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Six aprlicants of Chicago anc eleven a% Uliaton viece 702 - @
medical growds.

The hands ¢f some workers fn Chicuge, Clisiton, lerselwy .- v &0 0
have been exaumiied and un changee def:uitoly duc to raciaticis 1o e
fowmnd.

Biood studics htauve wmcouvered two individuals at cni'-a;:o whoeso CLo
might. be due to over-expusurs %o vadietton. Two individusle @& v i .-
who have had perzistent low «hite blcoé levels have had same ov.ar enpe-
sures. Two workers at Ciinteon bhave sncwn 2 lowering of cownt =winn -
over-exposure.

A dispensary service foir the Metullurgiceanl Laloratories® em-: - ¢
has not yet been fu...ly """t'lu.: isned beeawse of o nebiiity Lo | veee oo
a doctor. 1t is exgec nat one Wiyl arrive curiag Marsh, T Stistes
Laboratory dispensury Se"‘VlL~' continuzs to operute satisfuctoricy .

sub-major injuries wore cured forzs £ .7 burms, £ fiunger freotaen
Radiation Hazards

Pocket Iorization Quumbers continue to yield valuable atoroosin
The chambers iz ufe ure uct purfecs {whal jastruments wrel} oo o
sufficiently accurace in a hign purcent of instances. We ank the ., .-
ation of all offices irx inveztigating nign readings simee this i tiul oo~
way of checking them. Under unual conditions low rceadings cze neesue -

Hapnd an? glova2 contamination studles are well wnder way b -Jtintas
and are getting arted Lt Lhroge. They have shown many §n L oo of
serious convminutica thet hins been radleully reauced Ly propsr paovie
No satisfuciory substitutc {fur s0sp and water has been f‘omx_"-.

Tongue contaminatic: o pipetting an active solution of rua:d
zirconiwm has oecurred an Trinton, IT moitth suction for pipebiay .
tinues to be used someers will exprrience @ severe case of riaiues-tiv
voisoning.

Contaminatton with pceauct and metlhiod:s of preventing soeme o o«
receiving ¢ zreat deail o sirentlon. Stuiles of wurious jrace” 0 77w
product labecratcry and Foue U of the separation plan. spow o o - L
tion of desk tnps, jackr s »’ ceontwifuces, gloves, hondles ot oo, v
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air, etc. A rugged type of portable O('-ray detector is needed for all
places when product is used. The Health Division, Chemical Division and
Instrument Groups both at Clinton and Chicago are cooperating in develop-
ing such instruments. The most important procedure now is for the persomnel
to protect themselves by extreme precuutions including masks when work is
not done under & hood,

*Viayon®™ r. . been fowund by the Chicago grour to be an acid resistant
cloth that cun be decontaminated easily and hence may prove useful for
coats and towels.,

Clinical Biochemical Studies

Liver funection tests (colloidal gold, cephalin-cholesterol, and
formol~gel) have shown some positive reactions in personnel exposed to
radiation and toxicological hazards, but the tests have not yet been tried
widely enough to gauge their significance.

Pigment metabolism studies show that (a) project workers exposed to
lead or rudiation tend to have definite increase in red blood cell
protoporphyrin, (b} no essential change in urine coproporphyrin, {c) 17
out of 43 project workers showed positive urine urorosein tests compared
to 1 of 12 controls.

Kidney funection tests by urine sulfur excretion methods have been
negutive so far as personnel are con¢erned but positive for rabbits
receiving reiatively lurge injections of tubanyl nitrate.

Initial studies of blood proteins by the electrophoretic method
indicate some changes possibly due to radiations.

Biologicul Research
133
The use of heated T Og to produce Xe has been set aside to
furtaer t-st T(OH)4 at p?le opernting temperatures.

Inhalation experdments are still in the “study of method™ stage.

5 mC (25 x 1076C/gm) of mixed f-products by stomach tube killed
rats; apparently by damage to stomach and intestines because very little
wags absorbed. 0.64 mC éid not kill them.

Bal40 - 12140 g5 equilibrium, given to mice by intraperitoneal
injéction kill the animeis with amounts of the order of 12‘10/gn. The
retajined activity is mostly in the bones. Lymphocytes are affected
early, polymorphs leter. On the other hand, the bone marrow destruction
was most complete and occuwrred very early.

Total body radiaticon with externa%ﬁ? rays has its earliest effect on
oyes of rebbits. 600 r seems to be the minimal effective dose.

Stable cerium and barium are toxic to goldfish in concentrations of
10 ppm {by weight! and non lethal in 30 days at concentrations of 1 ppm.

5000712 - -
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5r° and Bal®- 1a2%0 gre taken wp repidly by goldfish initially.

The high point is not reached, because for sever::i weeks the fish continue
to take uwp more even though the water concentration is decreasing. The
skin and sceles contain the greatest concentraticns of both (40 - 75%).
For strontium tho skelston contains the highest concentration and for
barium-lanthanwa the orgens and muscles. The feces become tighly

contamirated - “wurently by adsorption, rceching 10C0 times the water
concentraticu.

