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STIOARY

2., WNstabolic Studies of Fission Products

A large mwurber of pea plants wire harvested that had been grown in
W top=scll contvaiming frem 0.1 %o Q.2 miorocuries per gram of Sr, Y, Zr plus Cb,
and Ce. Ths most significans observation is that marked destruction of the roots
took place, presumably fron rediation effects. Plant studies with carrier-free
radio=-Telluriun show this maZerial to be selsctively deposited in the roots to
& very high degree, Radic=Tollurium is absorbed very effectively by clay and in
this respect reszmbles the cerresponding behavior of the alkaline earths, rere
earths, Zirconium ard Cclumbiuvm, An investigetion of the blocking action of
inert lodine in reducing .ue uptake of 1151 by the thyroid gland has_been started.
A single dose of 100 =mgme. of inert Iodine reduces the uptake of I 51, when both
Iocine isotopss ere ziven sivulicnecusly, to from 0.2% to 0,3% of the adninistered
amcunt eof radio-Iodinz.

B. Meiabolic Studina of Product

Further study of the Product bone radio-autographs have conclusively
substantiatad our opinion tant th= primary regions of deposition are in the endos-
teum end cancellous bone, Thsre appears now to be & strong probability that the
chief site of lcealization of Prcduct in bene occurs in the osteoblasts of the
endosteum.

2 ssries of tracer situdiss up to and including 16 days following the
inhalation of Product asroscls ccntaining fission products have been completed.
The product was expossd to prolonged neutren irradiation in the CP-3 Pile and the
Pu0, aercsols frem this materiel wers produced by the usual technigus of burning
the metal in a carbon arc. “The relativs ratio of deposition of fissicn product
activity and Plutonium activity in the animals exposed to this smoke mixture shows
minor diffsrences. Ths long term Pulpy snd Pqu(NO3)2 serosols studies ars being
continued,

C. 60" Cyclotren a’ Berkeley

The Cyclotron cperatcd gquite well curing the first {ifteen days of April,
Beem currents of up to 40 micromsperes of 20 MEV deuterons and 4 microamperes
of 40 MEY alpha particlss ware obtained, A major failure occurred April 15, 1945,
when the connections bsi-sea the lirers of the Cyclotron wvacuum chamber and the Dee
stem tank liners burned v_., The rest of the month was devoted to repairing the
resulis of this ae=iden*, This job was completed by the end of the month and
the instrument is ready to start up operation again.

D. The estimated expense for April 1945 is $9,460.00 as compared to
PUWQ"?O.FF' March., Personnel incrzased from 19 to 20,
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i Bo0il B3tudies

On April 2, 1247, cea plants which had been grown in active W
topreil were harvasted, The planits were approxiwmately throe nonths old. Soils
activataed with the following radio-elements .d bean used in the exporiment:

Y, Co, Zr + Cb, and Sr. Each plant was grown in & pob containipg 2.5 kg. of
soil. The meen activities of the wsrious soils for the three months period

was as followe:

Y ~ o145 « ¢/zn
Co = 212 «¢ /g
Zr + Cb = ,126 4 c/gm
Sr - 166 xtq/gm

The plents heve been 3sparated into roots, stems, leaves, pods, and
sccds and quantitetive determinations of activity are being made. Qualitatively
jt can be said that all planits showed radiation injury. This was particularly
marked in the case of boih th» roots and tops of the Sr plants. This was probably
due to the large ebsorpiion of Sr by the plants. The ¥, Ce, and Zr 4 Cb plants
showsd definite sizns of rcct injury, psrticularly the Ce plants.

A sample of redic-tsllurium wes received from X-10 and purified, The
absnrption of Tex fron cley Ly barlsy plants was studied. Barley plants were
immersed for 24 hcurs in 0,01% Ca-bsntonite suspeansions containing radio-tell-
urium. Tha frectional v Htsko of activity was as follows:

Muzber % hctivity in Loaves % Activity in Roots
B3 0472 31,2
2 Q397 41,8
3 0377 Z8.5

On ths beczis of thase resulis, it appears that the behavior of Te is
gimilar to that of ¥ aznd Ce in its absorption by plants. Longer term experiments
are in progreas. The absorption of radio-tellurium on Ca bsntcnite clay was

—measured with the following rasults:

o
o Conc, of Clay % of Activity
jz Suspersion (%) Adsorbasd
gy 201 30,2

02 65.8

.05 81,1

010 87.0

<90 89.8

These results show that 1e ii similar to Sr in its adsorption on clay
although its ebsorption by plants from clay suspensions is markedly different
from that of Sr,

