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ABSTRACT

This fourth published bibliography of 528 references
is from the computer information file built to provide
support to the Nevada Applied Ecoleogy Group (NAEG) of the
AEC Nevada Operations Office. The general scope is
environmental aspects of uranium and the transuranic
elements, with a preponderance of material on plutonium.
In addition, there are supporting materials involving
basic ecology or general reviews on other nuclides that
are entered at the request of the NAEG. References
provide findings-oriented abstractu. Numerical data is
referred to in the comment field. ' Indexes are given
for author, subject category, keywords, geographic
location, permuted title, taxons, and publlcatlon
description.
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PREFACE

Pive hundred and twenty-eight references are presented
in this, the fourth bibliography, published from the
information activity supported and guided by the Nevada
Applied Ecology Group of the AEC's Nevada Operatione
Office.

The first three publiihed bibliographiesl’2’3 have
presented 2,107 references previously. The scope is
centered on the environmental aspects of plutonium, with
later extensions into uranium and all transuranic elements.
A1l published material is contained in a dynamic computerized
information file that is used to answer specific requests
related t¢ 1ts scope. Users may confact the Ecological
Sciences Information Center for assistance a1t any time.
Guests making arrangements to visit the 0Oak Ridge National
Laboratory are invited to use the collection of documents
retained by the center.

Citation Form

The bibliographic data were arranged according to
the Environmental Information Systﬁm standard format
for computer entry of information.

As a result of computer limitations in indicating
superscripts and subscripts in the standard manner,
certain conventions have been established in the
bibliography:

lEnvironmental Aspects of Plutonium, A Selected
Annotated Bibliography, ORNL -BIS=72-21 (December 1972), 387 p.

2Environmental Aspects of Plutonium and Other Elements,
A Selected, Annotated Bibliograpny, ORNL~-EIS~73-21 (Suppl 1)
TAugust 1973), 482 p.

3Environmental Agspects of Plutonium and Other Elements,
A Selected, Annotated Bibliography, ORNL-EIS-7H4-21 (Suppl 2)
(February 1974), 272 p.

qun, C. J., N. F. Sollins, and D. K. Trubey, Guide to
the Generalized Bibliographic Format for the Environmental
Information System, ORNL-EIS-71-3 (February 1972), 36 p.
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1) X sub t (X being a varlable) means
Xt or X subscript ¢.

2) In chemical compounds and elements,
NaIO3 (for example) means NaIO3.

3) 10(E+3) or X(E- 3) (E denoting exponent)
means 103 or X~ , respectively.

4y For units of measurement, such as
centimegers, meters, feet, etec., X3
means X

Indexes

Indexes are provided for: 1) author, 2) subject
category, 3) keyword, 4) geographic location, 5) permuted
title, 6) taxon, and 7) publication description.
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The computer programs supporting the composition and
indexing for publications constitute a part of the

Oak RidgeSComputerized Hierarchical Information System
(ORCHIS).

Mailing Address:

Ecological Sciences Information Center
Oak Ridge Natlonal Laboratory

Building 2029

P. 0. Box X

Oak Ridge, Tennzssee 37830

or Tel. 615/483-8611, Ext. 3-6524 or 3-6915
(FTS) 615/483-6524 or 483-6915

5Brooks, A. A., ORCHIS Progress Report, TM-3688
(February 1972), 22 p.
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SAMPLE REFERENCE

an example of the format of the descriptive fields

used in this bibliography:
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Langham, W., and E.R. fussell University of
Chicago, Chicago, IL.

1945, July 23

5 Exeretion Studies. 6CN-3167; Part of Nickson,
J.J. (Ed.), Report of Conference on Plutonium,
May 1lU4th and 15th, (p. 27-45), 62 p.

(Russian, English Summary) (Declassified
December 22, 1952) 8

9Attempts to establish a method of sampling
and analyzing urine for small amounts of
plutonium and establish a relationship
between the amount of plutonium in urine and
the total body burden are summarlzed. A
method for collecting and analyzing samples
1s glven. Results of personnel monitoring
and human excretion followling injection of
4,7 ug of plutonium citrate (+4) are given in
tabular form. Results of rat studies showed
that the percent of the total injected dose
excreted In urine was lndependent of the size
of the dose administered. The excretion of
plutonium by humans, dogs, rats, rabbits, and
mice is shown in tabular form. The minimum
amount of plutonium excreted daily was 0.01%
of the retained amount. No comparisons
between concentration in the blood and
urinary excretlon could be made. (ST)70

1T papies 18-25 contain plutonium excretion data
for man and several animals.



<>

Dunawvay, P.B. (BEd.), and M.G. White (Fd.),
Hevada Operations Office, Las Vegas, NV. 1974,
July

The Dynanics cf Plutonium in Desert
Environments, Nevada Applied Bcclogy Group
Progress Report as of January 1974,
CONFP-7310u8; WVO~142; Proceedings of the NAEG
Plutoniun Envircnmental Studies Proqranm
Syuposium held in Las Vegas, Newvada, October
2-3, 1973, 369 p.

A status report of the Ruvada Applied Ecology
6roup research activities is given. The
twonty-six articles included have been
abstractend separately for the data base.
Investigqaticns on the soils c¢f Pu
contansinated areas at the Jevada Test Site
vere reported with statistical analyses
included. Other papers dealt uwith the Pu
content of vegetution of contawinated areas;
Pu matabolisa in dairy cattle; grazing-
studies on Pu-contaminated areas, giving the
radionuclide levels in Area 18 cattle;
ecological studies of vertebrates; digestion
of ingested Pu in chickens and subsequent
transfer to eqggs; the role of soil
nicroorganisss in the movement of FEu;
resuspension studies, including the use of
NTS data to predict air concentrations of Pu
due to resuspension on the Bniwetok Atoll;
distribution and inventory element activities
on NTS and off~NTS; the Pu transport and dose
estination model; a description of the
information support for the NAEG by the Oak
Ridge pata Base and the Library Services at
AEC Nevada Operations Office. (PEM)

<2>

Powler, E.B., and B.4. Pssington, Los Alamos
scientific Laboratory, lLos Alamecs, NM. 1974,
July

S0ils Eleaent Activities, October,
1972-Septendber, 1973. CONP-T731048; NVO-142;
Part of punawvay, P.B. and White, M.G. (Eds.),
The Dynapics of plutonium in Decsert
Environments, Proceedings of the NAEG Plutonium
Environmental Studies Programs Symposium held in
ggg vegag, Nevada, October 2~3, 1973, (p. 7~16},
Pe

The Teport presents a general review of the
Soils Blement Activities for the year
Qctober, 1972-September, 1973. Areas
declassified, areas sampled, and analytical
resules €or plutoniam 239, 240, and americium
261 age briefly discussed. cChanges found in
the ratio of plutonius 239, 240, and
americium 241, as well as the implications of
the changing ratio, are presented, 1t is
suggested that the observed increasing ratio
with depth of roil profile may be related to
ndifferential solubility® of the two
radionucliides, and that with passing time,
americium 281 may become the radionuclide of
prime concern. A nodified analytical method
for plutonium in soils, the IASL-HASL leach
sethod, is discussed. (Auth)

<1

<P

Kayha, H.J., I. Roki, and D.L. Hireaan, Reynolds
Electrical and Bngineering Company, Inc., las
Vegas, NV. 1974, July

REECo Pield Activities and Sample Logistics in
Suppcrt of the Wevada Applied Ecology Group.
CCNVP-731048; NVO-142; pPart of Dunaway, P.B. and
White, M.G. (Eds.), The Dynamics of Plutonium in
Desert ®nvironments, Froceedings of the NAEG
Plutonium Environmental Studies Program
Syagesium held in Las Vegas, Nevada, October
2-3, 1973, (p. 17-19), 369 p.

1he field activities and sample logisticrn of
Reynolds Electrical and Bngineering Co., Ifc.
(REECO), in support of the Nevada Applied
Tcology Group (NAEG) plutonium studies in the
Test Range complex, are discussed in the
report. Fiecld instrument measurements,
deternination of sampling sites, and
proceduces used in preparation of samples are
included, The field activity status of the
present NABG intensive study areas is as
follows: fences. enclosing tne contaminated
areas have heen erected; single transect soil
sanptles have been collected Crom all study
areas and preparcd for analysis; grid systenms
have been completed in all study ereas;
PIDLER surveys are complete in Areas S and
13, and are 7% percent ccaplete at Tomopah
Test Range and Area 11; soil and vegetation
saapling are coaplete from Areas S and 13.
{Auth)

<4y
Leavitt, V.D., National Bnvironaental Research
Center, Las Vegas, WV. 1974, July; 1974, March

Scil surveys of Five Plutonius-Contdminated
Areas on the Test Range Complex in Hevada.
CCNF-731048; NVO-142; NERC-LV-537-28; Part of
Dunavay, P.B. and White, M.G. (Eds.), The
Dynawics of Plutonium in Desert Environments,
Proceedings of the HAEG Plutonium Environmental
Studies Progran Symposiua held in lLas vegas,
Nevada, October 2-3, 1973, {(p. 21-27), 369 p.

The report discusses solls in five areas
lccated on the Test Ranga Complex, Nye
County, Nevada, The survey was undertaken as
rart of the Nevada Applied Ecology Group
(¥AEG) plutonium studies. Most of the
surface solls in the areas have a gravelly
texture and are typically classified as
gravelly sandy loam. The majority of the
syrveyed land 1is either floodplain or
alluvial fan ¢ith deep soils having
vell-developed profiles and platy structure.
A1l of the soils are alkaline, ranging in pH
froa 7.0 to 9.0. 1Two general categories of
vegetation are found in the study areas, low
and high desert shrub, The lov desert shrubs
are predoninantly creosote bush (LARREA
DIVARICATA) and vhite bursage (PRANSERIA
TUNOSA). The high degert shrubs are mostly
fourving saltbuzh (ATRIPLEY CANESCENS) ,
winterfat (EUROTIA LANATA), and bud sagebrush
(ARTERISIA SPINESCENS). (Auth)

See also coamplete report, WERC-LU-536-28.



<5>

<5>

Tamura, T., Oak Ridge Fational Laboratory,
Environmental Sciences Division, Oak Ridge, TN.
1974, July

Distribution and Characterization of Plutoniunm
in Soils from Revada Test Site, COHP=731008;
EVO-122; Part of Dunaway, P.B. and White, m.G.
(EdR.), The Dynamics of Plutonius in Desert
Environaents, Proceedings of the NAEG Plutoniua
Environmental Stulies Program Symrosium held in
1as Vegas, Wevada, October 2-3, 1973, (p.
29-42), 369 p.

The distribution and characterization of
plutonium in soil fracticns cf the Hevada
Applied Ecology Group (NAEG) intansive site
study area samples were studied. The report
discusses apalytical results obtained on
three gelected surface sSoil saaples from two
areas at Nevada Test Site, Analytical
acthods are described for detersination of
total plutonium content, plutonium
distribution in different paxticle size
fractions, and short-time digestion
leachabiliey by HRO3, Leaching with HRO3
revealed that 65 to 91% of the plutaninm
could he leached. The leaching recults
suggest the possibility of using the aciad
extraction as a means of predicting the
wavailability"™ of plutonium in soils,
Preliminary data suggest that plutcniom in
the coarser size fractions is Pu02, whereas
plutonium associated with the finer size
particles possibly is a hydrcus Pud2., (Auth)

<6>

Eberhardt, L.L., and R.0. Gilbert, Dattelle
Memorial Institute, Pacific Northwest
Laboratories, Richland, ®WA. 1974, July

General Statistical Consideraticns in
Environmental Plutoniun Studies. CONP=-131048:
NVO-1832; BNWL-SA-481D; Pact of Dunavay, P.B, and
f%hite, M.G. (Eds.), The Dynamics of plutonium in
Desert Environments, Proceedings of theé NABG
Plutoniuam Envircnsental Studies Progran
Symcosium held in Las vegas, Nevada, October
2-3, 1973, (p. 43-089), 369p.

The high saepling variability encountered in
environmental plutonium studies alcng with
high analytical costs makes it very important
that efficient sampling plans be used.
Hivever, efficient sampling degends on
explicit and simple statements of the
cbiectives of the study. When there are
multiple objectives, as in the Nevada Applied
Ecology Group (NAEG) study, it may he
difficult to devise a wholly suitatrle
sanpling scheme. Sampling fcr long~tare
changes in plutonium concentration may also
be complex and expensive, Scme possibilities
to be considered are: later transgort by
water, penctration into the soil, gradual
dispersion along soil surfaces as the result
of wind movement, and local accumulation
areas (as in soil xounds under bushes at
Hevada Test Site), Purther attention to
problems assaciated with compositiag saaples
is recoamended, as is the consisteot use of
random sampling as a basic technlgue. (Auth)
(PHM)

tortions of this report were putlished as
BNWL-SA-4810,

<N

Gilbert, R.J., and L.L. Bberhardt, Battelle
Nesorial Institnte, Pacific Horthwest
Laboratories, Richland, WA. 1274, July

Statistical Analysis of Plutoniua in Soil at the
Nevada Test Site-~--Some Resaults. CORP=-731048:
WV0~-1042; BEWL-S5A-U815; Part of Dunawav, P.B. and
White, W.G. (Eds.), The dyramics of Plutoniua in
Desert Environments, Proceedings of the HABG
Plutonfum Bnvironmental Studies Progran
symposium held in Las Vegas, Wevada, October
2-3, 1973, (p. 51-89), 369 p.

The statistical field sampling design being
used to estimate surface soil inventory in
Areas 13 and 5 of the Xevada Test Site (NTS5)
is described and discussed. It ls estimated
that the total amount of Pu 239-260 in the
upper 5 cm of soil inside the outer fence
region of Area 13 i{s 39 Ci with a standard
error of 5 Ci. This estimate is obtained
fron soll sanples collected at randoamly
chosen locations according to a stratified
random sanpling plan. Correlation and
regression analyses are computed, which
indicates that lab ganama scans on soil
sanples for Am 241 can, in general, predict
gquite vell the concentrations of Pu 239-240
present in the soil in Area 13, This
suggests tha detersination of Pu 239-240 may
nct be required on all soil saaples in this
area. Lverage Pu/Am ratios are obtained for
Areas 13, 5, and the Tonopah Test Range .
(TTR)« The average ratlio for TTR appears to
he consider ply greater than those for Area
.12 or 5. T'2re is also some evidence to :
suggest that the PusAa ratio may not be
constant over all levels of Am 281 for the
lover count per minute (cpn} regions of Areas
13 and 5. Correlation anralyses indicate the
FIDLER f£ield instrument as used in the
current sampling progi'am (cpm readings taken
1 £t off the gronnd over the soil sampling
location) is not accurate in predicting Pu
239-240 concentrations in surface spils.
However, three-dimensional naps of FIDLER
readings taken at grid points in Area 13 and
Pu 239-240 deteraminations in soils taken at
randon soil saampling locations indicate the
usefulness of the FIDLER for mapping the
general surface distribution of Pu 239-240,
Dats are presented which suggest the Pu/An
ratio may decrease with depth of profile.
Also, the avallable data are examined to
estimate the within~lab variability on
replicate samples. The resunlts suggest that
four or five replicates may be nacesgary to
detact even rather large differences between
the three participating labs. There are no
apparent consistent differences hetween the
three participating laboratories in reported
Pu 239-240 determinations for aliquots from
the same soil sanples from Areas 13, S and
17TR sent to each lab. (auth)

rortions of this report were published as Report
BRWL-SA-U4815 (Rev.).



<B>

fomney, E.N., A, Wallace, R,0. Gilbert, S.A.
Bambery, J.0. Childress, J.E. Kinnear, and 1.L.
Ackerman, University of California, Los Angeles,
ChA; Battelle Heworizl Institute, Pacitic
Northwesgt Laboratories, Richland, WA. 1974,
July; 1973, December

Some Ecological Attributes and Flutomium
cantents of Perennial Vegetation in Area (Nevada
Applied Pcolagy Group V' getation Studies).
CONP=7310483; NVO-142; UCLA-12-937: Part of
Dunavay, P.B. and White, ®.G. (Eds.;, The
dynzmics of Plutoniun in Desert Enviromments,
Proceedings of the NAEG Plutonium EZavironmental
studies Program Sympoisus held in las vegas,
Nevada, October 2-3, 1973, (p. 91-106), 369 p.

The report includes da%a on the ecological
attributes of vegetation in Area 13, Nevada
Test Site (HTS), as wall as data an the fu
239~240 and Am 241 in saamples of vegetation
cullected in conjunction with the soil
s2apling program in Area 13, Proainent shrud
and grass species in the fallout pattern of
Area 13 include ARTEMISIA SPINESCENS,
ATRIPLEX CANESCENS, ATRIPLEX CONZERTIPOLIA,
BUROTIA LANATA, GRAYIA SPINOSA, KOCHIA
ANERICANA, LYCIUM ANDERSONIT, and CRYZOPSIS
HYBENOIDES, 1Individual or codominant species
distinguished local association patterns of
varied size within the fenced study area,
vVegetation cover estimates in samgle study
rlots ranged from 12.8 to 28,.,3%. Shrab
densities ranged froa 11,2 x 10{B+)) to 17.9
% 10(B+3) plants per hectare, aad the
standing shrub biomass rvanqed fros 1,592 to
4,285 kg per hectare (0.7 to 1.9 tens per
acre), Preliminary results shoved rather
uniform distridutions of Pu 239-2u0 and Aa
241 amonqg individual samples of the same
plant species collected within an i{ntencive
study plot. Howvever, there was considerable
variation in the contazinaticn levels between
different species, presumably frowm
superficial entrapment of resuspended

<8>

used initially to eliminate carbonaceous
waterial. A ons-gallon metal paint can,
covered with perforated alasinum foil, is
used as a disposahle container <o perform
initinl Arying (110 C) and carbonization
steps (250 C). Ashing is then co&pleted in 2
Fyrax qlass beaker (600 C), also covered with
rerforated foil. The sample ash ia treated
with ANO3-HCY plus H202. Any insoluble
residoe is filtered and treated with HP and
AR0Y in a soil-type disnolution procedure,
since tests shov that a variable amount of
undissolved plutonium and americium rematns
in the residue. The vegetation is thus
rednced from its large, irregular bulk to =
suall volume Of hosogeneocus solution. All or
a portion of the dissolved sawple is
transferred to a counting vial for
instruscntal ceasurement of Am 24% via its
60-kev gamma asisgion. Uncertainties in
counting such low-enerqgy gaamas in
inborogencous saaples are essentially
elisinated and a standard counting geometry
1s achieved. Radicchemical isotope dilution
analysis is perforued for Pu 239 usging Pu 23€
txacer, Also, i€ Am 281 is too low for
instrumental measurenent or a confirmation of
the instrumental measurement is required,
isotope dilution analysis for Am 241 is
pecforned using Am 243 tracer. cCosparisons
are made between radiochemicsal and
instrumental analyses of Am 241. Plutoniua
is isolated from a sample aliquot on an anion
exchange resin coluan. Aamericium is isointed
from another aliquot on an HRO3-methanol
anion exchange resin coluan. Plutonium and
americium are finally electroadeposited on
stainless steel and mweasured by alpha
spectroscopy. Tracer recoveries for
plutonium range from 60 to 80%, with
anericium slightly lower. (Authy

Pcrticns of this report were published as
Report TLW-6122

particrlate material, Concentraticns in
EUROTIA LANAIA vere tfiree to fiv~ times
higher than in cther specles sampled from the
same study site. The Pu 239-240 and An 241
generally tended to decrease in samples of
vegetation collected at increasing dis¢ances
from Ground Zero, but there were pcor
correlations betweanetation and soil Pu
239-230 concentrations in isopleth strata
vithin the fenced grazing area. Results
showed inconsistencies in the Pu/A» ratios
for vegetation and soll., Lower ratios found
in vegetation samples indicate that

<16>
Rhoads, W.A., BGEG, Inc., Santa Barhara
bDivision, Goleta, CA. 1974, July

Analysis of Vegetation Cover in Certain
rlutonium Contaminated Areas Using Aerial
Photography. CONP=-731048; NVO-t42; Part of
Dunawvay, P.B. and White, N.G. (%ds.), The
Dynanics of Plutoniun in Desert Environeents,
Proceedings of the NAEG Vvlutoniua Environmental
Studies Program Symposiue held in las Vegas,
Nevada, October 2-3, 1973, (p. 119-133), 369 p.

praeferential uptake and concentration of An
241 through plant roots might have occurred
in the Profect 57 area, (Auth)

<9>
Major, ¥.J., K.D. Lee, R.A, Wessman, and ®m.
Melgard, LFE Environmental Analysis Laboratories
Division, Richmond, CA. 1978, July

Determination of Plutoniuw 239 and Asericiam 241
in large Wevada Applied Bcology Group Vegetatio«
Samples. CONP-731048; NVO-142; Part of Dunaway,
P.B. and White, 4.G. (Bds.), The Dynapics of
Plutonium in Desert Bnvironment:, Proceedings of
the WAEG Plutonium Environmental Studfes Program
Syeposium held in Las Vegas, Nevada, Cctober
2-3, 1973, (p. 107-118), 369 p.

A method has been developed at this
laboratory for analyzing Pu 239 and Am 281 {n
various types of woody vegetation from Nevada
Applied Bcology Group (NAEG) collection sites
in amounts ranging from 300 to S0C g dry
weight., Srecial dry ashing technicues are

Two nethods of estimating vegetation cover
were developad using aerial photographs; both
are loss expensive and do not contribute to
disturbance of the areas compared to standard
nethods of measuring vegetation cover on the
ground, Cover values for five
Pu-contarinated areas at Wevada Test Site and
Tonopah Test Range are presented. A
pzelininary assegsment of vegetacion
conditions in the vicinities of Clean Slate 2
an? 3 (Roller Coaster Series) is given.

{auth)

pertions of this report were published as Report
£6G-565-1089.
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<11
Mg, P.H.P., ¥ational Environsental Research
Center, Las Yegas, NV. 1974, July

The Role of Soil Microorganisms in the Movement
of Plutonium, CONP=-731048; NVO-142; Part of
Dunavay, P.B, and White, M.G. (Rds.), The
Dynamics of Plutonium in Desevt Envircnmente,
Proceadings of the WARG pPlutonium Environmental
Studies Program Symposium held in Las Vegas,
Nevada, Octobeyr 2-3, 1973, {p. 135-141), 369 p.

nicrobial stundies which are completed or in
progress were designed to determine the
abllity of microorqanisms to atsort
plutonium,’ to gquantify the ugtake, and to
doternine the nicrobial population of solls
of the Wevada Test Site (NTS). Results of
the microbial inventory cf Area 13 (NTS)
shoved that about 2% of the ASPERCILLUS wae
near the surface of the huumcek z2nd increased
¥ith distance away from the plants.
PENICILLIUM, on the other hand, shcwed an
inverse pattern in that its relative
abundance dacreased away from the gplaints. A
mnethod was developed for in vitro atudies in
which aeria) fungal spores were collected to
deteraine soluble plutosnius uptako from agar
mediu®, The concentration of platcnium in
sature spores was approxisately one-fourth' of
that in the growth nedium. (Auth)

<12>
Barth, J,, and A,A. Hillen, National
Envictonnental Pesearch Center, las Vegas, NWV.
1874, July .
In Vitro Plutonium Studies Using the Artificial
Rumen and Sixulated Atomasal and Intestinal
Pluids, CONP~T31048; NVO-142; ¥art of Dunaway,
P.B. and White, #.G. {Bds.), The Dynamics of
Plutonium in Yesert Envircnsents=, Proceedings of
the NAEG Plutonium Environmental Studies Progras
Sysposium held in Las Vegas, Vevada, October
2-3, 1973, (p. 143-150, 369 p.

An artificial rumen, and simulated abomasal
and intestinal fluidsg prccedyre vas used to
study the alisentary solubility and
biological availability of various forms of
plutonium. Plutonium was added to viable
rumen fuice snd incubated for 24 hr. This
Juice was converted to simulate *he digestive
stages of the abosasum, ddodenum, jefunue,
and lower small intestine by the addition of

. enzymes, bile, and adqustment of the pH.

. Samples were collected from these digestive
stages for solubdble plutonion analysis by
1iquid scintillation. When plutonium was
adainistered as soluble plutonium nitrate,
10.1% remained soluble folloving the
actificlal rumen incabation period, 15.3%
following the abomasal period, and 30.1% and
32.7% when held at pf 4 and 5 respectively,
in tho duodenal phase. ‘The szolubilicy

increased to 60.1% following the addition of
bile and enzymes and the adjustment of the pH
tc 6. Plutorium adninistered as plutunium
citrate uas 9.0Y soluble following the rawmen
incubation period, 13.1% following the
atomasal period, and 22,5% and 24.6% vhen
held at pH 4 and 5 respectively, in the
duodenal phasn, This increased to 59.6%
following the addition of bile and enzynes
and the ad{ustment of the pH to 6., Plutonium
adwinistered as 0.06 um plutonium dioxide
spheras was 1.5% soluble following the rumen
incubation period, 2.3%X followinyg the
ahomasal period, and 3.6% and 3.9% when held
at pH 4 and 5 respectively, in the duodenal
phase., This increased to 7.4% following the
addition of blle and enzymes and the
adqustment of the pH to 6. The sharp rise in
scluble plutonium cbserved for all forms
folloving the addition of bile and enzynes
and ad justment of the pH to 6 was found to¢ be
due to the presence of bile rather than
enzyaes or change in pH. (Auth)

<13
Satith, D.D., National Environmental Research
Center, Las Vegas, NV. 1974, July

Grazing Stadies on Selected Plutonium
Contaminated Areas in Nevada. COWP=-73i048;
HV0~162; part of Dunawvay, P.B. and #hite, ¥.G.
{Eds.), The Dynamics of Plutonium in Desert
Environments, Proceedings of the WAEG Plutonium
Environnental Studies Program Synmposium held in
lLas Vegas, Nevada, October 2-3, 1973, (p.
151-161), 369 p. . .

A grazing study in Area 13 of the Nevada Test
Site vas initiated in May of 1973 and is
proceading on schedule, 7his includes the
monthly collection of ingesta samples fran
fistulated steers, the quarterly sacrifice
‘and sampling of a goat, and the seaiannual
sacrifice and sazpling of selected adult and
yonng cattle. WNo data are yet available.
Bene ash sasples collected from the HTS heef
herd for the years 1958-1967 have been
obtained from the University of Nevada, Reno,
and submitted for plutonium and amevicium
analyses, During 1972, cattle from three
different herds on and around the Wevada Test
Site were sampled to determine the tissue
burdens of plutonium and uranium. The herds
sampled were: (1) a control herd from ' :
Searchlight, Nevada; (2} a herd frown Azea 18,
fevada Test Site; and (3) a2 herd from the
Roller Coaster area. The uranium content of
the tigsues sampled was relatively consistent
among the three herds; however, the Pu 239
vas about 20 times higher in fesurs from the
Roller Coaster herd than in the Searchlight
cattle, This ratic was lover In edible
tissaes. Using the maximum ¢oncentrations
observed in beef tissupe, the hypothetical
maximum bone dose fof a man ingesting 250
g/day for S0 years vas calculated to bhe 9.7
nten fros beef muscle or 36.4 mrem for bheet
liver. (Auth)
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Stanley, R.E., E.W. Bratthaner, and ¥.¥. Suttorn,
fational Environmental Research Center, Las
Vegas, WV. 1974, July

Absorption, Distributlion, and Bxcreticn of
Plutonium by Dairy Cattle. CONP-T731048;
NVO=-142; rart of Dunaway, P.B. and White, M.G,.
(Pds.), The Dynamics of Plutonium in Desert
Environments, Proceedings of the RAERG Plutoniup
Environmental Stulies Progras Symposium held in
1a8 Vegas, ¥evada, October 2-3, 1973, (p.
163-185) , 369 p.

In order to obtain inforsmaticn on the
significance of the milk 1link in man's food
chain as a scurce of plutoniom exposare and
t¢ gain additional informaticn on plutonium
deposition patterrs in ruminants, a series of
netabolism studies with dairy cows vas
initiated. This preliminary report outlines
the first tvo stulles in the series and while
sone of the laboratory assays have not been
completed, several comparative observations
van be reported at this time. Two groups of
Holstein dairy cows, four cous in each group,
vere studied to examine the thysiolagical
transport of ingested plutonium citrate and
plutoaiun dfoxide. Approximately 3 wCi of
plutoniunm citrate per animal wvas adninistered
in an acute treatment to the first group,
while 1 aCi of plutonium dioxide was given
daily to each animal for 19 consecutive days
in the second group. Samples of blood, milk,
urine, and feces were taken during and after
oral dosing, while tissue collecticns vere
made at necropsy 6 to 13 veeks after
treatment. As expected, the major portion of
pPlutonium activity (approximately 96% in
Group 1 and slightly loss than 100% in Group
2) vas excreted in the feces., Hovever,
recovered activity in orine and silk
folloving hoth the acute dose of plutoninm
citrate and the multiple doses of flutonium
dioxide confirmed the physiological uptake
and transport of both chesical {orss. Total
plutonium transport to milk was not great an,
on a percent of oral dose basls, was obserwed
to be 2 x 10(B-4) and 2 x 10(E-5) following
the plutonius citrate and pluotonius dioxlde
treatments, respectively. A ccaplete report,
including a comparison of gastrointestinal
uptake, tissue deposition patterans,
physiological reduction factcrs, and
placental transfer, will follov once the
laboratory anlayses are finalized. (Auth)

<15>
Moor, K.S., and W.G. Bradley, University of
Hevada, Las Vegas, Nv. 1972, July

Beological Stulles of Vertebrates in Plutonias
Contanminated Areas of the Nevada Test Site,
CONP=731048; NVO-142; pPart of Dunavay, P.B. and

" White, M.G., (Eds.), The Dynamics of Plutonium in
Desert Environaments, Proceedings of the NAEG
Piutonium ®nvironmental Studies Program
Sysposium held in Las Vegas, Wevada, Cctober
?-3, 1973, (p. 187-212), 369 »p.

Variocus standard census methcds vere eaployed
during the period March, 1972-August, 1973,
to obtain a gualitative and quantitative
inventory of the vertebrate kicta in three
plutoniun-contaminated study areas of the
Nevada Test Site (NTS). Data are presented
on the vertetrate composition, relative
abundance, and seasonal status in the study‘
areas. More detailed data on rodent !
popnlations are included for Area 12, Pive
species of snakes have been chbserved in these
study areas. Additional spacies, although
not observed due to‘thei: nocturnal habits,

<16>

are undoubtedly present. The insectivorous
14zards, (NENIDOPRORUS TIGRIS and UTA
STAHNSDURIINA, are the =uatl abundant lizards
in all of the study areas, wurre as
CALLLSAURUS DRACONGIDES is only abundant in
Area 5. The carnivorous lizard, ChiTaPHY?SS
WISLIZERI, is found in all three study areas.
Seagonally, birds are an important group in
all study areas.!. Species richners, seasonal
status, and relative abundance varied greatly
tetvesan the years 1972-1973., The Horned Lavk
is the only common-to~abundant resident,
while comson-to-abundant migrants during
spring, 1973, vere Black-throated Sparrows,
NMourning Dove, and Western Ringbird. Rodents
comnon to all study areas were: DIPODONYS
¥1CROPS, DIEFODOMYS MERRIANI, PEROGHATHUS
LORGINENBRIS and AMMOSPERMOPHILUS LEUCURUS.
In addition to the four common species,
MICRODIPODOPS MEGACEPHALUS and PEROGNATHUS
PARYUS, characteristic of the rireat Basin
Desert, were fr.und in Area 13.

Concantrations of Pu 239 and Am 241 were
determined in the pelt, GI tract, and carcass
of nine DIPODONYS WICROPS, resident of Area
13 for at least six sonths., NKaximum Pu 239
values obtained in ncisg ash were 2.44 x
10(B+0), 4,74 x 10 (E¢0) and 8.58 x 10(e-3)
for the pelt, GI tract and carcass,
respectively. Am 241 values vwere 2.B87 x
10¢2-1), 5.49 x 10 (E~-1), and "not detectablen
for the pelt, GI tract, and carcess,
regpactively. (Anth)

<16>

Mullen, A.A., National Bnvironmental Resenrch
Center, Las Vegas, WV, 1974, July )
Distribution of Ingested Plutonium in Chickens
and Subsequent Transpoert to Bggs. COWP-731048;
NV0O-142; Part of Dunaway, P.B. and White, NM.G.
(Fds.), The Dynamics of Plutonium in Daserxt
Euviconments, Proceedings of the HAEG Plutonium
Environmental Studies Program Symposiucm held in
Las Vegas, Hevada, October 2-3, 1973, (p.
213-219), 369 p. .

Soluble plutonium 238 citrate and relatisely
insoluble particulate plutonium 238 oxide
vere administered orally to two groups of
laying hens daily for two veeks, The yolks,
whites, and shells from the eggs wvere
analyzed for their plutonium content. Yolks
from the eggs of chickens fed plutonium
citrate appeared to be the only egg fractions
in which plutonium activity wss observed.
This activity reached a peak of 0.0155% of
the administered dose nine days after- the
initial ingestion. The activity decreased
vith a biological half-life of 1.95 plus or
ninus 0,48 days and an indjication of a longer
halg€-life of >25 days. Ten chickens froa
each group vere sacrificed 12 days after the
final administratiocn of plutonius. Tissue
samples were collected to determine the
amount of plutonium present in the edible
portions and feathers of the chickens. The
remaining chickens vere sacrificed *0 days
after the final dose was adsinistered.
Erelininary results indicate little plutoniua
remained in either the tissues or feathers
obtained from either group of chickens at
time of sacrifice. (Auth)
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phelps, P.L., and L.R. Anspaugh, lLavrence
Livermore Labcratory, Biomedical pivision,
Livarsore, Ch. 1974, July; 1974, Pehruary 19

Resuspension Blement Status Report.

CONP-T731048; NYO-1u42; Part of Dunavay, P.B. and
White, M.G. (Bds.), The Dynamics of Plutonium in
Desert Environments, Proceedings of the NAEG
Plutonium Environmental Studies Proqram
Symposium held in Las Vegas, Hevada, October
2-3, 1973, (p. 221-233), 369 p.; UCRL-T75484;
rart of Anspaugh, L.R., @t al, Resuspension of
Plutoniua, A Prograss Report, (f. 1-16), 111 p.

An intensive study on the rasuspension of
plutonium at the Nevada Test Site has huen
initiated. The main thrust cf the study is
to develop a mathematical model for
describing the concentrations of plutonium in
air as a function of the source aud driving
forces. Apparatus and experimental
techniques fer studying the dynamics of
platoniumx and soil particle tehavior have
been developed. This has included the
development of ultrahigh-volunme air samples
(1500m3/hr) which allow collection of
adequata samplas of plutonfus at werldvide
atr concentration levels {n tvwo hours of
sampling time, The most intensive field
program to late has been in the GHX areu.
Data bave also been collected in Area 13 4nd
Mercury. Analyeis of air sasples cullected
from Pebruary, 1971, to July, 1972, shous
that the GNX site, whicl was contasinated 17
years ago, still reapresents a significant
‘rasiuspension source. However, the average
air concentration of resugpernded Pu 239
outside the erxclusion arca is only a small
fraction of the presently accepted saximum
pernissible concentration for occupational
exposure. Tt was also ccncluded that the air
concentraticns of Pu 239 in Mercury eay be
influenced by the local HTS sources.
Measurements using cascade impactor studies
‘indicate that there is no difference in the
distribution of activity with particle size
for the three specias Pu 238, Pu 239, 240,
and Am 241, The Jata also shoved that the
fraction of the resuspended plutoniun aerosol
At GMX which would be expected to underge
pulnonary depositions is approxjmately 0.2
based npon the ICRP Task Group on lung
Dynanics model. €Experimental results have
shovn that thare is no obvious correlation of
specific Pu activity with purticle size. An
averaqge speclific acitivty of 890 dgm/g, or
about one-third of that found in the soil in
close proximity to the cascade impactors, was
measured, Particle data from the cascade
impactors showed that the ratio of Pu 239,
200 to Am 201 activity is the same as
reported for soil in the vicinity of the
cascade iapactors. Preliminary results from
the ultrahigh-vclume air sasgpler runs
indicate a gross correlation between many of
the wind speed related paraseters and the
concentration of resuspended plutonium,
Experience and data gathered at the GMX site
ware used to derive simple predictive amodels
for air concentrations of plutonriur due to
resuspension on the Bnivetok Atoll.

(Auth) (FHM)
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Kennedy, N.C., and H.G. Baoth, Air Resources
Labcratory, Las Vegas, NV. 1974, July; 1974,
Pebruary 19

Measurements of Meteorological Parameters.
CONT-~731048; %VO-142; Part of Dunaway, P.B. and
White, M.G, (Bds.), The Dynamics of Plutonium in
Desert Environments, Procaedings of tho NAEG
Plutonium Environmental Studies Program
symgcsium held in Las Vegas, Nevada, October
2-3, 1973, (p. 235-239), 369 p.; UCRL-750486;
Part of Anspaugh, L.R., et al, Resuspension of
flutcnium, a Progress Report, (p. 17-23), 111p.

A part of the Air Resources Laboratory-lLas
Vegas support to the Resuspension Eleaent basg
been the recording of mataorological
information at air sampling locations.
neasurements of wind direction, speed, and
vrecipitation were pade at Reynolds

Blectr ical ard Enginerring Company and
Yawrence Livermore Laboratocy air sampling
sites. Thesge data are being nsed in the
analysis of sample variation. 1In conjunction
with the mnre detailed GNX area re¢ .uspension
expariments, a more elaborute mete.rological
data gathering system has bean established.
A brief outline of the wind, temperr cure,
moisture, solar radiation and other
miscellaneous meteorological measurements
made during sampling perlods is given. The
uind and temperature profiles for 4
high=-volune alr sampler runs are shown in a
graph. One profile is for 1light winds, one
for strong winds, and the other two for the
initial tuo runs for which the Pu 239
activity data has teen received. (FPMN)

Pigure 2 gives meteorological data for four
particle analyzer runs at GMX sit~. FPigure 1
gives meteorological data for four UHV air
sangpler runs at GMX site.
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Goluba, R.W., Lawrence Livermore Laboratory,
Biosedical pivision, Livermore, CA. 1974, 3July;
1974, Pebruary 19

Ultra High volume Air Sampler. CORP-731048;
NVO~142; Part of Dunaway, P.R. and White, n.G.
(Eds.), The Dynamics of Plutonium in nesert
Environments, Proceedings of the WARG vlutonium
Environmental Studies Program Syaposium held in
Las Yeqas, Nevada, October 2-3, 1973, (p.
201-246), 369 pe.; UCRL-75484; Part of Anspaugh,
L.R., et al, Resuspension of Plutonium, A
Proqress Report, (p. 24-32), 111 p.

An air sanpler with a nosinal voluuvetric flow
rate of 1500 m3/hr vas developed in order
that a meagsurable amount of Pu 239 could be
collected in as short a time span as 2 hr.
The design of the unit is patterned after an
air sampler built by Asikainen and Blomgvist
(1970} which had a flow rate of 1000 a3/hr.
The air flow through the samtler is
maintained by a centrifugal tlower thatsg
inlet is attached to one side of a: large
planun. The filter, which measures 0.6 x 1.7
u, is mounted horizontally on top of the
plenum 2t a height of 1.3 m above ground
level, The filter material used is Delbag
99,98 microsorhan, vhich is rade of mats of
. polystyrene fibers with dliapeters of 1 um and
less. The blover exhausts through a 0.3 a
diameter of 2 m long sheet metal duct, which
"is inclined at an angle of 10 degrees with ’
respert to the ground. Tha length of the
duct precludes any interference of the
exhaust flow streanm with the air intake to
the sampler. The duct is inclined so that
the exhaust flow strean dissirates without
directly striking the ground, which would
artifically introduce aerosol into the aix.
The centrifuqal blower is a 0.4 n diameter
wheel with radial blades and is driven by a
7.5 hp electric motor. A& schematic of the
calibration setup for the ultra high volume '
aix sampler is shown and the experimental
procedure is described, (FHN)
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Reichman, J.M., Lavrence Livermore Laboratory,
Biomedical Division, tivermore, CA. 1974, Julys
1574, Pebruary 19

Saltation and Creep Samplern. COWP-7310u48;
NV0~-142; Part of punaway, P.B. and White, M.G.
(Eds.), The Dypamics of Plutonium in Desert
Ynvironments, Progeedings of the WAEG Plutonium
Environmental Studies Program Symposium heid in
Las Vegas, Nevada, October 2-3, 1973, (p.
247-258), 369 p.; UCRL-T5484; Part of Anspaugh,
L.R., at''a), Resuspension of Plutonium, A
Progress Report, (p. 33-43), 111 p.

fotion of windblown sand close to the qround
can occur by two mechanisas. The firut of
these mechanisms is creep, which 4is the ‘
ro)ling motion of sand along the ground. The
second maechanism is saltation which ocoucs
whan wind speed increases and ‘sand "hopst
along the ground in short, arching paths, ;
Neasuremant of these maechanises of sand
movement, together vith the resuspended sand,
is necessary for the understanding of the
total flux of windborne soil. Several devices
ugsed to measure saltation and creep in | .
previous £tudies were evaluated to determine
the most efficlent. Mndifications then vere
anade ta further increasa afficiency. Testing
of the units was conducted under controlled
conditions at Livermore in order that more
reproducibility could be obtained than would
be possible at the Nevada Test Site, (NTS).
(s

<21 '

Koval, J.S., Lavrence Livermore Laboratory,
Biowedical Division, Livermore, CA. 1978, July:
1574, Pebruary 19

In Situ optical Particle Size Analysis of
Asbient Aerosol. - CONF¥-731048; WYO—1u2; Part of
Dunaway, P.B., and White, ¥.G. (Eds.), The
pynawics of Plutonium in Desert Environments,
Proceedings of the NAEG Platoniua Environmental
Studies Program Symposius held in lLas Vegas,
Revada October 2-3, 1973, (p. 255-264), 369 p.;
OCRL-75464; Part of Anspaugh, L.R., et al,
eesuapension of Plutonium, A frogress Report,
{r. 44-54), 111 p, I
o
The Cliret Particle Analyzer is a
light-scattering instrument capable of sizing
and counting particles in the range of 0.5 to
10 um in diameter. The design, calibration
and configuration of this instrument for data
ccllection at the Nevuda Test Site is
descrived, Between April 18 and August 2,
4973, data from 132 Climet Particle Analyzer
runs were collected. Very little data
reduction has been completed., The primary
gcal of the data analysis will be detection
of correlations between particle
caencentration and one or several
mateorological parameters. (ST
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Anspaugh, L.R., and P.L., Phelps, Lawrence
Livermore Laboratory, Biomedical Division,

. Livermore, CAj lLawrence Livermore Laboratory,
Blectronics Engincering Department, Livermore,
CA. 1973, July; 1974, Pebruary 19

Results and Data Analysis: Resuspension Element
Status fReport. CONP=731048; WVO0-142; Part of
Dunaway, P.B. and White, M.G. (Pds.}, The
Dynamics of Plutonium in Degert knvirenments,
Proceedings of the WAEG Plutoniua Eavivonmental
Studies Progras Symposium held in Las Vegas,
Nevada, October 2-3, 1973, (p. 265-298), 369 p.;
UCRL-75484; Part of Anspaugh, L.R., et al,
Pesuspension of plutoniunm, A Progress Report,
tp. 55-93), 111 p.

The long~range goal of the levada Applied
Ecology Group (NAEG) resuspension studies is
to produce a set of equationgs which can be
used to predict the time-dependent average
concantration of xesuspended material
downvind from a source of any geometrical
confiquraticn and soll surface
characteristics. Results which are currently
available are limited and/or have not baen
fully analyzed; they are presented in the
nature of a status report anad as
representative of the types c¢f measurements
being nade, These results irclude
resuspension measurements and analysis for Pu
239 st the fence boundaries cf the GAX and
Canp Mercnry, NTS areas; measuremants of
particle size distribution for aercsols at
the GMX site using cascade fwpactors; and the
study of resuspension of plutonium in the cnx
araa using untrahigh-voluse ajz sawplers.
13T} ‘
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Anspaugh, L.R., Lavrence Livermore Latoratory,
Biomedical pivision, Livermcre, CA. 1974, July:
1974, ¥Yebruary 19

Appendix A, Resuspension Plement Status Reports
The Use of WNevada Test Site Data and Experience
to Predict Alr Concentrations of Elutonium Due
to Resuspension on the Enewetak Atoll.
CONP-731048; HVO-182; Part of Dunavay, P.B. ana
White, M.G. (Eds.), The Dynamics of Plutonium in
Degert Environaments, Proceedings of the RAEG
Plutonius Environsental Studies Program
Symposium held in las Vegag, Nevada, Gctober
2-3, 1973, (p. 299-310), 369 p.; UCRL-75884%
Part of Anspaugh, L.R., et al, Resuspeusion of
Plutonium, A Progress Report, (g. S4=-111), 111 p,

Tvo approximate methods, the resuspension
tactor approach and the mass lcading
approach, were used to predict resuspended
air activity in the vicinity of an arca
contaminated with Pu. The mass loading
approach is based upon measured or assused
lovels of particulate matter in amtient air
vith tha assumption that this material is
derived froms the contasinated soil.
Representative calculations were wmade using
¥evada Test Site data and experience to
predict air concentrations of Pu due to
resuspension on the Enawetak Atoll. Seil
levels for both soluble and insolulkle Pu 239
calculated by both methods agreed within a
factor of twe. (ST)

€Uy
Church, B.W., D.M. Brady, I. Aoki, and W.A.
Bliss, U.S. Atomic Energy Connission, Las vegas,
N¥; Reynolds Electrical and EBngineeriny Company,
Inc., Las Vegas, NV; National Envirunmental
Research Center, Las Vegas, WV. 1974, July

Distribution and Inventory Flement Activities On
Nevada Test Site and Off Nevada Test Site.
CONP~-731048; RVO-142; Part of Dunaway, P.B. and
White, M.G. (Eds.), The Dynamics of Plutonium in
Desert Environments, froceadings of the NAEG
Plutoniun Environmental Studies Prograam
Symposium held in Las Vegas, Navada, October
2-3, 1973, (p. 311-320), 369 p.

The Nevada Applied Bcology Group Distribution
and Inventory Element expanded its activities
this past year to include investigation of
all plutonium-contaminated areas on and near
the NTS. This progress suamary report
describes the element activities under vay,
but does not include conpiled data, Seoil
sanples taken at 226 NTS event sites are
being analyzed for Pu 239-pu 240, Am 201,
gross gampd, and specific gansa emitting
constituents of the gross gamma spectra.
Cffgite activitios include plutonium
concentration analyses of filters and soil
samples from selaected stations adjacent to
NTS in NHERC-LV's rcutine Air Surveillance
Network (ASW). Statistical analysis of
plutonium-in-air results vas performed on
data froa elght widely separated staticns of
the ASN. A separate comprehensive element
progress roport is in preparation, which will
include details of the Distribution and
Inventory Element cctivities to date,

(Auth) (5T)
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Oen, C.J., Cak Ridge National Laboratory,
Environaental Plutonium Data Rase Group, Oak
Ridge, TN. 1974, July

Inforsation Support for the Nevada Applied
Bcology Group. CONP-731088; NYO-142; Part of
Dunaway, B.B. and White, M.G. (Bds.}, The
Dynanics of Plutonius in Pesert Bnvironments,
Proceedings of the NARG Plutonium Environsental
Studies Program Sysposius held in Las Vegas,
®avada, October 2-3, 1973, (p. 321-328), 369 p.

A comsputer file of 2,500 refurences on the
environmontal aspects of plutonium, uraniua,
and the Nevada Test Site (NTS) has been
developed . Recent emphasis on the historic
{pre-1962) literature on plutonium and
uranium accounts for over 400 references.
These early AXC-sponsored reports are
prisarily on exposure, radionuclide
contasination, and radiocactivity rosulting
£rom nuclear testing at the NPS or on the
sedical and blolagical aspects of plutoniua
and uranium. Services available include
publishad bibliographies, customized
bibliographies, and assistance in locating
documents. A sanual file of documents rounds
out this inforsation resoanrce. {Auth)
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flamel, D.M., U.3, Atomic Energy Comuission, Las
Vegas, ¥V, 1974, July

Novada Applied Bcology Group Librery Services at
AEC Weval8a operations Office. COWP~731040;
NV0-142; Part of Dunavay, P.B. and White, #.G.
(Eds.), Tha Dynamics of plutonium in Desart
gnviconsents, Praceedings of the NAEG Plutonius
Environmental Studies Program Symposium held in
ggg vegas, Hevada, October 2-3, 1973, (p. 329y,
P.

Current status of the Nevada Applied Bcology
Group (RAEG) Library reflects staff cuthack.
Relocation and consolidation of materials are
recommended as follows, AEC/NV has recently
assumed responsibility and tectal operation of
the library as an AEC facility. The
contractual arrangements with Uniyersity of
Wavada, Las Yegas (ONLV) ended in August,
1973, Decision was malde and 1# being
effoectod tc consolilate the Technical Library
and WABG collaction. This acve will provide
a distinctly better use of space and existing
staff. In addition, there will ba an
attendant reduction inm the duplication of
materials and record maintenance. As a
consequence of the general cuthack, the
library vas not persitted to refill the NAEG
libracy technician position recently vacated.
This action has necessitated a drastic
reduction of direct 1library services to NAEG.
Specifically, all supportive
responsibilities, such as acquisition of
backs and periodicals, scanning literature,
cataloging and indexing technical reports,
journsl articles, and reprints, charging out
eaterials, responding to gueries, and
coordination vith the Enviropmental Plutonium
Base in Oak Rfidge have of necessity been
relegated in priority with overall Wv library
requirements. In conclusion, a reevalduation
of the total information suprortive services
ig suggested, to reflect current reguiresents
of the Nevada Applied Ecology Groug. A
careful redefinition of neads will permit the
library to function with optimum officiency
vithin its new capabilities., ({Auth)
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flartin, ¢¥.E., S.G. Bloom, and R.J. Yorde, Jr,,
Battelle Coluabus Labcratories, Columsbus, OH.
1974, July

fevada Applied Ecology Group Plutonina Study
Maodeling Prograp: Plutonium Transport and Dase
tatisation Model, CONY-731040; NVO-142; part of
punaway, P.B. and White, M.G. (Zds.}, The
pynasics of Plutonium in Desert Environsents,
¥rocgedings of the WAEG PLutonica EBnvirongantal
Studies Program Syaposium held in Las Vogas,
Wevada, October 2-3, 1973, (p. 331-260), 369 p.

A computer program based on a matrix
esponentisl sethod vas usmsad to solve a systen
2f ordinary d4ifferential eguations which
simulate the behavior of Pu 239 in desert
ecosystess such as those found et and pear
tha Nevada Test Site. The model vwas usged to
estinate the rataes of Pu 239 transport, wis
gseveral environmental pathways, to Stapdacd
Man, vho vasg assused to live in a
contasinated area. Thege estimates vere then
vsed to calculate radiation doses and doss
counitments, as a function of tire, to
different organs. The model pt.ovides a
method for evaluating the potuntial
radlological hazard to man due to the
presence of Pu 239 in a given area. Howevar,
dhe studles designed to isplemant the model,
ty providing accurate ostisates of critical
picameters, are still in progress.

Zherefore, the results to date are incomplete
and inconclusive. On the basis of present
assumptions and parameter values, the model
indicates a 70~year dose coamitment to the
pulmonary lysph nodes of 13.6 rem per pCi (Pu
239) /g (soil). Comsparable values for other
organs are: bone, 0.14 rea; lung, N.10 rem;
kidney, 0.015 rea; liver, 0.014 rem; 6I
tract, 0.007 rem; and total body, 0.003 res.
Inhalation accounts for 100% of the dose to
the lungs and pulmonary lyaph nodes, a
negligible fraction of the dose to the GI
tract, and about S6% of the dose to bone,
kidney, liver, and total boly. This means
that all but a negligible fraction of the
dose to the GI tract and Hu% of the Py 239
entering the bloodstream is due to ipgestion
of soil, vegetation, miik, beef, and beef
liver, It is quite possible that the
relative importance of inhalation has been
overestimated, vhile the relative importance
of ingestion has been undaerestimated. (Auth)

<28>
Geclchert, N.W., and J. Sedlet, Argonne Wational
Laboratory, Argonne, IL, 1972, October 31

Radiochemical Determination of Plutonium in
Environaental water Samples. Radiochemical and
Radioanalytical Letters, 12(u4=5), 215-221

A radiochemical separation procedure for the
detarsination of plutonius in large
environmental water sasples is presented,

The procedure is based on the coprecipitation
of plutonium with calcium fluoride fros an
acld-fluoride medium followed by purification
on an anjion-exchange resin and
electrodeposition for alpha spectrometry.
Chemical recoveries of added plutonium from
samples up to 50 liter have averaged 94%,

The detection limit of Pu 239 in 10 liter
samples i3 0.5 fCi/1. (Auth)



<29>

29>
craig, D.X., R.L. Duschhom, and J.P. Herring,
pattelle Memorial Institute, Pacific iorthwest
Laboratories, Niology Department, Riciland, HA.
1973, June

Relationships Between Webulizer Suspaension
Concentration, Concentration and Size
pistribution of Plutonium 239 Pu02 Aerasols
Generated for Animal Inhalation Experiments,
Healtk Physics, 24, £37-6un

In a atudy of low-laevel effacts of inhaled Pu
239 Pu02 in teagle dogs, alveclar tardens
over the 150N-f0ld range frow 2 nCi to 3 uci
were deposited 4n unanesthetized Acqs by
aerosol inhalation. Aerosols were generated
by nebulizing magneticaliy-stirred
suspensiong ¢f Pu 239 Pu02 particles in
water, the aerosol caoncentraticn (CONC) being
varied, prisarily, by changing the Pu
concentration of the suspensicn (5SA). If
the mass concentration of the suspension vas
kept below about 10 mg (S40 uCi} Pu02/al, a
good correlation (R equals 0.627 f¢r n equals
64) was observed betveen CONC and SSA with
constant air flov through the exposure
chaaber., SSA values from 1 ta 600 uCi/ml
gave CONC values in the range 1.5 to about
3000 nCi/l. Howaver, the aerodynamic
equivalent aize distribution of Pu 239 Pud2
in the exposure chasber was found to vary
significantly with CONC. The aerosols were
loge-normally Aistributed and the activity
moiian acrodynamic diameter (AMAD) increased
fros about 1.5 to 3 um as CONC increased (R
eqeals 0.777 for n equals 64), while the
qeometric standard deviation (GSD) Qdecreased
(R equals =-0.576 vs ANAD). An explanation of
this vnexpected ghenOIanon, tased cn
aggreqgi1te formation due ta the greater
likelilond of there baing msore than one Pu02
particle per nebulizer droplet at the higher
SSA values, i{s advanced. The effact is
believed to contribute to the large variation
observad in the percentage alveolar
deposition of inhaled Pu 239 Pu02 aarosols
from 1.4 to 31.3% in 52 dogs for which the
thorax x ray count vas significantly
different from zero at ? < 0.05. (Auth)

<30
Bruenger, P.W., W. Stevens, and B.J. Stover,
University of Utah, College of Medicine,
pDivision of Radiobiology, Department of Anatomy,
5alt Lake Ccity, UT. 1969, Pebruary

Americium 241 in the Blood: In vivo and In
;it:gﬁgbnervattons. Radiation Research, 37(2),
9=

The concentration in canine blood of
trivalent Am 2u1 that had been infected
intravenously at doses of 0.9, 0.3, and 0.1
uCi/kg decreased at a rate comparable with
those of divalent alkaline earths. A small
fraction of the An 241 was associnted with
blood cells, but the major part wvas in the
serums Camplexes with serum proteins were
demonstrated in sera ohtainod at 1 and &
sinutes after injection. Americium 2u1
complexes with both transferrin and albumin
ware identified and isolated in in vitro
axperiments with husman sera. The An(e3)
ceaplex vith transferrin {s less stable under
physiological conditions than either the
Pe(+3) or Pu(+l) transferrin complex.
Evidence vwas obtained for a third Am(+3)
protein complex. (Auth)

¥igure 1 shows a comparison of the
concentrations of Pu 239, Ra 226 and Am 281 in
plasma during the first day after IV infection.

<31
Pairhall, L.T., U.5. Public Health Service,
Rockville, mD. 1957

Industrial Toxicology. The Williams and Wilkins
Corgany, Baltimore, Maryland, 2nd Edition, 376 p.

The importance of evaluating the disease
hazard from industrial applications of
chenicals is pointed out. The possibility of
relating chemical constitution and
ghysiological activity has proved a
fascinating f£ield cf speculation. Since no
rational scheme is available to aid in
deciding upon the toxicity of a given
substance, it is necessary to carry out
expariments with animals, but caution must be
exercised in interpreting the results. 1In
the book on tha toxic effects of industrial
poisons, the chrsicals are divided into tvo
sections, narely inorganic suhstances and
cachon compuunds. Fach elemant, including pPu
and U, or compound is then described
according to characteristics, industrial
uges, and toxicity and usually methods of
analysis are given. 1In the appendix there is
a conversion table for gases, a table of some
end products of detoxification of certain
compounds of industrial interest, values for
the average maxisum permissible atmospheric
concentration of contaminants to which
vorkers may be exposed in an 8 hr working
day, and a table of comparative toxicities of
various substances based on the LD 50 value
fcr oral adeinistration to rats. (PmN)
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<32>

pionne, P.J., and B.0, Stuart, Eattelle Memorial
Ieatitute, Pacific Northvest LaYcratorles,
Applied Physics and Electronics Departaent,
Richland, WA; Battelle Memorial Institute,
pacific Northwest Laboratories, Blology
Department, Richland, WA. 1958, #arch 1

Plutonium Inhalation #odel Simulates the
Long-Tors Burdens of the Deep Lung and Systenic
orgens., BNWL-SA-1540; CONP-680502-1; Part of
proceedings of the 6th IEEE Reqion Syaposiuvm
he%d in Portland, Oregon. May 22, 19668, (23 p.),
206 p.

The dynamic simulation of plutonius buildup
and elfinination from the sajcr organs of the
body after plutonium dioxide inhalation was
developed froam tissue radioaralyses and
excretion data from beagle dcgs, which were
sacrificed from tvwo umonths to six and
one-half years after inhaling plutonium 239
Pu02 aerosols. The nmodelt's description of
individual tissue levels as functicns of time
after exposure vere fitted tc the analyzed
plutoniua burdens obtained fron over fifty
dogs, providing insights intc several
problems connected with inhaled insoluble
plutonium. Thus, it vas found that changing
the combined initial depositions in the
nasopharynx, trachkeobronchial, plus fast
pulaonary regions, from 70% to 90% had
comparatively 1little effect cn the long-tera
burdens of plutonium in the liver, bone, and
kidneys. The rapid initial peak in the blood
conpactnent suggests that mwuch earlijier blood
sampling is needed. The use of a model hasged
on the slow pulmonary compartment appears to
be {fustified in the study of effects upon
systemic organs and the lyaphatic systea as
additional lung radfoanalyses and vhole hody
retention data become availatle. 1In
addition, the model has been prograsmed for a
ORIVAC 1108 digita)l computer using a digital
simulation langquage. The nodel appears to
give sufficiently accurate dynamic dlavels in
all major corgang to persit its use with
individual animal retention and excretion
data. Predictions of long~terwm buildup and
elinmination of plutonium in critical organs
arae used in establishing maxisnm permissible
air concentrations of plutonium dioxide, and
knoun excretion patterns may he used to
datermnine initial burdens tollowing possible
accidental exposure. (Auth) (Fu8)

<32>

433>

Djuric, D., M, Kilibarda, L4. Novak, D. Panov,
and #. Vukotic, Institute of Occupational
flealth, Departaent of Radiological penlth,
Belgrade, fugoslavia. 1964

Studies on Airborne Radioactive Contamination o,
finers in a Yugoslav Uranius Mine. Health
Physica, 10, 1059-1064

For the last 4 years the radon concentrations
in the atmosphere of a Yugoslay uranium aine
have been pericdically measured. The
concentration of Po 210 in the urine of
ainars vas alsc determined. The potential
sourcesg of Pb 210 and Po 210 and the
possibility of correlation batween a radon
ezposure and polonfum excretion in the urine
are discussed. Certain assunptions lead to a
very rough estimate of the integral exposure
of ainers to radon. To elucldate one of the
nany prohlems encountered in a more detailed
study of this correlation, a method for
deternination of Po 210 in the dust of the
uraniuu mine wvas developed. Radius and
yraniua can be Jdetermined simultaneously wi:h
polonian. (Auth)

<34>
gernard, 5.R., Oak Ridge Rational Laboratory,
Health Physics Division, Oak Ridge, TM. 958

Haxisam permissible Amounts of Watural Ureanium

in the Body, Mir and Drinking Water Based on

gglagoexpetiuental Data. Henlth Physics, 1,
8-305

The distribution of uranius in the human body
fclloving intravenous indections of
hexavalent and tetravalent uraniunm has been
studiad in the case of eight terminal
patients., At the dosage levels used the data
indicate that the kidneys and the skeleton
are the principal sites of deposition with
approxinsately equal amounts in each. On ¢this
basis the kidneys become the critical organ
and the toxic effect of the uranium rather
than radiation damage becoses the limiting
effect in determining the maxisun perajissible
concentrations (BPC) for occupational
exposure. The influence of particle size on
retention of inhaled material is considered
in i{nterpreting some of the available human
data, (Auth)
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435>

Qachider, W.de P,, University of Worth Carolina,
Laboratory of Pharmacology, Charpel Hill, wC.
1934

A Study of the Acquired Resistance of Pixed
Tissue Cells Morpholngically Altered thinugh
Processes of Repair. 1. The Liver Inqur
Induced by Uranium Hitratae. A Ccnsideration of
the Type of Bpithellal Repair which Tsparts to
the Liver Resistance Against Sulksequent Uranium
Intorications. Journal of Tharsacology and
Experimental Therapeutics, S6, 359-372

A study was made on dogs of the acute {indary
to the liver from uraniua nitrate, the
varlous types of repair procemsses which may
be Ainaugurated subsequent to the injury, the
functional value of the epithelium
responsible for the repair ard the degree of
resistance acquired by the liver tc secondary
intoxicationa by the uranium nitrate. The
4038 vere given suhcutaneous injaections of
either 2 or 4 sg of uranius nitrateskq.

rrior to these Intoxications as vell as
during the acute stages of hegatic inqfury,
and at intervals for ten veeka during the
periods alloved for processes cf teprair, the
degree of hepatic function vas ascerta.ned by
enploying the phenoltatrachlerphthaledin test
for liver function. Biopsy saterial vas also
gtudied. The anisals that recovered fros a
slight injury to the liver induced by 2 mg of
ucaniur nitrate per kilogras shoved that the
process of epithelial repair was accoaplished
by the formation of a norsal type of
polyhedral cell. This repult process vas
associated with a return of the liver to its
normal functional valne as Lidicated by the
use of phenoltotrachlorphthalein. The
exparisents also shoved that when the animals
vere reintoxicated with the sase asount of
uranium pitrate per kilogras, no evidence
developed of an acquired resistance on the
part of the liver either in a functional or
attuctural sense. The results obtained in
the anisals intoxicated by a larger amount of
uraniam nitrate, (8 mg per kilogras), shoved
that 1f the liver epitheliuas vas sufficiently
anjured, the repair of this tissue was
accosplished by the formation of an atypical
t{pe of hepatic cell characterized bi its
flatness and evenness in staining and also bty
f{ts tendency to remain as a syncytial
stegcture. The aniaals of this greup
furthersore showed that vhen hepatic repair
had taken placa by the formaticn of this type
of atypical cell, the livers of such anisals
had acquired, as a result of such an
epithelial metaplasia, a high degree of
rosistance against this poison in an amount 2
ng per kilogram in oxcess of the quantity
vhick was naeverely hepatcxic te the noreal
type of polrhedral liver cell. (Frmm)

436>

Rornberqg, H.A., and e: al, Genegal Plectric
Coupany, Hanford Atoalc Prodacts Operation,
Richland, WA, 1957, January &

Bioloqdy Research Arrual Report, 1956, HW-B7500;

237 p.
reorganization has disba~1ed the Radiological
Sciencea peparteent and trawsferred the
Biology Section to the newl: named Blology
operation of the Hanford Laboratocries
operation. Work perforsed during the past
year is reported. Research grograss continse
to change from being prigarily Hanford
oriented tovard belung soustly concerned with
radiobiological probless derived froa the

12

qeneral needs of vadiation hazard control,
Metabolins and irradiation atudies on rats,
sheop and piga, decontamination studles,
atudies utilizing radioactive ra:ticlon,
flant and microbioloqical studies, and the
etfects of production facility etfluents on
biota have been investigated. The vork
involves the radionuclides phosphorus 32,
stront{um 90, ruthenium 106, cesium 137,
fodine 131 and plutonium, Five papers
dealing with vork on plutonium have baen
abstracted and ontered into the data base
separately. (BBN)

<37
Balleu, J.8., Genaral Blectric Company, hanford
Atonic Products Opuration, Richland, WA. 1957,
Januacy 4

Effaect of Age on the Absorption of Plutonius and
Rotheniun. HW=UT7500: Part of Kornherq, H.A., et
al, Biology Research Annual Report, 1956, (p.
25=29), 237 p.

Gastrointegtinal absorpticn of pluatonius and
ruthenius hy imsature rats exceeded adult
atsorption by as much as 8% tises for
plutoniud and 5 timses for ruthenius.
Elutonfum distribution was essentially the
game in the seven-~day-old rat and the adult.
Ruthenium Alstribution varied cunsiderably
with aqe, but at all ages the highest
concentrations vere found in kidney, liver,
€fenur and ovaries. (AMuth)

cie>

Kawin, B., ¥.L., Dockum, and R.P, Palsmer, General
Electric Company, Hanford Atomic Products
ogeration, Richland, WA. 1957, January 4

pistribution and Excretion of Platoniuwm.
HW~47505, Part of Kornberg, H.A,, at al, Biology
Research Annual Report, 1956, (p. 30-35), 237 p.

following intravencus injection into rats,
tlutonium Aistribution in several cellular
fractions and plasma components is belrng
stedied. In urine, plutonium may be
associated with 5 35, as suggested by paper
chromatography. Tissue localization of
rlutonium is boing studied by
autoradiography., Preliminary results are
raeported at this time. (Auth)

Table ¥ gives the relative percentage of Pu 239
in cell cosponents (nuclear fraction,
mitochondria, and microsomes) of rats one hour
;g;:tn{netavenoua injection of 50 ug of Pu

).

<39>
Becrasky, R., General Blectric Cospany, Hanford

Atomic Products Operation, Richland, WA. 1957,
Januacy &
Collagen Reactivity with Pintenium. HW=87500:

part of Kornberg, H.A., et a‘', Biology Research
Annoal Report, 1956, (p. 36-4%, 237 p.

Cocllagen reactivity with plutou®unm vas
detorained by electronoscopic obse-vation and
hydrothermal stability neasurerents. The
ckservations and results suggest that
collagen cosbines chesically vith plutonium
in vitro. (Auth)
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<h0>

Ballou, J.P., and W.D. Oakley, General Blectric
Company, Hanford Atoslc Products Operation,
Richland, WA. 1957, January ¢

Absorption and pecontaminaticn cof Plutonius on
Rats. HW=-47%500; rart of Kornhecrg, H.A.,, et al,
Biology Remearch Annual Raport, 1956, (p.
1u2-145), 237 p.

Absorption of plutoniun through rat akin fros
a solution contalping Pavt in nitric acld was
compatable tc that previ usly seasured for
other nitric acid soluti ns cf plutonius.

The absorption of tributyl phosphate
complexed plutonine in carbon tetrachloride
solution was approximately fcur times
qreater. The ability o remcve plutonius
from pieces of excigsed pig skin wae found to
be a sultable preliminary tazt of the

vtficlency of dccontaminating agents., (Aath)

<u1>

Smith, v.H., and R.W. Wager, General Flectric
cospany, Hanford Atosic Products Operation,
Richland, WA. 1957, January U

Preparation of Aqueous Suspenslicns of Ruthenius
106 Ru02 and Plutonfus 239 Pu02. HW-47500; Part
of Kornberdg, H.A., et al, Biology Research
Annual Report, 1956, (p. 157-159), 237 p.

The preparation of aqueous suspensions of
radioactive ruthenium oxide and plutonina
oxide particlas is described., Ruthenlus
oxide particles usually ranged 4n size ftom
0.5-2.5 microns in diameter with 90X in the
1-2 micron rang«. Plutonium oxide particles
ranqed in cize from 0.5-3 micrcns with about
0% between 0.5-1.5 mlcrons. The suspensions
may be used in experiments fcr intratracheal
in{ectiona. (BBM)

<42>
Becker, K. (Comwp.V, Oak Ridge National
Laboratory, Oak fidge, TN, 1972, Rugust

sibliographies in Wuclear Sclence and
Technology. AED-C-21-10; S8 p.

This is the last of a series of ten
bihliographies (AED=C-21~01 to 10) which
covers vwith about 12,000 references the
literature mastly in photographic, chesical,
and solid-state dosimetry; internal
(radionuclide incorporation) dosimetry; and
ionosetric techniques in dosimetry. This
izsue contains 2,581 references of confarence
papers, reports, patents, dismertations,
sonographe, and publications in Journals,
vhich deal sostly with ifonization chambers,
GH and proportional counters, scintillation
and semiconductor counters and similar,
sostly pulse-type dose rate seasuring
devices, published bhetween the nid-1960's and
#1d-1970's, Subject and author indices are
given. (Auth)

<u0»

<wuI

Braver, L.%., Sandia Lahoratories, Enviranmental
flanlth Department, Altuquerqua, WM., 1973,
March: 1973, August

Enviconmental Monitoring Reaport for sandia
Laboratories from 1464 through 1972,
SLA=73-0339; WASH=1259; Part of Environamantal
ncnitoring at mafor 0.5, Atonic Energy
Connigsion Cantractor 5ites, Calendar Year 1972,
(p. 231-283), 1217 p.

Water, noll and vegetation around 3andia
1aboratories ate regulatly nonitored and the
resulta analyzed. The daty from these tests,
prismarily for radiation tevels, are presented
for the period from 1964 through Dacember
1972, In August 19°7y plutonium soil mamples
were taken in the near vicinity of three
plutonium vork areas. all the samples were
below the detectable llait of one festocurie
(fcl) of total plutoninm per gram of soil,

In Nctober 1971 four new sampling sites for
plutonium vere estahlished. A1l of the
samples takun were telow the detectable
1imit, for a 10-minute count, of 3 picocaries
of total plutonium per gram of soil. Basged
gpon the environsental saspling data, Sandia
Laboratories has not released any significant
ancunt of radlioactive or nonradioactive
contaminants to the enviraonment during the
period January 1, 1964, through Decamber 31,
1972. The soil sampling data show less
nctivity than was chtained before the
start-up of the two reactor facllities and
the vegatation data on the average have
cesained rolatlively constant. Water-sampling
data are vithin the lisits recosmended tor
unidentified radionuclides. (PuN)
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<und>

Taylor, B.T.s Unlted Kingdoa Atcwnic Bneriy

Au horlty, Atomic Enerqy Research EZsteblishaent,
Health Physics and Medical Divisicn, farvell,
perkshire, England. 1966, June

Hesguresent of Plutonium 239 In Vivo.

AERE=-PR/RPN~9; Pacrt of Johnmston, J.E, {Bd.),

Health Physica and Modical Divisicn Research

;g?qrg;s feport, January-December, 1965, (p.
» Pa .

A report is presented on continuing
investigation of the partformance of the large
aresa proportional counter for determination
of 1ung durdens of plutonius 239, The
equipsent vam used to invostigate two casen
of suspected inhalation ot plutonium 239,
Contributions to the background due to cesiue
137 and potassics 40 in tha tody were
detorminwd frow phantce measurements, and
amounted to 7 counts/sin in \he L x ray
enerqy band for a subject containing 145 g of
potassium and 20 nCi cesium '37. The
estinated winipum detectable lung burden of
platontam 239 vas 28 nCl bas«d on a simple
calibration with a point source and absorbers
of Mix D. The gurtorlunce of the counter has
been consideiably isproved by the use of an
additjonal anti-coincidence courter covering
the window in the original design. With the
cosplete anti~cofncidence aystem, the
reduction in counter background altove 4 keV
is nearly a factor of 50 in the lead shield
(from 950 ccunts/ain to 21 ccuntassin,). In
the L x-ray enargy band (10-24 kev) the
lovast background obtained is 7.2 counts/min,
the additional anti-coincidence counter
producing a redaction by a factor of about 7.
The improvesment in Alscrisination against
qamma ray contributions to the background due
to cesfum 137 and potassiom 40 in the body,
is also about s factor of 7. A subfect
containing 20 nCi cesium 137 and 145 g of
potassium increases the counter backqround by
t count/ain in the L x ray enorQ{ tand, The
coanter is capable of detecting less than 1
saxisus permissible lung turden (1€
nanccurics of plutonium 237). (ram

<45

Sanders, C.L. (2d.), R.H. Busch (?d.), J.%.
paltou (2zd.), and D.D., Mahlum (P3.), Pattelle
fnemorial Institute, Pacific Northwest
Lahoratories, fichland, ¥A. 1973, June

Radionuclide Carcinogenesis, CCHP=-720505; ALC
Syaposium Series Wo. 29; Proceedings of the 12th
Annual Hanford Biology Sysposiua held at
richland, Washington, may 10-12, ° 72, S00 p.

The broad objective of this syaposiua on
radionuclide carcinogenesis was to update
carrent knowladge of carcinogenesis from
{nternally deposited radionuclides. one
aspect of the symposium was the lncreasing
emphasis being placed on the roles of
horsones, virgses, nonradiocactive
cocarcinogens, and tumor-prosoting agents
acting together with radicnuclides in the
induction of tumors. Eaghasis isg alse
increasing on retrospective egidesmiologic
studies in husan populations exposed
accidentally, occupationally, cr medically to
alpha emitters and the attemgts to relate
observations in experisental arisals to the
human problen, Those papers lnvolving Pu and
AR have bveen entered separately into the data
base. (B8H)

<a6>

sanders, C.L., Battolle Nemorial Institate,
Pacific Northvest Laboratories, Biology
Departmant, Richland, wx. 1973, June

Cocarcinoganesis of Plutonium 239 Pu02 with
Chrysotile Ashastos or Banz;yteno in the fat
Abdominal Cavity., CONP-T20505; AEC Sysposius
Series No. 29; Part of Sanders, C.L., et al
(¥dn.), Proceodings of the 12th Annual Hanford
Biology szlpostul on Radfonuclide carcinogenasis
held at Richland, Washington, %ay 10-12, 1972
(Fe 133=153), S00 p.

Studies vere made of tha carcinogenic
response of intraabdominally in{ected
plutonium 239 Pu02 at several doses and the
cccarcinogenic response to robinations ot
platonium 239 Puo2 wvith 3,8-benzpyrone (BP)
ot chrysotile ashestos. Groups of 18 to 36
female rats were given an intraaddominal
injection of 70 to 360 or 2880 nCi of
plutoniaos 239 Puo2 particles, 720 nci of Hun2
with 15 aq of ashestos, 360 nCi of Pud2 with
5 ag of 9P, 15 mg of asbestoa or 5 mg of BP
nlone., Control rats rrceived an infection ot
ssline or tare untreated. The ashestos
€ibars and Pu02 were concentrated within
€ibrous adhesfons of thy visceral peritoneus,
ecatly in the osentus. The Pu02 vas also
concentrated within pavasternal lymph nodas,
although no tusors vere derived fros thes”
high~radiation dose arens. Benzpyrene
{ncceaned the translocation of plutonium 239
to liver and lung: asbentos had no inflyence
op plutonium 239 Aisbrihution. Both
atdopinal gyarcowas and mesotholiomas vere
induced by plutonius 239 PuN2 or ashestos.

No mesotheliomas wore found in rats given BP
cnly. About 90% ot all ahdominal tumors
ariginated in the cmentum. Ohserved tumor
i{ncidencas following plutonius 239 vere a 2¢%
i{ncidence of mesotheoliomas and a 8¢
{ncidence of sarcomas at a calculated average
dosa of 13,500 ruds to omantal tismsue, a 10%
sesotheliosa Ancldence and a 21% sarcoma
incldance at 6300 rads, and a 6% mesotheliosa
incidence and a 338 sarcosa incidence ar 770
rads. Asbestos acted in an additive manner
vith plutonium 239 in inducing mesotheliowas,
the tvo agents combined having an cffect
aqual to the aum of thelr effacts vhan
adsinintered separately. A sisilar additive
response was geen with RP and plutonium 239
Fun2 in the induction of abdiminal sarcomas.
Our resuilts suggest that radiation protection
considerations for plautonium should {nvolve
the diatribntion of radiation dose vithin the
tarqet tissue as vell as avaluation of
exposutes to other industrial pollutants.
tAuth)



(<

Aoskalev, Yau.Y., and V.W. Strel'tsova, Ministry
of pablic Health, Institute of Eiophysics,
floxcaw, USSH. 1973, June

Dependance of Osteosarcomogenic Activity of
Radionuclides on ikeir Physical Properties and
Physiological State of 2he Animal. COuY~72050%:
ARC Syaposiyms Serias No. 2%i pare of Sanders,
C.L., @t a1 (®4m,), Proceadings o? the 12th
snmual Hanford Biology Syspasium on Rsdtonuclide
Carcinogenenis held av Richland, washington, nay
t0-12, 1972, (p. 307-311), 500 f.

the induction of osteosarcoamas by
bone-seeking radionuclides is dependent on
the radiation dose delivered to the skeleton,
the snergy and effactive half-1ives of the
emrtters, and the protraction of adainistered
dose, optimus onteaosarcoscgenic dcses to rat
skeleton vere in the range of 15 to 50 krads
for beta emitters (Sr 89, Sn 90, Ba 140, Cs
137, Y 90, Y 91, Ce 184, Pa 37, La 180, and
P 32) and 0.7 to 1,8 krads fcr the alpha
emitter pu 219, Bota esitters with a short
effactive half-1life (Y 90, La 10, and Cs
137 vhen compared vith beta esitters with s
long effectiva half-1ife (Y 91, Ce 184, and
Sr 90) have shown rnlatively lcw
osteosarconogenic activity. A sharply
decreasad osteosatcoma incidence was observed
aftaor tractional administration of beta
amitters as campared to a single injecticn of
the sano dome of isotope, Practionation of
Po 237 asdeinistration had no aigniticant
effect on osteosatcoss incidence. The
ctadionuclide-induced osteosaxccsa incidence
vas identical for both male and fesale rats
but significantly age dependant for cach sex.
When the sciatic nerve was cut pricr to Ce
124 administration, fever ostecsarcoaas
appe:rod on the denervated extreaitias.

(Authy
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<48>

Pahrikant, J.1., T.H.S. Heu, D.H. Kmudson, and-
C.L.0., Smith, University aof Connecticut, School
of sedicine, Department of Radiology,
Pacmington, CT; Georqge Waghington University,
School of Medicine, Department of Radiology,
Washington, DC; Institute of Cancer Resaearch,
Doparteent of Biophysics, Sutton, Surrey,
fngland. 1973, June

£tfact of LET on Radiation Carcinogenesis:
Ceararison of Single and ¥ractionated Doses of
Plutonium 239, Americius 241, Phosphorus 32, and
X Rays on the Production cof Osteosarcomas in
fntn, CONWP-72050%; AEC Symposium Serles Wo. 293
ftart of sanders, C.L., et al (Bds.], Proceedings
of the 12th Annual Hanford Biology Symposium on
Radionuclide Carcinogenesis held at Richlana,
vashington, nay 10-12, 1972, (p. 322-3646y, 500 p.

Serial radiography, high-resolution
autoradiography, histopathology, and the
analysis of tumor-cell population kinetics
vera usad to {nvegtiqate carcinogenic effects
af alpha and heta emitting radionuclides and
localized x radiaticn on the induction of
tone tumors in sale August and hybrid (August
crossed with narshall) rats. Comparisons
have been wmade over a pericd of 27 months on
the affacts of single and fractionated doses
of high~1linear-energy-transfer (LPT) and
1ev~LET (x ray) radiations in young rats to
aggass the characteristic developsent of
radiation-induced changes, neoplastic
transforsation, and tumor-qgrovth kinetics.
Asong the lesicns chserved radiographically
tcllowing fixation of radionuclides in bone
vere failure of longitudinal bhona qrowth,
abnormal bone molding, pathological
fractures, and the production of sclerosing,
1ytic, and sixz2d forme of osteosarcoma
prisarily in the arpendicular skeleton but in
certain situations in the axial skeleton as
wvell. Practionation of the rdministered dose
af P 32 resulted in an increasc in hone-tumor
incidence and soame indication of earlier
developaent of neoplasia, With high-LPBT
tsadiation (Pg 239 and am 281), fractionation
aid not affect tuscr incidence bue 2i4d
shorten the latent interval, W#ith low~LET
radiation, on the other hand, fractionation
ct dose decraased the tumor incidence, the
extant of peritrabecular fibroscis in the
setaphyses, and the developaent of epiphyseal
plate atnormalities, but, in general,
gathological 1lesions also included impaired
lisb grovth and reversible and progregsive
forss of bony architectural damage in the
temoral and tibial metaphysas and epiphyses
leading to the production of sclerotic and
1ytic bone tumors, Characteristic early
premaliqnant changes were dependent on the
site of frradiation, such as deposition and
retontion ot radionuclide, rather than on LET
cnly. These alterations were frequently
setaphyseal sclerosis, folloved by growth
extension wicain the bone, secondary cortical
destruction, and delayed extension to
surrounding -oft tissyes. The significance
of histopathologic changes {n relation to
autoradiography and Tadicgraphy for the
tdentification of sites and cellular
sechanisas essential to preaalignant changes,
the induction neoplasia, the accurate
detarmination of latent periods for tumor
devalopaent, dose-tumor relationships, the
dependence of tusorigenesis on LET, and
tumor-grovwth kinetics are discussed. (Auth)



<49>

<a9>
narshall, J.H., and B. Lloyd, Argonne Matiomnal
Laboratory, Radjolagical physics Division,
Center for Human Radioblology, Argonne, L.
1973, June

The Effect of the Remodeling of Bene Upon the
relative Toxicities of Radium and Plutonjum in
#an and Dog., CONP-720505; AEC Sysposium Series
¥0. 293 Part ot Sanders, C.L.,, €t al (EBds.),
proceedings of the 12th Annual Hanford Bioclogy
synposium on Padionuclide Carclnogenesis held at
richland, washington, May 10-12, 1972, (p.
261-436), S00 p,

When the rates of bone formation and
raesorption are high, monomeric plutonjums doces
not remain fer long on beone syrfaces., Dogs
indected with radioisotopes at little over
one year of age (as in the Salt Lake Prodect)
‘have bone turnover rates that exceed those in
adult man by at least an order of magnitude.
Therefore, the skeletal toxicity of monomeric
plutonius relative to radium in man bhe
significantly larger than that in the
experimental dogs, The probable magnitade of
this effect is estimated by constructing
exoressions for the dose pate to bune surfice
from Pa 239 and Ra 225 as a function of tise
since infection and as a function cf tha
resodeling rate of bone. Skeletal plutonius
is assused to be initially deposited on bone
surfaces; ag time from infection increases,
this initia} deposit is displaced from bone
surface by gesorption and by burial due to
ney bone foraation, eventually approaching a
volume distribution. On the cther hand,
radium is treated as a volume distributicn
throughout. The relntive bielogical
effectiveness (RBE] of plutonium vs. radius
in either man or dog is then assumed to he
the ratio of the average skeletal dose fros
radium to that from plutonius under the
copdition that the doses to tone gurxface
within the pean induction tise of
osteosarcomas are equal. Using best
estimates Of the parameter values froas
oxisting literature and taking RBE (Pu/Ra)
equal to 6 for the Salt lake dogs, the medel
leads to an estisate for RBE (PusR2) it wan
of 17 plus or minus §, atout three times that
in the dogs, The need for more data
concerning this probable effect is
euphastized. (Auth)

<50>

Norwocdi, WeDsy JoA. Norcross, C.B. Newton, Jr.,
D.B. 4ylton, and C. Lagerquist, Hanford
environmental Health Poundation, Richland, WAS
Battelle Memorial Institute, Pacific Worthwest
Laboratories, Richland, WA; Dovw Cheamical
Company, Rocky Plats Division, Golden, CO.
1973, June

Prelisinary Autaopsy Findings in United States
Transuraniva Registry Cases. CONF=720505; AEC
Symposium Series No. 29; Part of Sanders, C.L.,
et al (Eds.), Proceedings of the 12th Anpual
Hanford Bioclogy Symposium on Radicnuclide
Carcinogenesis held at Richland, Washington, may
10-12, 1972, (p., 865-074y, S00 ¢.

The first 14 actopsies presentnd to the
Registry serve to indicate z2reas of
differences batveen organ depositions
deterained by calculations or in vivo
radiation meagurements made tefore desth and
extrapolations fros measured deposition in
organ sasples. They also shew some marked
differences in the concentration of Pu 239 in
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different areas of an orqan, emphasizing the
need for large samples or whole organs. In
one autopsy 92% of the total lung deposit was
found in pleura and subpleural lung
parenchyma. Studies are in progress to
detersine aore accurately the deposition in
pleura, lung parenchyma, and lymph nodes in
the chest, In one autopsy the concentration
of the Bu 239 in vertebrae was 3.5 times that
in the rib. 1In several other cases the
difference between the concentration in rib
and that in sternum has varied from 2 to 30,
the concentration in ribs being higher in
scme caces and lower in others. Whole bodies
will be studied to help deternine the best
organ samples to use in extrxpolating total
crgan deposition froa a measured sample.
Perhaps greater emphasis should be placed on
naximum concentration in organs rather than
on total organ burden, which is presently
used in setting permissible organ limits,
Pertinent health physics and medical data for
the 14 cases are tabulated. (Auth)

<51

Taylor, L.S., Wational Council on Radiation .
Protection and Measurements, Washington, 0C,
1972

What sie Do Know About Low=level Radiation.
TID-258573 Part of Kline, A.B,, Jr., The
Enviconnental and Bcological Porum, 1970-1971,
(g 168-186), 186 p.

The criteria of the Wational Council of
Radiation Protection (NCRP) and measurepents
used for setting radiation protection
standards in the OSA were reviewed.
Dose-effect relationrhips for pan in the dose
range of 100 reas upward delivered at hHigh
dose rates can be regarded as well
established on the busis of clinical and
experimental data. While a tremendous effort
has been made to discover significant
deleterious effrcts of very low dose level
and dose rate rundiation on man ail results
have been convincingly negative. The range
considered covera: an acute exposure to ?
or 2, or even a few more, rads received at
once and not icequently repeated; larger
doses of 10 to 20 rads received all at once
and rarely repeated; and chronic exposure to
levals of millirads or less per day over long
periods of -time and totaling some 5 or 10
cads distributed over a lifatime. 1In spite
¢f the lack of observable effects from
lev-level radiation doses, the NCRP has
maintalned the basic philosophy that there
could be deleterious effects in the lovw dose
range proportional to those observed at
vastly higher doses. The upper limit of 170
si'en/YT average reccamended for the human
copulation for exposure from all man-made
radiations, other than medical applications,
is some hundred times lower than the lowest
dose that has been shown to cause a
statistically significant pathological change
in wan. This population dose liait is at
least some hundred times higher than the
average dosu to the popalation estimated for
the operation of all the nuclear power plants
expected to be built up to the year 2000
assuning no improvesents in production
technology. (Auth) (HP)



<52>

Sanders, S.M., Jr., B.X, du Pont de Nemoursa and
Company, Savannah River Plant, Aiken, SC. 1961,
April

Plutonium Excretion, Study Pollewing Treatment
vith Zircanium Citrate and Bdathasil
calciun~Disodium. Archives of Environsental
flealth, 2, B74-ug3

on Deceaber 1, 1954, a laboratory technician
routinely analyzing Pu soluticn samples
recelved a wound in her hand found to be
contaminated with 2500 cim alpha. 7Two hrs
and 35 min. after the accident, 1.2 g ot
zirconium was administered ictravenously vwith
citrate in 200 al of solution. The following
day 1.0 g of calcium disodiux
ethylenediasminetetraacetate (Ca EDTA) was
administered intravenously. About 90 dpa Pu
was excreted in the first 17 hr. Peces
collected 15 hr after tha accident contained
1.35 dpm Pu. Peces from the fifth day
contained 1,00 apm Pu. NWo increase in Pu
excretion was apparent during the
administrotion of Ca EDTA, (HP)

<53>

Sandersy ZeMe., Jz., 20d S5,C, Leidt, B,I, du Pont
de Naesours and Company, Savannah River Plant,
aiken, SC. 1961

A Wew Proceduxe for Plutonium Uri{nalyesis.
Health Physics, 6, 189~197

A simple method 2f urinalysis, sensitive
enough to detect 0.007 dps plutonium in 250
nl of urine, is descrihed. In this method,
anion exchange i{s used to serarate plutaonius
from other inorganic lons remsining after
avaporation and oxidation of the urine. The
quantity of plutonium 1is then determined by
counting algha tracks in an autoradiograph of
the metal disk upon which the plutoniuam has
been electrcdeposited. (HP)

<5u>
Jones, EB.S., Oak Ridge wational Laboratory, Oak
ridgy, TH., 1962, November 2

picroscopic and Autoradiographic Studies of
pranium Distribution in the Rat Kidney.
ORNL-33u7; part of Norgan, K.2Z., Health Physics
pivision Auaunal Progress Report for Period
egnding Suly 3t, 1962, (p. 128-141), 1680 p.

The concentration ratio is defined as the
ratio of the average counts in the fields in
the cortex tc the average nurxber of tracks
per unit area, assuming the entire activity
spread evenly over the whcle kidney. The
concentration ratfo of dranius in the rat
kidney is usually 1.3 but tends to
approxinate 1 at the 10-day postingdection
time at the 1000 ug/¥g level, At {he 100
ug/kg level and at 4 Jdays postinjection, the
concentration ratio also approximates 1, and
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<52>

this may indicate a time when active rcemoval
of uraniuan fros the kidney takes place. The
comparison betveen the autoradiographic and
radiochesical sethcds of measuring activity
gave a gqross chack in spite of the
exporimantal difficulties and large variance
of gome of the estimates. The possibility
that the greater amounts of uranium cause a
malfynctioning at first cannot be overlooked.
The observed location of the uranium tracks
is consistent vith the pathological
cenditions, and the pathological conditions
corroborate earlier f£indings on chemical
injury. (HP)

<55
Sacccmanno, G., St. Mary's Hospital, Grand
Junction, €O, 1968, Novemher 20

Uranium Miners Health, C00-1862-8; Part of
Hearings on Safety and Health Standards, (13 p.)

Cancer of the lung in uranium miners who are
non-cigarette smokers is almost unheard of
and the incldence cf cancer of the lung is
increased in cigarette-gpoking uranium miners
at least four-fold over and sbove the
incidence levels of heavy cigarette smokers,
Cigarette smoking and uranius sining are
synergistic in relation to lung cancer. (#9)

<56>

Sagan, L.A., Palo Altc Medical Clinic,
Department of Environmental Medicine, Palo Alte,
CA. 1971, December

Huran Radiation Btfects, An Overview.
Physics, 21, 827-833

Health

1ate sopatic and genetic effects of radiation
exposuire are revieved. Emphasis wvas on the
hunan experience, but animal experience was
included vhere recessary., Particular
attention vas directed to dose-response
relationships #2ad studies of low Jdose effects
where they exi:t. longevity, cancer (letkeaia
and other formd) , and genetic effects are
discussed, The author feels that the
evidence is {in .onclusive with respect to
effects in the range of exposures peramitted
by curctent radiation standards. (HP)

<57

Gere, P.J. (Comp.), Australian Atomic Snergy
Cesmisgion, Research Establishaent, Lucas
Heights, Australia. 1972, nay

Uranium Mining and Processing in Australia.
AAEC~LIB/BI3-3u49; 17 g,

Hinety-gseven raferences vere selected trom
various secondary sources and annual reports
of the Australian time pertod, 1952 to April,
1972, Author, title, poblication
description, and publicatlos date ave
arranged alphateticdally ty author within
years of publicaticn. {(8P)
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L58>

Smith, D.D., and et al, Western Envircnmental
Regeatch Laboratory, Las Vegas, KV. 1972, wuay

Radionuclide Concentrations and Botanical
Composition of the Diet of Cattle Grazing the
Area 18 Range of the Nevada Test Site,
1966-1970. SWRHL-410-r; 38 p.

The radionuclide content and bhotanical
composition of the diet of the cattle grazing
on Area 18 ranga of the Nevada Test Site was
deternined bty analyziug rusen samgplaes.
collected from fistulated steers. R value
for NWovember 26, 1969 of 22 ntl/g was found
that could be the result of ingestion of a
single particle by the grazing anisal. The
radionuclide concentrations cf the rumen
samples hoth from world-wide fallaout and fros
NTS events were efther below the aininmum
detectable amount or are of very lcw
magnitude., No pathology has been found that
can be attributed to radlfaticn. Detectable
levels of %r 95, ®n 106, Ba 160 and Ce 144
vere usually found in sasples collected
during the late spring and early summer.
ltevels aof Ru 106 and Zr 9% pexsisted into the
fall. Samples collected following a
contaminating event usually showed I 137 and
Ba 140. Grass wag a major pertion of the
diet. Squirreltail grass and Indian rice
grass were predominant. Galleta grass, the
dominant grass in Area 18 apgeared in large
apounts in Junc 1966, July 1967, July,
raqust, September 1968 and in September 19€¢9.
pesert bitterbush and gamkel oak vere the
principal browse species during most months.
(HP)

<59> '

Grindler, J.E., Argonne National raboratory,
Arqonne, IL. 1962, march

The Radiochemistry of Uranium., NAS=8S-3050; 350
Pe

References are cited for general rveviews of
the inorganic and analytical chemistry cf
uraniva and alsa €or general reviews of the
radiochemistry of uraniue. A table of the
isotopes of uranium shovs the half-1ife, type
and energy of radiation, and method of
preparation. A review of the nuclear and
chenical features of uranium that ore of
particular interest to the radiochemist is
given, folloved by a aiscussion of problems
of dissolution of a sauple, counting
techniques, and a collection c¢f radiochesical
procedures for the element ac found in the
literature. (PEM)

<60>

pilley, J.V., Battelle Memorial Institute,
Pacific Northwest Laboratories, Bioleogy
Pepartaent, Richland, WA, 1970, August

Therapeutic Removal of Inhaled Flutonium.
BN¥L-1306 (Part 1); Part of Thompson, R.C.
(Ed.) , Annual Repozrt for 1969, (p. S51), 90 p.

Porty therapeutic agents were tested in
studies of the removal of inhaled Pu 239 PuQ2
from the lungs of rats, Promazine HCL,
flalotestin, Estradiol, biuril, Phenecgan,
Progesterone, Diamox and ®wiltown, appeared to

show some effectiveness. Diamox, Diuri) and

* Niltown decrezsed the rat lung hurden but
increased the translocation tn other tissues.
When the animals vere treated with these
drugs in combination with DTPA the systenic
tyrden vas reduced 45 to 90% in each group
and the lung burden vas decreased as much as
2% to 50% in the Diamox plus NTPA and biuril
plus DTPA groups. Miltown plus DTPA did not
Jecrease the lang burden. These studies
suggest that the primary drug treatment is
somshov responsible for making the inhaled pu
239 PuO? available for chelation by DLTPA.
(Auth)

<61>

pPark, J.F., E.B. Howard, and ¥.3. Bair, Battelle
.Memorial Institute, Pacific Northwest
labcratories, Biology Department, Richland, WA,
1970, August

Chronic Bffects of Inhaled Plutonjum 239 Pu0O?2 in
Beagles. BNWL=-1306 (Part 1); Part of Thompson
R.C. (Ed.), Annual Report for 199, (p. U4-ug),
9 .