Bar Harbor mico have a S0% lethel dose of 117 n of pile {(Clintom)
neutrons and about 800 r of pile (Clinton)gammu rays. Exposure to
mixed newtron and goums 1ay radiations in the pile give confusing results

since one experiment showed only partisl additivity and the other
showed more than total additivity.

A method of preparing a good fixed source of beta rays for testing
externel effects of these has been devised. Re’ phoSphorus powder
mixed with lucite {100 te¢ 120) cen bg"mude int< cheets and exposed in
the pile. A satisractory yield of P"° results.

It has becn rownd that the fission recoil apparatus delivers not
only gaseous parents of fissicn preducts but also normally solid fission
products waich have no guseous point, such as tellurium,

"Pure" fisslon products are now being separated af Clinton and
used there ard in Chicagce for biologicel studies: 40 mC of Sr, 18 mC

of Sr plus Ba; cersiderable "super-juice™ {mixed fissfon products free
from tubelloyj.

The rsbbits in pile stack gases are receiving about 0.6 rfday of

external peta rays plms &n wnknown emoumt of unknown elements into the
body.

University of Cnlifornis Radieticn Laboratory

Final reports on th~ metabolic studies of columbium, cesium, barium,

preeseodiniz 4ad emunstlicn studies have been completed and will appear
as CH roports in the next month.

Atiempts #: vemcving Yttrium and Cerium from the body have so far
been umBuccossi ol

30% of the rission activity in powdered tuballoy was found to be
volatillzed by using & curbon arc. When this smoke was ighaled the
varicus fissicn products wer: fownd to behave in the same manner as
when injected separately inte the lungs in solution.

Product studies: - (rel absorption of all valence states is less
than 0.05%; lung rotentfcn high; absorbed material predominately in
skeleton; excreciion very small in urine and fecos.

Health FPhysics and Fudtuticu Meosurerents

T TPocke. 4Trer servicen is erxpanding both at Clinton and in Chicego.—
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The percent of off-scale readings for Februery at Ciinton was 2.7 for
single meters and 0.1 for double meters. The statistically probuble
percent of "double events™ is 0.07. Thus with two meters per individuzai
good eccuracy ig possitle. By the use of single meters plus cooperation
on the pari of %ke group leaders, etc. in checking man's ection a fair
record of each i.dividusl's exposure is possitle.

Parker's section has found that at 35% humic iy there is no leskage
of pocket chambers, with or without dessicator but that at 75% humidity
there is trouble without dessicator.

Projection minometers have been fowmd to have the following defects:
(1) charging voltage changes with time, (2) the charging button sticks
too fTrequently. {3) repair and replacements of rectifier circuit is
wmsatistactory.

Both ¢t Clinton and Chicego it has been fourl that Lauritsen elec-
troscopes require & complete caiitbraticn chart for all intensities 1if
they are tc be interpreted accurately. Moreover, the calibration for
¥ ruys does not correspond with that for beta rays.

Methods of surveying for O rays are receiving & great deal of
attenticn, In eddition to O ray cownter the Clinton group have developed
an electroscope (modified Lauritsen) to test table tops, etc. At Chicago
Dersham electrometers and %®ollan-Landsverk electroscopes are belrg
tried ous.

Atmospheric surveys at Clinton have showr no appreciable activity
%0 date.

Surveys of activities ot all kinds have been routinely conducted

tiroughout the Clinton and Metallurgical laboratories, including the
Argonne ga';

At Clinton it bus been found that in tanks of "“everage® chemical
solutione 10G curies of 2 MEV beta activity the gamma radiation by
Brenssiralwgy js the same as from 1 curie of 2 MEV gamma activity. This

must be taken antz considerstion in shirments of large quantities of
beta emitters.

N: Co Iv

Breeding experiments are showing possible irradiation effects in
reduced litier sizes. The effscts are more severe with more intense
radiation. With 8 T per 8 hours the same effect is fownd from 500 r
totel as from 800 r when given at the rate of 8 r per 24 hours. Male
mice receiving 1600 r at 8 r per 8 hours do not mate for a2 period of
approximately twoe months, dut subsequently matings result in a normal
litter size production. Femule mice receiving 300 r as a single acute
whole body exposure remsin fertile for not more than two months but
then become sterdile with apparently no recovery. Mice exposed to doses
of 4 r anl less per B Lours still show normal blood pictures while those

T 0000117 | -



getting 8 r show definite decreases. Mice getting 4 r in one hour out
of each 24 show a normal blocd picture. One animal in the group developed
a levkemla. Rabbits getting 8 r per 8 hours and having received approxi-
mately 2000 r still have normal blood findings. At least the abstract
of the N.C.I. report should be read as it is too complicated to synopsize.

Memoriel Hospital
Two patients are under obvservaticn, getting 10 r per 24 hours.
U. of C. Hospital

In addition to the previous patients treated on the 100 and 200 KV
machines, some further patients are being given total body radiation
on the 1000 KV apparatus.

Heteoroloq

The Meteorological work is continuing at Site W. Arrangements ere
being made to study dilution from the stack by means of 802. Further
observation has shown that the mest dangerous time so far as concentra-
tion 13 concerned is in the early morning, just as the cloud inversion
is breaking up, the vertical circulation starts. It has been found that
the up and down drafts bring the smoke to the surface in dense columms
within the 200 ¥ area 1itself.