Experiments dealing with the decontamination of active soils and the
migration of radio-elements in soil are belny continued.
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2. Radig=I1cdins atvilies

undertaken Lo dotermine the blecking sffect

@ by the thyreid gland of 113 , free from inert
iwental animels employed in these studise, there being
T»s series of exzperiments were cone, employing
four gioupe of ra a Three desags lovels of the inert Icdinpe

wore uged, nauely i 109 angd 1»0 1g. per kg. of body welght. 1In sach series,

a fourth group rec r;ved enly the carrier-{ree Iodine and thus served to act as

a control. 7Yhe inert lodino and carrier-fres Iodine wsre given by intramuscular
injection at the sera time, the enimals sacrificed four days later, and the
thyroids cssayed for thoir uptake of 1331, 1he following teble surmarizes the
average rasults obteinsd in these two serles of experiments.

Recent stucis:

of inerv Iocine upcn She u

carrier. Hats wers Lo

threa ardimals ussd £
s

TABLE 1
The % Uptako of 12%4 by the Thyroid Gland of thg Rat, 4 Days After
tho Iotramuseulnr Administration of Carrier-{res 1t and, ! Containing

3 ay %
1, 10, and 120 wzm per kg. of Bedy Welght,

Carrier={ree 1 mgm 1127 kgo. 10 mgm 1127 kg. 100 mgm 1127 kg,
Serisa A 4,22 2,08 .98 a20
Series B To45 3.08 .99 «32

As csn b9 szen from the table, a very sharp docrease in the amount
of Todine accumulated by the thyroid takes place as the dosage of inert lodine
increases. Hcvever, it is roither significant that even with as much es a 100 mg.
of inert Iodiue per kz. a guite si nificant emount of the lablzd Iodine is capable
of entering the thyroid gland. Apcther intsresting observatiocn is to be made
from thsse results, nazmely, that the amount of Icdine taeXken up by the thyreid
of the animals recsiving ro inert lodine is surprisingly low when compared to
figures given by Chaixoff (Ck-2257). These relatively low uptakes by the thyroid
of carrior-free lodina are ccmparable to the figures secured at Chicego in atudies
where cerrier-free lodine was administered by inhalation. We suspect that this
faccor is due to the possibie presence of quite appreciable guantities of Iodine
in the diets employed here ard a% Chicago. The uptake cbserved in the other
groups receiving varying amcunta of inert lodine agroe surprisingly well with the
compiled data given in CH-2257. We are now setting up new groups of animals
which will receive at weekly intarvals ths three dosage levels of inert Iodine
employed here for a pericd of four weeks. One week after the last administration
of inert lodine, the animals, togather with the eppropriate number of controls,
will be given the carrinr-frese lodice. Those experiments are being set up for
the purpose of determinin~ the blocking effect of repestsd doses of insrt Iodine.
This will duplicate the sicuation which would normally exist where personnel eox-
'poged to this subatance would be given propny*actlc protection by the administration
of imert lodine.

3. Smoke Studies -

A series of smoke studies, in which serosols containing fission
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product have been produced by & new preesdurs, are reported in another section.

In ﬂddltﬂon to these experzmaqt o snries of studies are now under way in which
Tprenivm={res {ission produ DE] WAtuox g cearriers, will be volatilized by

meers of & scarbon arc and ¥ 78 O 24 +5 the resulitant serosol in the usual mammer.

4, ¥Projected Studics

Tha poil, smcke, piant, end radic-Iodine studies are to be
continued.
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3, TECHNICAL PROCHESS FRPORT ON THE METABOLIC STUDIES OF PRODUCT

1. Ladio-autographic Situdiss

Further examination of bone radioc-autographs heve made sevaral
previous deductiicns mcre secure. In the first place, we now feel very convinced

~ that no perceptible differences in the microscopic distribution of Product in

bone occurs tetween the tiwee principle valence states of Plutonium. Secondly, we
now feel that there is no question but that the two principle regions of deposi-
tion of Procduct in the bone tukes place in the region of the endosteum and the
cancellous portion of the tome. The periosteum almost invariebly conteins many
times less Product than doss the :agicn adjoining the endosteum. We have attempt-
ad to pursus this problem further to 2scertein more exactly the areas of deposi-
tion of Preduct in the eadosteum. To date, the evidence that Product is depos-
ited primarily within ~he osteoblasts is not completely established. However,

it doss aprear very li.. 1y that this cellular structure has the greatest degree
of accunulation of Product., In seversl of the radio-autographs taken from
rachitic bcnes, it would apnear that the bulk of the Product is laid down in the
endosteal covering of the zancellous bone end not within the bony spicules
themselves. 7To date, we have not ueen able to make the same observation with
normal bone. This is probably due to the fact that the resolution of the radio-
eutograpts from normal bcnz is generaslly much poorer than that from the rachitic
honas since it 1ls much more difficult to cut 10 micron sections of uniform
thickness from the forter histological material., Two reproduced radio-auto-
graphs, togethor with phobomicrographs of the corresponding sections are included
in this report.