The long-tern study of the blological effects
of inhaled Pu 239 Pu02 in beagle dogs is in
i{ts eleventh year. Of 40 expoged dogs, 30
have died and five were sacrificed for tissue
distridbution data. Twenty-two dogs which
have come to autapsy had multiple primary
pulnonary tumors. All 15 of these dogs that
curvived ag long ags ¢ monthg postexposure
had lung tumors. The lowest plutonium lung
busden associated with a tumor was 0.05 uci
at death 9 years after exposure., Analysis of
hesatology data indicated that dogs surviving
for 93 nmonths after exposure to Pu 239 puo2,
with body durdens of 0.2 to 1.0 uci, continue
tc shov lymphopenia compared to controls of
sinlilar age. The absolute lynphocyte count
of the exposed dogs was 1.5 plus or minug 0.3
x 10(B8+3)/an3 (95% confidence interval)
conpared to 2.5 plus or minus 0.2 x
10(2+3y/0m3 for the controls. Plutonium
analyses were completed on four dogs, 85 to
110 months after plutonium inhalation. The
ectimated initial alveolar deposition ranged
from 0.5 ¢o 1.8 uCi, The terninal body
burdens were 0.4 to §,4 uCi with 7 to ‘21%
retained in the lungs, 41 to 56% in the
tracheobronchial and mediastinal lymph nodes,
16 to 23% in the liver, S to 10% in the
skeleton, 6 to 10% in the abdominal 1lymph
nades and 1.4 to 1.6% in the spleen. The
lysphatic system contained 52 to 66% of the
total plutoniua retained in these animals.
The 1livers of several dogs were divided along
their anatomicai fissures and each sample
analyzed to deteramine the gross distribution
of plutonium in the liver. Concentrations
varied by about a factor of two between the
highest and lowvest lobe 1in a dog. This
information is of significance to the
interpretation of analyses on humaun liver
tissue collected at postmortem. (Anth) (PMh)

Table 2 shows the Pu concentration in dog
tissues B85 to 110 sonths after inhalation of Pu
2319 Fu02. .



<ED
Sikov, M.R., and S. 5. Mahlum, Battslle NMemorlal
Institute, Pacific Worthvwest Latoratories,
Biology Department, Richland, ¥A. 1970, August

Plutonium in the Placenta. BH¥L-1306 (Par€ UV H
Part of Thompson, R.C., (Bd.), Annual Report for
1969, (p. 2u-25), 90 ne

#onomeric Pu 239 was intTavenously
administered to pregnant ra%s at a single
time between 14 and 19 days of gustation;
fetuses and placentas were ccllected at
intervals thereafter., Autoradiographs
demonstrated a pronounced localization of
plutonine in the villes visceral’
splanchnopleure portion of the yolk sac.
significant amounts were algc seen in the
decidua and labyrinth layers of the placenta.
The concentration vas lover in the
sponglotrophoblast, the activity being
pcimarily localized in the glant cells,
ALthough high radiation doses vere received
by these localized areas, no J\ntrauterine
mortality was observed at doses of up to 50
uCi to the dam. There was no indication of
altered placenta function. Cnly a saall
amount of plutonium crossed the placenta;
autoradiograghically, tiis appeared to he
entirely in the monomeric form and vas
primarily located in the fetal bone. Studies
in progress, with plutonium inqfected after 9
days of qestation, shov simllar localization
in the placenta and fetal menmbranes, but
doses ag low as 6.25 uCi to the dae have
produced extensive prenatal deaths.

{Auth) (PNN)

<63>
Rhonds, W.A., and R.B, Platt, BGEG, Inc., Santa
Barbara Diviston, Goleta, CA; Emory University,
?éoloqy Department, Atlanta, GA, 1971, Wovenber

Beta Radiation Damage to Vegetaticn €ram
Close-In Pallout from Two Nuclear Detonations.
BioScience, 21(22), 1121-1125

The report recounts first field exgeriments
associated witk nuclear events and concerned
with vegetation damage attrituted grimarily
to beta radiation. It is supported by the
first extensive field dosimetry for neusuring
both beta and gamma radiation deses
simultaneously. Iwo small nuclear ¢ratering
experiments, Palangquin or April 14, 1965 and
cabriclet cn January 26, 1968 cccurred at the
¥avada Test site. Vegetatlon studies were
made on two species of sagebrush, ARTENISYA
ARBUSCULA and ARTEMISIA TRIDENTATA. Downvind
to Palanquin, shrubs and tree¢s were killed
over an area of more than 3 ka2, and in
Cabriolet they were killed over a few hundred
square meters beyand the area covered by
nateria)l thrown from the crater. at
ealanguin, the killed and dawaged areas
coincided with areas of elevated radiation
backgrounds. Doses at Cabriolet vere
documented with special dosimetry to measure:
the field of beta dosges in the presence of
gamma radiation. Conclusiong wera drawn that
damage and death of ARTEMISIA downwind ta
ralanguin and Cabriolet vere attritutable to
fallout radiation, and heta radiation, with
its large potential doses, was primarily
responsible. (BBMW)
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<68>

darctin, J.R., and J.J. Koranda, University of
California, Lavrence Radiation Laboratory,
sionedical Division, Livermore, CA. 1971, July

Distribution, Residence Time, and Inventory of
Tritius i{n Sedan crater Ejecta. Nuclear
Technology, 14, 459-4€3 ,

Radloecological studies vere conducted over a
£ive year period to characterize the
digtribution and residence time of tritium in
scil samples from ejecta of the Sedan Crater-‘
Extracted vater was as3ayed by liquiad
scintillation counting. Kangaroo rats vere
trapped and monthly body-water tritius
concentrations vere plotted as a function of
tipe. Resldence half-tinme for tritium in the
rats was deterained to be 14,5 plus or minus
1.4 sonths., The agreemant of tritium
residence time in the body water of the rat
with that obtained froam the soil data
suggests that the surface-to=-six~foot
interval is the biologlically significant zone
fer tritiup in the desert ecosystem at Sadan
Ciater, The tritiun inventory in the efecea
at T sub 0 is reported as (1.5 plus or minus
0.2) x 10(E+6) ucCi. (BBAN)

<65>
Rot qiven, Inte:natlanal Atonic Enetqy Agency,
vienna, Austria. 197

Rapid Methods for Heasuring Radioactivity in the
Environmant. CONP-710705% IAEA-SK-108;
Proceedings of an International Symposiue held
in Renherdherg, Germany, July 5-9, 1971, 967 p.

Twelve invited papers and 64 others are
included. Topics inclnde cheerical and
physical. laboratory methods, fleld nmethods,
ncreaal and emergency surveillance, and data
evaluation, A panel on future developyents
is included. (JINC)



<66>

<B6R>
Sakanone, M., 1. Nakaura, and T. Imai, Kanazava
University, Paculty of Science, Kanazawa, Japan.
.
-0
Determination of Plutonium in Environmental
Samples. CONP-710705; TABA-SM-148/54; Part of
Proceedings of an International Symposium on
Rapid #ethods for Measuring Radiocactivity in the
Environaent held in Neuherburq, Germany, July
5-9, 1971, (p. 171-181), 967 p.

Instead of the time-consueing method using
ion~exchange resin separation, a sisple
solvent extraction method for detersining
platoniun in onvironmental sasples has been
developed and applied for varicus sanples,
for example, soil from the Nagasaki area,
subjected to the first plutonium atonic bomdb
explosion in 1945 was analyzed in 1969, as
well as corals from the east Pacific Ocean
coast, and seawater froa the Pacific Ocean.
As yield tracer, the alpha esitter Pu 234
(5.75 MeV) was first spiked into the samfle,

* and the sasple solution was prepared,in 8 M
nitric solution either by direct leaching of
the sample with nitric acid er by dissolving
the ferric hydroxide precipitate made from
the acidic sclution of =0lid samples or
natural vater. Solvent extraction with
tri-octylanine vas applied tc this aquaous
"solution and followed by the scrubking of
granium and thorium with 8 M HHO3 and 10 N
fiC1, respectively. FPinally, plutonium was
stripped with 8 M HCY1 and 0.2 ¥ HP, and
determined bty alpha spactrometry using a

' counting source prepared by electrcdeposition
on either a stainless steel plate or nickel
foil. TIn addition to a gross alpha-track
counting on cellulose nitrate, the very
sensitive fission track methcd vas also
exanined for determining Pa 239 and the
evaluation of the interference fros the
contaninating uraniva wvas studied.
Contamination of the natural environment with
plutoniun-isctopes vas found in various
samples and the coatent of each isotope was
deterained. (Auth)

‘Pigure 6 shows the Pu 239 content in soil
samples from various locaticns, with come data
on Sr 90 content. Table 1 shows the Fu 239
content of the bottom sediments of the four
vater rteservoirs in Nagasaki. Table 2 shows the
content of Py isotopes in coral and seavater.

<67>
Dutton, J.W.R., and ¥.T. mitchell, finistry of
Aqriculture, Pisheries Radioticlegical
Laboratory, Pisheries and Pood, lovastoft,
su€folk, England. 1971

Rapid methods for Specific Radicnuclile Analysis
and their Application to Aquatic Isergency
conditions. CONF-710705; TABA-SH=148/13; Part
of Proceedings of an International Symposius on
Rapid Methods for Measuring Radloactivity in the
Environment held in Neuherberg, Germany, July
S-9, 1971, (p. 7u5=755), 967 p.

The responsiltilities of the Pisheries
Radicbiological Laboratory, lowestcft,
include monitoring of the aquatic environment
as part of the control systes to ensure safe
disposal of 1liguid radiocactive waste. 1In
addition to glanned discharges this .
responsibility extends to surveillance of the
conseguences to the aguatic environment of
nuclear accidents. Laboratory aethods of «
analysis for routine dispesals have bheen
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' Health, Las Vegas, WV.

devaloped and many of these can be adapted
for use in emergency conditions. Some
methods are already rapid; others are roadily
amanable to modification so that a result is
produced quickly, in an hour or So or even
less. A range of laboratory analytical
methods in current use for controlled \
disposals is described, together with an |
account of procedures at successive stages of
sapple preparation, chemical separation
{vhere necessary), radiometric measurement
and processing of duta. They include both
sanual and automated procedures, using a
range of detector systems, and are directed
to estimation of specific radionuclides. fThe
main alpha radionuclides which are analyzed
regularly at the Pisheries Radiobiological
Laboratory are Pu 239, Pn 240, and Am 287,
Occassionally Cm 242 is present as are traces
of other plutonium radionuclides. 1In
conclusion an account is given of how these
methods would be applied in the event of an
energency, and integrated with field
meagurernent techniques. The way in vhich
they would be adapted to overcome limitations
inposed by their operation outside controlled
laboratory conditions is also considered.
(Auth) (PaN)

<68> !

Hot given, Southwestern Radiological Health
Labcratory, Wational Center for Radiological
1969, December

Nimbus=-B/SHAP-19 Launch, M®ay 1B, 1968, Off-Site
Radiological Surveillence. SWRAL-50-r; 15 p.

The Southvestern Radiological Health
taboratory monitored the off-site area during
and after the launch of the Nimbus-B/SNAP=19,
Shortly after launching, tha vehicle vas
destroyed hecaase of an undesirable flight
part. The best estimates placed the impact
area of the generator package about S ailes
north of San Miguel Island 'in the Santa
Barbara Channel. A variety of environmental

. samples was collected from the mainland, sea,
and channel §slands and compared to previous
data from the area. During the recovery
operations, additional saaples vere taken,

. No increase in environmental radioactivity

levels was observed froa this coperation. (HP)

<69 '
Tait, G.W.C., and J. Beal, Atoaic Enerqgy of
Canada Limited, Chalk River, Ontario, Canada.
1964

The lntegrating Im=pactor, a Monitor for Airborne
Alpha Emitters. Health Physics, 10, 279-282

A monitor for airborae alpha enitters is
described which prcvides varning on a
continuous basis. The sensitivity is
adequate for protection of workers against Pu
239 t» the gtandard called for by the ICEP.
The etfects of natural background are
eliminated. (Auth)
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<T0>
<70> <12 '
1ynn, R.l., D.G. Crandall, R.K. Nullen, and W.A. fct given, Air Resources Laboratory, Las Vegas,
ghoads, PEG6G, Inc.,, Santa Barhara Diviaian, NV. 1972, April 28
Goleta, CA. 1970, Septembor . '
Weather Prodiction and Surfacn Radiation Nt
Gamaa Radlation spectra in the vicinities of Estimates for the Sulky Event., DNB-T714P; 39 p.
frodacts Shoal and Paultless. RBGG~1183-2255; 15
P This report Adocunsnts the activities
: rerformed by the Air Resources Laboratory,
The scintillator array used in the Aerial Las Vegas, Nevada in support of Project,
Radiological measurement Survey (ARMS) System Sulky. The objectives and functions of the
vas eaployed in ground-based geama radiation Reather Bureau in the Sulky experiment are
suryeys of the Project Shoal and Profect R outlined. The neteorological facilities amd
Faultless sites. HNeasuCements vere smade at . procedures are discussed along with the
nine locations at the Project Shoal site and meteornlogical forecasts and radiation
at four locations at the Project Paultless estinates vhich were issued. These forecasts
site. On the basis of an unconfirwed report are compared ¥ith mecteorclogical and
of possible low-level radloactive radiological data collectesd during and sfter
contamination at the Prodect Shoal site, six the detonation of Sulky. The posnt-shot
rodents were trapped and removed from thet ' meteorological trajectoriass are {described and
site for vhole-bady gamma spectral analysis, the results of a tetroon tracking experiseni
Computerized analysis of the gumma spectra run in conjunction vith the Sulky shot arxe

obtained at the Profect Shoal site revealed a prosented. {Auth)
radiation peak in the 0.650-0.670 MeV regicn T 1
at some, but not all, of the locations whare

. feasurements were wade, The crigin of this ' ‘

radiation, which has tentatively been <73»

identified as Cs 137, is unknown. Sinilar Saat, #.d., T.R. Garland, and J.J. Roemer,
analysis of the gamma spectra chtained at the Atlantic Richfield Hanford Company, Richland,
Project Paultless site revealed na radixtion 3. 1969, June

peaks not attributable tc normal backgroand.

#hole-body counts made on the rodents gecured Tuprovecents in Radiochemical Analysis and Data
from the Project Shoal site revealed no Reduction of EBnvironmental hir Samples.
radiation burden other than normally ARA-5A-29; CONP-690606-3; Part of Proceedings af
occurring X 40. The lack of any discernable the 20th Worthwest Region Symposium of the
pesk in the 0.656-0.670 MeV region would ’ American Chemical Society held in Salt Lake
suggest that the radioactive contaninant City, utsh, June 12-13, 1969, {18 p.)

present at the Profect Shoal site is not

involved in the food-chain kinetics of the An environmental air sample radiocactivity
resident rodent population. {Aath) sonitoring program used at the Redox ’

Analytical Laboratory is described. A
proposed cvevisfon and computerization of this
' pregram to meet the cuvrent and prodected
<11 needs is outlined. The limits specified by

i

Lotz, W.E. , U.S. Atomic Energy commission, the existing anthority are referenced and
Division of Biology and Kedicine, washington, explained. Methods of attaining improved
DC. 1964 lcver detection limits and camputer

o ' calculated results together with conputer
Symposium of Inhaled Radioactive particles and tlots of long term data are outlined. (Auth)

Gases, Statement on the Protlea, Health
physics, 10, 863-866

The widespread use of radiofisecgopic pover . <74>

units for space missions will depend on the Russell, S., H. Levine, and R. Schneider, U.S.
degree of confidence wission planners have fublic Health Service, Division of Radiological
that the devices ate reliable electrical ' Health, Radiation Surveillance Netvork,

pover sources, that they can Le depended on Reckville, WD, 1966, August

to operate without fallures cver the lifetime - ' R
of the mission, that they can be ewsployed in Plutoniun in Airbormne particulates, November
space safely and that the radioactive fuel 1965-%arch 1966, Radiological Health Data and
will not create a hazard for local Repotts, T7(8), 4B3-usu

populations., The biological eoffects of .

disperred radioactive particles are an Analysis of monthly results in picocuries per
important parameter in the SNAP programs. The 1000 cubic meters of air are tabulated: for
hazards resulting from nuclear rockets from a the eleven station locations froa WNovenmber,
premature and uncontrolled re-entry and 1965-narch, 1966.

impact could be serious or negligitle
depending on where the reacter was started
and where the fallure occurred. Potential
exposures frcm Rover are 1) external wvhole
body doses, 2) beta skin doses and 3) lung
and gastrointestinal tract dcses. ({(HP}



<75>

<75>

Wot given, Western Pavironeental Research
laborittory, Environmental Surveillance, lLas
Vegas, NV, 1972, Peburary

?inal Report of Off-Site Survelllance for the
Pin Stri{pe Bvent, April 25, 1966. SWRHL-59-r;
78 p.

The Public Health Service prcvided off-site
surveillance in suapport of the Pia Strige
¥vant conducted on April 25, 1966, at the
Nevada Test Site. This suppert consisted of
tracking the effluent, monitcring radiation
dosage to the off-site population, collecting
and analyzing environmental samples of air,
wilk, water and vegetation, and conducting an
intensive public relations program for the
off-site residents. The saximua net gasma
exposure rate measured by a fortable survey
instrument was 8 aR/hr. This reading vas
taken along a qravel road used only
occasionally and vell avay from any
continuously occupled area. The highest net
qamsa exposure rate measured at a
continuously occupied locaticn was 1,5 eR/hr.
The above exposure rates vere taken during
clcud passage, The maxisum gross teta
concentraticn found on an ait filter from a
continnously populated area was 25,000
pCi/m3. This filter showed an Y 131
concentration of 5300 pCi/m3. The highest
concentratiaon of I 131 in a dorestic water
supply was 3860 pCi/1 and the highest
concentration of T 1371 in a single milk
sauple vas 4800 pci/t. This concentration
(4sB00 pCi/t) appeared taree days after the
event and was not representative of the
levels of I 131 actually consumed ty any
off~site resident. Dilution of milk from
this dairy with silk from dairies cutside of
the contasinated srea, lovered the level of T
131 to a naxismum of 100 pCiyzt. (Auth)

Appendix includes tahles on additional air
sampling results, cosplete wvater sanpiing data,
vegetation saspling data, and complete ailk
sanpling data.

<76>

Bernard, S.R., and C.P. Holoway, Oak Bidge
National Laboratory, Health Phyzics Division,
oak ridgn, TH. 196S

Estimates of £ gud 1 for Plutonium Cospounds.
ORNL-3849: Part of Health Physics Division
Annual Progress Report for Pericd Ending July
31, 1965, (p. 212-213}, 263 p.

The experisental data of deeks, et al, and
Ballou are used to derive mathematical
equations for f sub 1 (percent of plutonius
deposited in rats at four days). The valence
state, the fraction as polyser, and the gH of
the solution are the most isfcrtant
variadles. Experimental values varied fros
0.02% to 0.00002% of the administered dose.
[8). (4]
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<1
Kashima, M., D.D, Mahlum, and N.R. Sikov,
Battelle Memorial Institute, Pacific Horthuest
tabcratoriesn, fichland, WA, 1972, June

#otatolism and Bffect of Honomeric and Polyseric
plutcnium in the tmmature Rat Liver,
CONP~710919; Part of Thoampson, R.C. and fair,
#.3. (%ds.), Proceedings of the 11th Hanford
syagosium on the 8iological Iaplications of the
Transuraniun Elemantn held in Richland,
washington, Septasber 27-29, 197V, Dpyhlisghed {n
Health Physics, 22(6), 7u9-752

The distribution of mnnomeric and polymeric
fu 239 after administration to newborn,
week-old, weanling, or adult rats was studied
autoradiographically. The effects of Pu 239
cn the liver vere evaluated using hepatic
incorporation of Au 198 colloid and blood
cleatance of I 131 rosn hengal. The uptake
<f qold by the liver was markedly docreased
at 21 days aftar exposure of navhorn or
veek-old rats to 60 uci/kqg monomeric Pu 239.
Polymoric Pu 239 (30 uci/kg) decreased qold
ngtake only in anisals injected as nevborns.
B8lood clearance of I 131 rose bengal vas
decreasal in animals injected at birth or at
1 waek of age with either monosoric or
tolysecic Pu 219. Animals indected as
veanlings or adults with either torm showed
no f{apairment of ability to clear ¥ 111 rose
hengat from the blocd nr to incorporate Au
198 into the liver. (Auth)

<78>

Keshurnikova, W.A., V.P. Aristov, V.K. Leaberq,
G+S. Mushkacheva, N,G. Poplyko, and I.A.
Tsevelava, Hinistry of Public Health, Institute
of Blophysics, Zhivopisnaya 46, %omcow, USSR,
1572, June

nechanism of Davelopment of Plutonius~Induced
Pulmenacy Scletosis. CUNP-710919; Part of
Thosgson, R.C. and Bair, W.J. (%ds.),
proceedings of the 11th Hanford Symposius on the
plolagical Ixplications of the Transuranius
Blements held in Richland, Washington, Septembder
27-29, 1971, Published in Realth Physics,
22(6), 7153-758

the mechanisa of development of
plutoniua~induced pulmonrary sclarosis
following the inhalation of soluble plutonina
ccapounds vas studied by light and electron
sicroscopy and with biocheaicdl mechods.
tlutonium-induced pulmonsry sclerosis is a
ccnsequence ¢«f radiation injury. The effacts
seen are due to excessive raparative
tunctioning of connective tissue when
disturbance of physlolegical regeneration
takes glace, and duve to intensified
destraction af pareichysa as a result of
radiation i{n{ury. #%ndothelial elaments of
capillaries show tla greztest susceptibilicy
to radiation damdge. interalveolar sclerosis
daevalops as a consequen:e Of intensified
proliforation of fibroblasts, Collagen
fibers are forzed in the basal layer of the

* alveolar-capillatr? harrier and in positions
greviously occupied by capillaries.
Infection and the consequent aggravation of
pneunonic processcs §s a sigqnificant factor
in development of scicrosis. (Auth)



<79>

Sanders, C.l., and T.A. Jackson, Pattelle
Nemorial Institute, Pacific Northwest
Laboratories, Richland, WA. 1972, June

Induction of Mesothelionas and Sarcomas from
"ot Spots® of Plutonium 239 Pu02 Activity,
CONP-710919; Part of Thompson, R.C. and Bair,
W.J. (Bdg.), Proceedings of the 11th Hanford
Symposium on the Biological Isplications ot the
Transuranius Plesents held in Richlana,
Hashington, Septeaber 27-29, 1971. Publlahed in
flealth Physics, 22(6), 755-759

Albino rats were given an intraperitoneal
inqection of approximately 2.8 ucy,
supmicron-sized Pu 239 Pu02 gparticles., rYrom
30 to 3S% of the initially ir4ected dose vas
found in the onentus within fitrous adheslons
by 6 months after plutonius injection. About
27% of the animals developed mesothelionmas
and 0% sarcomas of various types. All but 3
of these tumors originated from the omental
area with a median induction period of sbout
t* yr. The tunors spread by implantation on
serosal surfaces, by infileration and by
motastasis. In additfon to ceental tumors,
two osteogenic aarcomas and cne reticulus
call sarcoma vere found in Puo2 animals, The
pathogenesis of pun2-induced mesothelicma was
sinilar to previously described cesothelioma
formation following intracavitary
administraticn of asbestos fiders, The
disveibution of fun2 in fibrous adhesions was
similar to thr: seen in tracheobronchial
1lyaph nodes of beagle dogs folloving
inhalation of Pu 239 Pu02, 1ikely sites for
tumor forsation from inhaled Puo2 wmay include
mesenchyaal tissue from lungs and thoracie
lysph nodes and mesothelial lining of the
pleura, particularly when the Pu02 is
vedistributed into ®hot spots® of alpha
activity. (Muth)

<80>
Jee, W.S.S., R.DB. Dell, and L.G, #iller,
University of tUtah, College of Medicine,
Division of Radiobiology, Department of Anatoay,
Salt lake Clty, 9T; daho Nuclear Corgoration,
Reactor Develcpaent Branch, Idahc Palls, ID.
1972, June

High Raesolution Weutron-Tnduced Autoradiography
of EBone Containing Plutonius 239. CONP=710919;
Part of Thompson, R.C. and Bair, W.J. (BEds.},
Proceedings of the 11th Ranfcrd Symporium on the
Biological Implications of tha Transuranius
Elements held in Richland, Washington, Septemsber
27-29, 1971, ©Pgblished in Health Physlcs,
22(6), 761-763

The detailed neutron-induced autoradiographic
process for bone containing Fu 239 produces
autoradiographs with both fissfon fragment
tracks and a corresponding bcne image.
seven-aicrons-thick undecalcified tone
sections weare affizxed on 300-um-thick Lexan
{polycarbonate} film coasted with 0,5% calf
skin gelatin and exposed to nautrons in the
theraal colusn of the Material Testing
Reactor (MTR) at the National Reactor Teating
Station in Tdaho. Theé specisens weére
immersed in 76% XoH at SO C for 1=t 1,2 hr tc
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etch pinholes at the location of each fission
track and to pit the film st the location of
the bons., When the films vere etched
inmaediately after irradiation, no bone image
was produced, bhut when the bone mactionm were
alloved to remain on the film for several
waeks aftor irradiation, the irradiated bone
caused a pitting of the film surface. Botas
fron P )2 soomed to be the main charged
garticles available to produce the pitting,
This detailed neutron-induced
autoradiographic proceas has advantages over
the nuclear emulsion autoradiography of bones
hecause it eliminates long exposure tises and
fading of latent isage. It is a rapid,
effoctive procedure. (Auth)

<81>
Ssith, V.H,, Battelle Wemorial Institute,
pacific Yorthvest Laboratories, Richland, WA.
1972, June

Therapeutic Removal 0f Internally Deposited
Tiansuranium Elementa. COHFP-~710919¢ Part of
Thospson, R.C. and Bair, W.J, (tds.),
P:occedtngg of the tith Ranford Sywposium on the
Biological Implications of the Transuranium
rlewents hald in Richland, Vashington, Septeaber
27-29, 1971. Published in Health Physics,
22(6), 765-718

Treatment for the accidental incorporation of
the transuranic elements i3 mainly dependont
on chelation therapy, Most of the
therapeutic experience has evnlved,
4ustifiably, for the remaval of plutoniue.
The plutonium thorapoutic regimens mar secve
as a rough guide t¢ the treatment of other
transiuranides, atthough, guantitatively,
disgimilarities based on chemical ang
incorporated mass differences are to be
expected. With the added complication of the
biological disposition of the daughter
products and the high specific activities of
scue of the isotopes, any signiticant
incorporation should be treated, and trested
gromptly. While progress in the treatment of
plutoniva has been slowv, a better
understanding of removal fros specific
tissues, such as liver, bone and lung, for
scluble and insoluble plutonium materials, (s
being achieved, The brightest spot is the
ability to remove about half the inhaled
particulates, pluto~ium or other
transaranics, from the lung by lung washing,
Ccupled with the Judicious use of chelation
therapy this should significantly reduce the
hazard fros inhaled transuranics. These and
ather aspects of the treatment for poisoning
ty the transutanic elements vwill be
discussed. (Auth)

Tables ate givan for: a.) Characteristics of
hazacd cancern for some isotopes of the
transycanium elements, b.) oxidation states of
actiniles, c.) effact of DTPA on the ratention
of intrivenously {nfected naeptuniam and
plutaniom citrates in rats, 4.) effact of in
DIPA on rvetention of ¥g 253 21 daya after
intramuscular injection into both hind legs of
rate, e.) effect of DTPA on retention of Ct 252
and Am 241 i{n mice, f.) effect of Ca DTPA on
removal of inhaled Pu citrate in cats, and g.)
removal of inhaled Pu 239 Pu02 hy pulmonary
uwashing vith fsotonic saline in baboons and
dcgs. Charts are given for: a.) therapy for
americiam and curiuw depositions fu man, and b.)
exzerilentnl removal of asericius and curism in
aninals.
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Seidael, A., and ¥V, Volf, Kernforachungazentzus
Karlsruhe, Institut fyr Strahlenbiologie,
Karlscuhe, German Pederal Republic. 1972, June

Pegoval of Internally Depomited Transuranius
Blements by Zinc DTPA, CONP~-T710999; Part of
Thompnon, f.C., and Baict, W.J. (Eds.),
Proceedings of the 11th Hanford Sysposium cn the
Biological Implications of the Transuraniam
Plemants held in Richland, #ashington, Septemter
27-29, 1971, Published in tiealth Physics,
22(6), 779~783

The comparative effectliveness of Ca DTPA and
Zn DTPA in temoving internally depcsited Pu
239, am 249, and (e 242 was tested in the
rat, The radionuclides vera adsinistered in a
citrate solution and truatment with three
chelate infections (1 ssol/kq/d) vas begun €
days later. %o essential differences wvete
obsarved between the two chelates testad.
The data indicate that the ramoval of the
§sotopes from the 1ivar cannct be a suitable
criterian for the affactiveness of treataent
in other soft tissmue organa. The liver
{sotope content vas reduced toc 10% of the
controls, whereas the content of other
organs, including bone, was never reduced to
less than 40Y of the control. In 1iver and
lung, the responsa to treatment wvas differmsnt
for Am 241 and Cm 242 as compatred to Pu 239,
There was no such difference as far us othor
orqans ara concernad, (Auth)

Tabular data are glven on the Lnfluence of Ca
OTPA and Zn DTPA on the resaval of Pu 219, As
281, and Ca 242 fros the rat.

<83>
Baxter, D.¥., and n.P, Sullivan, Battelle
Nemorial Znstitute, Pacific Worthwest
Laboratories, Richland, WA, 1972, June

GCastrointestinal Absorpticn and Retention of
Plutunius Chelates. CONP-710919; Pact of
Thoapson, R.C. and Bair, W.Jd. (1ds.),
Proceadings of the t1ith Hanford Sysposium cn the
Biological Implications of the Transugantum
®lements held in rRichland, washington, September
27-29, 1971, °Pabtlished in Health Phyaics,
22(6) , 785-785

The intestinal absorption of plutonius
nitrate is increased approxisately 700-fold
whan chelated with DTPA., Within 2 days,
virtually all of the abtsorbed plutcnius=DTPA
cosplex is excreted in the urine. Thus,
plutonium retention in the liver and skeleton
is quite lou, bat more than twice as high as
whan DTPA {8 not present., Citrate is less
eftective than DTPA in increasing absorption,
but sore effective in inctreaging retention.
Since both adbsorption and retention are
increased by chelation, consideration must be
clven to thia added risk vhen therapeutic
procedures raesult in the chelation of
plutonius entering the gastrcinteatinal
tract. (Auth)

({13

Jech, J.J., B.Y. Andersen, and K.R, Heid,
Battelle Masmorial Institute, Pacific Northwent
taboratorlien, Richland, wA. 1972, June

Intetpretation of Human Urinary ®xcretion of
Plutonius for Cases Treated with DTPA.
CCNF=710919; Part of Thompson, R.C. and Rair,
¥.J. (PAn.), Procecdings of the 11th Hanford
Syagcsius on the Biological Isplicaticns of 1)
Transuranius Elements held in Pichland,
Washington, Septesber 27-29, 197V. ©pablished in
Health Physics, 22(6), 787-792

Orinary excretion data are reviowed for
selectad human cases which were troated with
CTPA following plutonium intake via
inhalation and injection. Data obtained out
to saeveral years postintake are compared to
the daca for non-treated cases, Those data
peint out the difficulties involved in
deteraining the aeffectivenesns of the DTPA and
in evaluating the syntesic depoaition.
neilizing urine results obtained hotwveen
treataont dates to doterasine tha DTPA effact
may be aisleading, underestisate the
etffectiveness and ctesult in a presatute
cessation orf treacsent. The extended data
indicate that the urine excretion rates
evAntually statilize to the rates predicted
by the Langham or Healy models. Hovever, the
rates appear to reosain elevated above that
aexpected for poriods up to a hundred days
pesteraatmant. Evaluations basad ou data §n
the period prior to stabilization of the
escrotion rate may lead to overestimates of
the syatesic deposition. {Auth)



<8%>»

Hays, C.¥%., and T.P. Dougherty, University of
Utah, College of fMedicine, Radichiolegy
Divialon, Salt 1ake city, 07. 1972, June

Progress i{n the Beagle Studies at the University
of Utah. CONP-710919; Part of Thompson, R.C,
and Baicv, W.3. (2ds.3, Procesdings of the 11th
Hanford Syaposius on the Biological Isplications
of the Transoranius Elesents held in Richlang,
dashington, September 27-29, 1971, Published in
Wealth Physica, 22{€), 7931.801

Younq adult heagles are given single
intravonous indaections of monoweric CE 2%2,
Ce 209, A» 201, Po 239, Th 228, Ra 228, or Sr
90 in clitrate solution to achieve
taproducible deposition patterns in tissue.
Infected transuraniums atoss tacose attached
to transfercin and other substances in tleod
plassa. The skeleton and liver are the
E:i--:y niten 0f deposition, although high

ocal concentrations of cnli(otniul.
berkeliun and asecicium also cccur in the
thyrofid and kidney, and radium glsc
concantrataes {n the eye, The initial
skeletal deposition of sonomeric transuranius
elenents i3 on bone surfaces. The sean local
dose~rate o the sofi-tissue layer 0-10 u
fron tha mineralized bone surfaces of the
beagle {s atout 20 times higher when Py 239
in on bone svrfaces than for an equal amount
of Pu 239 randosly distrituted thrcughout the
bone mineral, Thus, the rate of bhcne-surface
rerodeling has a very important influenre on
tho skeletal toxicity of the transuraniuve
alasentn. The {nitial liver depcsition of
sononeric transuranius clesents is rather
unifora and malinly 4in the hegatic cells.
Subsequently, msuch of the rndicuctlvitx
shifts into the liver reticulcendothelisl
cells that 1line the ainusoide, At long times
ageer {nfjectian, the dAiscribution is very
non=uniform, being highest in the portal
region and lowest &n the regencrative
nodules, All, or wirtually all, of the
life~ghortening fros medium and lov doses has
been dac to radiation-induced cancer. Bone
narcemas have been the sost frequeant fots of
salignancy, but head sinus cacrcinomas, 1liver
tusors, and eye melancaas have alsc been
induced., On ¢the basis of average skeletal
dosa, 1 ¥vad from Pu 239 i{s the e¢quieslent of
5~10 rads from Ra 226 in the induction ct
bone sarcomas, This is tecause in the
nkeleton a considarable gractien atf the Py
239 disintegrations occur on hone surfaces
near cells, vheteas moat of the skeletal
disinteqrations fros Ra 226 take place within
bone mineral, Plutonius vill continue to te
¢hea chief interest, not only at lcw doses,
tut perhaps at different ages and in
different chesical fotas. Other
radionuclides of practical ard fundamental
importance will continue to te studied. This
is the firse axperiaeont in which tumor
-induction by fission fragsents (Cf 252) is
being deterained. (Auth)
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<85>

<86>

Park, J.P., ¥,J. Bair, and R.H. Busch, Battelle
Hemcrial Institute, Pacific Northwest
Laboxatories, Richland, WA. 1972, June

Progress in Deagle Dog Studies with Transuranium
Eleuents a% Battelle-Northvest., CONF-710919;
Part of Thompson, R.C. and Balr, ¥W.J. (Eds.),
Froceedings of the 11th flanford Sysposium on the
Biolegical Implications of the Transuranius
Plements hald in Richland, Uashington, Septeaber
27-29, 1971, published in Realth Fhysics,
22(€), 803-810

Studies vare initiated 10-12 yr ago to
detaraine the hiological effects of inhaled
plutonius., Sixty-five beagle dogs inhaled Pu
239 Pu02 and vere held for life-span
cbservations. Sixty dogs died or were
euthanized when death wvas imminent due to
rlutoniun-induced gulmonary fibrosis and/or
necplasia 2-135 months postexposura.
Teenty-four of the dogs had priwmary pulmonary
neoplasia, including 20 of the 21 dogs that
sudrvived at least 4.% ~v postexposure. MNost
1ang tumors vere broni: jolo-alveclar
cacrcinomas of peripheral origin with
metastases to several other tissues. Two
squamous cell carcinomas, three epidermoid
carcinomas and three thoracic sarcosas vere
also observed. The estisated inftianl
alveolar deposition in the dogs with
rlutonfus~induced tumors ranged from 0.2 to
3.3 uCi. jppproximataely 10X of the .
alvaolar~depositad plutonium was retained in
the lungs after 8-10 yr postexposura, with an
accuaulated average radiation dose to the
lungs of 2000 to 12,000 rads in the
tumor-bearing dogs. Porty to fifty percent
of the plutonium was translocated to the
ttacheobronchial and mediastinal lymph nodes,
10-15% to the 1{ver, 5% to the sSkeleton and
%% to the abdnminal lymph nodes. The highest
plutoninme concentrations occurred in the
tracheobronchial, wediastinal and abdominal
1yaph nodes, folloved in descending order by
1vngs, liver and skelaton. Respiratory
{nsutficiency and lysphopenia vere the
primary clinical signs assocfated with the
fibrotic, metsrplastic and neoplastic changes
in the lungs, and with the fibrosis of the
1yaph nodes. The patholcgy in these tissues
may have {nfluenced the clearance and
translocation rates of the plutoniums.
Alveolar deposition of more than about 1
nCi/g of lung, about 30 times the quantity,
at equilibriua, resulting in an average lung
dose of 0.3 rem/veek, alght be expected to
cause presature death daue to pulmonary
pathology. ©Experisents were initiated in
1970 to study dose-effect telationships at
lcw dose levels in 200 dogs depositing
5.,002-3.0 uCi of Pu 239 Pu02 or Pu 238 Puo2,
The lovest level corresponds to an average
lung dosd of 0.3 rem/week. This study should
fucther identify the critical tissues for
inhaled plutonius at low dose levels. (Auth)
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Watters, R.L., and J.L, Lebel, Colorado State
University, Department of HRadiology and
Radiation Biology, Fort collins, CO. 1972, June

Progress in the Deagle Studies at Colcrado State
University. CONP~-710919; Part of Thcapson, R.C.
and Bair, W.J, (Eds.), Proceedings of the 11th
flanford Symposium on the Biological Implications
of the Transuranius Blemente held in Richland,
Washington, September 27-29, 1971. Published in
Health Physics, 22(6), 811=014

Air oxidized glutoniu-, Pu(RQ3)8 and high
fired Pu02 (850 degrees €} which had known
amoynts of Am 241 vere implated over the left
netacarpus in beagle dogs and the
concentrations of Pu 239 and Am 241 in
various tissues vere measured as a function
of time. The effect of DTPA theragy upon
organ depositions was also studied. For air
oxidized plutonium, rapid sovement of Pu 239
and Am 241 to the proximal lymrh necde
{superficial cervical) has heen observed hy
in vivo counting. Approxisately 3% of the
implant material reached the lyaph node
within 2 wveeks and continued an exronential
build-up to 17% at 1 {r. Results cf
plutonium assays in blood indicate a 18-£0ld
increasse i{n movement to tho circulation frem
the Pu(NO3jU implints as comgpared with the
air oxidized plutonina. Thig is supported by
comparison of the depositions in tne liver
and the proximal end of the femur where the
Pu (NO3) & experiment produyced twenty-four
times higher levels of plutonium than did the
air oxfdized plutonfum experiment. The

ef fect of DTPA therapy vas greater for the
nitrate than for the air oxidized plutoniue
implants, (Authy

<88>
scClellan, R,.0., Lovelace Poundation for medical

Education and Regsearch, ARlhuguerque, WM, 1972,
June

Progress in sStudies with Transuranic Plements at
the Lovelace Poundation., CONP-710919; Part of
Thoapson, R.C. and Bair, W.J. (Ede.),
Procaadings of the 1ith Hanford Syaposium on the
Biological Tmplications of the 1Transuraniuam
Blements held in Richland, ®ashington, September
27-29, 1971, Published in Health Physics,
22(6), 815-822

Ragearch directed toward deweleping an
improved understanding of the bliomedical
congequences of inhaling transuranic elements
was initiated at the Lovelace Poundation in
1968, recognizing the need fcr additional
information on these radionuclides as well as
the opportunity to obtain data for comsparison
vith those previously collected and being
collected on fission product radionuclides.
The research is being performed to develop
information that will assist in predicting
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potential effects in man from inhaled
transuranic elements, and to provide the data
necessary fof establishing realistic
radiation protection guides. Racognizing the
need for quantitative data on the influence
of particle size on the toxicity of inhaled
alpha enitters, a wafor, and successful,
effort has been directed toward the
groduction of monodisperse aaeroscls of
raspirable particles. Studies on the
metabolism and taxicity of Pu 239, am 241, Ca
244 and CEf 252 have been perforaei or are
under vay in mice, Chinese hamsters, Syrian
hansters, rats and beaqle dogs. The
effectiveness of bronchopnlmonary lavage for
resoving inhaled radlouctivitg, incluaing Pu
239 18 also befng studied. This study, in
carct, provided the basis for the use of
bronchopulmonary lavage to recently treat an
lndl;ldua! vho accidentally inhaled Pu 239,
{Authy

<89

Stover, B.J., Unlversity of worth Carolina,
Cepartaent of Pharmacology, Chapel #ill, NC:
University of Utah, College of Medicine,
oivision of Radiohiolaqy, Depactment of Anatoay,
Salt lake City, UT. 1972, June

Life shortening Consequent to Internal
Trradiation from flutonfum 239, CONE=T10919;
part of Thompgon, R.C. and Pair, W.J. (Bds.),
proceedings of the 11th Hanford Symposium on the
Biological Implications of the Transuranjus
glements held in Richland, Washington, Septeaber
27-29, 1971. Published in Health Physics,
22(6), 923-827

Survival data for heagles at 6 dose levels of
Eu 239, which range froa 0.016 to 2.9 uCi Pu
239/kg indected, are compared with those for
teaglaes that received no Pu 239, The
criterion for life shortening is that defined
mathematically by the steady state theory of
autation rates, A brief summary of this
theory is presented. The life-shortening
decreased with decreasing dose level through
the £irst 5 levels but none was obgerved at
the lowast level. The death rate curves for
the lowest d0se level and the controls were
essentially coinciden%. Osteosarcomas do
cccur at this dose level, so it may be a
natter of "trading of causes of death™ rather
than decreasing the length of the animal's
life, A brief commentary on the chemistry of
plutonium and the transplutonic elements is
included. The retention and distribution of
plutoniue in these beagles is reviewed.
Pinally, suggestions are made about
experiauntal factors that should be varied in
order to evaluate the toxic effects of
tlvtonium. {Auth)
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pistiine, R.W., R,1, Watters, and J.L. Lebel,
Colerado State University, Department of
Radiology and Radiation Biolagy, Fort Collins,
C0. 1972, June

A Study of Translocation Dynasics of Flutonius
and Americium from Simulated Puncture Wounds in
Beagle Dogs. CORP-710919; Tart of Thompson,
R.C. and Balr, W.J. (Bds.}, Proceedings of the
11th Hanford Sysposium on the Biclogical
Inplications of the Transuranium Elements hold
in Richland, Washington, Septembter 27-29, 1971,
Published in Health Physics, 22 (6), 029-631

The translocation dynamics of plutcnium and
americium from simulated wounds contaminated
uith Pu(NO3j0 and high fired Pu02 (calcined
at 850 degrees C) in the pav ¢f dogs werxe
analyzed by in vivo counting eguipmsent.
Measurements were made over the implant site
and the major saperficial cervical lymph node
vith a HaI({TI) detector systes. The
difference in accamulaticn dynasics between
the tvo chenical foras and affects of DTPA
treatnent are shovwn. In all cases,
measurable levels of plutanium movement to
this lysph node vas seen within sinutes.
(Aathy

<91>
Craig, D.K., J.N. Thomas, 3.R., Ouvuior, and J.F.
Park, Battelle Memorial Institute, Pacific

Worthwest Laboratories, Richland, #WA. 1972, June

Alveolar Deposition of Plutoniusm 239 Fu02
Aerosols in Beagle Dogs as a Punction of
Respiration and Aerosol Parameters.

CONP-710919; Part of Thospscn, R.C. and pair,
WeJd. (Bds.), Proceedings of the 11th Hanford
Symposium on the Biological Implicatlens of the
Transuranium Blemente held in Richland,
washington, September 27-29, 1971, Published in
Health Physics, 22(6), 845-855

Beagle dogs are currently being exposed to Pu
239 Pu02 aerosols as part of a lovw-level
affacts study vhich will include both Pu 23¢
and Pu 239. Desired alveclar bturdens range
from 2 nCi to 3 uCi, divided into € groups.
Respiration parameters measured during
exposure include total inspired volume (VOL),
respiratory frequency (RR} and tidal volume
(TV) . Rerosol paraneters measured are
concentration (CONC) and the aerodynamic
equivalent size distribution, characterized
by the activity median aerodynamic diameter
(AMAD} and geometric standard deviation
(GSD). These latter two measures sere
cosbined into one parameter, percentage
activity less than 0.5 um aerodynasic
equivalent dfameter (LS 0.5), to describe the
aerosol size distribution. Alveolar
deposition (NCI) was deteralned frca thorax
counts 14 days postexposure. Percentage
alveolar deposition, defined as DEP equals
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(100 times NCI)/(VOL times COHC), varied from
0 to 54 for 36 exposed doga. A correlation
wmatrix involving aerosol, respiration and
physiologic (W#T) parameters vas computed to
determine those factors which most
significantly influenced DEP. Subseguent
stepwise regression analysis yielded the
equation DEP egquals 3.9 LS 0.5 plus 0,015
TV, which accounted for 74% of the
variability in DEP. Unlike tidal volume,
respiration rate vas not sigaificantly
correlated with DEP. ANAD ves found to be
highly correlated with LOG10 CONC (R equals
0.895) while GSD vas significantly correlated
with AMAD (R equals -0.597). This suggested
that the pre-exposure value of CONC could be
used indirectly to coupute LS 0.5. Since an
estimate of TV could also he obtained during
the exposure, DEP values coyld be estimated
from the suggested regression equation, and
the volume (VOLj) that a dog ghould inhale to
oktain the required alvenlar burden (HCI)
could be calculated. The resgylts obtained
ueing this procedure are discussed. (Auth)

<92>

Parker, H.G., S«R. Siright, A.de G. Low-Beer, and
D.J. Yaeger, University of California, Donner
labcratory and Lawrence Berkeley Laboratory,
Berkeley, CA. 1972, June

Tha Wetabolism of Binsteinius 253 in Mice.
CCONP~710919; Part of Thompson, R.C. and Bair,
#.J3. (Ed8.), Proceedings of the 11th Hanford
Syngosium on the Biological Iaplications of the
Transuranium Elements held in Richlang,
Washington, September 27-29, 1971. Published in
Bealth physics, 22(6), 647-651

Bs 253, a pure alpha emitter with a half-life
of 20.% days, is now available in micrograa
asounts. The potential for humin exposure to
it and the lack of published obuervations on
its behavior in animals led us to study its
uhole-hod{ retention, excretion and organ
distribution in mice. Cltrated Es 253 was
injected intramuscularly; half the mice also
received DTPA treatmwent beginning 2 hr after
the injection. Daily wvhole-body counts were
ottained by L x ray counting, and the organ
and tissue activities vere measured by x ray
and alpha counting at 8 and 16 days.
Cenparison vas made with our earlier Am and
Cf study in sicea. Einsteinium behaved
according to predictions based on its place
apong the actinides. DTPA therapy vas about
as effective for Es as for the other
actinideg., The validity of the L x ray
sethod for vhole body, organ, tissue and
excreta counts, using empirically determined
cerrection factors, 7as established for the
mouse. The method offers simplifications for
futare studies of this sort. (Auth)

The technique for Es whole-body counting could
be agplicable to counting other nuclides, such
as Pu 239 and Cm 248 ip which only the
low-energy x rays provide detectable photons.
The most conclusive check of the nethod vas madm
in a similar experiment using Am 243 instead of

Es. .
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Nenot, J.C., R. nasse, M. morin, and J. Lafusa,
commissariat a 1l'¢nergin Atcmiquy, Department de
1a Protection Sanitaire, Pontenay-aux-Roses,
France. 1972, June

An Experimental comparative Study of the
fehavior of Neptanium 237, Plutcniun 238,
Plutonium 239, americium 281 and Curium 282 in
gone. CONF-710919; furt of Thosgson, R.C, and
pair, W.J. (Eds.), Proceedings cf the 11th

Hanford Symposium on the Blological Implications

of the Transuraniug Blements held {n Richland,

vashington, Septemben 27-29, 1971, published in

Health Physics, 22(6), 657-665

Actinides, whether adainistered hy
intramuscelar injection or by aergsol, had
aifferent rates of uptake from the
contaminated aite and resulted in different
none deposita, Neptuniuw, eszpecially when

injected as an acld solution with valence S,
had a metatolic fate similar %o elements vith

valence 2, yet its urinary excretion was
higher than that of the alkaline earths.
Becanse of thelr valences both curium and

americium (valence 3) and plutonius (valence

4) could be compared to lanthanides,

Pollowing {ntramuscular fniection, Pa 238 and
Pu 239 could be distinguished from americius
and curium by a groater *ptake in bono. The

part played by masas, noticeakle after
intrasuscular infections, was still more
noticeable after pulmonary administration.
Bone deposits vere higher vith py 238 than
with Pu 239, A study of the various

plutonium compounds or complexes showed that
bone burdens decreased as their stability In
vivo increased. The smallest tone burden wvas

obtained with the Pu~DTPA complex, the
highest one with the pu-transferrin complex.
Bone-seeking actinides could also te
distinguished by their histolcqgical
distrivution. Uptake areas vere periosteum,
perivascnlar spaces, endostevs, the inner
epiphyseal glate, metaphysis and marrow. %o
element seemed to daposit noticeably on the
sineral matrix: yet some migrating elesente
could be found in deep bone, closely
connected with the osteocytes and thelr
canaliculi. A rough assessment aof actinide
bone deposits could be obtalned gquickly by
detersining the total amount cf urinary

excretion of the element pricr to any medical

treatment. Estimating the bone burden to be

tvice the cumulative ucinacy excretion before
initiating treatment with DTPA would usually
overestisate bone deposition, which would not

impair the therapeutic decision. DIPA was
effective {n treating bone deposits of
elements of valence 3 and 43 they were
decreased hy one third within 3 months. 1t
has not been detecmined whether this action
will last beyond the fourth sonth. (Aath)

<94y
Lloyd, B.D., C.%, Nays, G.N. Tavlor, and J.L.
williams, University of gtah, College of
nedicine, Radiobjology Division, Depattment of
Anatomy, Salt Lake City, gT. 11972, June

Californium Bxcratinn and Retention by Beagles
Injectuad with Californium 249 or Californium
252, CONWNP-710919; Part of Thomgson, R.C. and
Pair, W.J. (Eds.), Proceedirgs cf the 11th

fHianford Symposius ob the Biological Implications

of the Transuranius Blements held in Richland,

washington, Septeaber 27-29, 1971, published in

Realth Physics, 22(€), 567-673

The setaboligs of californius was studiad in

11 beaglas 0-160 days after intravenous
infaction of Cf 249 or Cf 252 ag Cf(e3)
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citrate. Total excreta collactions vere made
for the first 21 days after iniection, and

the samplena vare apalyzed Car thefir
californium content by gamma-ray counting of
the 333 and 388 keV gawma-tays of Cf 249 or
the figsion gamma-rays of Ct 252. 1I¢ wvas
found that the excretion of califormium
during this periad was lninl{ in the urine,
Atont 3/5 of the total activity excreted
during the first 3 weekn appeared {n the
£irst day's collection. A combination of
total-body and partial-body counting vas uged
tc daeteraine serlnlll the total-hody
retoention and partitioning of retained Cf
tetveen liver and non-liver tissue., These
sdasyrenants indicated that 1 week following
iniection, about 20% of the injected Cf wvaa
deposited in the liver and that about &0%
tenmained in non-liver tissue (mainly
skeleton). The relative bhone-to-hone
distribution of Cf 239 i{n the skaletons of 2
dogs gsacrificed 7 and 21 days after indection
vas sisilar to that of cf 249 and Pu 219
{njocted as citrates. (Auth)

Tabylar data for excretion of Pu, As, and Cf ip
beagles during the first 3 veeks after
intravenous injection, dbiological retention of
injected Cf i{n boaglen, and gross distribution
of C£f 249 in bezgle skeleton comparaed vith Am
24t and Pu 239 are giwen.

<95>

Atherton, D.R., and R.D. Llayd, Univeceity ot
Utah, College of Medicine, Radiodlolagy
Division, Department of Anatomy, Salt Lake City,
BT. 1972, June

The Diseridbution and Retention of Californium
2409 {n Beagle Soft Tissue. CONP-7T0919; Part of
Thomgpaon, kK.C. and Bair, W.J. (Bds.}),
Proceedings of the 1ith Hanford Symposium on the
Biological Implications of the Transuranium
Elesents held in Richland, washington, September
27-29, 1971. published in Health Physics,
22(6), 675-677

Beagles infected intravenously with Cf 249 in
citrate btuffor of ¢H 3.5 were sacrificed 7
days and ) weeks atter infjection. As with
asericium, the concentration of californius
in the liver was highest of all soft tissue
but the total vas about 18-20%, whereas the
beagle liver retains about 50% of injected
avericium at conparable times.

concentrations in other soft tissue ranged
from 70% of that in the liver downvazd. The
thycoid, kidnay, spleen, lymphatic tissue and
dura sater shoved significant concentrations.
The presence of californium was ubiguitious
but in very lov concentrations throughout all
other soft parts; the brain, lungs, heart,
qastrointestinal “ract, puncreas, gonads,
thyaus, pituitary and adrenals being measured
specifically, as vere latge samples of fag,
suscle and pelt. From these initial stuldies
it {5 geen that of the soft tissues, liver,
thyroid and kidneys will be at greatest risk
tclloving adsinistration of Cf 249, (Auth)

Tabular data for retention of Cf 2u9 and Am 261
in tissues as parcentage of indected 3doso and
concentration of retained Cf 209 and Am 289,
(%/g9ran) x 10(Be3} are given. See also Report
CCO-119-286, (p. 299-306).



<96>
Stevens, W., and P.¥. Bruenger, Univecsity of
gtah, College of medicine, Radicbiology
Division, Department of Anatomy, Salt Lake City,
0T 1972, June; 1972, macch 31

Interaction of californium 249 and Californiums
252 vith Constituents of Dog and Rumwan Blood,
CONP-710910; Part of Thompson, R.C. and Bair,
W.J. (B4s.), Procecdings of tho 11th Hanford
Symposium on the Biological Isplicaticns of the
Transuranium Blements held in Richland,
vashingotn, September 27-29, 1971, Putlished in
Health Physica, 22(€), 679-683; CO0=119-246;
fart of Dougherty, T.P., Research in
Radiobiology, Asnual Report of Hork in Progress
in the Internal Irradiation Progras, (p.
319-330), 380 p.

Beagles were injected vith C£ 289 or Cf 252
in citrate boffcer. The concentration of
nuclide in plassa and vhole tlcod was
neasured from 5 sin to 88 hr postinjection.
Ssall amounts of californius vere found
associated with the cellular elesents. The
concentration of californius in plassa
decreased rapidly during the first fow hours
aftor infection, At 24 hr postinjection less
than 1% of the injected dcse was circulating.
Calfornium 289 and 252 Aisappeared from the
cicculartion at the same rate. Separation of
plassa constituents by gel filtration
desonstrated that californiuvm in plasaa wvas
associatad with cospounda with a mclecular
veight of approxisately 70,0C0. Additiomald
information obtained by ion exchange
chromatcyraphy indicated that this protein
vag tranasferrin, Data obtained in vivo from
canines vere extended by in vitro experiments
vith human blood. Gel chrosategrachy of
human plassa protein incubated in vitro with
californium indicated that a Cf-protein
complex was forned and appeared to be nearly
identical to that sean in dogs,
Re-chrosatography of these fractions on
DEA®=-Sephadex shoved that transfercin and
californium did not coincide exactly. Thus
californiua-transterrin is either held more
tenaciously by the fon exchange resin than
iron-transferrin or apo-transferrin, or the
shift vas caused by the presence of another
as yet unidentified minor prctein component.
The stability of the prctein cosplex(s)
formen iz less than that of the
plutonium-transferrin cosplex and this
decreased stability is responsible for the
high rate of its disappearance fros the
bloodstreas. (ARuth)

Table 1 gives the percent of injected dose of Ct
2u9, Cf 252, As 201, Pu 239, and Th 228
circulating in tlood at S min tc 48 hr
post-in4ection, Pigures are given on the
disappearance of C£ 249 and Cf 252 frca the
biocd af heaqgles, elution profiles of plasea
proteinus and Cf 249 from Sephadex G-100-G-200
and DEA® Sephadex ion exchange columns.
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Bruaenger, P.Y., D.%. Atherton, and ¥. Stevens,
University of utah, College of Medicine,
Radicbiology Division, Departasent of Anatomy,
Salt Lake City, UT. 1972, June; 1972, March 31

Intracellular Distribution of californium 269 in
Canine Liver. CONP~710919; Part of Thompson,
R.C. and Bair, ¥.J. (Ids.), Proceedings of the
11th Aanford Symposium on the Biological
Isplications of the Transuranium Elements held
in Richland, Washington, September 27-29, 1971,
Published in Health Physics, 22(6), 685-689;
CCO~119-2463 Part of Dougherty, T.P., Research
in Badiobiology, Annual Rcpert of Work in
Progress in the Internal Irradiation Progras,
(g. 307-318), 380 p.

Three beagles were injected intravenously
with Cf 2049 in citrate buffer. One of these
dogs vas sacrificed at 7 days, another at 21
days; liver blopsies were performed on the
third dog starting at one day after
indaction. Liver specimens from nll dogs
vera homogenized in sucrose-Ca{+2) and
subjected to differential centrifugation.
Mest of the Cf 249 was initially bound by
soluble proteins, probably ferritin. At
later times, increasing quantities were
associated with intracellular organelles.
Homogonate fractions free of nuclel and
debrig (homognnate after 6000 g min) were
sgbiected to centrifugation for 220,000 g min
in a continuous linear sucrose gradient of
1%2-52%. All fractions vere collected and
analyzed for Cf 249, protein, acid
thosghatase (lysosomal marker), and
cytachrome c oxidase (mitochondrial marker).
At one day after injection more than S0% of
the nuclide was found in the three lightest
fractions and approximately 10% in the three
heaviest fractions. This pattern vas
reversed vith time and at 21 days 10% was
found in the lightest fractions and 43% in
the heaviest fructions. At this time amore
than 50% of the nuclide in the liver was
associated with the fraction collected at
60,000 g. min, designated as mitochondria,
This fraction shoved high cytochrome oxidase
activity and also acid phosphatase activity.
It is presently assumed that redistribution
cccurs from soluble proteins into
nitochondria and then into lysosomes.
Sisilar data have been obtained from kidney
and spleen homogenates, (Auth)

In the liver, the main association of
californius vas with ferritin, as has been
descrihed for Pu(+8) and Am(+3d).
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Taylor, G.N., W.S.S. Jee, C.%. Mays, R.9. Dell,
JeL. Williams, and L. Shabestari, University of
Otah, College of medicine, Radichiology
pivision, Department of Anatomy, Salt vake City,
uT. 1972, June

Microscopic Distribution of californium 249 and
Berkelium 249 in the Soft Tisiues of Beagles.
CONPF-710919; Part of Thompson, R.C. and Bair,
W.Jd. (Bds.), Proceedings of the 11th Hanford
Symposium on the Biological Iaplications of the
Transuranium Elements held in Richlana,
Rashington, September 27-29, 1971, Bublished in
fAealth Physics, 22(6), 691-693

The microscopic distribution pattern of Cf
289 and Bk 209 in the soft tissues of
beagles, one to three weeks following a
single intravenous indjection of a citrate
soluotion, was found to be very similar ta
that of Am 2u1. Relatively high
concentrations occurred in the hepatic cells
of the liver, the glomeruli cf the kidney,
the interfollicular reqion of the thyroid,
the cartilaginous tissues of the lung, and
the media of the saaller arterioles of uwost
organs. Very intense, hut sparsely scattered
"hot ¢pots" were also present n the renal
papillae and in the submucosa of the
bronchioles., Lesser sites of localization
vere the endocardium of the AV heart valves,
the glassy aembranes of the larger hairs of
the coat, the zona pellucida of the Graafian
follicles and the zona arcuata of the adrenal
cortex. %ith the exception of the liver,
vhere the radionuclide wag principally within
the hepatic cells, most of the deposition
sites were extracellulsar, within or
agsociated with connective tissue which gave
a positive periodic acild~Schiff reacticn.
{(Auth)

<99y

srooksS, Asl., J.A. Nevhinney, and R.O.
¥cClellan, Lovelace Poundation for Nedical
Bducation and Research, Albaguerque, WM. 1972,
June

The In Vivo Cytogenetic Effects of Californium
252 on Liver and Bone Marrow of the Chinese
fdamster. CONP-710919; Part of Thompson, R.C.
and Bair, W.J. (Bds.), Proceedings of the 11th
Hanford Symposium on the Biological Implications
of the Transuranium Blements held in wichland,
Washington, September 27-29, 1971. Published in
flealth Physies, 22(6), 701-706

Hamsters vere injected with graded activities
of Cf 252 citrate at pH 6.0 (4.5 x 10(2~2),
1.5 x 10{E=2), S x 10(B=3), 1.7 x 10(E-3) and
5.6 x 10(P-4) uCi/qg body weight), and
sacrificed at 6, 15 and 42 days
postiniection. The frequency of aterrations
in the bone marrow was very low at all times
and activity levels., When the anisals
injacted vith the three highest levels of Ci
252 wvere considered collectively, the
aberration frequency was fouxr times that of
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the control animals. many of the aberrations
veres balanced and had apparently sureived
cell division. These results suggest that
rapidly dividing tissues, such as bhone
marrov, do not reflect chromasome damage from
chronic irradiation to the same degree as
slowly dividing tissues, such as liver,
because cell division appears to select
against damaged cells., The frequency of
rings plus dicentrics in the liver, fitted by
a power functionm and a linear ragression,
increased according to the 1.0 pover of the
dose with a coefficient of aherration
production of 1.7 x 10 (E~-Y)
atecrations/cell/rad. Thare was a linear
increase in the total aberration frequency in
1iver cells with increasing dose through all
the tine intervals studied. This {increase
cculd be described by the equation Y equals
0.05 plus 3.3 x 10(E-3) O where Y equals
aterrationsscell and D is dose in rads. The
rcefficient of 3.3 x 10(E-3)
aterrations/cell/rad vwas approximately half
the 7.1 x 10(2-3) aberrations/cell/rad seen
fclloving exposure tc Am 241, a pure alpha
anitting radionuci{de. «hen only the dose
fron the alpha emissions of the Cf 252 was
censidered, the aberration coefficient (6.3 x
10{®=3) aberrations/cell/:ad} was not
significantly different %rom that for Am 241,
(Auth) '

<100>

Sikcv, ¥.R., and D.D. Mahtum, Battelle Memorial
Institute, rPacific Northwest Laboratories,
Richland, WA, 1972, Junc

Elutonium in the Developing Aninal.

CONF-710919; Part of Thompson, R.C. and Bair,
%.J. (Bds.), Proceedlings of the 11th Hanford
Syagesiua on the Blological Inplications of the
Transuranium EBlements held in Richland,
Washington, September 27-29, 1971. Published in
Health Physics, 22(6), "107-712

1t 13 evident that many of the parameters
used for calculation of permissible liaits of
exposure to radionuclides are different for
the inmature individual than for the adult.
f#e have asseabled the available data on such
setabolic parameters as absorption, partition
and retention, and find distinctive changes
in these parameters which cccur during
maturation. Mureover, the radiation
gseasitivity of individual organs, and of the
whole organism, changes during development.
We have exanmined the effect of these changes
cn the selection of the critical orzan in the
imsature animal. (Auth)



<101>

navsuoks, O., B, Xashisa, R, Joshima, and Y.
Noda, Vational Institute of Radiulogical
Sciences, Chiba, Japan. 1972, Juve

Whole~Body Autoradiographic Studies oo Plutenius
netabolinm as Affected by Its YhysicoChemical
State and Route of mdministraticn., CONP-710919;
part of Thompson, R.C. and Bair, 9.). (®ds.),
Froceedings of the 11th RHanford Sympaosius cn the
piolaqical Implications ot the Trunsuranius
Elements held in Richland, vachingtor, Septeasher
27-2%9, 11, Published in Health ppysics,
22(6), 713-722

A conpirative investigation cf autcrndicgrans
vas carrind cat on specisens obtaine:d €cgom
animals administered mongmeric or polyaeric
Plutonium. Rernlts vere cosmpared with those
obtained fros anisals administered
matabolically stable reference particvles of
known particle size. Yn addition to
whole-hody autoradiography and aczsuremsents
of vhole-body retention by counting of L x
rays, blnod clearance was exasined, as well
as the avdification of platonive Sistributing
and excretion by DTPA. folloving
intravenoss in4ection, the dlced clearance of
riutonius vas inflnenced by rarticle size. A
general rule was proposed relating the size
of particles and their hehavioy in RES
organs. The whole-body autoradiographic
technique reveals characteristic distribuytion
patterns at early stages folleowing
intraperitoneal or subcutanecus injection.
The behavior of plutonius socn after
administration is larqely influenced by its
particulate character cather than bty {ts
elemental (chaemjcal) natoete. The resalts
obtained follnwing irhalation of a plutcnius
nitrate aerosol showed no sbvisus
translocatlioen of plutoaium tec the liver,
despite the wacer solubllity cf the nitrate
form. The ipitial uniform distrikutipr of
inhaled plutonium changed to a nonunifnrs
distribution after 3 months. The
effectiveness of DTPA trestmert was studiel
in exreriments involving injeciion of
premixed Ca DTPA and plutcnium, or successive
injections of ca DTPA to glutgnius-burdened
sice. The effectiveness of treatasent was
influenced ty the physico-chenical statve of
the plutonium as vwell as by ticlogical
factors, It was domonstrated ty diffusion
chaaber techniques that the chelating action
of Ca DTPA on plutoniums collcids depends
largely on their denree of polymerization.
{Auth)

<102>

Moskalev, Yu.@., Ministry of Putlic Health,
Institate of Blophysics, Thirapisnaya uf,
Hoscow, USSR. 1972, June

plutoniua 239: prohleas of Its Biolngical
effect. CONP=710919; Part of Tacmpson, R.C. and
eair, ¥.3. (Eds,), Proceedings 3f the 11th
fganford Symposius on the Biclogical rsplications
of the Transuranium Elesents held in Richland,
washington, September 27-29, 1971. pPublished in
Health Physies, 22¢6), 723-729

This paper will revievw the results of recent
studies by Soviet scientists on preblems of
the hiological action of fu 239, one of the
rost dangerous radionuclides., The biological
action of various cospounds ¢f this
radionaclide is considered as a fuaction of

n

<H»

the dose, routes ard character of the intake
into the odr, Llaciuiing luhalation,
intravenoes and gubcetunevus administration.
naln attention 48 given to the annlysis of
late effects {tumdor And non-tumor mffects)
devaloping i{n the hody as n cusult of injury
by Pu 239: Cose-affect curwns for bone aud
lung tumors, estimation of wzinimuy
carcinogenic done levels, and detersmination
cf doses not alffacting the natural 1ife-span,
Tata vwill be presteated characterizing the
cecaparstive texlcivy of pu 239, am 284, Np
237, and Cu 28%, (ficth)

<103
Bburbin, P.W., M.W. Vorovitz, and E.R. Close,
lyvrenca Berkalay Ladoratory, division of
8inlcgy and Mediciie, Berkuley, CA; Lawvrence
Berkeley Labariatory, Wivimion of Mathematics and
Cesguting, Burkelep, Ci. 1972, Jdnne

Plutcniem Depasition rimetics in the Rat,
CONP-T710919: Part of Thompsen, R.C. and Bair,
W.J. (2ds.}, Procendingr of the 11th Hanford
Synfostium on the Bialogical Ylaplications of the
“ransgranius Blements held in Richland,
®ashington, September 17-2%, 1971, Published in
Health Physics, 22(6), 731-7n1

A convertional kinetic s0del vas constructed
to describe the transpont and deposition of
intravaenously inqjected Nu{ed) cltrate in the
rat. |} digita) onputer program {¥THIC) vas
used tio generate nuperical solutions to fLhe
differential equations representing “he
ceapartaent modul. Tissve data ana
infornation on the rate of Pu-protein binding
ia plasma vere drawn Lyvos publizhed sources,
The smodel consigted 94z  two blood
ccapartaents, unroond ?u (Pa suk £} and
protoin-kound u (fw <1b b), assunel to be
tound for the acnt pazt to the Pe-carrying
proteir, transferrin (77j);: tvo extracellnlar
flujd (&CPF) cospartrents, Py sub £ and Pu sub
b; and four effectivaly nen-retucaing sinks:
liver, gkaletan, Scft tissues and excreta.
The isplications of th# solution of the model
led to the following working hypotheses: (a)
Pu sab £ reacts with protein, presusadbly TP,
in BC? as wall as in plasan. The Pu~TF
caaplex 48 thu woast Sikely fora in which
diffnsible Py is nchillzed from parenteral
indection uites, and the nost likely form in
vhich orally adainistesnd pu is carried once
it reaches the plasnu. (b)) Little, Lf any,
Fu sub b, i3 emcretet or deposited in the
livar, Porsation of %he Pu~IF conplex is
Frcbably not & newausazy preliainarcy to liver
deposition of Aiffenible Pu. (c) Both Pu sub
¢ and Pu sub b acve scunces of Pu deposited in
tena.  The sarface ¢f the reticulocyte (vwhere
Pe ig released from thko te~1F complex) is
cansldered the sont Ilvely site of
dissocliation of the ™t-T¥ eaplex. Pu
telaased at that site could aither recoabine
witk TF and recizouwist. as pu-TP, effectively
srolonging #u cirevlation, or recicculate
terpnrarily as gu sub £ groviding the
nezegsary feedback of Pu sub f, or diffuse to
the most cendily acaessitle hone surface.
(Auth)

Sunwearies are giveon fo7 experimental studies by
differont rasearcters of kinetic studies of Pu
229 in raes. Tabulsr data are¢ given fer
recalculated diztribation of intraveiously
injected Pu 239teb) cirrate in tissues cf young
rats.
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<104>
Rosenthal, M.W., B« ftoretti, J.J. Russell, and
A. Lindenbaus, Argonne National Laboratory,
Division of Biolagical and Medical Researck,
Argonne, IL. 1972, June

Marrov Deposition and Distribution of Nonomeric
and Polymeric Plutonium 239 in the Mouse,
Estimated by Use of Iron 59. CCNP=-710919; Part
of Thomtson, R.C. and Bair, W.J, (Bds,),
Proceedings of the 11th Ranford Symposinm on the
Blological Implications of the Transuranium
Blements held in Richland, Washington, September
27-29, 1971. Publisted in Health Physics,
22(6), TU3-Tug

Iron 59 has been dsed in mice 83 a tracer for
bone marrov to extrapolate from the plutoniun
neasured in a standard saample of tiblal
marccy to the plutonium in total marrov S=6
days after intravenous injection of different
physical-chenical foras of plutonium., A
factor of U4 was ohtained .frce conversion of
the radivactivity measured in the tibjal
sample to total body marrav. Using this
factor, and calculating the total skeletal
plutonium burden as the anount measured in
two femurs times 13, one can calculate the
proportion of skeletal plutoniunm lccated in
the marrow. Por monomsric, wsid-range
polymeric and highly polymeric plutonium,
values of 2, 7-1% and §2%, respectively, were
obtained. Siamilarly, for sonomeric amezicium
and a highly polymeric americium, 1 and 20%
of the total skeletal burden was “:alculated
t0 be in the marrow. In tvo exprriments, in
vhich monoseric plutonfiunm had been found to
be about twice as carcinogenic in Lone as the
sid-range pelymeric plutonium, “ne amount of
plutoniun in all the bones and spinal
segaents was measured at 15 days. Using
these data and the Pe 59 measurements, the
marrow content of these two foras cf
plutoniun throughout the skaleton have been
calculated and tabhulated. The total matrow
burdens, calculated from the tibial sasmples,
vere 0,796% of the injected monomeric vs
3.66% of the mid~range polymeric plutonium.
These asounts vere 2.35 vs 14,3% of the
vmount of plutonium measured in the total
skeleton, respectively. (Auth)

Tabular data axe given for: a.) Fe 59
distribution in mice 5 hr after intravenoass
injection, b.) distribution of ¥Fe 59 in mouse
skeleton S5 hr atter intravenous injection, <¢.)
distribution of Pe 59 in mouse skelatan 15 days
atter intravenous injection, and d.) rercent of
Pu 239 content of individual bones that is
located 4in the marrow.

<105>

Gcpez, L.S., J.L. Lebel, and R.L. Wattars,
Colerado State University, Department of
Radiclogy and Radiation biology, Port Collins,
cc¢. 1972, June .
The Effect of Lymph Node Remaval on Plutoniunm
Dioxide Translocation. COWP~710919; Part of
Thoagson, R.C. and Sair, W.Jd. (Bds.),
Praoceedinas of the 11th Hanford Symposiue on the
Biolagical Implications of the Transuranium
Blemeats held in Richland, Washington, Septeabern
27-29, 1971, Published in Health Physics,
22(6y, 833-836

The translocation of high-fired Bu02 via the
lynphatic system from a simulated puncture
sound in the left dorsal nstacarpus of beagle
dcgs was studied. comparisons were made
hetveen dogs with and vithout excision of the
left superficial cervical lyaph node.
Accunulation of plutonium in the lyaph node
vwas determined by counting the low-energy x
ray complex with a thin Nar(TI} detector.

The dogs were killed less than 2 weeks after
implant and the activity determined for
selacted tissues., Higher levels of plutonium
were found in the liver, spleen and hepatic
lynph nodes of lymphadenectonized doys than
in the intact doys. Implications of these
data with regard to therapeutic lyaph node
romoval for workers contaminated with
plutonium are discussed. (Auth)
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€<106>
Noshkin, V.E., Woods Hole ( ic
Institution, Woods Hole, N ! June

Ecological Aspects of Plutonium Dissemination in
Aquatic Enviromments, CORP-710919; Fart of
Thompson, R.G. ¢43 Baic, Wed. (Eds.),
Praceedings of the 11th haaford Symposium cn the
pinlogical Tmplications ot the Transuraniuu
Plements keld in Richland, Washington, Septemter
27-29, 1971. Published in Health Physics,
22(€), 537-549

The available data concerning the
diysemination of plutonium and other
transuranics in the aquatic «nvironment are
drawn together for appraisal. The most
stadied isotope has been Pu 239 derived from
vorldvide fallout. Essentfially all the
published work has been concerned with levels
in the marine environment where plutonium is
found vwidespread among planktonic, pelagic
and henthic organisms. The concentrations are
higher in oryanisms feeding cn sediment or on
surfaces than in those drawing largely on the
vater itself. Among the species vhere data
are availadle are a variety c¢f convenient
indicator organisas for plutcnium. There is
sord evidence that plutonium concentrations
are increased in organisms of higher trophic
levels, Bone and liver are mador
repositories for plutonium in marine
vertebrates while muscle tissue of both
marine vertektrates and invertebrates contain
relatively lover concentraticns. Flutoniuoe
is geochemically separated from both St 90
and Cs 137 in the vater colusn and the
sedimentation of Tu 239 may he more involyed
vith biological processes then has been found
for fallout rare earth isctores, In marine
sediments, as in soils, plutcnium is sore
nobile than was originally expected. ®hat
little is Lncwn of the behavior of plutoniua
in the marine environment shculd he used
conservatively to assess the behavior ana
distribution of nev plutonjus additions
derived from sources other than fallout, and
even more conservatively in predicting the
impact of other transuranics in the aquatic
environsent, Considerably mare understanding
of the aquatic radiocecolcgy cf several of the
elements is a mafor priority especially since
it nov appears that when the relative
biological effectiveness of alpha vs gamma ot
beta radiaticps is considered, fallout Pu 239
contributes more than falloat Sr 90 or Cs 127
to the artificlal radiation exposure of many
sarine species. (Auth!

Data collected from a review of literature are
presented in tabular fora for sany locations.
from 1957-1961. Included are: (a) americtum
247 and plutoniua 239 concentraticns in Porphyra
in the vicinity of windscale, (t) plutonius 239
in seavater (fci/l), (c) plutonium 239 in
aquatic sediments (pCl/g, dry, and aCiskady, (4)
plutonium 239 concentrations in marine
invertebrates and algqae (Pu 238, Cs 137 and S
90 concentrations shown when given in
reference), (e) plutonium 239 concentration
factors in marine invertebrates and algae, (f)
plutonium 239 in marine vertebrates, y¥Ci/kg wet
or fresh veight, and (g) plutonium 239
concentration factors in sarine vertetrates.

<106>

<107>

Romney, E.M., and J.3. Davis, Univorsity of
Califurnia, Los Angeles, CA: Wevada Operations
otfice, Las Vegas, WV. 1972, June

fcological Aspects of Plutonium Dissemination in
Terrestrial Envirenments. CONP-710919; Part of
Thompson, R.C. and Bair, W.J. {Eds.),
Proceedings of the 11th Hanford Symposium on the
Biological Implicaticens of the Transuranium
Blepents heid in Richland, Uashington, September
27-29, 1971. Published in Health Physics,
22(6), 551~557

The technology of plutonium production and
rrocessing is already established, but the
realization of {ts peaceful applications
depends largely upon the development of
sethods for preventing its distribution in
the environment. Because of safeguards ana
effective control measures, no accidental
plutonium contanination of the public domain
bas imposed seriousz risks to a.population
group. Trace anounts of plutonium frowe
atove-ground nuclear detonations are
contained in world-wide fallout: however, the
levels of plutonium in foodstuffs and other
coaponents of the environment are
insignificant compared to the amounts knovn
tc be hazardous. There has thus been very
little interest in the study of ecological
aspacts of plutonius contasination. The
result is a paucity of information on the
bekavior of plutoniunm in ecosystens and its
radiological effects on natural fauna and
€flora. The Nevada Applied EBcology Gronp is
eabarked upon a program at the Nevada Test
Site to investigate the long range effects of
clutonfus disseminated into the desert
ecosystea. Emphasis has,beon placed upon ,
standurdization of analytical aethods,
delineation of contaminated areas, probleas
cf resuspension and redistribution, food
chai: ¢ransport and ecological effects.
{Auth)
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Wallace, A., University of California,
Laboratory of Nuclear Medicine and Radiation
Biology, Department of Agricultural Scliences,
Los Angeles, CA. 1972, June

Increased Uptake of Americium 241 by Plants
Caused by the Chelating Agent DTPA.

CONP-710919; Part of Thoapson, R.C. and Bair,
H.J. (Bds.), Proceedings of the 11th Hanford
Symposium on the Biological Implications of the
Transuranium Blements held in Richland,
Hashington, September 27-29, 1971. Published in
Health Physics, 22(6), 559-5623 UCLA-12-858;
Part of Annual Progress Report for the Period
Ending June 30, 1972, (p. 33), 103 p.

The chelating agent diethylenetriasinepentaace
tic acid (DTPA), which has the ability to
increase uptake by plants of several metals
and is widely used as a practical means of
correcting iron deficiency in plants, has
been shown to greatly increase the uptake
from soils of Am 241 by plants. Application
of high levels of zinc or manganese salts
decreased Am 241 content of plants only
slightly, indicating little, if any,
competing effect. Nost accusulated Am 281
wAas transported to leaves of all species
studied. The ability of plants to accumulate
Am 2471 was not related to root temperature.
During a subsequent growth period after
applications of Am 2841 tc¢ bush beans, some of
the A® 281 was transported from the old
leaves to the new leaves and also to new
roots. The chelating agent DTPA had no
effect on the retranslocation, however.
Bxtraction studies with soil indicated that
DTPA, but.not EDDHA, could quantitatively
extract Am 241 from soil. (Auth)

Tables are given fcr: (a) Am 249 uptake by
soybeans grovwing in hacienda loam containing 8
uCi 24t Am/500 g soil, as atfected by variocus
uicronutrients, (b) influences cf 2 chelating
agents (DTPA and Ra 157) on Am 241 content of
stens and leaves of valencia oranges grafted to
rough lemxon or trifoliate orange, (c) Aa 261
present in new growth of citrus plants after 1
year qgruwth in soil containing Am 241 and 30
days after application of 135 ppm DTPA to soil,
{d) effect of rcot temsperature on Am 2081 uptake
and distribhution in btush beans, and (e)
distribution and redistribution of Am 241 in
bush bean plants.

<109> !

Miller, C.l., J.6. Payne, Jr., B.W. Bretthauer,
and A.A. Moghissi, Western Environmental
Research Lahoratory, las Vegas, NV, 1972, June

Transfer of Plutonium from Milk into Cheese.
CONP~-710919; Part of Thompson, R.C. and Bair,
W.d. (Bds.), Proceedings of the 11th Hanford
Symposium on the Biological Implications of the
Transuranium Elements held in Richland,
Washington, September 27-29, 1971, Published in
Health Physics, 22(6), 563-565

Plutonium 238 in citrate solution was added
te cows' milk and was injected intravenously
into goats. Aliquots of wmilk were
refrigerated, or pasteurized and
refrigerated, and held for preselected time
periods ranging from 0.1 day to 8.0 days.
Rennin-coagulated cheese was then prepared
from the aliquots and plutonium analyses were
conducted on the cheese and vhey saamples.
The results showed plutoniue transfers of
97.5 plus or minus 2.2% tao the cheeses in all
-: cases: in vivo and in vitro labeled milk,
pasteurized and nonpastenrized, .stored and
ncn-stored milk. This gquantitative transfer
is probably due to copracipitation of the
plutoniur wvith milk solids. (Auth)

A table is giver for plutonium transfer from
rilk into cheese. Results are presented as
cheese production in grams of cheese/liter of
milk, and plutonium in the cheese as % of total
received.

<110>

Taylor, D.M., Institute of Cancer Research,
Sutton, Surrey, Bngland. 1972, June

Interactions Between Transuranium Blements and
the Components of Cells and Tissues.
CONP-710919; Part of Thompson, R.C. and Bair,
#.J. (Bds.), Proceedings of the 11th Hanford
Symgecsiua on the Biological Isplications of the
Transuranium Elements held in Richland,
Washington, Septesmber 27-29, 1971. Published in
Realth Physics, 22(6), 575-561

Ceomparative studies of the interactions of
plutoniuve, americium and curioa with serus
proteins from varicus species, with. proteins
isolated from the organic matrix of bone, and
with some other proteins have all shovwn that
plutonium is bound very much more firmly by
protein than either americium or curfum.
Investigations of the saub-cellular
distribution patterns of these elements in
liver and testes have shown that all three
elements bhecome associated with lysososmal
structures and thot different sechanisas of
1ysosonal uptake are iuvolved for polymeric
and monomeric plutonium, americius and
curiua. The faplications of these findings
are discussed in relation to the types of
biological damage which has been observed in
experimental animals. (Auth)

A table isg given for binding of transuranic
elemerts Pu(+l), Am(+3), and Ca(+3) to
biological ligands in vitro at pit 7.8, Binding
is expressed as percentage of applied
tadicactive motal eluted froa Sephadex G-S0 gel
coluan with the protein fraction.



<111> :
Jee, W.S.5.,, University of Utah, College of
Medicine, Diviscen of Radiocbiology, Defartment of
Anatomy, Salt Lake City, UT. 1972, June

Distribution and Toxicity of Plutonius 239 in
Bone. CONP-710919; Part of Thomgson, R.C. and
Bair, ¥.J. (Bds.), Proceedings of the 11th
Hanford Symposiun on the Biological Isplications
of the Transuranium Zlementes held in Richland,
washington, September 27-29, 1971. published 4n
Health Physics, 22(6), 583-595

The deposition of Pu 239, the classical
transuyraniua element upon bone sarfaces is
governed by the route of administration,
rhysicochenical state of the plutonium, and
the age of the animal. The effectiveness of
the various routes of administration in
delivering plutonium to bone, in decreasing
order, is: intravenous about equals
intraperitoneal > subcutaneouns >
intramuscular > intratracheal > inhalation >
oral > direct application upecn skin.
Reticuloendothelial cells in the marrow
conpete with bone for polymeric plutonius and
thus decreases the plutonium available for
bone surfaces. The uptake ir young and adult
tones differed by a factor of 2, The fate of
the pluytonins surface deposits is modified by
bone growth, modeling and remodeling in
grovwing animals and resodeling in adults.
These age-related processes remove the
plutonium from bone surfaces and/or bury the
surface deposits with new bone. The
endpoints of low dose plutonium skeletal
toxicity are bone necrosis ard the induction
of osteogenic sarcoma, The factors involved
in bone tumor production are bhelieved to bhe
the delivery of sufficient radiaticn to bone
surfaces (the sensitive site), the volume of
cells at risk and, most important, the
proliferative activity of the cstecgenic
tissue, (Auth)

Tabular dsta is given for maximum gskalaetal
uptake of Pu 239, by various species cf anisals,
in various cheaical foras and by varicus routes
of adainistration as percent of the adainistered
doge. Tabular &ata is given for skeletal pa 239
content as percent of adsinistered dose in
animals at various ages, distritution of Pu
deposits on or under the surface c¢f trabeculae
of beagles injected with 0.3 uC, (P3 dogs) and
0.0157 oCi (P1 dogs) of Pu 239/kqg, and sinisap
dose of pn 239 for development cf osteogenic
sarcosa,.

<112>

Lindenbaum, A., and #,9, Rosenthal, krgonne
National raboratory, Division of Piolcgical and
nedical research, Argonne, IL. 1972, June

Deposition Patterns and Toxicity of Plutonium
and Americies in Liver. CONF~710919; Parxt of
Thoapson, R.C. and Bair, ¥.J3. (¥ds.}),
Proceedings of the 1ith Manford Syaposius on the
biological Implications of the Transuraniua
Elesents held in Richland, Washxington, Septesber
27-29, 1971. Published in Bealth Physics,
2216}, S97-60S

The deposition and retention of plutonius and
anericius in the massalian liver after
adelnistration of about S uCi/kg or less are
briefly reviewed. Inferences are drawn
regarding physiological sechanises and
radiotoxic consequances. The initial
deposition potterns, but not the retention
pattarns, of plutoniovw and asericica in the
liver are generally sisiler in a wariety of
species. The wajor biolcgicsl process
respopaible for the variable and non-anifors

<1t

hepatic depositicn appears to be
rhagocytosis. The amount of radionuclide
phagocytized is dapendent upon the extent of
hydrolysis and polyemerization of the
adainistered actinide., The different
biological half~times of plutonius and
anericium in the liver of different species’
suggest that there may be species differences
in phagocytic function, protein binding, etc.
The main route of elimination of plutoniua
(and probably aamericium} is via the bile and
feces. There is a gradual aggregation of
radionuclide by Kupffer cells and, at least
in the mouse, also by parenchyamal cells.

This aggregation is believed to result from a
repeated sequence of phagocytosis,
irradiation death of the phagocyte, and
rephagocytosis. In the mouse and dog, 20 nCi
of Pu 239 or Aa 241 per gram of liver appears
to be the threshold concentration that
tesults in sufficient radiation-induced
tissue damage to produce accelerated
radionuclide loss into the blood, and
translocation to the skeletoan., In man it is
postulated that progressive aggregation of
lcw levels of actinide in the liver could
also lead to radiation damage and subseguent
translocation to critical osteogenic bone
surfaces. (Auth)

Tabular data are given for long-tera
translocation of plutoniocm and americium from
liver to skeleton in mice, beagles, and rabbits.

<113>

Sanders, C.Ll., Battelle flemorial Institute,
Paci{fic Worthwest Laboratorias, Richland, WA.
1672, Juna

Deposition Patterns and the Toxicity of
Transuranium Plements in Lang. CONP-710919;
part of Thospson, R.C. and Bair, W.J. (eBds.),
Proceedings of the 11th Hanford Symposium on the
Biolagical Isplications of the Transuranium
®lements held in Richland, Washington, Septeaber
27-29, 1971. Published in fiealth Physics,
22(€), 607-615

Cellular sites of plutoniue in the lung
influence the toxicity of inhaled plutoniaw
cospounds, The loss of plutonium from
macrophages, the death of macrophages, the
enqulfment of plutonius by the alveolar
epithelium and the sequestration of plutonics
in foci of fihrosis account for the
relatively long retention tiges for Puo2 ia
the lung. The concentration of plutoniuva in
garticlea-- dimproportionately in a few
larger particles-=-in specific cellular
elemonta of the lung, and in subplesral,
fibrotic areas of the lung, provides for high
radlation doge rates in tisitad tissue
voluses. Such "hot spots™ of alphs
{rradiation say cause epithelial wotaplasia
and eventually, alsveolo-bronchilolar
catcinoma. Such factors may be of great
fuportance vhen deteraining the acceptable
1inits of exposure to man to airborne
plu::;lu- and othexr transutanic elesents,
{As

Tabnlar data are given for: longe-ters ciesvance
tates for alveolar deposits of inhaled plutosice
particles, and Sistritution of va 239 activie
asong pacticles of varicas sites within alveolar
sacecphages odtained by saline vashings after
ishalation of Po 219 by rats.
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<114>

Lindenbaum, A., and J.J. Russell, Argomnne
WNational Laboratory, Division of Blological ana
nedical nesaarch, Argonne, IL. 1972, June

Autoradiographic Determination of Alpha Activity
by variable Pxposure to Plutoniums 23?2 and
Americium 281 in mouse Liver. CONP-710919; Part
of Thomspson, R.C. and Bair, W.J. (Bds.),
proceedings of the 11th Hanford Symposius on the
siological Iaplications of the Transuranium
Plezents held in Richland, Washington, Septesber
27-29, 197%. Published in Health Physics,
22(6), 617-620

A quantitative auntoradiographic technique for
‘assay of plutonium or americius degosited in
anisal tigsuves vas tested for linearity in
the relationship between photographic
exposure time and number of algha tracks
formed, Liver sections vere prepared from
nice infected intravenously with sevaral
polymeric preparations of Pu 239 or Anm 20t at
dose levels ranging from 6.6 ta 93 uCi/kg.
Exposure times varied betwaen 2 and 42 days,
depending on anticipated track
concentrations, The norsalized data shaved 2
linear increase in the nusber of countable
tracks with increased exposure times. Alsc,
there vas generally good agreemsent between
liver burdens detorsined autcradiographically
or radiochesically. These results indicate
the reliebility cf cosparisons based on
autoradiographic measuresent of discretely
derosited plutonium or asecicium in liver
(and other tissues) despite wide differences
in d:posltlcn lavels and expcsure tises.
{Auth)

<115>

Rosen, J«Co, M. Cohen, and H.E. Wrenn, Wev York
gniversity sedical Center, TInstitute cf
environmantil sedicine, Xew York, wY. 1973, June

Short Tera fetatoliss of Americius 241 {n the
Adult Baboon, CONP-710919; Part of Thompson.
R.C. and Aair, 9.J. (Bd5.), Procaedings of *an
11th Hanford Sysposius on the Biclogical
Inplications of the Trarsuraniue tlesents held
in Richland, washington, Septeoter 27-29, 197%,
fublighed in tealeh thysica, 2216y, 521-62¢"

The distribution and retention of Am 231V vas
measuted in two adalt fesale babaonm after
sindle intravancun injactians of Am 241
cierate. Potantion O0f Am 28% {n the whole
body, skeleton and liver vas detecsined by in
vivo scintillation seanstenents of the 60 ke¥
qamma-tay. o additicn to "sgecific aite” in
vivo seanurenentw, setvial bicpsy sesples were
ohtained to determine the rate of clearance
of As 231 (ros 2he liver. Claatance of Am 231
froh the blcod was rvapid. Less ehan 12 of
the fninctad dose vensined at 63 hr and lasg
than 0,05% cemainad one sonth vastinfaction,
Greator than 99% of the activity wan
asnocinted with the plansa fraction. ¥ros
analysin of daily escrata, (% of the
{nfacted Acone vag excreced by tha end of the
fira% woak and 158 by tha and cf the ficst
sonth, Approximately 70% vas urinecy
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excretion; hovever, the urine to fecal
clearance ratio varied fros 0.06 during the
firat veek to greater than 20 at 3 months.
eatisates of the affective half-time of
asericiam i{n the total body from excreta
analysis and from in vivo measuresents vere
278 and 263 days, teagectivell. Clearanco
halt-times from the liver evaluated by in
vivo and biopsy analysis were 150 and 1504
days, respactively. In vivo seasurements over
the head showed no dotectable clearance froas
the skull during the same periocd. The
anisals vere sacrificed at oune and three
sonths postinjection. 1In order of decraeasing
total activity the mafor loci were the
tkelaton, liver, lungs and kidney, vhich
accounted for about 85% of the raetained
americiums. At the end of one month the
highest concentration of aclivity vas toynd
in the liver with trations 4 asing
i{n the order of bone, lung, asorta, kxidney and
sfleen. Among vacious hanex, the
concentration of Am 201 varied wichin a
tactor ot 4, heing highugt in vertebrae. The
concantration in the ends of long bones was
2-3 times higher than in the shafts, (Auth)

Tabular data are given for: (a) excretion of Aa
281 by baboons, (b) tissue distribution of Am
261 {n baboons, and (c) zkeletal dimtribueion of
As 261 i{n bahoons.

<116

Hollins, J«G.p and A.D. Durakovic, National
fesearch Council of Canada, Division of Biology,
Qttava, ¢ntario, Canada, 1972, June

The netabolisc of Americius in Lactating Rats.
CONP-T710919; Part of tThoampson, R.C. and Pair,
W.Je (2%48.) , Proceedings of the 11th Hanford
Syagcsius on the Blological Tmplications of the
Transuranium Elementsn held in Richlang,
vaghington, Septeaber 27-29, 1971, published in
Healeh Physics, 22(¢6y, 627-611

Thae setaboliss of As 281 in lactating and
ccntrol tats wan investigated by mensurements
af whole-body reatantion and distribution in
tonws and liver., At the end of laceation,
laceating tvats contained more americius than
siateoli. The vetantion of amezicium by the
livar of lactating cats vas also higher. In
qenntsl, the asount of asericium in the
skeleton 4i4 not diffor tetween experisental
groups. The resules nhow that the vesorpticn
ct hone i(n lactation does not resule in a
1csa of aseciclua and saphasize the
isportance of raavrbing tone surfaces in the
tacnrporation of awericium in vivo. (Authy

Tabular 4ats for distridbution of americlus in
rats injerited: (a) intravenously on tho day
teforae dreeditg, (h) intraporitoneally four Aays
Reforo parturition, (c) intravenously on the day
of pacturition, and (d) intravonously on the
fiftaenth Aay of lactation are given.