Note:

For Clinton Leboratories Health Report see CH-1470 (A-2060).
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B, CLINICAL MEDICINE AND MEDICAL RESEZARCH
C. J. Watson, M.D., Associate Director and Section Chief
L. 0. Jacobson, M.D., Acting Section Chief
Report for Period Covering January 15 - February 29, 1944
Clinical Section - J, J. Nickson, M.D. end M. J. ickson, M.D.
lo Pre~Employment Exeminations

During the period Janvary 15 = February 15, 1944, 189 examinations
were done. Thirty-nine of these were on academic persomnel, 130 on
non-academic personnel. Six applicents were rejected.

2, EHealth Surveys off the Project

From Februvary 1 - 2, & radium dial painting plant was visited.
The trip was plammed to obtain background for the planning of New
Chemistry alterations. Omn February 3, a metal machining plant was
inspected. Details of this report will be fownd in the Clinical
Section of the Clinton report.

On Februery 21, the St. Louls Cyclotron was visited. The masin
purpose of this trip was to discuss the possible effects of radia-
tion with the cyclotron crew. Inspection of the men's hands revealed
no detectable change.

3, liaison Committee Meetings

No attempt will be made to discuss the Committee reports in
d¢aitail. Those interested will find the minutes on file in the
librery.

Dr. Pardue made 24 surveys at the request of the Committee. In
two instances, the swrveyor felt that over-exposure was probable.

Dr. Schwartz was asked to survey 23 individuals by the Committes.
His findings will be fownd in his section of this report.

Three preduct accidents were discussed in the minutes. During
the month, Mr. Pyle joined the Committee. He will be responsible for
disposal of waste active materials, discussed below.

Dr. M. Nickson reported on the literature aof the toxicity of
Mphenyl and acenaphthene at the request of the Technical group.

T 0000170 -



Trichlorethylene Hazard

Site B, room 135, has = Blakeslee degrezaser which operates with
trichlorsthylene. The usual toleramce figure given is 200 parts per
million in air. On Februury 17, 1944, #dr. Goldoerg of the Illinois
Department of Putlic Health determined the amowmts of trichlorethylene
in air at veric - times during the operation of the degreaser. The
highast vulve -, ined was 138 p.pe-m.

EUC-P3~292 givoe the details of this survey.
-~
Radiuscion Over-Zxposure Records

During the past month, e new system of checking the persons having
chamber reuzdings of greater than 100 milliroentgens was instituted.
A letter is sent to ths exposed individuals's group leader requesting
information concerning: {1) the person's activities on the duy of over-
exposure, {2) knowledgs of accident to the chamber, and (3) growp
leader's evaluation of the corrcetness of the reading. A monthly
summiary of this information will be presented in future reports.

Acid Resistant Clotlh for Protective Clothing

During the month, the idea of obteining an acid resistant cloth
which could be deconteminated by rinsing in.strong acid solutions was
developed. A search, aided by Mr. Kimpton's Office, showed that Vinyon,
a polymerized vinyl acotate, was the most likely available woven
material. Decontamination tests with both product snd fission products
were carried out by this group and Dr. Pardue's group. Details of the
testec are found in Dr. Pardue’s report. Ip brief, the tests indicated
that all cf the samples could be decontaminated with ease.

Because of the cxpense involved ($16.00 per coat, estimate) and
begaase of wcertainties as to the material's resistance to ordinary
wear, & "scowr™ order of but 100 coets and 50 towels was placed.
Yinyon 26 wus selected. It would seem that Clinton and Hanford might
be able t~ usc this or a similar material to good advantage.

If cupscguent evperience indicates that widespread use of such
corts wouls be desirable, a larger order can be considered.

Tubalicy Dusi Survey

During the month, & non-acndemic employee was added to the
personnel of the Cliricsl c¢roup. It is planned to expand the moni-
toring cf amownts of Tubelloy dust in air. For the most part, the
v. nitorec locztions will be in Site B. Mr. Tourek will spend one-
has: of Y15 tire on this work.

Finger Printing Study

Mr. tourex will devote one-half of his time taking Finger Prints.
The impressions will be sent to Dr. Roger A. Harvey for interpretation.

780001777
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C.

Projected Work for Month

1. Continuance of pre~cmployment exams.

2. Continuance of Metallurgy Laboratory surveys.
3. Continuance of Product Hazard surveys.

4. Expaunsion of Finger Print progranm.

5. Ixpensi-a of Tubulloy dust surveys.

Hematology - L. 0. Jagebson and E. Marks
The ciinical hematology group exemined 1107 individuwals during the

period 1/15/44 to 2/15/44. The followiag table gives an analysis of
the lasboratcry examinutions made:

Hgb. REC WRBC Differentials Platelets Urines Retics. Wass.
No. of
Exams. 685 600 970 970 135 700 50 200
Misc. 10

Two individuals showed blood abnormalities possibly due to over-exposure
to radiation. The first occurred in a person working with a gram Ra-Be
source., Since this work has stopped, his white blood ¢ell count which
had fallen has risen in the direction of normalcy. The second person
was overexposed to a Rn source. There was a small drop in the total

leucocytes and a marked change in the P/L ratio. This has slowly
corrected itselif.