2. Tracer Stuaies

The tracer studiss with Pu02(N03) are being continued with the
longer period animals.

In the follcwing table there is sumnerized the more salient data
obtained by exposing large groups of rats to Pu0, aerosols produced by burning
neutron irrsaiated Plutonium metal which contained fission products.

TABLE I

The Distribution of Fission Products and Product in Rats lFollowing
%he Inhalation of Pu0, Smoke Produced By Burning leutron Irradiated Plutonium
idetal in a Carbon aAre

(Time in Days)

Tissue 0 4 16

Pu ¥.P. Pu F.P. Pu F.F.
Liver 070 26 22 «20 .026 .039
Kidney .018 «20 Jd4 .13 .026 .036
Spleen ’ .050 014 A1 048 .050 017
Head ’ 30.1 32 oo 6-3“’ 2’50 ‘23 029
Skeleton : 1.78 2.35 1.97 6,60 22 1.86
Urine’ ' . 5.87 11.9 1.73 4,20
Feces 16,7 89.5 8l1.5

el 20.1



The da'te 1 peciive uplake and depoasiticr
i the &Alevia and Beia & 3 cshes. Examimation of thass
roesults brings to light o= . First, the uptuke by the siaieton
of the fizplion droducts 1s ¢ 7oaos hen in the case of prouuct. IV
ig also grester than has ke ved earl foliowing the inhalation of U, aero-
sols containing fission proiucis. The facter of higher absorption of fissicn™
preducts &3 comperod with product across ihe slveclar tissue; does not manifest
itcelf &s consisterily when une conparzs the two types of activities in the soft

tissus, Ths activities in ihe soft tlssue arz not large and probably are of
little practical significﬁnce. The qults low content of both product uné fissicn
products in these soft tissues waies exact gquantitative measursments quite
difficult, Differences in ths ratios of Alphs to Beta activity in those tissues
sufficiently radicactive io permll accurate msasurements indicates a significent
deviation at the 4 ard 16 daJ timz intervals as compared to the 0 intervsl. icre
data musi be accumnlated before a detalled interpretation may be made.

As a resuly of a misundersiundiug, the sample of Pu238 which was
ia ihe pocsession of Dr. Latimar’s group, contained less of this isotope than we
bad originally understord it to passess. Due to this fact, it will not be
pcssible for us to employ tris particular sample for a human metabolic study.
as a result of this we plan o devotg sereral days of the output of the 60"
Cyclotron for the pLogActlon of Pu? tie have receatly recelved a repori concsrn-
ing the yield of Pu3% from Dr. Seuoorg and his group at Chicagos and they inform
us that it is approxiretely 7 microcuries per 1,000 gécro-ampere hours. This
figure signiiies that the protable production of Pu from one week's operation
of thgq%nstrumcnt will spproxinate, in terms of squivalent activity, 300 microgranms
of Pu<s7,

2. Decontaciration Stndizs

These long term: sxperiments are being continued and st the
moment the flnal results must uaait completion of the large number of assays
ncw in prograss.

4. Projectsd Studies

For tho last twoe months, radio-autogruphs, smokes, decontamination,
and human studles wlll be continued.
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During vhe [
- 32 . Y,
for 250 hcars. Thaw

7 arid the 0% Cyclotren w25 ia oparation
Mtsrablon was aom@zbat ghesditier Lhen

. 8 3

L ohad besh duriag thes oo g G 341f1cant increusz in =2{%icisncy
was achicvau in theoz ! : v.luas given in previous months for the power
inout in to tho maln osaill 1 too low by a factor of approximately

25%. ihis is duz o thes » vecantly discoversd the: certain of the melers
thoet ws had received uny 'lLu¢ULJd- Steady 20 RV desuteron
currents were obtuinag - ra3 with 2 power iapus of ayproxim tely
125 X8, Stesdy 46 .Y ms of 3 microsmperas weye ovhtainea wlth

¢
1z to § micpoamperas of alpha particles
i inpot tul this was asoociated with quite
k¢n" in the tank, It should be kepl in