<17>

Ovcharenko, B.P,, NMinistry of public Health,
Institute of Blophysics, Zhivopianaya 46,
Moscow, USSR, 1972, June

An Bxporimental PEvaluation of the Effects of
Transuranic %lesents on Reproductive Ability.
ConP-710919; Part of Thompson, R.C. and Bair,
W.J., (Eds.), Proceedings of the 11th Hanford
Symposium on the Biological Ymplicaticns of the
Transurenium Elesents held in Richland,

yashington, September 27-29, 1971, Published in

Realth Physics, 22(6), 601

<1

asong offspring. The axperiments with As 241
indicated that 4in females the increase of
pronatal deaths of offspring was related to
the disorders of the daveloping placenta, as
vell as to an indirect influence of inqury of
the mother's systes., Polloving exposure of
nales, the increase of intrauterine deaths of
enbryos vas due to an effect on the fertility
of unpoisoned females that had baen mated to
the experimental males. In the course of
investigating the gpostnatal development of
the of fspring of experimental aninals, a
nusher of peculiarities were observed:

The study of the effects of transuranic
olements on reproductive ability was
performed on rats of the Wistar strain,
including parents of both sexes, the first
qeneration offspring from day & of antenatal
life to sexual maturity, and, in a separate
sories, the second generation offspring. All
the transucanic slements studied vere
characterized by a high retention in the
placenca, an increased tranasgplacental
transfer to the offspring during the late
periods of pragnancy, and a decrease vith age
of the radionuclide content in the carcasses
of sucklings. The highest ccacentrations in
percent of the dose administered to the
mother) of Pu 239 (citrate), Am 241
(citrate), and of Np 237 (nitrate) were: in
the placenta, 7.55 plus or mints 0.82, 1.22
plus or minug 0.32 and 0.31 glus or minus
0.02; in the fetuses, 1.16 plus or minus
0.22, 0.45 plus or minus 0.08 and 0.17 plus
or minus 0.04; and, in tha total milk intake
of 1 litter cf the month-old rats, 4.24 plus
or sinus 1.10, 1.04 plus or winus 0.30 and
0.32 plus or minus 0.06, resgpectively. The
transfer of polymeric Pu to the offspring was
15 to 20 times lower than that of Pu 239
citrate. Pollowing tha administration of Pu -
239 and Am 241 citrates, a study of the
estrus cycle of female rats, mating ability,
death of enbryos, fertility of male and
fenale, survival, veight, physical
development, sex function, radiosensitivity
of the of#spring and a histological
investigation of wedian sections of gonads
and of scrial sections of fetuses, revealed
that ti.c character and depth of radio-induced
changes depended upon the amcunt of activitey
injected and the time elapsed since
infection. Eight to tvelve sonths following
administration of Am 201 in amounts of frosm
0.004 to 0.002 uCi/g, of the 15 rats examined
five had follicular or lutein cysts, and
seven had thecomas and adenoras, Nine months
aftaer tho administration of 0,02 uci/g a
pronounced atrophy of the testes was
observed, The adeinistration of Pu 239 and
An 201 to rats of both sexes resulted in an
increased incidence of intrauterine lethality

decraase in viability, delayed physical
developnent, variations in weight,
disturbance of bloocd-formation, change in
radiosensitivity, and depression of sex
function, On the basis of the integral index
of reproductive ability (number of viable
rats at the age of 1 month as calculated per
pregnant female) Am 2471 proved to bhe more
damaging than Pu 239. (%Luth)

<118>

Ledik, T+X., V.K. Lemuberg, L.A. Buldakov, E.R.
Lyabchanskii, and v.n. Pesternikov, ninistry of
Public flaalth, Institute of Blophysics,
Zhivopisnaya 46, Moscove USSR. 1972, June

Blolagical Pffectiveness of Weptunium 237,
CCNP=T710919; Part of Thompson, R.C. and Bair,
¥w.J. {Eds.), Proceedings of the 11th Hanford
syaposium on the Piological Implications of the
Transuranium Elements held #- wichland,
vagshington, September 27-29, 1971, Published in
Health Physics, 22(6), 6U3-6uS

The intravenous injection of neptunium
nitrate and oxalate at docaes ranging from 2.0
to 0.017 uCci/kg was charactorized by the
cccurrence of osteosarcomas (iucidence
ranging from 58 to 9% at cusulative skeletal
cadiation doses ranging from 520 to 5 rads,
respactively). The wajor manifestations of
injucy after intratrachesal administration of
the two neptuniua compounds at the same doses
vere the development of prneusosclerosis and
salignant lung tumors (incidence ranging from
37 to 11X at cumulative lung doses of 3220 to
S trads, respectively): and, to a lesser
extent, of osteosarcomas (incidence ranging
from 25 to 5% at skeletal doses of U408 to U
radg, respectively). Comparing the potential
hazardg from Np 237, Pu 239, and As 281, it
is seen that for inductions of osteosarcomas
and lung cancers, Np 237 exhibits the highest
efficiency, Pu 239 occupies the second place,
and Am 241 is the least effective of the
three radioelements. (Auth) (BBY)



<119>

<119>

Kotrappa, P., C.J. Wilkinsor, and H.A. Boyd,
Tovelace Poundatiun for Medical Pducation and
Research, Albuguerque, N8, 1972, June

Technology for the Production of Monodisperse
Aerosols of Oxides of Transuranic Plements for
Inhalation Exgperiments, CONP-710919; Part of
Thompson, R.C. and Balr, W.J. (%ds.y,
Procandings of the 11th Hanford Symposius on the
Riological Implications of the Transuranium
Tlements held in Richland, Washington, September
27-29, 1971, Dpublished in Health Phyeles,
22(6), 037-841

A metho>d of graparing and aeroscolizing
nonodisperse particles of oxides ot
transuranic elements is discussed, A
four-stog process, involving scucce aecosol
prepactation, centrifuqgal separation,
resuspension and aerosolization has heen
appliad to plutonium dioxide. The procedure
consints of generating an aerosol by
nebulizing a solution of a transuranic
element such as plutoniue chloride, deycading
the particles that are forwed with a high
temperatute heating column tc fors a
polydisperse serosol of the oxide, separating
and collecting this polydisperse sersol in
monodlsperse aerodynamic #'ze groups on a
stainless steel collection foil in the
Lovelace Aerssol particle Segatatot {(LAPS)
and resuspending the monodisgterse garticies
in water for future aerosolization hy
nebulization, The LAPS iB a centrifugal
device that provides a continuocus sepacation
of aercsol garticles down to an aeradynanic
diamater of 0.5 un. Air activity and
particle size data obtained during an actual
exposute of Beagle 4ogs to mcncdisperse
aerosols of Pu02 obtained by this method are
presented. The sethed was used to provide
naunodisperse aerosols of plutvnium oxide,
over a wide size range, with ccntrclled and
reproducible physico-chemical
characteristics, Adaptation of the procedure
for other transuranic oxides is dirncuased,
(Auth)

<120>
Yot 9iven, sealth and Safety Latcratory, New
York, MNY. 1972, Pebruary

Surface Air Saspling pProgram, B8Cth Meridian
Network, January-December 1969. PRadiation Data
and Reports, 13(2), 92-96

The Health and Safety Laboratory began its
Surface Alr Sampling Program in January 1963,
as a continuation of the 80th Meridtan
Prograa conducted hy the 0,5, Maval Research
Labhoratory. The objective of this program is
to study the spatial and tomporal
distribhution of nuclear weagcns detris and
1ead in the surface alr., The basic natwcrk
conaists of a line of sites spgtroximately
along the 80th Neridian erxterding from about
76 degrees W to 90 degrees S latitudes, The
longer-lived timsion products and Fy 219
concentrations should decreare the general
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disteibution in surfaco air of all previous
nuyclear dobris which vas transfarred from the
lowar stratosphere to the troposphere during
the collection perfiod., While Pu 238 {s
rresent in low concentrations in nuclear
veapons dobris, about 17,000 curles of Pu 238
vere disseminated at high altitude in the
stratosphere in dncil 21, 1964 during the
raentry hurnup c¢ a SWAP-9A puver source.

The tesults of dnalyses on standard sasples
Aate shown in a table. Although most of the
results are satisfactory, the August and
Septanher 1969 deviations for both olutonium
isctopes are extremely high., The very low
btlank values during these months indicate no
plutonium contamination. The Pu 233 to Pu
239 and Pu 239 to Sr 90 ratios for actual
sasples collected during these months are all
teasonable and therefore there is no reason
to suspect that they are in error, hovever,
nc explanation can be offered to account for
the poor quality cantrol results. (°nM)

<121

wagner, H.A. (Chairsan), Bdison Rlectric
Institute, Comnittee on Nuclear Fuels, New
Yorks, MN7. 1965, June
Plutoniun Survey, 1964, ®BRI-65-41; 2% p,

A survey is given of the status, current rate
of developaent, and future outlook of
glutoninm-fuels technology and its
agplication to both thermal and fast
teactors. The need for the developrent of
gluotoniun-fuels technology applicable to the
present and near-future commercial reactors
has become urgent. This is due, in part, to
the profected increased plutoniume production
resulting fros & more optimistic near-term
nucleat powar growth forecast, but more
iaportantly to the implications of the recent
leqgiglation covering private ownership of
nuclear fuel. In addition, thereo is
increasing evidence that platonium will be a
suitable fuel in thermal reactors. There is
general agreenent that the econoaic
teasibility of fast reactors vill be
demonstrated in the 1970's, but the need for
large quantities of plutonium as startup
inventories is not axpected to materialize
such before the 1980's. Analyses shovw that
the calculatad value of plutonium is at least
equal to that of U 225 as a thermal reactor
tuel, The market price of plutonium is
azpected to hold cluse tu the present price
of $10 per granm of ‘!issile plutonium as
nitrate Auring the 1970°'s, Ouring the late
1970's and early 1950's, the davelopaent of
tfast reactors and optimus plutonium use in
theraal reactors are expectad to increase the
narket ptice ot plutonius, possibly to as
nuch as $15 per gram. (PANM)
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<122>
Not given, Western EBnvircnsental Research
Laboratory, Las Vegas, HV. 1972, Pebruary

Alir Surveillance Network, July 1971. Radiation
Data and Reports, 13{2), B8-92

The Air Surveillance Netwerk, operated by the
Western Environmental Research Labcratory
(VERL), consists of 104 active and 18 standby
sampling stations located in 21 vestern
states. The netvork is operated in support of
nuclear testing conducted by the Atouic
Energy Commission (AREC) at the Kevada Test
Site (NTS), at the Nuclear Rccket Cevelopment
Station vhich lies adjacent tc the NTS, and
at any other vestern testing sites designated
by the ABC., The monthly average gross heta
radiation in air particulates during July
1971 is presented in a table. The minimua
reporting concentration fcr gross Leta
radioactivity i3 9.1 pCi/m3. Prom gamma
spectrometry resnlts, zirconium-nicbium9s,
rathenius 106, and cerius 164 from worldwide
fallout were identified in varying
combinations on filters collected in several
states within the network. The highest
concentrations of these radicnuclides,
respectively, vere 1.0 pci/a3d (Shoshone and
Scotty's Junction), 1.8 pCi/s3 (Purnace Creek
and Lathrop Wells), and 1.6 gCi/m3
{slioghoney . (PNN)

<123>

Mishinma, J., and L.C. Schvendisan, Battelle
Memoria) Institute, Pacific Northwest
Laboratories, Richland, WA. 1972, December

Airborne Release of Plutonium and Its Compounds
During Overheating Incidents. BNWL~1651 (Part

1) ; Part of Siapson, C.L., et al, Annual Report
for 1971, (p. 82-87), 188 p.

Studies to evaluate the fractional airborne
release of plutoniuam under various postulated
accident conditicns are described, Data
generated in carlier laboratcry scale studies
are reveiwed. A larger scale facility--the
radioactive aeroscl release facility--wag
placed in operaticn providing the capability
for measurement of fractional airbcerne
release of radioactive particles fros hurning
raterial on a more realistic scale. The
amount and aerodynanic eguivalent size
distribution of particles that may bhecome
airhorne under conditions fcund in sone
shipping accldents vere nmeasured in
experiments conducted in a sgecial wind
tunnel in the radioactive acrosol release
test facility. (auth)

<122>

<124>

tishima, J., and L.C., Schvendiman, Battelle
Memorial Institute, Pacific NWorthwest
Laboratories, Richland, WA. 1972, Dacesber

Characterization of Radioactive Particles in a
Plutonium Processing Plant Exhaust Systes.
BNUL~-1651 (Part 1); Part of Simpson, C.l., et
al, Annual Report for 1971, (p. 88-90), 188 p.

Pilter and cascade impacior saaples vere
taken of the stack gases and various exhaust
gtresss of a plutonium processing plant ¢to
characterize by aerodynamic characteristics
the amounts and distribution of particles
with their assoclated radioactivity. Only
general conclusions can be drawn fros the
lisited data ohtained thus far: the overall
efficiency of the exhaust system is high;
1ittle, if any, of the alpha activity leaving
the stack is being recycled back into the
ventilation systes; and the plutonium present
appears to be attached to large, nonactive
rarticles. (Auth)

<125>

Sakagishi, S., Japan Atomic Energy Research
Institute, Division of Health Physics and
Safety, Tokai-aura, Naka-gun, Ibaraki-ken,
Japan. 1968, June

Environmental Survey. JAERI-S017; Part of
Activities in the division of Health Physics
and Safety, April 1, 1367-March 31, 1968, (p.
131-139), 177 p.

several technical de7elopments on the
analyses of radionuclides in soil vere made
and applied to the routine monjtoring.
Relating to the environmental hazard
evaluation, vind speed and atmospheric
stability were analyzed statistically.
Environsental hazard vas evaluated for the
design of several facilities and the start of
operation in the establishment. The analysis
of sea current in the coastal area off Tokai,
which was difficult until the preceding year
because of insufficient data, was made
systematically. (Auth)

Table 2-18 shows the activity of Th 232, U 238,
K 40, nn 54, Zr 95~Nb 95, and Czs 137 in soil,

<1263

Sakagishi, S., Japan Atomic EBnergy Research
Institute, Division of Health Physics and
Safaety, Tokai-mura, Naka-gun, Ibaraki-ken,
Japan., 1968, June

Intexrnal Exposure. JAERI-S5017; Part of
Activities in the Division of Health Physics and
Safety, April 1, 1967-parch 31, 1968, (p.
149-1%3), 177 p. (Jaganese)

A report is given of studies that were
carried out in 1967. They are ag followus:
day-to-day vartation of dletacy intake and
urinary excretion cf fallout Cs 137 and
stable K in man, determination of Pu in blood
by anion exchange methods (prelisinarcy
teport), and measurement of recovery by Sr 85
tracer in the chemical deteraination of
fallout St 90 in urine, feces and total diet.
{Auth)
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<127

Sakagishi, S., Japan Atoaic Energy Research
Insei tute, Division of Health prhysics and
Safety, Tokal~mura, Naka-gun, Itaraki-ken,
Japan. 1968, June

Radjoactive Waste Treatment and Decontaaination.
JABRI~R0173 Part of Activities in the Division
of Health pPhysics and Safoty, Afril 1,
1967-march 31, 1968, (p. 163=165), 177 p.
(Japanaese)

Feports on research and developaent carcied
ocut on radicactive decontasination in 1967
vare presented. Studies vere done on
radiocactivae contamination and decantanination
of solid sucfaces, and on plutcniue 239
contasination of pig skin and its
daecontamination by water, synthetic
datorgent, BDTA and sodium h¥pecchlerite.
(Ruth) (PnN)

<128>

Ieto, I., And K. fatgumoto, Tokal Sorks, Power
Reactor and Nuclear Fuel Develorment
corporation, Tokai, Ibaraki, Jaran, 1972, dpril

Experiance on Scrap Recovary and Naste Disposal
in the Plutoniuva PFuels Development Lahoratory,
PRCT-831-72-01; Part of Tokal Hcrks Semsi-Annual
P;ogtess Report, Janvary-June, 1971, {(p. 50-75),
194 p.

plutonium {n the scraps discharged from the
fabrication steps of plutoniuvm-uranium mixed
oxlde fuel was recovered by an anicn exchange
(NO3=forw) sethod and liquid waste frow the
facility vas treated by a coagulation
process, Plutonius and uranium in the liquid
vaste fros the recovery process and
analytical laboratory vere precipitatad by
neutralization, and the precigitates vere
sorted. The voluse of effluent of the
precipitation process was about $.€ m3 per
year and the offluant vas treated with the

Fe (0fl) 3-Ca (011} 2 coagulat{on process to remove
plutonice and uranium. The treated effluent
vas (diluted with washing and laundty vaste
and then discharged to the sea. The activicy
lavel of the discharged effluent was below
one tenth uf (Mpciv. (Auth) {ERN)

<129>

Ishiguro, H., T. Hlguma, T. Igarashi, K. bakata,
and W, Kinoshita, Tokai Works, Power Reactor and
Huclear PFuel Dovolopment Corporation, Tokai,
Ibaraki, Japan. 1972, April

Development of Plntonium Dust Monitor Using a
80114 Ytate Datector. PNCT~H31~72-01; Part of
Tckal Works Semi-Annual Progress Report,
Janvary=-June, 971, (p. 165~179), 194 p.

A new plutoniuk dust sonitor vas develaped
vhich is sensitive to an activity of 13 uci
of Pu corresponding to 2.2 ueCahr in air,
Some special characteristics of the monitor
ace a sillicone surface barclier solid state
datector which is 23 aillimoters in dianeter,
a cellulose asbestos filter vhich is 25
sillinaters in dianeter and the air saspling
haed which is placed in front ot tha room
exhaust. One datector manitors the airborne
contamination by counting the activity of air
Aust gatheraed from several saspling hoads,
The sonitoring systaem instantly detects
airborne plutonfum in the event of a
centamination incident and gives the alacs to
the operator near the qlaova box. (PNNK)

<130>
Ruratayashi, H., and 5. Ouchi, Tokai Works,
Pever Reactor and Nuclear Puel Development
Ccrporation, Tokai, Ibaraki, Japan. 1972, April

Uzanium Concantration of Pishes and Plants
Atscciated with the Discharges of the row Level
Dranius Ligquid ¥Waste, PRCT~831-72-01; Part of
Tckai Works Semi-Annual Pragress Report,
Januvary-Junoe, 1971, {(p. 130-1684}, 194 p.

Lov levol uranius 1liquid waste, about 1 x
10(8-7) to 2 x 10 {E~-7)uC{/cw3 in gross beta
activity has been discharged from the Tokai
Works to the Shinkava River downstream for
atout 10 yearm since 1958, The uranium
concentration of sose fish and plants in the
vicinity of the discharga point was
deternined, WNo appreciable contasination was
tcund in fish or craytish, but the uraniue
content of some plant samples vas a little
higher than that of other natural samples.
Scme laboratory studies done on the uptake of
uranius by £ish organ shoved that
accumulation occurred largely in the mcales
and gills and 1litele in the muscle, In rice
and kidney tean plants the accuaulation of
nranius vas greater in roots than in leaves,
the concentration factor being 2 to 5 for
toots and 0.1 to 0.2 for the leaves, (Fiif)

<i

Kuwana, K., and K, Nakata, Toksi Works, Powver
Reactaor and Fuclear Puel Davelopaent
cerporation, Tokal, Idaraki, Japan. 1972, April

1ow Level Alpha Counting Syatem with Six Soltfd
State Detectors. PECT«~831-72-01; Part of Tokai
forks Sesi-Annual Progress Report, Jannary-June,
1971, {p. 190-198), 19 p.

An instruaent wvas designed for the purpose of
anasuring sasples vith very low level alpha
enitters, These sapples are obtained from
tho chemical separation of plutonigas in urine
cr teces, Tt is necessary that the counting
systen should have sany detectors in order to
seasnre sisultanecusly many sasples. A cheap
and effestive instrument using six solid
state detactors was developed. (PPRM)



<132>

Galibin, G.P., and Yu.D. Parfenov, Ministry of
He;}th. Institute of Biophysics, Moscow, USSR.
19

Inhalation Study on Netabolism cf Insoluble
Uranium Compounds. CONF~700931; Part of wWalton,
H.H. (Ed.), Proceedings of the 3rd International
Synposius on Inbaled Particles held in London,
England, September 14=23, 1970, Vol. 2. Unwin
Brothers Limited, The Gresham Press, 01d Woking,
surrey, England, (p. 201-208), 1090 p.

When rats are subjected to a single
inhalation (10 mg/n3 and 30 mg/md) of
insoluble uranium conpounds-amsonium diuranat
((NH4) 20207), uranium tetraflucride (UPY) and
uranium octoxide (U308), 14-25% of the total
anount inhaled is retained in the Lody of the
animals. The principal organ for deposition
of these uranium compounds is the skaleton.
The biological half-life of uranius in the
skeleton is 310-375 days. The lungs, kidneye
and liver are other organs of retention. The
doposition level af ammonium diuranat and OPY
in the liver is 3-5 times as high as that of
0300, The mobilization of uranium from the
lungs is described by the sum of &
exponentials. The effective halt-life of
uranium in the liver and kidrneys is not more
than 30 days. A similar pattern of uraniue
metabolism is ohtained for chronic inhalation
of these compounds. The aestimation of the
uranium content in the body is based on the
concentration in the urine. (Auth)

<133>

rangmead, W.A., United Kingdom Enerqgy Authotcity,
Atomic Energy Research Establishsent, Health and
Safety Branch, Harvell, Berkshire, Bngland. 1971

Mr Saspling as part of an Inteqrated Program ot
nonitoring of the Worker and His Environment.
CONP-700931; Part of walton, ®.H.(24.},
proceedings of tho 3rd Internaticnal Synposius
on Inhaled Particles held in London, ¥ngland,
September 14-23, 1970, Vol. 2. Unwin Erathers
Lisited, The Gresham Press, 0ld woking, Surrey,
gngland, (p. 983-99%), 1090 g.

The general principles of monitoring ot the
vorker and his environment are discussed in
relation to work with uncontained
radicactivity with particular reference to
the control of air contaminaticn hazards.

The methods of using static saaplers and
personal air samglers for monitoring the
work-place are described, and the
intarpratation of the results in teras of tho
basic stanfards of MPC in air to cenfirs that
operating corditions are satisfactory is
discussed. The place of garticle-size
measurements in air sampling iz also
revievaed. Proposals for the assessment of
vorking areas at shree alternative levels of
risk are presocniad as part of an integrated
prograa of rcntrol of radioactive
contamination. {Auth)

Table 3 gives the characterisitcs of some
aranium and plutonium aeroscls.

(3]
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Grummitt, W.P.,, Atomic Energy of Canada Limited,
Chalk Biver Nuclear Taboratories, Chalk River,
ontacio, Canada. 19s2, Noveaber

1iquid Bffluont Monitoring. PR-B=-95; AECL~U4360;
rart of Biclogy and Health PLysics Division
Progress Report, July 1 to September 30, 1972,
(gs 36), 65 p.

At Chalk River Nuclear Laboratories, four
1liquid effluent styeams discharge
radioactivity to the Ottawa River. Three of
these, the Proceas and Sanitary Sewers plus
the 04 Storm Sewer, drain the active inner
area. Perch Creek, draining Perch Lake and
the disposal areas, also £lows into the
river, Each of these is sampled regularly
and is analyzed for individual nuclides. The
total amount of radioactivity discharged to
the river per day is calculated from the
measured flow rate and graprhs are presented
for Sr 90, Cs 137, Ce 144, Ru 106, Pu 239,
and noninal beta activity. At no time did
the average concef.trations of radioactivity
in any of the effluen’s exceed 1% of the ICRP
80-hour occupational MPC for water.

(Auth) (Complete text)

<135>
Yaniv, S.S., Univetsity of Pittsburgh, School of
Public Health, Pittsburgh, PA. 196

Plutonium and fAmericium Measurement in Husans by
X and Gamma-Ray Spectral Analysis. WASH-1241;
D.3c. Thesis, University of Pittsburgh, 183 p.

The in+eractions of relevant x and gamma rays
with human tissues and detector materials are
analyzed, and the development of a method
that permits the evaluation of
tlutonium-americium body burdens is
described, The sethod is based on analyses
of spectral distributions of radiation
aepanating from plutonium and americium. The
spactra vere obtained using a xenon-filled
proportional counter. The interactions of
plutonium and americium L x rays and
americium 60 KeV gamma rays, vith the
xenon-£illed proportional counter were
investigated, Nathematical relationships,
based on theoretical considerations and
expacimental data, relating the observed
spectra to plautonius and americium body
ccntent were developed. A computer progre:=
tc calcirlate the body content was deriveo and
is presented. Experimental tests, using a
Luman phantos, indicate that the method can
be used for sessurements of
rlutonium-americius mixtures located in soft
tissues up to a depth of not more than about
4 cm. (Auth) (PH4)

Table 24 shous seasurements of Pu and As in
average-man rando phantom, iiver region. Table
2% 9ives measureaents fcr the lung region.

Table 26 shows relative hody burden contribution
of Pu isotopes fros reactor fuel irradiarion at
€C00 nuDse,
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<136>
Allred, D.M., Brigham Young University,
bepartment of Botany, Provo, UT. 1973, July

effects of a Nuclear Detonation on Arthropods at
the Nevads Test Site, WBrighas Young University
Science Bulletin, Riological series, t8(8y, 1-20

Pifey-three arthropod species vere studied in
an area affected hy an undergrcund auclear
detonation (Project Sedan). These vere
represented ty 10 speclies of antsg, 17
beetles, 5 crthopterans, U scorpions, 6
solpugids, and 11 spiders, FRelative
populations were detersined prior to the
detonation and at three pericds after the
detonation: 1) one and tvo sonths after
{August and September 1962), ) 11 months
after (June 1963), and 3) 13 months after
(Raqust 1953). One and tvo tenths after the
detonation, the nunber of specles was reduced
froa the expected by 68%, by 52% after 11
sonths, and by 6€6% after 13 zenths, Greatest
reduction of specimens occurred with spiders,
follouwed by ants and beetles. Pewvest changes
occurred in the nusaber of sccerpions,
populations of each group changed
significantly in each period. Reductions frowm
30% to 100% soccurred in all greups in all
periods after the detonation except for the
scorpions one and two months after, vhen an
increase of 160% was noted. After 11 aonths,
spiders had increased 33%. Vithin gpacitic
sectors, porpulations did not vary
significantly fros the expected except in a
few instances. In August and Septesber 1962,
insediately after the detonation, populations
of arthropods in secters 3, 4, and S were
such higher than expected, This cepresented
the area from approximately €5 m tc 10 »
from GZ. The increase may have been due
primarily to the physical transport and
inteial survival of those arthropods liwing
closer to GZ than 65 m. (Auth)

<137>
Anderson, J.B., 2.C. Tsivoglou, and S.D.
Shearer, 9. S, Public Health Service, Dallas,
TX; R. A. Taft Sanitary Engineering Center,
Cincinnati, OH. 1563

2ffocts of Uranium ®ill wastes cn Biological
Pauna of the Animas River (Colotrado-New Mexica).
part of Schultz, ¥v. and Klement, A.¥W., Jr.
(Eds.), Proceedings of the 1st National
syaposium on Radicecology held at Colcrado State
yniversity, Fort Collins, Colorado, Septeshber
10-15, 19F%, (p. 373-383), ‘/u6 ¢.

Bottor fauna in the animas fiver £tos the
mill to the New Nexico state line vere much
less abundant than above the atll and in
gnpolluted tribuzary streass. Few or none of
the insects important as food for fishes uere
found in approxisately 30 to 40 miles of
pciluted river telow the mill. Ply larvae
wore the scst resistant to pcliuticn and were
found At nearly all staticns, The reduction
of food supply and the direct toxic eftacts
of the sill wastes reduced nusbers of finh
belov the sill., Toxiclty taests using rainbow
trout vith various mill wastes were unseful {n
detersining the most harmful vastes. MNedian
tolerance limit vslues ranged fros 0.09% to
0.22% for organic raffinate vastes. Other
vastes vere less toxic. Eased upon the
voluses of vastex discharqed to the river and
their toxicity, it was astimated that abcut
600 cubic feet per second were necded in 1958
to dilute vastes in the river to protect fish

lifa. By the fall of 19%9 a progras of waste
treatment and storage of the most toxic waste
in ponds had hoon effected., Tt was estimated
from the toxicity studies that river dilution
tequirements had been reduced to 144 cublc
feet per secund. The data regarding the
radium 226 content of attached filamentous
algae, aguntic insects, and fish from the
Animas River and other streans yleld a good
deal of information regarding the fate of
thic meterial in the water environment and
its uwplake by the aguatic biota. The
natural, or hackground, radium 226
concentrations of these various foras have
been shown, together with associated water
and silt concentrations, and for the lover
toras the radiuw 226 concentrations have been
telated to the gross alpha radioactivity.
Radium 226 concentration factors for algae,
insects, and skeletong and flesh of large
suckers have been derived and appear to be
consistent anong themselves and among the
tygas of bicta. Thus, it has been indicated
that a concentration factor for attached
tilanentous algae is in the range of 500 to
1,000, and that the corresponding factor for
aguatic insects is no different. Radiue 226
concentration factors for sucker skeletons
appear to be about 100, while for sucker
flesh a concentration factor of only three
was observed, desonstrating the bone-seeking
gualities of radium 22b. (Auth) {Fum)

<138>»

anspaugh, L.R., P.L. Phelps, G.W, Huyckabay, and
T. Todachine, Lawrence Livermore Laboratory,
piomedical Divisicn, Livermore, CA. 1973, July %

Pield Spectrometric Measuroments of Radionuclide
Ccncentrations and External Gamsa Exposure Rates
at the Neyada Test Site, A Demonstration Study.
OCRL-51412; 19 p.

A study was conducted at the flevada Test Site
to demonstrate the feasibility of using a
gertable Ge{tl) detector systesm to conduct a
large-scale sarvey of the gamaa-emitting
tadionuclides present in the environament.

The technique of asing field spectrosetry to
quantitate radionuclide concentrations amnd
externsl gaama exposure gates is briefly
susmarized, HNeasyresonts vere smade-at 14
locations close to the Baneberry and Sedan
fallout fields. Pifteen radlonuclides vere
identified and guantitated, including tvelve
fallout radionuclides: mn 54, Co 60, Ru 106,
nh 101, Rh 102s, St 125, Cs 124, Cs 137, ru
1€2, By 154, Bu 155, and Lu 174. Host vere
associated with the Sedan fallout field, but
ganeberry contributed significantly to the
grasent levels of nn 54, Co 60, Ru 106, Sh
125, and Cs 138, Cg 137 was the most
abundant radionuclide at 10 of the 14
lccations and vacried from 438 to 9960 aCi/a2.
The most abundant radionuclide at any
lccetion was Rh 1028, which had a maximum
level of 19,160 nCi/m2. 2External gaama
expoeyre rates varied fraos '5.8 to 806 uR/hr,
the lvtter is eguivalent to 3.1 rad/yr and {8
a03t1y due to the presence of Co 60 and Rh
1¢2n, The levels of naturally-occurcing
radioneclides varied by as much as a factor
ot 2, Yhie field spectrometry method is
conpare? with other sethods of conducting s
largu~s~ate survey. {(Auth)



<139>

Archer, V.B.,, J.K. Wagoner, and PF.E. tundin,
0.S. Dapartment of Health, PFducation and
welfare, Aealth Services and Nental Health
Adninistration, National Institute for
Occupational Safety and Health, Division of
Field Studies and Clinical Investigations, Salt
Lake Clty, UT; National Institute of Child
Health and Human Development, Bethesda, MD.
1973, October

Lung Cancer Among Uranium Miners in the United
States. HRealth physics, 25, 351-37%

Excess respiratory cancet has keen
demonstrated among all groups of uranium
miners who have had more than 120 working
level months of radon daughter expcaure.
Lung cancer incidence rose with increasing
exposure. Pactors vhich might aistcrt the

exposure-resgonse relationship were revieved,

Exposure to other agants such as cigarettes

probably contributed to the excess, but these

factors should not be considered fp setting
permissible levels. Respiratory cancers are

continuing to appear at a high rate asong the
study group even though radon daughter levels

have been narkedly reduced and most of the
study group have ntopped mining. (Auth}

Table 5 gives copious data on respiratory cancer

cases amocnqg study group vhite undergrcund
uranium workers, 950-1971,

<140>

Not given, Argonne Wational Lakcratory, Argonne,

L. V972

Radiological and Environmental fesearch Division

Annual Report, Ecology, January-Decembkter 1972.
ANL-7960 (Pamt 3): 163 p.

The ecology report i{s organized into three
sections, namely, Great Lakes Fadicecology,
Great lLakes Thersal Studies and Terrestrial
feology. The radioecology program is
concerned uwith the biogecchewical tehavior
and pathvays to san of radionuclides and

toxic trace elements in the Sreat lakes., Twe

papers dealing with Pu- 239 {n vater and
biological samples are abstracted separately
and the other papers cover studies on the
Opossun shrisp, Cs 137 concentraticns of
alevives and sculpins, measurement of

sedinmentation rates using natural and fallout

radinnuclides, and sediments in Lakes
Michigan and Superior. 1The Thersal Studies
Group investigates the blological effects of

thermal discharges at the Point PDeach Nuclear
Pover Plant near Two Creeks, Wisconsin. Work

is focused on the behavior response of Lake
michigan fish to heated efflucent and studies
of €ish &istribution in therszal plumes. The
terrestrial ecology studies are concecrned
with tritium behavior in air-plant-soil

systeas, sylfur dioxide resistance in plants,

a model of strontium and sanganese dynamice
in a tropical rain forest and radiation
effects on carbohydrate syntheseis and
utilization in trees. (TAN)

43
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<14t

Astley, C., and C.L. Sanders, Battelle Memorial
Institute, Pacific WNerthwest Lahoratories,
Biology Departsment, Richland, WA. 1973, April

Biliary Bxcraticn of Injected Plutonium 238,
BNWL=1750 (Part 1); Part of Thoapson, R.C.
(8d.}, Annual Report for 1972, (p. 35-36), 103 p,

Biliary excretion is an important mechanisam
for clearance of liver Pu. The experisental
wmanipulations used to study biliary excretion
may influence the tissue distribution and
excretion of Pu by other routes, Groups of
five rats vere subjected to several
manipulations required for bile duct
cynnulation and bile collection. The results
thow that only 2.4% of infected Pu 2390 vas
found in the bile collected continuously for
S5 days after Pu injection. Bile tlov rates
vere tvice as high when bile was collectel
for only 1 hr/day and divarted back into the
G.I. tract the remaining 23 hry/day, as
ccapared to bile flow rates when the bile was
ccllected continuously during a 5 day perlod
after cannulation. Cannulatjon of the bile
duct prior to injection of Pu 238 greatly
redyced the amount of Pu 238 in liver, wvhile
increasing the amount of Pun 238 present in
tone. Abnut 0.3% of pa 238 glven to tats by
gavage along with bile and NaoH to neutralize
stonach ACl, was retained in the body at 10
days after adzinistration. Less than half
the Pu 238 excreted in feces was accounted
fcr in the bile, indicating loss of Pu 238 in
teces via diffusion or secretion from gut
mucosa., {(PuNM)

Table 1 shows tizssue distribution and excretion
of intraperitoneally injected Pu 238.

<142>

crumaitt, W.B., Atomic Bnerqgy of Capada Limited,
Chalk River Wiclear Laboratories, Biology and
Health Physics Division, chalk River, Ontario,
Canada, 1971, Deceaber

11guid Bffluent Monitoring. ABCL-8075; PR-B-9%;
Part cf Progress Report, July 1 to September 30,
1971, Ip. 32), 56 p.

The total amount of Pu 239 discharged to the
Gttava River in mg/d is8 given in Pigure 2.
At no tise 4id the average concentrations of
radiocactivity in the effluents exceed 1% of
the ICRP U0 hr occupational wpC for water.
toF)
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Not given, Australian Atomic Bnerqy Ccasiasion,
Resesrch Establishment, Lucas Heights,
Australia. 1973, April

Environnental and Radiological Safety Aspects of
the nining and pProcessing of Uranium.
AABC/E~272; CONP-711227; Proceedings cf the AARC
Symposium held in Lucas Heights, Australia,
December 9-10, 1971, 97 p.

The prime purpose of the symposium was an
educational cne, that is to dravw attention to
the probleas associated with the protection
of man and the environment in the vicinity of
uranium mining projects and to collect
relevant information for futere reterence.
Tuelve papers vere presented two of which are
abstracted separately for the data base. The
main topics covered in the syagosium sere:
sources of pollution in uranius sining and
processing activities and aethods for their
control, environmental studier for uranium
provinces, practical dosimetry in uraniunm
sining, biolegical effects of radiations,
radiological safety and prosgects for control
of radiological hazards in uranium mining.
One paper consisted of a biblicgcaghy on
radiological health and safety aspects of
uranium mining and ore *reatment. (FMM)

<144>

Bair, ¥.3., D.H, ¥illard, J.P, fierring, and L.A.
George, General Plectric Cowpany, Hanford Atomic
Products Operation, Biology Labcratory

Richland, wA. 1962; 1963, January 15

Retention, Translocation apd Excretion of
Inhaled Plutonium 239 Dioxide, HW-76000% Part
of Xornberg, H.A., and Swezea, B.G. {Bds.),
Hanford Biology Research Annual Report for 1962,
(p. 126-135): Health Physics, 3, 638-649

Beagle doqs were given single exposures to
one of saven Pu 239 Pu02 acrosols that
differed in particle size frcm 0.2 to 7.6 u
mass median diameter (WMD), <Translocation of
plutonina to cther tissues and excretion in
both urine and feces up tc a mcnth after
exposure were greatest for dcgs exgosed to
aerosols with the ssallest median diameter,
Doqs exposed to an aerosol with a MMD of 4.3
o were stodied for adont 10 months. The
half~-time for retention of Pu 239 in lungs
vas about 300 days; however, durino this
period there was continuous accceualation of
fu 239 {n troachisl lyaph nodes, which
resuylted in about a 1500-1800 day half~time
for total body retention cf glutonium.
Inhaled apd intravenously indected plutoniuwm
nitrate (0.2 ¥ BNO3) vere cospared in still
other dogs. After inhalation, 70% of the
body burden was in the lungs, 10% in the
liver and 15% in bone. After iniravenous
injection, sore tlan 80% of the body burden
was in liver and ahout 6% each in the spleen
ard yone., The rate of excratian ia urine was
abouyt five times qgreater after inhalaticn
than after intravencus injection.
Corresponding differences ware cbserved in
the levels of plutonius in blocd. The results
of these studies eaphasize the impcrtance of
the chemical torm and the particle size of
inhaled plutcnium aerosals op retention,
translocation and excretion, and peint cut
the yproblems to be encountered in estimating
:ke :gdy purden from excretion analysis.

at!

<145>

Ballou, J.F., and W.G. Worrov, Battelle Memarial
Institute, Pacific Northvest lLahoratories,
Biology Department, Richland, #WA. 1973, Aprtil

Leng-Tern Effects of DTPA Treatment of Plutonium
peposition in Rats, BNWL-1750 (Part 1): Part of
Thosgson, R.C. (2d.), Annval Report for 1972,
tg. ©6-%59), 103 p.

Six weekly treatments of inhaled DTPA were
given to rats starting 20 days after Pu
inhalation. The animals vere sacrificed
rectodically over their litetime for
gathologic examination. Aerosols of Pn 239
(K03) 4 were generated fromn a 0.27 W ANOI
scluticn. Groups with Pu or DTPA only, and
shaw treatsent groups vere included., DTPA
treataents decreased the Pa content of soft
tissues and bone coapared to the asounts
taound in sham treated controls, After the
series of 6 DTPA treatments the lung burden
tended to be reduced to about 70X of that in
shan treated rats. The total rat hurdan vas
reduced by half. No gross pathologic
response was observed in the DTPA traated
rats out to 200 days; histopathology results
are not yet available. (ram

<146>

gallouy, J.B,, and W.G. Morrov, Battelle Memorial
Institute, Pacific Northwest Laboratories,
Blology Department, Richland, %A, 1973, april

Chelatability of Plutonius in Blood. B NNL-1750
{Eart 1}: Part of Thosmpson, R.C. (Bd.), annual
Report for 1972, (p. 62-63), 103 p.

Blood taken from a dog at varicus times after
intravenous or intratracheal injectien with
fu nitrate or Pu citrate, was heparinized and
centrifuged and the plasaa vas ultrafiltered
using ¥isking cellulose tubing. UT®A (7 x
10(E-3} #) waz added to these samples of
dloosd, and the percent of ultrafilferable Pa
in the plasea was taken as a measure of the
asount of Pu available for chelation.
Fellowing intravenous injection of Pu
citrate, Pn in bload was initially 30 to 30%
chelatable; after 3 hr approximately 80X of
the blood vas chelatable. Hovever, duriug
this interval the tota) bloond Pa level
decreased about 90%, s0 the net asmount of Pu
available for chelation remained fairly
constant up to 3 hr after infjection. Thre
results after intratracheal injection of Pa
nitrate and Pu citrate, still very tuntative,
indicate thet blood Fu iz free 50 to 64%
chelatable up to 4 hr after injection. The
awgunt in blood increasad 3 to 19 €014 for
the nitrate and citrate salts, vespecrively,
during the first & hr fnllowing intratracheal
injection. 1In separatad plasma or serux, Pa
rapidly becoies less available, suggesting
the involvement of formed alenents of blood.
{Auth}
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Bausgartner, ¥.¥,, A.¥. lLacson, G.H. Crook, and
C.E. Nowton, Jr., battalle Nemorial Institute,
pacific Northwest Laboratories, Radiation
protection Dapartasnt, Richlend, WA; Ceneral
2lectric Company, Richland, WA, 1965

The Treatnent and Evaluation of Internal
Doposition fros a Plutonius Sound., BREL-SA-39;
% pe

Prraqoents of plutonfum with activity
axcending 10 aCi, resultiag from an explosive
disintegration of plutoniuvm setal, penetrated
& houod glove and lodged in the left upper arm
cf An esployee, The health physics and
nedical aspects of the incident vare folloved
riqorously; urine sasples continuously
anialyzed for plutonium activity: dlood
sasples ottained and analyzed grioz to the
adeinistratiaon of some 70 intravencus
injectiona of dlethylenetriaminepenta acetic
acid {DTPA): and the actieity in the wound
wnssured frequontly. Otservaticns cn
sodificaticns of prior methids of treatment
ace presanted, i.e.,, vwashing cgen wound with
solutions of DTPA and effect of intramuscular
infections of DTPL into the wound site.
piecaasions are presented that include
methcds of evaluating the intornal
deposition. The use of digital and analog
coaputer techniques using the standard sodels
with chserved data is analyzed and the value
of the analcq cosputez for alding the
anderstanding of excraeticn patterss fros
pluteniue degosition cases dincussed. (Aath)

<188>
faxeter, D.¥., N.8, Posenthal, and A, lindentaus,
Argonne Wational Laboratory, Division of
8iological and medical Research, Argomne, XL,
1973, July

Decorporation of Nonoseric Plutcniae from the
DPag by Glucanh ard/or DTPA. Radiation Research,
€5¢h, 18-152

Monomeric Pu 239 vas injected intravenously
into toagle dogs to determine the
effoctiveness of DTPL (diethylenetriasinepenta
acetic acidy and flucan, a pelysacchaside
derived {ros yeant cell valls, as agents for
plutonium decorporation. DTFA therapy (30D
®9/%q) was initiated six days after plutoniuz

infecrion and continued, on 8 tuvice “wekly
tasis, for 6a days. Glucan (15 ug, 46, given
in confunction with DTPA tO a secord group cf
do9s, vas adeinistered on deys &, 33, and 52,
Control atimals recelved starile saline in
place of hoth HTPA and glucaa, When all
animals vere sacrificed or day 90, the liver
burden in control dogs vaz the same as
previously determined at 3ay 6. DTPR therapy
removed over 96% of this plutonius; removal
fros spleen, lungs, kidneys, testes, muscle,
and lysaph nodes ranged betzeen S0 and 90%,
The total skeletal content wae alsc reducad
by S0%. Ad4unct therapy with glucan 44 not
tesult in significant additicral removal ot
plutoninm, probably becauss of the high
effectiveness of OTPA given alone, Species
diffexences in the deposivion of plutonijum in
1iver as releted to the effactiveness of DTPA
therapy, with possible isplications for man,
are discussed. (rath)

gaxter, D.¥,, N.%. Rosenthal, J4.J., Russoll, B,
floretel, D. Chladek, and A. Lindenbaum, Argonne
wational Laboratory, Division of Biological anmd
n;g;enl Research, Argonne, IL, 1972, Decerber;
1

Ccagarison of Monomeric and Pelymeric Plutonius
in the Dog and Mavse. ANL-7970: Part of Annual
Pepcce, 1972, (p. 126), 236 p,; Radlation
Research, Sa, S%6..565

fnonoseric or polyseric plutonium was injected
iotravenourly into beagles and CP 01 mice &n
order to cospare total bedy distribution of
the two forss of this actinide in these
sgecies. lood4 clearanc:t: rate, intralocbar
liver aiutribution, and nrinary and fecal
excretion were also dererained for the dog.
fonomeric plutonfum was cleared froa dog
blcod less rapidly thun polymeric plutonium.
buring the first 15 »ip cnly 20% (vs 99%) had
left the circulaticn., At sacrifice, 6 days
fcatinjection, signifirantly scre monomeric
plutoniun ressined in the blood although the
ascunt of cach fors was less than 1%.
manoseric plutonius wias deposited chiefly in
1iver and skeleton of both species.

folrneric plutonive vas deposited in liver,
sgleen, and lungs, with a cosparatively seall
angunt deposited in the skelaton.
Autoradiographic messurements of plutonius
degasition within the dog liver lobe showed a
telatively homogenesus distribution of
sonomeric plutcnius, vhereas polymeric
plutonium tend2d to be associated with
sinusoidal (phagocytic) cells at the center
of the liver lcbe. The roles of phagocytosis
and protelin bhindirg in plutonium transport
and vetention, with possible implications for
man, are discussed. (Auth)

Tables 1 and 7 shuv the distribution and
cencentration of monoseric and polymeric Pu in
tissves of deg and mouse after IV administration.

<150>

Blair, H.A,, University of Rachestur, School o<
medicine and Dentistry, Department of Radiation
2iolegy and Biophysics, Rochester, RY, 1972,
Dacentar

Radiaticn Dose-Tive Relations for Indoction of
Ostecsazcoma in nice and Dogs and thelr Bearing
on Rmaximal Peraissidble Burden of Strontium 90 in
man. ‘'tealth Physics, 23, 7%59-755

A sethod is discussed for deriving latent
periods when survival times and quantities of
injected carcinogenic nuclideas are the only
data available. It is proposed, with exasples
frea the 4->¢ ard the mouse, that the
toxicities with zuspect to hone cancer
rreduction by Ra 226, Pu 239 and Sr 90 are
telated better on the basis of either
cadiation dose or injected dosze caunsing
cancer in egual times than on total incidence
cver an indefinite time. On this basis the
tcxicity of Ra 226 per iufeited dose probably
dces not exceed 40 times thit of Sr 90 in
taoth dcg and mouse. The ratio in contrast to
200 used by Marinelli in calculating the
saxinal peraissible burden of Sr 90 in man
lovers his value from 9.5 to 1.9 uCi. (Auth)

Tables 2 and 3 show the distribuxvinn and
concentration of Pu in daog tisdyus as affected
by qlucan and/or DTPA therzfpy.
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Borg, I.Y.s lLavrence Liverscre laboratory,
Vivsceore, CA. 1873, Narch 5

toaparison of Shack Effacts in Granitic rock
Recovered from the Monigue Event, Algeria, and
the Plledriver Bvent, Hevada Test Site.
UCRL-51349; 14 p.

Shock:d granite samplesg from the Mcnique
vyent in the Hoggar Nountains, Sahara, have
been aicroscopically examined and compared
with fractured granodiorite recovered from
postshot coges at the Piledriver site, Nevada
Test Site. One sample, nominally from thke
pulverized zcne adfacent to the Monigue
cavity wall, is estimated to have Leen
shocked to 155 plus or minus 3% kbar pressure
and to have been recovered a fevw meters or
1.02 plus or ainus 0.02 r sut ¢ from the shot
point. The second sasple, ncaminally in the
fractured zone, is estimated to have been
shoc%ed to 35 plus or minus € kbar and
recovered 1,45 plus or minus 0,08 r sub ¢
from the shot point. Prom all indlcations
the dimensicns of the pulverized and

frar{ ired zones measured at toth the Monique
and piledriver <ites are ccmerarable when
scaled to cavity radlus (¢ sub c) rather than
to yield (W(E+1/3)}. The Higgins anad
Butkovich equation is equally successful in
predicting r sub ¢ for the twec events, which
helies the common impression that Hoggar
cavities are always smaller than those \
produced by comparable %.S. explosions. Prosm
the point of view of phenomonology, the
Monigue and piledriver events differ in twe,
possibly related, respects. A zone of
residual stresses exists heyend the fracture
zone at Monique and was not recognized at
Piledriver in postshot drilling operations.
Secondly, on a microscopic level samples
shocked ostensively to the sane pressures
contain a slightly more pervasive and closely
spaced netvork of fractures at the Monigue
site than at Piledriver, (Auth)

<152>
Borisov, Y.P., A.T. Ivannikov, and S.H.
wikhailovich, Not given. 1966

Antidate Therapy of Uranjum and Pclonium
Poisoning., ABC-tr-690L; Part of Moskalev,
Yu.T., Distribution and Biological Bffects of
Radioactive Isctopes, (p. 670-677), 718 p.

on poisoning rats with U 238 in the form of
soluble urapyl nitrate, the most effective
geans of first aid for reducing uranium
absorption from the intestine proved to be
disubstituted sodium phosphate (or its
neutral mixture with monosubstituted sodiua
phosphate). oOn poisoning with Po 210 in the
form of the soluble nitrate salt in bisauth,
an effective antidote proved to he the
official antidote against heavy metals--the
alkali solution of hydrogen sulfide
(ANTIDOTHN METALLORUM), as well as
hydroquinone sulfohydrate, an anhydrous
preparation of hydrogen sulfide. carbolen,
activated charcoal, universal adsorbent ard
bismuth nitrate proved to be ineffective.
(Auth)

€153>
poss, M.R., P.D. Hobbs, R.W. Lloser, and D,E,
nichels, Dov Chemical Company, Rocky Flats
vivision, Golden, co. 1973, April 13; 1973,
August

Annval Environmental Monitoring Report, Rocky
Plats Plant, January through December 1972,
Including Estinates of Releases to the
Envircnment from Plant Operations. RFP~ENV-72:.
WASH=~1259; Part of Environmental mMonitoring at
Major U.S. Atomic Bnergy Conmmission Contractor
Sites, Calendar Year 1972, (p. 197-229), 1217 p.

Results of the environumental monitoring
program in the vicinity of the Rocky Flats
Plant during 1972 indicate that yearly
average environmental concentrations of
plutonium in air and wvater vere less than 2%
of applicable federal standards. Total
long-lived alpha cmitter concentrationsg in
air, including natural backgqround, were less
than 30% of the soluble Pu 239 standard. No
agparent changes were noted in the
distribution of pluteniur in soil from
pravious years. Changes in the distribution
isopleths compared with 1971 are a result of
additional sample results in the computer
mcdeling program and do not reflect physical
sovement of plutonium in soils. (Auth)

In an addendus to the monitoring report it is
stated that the concentrations of U and Pu in
public areas as a result of "air and wvater
effluent releases from the Rocky Plats Tlant are
all telow 1% of the relevant AECH 0£524
Radioactivity Concentration Guides., Table 15
gives the Pu concentrations in vegetaticn
samplas, Table 16 gives the Pu concentritions
ip scil samples fron around the Rocky Flats
Plant. fTable 13 gives the Am concentrations in
reservoir water samples.
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Boyd, G.A., A. Williams, W.L. Ninto, D.V.
Tiedeman, R.w. Fink, G. Casarett, and R,G.
Metcalf, University or California, School of
Medicine, Los Angeles, CA. 1950

Simultaneous Studies on the Intravenous Lethal
Dosage of Poloniua, Plutonium, and Radium in
Rats. Part of Pink, R.M. (Pd.), Biological
Studies with Polonium, Radium, and Plutonius,
Chapter 8. ncGrav-Hill Book Company, Inc., New
York, New York, (p. 295-404), 419 p.

Comparative lethal-dosage studies of radium,
plutonium, and polonium in rats vere made to
determine the relative toxicities of
plutonium, polonium, and radium. Clinjcal
observations, qgross and sicrescopic
pathological studies, and henatological
studies were made. AL death the rats were
analyzed for total polonium and radium
remaining in their bodies. The retention of
plutonium was not deterained. The LD 50
(lethal dosage for 50%) for rolonium,
plutoniun, and radium at 20 days vas 43, 83,
and 2,100 microcuries per kilcgram,
respectively; at 60 days it was 23, 46, and
73% microcuries per kilogram; and at 100 days
it was 17, 37, and 320 microcuries per
kilogram, If the toxiclty of an element i=
defined as the reciprocal of the LD S0, the
ratios of toxicities show polonium and
plutoniuam to be 49 and 25 tises as toxic as
radium at 20 days, 32 and 16 times as toxic
at 60 days, 18 and 9 times as toxic at 20
days, 144,000 and 1.01 tipes as toxic at 60
days, and 82,000 and 0.55 tipes as toxic at
100 days, respectively. The most pronounced
clinical effect of the three elements is a
continnal loss of veight from injection to
death. The rate of loss increased as the
dosage increased. The patholagical changes
found, in common, in rats injected N
intravenously with plutoniup, radium, and
polonium included pulmonary infection, lung
hemorrhage and edema, liver necrosis,
gastrointestinal hemorrhage, depletion of
germinal cells and sperm in the testes,
marked decrease of functional cells in the
hegatopoietic organs (spleen, lyaph nodes,
and bone parrow), atrophy of the sgleen,
hemorrhage and atrophy of the lymph nodes,
and hemorrhage in the hone marrovw cavities,
Apparent regeneration of functional cells in
the lynph nodes and bone marrow was observed,
In the spleens of aniamals infected with
plutonium and radium there vas hyperplasia
(increased cellularity) of the pulp. In rats
iniected with plutonium there was a
suggestion of a slightly abnereal degree of
degeneration of follicular cells in the
ovaries of half the female rats studied.
Degenerative changes and discrqanization in
the epiphysis of the femur vere found in
approximately half the animpals injected with
plutonium and in a third of the rats injected
with radium, with marked depletion of
osteoblasts and osteoclasts in almost all the
rats in each of these grcups. (Ruth)

Apperdix 1 deals with the effect of relative
time of injecticn in survival time and Appendix
2 gives survival time for individual rats.

47
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Boyd, G.A., H.E. Silberstein, R.M. Pink, A.
frenkel, #.L. Minto, R.G. Metcalf, G. Casarett,
and G.W. Suter, University of California, School
of Medicine, Los Angeles, CA. 1950

pilat Studies on the Intravencus Lethal Dosage
of Foloniuam, Plutonium and Radium in Rats, vPart
of Pink, R.#. (Bd.), Biological Studies with
folcnium, Radium, and Plutonius, Chapter 7.
HcGrav-Hill Bock Company, Inc., New York, New
Yerk, {p. 211-294), 411 p.’

filot studies were made on polonium,
plutonium, and radium to determine the 20 day
LL 50 (the dosage that is lethal for 50% of
nature rats in 20 days)., Polonium dosages
ranged from 50 to 170 uCi/kg, plutoniam
dosages ranged from 18.5 to 185 uCi/kg, and
radium dosages ranged from 17 to 8,000
uCizkg. The 20 day LD 50 dosage values in
teras of uCi/kg for polonium, plutonium, and
rurified radium (polonium at approxismately
0.07% of equilibrium value) vere found to be
approximately 50, 130, and 4,000 uCiskg,
respactively., The toxicities relative to
putified radium as defined by the ratio of
the 20 day LD SO0's were approximately 93 and
32 microcuries for polonfus and plutoniue,
respectively. A radiup preparation estimated
to contain about 2 microcuries of polonium
per 1,000 microcuries of radium appeared to
be 2 to U times as toxic as the purified
radium in the period 40 to 100 days after
injection. The weights seemed to be the best
clinfcal criterion of the condition of the
rat. In general, as the dosages increased,
the rate of veight loss increased. Pathology
studies were made on some of the aninals at
death. Poloniua produced changes in the
hematopoietic system at all dosage levels
used. These changes consisted of a marked
atrophy of lymphoid elements in the spleen
and lymph nodes, as vell as a marked
depression of cellular eleasents in the
natcov. Visceral engorgement was a constant
finding. Liver changes wvere unimpressive.
The changes in the S0 uci/kg range suggest a
lesser degree of toxicity than at higher
levels. Radius caused changes in the
hematopoletic system, 1iver, kidney, bowel,
bone, testis, aorta, and coronary arteries.
The changes in the hematcpoietic system,
bone, testis, and bowvel were compatible with
x radiation effects. Liver, renal, and
vascular effects vere unlike changes produced
ty x radiation. Plutoniun produced damage to
the hematopoietic system, hone, liver,
testis, and kidney similar to that caused by
x radiation. The testis may be less sensitive
in conparison with other tissues than it is
in high-voltage x radiation experiments.
{Auth)



<156>

<156>

Braason, P.E., and J.P. Corley, Battelle
Hemorial Institute, Pacific Northwest
taboratories, Occupational and Pnvironmental
Safety Dapartment, Richland, WA. 1973, April

Environmental Surveillance at Hanford for
CY-1972. BNWL-1727: 52 p.

samples of surface wvater, grcundwater, air,
foodstuffs, soil and vegetation were
collected at the Hanford site and analyzed
for radioactivity. Colunbia River water also
received chesical and biological anpulysis.
Adaitionally, measurements vere made of river
immersion exposure rate, surfaca exposure
rate (1 meter above soil surface) and
radionuclide deposition on soil surfaces and
highwvays open to public access. In 1972 the
averade river radionuclide cencentrations
were less than 1¥ of the concentration guides
for all f{dentified radionuclides.
tUnidentified alpha esitters were 2,2% of
vhich about 0.4% was due to Hanford
operations. Airborne radioactivity
concentrations at the Hanford boundary were,
on the average, the sase as the more distant
sampling locations, indicating that Ranford
operations did not contribute detectably to
off-site airtorne radiocactivity. Average
airborne bota, alpha, and T 131
concentrations vere 0.3, 6.6 and 0.1%,
respectively, of the concentration guides for
1972. A nuater of foodstuffs were sampled
and analyzed forxr radlicactive content.

Average concentrations of Zn 65, Sr 90, I 131
and Cs 137 in local milk were less than 1% of
the concentration quide for water, Trace
radionuclides vere also measured in local
meat, poultry, eggs, produce, gamebirds,
white fish and willapa Bay oysters. There
are po applicable concentration guides for
these foods. 2n 65 concentration in the
oystucs decreased through 1972 at a rate
closely corresponding to lts radioactive
decay rate and averaged 1.7 x 10(B-6) uCi/gm
in 9 samples. Soil and vegetation samples
vere analyzed for Pu, U, Sc 90 and ganma
emitters, Iadividual resuolts shawed no
particular geographical pattern and the
concentrations are helieved to be the result
of natural occurrence and cegional fallaut,
tocal Pu concentrations are typical of arid
vestern states, The average external
radiation exposure rate in the vicinity of
Hanford was about 0.22 mRsday. The iasersion
exposure rate in the columbia River at
richland averaged 0.14 mRs/4day, and the
Columbia River shoreline exposure rate
averaged 0,24 mR/day at Richland, toth lowver
than measured upstream. Estimated 1972 dose
to the average Richland resident from Hanford
sources was less than t orem (0.6% of the
standard), about the same as for 1971. (Auth)

See Also Report DNWL-1727 (Add).

<157>

Brever, L.W. (Ed.), Sandia Corporation,
Industrial fAygiene Laboratory, Environmental
Health Department, Albuquerque, WM. 1968,
Fehtuvary

The Detere’natior of Actinides in Urine.
5C-n-67-3084; Part of Apalytical Procedures for
the Pnvircnmental fiealth Latoratory, (p. 3~V =
3-2), 167 p.

Urine is ashed using nitric acid and hkydrogen
peroxide. The ash is dissolved in
hydrochloric acid and the actinides, Am 241,
Th 230, Po 231, D 233, Wp 237, Pu 239, and Ca
2u4, elactroplated from an ammonium chloride
glus hydrachloric acid electrolyte. The
isotope is identified and guantitated by
alpha spectrometry. (Auth)

<158>
Brewer, L.W. (Ed.), Sandia Corporation,
Industrial Hygiene Latoratory, Environmental
Health Department, Altuguerque, HAM. 1968,
Pebruary

Analytical Procedures for the Environmental
flealth Laboratory. SC-m-67-3040; 147 p.

This sanunal vas compiled from techniques used
in the Industrial Hygiene Laboratory of
sandia Corporation at Albuguerque, Wew
Mexice., The procedures are similar to those
used in other laboratories devoted to
industrial hygiene practices. Sose of the
methods are standard and others are modified,
Scwe vere developed at Sandia. New and
revised procedures will he issued as
eugplements to this document. Three of the
rrocedures have been abstracted separately
for the data base. Others include the
deteraination of saeveral organic comspounds in
air, Sr 90 and Cs 137 in soil, vegetation and
water, mercury, arsenic and chromium in urine
and other elements and coapounds in
environmental and biological samples.

{Auth) (PHR)

<159>

Brewer, L.W. (Pd.}, Sandia Corporation,
Industrial Hygiene Laboratory, Environmental
Health Departrent, Altuguecque, WN. 1968,
Febxuary

The Determination of Enriched Uranium in Urine.
SC~N-67=3008s Part of Analytical Procedures for
the Environmental fiealth Laboratory, (p. 13-1 =
13=3y, 147 p.

Oranium is separated froa urine by
copracipitation with ammoniacal alkaline
earth phosphate precipitate. The pracipitate
1s ashed, and the uranium is purified by
solvent extraction. The extract is
evaporated onto a steel planchet for
ceanting. (Auzth)



<160>

Brover, L.V. (Bd.), Sandia Corpcration,
Industrial fiygiene Laboratory, ¥nvironsental
Health Departasnt, Albuquerque, K&. 1968,
Pabruary

The Determinaticn of Total Uraniue on Fallcut
Trays and in Soil, Urine, a»d Water.
SC-n=67-3nu4; Part of Analytica) Procedures for
the Bnviconaental Mealth tabeoratory, (p. 33~ -
33-5), W7 p.

Pused mixtuces of uranios in sodius fluoride
(2% lithium fluoride) exhibit atrong
fluorencence (at 560 mu) in vitraviolet
radietion, The intenrity of fluorescence is
proportional to uranjus concentrations froa
less than 0.001 ppes to acce than 10 ppm. 1he
sethod is nearly specitic tor uraniums, and
sensitivities in the range of 0,000%
sicrogram (plus ot ainus 10%) per fusion
batton can te obtained. Large smoynts of
quenching tntarferances age gesovad, and
uranius purified, by solvent extraction.
flethods of preparation of sawples ¢f urine,
water and fallout trays are descrited.
(Auth) (Pan)

<161>
Brightvell, J., and A.G. Hopplestcn, University
of Newcastle upon Tyne, Roysl Victoria
Infirmary, Depactsent of Pathology, Newcastle
upon Tyne, ®ngland, 1973

Inhibition of Urethcne-Induced Fulmcnary
Adenosas by Znhaled Flutonfus 229. British
Journal of Radfology, 46(S43), 180-102

Exposure of inbred mice telonging to an A
strain to the inhalaticn of plutonium dioxide
significantly {nhibited the capacity of
urethane to induce pulmorary adenomsas, but
tumor size vas unpatfected., Cell kinetic
studies suggested that proliferaticn of cells
cosprising the adenomas diminiched with tive,
thouqh the decrease vaz less avident in
irradiated than 4in nonirradiated uninmals,
Alpha irradiation say act by interfering vith
the i--uno-deptass!ve affect of urethane.
{Aath)

<162>

Brodsky, A., J.A. Sayeg, ¥. Wald, R. Wechsler,
and R, Caldwell, University of Fittsburgh,
Graduate School of Public Health, Pittshenqh,
PA; Presbyterian University Rosgpital, Radfiation
and Bedicine Derartment, Pittsburgh, PA; WOUMEC,
Inc., Apollo, PA. 1967

The Weasurement and Managesent cf Insclable
Plutonius-Awericiuw Inhalation in man.
CONP-660920; Part of Snyder, W.S5., et al (Bds.),
Proceedings of the 1st Tnternaticnal Congress of
Radiation Protection held in Rome, Italy,
Septeaber 5-10, 1966, Part 2. Fergascn Press,
Oxford, England, (p. 1181=1190}, 1623 p.

A drybox explosion on Junuvary 17, 1965,
exposed three individuals to inhalatior of
dust containing a aixture of Pu 239 and As
201, Prelisinary measuresents at the
University of pittsburgh whale body counter
27 hr after the incldent, using a 1 sn thick,
2 in. D, Nal detector lndicated a possible

()]
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long burden as high am 0,68 uCl Pu 239 in one
aof the individeals. Althosgh & considetrably
fraction of the contasination was believed to
te Aa 281, apper-lisit estisates of Pu 239 in
thn lung were still as high as 0.268 uCi on
day & (postexposutel, mo the decisicn was
sade to adsinister V geday DTPA intravenously
fcr the naxt thrae days. Ona day 5, e
hondredfold inctease appesred in the
cogateTate and chnniol occurzed in the
spectral shapes {ndicating a auvdden
agpearance of new sarface contasination on
the anterior chest. This activity, as well
as i{ts probably source (another spot of
centaszination found on the forehead) was
tasoved. Subsdquent mpactral shapes
indicatad that further seasurcaents vere
indicative of lung radiocactivity. Isotopic
ansiyses of contasination and air ssaples
shoved that the sajor fraction of the
activity vas As 261. Interis estimates of
1dng burden vere thens 7 x 10(R-3) uCi of Am
2S% on day 43 8 x 10{E-3) uCi on day 11; 6 x
1G(E=6) uCi on day 283 and @ x 10({E=68) ucCi on
day 57. These valuen ave consistont with the
elinination of about 36,600 d/ain of As 281
and 54 d/ain of Pu 239 in the firat fecal
sample. Urine excrotion rates, initially
less chan 0.8 dpsy28 hr, increased 50-100
tises betweon days S-8, suggesting the
etticacy of DTPA in Temaving ‘naoluble Am 2019
fros the lunge. (Auth)

<1€D>

Bottaon, J.C.%. (Comp.), Australian Atomic Energy
Ccamission, Research Pstablishment, Lucas
Reights, Australia. 1973, Apcil

vadiological Health and Safety Aspects of
Uraniue nining and Ore Treatment, A
Bibliograthy. AAEC/E-272; CONP-71122%: part of
Proceaiings of the AAEC Svaposius on
environaertal and Radiological Safety Aspects of
the Bining and Processing of ticanium held in
tucas Haights, Austvalia, Necesber 9-10, 1979,
{20 gy, 97 p.

The bibliography on radiological health and
satoty aspects of vcaniue mining and ore
treatsent in ccoplled under the following
fourtenn broad headings- environmental
groblems; external radiation meamuresment;
general radicloglical health and satfety
angects; hiscorical aspeces: internal
contamination hazards: internal contasination
seanuresent; internal contasination
protection; sedical aspects; sonitoring
froqrans; radioactivity fundamentals:
radiological exposure lisits; standards and
requlations; ventilati{on: and vaste
gaOsgement. (PHA)
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aninsknxa. A.M., and Yea.®, Ovcharenkc, ¥ot
ven.

effect of Amaricium 2u1 on the nistopneholcqy of
the Ovarics of Rats, ARC-tr-738%7; Part of
noskalev, Yu.Y., (2d.), Resote Afteveffects of
fadiation pamage, (p. 455-462), S p.

Pxpariments vere carried cut on 126 white
tats o'. the wistar line with an initial
vaight of 160-170 g; 1% of them sorved as
cantrals. The experimantal rats were
adej nistered Am 231 intravencusly in a 2%
aa‘ution of sodius citrate (gH 2oquals €.,0) in
t'e following guantities: 0.096 uCizq (first
seoup), 0.035 ucCi/g {second grovp), 0.02
uCi/g (third group) , 0.01 uCi/q (fcurth
arour), 0.008 uciszg (fifth group) and 0.002
uCi/g (sixth grouny. The animals were killed
%, 3, % 7, 8, 9 and 12 months after
adsinistration of the radioisctope. The
morphological changes in the cvaries are
described and indicate a caonsiderahle
dasaging effect of tho various amounts of i
289 on the sex glands of female rats. There
vag a dependence of morghclogical chanqges on
the adainistered dose. The time of
developerent cf changes in the ovaries is
dependent on the Am 241 quantity
administered to rats. Por exasple, in the
radiotolerant primordial folliculi, it was
obgserved that atter An 241 administration in
quantities of 0.096 and 0.03% uCiy/g a
considerable decrease in their nuaber
occurred after a sonth; in the case of a
decrease in the administered quantity to 0.02
and 0.01 uCi/q--after five mcnths: with the
adelnistraticn of swall quantities {0.00U and
0.002 uci/g)--after eight of nina months, 1In
animals of all the experimental grcups an
irritation geriod preceded the dapression
rerfiod. With administration of large Am 241
qaantities (0.096 and 0,035 uci/q) this
pertad was trief and reprisented by a large
nuaber of aitoses in the follicular
epithelinm cells, With the adwinistration of
ssall Am 241 gquantities (¢.0C4 and 0.002
uci/q) it accupies an interval of three to
five months and is sorphclegically manifested
by an increase in the nuater of mature
folliculi. 1In 12 of the ‘IS5 axperimontal rats
vhich received Aw 241 in small) quantities
{0.004 and 0,002 uci/g) at late times (8-12
sonths) it was pousible tc detect multiple
follicular and luteinic cysts and tumors of
the thecoma and adenoma fypex. It should be
noted that the cppearance of these tumors
occurred when there was a lowv absorbed dose
in the ovaries (0.73 rad).(Fmm)

<165>

Lindenbaum, A., and N.A. Smyth, Argonne National
Laboratory, Nivision of Biological and Medical
Research, Argonne, IL. 1971

Deteraination of Plutonium 239 and Americium 2u1
in Animal 7issues by Liquid Scintillation
spectrometry. CONP~700716; Part of Hcrrocks,
D.L. and peng, C.T. (EdS.), Proceedings of the
International Confarence an Ocganic
scintillators and Liquid Scintillation Counting
held in San Franciscn, California, July 7-10,
1970. Academic Press, MNew York, New York, (p.
951-963), 1078 p.

Plutonium 239 or americium 241 in ashed
samples of hone, liver, spleen, feces and
urine, dissolved in 0.1 N fiCY, was assayed by
a liquid ncintillation method, using Triton
H-101-xylene-PPO., A coamercislly avallable
1iquid scintillation spectroseter was used,
and essentially 100% counting efficlency was

%0

achlaved. There vas close agreement betuveen
analytical tesults obtained with this liquid
ecintillation method and vith a previous one
esploying toluene-ethanol-Pp0; also between
restlta obtained with liquid scintillation
spectraometry (LS) as compared to proportional
ccunting (PC). LS is generally superior to
£C baecause it i3 less laborious and
tima-cansuzing, yields cloger replicatton of
analytical values, and persits more analyses
rer axperiment, since tissues low in activity
can ba counted individually, vather than
fcoled. The Triton N-101-xylene-PPN
scintillation fluid has advantages over
toluene-ethanol-pro: it permits the ase of
latger volumes of agueous samples, holds more
insoluble matter in suspenston (due to
gelation), and, in most cases, allows vials
tc he stored indefinitely without apparent
lcss of activity. Sinple instrumental
methods of detecting and correcting
occasional aberrant samples are described.
{Auth)

Table 2 ghows Pu 239 in liver, spleen and fenurs
of aice measurad by proportional counting and
1iquid scintillation.

<166>

Kicby, H.%., and M.L. Salutsky, Bound
Labcratory, Niamishurg, OH; W. R. Grace and
Ccmrany, Research Division, Washington Research
Center, clarksville, HD. 1964, December

The Radiochenmistry of Radium.
Pe

NAS=-NS=7057; 205

The monograph on the radiochemistry of radium
is one in a saries covering the
radiochenistry of essentially all the
elenents. In it are included reviews of
nuclear and chemical properties of radium,
discussions of methods of sample dissolution
and of separation teactions, descriptions of
ccunting technigues, and a compilation of
radiochenical separation procedures. (Auth)

<167>

Gibson, W.M., Bell Telephnne Laboratories,
Murcay Hill, HJ. 1961, August

The Radiocheaistry of Lead. WAS-NS-30040; 158 p.
The volume is one of a series of monographs
on the radiochenistry of the elements. There
is included in a review of the chemistry of
lead of chlef interest to radiochemists, :a
discussion of methods of dissolution of *
samples and counting techniques. The
standard radiochemical procedures for lead
are given and foram the bhasis of most of the
detailed radiochemical procedures coampiled.
In addition, information on techniques which
have demenstrated or promise potential
advantages for radiocchemical applications but
are not in general use by radiochenists are
Fresented. (¥nM)

Table | shows the isotopes of lead.



<168>
Mallins, W.T., and G.¥. taddicotte, Cak Ridge
#ational Lahoratory, Oak Ridge, TN, 1962, March

The Radiochamistry of Phosphorus., NAS-NS=3056;
32 p.

The volume deals with the radiochesistry of
phosphorus, and is one of a series of
monographs on radiochemistry of the elements.
There is inclcded a review of the nuclear

and chemical features of particular interest
to the radiochemist, a discussion cf probleas
of dissolution of a sample and counting
techniques, and f£inally, a collection of
radiochenical procedures for the element as
found in the literature. (Auth)

<169>

Chiacchierini, R.P,, G.L. Jessup, W.S. Nelson,
#.C. Telles, B, Tompkins, and J.F. Wright, U.S.
Departaent of Health, Education, and Welfare,
Public Health Service, Bureau of Radiological
Health, Division of Biologica) Effects,
Rockville, mD. 1970, Decemker

A Review of Radium Toxicity Studies.
BRH/DBE~70~5; 31 p,

The debate concerning the linear or threshold
response of somatic radiation injury has been
focused on the human radium toxicity studies,
Because of the critical pubdlic health
signiflcance of the data derived from these
studies, a task group from the Division of
Biolagicil Rffects of the Bureau of
Radinlogical Health undertook a reviev of the
available husan and animal radium stulies for
the purpose cf detersining the extent to
vhich animal and human data are sufficient to
resolve the question of a dosze-response
relationship. The reviev contained insthis
report lndicates that the animal and hum:»
radium experience to date is nct sufficient
to specify an unequivocal dose-responsa
nodel. Therefore, in the low dose regions
expacted to be experienced by the general
public, the assumption of a linear,
non-threshold madel continues to be a prudent
public health philosophy for standards
setting. (Auth)

Plutoniun is only mentioned in the Utah study
which vas initiated in the early 1950°'s and
designed to compare the effacts of Py 239 and Ra
226.

<170>

Carfagno, D.G., and ¥.H. Westendorf, Mound
Laboratory, Miamisburg, OH. 1973, March 15;
1973, August

Annual Bnvironmental Monitoring Report:

Calendar Year 1972. MLM-2028; WASH-1259; Fart
of Environmental Monitoring at Mafor 0.S. Atonmic
Brnergy Commission Contractor Sites, Calendar
Year 1972, (p. 97-128), 1217 p.

The average concentrations of Po 210, Pu 238
and tritium detected in the envircmnment
surrounding Mound Laboratcry, Miasisburg,
oOhio, are presented for calendar year 1972.
The average concentratjons of these
radicisotopes were well within the stringent
standards adopted by the Atomic Energy
Commission, The average concentrations of Fo
210, Pu 238 and tritium measuored in air
during this period vere less than 0.02%, 0.3%
and 0.1% of their respective (RCG's)
Radiocactivity Concentration Guides. Water
monitoring for radioactive species found the
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average concentrations of Po 213, Pu 238 and
tritius measured at the water sampling
locations during this period to be less than
0.3%, 0.1% and D.5% of thoir rospective
RCG's, These resultg represent a significant
reduction 1in concentrations of PO 210 and
tritiam over those seasnced in 1971, The
average concentrations of Pu 230 measured
during 1972 were slightly lower than, but
within the range of, those measared during
1971, vater uonitoring for nonradiocactive
species vas conducted. hdditionally, data
cencerning radioactive specles in surface
water, comssunity drinking vater, foodstuffs,
soil and £ilt are presented. No significant
uptake of radlioactive species from air or
water by plant or animal 1ife has heen
cktserved, HNo reentrainment of radioactive
sgecies from soil or silt is ind4cated at
thiz time. Soil core saanple analyses will
continue to establish a Pu 238 goil inventory
as part of the total program to assess the
impact of the Laboratory's opcrations on the
environment. {(Av.th) (PnM)

Table 8 gives thn concentration of Pu 238 in the
Great Mianil Piver, Table 16 gives a summary of
sail core analysizs for Pu 234. Table 17 gives a
sursary of analysis of Great Kiami River silt
samrles for Pu 238.

<171
Chapman, T.S., and 5. Hammons, Jr., Dow Chemical
Ccmpany, Rocky Plats Division, benver, CO. 1963

Schie Observations Concerning Uranium Content aof
Ingasta and Excreta of Cattle. Health Physics,
g, 79-81

Sanples of feed and excreta wera obtatned
from six head of Holstein heifers selected at
random from a dairy herd of thirty i{n Lariwmer
Ccunty, Colorado. The nornal diet of the
herd contained 5,000 uuci of uranium per head
per day. Most of this vag in the feed
concentrate. The calculated rate of
excretion of uranium in the urine and milk
conbined vas 0,69 of that in the feces., (PMM)

<1725
MeClelland, J., Los Rlamos Scientific
Labcratory, Los Alamos, NM. 1955, Ruagust

The Determination of Plutonium in Urine,
LA-1858; Part of Analytical Procedvres of the
Industrial Hygiene Group, Chapter 21, (p.
121-126), 173 p.

FCr the determination of Pu in urine, the
urine sanple is ashed vith nitric acigd,
plutoniun is coprecipitated with bisanuth
thosphate, diesolved in hydrochloric acid and
then coprecipitated with lanthanue fluoride.
The lanthanum fluoride precipitate is
slurried on a stainless steel plate and
ccunted for alpha activity with a
lcu~background proportional counter.
Quantities of the crder of 2 d/m or 2 x
10{E€~-11) g of plutonium can be determined by
this method. The tolerance for plutonium in
urine given in the LASL Official Monitoring
Randbook is 7 d/m/24 hour sample. Samples
are techecked if the results are 2 d/m/24
hcur sample or higher. {Auth)



52
<173>

€173>
nmcclelland, J., Los Alamos Sclentific
Laboratory, Tos Alamos, WM. 19E8S, Rugquat

Analytical nethod for Americium in Urine.
LA~18583 Part of Analytical Procedures of the
tndustrial Hygiene Group, Chapter 2, (p. 10-13),
173 p.

The method for analysis of asericium in urine
is based on the coprecipitation of americiunm
with bismuth phosphate froa a nitric acid
golution of urine salts at a pH of 1.7, The
bismuth phosghate s dissolved 6 ¥ HCI and
the americium coprecipitated a seccnd time
with lanthanum fluoride. The precigpitate is
alurried ontc a stainless steal plate and
counted vith a low-background propertional
alpha counter, Quantities of the crder of 2
d/a or 6 x 10(2~19) g of americium can be
deterained by this method. The tolerance for
americium in urine used at LASL {3 7 d/n/20
hour sample, Samples are rechecked if the
count is 2 A/m/24 hour sample or higher.
(Auth)

174>

tloyd, R.D,, D.R. Atherton, C.W. Mays, S.S.
McParland, and J.L. Williams, University of
tUtah, College of Madicline, Radichiology
pivision, Departument of Anatoay, 5alt Lake City,
oT. 1973, March 31

Curium Excretion, Retention, and Distribution
studies in Beagles. CO0-119-248; Part of
Dougherty, T.P., Research in Radiobiology,
Annual Report of Work in Progress in the
Internal Irradiation Program, (p. 163-177), 400
Pe

The metaholism of Cm vas studfed in S young
adult beagles from 0 to 57 days after the
intravenous injectian of Cm 244 plus Cm 2043
in citrate butfer, Total excretion during
_the first 3 veeks after injection was mainly
yrinary. Of the entire Cm eliminated in tbhis
3 week collection period, nearly 3/5 appeared
in the first day's urine. Abcnt 5 times more
Ca was excrated in the urine than in the
feces on the tirst day. Following this,
hovever, partitioning of Cm Letwvean urine and
feces in the daily excretian was mcre nearly
equal. A cosbination of total-body and
partial-body counting of the living dogs
atilizing the 209, 228, and 278 keV gamma
rays of Cm 243 indicated that at a weekx after
injection about 35% of the irdected Cm wvas
deposited in the liver and atcut 53% was in
nonliver tissue (mainly skeletcn). Three
dogs were sacrificed at 6, 13, and 20 days
after infection. Although the liver anad
skeleton acccunted for the bulk of the
retained Cu, some ather tissues exhibited
significant Ca concentratione, particularly
the thyroid. Urinary excretion, retention,

and tissue distribution of injected Ca were
sisiiar to that of inhsled Cm in 20 beagles
tapocted by McClellan, ot al, A coaparison
of Cm excretion by beagles with the other
transuranium elements Pu, Am, and Cf is
given. It appears that the partitioning of
excreted Cam between urine and feces is nmore
like Am than either Pu or Cf. During the
tirst 3 veeks after injection, Am, Cf and Ca
vere excreted axinly in the urine while Pu
excration vas predominantly fecal, Retention
valees for Pu, Am, and Cf at corresponding
tines are also cospared with those of

Cn. {Auth) (*nm)

Table 2 shows excretion of Pu, Am, Cs and Cf by
beagles during the first 3 weeks after
intravanous injaction. Table 3 shows biological
tetantion of injected Ca in beagles, Table #
shows ratention of Pu, Am, Can and Cf by beagles
one veek after intravenous injection in citrate
solution. Table 5 shows distribution and
concentration of injected Cm in tissues of
beagles.

<17%>

Nahlom, D.D., J.E. Ballou, A.C. Casge, W.E.
feder, and W.J. Clarke, General Electric
company, Hanford ARtomic Products Operatiom,
?iolegy Laboratory, Richland, WA. 1963, January

fletabtolisa and Toxicity of Neptunium 237 in the
Rat, HW-76000; pPart of Kornberg, H.A. and
Swezea, B.G. (Eds.), Hanford Blology Research
Annual Report for 1962, (p. 22-30), 269 p.

Intestinal absorption of Np in rats vas
influenced by valence state and.mass level,
OUnder all circumstances its absorption vas
substantially greater than that of Pu. The
level of Np 237 deposited in femur and
adrenal remained fairly constant over a 207
day retention period. The significance of
2onal depositicn of WNp in the adrenal is
discussed as it nmay relate to critical organ
ccnsideration. Pemale rats receiving 12 or
24 ng Np 237/kg died or were moribund within
88 hours. Histological examination revealed
damage to the liver, kidney, spleer, and
brain. Ch~mical analysis showed a marked
increase in liver liplds. (Auth)

<176>
Acgdahl, 0.T., University of mnichigan, Ann
Arhor, BI. 1961, Deceaber

The Radiochemistry of Palladium. NAS-NS=3052;

62 p.

The voluse dcals with the radiochemistry of
palladium and is one of 2 series of
monographs on radicchemistry of the elements.
There is included a ceview of the nuclear

and cheaical features of particular interest
to the radiochemist, a discussion of probleas
of dissolution of a sample and counting
techniques for radioactive palladium isotopes
and finally, a collection of radiochemical
procedures for the element as found in the
literature. (Auth) (FRH)

A table of isotopes of palladium is given.



<177>

Bate, L.C., and G.¥. Lelddicotte, Oak Bidge
National Laboratory, Oak Ridge, TN. 1961,
Septesber

The Radiochemistry of Cobalt. MPAS-NS-30U1; 90 p.

The volume deals with the radicchesistry of
cobalt and is one of a series of aonographs
on radiochesistry of the elexents. There is
included a reviev of the nuclear and chemical
features of particular interest to the
radiochenist, a discussion of problems of
dissolution of s sample and counting
tachniques for the radioactive cabalt
isotopes and £inally, a collection of
radiocherical procedures for tho element as
fond in the literature. (Auth) (FuN)

Table 1 shows tha radioactive nuclides of
cobalt, PFigure 1 shows the decay schemes of the
cobalt radionuclides.

<178>
teddicotte, G.W., Oak Ridge National laboratory.
0ak Ridge, TH. 1961, October

The Radiocheristry of Osmiums. NAS-N5-30465 20 E.

The volume dsmals with the radiochemistry of
aszium and is one of a series of monographs
on radiochemistry of the elesents, There is
included a reviev of the nuclear and cheaical
foatures of particular interecst to the
radiochemist, a discussion of problems of
dissolution of a sample and counting
techniques, and finally, a ccllection of
radiocheaical procedures for the element as
found in the literature. (Auth)

<179>
Steinberg, B.P., Argonne National Labocratory,
Argonne, IL. 1961, August

The Radiochenistry of Niobium and Tantalus.

HAS-NS-3039; 57 p.
The volume deals with the radiochemistry of
niobium 2and tantalua and is cone of a series
of monographs on radiocchemistry of the
elenents., There is included a review of the
nuclear and chemical features of particular
interest to the radiochemist, a discussion of
problems of dissolution of a sample and
counting techniques, and finally, a
collection of radiochemical grccedures for
the element as found in the literature.
(Auth)

<VID

<180>
Mullins, ¥W.T., and G.¥W. Leddicotte, Oak Ridge
Naticnal Laboratory, Oak Rldge, TN, 1961,
September

The tadiochemintry of Tungaten, WAS~NS=3082; 4O
P.

The volume deals with the radiocheaistry of
tungsten and is one of a series of monographs
on radiochesistry of the elements., There is
included a review of the nuclear and chesical
features of particular interest to the
radiochenist, a discussion of probless of
dissolution of a szaple and counting
techniques, and finally, a collection of
radiochentcal procedures for the element as
found in the litoraturae. (Auth)

<181
#Marinsky, J.A., University of Buffalo,
Departaent of Cheamlstry, Buffalo, NY. 1961, July

The Radiochemistry of Gersanium. NAS-NS-3043;
48 g,

The volume deals with the radiocheamistry of
germanium and is one of a series of
scnegraphs on the radiocheaistry of the
elements. A review of the nuclear and
chemical features of particular interest to
the radiochenmist is presented together with a
discussion of sample dissolution and activity
neasurement techniques. A collection of
radiochenical proceduras for the element as
found in the literature is also included.

The information that is presented was
ohtained from the general raviev references
that are cited and from a search of the
Chemical Abstracts froa 1941 to June 1961 and
the Nuclear Science Abstracts fros 1948 to
June 1961, Plans include revision of the
ncnograph periodically when new technigues
and procedures warrant its modification.
{Auth)

<182>
Schutert, 4., J.F. Fried, M.W. Rosenthal, and k.
Iindepbaum, Argonne National Laboratory,
Division of Biological and medical Research,
Atgenne, IL. 1961

Tissue Distribution of Monomeric and Polyaeric
Plutonium as NModified by a Chelating Agent.
Radiation Regearch, 15, 220-226

Hice injected with a polymeric (colloidal}
sclution of plutonium (2.6 ucCi/kg) rvetalned
wcre of the radigelement in the liver and
sgleen and less in the bone than did mice
infected with a monomeric plutonius solution
{3.3 uCiskg). Daily DTPA therapy was
initiated 3 days later, and the level of the
radicelement in bone was reduced about
one-half in each case. The liver burden of
nice injected with the monomeric fora of
plutonium vas nearly completely removed after
a fev days of treatment, but that of sice
injected with polyeeric form was reduced
slowly and by only about one-third. (Auth)

Table 1 shows a ccmparisoa of Pu retention and
effect of DTPA therapy in mice receiving two
forss of Pu.
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<183>

datsuoka, O., H, Joshima, M. Kashima, and Y.
Roda, Mational Institute of Radiolagical
Sciences, Chiba, Japan. 1970, Cctober 1

The Bffect of DTPA Treatment on Acute Toxicity
in Mice, WTRS~pu=-7; Part of Research Report on
Internal Pxposure to Plutonium, April 1969-mMaxch
1970, (p. 70-72), 91 p,

Thu effect of the repeated DTPA treatment on
the acute toxicity of mononeric and ponlymeric
Py vas investigated regarding whole-boady
retention, survival time and bcdy weight
change. Monomeric and polyseric Pu of 0,03
uci/gq vere given to mice intruvenously. One
day after injection, Ca DTPA saline soluticn
of 100 rg/kq vas adminlistered trepeatedly to
mice intraperitoncaly and spaced 3 days
apart. Whole-body retention was measgsured in
both treated and untreated groups aof the two
types of plutonium and in 3 additicnal
qroups, i.e,, DTPA chelate Pu, moncaeric plus
DTPA, polymeric plus DTPA for comgparison.
The vhole-body retention of the six qroups
observed was as follows in order of highest
to lowest in retention; polyseric, monomeric,
polyseric and DTPA treatment, polyameric plus
DTPA, nonomeric and DTPA treatment, monomeric
plus DTPA, DIPA chelate Pu. Repeated DTPA
treatnent produced remarkatle decreases of
body retention depending on the
rhysicochenical form of Pu. Sutvival time
and body veiqht change were however, not so
affected .y DTPA treataent although the smear
survival t{we depended also cn the initial
physicochemical state, (Auth)

<184>

masse, R., Commissariat a 1'Energie Atomique,
Department de la Protection, Sanitaire, Sectlon
de Toxicologie Nucleaire, Pontenay-aux-Roses,
Prance. 1971

Comparative Cytological Study of the Effect of
Inhaled Plutonium and Silica on the Behavior of
the Alveclar Macrophages. CONP-700931; Part of
Walton, W.H. (Rd,), Proceedings of the 3rd
International Sysposium on Ynhaled rarticles
held in tondon, England, Septeater 14-23, 1970,
vol. 1. Unwin Brothers Limited, The Greshas
Press, 0ld Woking, Surrey, Pngland, (r.
247-259), 1090 p. {Prench)

Comparison of the results of cytolegical
observations and kinetic analysis of lung
clearance in rats poisoned by plutcniue and
silica has enabled the part played by the
different parameters 'to be established.
Plutonios shoued a cytotoxic and cytostatic
action and inhibited the bronchial excretion
of macrophages. Silica shovwed a cytotoxic
action, enhanced cellular producticn and
inhibited the bronchial excretion of
macrophages, Plutonium acticn appeared as a
threshold mechanise; belov a limiting dose
cytological changes wvere comrpensated and did

»  not result in any distrutance of excretion.
The determining factor in the blockage of
alveolar clearance seemed to be a disturbance
of cellular mobilization cr motility
depending on the cell itself and its
environsent, (Auth)

<185>

najor, W.J., R.A. Wossman, B, Melgard, and L.
Leventhal, Tracerlab, Technical Services
Division, Richaond, CA. 1964

Routine petermination of Plutonium by Tracer

Techniques in Large Biological Samples. Health
Physics, 10, 957-965

A precision tracer procedure was devaeloped
for the rapid analysis of non unifoisly
distributed plutonium in large diological
samples, liver, lung, kidney, lymph node,
trachea, gastrointestinal tract, nasal
mycosa, pharyngeal mucusa, bone, urine and
fecas sanples from burros, sheep, and dogs
{exposed to plutoniuwm aerosols) were assayed
for plutonium. The chemical procedure
consisted of: equilibration of sample
plutoniun with pu 236 tracer, wot ashing by
refluxing with H2S04 and a catalyst,
extraction of plutonium from bulk salts with
cupEerron-chloroforn, purification with {on
exchange resing, and electrodeposition on
clatinua. These procedures minimized the
tequisite volume of acids and avoided the
violent exothermic reactions of some vet
ashing procedures. Problesms associated with
dry ashing, such as loss of the radioisotope
by entrainment in solid carbon particles and
formation of insoluble oxides of plutoniunm,
vere avoided. BAlso, the need for the large
ashing furnaceg was obviated. The plutonium
content was measured by tracer yielding and
algha pulse-height analysis, This method
aensured a high degree of accuracy, high
sensitivity, and freedom from interference
from other alpha emitters. A typical
chemical yield was 55% and the counting
precision was within 3%. Limits of detection
dere approximately 0.0% ais/ain for a
thousand minute count. (Ruth)

<1R6>
Mahlus, D.D., and M.R. Sikov, Battelle Memorial
Institute, Pacific Northwest tLaboratories,
Piolcgy Department, Richland, WA. 1973, April

Age-Related Effects of Plutonium in Rats.
BNWL-1750 (Part 1); Part of Thompson, R.C.
{Ed.), Annual Report for 1972, (p. 9-10), 103 p.

The long~term effects of nonomeric Pu 23¢
administered to rats at various ages vere
cemnared. Animals exposed as adults ani
veanlings received intravenous doses of 0.3,
1.0 and 3.0 uci/kg; higher doses were
administered to the nevborn and prenatal
groups. Sanples of bone vere taken for
radioanalysis at the time of death to define
the long-tera dose to the hone. It vas found
that bone tumor incidence was initially
higher in males than in females and in
aninals injectaed as adults. (Auth)



<187>
Koshurnikova, N.A., V.X, Leaterg, and E.R.
Lyabchanskiy, Wot given, 1971

Ramote Aft-czeffects of Inhalaticn of Soluble
Plutonism 229 Compound. ARC-¢r-7387; Part of
Moskaltv, Ya.I, (24.), Remote Aftereffects of
kadiation Damage, {(p. 334=303), 574 p.

The pathological and anatomical changes
detected in rats and rabbits following
inhalation of soluble Pu 239 ccapound ate
described. Soae of the rabbits vere
udministered the isotope intrxatracheally.

The results show that Py, with its inhalation
in the fors of soluble compounds, in contrast
to the dloxide, snduces not cnly
pneunosclerosis and pulmonary cancer, but
osteogsarcomas as well., Attention is drawn to
the blastosogenic effects of sasall Pu doses.
Pulmonary cancer was detected with tissue
doses of about 50 rad and ostecsarcoma vith
doses of about 4-15 rad., The maxinum
occurrence of pulamonary tumor cccurred with
total tissue doses from S00 to 1000 rad in
conparison with Pu citrate. Asmoniom
Pa-pentacarbonate exerted a more clearly
expressed blastomogenlc effect, Per exaaple,
at optisum dcses pulmsonary tusors were
detected in 63-78% of the rats which inhaled
the carbonate complex and in 40-48% of the
animals receiving Pu citrate. (PuN)

<189>
Sunderman, D.N., and C.W. Townley, Battelle
Memorial Institute, Columbus, OH, 1961, Novesber

The Radiochenistry of Silver. WNAS-N5-3047; 55 g.

The volume deals with the radicchemistry of
silver and is one of a series of monographs
on radiochemistry of the elements. There is
included a review of the nuclear and chemical
features of particular interest to the
radiochenist, a discussion of groblems of
digsolution of a sample and counting
techniques, and finally, a ccllection of
radiochemical procedures for the element as
found in the literature. (Auth) .

<189>

Anders, E., Enrico FPermi Institute; Oniversity
of chicagqo, Department of Chemistry, cChicago,
IL. 1960, Vovember

The Radiochemistry of Taechnetius. KAS-NS-3021;
50 p. .

The volume deals with the radicchesistry of
technetium and is one of a series of
monographs on radiochemistry cf the elements.
There is included a reviev of the nuclear
and chemical features of particular interest
to the radicchenmist, a discussion cf protlems
of dissolution of a sample and counting
techniques, and £f£inally, a ccllection of
radiochemical procedures for the element as
found in the literature. {Auth) :

<10

<1590>

®ahlym, D.D., and H.R. Sikov, Dattelle Memorial
Institute, Pacific mrorthwast Laboratories,
Bilolcgy Department, Richland, %A. 1968, tay

Physicochemical Pora as a Detaersinant of the
Texicity of Plutonium 238 in the Rat. BNWL-774¢
Part of Thospson, R.C. et al (2d4s.), Annual
fleport for 1967, (p. 5.5-5.7y, 253 p.

Yemale rats of the Charles River CD strein,
3-0 sonths old, were injected intravenously
with S4, 108, or 162 uci/kg of the monomer of
Po 238, or 50, 100, or 150 uCl/kg of the
polyser. These animals wero kept for
deternination of survival tises. 1In a second
uxperinent rats vere injected with S4 or 161
uCis/kg of the monoser, oxr 50 or 100 uCiskg ot
the polymer, and groups vere killed at 1V, 7,
and 33 days postindection for tissue
radioanalysis. It ¥as shown that the acute
taxicity of Pu 238 was related to the
physicochenical form infected, with the
polyseric fors being nearly twice as toxic as
the sonomer. The polymeric form produced
earlier deaths, and there was a substantial
difference in the distribution of the moncamexr
and the polymer. HNearly twice as auch
sononer, as polymer, was deposited in bone:
vhile a substantially greater proportion of
rolymer vas deposited in liver., The fraction
in the liver decreased very little between ?
and 7 days, but was markedly reduced in the
mononer injected animals after 33 days.

fesur and spleen values increased beyond the
first day postinjection, with particulary
high spleen values attained in the polymer
injected animals. Adrenal veights vere
increased at bath the S0 and 100 uci/kg
levels of polymer, whereas spleen veights
were decreased in toth monomer and polymer
indected animals, (PNN)

Table 2 shovs distribution in liver, spleen,
kidneys, adrenal and feaur of rats of
intravenously indected monomeric and polyseric
Pu 238, See also Health Physics, 17(2). 386-3u7.
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<191>

tyabchanakiy, E.8., Z.M. Bukhtoyarova, and N.A.
Koshurnikova, Izdatal'stvo neditsina, floscow,
U55R. 1969

gehavior of Plutonium 239 and the Histological
ricture of Injury of the Skeletcn and Liver of
pats Under Single &nd chronic Intake of the
1s0tope. AEC-tr=-7195; Pact cf #cskalev, Yu,X.
({Ed.y, Radioactive Isotopesm and the Bcdy, (p.
376187y, 4S8 ¢.