Electrophoretic Studies of Proteins - E. S. Guzman Barron and John Muntz

There is evidence, from the published literature, that serum proteins
chaunge in distribution as a consequence of X-ray treatment. It is owr
purpose to follow these changes by electrophoretic anulysis of the
proteins both in patients receiving X-ray therapy and in animals treated
with X-rays. We are well aware that in putients it will sometimes be
impossible to obtain the control anulysis. However, data for electro-
phoretic distribution of serum. proteins obtained by a number of invest-
igutors vgree so closely that the normal values of this laboratory
can bYe wsed as control velves,

One puiient, J. M., has been studied on different occasions after
he received X-ray therapy. Unfortunately we do not have the Serum
eiectropnoretic pattern bufore radiation started. On Nov. 26 and 27
the patient received two X-ray applications of 100 r each; on Dec. 16,
17, 18 and 20 he received 75 r sach day; on the 25th he received a
blood transfusion, The saerur proteins were determined electrophoreti-
.11ly on seven different occasions from Dec. 15 to Dec. 27 (Table 1).
Oz Dec. 1%, 18 days after X-ray therapy the distridbution of serum
proteins was abcuwt normal. On Dec. 16, the day after application of
75 r, there was & profownd modification in the distribution of serum
proteins, characterized by a decrease of albumin and an increase of
globulin, Whether this was due to the action of X-rays or.not cannot

- 0060118 - —



be decided until more ohservations are made. % s pattern was meia-
tuined with some modificutions; the last samplx ¢f blood, taken 7 days
aefter rudiations stopped there wes 5till some decrease in albumin and
increuse in X glooulin. Two patturns accompeny this report: rae, of
J. M. on Dec. 24; tie ¢tlizr Irom & normul seruw. The distribution of
serum proteins of anctuer patient (J. G.! 15 beiag studied. Tafortu
nately this ir : patient with carcinoma of the stomuch whore there is
ordinarily an . .ceaned X ~lobulin,

The eifsct of rudintion on the distribution of serum proteins can-
not te reusonably determined unless we t'ind au animal having u constant
electrophoretic pettesrn. The dog had to be discerded because the
serum has four to five globulius which scem to change from one to the
other. We are now studying for this purpose the electrophoretic
patterns of the serum proteins of the rabbit, the rat, and the goat.
Rabbit sera was analyzed at the following ionic strengths: 0.05,
0.0¢, 0.975, 0.1 and 0.15. In general, only thrae components were
observed regardless of the serum concentration. Furthermore there
was .o constancy in the wobility of the protein components. Goat
serun was analyzed at ionic strength 0.07S5. Four components were
observed which scparated from each other to allow their measurement.
The mobilities of the protein frecticns resembled those of human serum.
Rat serum was #nalyzed at ionic strength 0.075. PFurther work will be
done with this animai. It is ow opinion that work on the effect of
radiztion on blood proteias must be concentrated to studies on the
goat and the rat,

"= 0005119 - —
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Table 1

Distribution of serum proteins of J. K. from clectrophoretic analysis.

) . Percent
Date Total protein Alb, Glob. B. globn. arglob.
%

12-15-43 6.97 63.0 5.7 11.5 19.9
Radiation 75 r
12-16-43 5.74 47.9 £.4 16.4 0.2
Radiation 7S r
12=17-~43 6.88 57.5 1,0 10.7 3G.2
Radiation 75 r
12-18~43 5.46 64.1 2.7 7.5 25.5
Rediation 75 r Dec. 20
12-22-43 £.12 18.4 5.6 14.9 3l1.2
12«24-43 5.55 50.2 5.8 12.3 31.7
12~27-43 6.63 57.1 7.4 10.7 24.8
Ncrmel values 7.00-7.60 62.5-65.5 6.2-7.9 12.6-15.2 13.1-15.7
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Neemal scrum

Fr. 1. Nommar Serux

0060181

CH-1459 (A-2049)

Electrophoretic patterns of Blood Serum

Noemal serum

Patient J. M, Dec. 24, 1943
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Toxicology Group: Albert Tamnenbauwm, H. Silverstone

The chronic feeding experiments on the toxicity of verious T
compownds are being continued, and are now in their fifth month.
The toxicity of single subcutaneous injections of T compowmds is
being studied, including the effect of second injections. A pro-
gram of inhele mn studies is being investigated.

Report of Biochemical Group: S. Schwartz

The study of numerous tests which aim at the early detection of
exposure to end toxicity from radiation and metal has continuved elong
the general lines previously outlined. The results of these studies
to date are summarized below.

In these studies the control series consists of 14 medical
students, several non-exposed members of the project staff, and a few
newly employed project members. It is recognized that some of the
latter, at least, mey not have been perfectly "normal.® The exact
number of controls for each test are shown on the approprieste figure.