%o the 7zin oseillator, were ootained with

ap. r"*1ma'3‘v 120 ¥y ir
was obtaired using 22DTC
un stesdy cne raticn and cxanicd
piia vhet heso welurs for

wha correct7y "&&&h&”udd

the end of L interval, 2 major breakdown occurred cus to the
neliing thzough of the coarccticons csiween the liner of the vacuum chamber and
bouh Dec stea tun'c ii neTs yatem serves 4s the ground return for very large
o leh o estinated to range up to 4,000 amperss at
. In order to install s morc rugged system
. for ccumnectiag tas 1liners of : cuuz chaumber to those cf the Dee stam tunks,
1t wmas nzcessury to reasTs he ‘,os and expose the terminal ends of tho Dee stisen
liners. Adequete repaly wag not possible without removling the Dees due o the
small space aveilepls for working in this region., 4t the seme time that this
ess2ntial repair wes wrdsriceen; it was possible Lo complete quite a nunber of
other jobssy which peedsd sinsntions without extending the repair interval. Thess
itzms include; replacemezt of ko top feeler for the Esst Dez which had become
tedly eroded resulting Irom prolengad use of Alpha perticles in the Cyclotron; the
iratallation of circulsr nlocks jnzice the Dee stem liners so as to provice for
better contact bebtwssa ihe grourding splders and the Dee stewm liners; the instal-

thc po;nt where Lhw ”&ilL“

letion of a shisided beestzr cgcillutor tronsmission line so a8 to put and snd %o
B consideruable emount «f ziray IT lezk2ce about ths bullding which was undesirable
fcr manj sasons, includinz that of precuclng undus radio interference; instel-

lation of 2 new deflscior and exii strip; recalr of the West grounding spider which
had glven considerable troudle in the past; installaticn of a new type grid ovles
for maln cscillator which zhould increase the oscilletor efficiency by srproxi-
mately 5 %0 8 percent ard slso aflord vetler protsction for the mein oscillavor
tube aguinst heavy slectric:l surges; end installation of adequate cooling for
vacuum chanber back plate. ilsst of these sacondary jobs represent an accumulation
of miner problems durinrz the past few months for which something hed to be done
eventually, and the orszkdoun &g a result of the Dee stem tark liners burning out,
prespgated an tdmizeble opportuunity for thelr correction.

1099779 -



F: 12 bl},, puuplng dacwn,

ing spldzrs were

2r i reduce ine

1ting problemas

;s.’i:;,r wanished as & rssull
Lithin the nsyy {ew

4 inainded 97.2 microsnpsre hours of Alpha
part.:.ues on z.x“:ml :??r Ly, Searsrg snd his geoup in Chicugo, 2,053 microanjere
hours of <aubrens o1 shsiiuw o procduce ye32 for the }‘ealth group in Chlcagos
€0 mlczeoampere ?m:r uf deubernns on Rubidium to prepare sn®? for the use of
Proje ﬁt 3«,&4’&, and 55 wizroarpars hours of aeut:reno on Bowrcn for the productlon
of C* for Dr. John Lavrence and his group ab Berkelsy.
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PRIVA
CY ACT MATERIAL RemovEp PART JII

Re: WeTul5-cnge-i8
Foport on NDP-UZA

Expense of Frsjoct 484 in April, 1S5, is estimated &s

follcus:

Payroll $ 3,600.00
Overhead ‘

Expense and Equipment 4,950,00

Total | E—

Following is a tudget estimate for May and June, 1945:

Payroll $ 8,000,00
Cverhead

Expense and Equipment 10,000.00

Total T

Peraonnel at April 30, 1945, included the following:

3iochemist 993

" Peb
3ioclogist P=3
Chemisgt P-3

n p.)_'_
Fhysiolo ist P-3
Lavoratory Technicians
dr. " "
Clerk
Secretary

Total

|h meowwwwww
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PRIVACY ACT MATERIAL REMOVED

ST IHATE _OF_iDP-Usa
ON aPRIT, 30, 1945
Eagxroll:
AzZpropriaticn 3 95,0C0.00
Payroll o izyeh 31 $ 79,600,00
April parzoll 3,600,00 .
563,200.00

Balé‘nce..._...o.--...........-. $15’800000

Overhead:

Appropriation

2Y4,750,.00
Cvarhizad o Loech 2 i }
April overneced

__20,600,00

i

Balance ¢ o« ¢« o« &

Expense and Bquimmonts

Appropriation 76,450,.C0
Expengs to Merch 31 51,8C0.00
April experae 4,950.00

~—262750,00

Balence » « « +

»>

* & & ¢ & & © o B & s & v & > & o IEIZO0.00

TMAL WCE . - L L] L] . L L] L * ® Ll L] L] > [ L - * 3 aiggég.oo

Total appropriation $ 200,200.00
Total Lxpense —160,750,00
Total Balarnce $..39,130.00
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