Pxperiments vere done on rate of the Histar
strain with an initial veight of 150 plus er
ainas 1.1 g. A solation of Pu 239 citrate
cosplex vas adsinistered intraperitoneally.
In one series of experiments the animzls
received Pu six times/veek for the course of
20, 60, 00 and 160 days in the quantities of
0.0033 uCi and 0.006€ uci. 1In the other
series of exgeriments the isctopes vere
adainistered once. The thigh, liver and
kidneys of the animals vere radfochem{ically
analyzed after sacrifice and scse tissues
vere studied histologically. It was ghown in
the experiments with a single intraperitoneal
adninistration, that the magnitude of thu
deposition of Pu 239 in the ckeleton
decreased, 4id not change in the liver, and
increased with aye in the kidneys.
2limtnation from the skeleton and widneys
occurred with the same bdbjological half-life
and with tuo half-lives froa tha livar. The
rate of elisination was independent of age
and intected dose, The histcleglcsl study of
the bone tissue and liver shcwed the high
effectiveness of alpha radiation in the
chronic adainistration of the isotope,

(Ruth) (PHM)

Table 2 shovs Pu 239 accumulaticn factor in the
organs of rats after chronic intraperitoneal
admigistration. Table 3 shows Pu 239 elimination
froa the organs of rats after single and chronic
sdninistration.

<192>
t.yubchanskiy, B.R., and L.A, Buldakov, Not
given. 19656

on the Experimental Substantiation of the
saxismum Permissible content of Flutonium 239 in
the Human Organism and in the Aix of Work
Prenises. AEC-tr-63%un; Part of Moskaley, Yu.
I., Distribution and Biological Effects of
Radioactive Isotopes, (p. 548~580), 718 P,

The literature data presented and the
calcclations of MPL norms of Pu 239 in the
human organisam performed on the basis of
these data shov that the csteosarcomogenic
effect 1s the most sensitive test of the
toxicity of plutonium; the NFL nors derived
from this criterion &8 0,055 uCi. This norm
is 8-10 times ag lov as the MPL derived from
the life~span criterion and 1.4 timas as high
as the #P1 adopted in the Soviet 1960
standards (0.08 ucCi). The MPC of Pu 239 in
the air of vork gpremises, derived fraom the
available data on the patterns of setabolliss
of this isotope in the rat on inhala+ion,
anounts to 3.5 x 10(E-15) cisliter wvu« is V.8
times as high as the MPC adopted in lla

56

Soviet 1960 atandards (2 x 10{2~15)
Cislitar}. UHhen the Pa 239 concextration in
the inhaled air does not exceed tho
calculated %PC notm, the actual content af pu
239 in the human organise toward the ond of
active work-1ife {at the age of 70) is “hree
times as low as calculated in theory (0. 95
ci}; this is assured by the existing labor
legislation. ror the currently effective mnpL
of Pn 239 {0.04 Ci), the anfety factor with
raspect to the human {ndividuals most
sensitive to the effect of ionizing radiation
is 1.8, Por the currently effective KPC of
Ta 239 in the air of vork presises (2 x
10(==15) Ci/litex) the overall safaty facior
{8 5.8 (1.8 x 3). As new information on the
tiological effect and metabolisms of Pu 239 is
acquired, the #PL and BPC horms should be
tetfodfcally carefully revised. (Auth}

Tabie 3 glves calculated values of MPL of Pu 239
fcr man. 7Table 6 gives pau 239 content in the
lungs of rats at various periods following
administration.

<183>
Lyabchanskiy, B.R., Izdatel'styo Heditsina,
#oscow, USSR. 1969

Behavior of a Citrate Complex of Plutonium 239
in the Body of Rats After Stopping Chronic
Inhalation. ABC-tr-7195; Part of Moskalev,
ru.T. {BEd,), Radioactive Isotopaes and the Body,
(e 153-160), 450 p.

tiperipents were done on £ats of the Wistar
strain with an initial weight of 140-150 g,
The animals were subjected over the courge of
160 days, 6 times per week, to a 10-minute
inhalation of aerosols of a citrate cosplex
of Pun 239,, with a pH of 6.5. The rats were
xtlled immediately, and afeer 8, 32, 64, 128,
and 238 days following the last inhalation,
variong tissyes vwere schiected to
radiochenical analysis. The results shew
that after stopping chronic inhalation of the
citrate complex of Pu 239 the skeleton and
lungs vere the basic organs for deposition of
the igotope. The effective half-lives for
the elimination from these organs were 8,16
and 92,5 days, respectively. The rate of
elimination of Pu 239 from the lungs did not
depend considerably ou the aanner of
administration of the isotope. Concerning
the high concentration and nonuniform
nicrodistribtuion of Pu 239, the lungs were
the critical organ as to radiation dose
throughout the course of the entire
experigent. After 400 days the integral dese
in the luongs was higher than in the thigh by
a factor of 3. The pn 239 concentration and
the rate of its decrease in different
fragmonts of the skeleton were not the same.
{auth) (FUN)

Tables 1 and 2 ghov Pu 239 concentration in
cxgane and tissuyes of rats, at various periods
atter stopping chronic inhalation of the citrate
ccmglex.



<194>»

polphin, G.is, Infted Kingdom Atcsic Enerqgy
authority, Atomic Energy Pesearch Zstablishment,
Health and Safety franch, Radiological
protection Divinion, flacvell, Berkshire,
Fnqland, 1968

Estimation of Body Content Pollcwing Inhalaticn
of Insoluble Plutoniun, COAP-BUB-103
STI/PUR/8U% Part of Proceelings of a Sympoaiun
on the Assassment of Radfoactive gody Burdens in
#an held in Heidelberg, Cermany, May, 1968, Vol.
2, (p. 589-K02), 666 p.

The probles cf estimating the Lody content of
plutonium following the inhalatior of
plutonium oxide is of consideradble practical
importance and, on the gronnds of the known
insolubllity of plutonias onide, meavvrements
of plutonfus in urine sight te considered
valueless, The relevant published tiological
data from beagle dog experiments and data
¢roz tvwo human cases are revieved. Proa this
revievw it is concluded that thera is evidence
for teliaving that the baody content,
folloving an accidental inhalation, can te
estisnted fros the measuremsents of plutonius
excreted in urine at tises greater than abcut
300 days after the intake. Sci& pesaible
excretion mathods are discussed. Finally,
there is a ccament on the radiological
protection aspects of insolutle platonium in
the lungs and bronchial 1ysph nodes and it is
stressed that the particular nature of the
plutonium aus. be taken into consideration.
{Auth)

A proposed model is shown tc illuctrate the
netabolic pathways and sovenment of inhaled
insoluble Pu. The nuabers given in the model
are the percentages of the initial intake at 900
days after intake in beagle dcge.

<195>

Beach, S.R., and G.¥. Dolphin, United Kingdoms
Atomic 2nergy Authority, Atosic Pnergy Research
Establishment, Health and Safety Branch,
fadiological protection Divisiaor, Harwell,
Berkshire, Bngland. 1964

Daternination of Plutonium Body Burdens from
Measurements of Daily Orine Excretion.
CONP-U4N8~1%; STI/PUB/B8U; Part of Proceedings of
a Ssyaposina on the Assesseent of Radiocactive
Body Burdens in Man held in Heidelberg, Germany,
Mmay, 1964, vol. 2, (p. 603-61S), €66 p.

The original data from 16 human exgeriments,
as reported by firight Langhaw and cthers,
have beer reanalyzed using a sisple
compartment asodel, The functicans chtained
£ron this analysis, relating the bedy burden
to the daily excretion in urine following an
injection, are used in prcposed mathematical
nmodels for the slow release c¢f soluble
platonium into the blood stream frcm a wound
site or the lungs, The tesults of
calculations on the acdel for varifous hold-up
times at the wound site cr lungs are
presented graphically. The rresently
available data onr .the biological variation
betveen men and in the day-tc-day glutonjon
in urine excretion in an individual are
analyzed and 3discussed with special reference
to the best design ¢f a rcutine urine
sanpling program. (Auth)
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<196>

Maisin, J.9., Contre 8°Etude da 1°Z%nergie
Nucleaire, Departement de Radiobiologie, fol,
Belqlus. 1968

fnatatolise and Toxicity of Plutonium,
Belge de Radiologfe, 51, 278-283

Journal

The toxicity and metabalinm of Pu wgre
exanined and the sain toutes of penstratvion
and elinination of this naoclide in the human
tcdy were raviowed. The consequences of
contanination by Pa 239 and tha basie
principlex for the treatmaent of contazination
vate discussed. The problam of assessing the
fu boly burden vas also deslt with, (Auth)

Table 2 shows the distribution of Pu 239 in
tiszyas of man folloving intravenous iniection
of Fo(+8) citrate (aZter Langhas).

<197>

NcClellan, R.0., L.&., Bustad, ¥.J. Clarke, ¥.l.
Deckuw, J.R. WcKannay, and H.A. Kornberg,
General Electric Cospany, Hanford Laboratories,
Biolcgy Laboratory, Richland, ¥YA. 1962

Bene-seeking Radionuclides in Miniature Swine.
vart of Dougherty, T.F., et al (Bds.),
Proceeiings of a Sysposium on Some Aspects of
Internal Irvadiation held at The Homestead,
Heber, Otah, May 8-11, 196). Pergason Press,
Oxfeed, Bngland, (p. 381-3u8), 529 p.

Brogress is reported on a long-teram daily Sr
90 feeding experiment vhose abjective is to
define relatively csafe levels of dietary
intake of Sr 90 for san, Miniature swine are
ted four levels of Sr 90--1, 5, 25 gnd 125
uCizday. Aniwals maintained on 25 uCi of St
90 per day for over two years appear hormal
and their t8-month-old offspring exposed to
Sz 90 since conception have manifested only a
slightly depressed grovth rate. Adelt
anisals fed 125 uCi of Sr 90 per day for
eight months, together with their
three=-month-0ld of fspring, appear clinically
ncrmal. For cosparative purposes, the
telative toxicity of a single injectionm of Sr
90, Ra 226 and Pu 239 in siniatyre swine iz
being studied concurrently. A single
intravenous dose of cither 64 uCci Sr 90/kg
body wveight, 6.4 uCi Ra 226/kg or 1.3 uCi pPu
230/kg is administered at six veeks, six
ncnthe or one vear of age. All aninmals
injected are alive at 18 nonths folloving
radionuclide adainistration and shov only
sinimal evidence of damage. A leukopenia vas
noted immediately following indection, bhut
the leukocyte count returned to normal very
rapidly. Bone changes were noted
radiographically in some animals, especially
those injected at six veeks of age with Pu
239.  {Auth) (FAM)

See also report HW-76000, (p. 1-10).



<198>

<198>
#cClellan, R.0., W.Jd. Clarke, G.S, Yogt, and
L.K. Bustad, Gonaral Blectric Cospany, Einford
Atomic Products Operation, Blolcgy Latoratory,
Richland, ¥A. 1963, January 15

Comparative Toxicity of Strcatiucs 90, Radium
226, and Plutonium 239. HW-760C0; Part of
Kornberqg, H.A. and Svezea, R.G. (Bds,), BHanford
Biology Research Annnal Report for 1962, (p.
1-10) , 269 p.

rate siniature swine, vhich received a single
intravenous injection of Sr 90, Ra 226, or Fu
239 18 sonths previously when six veeks, six
months or one year of age, vere killed t¢
study the nariy effects of these
radionuclides, only sinisal radiocgraphic
changes were observed. Severe histological
changes characterized princirpally Ly
disorganization of developing tone and
aecrosis and £ibrosis vere otserved in each
of the age gronps with all three
radionuclides. €n the basis of histological
changes in bcne, Pu 239 in swine,
irrespective of age, is more Adamaging per rad
than Ra 226 or Sr 90. Three faemales injected
intravenously with Ra 226 at threc to four
vears of age all developed clinical sysptoss
of severe vrenal damage and succusbed saven tc
aine months after injection. (Ausd)

<199>

meclellan, R.0,, H.W, Casey, and L.K. Bustaad,
General Plectric Company, Ranford Atosic
products opsration, Blology Lahcratory,
Richland, WA. 1963, January 15

Transfer of Some Radionuclides tc #ilk.
HW=-76000; Part of Kornberg, H.A. and Swezea,
B.G. (Eds.), Hanford Biology Research Annual
Report for 1962, (p. 96-108), 269 p.

Mature purebred Suffolk female sheep in their
second to fifth month of lactation vere
infected intravenously with Ca 45, Sr 90, Ru
106, *m 147, Ra 226, U 233, cr Cm 2684, Al
of the radionuclides vere aduinicstered as
nitrates. Milk, plasma, aud wholae Slood
samples were collected and radioanalyzed for
a ten-day period following injecticn. The
rates Of plasma clearance of the
radionuclides for the ten days following
-admipistration in decreasing crder are: U
233, Ca 2u4, ca 45, Ra 226, Sr 90, Pz 147 and
Ru 106. The average amilk-to-plasma ratios
were: Ca 45, 30; Sr 90, 10; Ra 226, 6:; Fm
147, 2.5; Ca 284, 2; Ra 106, 0.015; and U
233, 0.08. (Auth)

<2C0>
fcDonald, K.B., Batteiis Memorial Inmstitate,
Pacific Worthwest: Laboratories, Biolagy
Depactaent, Rickland, €A, 1973, April

R2acval of Plutonium by Pulmonary Lavage.
BIWL-1750 (Pact 1) Part of Thospson, R.C.
{Ed.}, Annual Report for 1972, (p. 64-6%), 103 p,

The resoval of insolauble Pu from the lung by
pulsonary lavagas vas about S0% efficlent in
dcgs after 19 vaekly lavage sassions
beginning 8 days after exposucae to Pu 219
Bu02. The pathologic consequances of this
treataent were evaluated. All lavaged lungs
shovod an increased godlet cell production.
Ne long damage was observed at 48 hr and at 7
days postlavage. FPats received Pu 239 Pa02
by inhalation: 7 days later thoir lungs wvere
lavaged with the test solutiony thay were
killed, and the lungs and lavage finid
analyzed for Pu. rPhysiolagical saline was
the raeference vash soluticn. Sose of the
agents tested included dimethylsulfoxide
(CN50) , DNSO plus DIPA, 0.25% sucrose, KC1,
1.8% NaCl, vater, Pluronic and Triton X-100.
The reference wash solution, 0.9% H#aCl,
resoved 10 to 16% of lung plutonium in a
single lavage session. Removal vas increased
atoat 50% with Triton X-100 or with 1,8% NacCl
and the cosbination of the two doubled the
ascunt resoved. Wash solutions 4 degrees C
er 50 degraes C vwere no acre effective than
bedy-teaperature solutions, Water or sucrose
lavage removed only about 3% of the lung Pu,
Addition of pronase to saline essentially
blocked Pu removal. (PNN)

<201>

Mahlua, D.D., Pattelle Mesmorial Tnstitute,
Pacific Northwest Laboratories, Bio'~gy
Departaent, Richland, WA. 1965, January

pffect of Dietary and Hormonal Manipulations on
Neptunium 237 Induced Patty Livers. BNWL-122;
Part of Thoampsaon, R.C, and Woods, S.W. (Bds.),
Hantord Biology Reseaxch Annual Report for 1964,
tg. 79-80), 216 p.

tieptunium 237 was administered intravenously
t/. rats as the citrate ccaglex, pH 4.0-4.5,
a1d livers vere removed 24 or 48 hr after
adainistration for fat determination., It was
tfound that liver fat accusulation indoced by
injection of Np 237 can te reduced by prior
hypophysectony or adrenalectomy. Oral
adginistration of glucose or butylated
hydroxytoluene also resulted in a decreased
fatty response to Np 237. Thyroldectomy,
ovariectomy, and testosterone treatment were
without effect in female rats, Castration or
injection of estradiol did not render the
nale nore susceptible to Hp 237 induced fatty
livers. (Auth) {PuM)
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<202>

rahlun, D.D., General Plectric Cospany, Hanford
Atomic Products Oparativn, Riolcgy Laboratory,
Richlard, ¥A, 1963, Jansary 15

Intercnllular Binding of Weptunius and
Plutontum. HW-74000; Patt cf Kornberg, H.h. and
Swezea, T.6. (Pds.), Hanford Biclcgy Research
Annual Report for 1962, (p. 36-2€), 269 p.

Fenale rats voro injected with 6 sg Hp 237/kg
body weight or 16 ug Pu 239/kq of tody
veight. The anisals vere sacrificel either
172, 28, or 72 hours post indection. The
organs ware remaved and 10% hosogenates
prepared in 0.25 M sucrose. Separation intc
nuclear {plus cellvlar dedbris),
sitochondrial, aicrosomal, and soluble
€ractions vas cartied out by seans of
differential centrifugation. 1The
diatrihaution of Wv 237 and Pu 234 in
subcellalar fractfons of iiver and kidrey af
the rat was found to vary vith the tissue
studied, the elesent used, ard the chemical
form of the eienent administered, At both
1/2 and 72 hours post injection, the
distribation of Wp 237 administered as the
nitrate in liver fractions shov that
ajitochondria contain the largest asount of
the activity., The nuclear fractiom contains
the next greatast asount, with appreciable
quantities appearing in the sicroscmsal and
soluble fractions. At 1,2 hcur after
indeneion, the pattern of distridution of wp
237 §3 quite different in the kidney cospared
to the liver. When Np 237 is sdministered irn
the citrate form and the anigals sacrificed
after 24 hr, the muclear fraction becomes the
208t heavily labeled. At 172 hr after
in{ection of Pu 239 in the nitrate fora, thke
most activity is found 1in the puclear
fraction of both 1liver and kidneys. However,
the sitochondrial and solyble fractions of
liver each contain about 25% of the Pu 239,
vhile the soluble fracticn of kidney contains
approximately three times the Fu 239 present
in the mitochondria. (FHN)

Table 1 shows the distribution cf Np 237 nitrate
in iiver and kidney fractions of rats, Table 3
shows the distribution of Pu 239 pitrate in
liver and kidney fractions of rats.

<203>
#cclanahan, B.J., and H.A. Ragan, Battelle
Memorial Institute, Pacific Northwest
taboratories, Blology Department, Richland, Wa.
1965, Janunary

Translocation of Subcutanecusly Adeinistered
Plutonium 239 Pu02, BNWL-122; fart of Thompson,
R.C. and Woods, S.W. (BEds.), Banford Biology
Research Annual Report for 1964, (p. 81-82), 21€
Pe

Blond minlature swine were irjected with 3.5
uci of Pu 239 Puo2 {n 0.01 al of 0.1%
polypropyleneglycolethylenecoxide polymer in
each foreleg at each of two sites. The
animals were sacrificed 1, 7, 30, €0, and 90
days after injection., The ascunt of

<202>

tlutoniue deposited in soft tissuesn following
subcucaneous tniactions of Pu 739 MO vas
atout une-hundreth of that depunited when Pu
239 nitrate vas infected. The reqional lyeph
ncdes were an oxcegption, accusulating up to
cue~half as puch vhen Pw 732 Pu02 vas
infected as when Pu 239 nitrate wys indected.
(Auth) (Pam)

Table t shovs Pu 239 in tinsues of swine,

<20u?

ncclanahar, B.J., B.B. Hovard, HoA. Ragan, and
J.l. Boaaer, Battelle Memorial Ingcticuce,
Racitic Morthuest Lahoratoniesn, Biolany
Depattment, Richland, WA, 1968, mMay

Late Bffects of Intraderaally Adsinistered
Plutenium in Swine. BHWL~7164: part of Thompson,
R.C. et al (2ds.), Annual Report for 1967, (p.
1412=1,9%), 253 p,

At 9 months of age, tern Hanford miniature
swine vere injected intradersally with
flutonium nitrate. Five years after sultiple
intradereal infections, liver and skeletal
turdens were 6.5 and 9.2%, vaspectively, of
the adninistered dose. The skin sites
retained 2-7¢ of the intected plutonius. The
llver vas diffusely cirrhotic with severe
fatty degeneration and nectosis of the
tepatic cord cells. Some of the lymph nodes
displayed a significan® hyperplasia in the
gerninal follicles, and the hopatic node vas
lysphosatous, {Auth)

Table 1 shows retentiaen of Pu in tissues of
miniature swine, five years after intradermal
injection.

£205>
McClanahan, B.J., Battelle Meaurial Institute,
Pacific Horthvest Lahoratories, Biolagy
Depactment, Richland, WA. 1968, may

Plutoniunm~-Contaminuted Wound Studies. BNWL-714;
Part of Thonmpson, R.C. et al ({(Bds.), Annual
Report for 1967, (p. 6.3-5.7), 253 p.

Lacerations vere made through the skin and
gubcutaneous tissue of the hind leg of rats.
Solutions or suspensions of the appropriate
plutonium compound, containing about S uci Pu
239, vere placed in the vounds. One~half
hour later the wounds wexe rinsed with 500 al
of either 0.9% NaCl or 0,2%¥ DTPA in 0.9%
RaCl. c£ome of these animals vere
subsequently injectad intravenocusly with Kal
ca DTPA (10 mng/kq body weight) daily for a
total of five injections. 'In the experiments
Pu was injected subcutaneowsly as the nitrate
or as the previously fcrame& DTPR chelate.
scme of these animals ‘vere 'subseguently
treated with DTPA intravenously, at
approximately daily intervals for a total of
nine treatments. It was found that plutonium
vas not effectively removed from contaminated
vounds by irrigation,uith DTPA, nor from
intrasuscnlar deposition sites by suffusion
with DTPA. Simultanecus sdministration of
dimethylsulfoxide (DNSO) did not increase the
effectiveness of DIPA., Plutonium injected
subcutaneocusly as the DTPA’ chelate was
capidly absorbed and 85% wast excreted in the
first day's urine. (Auth) (FUM)
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<206>
ficClanahan, B.J., and H.A. Ragan, Battelle
Remorial Institute, Pacific Northwest
Laboratories, Biolagy Department, Richland, Wh.
1966, January

Translocation of Subcutaneccugly Deposited
Plutonium. BRWL-280; Part of Thompson, R.C., and

Swezea, Z.G. (Bds.), Annual Report for 1965, (p.

83-85), 139 p.

Minilature swine vere injected subcutaneously
on each foreleg with Pu 239 Fu02 ip 0.1%
polyg.opylenaglycolethyleneoxide polymer to
chtain information on plutanius
translocation. The effects cf
diethylenetriaminepentaacetic acid (DTPA) and
dimethylsulfoxide (DNSO) cn translccation
following subcutanaous indections c¢f Pu
239¢{+8) nltrate in rats were aliso
investigated. Pollowving subcutaneous
indection of Pu 239 Pu02 in miniature svine,
soft tissue concentrations of Pu 239 showed a
continuing increase over a 1 year pericd,
Treathents designed to alter translocation of
P 239(¢(+4) nitrate in rats Jere geperaily cf
little effect. (Auth) (FHM)

Table 1 shows Pa 239 concentrations {n the soft
tissues of swine following subcutanecus
infection of Pu 239 Puo2.

<207>

Huth, G.C., and P.J. Moldofsky, General Electric
Company, Space Technology Products,
Philadelphia, PA. 1971

¥n Vivo Measurement of Plutonius and Other Very
Loy Pnergy Emitters. IAEA-SN-143/33;
STI/PUB/269; CONP=T01112; Part cf Proceedinags of
a Syapasium on New Developsents in Physical aud
Biological Radiation Detectors held in Viaenna,
Austria, Noveamber 22-27, 1970, (p. 225-234), 742
P

A new type of radiation detector, the silicon
avalanche diode, has made poesible the
previously jmpossible in wvivc smeasurement of
beta radiation as low as 5 keV and x ray and
qamaa radiation as low as 1 keV, The solid
state analoque of the proporticnal counter,
the avalanche diode provides internal charge
gain within the silicon wafer, raising the
radiation~induced signal far abovae the
detector noise level. By this mechanisw,
radfation formerly belov detector noise level
can be detected with extremely low background
{on tha order of 1 count per sinute) at
temperatures up to 100 deqrees C.
Applications are heing exglored in nuclear
medicine in the fields of bone scanning with
I 125, eye tumor studies with P 32 and T 925,
rapid analysis of skin cancer respeise to
treatment (P 32}, and in vivec detection of
plutoniam via the 13.6, 12,4, 20.5 keV L x
rays from the uranium daughter. All these
applications make use of the three principal
characteristics ot the avalanche detector:

60

{1 internal gain: (2) small gizao--as small
as 3 ma (or as lacrge as 30 &a) diameter; and
{3) lov noise and high sensitivity even at
elevated temperatures. Currently, in vive
scasuresents of plutonium lodged in bronchial
and metastinal lyaph nedes behind the lungs
are proceeding using a flexible detector
probe that is inserted in the esophagus, in
effect, partially swallowed. The experiments
are perforaea with dogs whose inhaled
plutonium has been tiltered by these nodes
fron the lungs. At present, a sinimun
detectable amount at ap 84% confidence level
of Pu 239 of typical composition (i.e.
incleding seall amounts of other isotopes)
detected by an avalanche detector in the
esophagus is about 20 nCi. The results of
the nuclear medical investigations heing
carried out by a dozen physicians throughoyt
the United States on thase and other :
applications indicate thzt the avalanche
detector is making possible, in many cases
for the first time, reliable in vivo
recasurement of extremely soft radiation with
dcastically reduced background and over a
wjide temperature range, ({Auth}

<208>
Anspaugh, L.R., P,L. Fhelps, G. Hollnday, and
K.0. Hanby, Lawrence Radiation Laboratory,
Biownedical vivision, Livermore, CA. 1970,
Wcverber 13

Distribution and Redistribution of Aicrborne
Particulataes from the Schooner Craterirg Event.
UCRL=72534; CONP-701106-5; part of Proccedings
of the Sth Annual Health Physicy Society #idyear
Tcpical Symposium on the Healti Physics Aspects
ef WNuclear Pacility Siting, held in Idaho Palls,
Idatc, November 3-6, 1970, Vol. 2, (p. 428-4l6),
268 p.

trofect Schooner, a 31-kt nuclear cratering
detonation, was conducted on Deceaber 8,
1968, at the Nevada Test Site, 1Twelve
saspling stations consisting of 6 each,
radiation activated, high-volume alr samplers
vere established on arcs 6 and 50 miles
dounwind froa the detonation site. Tvo
stations vere located upwind, ‘The air
sasplers vere electronically pragrassed to
operate in a sequential fashion. Intensive
saspling extended up to 6 weeks folloving the
event. HMore than 20 ganma-emitting
radionuclides vere identified in the airtorne
rarticulates by the use of a Ge(Li) detector.
Sevaral days after the event, W 181 wvas the
predomainant radionuclide detected, and served
as a unique tracer. Half-life of suspendea
radfoactive particulates was ohserved to he
38 days. Resuspension factors were
celculated and found to vary between 6 x
10(B-5) and 10(E~-1)/m., Data ghaoved the
tassage of radioactive particulates not %o
cccur as an abrupt event but for the alr
activity to repain high for long periods of
time after the detonation. Secondary peaks
of air activity vere sean as late as 2 to &
days postshot and amounied to as much as 10%
of the initfal activity. Contributions of
redistribution effects to the long-ters
tradiological hazards associated with nvclear
events are qualitatively discussed. (Auth)



<209>

pair, ¥.J., and A.D. Wiggins, General EBlectric
Company, Hanford Atomlc Products Operation,
sgoloqy Lhboratory, Richland, ¥A. 1963, Janunacy

Life span of Mice Pollowing Inhalation of
Plutonium Dloxide. H¥-T76000; pPart of Kornberg,
H.A., and Suezea, B.G. (Bds.), fanford Biolagy
Research Annual Report for 1962, {p. 115-117),
269 p.

Pulmonary deposition of Pu 239 Pu02 (0.038 to
0.72 nci) in mice ranging in age fron 122 to
369 days had no significant effect on their
life span. lungs and skeletcns from a nuater
of mice vwere analyzed for Cu 239 content and
each was found to contain 0.1 to 10 pCi. The
mean age at time of death fcr all groups
varled from 649 to 782 days. (Auth) (PMN)

€210>

Evans, Re.D., A.T+ Keane, and M.M. Shanahan,
Masgsachusgaetts Institute of Techholegy,
pepartment of Physics, Radloactivity Center,
Cambridge, MA. 1972

radiogenic Bffects in Man of Long-Term Skeletal
Alpha Yrradiation, vpart of sStover, B.J. and
Jee, W.S5.S. (BEds.), Radiobiology of Plutoniua.
J.¥. Press, Salt Lake City, Utah, (p. 831-u68),
552 p.

In the absence of human~-injury data, some
radiation protection guides fer pn 239, S
90, and other bone-sveking radionuclides are
fonnded on the human radium tase-line or
reference standard of 0.1 uCi Ra regidual
burden, combined with radionuclide toxicity
ratioy determined f£ros ohservations on
long~lived experimental animals. In the
#.I.T. series of human lcng-term radium
cases, from a presently identified population
of about 2200 individuals, scme 600 have so
far bean stedied (1970) wvhile living plus
ahout 50 after death through autopesy
specimens, exhumations, or willed todles, in
addition to 120 matched control individoals.
At average skeletal cusulative dosages ahove
.about 1000 rads marked radiokiological
effects are seen. Among the
epidemiologically suitable (unselected)
high-dose casaes, the cumulative incidence of
bone sarcomas plus head carcincmas is about
0,28. The tumor appearance time in humans
seems to increase with decreasing dosage, as
it daes in teagles, such that there woulld be
a domain of dosages for which the required
tamor appearance tise exceeds the 1ife span,
thus defining a practical threshold dosage.
The origin and proper use of UNSCEAR-ICRP
1inear nonthreshold models in foramslating
maximum-risk estisates for large-population
exposures to low doses o¢ radiation is
revieved. In humans undergoing long-torm
gkeletal alpha-irradiation there is evidence
for recovery processes and dcse-rate
depondence. Life-long observationa are
required hefore the response~vs~dosage
relationships are certainly the final values.
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Vigorous and long-term efforts vill be
exerted by the ABC's Center for Human
Radiobiology to obtain the maximus
information from this uniquae, inadvertently
exposed, and irreplaceable human population.
{Auth)

The report deals with radium and aesothorium
toxicity in aan but can be used as a base line
or refarence standard for determination of the
texicity ratio of other bone-seeking
redionuclides such as Pu.,

<211>
Cargenter, B.S., National Bureau of Standards,
Analytical Chewmistry Civision, Activation
Analysis Section, Washington, DC. 1972

Quantitative applications of the Wuclear Track
Technique. HKicroscope, 20, 175-182

The nuclear track technique has been applied
to the quantitative determination of several
elenents that emit charged particles. The
detector sample "sandvich® is exposed to the
desired radiation source, fast or thermal
neutrons, or high energy photouns, and the
charged particles caitted are registered in
plastic detectors. The elements boron,
1ithium, nitrogen, thorium and uranium have
teen determined in various matrices; e.g.,
liver, orchard leaves, tomato leaves, bloud,
glass, soil, steel and minerals. The amount
of material in these matrices is determined
in three different ways: the absolute
nethod, the method of gtandard additions and
the comparative wethod. All three of these
nethods reguire that the plastic detectors be
chenically etched and the resulting optically
vigible tracks are then counted vith the aid
of an image analyzing aicroscope. (Auth)

<€212>

Bclzer, R.E., Institute of, Geophysics and
Flanetary Physics, Los Angeles: CA. 1972,
Gctcoter 20

Atmospheric Blectrical Effects of Nuclear
Explasions. Journal of Geophysical Research,
77¢(30), 5845-5855

A series of electrostatic field seasuresments
were nade in the vicinity of nuclear
explosions on the Nevada Proving Ground of
the Atomic Znexrgy commission in 1952. The
program vas carried out during four tests of
Cgeration Tumbler-Snapper. Detonations with
energdy yields in the 20-k range produced
electric dipoles with the negative charge
uppersost and with moments of a few coulomb
kiloseters. The electrical field produced by
the nuclear cloud could he observed for
several minutes after the explosion while the
cloud moved upward through the troposphere to
the vicinity of the tropopause. The
estinated magnitude of the dipole moment of
the cloud increased for several ainutes as it
moved upvard. The results of the tests are
in qualitative agreement with a
gamana-ray-coapton electron sodel of charge
separation., Difficulties associated with
gnantitative predictions of the model are

i 4. The pa ge over the instruments
of a veakly radiocactive cloud fros the stem
0f the mushroos cloud in one test produced
results that are interpreted as a
perturbation of the normal air-earth current
systes. (Auth)




€213>

<213>

Smith, V.H., Je.P. PAark, and D.K. Craig, Battelle
memorial Institute, Pacific NWorthwvest
taboratories, Biology Departsent, Richland, WA.
1973, April

radiolytic Effects on Chelatability of Plutonius
Oxida, BRWL=-1750 (Part 1); Part of Thospson,
%.C. (Bd.)}, Annual Report for 1972, (p. 63-64),
103 p.

Ultrafiltration of pPan oxides, stored as
aqueous suspensions, reveals increased
solubility with time for the higher specific
activity isotope Pu 238. Cowplexing by DTPA
1s facilitated by the radiolytic degradation
of t:e oxide and by length of contact time.
(Auth)

L218>

sanders, C.L., Battelle Memorial Institute,
Facific Northwest Laboratories, Biology
pDepar tsent, Richland, ®%iA. 1968, MNay

phagacytasis and Transiocaticn cf
Intraperitoneally Injected Plutcnium 239 Pn02
and Plutonium 238 Pu02 Particles. BHWL-714;
part of Thospson, R.C. et al (Eds,), Annual
Report for 1967, (p. 6.13-6.17), 253 p.

Pemale rats vere given intraperitoneal
injaections of either 1.4 uCi Pu 239 Pu02 or
1.8 uCi Py 238 Pu02 parcticles of ccunt median
diametor 0.05 u suspended in 2 sl ealine.
Animals wore selected at intervals following
in{ection and the abdoainal cavity vashed
tvice vith 10 a1l saline. Peritoneal fluid
cells from the wash were exasined
autoradiographically. Other animals were
sacriticed for assay of tissues for
plutonium, Particles of Pn 239 Puc2 and Pu
230 Pu02 were phagocytized by geritoneal
mononuclear phagocytes at sisilar rates. The
Pa 239 Pu02 was transported to the lymphatics
of the omentum, resulting in necrosis of the
ocnentun and subsequent release of Pu 239 back
into the peritoncal cavity. The fate of the
Pa 238 Pu02 particles vas distinctly
different and ag yet not cowmtletely resolved.
There vag a suobstantially greater groportion
of the Pu 238, as cospared t¢ Pu 239 that
eventually deposited in the liver and other
tiggues, It was noted that the phagocyte
played a vital role in the clearance of
particulate Pu from the peritoneal cavity.
(Aath) (PHM)

<215>

Sanders, C.L., Battelle Memorial Institute,
Pacific Worthvest Laboratorles, Biolegy
Department, Hichland, WA. 1973, April

Cocarcinoqgenic pffect of Plutonium 239 Puo2 and
Ashestos in the Lung. BNRL-1750 (Part 1); Part
of tThompson, R.C, (Ed,), Annual Report for 1972,
{p. 38y, 103 p.

Pour groups of rats vere given fnttatracheal
instillations of either Pu 239 Puo2,
chrysotile ashestos, Pu 239 Fu02 plus
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chrysotile asbestos, or salina.
vere guspended in 0.3 sl saline prior to
inatillation. The <oadministration of Pu 239
Pu02 with asbestos resulted in less excretion
of Pu 239 than vas the case with Pa 239 Pyo2
only, Pocal granulematous lesions were
ccason around bronchiolar areas of the lung
in animals receiving ashestos. DPlutonium
oxide particles tended to concentrate in
these asbestos-induced lesions forsing "hot
spots® of alpha activity. (ePmm)

Particulatesn

<216>
Sanders, C.l., Battelle Memorial Institute,
Facific Northwest Laboratocries, Biology
Departmunt, Richland, WA. 1973, April

E2ffect of Pasting on Removal of Platonium by
DIPA. BNWL-1750 (Part 1) Part of Thoapson,
R.C. (Bd.), Annual Report for 1972, (p. 59-60),
103 p.

fetaholic alterations due to fasting had no
effact on the biologic deposition of Pu 239
Fn02 injected intraperitcneally in rats or on
decorporation of Pu with DTPA. (Auth)

<217>

Sanders, C.L., and R.R. Adae, Battelle ¥enorial
Institute, Pacific Northwest lLaboratories,
giolcqy Depacrtaent, Richland, WA. 1968, May

The Gltrastructure of Peritoneal Mononuclear
Phagccytes Bxposed in Vivo to Plutonium 239 Pu02
Particles. BN¥L-714; Part of Thompson, R.C. et
al (EAs.), Annual Heport for 1967, (p.
6.20~6.21), 253 p.

Pemale rats given intrapecitoneal infections
cf 1.4 uCi pa 239 Pu02 (count aedian
diameter, 0.12 u) were killed at 2, 6, 24, or
168 hr after indjection and the peritoneal
cavity was washed with saline. Peritoneal
celi pellets were fixed and sectioned and
aytoradiograns of sections vwere prepared.
Humerous electron-dense particles were found
locallized within cytoplasaic vacuoles of
phagocytes., These were shown to be plutonium
ty electron microscopic auntoradiography. Fu
vas also found in lysosomes in the cytoplasm
of the phagocytes at 7 days. Only ainigal
altarations in phagocytes vere observed
during the first 6 hr but obvious necrosis
was observed at 7 days. Lyaphocytes vere
depleted after the first day. Necrosis of
iyaphocytes and their subsequent engulfment
and digestion by phaqocytes vas frequently
otserved after the first day. It vas
concluded that peritoneal mononuclear
phagocytes were nore resistant to alpha
irradiation than were other peritoneal cells.
Ehagacytosis of plutoniue particles during
the first few hours after deposition did not
result in ultrastructural damage which would
appear to impair their ability to transport
garticles to the visceral peritoneum. (FPHM)



63

€218>

Stevens, W., D.R. Atherton, B.J. Stever, and
P.¥. Bruenger, University of Utah, College of
Redicine, Radinbiology Division, Department of
Anatomy, Salt Lake city, UT. 1973, march 3

Conmparison of the Intracellular Distribution of
Plutonium 239, Americiuyas 2¢1 and Californium 249
in Livers After Intravenocus Administration.
Cnn-119-2u3: Part of Drugherty, T.F., Research
in padiobiology, Annual Report cf Work in
Progress in the Internal Irradiation Froguam,
(p. 201-212), L0O p.

The intracellular distributicn in livers of
baagles {njected intravencusly with either Py
239(el), Am 201(¢3), CLf 249(+3) or CE 252(+3)
in 0.08 m citrate, pH 3.5, vas studied
serially, Liver homogenates were
fractionated by differential centrifugation,
A mitochondrial fraction was okttaiped by
centrifugaticn at 60,000 g-min, a lysososal
fraction at 8 x 10(E+S) g-min and a cytosol
at 6 x 10(%+€) g-min. Initially all three
nuclides vwere found in the cytcsol and mostly
associated with ferritin. cCcnsiderably
higher concentratiors of Am and Cf than Pu
remained in the cytosol at progressively
longer times after administcation. The crder
of the rate of removal of nuclide from the
cytosol was Pu >> Cf > La, As the nuclide
was removed from cytosol it Lecame associated
with subcellylar organelles. No ccnstant
relationship vas aobserved tetween
concentration of nuclide and wmitochondrial or
lysoscmal sarker. The ratio of nuclide to
lysosomal marker was consistently bhigher in
the mitochondrial fracticn than in the
lysosaomal fraction., However, significant
contaainatior of the mitochondrial fraction
with lysosomes was not descnstrated using
electron microscopy. It is ccncluded that
mitochondria and lysosoaes and possibly other
organelles are involved with nuclide binding
in canine liver cells. (Auth)

<218>

<219>

Suynders, C,L., Jr., Battelle Nemorial Institute,
tacitic tarthvest Laberatories, Biolagy
Department, Richland, WA. 1972

carcinogenicity of Inhaled Plutanium 238 in the
Rat., BNIL=SA-U4659; CONP-730603~2: Bart of
Proceedings of the 18th Annual Health Physics
Sceiety Meeting held in Miawi Beach, Florida,
June 17=-21, 1973, (40 p.)

Three groups of alhino, famale rats vere
exposed to an aerosol of soluble Pu derived
froa crushed Pu 238 Pu02 sicrospheres
susvended in physiological saline., Initial
alveolar bhurdens of pu 239 were S nC{ (Group
t}s 18 nCl (Group 2} . and 230 nCi (Group 3).
Cnly % of the initial alveolar lung burden
cemained in the lung at one year, decreasing
to 0.3% by 600 days after exposure. The Pu
238 body burden was 25X of initial alveolar
burdaen at one year, decreasing to 12% by
1,000 days after exposure; about half of the
body burden vas found in the skeleton at
these times. The cumulative radiation doses
tc the lung at two years &fter exposure were
9 rads (1), 32 rads (2), and 375 rads (3).
Unexposad controls exhibited a median
sucvival time of 825 days as conpared to
esperimental survival tieas of 650 days (1),
675 days (2), and 550 days (3). The
incidence of lung tumors in controls vas t.1%
as compared to incidences in Pu 238 exposed
cats of 6.6% (1), 22.3% {2y, and 25.0% (3).
The incidence of all tumors, other than
aamnary tumors, was 4,3% in unexposed
controls, and in Pu 238 exposed rats, 26.7%
(M, 36.6% (2), and u6.8% {3). Tt vas
concluded that expcsure of rats to small
amounts of inhaled Pu 239 resulted in a
significant incidence of tumors in the lung
and other tissues. (Auth)

€220>
Stawart, X., and R.H. Wilson, United Xingdom
Atowic Bnergy Authority, Atomic Weapons Research
Establishment, Aldermuston, Berkshire, England;
University of Rochester, Rochester, WY. 1969,
March

Final Bvaluation of the Biolagical Measurements
on Ccgeration Roller Coaster (Joint US/UK Field
Expeciments). AWRE-0-75/67; 46 p.

The measured lung buxdens of Pu for the three
types of animal: burro ({representing the
horse) , sheep and dog, are assegssed in teras
cf the respirable aerosol deterained from
results cbtained with cascade impactors.
ronsistent agreement betvween the two kinds of
sampler is obtained. The observed changes in
long burdens with time are exaained and
relationships deduced by raegression analysis,
The statistical analysis of the results

shows that those for each animal species form
a self-consistent set. Methods of estinating
the dose to man folloving exposure to aerosol
clouds of the kind formed on the Double
Tracks and Clean Slate 2 experiments are
proposed. (Ruth)

Table S shows lung deposition/retention »f Pu in

sheeg. Table 6 shovs lung deposition/retention

of Pu in burros. Table 7 shows aerosol

retention of Pu in dogs and sheep. Several other

tables and figures are given including some on

gncticle size distribution and radiation dose to
Ungs.
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<229>

Saith, V.H., General Blectric Ccapany, Hanford
Atosic Products Operation, Biolcgy Laloratory,
Richland, WA, 1963, January 15

Prevention of Plutonius and Neptunium
Deposition. HR-76000; Part of Rornbarg, H.A.
and Swezea, B.G. (Bds.), Hanford bBlolcgy
Research Annual Report for 1962, (p. 143-148),
269 p.

Rats were injected vith 1.5 nci of pn 239 as
the pR 5.5 citrate. Ten minotes later
ultrasonic irradiation of the right rear leg
was started and continued for 30 minutes
using a ceneral Plactric oltrasonic
generator, with a freguancy cf 100 kc/s at 80
sa. Orethane vas adminietered in separate
experiments both bhefore and after Fu
injection, Several other chelating agents,
such as 8-fiQ (R-hydroxyquinoline) and oM
(B-methylumbellifernone) were tested. The
effect of DTPA on Np depcsition vas
investigated. Rats vere glven 0.89 nci Wp
237 or 17.9 nCi NHp 239 as the pH 5 citrate
and treated with 4.5 and 1.5 mmoles of DIPA
rvespectively. The results shoved that there
was no statistically valld difference in Pu
retention between the ultrascnically treated
and untreated legs in elther the DIPA treated
on control aninals. firethane treatment
before Pa injection decreased the liver Pu by
half and increased bone Fu by a fourth as
conpared with untreated controls or post=Pu
treateent vith urethane. DTPA was the aost
effective agent studied, exercising greater
effect on Pu than Np., Effects of these
agents on toxicity are also noted. (PHN)

Table 1 shows the effect of urethane and
ultrasonics on liver and bone depesition of Pu,
Table 2 shows the effect of therapeutic
treatment on retention of intravenously injected
Pu.

<222>

Smith, v.H,, Battelle memorial Institate,
pacific Worthwest Laboratories, Biolegy
Department, Richland, WA. 1965, January

Removal of Internally Deposited Plutoniuam froe
Rats. BNWL=-122; part of Thcmpsen, R.C. and
Woods, S.W. (Bds.), Hanford Biology Research
Annual Report for 1968, (p. 118-121), 216 p.

Penale, Sprague-Dawley rats vere
intravenously indected with 2 uci pu 239(+t))
in 0.2 ml of pii 5 citrate buffer. One, 5 and
24 hr later they wvere treated with 0.1 asol
of deferoxamine (DFA) and
diethylenetrianinepentaacetic acid (DTPA)
(total treatment dose, 0.3 muole). To
prevent tetany, slightly less than an
equivalent amount of calclum wvas given with
all DTPA doses. Urine and feces were
collected daily from each treatment grcup of
10 rats. Pive days after injection of
plutoninm, the aninals were killed and
tissues analyzed. When administered to the

same rat DTPA and DFA showed a cooperative
action wherein the plutonium deposition in
bene i tlected the DPA effect and the soft
tissue cesponse vas that of DTPA. A sisilar
tesponse was not shown for the removal of
vell~fixed plutonium. (Auth) (PHN)

rable 1 shovs effects of treatmonts on Pu 239
centent of tissues of rats and excreta five days
after administration. Table 2 shows
ccncentration of Pu 238 in 1iver, kidneys,
sgleen, femur, urine and feces for treated and
ccntrol rats eight waeks aftar isotope
adainistration.

€223>

Schubert, J.,, Argonne National Laboratory,
Division of Biological and Medical Research,
Leaont, IL. 1961

Intexnai Contamination and Its Treatment. Parct
of Rajewsky, B. (Ed,), Procecdings of the 9th
International Congress of Radiology held in
Munchen, Germany, July 23-30, 1959. Georg Thieme
Verlag, Stuttgart, Germany, {(p. 1251-1257), 1625
P

The action of chelating agents in hastening
the elinination of radioelements deposited in
the body is described. Specifically, the
affectiveness of the well-known chelating
agent, ethylenedlaninetetraacetic acid (EDTA)
is compared to that of
diethylenetrianinepentaacetic acid (DTPA)
with respect to its ability to hasten the
alinination of plutonium and thorium from
rats. The data show that DTPA is more
effective that EDTA against trivalent and
tetravalent radicelements. Ultrafiltration
studies of the radioelements deposited in
tissues before and after treatment vith a
chelating agent prove that diffusible chelate
is formed within the tissues, and that the
diffusibility of the chelate remains well
ahove the control levels for at least a week.
This explains the observation that,

following a single injection of chelating
agent, the utinary excretion of the
radioelement remains well above control
levels for several days aftervard. While a
chelating agent may act efficiently against
the nonpolymerized forms of hydrolyzable
rvadioelenents such as thoriam, it is shown
that when the polymerized form of the
radioelement is injected, the chelating agent
is such less effective. This is atiributed to
the slov rate at which the chelating agent
depulymerizes the inorganic polymer. On the
cther hand, subsequent indjections of the
chelating agent cause the urinary excretion
of the polymerized element to be greater than
that following earlier injections--the
opposite effect is observed with the
nonpolymeric or jonic form of the same
radioelement. The question nof the possible
effectiveness of chelating agents such as
ELTA against Sr 90 is discussed.

Calculations based on mass action eguations
chow that it is highly improbable that these
chelating agents can atfect the excretion of
St 90. Other calculations show that it is
iwpractical to effect the removal of St 90 by
the adrinistration of the stable isotope.
(Authy .



<224>
Scott, K¢ H. Pisher, D. Axelrod, J. Crovley,
A.d. Barber, and J.G. Hasilton, Lawrence
radiation Laboratory, Liverucre, CA. 1946,
october 15

metabolism of Plutonium in Rats. MDDC-1018; 27
p. (pDeclassified June 5, 1947)

The results of detailed metaltolic studies of
plutonium following oral, intramuscular,
intravenous, subcutancous and intragulmonary
adainistraticn to rats are precented.
plutonium is not absgrbod from the digestive
tract. The skeleton is the chief crgan of

deposition for plutoniun abscrted by the bady

following parenteral administration. The
digestive tract is the principal channel of
eliminatfon, and the degree cf retention is
very great, The rate of excretion is very
slov, and the half~period of retention of
plutonium by the skeleton is estimated to
exceed 6 months. No significant differences
in the metabolic properties aof plutonium
absorbed by the body were ohserved for its 3
valence sgtates. Congiderable retention of
plutonium by the lungs followving
intrapulmonary adeministration was observeqd,

and was found to be highest for the ¢4 state,

less for 45 plutonium, and least for +6
plutonium. A significant degree of
absorption of plutonium from the lungs with
sybsequent deposition in the skeleton tock
place following the intrapulsonar
administration of soluticns cf this element
in its 3 valence states. (Auth)

<€225>

Scott, X.G., H.C. Lanz, D. Axelred, J. Crovley,
and J.G. Hamilton, Layrence Radiation
Laboratory, Livermare, CA. 1986, Octcber 10

Studies on the Inhalation of Pissionable.
gaterials and Pission Products and their
Subseguent Fate in Rats and fan. MDDC-12763 68
-po (Declassified August 28, 1947)

Experiments vere done to ascectain the
possible hazard resulting frcm iphalation of
fissionable materials and fission groducts.
Aerosols of plutoniums, uranium plus fission
products, protactinium, and short-1ived
fission products obtained frcms the cyclotron
and the clinton Pile were adsinistered to
rats. A It 8?2 aerosol was administered to
one human subfect and to rats. Aerosols of
the above elements vere almost totally
retained by the head and lungs immediately
af ter exposure. After four days the lungs
contained the largest percentage of these

elements, The elements deposited in the head

vere quickly eliminated via the
gqastrointestinal tract. The same avenue of
elimination was used by the lungs, but at a
slover rate, The small fercentage absorbed
into the body wus primarily deposited in the
skeleton after conditicns of eqguilibrium had
been established. radioautographic studies
indicate that the site of deposition in the
lungs of these materials is in the bronchial
passages and the alveolar structures. They
are rapidly removed from the bronchial tree,
presumably by ciliary action and are very
slovwly released fros the alvecli., WNo
accusulation of any of the radioelements was
observed in either blood vessels or lysph’
nodes. (kuth) }
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<226>
tist glven, RWevada Operations Office, Las Vegas,
HY., 1973, January

Reports Available in Plowshare Open File.
HY0-86 (Rev. 2); 30 p.

A significant compilation of scientific and
technical information has resulted fron
Projects Gasbuggy, Rulison, Rio Blanco and
Wagon Wheel, all of which are a part of the
U.S. Atoric Energy Coamission's Plowshare
Progras to develop peaceful uses for nuclear
explosives, The fundamental concept in these
underground engineering applications 1s to
use the enerqy of a deeply buried nuclear
axplosive to increase the permeability and
gorosity of rock thereby stianlating the flow
of natural gas. The publications concerning
Gashuggy, Rulison, Rio Blancn and Wagon
Wheel, that have been placed in the PLowshare
Ogen Piles by the Nevada Operations Office,
are listed in the document. All of these
publications are avallahla to the scientific,
technical, and industrial communities. Also
1listed are certain other publications
concerning the AEC's safety proyrams for
underground nuclear detonations which may be
of particular interest. Addresses vhere the
docurents may be .inspected or purchased are
given. (PHN) '

227>
Brown, GeW., Jr. (Ed.), OUniversity of
H#ashington, college of Flsherles, Seattle, WA.
1968

Dasert Biology, Special Tapics on the Physical
and Biological Aspects of Arid Regions,
Academic Press, WNow York, Wew York, Vols. 1-2,
635 p.

Basic biological and physical inforsmation on
the desert and arid rtegions of the vorld is
presented. A desert community, the Nerkhiyat
Jebels near Xhartoua is first described,
Succeeding chapters are devoted to causes,
climates distribution and geological aspects
of deserts, biclogy of plants, amphiblians,
reptiles, birds and mammals in deserts,
desart limnology, venoms of desert animals
and human adaptation to arid environments.
Chapters 1-11 have been abstracted
individually for the data base. (PEN)



<€220>

<2285 '
Cloudsley~-Thonpson, J.L., {Inivarsity of
Khartoum, Department of Zoolagy, Khartoum,
Sudan. 1968

The Merkhiyat Jebels: A Dosert Community. Part
of Broun, G.¥W., Jr. (4.}, Desort Blology, Vol.
1, Chapter 1, Acadomic Press, New York, Mow
Yorky {(p. 1-20), 635 p.

The Merkhiyak Jebels are hills to the
northvest of Khartoum and they rise to a
height of about 100 meters above the general
level of the surrounding plain. The
vegetation of the area is classified as
acacia desert scrub. Sose plant species such
as NAERUA CRASSIPOLIA extend upvard froa the
desart plain but others such as RUBISCUS
MICRANTHUS are restricted to the jebels
because thay are too selectively grazed
elsavhere by camels. Life develops rapidly
in the natural tesporary pools that appear
each year after rain and last from a few days
to 5 or 6 weeks. TRIOPS GHANARIUS, T.
CANCEIPORNIS, MOINA DUBIA and METACYCLOPS
HINQUTUS are some of rain fauna. The mammals
common to the area are humped cattle, camels,
foxes (VULPES PALLIDA), mangcoges (ICANEONIA
ALBICAUDA}, ground squirrels, jerbcas, hares
and bats, The reptiles include snakas
(PHYTHON SEBAR and NAJA HAJE), tortoises and
lizards. The peculiarities and bahavior
patterns of some of the arthropods are
dascribed such as the Buprestid beetles,
{STERXOCERA CASTANEA), the bagvora
(AUCHMOPHILA KORDOPENSIS), scorplon (LBIURIS
QUINQUESTRIATUS) , mantids, grasshogpers,
ants, wasps, flles, and spiders. (PNM)
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<229
Logan, R.¥., University of california,
Department of Geography, Los Angeles, CA. 1968
Causes, Climates, and Distribution of Daserts.
Part of Brown, G.W., Jr. (Ed.), Desert Biology,
Yol. 1, Chapter 2. Academic Press, Nev Zork,
Wew York, (p. 21-50), 635 p.

The sole common characteristic of all deserts
{s their aridity. The causes of aridity are
several. Por example, extremely porous soils
allow water to percolate through them so
rapidly that little is returned for the use
of plants, thus creating an edaphic desert.
Physiological deserxts are present in the
Arctic and Antarctic and at high altitudes on
mountains in all latitudes because of the
fact that water is present only in the solid
form (ice) and hence is unavailable to
plants. The world's deserts can be divided,
climatically into five types, based on the
causes of thelr aridity: (1) subtropical
deserts, (2) cool coastal deserts, (3) rain
shadow deserts, (4) continental interior
desarts, and (5) polar deserts. The
subtropical deserts include the Sahara of
North Africa, the deserts of Arabia, Syria,
Jordan, Iraq, Iran, Afghauistan, Baluchistan,
fest Pakistan, the Sonoran Desert of Mexico,
Arizona and california, the Kalahari of South
Africa, deserts of Australia and small ageas
of West Argentina. The cool coastal deserts
are the Namib or. the Coast of Southwest
Africa, the Atacama, the coastal desert of
Chile and Pecu and the desert on the Pacific
Coast of Baja California in Mexico. The
Great Basin deserts of Nevada, Utah and
adjacent states, owe their existence to their
rain shadov positicon on the lee of the Sierra
and cascade Ranges to the west and the Rocky
Mcuntains to the east. Examples of the other
desert types arxe given and the climatic
conditions of and causes of aridity, are
discugsed in detail for all the desert types.
(ENN)

<2130
Saith, H.T.U,, University of Massachusetts,
Department of Geology, Amherst, MA. 1968

Geologic and Geomorphic Aspects of Deserts.
part of Brown, G.%., Jr. {Ed.), Desert Biology,
vel. 1, Chapter 3. Academic Press, New York,
¥ew York, (p. 51-100), 635 p.

Cetailed characteristics of the desert
environmant are a function of the interaction
of bedrock geology and surface processes
thcough time. Bedrock geology sets the stage
fer various destructive processes and
predeteraines the size, shape and
distribution of landscape such as the
mountains and uplands, cliffs and
vecacpeents, sand dunes and drainage
teatures. The surficial deposits in desert
lowlands, hydrologic aspects of desert
tasins, and desert soils are treated in
detail. The surficial geolegical processes
such as weathering, gravitational movement of
detrital rock, work of surface water and
wind, as well as the clipatic changes in
desert regions, are discussed. (FUNM)



€231>
Johnson, A.¥., San Diego State College,
Department of Biology, Sand Diego, CA. 1968

The Evolution of pesert Vegetation in Western
Horth America. Part of Brown, G.W., Jr. (Rd.),
Desert Biology, Vol. 1, Chapter 4, Academic
Press, New York, wew York, (F. 101-14C), 635 p.

The evolution of the vegetation of the Nojave
and Colorado Deserts of the southwestern part
of the United states is revieved. By
conhining all information now
available~--paleobotanical recnrds,
paleogeograghical concepts, mcdern
distributional and ecological information,
and cytological cbservaticns--it appears that
the desert f£lora consists of species of
diverse ages and origins, and thae mocdern
desert vegetation likevwise can be
characterized as a changling mosaic of species
associations that together are arranged
continuously in space and tise. The Mojave
and Colorado Desert floras include aboat 278
genara and 1084 species and abcut 156 of
these species are endemic. Except for a few
species (less than 1%), substantive
information on the age, origin, or evoluticn
of the California desert flora is lacking.

To trace their cvoluticnary rocts to the
tropics is reasonable in the sengse of the
proposed tropical origin of angiosperms per
se¢, but the proximal origin cf the majority
of species and perhaps genera of desert
angiosperas in California apparently lies in
the western United States. (rmm)

Tables are present showing the genera of
angiospermous desert plants in California giving
the nunber of gpecies occuring, number of
endeaic species, and the gecgraghical affinity.

<23v

<232>
fcCleary, J.A., Califorpia Stats College,
Fallerton, CA. 1968

The Biology of Desert Plants. Part of srown,
G.N., Jr. (Bd,), Desert Biolagy, Vol. 1, Chapteyr
S. Academic Press, New York, Nev York, (p.
141-194), 635 p.

The flora of temperate, wara, coastal and
Australian deserts is described and compared, |
For example, the flora of the Great Pasin of
¥crth America is ccapared with that of
central Asia vhere the species of Compositae
and Chenopodiaceae, and more definitively
those of the genera ARTEMESIA and ATRIPLEX,
ccapose the bulk of the individuals along
wita other well-kncwn genera such as BUROTIA,
SALSOLA, ASTRAGALUS and EPHENRA. The varm
deserts are quite distinct, both in general
aspect and in the actual famsilies and genera
that occar there. The greater abundance of
trees in cosparison vith the temperate
deserts along with the wider spacing of the
individuals is very noticeable, Although
pany plant fanilies are known, the
Zygophyllaceae, Liliaceae, Leguainosae, and
the Amarvllidaceae are outstanding. The two
larger caastal fog deserts are dissiamilar in
plant constitaents. In the South American
deserts are located many outstanding aembers
of the Leguminosae, Bromeliaceae, Cactaceae,
Compositaa, and Oxalidaceae. In South Africa
the Leguninosae, Liliacease, Asclepiadaceae,
and Aizoaceae are most distinctive. The
Australian deserts can be called grass
desgerts. Here TRIODIMN is represented by muny
cpecies, as is ASTREBLA and the epheseral
taxa of ARISTIDA and STIPA. In addition, the
eucalypti as well as numerous species of the
Protaceae and Chenopodiaceae are comsone. The
adaptations of plants to arid environments
are discussed with reference to morphology,
time of gernmination and physiclogy. Studies
on the lovwer plants, namely algae, fungi,
slime molds, lichens, bryasphytes and ferns
are teported and sope ecological studies of
desert floras are presented. (PHNNH)

<233>
Mayhew, W.W., University of California,
Tepurtuent of Life Scieces, Riverside, CA. 1968

Biolagy of Desert Aaphibians and Reptiles. Part
of Brown, G.W., Jr. {(Ed.), Pesert Biology, Vol.
1, Chapter &. Acadeuic Press, Wew York, New
tcrkx, (p. 195-355), 635 p.

Aninals that succeed in deserts are those
that have found a vay to cope with or to
evade the lean dry seasons. The amphibians,
turtles, lizards and snakes are treated
separately in respect to distribution,
tehavior, food habits, water balance,
tesperature preferences, reproduction and
adaptations to deserts. (PHN)
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<234>

pavson, W.R., and g.h, Barthoclomew, Univeraity
of smichigan, berartment of Zoolcgy, Ann Arbor,
MI; ‘Iniversity of California, Department of
Zoology, Los Angeles, CA. . 1968

Temaperature Regulation and Water Economy of
Desert Birds. Part of Brown, G.W., Jr. (Ed,),
pesert Blology, %ol. 1, chapter 7. Acaderic
Press, Wev York, New York, (p. 387-394), 635 p.

Birds are vell represented in the desert
regions of the yorld, where they axist
despite sone physiological handicaps and in
certain ingtances because of the Special
advantage of axtremo mability, Most of the
North American species apparently have not
developed special means for contending with
heat and aridity, even though the failure of
the mafority to utilize undergoend shalter
linits their opportunities fcr evading the
extrese conditions of their environment,
-Survival on hot days in desexts relies in
part upon a general avian cagacity for
tolerating elevations cf body tesperature ta
as much as 4 degrees € above normal levels
and upon behavioral patterns that serve to
reduce heat stress. Water lcss by desert
birds generally exceeds oxidative water
production and, like specles from more mesic
environments, they require preformed vater.
This requirement forces certain species to
remain clogse to surface water, Others with
gtronger povers of £light uay forage widely,
moving to water every day or so. Tclerance of
dehydration may be important to such birds.
sany species appear virtually indegendent of
surface vater, obtaining their £luid €rom
food such as succulent plants, frauits,
insects, or vertebrate prey. A nuster of the
deserts of the eastern hesisthere may be of
considerable antiquity, and the avifamasa
associated with tham appear more distinctive
than those of the deserts of the westexrn
hemisphere. Birds indigenous to these
eastern deserts might well show more
consplicuous physiological adjustments to heat
and aridity than the majority of the Worth
American species that have heen studied. The
keying of regroduction tc rain or its
consequences and the nomadic tendencies of
birds from dry parts of Australia cr Africa
are probably indications of this. (Auth) (Fum)

£235>

gartholosew, G.A,, and #.R. Dawson, University
of california, Department of 2oclcgy, Los
Angeles, CA; University of nichigan, Depacrtsent
of Zoology, Ann Arbor, #X. 1968

Teaperature Requlaticn in Desert mammals.
of Brown, G.W., Jr. (Bd.), Desert Biology, Vol,
1, Chapter 8. Academic Press, New York, Hev
York, {p. 395-422), 633 p.

The combination of heat and aridity
characteristics of low latitude deserts
presents an uUnusaally acuteé thermoregulatory
challenge te homeotherms because it poses the
problem of losing heat to a hct environment
vhile at the saee time kaeeping vater loss at
a minimum. The adaptative cceplexes that
allov @ampals to live im deserts ave diverse
and varied and involve ap interplay between
physiology, behavior, and morpholoqy in which
tesporal patterning on becth a daily and a
seasonal hasis is of key impcertance. For
most sammals and for all those velighing less
than a few kilograms, the prisary adaptation
to the desert is one of evading the challenge
of heat by gcing undergrcund or by being
nocturnal or both. Where Lehavioral
avoidance is impractical, a freguently

Fart

68

qhgerved ad{ustuant involves the welaxation
of 1inits for thermoregulatory homeostasis
and the bohavioral acceptance of
hyperthernia. A nuaber of Jdesert mammals
have basal setabolic rates Jlower than wvould
be expected on the basls of size. Both
sedsonal and dally torpidity have been
demonstrated in several kinds of rodents.
Prolonged periods <f summer dormancy
{estivation) allow the animals to avoid the
most stringent time of the year, while the
daily pericds of facultative hypothoraia

. appear to be an adaptation to long-term food
shaortages. (Auth) (PHNM)

<236> .
ccle, G.A., Arizona State "Inlversity, Departament
of Blology, Teape, AR. 1968

Desert Limnology. Part of Brown, G.W., Jr.
{td.), dDasert Biology, Vol. 1, Chapter 9.
Academic Press, Hev York, New York, {(p.
423-486), 635 p.

The climatic distribution and origins of
desert waters is first discussed. There is
great diversity in desert wvaters but they
share a number of features, Continental
,arid-land vaters are markedly influenced by
climatic fluctuations. A result is the high
incidence of astatic lakes and their
precarious existence, 1In drier regions,
caaplete desiccaticn of lakes may follow a
decline in precipitation or a temperature
rise. 1In endorheic or arheic zones, waters
are typically concentrated, sre high in
electrolytes and are quite diffevent from the
dilute standard type of husid, exorhoic
areas. Plgures showing the anionic
casposition and concentration trends of
various lakes are given. The productivity in
desert waters 1s discussed, For example the
mean annual gross photosynthssis in Pina
Blanca Lake, Arizona was estimated at 1.6 kg
02/32. Other aspects treataed are planktan
populations, benthos, fish production, hiota
cf temporary vaters and saline waters,
endenisn and relictiss. (Fam

<237>
#inten, S.A., Jr., Indiana University, Medical
Center, Indiannapolis, IN.

Venons of Desert Aninals, Part of Brown, G.W.,
Jr. {(Bd.), Desert Biology, Vol. 1, Chapter 10.
Acadenic press, New York, New York, (p.
487-%15), 635 p.

Venoa to kill or lamobilize prey is
particularly useful to the desert predator
that must rely upon sparse and often seasonal
food supply, because it permits the animal to
cvercome prey that would otherwvise be too
large, too active, or too well defended to be
takan., The venoas are described for
scorpions, spiders, insects, centipedes,
nillipedes, anphibians, lizards and snakes.
In some cases the chemical formala is given
and the effects of the poison on san and
animals, the venom apparatus and yield and
texicity of venoas are described. (FNW)

Table 2 givaes the yleld and toxicity of some
wedically iaportant spider venows: Table 3
gives the yield and toxicity of sone
representative desert snake venoms. Table &
gives the enzymes of some representative snake
venons.



<238>

Lee, D.H.K., U.3, Public Haslth Service,
Division of Environmental Health Sctences,
Triangle Park, ¥C, 1968

Human Adaptations to Arid Envircnments. Ppart of
Brown, G.V., Jr. (Bd.), Dasect Biology, Yol. %,

Chapter 11. Acadeslc press, Mev York, New York,
tpe 517-556), 635 p.

The criterion of man's adaptation to living
conditions, residence and vork in hot arid
zones i3 his ability to satisfy his needs in
regard to comfort, pctivity ard motivation.
The five desert forces, heat, sun, ariditry,
lack of vesources, and igolation, are the
basic threats., Given food, water, and
health, man is able, physiolegically, to ruope
with alvost all natural desert conditiors.
The factors that add to or smubtract from the
heat content of the body, nagely
environaental tesparature, radiant heat,
humidity, air sovemant and metabolic rate are
discussed. The body's regulatcry zesponses
are exasiued and tha disturbances cf bodily
fuuction that say gynsue are noted, The
thernoregulatory trocesses described are
dilatation of skin blood vessels, sweating,
reduced activity and incraeased surface area
by relaxed posture. Some technological
adaptations, guch ag housing, air
conditioning and clotbing are descrited. 7Twc
othey aspects entering into man's
adaptability to unaccustosed conditions, one
{n the paychological (attitude} and ona in
the coltural (enculturation) sghere are
discyssed. (Pnn)

<239>

Jones, Y.MW., and P.0. Jackson, Pattulle Mesorial
Iastitute, Pacitic Worthwest Laloratories,
Richlangd, WA, 1968, Ray

The Detersination of Plutonium to Asericius
Ratios in Biolagicel Specimens, EBNWL-714: Part
of thompson, R.C. et al (Eds.), Annual Report
for 1967, (p. 3.11-3.12), 253 p.

rechniquas were developed to detersine the
plutonium-to-anericius ratios in organs of
animals that had inhaled a aixed
plutopinn-anericiae oxide., These methods
enployed alpha polze height or photon
spectrometry technlques., WShere samples were
analyzed by hoth of these methecds, good
agreement wan obttatned. <The photan
speactronatric sethod is preferred hecause it
can be appliad directly to vet~-ashed sasples.
However, because present sllicon diode
datectors ate ssall and the x ray
flunrescence yields for Pu 239 are lov, the
orarall counting efficlency is lowsr than
that vhich can be achieved with algha
analysisz, (Aath)

<238

<240
Buldakov, L.A.,, Z.I. Kalasykova, Yu.l. Moskalev,
an? V.N, Strel'tscrva, Not given, 1969

On the Role of tha Time Pactor in Separate and
combined infection with Cerius 184 and Plutonium
239, ABRC-tr-719S; Part of moskalev, Yu.Y.
(1.}, Rediocactive IBotopes and the Body, (p.
339-246), 458 p.

fxperisents ware condscted on 1545 rats
veighing from WO to 200 g. A HC1 solution
of Ce 180 and a citric acld solucion of Pa
239 yore adainistered i-traperitoneally at pt
7.0 and 6.5, respectively. 7The results shoy
that under all veramfons of the

sdainistration of Ce 4% and Pu 239 the 1life
span of the rats vas reliably lower than in
i{ntact anisals. The more considerable
shortening of 1life mpan under the dosaqges
used {8 caysed -ty Ce 134, If in a single
adninistration of Pa 239 4n domesn of 0.30 and
0.60 uci the Average 1life span of the rats is
shortened to 505 plus or minus 17.5 and 314
rlus or ainus 15.0 days from 682 plus or
sinpus 10.4 <ays in the clean control, under
the adainistracion of 100 and 200 uCi of Ce
188 the 1ife tpan is shortened to 375 plus or
minus 13,6 and 165 plus or ainus 21.5 days.
Simultaneous administration of 0.30 uCi of Pg
239 plus 100 aci of Ca 184 or 0.15 aCi of fu
239 plus 50 uCi of Ce tau is accompanield by
the shortening of the life span from 582 plus
or ainus 10.% days in the clear control to
342 plus or sinus 8.0 and 395 plus or sinas
12.5 days, raspectivoly. UOnder & double
adeinistration of S0 uCi of Ce tuu and 15 uci
of Bo 239 with an increase in the interval
tetweor injections, the average life span of
the rats incressed as cospared vith a single
adesinistration 4f Ce was used for the second
injection and decreased or resained uachanged
if Po vas used. Under a single
adsinistration of 0.30 uCi of Pu 239 or 100
uCi of Ce 164 or 50 uCi of Ce 186 plus 0.15
gCL of Pu 239 and alco under the
adainiatration of the isotopes in Joudle
quantities, the percent of the occurtence of
cateosarcond was 6minus17.3% and under a
dcuble adainistration of the esittsrs with
differant intervals between {njections, the
qccarrence of osteoma decreases to 3mings2n%,
The resnlts also show shifts in the cellular
cosposition of peripheral blood following
adainistration of izotopes. It was shown
that quadruple adainistration of Ce 134 in a
total dosage of 200 ucCi causes expressed
early and prolonged leukopenia and moderate
1ate anemia Plutonium 239 in & total dosage
af 0.60 uCi does not affect the nuaber of
leskocytes but causes graater sneala at the
end of the experiment. (FHN)
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<261>
nn:%ukov. L.A.s 803 Yu.T. Moskalev, Wot given.
19

pistribution of Plutonium 239 in the Skeleton
and Liver of Rats and Kinetics cf Ita
2liaination Depending on the Dose and Rhyths of
the Isotope. ARC-tr-5425; Part of Radiobiclogy,
{ps 37-45) ; Radlobiologiva, 1(8), 487=-492

Opon intraperitoneal administration of
plutoniua in an asount of 0,25 to & uci per
rat, the charactcy of distritution of the
citrate cosplex of plutonium dces not depend
on the dose. The basic guantities of ismotope
are detected in the skelaton (up to 56%) and
in the 1iver (up to 5.2%) within two aonths
following a single administration. After a
single and a prolonged uptake, the
elizsination of plutonius fros the skeleton
upon its introduction in the fore <f a
citrate cosplex obeys the oxponential lav.
The biological period of seai-elisination of
Plutonius froms the skeleton ugon single
adsinistration is equal to approxisately 530
days, upon divided introdaceion to 410 days,
and the elisination constants (Lamdtda) acre
0.0013 and 0.0017, respectively, Opon
prolonged adsinistration, the value of
plutonium deposition in bone tigsue
decreases. After a single adeinistration, the
elisination of plutonium fros the liver cbeys
the exponantial lav and after divided dases
that of the pover functian. Ugon single
administratian, the blological period of
gemi~elimination of plutonium from the 1liver
is equal to 195 days. {Auth)

282>

Antonchenko, G.P., W.A. Koshurnikcva, and P.R.
tyubchanskii, Mioistry of ruklic Health,
Institute of Biophysics, Moszcow, USSR, 1969
norphological Changes 4n the Langs of Rats Aftct
Inhalation of Larqe Doses of Solahle Plutonium
239 Compounds., AYC-tr-7028; Part of

Radiobiology, (p. 97-108), 220p.:
Radiobiologivar 9(1), 75-80 *

the inhalation of plutonius 239 clerate and
asmonium pluteniume pentacarbenate in amcunts
producing an in{tfal daposition of
approxisately 0.5-1.5 uCl of the isotope in
the lungs shortens the average lifetime of
rats by 10-1S f0ld in compacison with the
control. The pathological anatorical changes
in the lungs of tho experimental rats atterx
the intake Of large quantities of glutonium
citrate and assonius plutcnium pentacartonate
(in an excess of ammonius carbenate) do not
depand on the chemical fora cf the inhaled
coppound and are determined chiefly by the
asount of original dejosition of the Isoto;e
in the lungs. Among the anisals that died
before the hundredth day, the leading
thanatogenic factor was fibrincse-suppurative
inflanmation of the lungs; amcng the rats
that dicd after the hundredth day, the
leadtnq cause of death vas preoumosclerosis.
(Auth}

70

<243>
Bukhtoyarova, Z.MN., and a.P. Hifatov, Not given.
1969

nicrodiseribution of Plutonium 239 and the
fiistopatholgy of thae liver and Skeleton of Dags
tc Intravenous Administration of the Isotope.
AEC~-tr~7195; Part of Noskalaev, Yu.X. (24.),
Radioactive Isotopes and the Body, {(p. 364-37%),
458 g.

The study was conducted on 36 dogs weighing
from 7-29 kg and 2«5 years of age. Piutonius
239 was adeinistered intcavenously in the
fora of a nitrate solution at 7H 2,0 i{n the
quantity of 2 uCi/kg, The rosulss show that
the sicrodistribation of plutonium in the
liver was not unifors. The greater portion
of the isotope vas distributed in the form of
aggregates in the reticuloendothalial
elenents of the liver, preferentially ia the
peripharal secticons of the liver lobules apd
the smal.er part in the fora of diffusely
peniticned tracks in liver cells and other
stractural slemonts of liver tissue. In
early periods after administration of
plutoniue, dystrophic changes were noted
proferentially in the perigpheral parts of the
lobyles, sections of aggregation of the
isotopue were seen and iy later periods there
was a rise of annular atrophic clerhosis of
tha liver. In the hones 4t dags. plutonius
1is lacalized in al) structural elem.nts of
the hone tissue and hore marrov even in late
reriods follovwing adeinistration. The
greatest ccutent of the isotopes vas noted in
the setaphysis of thn tabular bones with
prefarential corcentration {n the hane
sacrow, endosteum, periosteua and to a
asaller degree in tho bone tissue itself.
fyatrophic changes in the bone structure and
vesgels vere observed in early periods in the
tone tissne, basically in the togion of the
setaphysis. There was a breakdois in nocaal
csteogenesis and as a result the newly forsed
btone structure wvas a disorqanized fora,
Pretusorois changes were noted aftar 6 monihs
and typical ostecgenic sarcoma after 2-u
years. (Auth) (run}

<2048>

6tove, D.B., J.5. Geological Survoy Reston, VA;
sandia Laboratories, Albuquerque, NM. 1969,
cctater

Tha Cevalopsant 0f Thcoretical Equations to
Desctibe the Flow of a Fadioactive Ion in
Groundwater, Annual Report, December 1, 1966 to
Ncveabar 30, 1967. SC-CR~68-3637; 58 p.

A matheamatical modeling study of the flov of
trace concantration of fons through a porous
nedia is described. The theoretical vork in
the raport vas perforaed as an atd in
svaluating possible hazard resulting from the
eacth burial of a SNAP device containing
r2dinactive fuel naterial. Ton-exchange
processes examined included instantaneous
equilibrium, the use of theoretical plates,
and the assumption of a second-order
kinetic-rate reaction. (Auth)
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<2u6> o
Galitin, G.P., P.A. Vlasov, and 1L.A. ?odorfeyeva,

<265>

Buldakov, L.A,, Ministry of Public Healeh,
Institute of Biophysics, Moscow, fISSR. 1968 Mot given. 1971
The dehavior of Plutonium (Pu 239) in Young
pi¢a. ABC-tr-6950; Part of Radiobiolcgiya, (F.
101-106), 306 p.: Radlobioclogy, B(1}, 62-6R

Remcte Afteraffects of Killing Rats Using
Asmcniuw Diuranate. ABC-tr-7387; pvart of
nogskalev, Yu.I. (Ed.), Resote Aftereffects of

The distribution of 1Y citric acid solution
of Bu 239 (pH aqualsg 6.5) vas investigated
after administration of 3 uCi intravenously
to 15 young pigs and 33 uCi perorally tg 3
younqg pigs, each pig being 2.5 months old and
weighing 10-12 kg. Animals from the first
group (intrivenous inqaction) were killed in
groups of three on 1, 9, 65, 330 and 640 days
after injection and those of the second group
(petoral administration) on the day after
adsinistration., The absorption of plutonius
cltrate vas 0.19 percent in the intestines
and 87 petcent of the rescthed portion of the
s vas retained in the skeleton. “The maxisum
content in the spongy hones was only taree
tiney (aftqr {ntravanous injecticn, 3-10
times) as much as in the zomspact pacts of the
skaketon. The Pu concentration in the bones
vas 3-10 tises as large as in the soft

ti ssues {excluding xuzcles) after treroral and
20100 times aa larqe after i{ntravenous
adsinintration. (Auth)

Radiation Dasage, (p. 214-228), 574 p,.

Rats vere sabiected to daily inhalntion of an
assonium diuranate aerosol at a cuacentration
of 8 ag/me? or 1 mg/e3. The resules show that
amnoniun diuranate in a concentration of 8.1
ag/al is toxic for rats while a woncentration
of aasmoniur diuranate of 1.0 ag/ad is close
tc the uinimum effective concentration. 1In
the case of chronic dajily poisoning of rats
with asxonius diuranate, one of the early
indicators of damage is an iarnairsent in
functioning of the liver and. kidneys
(rroteinuria, glucosuria, increase in the
quantity of residual nitrooun in the blocd,
decrease in the quantity of hippuric acia
elisinated in the arine, prsitive test with a
troaphencl blue dye). Changes in the
lctpgologicnl composition of the peripheral
blood in the case of Qdanuge with ammonium
djuranata are chatacterized by a decrease in
hemoglobin content, a ducrease in the number
cf erythrocytes, reticulocytosis, relative
lysphopenis and eosinophilia. At latent

The distribution of Pu 239 1a the organs of
suckling pias 26 hrs after IV and peroral
administration is shown iu tabular furm,

periods (after 2-20 months) following
cesgation of ammonlum diuranate
administration, indicators of body damage ars

an increase in the nanter of blood cells with
a modified hue when a flvoteacent sieroscope
i8 used and eosinophilia. Asmonium diarnate,
in the case of chronic inhalation in a
concentration of € mgs/wl, shortens the life
of the animals, vhureas a concentration of 1
ng/m3 under these sane conditions exerts no
influence on l{fetime. Pathomorphological
changes in the case of chronic inhalation of
amponium diuranate at latent periods are
characterized by interstitial pneumonia and
evidence of pneumusclerosis in the lungs,
nephrotoxic focal sclerosis in the kidneys
and the appearance of parenchymatous :
dystrophy in the liver vith different degrees
of sxpression in different animals. (Auth) ‘.

<247 ;
casrplall, EB., and J.P. ficInroy, Los Alamos
Scientific Laboratory, Los Alamos, NM. 1973,
Ncvember

Plutonium and Environsental Netals in Man,
Interlaboratory seeting, may 9, 1973.

LA=S4u5.C; CONP~730577-1; part of Proceedings of
a Sysposius on Plutoniun aad Environmental
fetals in Man held in Albhequerque, New Mexico,
fnay 9, 1973, (10p.)

An interlaboratory meeting vas held in
Albagquerque, New Mexico, to coordinate the
efforts of the 1os Alamos Scientific
Laboratory, Battelle Worthwest Laboratories,
and Dow Chemical Company in carrying out a
tissse analysis progras. Various aspects of
the analyticsl procedures and handling of
human sutopsy tissues for plutonium analysis
vera discussed. The purpcse of the tissue
aralysis program is to establish the level of
plutonius in the gen=ral population angd
detact any trend or changes in the plutonium -
concentration. The meeting was concluded
with a suapary of the analytical methods uged
at the three laboratories. {(ST)
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£248>
Balloun, J.E., DP.K. Craig, J.P. Park, H.A. Ragan,
and C.L. Sanders, Battalle Memorial Institute,
2acific Worthwest Lahoratorics; Blolagy
Departwent, Richland, WA. 1973, aprii

Dose~Effect Stndies with Inkaled rlutonium in
Rats and Dogs. BEWL~1750 (Part 1); Part of
Thospson, R.C. (¥l.), Annual Regort for 1972,
{pe 2%=-27y, 103 p.

Eighteen month 0l1d beagle dogs exposed to Pu
239 Pu02 aerosols and sacrificed 7 to 30 days
later kad more than 98% of the £inal Pn body

- burden in the lungs, One dog with a low
tntal hody burden of 11 nCi shewed sore
translocation to auscle, skeleton, and other
tissuas.- during the firat pcstexpcsure year,
11 2o 29% of tha Pu vas tramslccated from the
lung to the thoraclc lyaph ncdes with 1little
translocaticn to other lissues., Aikout 75% of
tha total excreted Pu was axcreted during the
first 8 postexposure days, witk 99% of this
in the feces. The mean vhole hody retention
half-time of the alveolar derosited #u was
4900 plue or minus 3800 days, and the Yuyng
ratertion half-time vas 1500 plus cr minaa
700 days. In the Sase sannor dogs vire
exposed to freshly prepared and aged
preparations of Pa 238 Pu02. Dogs exposed to
the freshwater suspensions shewved sore than
96% of the Pu body burden in the lun/s and
thoracic lysph nodes 30 to 7€ deys
postexposuce. Those exgosed ©o the ayged
preparations had 17 to €5% of the Pu body
burden in the skeleton, 4 to 11% in the
1iver, and 30 to 75% in the lungs and
thoracic lyeph nodes. The much qreater
“ranslocation of the Pu 238 suggested that
.solubilization of the Pu 238 Pu02 ccocurced to
e significant deqreas within the dog, as well
as in the wvater suspension. Life span dose
effect axperiments ace continuing and new
erpariments using a mare pare fora of «Pul2 isn
dogs and Pu 238 aud Pu 239 ecxporuces on rats
have haen started, (ST)

Tables 2, 3, and 4 shov tissue distribution of
inhaled Pu in dogs after inhalaticn of: Pa 239
Pu02 aerosols; fresh and aged Pu 238 pud2
aerosols: and Pu 239 Pu02 and Pu 238 Pu02
aerosols two to three years postexposure.,
respectively.

<209>

Dougkorty, T.P,, University of Dtah, College of
Medicine, Radiobiology Division, Department of
Anatony, Salt Lake City, UT. 1972, farch 31

Califarnium 252 Pilot Studies in Beagles.
C00-119-2u6; Part of Dougherty, T.P., Research
in Radiobdiology, Annhual Report cf work in
Progress in the Internal Irradiation Progras,
{p. 287-288), 380 p.

A pilot study vas initliated at the University
of ptah to stuly the delayed Liolagical
effects of CI 252 using beagle dogs.
comparison of the biological effects of CE
249, an alpha emitter, apd Cf 252, which
decays by alphz emission and sgontaneous
fisgion, can provide a method of identifying
the separate effects of alpha and fission
fragments. The exparimental design is
described and predictions of the incidence of
tunors are sade. (ST)

(8

<250>

Schell, ¥W.R., and A,I.C. Yang, University of
sashington, College of Pisheries, laboratory of
Radiation BEcolagy, Seattle, Wa. 1973, ppril 30

teng-iived Radionuclides Produced at Bikini and
BEntweruk Atolls, 1., RLO-222%-T718-3; 29 p.

The report descrihes the eaarly results of the
investigation on the identification and
mgasurement of long-lived radionuclides in
samples collected from Bikini and Eniwetok
Atolls., A description is given of the
chemical procedures used to separate and
measure several radioelements (Pe 10, Al 26,
C 13, Pe 5%, Nn 53, Am 281, and Pu 238-239)
in saaples collected inside ana near nuclear
detonation craters. In 1972 concentrations
ot Po 55 in Bravo crater had an activity ot
1500 dpas/g. Americiuyx 261 and fu 239 were
found in concentrations of 1 to €0 pci/g in
sedlment and scil samples. Amevicium 281
seasured in biota was less than 0. v2i/q iy
wt. The particualate Am 241 in vater sasples
vas found to be 5 to 70 pCi/e3, depending on
loccation, 4zdicating significant
redistribution. It {m possidle that certain
radionuclides say enter into the North
Pquatorial Current awa? from 8ikini atoll.
However, the amounts are generally very low
and large volumes cf wvater are required to
measure the concentration present. (Auth} (97T)

Table ' lists the radionuclides measured in
Brasu rratar sediment after cheaical separation.
Table 2 lists the measurements o Am 28%, Py
238, and ©n 239-240 in sediment, water, and
biots of Eikini and Eniwetok Atolls. Table 3
lists radionnclides vith half-lives of wore thapn
200 days in samples from Sikini Atoll.

<2%1>
Dougherty, T.?., and C.W, Mays, University of
Utah, Salt Lake City, UT. 1963

Bene Cancer Lnduced by Internally-Depusited
Esitters in Bemgles, CONY=-690404;
IABA-SM-118/3; part of Proceedings of a
Sysposium on Radliation-Inducad Cancer held io
Athens, Greece, hpril 28-way 2, 1969, (p.
3€1-367)

Cstrosarconas were the chief cause of death
in adult beagles injectod intravenously with
bonae-seeking radionuclides in citrate
solotion. The affectivenass of sach nuclide
depends on the type of radiation emitted and
where this radlation is absorbed.
Alpha-radiation is more effactive than beta
radiaticgn, and the alpha emitters which
deposit on bone surfaces are more effective
those which deposit throughout bonhe voluma.
Por death with osteosarconas 8 years after
infection, wvalaes for RBE (relative
hiological effectiveness) hased on average
skeletal dose at 1 year before death and
telative to Ra 226 equals 1 are: Pu 239
equals 65 Th 228 equals B84 Re 228 (Asth)
equals 2.5; and Sr 9 equals 0.07 to 0.20. In
humans Ra 226 was cbserved to induce bone
cancers above a skeletsl dose of about 1200
rads. Adfusting by the RMBE factors
established in dogs, the predicted life-time
dceas ahove which btohe cancers amay ocecur in
adult humans are: Pu 239 equals 200 rads; Th
228 eguals 150 rads; Ra 226 equals 1200 rvads;
and St 90 eguals SOU0 to 17000 rads.

<



<252>

Stuber, C.B., U.S. Atnmnic Energy Comnission,
Technical Information Center, Science and
Technology Branch, Oak Ridose, TN, 1974, January

Transplutonium Blements, A Bibllography.
TID-3317-5-4; 178 p.

The bibliography comprises 835 references on
the transplutonius eleasents compiled through
the period ending June 30, 1973, ghe
references waere retrieved from thoe wWaclear
sciencc Abstracts (NSA) data base using the
computerized RESPONSA search systes and were
fcraatted for publication with indexes by the
ganetralized output program GEHOUT. The NSA
subiect indexing is Adisplaycd under sach
citation to provide inforzaticnm on the
contents of the document. Part 1 includes
811 references dealing with the preduction,
cheaical, nuclear, physical, and biolugical
properties and health and safety agpects of
elements vith 2>95. The actinides group
includes references dealing with the actinide
elements in general or treating the actinides
collectively. References dealing with 2>108
are included in the transactinide groap.

Part 2 includes 23 raferancas Jdealing with
the natural occurrence of the transplutonioms
elements. Thig collection of references is
concerned with attempts to lccote cr prove
the existence of thae transplutoniym elements
in natare, juthor and snbject indexes are
included. (Auth)

<25>

<253>
nc, T., A.D. Suttle, and W.m. Sackett, Texas A &
® University, College Statica, X, 1973

Uranium Concentrations in varine Sediments.
Geochinica et Cosmochimica Acta, 37, 35-51

Dranium concentraticns in a large nusber of
sarine sedisent samplesg of Aifferent types
vith world-~wide spatial distribotion have
teen deternined using the rapld, precise amd
ncndestructive technique of counting the
delayed neutrons emitted during U 235 figsion
induced vith thermal ncatroms. A direct
proportionality vas obsarvad betwveen
percentage of organic carbon and uranium in
sediments deposited in an anoxic environment
in the Pattaguamscutt River in Rhode Island
with concentrations ranging fros 7 percent
crganic carbon aad 7 ppa uranium to 38
gercent organic carbon and 30 ppa uranium. A
sinilar relationship wvas found it cores of
sediments deposited on the Sigshee Knolls in
the Gulf of Mexico. Pyr marganese nodules a
direct relationshis can be feen hetween
aranium and calcium concentzations and both
decrease with increasing depth ot depositicn.
Por nodules from 68500 m in the Pacific,
concentrations are 3 pps uraniys and 0.3
parcent calcium coapared with 14 ppa uraniua
and 1.5 percent calciux at 1000 m.

Relatively high uraniua concentrations were
chserved in carbonates Jepositad in the
deepest parts of the Gulf of Nexico, with the
88 u carbonate {ractioa in Sigsbee Knoll
ceres having ac wuch as 1.30 ppu. A model to
explain the cbserved variations must include
uranius enrichsent in ncar shore environments
via an anoxzic pathvay, followed Ly
redoposition in a deep scean environment with
dilution elither by low-aranium-bearing
foraminiferal or silicious oczes or, along
the continental margins, dZlution with
high-uraniuam bearing catbonate sands. (Auth)

Tables 3 and 5 give uranius concentrations (ppa)
in tiver and deep sea sediasents, respectively.

<25
Payne, P.%,, and R.P. Grossman, Naticnal
Prvironmantal Research Conter, Environmentsl
Surveillance, Las Veqgas, NV. 1972, Noveaber

offsite Radiological Safety Program for Project
Rulison Re-entry Portion of Phase 3.
WRERC-LV=-539-14; 260 p.

The report presents the operational
rrocedures and rasulta of the off-site
radiological surveillance activities
conducted by the Wational Environmental
Research Center-Las VYegas (MERC-LV) from
April 1970 to Octoter Z, 1970, duricg the
re-ontry phase of the )yroject Rulison
Production Testing Projcam. %o release of
radioactivity occarred daring re-entry
operations, however, gas flaring operations
during ARugust releasel natursl gas containing
some radioactivity to the stacsphere. The
cnly activity detected in the off-site area
was tritiun §n atmosphoric moisture samples
collected at two resata, unpopulated
locations near the test vell daring a flaring
operation. 111 other e¢nvironsental samples
indicated no change in off-site radioactivity
leveis as a result of the ra-entry progras.
{Auth)



<255>

<255>
Ronnay, B.%., A.J. Steen, R.h. Wool, and W.A\.
Rhosds, University of Califurnia, Ladbcratory ol
Nuclear Medicine and Radiation Biology, Los
Angeles, Ca. 1966

Concentration .f Radionuclidas by Plaots Grown
on viecte from the Sedan Thermonuclear Cratering
Natouaation. CONY=660305: Part of Abexg, B. and
Hungate, P.P. (Pds.), Proceedinga of an
International syeposium on Radicecolugical
Concentration Processas held in Stockholm,
Sveden, April 25-29, 1966, (f. 391-396), 105% p.

Native and domostic plants qgrown on edecta
from the Sedar thurmonuclear cratering
dvtonation, July 6, 1962, concentrated very
high levels of radiotungsten through thelir
roots. Sasller, yet significant asounts of
Sc hé, nn S8, Co 60, Y 88, Sr 69, Sr 90, Zr
95, Ru 10A, 5b 125, Cs 133, Cs 137, and Ce
144 also vere concentrated through roots.
Uptake of these radionucildes pernisted
through the 3-year cropping geriod of this
study folloving the Sedan ¥vent; and tha
gaBma spectrum continued to ke dosinatel by Y
88, 2r 95, Ru 106, Co 184, W 181 and W WS,
Plant foliasga contaminated by Sedanp fallout
also showed Rb 86, Y 9%, Rh 102, Ry 103, I
131, Cs 156, Bu 130, Ce 141, By 152 and Ry
158; but these radioauclides dere not
concentrated through roots in later cropping
experisents, Tadioactive dvst continued to
be deposited on the foliage cf plunts
ro-established on Sedun efectz afiter the
detonation occurred, (Auth)

Table 1 lists the radionuclides identifled 4in
Sedan ejecta and in plants grewn on ejacta
during a three year cropping pexicd feclloving
the detonation.

<256>

Parov, V.S., I.P. Tregubenkc, D.I, Sewsnov, A.Z,
Kach, fad V.N, S5trelftsova, Akadesiya Hank SSSR,
Trudy Instituta Bloiogii, Uraleskii Pilial.,
Sverdlevsk, USSR. 1966

Adainistration of Unseparated Sclutien of
Uranium Pission Products to Rate by Inhalation.
AEC-tr-7169; Part of Metadolism of Zadioisotopes
in the Animal organisam, (p. 55-66), 220p.

An inhalation chasher is described that
provides a continuous delivery of radioactive
aerosol in the form of mist tc small
labtoratory animals without contamination of
the pelt, Tests involving inhalation by rats
of unseparated solution of uraniue fission
products (Sr 90~Y 90 and Ru 106=-Rh 106) xith
3 mean particle diameter of cne to fnur
nicrons, showed reproducible resulis. &
preliminary experiment resulted in deposition
of 16.5% of the initially retained
radioactivity in the respitatory tract.
Inmediately after inhalation, a significant
anount of retained radioactivity was found 4n
the trachea and larqge brenchi. Absorption
from the lungs resalted in high radloactivity
in the liver, bones and residual carcass, A
kigh radioactivity in the gasirointestinal
tract was indicative of swallowing of large
patticles initially retained in the upper
respirator; tract. Within a month, tota}
radiocactivity of the entire v©at dropped fros
.50 to 5%, {5T)

Table 3 gives the radicactivity in rat tissues

,.-at different intervals following inhalation of

uranius fission products.