The project members investigated have been those believed most
likely to yield positive results. For radiastion effects the groups
of Mr. Cunningham and Sugermen in New Chemistry were studied. The
grouwp in Room 109, Site B, was studied because of considerable tuballoy
dust exposure. In addition, several individumsls were investigated
because of exposure to lead .or various chemicals.

I. Liver function studies.

A, Serum proteins - {with L. Schneider &nd J. J. and M. Nicksen)
Three tests have been studied to gain insight into both quali-
tative and quantitative protein changes in project personnel,
namely, colloidal gold, cephelin-cholestercl, and formol gel.
The first two of these tests, at least, have been shown to be

commonly positive in liver disemsse as a consequence, chiefly,
of altered serum globulin.

1. Colloidal gold test.

The method used is that described by S. Gray (to whom we
are indebted for aid in preparing owr solutions). Three
serial dilutions of serum are used, with results expressed
in terms of 0 - 5 depending on the color change and amount
of precipitation present. Normslly all of the tubes will
read 2 or 3. A weakly positive test is indicated by a
-reading of 4 or § in the first tube. With increasing

liver dysfunction the second and third tubes read 4 and )
S also,

In none of the control series was a positive test
obtained. On the other hand, 12 of 42 project members
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studfed had at least @ weakly pogitive test. This iIs I1lustrated
in Fig. Y where the number in eath group is plotted against the sum
of the 3-twes. With this scheme only 8 are seen to fall outside

- the normal renge. It might be pointed out here that only 3 of this

2.

- group had a positive cephalin-cholesterol test, (2 plus or more).

Cephelin-cholesterol

" The method of Hanger has been modified to include 8 tubes with serial
~ dilutions conteining from 0.2 to- 0.0001 co. of serum. Results are

3e

read in terms of O ~ 4 plus depending upon the amount of flocculetion
and clearing present. A 2 plus or greuter reading in the first tube
is believed indicative of liver dysfunction.

Althowgh to date the first tube only appears to be significani
we ere for the time being plotting our data in terms of the sum of
the first 3 tubes. '

In none of the normal controls stuiied has a 2 plus or more
test been encomtered. In 8 project members 2 plus to 4 plus floccu
lation has occurred. The test was repeated at a later date in 2 of
these 8 with positive results again. It might be pointed out that
only 2 of these 8 had a positive.colloidal gold reaction, indicating
sgain a different mechanism for the two tests.
-y -

Strongly positive tests (3 = 4 plus) were obtained from the sers
of two individuals exposed tc considerable tuballoy dust in Room 109,
Site B. A 4 plus reaction was also obtained on one individuel
exposed to lead. The cdata is fllustrated in Fig. 2.

Formol gel

The emptying time of serum from & modified white blood cell pipette
is measured before and about 6 howurs after the addition of a drop

of formaldehyde. The ratjos of these two times is dependent upon
the globulin content of the serum. As shown in Fig. 3, the ratio in
project members has been found to vary widely from about 1.0 - 1.7,
Four have been over 2. Our normal control series i1s still too smull
to permit any conclusions to be drawn.

Protein studies in dogs and rabbits exposed to either radiation
or metel have ylelded no worthwhile information. Both species
normally have a 3 - 4 plus cephalin cholesterol test. In acute
experiments in rabbits no change has been noted in the colloidal
gold test. Isolated observations indicate a marked increase in
sedimentation rate following twballoy injeotion. This point is being
studied further at the present time.

II. Pigment Metabolism Studies (with E. Katz, F. Felter end M. Mandel)

A. Red blood cell protoporphyrin

- 0060183 - —
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The most marked increases in roed c¢ell proicporphyrin have beeun
encoumtered in workers exposed to lezd., Thus I of 4 workers in the
foundry Room 42 in Ryerson had levels cf above 65 gemma per cent, {ncr—
mal level 15-20 gamma per cent). Other high volues have been encountersd
in personnel receivirg relatively large raciztion exposure o chronic
type. 1In gener:zl it can be said that, compered with medicel students,
exposed proie” wemiers have relatively high red cell protovorphyrin
levels. This = illustrated in Fig. 4.

It might be noted that only ome of the coutrol group had a value
above 32 gammu per cent, and his protovorpuyriz level was up to 65
gamma per cent. A repeat determinaticn 4 days later showed 2 I=ll to
4] gamma per cent. While the explaneticn for this incrsuse is woertain,
it might be noted that he had had an acute bronchitis 4 deys earlier for
which he bad taxen 8 grems sulfuthiazole. It is believed thet this i
sufificient to exclude him a5 & control.

Urine coproporphyrin

Project members with a few excepticns, appear to huve & reletvively
norpal urine coprepornbyrin excretion. At the present time this iz belng
quentitated from en alicuot cof a 3 hour afternoon specimen. Most of the
studies done to date are on 24 hour collections.