€257>
Dougherty, J.fe., &1d L.S. Rosenblatt, Uniwarsity
of Utah, College of Medicine, Division of
fadiobiology, Degiartsent of Anatamy and
Pathology, Salt Lake city, 0T. 1970

Tha Couparative Toxicity of Raddum 226,
Plutonium 239, Thorius 228, fadium 228, and
Strontius 30 to Leukocytes of Beagles.
Radiation Reseazch, 83, 56=70

The affactivanss of fiva internal eaitters in
degressing blood loukocytes in ycung adule
teagles vas atudied during the first year
postinjection. The radionuclides, Ra 226, fa
239, Th 228, Ra 229, and St 90, were given as
a single {etravenous in{ection at doge zanges
of 58.4 to 10,350, 15.8 to 2,077, 15.8 to
2,877, 49,7 to 8,470, and 571,2 to 97,403
nCi/kg, respectively, The ocvcurrence of
dose~dependent deprossions in leukocytes has
bean previously establishied. The greatest
depression was found in polysorphonuclear
laukocytes (pans), monocytes, and cosinophile
while lyaphocytes were depraosssd to a lasser
extant. The drobit transfora vas used to
linearly relate response to the logacitha of
the infected activity., Infected activities
tegquired to produce a S0% loukuivtd
depression (ED 50) wera cosputed for eight
time periods., Toxicity indices wete aiso
cosputed for four radionuclides relative to
Ba 226 as a standacrd and converted to
hematological relative biological
effgctiveness (RBE), again relative to Ra
226, Por pans and lyaphocytes nedian values
cf RBE estimated over the efight time periods
vere: Th 220 approxinmately 8; Pu 239
apsroximatley 4; Ra 2280 approximsately 1.5;
and Sr 90 approximately 0.5. Alpha ewititers
depositing on bone surfaces were more
effective in reducing leukocytes than thosme
which are volume ceerkers. The heta emitter,
St 90, vas less effectlive than the alpha
asitters rad for rad. (Ruth)

<258>
Asatc, A.Jd., Rorfolk State College, WNarfolk, VA.
1973

Wind Effect Redistribution of Surface
Centamination. ORO-4304-9; Progress Report for
Septeaber 1972-Auqust 1973; S p.

Progress is reported on the formation and
prograaping of a acdel of the vind =ffected
redistribution of surface contamination.
mcdifications and extensions of the model are
euplained. Surface contasination and air
cancentrations are computed uith given
cceputer prograus. Planned studies, to he
tinished within the contract period, are
listed. (ST}



<259>
Goates, M.A., Brigham Young University, Prcvo,
UT. 1963, October

nites on Xangaroo Rats at the Nevada Test Site.
Brigdham Young University Science Bulletin,
Biological Series, W), 10%p.

A systematic study of parasitic sites on
kangaroo rats of two spaecias at the Yavada
Test Site was conducted from Aagust 19%9 tc
vaceabar 1961, Thy intent vas to detersine
the kinds, nuwhers, seascnal cccurrences and
ecological relationships of sites in nuclear
digturbed and contiquous undisturhed areas.
A total of 1,296 rats frcs nine plane
communities vwas examined. The 6,208 mitas
collected regresented 16 species ipcluding
four andescriiud. Pourteen were fcund on
both kindo of rats. Considerably sore rats
vere infested with chiggers than with
nesostignatids, Seasonal feaks in numbers of
sltes occurred during the three peciocds of
Pebruary-narch, July, and Octoher-Novomber.
rorty percent fower rats in the nuclear
disturbed areas were infested than in
sndisturbed areas, and only cne-third as sany
mites vere found on rats in the distarbed as
in the undisgturbed areas. (Auth)

<€260>

Beck, D,E., D.NW. Allrad, and B.¥. Brinton,
Brighas Younq Oniversity, Provo, Ur. 1963,
0ctoher

Ticka of the mavada Test Site. Brighem Young
University Science Bulletin, Biclcgical Series,
utn, 12p.

As pact of & mtudy to detersine kinds,
population, seamronal occurrence, and
gaagraphical and ecolosical distritution of
ticks in areas where nuclear detonations have
taken place compared with undiaturted areas,
the tick fauna of the Nevada Test Site is
reported. Twenty four species of arimzls
{prinarily rodents and leporids) were found
infastad vith oleven species of ticks.
Collections were confined to the valleys and
lover elevations of tho mesas and mountains.
Pach type of tick vac d{szcuesed i relation
to its host, ceasonal incidence, ana
associnted plant community type, Ccmsents en
abundance, presence on unusual hosts, and
staqe af ¢avelopaent are included. ResGlts
indicated that the nature of the habitat vas
inflsential on survival of the ticks vhen not
on a host. (5T)

<251>
Bsrton, C.Jd., Cak Ridge Mational Laboratory,
Naclear Safety Inforaation Center, Oak Ridge,
TN,

1966, Summer

The Hazard of Dispersed Plutonium Pacrticles.
Reclear Safety, 7{4), 868-373

Increasing ugage of plutonius as a fuel
saterial in nuclear reactors, together wi*h
the well-egtablizhed inkslaticn hazard of
this man-sade element, &es resuylted in a need
for information on particle production by
overheated plutonium and plutonium-containing
fuel materials. Ignition of metallic
plutonine occors under most conditions st 300
degrees C or higker. The higher the

75

<259>

temverature of oxidation, the smaller the °
traction of total oxide that needs to be
taken into account as significant from the
{nhalstion hazar? or aerosnl dispaersion
aspects. Recent puyblications on the
groduction of particulate smaterial by
oxidation of plutanium and the effeci!s of

particle siza and compasition on retcuwtion in
tha human respiratory system ace discussed.
rutther studies are needed to develop similar
information for Pu02 and sixtures of Pu02
uith nther oxides. (Auth) (ST}

<2£2>
pougherty, T.%., B.J. Stover, J.H. Dougharty,
¥.5.5. Jee, C.¥, 8Bays, C.E. Rehfeld, W.R.
Christensen, and H.C. Goldthorpe, University of
Qtah, College of Medicine, radiobiology
Divisioz, Department ¢f Anatomy, Salt Lske City,
ut. 1962

Stedies of the Biological Bffects of Padium 226,
Plutcnium 239, Radiup 228 (maesothorium 1),
Thorium 228 (Radiothorium), and Strontiuam 90.
Radiation Research, 17, 625-381

Thke desiqn of a long-term experiment ¢o
cempare the diologicul effects of five
radionuclides, Ra 226, Pu 239, Rz 228, Th

228, and Sr 90, in adult beagles is
fresented. Results of the first ten years of
the study are briefly susmsarized., Indected
dose (uciskg), time elapsed since injection,
skaletal dose in rads, bone tumor incidence,
and reasons for death are qiven in tabulax
tora. Results are presented under the
tcllowing headings: metabolisa and dosiazetry:
clinicrl observations: hematolcgy findings;

ricod chemistry findings; radiological
tindings: suwdradicgraphic and histologlcal
findings in sineralized tissues; soft tissue,
histopathologic and autoradiographic
tindings; and incidence of tumors. (ST)

Table 3 givasy the summary of the experiment as
of Septesber 30, 1960, and includes injected
dgge, days since injection, dose to skulaton,
rsne tumor incidence, and reason for euthanasia
ot death.

€263
Steatt, B.0., Battelle Meaorial Insticute,
pPacific Wortkvest Lakoratories, Rickland, ¥aA.
1573, January

Depcsition of Inhaled Aerosols, Archives of
Internal Yedicine, 131, 60-73

Theoretical aodels and experimental studies
¢t aerosol depesiticn in the respiratory
tract as a function of particle 3ize and
respiration patterns ara revieved. 1In
qeneral, there ls good aqreement batween the
tve. MNodels were developed based on the
anatomical structure of the regspiratory
tract, aic flows, and physical mechanises of
rarcicle deposition by ispactation,
sedinmentation, and Aaiffusion. Particle
deposition is influencaed hy particle density,
shape, hygroscopicity, and patholoqgy.
Farcticle aize distridbution and deposition
site of the inhaled aerosol fnfluence the
resultant biological resgonse. (Ruath) (57)
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<268>
narley, W.G., National Radiological Protection
Boaxd, flarwell, Didcot, Berkshire, England. 1913

Radiological nazards Associated with Internal
Cantamination of the pody by Radicnuclides.
CORP-720503; Part of proceedings of the IRPA 2nd
Buropean Caonqrass on fadliation Protection
Bujdoso, E. (24.), Hoalth Physics Prohlems of
Xnternal Contasination, held in Budapest,
flungary, Hay 3-5, 1972, (p. 21-29), 655p.

Current avaluations of the hazards from
external radiation and internal
radloactivity, are fummarized. fuman
experience with radium still provides & sound
basis for fixing permissible levels for
bone-seeking nuclides, but the ispcrtance is
stressed of jdentifying the frecige tissues
at risk and detersining the dose in those
tissues from the various "bone-saeking®
nucliden from their detailed metabeliss. It
is not sufficlient for instance, to knov that
certain radionuclides are "bcne seekers™ but
it i3 important to distinguish whether they
are distributed wvidely in sineral tone like
Sr 90 and Ra 226, nr located on the surfaces
of bone like Pn 239 and Ra 228. 71Tt fi=
important also to take intn account the
regpective sensitivities to malignant disease
induced by radiation in the various tissues
and also to include doses frce nuclides not
necessarily concentrated in the tissue of
interest, It gseecms likely that malignancy is
the somatic effect of greatast importance
since there 13 evidence froas the Japanese
cities that sorbidity from other couses has
not been matarially affected by the radiation
doses., Tissuu doses in fallcut studies show
that potential hazard from Cs 137 is some
7-15 tises greater than frne St 90, Fallout
studias have provided the basis for greatly
isprow2d knevledga of the metadolise in
humans and thn agricultural tehavier«of sr
and now enable the dose compittement to
peroons of ail ages to be reliably
calculated, This {nformation is espacially
valuable in reqard to the prctection of the
public in the event of accidents tc nuclear
reactors and also shows ¢hat the potential
hazards from Sr 90 atre ncv fcund te be much
lass than vas hitherto thought. (aath)

<2€5>

Konzle-Lutz, M., fi. Metiveer, b, Nolibe, A.
Simon-vermot, J.1L. Grimbert, and P. Jockey,
Ccmaissariat a 1'Energie Atomigque,, Centre
4*Btudes de Bruyeres-le-Chatel, Laboratoire de
Radiotoxicologle, Prance; Centre 4*Etudes de
1'Energioc Nucleaire, Section Nedicale, Saclay,
france, 1971, January-Yebruary

Pylmonary Lavage: Therapy of Pulmonacy
Contamination by Plutonium Oxide. Journal of
Burcpean de' Toxicologie, 4(1), 53-59

The pulmonatry lnvuge in vivo by saline
sclutons was tested with sonkeys previously
dusted over with plutonius oxide. The
animals underwvent 1, 3 or 5 series of
waghings of the lower right lohe; each
sesgion consisted of 5 to 10 repeatad
irrigations, The results ohtained indicate
the following: it is useless to carry out
sore than six irvigations during any ome
session; aaxismum efficlency is obtained when
the treatament is carried out within the first
fev days inmediately following the dusting;
and whereas one session elisinates 10% of the
dgst particles ln the area treated, several
sessions lover the pulmonacy amount {n the
troated srea from 45 to 55X. Repeated
treataent is therefore reconmendad. (Auth)

€266>
Aakcnson, T.B., and L.J. Johnson, Los Alamos
Scientific Laboratory, Los Alamos, %#., 1973

pistribution of Environmental Plutonium in the
Trinity Site EBcosystea After 27 Years,
LA=UR-73~-1291; CONF-730907; Part of Proceedings
of the IRPA 3rd International Congress on
Radiation Protection Symposiuam held in
Hiagshingeron, D.C., September 9-14, 1973, (6 p.)

The resuits are presented for a radicecology
survey of the Trinity Site environs, where
the world's girast (July 1945) atomic boadb was
datonated. The tesporal behavior of the low
environmental levels of the plutoniue
greduced by this detonation are discussed.
The data from this study were coapared with
sisilar data obtained in the Trinity Site
environs nearly 20 years ago. The mafor
change which was oksorved was an increased
stgration of Pu into the soils.
concentrations of Pu in vegetation and
rcdents were too lov to make valid
cesparisons. (Auth)



€267>

Morin, M., W. Skupinski, J.C. ¥Nenot, and J.
Lafuma, ¥Yrench Atomic Energy Cossissicn,
FPontenay-aux-Roses, Prance. 1973

Experimental Regearch on the Treatment of
Contaminations by Actinide Saluticms,
CONP-720503; CEA-CORP-2070; Part of Buidoso, B.
(BEd.), Proceedings of the IRPA 2nd Buropean
Congress on Radlation Protection Health Physics
of Internal Contaaination, held ip Budapest,
Hungary, May 3-5, 1972, (p. 317-320), 655p.

Adult Sprague Davley SPP rats wvere
administered the actinides, 0 235, Pa 233, Hp
237, Pu 238, Pn 239, Am 241, Cs 282, and ct
252, in nitrate form either intraguscularly
or by inhalation, to study the effect of DTPA
therapy. DPTA therapy vas aost effective on
the removal of elements with a valence of +3
(An, Cn, and Cf}, Its aeffect on Pu 238 was
sinilar, but the effect cn Pu 239 was
difficult to evaluate because of the slower
migration of this isotope, ©D7TPA therapy
proved to be ineffactive c¢n U, Pa, and Wp
contaminations. 1In the case of U
contaminaticn, increased aigration rate
combined with precipitation in the kidneys
resulted in dangerous renal deposits.

(Auth) (ST)

Table 1 gives the distribution in rats of 0 233,
Pa 233, Np 237, and Am 247 injocted
{ntramuscularly as nitrates, Table 2 gives
digtribution of DTPA coaplexes, fcllowing
i{ntramuscular injection to rats sacrificed one
day after contasination. Table 3 shovs
distribution of the actinides after twice weekly
treataent vith DTPA for three mcnths. Table 4
shows distribution after inhalaticn of the
actinjdes and effect of DIPA treatment. Table S
shovs effects of delayed DTPA treatwent.

17
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<2E8>
Abrass, R., H#.C. Seibert, L. Forker, D.
Greenberg, H. Lisco, 1.0, Jacobson, and E.L.
Sismons, University of Chicago, Metallurgical
Labcratory, Biology Division, Chicago, IL.
1546, June

Agute Toxicity of Intubated Plutoniume CH~3875;
3% .
Doses ranging from 7.5 to 500 ug of Pu(s4)
nitrate vith a specific activity of 0.062
uCi/ug vere administered to the lungs of rats
by tracheal intubation. All doses were
lethal; mean survival time ranged froas 203
days for the lovest dose to 26 days for the
highest. Lung retention was 25% after 210
days. Approximately 15%¢ of the initial dose
was deposited in the skeleton, Pathological
changes in the lungs were characterized by
severe inflammation, necrosis, and abscess
fcrmation. Animals surviving a month or
longer showed videspread scarring of the
lung, emphysesa, and squamous metaplasia of
the bronchial epitheliar. In hematoclogical
studies, rats given 500 ug showed an initial
rise in hemoglobin, erythrocytes, and
neutrophils followed by a sustained aneaia,
lysphopenia, and reduction in neutrophils
until death vithin 28 days. Hexatological
changes appeared to be doge dependent. The
gross pathological changes in the lungs
appeared to be due to the high retention of
plutonium in the lung. The hematological
effocts vare due to the general
redistribytion of plutonium. (Auth) (5T)
TAable 1 1ists the median lethal dose of Pu for
varicus periods after administration by both
intravenous and intrapulmonary routes.

<€269>

Albert, R.B., Nevw York Universcity, Collage of
redicine, Department of Environmental #Wedicine,
Nev York, WY. 1972

The Tomorigenic Action of Beta, Proton, Alpha
and Electron Radiation on the Rat Skin.
C€C0-3380~1; Progress Report of Auguast 1, 1971
through July 31, 1972, 20 p.

Progress is reported on studies aimed at
elucidating the various deterainants of the
dcse-response relationships in radiation
carcinogenesis using the rat skin as the
esperimental model. Progress is reported in
the following areas: eoffacts of protons in a
siove pattern on the incidence of skin
tumors, tunmor incidence in mouse skin,
effects of fractionation of dose on tusor
Incidence and hair follicle atrophy,
induction of tumors during the phase of hair
growth, tumor induction in a resistant strain
of rats, carcinogenic effect of radiation and
methotrexate combined, effect of tumor growth
rate on tumor incidence curve, the kinetics
of recovery from carcinogenic damage, the
critical depth for %tumor induction in the
growing phase, the dose-tesponse curve for
groving phase at 1.0 ma pepetration, the
effoct of postirradiation proliferative
stimuli on tumor incidence, effect of a siove
pattern on tusor induction for Grenz Rays,
cell death and regeneration in the halr
follicles and sorface epldermis, properties
of the G sub 0 phase in rat epidersiz, ank
the treatsent of radiation induced skin
tunors with methotrexate. (ST)



<270>

<£270> .
Goldthorpe, #.C., University of Utah, College of
Medicine, Radicbiolagy Division, Cepartment of
Anatosy, §alt Lake City, UT. 1962

The BEfects of Aging and Internal Bmitters on
Blood Chemistry. Part of Dgugherty, 1.P., et al
{Bds.), Proceedings of a Symposium aon Some
Aspects of Internal Irradiation beld 4n The
flonestead, Heber, Utah, Nay 8-11, 1961,

gggqanon Press, Oxford, England, (p. 117-129),

. Pe

The blood cheaistry of normal beagle dogs and
those given a single intravenous injection of
Pu 239, Ra 228, Th 228, or Ra 226 vas studied
over a large pariod of thelr 1lifesgan. In
the normal aging controls, inorganic
phosphates, total proteins, globulins,
fibrinogen and glycaproteins all appeared to
have a slight increase in value throughout
1ife, Calcium, serum albumin, urea chlorides
and carbon dioxide capacity tended to show a
slight decline throughout iife. Alkaline
phosphatase tended to resaln fairly constant
throughout life. Cholesterol appeared to
dacrease in value in early life and at about
nidlife started to climd to above normal
values, Special eaphasis way given those
groups in which a large number of the dogs
had bone tnmors at the time the messurements
vore made. The oSt stxiking change vas the
elevation of the mean values of alkaline
phosphatase for almost all the groups in
which bone tumor incidence is high, Pu 239
dogs shoved a slight decrease in calcium vith
a 8light increase of inorganic phosphates,
The latter change appeared in some of the Th
228 Qogs also. An interesting finding in the
study of the Serus proteins was an
advancement in time of the ncrmal reversal of
the alhumin-globulin ratio. Pu 239 dogs with
bone tumors showed a Slight decrease in serus
uzea nitrogen. Some increase in cholesterol
values was noted, Both fibrinogen and serum
glycoproteins showed an increase in the case
of most of the groups of dags with bone
tumors. Terwminal values for the various
serum constituents of the injected dogs are
given in graphical form. (ST)

~
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Blkina, N.X., and I.A. Tseveleva, Not given,
1961, March

pineral and Protein Hetaboliss in Bone Tissues
of fats 4n Plutonium Injury. JIPRS-11262; Part

of Medical Radiology, (p. 126-134), 190 p.;

Neditsinskaya Radiologiya, 6(3), S8-63

The mineral and nitrogen metabolism of bones
was studled in rats following administration
of 20 x 10(B-3) and 1.9 x 10(B-3) uCi/g of
plutonium in the form of nitrate or citrate
solutions. The content of calcium,
thosphorus, and nitrogen in the bones of the
plutonium poisoned rats was not sigoificantly
different from the amounts in the control
groips. The activity of acid and alkaline
rhosphatase activity in the chronic group vas
reduced hy 25% after ome year. The intensity
cf incorporation of P 32 and Ca 45 in the
epiphyseal portion of the bones vas
considerably lower than in the control
animals. In the chronic group the
incorporation of glycine~1-C 14 in the
proteins of the epiphyses was reduced one and
a half to two times as compared with the
normal. In all rats the netabdolic activity
in the epiphysea) rpart of bones was greater
than in the diaphysis. It wan concluded that
the changes in the bonas after external
irradiation and upon exposuvre to deposited
rlutoniunm agre ginmilar. (S7)

<272>

pushauskene-buzh, W.P.P., BE.D.P. Marchyulenene,
V.B. Nyanishkene, R.Y. Shuliene, and G.G.
Pcl;kacpov. Institute of Botauy, Vilnyus, USSR,
197

Radjonuclide Uptake by Some Preshvater
fiydrcbionts. Lietuvos TSR Mokslu Akademijos
Darbai, Serida C, 3(59), 201-212 (Russian,
English Summary)

Environmental sampling studies in 1967-1968
showed that the accunulation coefficients of
Sr 90 and pb 210 vere the save in fish and
ncllusks, whereas that of pb 210 in plants
was an order lower than that of Sr 90. There
appeared to be 2 positive correlation betveen
Sr 90 and Pb 210 in fish. Accumulation
coefficiente depended on the ash contcat of
aquatic organisas. Experimental results
shoved that St 90, Ce 144, .s 137, and Ru 106
accumulated in phytoplankton and silt with
waxinun coefficients, Cerium 188 exhibited
the greatest accumulation in aquatic
orqanisas, while the accumulation of Cs 137
and Sr 90 vas relatively low. The intense
uptake of Cs 137, Ce 144, and Ru 106 Iy silt
protected chircnosid larvas from uptake of
thage radionuclides, The larvae accumulated
the following percentages: Sr 90, 10%: Cs
137, 9%; Ce 14N, 11%; and Ru 106, 6%. VYear
0l1d carp assinilated 10% of the Ce 148
ingested with chironoaid larvae. Pish of
different trophic levels accumuylated the same
agount of Sr 90 and Pb 210, Uptake appeared
to he primarily from the water if food vas
readily availablie. (ST)



<273>

Moskalev, Yu.TI., L.l. Buldakov, NW.A.
foshurnikova, A.P, %ifatov, and G.H,., Reshetov,
ot given., 1965

Combined Influence of Strontium 90, Cerium 144,
and Plutonium 239 on the Rat Organiss.
AEC-tr-6603; Part of Radiobiology, (p. 85-93},
238 p.: Radiobiologiya, 5(6), 785-936

Rats were indected with the isotopes
plutonium, strontiam, and cerium separately
and in pairs to study the biclcgical effects
of two isotopes with the same and different
decay emissions and distribution within the
orqanism. The eliminaticn of strontiua,
cerium, and plutonium from the skeilcton and
liver within the time interval, focr 16 to 918
days of observation, obeyed an exponential
dependence, independent cf vhether the
isotopes were introduced separately or in
conbination. 1In the case of Joint
adpinistration of a pair of isatopes with the
same and different types of distribution, the
injuries not only were summed (cerium plus
plutonium), but in a nusber of cases they
aisc appeared earlier or in a larger
percentage of cases (strontiuam plus cerium
and strontium plus plutonium) than in the
case of separate administration of the
isotopés. The relative hiolcgical
effectiveness of plutonium in comparison with
beta emitters varied for various criteria,
and, moreover, depended on the amounts of the
isotopes inccrporated. (Auth} (ST)

Table 2 shows the depasition and rate of
elimination of strontium, cerius and glutoniup
in from the skeleton and liver. Table 3 shows
the LD 50's for variocus periods and frequency of
appearance of various infuries in rats after
separate 'and cosbined administration of the
isotopes. oo

<21

<274>
HCt given, E.I. du Pont de Neamours and Coapany,
savannah flver Laboratory, Aiken, SC. 1973,
September

Environmental Activities and Programs at the
savannah River Plant. DPST-73-436: 23 p.

The report briefly describes the purpose and
oreration of the Savannah River Plant
activities and the funded prograss to wmodify
the impact of potential or actual releases to
the environment. General descriptions of the
results of the various enmission controls,
environmental research, and environmental
scnitoring programs, are given. Por 1974 the
ogerating bhudget for the plant site is about
1125 million; about 10% of this amount is
sptent for environmentally oriented
activities., Activities of the plant are
described under the headings: enmission
reduction activities in Savannah River Plant
trocesses, amonitoring, administrative process
controls, and environmental research
activities, Present contcols and efforts to
nininize the losses or inefficient uses of

raw materials, intermediutes, and final
‘croducts at the nuclear fuel fabrication,
nuclear reactor, chemical separations snd
supporting facilities are briefly described.
Routine environmental monitoring includes -
continuous measurement of radionuclides in
effluents at the points of release and
systematic sampling of the environment. All
ogerations are carried out within limitations
established by extensive administrative
centrols., A number of research prograas are
underway to predict the fate a2nd impact of
pollutants on the environment., These include
research on heated water effluants, transport
studies of radioactive and nonradioactive
aeffluents to aqueous and gasegus routes, and
fcrest prodaction. (ST .

<275> .
Itaacson, R.E., and L.E. Brownell, Atlantic
Richfleld Hanford Company, Chemical Processing
Division, Research and bevelopaent, Advanced
Technology Development Section, Richland, WA.
1972, August 19

Ultimate Storage of Radioactive Wastes in
Terrestrial Bnvironaments. ARH-SA~126:
CCNF=-721107-4; Part of Proceedings ‘of a
synpcsiun on the Management of Radioactive
wastes from Puel Reprccessing held in Paris,
Prance, Noveaher 27-Decembar 1, 1972, (33 p.}

Yev avenues are opened for the ultimate
storage of radioactive wastes, Ce 137, Sr 90,
and Pu 239, via the STOPPER and Thermalt :
processes, STOPPER is the Stone Process for
Ternmanent Bncapsulation of Radionuclides, a
hydrotherual process. Thermalt is a
pyrochesical process for fixing radionuncliles
in a basalt-like product. The products
ceontaln analogs of silicate and |
aluninosilicate minerals such as pollucite,
strontium feldspar and plutonite--a
structural analog of zircon. Ultimate
storage will have been effected if these
product forms are secured in geochemically
compatible medis vhere the authigenic
precipitation of cation aluminosilicates will
provide additional protection froms transport
ty groundvater movements. (Auth)



<276>

»

<276> \
Eakins, J.D., and A, Morgan, Atcmic Energ
Research Bstablishaent, Health Physlica an
nedical Divisicn, Hatwell, Didcot, England.
1964, October

The Role nf Pecal Analysis in a Bionssay
Program., CONP=U48-93 STI/pPUE/84; Paxt of
Proceedings of a Syaposium on the Assessment of
Radioactive Body Burdous in Man held in
Heidelberq, Germany, May 11-16, 1964, vol., 1,
{p. 231-204), 1067 p.

The role of fecal saspling and analysis in a
bloassay pragras is discussed, with ,
particnlar reference to the estimation of
retained lung burdens of inscluble
radioactive mnterials. Experience has shoun
that urine analysis alone cannot always he
rolied upon to 9ive an adeguate indication of
expnsure by inhalation of ingeluble
radioactive materials. The results obtained
are affected by so many varltables that they
defy interpretation. The analysis of facal
samples, collected after an incident
involving airborne contasination, can confire
vhether or not a signficant intake hag
occurred and will enable an initial estimate
of the retained lung burden to be made by
refarence to ona af the sodals describing the
rotention and elisination of inhaled
particles, The subsequent fecal excretion
pattern and particle size measurenments on alr
filter samples representing the inhaled
aerosol (1f available) can be used to modify
the initfal estimate. At the Atomic Bnergy
pamonrch Egtablishzent (ABRE), Harwell,
England, the sampling snd analysis of-fecal
samples is used as a complenment to urine
analysis folloving cases of knowan ct
suspected exposure by fnhalation. This
nathod is considered to te the only
satisfactory vay of detecting and assessing
lung bhurdens of insoluble cospounds of Pu
239, which cannot ba detected with adegquate
sensitivity by in vive couenting. Some
exanmples of excretion patterns obtalned fronm
casaes of accidental inhalaticn of insoluble
compounds of plutoalus and thulium are
described. (Auth)

<217

Jee, W.5.%., R.B. Dell, and E. Hashisoto,
Onlveraity of Utah, College of Wedicine,
Radicbiology Division, Department of Anatomy,
Salt Lake City, UT. 1972, March 31

Quantitative Norphology of Vertebral Trabecular
Bene in Beagles Injectnd with Plutonium,
CCO~119-2464 Part of Tougherty, T.F., Research
in ®adiobiology, Amnual Report of Work in
Progress in the Internal Irradiation Program,
{193-217y, 380 p.

As part of a study on histopathological
lesions in bones induced by a single
intravenous injection of plutonium citrate,
results are reported on changes contributing
tc the alteration in parcentage of the lumbar
vartebral body occupied by trabecular bone
and frequency distribution of trahecular
vidths in luabar vertebral bodies. The
petcentage of trabecular bone within the
cortlcal bone envelope of lumbar vertebral
bodies of beagles diminished with age from a
value of 25% at 500 days to a value of 16% at
about 6000 days of age. Beadles infected
with 2.7, 0.909, 0.301, 0.096, and 0.0485 uci
af vy 23%/kg exhibited elevated percent
trabecular bone valunes, bat vere within
norsal range for their respective age groups
in the beagles injected with 0.0157 uCi/kg.
The dogs injected with 0.0157 to 2,7 uCi Py
2337xg showed increased trabecular widths.

In general, the effect of a single
intravenous dose of plutoniums resulted in the
inhibition of bone resorption leading to
thicker or mosaic trabeculse. (Auth) (ST}

<€278> .

Jee, ¥.5.S., and J.S. Arnold, University of
Utah, College of Medicine, Pivision of
Radicbiology, Department of Anatomy, S5alt Lake
city, 0T, 1961

The Toxicity of Plutonium Deposited in Skeletal
Tissues of Beagles. 1. The Relation of the
Distribution of Plutonium to the Sequence of
Histcpathologic Bone Changes. Laboratory
Investigation, 10(8), 797-825

The relation of the distribution of plutonium
tc the sequence’ of histopathologic bone
changes was stuldied using autoradiographic,
microradiographic, histopathologic and
vascylar infection techniques in S control
beagles and 20 others that died or vere
sacrified from 1 to 1576 days following a
single intravenous administration of 2.7
uCi/kg of plutonium (+d) citrate gilven at
ages 14-~19 months. The plutonium induced
tone lesions by d{rect and indirtect
mechanisas; Barly changes occurred in
trabecular bone, resulting in transverse
plates in spongiosa, acellular marrow
cavities, peritrabecular fibroses, abuormssl
becne resorption, and endosteal bone growth.
The late changes affected cortical bone and
vere manifested by plugging of haversian
canals, resulting in death of osteocytes,
falloved by disturtance in bone remodeling
(large resorption carvitinsg, bizarre-ghaped
and abnormally mineralized osteones) eroded
teriosteal surfaces, and fibroses and
spontancous fractures. The late effect vas
the induction of osteocgenic sarcomas. (Auth)



<279>

Jee, W.S.S., and J,.5. Arnold, Unlversity of
yUtah, College of Medicine, Divisicn of
radiobiology, Department of Anatoay, Salt Lake
city, UT. 1960

Effect of Internally Deposited Radioisotopes
Upon Blood Vessels of Cortical Bones.
pProceedings of the Society for Experimental
Biology and Medicine, 105, 351-356

Rrdult heagle dogs were injected with Pu 239
(3.0 uciskg), Ra 226 (10.0 uciskg), and Th
228 (0.9 uCi/kg) to study the effect of
internally deposited radioisctcpes ypon blood
vessels of cortical bones. After an
extensive latent period following acquisition
of plutonium, radiothorium and radius in
cortical bone, pluggqing of the haversian
canals occurred which in, turn resulted in

- bone necrosis. Investigaticn of this
phencmenon with a vascular injecticn
technique and a bone-seeking alpha eaitter
{plutoniun) which deposits op surfaces of
haversian canals and allews the resainder of
the osteones and adjacent interstitial
lanellae to be free of activity, showed that
death of osteocytes was principally the
result of disrupted bhlood surply rather than
direct alpha ray Xilling. With radiothoriums,
concentration of alpha particles atout
haversian carals vas suffjcient to result in
total pleugging of the vascular tree within
the haversian canals resoltitg in complete
bone necrosis and inhibition of internal
reconstraction af cortical bene. With radiom
.and piutonium only about half of the canals
were plugged, which allowed internal
construction to proceed; hovever, the nature
of the remadeling in tais environment was
abnormal (foraation of large cavities and
abnorusal osteones). It is suggested that
both devitalization of bonme and occurrence of
large cavities weakens the bone vhich in turn
restlts in spontaneous fracturing cf long
bones. (Auth) (ST}

£280> .
Nays, C.W., Unwivorsity of Utah, Fadicbiology
Division, Salt Lake City, UT. 1968, August 23

Bone-Saeking radionuciides. CONP~670938; Part
of pProceedings of a Symposins on Telayed Bffects
of Bone-Seeking Radiciunclides held at Sun
Yalley, Idaho, Septesber 12-~14, 1967. Pablished

© in science, 161, 814

Papers presented at the internatiopal
sysposium on delayed effects of bone seeking
radiontclides are sumsarized. The incidence
of tumors (primarily bone sarcomas), in
husans and animals subjected tc¢ vaxious dosas
of Ra 224, Ra 226, Ra 228, Sr 90, Fu 2395 vas
discussed, In sost cases tuscr incidence vas
correlated vith dose rate. The pagers
included studies of husans exposed to Raj
similarity of doce requived tec produce a
given incidence of btone cancer in a variety
of magmals including man; a review of the
neoplasas induced by high 4 of Sr 90;
incidence of squamous cell carcinomas, liver
tumors and aye aalanosas in Ba, Pu, and Sr
injected beagles; and the delayed e¢ffects of
internally deposited radionuclides in rats.
(sT}

a1
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<281> :
Andrews, R.L., Hational Cancer Institute,
Bethesda, MD. 1955, Septeaber 9

Radicactive Fallout from Bomb Clouds. Science,
122(2167) , 453-456

The mechanisas by which fallout particles are
greduced and the biological implications of
the radicactivity associated with the
rarticles are discussed. During test
cgerations at the tevada Proving Ground an
cff-site monitoring program is maintained by
the U.5. Pudblic Health Service, Criteria
laid down by the Atomic Bnergy Comsission
have been met. The fate of radioactive
fallout fronm all test shots and its effect on
the hupan populaticn are discussed. (ST)

<282> -
Bewen, ¥.T., and V.E. Noshkin, Woods Hole
pceanographic Institution, Woods Hole, MA. 1973,

General Summary of Progress, 1972-1973,
Plutonium Concentraticn Along Preshwater Food
Chains of the Great Lakes, USA. C00-3568-3; 35

P

The report summarizes sample collections made
in Lake ontaric duxing the summer of 1972;
analyses completed, since writing the
1971-1972 progress report, on the sasples

“~.ccllected in 1971; analyses completed on the

1972 sanples; and some preliminary attempts
tc compare and contrast the analytical data
from the tvo years of sampling. Analyses of
water, sediment, and biological sasples for
rlutonium, strontius, and cesiuam are given in
tabular form. Analyses and conparisons
betveen years are discussed under the
following headings: quality of data, water
samples, sediment cores, and biclogical .
naterials. (S7) .
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<€283> ' soil via the soil solution appoared to be
Kolly, J.M., Oak Rldge Watlonal Laboratory, Oak controllaed by chemical rather than biological
Ridge, TN. 1973, July factors. The foraation of insoluble calcium

ansonius phosphate was the primary chesical
requlator, Significantly less nitrogen was
1cst at the 550 kg/ha level of phosphorus in
caosbination with nitrogen than at the 275
kg/ha level, Fhosphorus-and calcium losses
in the soil solution support the calciuam

Dynamics of Litter Decomposition, Microbiota
Populations, and Nutrient Movement Pollowing
Ritrogen and Phosphorus Additlcns to a
Deciduous Porest Stand., ORNL-8893; PhiD.
Thesis, University of Tennessee, 191 .

The objective v€ the study was quantification
of the dynamsicu of litter decomposition,
microblota populations, and nutrisst movement
in response to nitrogen and phcspherus
additions to a deciduous forest stand.
Hitrogen (urea) was applied at rates of 0,
550, and 1100 kg/ha in ccabination vith
phosphorus (concentrated superphosphate) at
rates of 0, 275, and 550 kgs/ha. Total loss
of organic matet.al from white oak, red
. maple, and black quam litter tags aver a
16-aonth period was 34, 35, and 4S%,
raespectively. Phosphurus treatment retarded
veight loss from littur tags of all species.,
Weight logs for the 0, 27%, and 5S¢ kg/ha
levels of phogphorus averaged 23, 20, and 19%
for vhite oak; 26, 25, and 25% for red maples
and 29, 27, apd 26% for klack gqum, Welght
losses wvere increased by & szall aascunt (1 to
21) or not at all by nitrogen treatsment. The
HP interaction welght loss ameans were
intermediate to the main ‘‘reatsent means.
The increase in docomposition assoclated with
nitrogen was offset by the decrease
associated with phosphorus. 1Litter and soil
bacterial populations were significantly
increased by nitrogen additicns, while litter
and soil fungi did not respond to nitrogen,
Soil fungal populations were increased by
phosphorus addition, while liiter tacterial
populations were reduced. Litter fungi and
s0i) bacteria did not respond tc ghosphorus.
conbined additions of nitrcgen and phosrhoxus
increased bacterial populaticns, though not
as much zs nitrogep alone. There was a good
correlation (r equals 0,70) tetween bacterial
population and litter weight lcss.
Invertebrate populations in white cak and red
maple litter vere reduced by nitrogen
treatnent; hovever, phosphorus treatment
increased only the red maple invertebrate
population. Invertebrates inhabiting black
gua litter vere not affected by
fertilization. The change in invertebrate
population appears ta be in responsé to pH
changes following fertilization. 1he shifes
in invertebrate populations did not correlate
with veight loss as well as the shifts in
aicrobial popslations did (r egualg 0.35).
The nitrogan content of the litter exhibited
the sace responsSe pattern regardless of
fertilizer treatment, although there were
differences in the magnitudes of the
responses, The dynasics of vitrogen in the
litter correlated vell with amicrobial
population (r equals0.85), while nitrogen
loss froa the litter and top 10 cm of the

-

axsoniun phospate fixation hypothesis.
Solubilized organic matter vas estimated as
contributing 25 g9/m2 of nitrogen loss.
Volatilization losses were estimated to be as
high as 26 g/s2. Nitrogen treatsent
focreased the amount of potassium, calcium,
magnasium, and sodium in white oak litter,
while phosphorus content was not altered,
Phosphorus treataent increased the weight ot
ghaspiiorus, calciusm, and soedium, wvhile
reducing the veight of magnesium. Potassiuam
content was not atfected hy phosphorus
treatnent, The alteration of microfloral
pepilations by fertilization vas the primary
factor controlling nutrient dynamics in the
decomposing litter. Nitrogen treatsent
significantly increased nitrogen and
potagsium losses from the litter and top 10
cn of the alneral soil via the soil solution.
Phosphorus and calcium losses vere unaltered.

" Phosphorus treataent increased the loss of

all elements except nitrogen. (Auth)

<284>
Kisieleski, W., and L. SNoodruff, Not given.
1947, Novemb-.r 1

S5tudies on the Distribution of Plutonium in the

Rat.

ABCD-2009P; Part of Brues, A.M. (Bd.),

Quarterly Report for August 1947-Kovember 1947,

(E.

86-93), 177 p. (Declassified Nay 12, 1949)
Rdult pmale Sprague-Dawley rats vereg injected
intramuscularly with the citrate and nitrate
salts of plutonium in the +6 state at a dose
level of 0.1 ug/9 to study the distribution
of plutonium over a period of cne year. Most
rats showed varying degrees of
tronchopneumonia with abscesses at the time
cf autopsy. Animals were sacrificed at
intervals from 7 to 420 days and the
plutoniom of the various tissues determinead.
Thae citrate salt was absorbed from tha ‘site
of injection to a greater degree than the
nitrate. The skeleton was the principal site
¢t deposition regardless of the form. Liver
was next and other soft tissues contained
insignificant amounts. All of the tissues in
+he citrate injected rats showed a higher
initial uptake than in the nitrate injected
vats. The spleen contained a smaller percent
cf the injected dose, but in specific
activity it vas as high as liver or bone.

(s
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Jee, W.S.S., University of Utah, College of
Hedlcin:i Department of Anatomy, Salt Lake City,
oT. 19

Histopathological Endpoints in Compact Bones
Receiving Alpha TIrradiation. Fart of
Dougherty, T.P., et al (Eds.), Proceedings of a
Symposium on Some Aspects of Internal
Irradiation held 'at the Homestead, Helter, Utah,
May 8-11, 1961. Pergamon Press, Oxford,
England, (p. 95-116), S29 p.

As part of a study of histopatholaglcal
changes in hone as a consequence of long term
effects of tone seeking alpha emitters,
tibial diaphyses from controls and beagle
dogs receiving a single intravenoug injection
of Pu 239, Ra 226, Ra 228, and Th 228 were
studied., The results indicated that the
turnover rate of the compacta of dogs between
three and ten years old was slow and
constant. Structurnl changes in cumpacta
containing internally deposited algha
emitters appeared to be dose dependent.

High radiation dosus altered the circulatiom,
produced bone necrosis and bizarre osteones,
stimulated bone resorpticn ard iphibited bone
formation. The increased accumulations of
these structuces indicated a sorxe rapid
turnover rate for the radionuclide hearing
dogs vhen compared to controls. The ratio of
canal plugs to blccked vascular channels in
damaged canpacta was as high as 1:35 as
comppared to 1:9 for controls. The high ratic
vas due ‘to damage to maln arterial channels
supplying cortical) bone in the marrow
cavities, Time played an iagortant role in
that nany of the changes were cusulative,

Two groups of dogs showed nearly identical
damage, although the radiaticn doses and
burden times of radionuclides were 1711 days,
760 rads and 1178 days, 1645 rads,
respectively., The circulaticn factor was
wainly responsible for the altered
remodeling. The response of ccapact bone to
partial ischemia vas massive resorgtion and
endosteal and perfosteal kone proliferation
reseabling changes indeced by internally
deposited radionuclides in becne. (ST)

<286>

Nickson, J.J. (Ed.), University ot chicago,
Chicago, IL. 1945, July 23

Report of Conference on pPlutoniuam, May 18tk and
15the CB-3167; 62 p. (Declassified Decesber
22, 1952)

The distribution, retention, metabclisw,
toxicity, and excretion of plutonium
folloving administration by different rcutes
in husans and animals vere discussed. The
.toxicity of plutonium as compared to polonium
' and radius was studied and the best method
for decontamination of wounds was cutlined.
All of the nine papers presernted at the
conference were abstracted separately for the
data base, (ST)
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285>

<287>
Hempelnann, L.H., S.T. Cantrcil, J.B. Wirth, J.J.
Rickson, and S.G. English, University of
Chicaga, Chicago, IL. 1945, July 23

Sunmary of Reguests for Information Desired

Cencerning Plutonium. CKR-3167; Part of Yickson,

J.J3. (Bd.), Repar~ af Conference on Plutoniua,

May 14th and 15th, (p. 1-8), 62 p.

(Ceclassified December 22, 1952)
Hequests for information on plutcniun
contamination and setabolisn were listed
under the following headings: diagnosis and
estimation of the smount of plutoniuam in the
human body; absorption rate through the skin,
gastrointestinal tract, wounds, and lung;
pernissible levels of plutonium in different
parts of the body; metabolism as influenced
by rate of intake and diet and rate of
elinination from bone; pathology; therapy;
protection; and plutonium-radium ratios. (ST}

<288>
Finkle, R.D., University of Chicago, Chicago,
Il. 1945, July 23°

Distribution of Injected Plutonium. CH-3167;
Part of Wickson, J.J. {(Ed.), Report of
Ccnference on Plutonium, May th and 15th, (p.
5-9}, 62 p. (Declassified Deceaber 22, 1952)

The deneral biological reaction to
adainistered plutonium appeared to be a
deposition of S0% in the skeleton and early
retention of 20-U0% by the liver. 1In wmost
cases the amount in the liver decreased to
5-10% «ithin 6% days. The distribution in a
dog 16 days after injection of a lethal dose
of plutonyl nitrate'was 44% In the skeleton,
31% in the liver, 6% in the muscle, and 3.5%
in the spleen; 10% was excreted. , Bone marrow
vas 13 times more active than an ‘equal wveight
of compact bone. Plasma contained 80% of the
plutonium in blood. In mice the liver
tetained 27% of the injected dose of plutonyl
nitrate after 64 days, but only 7% of
plutonyl citrate under the saze conditiors.
Plytonium nitrates adsinistered
intranuscularly to rats resulted in saall
ccncentrations in the liver. Plutonyl
nitrate and citrate injected
intraperitoneally tehavad similarly, with
gplutonyl nitrate being absotbed more slowly.
(s7



<209>

<289>

Abrams, R., University of chicago, chicago, IL.
1945, July 23

Retention of Inhaled Plutonium. CN-3167; Part

of Rickson, J.J. (Bd.), Report cf Conference on
Plutonium, May 18th and 15th, (p. 10-11y, €2 p.
(Declassified December 22, 1952)

Data on the fate of inhaled and intubated
plutoniue particles in the form of nitrates
(¢3, *u, #6), oxide, cupferride, and citrates
(+4 and +6) are suamarized in tabular foram.
Greatest deposition was in the liver and
skeleton. Deposition in the liver reached a
maximum in one day, decreasing somevhat
thereafter, especially with intahated
citrate. Ciltrate accelerated the rate of
,transfer fros the lung to the skeleton. (S7)

' Lung retention, lung elimination half time, and
liver and skeletal deposition ¢f several
lutonium compounds and valence states are given
n tables 10 and 11,

<290> N .
Bu:ron, E. S.G., University of Chicago, Chicago,
IL. 1945, July 23

The Metabolisa of Tissues of Plutonium Treated
Rats. CH-3167; Part of Nickson, J.J. (Bi.).
Report of Conference on Plutonius, May t4th and
15th, (p. 12-15), 62 p. (Declassified Decembex
22, 1952)

Rats adainistered intravenocus injections of
plutoniun (2mg/kg) shoved reduction in the
size of the spleen and thymus after one week,
accolpanied by diminished 02 uptake. The
adrenal glands showed an increase in 02
uptake followed by very low values after the
fifth day postinjection. Thirty percent of
the treated rats had elevated tlood non
protein bound nitrogen, Kidney dawage wvas
confirued by lover measured rates cf
oxidation of glutamate and HHI faocrmation.
The liver appeared yellow and friatle,
Results were variahle, but liver metaholic
processes vere generally inhibited to some
deqree. (ST)

<291>
Murray, R., University of Chicago, chicago, IL.
1945, July 23

Gross and Histopathology of Animals Treated with
Plutonium, CN-3167; Part of Nickson, J.J.

(ed.), Report cf Conference on Flutonium, May
16th and 15¢h, (p. 16-18), 62 p. (Declassified
December 22, 1952)'

Resgults of several studies on the qross ané
histopathologic changes in rats, mice, and
dogs following ¢reatment with plutcnium are
sumaarized. The following grese pathological
changes wvere reported: rats inhaling
plutonium shoved lung changes characteristic
of pneuwonia; a dog treated intravenously
with 0.36 ugyqm died after 16 days and shoved
pale bone marrov and hemorrhagic lymph nodes:
nice and rats treated intramuscularly vith
plutonium citrate (2-12 ug/gm) showed
daqenerated and hemorrhagic areas in the
kidneys and ulcerated local legions; and mice
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and rats treated intravenously (1.0 ug/qs)
had smaller spleens and showed liver changes.
At lover doses tumors and a bone fracture
vere ohserved. Histology studies made 6 hr to
6 weeks followiny injection of 1.25 ug/gm
shoved changes in the bone and bone BATTOM,
1yaph nodes, spleen, testes, and
gastrointestinal tract, FPollowing
intravenous injection, rats showed damage
earlier than in mice and at lower dose
levels. Results within all groups of animals
vera variable. (ST)

<292>
Brues, A.M. Unlvarsity of Chicago, Chicaqo, IL.
1945, July 23

Clinical Picture Following Plutonium .
Adninistration. CN~3167; Part of Nickson, J.J.
(Ed.), Repoxrt of Conference on Plutonium, MNay

tath and 15th, (p, 19-26), 62 p. (Declassified
December 22, 1952)

Clinical observations following intravenous
injection of acute (0,36 ng/kg), subacute
(0.2B6 mg/rg), and chronic (0.4 mg/kg
intramnscularly) doses of plutonium nitrate
(+6) were made on the dog. The most marked
£inding vas a drop in white blooud cell count
involving heterophiles and lyasphocytes. 1
progressive anemia was observed throughout
the course of the experiment. Other clinical
findings are listed in tabular form.
Symptons were similar but decreasingly less
severe in dogs administered the subacute and
chronic doses. These doses to d0gs and
rcdents produced damage to the erythropoietic
systea, liver, spleen, kidneys, and hone.
There was great variability of effects
betveen groups of animals und results vithin
a group vere difficult to reproduce. Wice
receiving plutonium nitrate (¢6})
intramuscularly and subcutaneously shoved
lccal grevying of hair and skin ulcerution.
{ST)

<293>
Langham, W., and B.R. Russell, University of
chicago, Chicago, IL. 1%45, July 23

Excretion Studies. CH-3167¢ Part of Nickson,
J.J. {Bd.), Report of Conference on Plutoniuam,
nay tdth and 15th, (p. 27-45), 62 p.
(fteclassified December 22, 1952}

Attesapts to establish a nethod of sanpling
and analyzing urine for small amounts of
plutoniup and establish a relationship
betveen the anmount of plytonium in urine and.-
the total body burden are summarized. A
method for collecting and analyzing samples
ie given. Results of pergonnel monitoring
and human excretion following injection of
4.7 uy of plutonium citrate (+i) are given in
tabular form. Results of rat studies showed
that the percent of the total injected dose
excreted in urine was independent of the size
of the dose administersd. The excretion of
glutonius by humans, dogs, rats, rabbits, and
mice are shown in tabular form. The aininunm
amount of plutonium excreted daily vas 0.01%
of the retained amount. No comparisons
tetwaen corcentration in the blood and
urinary excretion could be made. (ST}

Tables 18-25 contain glutonium excretion data
for man and several apimals.



£29%4>
Pink, R.M., and K.5. Cole, University of
Chicago, Chicaqo, 11. 1965, July 23

Radiua-Plutonium, Polonium-Plutonium Ratiogs.

CN-3167; pPart of Wickson, J.J. (Ed.j, Report of
Conference on Plutcniua, Hay 18th and 15th, (p.
46-56), 62 p, (Declassifled December 22, 1952)

To study the teiative toxicities of radius,
polonjum and plutonium these radionuclides
vere administered to rats at dcse levels of
20-8000, S0-170, and 19-190 uCi/kg body
veight, respectively, hesults are presented
in the fors of dosage-survival time charts,
In terns of nCi, polonium waz three times as
toxic as plutonium and plutonium was thirty
times as toxic as radium for short survival
periods. On the basis of equivalent alpha
ray energy polonium was ahout tuice as toxic

as plutoniys during a ten day survival period

and increased in vrelative toxicity during
longer survival periods.
toxicity ratios were the same as those based
on uci. The relation of deposition site to
toxicity vas discussed. The toxicity of
plutoniun as telated to route of
admipiztration, physicochesical fors,
experimental animal used, and specific crgan
effects is glven in tabular form. (ST)

€295>
Hickson, J.J,, University of Chicago, Chicago,
TL. 1945, J3uly 23

Therapeutic Experiments and Suggestions.

CN~3167; Part aof ficksan, J.J. {(E4.), Report of
Conference o¢n Plutonium, May 13th and 15th. (p.
57-62), 62 p, (Declassified Dacember 22, 1952y

In prelininary experiments plutonium nitrate
(¢6) was introduced into skin laceraticns on
rats to study the rate of absorptica of
plutonium from the site of injury. The
resnltant data indicated that time after
introdaction of plutonium intc a wound was

the single sost iwportant condition affecting

reaoval.

agent.

%gctaasaa urine plutonjium excretion rate.
T)

Water was an effective washing

<€296>

Balloy, J.E., General Blectric Company, Hanford
La::ratories, Piology Laboratory, Richland, Wi.
19

Distribution and Retention of Plutonium 239 and
Reptanium 237 in the Rat Adrenal. nadiation
Research, 22, 91-94

Spragua-Dawley rats were adsinistexed massive

d03es of plutonium or neptunium citrate
intravenously to determine distribution and
retentlon of these radionuclides in the
adrenal gland. Tissue analyses at autcopsy
shoved that the amcunt of plutentaw or
nepiunlum in the adrenal waa always smal:
compared to that rotainel in the total rat,
Deposition in the adrenal cortex uas

Plutcnius to radium

Adainistration of intravencus citrate
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<29

characterized ty discrete zonal .
ccncentrations in areas of the zona »
qlomerulosa and zona reticularis., YLocaiized
deposition in these areas was apparent by the
third day postinjectien and appeared to be
mcre prenounced at later time intervals,
Prolonged retention in the adrenal say be
explained by the phagocytic capacity of this
crgan and/or netabolic reutilization of
Tiological components containing these
radionuclides. BEstimated local radiation
dcses to the porticn of the adrenal
containing the majority of plutonius or
neptunium were about five times as high as
the average adrenal dose. (ST}

<287>
» Ynternational Atomic Energy Agency, Yianna,
Aostriz. 1973

Regulations for the Safe Transport of
Radiqactive Materials. STI/PUB/323; Safety
Sarias Ro. 63 146p.

stanlasds of safety are set forth wvaich
provide an acceptable leval of control of the
radtation hazards to persons, property, and
the environsent that are associated with the
¢xangport of radioactive material. The
regulations are described for packaging and
package decign requireaents, lov level solid
tadioactive materiasl, activity limits for
various types of packages, ceatrols for
transport and storage in transit, fiesile
materials such as U 233, U 235, Pu 238, Pu
239, and Pu 241, and tozt and inspection
perecedures. The administrative regqairesents
are Giscussed such as occasions vhen approval
by competent authorities is required. (rum)

<298>
Bct given, Interaational Atomic Bnergy Agency,
Vienna, Rustria, 1972

Safe Handling of Radionuclides, STI/§UB/319;
Safety Series No. 13 91 p. :

The Colae of bractice is provided as a nuide
‘to the safe handling of radionuclides. Slke
code contains a series of recomaendations
which shounld be interpreted with scientific
judgcment in their application to a
particular problum., Basgic safety standards
are set forth which prescribe maximam
porsissible levels of exposure to radiation
and fundasental operation principles. The
manual covers wonitoring of personnel and
wcrk areas, scaled &rnd unsealed sosrces and
their storage, trassportation of radiocactive
material, accidents, decontauination, and
tadisactive waste control and disposal. In
the appandices there ary tables of derivaa
concentration limits of radfonuclides
{including Pu 239, 2m 241, Pa 238, U 235, and
U 238) in aiy and water for occupational
exposure and for saxincn peraissible levels
for sarface contaminaticn. (TEN)



<299>

<299> - . . .
fancltelli, L.h., R.W. Perkins, and A.D.
Repzetti, Jr., Battelle Memorial Institute,
Pacifiic Worthwest Lahoratories, Envircnmental
and Life Sciences Division, Radiological
Sciences Department, Richland, ®A. 1969, June

The unltieie-ent Analysia of Rusan Lung Tlssue.
BRVWL-1051 (Part 2) ; Part of Pearce, N.H. (Bd.),
Anpual Report for 1968, (p. 6-9), 234 p.

Human lung tissue obtained from {ndividuala
vith experienca in copper ore processing,
uraniun mining, uranius processing, and heavy
astals processing were analyzed by
instrumental neutron activation analysis.

The concentrations of 19 clements axe
reported in the lungs of these individuals
and are cospared with the concentration:s
zeasared 10 s normal individeal, The utaniun
siner was found to have 2 ppm U and the
uraniun procusser 27 pps U, compared to 0.001
Ppa O in the norswal individual. The lung
from *the subfact with a heavy elemcnt
expasare had a noraal uranium concentration
but contained 8 times the norxmal Th. (Auth)

Table 1 shows trace element content of norsal
lung tissue, Table 2 shavg trace elesent
content of lang tissue of individuals with heavy
eleaent exposure.

<300>

Goldman, M.X., WUS Corporation, Puvircnmental
Safequards pivision, Rockville, EP. 1972,
Septeaber

Nuclear Pover and a Protected Bnvironment.
ORP/SID~72-8: Part of Proceedings of the
Southern Conference on Environmental Radiation
Protectiaon from Ruclear Power Plants, April
21=-22, 1971, (p. 221-233), 246 p.

The future rcle of nuclaar pever in a
protected enviromment is discussed. Two
areas of concera to enviconaentalists, low
level vastes froa nuclear facilities and
thermsl effects, are given particular
attention. The anthor suggests that present
Atomic Energy Cosmission regulations are
adequate, that the public iz visinformed
abhont radfation hazards, and that while more
stringent regulations will be beneficial in
sone areas, they will in general result in
little reduction of radiation lose to the
public, increase tha average radiation
exgvusure of plant vorkers, and in sone cases
indirectly groduce other hazardous
conditions. (ST)

a6

<

301>

Bakas, Tol., T.H: Boyd, and J,P. Clarke, Britisch
Ruclear Puels Limlted, Wwindscule and Calder
135%8' Technical Depattment, hisley, England.

Rapid Deteraination of Plutonium in Urine:
Separation from Baked Urine Residues Using
Icn-Exchange. BPPL-Repoct-1(W)s 21 p.

M acthod is given for the deteraination of
plutonias in urine within 4 hours of receipt
of a sample, excluding counting tize. The
wethod consists of evaporating 250 al of
sample to dryness with nitric acid and baking
at 550 degrees € to remove organic matter,
dissolution of the reyldue and removal of
interfering condensed phosphates by boiling
with a catalyst, isolation of the plutoniue
uvsing an anion-exchange column and finally
counting the plutonius o0a a tray in a low
tackyround counter. ¢The nethod can be scaled
up to cope with 1 1 samplea of urine. The
interfarence of condensed phosphates with sha
ion hange p s studied. It has heen
shown that the presence of iron in the
analytical process promotes guod Tecovery of
rlutonium. (Auth)




<302>
Young, R.A., U.S. Geological Suivey, Federal !
Center, Denver, CO. 1972

Water Supply for the Nuclear.Rocket Developaent
Station, at the 0.5, Atomic Energy Coswissicn‘s
‘Nevada Test site, Geological Survey
Water-supply Paper No. 1938; 19 p.

The Nuclear Hocket Developsent Station, in
Jackass rlats, cccupies about 123 square
miles in the southwestern part of the U.S,
Atomic Energy Comaission's Nevada Test Site.
Jackass rlats, an intexmontane valley
bordered by highlands on all sides except for
a drainage outlet in the southvestern ccrner,
has an average annual vainfall of U4 inches.
Jackass rlats is underlain by alluvium,..
colluvium, and volcanic rocks ¢f Cenozic'age
and, a% greater depth, by sedimentary racks
of Paleozoic age. The alluvium and the
colluvium 1ie altove the saturated zone K
throughout nearly all of Jackass Plats. The
Palezolc sedimentary rocks cantain limestone
and dolomite units that are excellent water
rroducers elsevhere; however, thege units are
tno deep in Jackass Plats to be ecanoaic
sources of water. The only iscortant
vater-producing unit known in the vicinity of
the Nuclear Rocket Development Station is a
welded-tuff aquifer, the Topcrah Sgring
Member of the Paintbrush Tuff, which receives
no significant recharge. This menkar
contains about 500 feet of highly fractured
rock underlying an area 11 miles lcng and 3
niles wide in westerns Jackass Plats. .
Permeability of the aquifer is derived mostly
from joints and fractures, hcwever, some
permeability may be derived from gas bubbles
in the upper part of the unit.
Transmissivity, obtained frceo rumping tests,
ranges from 68,000 to 488,00C gallcns per day
per foot. Volune of the saturated part of
the aquifer is about 3,5 cubic miles, and the
average specific yield probakly vanges from 1
to S percent, The volume of groundwater in
storage is probably vwithin the tange of
37-187 billion gallons. This large amount of
vater should be sufficient tc supply the
neads of the Nuclear Rocket Cevelogment
Station for many years. Water at the Nuclear
Rocket Davelcpaent Station is used for pudblic
supply, construction, test-cell coolant,
exhaust cooling, and theramal shielding during
nuclear reactor and engine testing, and
washdown., Present (1967) average consumption
of water is 520,000 gallons per day--all
supplied by ane vell. This Supply well and a
atandby well have a production capability of
1.6 million gallons per day--adequate for
present needs, Water in the welded-tuff
aquifer is of <the sodium bicarbonate type.
Dissolved-solids content of the water in
Jackass Plats is in the general cvange 230
milligrams per liter in the western part to
890 cilligrams per liter in the sastern part.
persanal communication fram the author dated
March 16, 1973 relates the fellowing: As the
report was written in 1968, the data is not
quite up-to-date, Well J-12 was deepended in
Rugust 1968 to 1,000 ft and willl npcw produce
1,000 gallcns per ninute with lesg than 20 £t
of dravdown. Further, when the pump was
pulled in 1968, it vas found that the water
lavel vas the same as in 1952 vhen the well
was drilled, therefore, there is no decrease
in storage as ipdicated in the repcrt.
Because the wvells have heen cn stand-by since
the Hational Rocket Development Station has
been deactivated, a naximum amount of storage
should be anticipated at this timae. (Auth)

v €302>

<303> *
Michels, D.E., Dow Chemical company, Rocky Flats
Divsien, Golden, CO. 1973, april 27

N

-’ ! .
Diagnosis ‘ot Plutonius Reentrained in Air.
REP-1927; 16 p.

A method (a posteriori) of conbining diverse
environmental data has heen developed to
astimate the absolute ‘amount of plutonium
reentrained into the air from contaminated
soil. Measured concentrations of plutonium
in air and soil, and vind data are used to
ccmpute the fraction of the soil inventory
which became reentrained during a 1i4-month
period at Rocky Flats Plant. (Auth)

<304y . .
ftichels, D.B., Dov Chemical Company, Rocky Flats
bivision, Golden, CO. 1972

Plutcniun Resuspension frosm Soil: How
Measurable. HRFP-~1927; CONP-721076-1; Part of
Proceedings of the Natjonal Industrial Aygiene
Association Sysposiuam held in Denver, Colcrado,
Octobher S5~6, 1972, (24 p.)

Ouring a 14-month period approximately 3
sillicuries of plutoniua vere resuspended hy
wind from the Rocky Flats strewnfield (120
km2) . The estimate is based on diverse Jdata
taken routinely. Of the several technical
difficulties in making this estimate, the
mast izpartant cancerned the correlatioans
required between different kinds of
seasurepents and the techpiques used to
interpret numerical data that are broadly
digtributed. The greatest current need
relative to envirommental studies concerns
how the numbers can be related to concepts of
tublic health in 4 valid and convincing wvay.
{Auth N

€305 .

Net given, National Zavironsental ReSearch
‘Center, Pnvironmental Surveillance, las Vegas,
W¥. 1973, February

Selected Census Information Around the Nevada
‘Test Site. HERC-1.V=-539-8; 11 p.

The National Environmental Ressarch
Center-Las Vegas (NERC~LV), Environmental
Protection Agency, conducts a cosprehensive
cff-site radiological safety program in
support of nuclear testing at the Nevada Test
Site (WIS). %o facilitate the planning and
nanagesent of required surveillance and
scnitoring operations, and to assess
potential and actual population exposures
resulting from radiocactive releases into the
areas beyond the boundaries of the NP5, the
HEBC-LV collects and aaintains censas
inforaation in the area around the WIS. This
census information, which includes the nuaber
and distribution of resident.’adults and
children, family nilk cows, and Grade A dairy
caows located by azimuth and ‘distance within a
radius of 450 miles of Control Point 1 at
approximately the center of the WIS, 36
degrees 15¢' N, 116 degrees 04' ¥ is
susmarized. ({Auth)



<306>

<3065

Zalmanzon, Yu.P., and O.A. Chutkin, Sciontific
Fesearch Institute of Instrume.t Construction,
Moscow, USSR. 1972, July

pistribution of Absorbed Doseé from Altha-~jctive
Merosol Particles by Tissue Depth.
Meditsinskaya Radiologiya, 17(7), 69~72
{Russian)

Calculations nf tissue absorbed dose
dependence upon the distance from
alpha-active {sctope aerosol particle
considering irregularity of linear losses of
alpha radiation aleng the path and real
energetic spectra of aerosol particles were
carried out. The calculated results for Pu
239 are presented. It is shcun that dose
distribution by tissue depth is a highnly
variable function; this must be cansidered in
assessment of alpha-active aerosol hazards
for personnel. (Auth)

<307>

Zalmanzon, Yu.B., and O«4. Chutkin, Usion
Scientific Regsearch Instrument Fngineering
Institute, USSR. 1971, July 12

Radiation Absorbed Dose in the Lungs from
Radioactive Aerogsols. RPP-Trans~130; 10 p.;
Meditsinskaya Radiologiva, 17(4), 63-68

The variation in radiation dcse in the lungs
of personnel depending on the particle size
of inhaled radioactive aeroscls was studied.
Calcnlations were wade for the parameters of
the distribution of aeraosal garticles

" according to measurements uvhich are within
the 1linits actually existing in practice,
using recent international reccoemendatiens.
Using Pu 239 as an exaaple, it vas indicated
that with the same concentraticn of
radioactive aerosols, the atsorbed dose in
the 1lungs can vary by a factor of several
hundred. (Auth)

<308>

Tregqubenko, T.P., Akademiya Nauk SSSR, Trudy
Instituta Biologii, nral*skii rilial,,
sverdlovsk, USSR, 1966

Experiments on the Effect of Some Substances on
the Behavior of pPlutonlum in the Organism.
AEC-ts-7163; part of Metabolism of Radioisotopes
in the Animal Orqganisme, (p. 199-~204), 220 p.

A study was made of the effects of different
types of collolds as well as of a nunber of
conplex-forming substancas on the behavior of
piutonive in rats. Albine rats receiyved
intraperitoneal injections of plutcninn
citrate in a dose of t uCi, and ten to twenty
sinutes later one of the sabstances tested
vas injected. The animals were sacrificed by
the fourth day and an assay was made of Pu
levels in the tissues by radicmetry. It was
established that negatively charged colloids
of zirconium and yttrium have a pronounced
effect on deposition of Pu §n the skeleton
and goft tissues. Pinely dispersed colloid
zircontum elicits a significant increase in -
excretion of plutonium with urine; the larger
particled zirconiua citrate and particularly
yttriam causes a marked increase in
deposition of Pu ia the liver as well as in
the spleen. Of the coamplex-foraing
substances, it vas found that a reliable
docrease in deposition of Pu in the skeleton
vas induced only by cupfercon, ¥hich also
elicited a visible increase in plutoniun
cnantent in the spleen. Sodium arsenate
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daubled deposition of the emitter in the
liver. All the otherdipreparations had no
effect. Complex-forming substances whose
stability constants for the couplexes
¢roduced are not too high have practically no
¢ffect on the bohavior of plutonium, even
when administered early. (Auth) (PAM)

Tablés 1 and 2 show the effucts of colloids and
coarlex-forming substances on Pu levels in rat
tissues on the Uth day after 1P injection.

<3C09>
Yelkina, H.XI., Wot given. 197

netabolic pProcesses in the Bone Tissue of
Animals Damaged by Plutonium 239, AEC-¢tr~7387;
Part of Moskalev, Yu.X. (Bd.), Remote
Aftereffects of Radiation Damage, (p. UO6-U15),
574 p.

Bone tissue damage by Pu vas compared in
cabbits, doys and rats. Plutonium citrate at
pH 2 vas administered to rabbits IV at 7 and
2 uCiskg, to dogs IV at 2 uCi/kg and to rats
Ie at 1.9 uci/kg. calcium and phosphorus
netabolise vere investigated using Ca US and
£ 32, The results shovw that in the bones of
cabbits 3-3,5 months old that vere
adainistered 7 uCiskg of Py, the Ca and P
content wag 11~13% higher during the first 30
days than in the controls. There were
considerable changes in the activity of
anzynes and tha qoantity of nucleic acids.
With a greater docse, the changes in metabolic
frocesses in the bones developed earlier. The
greatest impairments vwere noted in the spongy
natter of the boncs. The degree of change in
metabolise of bone tissue vas dependent on
the age of the animals at time of entry of
the radicelement. Some experimental animals
later .developed osteosarcomas and the
biochenical indices in tusmorous tissues vere
ccwpared with those of similar parts of the
bones without tumors. It was shown that
csteosarconas arising under the influance of
Fu are characterized by a considerable
increase in the content of nucleic acids and
the activity of phosphatases and also an
increased rate of incorporation of Ca 4S5 and
? 32 in comparison with similar regions of
the bones. (Fin)

<310>

2lobin, V.S., and 0.V. Mokanu, Polar Scientific
Research Institute of Marine Figh Farming and
Oceanography, Murpansk, USSR, 1970

Mechanisms of the Accumulation of Plutonium 239
and Eolonium 210 by the Brown Alga ASCOPHYLLUN
HODOSUM and fMarine Phytoplankton. AEC-tr-7205;
Part of Radiobiology, (p. 160-169):
Radicbiologiya, 10(4) , 584~%89

The accumulation c¢f Pu 239 by ASCOPHYLLUM
NCDOSOM and marine phytoplankton, as vell as
that of Po 210 by mactophytes under the
influence of inhibitors of cellular
cespiration, vas investigated. It was
@stablished that Pu and Po exist in seawaler
in the form of colloidal particles. Sodium
cyanide induces uniform suppression of the
accunulation of pu 239 and Po 210 in plant
cells, vhile ammonium chloride briefly
stinulates accumulstion. It is deamongytrated
that the accumulation of Pu 239 by marine
algae is an active process, and it involves
an energy expenditure by the cell. (Auth)



<311>

Beach, S.A., Hationa) Radlolcglca) Protection
Board, Research Division, Harwell, Didcot,
Berkshire, £ngland. 1973, January

SPBPACH, A pigital Conputer Program Zfor the
Bstimstion of Body Content of Plutonius frcm
Urine pata. Health Physics, 24, 9-16

The diyital computer program SEBBACH allows
estima*ion of the retained bcdy cantent of
plutonicr from urine data. A function is
given which relates the amnunt of plutonium
found in a 24 hr urine sample at a time after
intake, to the amount retalned in the body.
The method is based unon the trend of urine
values. Two tyYpes of cosputation are carried
out: first, as an upper bound, the
calculated trend value is assumed to result
from 8 single intaxe during the earliest
possible period indicatod by the urine
record; gecond, the trend value is assumed tc
result from a constant and continuons intake
over the vhole exposed period, Two different
Clearance rates fros the lung or vound to the
blood are considered. The difficulties
encountered in estimating the body content of
rlutonium are discussed in the light of the
method of estimation programmed in SEBEACH.
Conparison is made with cther diqital
prograns undertaking the sawe type of
computation. A flov chart of the progranm is
included, (Aath) (STY .

<312>
Rigik, N.S., Acadeay of Sclencer, Institute of
Biology of Southern Seas, Ukranian SSR., 1970

Uranium in organism of Animals frcm the Adriatic
Sea. Vestnik Zoologii, 4(2), 12-15 (Russian,
English Summary)

To study the role of uranium cn
radioecological processes and its effect as
an alpha esitter on living organisss,
accumulation coefficients of sone animals in
the ndriatic See were detersmined. NYTILUS
GALLOPROVINCILLIS concentrated uraniua by
factors of units and tens and ARBACIA sp. by
a factor of hundreds. In VERONGXA AEROPHORA
microaggreqations of uranium were found in
which its concentrrtion vas higher by a
factor of two-thirds as compared with the
rast of the organism. ¢ST)

<313>

Paqua, P.A,, General Blectric Ccmpany, Hanford
Atomic Products Operation, Occupational HMedical
Operation, Richland, ¥A. 1965, April

Plutonium Absorption, Bvaluation and Tieatsent,
Industrial medicine and 3Surgery, 34, 335-337;
HW-S5A~3730 (Rev.); 3p.

Possible methods of entry of plulonianm into
the hody--wounds, skin contasinatlon,
inhalation, and ingestion; evaluation of the
anount absorbed; and the sost effective
sMethod of removal are discussed. The most
coason known absorption source is fros
contaninated wounds. These are treated by
exrly excisicn of the antire wound {f
possible. DTPA is the most effective agent
that binds and aobilizes plutonium for
arinary excretion., Some of the most urgent
dlagnostic and evaluation needs that woguld
facilitate treatment are described. (ST)
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<35>
Dougherty, T.P., University of Utah, College of
Hedicine, Radiobiology Division, Department of
Anatony, Salt Lake City, UT. 1973, March 31

Research in Radiobiology: Annual Report of Work
in Progress in the Internal Irradiation Prograa.
CCO~113-2483 400 p.

tragress on work hegun in 1950 on the
predictive toxicity of radionuclides,
patticulacly plutonium, to man using effects
obsexved in beagle dogs is reported. Studies
on Ra 226, Pu 239, Ra 228, Th 228, Sr 90, and
Am 241 are partially or fully completed, and’
verk is continuing on Ra 226 and Pa 239 at
lcw dose levels, CE£ 249 and Cf 252, and other
auimals receiving wvarions radionuciides of
current finterest. Pourteen papers were
saelected for separate abstracts, (ST)

<315>
Jee, W.S.S., R.B. Dell, D. Kimmel, J.J. O'Toole,
and L. Clark, Jr., University of Utah, College
of #edicine, Radichinlogy Division, Departsant
of Anatony, Salt Lake city, 0T. 1973, #March 31

Jee-Niller Detailed Neutron-Induced
Autoradiography of Plutonium 239 Bones.
€00-119-248; part of Dougkarty, T.¥., Rasearch
in Radiobiology, Annual Repurt of Work in
Progress in the Internal Irradiation Program,
{p. 204-254), 40O p. ‘

Reutron induced autoradiography (NIAR) of
bcnes from beagle dogs injected with as
little as 0.0006 uCi of Pu 239/kg body weight
is being used to characterize the local
deposition of Pu 239 in hard and soft
tissues. Undecalcified 7 u thick bone
sections are affixed to Lexan film and
irradiated with thermal neutrons for about
cne month, Recent improvesents in developing
technigues have given reproducible filas
shoving fission fragment tracks apon a bone
iasge. This wethod allows capid, accurate
localization of the Pu 239 in bones from
animals receiving very small amounts of Pi
239. This is a pilot study that will be used
to gain information on bone tumor production
by radiation. (Auth} (ST)

f“
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<316>
Bruenger, P.W., B.J., Grube, D.R. Atherton, and
W. Stevens, University of Utah, Collage of
Medicine, Radicbiology Division, Department of
Anatosy, Salt Lake City, UT. 1973, march 31

The Barly Subcellular Distribution of Curius in
canine Livers. ¢€00-119-2u8; Paxrt of Dougherty,
T.F., Regsearch in Hadiobiology, Annual Raport of
Work in Progress in the Internal Irradiation
Progranm, (p. 166-200), 400 p.

Previous studies of the subcellular
distribution of Pan 239, Awm 201 and Cf 209-252
in canine livers vere extended to include Cm
2u3-284, Beagles were injected with 3 uCi of
the nuclide in citrate solution of pH 3.5.
Pollowing injection, liver sgecimens were
obtained at 0.092 and 47 days by surgical
liver biopsy and at 6, 13 and 30 days at
autopsy. As observed with other nuclides,
curiaum in the liver vas first associated with
soluble liver proteins, mainly ferritin, and
vas found later in increasing concentrations
in subcellular organelles. The highest
coucentration vas found in the crude
sitochondrial fraction and scaevhat less in
the crude lysosomal fraction. A considerable
part of the nuclide remained in the cytosol.
Sucrose density gradients shoved a variable
relation between the lysosasal enzyme marker
activity and the nuclide concentration.

flaavy subcellular organelles other than
lysosames {probably mitochondria) must,
therefore, be involved 1n the binding of the
naclide, With respect to liver retention and
subcellular distribution, curium occupies a
position betwaen Am(+3} and Cf(+3}, but
resembles Am(+#3) more closely than Cf(+3).
(Auth)

90

<317>

ncugherty. T.P., University of vtah, College of
nedicine, Radiobiology Division, Departsent of
Anatony, Salt Lake City, UT. 1973, Harch 31%

Injection Tables. C00-119-248; Part of
bougherty, T.P., Research in Radiobiology,
Abnual Report of Work in Progress in the
Internal Irradiation Program, (p. 9~109), 400 p.

Injection tables for adult heagles injected
with one of the radionuclides, Ra 226, Pu
239, Rra 228, Th 228, Sr 40, and As 241, in a
single intravenous injection at 17 months of
ayge, are given. 1Injection level 1 is the
basis of the schemc and is 10 times the :
naximum permissible concentration of na 226
in man. Actual indection levels differ, bhut
the desired retained activities are the same
for all radionuclides except Sr 90, in which
case they are greater hy a factor of 10.
Eresent measuremente indicate that: average
fa 226 retention is 0.25 at about 271 days:
average Pu 239 retention is 0.90 at about 6
days; average Ra 228 retention is 0.25 at
atout 214 days; average Th 228 retention is
0.90 at about 6 days: average St 90 retention
ie 0.25 at about 134 days: average Am 201
tetention is 0.90 at about 6 days; average Cf
249 retention is 0,90 at about 1 day; average
Cf 252 retention is 0.90 at about 1 day; and
average Cam 243-244 retention is 0.90 at about
1 day. The injection tables include the
calculated average dose in rads to the
skeleton at death. (S5T)

Tables 1 and 2 list the toxicity (animals
maintained until sacrifice becomes a clinical
necessity) and test animals (animals sacrificed
zs needed for special studies), respectively.

<318>

Atherton, D.R., and B.J. Stover, Universitv of
Utah, College of Medicine, Radiohiology
pivision, Department of Anatomy, Salt Lake City,
UT. 1973, March 31

Retentlon of Plutoniur 239 in the Ulna of the
Beagle Compared with Retention in the Humerus
and the Third Lumbar vVertebra. COD-119=-2u8:
tart of Dougherty, T.Ff., Research in
Radicbiology, Annual Report of Hork in Progress
in the Internal Irradiation Prograam, (p.
299-243), 400 p.

The initial deposition of Pu 239 and the rate
of decrease in retention are both higher in
bones which have a relatively greater amount
of trabecular bone. Por this reason the
ulna, which has relatively less trabecular
bene, was chosen for an extensive comparison
with the humerus and third luambar vertebra.
These three bones were obtained from 40
beagles at dose levels from 0.00064 to 0.095
uci Pu 239/kg (PO.1 to P2) and at times from
35 to 4549 days after indection, Analyses
shoved that the initial concentration of Pu
239 in the ulna was about 25% that in the
other tvo bones. Retention of Pu 239 in the
ulpa vwas approximately constant over the 12,5
year peried, 1In centrast, retention in both
the humerus atd third lumbar vertebra
dacreased during the first several years and
then approached approximately constant
values, A kinetic model for the observed
retention has been formulated. (Auth)



<319>
Bruenger, F.¥., B.J. Grube, D.R. Atherton, and
W, Stevens, University of Utah, college of
tedicine, Radlobiology Division, Department of
Apatony, Salt Lake City, OT. 1973, March 31

pinding of Americium 241 by Bone Protein,
C00-119~2u8; part cf Dougherty, T.F., Research
in Radlobiology, Annual Report cf Work in
progreus in the Internal Irradiation Frograns,
(p. 213-228), 400 p.

A gtudy to characterize some detalls involved
in the binding of actinide elements to
skeletal tissue has heen initiated., The
present studies have heen limited to am 241
as a model representative of the actinide
series, Experiments vere carried out first
with mature skeletal tissue cbtained from a
beagle which had been injected with Aw 249,

A protein fraction of high but as yet
undetermined molecular veight which was
associated with Am 241 vwas extracted from the
whole bone homogenate. Extracts vere also
prepaced from ewmbryonic or neonatal skeletal
tissue of rats and beaqgles. These extracts
were incubated in vitro with Am 2081 and Sr
90. These experiments showed that beginning
with the onset of ossificaticn, a frotein
with a moleculax weight of approximately
500,000 emerged which had a high affinity for
An 241, With increasing time after
conception, another protein of very high
aolecular weight emerged to which the nuclide
had an affipity which was even higher than
the agfinity for the protein of molecular
weight of apgroximatley 500,C€00. Sc 90
exhibited a amuch lower affinlity for both of
these proteins. Qualitative similavities
existed betueen the uptake of An 241 and Sr
90 by both of these proteins. The protein
with a molecular weight cf approximately
500,000 and the very high molecular weight
protein both gave positive tests for
glycoprotein and sialic acid. (Auth)

<320>

Casey, H.Her R.O. McClellan, W.Jd. Clarke, and
L.K. Bustad, General Blectric Company, Hanford
Atomic Products Operation, Biolcgy taboratory,
richland, WA. 1973, January 15

Iodine 131 Labeled Rose Bengal Cy2 Blcod
Clearance as a 1iver Punction Test i{n Sheep.
#W¥-76000; Part of Kotnberg, H.A. and Swezea,
B.G. (Bds.), Hanford Biology Research Annual
Report for 1962, (p. 174-177), 269 p.

Blood clearance of I 131 labeled rose bengal
dye was used to measure liver function in
sheep, Two hepatotoxic agents, CC1l sub U and
Np 237, were used to detersine the
sensitivity of the test. Clearance rates
differed only slightly for sheep cf different
age groups and in those placed in Jdifferent
body positions. (Auth)

9
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¢321> .
casay, He¥W., R.0. McClellan, W.J. Clarke, and
L.X. Bustad, General Electric Company, Hanford
Atonic Products Operation, Siology Laboratory,
Pichland, WA. 1963, January 1%

Acute Toxicity of teptunium 237 and Its
Relationship to lLiver Function in Sheep.
HW-7€000; Part of Kornberq, H.A. and Swezea,
F.G, (®ds.), Hanford BPiology Research Annual
Repcrt for 1962, (p. 31-35), 269 p.

Ceaths with lesions recestling heavy eetal
gcisoning vere observed in all sheep
intravencusly adninistered 12 mg of Np 237/kg
body weight and in four out of five animals
that received § mq/kg. TLiver function was
impaired in animals vwhich veceived doses as
lcw an 1.5 ng (1 uci) per kg body weight.

The LD S50 appeared to bhe slightly less than 6
og/kg Of body weight. {[Auth)

<3225

Dougherty, J.H., and L.A. Woodhary, University
of Utah, College of Medicine, Radiobiology
Division, Department cf Anatomy, Salt Lake City.
uT. 1973, Narch 31

Hematologic Changes Pollowing Plutoniua 239
Indection in Adult St. Bernards and Immature
Beagles. C00-119-248; Part of Dougherty, T.P.,
Research in Radiohiolcgy, Annual Report of Work
in Proqress in the Internal Irradiation Program,
(p. 217-335), 400 p,

The hematologic changes following a single
intravenous in‘ection of Pu 239 in young
adult St. Bernards and 3 month old beagles
are reported for the first year fcllowing
injection. The amounts of Su 239 indjected
ranged from 0.0065 to 6.3 uCis/kg in the 12 st.
Bernards and from 0.3 to 3.0 uCi/kg in the 20
beagle pups. The dose levels Selected were
conparible to thase in the adult beagles
injected in our laboratory. There were fno
significant alterations in erythrocytes in
any of the dose levels in either the st.
Bernards or beagle pups. A dose-dependent
leukopenia wvas found in St. Bernards
receiving the tvo highest dose levels (0.1
and 0.3 uCi/kqg) which was sustained over the
first year. The pattern and degree of cell
depression vas quite similar to that found in
adult heagles, The beagle pups given the
highest dose laevel (3.0 uCi/kg) had a
leukopenia and lymphopenia which was not as
marked as that found in adult beagles
receiving the sase amount of Pu 239. The
increase in skeletal mass of the pups during
growth, a more rapid burial of Pu 239 within
hene volume, and perhaps, a greater capacity
of the ippature hematopoietic system to
recover may be possible reasons for this
difference in hematologic toxicity of the
injected plutonium. (Auth)



<323

<323>

pougherty, T.F., Gnivarsity of Utah, College of
Medicine, Divislon of Radiobliology, Department
of Anatoay, Salt Lake City, UT. 1962

Incidence of Bone Cancer in Internally ’
Irxadinted Dogs. Part of Dougherty, T.P., et al
(Pds.), Proceedings of a Syagosiuw on Some
Aspects of Internal Irradiation held st The
Homegstead, Heber, Utah, Hay B8-11, 1961,

Perganon Press, Oxford, England, (p. 47-61), 529
Pe

As part of a study to cospare the toxicity of
internally depasited Ra 226, Bu 239, Ra 228,
Th 228, and Sr 90, the incidence of hona
tunors in beagles given a single intravenous
injection vwas studied. tmong the various
types of cancers produced by these
radionuclides, bone cancer {cstensarcowna)
apreared to be most commaor. Injected Gases
ranged from 1.1 to 10 uCiN,q for Ra 226 and
Ra 228, 0.096 to 2.8 uCi/kg ror Pu 239, 0,096
to 0.90 uCi/kg for Th 228, and 100 uCiskg for
Sr 90. At the same radionuclide dose level
there were differences in survival times and
in the absorted skeletel dose. Survival time
decreased with increasing dose. The earliest
incidence of cancer occurred with Th 228, (ST)

Tabdle 1 1lists the inclidence of csteosarcomas,
nunber or days from indection to death, and the
ave.age absorbed skeletal dese cf adult beagles
injected with radium, platonium, aesothorius,
radiothorium and strontiua.

<324>

Christensen, W.R., C.C. Smith, C.E. Rehfeld, and
G.N. Taylor, University of Utah, College of
Medicine, Department of Radiology, Salt Lake
Clty, OT. 1962

Radiographic Changes in Internally Trradiated
Pogs., Part of Dougherty, T.F., et al (Pds.),
Proceedings of a Syupos{un cn Scme Aspects of
Internal Irradiation held at The Homestead,
Het ;, Otah, May 8-11, 1961, °Pergamaon Press,
oxford, England, (p. 63-77), 529 p.

piagnostic criteria established as evidence
of radionuclide injury tc skeletal structures
of dogs receiving intravenous injections of
radius (0.3¢ (o 10 uCi/kg), thorium (0.096 to
0.90 uCi/kq), and plutoniua (0.096 ¢to 2.8
uCiskg) wera: structural changes in the
mandible, destructive changes in the teeth,
pathological fractures--with and without
healing, distortion cf cortex of lcng bones,
disturbance of metaphyseal trakeculation,
osteolytic rarefaction, rib end demarcation,
aseptic necrosis, and tumor formation.
alternations in the mandible vere the
earliest detectable and most consistently
visualized evidences of infjury. Earliest
changes cccurred in animais rteceiving the
highest doses, There was no specificity or
consistency in the skeletal changes produced
and it was dwpossible to idevtify a specific
naclide on the basis of radiclogical
vvidence. Th 228 and Ra 228 appeared to
produce pathological changes somewhat motre
rapidly than Pu 239 and Ra 226. OBteolytic
resorption and irreqular honeé averqravwth
appeared to follow vascular injury. Tusor
incidence at high levels of toxicity vag low
bacaugse of early death frus general radiation
infury, Pxperimental results are still
accumulating. (ST}
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€325>
Dougherty, J.H,, University of Utah, College of
fledicine, Division of Radiobiology, Departments
ogsgatholoqy and Anatony, S5alt Lake city, UT.
1

Some Hematological Responses to Internal
Irradiation in the Beagle. Part of Dougherty,
T.FP., et 81 (Bds.), Proceedings of a Symposium
on Some Agpects of Internal Irradiation held at
The Homestead, Heber, Utah, May B8-11, 1961,
Pergamon Press, Oxford, England, (p. 75-93), 529
.18

The chronic hematological changes in beagleg
receiving intermediate and high level doses
of Pu 239 (0.30 to 2.8 uciskgl, Ra 226 (1.1
te 10 uCiszkg), Ra 228 (V.1 10 10 uCi/kg), Th
228 (0.30 to 2.8 uCiskg), and St 90 (11 to
100 uCi/kg) were summarized. Dose levels
vere chosen so that retained amounts of
radioactivity vere closely related. A
cenparison of initial effects and recovery
rate of blood cells indicated that Th 228 was
the nost toxic radionuclide. 1In general,
there was a dose response effect on blcod
cells and particularly on polymorphonuclear
neutrophils where the greatest initial effect
was found. There vas a lyaphopenia in all
dcgs receiving high dose levels. Although
there was a decrease in red cells and a
reduced red cell vclume with all noclides,

' +@ pattern of change and dose level vhere
changes occurred differed among them. Dogs
receiving high level doses of plutoniuam and
strontium showed transient anemia during the
ficrst months with plutonium dogs again
devaloping progressive anemia after two years
as they became terminal. The effects of
setabolism of the radionuclides and its
location in bone and soft tissues ware
discussed. A dose level effect on hone
marrov myeloid to erythroid cell ratio was
demonstrated. (ST)
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<3267
Hes5e J.s and R.5.5. Jea, University of Utah,
College of Medicine, Radiobiology pDivision,
Department of Anatomy, Salt Lake City, 0T.
1973, #sarch 31

Plutonium 239 and the Stimulated Peridontal
Ligament Cells. CON-119-2uB; Part of Dougherty,
T.F., Research in Radiobiology, Annual Report of
Work in Progress in the Internal Irradiation
Program, (p. 308-316), 800 p.

Follovwing a single intraperitoneal injection
of 3.0 uCi Pu 239/kg body weight, the
guantity of Pu 239 on the alveolar bone
surface mesial to the periodcntal ligament
(PDL) of the maxillary first molar of male
Sprague-Davley rats lacreased from 1 to 9
days, then decreased by 15 days, At 15 days
poat-injection, tlhe amount centinued to
decrease for 22 hours in both an
orthodonticallystimulated srea and a
nonstinulated area in the opgosite jaw of the
vamne animal. However, the ascunt continued
to fall in the stimulated PDL until 48 hours
poststinulation while the nonstinulated side
renained congtant from 22 to 46 hours. The
labeling index of the stimulated PDL
fihroblasts c¢f control and ru 239 injected
female Sprague-Davley rats rose to a peak of
12¢ at both 22 and 27 hours gpoststisulation.
Regqional analysis of labeling index divided
the PDL fibroblasts into "at risk" and “"safe"
g:oups. The »at risk" cells shoved a

beling index of 10% at 22 hours compared to
the cells of the same area in a control
aninal vhose labeling index was 22%. The
“safe" cells showed a labeling index of 15%
vs a labeling index of 10% in corresponding
controls, 1In stinulated controls, the number
of osteoblasts increased by three-fold after
48 hours, while the number of ostecclasts
decreased to zero. In stimulated Pu 239
treated animals, the number cf ostecblasts
douhled in 48 hours, while the number of
osteoclasts doubled also. (Ruth)

€327>

Rornberg, H.A. (Ed.), and BE.G. Svezea (PFd.),
General Electric company, Hanford Atomic
Products Operation, Biology Lahcratory,
Richland, WA. 1963, January 15

Hanford Biology Research Annual Report for 1962.
HW=-76000; 269 q.

Forty~three papers were included in the
Hanford Biology Research Annual Report for
1962. mafor topics covered vere the toxicity
and petabolisa of radioelements including
transurcanium and rare earth ¢lements,
radioiodine, strontius, other elements, and
inhalation studles; modification of
radiocelement depositior and radiation
resporse; animal and cellulax physiologys
plant physiology: and ecology. Thirteen
?gpers were selected for sepsrate abstracts.
™

<326>

<328>

pougherty, T.P., University of Utah, College of
Medicine, Radiobiology division, Department of
Anatony, Salt Lake City, UT, 1962

study of the Lony Term Biological Bffects of
Internal Irradiation in Adult Beagles, Part of
Dougherty, T.P., et al (Pds.), Proceedings of a
symgosiun on Some Aspects of Internal
Irradiation hezld at The Homestead, Heber, Utah,
nay €-11, 1961, Pergamon Press, Oxford,
England, (p. 3-6), 529 p. .

In 1952 the Radiobiology Division of the
Department of Anatomy, University of Utah,
tegan a comparative study of the biological
effects in adult beagles of the internal
irradiation resulting from five different
radionuclides, Ra 226, Pu 239, Ra 228, Th
228, and Sy 90. Bighteen month old beagles
received a single intravenous injection of
one radionuclide at a specific dose level
related to the human maxisum permissible
leval for Ra 226. Injected doses were
selected so that the desired retained doses,
with the exception of Sr 90, would be the
sane, Injected dose levels, designated 1 to
S, ranged from 0,057 to 10 uCi/kg for Ra 226
and Ra 228, 0.016 to 2.8 uCiskg for Pu 239
and Th 228, and 0.57 to 100 uCi/kg for Sr 90.
Incomplete results indicuated that average Ra
226 retention is 0.25 after 330 days, average
Pu 239 retention 1s 0.90 after 6 days,
average NMa 228 retention is 0.25 after 235
days, average Th 228 retention is 0,90 after
6 days, and average Sr 90 retention is 0.25
after 150 days. (ST)

€329

nahlea, D.D., Battelle Memorisl Institute,
Pacific Northwest lLaboratories, Blology
Department, Richland, WA. 1965, January

Chenical Carcinogens and Radionuclide
Metabolisn., BNWL-122; Part of Thoapson, R.C.
and Woods, S.W. (Rds.), Hanford Biology Research
Annual Report for 1964, (p. 91-93), 216 p.

Pemale rats were infected intravenously with
Ce 144-Pr 14U or Pu 238. They vere then fed
a diet containing hepatocarcinogens, or a
control diet. At the end of the experimental
reriod (11 months), the animals vere killed
and livers and femurs analyzed. The liver
carcinogens, dimethylaminoazobenzene and
diacetylaninofluorene were shown to increase
the retention of Ce 144-pr 144 and Pu 238 by
the liver. These carcinogens appear to act
Lty decreasing biliary excretion of the
radionuclides. (Auth) (FPuM)

RS
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<330>
Galibin, G.P., Not given. 1969

Digtribution of Uranium in the Pody of Rats
Under a Single Administration of Ammoniunm
Diuranate to the Stosach. RAEC-tr=719%5; Part of
Moskalev, Yu.I. (Ed.), Radioactive Ysctopes and
the Body, (p. 187-152), 1458 p.

Experiments were conducted on szale rats with
an &nitial veight of 150 g. Ammonium
diyranate in a dose of 120 mg/kg, which vas
18 mg/rat was administered tc the rats in the
stomach using a metal probe. The results
show that uranium is not retaired in more
than 0.5% of the administered gquantity
(0.48%) under a single administration of
ammoniun diuranate in the stamach of rats.
The half-life for the elimination of uraniunm
for tissues of the gastrointestinal tract is
short, 1 day, and several days for the liver,
kidneys, and spleen. Besides in the hone
tissue, the greatest quantity of uraniuvae is
retained in the kidneys., Ureanium accumulates
in the bones up to 8 days and then is slowly
eliminated with a half-1ife cf about 150-200
daya. (Ruth) (PAN)

. Table 2 shows strontium concentration in 1 g of
‘tissue of rats after administration to the
stomach, Table 1 shows uraniua content in
organs of rat3 after adainistration to the
stomach.

<331>
sesenov, D.I., Not given. 1966

Behavior of Inseparated Solutiom cf Uranium
pission Products in the animal Crganism.
AEC-tr-7169; Part of Metabolisa of Radioisotopes
in the Animal Organism, (p. 15-32), 220 p.

An aged (2.5 year storage) sclution of
uranium fission products, with a pH of 3 vas
adafnistared to albino rats in a dcsage of
2.5 ucizanimal. It was shown that in the
case of peroral adainistration, about 11% of
the emitters contained in the solution was
absorbed. Cesium making up S% of the mixture
was absorbed in it3 entirety, the radioactive
vair of strontium 90 --~yttriuam 90
constituting 35% of the mixture vas 25%
absorbed, and cerium and rutheniunm,
consgtituting 55% and 5% of the sixture
respectively, were practically not absorbed.
In the case of intravenous administration of
the mixture, most vasg deposited in the tones
(30%) and in the liver (21%). 1In the bhones
there vas mainly strontiuseyttrius ang
cerium, in the liver--cerium, and in the
auscles almost exclusively cesium. Bxcretion
of the mixture with srine and feces was
rather rapid, since about 75% of incorpcrated
radioactivicy left thoe organism by the 120th
day. A comparison of the data obtalned with
the results of experiments on incorporation
of individual radioisotopes indicated that in
the case of both intravencus and peroral
adsinistration of unseparated sixture ot
uranium fission products each of the emitters
behaved in the orqganism qovite independently,
regatdless of the presence of cther emitters,
The animals age had a marked effect on the
behavior of the solution, thus uranium
#ission products accumulated much sore in the
bones of young animals and less in the liver
and kidneys. (Auth) (rum)

<332>

Wallaca, R., Soil 5cience and Agricultural
Engineering, Riverside, CA 925073 Universit; of
California, Laboratory of Nuclear Medicine and
Radiation Biology, Loz Angeles, Ch. 1972, May
1¢: 1972, December

Effect of Soil pH and Chelating Agent (DTPA} on
Ogtake by and Distribution of Anericium 241 in
Plant Parts of Bush Beans. Radiation Botany,
12(6), #43731-435; UCLA~3U4«P-51~35; Part of
Sallace, A., Annual Progress Report, Behavior of
Certain Synthetic Chelating Agents in Biological
Scll Systens, (p. 42-46), 99p.

Bush hean (PHASEOLUS VULGARIS L. var.
Iaproved Tendergreen) plants vere grown with
and vithout the chelating agent
diethylenetriaminegentaacetate (DTPA) in Yolo
loam soil which had been amended to give a
tange of soil pH values. A level of 1,68 uCi
Aw 241 had been uniforamly mixed with each 500
g quantity of soil. Highest amounts of Anm
201 and highest leaf-stemw tatios for the Am
241 vere found in plant parts at soil pH
arcund 7,7 with the DTPA. The results are
interproted as chelated Am 281 not only heing
available to the plants especially at pHl 7.7
but also the Am 241 being transported through
the plants as the metal chaelate. (Auth)

Table 1 shows the Am 281 content of roots, stems
and leaves of plants grown in contaminated soil
in a glasuhouse.

<333>

Selth, v.8., M.T7. Karaglanes, and C.R, Watson,
Battelle Memorial Institute, Pacific Northwest
Laberatories, Biology Department, Richland, WA.
1968, May

Gastrointestinal Passage Time and Absorption of
Plutoniun 238 Pu02 and Plutonium 239 Pu02,
BNWL-714: Part of Thompson, R.C. et al (Eds.)
Anonual Report for 1967, (p. 412-415), 253 p.

Both Pu 238 Pu02 and Pu 239 Pu02 microspheves
were delayed in thelr passage through the
intestinal tract of miniature swine. Tinmes
fer 50 or 99% elimination of the two
radionuclides vore similar, but the total
excretion pattern was quite different.
Atsorption varied widely among different
anizals but was generally greater for Pu 239
than for Pu 238, The maxiamus figures obtained
would suggest that no moro than one millionth
of the ingested material would be absorbed
and deposited in liver and skeleton.

(Auth) (PHMy

Table t shows Pu distritution in liver, kidnays
and skeleton of minjature swine 14 days after
the ingestion of Pu 239 Pu02 microspheres,



95

<334y

Yaile, C.L.s, P.R. Gibb, and p.E, Norrow,
University ol Rochester, School of Medicine and
pentistry, Tcpartment of Radiation Blology and
Blaphyaics, Rochester, WY. 1970

pose Related Local and Systesmic Effects of
Inhaled plutonius 238 and Plutonium 239 Dioxide
in pogs. Radiation Ragearch, 4u, B21-834

pulmonary and lywph node lesions and
loukopenia vhich daveloped in dogs after
plutoniun 239 and 238 Adioxide inhalation,
have been related to varigus cadiatlion dose
parameters, over a wide range of postexposure
time {ptervals (16-468 daysy. Tho degree of
radiation pathology in lungs was £cund to
increase with increasing accunmulated alpha
doses above 1500-2000 rads and up %o about
15,000 rads. In general no dapage to
tracheobronchial lymph nodes was evident
unless radiation changes vere also present in
the lungs. The degree and extent of the
lymph node changes aid not correlata vell
vith estinates of total lysph node dose, but
there was a relatively good relaticaship with
dose rate (rals per day) to the lysmph nodes
adjacent to trachea and main bronchi.
radiation changes in both types of tissue,
and due to both plutoniup Lisctopes, vere
unrelated to length of postexpcsure period
except for increasing fibrosis with time. 1In
contraste the laukopania which developed was
related to sean, postexposure, fixed tissue
burdens bu¢ not to rad dpse except in
exreriments of similar duratizn. The
¢indings indicate that the lung lesions
reflect total accumulated pulmcnary doses
vhile 1ynph nodes are more zensitive to dose
rate. It is suggested that the leukopenia
developed as a result of irradiaticn of
circulating cells by localized dapcsits of
plutonjun in lyaph nodes and probatly lungs,
rather than to derression of hesatopoiesis
and/or lymphopoiesis, (Auth)

See also Report UR-49-1242,

<335> R
datson, G.M., Australian Atomic Energy
commission, Sydney, Australia. 1972

Environaental Monitoring Program at the AAEC
Research Establishment, tucas Heights.
CONP=710901% A/COND,09/P-200; STI/PUB/300; Part
of troceedings of the Hth International
Conferehce oh the Peaceful Uses of Atcaic Energy
held in Geneva, Switserland, September 6~16,
1971, Veol. II, {(p. 341-353), 766 r.

Theé @yoluticn, over the past ten years, of
effluent discharge formulas, and the
associated environmental monitoring at the
Australia Atomic Enerqgy Coxmigsion's Reseagch
tgtablishment near Sydney are described. The
tstablishesent has a staff of 1200, and its
na{or research facility is a 10 av (th)
heavy-vater moderated and cocled saterials
testing reactor, which is alsc used for
axtensive radioisotope production., Possible
sources of envirommental contamination are

(a} atmospheric, from isotope production
facilities and reactor tritium, (b)

! <334>

aestuarine, fros the discharge of low-level
1iquid effltent to a tidal sStream, and (c)
leaching, from a burial ground for low-level
golid wastes. Discharge authorizations
derive from critical group studies, with
oyster consumption beirg the uoct significant
pathway. Expressed as a fraction of ICRP
derived limits, the levels of environmental
activity found age trivial. (Auth)

Table 5 shovs possibtle doses to members of the
lccal population as a result of exposure to
neasured cancentrations.

€336>
Wheeler, H., B.L. Baker, and P. Hanchey,
University of Kentucky, Department of Plant
pPathulogy, Lexington, KY; Colorado State
University, Department of Botany and Plant
pathology, Port Collins, CO. 1972, Septemsber

pinocytosis in Root Cap Cells Exposed to Uranyl
ggétgaa Amserican Journal of Botany., 59(®),

In cap cells of intact plant roots exposed to
1a¥ uranyl for 30 min or less, uranyl
crystals vere found only in cell walls and in
secretory products vhich had been extruded
from the protoplast. 1In roots exposed for
10-20 hr to 0.1 nM uranyl, packets of uranyl
crystals bound to secretory products wvere
found within the protoplasts of those
exterior cells which contained accumulations
of gecretory products betveen the cell wall
and protoplast. Although the evidence
indicated that these packaets of crystals
enterae‘s the protoplast pinocytotically,
results with these specialized exterior cells
did not apply to the vast aajority of root
cap cells in which, after prolonged exposure
tc 0.1 alt uranyl, crystals were concentrated
in vacuoles. In roots exposed to 1 or 5 alt
aranyl for 1 hr, the plaswalemma of interior
cap cells was much thicker (13.1 na) than
nogaal (8.2 nm), and muny invaginations and
vesicular structures vere found near the
frotoplast surface. (rystals vere confined
to cell valls axcept for a few found in
vesicles vith thickened menbranes. Serial
sections indicated that most vesicular
structures vith thickened membranes vere in
contact with the cell wall, but a fevw,
including some which contained uranyl
crystals, were within the protoplast.
tesults provide evidence of pinocytotic
activity in intact plant cells exposed to a
tozic heavy metal. (Auth} -

These

<337>
Wheeler, H., and P. Hanchey, University of
Kentucky, Department of pathology, Lexington,
KY; Colorudo State University, Departaent of
Bctany and Plant pathology, Port Collins, CO.
1571, January 8

Pinccytosis and Meabrane Dilation in
uranyl-Treated Plant Roots. Science, 171, £8-71

Electron-dense crystals formed in plant roots
exposed to uranyl acetate have been used to
1dentify binding sites and to follov the
pinocytotic uptake of uranyl in the oat
rratcap. Before uranyl enters the
frotuplast, the plasmaleana is greatly
dilated. After uranyl is sequestered in
vacuales, the tonoplast is similarly Adilated.
{Authy



<€3318>

4338>
Kalistratova, V.S., G.S. Oksentyuk, and V.E.
fryuk, Not glven. 1971

Change in Metabolisa at Remotn Times After
Exposure to Radicgactive Americium. AEC-tr-7387;
Part of Moskalev, Yu,I. (Bd.), Remote
Aftereffects of Padiation Damage, (p. 441-UL6),
574 p.

Saveral metabolic {ndices wvere studind in
dogs receiving one intravenous infection of
M 241, in doses of 2.5 and 1 uCi/kgq of
wvaight., The results show a high
effectiveness of the biolcgical effect of
americium, accompanied by impairments in fat
and carbohydrate setaboliss, which are
characterized by hyperglycemia,
hypercholesterenia, beta-lipcproteinemia,
hyperlipenia, hypolacticacidenia, and a
change in the activity of eniymes {alkaline
phosphatase and diatase)}. A1l the changes
had a wavelike character; pericds cf celative
compensation were replaced Ly vell-expressed
pathological changes, evidence of a chronic
caurse of the process. Only on the basis of
individual indices was it paossible to detect
a dependence of eifect on doste; this pertains
primarily to enzymes. The ivpairments in
setaholisa caused by exposure to ralioactive
americium vere not restored up to he 17th
sonth of the investigaticn. (PHH)

v

<€339>
Kudasheva, H.P., Ministry of Public Health,
Institute of Biophysics, Maoscow, USSR, 1967

The Dynasics «f Changes of the morpholegical
Composition of the Peripheral Blced in Rats,
Yolloving Inhalation of Plutonium 239.
MPC~tr-6891: Part of Radiobiology, (p. 169-177),
275 p.; Radiobiologiya, 7(€), 9C0-905

Peamale Wistar rats weighing 150-980 ¢
received 0.0047-1,028 uCl of Pu 239 Ly
inhalation of plutonius citrate and ammonium
plutonius pentacarbonate aercsols. At 1,028
and 0.33 aCi of Py 239 in plutoniuw citrate,
noderate changes wore observed in the blcod
syctes. With 1.028 uCi the number of
leukocytes declined 44%; with 0.33 uCi
moderate leukopenia (75-60% ct the control)
vas maintained during the 1life of the rats
(480 days). Nnild leukopenia was caused by
0,72 uCi of Pu 239 in amnonium plutonium
pentacarbonate; the number of loukccytes was
reduced to 83-87% of the control. After
inhalation of the minimus quantities present
in the lungs (0.0096-0.058 uCi of Pu citrate
and ,0047--0.060 uCi of ammonium plutoniua
pentacarbonate) lenkocytcsis with
neutrophilesis and lysphceytcsis was ohserved
in the rats. (Auth)

96

<3u0>
Sanders, C.L., and %.J. Bair, Battelle #Memorial
Institute, pPacific Worthwest lLaboxatories,
Biolagy Department, Richland, WA. 1968, PFay

Effect of DTPA and Calcium on Intraperitoneally
Injected Plutonium 239 Puo2 Particles,
BN#L~7143 part of Thospson, R.C. et al (Eds.),
Annual Report for 1967, (p. 6.17-6.19), 253 p.

Female rats were given intraperitoneal
injections of 1.4 uCi Pu 239 Puo2 (count
median diameter, 0.12 microns), vith or
vithont accospanying intraperitoneal
injections of CaCl2 220, ngCl2 6K20, or
OTEA. Seears of saline wushes from the
peritoneal cavity were evaluated
sicroscopically and autoradiographically at
intervals following in{fection. It was shown
that phagocytosis cf Pu02 particles and
ugtake by the peritoneal lyaphatics wvere
inhibited by DTPA" and stimulated by calcium.
It is suggested that the inhibitory action of
0TPA is due to its chelation of calcium, and
that the action of calcium in promoting
phagocytosis of plutoniuas particles may be
related to the known role of calcium fon in
fibrin formation since the administration of
£4brin also stinulated the uptake of
plutonium by the peritoneal lymphatics. (FHNH)

<381>

Korkisch, J., and I. Steffan, Analytisches
Inctitut der Universitat Wien, Abteilung:
Rohmatarialanalyse Nukleaver srennstoffe, 1090
Wien, wahringerstrabe 38, Vieuna, Austria. 11973

Determinacion of Uranium in Urine Specieens
Follcwing their Separation through inion
Bxchange. Mikuvochimica Acta, 1973(2), 273-278
(Gerwuan)

A separation method that is generslly
applicahble for uranium in the analysis of
urine specimens is described. This is pased
on the adsorption of the uranium on the
strongly basic anion exchanger Dowex 1, XB
from human urine that has been strongly
acidified vith hydrochloric acid, wvhereby
most of the organic components, phosphoric
acid and wost aineral urine components are
removed. Thus it becomes possible to
ggparate the uranium compounds rapidly and
simply without prior evaporation of- the urine
and destruction of the organic compounds. If
need be, the forelgn ions that are adsorbed
along with the uranium, such as iron aund also
adsorbed urine coloring materials, are
reaoved through cubsequent washing of the
resin with a mixture of 50 volume petcent
tetrahydrofurane, 40 voluae percent
sethylglycol and 10 volume percent 6 ¥
hydraochloric acid, and the uranium is eluted
with 1 W hydrochloric acid. The
deteraination of the uranium in th. eluate
can then be conducted without interference by
the fluorometric method. (Auth)



<342y

Dilley, J.V., Battelle Memorial Institate,
pPacific Northwest Laboratoriss, Biclogy
Pepartcent, Richland, ®A, 1969, nay

Heterophile Antibody Porgation in Rats and
Beagles After Plutonium 239 Pa02 Inhalatlon,
BNW1~718; Part of Thompson, R,C. et al, (Bds.],
Annual ﬂepott for 1967, (p. 3.17-3 20) 253 p.

Yemale rats vere exposed to an d2rosol of Pu
239 402, 7Thay were infected with 10 (B+é)
sheep red cells, sacrificed a week later and
blood was taken for cell counts, antibody
titers, serus electraphoresis and Pu 239
analysis of lung tissues, Heterophile
antibodies vere measured in teagle dogs that
shoved respiratory distress after inhaling Pu
238 Pun2. ‘The results shovw that the ability
of rats and teagle dogs to fcrs heterophile
antibodies against sheep red blood cells vas
impaired following inhalation of Pu 239 puQ2
and Pg 238 Pu02, Inpaired antibody formation
occurred in rats prior to the onsct of
lymphopenia. This suggests that those
1yephoid cells concerned with antitody
formation may be the most sengitive to
radiation damage. (Auth) (FNM)

<343

Cable, J.W., B.J. NcClapahan, V.G. Harstaan,
D.H, Wood, and L.X. Bustad, General Blectric
Company, Hanford Atoasic Products Operation,
?éoloqy laboratory, Richland, WA. 1963, January

Effects of DPlutonium in Skin and Its Remowal.
HW-76000; Part of Xomberq, H.A. and Svezea,
E.G. (Bds.), Hanford Biology Research Annual
Report for 1962, (p. 149-155), 269 p.

one to two years after svine were
intradermally injected with 0.0016 to S uci
of Pu 239, scabs and indurated areas
characterized many of the sites injected with
0.04 uCl or more. Lesions caused by Fu 238
vera less severe than those caused by Pu 239
and sites iniected with 0.06 uCi Wp 237
shoved no visible lesions, Within one week
after intradermal inqfection of 1 uci Pu 239,
regional 1lymph nodes contained up to 12% of
the injected dose. Na3 Ca DTEA increased
urinary excretion of Pu and xediced tissue
denosition, but did not increase
translocation of subcutaneously indected Pu.
surgical excision resmoved most of the Pu fros
the injection site. (Auth) (ST)

The distribuytion of Pu 239 in six tissues, one
and seven days after intradersal injaction of 1
uci, is shown in Talle 3,

<3uu>
Poreman, H., Los Alamos Scientific Latoratory,
Los Alamos, KM. 1956, August

Clinical Experiences in Removal of Radicelements
from thoe Body. ANL-5584; Part cf Rosenthal,
n.¥. (BEd.), Therapy of Radioelewent pcisoning,
Transcription of a Meeting on Experimental and
Clinical Approaches ¢o the Treatment cf
Poisoning by Radioactive Suhstances held October
20-21, 1955, (p. 12-22), 17% p.

In three separate accldents at Los Alamos
scientific Laboratory, personnel accumulated
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a body burden of plutonium or other actinides
in sufficient amounts to warrant EDTA
treaznent to hasten excretion of these
radicaelements. In all cases vorkers were
imnediately scrubbed and wounds, {f present,
vere excised. Urinary excretion of
radionuclides increased sharply vith Ca EDTA
treatment and decreased sharply vhen
treataent was stopped. Body burdens were
reduced by 25 and 90% in two of the cases.

It was found that continuous high level doses
of Ca EDTA produced kidney damage in the form
of tubular nephrosis. This is a reversible
lesion. It wag concluded that the drug
should be given in interaittent doses and
d2ily urine analyses should be done on
patients, (ST)

<3u5>»

Eve, I.S., Unite/, Kingdoe Atomic Energy
Authority, Atomic Enerqgy Research Establishment,
Health and Safely Branch, Radiological
protectlon Division, Harwell, Berkshire,
Prgland. 1964, Pebruary

An Outline of the netabolism of Inhaled and
Ingested Insoluble Radionuclides. Part of
Proceedings of a Symposium on the Netaboliss of
Biolegically Iamportant Radicnuclides held
January 25, 1963, Published in British Journal
of Radiology, 37(u3a), 115-120

The fate of . soluble radionuclides after
inhalation is revieved, uith particular _
reference to the husan case. The influefice
of deposition, clearance and translocation of
rarticles in the lung is described. The
clearance of radioactive particles fros the
lung by ciliary action leads to {rragdiation
of the gastrointestinal tract, and this is
also briefly discussed. (Auth)

<3u6d>
Healy, J.W,, General Electric Company, Hanford
Labcratories, Richland, #A. 1957, Septesber

Bctimation of Plutonius Lung Burden by Urine
Analysis. American Industrial Hygiene
Quatterly, 18(1), 261-266 .

Inhaled insoluble plutonium compounds in the
lung may he regarded as a pool of material
isolated from the normal metabolism of the
tcdy but continually being transferred to the
bloocw Stream at a giver rate over a period of
time. A nodel is proposed that permits
estimation by urine analysis of the quantity
cf material retained in the lung following
initial clearance. Transfer to the
gastrointestinal tract by ciliary action is
atcut 10% of that removed to the blood
strean. The equations derived should satisfy
any condition vherein a slightly soluble
ccenpound exists ag a pool in the dbody with
slow transfer to the blood stream. (ST)



<3u7>

<3y7>

Ballou, J.B., General Plectric Ccapany, Hanford
Atomic products operation, Piolcgy Latoratory,
Richland, WA. 1963, January 15

Bxcretion of Plutonium Into the Perfused Hat
Intestine. HW-76000; part cf Xcrnbherg, H.R, and
Svezea, B.G, (Rds.), Hanford Biclcqgy Reseatch
Annual RrReport for 1962, (p. 18-21), 2€9 p.

Starved adult ferale rats vete catheterized
to permit Separate perfusion of the duodenunm,
fejunum, and ileum. Following indectin% of
Pu citrate into the tall vein, porfusates
were collected for one hour. Plutoniunm was
excreted into the duodenum tC a greater
extent than into othexr segmente of the small
intestine and the highest level of excretion
occurred 30 to 40 minutes after injection.
Pollowving DTPA treatnment, Pu increased twenty
fold in the duodenum conpared to relatively
small increases in the resainder of the small
intestine. The significance cf bile as a
source of Pu in the duodenus was discussed.
(Auth) {ST)

<3u8>

Bair, W.J., and R.¥, Perkins, Battelle Nemorial
Inctitute, Pacific Northwest Latcratories,
Biology Department, Richland, ¥A. 1968, Hay

plutoninm-Asericium Ratios in Dcgs After
Inhalation of Pintonium 239 Pu02. BRWL-T14;
rart of Thompson, R,C., et al (Bds.), Annual
Report for 1967, (p. 312-314), 253 p.

The relative retention, transloecation, und
excretion of plutonium aund americium were
studied in dogs that inhaled Fa 239 aerosols
containing Am 241 present as a contaminant.
In dogs that inhaled the oxide prepared ty
heating the getal to 450 degrees C, there was
a slightly increased rg 239-ha 241 ratio in
the lungs and the lymph nodes, suggesting a
relatively greater clearance of AR 241. "Dogs
that inhaled Pu 239 Pu(NO03)4 showed an .
increased Du 239-Am 241 ratic in lungs and
lyaph nodes and a decreased ratio in liver
relative to the aerosol inhaled. Data
obtained at mach longer times follewing
inhalation of Pu 239 Pu02 prepared by
caleining the oxalate at 350 degraes C, show
that the Pu 239-Am 249 ratios in the tissues
were not greatly different frcm these in the
inhaled aerasol. There is little indication
that Pu 239 and A 2871 are signiflcantly
separated in the bndy after inhalation of
Pu02 containing trace amounts of An 247,
However, since Am 281 was clearly
translocated to the liver more rapidly than
Pu 239 after inhalation of Pu(NO3)u, it
cannot be concluded that amexicium is a valid
tracer for Pao in all cases. (Auth) (FPNN)
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<3u9>

Stuart, B.O., and Y.M. Jones, Battelle Memorial
Institute, Pacific Worthwest Laboratories,
Biolcgy Department, Richland, WA. 1968, May

In vivo Separation of Uranius and Thorium After
Tohalation of Uranium Ore by Beagles. BNWL-714;
Part of Thompson, R.C. et al {Eds.), Annual
Report for 1967, (p. 323-334), 233 p.

Pcur beagle doqgs were exposed to uranium ore
dust aerosols (approximately 1 mag/liter, 26%
0308) for 8 days. Two animals were
sacrifjced at 13 and 16 days following the
last exposures and representative tissue and
excreta samples were analyzed for y 238, Th
230 and Po 219. The results showed
separation of U 238, Th 230, apd Po 210 in
the lungs, tracheoktranchial lyuwph nodes,
liver, kidneys, spleen, and urine and suggest
that in vivo solubilization of uraniun vas
greater than that of Th 230 and Po 210. (PMM)

Table t shows distribution of uranluw 2 weeks
after inhalation of uranium ore dust by beagle
dogs. Table 2 shows concentrations of U 238, Th
230 and Po 210 in organs of beagle dogs 2 veeks
after inhalation of uranium ore dust.

<3%0>
Semenov, D.I., and R,D, Borisova, Not given.
1966

Ccaparative Distridbution of Aged Unseparated
Sclution of Uranium Fission Products in Dogs,
Rabbits, Cuinea Pigs and Rats. ABC-tr-7169;
rart of Metabolism of Radioisotopes in the
Aninal Organisam, (p. 33-56), 220p.

An aged unseparated solution of mwraniunm
fission products ves adainistered
intraperitoneally to dogs, rabbhits, guinea
pigs and rats. The solution contained 55-60%
Ce i4y-pr 144, 25-30% Sr 90-Y 90, 5-10% Cs
137, about 5% Ru 106, and a significant
quantity of inert adaixtures. The animals
vere sacrificed at different intervals
following administration of the solution, and
radiocactivity in the organs vas analyzed.

The resalts show tlat there vas incomplete
and uneven absorption of the components of
the solution. While cesiuwm, strontium and,
to gome extent, yttrium were vell absgorbed .
fro» the abdominal cavity, ceriea wvas only
cartially absorbed. There was no appreciabls
difference in distribution of the unseparated
solution in the orgams in different species
of animals. Dogs shoved higher radioactivity
in the bones and slover excretion from the
liver. The fastest excretion of emitters
fros the organisa in urine and feces vas
cbsarved in rabbits, rats and guinea pigs,
and it was much slower in dogs. There were
rather substantial differences in
radicactivity content, mainly in the liver
and bones, in different breeds of dogs.
Individual esitters behave very independently
of one another in the organiza of different
animals, when incorporated in the form of an
unseparated solution. (Auth) {PN2a)



£351>

Stover, B8.J., D,R. Athenton, and C.u, Mays,
Ouiversity of ttah, College of medicine,
Radiobliology bivision, Department of Anatomy,
Salt Lake City, OT. 862

Str.dies of the Retention and Distribution of
Radium 226, Plutonius 239, Radiuas 228
(Nesothoriun I} Thorium 228 (Radiothoxium) and
Strontium 90 in Adult Beagles. Part cf
Doughercty, T.P,, @t al (Bis.)}, Froceedings of a
Sypsposiur on Some Aspects of Internal
Irradiation held at the Homestead, Heter, UOtah,
May 8-11, 1961, Pergamon Press, oOxford,
Bngland, (p. 7-25), 529 p.

The biological belavwior of Ra 226, Pu 239, 1Th
228, and Sr 90 in young adult becagles for the
first 1000 Jays following a single
intravanous injection was studied. Plasma
concentration, excretion, fractional
retention, distribution, metabolic fate of
the decay products, if any, and the average
radiation dose rate ta the skeleton were
determined. The results are considered in
teras of the nuclear and chenical
characteristics of the radionuclides and the
biological organisa. The results for the
pair of alkaline earth radio:uclides are, in
general, similar vith interesting s=mall
differances, and this pair Aiffers mackedly
from the pair of actinlde element
radionuclides, wh’ch in turn show come
interesting sinilarities and dissini’arities.
The combined effect of nuclear and cheamical
properties and the biological organism result
in markedly different average radiation dose
rates to the skeleton vhen ccarared on the
basis of egual infected activities. There
empirical relation2 are presented as useful
interpolaticn formilae to describe a specific
case. (Auth)

Table & shows concentrations of radionaclides 4n
eyes and plasma. Table & gives empirical
equations for retertion, skeletal retention, and
ckeletal dose fcr L0-1000 days after indection.

<352>
villey, J.¥., and K.BE. NMcDonald, Battelia
#emorial Institute, Pacific Northwest
Laboratorids, Bioleogy Department, Richlard, WA.
1968, Hay

Removal of Inhaled plutonium 239 PuPY4 in
Beagles. @ANWL~714; pPart of Thompson, R.C. et al
(Eds.), Annual Report for 1967, (p. 6.11), 253 p.

Six beagle dogds were exposed tc dry aerosols
of Pu 239 PuPi. Immediately after the
exposure, each animal was counted in the
vhole body ccunter. Approximately 2 hr after
the exvnosure each of three dcgs wvas injected
intraperitoneally with 0.5 g of DIPA., This
treatnent watc repeated after 1, 2, 4, 7, 11,
16, 18, 23, 37, u4, 51, and ©8 days. Whole
body counts of treated and ccntrol animals
were made at freguent intervals., It was
observed that DTPA vas not effecrive in
removirg Pu from the dogs. (FmMM}

<357

<353>

Stuart, B.0., and #.D. Snyder, Battelle femorial
Institute, Pacific Northwest Laboratories,
Blology Department, Richland, WA, 1968, May

A Constant Feed, Uniform Dispersion Device for
Large Particle Inhalation Studies. BNBL-714;
part of Thompson, R.C. et al (Pds.), Annual
Report for 1967, (p. U7-48), 253 p.

A series of experisents to neasure the
inhalation, deposition, and clearance of
large particles in beagle dogs required the
developsent of an instrament to uniforaly
disperse these particles throughout 2n
exposure chasber, It was necessary to evenly
distribute a fev midlligrams of S0 amicron
diameter Pu 238 puc2 spheres (density >10)
over a 7 1n, dianeter cross-sectional area at
a congtant rate during a 10-15 ain exposure
period, The design of an instrument
developed for this purpose is described and
illustrated. (Pnm)



<354>

<354>
Tadmor, J., and H. Galron, Istael Atowoic Energy

Commission, Soreq Wuclear Research Centre,
Yavnch, Iorael. 1965

relative tazards of Pission Products in the
Environmental Hazards Bvaluatiow cf Nucleatr
Reactors. CNNP-660920: part of Snyder, W.S., et
al (Eds.), Proceedings of the i1st International
Conqress of Radiatfon Protection held in Rcame,
Italy, September $5-10, 1966, Part 2. Pergamon
Prass, Oxford, England, {p. 929), 16213 p.

The fission products and their decay products
vhich accumulate {n the fuel during the
aperidtion of a nuclear reactcr consist of
abotit 300 isotopes of different physical,
cherical and bioleqgical properties. However,
only a relatively small number of these
isotopes contribute significantly to the
hazard ¢o the population, in the event of an
accidentsl release of fission products into
the environment. The raelative huzard of the
fission products in the environeental hazards
evaluation of nuclear reactors vas calculated
in order to ascertain which fissiaon products
must be taken into account, Consideraticn
vas given to (1) the various ways in which
the population might be subjected to
irradiation (external c¢lcud radiation,
extarnal radiation froa contaminated lang,
and internal irradiation dve to inhalation):
{2} the properties of the fission groducts
{fisslon yield, percentage nf release froa
the fuel in an accident, energy of radiation,
physical and biological half-life, velocity
of deposition); and (3) the critical organ in
the human body in which the fissfion product
concentrates. Although several studies deal
vith the relative hazards of various
radioisotopes in goneral and of fission
products in particular, no comprehensive
study has been made so far ccncerning the
specific aspect of enviranmental hazards
evaluation of nuclear reactors. The relative
hazards of the fission precducts were
calculated for external cleoud radiation,
external radiation from comtasinated land and
internal radiation €roa inhalation, assusing
a reactor power of 1 MW (th) and an accident
occurring after 3 years of operaticn. The
hazards were calculated for di€ferent times
after the occurreunce of the accident and for
different Aistances from the paint of release
of the fission precduct., The isportance of
using the individual gaana energies rather
than the average cnergy of all the fission
prodycte is shown and the contribution of the
fission product daughters formed during the
travel of the cloud is also evaluated. The
study suamarizes the sequence of isportance
of the different fission products in the
frasevork of the hazards evaluation of
nuclear reactors, {(Auth) {Complete text)
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<386
Stuact, B.0,, and W.J. Bair, Battelle Memorial
Institute, Pacific Northwest Laboratories,
Biolcqgy Department, Richland, WA. 1968, May

Cenparative Toxicity of Inhaled Plutonium 238
Pu02 and Plutonium 239 Pu02 in Rats. BNWL-714;
Part of Thompson, R.C. et al (Eds.), Annual
Repert for 1967, (p. 411-412), 253 p.

Approximately 250 rats, in groups of 12,
inhaled arrosols of either Pu 239 Pu02 or Pu
238 Pu02 to determine the relative acute
lethal toxicities of thaese radionuclides.

The count median diameter for both materials
was 0.1 picron. 7Tt wvas shown that inhaled Pu
228 Pu02 and Pu 239 Pu02 were equally
effective, on a radioactive basis, in causing
acute lethality in the animals. (Auth) (Fum)

<3865
Stea=t, B.0., and T.®. Beasley, Battelle
Memorial Institute, Pacifie Northwest
Labcratories, Biology Department, Richland, WA,
1965, January

Selectiva Tissue Accumulation of Uranivum and
Thoriun in Rats After Inhalation of Uranium Ore
Dust,., BNWL~122; Part of Thompson, R.C. and
Wcods, SaW. (Eds.), Hanford Biolony Research
Annual Report for 1964, (p. 21-24), 216 p.

Groups of rats inheled uranium ore aerosols
seaiveekly for tvo months. Th 230 activity
levels in the lungs vere twice thuse of U 238
by the end of erposures, increasing to 2ine
times after four months due to selective
removal of uranium. Levels of Th 230 in
tracheobronchial lymph nodes were also higher
than U 238. Uranium lavels in the kidneys
ard fomurs were initially higher than
thorium, but by tve months postexposure
thorium activities vere egqual to or greater
than those of uranium, This rapid ir vivo
separation of urauius and thorium is
isportant for peroicesible limit
considerations. (Auth)
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357>

Tomtropounlos, B.G., and W.J. Bair, General
Electric Company, Hanford Atomic Products
operation, Plology Laboratory, Richland, wA.
1963, January 15

Removal of Inhaled Radioactive Particles,
#W~76000; Part cf Xornherg, H.A. and Svezea,
%, 6. (Bds,), Hanford Blology Research Ranual
gevort for 1962, (p. 136~142), 259 p.

Inhaled Ce 144 CeO2 was removed from the
lungs and body organs of rats and dogs by
adninistering diethylenetriasinepentaacetic
acid {DTPA) and, to a lesser degree,
Pluronics P6B. Pluronics vas more effective
than DTPA in increasing the cleurance rate
and urinary and facal excretion of inhaled
fu02, but neither decreased the body bprden
of Pu02 tOo any appreciable extent. Other
therapy agents tested include scdius
polystyrene sultonate,
triethylene-tatraninehexaacetic acid, sodium
diethyldithiocarbanate, phenylephrine
hydrochloride, and negative ions. (Auth) (FHN)

Table 2 shows distribution of pu 239 in tissues
of dogs 17 days after exposute to Pu 239 pull
aerogols, Table 1 shows effect cf different
aercsol treatuents on removal ot inhaled Ce
f44~pr fU4 fros rats.

¢358>
stannard, J.H., University of Rochester, school
of ftedicine and Dentistry, Rochester, WY, 1958

An Evaluation of Inhalation Hazards in the
Nuclear Enerqy Industry. A/COMF,15/P-738: Part
of Proceedings of the 2nd United Natiaons
International Cenference on the Peaceful gses ct
Atomic Prergy held in Ceneva Switzerland,
September 1-13, 1958, Vol. 23, (p. 30€-312)

Pover reactors present potentially & much
gqreater inhalation hazard than veapons
fallout. Vhile the external radiation hazard
i{s important, conditions can te easily
imagined where deposition of Y 131 in
thyroid, Sr 89 or Sr 90 in bone or of mixed
fission product insoluble oxides in lung or
lymph nodes would be limiting. In norpal
operations, mining and procesesing cf uranium
ore may involve the largest rumsber of
individuals and be the most likely source of
radioactive inhalation hazard in nuclear
enerqy work. Ventilation of aines and aills
or respiratory nrotective equigment can aid
qreatly in relieving this hazard., It is
unsafe to extrapolate from aexcsol data on
chemically toxic materials tec radiocactive

<357

serosols and alsc, to predict a minimum
hazard from ,articles in the 0.2 to 0.3 u
range. f#hile the GI tract way at times
contain more material than other orgams, it
is questionable if it should be made the
critical organ on this basis alone. The
accumulation of material in pulmonary lyaph
ncdes, particularly after prolonged
inhalation exposure, way greatly exceed that
in the lungs. In fact, lyaph nodes may 1limit
exposure ynder many conditions. Regquisite
data for hazard evaluation are never
available in toto. Approximations must he
rade. For example, a variety of assuaptions
cAn he made covering metearologlcdl
conditions, particle sizas, actiwity
released, deposition, resuspension, pulmanary
deposition, clearance, turnover to other
organs and excretion. By aeking very
censervative assumptions ¢he maximal hazard
can he estimated; by making less conservative
assuaptions an average hazard can . be arcived
at. (Ruth) (PUN)

<359>
¢éilvert, n.0., and L.L. Bberhardt, Rattelle
fnemcrial Institute, Pacific dorthwest
Labcratoring, BEnvironmental and Life Sciances
pivision, Bcosystoms Departmsent, Richland, WA.
1973, warch

Plutonius Studles at the Mavada Test Site.
BNWL~1750 (part 2): Part of Vaughan, B.E,, et
al, Annual report for 1972, (p. 2.2-2.4), 105 p.

the pPlutonium Environmental Studies program
hus provided statistical input relating to
the design of so0il and vegetation sampling.

A discugssion of the "double samplingr design
is given. The basic idea is to estipate a
linear calibration equation between an
inexpensive method and an expensive method o
determining plutonium concentration. In the
case of sampling soil for estimating
invantory, the "inexpensive” method being
used is a hand hold ganma counter coamonly
called the FIDLER which reads the 60 KeV
gamna rays eaitted from Am 2013 the expensive
but accurate aethod is the laboratory
deteraination of concentrations of btu 239-%y
240 asing "vet chesistry" techniques. Two
lccations on the Nevada Test Site, namely,
Area 13 and Area 4 (GMX) have been thorouahly
surveyed with the FIDLER and isopleth lincs
have been dravn to establish strata within
which the levels of soll concentration are
relatively homogeneous. The design of the
soll sampling protocol for the ®Eaiwetok atoll
survey planned for October 1972 wvas
discussed. (PMN)



<360>

<360>
Sullivan, M.P., P.L. Hackett, L.A. Gecrge, and
ReC. Thomupson, General Electric Company, Hanford
Lahoratories, Piology Operation, Richland, ®A.
1960

Trradiation of the Intestine by Radioisotopes.
fedintion Pesearch, 13, 343-35%

Bxperimunts were dune on rats veighing fram
200 trn 225 g. Radionuclides were
administered by stomach tube t¢ non-fasted
rats in a single dose with Y 91 as the
chlocide at ¢ 3 (2 nCi/ml) and Pu 239 as the
oxide suspended in watar (6.2 nCi/ml). The
results show that the LD SO0 fcr orally
adnminsitered Y 91 in the rat is abcut 17
rCi/kg, and the average survival time is 8,4
day3s. The calculated radiaticn dosze from
this amount of yttrium to the varicus
segments of the intestine is: seall
intestine--1150 rads; ascending colan--2800
rads; and descenting colon=~47C0 rads. Blood
counts shoved that lymphocytopenia,
granulocytesis, and & nild anpemia cecurred
after oral doses of Y 91. PFluid 1loss and
hemorrhage vere contrihuting factors to these
changes. Pathologic changes due tc Y 91 were
primarily present in the laxge intestine
oviny to longer retention of intestinal
contents in that seqment. Damage was
qualitatively sinilar to that observed
previopsly after x irradiaticn. Quantities as
high as 230 mCi/kg of the algpha-emitting
isotope Pu 239 were administered by gavage to
rats vithout causing death. A series of rats
sacrificed at 3, 6, and 9 days showed only
superficial epithelial damage at 3 days. ¥Wo
other evidence of injury vas noted.

(hath) (PHR)

¢361> '

Swinth, K.L., and ¥.J3, Bair, Battelle MNemorial
Tnstitute, Pacific Northvest lLalkeratories,
Bioloqgy Department, Richland, WA, 1968, May

Use of In Vivo Counting to Determine Retention
of Inhaled Plutonice 239 in Dngs. BNWL-71U:
part ¢f Thompson, R.C. et al {Eds.), AMnnual
Report for 1967, (p. 3.8-3.10), 253 p.

Dogs were given 2 single expcsure to Pu 239
Pu02 aerosols. Whole body burdens of Pu 239
in dogs deterained hy in vive counting of the
17 KeV x ray froa Pu 239 and the 60 KeV gamma
ray from Am 281 compared closely with values
obtained by alpha analyses of the total
tissues. (Auth)

Table 1 shows results of in vivec counting of
inkaled Pu 239 Pu02 with a comparison of values
based on X ray and gamma counting and tissue
radioanalysis,

<3€2>

Sullivan, M.P., Battelle Memorial Institute,
Pacific Northwest Laboratories, Biology
Departanent, fichland, WA. 1973, April

DTPA Enhanced Plutonium Excretion via the Bile,
BHWL-1750 (Part 1): Part of Thaompson, R.C.
{td.), Annual Repnrt for 1972, (p. 60-61), 103 p,

Rats were injected with e¢ither monomeric or
pclyseric Pu 239 and a complete collection of
ktile vas made. On tho third day, DTPA was
infected and bile collection continued. It
was shovwn that DTPA enhanced the biliary
excretion of hoth nonomeric and polymeric Pu
239 and was almost tvice as effective for
wonomeric. (Auth) (¥MH)

<363>
Zlobin, ¥.S., Wet given. 1971

Active Phase of Assimilation f Plutonium 239 by
the Marine Algae ASCOPHYLLUM NODOSUM.
ARC~tr-7418; Part of Effect of Yonizing
Radiation on the Organism, the Problea of the
Effact of Radioactive Water Pollution aon the
Reproduction of Commercial Fishes, (p. 207-217),
277 p. ,
A study was made of the problem of
accumulation of Pu 239 by the brown alga
ASCOPHYLLUM NODOSUY. during suppression of
cell respiration. The inhibitors used vere
sodium cyanide in a concentration of 1 X
,10(g-4) M, ammonium chloride 10 mM and 100 mH
and cadmium chloride 2 aM., It was
established that they cause a decrease in the
Fu 239 accumulation factors in dependance on:
the substrate on which they act.' A =tudy wvas
made of the mechanism of this phenomenon and
it vas possible to establish the dependence
of the intensity of cell respiration and tae
accumulation factor. Hypotheses are given on
the means and methods by which Pu 239 &n a
coalloidal state penetrates through the cell
aenbrane. (Auth)



<36U>

2lobin, V.S,, and M.P. Perlyak, Not given. 1971
Photosynthesis and the gechuniss of the Action
of Cyanide on Call Respiration and Plutonium 239
Accumulation by Marine Algae., AIC-tr-7418; Part
of Bffact of Tonizing Radiation on the Organisw,
the Problea of the Bffect of Radiocactive Water
Pollution on the Reproduction of Commercial
Pishes, (p. 195-206), 217 p.

Culeivation of the brown alga ASCOPHYLLDS
HODOSUM in the control (addition of Pu 239 {n
a concentration n x 10(-6) ucCi) and
experimontal aguaria (plutonium in the same
concentration and cyanide in a quantity 1 x
10 (B~4) w) revealed a stable suppression of
accumnlation of an alpha-esitter by algae in
the presence of an inhibitor. As a rosult of
chromatographic separatian of amino acids in
plant hydrolysates the greatest activity vas
reqgistored in serine~qlycine (34.66%),
_histidine (31.9U%X) and alpha-alanine
(10,49%), (Quantitatively these acids also
predorinate. In the sanples investigated it
wAas established by the electrophoretic nethod
that the tag ls incorporated iato
hypoxanthine and adenosine ncncphonphoric
acid., The iptrcduction of the cell
respiration inhibitor cyanide into the energy
s{steu of algae caused.a decrease in
plutonium accumulation by the plant cells.
It 18 postulated that assinilation of colloid
particles of plutonium occurs as s result of
ultraphagocytosis. (Auth)

<365»

Van As, 0., and C.M. Vlieygaar, Felindaba Atamic
Energy Board, Isotopes und Radiation pivision,
Pretorisu, South Africa., 1972, recember

Environmental Radioactivity at the National
Nuclear Rescarch Center, Peiindaba. DPEL~209; 21
P.

R revised environmental survey program, vith
the wsphasis on monitoring of the critical
paths of exposure of the general public, vas
introduced during 1970. Results of
deterninations of both gross radioactivity
and individual nuclides in sanples of fish
and water (which are critical materials for
liquid effluent releases) frcm the
Hartbeespoort Dam and from the Crocodile
River, are given and diwcussed., Results of
ganme-specttonetric, I 131 und Sr 90 analyses
of milk, the critical paterial for releases
to the atmosphere, are presented, Results
are given of regular investigatione of the
composition of effluent releases. These
investigations are perforaed in order tec be
able to detect other possible critical
nuclides, Levels of deposited and airhorne
activity from nuclear bosmt tests are
reported, (Auth)

Table 10 shows wonthly activity in deposited
fallout for Sr 90, Cs 137, Ce 1ul, Ry 106, Ba
140, Zr 95, Ru 103, and Ce 141, Table 16 showus
ronthly activity in air for Cs 137, Ce 144, Ru
106, Ba 110, 2r 95, Ru 103, Ce 141, apd T 131,
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<364>

<366>

Taylor, D.2., and P.D. Sowby, Institute of
Cancer Research, RNoyal cancer fiospital,
Depactaent of Physics, lLonden, Bngland;
Departnent of wational Health and welfare;
Radiation Protection Division, Ottawa, Ontacio.
canada. 1962, July

The Bemoval of Americius and Plutonium from the
Rat Ly Chulating Agents. Physics in Medicine
and Biology, 7(1), 83-91

The effect of treatment with a namber of
diffecent chelating agents on the retention
of plutoniur or americium was studied in
rats. An 241 vas administered as %he
trivalent citrate complex at pK 6. Pu 239
Mas given as a solution of Pu(R03)4 which wur
brought %o pH 4 to S by the addition of
gadium carbonate solution immediately prior
to injection. The nuclides were injected
intravenously, a¥xcept in one experiment where
Pu 239 vas given intramuscularly; the
activity adwinistered ranged from 0.05 to 0.4
uCi. The chclating agents vere generally
adninistered by intraperitoneal indection in
dcseg ranging from 0,75 to 3.0 aM/kg body
velght. The content of Am 241 or Pu 239 in
the satples of bone and soft tissue was

. deterained. Diethylenetrianinepentaacetic

+ acid (DTPA) was found to be the most
effective reagent for the removal of both
plutonium and americium. The effects of
different times and patterns of treatment
were investigaved and it was shoun that for
baoth elements vhe greatest redyction in
retention occurred when treatment vas
ccapenced very shortly after exposure.
(Ruth) (PAN)

Table 1 shows the effect of treatuent with
varlous chelating agents on the retention of Pu
2319 in rate 22 days aftor 1Y imjection, Table 2
showu the affect of EDTA and DTPA on
distribation of Ae 287 in rats. Table 7 shows
the effects of treatment by 1P injection of DTPA
in the retention of Pu 239 at various tiwmes
aftaer intramuscular injection.

<367>

willard, D.H., Battelle Memorial Iastitute,
Pacific Northwest Laboratories, Biology
Department, Richland, WA. 1968, May

Acate Toxicity of Inhaled Crushed plutorium 239

Pu02 Microspheres in Beagles, BNWL-714; Part of

Thomgson, R.C. @t al {Eds.), Anmnual Report for

1967, {p. 4.9-4.10), 253 p.

)

Six fenale, 33 month 0ld beagle dogs vere
expgosed tor 10 aln to Pu 238 Py02 aergsols at
cancentrationg of 0.016-0.03% uCi/cal, The
ccunt nedian dianeter of the aerosol vas 0.52
u (sigma g eguals 1.66). Alveolar deposition
ranged from 30-160 uCi. Leath occurred in the
degs 50-106 days after alveolar deposition of
Fu 238 Pu02, ©Death was due to respiratory
insufficiency and vas preceded by lymphopenia
and other changes similar to those seen after
inhalation of acute lethal levels of pu 238
Pug2, At time of death the lungs and
trachebronchial 1yaph nodes contained about
98¢ of the body burden of Pu 238 which rangead
from 33-160 uci. The skeleton contained
atout ¥ and the liver less than 1%. K
. {Auth) {PuM) (

7able 1 shows distribution of inhaled Pu 238

Ea02 in dogs.



<368>

<368>

Wood, DeH., J.Ll. Murray, and J.l. Palctay,
pattelle Meaorial Institute, Pacific Northwest
raboratories, Biology Department, Richland, WA.
1965, Janwary

Liver Damage fros Heptunfium 237 in Sheep.
BNWL~122; Part of Thoapson, R.C. and ¥Woods, S.W.
(Eds.), Hanford Biology Resaatch Annual Report
for 1964, (p. 75-78), 216 p.

There vas a close correlation between rose
bengal liver function tests and the
histopathologic changes found in serial 1liver
biopsies from sheep following the intravanous
adainistration of the hepatotoxic agent, Np
237 (1.5 mg/kg). The mosSt severe cellular
damage and the slowest blcod clearance cf the
dye occured the fourth day postinjection.
Cellular repair vwas evident by the sixth day
and was almost conplete by the tenth day.
(Auth)

<369>

zalikin, G.A., Yu,Y. Moskalev, and I.K.
petrovich, ministry of Public Health, Institute
of Biophysics, moscow, USSR. 1968

pistributioy and Biological Bffects of Americium
21, AEC~tr-6950; Part of Radichiolagy, (p.
107-118), 306 p.; Radiobiologliya, 8(1), 65-71

Asericiam 241 wvas administered in the form of
the chloride intravenously and
intratracheally (0.5 and 0.3 nl,
respectively, 2 uCi/l) and perorally (1.0 =l,
2 and 19 uCi/l) to vwhite rats weighing an
average of 200 g. At certain intervals the
rats were killed and samples taken from the
organs and tissues for detersination of gaman
radiation as % of the introduced activity.
After intravenous adninistration, Am 241
rapidly accumnlated in the liver (about 57%)
and skeleton (about 18%) and high
accumulations were noted in the kidneys
€1.1%, liver (7.1%), boanes (1.4%), spleen
(0.65% , thyroid qland (0.837%), adrenal
qlands (0.18%), and ovaries (0.13%). After
intratracheal administration it vas slowly
absorbed from the lungs; the effactive period
of half-excretion of the excreted portion is
66 days. In peroral adainistration not more
than 0.,03% vas absorhed froa the
gastrointestinal tract. PYor Am 241
adainistered intravenously is the form of the
chloride, the acutely LD 50,15 and LD S0/30
and suhacutely LD 507120 are 0,14, 0.%1% and
0.08 uCi, respectively. (Auth}

Table 1 shows content of As 2871 in the organs
and tissues of rats at various periody after 1V
injection. Table 3 shows content of Am 281 in
rat organs and tissues at various times after
i{ntratracheal infection.
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<370>
Sailer, ¥Y.L., Brookhaven National Laboratory,
Ugter, Long Island, NY. 2

Population Bxposure to Radiation: Watural and
Man Nade, CONP-710716; Part of LeCanm, L.N., at
al (ids.), Proceedings of tha 4th Berkeley
Sympcsiumn on Mathematical Stacistics and
Probtability held at the Statistical Laboratory,
University of California, April 9-12, June 16-21
and July 19 -22, 1971, vol. 6. University of
Calitornia Press, Berkeley, California, (p.
291-311) 599 p.

Statistical studies which might he capable of
denonstrating relationships hetwean health
effects and low level radiation pollutants in
the environment vwill be Aifficult to design,
tecause: 1) the pollutants are small by
ccaparison with natural background vadiation
and with variations in natural backgrounds,
2) the radiation burden of medical x rays are
atout as large as natural background and thus
large compared with the poliutants, and
nedical x ray exposures for which no preciss
records are kept vary widely among
individuals, and 3) the biological
manifestations of radiation are not uniquely
inducaed by radiaticn. Using a model, the
population dose distribution in a 50-aile
radiys about a nuclear pover plant is
estinmated, The cara of 16 plants equally
spaced on a 50 km radius surrounding a city,
gives a maximue annual dose of approximately
0.27 mrem provided the 5 amrem fence post
1isit is odbserved thus ccamercial nuclear
cver would not contribute a significant
{ncteuqnt to the radiation environsent of the
population. (Auth) (FPHM)
Table 1 shovws typical whole body doses to
standard man from natural sources.

<3711

Taghiro, S., Y. Wadachi, and M. Nuramatsuy, Japan
Atomic Energy Research Institute, Tokai-aura,
Itaraki~ken, Japan; Tokyo Metropolitan
University, Setagaya, Tokyo, Japan. 1968, April

Skin Contamination by Radioisotopes, (5) Pig
Skin Contamination by Plutonium 239. Journal of
Huclear Science and Technology, S({#), 160-162

Sanples of pig skin were prapared by cutting
the hair, vashing with synthetic detergent
and cutting into pieces 2 cm X 2 ca. The
contaminating solution vas nrepared by
Aissolving metallic Pu in hydrochloric acid
to obtain a solution of 0.5 uCi/ml and
solutions of various pH values vere prepared
tharafron by the addition of sodiun
hydroxide. Immediately, a 0.1 ml aliquot of
the solution was appliced to the center of the
eanple, Tt was found that the
contaminability of Pu was affected by the
foraatinsn of colloidal substances in the
contaninating solution, as in the czse of fa,
Sk, Po an8i U, It was also found that 0.05%
of the Pu penutrated through the pig skin
with pR 1 solution aftoar 60 min. (auth) (FAM)



<172>

Stuart, B,0., and P.J. Dionne, Fattelle Memorial
Institute, Pacific Northwest Latcratorles,
piology Department, Richland, WA. 1966, Hay

pynamic Simulation of Retention and
Translocation of Inhaled Plutonium Oxide in
peagle Dogs. BRWL-714: part of Thompson, R.C.
at al (Bds.), Annual Report for 1967, {(p.
3.5-3.8), 253 g.

A dynamic gimulstion model for inhaled
plutonium oxide was constructed using hybria
computer facilities. Blood, tiwsue, and
excrotion data collected from zore than S0
beagle dogs up to 7 years after inhaling Pu
239 Pun2 were incerporated intc a program for
predicting long-tera raetenticn and
translocation of inhaled inscluble plutcnius.
The long-term model predicts that 15 and 60%
of the amount deposited in the deer lung
remains in the deep lung 4and lysph nodes,
respectively, 15 yoars after exposure, and
that the vhole body burden decreases less
than 10% after the inital rapid clearance
vhich occurs during the first 2 wecks after
exposure. (Auth) {(PHN)

<373

glair, H.A., Univarsity of Rochester, School of
redicine and Dentlistry, Departsent of Radiation
Biology and Biorhysics, Rochester, WY. 1968

Radiation pose-Time Relations for Induction of
Bone Tumors in the Dog and Skin Tumors in the
Rat. Radiation Research, 34, 5C1=-522

There are tvo mutually exclusive rcutes of
tumor induction by rad{ation ftoth in rat skin
from brief doses of external heta radiation
and in doq bone fron Pu 239, Ra 226, or Th
228 injected at age 500 days. In the ofe
process oncogenesis cccurs directly on
attainment of high radiation dose. In the
other process oncagenesis follcvs a long
latent period which is initisted by lower
dose. Subsequent development time is the
same in both cases, With prctracted dosage
the latent period is initiated at relatively
lov dose, but if exposure is ccntinued the
high-dose process will supersede the low if
the higk-duse threshold is exceeded during
the latent period. Otherwise the lov-~dose
process vill govern, Por these radioelements
in the dog yielding relatively constant dose
rates the data are represented by equations
relating survival time, initiating high dose,
davelopnent time and dose rate to the
skeleton. The relative values of the
initiating high dcse provide a2 scale of
toxicities., (Auth) {PnM)

<3

<374>
Bogatoy, L.V., Not given. 1963

Reaction of the Plood Systes in Dogs to Heavy

Blood Lose Lin Hemote Periods Following Chronic
Irradiation. meditsinskaya Radlologiya, 8¢(2),
28-3%  {Russian)

Investigations were carried ont on 3 groups
af dogs: (1) 18 months after external
qamna~irradiation, 10 R/day, totsl dose of
1,300 R; 2) after four~£01a plutonius
adminisgtration, 0.05 uCi/kg for a period of 8
months; 3) 4 years after external
gamma~-irradiatiou, 18 R/day, total dose of
9%4 R. In all three groups there took place,
the same as in nonirradiated animals, a
teaction of the blood system te acute blaod
los3 (33-39% of blood) . Periptaral blood
restoration occurred at the same time or even
aarlier than in controls. In contrast to
contcols, the blcod regeneration in
eaperimontal aniaals occurred against the
background .f marked hyperplasia of the rad
meries, while in animals of the first group
i:s:::norrhaqic reticulocytosis vas abaent.

q

<375>
Atherton, D.R., W. Stevens, and P.¥, Sruenger,
University of utah, College of Nedicine,
Radioblology bivision, Department of Anatomy,
Salt vake City, uT, 1973, march 3%

Barly Retention and Distribution of Carfam in
Scft 7issues and Blood of the Beagle.
€C0-119-248; Peart of tougherty, T.¥., Research
in Radioblology, Annual Report of Sork in
Progtess in %he Internal Irradiation Pregras,
(g 178-185), 10O p,

Following intravenous administration of 2.6
uCi Cm/kq to beagle dogs, the concentration
of the nuclide in circulating blood
diminished very rapidly, and after 2 Aays the
concentration vas of the crder af 0.4% per kg
of blood. Soft tissue concentration vas
highest in the liver, follovwed hy thyroid,
kidney, dura mater, and lysph nodes. The
ccncentration in other soft tissues vwas less
ty substantial factors. (Auth)

The retention and concentration of curium in
scft tissues is shown in tables 1 and 2, Tables
3, 4, and S compare the retention concentrations
of Th 228, Pu 239, Am 231, Ct 289, and C» 2u3-Cw
248 at 1, 2, and 3 wveeks in a vaci{ety of ~oft
tissdes.
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<376>
Ballou, J.Be.y Go' oral Blectric Company, Ranford
Mtonic Products r peration, bBlolcgy Latoratory,
fichland, WA. 1963, January 15

Comparative Toxicity of Plutonium 239 and
Plutonium 238, HW-76000; Part cf Xornherg, H.\,
and Svezea, B.G. (Pds.), Hanford Piolegy
Research Annual Report for 1962, (p. 11-17), 269
Pe

on an equivalent sicrocurie kasis, Pu 239 vas
siqnificanlty more toxic than Pu 239 when
administered intravenously tc rata over a
doge range cf apptoxinnte{y 80 to 10 uci/kg,
Toxicity vag desonstrated by an ahpupt loss
of wveight and early death follewing
intection. lower doses of Pu 238, Pn 239,
and Np 237 folloved by 500 R total body x
radiation showed no difference in laethal
effect batveen Pu 238 and Pu 229 ccabined
vith x radiation. The 520 ug/ky laevel of Np
237 combined with x radiation aid not atfect
survival. Tissue distributicn and retention
of law doses (1 uCi/rat) of the two plutonium
isotaopes were simtlar but markedly different
at higher doses (18 uCi{/rat}. The Pu 239
deposition pattern at the higher dose vas
characterized by a relatively high deposition
in the liver, spleen, and cther soft tissues
and a correspondingly low relative deposition
in bone. It was suggested that a five-fold
greater deposition in the spleen of Pu 239
was uufficient to overcome the protective
function of this organ and the result vas an
earlier death than that obsezved with Pu 238.
Thus results indicated that the difference

in toxicity was related to the mass levels of
heavy metal adainistered. (Auth) (ST)

Tables 2 and 3 1ist the tissue distribution of
Pu 238 znd Pu 239 expcessed as percent
dosestissue for 1, 3, and 0 Jdays post indectlion.

<37

Plasenbaum, W., J.5. Ncleil, T.A. Kotchen, and
A.J. Saladino, Walter Reed Army Tnstitute of
Regearch, Department of Nephrolcyy, washingtom,
DC. 1972, NWovesber

Experimental Acute Renal Pailure Induced by
Uranyl Nitrate in the Dog, Circunlation
Research, 31, 682-698

Renal blood flov and renal function vere
studied serially for 96 hours after the
administration of uranyl nitrate (10 ngskg
1v) in unanesthetized dogs. Acute renal
fatlure wag indaced by the uranyl nitrate and
wvas characterized by a diminished inulin
clearance, a progressively falling urine
voluse, an inftial increase in urine solioe
concentration, a decreased urine ossolality,
rising blood urea nitrogen ccncentration, and
altered renal hemodynamics. Inulin clearance
and total remal blood flow decreased to 25
and 52% of control, by 6 hours and temained
depressed. Plasma renin activity was
elevated by 3 hours, filstological examination
revealed sinimal tubular change at 6 hours
and vidaspread disruption at 96 hours. ZThe
decrease in renal blood flov prior to any
atgnificant tubular patholaogy suggested that
alterations in renal hemodynasics, vhich say
be nediated by the renin-angiotensin systes,
vare rasponsible for the dimwinished renal
fuanction. (Aath) (ST}
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<3783
Kahn, B., B. Shleien, and C, Weaver, U.S.
Eg;itcnnentul protection Agency, Cincinnati, oH.
2

Environnental Experience with Radloactive
Effluents from Operating Wuclear Pover Plants.
CONP-710901; A/CONY.49/P; STI/PUB/300; Part of
Proceedings of the 4th International Conference
cn the Peaceful Uses of Atomic Bnergy held in
Geneva, Switzer)and, September 6-16, 1971, Vol.
11, lp. 559-573), 766 p.

Rradlological surveillance activities at the
eight nuclear pover stations and the
nuclonar-fual reprocessing plant under routine
ccamarcial operation in the USA are
described, and curtent results are
susaarized, At each facility the operator or
his contractor monitors the enviroasment and
presents findings in periodic reports to the
USABC., The appropriate state agency for
gublic health or enviroumental protection
also perfarss radlological aeasurements in
the neighborhood of the glant, usnally as
patt of a state-wide monitoring program. The
@SAEC epongors & prograe of independent
measuresents at several gtations and periodic
aerial radiation survetllance of the
aenvironment., Wew York University and the
Essex Marine Laboratory are evaluating
possible thermal and radiological effects of
1iquid effluents from two of thege plants on
aguatic life in the Hudson and Connecticut
tivers, tespectively. Studies to develop
environmental surveillance guidelines have
been conducted at operating faclilities since
1967 by the Division of Environmental
Radiation (formerly of the Public Health
service, Bureau of Radiological Nealth). The
field studies, vhich were initially
undertaken at a fuel reprocessing plant, a
boiling-vater reactor, and a
pressurized-vater reactor that had been in
operation for several years, have nov been
extended to include the nawer and larger
1ight-wvater nuclear pover stations,
Concurrent measuraments of individual
radionuclides are made within the station, at
points of waste discharge, in the immecdiate
anvironment, and at points of possible human
expasure. Thus the magnitude of the source,
the inportance of paths to and through the
environsent, and the extent of radionuclide
dispersion or concentration are indicated.
Specific procedures have been saggested far
collecting appropriate samples and seasuring
radiation and radicnuclide concentrations in
environsental msedia at the usual extresely
low levels, The mador observations have heen
the feasipility, given sufficiently sensitive
techniques, of seasuring directly the
critical radiation exposure pathway and the
desirability of basing environaental
sutveillance programs on release rates of
individual radionuclides mecasured at the
source. (Auth)

Table 5 gives the concentration of sevecal
radionucl ides found ip discharged water, class,
algae, fish, sediment and vege*adbles at various
nuclear facilities. 7Table § shovs several
cadionaclides including Pu 238 and Pu 239 found
in environmental samples.



<379»
Lyubchanskif, E.R., Wot given. 1966

Using Na3Ca DTPA (Pentacin) to Eliminate

Plutoniom 239 from the Organiss cf the Rat with

Inhalation Poisoning., ARC~tr-69u4; Part of

Hoskaley, Yu.I., Distribution and Biological

gffects of rRadioactive Isotopes, (p. 592-598),
18 p.

Hale rats of the Wistar line were exposed to
a single 20-oinute inhalation of Pu 239
citrate (pH equals 6.5). Sowe of the animals
were treated with aerosols of the trisodiun
calcium salt of DTPA ohtained on atomizing a
10% solution in a specinl generator. Others
vere intravenously injacted with DTPA (2.5
and 25 mg/rat) 30 minutes prior to inhalation
of Pu., The rats of both geries were killed
five days after the administration of DTPA
and the lungs, liver, femura, and kidneys
wore analyzed. It was found that single-dose
prophylactic inhalation of pentacin in the
asount of 1.8 mg prevents to a larqge degree
the deposition in rats of the inhaled
plutonium. As the interval of time between
the inhalation of plutonjum and of pentacin
increasesg, the effectiveness of the latter
dininishes. Administration cf small amcunts
of pentacin (1.8 and 3.6 mg) 40 days
following the inhalaticn of glutoniun does
not affect the content of this isotope in the
rat, Ny contrast with inhalation,
prophylactic intravenous administration of
pentacin in the amount of 2.5 ag dces not
reduce the activity in the lungs and skeleton
following the penetration of fu 239 into the
respiratory pathways. (Auth) (FAN)

<330>

Mcclellan, R.O., U.S. Atomic Bnergy Cossission,
Division of Biology and Medicine, Medical
Research Branch, #ishington, DC., 1966

Use of Swine in Radiondclide Toxiclty Studies,
CONP=65-718; Part of Bustad, L.K., et al (Eds,),
proceedings of a Symposium on Swine in
Biomedical Research held in Richland,
Mashington, Joly 19-22, 1965, (¢. 847-u62), 82%
P

Increagsed use has been made of svwine as
expaerinmental animals in radicnuclide toxicity
studies, An important stisulus to their
increased use has heen the availability of
strains of miniature swine. Their hody and
skeletal size, diet, gastrointestinal tract,
skin characteristics, and relatively long
lifespan have heen pertinent factors favoring
their use kecause of the impcrtance of thege
criteria vhen experimental results are
extragolated to man, Three tyres cf
experiments are aiscussed that illustrate the
current use of swine: (1) lcng-term chronic
radionuclide ingestion studies with a
significant fallout radionuclide (Sr 90}, (2)
short-ters metatkoliss studies with
radionuclides that predominate in nuclear
industry operations and/er may have special
applications as in “Systemss for Nuclear
Auxiliary Pcwer,™ and (3) acate and chronic
studies of the metaboliss and effects of
Platontum deposited on or in the skin, (Auth)

<379

<381>
Nenat, J.C., #. Morin, . Sku t e d,
tafusa, Connissariat a 1'Bner - qde,

Fontenay~-aux-Roses, Prance. '

Experinental Removal of Cerius 144, Americium
261, Curium 242 and Plutonium 238 from the Rat
Skeleton. HRealth Physicg, 23, 635-640

The tharapeutic effectiveness of DTPA on bane
deposits of lanthanide or transuranic
elements can be appreciable when the greater
paret of the activity is to be found in bone.
This was obtained after 3 veeks time
following the administration by inhalation of
Ce 144 and Am 241 and by intrasuscuiar
injection of Cas 242 and Pu 238. DTPA therapy
starting after this delay decreased bone
tuzdens by a factor from 172 to 1/3 in 3
sonths. There probably exist two different
ccapartrents which can be cleared, under the
influence of DTPA, with » half-life of 2
nonths for the former and very slowly for the
latter. The effectiveness of DTPR on the
second compartment could not be estimated.
{Auth)

Table 2 shows the distribution of cCe 1u4, Am
241, Cm 242 apnd Py 239 salts in bone, liver,
urine and teces of rats following IM indjection
or inhalation and DTPA treatment.

<382>
Kudasheva, N.P., Not given. 1969

on the state of the Blood Systeam in Rats Under
Inhalation Affection Ly Plutonium 239,
AEC-tr-7195; Part of Moskalev, Yu,I. (Bd.),
Radicactive Isotopes and the Body, (p. 347-3153),
458 .

The morphological composition of the hlood
and bone marrowv folloving single and chronic
inhalation of Pu 239 was studied in rats, It
was shown that with a single inhalation of a
clutonium carbonate complex in the quantity
0.024 uci/lung and also with chronic
inhalation for 160 days with a daily
depasition of 0.02 uCi/lung, no changes wvere
found in the blood system. Under the action
of a plutoniunm citrate complex in quantities
chortening the natural life span of rats,
mcderately expressed changes in the blood
system wvere found. After a single inhslation
in the gquantity 0.60 uCi/lung there “ag a
tendency tovard a certain lovering of the
tctal number of leukocytes at the end of the
1ife of the rats. During chronic imhalation
fcr 60 days with dally deposition of 0.004
uCi/lung, a moderate depresssion of
erythropoiesis, leukopolesis and
lyaphopoiesis developed. The number of
leukocytes dropped by a factor of 1 1/2-2.
Restoration of the nusker of leukocytes in
the periplheral blood was noted in the bone
marrovw under conditions of depressed
levkopaicsis. (Auth) (PHM)



<383>

<363>

Koranda, J.d., J.R. Martin, and R.¥. Uilkkerink,
Tavrence Radiation Laboratory, Eicmedical
pivision, tivecrmore, CA. 1970

Leaching of Radionuclides at sedan Crater. Part
of Radionuclides in the Environwent, Advances in
Chenistry Series No. 93, (p. 97~117)

The distribution of tritiya and long-lived
qasma radioactivity was a.vdied in crater
ejecta from the Sedan detsnaticn (July 1952).
Tritium concentrations vere detersined in
s0i) water extracted from crater ejecta
samples collected from Lhe surface to 6 feet,
and at distances of 3000 feet from the crater
from 1966-1968, 7Tritius distribution vas
vory ohviously modified by gpeutshot
anvironmental effects, especially rainfall
leaching. Tritium maximum ccnceptrations
waro found telow the strata in which they
vere deposited., Gamma radionuclides
axhihited 1isited movement {n the crater
@jacta strata or in preshot goil covered by
sadan ejecta. A subtle leaching of Cs 137
was demonstrated by consldering the Cs 137/n
54 ratios in the efocta strata. (Auth)

£384>

Xalmon, B., and S.H, Hulett, Gocdyear Atonlc
corporatioun, Yndustrial Relations Divisian,
Industrial Hygiene and Hoalth Physics
pepartaent, Piketon, OH., 1970, Sertesher MW

gnvirconmental Radiation tLevels and
concentration, Pirst Half 1970, GAT-628: 10 p.
The average envitonaental cadiation levels
for the Goodyear Atomic Corperation gaseaus
diffusion plant, for the tirst half of 1970,
are suamarized. Por the first half of 1974,
the vater algha and beta-gamwa, and the air
alpha decreased when compared with the 1969
calendar year values. PFor the first half of
1970, the air bheta-ganma increased when
compared with the 1963 calendar yest values.
It is assumed that the gross alpha activity
is due to highly enriched uraniue and the
heta-gasma activity i3 from its daughter
product, thorina 234. Penetrating background
dose rates for the first halt of 1970
rensined cssentianlly the same vhen compared
with the 1969 calendar year values.
Previously environmental vadiation levels and
concentration reports have reflected air
sasple results, for hoth alpha and
beta~qamma, taken at twenty~cne oft-site
lecations. Thesa samples were taken once per
sonth at each location. 1In April 1970, the
Atomic Enerqy Cossission tagueeted that
Goodyear Atcmic corporaticn teport only the
rasults of air samples taken from a sinimunm
of four off-site sampling locaticne.

Sampling at these locations shculd be at a
frequeacy of at least threa, 1000 ft3 samples
pec veek. 1In selectir; sample locations, the
rrevalling wind Qlrection and the locations
with the highest conceytraticns sheuld be
considered as indicated iIn past reports. The
air sasple resulrs in this repcrt reflect
this requeszt., (Auth)
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€385>
Buldakov, L.A., 2.7, Kalmykova, N,P, tudashava,
E.R. Lyubchanskiy, and Ye.P., Ovcharaenko, Yot
given, 1971

Biolcglcal Effect of Plutonium 239 Administered
by Inhalation, ABC-tr~7387; Part of Moskalev,
Yu.T. (Ba.), Remote hftereffects of Padiation
camage, (g. 323-333), 574 o,

gxpaciments wora done or rats of the Wistar
tine vefyhing 120~180 g. The animals inhaled
serosols of soluticng of Py citrate and
asmonius ru pentacarbonate and the inf{ti{al Pu
239 cantent in the lungs varied from
0.0047-1,646 uCi. The results shov that the
differences in the biological effact of the
tuc plutonium compcunds are smzli, The LD 50
values differ insignificantly. A reliable
decrease in lifetise in the rats occurs after
inhalation administration of plutonium in a
quantity of 0,11 uci por animal or 0.,00073
4Ci/g; the Ysafe" plutonive quantities are
€.0001-0.00027 uci/g. The shortening of
litatime of the rats by 1 cad of dose in the
lungs increases linearly with an increase in
dcea {ntensity from 0.35-0.40 to 15-20
rad/day. A farther increase in pulmonarcy
Acse intensity is not accoapanied by an
increase in shortening of lifetime per 1 rad
cf dose. A change {n cespfiration rate of the
rats occurg wivh deposition of 0,28 uCi of Py
236 in the lungs; this is 0.0018 uci/qg of
body welght: the respiration depth already
changes with 0,047 uCl of Pu 239 in the lungs
or 0.000C) uCisg; hypoxemia is obsarved with
0.048 uCi/lungs, or 0.00032 uCl/g; the shifts
in the acid erythrogram were noted with 0.066
ucizlungs or 0.00046 uCisqg of body welght.
(Auth) (F1n)

<386>
Becker, v.J., J.H, Bennett, and 0.X., Manyel,
University of nissouri, Depactment of Chesistry,
Rclla, MO, 1972, April -

Tqodine and Uranium in Sedimentary Rocks.
Chenica4 Geology, 9(2}, 133-136

The abundance of iodine and uranfums in
sedimentary rocks vas deterained by neutron
activation analyses. The lodine content is
higher in the sediments than in i jneocus rocks
and the iodine concentrations followv the same
genaral pattern as chlorine and brosine in
sedimentary rocks and deep-sea sedigents.

The uranium concentrations in these sediments
ate in good agreeaent wi4h previous
astimates, except for two uranium-rich
sandstenes, (Auth)

Table 1 gives a cosvarison of the lodine and
atanium ccntent of sedimentary rocks with
praviously estimated limits.



<387>
Koshaecnikova, W.A., E.R, Lyubchanskiy, R.A,
Yeraknin, and A.A. Puzyerv, Not given., 1971

Bffect cof Some Drugs on the Romcte Aftereffects
of Inhalation of Soluble Plutonium 239
Compounds. APC-tr=7387; Part of Moskalev,
Ya.1.,(Ed.), Remote Aftereffacts of Radiation
Damage, (p. 416-4248), 5784 p.

The effects of pentazine, prednitilane and
streptomycin on the latent effects of
inhalation of plutonium 239 compounds wvere
tested in rats. The results shov that with
i{nhalation damage by soluhle plutonium
compounds the prophylactic breathing of
pentazine reduces content of the isotope in
the organs where sost deposition cccurs and
leads to a decrease in the dissemination ot
pneusosclerosis, and accordingly results im a
lengthening of the lifespan, The value of
streptomnycin for treating plutcnius-induced
pneunosclerosis was proven in all cases of
inhalation danage; there is a decrease in the
degree of expression of pneusosclerosis and
an increases in lifespan of the experimental
animals. With dasage by plutonium in
quantities causing a chronic form of dasage
the administration of prednisolone decreases
the degree of expression of the pathclogiral
processes in the lungs, the fregnency of
osteosarcoass and leukoses, tut doces not
increase the lifetime of the experimental
aninmals, There is an increascd frequency of
maligqnant pulmonary tumors and pathological
changes characteristic of extreme cld age.
Auth)

<388>

Taylor, G.N., and C.V. Mays, University of Utah,
Colleqe of Medicine, Fadioblalogy Division, salt
Lake City, UT. 1972, sacch 11

Bone Sarcoma Ynduction Ja the St. Rernard, A
Pilot Study in Dogs of Hign Natural Incidence.
C00-119-2u6; Part of Dougherty, T.P,, Research
in Radiobiology, Annual Repcit <f Work in
Progress in the Internal Irradiation Prograa,
(p. 282-283), 380 p.

As part of a pilot study of dogs with a high
natural incidence of bone sarcoma, joung
adult St. Bernard dogs vere given a cingla
intravenous injection of 0.3 uCi Pu 239/xq
hody weight., The appearance time cf
radlation induced osteosarcowas was
approximately 172 of that chserved in beaglss
injected at the same dose level, (ST)

<387>

<389>

Hamada, G.H., and P, Kruger, Hazleton-Nuclear
Sciaence Corporation, Falo Alto, CA; Stanford
University, Civil Bngineering Department,
Stanford, CA. 1965

flethods of Assessing Fallout. Part of Povler,
B.B,, (2d.), Radicactive PFalloyt, Soils, Plants,
FPoods, Man., Blsevier Publishing Company, VWow
York, Wew York, (p. 287-303)

gome of the analytical methods of azsessing
radioactivity in aecological systeams are
tevieved. Particular attention is given to
the probless of radiochemical preparation for
soils and vegetation. These problems include
the precautions nacessary for adequate and
representative gasrling, pretreatment of
sapplesy, chesical or physical preparations
tor radioactivity mecasurements, and choice of
analytical mothods for specific radfations or
radionuclides. Under the hesdings soil and
vegatation and foods, radicchemical analyses
fcr Sr 90, Ce 144, Pu 239, Ru 106, and Cs 137
ate described, nMilk is discussed geparately
and radiochemicai analyses for Sr 89 and I
131 are included here. Some of the more
ccanon technigyes for analysis of stable
elements are also deccribed, (STY

<390>
Hot givan, Hanford Laboratories, Facilities
Engineering and Pinished Products Technology
Personnel, Hanford, WA, 1960, Asgust 19

Predicted Z Plant Radiation Exposure tevels vs
Plutonium Isotopic Concentration of Products.
#¥-56675; 22 p. (Declassified Noveaber i, 197%)

The report contains seven charts that show
the anticipated relationship betveen vhole
tody exposure levels encountered in the 2
plant of the Hanford Laboratories and the
plutoniun isotopic concentration of the
product. The charts are based on gamsa ray
and neutron studies made in the Z plant in
the course of normal plutonium production
activities, basic decay characteristics of
plutonium isotopes, and time and action
stulies mzde throughout the plutonium
processing and fabrication areas, The first
three charts shov the anticipated effect of
high density shielding glass placed around
all operating equigment. charts, 1, 2, 3,
and 7 shov expected wvhole body Aoses due to
neutrons as a function of py 240
concentration in the product., Charts 4
through 7 deal with anticipated experience
associated with several operations. {5T)



<301>

2391>

¥ot given, Vegtern Environmental Research
taboratocy, Las Vegas, NV; U, S. Ataomic Energy
comaisaion, Nevady opatations Otfice, Las Vegas,
NY. 1972, July

offaite Surveillance Around the Nevada Test
site, Januaty-June 1958, Radiation Data and
Reports, 13{7), 417-419

During Jangary through June 1968, 18
announced nuclear tests vere conducted in
Vuvada bl the U.s. Atomic Energy Comaission,
Radiocactive material was r2leased cffsita
following cne underqground nuclear event and
after tvo plowshare cratering experiments.
These wvere Hupnobile on Januacy 18, Cabriolet
on Januatry 26, and Puqggy I on March 12. 1Twe
powar operations of the Phoetus 2R nuclear
rocket reactor releazed radicactive material
dotected offsite on June £ and June 26, The
paximus cancentration of qroes beta in afr
was 33,000 pCisald at Stane Cabin Ranch about
16 niles west and 5 milesz north of warm
Springs, Wevada, This activity vas released
by the Cabrliolet experiment. The saxisus
axternal qamma radiacion level measured at o
populated tocation during this period was €5
wR/h foilowing cabriolat ¢n January 26,
Surveillance did no: indicate that any
individaal in an offsite area received an
exposure which exceeded the quides
establishad by the AEC and/or recosmended by
the Pederal Radiation Council, (ST)

This 18 a summary of Raport SWRHL-B81r. DNesults
of air and milx saoplings and ground sonitoring
are given in tabular form.

<392>

fot given, Vestern Environmental Research
taboratory, Las Vegas, NV, Nevada Operations
office, Las Vegas, RV, 1972, April

offsite Surveillance Around the Nevads Test
Site, July-Deceamber 1966. Radiation tata and
Reports, 13{4), 227-236

puring July through Deceaber 1966, 10
announced underground nuclear tests vere
conducted hy the 7.S5. Atomic Enacgy
Commisnsion at their Nevada Test Site as a
part of Operation Latchkey. The Western
environsental rResearch 1arcratory, Epra,
conducted a program of radiological
monitoring and environmental sampling in the
offsite areas gurrounding the ~estricted ares
enclosed within the Novada Test Site, Naclear
rocket Developaent Station, and the Nellis
MTr Porce pRange, This report describes the
methods and equipsent used and suasarizes the
data collected daring the 6-gonth period.
operational frocedires consisted of ground
sonitoring, aerial clecud tracking, aic
sa®pling, milk and vater samgling, vegetation
saspling, and dosimetty seanuresents of
offsite residents. Only the Derringer Event
of September 12, 1966 resulted in a releasge
of radioactive effluent vhich vas detected
offsite. Ground monitoring sheved two
readings slightly above background in
unpopylated areas. Results indicated that no
individual in the offsite area received an
exposuyre, resulting from Nevada Test Site
operations, which exceeded the guides
gstablishaed by the AEC and/or recosmended by
the PRC and tha NCRP. (ST)

This article is a summary of Regort SURAL-I8r.
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€393>

wilson, R.H., and J.L. Terry, University of
Rechester, Atomle Enerzgy Prodect, Rochester, WY,
1964, Septemsher 26

Ogperation Raoller Coaster, Prodect 4,t, plutoniua
Uptake by Aninals Exposed to a Non-Nuclear
Detcnation of a Plutonium Rearing Weapon
Sinulant, POR-2512; UT-2512; 161 p.

Bighty~four dogs, 132 sheep, and 84 burros
vere allowed to breathe from the cloud
qenarated by the high-explosive detonation of
a glutoniua-bearing nuclear weapon sisulant,
R nitclaar vield was prasent in the
axplosion. Animals vere sacrificed serially
from V' hour to 2 1/2 years later to
guantitate initial tissue burdens, to
establish lung clearance kinetics, and to
detecrmine extent or translocation to other
organs. Ten dogs and ten shaep were exposed
in a siwilar trial in which sore explosive
vas used and the weapon simulants vere housed
in a typical earth-covered high-explosive
storage wmagazine, to establiish in a liasited
vay if the admixed earth {n any way effected
the clearance kinetics. Half of those
animals vere sacriticed on the third day, the
remainder on the seventh, Calculated initial
depositions in the aniwmals vere found to
encompass the deposition postulated for man
exposed to a similar aerosol, although the
estimate of deposition in anisals is soaavhat
sensitive to the mathematical treatment used
in analyzing the data. Clearance in dogs and
ktorroa was found toe he sonovhat more rapid
than similar measutements on laboratory dogs
exposed to pure Pu02; clearance in sheep vas
such sore rapid, and the usefulness of this
species is guestionable., %o tramnslocation
van observed except in those animals exposed
tc the larqest amounts of plutoniuw, and in
these bulldup ociurred only in lysph nodes,
In hurros, the species for vwhich results are
srgt relialtle, lyeph node concentration
reached twen%y percent of initial lung
concentration in 456 daya. Initial lung
concentrations: vere shown to be guite closely
camparable amcng the three species if exposed
tc the sase cloud intaegral of respirable
aerogol, and it is proposed that these
species in particular and probably other
lacge animals can serve as sonitors of
axposute if sacrificed soon after an
accident, The presence of large amounts of
tnert dust in the storage magazine trial
tesylted in a three-fold redaction iv lung
turden as compared to che dirt-free trial.
This say be conservative, bat the scarcity of
data and the short duration of this phase of
the studies preclude any aore precise
estisate of the henefit of marth-covered
storage. It is believed that the altered
clearance kinetics are thoge of the inert
dust for vhich the plutonium sarves as a
tracer. (Auth)

Tables 3.4 show lung turdens of the wvarious
aninals as percent of respirable fractinns.
Tables 3.% i%. 9ngh 3,7 show various tissue
bucdens. 1tably 3.8 gives median plutonium
levels fogud in urine and feces of sheep
gacriticed at 2 and 1/2 years. Table 3.9 shows
median total depositicn for the three specles.
Table 3,10 shows #=adian lung burdens expressed
as percent of respirikle aerosol for Doudle
Tracks and Clean Slae IT dogs and sheep.



£394>

Bensted, J.P.K., D.N. Taylor, and P.D. Sowbhy,
Institute 2¢ Cancer Research, Departsent of
Blophysics, Suitan, Surrey, England., 1965,
paeceaber

The Carcinogenic pffects of Amscziciua 201 and
Plutonius 239 in the Rat. British Journal af
2341oloqgy, 30(4S6), 920-925

A comparison vas made of the relative
radiotoxicities of Pu 239 and Aw 281 {n toras
of tumor production and, in garticular, of
bone tumor producrion in racs, Por
approxisately equivalent miceocyrie doges of
the tva nuclides, Am 241 ia far lass
effective in producing bcne tusors than Pu
239, Practionation »f a single doge of Pu
239 41d not increase the nuater of tumors
though there vas a slight increase {, the
nusber of leukemias. The fact that fewar
bone tumors appeat for equivalent sicrocurie
doses of the tvo nuclides suqgests that
saximua permissible levels fer Am 241 night
vell te reconsidered. (Auth)

<3956

Balabukha, Vv.S., A.T. Ivannikov, L.I.
Razbitnaya, .9, Razumovsky, L.1. Tikhonova, and
L.M. Baranovskaya, Ministry of rublic fealth,
Institute of Biophysics, Moscow, USSR. 1973

Poiyamincpolyalkylghosphonic Acids as Effective
Liqands for Binding and Eliminating Uranium and
Its Piassion Products from the Bedy,

CONP=-720503; Part of Buidose, E. (Bd.), Health
Physics Problems of Internal Contamination,
Proceedings of the IRPA 2nd Purcpean Congre=s on
Radlation Protection held ipn Budap.at, Hungary,
May 3-%, 1972, (p. 293-298), 65%p.

Chulating processes of varfous
aminealkylphosphonic acids with uranium and
ca 5, Y 91, Ce Y44, 2r 95, Nt 95, and Ru 10€
radionuclides were studied hy the methods of
spectronctry, electrophoresis, potenticmetry
and fon exchange. It was estadtlished that
the stability of the complex cempounds with
uranium, Zr 95, Nb 95 and Ru 106 iz higher
than that of polla11nepolycarhcn£c acids
vhile the stability of compcounds with Y 91,
Ce 184 and particularly with Ca 85 is lover.
A1l compounds tested on dogs and rats vere
showsi to be efficient in accelerating
elimnination and decreasing depesition of Zr
95, Wb 95 and particularly utanius. They
enhance animal sucvival and zeduce the
delateriouns effect of uranjus on the kidneys
and on the animal as a whale. Por the
eliaination of ¥ 91 and Ce 144, thege acids
are infericr to the correspondiag
polyaminepolycartenic acids, (Auth)

Table 1 shows the effect of amitzalkylphosphonic
acids on elimination of uraniua from rats.

m

<394>

<396>
pcoceck, G., and D.S. Popplewvell, United Kingdoa
Atomic Energy Authority, Atosic weapons Research
establishaent, AlGersaston, Berkshire, Bngland.
1565, October 16

pistribution of Plutonium in Seruym Proteins
Fclloving Intravenous Infection into Rats.
Rature, 203(5007), 282-283

The digtribution of tetravalent Pu(N03)4 in
the blood sexum of rats was measured 390
sinutes after intravenous intfection of 0.1
wCi. Pollowing protein separation by gel
filtration, the plutonium vwag found bound to
the wransfarrin proteins. (ST)

See also Report AWRE-0-86/65, 17 p.

<397>

Bair, %.J3., Geperai Electric Company, Hanford
Labeoratories, DPiology Operation, Richland, WA.
1960

radicisotope Toxicity: FPron PFulmonary
Abscorption, Part of Caldecott, R.S. and Snyder,
L.A. (2ds,), Proceedingu of a Syaposium on
Radicisotopes in the EBiosphere held at
yniversity of ninnesota, Minneapolis, Minnesota,
1959, (p. 431-848), 577 p.

The physiological tehavior and biological
effects of several radioisotopes followving
iphalation are described. Studies on
deposition, retention, and translocation of
various radionuclides in several animals and
factors influencing these physiological
freccaesses are reviewed, Inhalation of
strontium and iodine in rats and mice vas
qenerally folloved by rapid lunn clearance
and translocation to tissues that sccumulate
the isotope after its entry to the body by
othar routes. Very insoluble compounds such
as Pu 239 PuD2 were retained in the lung for
a long period with slow ¢ramnslocation to
other tissues and slow excretion, FPu 239
shoved sajor translocation to
tracheobrochical lyaph nodes in bhoth dogs and
nica. PRetention differed in dogs and mice.
Nice surviving 500 days after inhalation of
Py 239 Pu02 of Ru 106 Ru02 shoved lymphatic
pathology and sinor pulmonary pathology.
poses gqreater than 0.3 uCi of Puo2 resulted
ip early mortality. Histological exasinations
ghoved no malignant pulaonary tunors. Limited
histologic studies of tracheobronchial lyaph
ncdes from dogs after intratracheal
degosition of 20 uCi of Pu 239 Puo2 shoved
characteristic radiation damage two years
later. Autoradiograms coenfiramed a greater
Aerosition of Pu 239 in tracheobrochial lymph
nodes than in the lungs following {nhalation
of 2 uCi. circulating lyaphocyte count was
decreased, Chronic inhalation by sice of
10(2-5) uci Sr 90 Srso4/cc of air and less,
caused uinor hematclogic changes but no
increase {n leukenia after tvwo years. (ST)

Table 1 gives the distribution of radioactive
Fu02 and Py02 in mice and d09s follawing
inhalation. fTable 2 reviews pulmonary retention
of radioisotopes in several anigals and nan.
Table 2 gives translocation of inhaled Pu02 and
Ru02 to various tissues at various times. Table
S gives the effects of inhaled radionuclides in
sice. Tahles § and 7 give hematological changes
otserved in mice after inhalation of SrsS04.



<398>

<398>

Alexander, L.T., B.P. Hardy, Jr., and H.L.
Hollister, U. S. Department Of Agriculture, Soil
Survey Laboratory, Beltsville, 8D; Health and
safety Laboratory, ¥Wew York, NY; 0.S. Atomic
Energy Comsission, Division of PRioclogy and
nedicine, washington, DC. 1960

fadioisotopes in Soils: particularly with
reference to Strontium 90, Part of Caldecott,
n.S. and Sayder, L.A. (Bds.)., Proceedings of a
synposium on Radioisotopes in the Blosphere held
at Upiversity of ninnesota, Minneapolis,
winnesota, 1959, (p. 3~22)}, 597 p.

The distribution uf Sr 90 on a glotal basis
frod the standpcint of s03) measurements and
in relation to latitude and xaintall vas
gtudied. A detailed pictvre of Sr 90
distribution alonq two approximately constant
rainfall lines in the United States was
obtained along with inforsation on some “hot
spots" in the Unjted States., The
contribution of rainfall, world vwide fallout
and fallout from the Nevada Test Site to
these values is discussed. Other fission
products in solls measured by gasma
spectrometry vere discussed with regard to
isotope ratios. (ST)

Tables 3-7 gilve Sr 90 soil Saspling data at
various global latitudes between 1953 and 1958.
Table A {n the appendix contains glohal Sr SO
soil sampling in relation to rainfall (1959);
table B lists Sr 90 in United States soils at
various locatioens,

€399>
Kalani, D.K., Industrial Toxicology Research
CenteT, Lucknow, India, (972, Cctober

Analysis of Indian Monozite Sand ir Animal
Tissues, Part 2. 1Indian Medical Journal,
6610}, 191-19§

The feasibility of using a direct
colorimetric method for the analygis of
mineral samples for uranius content was
{nvestigated. The method is tased cn the
yellow color produced by uranyl ions and
NHISCH in dilute sineral acid soluticn.
resules of wonozite sand analysis for rare
earths, thorium, cerium, phozrhorus and
aurahium are qiven. (ST)

<u00>
Rot given, Argonne Hational Labcratory, Argonne,
I, 1962, Octoder

Biolodical and Wedical Research Divisjion
Sewjannual Report, July through December 1962,
ANL-6790; 236 p.

Thirty-eight papers are included in the ANL
piological and medical Reseatrch Division
sesianpnual report. 7Two articles ccncerning
plutonium rewoval were abstracted szeparately
for the Sata base, The types of studies done
corcern gamwa and x radiation effects, isaune
sechanisms, radiomuclide toxicity,
carcinogenesis, biochemistry, cell
fractionation, genetics, micraoscopy
techniques, watabolisr, and physiology. The
studies cover plants, sicroorganisss aud
laboratory animals. (ST)
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<401

Atherton, D.R., 2nd R.D. Llayd, University of
Utah, College of ®Wadicine, Radiobiology
pivision, Department of Anatomy, Salt Lake City,
7T. 1972, March 31

The Cistribution and Retention of californium
249 in Beagle Soft Tissue. CO00-119-246: Part Of
Dougherty, T.F., Research in Radiobiology,
Annual Report of Work in Progress in the
Internal rrradiation program, (p. 299-305), 380
pe

feagles injected intravenously with C£ 249
(2.8 uCiszkg) in citrate
tuffer of pH 3.5 were sacrificed 7 days and 3
veeks after injection. As vith americiuam,
the concentration of californium in the liver
vas highest of all soft tissue but the total
vas about 15 to 20%, whereas the beagqle liver
retains about S0% of infected americium at
ccaparable tises, Concentrations in other
goft ticsue ranged from 70% of that in the
liver downward. The thyroid, kidney, spleen,
lynphatic tigsue and dura mater shoved
significant concentrations. The presence of
californium vas ubiguitious but in very low
concentrations throughout all other soft
fartsy the brain, lungs, heart,
gastrointestinal tract, pancreas, gorads,
thyaus, pituitary, and adrenals being
measured specifically, as vere large samples
of fat, suscle and pelt, ¥rom these initial
studies 1t ig seen that of the soft tissues,
liver, thyroid, and kidneys will be at
greatest risk following administratian of Cf
209, (Auth)

See also Health Phsyics, 22(6), 675-677

<402>

Atherton, D.R., B.J., Stover, W.S.S. Joe, N.
Stevens, and F.W. Bruenger, University of Utah,
Ccllege of Medicine, Radiobiology Division,
Depattment of Anatomy, Salt Lake city, UT.
1€72, march 31

Skeletal Retention and Distribution of Polymeric
and Monomperic E.utonium 233 in Beagles.
CCO=-110-246; Ppart of Drugherty, ?.P., Research
in Radiobiology, Annral Report of Work in
Progress in the Internal Irradiation Program,
{r. 126-136), 380 p,

Plutanium 239(¢4) was given intravenously to
beagles in: 1)} the Pu-transferrin comglex
(Bu=-T suh £), 2} the 0.08 ¥ citrate buffer
{Eu-"), and 3) as a saspension of near
colloid size particles (Pu-P) at pH
approximately 6. As expected, the overall
distribution of the polymeric form of
tlutonium dces not reseable that observed
when it is adaministered as the nmonomeric
ceaplex with citrate or transferxin. The
skeletal retention of plutonine, when
injected in a Bonoweric form, is 50% of the
injected dose. The retention of Pu-P in the
skeieton vas less than 1,20 that seen in Pu-H
¢t Pu~T{E) at Coaparuble times, The
uniforeity of skeletal distribution of Pu-P
from bone to bone is markedly less than that
saen with the tio msonoaeric foras. Reduced
skeletal retention {n animals infected with
Fu~P indicates a different skeletal retention
wmachanism in animals infected vwith polymeric
tlutonium. Autoradiographs clarify this
goint. (Aath)
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£403>
Hewpolmann, L.H., ¥.H. Langham, C.R. Richwmond,
and 6.1, Voalz, LoS Alamos Scientific
laboratory, Health Division, Los Alamos, WA,
1973, Yovember

Nanhattan Profect Plutonium Workers, a
Twanty-Seveh Year Pollow~Up Study of Selected
Cases. Heslth Physics, 25, H61-879

<u03>

results of experimental studies of corrosion
sources and sechanisme using 17C S5-gallon
dcurs suggest that unreliceved stress may be a
major contributor to the corrosion ot the
drum. Cosbustion studles of typical waste
types desonstratel!l the production of large
gquantities of smoke and gases but falled to
froduce a flase at temperatares up ta 450
deqrees C. Leaching studies shoved that

Twer ty-five male subjects vhc worked with
pluconiun during Wordd war I under
extraordinarily crude working conditions have
been followed medically for a pericd of 27
yr. @ithin the past year, 29 of these men
have been axamined nut the Los Alamcs
scientific Laboratory, and three sere will be
studied in 1973. In addition to physical
exaninations and laboratory stadies (complete
blood count, blood chenistry profile and
urinalysis), roentgenorzass were taken of the
chegt, pelwis, knee and testh. The
chronosones cf lynphocytes cultured from the
veripberal blaod ard cells exfoliated fromw
the pulmonary tract vere alsc studied., Urine
specisens assayed far plutonfus gase a
calculated current hody kurden (excluding the
jungs) ranging froa 0.005 to 0.42 uCi, and
lov-enerqgy radiation emitted by internally
deposited transuranic elements in the chest
disclosed lung burdens probatly of less than
approximately 0.01 uCi. To date, ncne of the
medical findings in the group can bte
attributed definitely to internally deposited
plutoniux, The bronchial colls of several of
the subiects showed moderata tc satked
motaplastic change, but the significance of
these changes i5 not clear, Llseases and
physical changes characteristic of a male
population entering its sixth decade vere
observed, Because of the ssall body burdens
on the order of the maximum germissible level
in these men so heavily exposed to plutcniuas
conponnds, ve conclude that the body has
protective mechanisas vhich asre eftective in
discriminating sgainst these materials
following sorme types ot cccapational
expogsures. This is presusably explained by
the incolubility af aany of 1ts cospounds,
plutonium is more toxic than radiuw if
deposited in certain body tiessues, especially
bone; hovever, from the practical goint of
siew, plutoniue scems to te less hszardous to
handle. {(Auth)

plutonfom is removed from the vastes by watec
at a rate that decreases after the first few
hears of contact. Progress on the
devalopment of an assay systes to detect
tadiosctive contaninants in very low
concentrations in waste is reported. (Auth)

<U0s5y

fisckett, P.Ll., W.J. Clarke, V.G. Horstman, and
L,X. Bustad, General Electric Company, fianford
Atosic Products operation, Biology Laboratory,
Richland, wA. 1961, January 10

Bloed Constituents in pitman~Moore, Palouse and

ficrsel Suine. §H¥-69500; Part ¢f Hungate, P.P.

and Swezea, B.G. (Bds.), Hanford Blology

2522’:Ch Annual Report for 1960, (p., ML=-ILE),
fe

4 suamary of data on blood constiturnis
cenpiled from sampling norsal seize that are
teing used as control animals in studies of
the bioclogical effects of warious
radionuclides, including I 131, Sr S0-¥ 3,
Ba 226, and Pu 239, {s given. The valuen fac
serum and cellular constituvents are
summarized in tabular form and are coaspared
vith reported values for san. The ratio of
neutrophils ¢o lymphocytes in formel nwine
vas greater than unity compared with that in
eitaan~Noore snd Palouse swine., Wo other
diffevences in blaod constituents betweern the
treeds were detected during the period of
study. (7T)

<466

Babb, A.L., University of Washington, Nuclear
Reactar Laboratories, Seattle, ®A. 1972, August
29

pPlutoniun contasmipation Incident of June 13,
1972. DOCKRT~50139-2; 38 p.