In Fig. S the dutu is given in terms of copreoporphyric concentre~
tion in the urire. The highest concentraticn {19.5 gamma pe- cent) was
found in the wurine of ¥r. Y., exposed to considerablie trichlorethylene
Tumes at Zite b,

Coproporphyrin studies on rabbits receiving subcutaneouvs injections
of tuballoy nitrete are illustreted in Fig. 6. These graphs might more
vroperly be includod in the secticn on kicdney fumction, since the
aumuged kidney wilil not excrete coproporphyrin. This undcubtedly is
the erplanutic~ for the marked fall o»served, despite any tendency
which might hnve beer present to causzs an increased excretion because
of tuballoy toxdcity. Experiments are now in progress to determind
whether Zoser ¢f 0.25 mg/Kg or less will cause an increased copropor-
phyrin exerzticn which will not be inhibited by kidney insufficiency.

Trorosein

Uroroseiu is a red compound formed in strong acid soluticn from
oxidized indolucetic acid. Its exact olinical significance is unkncwn
but it often appeoars to be ussociated with dletary deficiency. The
wrorosein test is performed by extracting a 100 cc aliquwt of urine with
athor X3 followlng ucidification with 15 oo glacinl acetic ucia. The
ather 1o firat nxtroatoed repestedly with J0€ HCl to remove the porphyrin,
and then with 2% HCl Lo romove the uroroscin. A positive toest Ir
indicated by a red colosr with absorption muximum at 543 w4 . Using
the Evelyn photoelectric cclorimeter maximum abserption is obtained
using the 520 m 4 filter. BEecause the 25% HCl extract contains
numercus pigeents in addition to wrorosein, we have been mecsuring its
absorpticn in the Evelyn zolorimever using various filters.



Urine sulfur has been quentitated using ilic nephelometric method
of Freon and Crutchfield. Blood sulfur has been jywntitated by a
modification of the method of Denis, using 20 - 30 mesh barium chloride
rather than 104 barium chloride ¢ precipicate the sulfur.

8. A stuly of 3 rubtits who received 4 mg/Kg tubelloy nitrate.

Al)l died - . Trom 22 ~ 15 days following olizuria or anwia of
geveral days duration. The number of sulfur del -.minatiorns doae follow-
ing the injuctions was vary small but indicutsa 2 merked drop in sulfur
excretion. Thus averzge control levels of 10U - 190 pg per cont I211
to 2 -~ 36 mg per cent Lerore death,

Since the blood sulfur methed was not avaiiable at the outcset,
control determinations on the injected animuls were not obtuined.
However, postinjection levels on the injected rablits and er I costrol
animals reveul a marked increase in blool sulfn- as demoncirated ia
Fig. 7.

b, A study of 3 rabbits who received 1.5 mg/Kz tubelloy nitrate by sub~
cutaneous iniection.

As sghowr in Fig. 8 811 3 rabbits had a merked fall in urirve sulfur
concentration. The sulfur level of I-14 and I-16 rose shortly te
normzl ond these animals have shown apparent complete recovery. Sulfate
excretion of I-15 remuined low. He died 17 days after the injection.

Attention is called again to the reduction in uriue copreperphyring
following tuballoy injection. (See Fig. 6)

IV. Pho~phorus studies ~ {with L. DeGrazia and A. Edwards)

Abels % =1 have reportad a marked increase in the organic acid
galubie phosproras of white blood cells following total bedy radiation -
of as little n2 3 r to loukemic patients. They were, however, uneble
to adapt thielir method to the small number of white cells in normal
bliood.

A simple procedure has been worked out for quantitating several
phosphorus fraciions in the white cells of less than 1 ce normal blood.
Both humsn and andmal stwlies are in progress and will be reported next
month,

V. individuval scoring.
In the table which follows, the results of our stulies of represent-
acive members of 4 groups of exposed and non-exposed individuzls ure

sumarized in terms of 0-4 < reactions. The following significance
may be attuched to eech of these figures:
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N4

O =< Definitely normal range

l+ = Borderline values

29 through 4 + - Increasingly positive reactions

3810000

In ordef .0 arrive at a composite value which will roughly represent
the individual's reactions to the varjous tests used, the following
nethod of ecoring has been devised:

Cephalin cholesterol 1 - 4-+ with increasing flocculation as
described by Hanger.

Collofdel gold: Sum of 3 tubes.

0 =5-~-8
l14= =9 - 10
24 = 11
] 34 12 -13
44~ =14 - 15
RBC protoporphyrin in gamma per 100 c.c. erythrocytes
o ={x

14 - 30 - 40
24 - 40 -5
I
44 =7

Urorosein.and associated pigments

5 - 70

Evelyn reading at 400 ma and 520 m

400 m 520 m M
0 100 - 60 ‘ 0 = 100 - 75
14-= 60 - 50 | 14= 75 - 60
24= 50 - 30 243260 ~ 40
3= 30 - 20 34= 40 - 25
. =0 44=25 -0



Urine coproporphyrin in gamme per 100 c.c. wrire.
o ={s
14 = 8 - 10
24 =10 - 13
3+ =13 ~ 18
a4 =)18

3000781



Group I. Controls. Normal medical students

Spectroscopy
R R.B.C. Trine turorosein”
- Cephaljin- Colloidsl  proto- copro~ fraction Abs,
ect  chclesterol® . -#0ld* _porphyrin  porphyrin* = 400 ma520 mu 510 mA4 Score
- 0 ¢ 1 0 0 0 0 2
1 G 0 0 0 0 o 2
o 0 0 0 0 0 0 it 18
. o 0 0 0 ¢ 0 a Y
0 0 0 0 o 0 4 ;
S 0 o 3 1 1 0 0 9
o 1 1l 0 0 0 4] O 2
< 0 1 4] 0 0 0 0 3
1 1 1 o 0 0 0 3
1 0] o 0 0] 0 0 X

e e it vtiarna. —

Group IX. Controls. Project members with what is believed
1o be relative by slight exposure.