<404>

Powler, E.B., J.L. Warren, %.\. Pashman, and
J.¥. Healy, Los Alawos Scientific Laberatory:
Los Alanos, NR. 1973, Nay

Transvcanic Vaste Research and Tevelopment
Progran, LA-5281-8S5; 26 p.

The progress of the Transuranic Waste
Research and Developrent Pragras at the Loz
Alamos Scientific Lnborator; for the period
November 1, 1972-¥arch 1, 1973 is reviewed,
The results of a survey of transucranic wvaste
streanss and vaste managesent gractices at six
mafor AEC ingtallations indicated the wide
variety of wastes and vasta handlirg
practices in existence and the need for sose
uniformity in record keeping. vpreliminary

The seacond pare of a description of the
pidtonium contanination incident o2 June 13,
1972 which occurred at the Nuclear Reactor
Latoratories, Univergity of Washinjyton is
teported. Included ave: desaription of air
sanpling; area surveysy and environmental
sanples; cleaning pethods; Au 239 and U 233
target analyses; persomnel dosisatry; and
conclugions about 4he cause of tha Incident,
personnel exposures, and factors affectinyg
discovery suppression, and recovery
crerations. Reactor root, enviconmental, and
personnel saapling data ace given in
agpendices. (ST)



<ue?>

<UQ7>

Jackson, P.O., and B.0. Stuart, Battelle
Memorial Institute, Pacific Northwest
tsboratories, Biolagy Department, Richland, ®A.
1969, Junu

The Determination of Trace Levels of Uraniuwm,
Thorium 230, lead 210, and Folonium 210 in Soft
Tissues. BHNWL-105 (Part 2} : Part of Annual
Report for 1468, (p. 1=6), 238 ¢.

A method for the determination of trace
concentrations of U, Th 230, Ph 210, and Po
210 in soft tissues of animals expcsed to
airborne urvanian ore dust has been developed.
Tho techniques have heen applied tc such
tissue samples as lung, liver, spleen,
kidney, and lymph node, as well as bioassay
materiul such as urine. (Auth)

<400>

H#avens, R., and K.C. Dean, Salt lake City
fetallurgy Regearch Center, Bureay of Hines,
Salt Lake City, UT, 1969, August

Chemical Stabilization of the Uranium Tailings
at Tuba City, Arizona. BN-RI=7208; 12 p.

Acidic and basic uranium leach plant residuas
located on the Havafo Indian Reservation,
Tuba city, Arizona, were successfully
stabilized against wind erosion using a
relatively low=cost chemical nethod. An
elastoperic polymor chemical vas arplied to
the dike areas and a calciums magnesiam
lignosulfonate to the beach areas of three
tailings ponds. The water-scluble chemicals
vere applied with an automated sprinkling
system, The stabilization ccst vas $335 per
acre for the 34,5-acre tract. {(ARuth)

<409>»
Anspaugh, L.R., P.L. Phelps, G. Holladay, S.R.
Bishop, J.C. Taylor, V.G, Powler, K.O. flamby,
and W.B. Bell, Lawrence Radiaticn raboratory,
piowedical Division, Livermore, CA., 1969, Jduly
22

Distribution and Redistribution of Airborne
Debris froz the Schooner Event, UCRL-50718;
part of the Binmedical nivisicn Preliminary
Report for Project Schooner, {p. 6~28), 75 p.

Polloving the Schooner Bvent radioactivity
concentrations in the air were monitored with
air sampling equipment activated by a
predeternined radiation level to study
vhether redistribution occurs under the
influence of changing meteorclogical
conditions and to what extent it occurs.

Data from these studies will be used to
evaluate the biological hazards of
radioactive particulate to man from
redistribution of nuclear debris €cllowing a
cratering event. The results shoved that
significant redistribution of debris ocurred
on site and that high levels of activity
occurred off-site. Analysis cf radionuclides
present in the air filter sasples shoved that
the most predominant activities at fairly
early times were due to the isctopes of

14

tungsten. Comparisons of data and air
activity between stations indicated that the
activity over extended time pariods was due
to rasuspension from the fallout field. The
air activity at close~in locations resmained
high for long periods of time after
detonation. Secondary peaks of air activity
vere seen as late as two to four days
rastshot and amounted to as auch as 30% of
the initial activity. 1t was concluded that
long term ecological studies on biological
avallability are feasible at these
contaninated areas. (57}

Table 3 1ists air activities of radiopuclides at
a typical station froe one to one and one~half
hours postshot. Table 4 gives peak air
activities at a station as compared to the
maximum permissible air concentration for
centinuous exposure of occupational vorkecs.

<u10>

Hammond, S.B., C,R. Lagerquist, and J.R. Mann,
Dow Chemical Company, Rocky Flats Division,
Gelden, CO. 1968, Janwary-February

RApericiun and Plutonium Urine Excretion
Fcllowing Acute Inhalation Exposures to
High~-Pired Oxides. CONP-680503; Part of
Froceedings of the American Industrial Hygiene
Syorosium held in Chase-Park Plaza, St. Louis,
Nissovnri, %ay 13-17, 1968. Published in
American Industrial Hygiene Association Journal,
29¢1), 169-172

Tuenty-five persons incurred neasurable
inhatlation exposures during a plutcnium fire
in 1965. Exposures ranged up to 17 times the
snaxinue permissible lung Lurden as estimated
by whole bhody counting. Urine excretion of
americium and plutonium was studied for six
months following the accidernt. The ratio of
plutonius to americium alpha activity in the
urine averaged 1.5-1. The exposure aaterial
initially contained an alpha ratio of 11-1,

' glutoniupr to.amerlcium. Tlere was no
apparent change in this ratio with time
doring the period of stady. Typical
excretion curves for subjects treated with
DTPA and for nontreated subjects are
diccussed. (Auth)

<811>

Huyden, JelAes Dow Chenical Conpnny. Rocky Plats
Division, Golden, CO. 1973

Tracking Plutonius at Rocky Plats. CONP-730960;
Part of Proceedings of the 19th Annual
Analytical Chemistry Sysposiun held in Jackson
ticle, Wyowming, Septeaber 3, %973, {12 p.)

The fission track method was used to measure
Pu02 particles inside vork areas, in effluent
air and in biologilcal tissue. Bxtresmely
.swall particles weve found inside a work
area, 70% of the particles vere 0.07 = or
less. Extrapolaticn indicates a count median
dianeter of 0.02 to 0.03 m. Pud2 particles
in stack effluents were smeasured over a &
ncnth period. The count median diameter
(CHp) was consistently around 0.09 m. A
nuabar of particles (0.07 to 0.15 m) were
located and measured in lysph node tissue.
{Auth)



<412>
casarett, G.W., University of Re¢chester, School
of Medicine and Dentistry, Department of
Radiation Biology and Blophysics, Rochester, NY.
1973, June

Pathogenesis of Radionuclide Induyced Tumors.
CONF=T720505; AEC Symposium Series No. 29: Part
of Sanders, C.l., et al (Eds.,), Proceedings of
the 12th Annual Hanford Biology Symposium on
fradionuclide Carcinogenesis held at Richland,
Washington, May 10-12, 1972 (p. 1-14), S00 p.

The gencral aspects of the machanisms of
carcinogenesis, the contribution of radiation
indury to these mechanises, and the general
principles of radiation carcinogenesis with
respect to the question of threshold duse,
dose~incidence relationships, influence of
dose rate and radiation guality, and relevant
dose are reviewed. These considerations are
folloved by a general discustcion of the
catcinogenlc pathogenesis of various
radioisotapes. The distribution and the
degree of radiation effects, including
neoplastic affacts, in the body from intecnal
radiocactive isotopes are conditicned by:
physical-chemical form; amount administered;
route of administration; changing tissue
distribution and rate of excretion;
radiocactive decay of the isotore and its
daughters, type and energy of radiations,
linear enerqgy transfer, and relative
biological effectiveness; and
radiosengitivity ard neoplastic
susceptibility of the irradieted tissues.
pituitary, thyroid, bone, luag, and soft
tiasue tuacr induction by various
radionuclides are discussed. Specific
attention is given to the mechaniss of tumor
induction in each of the tissues. (ST)

o

<813>

Clarke, R.H., Berkeley Nuclear Latoratories,
Central Plectricity Generating Poard, Berkeley,
Gloucestershire, England. 1972, October

PISP, A Comprehensive Computer Prcgras for
Generating FPission product Inventories. Health
physics, 23, 565-572

The PISP proqram produces nusber densities
and activities of fission prcducts for any
type of reactor fuel after any i{rradiation
history, together with beta-heating within
the fuel and nultigroup gamma~spactra for
shielding calculations., The program considers
all the radiocactive and stable nuclides
between Zn 72 and Dy 161, their yields being
tabulated for thermal and fast fission in ¢
235, Pu 239 and Pu 241 and €cr fast fission
in U 238. The program uses several novel
features in the evaluaticn of the fission
product inventory which makes it extremely
fast and simple to use. PISF is written in
Fortran IV (4) and takes about 0.4 sec per
case on the IBX 360/85 computer. ‘The program
is in use vith the United Kingdom Atomic
Energy Association and Design Companies in
the United Kingdom as well as the Central
flectricity Generating Board. (Auth)
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. Accidents, Recent Advances.

<412>

<u1s>

Saenger, B.L., University of Cincinnati,
Cincionati, o”. 1971

Care of Patients Involved in Radiation

CONFP-700671; Part

of Proceedings of the 11th Syaposium of the
Garman ¥edical Radiologists Protection
Association held in Zurich, Switzerland, Juue i
19-20, 1970, (25p.): Part of Braun, A., et al .
(Eds.), Radiation Accidents and their Treatment, '
Diagnosis, pathology, Tharapy, and Prophylaxis.
Georg Thieme verlag, Stuttgart, Germany, (p.

,53=78), 133 p.; Strahlenschutz Porschung und
Praxis, 11, 54-78

The recoarmendations set forth in the paper
enable the physiclan, and to some degree the
health physicist, to prepare and have ready
an adequate nedical program for the care of
eaployees, visitors, and the general public
wh0 aight be exposed to or injured by
radiation in a given installation under any
possible circumstance, The principles
described are applicable to civilian and
military situetions both for high and low
levels of radiation and for short and long
term external and internal contamination. (S7)

<415>

Taylor, D.M,, and C.J. Danpure, Institute of
cancer Research, Department of Biophysics,
Sutton, Surrey, Bngland. 1969

1ysosonmal Uptake of Actinlde Blements.
Proceedings of the UGth Meeting of the
Biochenical Society held at Queen's University,
Belfast, Ireland, September, 4-5, 1969, (p. 53)

Part of

Male Marshall-August hybrid rats vere
indacted intravenously with 0.5-2 uCi of Pu
229, Am 241, or Aac 227 in the citrate or
nitrate form and killed from one hr to 90
days later. Solutions vere filtered before
injection to remove polymeric material., At
one hr after injection, most of the plutoniunm
ox americium ir liver or testes was in the
scluble fractisn, tut at longer time
intecvals most was in the lysosomes. Sisilar
results were obtained in limited studles of
actinium distribution in liver. The results
showed that lysosopal uptake of plutoniua,
americtum and actinium occurs in liver andsor
testes within & relatively short time after
injection of the netals in a scluble foram.
(ST)



<U16>

<u16>

Holzer, A., Lavwrence Radiation Latoratory,
Livermore, CA. 1971, July

Plowshare and the Environment. ' Wuclear
Technology, 11, 315-322

Some of the environmental asgects ¢f using
nuclearly stiasulated natural gas in the
production of electric power are amalyzed and
the cansequences are compared with those
resulting from a similar use of coal and oil.
A valid basis of comparing the effects of
,S02 emltted by coal and oil firad power
plants with the effect uf tritium and ¥r 85
emitted by a plant using gas derived from
nuclear stisulation is ‘develecped. Results of
gas analysis for radiocnuclides froa the
Plowshare Program's Gasbugqy and Rulison
Projects are ravieved. Paissicng from a
hypothetical 1000 M% plant using ccal, cil,
or nuclearly stisulated gas are conpated.
Tritiuw and Xr 65 concentraticns are
computed, converted to dose, and ccmpared
with doses from natural and sanmade
'tudloactive sources. (ST}

<417>
Iskra, A.h., NoV. Kulikov, and v.G. Bakhurov,
Academy of Sciences of the 0SSB, Institute of
Rcology of Plants and Animals, Urals Branch, .
USSR. 1970, #arch-anril .

Role of Yreshvater Vegetatlion in Processes of
fiigration and Distribution of Natural
Padioactive Elements in the Beservoir. REcology
(USSKY, 2, 157~162

The accumulation of uranium 238, radiue 22§,
apd thorium 232 by various species of
freshvater plants and the distribution of
these elements among the principal components
of a noncirculating reservoir were studled
under experisantal conditions. The
coeffticients of accumsulation and
concentration fluctuated froa tens to hundred
thousands of unlts depending on the plant
species and the physicochemical prcperties of
the element, Por each element several plant
specles vere specific accumulators. In a
nodel systes of freshwater reservoirs
consisting of vater gnd plants, the
pigrational ability of the elements in
decreasing order vas uranijum, tadium and
thorium. 1In a model system consisting of
vater, soll, and plants, uranium accunulated
predoninantly in the plante, thorium in
detritus and soill, and radiues was distributed
evenly among the compunents. (ST)

Table 1 gives the accuaulation coefficlents of
radioactive elements for 27 species of aquatic
plants (dry vt). "able 2 gives the
concentration coefficients of radiocactive
elements calculated on ashed residue,

<418> .

Sanders, C.%L., Battelle mMemorial Institute,
Pacific Northwest Laloratories, Biology
Depar teent, Richland, Wwa. 1967, July

Phagocytosis of Plutonium 239 Pul2 Particles.
BN¥L~480; Part of Thoapson, R.C. and Swezea,
B.G. (Eds.), Annual Report for 1966, ({p.
103-105), 207 p.

Phagceytosis of carbon particles by
peritoneal macrophages of the rat uas sore
‘rapid than phagocytosis of Pn 239 Fu02

particles. vhagocytosis of Pu 239 Pu02 was
poximal at 1 and 6 hr after adeinistration,
wjun determined by visual and
autoradieqraphic ccunting, respactirely.
Larger paerticles were nmore rapidly
rhagocytized than were smaller particles.
Smaller particles were more rapldly cleared
fron tha peritoneal cavity than vere the
larger particles. DTPA inhibited
rhagocytosis when given sinmultaneously with
garticles, (Auth) (STY

<419
Schiager, K.J., University of #ichigan, Ann
Arbor, MNI. 1965

Alpha-Active Pallout Particles ~ Physical
Characteristics Related to Pulmonary Exposure.
Fh.D. Thesis, University of Michigan, 132 p,
(Cissertation Abstracts, 25(B}, 7214-7215)

Samples of atmospheric. dust were collected
during t¢he tvo and one~half year period
folloving the Russian series of atmospheric
veapons tests in September, 1961, to
determine certain physical characteristics of
the alpha-active fallout particles and to
previde a basis for assessing their
biological significance. The size of fallout
particles ranged from one to four microns in
dianeter. Plutonium was found to be the only
alpha~active element of biological
importance. 1Its solubility was 9% after 300
days under conditions approximating the lung
environment, Alr concentration of plutonium
averaged 2 x 10(E~3} pCi/a3 of air. From
these deterainations the following
assessnents were nades approximately equal
guantities of fallout vwould deposit in the
upper respiratory tract and deaeper pcrtions
af the lungs; removal of fallout plutonium
from the lungs by physical dissolution would
he negligible; and the average quantity of
plutonium retained in the lungs of exposed
individeals was estimated to be approximately
2 to 6 pci. This lung burden is greater by a
tactor of three to ten than that pradicted by
ather investigators. Reasons for this higher
estimate are discussed. (ST)

<420>
S5chall, W.R., University of Washingten, Seattle,
WA, 19N

Gas Counting of Tritiom. CONP-71D800; Part of
Mcghissi, A.A. and Carter, M.W. (Eds.),
Proceeiisgs of a Symposium on Tritium held in
Las Vegar, Nevada, August 30-September 2, 1971,
Messenger Graphics, Publishers, Las Vegas,
Nevada, (p} 113-126), B07 p.

The papor reviews infeormation on technigues
of tritius aeasurement by gas counting and
indicates how some practical problems of
calibration and standardization can be
sinplified by the use of appropriate
procedures. Gas counting by ionization
chashers and proportional and Geiger counters
are discussed. Techaiques of sample
preparation, including enrichment technigues,
are reviewed, ®mphasis is given to methods
fer measuring low levels of radioactivity.
(ST)
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<u21>» .
Branca, G., ?. Breuer, A.A. Cigra, and R.
Anavis, Comitato Nazionale per 1!'Energia
Hucleare, Laboratorio 41 Ingeqneria Sanitaria,
Rome, Italy; Coomissionr of tha Furopean
communities, Luxembourg, Belglum, 1973,
January 18

Applications of a Derived Porsula for the
Discharge of Rradioactive Liguid wastes,
EUR-4897-e; 36 p.

A mathomatical (conpartment) acdel of a
receiving environment is used to ewvaluate the
behavior of radionuclides discharged into a
vatercourse used for drinking purposes; a
vatercourse used for irrigation; a lake used
for fishing and the supply of drinking waters
from different nuclear installations into the
same hydrological systes; and as gaseous
vastes into the atmosphere. The
radionnclides considered are tritium,
plutoniun 239, ceriam 114, cesium 137,
strontiua 90, ruthenium 106, cchbalt 60, and
iodine 131, An application cf the model is
also proposed to non-radicactive pollution
problens. (ST)

<422>
Wot given, Uaiversity of Chicage, Lemont, L.
1972, Way -

Envicronmental Levels of Radicactivity at Atomic
Enerqy Commission Installatfons. t. Argonne
FNational Laborutory, January-June 1971,
Rradiation Datz and Peports, 13({5), 311-318

Results of environmental samgling of air and
vater for radioactivity both on and off the
Arqgonne Mational Laboratory site are given
for January-June, 197%. Argcnne's
contribution to the environmental
radicactivity wes primarily limited to
tritium, argon 61, cobalt 60, and tarium 140
in the air on the site and tc tritium in
waters on the site and twc streams offsite.
The concentrations were lov and did not
constitute a health hazard. (ST)

£423>
Not given, U.S5. Environmentisl Protection Agency,
Office of Radiation Crograms, Washington, OC.
1972, July

Plutonjum in Airborne Particulates,
oOctober-tecenber 1971, Radiaticn Data a.d
Reports, 13(7), 412

Results of analyses for plutenium is airborne
particulates sapples from 11 nationwide
Radiation Alert Network stations
{0October-Decenber 1971) are given in tabular
fora. (ST)

Ty

<uu>
niyake, Y., Y. Sugimora, and T, Uchida,
Meterological Research Institute, Koenji-kita,
Suginanmi, Tokyo, Japan; Tokyo Kyoiku yniversity,
Ohtsuka, Bunkyc, Tokyo, Japan. 1972, HMarch

A New #Method of Spectrophotcsetric Determination
of Uranium in Seavater and Uraniup Content with
Uranium 234/0ranium 238 Ratio in the Pacific
Water. Records of Oceancqraphic Works in Japan,
11(2), 53-63

A nev method of determination of uranium in
coavater is described, The uraniur is
adsorbed on a chelating resin (Dowvex A-1 or

<uz2t>

Chelex 100) under the praszence of CyDTA £% 'pH
3, and then eluted with 5 m ACl. Por the
spectrophotonetric determination of uranium,
Argenazo-IIY is used at pH 1. Uranium forus
1 ¢ 1 compley witk Arsenazo-~IIY which has a
saxinum absorption at 650 mu. The average
tecovery of uranium in seawater is 93.7 plus
or minus 0.5%. By using the above method and
alpha~gay sgpectrometry, the content of
uraninm of 3,3% x 10(E~6) g/l and the
activiey ratio U 23u/0 233 of 1.13 vere
ottained on the average in seavater in the
vestern North Pacific off Japan and the Japan
$ea. (Aunth) .

<425
Burson, Z.G., EG6G, Inc., Las Vegas, KV,
January

1974,

Environmental and ‘Fallout Gamma Radiation
Protection Factors Previded by cCivilian
Vehicles. HRealth Physics, 26, 41-84

Environmental and fallout gamma radiation
trotection factors (PP's) were estimated for
a variety of civilian transoortation vehlcles
using measurements of the natural terrestrial
radiation as a source. The PF values are
below 2 in light vehicles, truck beds, or
trailerss from 2.5 to 3 in the cabs of heavy
trucks and in a rajlvay guard car; and from
3.0 to 3.5 in the engineert's seat of heavy
lccomatives. This information can de useful
in planning the possible movement of -
tersonnel from or through areas contaminated
ejther by a wvartime incident or a peacetime
accident. The information may also be useful
€or studying the reduction of exposure to the
natural terrestrial) radiation environment
provided by vehicles. -{Aath)

Yallout protection factor (PP) is defined as the
ratio of the exposure rate 3 £t above an
infinite smooth plane of 1 hr fission products
tc the exposure rate at the point in question.

<u26>

Bucten, L.K., and J.S. Cole, Central Electricity
Generating Poard, Berkeley Nuclear laboratories,
Berkeley, Gloucestershire, England. 1967

Prvironmental Radlocactivity and Body Burden.
CCNP-555; part of Fish, B.R. (Ed.), Proceedings
of an International Symposium on Surface
Contanination held in Gatlinburg, Tennessee,
June, 1964, Pergamon Press, Oxford, England,
(F. 309-316), 023 p.

At Berkeley Nuclear Latoratories an
experiaental program is being set up to
investigate the development of instzuments to
grovide a rapid seasure of the contaasination
dge to specific nuclides and the .internal
dose to the individual £rom given
cocntamination levels. The program should
result in dxta on air and surface
contamination values from conventional
techriques, air activity from personil air
samplers, some urine and fecal activities,
and body burdens that will be used to obtain
information on the relevance of the present
wcrking limits of contamination to the hazard
tc the 1ndlividual. An air monitor instrument
(iepactor) is discussed in teras of technical
assessment, particle size selection,
gecfornance, and counting efficiency. (ST)



<427>

<u27>
tccClelland, J. {Comp.}, Los Alasos Sclentific
Laboratory, Los Alamos, HM. 1955, August

The beterminaticn of Tritium in Urine and vater,
LA-1858; Part of Analytical Procedures of the
Industrial Hygiene Group, Chapter 26, [p.
1un=-154y, 173 p.

The sample is prepared for ccunting in a
vacuus line. Urine or water is drcpped cnto
metallic calcium, and hydrogen and tritius
are evolved. The qas flcving into the
evacuated system is passed through liquid
nitrogen cooled traps to remcve unreacted
vater and condensable gqases., The gas is
alloved to flov into a ctuhe similar to a
Geliger-nuller tube until a prexssute of 15 cam
of mercury is attained. Ethylene and arqgon
are added to glve a total pressure of 22 c»
of mercury. The beta activity is counted
with a scaling circuit having an input
sensitivity of 1,4 volt. A tute similarly
£111ed with ipert hydrogen is counted
simultaneously to determine the environmental
background. The ground count is subtracted
froa the saaple count to obtain the true
sasple count. The method has an efficiency
of approxisately s0% and a precisicn of plus
or minus 5% hetween the range cf 1 to 250
ucizliter of ‘tritium. Samples with higher
concentrations may be detersined with
eppropriate dilutions., The tolerance for
tritium in urine used at LASL is 2%0
uCisliter, The biological half-life of
tritium is about 10 days. This may be
decreased by increasing the fluid intake of
the individual., (Auth)

 <u28>
Moreira, L., and C. Lalou, University Pederal,
Salvador, Brazil; C®as, Centre des Palibles
hadioactivites, Gif-gur-Yvette, Prance. 1972,
warch

Experimental Study of the Ratio Uraniom
236/0ranine 238 in Natural Waters Having Passed
through Different Types of Rocks. Anais du
academia Srasileira de Cienclas (Brazil), su(y),
13-18 (French, English Sumeary)

M pha-ray spectrometty measuresents of the
ratio U 238/0 239 and of tae u 238 content
vere made in water samples prepared by
parcolating through various kinds cf racks.
Oranium content in the same recks was
weasured by gamma-ray spectrcsetry. The
uraniva 23R content found in water samples
seems to be a function of the solutle uranius
content in the rock and for this reagon, of
its state of veathering. The U 234,70 238
ratio in the water sasples after percolaticn
is in general greater than orne, vhich proves
the greater solubility of u 23% in nature.

ve found a greater radioactive disequilibrius
in water samples after percolating igneous
rockS than atter percolating sedimentary
rocks. (Auth)

<u29>
McClelland, J. (Comp.), Los Alamos Sciantific
taboratory, Los Alamos, NA., 1955, August

Analytical Procedures of the Industrial Hyglene
Gtoug. LA-1858; 173 p.

Analytical procedures used by the Industrial
fiygiene Grouyp of the Las Alamos Scientific
taboratory have heen coepiled, The report
includes a wide variety of analyses,
principally on urine and air sanples, but
also on water, blood, oll, and other
materials., Along with each procedure for the
analysis of an air sample, the currently
acceptad saxieunm allovahle concentration is
given when available. The following
daterminations ate given by chapter: acetone
in aic; americiua 4in urine; anthracsne in
air: arsine and arweunic in air and waters
tarium in air; beryllium in air or swipe
samples; boric acid and boric acld salts in
air; cadmnium in air, vwater, and general:
chlorinated hydrocarbons; cyanide in aic;
€tluorides in air; iron in air; lead in air,
urine, and generals; lithiuw in air; mercury
in air and urine; sethanol in air;
naphthalene in atr; nitrogen oxides; cutting
ail nists in air; ghosphorus in air;
tlutonium in urine; polonium in urine;
scdium hydroxide in air; sulfate ratio in
urine; trinitrotoluene in air; tritius in
uctine and wvater; uranium in urine and airs
and zinc in air. Pour af the chapters have
bean selacted for separate abstracts for the
data base. (ST)

<430>

Zitkle, R.B. (Ed.), Oniversity of Chicago,
Institute of Radiobilology and Biophysics,
chicagqo, IL. 1951

Bffocts of External Beta Radiation. Wational
fiuclear Energy Serias, Division B, Plntonius
Project Record, Volume 22E. MNcGraw-H#ill Book
ccmpany, Inc., New York, New York, Pirst
tdition, 242 p.

This volume is onn of a series which has been
prepared as a record of the rvesearch vork
done under the Manhattan Profect and the
Monic Bnergy Commission. The work reported
vas part of an intensive radiobiological
program carried out during World War IX at
Clinton Laboratories, Oak Ridge, Tennessee.
The main topics covered are: tachniques of
axternal radiation with beta rays, qross
effects of bata radiation on restricted
surface of rabbits and total surface of aice,
rats and rabhits: comparative lethal effects
of beta radiation and rate of recovery froa
whole body bata radiation; additivity of
lethal effects of external beta and gawsa
irradiation; effects of bata radiation on
setaboliss in cats and on peripheral blooed of
rabhita: histopathological effects of whole
body beta irradiation in mice; resactions of
human skin to single dases of heta rays:
delayed effects ¢ single exposures to
extarnal beta rays; »ffects of periodic vhole
body bets irradiation; and occurrence of
cutanaeous and subcuytancous tumors and tigsue
atnormalitier in rats fulloving exposure to
beta radintion iror P 32 sources.

Intormation on the tumor inducing action of
superficial cadiation is veviewed. (PmN)



431>
Not qiven, Argonne National Labcratory, Argcenne,
TL. 1972

Program and Abstractsy Eighteenth Annual
Conference on Bioassay, Environsental, and
Analytical Chenistry, October 1C-11, 1972,
ANL-8010; 39 p.

Abstracts are given for the parers presented
at the conference. Scae of the individual
papers will te 4ncluded later in the Data
pase. The main topics covered at the
conferance are: iapact statenents for nuclear
facilities; pu faljout; distributicn of
tritium in envitonmental sasgles;
radionuclides in benthic materials and
radicactivity levels in wild daeer; aexcretion
of Po 210 and Pu following inhalation; and U,
Py, and Ra in man and husan dose fron
tritiated lualnous vatches. Some sessions
dealt nainly with analytical methads and
among ‘hose aentioned are isotope dilutien
analysis, electrostatic separation, 1iquiad
scintillaticn counting, autaradiography,
methods for evaluating Py 239-Am 241 in soil
sasples, detersination of T 129 in silk and
water, and scintillation counting for
detersination of As 24% {pn liver angd skull
bones of baboons. (PHN)

<432>
Pink, R.®. (Ed.), University of Califcconia,
School of nedicine, Los Angeles, CA. 1950

piological studies vith Polonium, Radius and
Plutonium. Naticnal Nuclear Energy Series,
fanhattan profect, Division 8, fcGrawv-fill Baok
Cospany, Ync., New York, New Yoxk, 41% p.

This viulume is one of a series which has bheen
prepared as a record of the research wvork
dona under the flanhattan Prodect and the
Ktomsic Energy Cossission, 1t repaorts the
experinental studies carried out by the
Piological Chemistry Section of the pivision
of Radioactivity in the fanhattan Department
of the university of Rochester. The general
problem undertaken was a comgarison of the
biologlcal effects of threc elements,
polonium, piutonism, and radium, which had
the comnon property of radiocactive decay with
enission of alpha particles. The report an
the vork carried out can te divided rather
naturally into three main pacts. Fart 1
deals vwith the distribution and excretion cof
polonius in man and animals; part 2 discusses
the distribution and excreticn of vadius: and
part 3 deals vith the cosparative toxicities
of polonium, plutonius, and radius in rats,
The Manhattan Project Leports on these
subjects have been condenszed and correlated,
and, wherever feasible, pertinent aata
obtained subsequent to the writing of the
original reports have bheen included, The
three elements inwestigated groved to be very
interesting anes for coagarizon studies in
that they differ videly in their half-lives,
distridution in the body, and rate of
excretion. These difforences appear to be
raflected in their relative toxicities. (rnm)
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<4235
Pinkel, M.P., Argonne Wational taboratnry,
giology nivision, Chicago, 1L. 9u7

The Transaission of Radiostroatius and Plutonium
from Mother to Offspring in Laboratory Animals.
Physiological Zooloqy, 20, 40S~421

mice which ware infected with 5.0 or 2.5
ucizqn of Sr 89 befors concention produced a
swaller number of litters than did the
centrols. Treatment during preqnancy wieh 10
or 5 uCi/ga of Sr 89 or 0.0k, 0.03, or 0.01F
uCi/ga of plutoniua increased the parcentage
ct totally stillborn deliveries, as vell as
the nusber of stillhorn young in viable
litters. The mice vhich were treated during
Fregnancy with either Sr 89 or Pu lived
lonjer, on the average, than did similarly
treated nonpregnant female mice, 1In
addition, radiation damaqge was less severe
asong the Pu~treated mothers than it vas
among nonmothers. The asount of Sr A9
cretained by the mothers immediately after
pacturition vas the sane as that retained by
virgin adult females at comparable time
intervals after injection. A portion of the
natarial that would ordinarily have been
excreted vas lost through the placenta, The
fFercentage of the asternal dose of either Sr
89 or Pu that was found in the young at birth
varied vwith the injection-delivery interval.
The Sr 89 activity per gras of body veight of
the newborn mouse excgeded that of the sother
At the time of delivery {f parturition
occurred within the ficst & days after
administration. At the levels studied, the
concentration of Pu in the young never
exceeded 8 percent of the concentration in
the mother, Treatment of the young animals
vas continued during the period of suckling
by the trausfer of both Pu and Sr 83 through
the breast silk. The initlal excretion of 5S¢
89 by very young mice is considerably lover
than is the initial excretion by adults., The
animals which vere treoated in atero and
tefora veaning with Sr "9 have shown
retardation of growth, malformation of the
long bones, anesia, and csteogenic sarcosa.
The ansals of the Pu series have developaed (o
pathologic conditions to date. Thaere is no
indication that fetal and very young tissues
ace el ther more or less sensitive to Sr 89
and to Pu than are adult tissues. (Auth)

<43ed>

Christaonsen, ¥.R., University of Otah, College
of Nedicine, radiobiology Laboratory, Salt Lake
City, UT. 1957, mMarch 3%

Radiology Repoct. AECU-3522; part of Annual
Progress Report, (p. 55~56), 177 p.

Routine, perlodic studlies of normal and
pecisoned animals have been continued in an
effort to detect minipal changes of heavy
satal fndury at the earlicat possible date
and to ascertain the general skeletal effects
induced by the materials under test. (LCW)



<435>

835>

Cochran, T.f., University of Utah, College of
fedicine, Rnaiublotoqy Laboratory, Salt Lake
city, UTe 19%7, March 31

fistopathological Pindings. ABCU=3522; Part of
Annual Progress Beport, (p. 73-8%), 177 p.

The soft tissue histopatholoqy of %1 toxicity
beagle dogs are described., 1The acute
toxicity changes are most evident in the
kidney, liver, and intestine in plutonius
injected animals, The long ters plutonium
aniazls shov regenerative nodules of the
liver. Partial destructicn or atrophy of
lysphold tissae 48 seen am early as 24 hours
after indection of plutonium and this
soderate atrophy persists to & relative
degree thrcughout the duraticn of the
studies. FReticuloandothelial response,
namely extramedullary hesatopciesis and
hemosiderin deposition, im scst evident in
long term % level plutonium and & level
thoriam animals. (Auth) (LCH)

Table 1 gives the relative sites cf blood
torsation in toxicity dogs with the categories
in the table being time peost injection in days,
vertebral marctcow, fesoral marrow, hematopoiesnis
spleen, hematopoiesis liver and hemosiderin
spleen.

[{ X131

Cahen, Y., and N.E. Vrenn, New York Oniversity
medical Center, Inatitute of Environsental
Medicine, Nev York, NY. 1973

Matabolic Characteristics of Aseticius 207 in
the Adult Baboon., Fadistion Research, SS(1),
126-143

The setabolise of As 231 {n{ected
intravencusly as the citrate vas studied in
four adult fesale bhaboons for pericds canging
up to 6 sonths postinfection. 1In vivo
retention seasuresents vere sade with
bata-scintillation datectors pomitioned over
the whnle hedy and over saricaam specific
orqan sites. 1In addition, As 231
concentrations vere measured in urine, feces,
blood, and tiopny samples af liver and the
frontal bone of the calwvarius to detersine
the rates and routes of deposition and
aycretion, By these tachniqans and from data
obtained at sacrifices at 1 and 3 sonths
postinfection, 1t vas deterained that the
safor early siteas of depozition of An 281 in
the bahoon are in bone (apptcxisately or
equal to 45% and liver (approxisately or
equal to 2A%). Turthecrmore, the elisination
rate of A» 241 from bone was considerably
slover (T 1/2 eff. equals several years) tharn
that from the liver (T 172 eff, frcm %, St
aonths) . the activity present in the 1i{ver
appears to be almost totally excreted via the
tacal route, (Auth)
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<IN

pahluan, 0., The %gsearch Inatitute Of Wationsl
Cafense, 3tockhole, Swaden, 1973, Jone

Seissic Source and fransaisaion Punctions fros
Dnderqground Ruclear Explos.ons with Known Yields
at Nevada Test Site. FOA-U~§345-a-1; 38 p.

A model is presented for the simultaneocus
deternination of the relative variation in
transaission propacties to 4iffereant stations
4nd of the relative differsnces batwsen the
seisalc sources for closely spaced
underground nuclear explosions recorded by a
fized seismological station netvork. The
sodel ia lpgllna to shortperiod data reported
ftas 24 glo! llll distributed stations fros V2
undsrground nuclear explosions with known
vields at Nevada Test Site. Thae obtained
teansuission functions vary within a Zactor
of 10 hetwean the Aiffarent atations and show
4 wask decrease with epicenter-diatance and
little corrolation with Gutenberg
asplitude~distance curvo, The relative
source functions tor 10 explosiona in tulf
and thyolite, with yields in the range 15«
1200 kt ate with good cortrelation
stoportional to explosion yield to 0.9, Tve
theoretical models, one by Haskell and one by
fusller-furphy, sre compared with each other
and they zqgree well for frequencies eround 1t
1z and for yields in the range 3-300 kt, ‘The
fagkell model for tuff is modifind to be more
cecspatible with the models for male, granite
and alluvius. 7The Haskell model predices
stranger asplitude variation with frequancy
ané yield than the Weeller-facphy model. The
cbsatved relative asource functions are
ceapared with the relative asplitudes
cbtained from the tvo smource sodels., The
agteemant is fairly good vhen =oam
sodifications of the parazeters in the
flaskell models are made, (Auth)

<4185

Davies, C.¥., London Schaol of Hygiene and
;Eopicul Hedicine, London, England. 19A4, July

Tnhaled madivactive Particles and Gases. Part
of troceedings ot the Ird NHanford Biology
Sysposium hald in Richland, washington, May -5,
1964:, wature, 203(8983), 352-355

The tisks of inhaled radioactive patticles
and qases fros nuclear auxiliary power units,
and nuclear-povered rocket angines vere
discussed at the third Hanford Biology
Syaposiam, Handling aerosola of aixed
tission products and geperation of laboratory
clouds o2 aerosol sjrays vere also Aiscussed.
The probless relating from exposute to
vatious particle slizes waere subjects in the
sysposius. Phases of lung cleatance wera
fdentifiad and lung studies involving dogs,
tats, rabdhits and san vere included, (HP)



<3395

Dilley, J.V., Battelle Mesorial Instfitute,
vacific ¥orthvest Laboratories, Bioloay
Departaent, Richland, ¥A 99152. 1972

The aciqin of Urinacy Taucine Zxcreticn Ouring

Chronic Radiation Infury. FRadiation Research,
%0, 191-196

Increased urinary taurine levels were
obnerved in dogs that had a chronlc
lysphopenia for 2 V/2 %o 3 years atfter
inhaling Pu 239 PuUN2 aerosols. A correlation
betvean the cnset of lysghopenia and
increaxed cayrine excrtetion wae also noted (=
dogs viehin ehree months after inhsling Pu
239 pun2. HRumans underqgoing extracorpoteal
{rradiation for the treataent of chronic
lyaphocytic leukeuia descnstrated an
increared urinary taucine level which
correlated well with the reduction in the
nusher of circulating lyesghocytes, These data
lend support to tha hypothesis that the
fincreaned taurine sxcration following chronic
pactial hody irradiaticn originates froms the
dentruction of citculating lysphocytes.

(Auth)

L{ T

Ofllev, J.¥,, Battelle feaccial Inatitgte,
Pacific forthvest Lshoratories, Biology
Departsent, Plichland, WA. 19664, January

Taurine fxcreticn Polloving Plutonfus Oxide
Irhalacion, ®NUL-280: Pace of Thespson, R.C,
and Svetna, P.G. (243.), Annoal Neport for 1955,
({p. 8%=0%, 139 p,

A éucroase in circulating lyaghocytes s
urually correlated with an incressed
excretion of tautine in the urine of beagle
do/in axpased to aetosols of Pu 239 Puo2.
Tenty-four hour urine samples were collcc!ce
trum & control 209 and frcy esch of tie
Llysphopenic doqs that had inhaled Fu 210 PsC2?
three years previously. Tautine was
separatnad on a tesin coluan, puridied by
paper rhrosatonrarhy and
spectriphotasettically detersined. The
tesul’n show that in in four of the five
expos 4 beaqles, tsuctine exctetion vas higher
than 3% the control 4og. It is suggested
that tie increased lcvel of utinacy tearine
originates 2rom, and ratlects the destructicn
of, cir:ulating lyaphocytes. (lluth) (PN}

a1y

Dougherty, J.f., and K, Saymour, Univeraity of
Dtah, College of nedicine, Radictiology
{aboratory, Salt Laeke City, OF. 1957, fatch 31

fesatoloqy Report, ARCU-3%22; Part of Andwal
Progress PReport, (p. S7-72), 77 p.

Fork in progress since the last anssal teport
is diwecussed, 1In the toutise hesatology
Proyras on the toxicity dogs, threo control
exseinations are uade during the acath prior
to infection. 7The hematologicel valaoes
detarained are hemtocrit (YPRC}, hemoylodinm,
RBC, medisentation rate, re%iculocyte cauat,
¥BC, ditect eosinophil couat, difterential
count of 800 cells and Afrect platelet count,
To glee trends and pacait cosgarisca of the
effects of Aifferent isotopes on tha
hesatapoletic syates, tsbles atre presented
giving sesd values of selected hesatologicel
deterainations at yearly intecvals for as
sany Qrosps cf dogs as have teen OB
sxperinest for fowr years for esch isotope.
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The isotopes used were Py 239, Ra 226, Ra
228, Th 22A and Sr 90. Terainal hematology
valuns for 7 of A dogs that died or have been
sacrificed since the Septaembar 1956 report
age tabulated and a summary of the findings
is pressnted. BDone aarrov studles on a
series of S-level test-run Pu dogs sacrificeq
at tntervals of 1 day to 2 years ace
eabulated and summaries of the f{indlngs are
given, MAdditional toxicity dogs have been
addad to the 51003 volume studies and repeat
dqtarainations have heen made on toxicity
4cqs vwhich have shava a change in venous
hesatocrit since their last detecrmination. &
discussion is presentcd of the studies on
concentration of steroids in blood and urine,
and catadboliss of 4C 14 Cortisol by
csteosarcona cells. The qroup vorking in the
cancer %esearch Latoratotry, Depactsent of
Anatomy has shown that 1) wmalignant cells of
cegtain types have a steroid conversion
setabnlise wvhich differs fres their norsal
celii.ar countergarts and, 2) certain of
these conversicn products appear in blood and
urine and say be of diagnostic and prognestic
signiflicance. (LCW)

A tatle is included on hesatological
detersinations of v tc 5 level Pu 239 injected
daqs. Tables are presented on pre-sacrifice
blocd findings and bone sarrow syeloid-erythoiq
ratics on S~level test-tun Pu dogs. A table on
the tlaod volume studies of toxicity doge is
alsc (ncluded.

<42y

touqherty, J.fi., J.%2. Bovers, R.C. Bay, and P.
Keyanonda, Oniversity of Otah, College of
Redicine, Radiobiology Labdboratory, Salt Lake
Cicy, OT. 1955, August

Cenparison of Resatologic EBffects of Intecnally
Depcsited Radius and Plutonius in Dogs., Part of
Proceedings of Che 30th Annual Meeting of the
Radiclogical Saciety of worth Aserics held in
toz Angeles, California, Dacesber S5-10, 1954,
Published in Radiology, 65(N, 253-2%9,

fesatologic alterations observed during the
tirst year folloving intravanous injection of
Pu and Aa {nto beagle 4098 are reported.
Aboat 90X of the Pu 239 is retalned in the
bedy and most of this is fizxed on periosteal
and endonteal surfeces of the bone.
Approxisately 25% of the Ra 226 is retajined
and is deposited 4iffugely in the bone,
Resaculoqic responses vere sisilar in degree
vhen ccsparable amounts of the radionuclides
age retained in the body. Only {n
erythrocyte resaponse could any greater effect
te noted for Pun. The reason for sgsre
censistant depression of red cell values vas
not appatent at the present stage of the
atody, Blood lysphocytes decreassd
significantly in nusber daring the first
yeat. (BBNM}



<u83>

<4u3>

Dougherty, J.H., and L.S. Rosentlatt, University
of tutah, College of Medicine, Division of
Radiobiology, Department of Anatomy, Salt Lake
City, UT. 1971

Long-Ters Hematological Effects of Internal
taitters in Beagles. Radlation Resaacch, 49,
319-331

The hematological effects af five internal
enitters namely, Ra 226, Pu 239, Ra 228, Th
228 and Sr 90 injected intoc adult treagles
have been analyzed for 8 years postinjection.
Pive to seven dose levels were utilized per
radtonucliide ranging from near peraissible
levels to levels causlag bone tumors, The
rain hematological altarations were
depression cf gqranular leukocytes and, to a
lesser extent, erythrocytes. The depressions
of leukocytes were dose dependent. Some
recovery vas noted at higher levels for
polymorphonuclear leukocytes but not for
lymphacytes. Transient depressions of blood
cells were seen at lover dose levels, Port
any type of cell, ainimal values were similar
for all radicnuclides and at ccmparable dose
levels., Ralative toxicities of the
radionuclides to “he hematopcietic systes
ware related to deposition patterns and type
of particle emission. (Auth)

<ugund>
Durakovic, A.B., J.G. Hollins, and M.C. Storr,
National Pesearch council of Canada, Division of
Biological sciences, Ottava, Ontario, Canada,
1973, Hay

The Influence af Age and Sex on the Metabolisa
of Americium ty Rats. Health Physics, 24,
541-5u6

The retention of Am 281 by the whole boly and
tissues was studied in male and fesale rats
of four aqes after intravenous inqection of
anericiue in the fora of citrate,

significant variations of the netabolisa of
apericica vith age and Sex were demonstrated
in kidney, liver, and bone. The
concentration of americium by kidney and
liver was positively correlated with age,
while the concentration by bene wvas
negatively correlated vwith age. The
concentration of americium by kidney and bcne
Was greater 4in male than in fewale rats, but
the concentration by liver vas greater in the
female rats. The radlotoxicolegical
implications of these results are discussed.
(Auth)

<uu5>

Belyaev, Yu.A., Not given. 1969
Americium 241 Distribution in Rats and the
Effect of Complexing Substances on Its
®limination. ABC-txr-7195; Part of Moskalev,
Yu.X. (Bd.), Radioactive Isotopes and the Body,
(p. 16B-174), 858 p.

The distribution of americium in the body of
rats after 1, 3, 18, 30, 90 and 180 days
following intraperitoneal injection of
americine chloride (1.2 uCi/rat) was studied.
About 55% of the isotope is retained in the
liver and 20-25% in the skeleton. While
americiua is gradually eliminated from the
livor (1% of adsinistered quantity remains
after 5 months), its content in the skeleton
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temins constant over a half yvear. Americiua
disappears fairly rapidly from the blood:
0% of the administered dose is noted in the
blecod after 3 minutes and only 4% after 2
hours. DTPA and a mixture of
Y-aninopolyacetic acids have a strong effect
¢n the elimination of americium.

Tetracycline is least effective, lowering the
americium content preferentially in soft
tissues. (Auth)

Table 1 shows Am 281 content in organs and
excreta of rats in % of adainistered dose at
dlgte:ent periods after IP adainistration of Am
241 »sCl3.

<uub>
Garner, R.J., U.5. Environmental Protection
Agency, Radiatlon Office, Rockville, ®D. 1972

Transfor of Radioactive Haterials froa the
Terrestrial BEnvironment ta Animals and Wan. The
chesmical Rubber Company, CRC Press, Cleveland,
ohic, 57 p.

%uclides which present a problem in the
foreseeable future in transfer from the
terrestrial anvironment to man and animals
are tritium, Xr 85, I 129, I 131 and Pu 239.
The data for aany long-lived nuclides are
inadequate to permit a valid assessaent of
the consequences of build-up in the
environment and hence inadequate to permit
little more then speculation on the
significance of the impact of man's current
activities upon future genirations. The data
necassary to make reasonable predictions of
the fmpact of the short-lived nuclides that
would predominate under circumstances of
peaceful uses of atomic energy or a nuclear
accident and the subsequent bahavior,
rossibly over several decades, of many of the
agsociated long lived nuclides are available.
(RE)

Part of baok on plutonium 239 abstracted
separately in this data base.

<uu?r>
Garner, R.J., U.S5. Environmental Protection
Agency, Radiation Office, Rockville, #D. 1972

Plutonium 239. part of Transfer of Radiocactive
materials from the Terrestrial Environment to
Animals and Man. The Chemical Rubber Company,
CRC Fress, Cleveland, Ohio, (p. 41), 57 p.

Reguspension say become the limiting hazard
to nan and animals from deposited Pu 239,
The criterion of hazard wvill be the degree of
suspansion of dust in the resplrable size
range. Although in experimental studies
conducted at the Nevada Test Site little or
nc resuspension of Pu 239 occurred except
from heavy gusts of wind or mecharical
disturbance, it must be borne in aind that
deposited material pay become weathered or
suffer disintegration to a respirable size
during the process of resuspension. Yo
studies are available to indicate if
veathering increases the biological activity
of pu 239,

Whole book is abstracted separately in this data
base.



<848>
Goldthorpe, H.C., S. Bennett, and R.A. Olsen,
University of Dtah, College of medicine,
fRadioblology Laboratory, Salt Lake City, UT.
1957, narch 31

Blochemical Report. AECy=-3522:; Part of Annual
Progreas Report, (p. 115~131), 177 p.

The raport is divided into fcur parts. The
firgt part presents the basic clinical
cheaistry following radioisotope injection.
The basic clinical cheaistry werk cf this
group is reported in the same manner as in
pravious reports, that is at thirty and sixey
days, six months and at yearly intenvals
post{n1ectton. Plutonium shows aore blood
chenistry changes than radius, radiothcriuas
or mesothorium but the average days of life
aftor injection with plutonium hefore having
to Se sacrificed are longer than with any of
the other isotopes being studied. As the
nupber of dogs involved in each isotope
sories increases the striking changes seen in
the valuas of the various serum constitutents
are less proncunced. There are still
individual dogs showing striking changes but
they become podified in the average values
ocbtained with comparably treated dogs.
Changes in the blood chemistry values firom
norsal do not necessarily mean that the
isotope is more toxic than ancther one
shoving smaller changes in values, TLo next
part discusses the effects of aging on the
glycoprotein and seromucoid levels in the
serum. A graph is presented showing the
results of the study. 1In part three the
effocts of injected radioisotopes on the
blood serum glycoprotein and seromucoids are
discussed. Data is tahulated for Pu, Ra,
McTh, RATh and Sr, glving the qglycoprotein
and seromucoid values in s9/100 ml szerua,

The final part in the xeport discusses
qglycoprotein and sserosucoid hlceod serim
levels of sacrificed dogs with data tabulated
for individual dogs. (LCW)

Tables are included which give the seram
chenistry values and the glycopvotein and
seronucoid values in mgs100 sl serus for dogs
indected with Pu 239, Ra 226, Ra 228, ?h 228 and
Sr 90, Another table gives the glycoprotein and
seronucoids values in ng/100 el serus for
sacrifice? dogs.

<iu9>
familton, P.T., Radiological Prctectlon Service,
Sutton, Surrey, BEngland, 1572, February

The Concentration of Uranium in Man and HAis
piet, Health Physics, 22, 149~-1%3

Prom measurenments of the concentration of
uranium in normal human tissces, it is
egtimated that a 70-kg wman (ICRP Standard
man) contains a minimuas Of approximately 100
ug ¥ and a waximum of aprroximately 125 ug U.
The concentration of uranius in items of

food and prepared diet from the United
Kingdom suggests a daily intake of
approximately 1 ug U. (Auth)

Table 1 shous the concentrativn ¢f uranium in
human organs and tissues, Tahles 2a and 3 show
the concentration of uraniue in various itens of
dilet,
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<us0d>

Hamilton, B.I., Radiological Protection Service,
Sutton, Surrey, England. 1970, October

The Concentration of Uranlum in Alr from
centragted Watural Environments. FHealth
Physics, 19, 511-520

The concentration of vuranium in the air was
detoarmined by the fission track method, using
polycarbonate detectors, from two contrasted
natural environments, namcly, the
Radiological Protection Service site at
Sutton, 0U.X., and during an ocean traverse
fron Belgium to Antarctica. A modal
cancentration of 20 x 10(B=12) g U/m3 air and
4% ug of dust/m3 air vas obtained for the
Sutton site which ie eqalvalent ¢to a modal
concentration of 0.4 ppm U in the alr
particulate matter., A mean concentration of
4% x 10(B=12) ug U/m3d air vas obtailned for
Atlantic ocean air sampled in the Northexn
flamisphere; in the Southern Hemisphere, no
granium vas Jdatected in many of the samples,
but a mean concentration of 3 x 10(E=12) ¢
O/m3 air vas obtaiped for air saspled on the
1and mass of Antarctica. Various sources are
congidered to account for the presence of
uranias in the air, A correlation hetween
the periodicity of fission products in the
alr and the concentration of uranium is
ncted, It is concluded that uranium present
in the alr at a particular site consists of
local debris, together with distant debris
transported as a result of vorld wide
neteorological conditions, (Auth)

Pigure 3 shovs the variations in the
concentration of uranium in a Soil profile at
Sptton, United Kingdom.

<4¢1>
Rarley, J.H. (Ed.), Realth and Safety
Laboratory, New York, NY. 1972

HASL Procedures Manual. HASL-300, (5~1): 103 p.

The first section of the Procedures Manual
discusses radicactivity fundasentals,
counting (detectors) and gtatistics. The
next sectlion *s devoted to sampling
principles am methods, The properties of
aerosols are described, as vell as
instrumentation for accurate measurement of
sanple volume, air movers (positive
displacement pusmps and centrifugal tumps),
agplication of air sampling in the evaluation
and control of the occupational environment,
and detezils of soil sampling (abstracted
separately for the data base and includes
some zeasurements for Pu 23% at various
sites) . Procedures are outlined for the
radiochenical determination of several
radionuclides including ce 141, Cs 137, Pe
£, Pe 59, tritiuw, P 32 and Sr 90. (FAM)



<a52>

<u52>
Hardy, B.P., Jr., Health and Safety Laboratory,
Enviconsantal Studies Dievis{on, New York, WY,
1973, January 1

Health and Safety Lahoratory, Pallout Progras
Quarterly Summary Report (Septesber 1V, 1972
through December 1, 1972). HASL-266; 172 p.

Current data is presented frca the RASL
Pallout Program, the Wational Radiation
Laboratory in New Zealand, and the BURATON
Joint Naciecar Research Center at Ispra,
Ytaly. The initial sectlon consists of
interpretive reports on strontiuas 90 falloat
over the atvlantic, fallout trxitium and dose
commitment, and quality control analyses of
gurface air, fallout, diet, an2 bhane analyeas
during 1971. Subsequent sections include
tabulations of radionuclide levels in
fallout, surface air, stratospheric ailr,
uilk, and tap vater. A bidbliography of
recent publications related to radionuclide
studies, is also presented, (Auth)

Tables of Pu 238 and Pu 239 contentrations in
surface air during 1965-1972 for sevaral
countries are given in the sypendix.

<us3>
Harley, J.H. (Rd.), Health and Safety
Laboratory, New York, NY. 1972

soil sampling. HASL-300(S-1y: Part of HASL
Procedures Manual, {p. %3-53), 103 p.

The sampling of soll is a useful approach to
detereining the accumulated ascunts of
atchorne lonq-1ived radiaactive cantaminants
and stable ccntaminants that depoait on the
ground. Soil sampling i¢ of little value in
ateenpting to estimate small increments over
a period of a few years or less and is not a
good routine method of envicanmental
monitoring except in pre-operational surveys.
collections of deposition or of airborne
saterial are much nore speclfic and give much
nore inforsmation with respect to the time
vhen contamination occurred. Soll samples
should only te used after a glant §s in
operation vhen the proper measurements have
not tean wade befciehand and it is necessary
to salvage scme informaticn after a
contasination hasg occurred. The various
purposes for vhich soil saspling has been
adopted are described, They include dopasit
inventories such as the estimation of total
amount of Pu released from the Rocky Plats
Plant, deposition increment, agricoltural
availabilicy, resuspension availability, and
distribution of contasinant, The mechanical
proceduraes tecoseended for sasgling and for
preparation of the sample are given. The
procedures described include the ccre methaod,
template method and depth prefile. The
reproducibility ot sampling is discussed.
{Puxy

Table t shows the craparison of estimates of
radionuclides {Sr 90, Cs 137 and Pu 239) at
nearby sites,

<4%56>
Hempelmann, L.H., C.R. Richmond, and G,L. foelx,
University of Rochoster, School of #edicine and
Dentistry, Departaent of Radiology, Rochester,
NY$ Loa Alamos Scientific Laboratory, Los
Alamos, ¥n, 1973, January

A Twenty-Saven Year 3tudy of Selectnd Los
Alamos Plutonium Vorkers. LA-5188-8S; 3% p,

Tuenty-five sale subjects who vorked with
plutonium during Werld War IT under
extcaordinarily crude vorking conditions have
been followed madically for a period of 27
years. Rithin the past yaar, 21 of tlese wen
have been examined at the Los Alamos
Sciantific Laboratcry, and 3 more will be
studied in 1973. 1In addition to physical
exasinations and laboratory studies (complete
blood count, blood chemistcy profile, and
urinalysis) , roentgenograns ware taken of

the chest, pelvis, knee, and teeth. The
chromosones of lyaphocytes cultured from the
reripheral blood and cells exfoliated froas
the pulmonary tract wverae also studied. Urine
sfecimens assayed for plutoniam gave a
calculated current body turden (excluding the
lungs) ranging froms 0,005 to 0.%82 uci, and
lov-cnerqgy radiation esitted by internally
deposited transuranic elements in the chest
disclosed lung burdens probably of less than
approxisately 0.01 uCi, fTo date, none of the
nedical findings in the group can de
attributed definitely to internally deposited
plutonium, The bronchial cells of several of
the subjects shovwed modarate to sarked
setaplastic change, but the significance of
these changesa j§s not clear, Diceases and
physical changes characteristic of a male
pcpulation entering its sixth decade were
chservad. Baecausae of the sSmall body bhurdens
an the order of the maxisus permissible level
in these men so heavily exposed to plutonium
coapounds, it is concluded that the body has
protective mechanisas which are effective in
discrininavting agalnst these materials
fcllowing sowe types of occupationnl
exposures. This is presumably explained by
the 4insolubility of many of its compounds.
Plutonium 1s more toxic than radius i€
deposited in certain body tissues, especially
bone; hovever, from the practical point of
viev, plutonium seess to be less hazardous to
handle. (Auth)

Agpendix B gives a urine assay method and
equations for estimating body burdan. Table 4
shous Pu body burden estimates for man folloving
exposure. Table 5 shows ctccumulated average
organ doses for persons exposed to Pu by
inhalation.

<uc5>
Hillyer, R.?., and G.E. Dagle, Dou Cheaical
Ccepany, Rocky Plats Division, Golden, CO.
1973, June 15

Electron Diffraction Study of Plutonium Oxide
Particulates in Dog Lymph Tissue. RPP=-20SU3 7 p,

topliteal lyaph-node sections from beagle
dcgs vere examined with the electron
sicroscope in crder to define localized
particulates., By aeans of autoradiography,
fatticulates in the lyaph tissue had been
determined praviously to be alpha emitters
(radicactive). However, with electron
diffractton, the particulates have been
identified as plutoniue oxide (Pu02). (Auth)



<u56>

Hodge, V.P., T.R, Polsom, and D.R. Young,
Scripps ;nstitutlon of Oceanography, La Jolla,
Ch. 197

Retention of Fallont constituents in Upper
Layers of the racific ocean as Estimated froa
Studies of a Tuna Mopulation. CONP-720708-10;
IAEA/SN-158/15: STI/PUB/313; Part of Proceedings
of Sllposinn on the Interacticn of Radloactive
Contasinants with the Constituents of the Marine
Environsent held in Seattle, Washington, July
10-14, 1972, (p. 263-276), 786 r.

Repoated seasuresents of cobalt 60, zinc 65,
manqanese %4, cesium 137, silver 110m, silver
108s, and plutonium 239 in several organs of
albacore tuna suqgeat that the upper layers
of the north pacific Qcean can retain large
fractions of several speties of trace
elesents for periods of 4 decade or nore.

Yor example, cesium 137 concentrations in the
liver and muscle tissues of Korth pacific
albacore caught from 1965-1971 decreased to
half in about 10 years. In comparison, the
reported rate of input from fallout during
this period decreased eore rapidly, closer to
half in one year. This suggests a strong
retention of cesium 137 in the upper waser
sasses which are accassible tc tha fish. Tt
is of interest to note that long
environmental persistences in the upper
oceanic layers are also indicated for some
other nuclides that are such more highly
accusulated ty organiess thap 18 cesium. For
example, cahbalt 60 and silver 108m
concentrations in albacore liver tissues fell
to half during this period in 2.6 and 7.1
yoars respectively, Plutonics 239
concentrations in the livers decceased to
half in about 3.5 years. The attenuation
rate of zinc 65 was discontinucus Lbetween
1965 and 1968. This fact, along with
cbsarvation of comparatively high ratios of
zinc 65 to cohalt 60 in tunas of the southern
hemisphere fcllowing 1968, suggests that new
large weapons vere tested tha¢ gave off
relatively large anounts of 2inc 65. (Auth)

Pigure 7 shovs the concentraticns of Pa 2139 4&n
liver tissvers of albacore tuna caught off the
coast of San Diego fros 1968-1971.

857>

edsundson, B., Jr., V., Schultz, and A.¥.
Klement, Jr., U.S. Environmental Protection
Agency, Seattle, WA; Wwashington State
Ongvetsity, Uepactment of Zoology, Pullman, WA.
1972

farine Radioecolagy, A Selected Biblicgraphy of
Hon-Russian Literature. TID-3917 (Sugpl. 1); 76
P.

The 885 references contain author,
publication date, title, pcblicaticn
degcription an? secondary source. Mo
abstracts or indexes are included. (BHP)

<456>

<hs8>

Plvood, J.W., Oak Bido’: National Laboratory,
Ruclear Salety Inforwation Center, Oak Ridge,
™. 1971, asly=-d=just

Ecological Aspects of Tritium Behavior in the
Environment. Wuclear Safety, 12(4), 326-337

Review of the literature indicates that
tritium can be taken in by plants and animals
and organically bound, regardless of means
of exposure. However, there appears to be no
concentration factor relative to hydrogen at
any lavel of food chains analyzed to date.
1sotope effects apparently 4o not
sigaificantly alter tritium behavior coapared
with that of stable hydrogen in natucal
ecosystens. Turnover times of tritium in
ccupled acosystem compartmsents are.dependent
on climatic, hydrological, and seteorological
factors and thus are site specific for each
ecosysten. Half-times sre much longer in a
degert ecosystem compared with those in a
tropical taln forest. The total ecosystenm
will have a half-time of retention at least
as long as the compartment with the longest
half-timec. Tritius hody burden is dependent
on the pathways of exposure; tissue-bound
fractions arise prisarily froam organically
beund tritius in food. Biological half-lives
of tigsue-hound fractions are longer than the
half-1i{%e of the body-water component and
may be as long as one-third of the organism's
life-gpin. Tritium in all compartments in a
chronically contasinated ecosysten would be
expected to be uniforsly labeled with # 3,
with the tritium ratio being dependent on
releage levels, (Auth) (HP)
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<459>

Brokhin, R.ke, NeA« Koshurnikova, V.K. Lesberg,
"23 Lyubchanskii, and G.NW. Reshetov, Mot given.
19

Content and Microdistridbution of Plutonium 239
and notphological Changes in the Lungs of Rats
Intratracheally Adsinistered This Isotope.
AEC-t,-6944; Part of Moskalev, Yu.I.,
Distribution and Biologiczl Effects of
Radioactive Isctopes, (p. 122-130}, 719 p.

The behavior of Pu 239 in the lungs when
intratracheally adainistered in the form of
vagious salts is chiefly detersined by the
physicocheaical fors of the coEpound
adsinistered. The Pu 239 content of the
lungs folloving the adsinjistration of the
nitrate salt of platonius {5 5-10 tf{mes as
hiqgh as following the administraticn of
sodium plutonyltriscetate, The elimination
of Pu 239 following its adsinistration in the
fora of the above mentiored s£alts cheys the
exponential law, except that on
adwinistration of sodius plutonyltriacetate
the elimination occurs at a much mcre rapid
rate. The sicrodistrlhution of Pu 239 in
the lungs of rats in the early stages
beginning with the 3rd-gth day is relatively
unifora but subsequently it tecomas focal,
around vessels and bronchi. A iarge amount
of Pu 239 is transported from the lungs by
the macrophages to the regioral lyaphatic
nodes., Histological changes in the lungs
depend on the pattern of microdistrihution of
Pu 239 and arise chiefly in the foci of
build-up of the radioisotope. The earliest
changes are dystrophy and desquamation of the
bronchial and alveolar epithelium as well as
perivascalar edema. 7This is followved by
chronic inflamnation, The pathological
process resuylts in the onset of
pneunosclerosis and occasionally lung cancer.
The Sclerotic process begins with
proliferation of connective-tissue cellular
elements with formation of fibrous
structures, At a later stage this is
accoapanied by direct acellular sclerosis
against a background of lyaphe and
hemodynamic disorders and hypcxia. (Auth)

<460>

Hicward, B.B.,, Battella Memorial Institute,
racific worthwest Labcratories, piology
Department, Richland, WA. 1970, Deceaber

The Morphology of Bxperimental Lung Tusors in
Beagle pugs. CONP-T00501; ABC Symposium Series
No. 21; part of Nettesheis, P., ot al) (Fds.),
Proceadings of a Symposius on Morphology of
Erperinental Respiratery Carcinogenesis held in
Gatlinprurg, Tennessee, May 13-16, 1970, {(p.
187-160), 483 p.

The results of a long-tera study to evaluate
the pathologic effects in the lungs following
Pu 239 Pu02 particle inhalation, using beadle
dogs as the oxparimental animals are
described. 0Of 40 dogs exposed to Pu 239 PuQ2
particles having a count median diameter of
0.1 to 0.5 u, 22 died with primary lung
negplasia 38 to 110 months pastexposure, 8
died of pulmonary fibrosis, S were killed for
radionuclide distribution measurements, and §
ate still alive over 9 years post exposure.
Initial alveolar decposition ranged fros 0.5
tc 3.5 uci, and sccemulated radiation dose
was 2500 to 12,000 rads, Nost lung tumors
wera found to ke bronchioic-alveolar
carcinonas of peripheral arigin, with two
reripheral squamous cell carcinomas and three
eridernoid carcinomas. Also in this group of
dcgs there were three tloracic sarcomas and
two dogs with malignant lyaphomas. (Aiath)

<461>

Pair, w.J., J.P, Herring, and L.A. Gaorge,
General Blectric Company, Hanford Atomic
Products Operation, Bioloyy Laboratory,
Richland, Wa. 1962, January 15

Retention, Translocation. and Bxcretion of
Inhaled Plutoniua. HW~72500: Part of Kornberqg,
H.A. and Svezea, BE.G, (Pds,), Hanford Biology
Fegsearch Annual Report for 1961, (p. 6G1-66), 180
P

The retention, transicocation, and excretion
of plutonium in dogs are compared for
inhalation of six different plutonium dioxide
a€erosols and for plutonium nitrate. The
translocation and oxiretion of Pu 239 were
significantly greater atter inhalation of Pu
239 pu 02 aerosol with a count median
diameter (CMD) of 0.12 u than after
inhalation of aerosols with CaD's of 0.3 u te
0.60 u. The rate cf urinary excretion
exprassed as percent of the body burden was
akout five times greater after inhalation
than after intravenous injection of plutoniue
nitrate, although the same total anount was
excreted over a 30-day period. (Auth)

Table 1 ghows excretion, retention, and
translocation of inhaled plutonium dioxide in
dcgs. Tabie 2 shows the fate of Pu thirty days
after administration of plutonium nitrate.



<462>
Not given, Neveda Operations Office, Las Vegas,
HV. 1972, June

Clegup Summary Report, Tatum Leme Yest Site,
Mississippi. NV0-129; 16 p.

All Tatum Dose Test Site radiation dose
levels which night be potantially hazatdous
to presont and future husan surface use have
been reduced to ke lowest practicable
levels, consistent with the apgliceble
quides, The cleanup vas acccapligshed by (1)
sampling #nd analyzing of soil, water,
veagetation, and indigenous animal life from
on-site vork areas and contiquocs cff-site
areas, (2) excavating and placing »l}
contasinated soil and pumping all
conteminated water and ather accunylated
contaninated fluids into the Tatus Salt Dame
nuclear cavity, (M sealing the cavity hy
rlugging all drillad entry hcles_with cesent,
and (4) transportiay for disgcsal at WIS all
remaining nolids {(ancludinug several typas of
saterial), equipmant, debris, and cther
personal property eilner contaminated ot
suspected cf contasinaticn. The pest-cleandp
radiological status of the site was
deternined by analyses of sagpgles c¢f vater,
s0ils, garden produce and enwirouasental
samples from man’s food web ip<luding rabbit,
squirrel, quail, garden produce, chicken,
eqqs, pecans and white-tailed decg, Migraticn
of radionuclides to mam through tesaspension
in air and water was desoraired to be
negligible. 1Trenty-four houx &%% gamples
collected after decontasisiiion st sevaral
locations indicated nd eljnificant activity
above hackground levels i.e. 10(H+15-10(E=-11)
uCi/zcc qamma, WU (B-15-10({E-14) utiscec beva,
10 (2-17) =10 (B~15) aCi/cc Sr 90, and

M (E-18)-10(B~17} uCiscc Pu 139. (EuMy

Table 7 shows radionuclide (inztuding tu 23¢,
Pue 239) content of tissues of aevetag aninals,
€izh and quail., fTabla 5 shovs radiopuclide
coatent of vegetation, soil and air saaples,

<463>

Smith, A.B., and 4.B, Moore, Western
Environsental Research Laboratory, Office of
Dose Assessaent and Systeams Analysis, Las Vegas,
8Y. 1972, Januarcy

Report of the Radiological Clean-uy of Bikini
Atoll. SWRHL-1%1r; 05 p.

The AMtoll of Bikini was the sgukject of an
intensive clean-up effort in 1969 by a qeint
AEC-DASA task force, The task force vas
responsible 2or rehabilitating the islands of
Bikin{ and Enyu in preparaticn for the
resettlement of the Blkinian geople to their
home islands, Objectives of tle clean-up
effort ware: removal of all dibris fros the
islands; determination of existing radlation
levels on each islands analysis of avajiladle
food items for radionuclide distritution: and
clearing of vegetation from 1land fcr
agricnltural redevelopsent. (ipon completion
of these objectives, the islands were turned
over to the Trust Territcries for the
agricultural phase of the prcgram, The
radiological conditions detected before,
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during and foliowing the cleaan-up eftort are
described. The highest expasune-rute
wncasured on vhe islands of Bikini and Enye
vas 120 gR/ht. The meas expusira~riata for
the proposed villag=s nrza on Bikinl was 4a
shshr. Inteqral dese calrulations iuvoleing
theoretical tise puriods spent in various
ateas of the irland and on ths- lagcon and
considering shielding values from coval
aggragate in th+ rillaqa ares were made. The
trojected extecrsl whole hody dose for a
ferson born on Bikini fn 1970 and living
t:er:,tor 70 years wotld be luss than 10 rad.
{Aut

Sevaral fiqures of biskgrownd survey results are
qiven, Tables 1 and . shov noeanp C5 137 and &r¢
70 ccncentration in fand from Bikinig and Snyu
Islands, Table 4 shoss levrls of Pu 239, Pu
240, Pu 238 and Am 241 {n 30i)l. Table 7 shous
wemgasite Pn 239 in nii: zesolis for Bikinid
Tsland 1970, Table 8 shons composite P 239 in
ait results for Enyu Isleund 19°0.

<QEL>

villey, J.V., Battelle femorizl Ynstitute,
Pacltic Ncrthwest Laboratoriesn, Bioloqy
Departient, Richland, WA, 198, Nay

In Vivo and In Vitro Chelation of Plutoniua by
Alpha-<lipoic Acid aad DTPA. DNWL-71u: Part of
Thosgton, R.C., et al (Fds.), Annual Report tor
1967, (p. 6.12-6.13), 2%3 o.

Experimeats were perforped comparing the in
vitre chelating ability of
6,%-ept-githiooctnenoic acii (alpha-lipcic
acia} aad diethylene+rianinepentancetic acid
(BTPA} , and their in wvive applicabiliey as
therapeutic agents for plutoniua renoval.
Glass roluwns were pagkesd uith Sephadex G-25
and loaded with 40 oCi o2 Pu 239 PuO2 (G.3 u
cnb) . After flnshing with water, the coluans
vere treated with elther 9.0 9 DTPA or 0.1 ¢
alpha~lipolc acid and washed vith alditional
water until plotonius was no longer
detectable in the elaate. About 0.3% of the
rlutonive war perrovesd trox the colutn vith
alpha-llpoic acid treetaent; about 0,1% vas
tamoved yith UTPA creatment. ?Pemale rats
were iptravenoasly infncted with 1.0 uci Pu
233 (R03)4 and chen rindomized into three
groups of six anieale «ack. One group
received 30 mg,%q alpha~lipoic acid, the
second group recoived 0.1 uM DTP) per anisal,
the third group teceived 0.9 propylene

glycol and served az cnntzols. A1l
treatments wvere given wntraperitoneally at 3,
2a, 28, and 96 %r after ylutonium indection.
Orine and facen veze collected and che
anigals vere sacrificed dor plutonium tissue
analysis on the tenth 4ar, 7Tho results show
that fn leaching puvc2 fron a fephadex coluen,
algha-lipoic 2¢id was sore effective than
DTER hut was Lneffactles in removing
platonlua fron vats. 71he alphe-liipofc acid
hcwevazs, alterns the distcibution of plutonium
S0 thet greater concontrations are present in
liver, kidawy, and visaeca at the expepse of
the skelaetal huxdan. (INE)
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<u65>

pilley, J.V., and K.,B. NcDonald, Battelle
Menorial Institute, Paclific Northwest

Laboratoriaes, Biology Department, Richland, WA,
1968, 4ay

Removal of Inhaled Plutonius 239 Pu02 in Rats.
BNH#L=T14; Part of Thompson, R.C., et al (BEds.),
Annual Report for 1967, (p. 6.9-6.10), 253 p.

Pemale Sprague-Dawley rats (150-200 g} were
exposed to aerosols of Pu 239 puo2. After
exposure the anipals vere randomized into
groups of five animals each and treated with
the teat agents., All aninmals were
sacrificed 18 days after exposure. The
trachea, lungs, heart, anid all thoracic
lymphatic tissues were analyzed for Pu 239
cnntent. The results show that pragesterona,
chlorpronazine, and Sephadex G-25 were the
most promising of the agents tested for the
ability %0 stimulate removal of inhaled Pu
239 puo?, (PNM)

<U66>
Saenqer, B (Ed.), Unive:sitl of clncinnati,
College of Hedicine, Cincinnat OR. 3,
Pebruacy

Medical Aspects of Radiation iccidents, A
Handbook for Physicians, Health Physicists and
Industrial Hiygienists. TID-18867; 357 p.

The handbook presents pertinent, tested and
usaful information needed by anyohe faced
with a radiation emergency. The design is
such that the simplest instructions are

presented on the frontpiece. A group of rules

then elaborates on these instructions in the
tirst section. The remaining sections
examine variocus possible accidents and

techniques for coping with thea. 1In relation

to Pu 239 the recoamended therapy following
contanination is discussed. Washing is
suggested for removing contaminaticn or
treatment with potassium permanganate
followed by sodius bisulfite. For plutonium
vithin the body, DTPA treatment is
recommended. The hazards to the human body
from Pu and the safety precautions to be
taken following an accident are outlined.
trun)

Table 18.82 shows the radionuclides that may be
encounterad in accidents and gives the critical
orqan and maximum peraissible hcdy bhurden.
Tables 18.83 and 19.84 show maxieum permlssible
concentration of unidentified radionuclides in
vater and atr,

<467>

Lagerquist, C.R., S.2. Hammond, D.L. Bokowski,
and D,B. Hylton, Dov Chemical Ccatany, Rocky
Plats Division, Golden, CO, 1972, nay V; 1973,
December

Distribution of Plytonium and Americium in
occupationally Exposed Husans az Found from
Autopsy Sasples. CONP-720614-6; RPP-1849; Part

of Proceedings ¢f the 17th Annual Meeting of the

Health Physics Society held in las Vegas,
Navada, June 12-16, 1972, (11 p.); Health
Physics, 25, 581-584

Nineteen cases are dlscussed wvhere tissues
wera obtained from autopsy and analyzed
radiochemically for plutonius and americius.
Distribution patterns vanried greatly from
case toc case, depending on: the mcde of

entry, the chemical form, the length of time
since exposure, and perhaps many other
paranaters as well. A typical distribution
was not found, bhut on the average the lung
and tracheal~hronchizl lymph nodes had the
highest concentration of material followed by
the liver, the bones and finally the other
tissues. (Auth)

Table 1 shows concentrations of Pu 239 and Pu
240 in dlsy/ain/g in human autopsy tissues.

Table 2 shows concentrations of Am 241 in
dis/ain/g in human autopsy tissues, Table 3
shows the conmparison ketween the systeaic burden
calculated from urine analyses ard the
extrapolated amount found at autopsy.

<468>

Spalding, R.F.,, and W.M. Sackett, Texas A & M
University, Department of Oceanography, College
Station, TX. 1972, February 11

Graniun in Runoff from the Gulf of Mexico
Distributive Province: Anomalous
Ccncentrations. Science, 175, 629-631

Uranium concentrations in Jorth American
rivers are higher than those reported 20
years ago. The increase is attrihuted to
applications to agricultural land of larger
amounts of phosphate fertilizer containing
appreciable concentrations of uranium.
Paperiments showing a constant
phosphorous~uranium ratio for various types
of fertilizers and for the easily solubilized
fraction of 0-46-0 fertilizers support this
viev. (Auth)

Pigure t showvs uranium concentrations for 22
samrles taken from 15 different rivers that £low
ipto the Gulf of Mexico.

<4€9>
Scnnenblick, B.P., Rutgers University, Newark,
%J. 1972, Pebruary

Lew and Very Low Dose Infiunences af Ionzing
Radiations on Cells and Organisams, Including
Man: A Bibliography. BRH/DBE-72-13

DHEW (FDA) =72-3029; 325 p.

The bibliography lists a sassive literature
certaining to ti,e influence of low and very
levw doses of ionizing radiations (arbitrarily
defined) on a vide range of cells,
organelles, and intracellular sacrosolecules
on diverse organisses and populations. #iore
than 3300 nusbered citations are listed in
eleven categories, vith some inevitable
overlapping. The categories are husan
studies, mammalian studies, octher vertebrate
studies, invertobrate studies, plant studiesn,
microorganism studies, macromolecule studies,
dose studles, space studies, natural
background studies, and general studies. The
general category includes hooks and
monographs, review articles, editorlals,
essays, and studies and rxeports of national
and international commissions concerned with
aspects of the problem of radlation
protection for the general public and for
those occupationally exposed. R Separate lisgt
of the reports utilizing very low dose levels
is included. (PHN)



70>
Hollingsworth, R.B., U.S5. Atonlc Energy
couamission, Washington, DC. 1972, April

Environmental Statement, Conteminated Soil
Removal Vacility, Richland, Washington.
WASH-1520: 36 p.

The Environmental Statement was prepared in
accordance with the National Environmental
Policy Act and in support of the Atonmic
Bnerqy commission's proposal for legislative
authorization and appropriaticns for the
desiqn, construction and operation of the
Contasinated Soil Removal Pacility at
Pichland, Washington. The U.S. Atcnic Bnerqgy
Conmission plans to remove [plutonium
contaninated soil froa the £loor of an
existing enclosed trench (Z-9) used between
July 1955 and June 1962 as a suhsurface
disposal facility for plutonium contaminated
liquids from the Plutonium Pinishing Plant cn
the Hanford Reservation near Richland,

Washington. 1Tt is5 estimated that the soil to
be resoved contains approximately 100
kilograns of plutonium in a volume of
approxlmately 1800 cybic feet, It is
believed that nmore than three-fourths of the
plutonium in the soil (vorth'approximately
$3,000,000) can be economically recovered in
the nearby Plutonium Pinishing Plant. The

proposed operation will permit extensive
evaluation of soil dissoluticn and plutoniua
extraction techniques, Residues froam the
extraction operations and contaminated soil
vwith insufficient plutcnium tc pereit
econoaical extraction will be packaged in
plastic bags, placed in steel drums and
stored in a nev Underground Storage Vaule.
The proposed operation will also permit the
extensive evaluation of techniques for
contaminated soil removal, and for measuring
the plutonius content of the contaminated
so0il. The Cont¢aminated Soil Removal Pacility
and the Underground Stovage vault will
discharge air through high efficiency filters
vhich vill release less than one uCi of
plutoniu® per day %o the atacsghere of a
controlled area at a concentration estimated
to be less than three percent cf the
concentration gquide for a controlled area as
defined in applicable federal standards, 1In
assessing and balancing the tenefits to be
chtained from removing plutonius centaminated
s0i1l from the Z-9 eénclosed trench against the
environaental and economic ccsts, and after
considering the range of alternatives and
their enviconsantal ispact, the Atcmic Energy
Comaission has cencluded that the proposed
action should be andertaken. (Auth) (PHN)

[{3A )
¥ot given, U.S. Atomic Bnergy Coamission,
#ashington, DC. 1972, December

Draft Environmental Statesent, Transuraniua
Solid waste Developsent racility, Los Alamos
scientific Labaratory, New Nexico.
WASH~-1527, (Drafe); 4S p,

The environaental impact of censtructing and
operating a Transuranium Solid waste
Pevelopment Pacility at the los Alamos
Scientific Laboratory {(LASL) in Wew Nexico is
estimated., The present annual generation of
s01id radiocactively-contaminated vastes is
about 70,000 cubic feet, most ot which is
contaminated vith transuranive radionuclides.
A portion of thls volume will te sent to the
development facility:; however, adsinistrative
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procedures will limit the radioactive
inventory in the facility at any ona time to
100 g of Pu 239 and 10 mCi of mixed fission
products. The proposed project proyides for
construction of a building with equipment for
demanstrating solid waste volume reducing
processes such as sorting, compaction and
incineration. Isprovements to land,
filtration for airborne effluents, accidents
such as fires and the eventual
decontanination ana removal of the buildings
are considered. 1In assessing and balancing
the anticipated beneflts against the
envirnnnental and economic costs of the
proposed facility, and after considering the
range of alternatives and their environmental
impacts, the AEC has concluded that the
proposed solid radioactive waste volume
reduction facility should be deslgned¢ and
censtructed.  (PHM)

<472>

Schulz, W.¥., and G.E. Benedict, Atlantic
Richfield Ranford Coapany, Richland, ¥a. 1972,
October

Heontuniue 237, Production and Recovery.
TID-25955; 85 p.

nodified Purex processes are operated at the
0.S. Atomic Pnergy Commission's Hanford and
Savannah River plants to recover kilogras
amounts of Np 237 from irradiated uraniem
metal. The savannah River Purex process is
operated to force all the ¥p 237 fas
inextractable Np(+5)) into the
first-extraction-cycle aqueous raffinate,
from vhich it is recovered by sorption on an
anion~exchange resin. 1In the Hanford schese
HE(+6), produced by BNO2 catalyzed nitrate
oxidation of Np(45), is coextracted with
uranium and plutonium in the first cycle;
neptunium is subseguently separated froam
uranium in the seccnd uraniue cycle,
Variables that affect the equilibriua and
kinetics of the H¥02 catalyzed oxidation step
are enumerated and described; careful control
of these parameters is critical to
satisfactory operation of the Hanford
recovery scheme, At both the Hanford plant
and the Savannah River plant, anion~exchange
frocesses are used to concentrate and purify
the recovered Wp 237. Updated chemical flow
sheets for these wain-line production-scale
g 237 recovery and purification processes
ate provided and discussed. DProjections
susmarized in the reviev indicate that by
1990 as much as 3500 kg of ¥p 237 could be
available each year for recovery from power
reactors in the United States. If
anticipated demands for Pu 238 in medical and
space applications materialize, recovery cf
the mafor part of this Wp 237 will be
nandatory. Behavior of Hp in several
nonaqueous (fluoride-volatility and
ryrochenical) fuel-reprocessing methods is
examinet in the concluding chapter.
ereparation, properties, and reactions of
NpFA and its separation from UPA, PuP6, and
tission-product fluorides are eaphasized.
(Auth)
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<473>
Thomson, B.ds, and A. Walton, Yale University,
Departaent of Geology and Geophysics, New Haven,
CT; Bedford Institute, Atlantic Qceanographic
Laboratory, Dartmouth, Nova Scctia, Canada.
1972

Natural Radioactive Decay Series Elements in the
Oceans and Sediments, Royal Society cof
gdinburgh, Serles B, 72, 167-182

A reviev is presented of studies of the three
naturally occurring radioactive decay series
(Th 232, U 238 and U 235) daughter
radtonuclides in the oceans and sedinments.
The otvigin of high radius concentrations in
sediments and the migration cf radium in
sediments are discussed., Studies of therius
and protactirium are raviewved ander the
following headings: analytical
advances~-direct measurements of U, Th and Pa
isotopes; the thorium isctope ratio (Th
230/Th 232) approach; the
thorium/protactinium (Th 230/Pa 231)
approachs the uranlua isctope ratio (U 234,/U
238) deviation: leaching versug solution of
sedinents; ard comparisons of age
determination methods. (Fum)

W8>

Thompson, R.C. {Comp.}, Battelle Memorial
Tnstitute, Pacific Northwest Latoratories,
Richland, ®A., 1973, Septamber

piology of the Transuranium Elesants, A
#ibliography. BNWL=-1782; 126 p.

The bihliagraphy is a sisple listing,
alphabetical by senior author, of cver 1000
literature citations. The blological
behavior and biolecgical effect of the
transuranius elements have beepn
covered~--tbiclogical® being troadly
interpreted to include behavior and effact
within natural ecosystems and work locations
as vell as within discrete organisss. 1In
areas vhure complete coveraqgqe is attempted,
+he coveraqe extends only t¢ publications in
scientific and technical journals, books, and
tha publighed proceedings of sclentific
meetings. Coveraqge includes articles
abstracted in Wuclear Science Abstracts
through the issue of June 30, 1973. (FPAN)

<475>

Tasura, T., E.R, Eastwood, and C.N. Sealand, 0ak
Ridge National Laboratory, Envircnmental

sciences divisicn, Oak Ridge, TW. 1973, Pebruary

applied Solils and Waste Management Studies.
ORNIL-4848; part of Annual Progress Report for
period Ending Septemder 30, 1472, (p. 49-57),
127 p.

Progress is reportnd on the characterization
of pPu-contawminated soll from Nevads Test Site
and in the developaent of plugs to be used ce
sealants in the salt aine repository., In
the Pu study the results of extraction froa
fqur surface 3oil saaples are presented. The
sanples peremit deteraination of Pu on
difterent size and mineral Zractions. The
results chow that about 75% of the Pu is
extractable with nitric acid in thrae of the
four samples, (Pmn}
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<476>
Stannacd, J.H., University of fochester,
Rechester, NY. 1973

Biowedical Aspcets of Plutonium: Discovery,
Tevelopnent, Projecticns. Part of Hodge, H.C., .
et al (BEds.), Handbook of Experimental
Pharmacology, Uranium, Plutoniua, the
Transplutonics, Chapter 8. Springer-Verlag, New
York, Wew York, (40 p.)

The chapter provides an historical and
rrospective overview of Pu and covers the
primary features of Pu toxicology. Plrst
groduced in 1941 in less than microgram
quantity, grams were available in a
remarkably short time and this was €olloved
within months by kilogram Guantities. As for
the future, about 2G,000 kilograms of the
isotope Pu 239 are expected to be needed by
1980, 60,000 kilograms in the decade 1980-90,
and 80,000 kilograms in the 1990-2000 denade.
Eu is a most effective agent in producing
long-tern effects in the body., 1Its general
tcxicology is that of a fthone-seekert.
Because of its tendency to be a "surface
seeker® rather than a "volume seekec” it is
markedly more effective than radiume on an
activity basis in producing dammge such as
the induction of csteogenic sarcoma. The
guestion of chemical toxicity is dlscussed.
The developnent of biomedical information on
Pu is presented under the following headings:
early beginnings; the "Pu Project! years: the
Utah Project; inhalation studies; information
from experience with man; therapeutic
removal; and vork abroad. The chapter
concludes with a short reviev of prospective
newar uses of plutoninm isotopes in the space
program and in medicine. (FPHN)

<477>

Spiers, P.H., University of Leeds, Department of
Medical Physics, General Infirmary, Leeds,
ferkshire, Bngland. 1968

Radioisotopes in the Human Body: Physical and
Blolcgical Aspects. Academic Press, New York,
Hew York, 346 p.

The physical and biological factors that
atfect the dose delivered by an internally
atsorbed radiolsctope to the human body are
discussal, fetabolic pathvays arte
cangidered as well as modes of entry,
distribution of the radloisntope in the
body, relative biological effectiveness (RBE)
and linear energy transfer (LET), measureaent
of radioactivity 4in tissues and determination
of naxisuo permissible levels of
rtadioisotopes in the body. A portion of the
wmcnograph has been devoted especially to bone
structyre and the irradiation of bone
including dosimetzry and radicautography
studies, since many of the available
radioisotopes are deposited in bone and
because of the isportance of hone in relation
to potential radiation damage. (PuN)

Table 2.6 has biological data relating to organ
ugtake for several elements including U, Pu and
Aw. Table 4.5 shows the location of olesents
(including Pu and Am) in bonw.
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Levis, R.S,, J. Wilson, and E. Rablnowitch
{Ed.), State University of Naew York, albany, NY:
Los hlamos Scientific Laboratory, Experiwentzl
physicas Division, Los Alamos, WH. 1971

Alamogordo Plus Teenty-¥ive Yeara. "The Viking

Press, Nev York, Hev York, 281 g.
Twonty-five years ago, on July 16, 1945 at
the so-cslled Trinity site near Alamogordo in
the degert country of Wew Nexico, wan first
unleashed 3 nuclear explosicn. Teenty-Eive
years later the mrost one can say of mankind
in the age of the atom bomb is that it has
s0 far survived. The articles in the book
deal on the factual level vith events and
developaents of the f£ixrst guarter~century of
the nuclear age. Part 1 af the bock covers
projection and recocllection, for esample, the
nuiclear future--1935 is projected by Glenn T.
Seaborg and the recollections ¢f July 16,
1945 are presented by Lt. Gen. Leslie R.
Graves, Part 2 deals with the international
atos, ndaclear ensrqy in Japan, Britain ana
Wagtern Buropa. Part 3 covars application
and reseasch with a discussicn on nuclear
energy and the environment, nuclear pover in
industry and plowshare. Part 4 discusses the
ailitary stom such a5 disarmamsent fprobleas,
nuclear weapons and the decision to bomd
Japan, (Pih)
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<479>

Bair, ®.J., B.C. Stuart, J.P. Park, and W.J3,
Clarkae, Renford Laboratories, Richland, @a. 1964

Pactors Affecting Retentlon, Translocation and
Bxcretion of Radloactive Particles.

CONP~104-51; HW-SA~3161; Puxt of Procsedings of
8 Sysposium on Radlolcgical Health and Safety in
Mining and #illing of Nuclear fMateriaiz held in
;égngga‘husttin, August 26-3%, 1963, vol. 1, (P.

Publisked data are cited demonstrating that
the behavlior of nmany inhaled radioactive
aerosols cannot be predicted on the basis of
their known chemical properties. vor
exanple, the uptake of I 131 by the thyroiad
vag equally rapid folloving inhalation of I
131 vapor and the lesg vater~soluble Rg I 131
particles, and ST 90 Srsod vas absorbed from
the lungs at a rate comparable to that of the
sore soluble ST 90 Cl2. The pulaonary
tetention Of soluble CeCl3 and insoluble Ce02
vere similar but such greater for insoluble
Cef3. The pulmonary retention of soluble and
ingoluble forms of Bu 152, Co 60, U 238, and
Pu 239 are alsc coapared, The results of
flutoniup sutdlies also illustrate the effect
of a further complicating variable, particle
size of the aeroscl. %hen inhaled as an
serosol with a mass smedian dianmeter (WBD) of
0.2 wn, "insoluble” Pu 239 Pa02 was cleared
fron the lung at a rate coaparable to that
observed foxr the more soluple plutonfiam
ositrate, i.e,, retention half time of about
30 4. Retention half tipe valwes of greater
than 100 4 vere obtained when the mD of the
Pu 239 Pud2 aerosol was 2-7 ua. The rapid
clearance of Pu 239 Puo2 inhaled as extremely
small particles, substsntisted by
autoradiographic studies, vas reflected 4in
higher rtates of excretion and translocation
to other tissues. These resules were applied
tc the problem of inhaled granius ote vhere
the chemical species and physical
characteristics of the dust say determine
whether or not uranium Femains in gecular
aguilibrius with Ltz daughter productu after
deposition 4in the lung. (Auth)

Table 1 ghovs pulmonaty retention and
translocation of inhaled radioactive serasols of
several chesical species.
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<480>

Carley, J.P., Battelle memorial Instftute,
Pacific Worthwest Laboratories, Richland, @A,
1973

Environmental Sucveillance at fianford for
CY-1970. BRVL=1669; 66 p.

The 1970 Hanford environmental sucveillance
program indicated continued compliance of
the Hanford contractors and their operations
vith applicable environmental standards.
nost of the environmental radiaticn dose for
people 1liring in the Hanford envitons was
dse to natural sources and regional fallout
rather than to Hanford operations. The
larqgest source of radioactivity released to
van's immediate envivonment free Hanford
continued to be reactor cooling water
discharged from the Colusbkia River, The
surveillance program included sampliang and
analysis on a routine basis cf river water,
sunicipal drinking water, grcundvater, air,
ailk, foodstutts, fish, shellfish, and
gamebirds, Measurements vere Wade of
external gamma exposure tates at land
stations and in and arcund the river.
Ccontasinatfon surveys werae made at selectad
ground plots and along public highways
adjacent to the Hanford site. Columbis
River vater and Richland drinking vater verce
routinely asaspled for chesical and
biological anzlysis, and alc quality
neasurements wvere miade at locations adjacent
to the site toundaries. In 1970, average
river concentrations of vadionuclides wete
less than 3% of the Conceatration Gulidaes, and
transport rates of radfonuclides in the tiver
vere sauch reduced fros 1969. The radionuclide
shoving the highest average percentage of its
Concentratian Guide in treated vater at the
Richland water plant vas ¥a 24 at 2.1%,
tUnusually high concentrations of P 32 were
found in feur of fiftnan ducks collccred at
twe trenches receiving undiluted teactor
cooling vater. Ismediate camsusption of a
norwmal meal of the Ayck with tho higheat p 32
concen®ration in suscle, 0.18 uCi/q, could
theoratically have rasclted in a cradiation
dose to okaleta! hone uf abcut & tem, four
tises the applicable standard, Por 1970, the
caliyulated 61 tract ard tone deses to the
average Richland comidant uera 2% of the
atandard of 500 sres per year for this
population group. The whole tcdy doxe was
entisatad tc ba about 1% of the standard of
170 mcem por year. THhe thyrceld dose to *he
averace Pichland intant vas calculated to te
about ?€ of the standacd of SC0 sream porx
yoar. A doteiied rovimv cf ajcrtorne
tadioactivity data in given. It {3 shown
that P alpha arcounted for loss than 1% of
the 20tA) Alpha activity and Zi 90 for atovr
2% of tho grens heta activicy. (PAW)

Table 10 mhown radfonceivity (qcors beta, toesl
alphn, T YWY {3 alr, 1970, Yatle ¥V Chawe
radiosctivivy (qronn average 2ata, St 99,
averagn total aloha, Po=-alpbs) in aic, qusrtecly
averagn. Table 9 abovs cadicnuctide
copcenceations {in local silk and fools, V010,
Table b nhovs concentraticns of radiomuclides
inclading Py 239 and triviom in the Coluadia
Rver, 1970,

<Gerd

Hardy, B.P.» Jr., Health and Safety Laboratory,
Environmental Studies Division, Wev York, NY.
1973, April 1

Pyratom Joint Muclear Research Center, Japan
Esztablishment Quarterly Report. HASL-273; Part
of rallout Program Quarterly Summary Report,
December 1, 1972-March 1, 1973, (p. IITI=~29 -
I11-33;, 227 p.

Data are presented for air radiocactivity and
fallout deposition in 1972 at the Buratos
Tapra Establighment located in Worthern Ttaly
S8 KXm ¥4 from Nitan and 14 Ka ¥ from Varese.
The activity levels glven represent worlad
vide fallout, and 20 not reflect any
contamination frna the site. The sasmpling
wethods for air, wet and dry deposition and
silk are described as wall as the chemical
trocedures and counting techniques used for
St 90, Cs 137, gamma esitting nuclides, Pu
238 and Pu 239. The Pu 239 concentration in
air varied fros 0.8 x T0(E~5) pCi/e3 to 1.4 x
10(2=S) pCism) and the Po 239 content of
fallout deposition varied from 0.1% uci/%a2
to 0,25 uCi/Kkm2. (PHM)

Tables shov air radioactivity and fallout
deposition of Sr 90, Sr B9, Cs 137, po 239, Pu
238 at Tapra, %orthern Italy, in 1972,

<4g2>

facqghinxi, A«A., B.S5. Environaental Protection
Agancy, Radiation nffice, Las Vegas, NV, 197%,
Decaaber

nethodology. CONP=-710562; BRH/OR0-72-2; Part of
3td Annual Tational Conference on Radiation
control held inm Scottsdala, Atrizona, Way 2-8,
1971, {p. 105-308), 350 p.

Techniques for coyunting krypton 85 and for
sepacating keypton from asblent air are
desceibed., A coprecipitation technique for
detarnining Pu i{n environmental smasples is
outlined. Gamma rnpectroscopy is hriefly
dilscussed and different types of radiation
datactors are coapatad. {(PAN}



<u83>
Pair, W.J., and T.fM. Beasley, Batteclle Memorial
Institute, Pacific VWorthwest Latoratories,
Bioloqy Department, Richland, WA. 1967, July

Plutonium-Anericius Ratios in Dogs After
Inhalation of Plutonium 239 Puf2. BENUL-480;
Part of Thompson, R.C. and Svezea, E.G., (Bd4s.).
Annual Report for 1966, (p. 61-63), 207 p.

Pn 239 to Am 241 ratios in tissue samples
fron dogs exposed to plutonium oxide aerosols
vwere compared with the ratios in samples of
the aerosol. preliminary recults from dogs
sacrificed 3 months after inhalaticn of pu02?
indicate that An 2u1 ramained in equilibrius
in all dogs with the possible exception of
those vhich inhaled the oxide prepared from
the delta farm of the metal at 450 degrees
centigrade. 1In this case there were
increased ratios of Pu 239 te Am 281 in both
lung and lymph nodes. Ratios of Fu 239 tc
Am 241 deterained from tissues of dogs which
died 3-1/2 to over 6 years after ishaling
Pu02 indicated disequilibrium in the
bronchial lymph nodes hut not in the lung.
No clear pattern of change can be discerned
from the limited number of dcgs thus far
studied. (FHN)

4{u84>

canphell, Y.R., and E.G. Nergard, University of
cincinnati, College of medicine, Kettering
Laboratory, Department of Environmental Health,
Cincinnati, OH. 1972, nay

Biological Aspects Of Lead: An Annotated
Bibliography, Literature from 1950 through 1964.
AP-104 (parts 1-2); 933 p.

The material included in the biblicgraphy
represents the scientific periodical

11 terature covered by the principal
ahstracting and indexing services. Inclusion
of works on analytical methodology is 1imited
to those concerned with the detersination of
Jead in air, biological materials, foodsg and
beveraqes, drugs, and vater, and tc thaose
concerned with the analysis cf metabolic
indicators of adverse effects {e.g.,
porphyrins). Section 1 includes atstracts of
books, historicsl publications, precceedings
of conferences, and general reviews.

Specific reviews and discussions are included
in the sections dealing with those aspects
(e.q., reviews of signs, symgtoms, and cases
of clinical poisoning appear in Section 4,
Man). Section 2 covers lead in the
environment, including contasination of food
by atencsils and pesticides, and contamination
of home water supylies by lead pipes,
cisterns, etc. Abstracts of reports on
industrial atmospheres and occupationel
exposure are given in Saction 5; celated
medical infarmation (case regorts, medical
surveys, etc.) is coveread in Sectien 4.
Section 6 includes pollution by lead of aiv,
soil, and water, and the effects of such
pollution on humans, animals, and plants
under actual (field} conditicns of expasure.
Section 7 covers legal matters, ragulations,
and recommendations for threshold
concentrations, saximus allowable
concentrations, drinking water standards, and
tolerance 1isits for food products. Sectian
10 is confined to chemical reviews, revievs
of technological develcpments, and works
dealing with specific chemical progerties and
syntheses of new compounds. (FHN)

<uB3>

<18s>

Phillips, C.R., .S. Environaental Protection
Agency, Radiation Otfice, Las Vegas, N¥. 1971,
Decanmber

Levels Maasured in the Envircnment.

CCNF=-T710562; BRH/ORO=-72-2; Part of 3rd Annual
Naticnal conference on Radiation Control held ipn
Scottsdale, Arizona, May 2-6, 1971, (p.
309-217), 390 p.

The level of most fallout nuclides has
decreased since the cessatfon of nain
atmospheric veapons testing in the early
1960*s, To illustrate this the results of
the pasteurized milk netwark are cited. The
nuclides of primary concern in the silk
sasples are Y 131, 5¢ 89, Sr 90 and Cs 137,
Cesius 137 reached a nationvide peak
concentration in June 1963 at about 160
tCi/l. At the present time the national
average is below 10 pCi/l. The levels of
tritium in surface vater and in precipitation
are discussed. Pu in air s continuouely
nonitored from samples collected throughout
the United State:s as vell as in the Pan
Aserican Health Organization Air Network fros
the South American countries. The levels of
these samples are shown, and the difference
in levelg of Pu 239 for the Northern

1. .alsphere (49-123 aci/m3) to the Southern
fAemisphere (17-30 aci/m3) is noted. Kr 85
levels in air are also presented. (PEN)

Tahle 3 shows a cangarison of Pu 234 and Pu 2139
in air from locations in the northern znd
scuthern hesispheres.



<466>

<ug6>

porisova, W.D., Acadeony Wauk SSSR, graltskii
rilial, Tt:dy Institute Blology, Sverdlovsk,
0SSR. 196

The Bffect of Various Diets on the Bchavior of
Yttriam 91 and Unseparated Solution ot UYraniue
rission Products, APC-tr~7169; Part of
Hetabolisa of Radiolsotopes in the Animal
orqanisn, (p. 137152, 220 p.

The effects of varlcus diets on the hekyvior
of Y 91 in rats following oral and
intravenous adminiatration, and on the
behavior of unseparated soluticn of 0 fiasion
produces folloving intraperitoneal
administration vera atudied, Concurrently
the effacts of cosplexouns and folliculin on
excretion of the esitters vere tested, The
results shnw that diats that affect orqanic
uotaboliasm (proteintres, catkchydrate, and
fatty) induce negligible changes in the
behavior of yttrium sainly in soft organs,
whareas diats that afiect sineral setaboliss
trachitogenic, calcium and carrot} vardiously
alter the yttrium content {n soft tissues and
the femur. Hith all three dlets, the liver
shows t decrease in yttrius content, whereas
the hones shov a rime with the tnch(toqen(c
dlet, decline with the calcium diet, and no
change wvith the carrot diet, Addition of
phosphorus to the rachitogenic diet somewhat
increases the yttrium content not cnly in
bones (by 1.3 times as campared to the
control, and 1.1 times as cospared to the
rachitngenic diet without phcsphorus) bhut
also 4n the liver (100% mora than on the
rachitogenic diet vithout added phcaphorus).
The fatty, carbohydrate, and proteinfree
vietg dimirish and the high rrotein dlet
increasas reabsorption of yttrium from the
gastrointastinal tract., A maximum eaffect
with respect to eliminating yttrium from the
orqanicm 18 obtained by adainistration of
Ma2-BDTA in the case of a rachitogenlc diet,
however, with other diets wWau-2DTA yielded a
somevhat qreater effect than with an ordinary
diet. Adminiatration of trisetaphosphate
(THP) and folliculin had elmost no effect on
the behavior of lterln- with all diets
tested. Theso diets also had no effect on
the behavior of unseparated scluticn of
uranfus €ission products, with the exception
of the fatty diet and control diet with added
rhouphorus, with vhich there {5 a sarked rise
n radioacitvity of the liver. (Auth) (Fum)

Table 2 shaws yreriug content in rat tissues 6
hr and 16 days after IV inqecticn, as related tc
preliginary dier, Table 3 shows yttrium content
in rat tissues 6 hr and 16 days after oral
ingestion, as related to prelisinary diet.

<887>

Hacdy, E.P., Jr., flecalth and safety Laboracory,
envitonnental Studies Division, New York, wY,
1973, April 1

Pallout Proqgram Quarterly Sumsary Repcre,
Decembar 1, 1973 through Match 1, 1973,
HASL-273; 227 p.

current data is premented frca the HASL
tallout Program; The Laboratcry of fRadjation
fcnlogy, Oniversity of Washirgton: and the
BURATOH Jnint Muclear Research Center at
Ispra, Ttaly, Tha initial section concicts
of interp-ative reports cn cradius daughter
products (Pa 210, Pd 210) and stable lead in
sarine orqani{ses, inventories of

134

radionuclides in the stratosphere, strontios
90 in diet, and the ¢troposphoric baseline
concentration of lead. Subsequent sectiona
include tabulations of radionuclide levels
in fallout, surface air, stratospheric air,
foods, milk, and tap water. Wumerous tables
are given for g9lobal atmospheric Pu 239 and
Pu isotopic ratios for 1959-1970.
bibliography of recent publications related
ie t:?lonnclide studies, is also presented.
Aut

<u88>
fAcLean, P.C., and A.%. Budy, University of

Chicago, Deapactment of Physiology, Chicage, IL.
1964

Radiation, Isotopes, and Pone. Acadesic Press,

Hew York, Nev York, 216 p.
The book deals vith radiation in all 4its
aspects in relation to bone. A considerable
auocunt of matarial conceraing the physiology
3nd blochemistry of skaletal tissaue is
included. ‘the pathology of the effects of
radiation, as well as the use of tracer
asounta of vadioisctopes in the study of
rathological physiology are dgiven
consideration. The properties that lead
radioisotopes to Beek bone and to remain
deposited therein are discussed. A few
isotopes, more particularly some of the
alkaline earths, including Rs, St and several
of the isotopes of Ca, may substitute for
stable Ca in the mineral of the bone and once
deposited there may remain fixed
indetinitely., Others, such as Pu, Y, and Th
are deposited in the bone matrix rather than
in the wineral, but they also may remain in
the skelaton for lcng periods of time.
Natural radioactivity, radiocactive fallout
and removal of radjonuclides, including Pu,
Th, ¥, and Ce, fros bone by chelates or
carriers are also discussed. (PHM)

<C6p9>
Boulay, P., Cossissariat a l'Energie Atomique,

gggzre d'etudes de Bruyeres-le~Chatel, France,

Diract Measurement of ?Pulmonary Plutonium
Contasination. COXP-701112; STI/PUB/269;
TABA-SM=-183,49; Part of Proceedings of a
szlpcslun on ¥ew Developments in Physical and
Blolegical Radiation cetectors held in vienna,
Ausrzia, Novesher 23-27, 1970, (p. 287-297), 756
p. (Yrench)

Pcr the direct measurement of pulmonary Pu
contamination the folloving threa conditions
syst all be met: the detector useld must have
a suitable wvindovw surface and efficiency; the
backqround noise should be very lows and it
sust be possible to reduce the ecror due to
sorpholoqy. The counter proposed has a
yseful diameter of 190 ma and 2 mean
efficiency of 0% for Pu 239 x rays. The
tackground noise is reduced by lead
shielding, 10 cm thick, covered with ! am of
stainless steel, an anti-colncidence circuit
and a pulse rise-tiae discrisinator. Under
these conditions the sensitivity threshold
can he estimated at S nCi of Pu 239 for a
“standard man". A sethod of internal
calibration of the indizidual based on
additional Pa 233 overloading is proposcd.
{auth)
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<4qQ>
McClelland, J. (Comp.), Los Alawos Scientific
Laboratorv, Los Alamos, NN. 19%5, Auqust

The Pluorophotcmetric Determinaticn of Uraniup
in Urine and Rir. 1LA-18%8; Part of Anmalytical
Procedures of the Industrial Hygiene Group,
Chapter 27, (p. 155-157), 173 p.

The sethod is based on the intense
yellov-green fluorescence (the principal line
of which is reported to he at 555 mu)
produced by traces of uranius fused in
sodiun fluoride. It is sensitive %o
concentrations of uranius frcm 10(E-5) to S x
10(2~10) g per 0.25 g of sodium f£luoride,
with a precisfon of plus or minus 1085, The
tolerance for normal uranium in urine used at
1ASL is 100 ug per 1liter, Alir for the
deteraination of uranium is saspled by
filtration, impingement or ispaction. Glass
or molecular filters are usually used and
with special extraction methods, HV-70 paper
may be used. Ten percent nitric acid is used
ag the collecting madiun for impinger
samples. The air tolerance for norpal
uraniun used at LAS) is 50 ug per cubic
meter, which is approximately 66 d/m/N3.
{Aath}

<49 1>

Hardy, ®.P., Jr., lealth and Safety Laboratory,
Environmenta) Studies pivision, Hew York, NY.
1973, April 19

Global Atmospheric Plutonium 239 and Flutonium
Isotopic Ratjos for 1959-1970, HASL-273; Part
of Fallout Praogram Quarterly Summary Report,
December 1, 1972-Narch 1, 1973, (p. I3I-2 =
1I1-28) , 227 p.

A program of atmospheric samgling and
radiochemical analysis was undertaken from
1959 through 1970 to determine the
distriburion of nuclear debris by seans of
filter collection of airborne radicactive
particulate matter on IPC~1478 paper carried
by airaraft. The isotopic ccncentrations of
plutonium 239 and the pletonium isatopic
ratios Pu 240/Pau 239, Pu 2ut/Pu 239 and Pa
202/Pu 239 ottained from these samples are
reported. Alrcraft saspling was normally
conducted in the vicinity of four latitudes:
70 degrees N, 35S daqrees N, 10 degrees W and
40 degrees S, Altitudes sasgled varied frca
approximately 15,000 to 70,000 feet. These
data wore collected as part cf A ccoperative
effort hy the U.5. Departmant of Defense,
Atomic Bnergy Coamission and deqgrees Naticnal
oceanic and \tmospheric Adsinistration, (Fnup)

Nueerous tables are given for Pu 239
concentrations and Pu ratics at various
latituedes and altitudes,

<490>

<€492>

Belyaev, Yu.A., Not given, 19%9

The Fhysico-Chemical State of Plutonium
(Flutenium 239) ip the Blood Upon Its
Intrtavenous Administration., MNeditsinskaya
Rradiclogiya, 4(9), 45-51 (Russian)

The physico-chemical state of By 239 was
studied {n the blood upon its intravenous
adsinistration to rats in the form of
nitrate of quadrivalent plutonium and a
citrate complex. It was found that the speed
of disappeavance cf plutonium from the blood
is lesser for the complex salt than for
plutonium nitrate. Up to 90-95% of plutoniunm
circulating in th tlood is bound with
groteins; in the plasma the content of
plutonium is 5 times higher than in the
cellular elerents. The electrodialysis of
the serum of rats given plutonium showed that
in the blood approximately 10% of plutonium
is in an ionogenic condition, in the fora of
negatively charged ions. Determination of
the plutonius content in individual protein
tractions carried cut by the method of paper
electrophoresis, did not produce satisfactory
results. (Auth)

<"43>

delyaev, Yu.A., Not given. 1963

Chenical Forms of Plutonium (Plutonium 239) in
the Liver and Spleen of the Rat. PTD-tt~63-559
{lranslated Bditjon); Part of Lebedinsky, A.V.
and Moskalev, Yu,I. (Eds.), Plutonium 239: 1Its
Distribution, Biological Effects and Accelerated
Eliuination, (p. 58-69), 267 p.

Rats wera injected intraperitoneally with
plutoniup nitrate or citrate (3,6-%,9 uci/kg)
to identify the chemical forms in which
tlutonium is retained in the liver and
spleen. Results showed that plutonium exists
in the liver in the form of a protein
ccoplex. About 50% was bound to the
globulins of the cytoplasm. In the nuclear
fractiaon, 17-24% was bheund to the
desoxyribonucleoprotein fracticn, 12-16% with
the acid protein, and 1,5-4% vith the
residual protein. Plutonium content in the
protein fractions of of the liver did not
vary within the time interval of 1 day to 2
manths after administration, but in animals
sacrificed at 7 1/2 to 9 months following
adsinistration an increase in the platenium
centent of the residual proteln vas observed.
Chemical form had no effect on dAistribution
to the various fractions. In the spleen the
tlutonium level was lower (5-843 in the
desoxyribonycleoprotein fraction and higher
in residual protein (20%) than in the liver.
Plutonius complexes vith nucleic acids,
formed in vivo, were isolated, Of the total
1iver plutonium, 1.9-3% was bound with DNA
and 0.2-0.8% with BNA, Methods of cell
fraction separation vere discussed. (ST)



<494>

<494>
Tgewaleva, I.A., Nat given. 1963

Plutonium Content in Protein Practions of Bona.

PTD=tt-63-559 (Translated 2diticn): Part of

Lebedinsky, A.V, and moskalev, Yu.I. (Eds.},

Plutonium 239: 1Its pistribution, Blological

gg;ects and Accelerated Eliminatiocn, (p. 70-76),
Pe

Rats vere indected intraperitoneally vith 1.9
uCi of plutonium citrate 7-14 days prior to
sactifice and rabhits were injected
intravanously vith 7 uCi of rlutonium nitrate
30 days prior to sacrifice tc study plutonium
distribution in various protein fractions of
tubular bone diaphysis, Up to S50% of the
plutonium was fixed in the organic {protein)
fraction, Collagen, albuwoids, mucoids, and
residual prctein which constituted 90, 2.0,
1.6, and 6.9%, respectively, 0f the hone
protein contalned 6%-80, 15, 4, and S%,
raspectively, of the total plutoniux,
Proteinsg with a hlgh setabolic rate
{alhanaids) tound U=-10 tisas as much
plutonfum, per 1 mg of nitrogen, as did
collagen and residual proteins. The relative
specific activity of mucoids exceeded that of
collagen by a factor of tvo, probably due to
the participation hy the S04 grougp of
chondroitin sulfate in plutonium fixation,
Techniques of bone dacalcification and
protein separqtion are given. (ST}

<495>
Blkina, N.I., and I.A. Tseveleva, Rot given.
1963

#ineral and Protein Metabolism in Bone Tissue of
Plutonium~Injected Rats. Y1ID-te~63-5%53
(Translated Rdition); Part of Lebedinsky, A.V.
and Moskalev, Yu.I. (Eds.), Plutoniums 239: Its
pistribution, Biological Bffects and Accelerated
Elimination, (p. 77-67y, 267 p.

Plutonius nitrate and citrate vere
adpinistered to rats in doses causing
subacute (20 uCi/kq} and chronic (%.9 uCi/kag)
injaries snd the metaboliam cf some mineral
and nitrogenons substances in the tones was
studied. Metabolic processes vere studied
vith the ald of radlotracers P 32, Ca 45, and
glycine tagged with C 14, Csalcium,
rhosahorus, and nitrogen metsboliss, and
phosphatase activity in the epiphysis and
dlaphysis of control and experimental rats
vere studied, The epiphysiel portion ¢f bone
differed froe the diaphyseal part toth in the
content of the substances under consideration
and in the intensity of metatolic frocesses.
¥o appreciatle chandes vete noted in the bone
tissue content of phosphorus, calcliuam, anéd
pitrogenous substances at different times
following plutonius administration. Alkaline
vhosphatase activity following administraticn
in amounts causing chronic infury, declined
in both diaphysis and epiphysis, by sbout 25%
after ane year and by ahout 0% after 18
sonths., Tnccrporation of P 32 and Ca 45 inte
the epiphyseal portior was censiderably lover
in the experimental animals as compared with
controls, In the Aiaphysis Ca 8S
incorporation vas also lowared. 1In chronic
injuries, incorporation rate ¢t labeled
glycine into proteins of the epiphysis was
reduced by a factor of 1 1/2 to 2 as cospared
with norsal values. (ST)

<496
Konstantinova, ¥.,Y¥., tot given. 1963

Centent and Regeneration of Nucleic Aclids in Rat
1iver Polloving Plutonium Injury. PTD-tt-63-55Y
(Translated Bdition); Part of Lebhedinsky, A.V.
and Noskalay, Yu,I. (Eds.), Plutonium 239: Its
pistribution, Blological Bffects and Accelerated
Elisination, (p. 92-103), 267 p.

Your groups of rats vere infected
intraperitoneally with a solution of
slutonius nitrate to study the effect of
rlutonium on nuclelc acid metabolisa in the
liver. Tho four doge laevels vere 20, 6.2,
3.7, and 1.9 uCiskg. To determine the rate
of nucleic acid regeneration, the animals
vare infocted with a P 32 labeled Ma20PO4
solution at a dose of 4-6 uCci/100 g of body
veight. The 20 aci/kg dose vas lathal to all
rats vithin six to seven months; the 6.2
uCizkg dose was lethal to $8% within nine
months; and in the third and fourth groups,
tatalitios vere U0 and 30%, respectively,
cver a one yvear pariod, Leukopenia was
otserved 1o all grecups and erythropenia was
cbearvad at the three higher dose levels,
Both content and syecific activity of WWA
increased at one and two months following
injection in the first group. The rate of P
32 incorporation into DMA increased over all
observation periods following adeinistration
of the 20 nci/kg dcse and reached a peak
value after t¥o months. Concentration of DNA
rhosphorus fell below control values after
two vaeks. At chronic dose levels the sost
congplcuous changes in nucleic acid
setabolise vere at Lhe level of 6.2 uCi/kg
{calculated per single nucleus). At this
dosage level, content and iancorporation rate
af RNMA and DWA phosphorus increased over a
period up to three months., (ST}



<u97>
Libinzon, R.Ye., and V.YV. Konstantinova, Not
given. 1963

Bffect of plutonium on Wuclelc Acid metaboliss
in the Liver and Bane fMarrov of the Rabhit.
PTD-4t=63-559 (Translated Bditlcn); Part of
tebedinsky, A.V. and Moskalev, Yu.I. (Bds.},
Plutonium 239: Its Distribution, Blological
Effects and Accelerated Elisinaticn, (p.
104-112), 267 p.

Six to eight month ol3 rabbits vere injected
intraveaously with a platonium nitrzate
solution (7 uCi/kg) to study the metabolise

of nucleic acids in the liver and tone marrow
aver an aextended pericd of tipe. 1Tho animals

vere sacrificed at intervalg cf 1-6 days and
1-6 acnths postinfection. To deteraine the
rate of nucleic acid regeneratjion, the
rabbits were injected subcutaneously four
hours before sacrifice with t 32 laheled
Na2HPO4 solution. The results showed an
increase of RNA and DNA phosghorus
concentration of 50% and 37.5%, respectively
in the liver. At six months the amount of

DNA declined 21% belov norsal level, 1In bone

marrow, RNA and DNA phosphorus concentration
incressed, but DNA dacraased somevhat at six
months postinjection. Average RNA and DNA
content, calculated per nucleus, hegan to
increase at one month and reached a peak
value at & 1/2 sonths aftar the poisoning.
Average RNA and DNA content per bopne marrow
cell rose substantially beginning with the
30th dey of experimentation. A marked

increase in specific activity, for liver RNA,

vag firar noted at 3 months after the
poisoning. The DWA regeneration rate began
to rise on the first day of chservation. At
6 months following Pu adsinistratican it
reached a peak value, 7.1 times the normsal
lavel. The specific activity cf hcne marrov
RNA and DNA showed a distinct decline after
one week, but began to increase consistently
after msonths. (Auth) (5T)

<998>
tibinzon, R.Ys., and V.V, Konstantinowa, Not
given. 1963

Activity of Tissue Phosphataseg in Raes
suffaring from Subacute or Chronic Plutoniuw
Infucy. PTD~te-63-559 (Translated Baition);
part of Lehediasky, A.¥V. and Hoskalev Ya.X.
{Eda,), Plutonium 239: Its Distribution,
Blological zffects and Accelerated Blimination,
(pe 113=-12%, 267 p.

Plutoniam nitrate solution vas sdafipnistered
intraperitoneally to rats in ascunts causing
suybacute (20 uCi/kg) and chrenic (6.2, 3.7,
and 1.9 aCi/kg) injurles to test tho effect
on tisoue phosphatases. At all dose levels
acid shasphatase activity in the liver vas
stisulated at 2, 6, and 9 months fcllowing
injection. The activity of alksline liver

hosphatase in 4 2-5 tises abcve control

lavel daring the sase gbmervation geriols.
rise in alkaline phosphatase activity
occurred in the bone sarccy and splesn only
in the case of suvbacute injury. A masrp
decline of alkaline phosphatame activity, in
both subacute and chronic inqury, was noted
for the kidpays and inteatinel sucoss doring
all observation periods. Activity was

ruduced by a factor of 2-3 {p the kidneys and

by a factor of 2+5 in the intestines, as

cospared to control valaes. Ionization doses

ahsorbed by the liver vege calcalated. {57)
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<437>

<u99>
Mostalev, Yu.I., L.A. Buldakov, and V.N.
Strelttsova, Mot given. 1963

Effect of Plutonius 239 on Rat sody.
PTD-tt~63~-559 (Translated ®dition); Part of
Lebedinsky, A.V. and Noskalev, Yu.I. (Eds.),
Plutonius 23%9: TIts Distribution, Biological
Bffects and Accelerated Blimination, (p.
122-132y, 267 p.

Focllowing a single dose of plutonium citrate
(1.25, 2.5, 5, 10, 20, 40, and 80 uCi/kg) the
survival time of male and femsle rats vas
teduced with progressively higher doses,
Desas balow § uCi/kg did not appreciably
reduce the mean sutviyal time. UDoses that
reduced survival time (10~20 uCi/kg) but
caused no acute pathology caused the veight
of experimental animals to lag behind that of
ccntrols. A lcss of body veight was noted
for doses exceeding u0 ucCi/kg. A lovering of
the leukocyte count vas observed at every
desage level wilth the severity depending on
the dose., The drop in leukocyte count at
dcses of 2.5-80 uCi vas irreversible. The
erythrocyte count for doses ranging from
2.%=5 uCi/kg initially increased and then
stabilized at the control level. At higher
dcsage levels erythrocyte count vas reduced
by the 18-30th day and remained low over the
entire survival period. The change in
hemoglobin content nearly paralleled that of
the erythrocyte count, The formation of
erythrocytes by spleen, liver, and other
ctgans as a compensatory sechanism following
bone smatrovw injury is discussed. The
incidence of any particular pathological
sympton (tumors), As revesled by ajtopsy, was
higher for a specific radioactlive dose. (ET)

Tables 1~-4 list survival time, welght dynanica,
blocd cell counts, and erythrocyte and
hemajlohin levels, in rats folloving a single
dose of Py 239 {1.25-80 uyciskg).



<500>

<500>

Luaberqg, V.K., 8.A. Koshurnikova, and K.W,
K1yzhuk, ¥ot given. 1963

changes in the BlLood Syatem of Rabbit Effected
by Plutonium 239, PTD=-tt-53-559 (Translated
Bdition): Part of Lebhadinaky, A.V. and Moskalev,
Yu.X, (Pds.), Plutonlum 2392 Its Distribgtion,
Biological Bffects and Accelerated Blisination,
(p. 133-109), 267 p.

Rabbits were injectad intravencusly with a
plutonium nitrate solution at dose levels of
7 and 2 uCizkg body weight and the resultant
hematologlc changes were evaluated in the
light of histological data and platodivs
microdistribution patterns froa
histoautoradiograss. °Peripheral changes in
the tuo groups of animals are given in
tabular and graphical forms. Results sghoved
that the incorporatnd plutoniua caused
distinct changes in the bBlaod systenm and the
extent of such changes depended directly on
dose, the pcst infection tise interval, and
the charactaeristic microdistrtibuticn pattern
of the radioisotope. BDone marrov and spleen
contained the highest amcunts of plutonfus
and the plutonium was retained preferentially
by the reticuloendothelial elements in the
marrov, The characteristic pattern of
distribution in the bone marrgw, along with
its aggregation in the reticulag cells within
a fow isolated areas, noted at one veek and
later, ted to nonuniformity Cf irradiation
and focally restricted inqjucries,
microdistribuetion in the spleen {red pulr)
and lyaph nodcs (reticuloendothelial
elenents) wvas conducive to preservation of
lysphatic tigsue. Thus the absence of
distinct changes in peripheral hlocd was due
to the limited nature of injuxry and to a high
rate of regeneration in the tloed foraing
organs, {ST)

<501>
Bonatow, L.V., 2.1. Xalaykova, W.P, Kudasheva,
and S.A. Rogacheva, Not given, 1963

Peculiarities in the Course and Cutccmse of
Radintion 3ickness in Dogs Injected
Intravenously with the Nitrate ¢¢ Plutoniump 239.
FTD-tt~f1-559 (Translated Editicn): Part of
Lebedinsky, A.¥. and Moskaley, Yu.T. (BEis.),
Plutonfiua 239: 1tis Digeridution, Biological
Pffects and Accelerated Eliminaticn, (p.
150-172), 267 p.

Plutoniug nitrate vas adainistered
{ntravenously fn a fractionated dosze (0.2
uCi/kg total doge) to ten adult mongrel dogse
and the functioning of varicus systeas and
orqans was olserved, Over a zeriod of nearly
five yoars the pulse rate, vespiration,
arterial pressure, condition cf the nervous
systen, qastric secretion, scme blcod
coagulation indices, and tie cellular
composition cf tlood vere tested at reqular
intervals, Chronic radiation sickness
davaloped {n the dogs and the clinieal
gyapeons passed through three stages: the
appearsnce cf progressire changes, partial
compennatien and stabilizaticn of clinfcal
symptosf. at a raduced levrl, and tha outccee.
In the firse stage of chronic radiation
sicknegs, vhich lasted 3 year follcwing the
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final plutonius indection, the clinical
sysptoss favolved moderate changes in the
necvous, cardicvascular and digestive
systeas, a% well as in hemopoiezis and blood
coagulaticn. In the second stage (2nd-Uth
yoar) the functioning of the cardiovascular,
digestiva and nervous systeams vas almost
cospletely norsalized, as was the process of
tlood coagulation, but the fmpairment of
hemhpoliasis persisted. The final stage Set
in at the end of 2 years 7 aunths to ¥ years
and 7 sonths aftar the last plutonium
inqjection. Tho scst frequent outcome of the
disease stricken dogs was the development of
cstoosarcomas, obhservued in 75 of cases. The
average latent period for bhone tumor
formation, under conditicns of Pu 239
adeinistration, wvas 3 years and 10 aonths,
(Ruth} (ST)

Table 3 lists the effects of cumulation
radiztion doge from plutonlum nitrate in do0gs as
shoun by symptoms of radiation sickness and
development of tusors.

<502>

Strel'tsova, V.N., Yot given. 1963
Pathological Anatomy of Plutonium 239 Sickness.
PID-t£-63-559 (Translated Bdition); Part of
Lebedinsky, A.V. and foskaley, Yu.I. (RBds.),
Pluteonium 239: I¢s Distribution, Biological
Bffects and Accelerated Blimination, (p.
Y73-193), 267 p.

Rats were infected intravenously with a
plutonium citrate solution in doses ranging
from 1.2%-250 uci/kg and intramuscularly with
dceses ranging froam 1,25-60 uci/kg and dogs
vwera injected intramuscularly vith doses
ranging froa 1.25+-3 uCi/kg to study the
characteristic sorphological changes in
anieals suffering from acaute, sabacute or
chronic ridiation sickness, Symptoms were
noted priaazily in the hlood forming orgams,
tone tissue and liver and were correlated
with the distribution of plutonium 239 in the
tody. 1In acute infuries the pathological
frocesses were characterized by circulatory
disorders inclwding nassive multiple
hesorrhages and perivascylar edemas,
destruction of hHlood foraing tissue, and
sisilar developsents in the parenchymatous
otguns and gastrointestinal mucosa. In the
subacute stage the pathological processes
wvere more variable. In rats the cegeneration
of blood foraing tissue in the bone marrow
was incomplete: lysphopotesis vas restored:
and ulcers and necroses in the colon along
uith precirrhotic and cirrhotic changes in
the liver and cessation of speraatogenesis
vwere noted. Rats and dogs suffering from
cheonlc radiation indfury developed cirrhoses
of the liver hyper~ and hypoplastic changes
{# the blood foraing tissue, nephroscleroses,
avrapecific infl :meatory processes, and
nalignant neoplacms in bloed foraing tissue
and bopes. In dogs the same paf aolagical
sysrtonn vere induced hy doses that ware 10
timar less than those administered to rats.
Yectatic angina developed in some af the
dogs. Rrats indecte? with doses insufficient
tc nhisTten the naturzl life span did not
develny neoplasms. (ST)



<503>

wifatov, A.P,, Not given. 1963

Norpholegical Changes in Rabbit and Ncg Liver
Induced by Plutonium 239. PTD~tt-631-559
(Trans}ated Edition); part of Lehedinsky, A.V.
and Moskalev, Yu.l. (Pds.), Plutcniue 2393 1ITts
pistribution, Biological Bffects and Accelerated
Plisination, (p. 194-21u), 267 g.

Rabbits were injected intravenously with the
nitrate salt of plutonium in doses of 21, 14,
7, and 2 uCizkg and rats were injected
intraparitoneally with a single dose of 7
uCi/kqg to study the morphologic changes in
the liver following plutenius indury. In
addition sodium plsytonul triacetate was
adninistered intrvaperitoneally to rats 4in a
single dose of 6.3 uCiskg. An attzmpt was
nade to evaluate quantative changes in the
liver by making a difforential count of the
variocus liver cells, The animals were
sacrificed at various intervals up to one
year postingection., Morrholcgic changes in
the liver following plutoniur injury
developed in a definite sequence and depended
on the physice-chemical state of the isotope
at the time of administration, on the dose,
and on the spectes of experizental animals.
The safority of rahbits injected with
plutonium nitrate, {n doses cf 21, 14 and 7
uci/kg, developed liver cirrheses after 3-6
months. At the dosage level of 2 uCi/kqg a
moderate nuaster of the aninals showed late
symptoas of cirrhosis at the end of 9 months,
In animals infected with 2 uCiskg of
plutonium, 9 months after adeinistration, the
destructive processes were succeeded by
regeneration, including the formation of
regenerative hepatomas and adenomas of the
bile ducts. Morphological changes in rats
induce? by plutonium nitrate (7 uCi/kq) were
much lesSs pronounced then in rabbits, and
were, characterized by sisultaneous
dystrophic and regenerative frocesses leading
to some rebuilding of the liver structure.
Pluroniunm administered tc the rat in the form
of a complex salt, sodium plutcnyl
triacetate, caused less damage to the liver
than did plutonius nitrate. (Ruth) (5T}

<504>

Bukhtoyarova, Z.%., %ot Given., 1963
Dynamic Changes of Bone Tissue in Rabtlts
poisoned with Plutonjus 239. PID-tt-€3-559
(Translated ®dition); Part of Lebedinsky, ».9v.
and Moskalev, Yu.I. (Eds.), Plutonium 239: Its
Distribution, Biological Bffects and Accelerated
Blinination, {p. 215-229), 267 ¢,

following intravenous injection of plutonina
nitrate (21, 18, 7, and 2 uCiskg), into sgix
to eiqht month 0ld rabbits, the prcximal
epiphysis of the femur, tibias and bumeras;
the distal epiphyses of the fesur: ribx 3 to
6; thoracic vertebrae; sternus; and occipital
bones vere examined. The three hfgher doses
of plutonius caused a shoctening qf the
animals® survival tise, changes in the
peripheral blood, and a sharr drop irn body
weight, In ascute and subacute radiatisn

<503>

sickness (21, 1, and 7 uCi/kqy destructive
frocasses, associated with bone marrow
arlasia, predominated. 1In chronic inqjuries
destructive changes were lass distinct. New
tissue formation accompanied by pretumorous
changes were apparent hy the third month. At
the dosage level of 2 uwCi/kg tumors ware
Predent in 51.5% of the animals. Tuaors were
located in the spinal column (81.2%) and long
uvenas (11.7%). (ST)

<5053

Pelyaev, Yu.,A., Not given, 1963

Effect of Ion Exchange Resins znd Coaplexons on
Distribution of Plutonium Introduced into the
Gastrointestinal Tract. FTD-tt-63-559
(1ranslated Bdition); Part of Lebedinsky, A.V.
and Moskalev, Yu.Y. (Fds.,), Plutopium 239: 1Its
Cistribution, Bilological tffects and Accelerated
Elimination, (p. 230-236), 267 p.

Exparinental data are teported on the
effoctiveness of scae ion oxchange resins and
¢ne chelating agent (DTPA) on plutonium
resoval froe the gastrointestinal tract of
the rat. Following administration of
tlutonium nitrace or citrate solutions
1120-270 ucisrg) through a feeding tube, the
experinental animals received per os an
agueous suspension of an ion exchange resin
or an intravencus injection of DTPA. The
aninals wvere sacrificed 72 hours later and
skeletal and liver plutonium determinations
were made. Both cation and anion exchange
resins reduced plutoniua absorption €rom the
intestines and skeletal liver content by a
factor of 2 1/2-10. Anion exhange resgins
wera more effective than cation.
Effectivanass declined vith tine
tcstinjection and vas related to the rate of
plutoniuvm abksorption from the
gastrointestinal tract., Injected CaKa3DTEA
vas effective at later times, when ian
exchange resins proved no longer effective.
(ST}

<5C6>

Belyaer, Yu.h., Not given., 1943

Bffect of Some Complexons on Plutonium Repmoval
in Rats. FTD~tt-63-559 (Translated Edition):
pect of Lebedinsky, A.V. and Moskalev, Yu.Tl.
(Eds.), Plutonium 239: Its Distribution,
Piolcgica) Btfects and Accelerated Blisination,
(p. 237-2u5), 267 p.

The results of testing the affects of five
ccaplexons on plutenium remowal in rats
folloving intraperitoneal injection of 4.4
uCi/kg of plutonium citrate are reported.

The compounds studied were
1,2-dianinocyclohextnetetracetic acid (DCTN),
ethyl ester of diasinotetracetic acid
(EEDTA), diethylenetriaminopentacetic acid
(CTPA) , di-N-carboxyrethylened{amino~bis-nethy
1ghosphinic acid (EDPA) and EDTA. BEBEDTA and
DTPA shoved both early and late effects and
reduced the plutonium level in the skeleton
and parenchysatous organs. DTPA vas superior
ta ZROTA, esgecially in acute experiwments.
The calcius diammnonium galt of BDPA had no
effoct on plutoniud excration except in acute
experisents and was fairly inactive when
adainistered 24 hours after platoniuw
administration. DCTR z2nd EDTR vere the least
ettective. (ST)



<507>

€<507>
Perguson, J.M., 0.5, Naval Badiclogical Defense
Laboratoty, San Pranclsco, CA, 1963, May 7

Ground Poughness Effects for
Pallout-Contaminated Terrain:
neasurements and Calculations.
AD-010613; 26 p.

Cemparison of
USKRDL~-TR-635;

The effect cf gtound roughnets on the
radiation field above fallout~contaminated
qround was studlied at the Nevada Test Site.
Neasurements veve aade by five different
€ield profects on four dlffarent shots
{Operation Teapot, Operatiecn Plumsbch,
Operation Jdangle und Opetaticn Sunteam) over
different ground, and at different tines
after detonation. At past weapons tests, the
dosa rate over fallout-contasminated around
hag been measured as a function of height and
angle. Those measuresents are cosmgarad with
calculations of the same quantitias for
1.12-hr fissicn products uniforsly
distributed on a smooth plane, HNone of the
experiments is detailed enough %o lead to
fira conclusions about the ground roughness
effect. However, the data indicate that the
qround roughness effect can te simulated by
assuming that the fallout is buried under a
thin layer of material. For desert terrain
this thickness ot material is cquivalent to
about 25 plus or alnus 10 £t of air. At 3 f¢
above the ground this corresponds to a
reduction in dose rate by » £20858 of 0.6 to
0.7, Soapared tO vhat would te received over
a smooth plane. (Auth) (Fun)

<508>
wilktnson, P.N., and P.E. Hoecker, University of
Kansas, Lawrence, KS. 953

Selective Placental Transdission of Radigactive
Alkaline Rarths and Plutonius., Transactions of
the Xansas Academy of Science, %6(3), 3Is1-363

A series of experiments is described in which
the placental transaission of several of the
alkaline earth metals and plutonium is
investigated in rats. On the 15th day of
gastation the pregnant females vere injected
intraperitoneally with the radionuclide.
Results are presented which demonstrate the
existence of significant differences in the
physiological activity of these e¢leaents. It
was found that the arrangement of these
coppounds in order of the magnitude of
transsission is ca 45 > Ba 140 > Pu 239 > Ra
226, A discussion of the possible
significance of these results and the results
obtained by other workers is presented. It
was concluded that the placental transsission
of the compound investigated is dependent
upon the mclecular wveight of the cation and
that analoqies between the krown properties
of one mesbaer of the group and thase of
another seaper shonld be made with extrese
castion. It was coniectured that the results
vere indicative of a fundamental difference
in metabolic handling ¢f these substances by
the animal organism ard that siasilar
djfferences night exist in the mechanisa of
deposition of these elements in mammalian
bone. {Auth)

Figure 8 shows litter average values cf fetal
and placental activity mecaSurements fcr Pu 239,

<509>
Nast, J.B., and W.J. Bair, Genaral Blectric
Congpany, Hanford Laboxatories, Biology
Laberatory, Richland, WA, 64

Plutonium Inhalation Studies. 5. Radiation
Syndrome in PBeagles After Inhkalation of
Plgtggiun Dioxide. Radiation Research, 22,
489-506

The ciinicopathologic changas in beagles
after a single inhalation exposure to about 2
aCi of Pu 239 Pu02 gerosol are described.
Death occurred in & of 5 dogqs within 96 days.
The earliest clinical change vas a
progressive depression of lyaphocytes
beginning within 1 week «f%er exposure.
Radiation damage to the lungs was first
qvidenced by increased respiratory rates at o
veeks after exposure. HRespiratory ctates of
cver 200 per minute, a tenfsld increase mbove
the normal breathing rate, occurred betore
death, Cyanosis, a concomitant fitding at
later stages, was an additional indication of
injury to the lungs. Other important signs
included anorexia, dehydration, and
progressive weight Josy of up to 25¢ of
pre-exposure values. Tissue changes vere
1inited to the lungs and associated lyaph
nodes which contained 99% of the body hurden
of plutontum. ({Auth)

Pigure 71 shows urinary and fecal excretion of Pu
239 after inhalation of Pu 239 Pu02. Table 1
shous Pa content of tissues and excreta,

<$10>

Weeks, M.H.,, J. Katz, ¥,D. Oakley, J.%. Ballou,
L.A. George, L.X., Bustad, R.C. Thompson, und
HeA. Kornberg, Genecral Electcic Comparny,
Radiological Sciences pepartment, Binlogy
Section, Richlana, WA. 1956

Purther Studies on the Gastrointestinal
Ahsc;ption of flatonium. Raliation Perearch, 4,
339-347

In chronic-feeding experiments the
concentration of plutonium in the solation
fed had no affect on the fraction absarbed
from the gastraintestinal tract of rats aver
the range 10(2-5) ug/ml to % ug/ml The
averade absorption from a pH 2 Pu(+3} nitrate
sclution vas 0.0028%. In single-feeding
experisents the absorption of plutonium (p4 2
Eu{+d) nitrate solution) from the
qastrointestinal tract of 3 plgs averaged
0.0022%. This figure did not ditfar
significantly fro= results oltained frox
single-feeding and chronic-faeding
experizents on rats. Plutonium in more
acidic solutions and Pu{+6) vere absarbed to
a congiderably greater extent. Excretion of
rlutonium in the urine of rats during the
first 9 2ays after intranastric
administration amounted to about 20% of the
tctal plutonine absorhed. Less than 1% of
glutonium fed to rats ramained in the
gastrointestinal tract 2 days after fqeding.
{Auth)



<511

Vagner, V., J. Andrlikova, and J. Sevc,
Czachonlaovak Acadeay of Sciences,
Otorhinolaryngological Labotatory, Prague,
Czechoslovakin; Institute of Industrial Hygqiene
i{n uranium Induatry, Privres, Czechoslovakia:
Insntitute of Hygiene and Ppidemiology,
pepartaent. of hadiation Hygiene, Praque,
Czwechoslovakia, 1973

Investigation of Isaunogliobulin Levels in
Blood-Servm of Uruniue Riners After a Pigher
Exposute 4o Tonizing Radiatisn. CONP=720503:
Pare of Hufdoso, B, (BA.}, Acaleth Physics
problens of Internal Contasinsticr, Proceedings
of the TRPA 2nd Zuropsan Congrass on Radiation
protectian held in pudapest, flunqary, May 2-5,
1972, (p. 381-347), 655 p.

The inflnence of 7.3% x 10(2e5) NeVv ULM sean
exposure of foniziug radfaticn on levels of
issunoqlobylins (I9) vas talloved in a group
of 35 uranius sivers coupazed with a caonerol
qeoup vith lover exposure to aean 4.7 x

10 ({E*S} fAeY working level months. The levels

of 1q vere ascertained in the groug with
higher exposure at “he tine cf stacting wvork
and after 1 year of exposure. The Ig levels
in the gtoup vith lower exposure vere tested
after t year of exposure and vere cawpazed
with a control groap of non-axposed parsons.
The I9C levels were veduced in 85%, “he IgK
lovels in 61% of the cases ir the higher
expoBures group. The geducticn reached the
hypogansaglotulinesic levels in sose siners
and was folloved by a propensity tc

infections of the respiratory tract. The Ighk

lavals rose slightly Lt sany cases. The
dependencs of the 19 levels on the rate of
expoture ¥as not absolute ard shovel great
vaciations. (Auth)

<512>
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<51

(SR E}]
vaskey, L.5,, Joint Research Iastituve ot
Aygiera 2ud Labour Hatety, Sofia, Bulgaria., 1973

Cesparative Clinical Studies on the Occupati~nal
flazacds €roa Inhaled PRadon Daughrers in Vorkers
cf Non-Uganium Mines and Minera’ Baths.
COY®-720503; part of Pujdosc, B. (2d.), Health
Physics Pcodlams of [nternal Cantasination,
Proceedings of thn IRPA 2nd Buropean Congress on
tadiatiaon protecticn held in Esdapest, Hungary,
ray 3-S5, 1972, (p. E4%~650), 4%5 p.

Clinical, lalboratory, functicnal respiratory,
and sputus cytological stulies in S88 workers
of non-uranius setel minos and 2386 workers in
sineral baths with sisidar ataospheric
concentration of radon dnyghters wvere
teported. Mo significant radiation
nltarations in the radcn workers were found,
axcept a tendency to increase the percentage
of "atyrical® celle in sSputum. PFurther
{nteriazional studies at different levels of
®ture® radon daughters; exposures are
necessacy in order to f£ind sore exactly the
dose-effect relaticazhips. (Auth)

<S>
Oliberg, S., A. Nelson, %. Kcistoffersnson, and
A. tagritrom, RHoyal Veter'inary College,
Cepattaent of Pharsacolegy, Stockholm, Swedens
Research Ingstitute of National Defense, Medical
Diviszion, Sundbybery, Sneden; Karolinsha
Institutet, Departaent of Nedical Physics,
Steckholw, Sweden. 1962, Pedruary

Distribution of Plutonius in mice, An

Auteradioqraphic Study. Acta Padiologica, 58,
29871

The distribdution of plutonius 23¢ vas
investigated by whole body autorudiography in
sale mice, und pregnant as well as

volchok, HeL., B. Knuth, and n.1. Kleinsan,
Health and Safety Laboratory, EZnvircnsental
stndies Division, Wev York, MY, 1978, January 1

The Reapirable Yraction of Strontium 90,
Plutonias 239 and Lead in Surface Alr.

HASL-278; Part of Hardy, L.P., Jr., Palloat
Prograns Quarteriv Sussary Report, Septesber 1§,
1973 through Decemder 1, 1973, (p. I-36 ~ 2-80§,
163 p.

ncn-pregnant fesale mice, at 5 uin up to 128
days cfter adeinistration. <The plutonics was
accusulated prednminantly in the hard tissues
toe an uprake and retention vas »lso abserved
in certain soft tissues such as the liver,
ovarian follicles. fetal sembranes and
nammary glands. (a2t%)

rquipsent has been developed to obtein
sanples of aithoroe dust clogely

approximating the picticle characteristics of

the respitable fracticen, Oue such
device, the horirontal elutcirtor, temaves
all of the larger particles zn u series of
horizontal, closcly spaced, glates. &
back~up filter coliects the kespirable
particles. Using 2 asall korizontal
elutrircor, the respirabls {'racticnzn of

<515>
Tcmbropavlos, B.G., C.E. Breckinrildge, Jr., €.J.
Bair, ani K.B, #cDonald, General Flactric
Cenpany, Hanford Atosic Praducts fiperatioan,
géoloqy Laboratory, Richland, @A. 1963, Japuary

Attempts to Repove Inhaled Plutuniine. HW-80500;
Part cf Kornberqg, H.A. and Swezzad, L.G. (Bds.),
Aanford Biology Research Annual Beport for 1963,
(t. 34-06), 282 p.

ajrborne Sr 90, Pu 239 ahd stable leal vere
aobtained for surtace air in and near Weu Yotk
city. The mean results were groater tham ot
eqozl ¢to 0,96, 0.89 and 0,87 respactively.

0TPA decreased the total body dburden of Pu in
rats hut not the asount retained in tae lung
after plutoniue nitrate inkalation. Attempts
to resove pu after the inhialation of Puo2
vere unsuccessful. Drugs that increased
sucus secretion in the respiratory tract,
@eg., KI, tend to reduce the clearance of
#902 and bronchodilators, e.¢., isoproterencl
hydrochloride (Isuprel}) ten? vo accelerate
the clearance rate. (Auth)



<516>

<516>
%eg;dinsky, A.¥., and Yu.I. Moskalev, Wot given.
9

Plutonium 239: TIts Distributfion, Biological
Bffect and Accelerated Elimination,
PYD-tt-63-559 (Translated Bditicn); 267 p.

The sysposium covers a wide range cf topics
relating to plutoniuam 239 toxicity. The
scope of investigation covers standard
plutonium compounds and the gpeculiarities of
distribution and biologicsl activity
displayed by recently synthesized compounds
such as ¥a plutonyl triacetate. Topics
covered include plutonium nitrate
accumulaticn and retention, variation of
plutoniua 239 distribution with species,
plutonium transfer from mother to fetus, and
physicochemical state of plutonium in the
blaod and binding to cellular fractions. The
second part of the syaposlum contains data on
the specific hiological effects of plutonium
as dependent on the intrcduced activity and
the animal specles, Clinical syaptoas,
pathological-anatomic changes, and metabolic
impajirsents following adsinistraticn to the
doq are outlined and, where rossible,
correlated vith sicrodistribution. The
effect of five complex building coampounds on
excretion and gastrointestinal tract
abgorption was studied. Twenty-one papers
wore delivered at the sysposium; al} were
abstracted separately for the data base. (ST)

<517>
Belyaev, Yu.A., 7.V. Konstantinova, and N.I.
Yelkina, Not given. 1963

Plutonium Distribution in Rabbits.
PTD-t+-63-559 (Translated Bditicn): Part of
Lebedinsky, A.V¥. and Moskalev, Yu.I. (Rds.},
Plutonium 239: 7Its pistrihution, 8iological
Effects and Accelerated Elimination, (p. 1-7),
267 p.

Male and female rabbits were injected vith Pu
239 Pu(NO3) 8 solution at doses of 7 and 2
uCi/kg body weight to study the
characteristic pattern of plutenius
distribution, Animols were sacrificed at
114 days and 1-12 months postinjection and
the amounts cf plutonius depcsited in the
skeleton, liver, kidneys, spleen, lungs,
muscles, bone marrovw, and gastrointestinal
tract were determined. Up tc 70% aof the
total dose accusulated in the liver during
the first days following injection. At 6 and
12 months 43 and 22%, respectively wvere
retained in the liver. Skeletal content
increased from 20~-30% in the first few days
to 4S% after six months. Substantial amcunts
were retained by the bone marrcw. The effect
uf the type of compound administered and
physiochemical state in the tlcod cn
distrihution is discussed. {sT)

<518>
Rysina, T.N., and R.A, Yerokhin, NWot given. 1963

pistribution and Bicretion of Plutoniua in Dogs
at Long Intervals Following Administration.
PI0~-tt-63-559 (Translated Edition); Part of
Lebedinsky, A.V. and Moskalev, Yu.I. (Eds.),
Flutonium 239: Its Distribution, Blological
Effects and Accelerated Blimination, (p. 6-18),
2€7 p.

Dogs vere injected intravenously with a
sqlution of Pu(KO03j4 four times at one month
intervals to study plutonium distribution and
excretion at long intervals following
administration. The total dose amounted to
0.2 uCi/kg, Several of the dogs were alsn
exposed to external irradiation from a cobalt
source in daily doses of 10 B over a five
sonth period. At three months 73% of the
administered plutonium was retatued by the
bedy. Skeletal and liver retention were 40
and 30% respactively. The rate of exccetion
fron the body varied with different tissues.
The effective half-life for the skeleton was
4000 days. MNo consistent declire of liver
activity vas observed. The highest rate of
€xcretion (1.42-0,19% per day) vas recarded
in the first three to four days following
injection. After two years the rate of
excretion fell to 0.005% daily. During the
first six months, nearly equal amounts ot
glutonium were excreted in the urine and
feces; thereafter, rate of excretion through
the kidneys was higher. gExternal irradiation
had no appreciahble effect on plutonium
distribution or excretion, (ST)

519>

Belyeev, Yu.A., W.I. Yelkina, V.V.
Koggtantinova. and T.A. Tseveleva, Not given.
19

Texicologic Properties of Sodium Plutonyl
Triacetate and Ite Distribution in the Rat Body.
PID-tt-63-552 (Translated Bdition); Part of
Lebedinsky, A.V. and Moskalev, Yu.T. (Eds.),
plutonium 239: Its pistribution, Biological
Effects and Accelerated Elimination, (p. 19-2u),
267 .

Adult rats vere indected intraperitoneally
with 21, 11, 6.3, 3.3 and 1.6 ucis/kg of
sodium plutonyl triacetate, Na PuO2({CH3C00)3,
tc study the leng term distribution,
excretion, toxic effect, and carcinegenic
dcses of thisg salt. The distribution pattern
resembled that of plutonium citrate and
clutonyl nitrate. Fifty to sixty percent of
tne administered dose accumulated in the
skeleton and 15-18% in the liver.
pistribution did not depend on dosage level.
Skeletal plutonium content decreased to 02
and 27% of the administered duse after 9 and
18 nmonths. The dosage levels of 3.3 and 1.6
uCi/xg vwere found to be most carcinogenic.
The dose level of 1.6 uCizkg had no effect on
mean survival time. Excretion with the urine
proceeded at a higher rate than with other
plutonium compounds. Brythrocyte count was
redeced at all doses and leucocyte count at
the three higher dcse levels. (ST)



<520>
Lemberg, V.K., and A.P, Nifatov, Not given. 1963

Microdistribution of plutonium in Rabtit and Rat
Liver. PTD-tt-£3-559 (Translated Edition): Part
of Lebedinsky, A.Vv. and Moskalev, Yu.I. (Bds.),
Plutonium 239: TIts pistribution, Biological
Effects and Ancelerated Fliminaticn, (p. 25=38),
267 p.

The dynamics of microdistrihution of
plutonium 239 in rabbit and rat liver was
studied using the technigue cf
histoautoradiography. Rabbits were indjected
intravenously and rats intraperitoneally with
plutonium nitrate in a single dose of 7
uCi/kg. Additional rats were injected with
6.3 uCi/kg of sodium plutonyl triacetate.
Plutonium nitrate preferentially accumulated
in the reticuloendothelial cells of the
liver, Sodium plutonyl triacectate was
retained by the liver to a lesser extent and
vas uniformly distributed throughout all the
structural elements. Speclies differences
vere noted in the dynamice of
nicrodistrihution of plutoniup nitrate in the
liver. (ST}

. 4521>
- Lemberg, V.K., and Z.M. Bukhtcyarova, Not given.
1963

Histoautoradiography Data on Plutoniug
Distribution in the Bones of Rat and Rabbit.
FPTD-tt-63-559 (Translated Bditicn}; Part of
Lebedinsky, A.V. and Moskalev, Yu.I. (Bds.),
Plutonium 239: Tts pistribution, Piological
Effects and Accelerated Eliminaticn, (p. 39-51),
267 p.

Histoautoradiography was used to study
plutonium distribution in the bones of rats
and rabhits injected with 7 uCi/kg of
plutonium nitrate. Animals vere sacrificed
from one day to 7 1/2 nonths postindection,
Plutonium administered in the nitrate form
was deposited larqely in the skeleton and
predominantly in the endosteum, periosteunm,
and bone marrow and, to a lesser extent, in
bone tissue fproper., Numerous species
differences were observed. In rabbits the
plutonium content was maintained at a saxinmue
value from the seventh day through 4 1/2
months. In rats it reached a saxisum after
three days followed by a gradual decrease in
the bone marrow. Rabbits showed a marked
aggregation of plutonium gparticles in the
bone marrow reticuloendothelial cells, 1In
both species the endosteum and periosteunm
shoved an affinity for plutonium 24 hr
following administration, In rats it reached
a f£ixed level atter three to seven days: in
rabbits it increased for a period of 4 /2 tc
six months after adainistration. (ST)

520>

<822>
®ysina, T.N., and T.A. Tseveleva, Hct given.
1863

Transmission of Plutonium to Cffspring.
FTD-tt~63~-559 (Translated ®ditian); Part of
Lebedinsky, A.V. and Woskalev, Yu.T. (Eds.j,
Plutonium 239: 1Its ristribution, Blological
Effects and Accelerated Elimination, (p. 52-57),
267 g.

fregnant and lactating dogs received four
intravenous indections of plutonius nitrate
at one month intervals to study the
transnission of plutonium to offspring. The
tctal adninistered dose was 0.2 uCi/kg. The
arounts of plutonium transaitted :o the fetus
yere minute. The specific activity in
nevharn puppies was of the order of 10 (E-5)
te 10(E-A) % of the dose received by the
nother. Plutonium concentration in the
tissues of pups three to seven months old was
less by a factor of 20-50 as compared with
nevhorh puppies. Specific activity values
obtained for the benes waeré¢ higher than those
recorded for the liver. Ionization doses
calculated for the vertekrae of newhorns
ranged from 0.2 rem/day during the plutonium
administration stage to 0-0.045 rem/day at
later observation periods. (ST)

<523>

Finkel, M.P., Argonne Wational Laboratory,
Division of Biological and Medical Research,
Lenant, IL. 1959

Late Effects of Internally Deposited
Radicisotopes in Laboratory Animals. PRadiation
Research, Supplenent 1, 265-279

The late effects of moderate and low doses of
radioisotopes are reduction in life span and
induction of tumors. These responses are
influenced by the type and energy of the
radiations, by the amount of materfial that
remains in the body, and by the location of
the retained material. Comparisons of the
effects of intravenous injections of na 226,
Be 239, U 233, Pc 210, Sr %0, and ca u5 in
mice can contribute to an understanding of
the many factors involved in the long-tera
effects of internal emitters, @Qmn an injected
mnicrocurie hasis, the alpha-particle emitters
are sore toxic than the beta-particle
epitters. Radiug is the least effective of
the former in reducing 1life span, and its
potency as a skeletal carcinogen is less than
that of Pu 239 but slightly greater than that
of U 233. The differences in effectiveness
betveen injected microcurie doses of Sr 90
and Ca 45 are largely due to differences in
beta-ray energy. In addition to the
induction of soft tissue tumors by Pa 210 and
the induction of malignant hone tumors by the
other isotopes, all influenced the tumors of
the blood~forming tissues. Since these
neoplasms seemed to he affected by levels of
St 90 that produced no change in life span or
in number of osteogenic sarcomas, and since
they show certain similarities to the human
leukerias, they are an important suobhject for
forthexr study., (Auth)
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Pabrikant, J.I., and C.L.D., Ssith, Institute of
Cancer Research, Physics Departsant, Sutton,
Surrey, Bngland. 1964, January

Radiographic Changes Pollowing the
Administration of fone~Seaking Radlanuclides,
British Journal of Radiolagy, 37(433), S53-62

puring investiqations on the carcinogenic
effects of algha and beta emitting
radionuclides, serial rvadiographs of cats
in{ected with single and repested doses of P
32, Pu 239, or Am 241 were studied to record
the developsent of radioinduced changes.
Auwong the lesfons observed were failure of
longitudinal hone growth, abnormal bone
moulding, pathologlcal fractures, and the
production of sclerosing, lytic, and mized
foras of osteosarcoma. The iunduction of bone
tumors could be identified early and the
development followed closely; radicgraphic
changes were described. (Auth)

<525>

¥ioratti, %.?,, and S.R, Plermattel, Comitato
¥azionale per l'Energia Hucleare, Labcratorio
Dosimetria e Standardizzazions, Reme, Italy.

Evaluation of Activity in Lung and Lyaph Wodes
fallowing Inhalation of Radioactive Imsolutble
Aerasols, CONP=720503: Part of Bujdoso, E.
(Ed.}, Health Physics problems cf Internal
Contanination, Proceedings of the IRPA 2nd
European Congress on Radlation Frotection held
%g Budapest, Hungary, May 3-5, 1372, {p. 65-76),
5 Pe

pata available in the literature for the
period 1962-1972 on the elimination of
insoluble pu compounds from the lungs-.and
retention ir lyaph nodes of experiaental
animals following inhalation are examined.
0sing the Kotrappa expression the atsorhed
dose from lyeph nodes is alsc evaluated. On
the basis of the experimental data it is
concluded that for the elimination of
insoluble paterial existing in the lunag a
coaponent with a half-life of about 257 days
exists and a fraction p = 0,0086 of this
material is transferred to lyagh ncdes.
considering in the analyeis cf data only
particles with a count median diameter less
than or equal to less than 0.5 u, a long-life
component fer the eliaination of glutoniua
from lung appears, but its existence is
rather questionable owing to the lack ot
experimental data. Functions are given which
can be used to obtain information on the
fraction of insaluble compounds released from
lung and on the build-up of this saterial to
1ysph nodes in the range to about 3,000 days
after inhalation. (run)

Table 1 shows experimental values of the ratio
af e content in the lymph ncdes to that in the
lung. ‘

<526>
wcrwood, ¥w.D., General Blectric company, Hanford
Atomic Products Operation, Health Operation,
fichiand, WA. 1962, RMugust

Radlcactive Naterial in the Body:
Treataent.

81-86

Petoction and
Archives of Environmental Health, S5,

#ethods of fdentifying and detersining the
asount of radionuclide in the hody,
evaluating thhe hazard involved, and
decontanination treatments are revievwsd., (ST)

<527>
Tcabropoulos, EB.G., and B.0, Styart, Battelle
Mexorial Institute, Pacific Horthwest
Labcratories, Biology Department, Richland, WA.
1967, July

Effaect of Plutonium 239 Pu02 Inhalation On Lung
Tissye. BNWL-U80; Part of Thompson, R.C. and
Swezea, E.G. (Bds.), Annual Report for 1966, (p.
8¢-81y, 207 p.

Hinety-six t-month-old female rats vere
exposed to six different lewvels of plutonium
oxide aerosols resulting in initial lung
burdens ranging froe 0.3 to 8 uCi. Within
2-1/2 months after exposure, lungs from 24
animals representing all groups wete analyzed
for total 1lipid, lipid phosphorus, collagen,
and elastin content. Tissue sanples vere
also taken for histopathology. It was ghounh
that inhaled Pu 239 Pu02 caused an increase
in collagen associated with a decrease in
elastin and neutral 1lipids of luaq tissue.
Histologically, lungs of the Pu 239 Pu02 rats
generally exhibited a thickening of alveolar
walls and a deposition af €ibrinous material
within the alveoli, Thase observations agree
with the blocherical findings. (FMYN)

Table 1 shows rat lung collagen, elastin and
1ipid content after inhalation of Pu 239 pu02.

<528>

Taylor, G.%., T.P. Dougherty, and L. Shabestari,
University of Utah, College of Medicine,
gadictioloyy Division, Department of Anatomy.
Salt Lake City, UT. 1963, September 30

Non-Skeletal Tumor Incidence Observed in Beagles
with Retained Burdens of Radium 226, Radlum 228,
Thorium 228, Plutonium 239 or Strontium 90.
ccn-2283 vart of Dougherty, T.%., Research in
fiadicbiology, Semi annual Report of Work in
Progress on the Chrodic Toxicity Program, (p.
9c-108), 185 p.

Beyond six to seven years aqe, a significant
nunber of non-skeletal tumors have been
observed in beagles receiving a single
intravenous injection of Ra 226, ®Ra 226, Th
228, Py 239, or Sr 90. Cosmparison vith the
centrol animals has tentatively indicated
that aost of these were naturally occurring
tymors and vere not radiation induced. The
debility and premature deaths arising froa
this naturally occurring factor have been
snccessfully mininized by early surgical
care. Such measures to limit the losses froa
this and other non-radiation induced causes
have become especially important at the lower
dcse levels where long latent periods are
anticipated for some of the radiation induced
lesions. (Auth)
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Hiealth Physics, 1, 28A-305 34

Health Fhysics, 10, 1059-1064 33

Healtb Physics, 10, 279-282 69

Health Ehyaics, 10, 462-866 71

fealth Thysics, 10, 957-965 185

Health thysics, 19, 511-520 4S50

Haalth Fhysics, 21, 827-833 56
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froceedings of an International Symposium on
Fadicecclogical Concentration Progesses held in

Stockholr, Sweden, April 25-29, 1966, (p. 391=-
398), 1051 p. 255



PUBLICATION DERSCRIPTION INDEYX
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(¥

Pact of Analytical Procedures of the Ipdustrial
n;giene Group, Chapter 27, (p. 155-1%7), 173 p.
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fart of Anspaugh, L.R., et al, Resuspension of
P;utoniui. A Progress Report, (p. 1=16), 111 f.
1
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1972, (p. 65-76), 655 p. 525



PUBLICATION DESCRIPTION INDEX

part of duvdoso, E. (E8.), Procaedinga of the
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Patrt cf Dougherty, T.P., Rescarch in Radiobiology,
Annual Report of Work in pProgress in the
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rart of Dunaway, P.B. and White, M.G. (Bds.), The
cynasics of piutonium in Cesert Znvironments,
Prcceedings of the NAEG Plutonium Znvironsental
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Part cf Dunaway, P.B. and White, M.G. (BEds.), The
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dynamics of Plutonium in Desert Environments,
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part of Dunaway, P.B, and ¥hite, W.G. (Eds.), The
Dynasics of Plutonium in Desert Environments,
Proceelings of the NAEG Plutonius Znvironmental
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Proceedings of the MABG Plutonius Environsental
Studies progras Syaposium held in Las Vegas,
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fart of Dunaway, P.B. and White, #.G. (Eds.), The
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Patt of Dunaway, P.8, and White, %.G. (Eds.j}, The
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Froceedings of the NAEG Plutonium Environmental
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Part of Dunaway, P.B. and White, M.G. (Pds.), The
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Eroceadings of the NAEG Plutoniua Environsantal
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fraceedings of the WAEG Plutonius Environmental
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Part of Dunaway, P.B. and White, N.G., {Bds.), The
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Part of Dunaway, P.B. and White, M.G. (Bds.), The
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9

Part of Dunaway, P.D. and White, W.G. (Bdsg.), The
Dynamics of Plutonius in Desert Environments,
Erocaedings of the NAEG Plutonium Bnvironamental
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ftevada, Cctober 2-3, 1973, (p. 287-254), 369 p.
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part of Dunaway, P.B. and White, n.G. (Eds.), The
rynamics of Plutonium in Desert EBnvironments,
Froceedings of the NAEG Plutonium Environsental
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Pevada, Cctober 2-3, 1973, (p. 265-298), 369 p.
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Patt of Dunaway, P.B. and White, N.G. (Bds.), The
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Studies Progras Symposiua held in Las Vegas,
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Part of Dunavay, P.B. and White, H.G. (Eds.), The
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eroceedings of the WAEG PLutonium Environsental
Studies Frogram Sysposium held in Las vegas,
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Calypdar Year 1972, (p. 197-229, 1217 p. 153

Part of Environmental Monitoring at Najor U.S.
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pPart of Environmental Nonitoring at Major U.S.
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fAanford Riolagy Research Annual Report for 1960,
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Annual Report, 19%6, (p.

Part of Kernborg, H.A., et
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part of Lebedinsky, A.V. and Moskalev, Yu.I. (Bds.
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gffaocts and Accelerated Blimination, (p. 104~
112), 267 p., U497
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tu9), 267 p. 500
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Y+ Plutonium 230: 1¢s Distribution, Blological
Effects and Accelerated Elimination, {(p. 237-
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267 p. 493

»art of Lebedinsky, A.V. and Moskalev, Yu.I. (Bds.
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), Flutcnium 239: Its pistribution, Biological
¥ffectz and Accelerated Elimination, (p. B-18},
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31, 1962, (p. 128-14M), 180 p. St

Part cf Moskalry, Yu. Y., Distribution and
Biolcgical Bffects of Radioactive Isotopes, (p.
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Yu.I. (Ed.), Remote

Radiation Damage, (p. 806-415),



PUBLICATION DESCRIPTION INDFY

Part of Moskalev, Yu.Y. (BEd.), Remote
Aftereffects of Radiation Damage, (p. 441-~446),
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Aftereffects of Radiation Damage, (p. 455-u62),
574 p, 168

Part of Moskalev, Yu.l., Distribution and
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colcrado, Octobar S-%, 1972, (24 p.} I0s8
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Part of Proceedings of the Southern Cunference on
enviconmontal Radlatlon Prctecticn from Nuclear
pPowes Plants, April 21-22, 1971, (p. 221-23),
246 p. 300

Part of Proceedings of the 11th Symposium of the
German #edical Radiol ogiuts bretection
hosocliation held in Zucich, Switzerland, June
19-20, 1970, (2S5p.) 414

Part of Proceedings of the 17th Annual Meeting of
the Health Physics Society held in Las Vegas,
tlavada, dune 12-16, 1972, {11 p.) 7

Part of Proceedings of the 18th Annual Health
Physics Society Meeting held ip miani Beach,
Plorida, June 17-21, 1973, (U0 p.} 219

Part of Proceedings of the 19th Annual Analytical
Chealstry Sysposiunm held in Jackson Hole,
Wyoming, Septemher 3, 1973, (12 p.) 11

rart of Proceedings of the 2nd United Nations
International Confarence on the Peaceful Uses
of Atomic Energy held in Genava Switzerland,
September 1-13, 1958, Vol. 23, (p. 306~312) 358

part of Proceedings of the 2uth Rorthvest Region
Syaposiun of the American Chemical Sceiety held
in Salt Lake city, Utah, June 12-13, 1969, (18
p.) 73

Part of Proceedings of the 3rd Hanford Biolagy
Symposium held in Richland, Washingten, May u-6,
1964 439 ,

part of Proceedings of the 4t¢h International
Conference oh the Peaceful Uses of Atopic
Bnergy held in Geneva, Switzerland, Sep%ember 6-
16, 1971, Vol. II, {(p. 341-3%3), 766 p, 335

Part of Proceedings of the 4th International
Conference oh the Peacefnl Uses of Atomic
Energy held in Geneva, Switzerland, September 6-
1%, 1971, Vol. 11, (p. 559-573), 766 p. 378

Part of Proceedings of the 40th Annual Meeting of
the Radiological Society of North America held
in Los Angeles, California, Decemher S-10, 1958,
Published in Radiolegy, 65(2), 253-259, 4u2

Part of Proceedings of the 89th Heeting of the
Biochewical Society held at Queen*s University,
Belfast, Ireland, September, 4-5, 19€v9, (p. 53)
415

Part of Procecdings of the Sth Annual Health
Physics Society Hidyear Topical Symposiua on
the Health Physics Aspects of Nuclear Pacility
siting, held in rdaio PFalls, tdaho, Hovember 3=
6, 1970, Vol. 2, (p. 42B-8u6), 2898 p. 208

Part of Proceedings of the 6th IERE Region
Symposium held in Portland, Oregon, May 22,
1968, (23 p.), 206 p. 32

fart of

Pragress Report, July 1 %o Septeabe: 30,
1971,

{p. 32), 56 p.

Part of Rad!obio;pqua, (p. 10t=106), 306 p.
107-114), 306 p.
160-169) 310
169-177), 275 p.
(p. 37-85) 241

(p. 85-93), 238 p.

(p. 97-108), 220¢.

245
of 369

of

Radiobiclogy,
Radiobiology,

Part (p.
.

(p.

Part
Part of
of

of

Radiotiology,
Radiobiology,
Radiobiclogy,

339
Part

Part 273

Part of Rediobiology, 202
Part of Radionuclides in the Envircnment,
Advances in Chemistry Series No. 23, (p. 97~

117 383

212

part cf Rajeusky, B. (Bd.}, Proceedings of the
9th International Congress of Radiology held in
runchen, Gersany, July 23-30, 1959. Georg
Thieme Verlag, Stuttgart, Gernany, (p. 1251~
1257), 1625 p. 223

Parxt ¢f Resecarch Report on Internal Exposure to
Plutcnjue, April 1969-mapch 1970, (p. 70-72%,
91 p.

Parkt c¢f nosenthal, M.W. (EAd.), Therapy of
Radicelesent Polsoning, Transcription of a
Meoting cn Experimental and €Clinical Approaches
to the Treatment of Poisoning by Radiocactive
Substances held october 20-21, 1955, (p. 12-22),
175 p, 304

pact ¢f Sanders, C.L., et al (Bds.), Proceedings
of the 1Zth Annual #anford Biology Symposium on
Radionuclide Carcinogenesis held at Richland,
Washingtcn, #ay 10-12, 1972 (p. 1-14), S00 p.
412

tart of Sanders, C.L., et al {BEds.), Proseedings
of the t2th Annual Hanford Bielogy Symposium on
Radionuclide Carcinogenesis held at richland,
Washingtcn, may 10-12, 1972 (p. 138-153), 500 p.
46

Part c¢f Sanders, C,L., et al (Pds,), Proceedings
af the 12th Annual Hanford Biology Symposium on
radionuclide Carcinogenesis held at Richland,
Washington, May 10-12, 1972, (p. 201-436), 500
p. U9

part cf Sanders, C.L., et al (Eds.), Proceedings
of the 1Zth Annual Hanford Biology Symposium on
Radicnuclide Carcinogenesis held at Richland,
Hash}gqton, May 10-12, 1972, ({p. 307-311), 500
pe

part cf Sanders, C.L., et al (Bds.), Proceedings
of the 1ith Annual Hanford Biology Syamposium on
Radionuclide Caccinogenesis held at Richlana,
washi;qtcn, May 10-12, 1972, (p. 322-346), S00
=23

part cf Sanders, C.1., et al (Bds.), Proceedings
of the 1Zth Anrual Hanford Biology Symposiue on
padionuclide Carcinogenesis held at Richland,
Washingten, May 10-12, 1972, {(p. 465-u4T4), S00
p. S0

ract of Cchultz, V. and Klement, A.W., 3r. (Bds.),
Proceedings of the 1st Hational Syaposium on
Radicecclogy held at Colorado State University,
Fort Collins, Colorado, September 10-15, 1961,
(p. 373-383), 746 p. 137

part of Simpson, C.L., et al, Rnnual Roport for
1971, {p. 82-87), 188 p. 123

rart ¢t Siapson, C.l., et al, Annual Report for
1971, (p. 88-90), 188 p.

rart ¢f Snyder, ¥W.S., et al (Bds.), Proceedings
of the 1st International Congress of Radiation
Protection held in Rome, Italy, Septeaber 5-1Q,
1966, Part 2. Pargamon Press, O0xford, England,
(p. 1181=-1190), 1623 p, 162

rart of Snyder, #.5., ot al (Bds.),, Proceedings
of the 1st International Congress of Radiation
Protection held in Rome, Italy, September 5-10,
1966, bart 2. Pergamon Press, Oxford, England,
(p. 929), 1623 p, 354

rart of Stover, B.J, and Jee, W.S5.5. (Bds.),
nadioktiolagy of Plutonium. J.H. Press, Salt
lake City, Dtah, (p. 431-u68), 552 p. 210

part cf the Biomedical Division Preoliminary
Repart fer Project Schaoner, (p. 6-28)y, 75 p.
409
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Part of Thompson R.C. (Bd.), Annual Report for
1969, (p. H4-u6), 90 p.

Part of Theoapson, R.C., (Ed.}, Annual Report for
1969, (p. 24-25), 90 p.

Part of Thompson, R.C. (Ed.), Annual Report for
1969, (p. 51, 90 p. 60

Part uf Thampson, R.C. (Ed. ). nnnual Repurt for
1972, (p. 21-27), 103 p. 248

Part of Thompson, R.C. (Bd.), Annual Repnrt for
1972, (p. 38y, 103 p. 215

part of Thoaspson, R.C. (BEd.), Annual Report for
1972, (p. 35-36), 103 p. 11

Part of Thompson, R.C. (Bd.}, Annual Report for
1972, {p. 58-59), 103 p. 145

part of Thompson, R.C. (Ed.), Annual Report for
1972, (p. 59-60), 103 p. 216

Part of Thompson, R.C. (Ed. ), Annual Report for
1972, (p. 60-61, 103 p. 362

Part of Thompson, R.C. (Bd.), Annual Report for
1972, (p. 62-63), 103 p. 146

Part of Thompson, R.C, (Bd.), Annual Report for
1972, (p. 63-64y, 103 p, 213

Part of Thompson, R.C. (Ed.), Annual Report for
1972, (p. 6uU-65), 103 p, 200

part of Thompson, R.C. (Ed.), Annual Report for
1972, (p. 9-10), 103 p. 186

Part of Thompson, R.C. and Balr, W.J. (Eds.),
proceedings of the 11th Hanford Sympcsium an
the Biological Implications of the Transuranius
Elements held in Richland, %ashingotm,

September 27-~29, 1971. Published in Henlth
Bhysics, 22(6), 679-683 96

part of Thumpson, R.C. and Balr, W.J. {(Eds.),
Proceedings of the 11th Hanford Sympcsium on
the Biolagical Isplications of the Transuraniuns
Elements held in Richland, Washington,
Septeasber 29%-29, 1971. Published in Health
Physics, 22(6), 749-752 71

Part of Thompson, R.C. and Bair, W.J. (Eds.),
Proceedings of the 11th Hanford Sympcsiam on
the Biological Implications of the Transuxaniuwn
Elements held in Richland, ®¥ashingtcen,
September 27-29, 1971. Published in flealth
Physics, 22{(6), 753~754 78

part of Thompson, R.C. and Bair, W.J. (BEds.),
Proceedings of the 11th Ranford Sympcsium en
the Biological Implications of the Transuranium
Flements held in Richland, Washington,
Septenber 27-23, 1971. Published in HRealth
Physics, 22(6), 755-759 79

part of Thompson, R.C. and Eair, W.J. (Bds.),
Proceedings of the 11th Hanford Sympcsium on
the Biological Tmplications of the Transuranium
Elements held in Richland, Vashingtcen,
Septenber 27-29, 1971. Published in Health
Physics, 22(6), 761-763 80

part of Thompson, R.C. and Balr, W.J. ({(Bds.),
Proceedings of the 11th Hanford Sympcsium on
the Biological Ymplicatione of the Transuraniue
Elements held in Richland, Washington,
September 27-29, 1971, Published in Fealth
Physics, 22(6), 765-7718 81

213

pPart of Thompson, R.C. and Pair, W.J. (Bds.),
Proceedings of the 11th #anford Symposium on
the Biolegical Implications of the Transuraniuk
Elesents hold in Richland, Washington,
Soptember 27-29, 1971, Published in Health
Physics, 22¢6), 779-783 82

rart of Thompson, R.C. and Bair, #.J. (Eds.),
Proceelings of the 11th Hanford Syaposiuwm on
the Biological Implications of the Transuraniua
Plesents held in Richland, Washington,
Septemsber 27-29, 1971, Published in Health
Ebyslcs, 22(6), 785-766 83

Part of Thospson, R.C. and Bair, W.J. (Edsg.), |-
Proceedings of the 11th Hanford Sysposius on
the Biclogical Implications of the Transuraniun
flenents held in Richland, Washington,
Septeaber 27-29, 1971. Publishaed in Health
Physics, 22(6), 787-792 Bu

Part of Thompson, R.C. and Bair, w.J. (Eds.),
froceedings of the t1th Hanford Symposium on
the Biological Implications of the Transuraniunm
Elements held in Richland, Washington,
Septesber 27~29, 1971. Published in Health
Fhysics, 22(6), 793-801 85

fart of Thompson, R.C. and Bair, W.J. (Bds.),
trocecdings of the t1th Hanford Symposiuam on
the Biolecgical Implications of the Transuranium
Blements held in Richland, Washington,
Septezbar 27-29, 1971. Puklished in Health
Physics, 22(6), 803-810 86

Part of Thcapson, R.C. and Bair, %.3. (Eds.},
Proceedings of the 11th Hanford Syaposium on
the Biological Implications of the Transuranium
Elements hald in Richland, Washington,
Septenber 27~-29, 1971. Pullished in Health
Ehysics, 22¢(6), 811-81% €7

Part of Thompson, R.C. and Balr, W.J., (Eds.),
Broceedings of the '|1th Hanford Symposium on
the Biologlcal Iaplications of the Transuranium
Blements held in Richland, Weshington,
Septesber 27-29, 1971, Published in Health
Thysics, 22(6), 815-822 €8

Part of Thompson, R.C. and Bair, W.J3, (Eds.),
Froceedings of the 11th Hanford Symposiam on
the Piolegical Tmplications of the Transuranium
flements held in Richland, Washington,

Septesber 27-29, 1971. Pubiished in Health
Phyeics, 22(6), A23-827 89

Pugrt of Thoapson, R.C. and EBair, W.J. (Eds.}.
froceedings of the 11th Hanford Sympousium on
the Fiolcgical Implications of the Transuranium
Elements held in Richland, Washiugton,
Septenrber 27-29, 1971, Publishud {n fHealth
Physics, 22(6), 829-831 &GO

part of Thompson, R.C. and Bair, W.J. (Eds.),
Eraceedings of the 11th Hanford Symposium on
the Biolcgical Implications of the ”cansuranium
Elements held in Richland, Washingten,
Septenher 27-29, 1971. Puhlished in Health
Bhysics, 22(6), 8u5-8%% 91

Part of Thompson, R.C. and Bair, %.J. (Eds.),
froceedings of the 11th Hanford Syaposium on
the Plolcgical Implications of the Transuraniun
Elements held in Richlanrd, Washington,
Septeaber 27-29, 1971, Putlished in Health
Ehysics, 22(6), 647-651 92

Part of Thompson, R.C. and Bair, W.J. (Bds.),
Prcceedings of the 11th Hanford Symnosium on
the Biolecqical Implications of the Transuranium
Flements held in Richland, VWashington,
septesber 27-29, 1971. Published in Realth
Physics, 22(6), 657-665 93
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‘Part of Thompson, R.C. and Balr, W.J. {(Bds.), -
Proceedings of the 11th Hanford Symposium on
the Biological Implications of the Transuraniue
Blements held in Richland, Washington,
September 27-29, 1971, Published in Health
Physics, 22(€), £67-673 94

part of Thompson, R.C. and Balr, w.J. (Bds.),
Proceedings of the 11th Hanford Sympcsium cn
the Biological Implicaticns of the Transucanium
Elements held in Richland, Washington,
Septerber 27-29, 197%, Publinhed in Health
Physics, 22(€), 675-677 95

part of Thompson, R.C. and Bair, W.J. (BdsS.)
Proceedings of the 11th Hanford Sympcsium on
the Blologlcal Implications of the Transuranium
Elements held in Richland, Washington,
Septeaber 27-29, 1971. Published in Health
Physics, 22(6), 6857689 97 !

pPart of Thowpson, R.C. and Bair, W.J. (Eds.),
Proceedings of the 11th Hanford Syspcsium on
the Biologicul Implications of the Transuraniup
Elements held in Richland, Washington,
Septeaber 27-29, 1971, Published in Health
Physics, 22(6), 631-693 9@

Part of Thompson, R.C. and Bair, W.J. (Eds.}),
proceedings of the 11th Hanford Sympcsium on
the Biological Implications of the Transuranium
2lements held in Richland, Washington,
Septeaber 27-29, 1971, Published in Health
Physics, 22(6), 701-706 99

Part of Thompson, R.C, and Bair, #.J. (Pds.),
Proceedings of the 11th Ranford Sympcsium cn
the Blological Irxplications of the Transuranius
Elements held in Richland, Washington, '
Septeaber 27-29, 1971, Published in Health
physlcs, 22(8), 707-712 190

Part of Thompson, R.C. and Bair, w.J. (Eds.),
Proceadings of the 11th Hanford Sympesium on
the Blological Iamplicationsz of the Transuranium
Elements held in Richland, Washington,
Septeaber 27-29, 1971, Published in Health
Physics, 22(6), 713-722 101

Pact of Thompson, R.C. and Rair, W.J. (Eds.),
Proceedings of the 11th Hanford Sympcsium on
the Biological Implications of the Transuranium
Elements held in Richland, Washington,
Septeaber 27-29, 1971. Published in Health
physics, 22(6), 723-729 102

eart of Thompson, R.C. and Bair, W.J. (Eds.),
Proceedings of the 11th Hanford sympcsium on
the Blological Japlications of the Yransuraniua
Elemaents held in Richland, Washington,
Septeaber 27-26, 1971, Publizhed in Realth
Physics, 22(6), 731-741 103

Part of Thoampson, R.C. and Bair, W.J. (Bds.),
Proceedings of the 114h Hanford Sympcsium ¢n
the Biologlcal Iaplications of the Transuranius
Elements held in Richland, Washingten,
Septeaber 27-29, 1971. Puhlished in Health
physica, 22(6), 743-748 10t

pact of Thoapson, R.C. and Bair, Ww.J. (Eds.),
Proceedings of the 11th Hanford Sympcsium an
the Biological faplications of the Transuranium
Elements hold in Richland, Washington,
Septeater 27-29, 1971, Published in Health
Physics, 22(6), 833-836 10§

part of Thoapson, R.C. and Bair, w#.J. (Eds.),
Proceedings of the 11th Hanford Sympcsiua on
the Bioclogical Implicationz of the Transuranium
Elements held in Richland, washington,
Septeaber 27-29, 1971, Published in Bealth
Physics, 22(6), 537-589 106

214

fart of Thaompson, R.C. and Bair, W.J. (Eds.),
froceadings of the 11th Hanford Symposium on
the Bioleglcal Implications of the Transuraniunm
Elements held in Richland, washington,
Septembetr 27-29, 1971. Putlished in Health
thysics, 22(6), S51~557 107

Part of Thaompson, R.C. and pair, W.J. (Eds.),
Fruceaedings of the 11th Hanford Symposium on
the Biological Implications of the Transuranium
Elements held in Richland, washington,
Septeabaer 27-29, 1971. Putlished in Health
Ehysics, 22(6), 559-562 108

part of Thomspson, R.C. and Bair, W.J. (Bds.),
Eroceedings of the 11th Hanford Symposium on
the Biolcgical Implications of the Transuranium
Elements held in Richland, Washington, ’
Septeaber 27-29, 1971, Published in Health
thysies, 22(6), 563-565 109

Part of Thompson, R.C, and Bair, W.J. (Eds.),
Froceedings of the 11th Hanford Symposium on
the Biolcgical Implications of the Transuranium
Elements hald in Richland, Washington,
Septasber.27-29, 1971. Pullished in Health
Physics, 22(6), 575-58% 110

rart of Thoupson, K.C. and Bair, W.J. (Eds.),
Eroceedings of the 11th Hanford Symposium on
the Blological Implications of the Transuranium
Elemente held in Richland, Washington,
Septeaber 27-29, 1971. Putlished in Health
Fhysics, 22(6), 583-595 111

Part of Thompson, R.C. and Bair, ®.J. (Eds.),
Eroceedings of the 11th Hanford Symposium on
the Biological Implications of the Transuraniun
Elements hald in Richland, Washington,
Septesber 27-29, 1971. Putlished in Health
Physics, 22(6), S97-605 112

Part of Thompson, R.C. and Bair, W.Jd. (Eds.),
froceedings of the 11th Hanford Symposium on
the Biolcgical Implications of the Transuranium’
Elesents held fn Richland, Washinqgton,
Septeaber 27-29, 1971, Putlished in Health
thysics, 22(6), 607-615 113

Part of Thempson, R.C. and Bair, W.J. (Bds.),
troceedings of the 11th Hanford Symposium on
the Biological Implications of the Transuranium
Elements held 1in Richland, Washingtonm,
Septesber 27-29, 1971. Pultlished in Health
physics, 22(6), 617-620 114

Part of Thompson, R.C. and Bair, W.J. (Eds.),
Eroceedings of the tith Hanford Symposium on
the Biolcgical Implications of the Transuranium
Elements held in Richland, Washington,
Septasber 27-29, 1971. Published in Health
Physics, 22(6), 621-626 115

rart of Thoapson, R.C. and Pair, W.J. (Eds.),
Froceedings of the 11th Hanford Symposium on
the Niolecgical Implications of the Tramsuraniun
Elements held in Richland, Washington,
Septesber 27-29, 1971. Published in Health
Physics, 22(6), 627-631 116

Part of Thompson, R.C. and Bair, ®.J. (Eds.),

. Proceedings of the 11th Hanford Symposium on
the Biolcgical Implications of the Transuranium
Elements held in Richland, Washington,
Septesber 27-29, 1971. Published in Health
Physics, 22(6), 641 117

Part of Thompson, R.C. and Bair, W.J. (Bds.),
Ercceedings of the 11th Hanford Symposium on
the Biological Implications of the Transuranium
Elements held in Richland, washington,
Septesber 27-29, 1971. Published in Health
Physics, 22(6), 6u3-645 118
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Part of Thompson, R.C. and Bair, W¥.Jd.

(Rds.

1]

Proceedings of the 11th Hanford Sympceium on

the Biological Implicaticne of the Transuranius

Elements beld in Richland, Washington,
September 27-29, 1971. Published in Health

Physics, 22(6), D3I7-843

Part of Thompson, R.C.

Annual Report for 1965,

Part of Thoapson, R,C.

Annual Report for 1965,

Part of Thospson, R.C.

Annual Report for 1966,
818

Part of Thompson, R.C.

Annual Report for 1966,

Part of Thompson, R.C.

Part of Thompson, R.C.

Hanford Riology Research Annual

(pe 118-121), 216 p.

Part of Thospson,
Hanford Biology
(p. 21-20), 216

part of Thonpson,
Hanford Biology
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Part of Thospson, R.C.

Hanford Biology
« {pe 79-80), 216 p.
Part of Thompson, R.C.
Hanford Biology

{p. 81-92), 21€ p.

fart of Thoapson,
Hanford Biology
(p. 91-93), 216
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pe

Part of Thompson,
fo; 1967,

Part of Thompson, R.C.
Report for 1967, f(p.

Part of Thompson, R.C.
Report for 1967, (p.

rart of Thompson, R.Ca
Report for 1967, (p.
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Report for 1967, {p.

part of Thompson, R.C.
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Report for 1967, (p.

part of Thompsan, R.C.
Report for 1967, ({(p.

Part of Thompson, R.C.
Report for 1967, (p.

part of Thompson, R.C.
Report for 1967, (p.

Part of Thompson, R.C.
Report for 1967, (p.

Part of Thomvmson, R.C.
Report for 1967, (p.

Part of Thompson, R.C.
Report for 19e67, {p.

Research

Research

Research

Research

Research
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and Swezea, B.G.
{p. 83-85), 139 p
and Swezea, B.G.
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et al (Eds.), Annual
1.12=1.183), 253 p.

at al (Bds.), Annual
3.11=3.12), 251 p.

et al (2ds.), Annual
3.5~3.8), 2%3 p, 37

et sl (Bds.), Annual
3.8-3.10), 253 g. 3

et al (Bds.), Annual
312-314), 253 p. 34

et al (Bds.), Annual
323-330), 253 p. 34

at al (2ds.), Annual
4.9-4.10), 253 p. 3

et al (Eds.), Annual
411-012y, 253 p.

et al (Eds.), Apnual
47-48), 253 p. 353

et al (Pds.), Annual
5.5=5.7T)y 253 p. 19

et al (Bds.), Annual
6.11), 253 p. 1352

et al (Bds.), Annual
6.13-6,17), 253 p.

(2ds.),
(ps 47-49), 139 p.

(Bd5.),

(Bds.),

p.

8e) 4

{Eda.)
Annual Report for 1966, {p. 80-81), 207 p.

“)s

Report for 1964,

“)e

Report for 1964,

Ve

Report for 1964,

(Bds.),
Report for 1964,

(Bdsa},
taeport for 1964,
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Report for 1964,

R.C. et al (Bds.) Annual Report
(p., 412-815), 253 p. 333
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2
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8

9
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0

2
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.

Part of Thompson, R.C.

et al (¥ds.), Annnal
Repart tcr 1967, (p.

6.17~6,19), 253 p. 340
Part of Thomspson, H.C.

et al (Ed3.), Annual
Report for 1967, {(p.

6,206,211, 253 p.

et al (®ds.), Annual
6.3-6.7), 253 p. 205

et al, (Bds.), Annual
3.17-3.20) 253 p., 342

Part of Thempson, R.C.. et al (Pds.}, Annual
Report for 1967, (p. 6.12-6.13), 253 p. UEN

Part of Thcapson, R.C., et al (Bds.}, Annual
Report fer 1967, {(p. 6.9-6.10), 253 p. U6S

217

fart of Thompson, R.C.
Report for 1967, (p.

Part cf Thempson, R.C.
Report for 1967, ({p.

Part cf Tokal Works Semi-Annual Pragress Report,
Jangary-June, 1971, (p. 165-179), 198 p. 129

Part ct Tokal Works Semi-Annual P:ogréss Report,
Januacry-dune, 1971, (p. 180-184), 194 p. 130

part cf Tckald Works Semi-Annual Progress Report,
Jdanuary-June, 1971, (p. 150-194), 194 p. 131

Part of Tckai Works Semi-Annual Progress Report,
Janvacry-June, 1971, (p. 54-75), 194 p. 128 "'

Part cf Transfer of Radioactive Materials from
the Terrestrial Environwont to Animals and Man.
The Chewical Rubber Company, CRC Press,
Cleveland, Ohio, (p. 81), 57 p. uwy?

Part of Vaughan, B.E., et al, Annual Report for
1972, (g 2.2-2.4}, 105 p. 359

Part of Wallace, A., Annual Progress Report,
Behavior of Certain Synthetic Chelating Agents
ig piclcgical Soil Systems, (p. 42-46), 99p. .

2

Part cof Walton, W.H. (Bd.), Proceedings of the
Jrd International Symposium on Inhuled
farticles held in London, Bngland, Sepiember u-
23, 1970, Vol. 1. Unwin Brothers Limited, The
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