14 0 0 0 0 0 0 1
2 0 ~ 0 1= o 0 0 0 1
50 ) ) ) 0 0 0 0 0
te 0 ] 1= ) 0 0 0 1
S0 0 0 0 0 0 0 o 0
R
S .
. g Group III. Predominant exposure: T~dust and chemicals. (Site B)
- Project members,
<o
1. o 14 24 14 3 4 24 24 <+ 12
2, 4 4 14 1 4 2 4 24 34 4+ 14
3. 1\1—_ _ 24 24 0 14+ 14 -+ a8
4o 3 4 14 0 0 0 0 F 5
< v 4 c 0 4+ 34 o+ + 13



. Cephalin

1. 14
2. 1+

3, b o

4. 0

5, 44

Group IV, Project members.

Colloidal

ject cholesterol® gold*

s+
1+
0

3+
44

R.B.C.
proto-
porphyrin

2+
0

24
3 4=

‘8 grams sulfathiazole 4 days previously

week absorption only after stending 48 hours

Summary

Urine
copro-
porphyrin*

2+
1

1+

Predorinent exposure:
radiation and chemicals. {New Chem.)

Spectroscopy
"urorcsein®™
fraction
400 m 520 m
l-f 14+
24+ =2+
s+ 34
0 0
44 3t

Abs.
510 m

A high incidence of project members exposed to relatively large
amownts of radiation, tuballoy, or chemicals have been fowmd to have

#98itive reactions to several different tests.

These indicate an

¢ffect of some kind on the liver, kidney, or hematopoetic systems.
In general, & "positive reactor™ will be positive for several dif-

ferent tests.

Data is as yet insufficient to ascertain the serious-

ness of thesc positive results, though it should be emphasized that
most of the deviations from normal are only moderate.

0500189
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FIGURE 1

Collordal Gold Test*
( Human Studres )
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FIGURE 4 - : e

Red Blcod Cell Frofoporplyrin

(ﬁaman Studres)

/0|
8
]
6
k )
3
S 4!
_i 1

2 -
.:.... / /,‘*: :..-'o:'...-‘ '...‘: '.'-. ‘- 7,—7 '7/‘
o K2 /G 5 20 25 30 as 0 45 S0 IE 60 (S5 70 75" 80 £s

Gamma percent

‘:. ': : ,:: l Contro/fs = o

V Rosect Members -

5000793 | | -



FIGURE &

Urine  Coproporphyrin Concentrafion

(Huvman Studies)
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F. ACSOCIATELD PROJECTS
IT. N.C.I. - K. HR. Spencer, Chief

BIO™ "71CAL aCITOR_OF GiMMA AND_X RADIATION
E. Lorenz, W. E. Heston, &. B. Eschenbrenner
and M, K. Deringer

ABSTRACT

A. Breeding Experiments
The data presented in this report tend to substzntizte the
following tentative conclusions.

1. The first indication of & possible irrediation effect,
namely, reduced litter size, is noted in the following groups
of females - those receiving 800 r on the 8r/day level, those
receiving 500 r on the 8r/8 hour level, ané those receiving
700 r 2t the rzte of 5 r/l1 hour.

2. The rate of udministrztiorn appears to have an effect
on the production of reduced litter size. The first indication
of reduced litter cize in the fcmales on the 8r/day level was in
those receiving 800 r vhile on the 8r/8 hour level, reduction
was appzrent in thoce receiving 500 r.

6. FEesults obtained to date from subseguent matings have
ot given any indication that following irradiation there is a
reductior. in the period of fertility in animals which produced
normal-sized first litters.

4. A dose of 1600 r administered at the rate of 8r/8 hour
is sufficient to prevent mating of male LAF] mice for a period
of zpproximately two nmenths following irradiztion. Recovery
. follows with subseguent matings vhich result in normzl litter
size procuction.

©. It now appears that z single acute whole body exposure
with a total dose of 300 r is sufficient to prevent reproduction
in LAF; female mice after an initial fertile period of not more
than two months. This is in line with earlier studies on the
zffect of irradiaticn on fertility in mice.

--0000395 -



6. In former vwork the initial indication of chromosomal
changes (mutations) produced by irradiztion in mice has been

reduced litter size. It should be empnasized that in these
experiments in all cases when the males mated normal sized
litters were produced. Furthermore, any reduction in litter
size from tu= irracdizted females was ascociated with a reduc-
tion in folilgle number when the ovaries were sectioned one
month after the birth of the litter. Thus, as yet, there is

no tangible evidence of chromosomal changes. It is recognized,
however, that these tests could not be expected to reveal slight
increases in mutation rate.

B. Histology of Genital Organs of the Animals '
of the Breeding Experiment

The histologic findings of the genital organs of the
animals of the breeding experiments have been in line with
the breeding results.

The only change noted in the males on the 4 r per 8 hours
per day level was a slight decrease in the size of the testes
and @ slight reduction in sperm content of the epididymis al-
though one group received a total dose of as much as 1000 r.

At 2 totul dose of 1000 r on the 8 r per 8 hours per day level.
the males showed changes in spermatogenesis which indicates an
influence of rate of administration of dose when compared to
the results of the 4 r level, the effect of the latter being
less severe. Spermatogenesis was almost completely absent in
nales after a total dose of 1600 r given at 8 r per 8 hours per
day, but nearly complete recovery had occurred by 3 1/£ months
after the animals were removed from the field. ~

Males were exposed continuously on the 4 r per day level
to total doses ranging up to 1000 r. The only change noted
was a slight reduction in size of the testes of the animals
receiving the total dose of 1000 r.

Females exposed on the 8 r per 8 hour per day level to a
total dose of 500 r showed histologic changes of the ovaries.
There was a decrease 1n number of follicles, especially the
more mature ones, and an increase in luteal and luteal-like
tissue. There was also marked invagination of the germinal
epithelium. They were still Laving estrous cycles. Females
exposed on the 4 r per 8 hour per day level recelved total doses
of 300 r, 400 r and 500 r, Those receiving 500 r showed a
slight decrease in slze of the ovaries but aside from that, no
changes were found that could definitely be attributed to the
irradiation. When compared to the results of the 8 r level
this again emphasizes the importance of the rate of administra-
tion of dose.

-—00006-19b - —



Femzles were eggosed continuously on the 8 r ger day level
" to total doses of 300 r, 400 r, 500 r, 600 r and 800 r. Those

recelving 800 r showed ovarian changes. The ovaries vwere re-
duced in size, being composed, chiefly of luteal and luteal-
like tissue. There were but few follicles, the more mzture ones
being extrem .y rare. The germinal epithelium showed extensive
invaginations. However, the vaginal epi‘helium indicated normal
estrous cycles.

Slight change was seen in the 600 r group and those re-
celving 500 r and less showed no change. Those receiving 500 r
on the 8 r per 8 hour per day level showed some change indicat-
ing that the effect is more severe when the 8 r is given in 8
hours each day than when given in 24 hours.

Females were exposed on the 4 r per day level to total
doses up to 500 r on the £ r per day level up to 400 r on the 1
r per day level up to 300 r and on the 0.5 r levelup to 100 r.
The only changes noted on these levels were probably old age
effects.

C. Hematology

The blood picture of mice having received approximately
2800 r up to the present at the rate of 8 r per 8 hours per day
is essentizlly unchanged from that given in previous reports
(decrease of W.b.C., some animals having a W.B.C. of 800-10Q0,
and slight decrease in R.B.C. and platelets in some animals).
All other mice exposed for the same length of time at lower rate
‘4r,2r,1r, 0.1 v per 8 hours per day) show a normal blood
vaCture in comparison to that of the controls. All animals re- -
ceiving either a daily acute exposure of 5 r given in 1 hour or
this daily exposure in addition to a chronic exposure of 0.1 T
per day (total dose 1350 r) show a normal blood picture although
they all have chronic pneumonia and the majority died from this
disease. One animal of the 8 r per 8 hour group had to be killed
on account of leukemia (terminal W.B.C. 54000). So far, altogether
4 animals of this group developed leukemia (3 had lymphosarcoma,
see previous report).

The blood gicture of the guinea pigs e gosed since March
1941, is as follows: 8 r per 8 hour group i out of 18 alive,

total dose approximately 2800 r). Slightly lowered W.B.C.,
lowered R.B.C. and platelet count. 4 r per 8 hour group. Low-
ered W.B.C. and platelet count. R.B.C. either normal or only
slightly lowered. Animals of the £ ry, 1 r and 0.1 r per 8 hour
groups show a normal blood picture. Inbredguinea pigs (male)
on 8 r per 8 hour level: (approx. dose YuO r) Lowered W.B.C.
and platelet count. R.B.C. normal. Hybrid guinea pigs (2nd

series) 8 r per 8 hour level (approx. dose 850 r) lowered VW.B.C.
R.B.C. and reticulocyte count normal.
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One animal of the 4 r per 8 hour group was killed and
autopsied due to anemia. (approx. dose 1200 r).

One animal of the 8 r per 8 hour group (2nd series)
died of internal hemorrhage (approx. dose 650 r).

The blce~ . picture of the rabbits is essentizlly normal.
The 8 r per 8 hour group having recelved so far approximately
2000 r.

D. Pathology

Two male gulnea pigs t?at had received less totzl amount
of radiation (approx. 500 r) on the 8 r per 8 hour level than

any previously observed had marked atrophy of spermatogenic
elements but with a few mature spermatazoa in the epididymis.
In one male guinea pig that had received a total of approxi-
mately 32ronthe 0.1 r per 8 hour level all tlissues appeared
normal.

Two male mice that had received a total of approximately

2600 r on the 8 r per 8 hour level had extreme testicular
atrophy yet with spermatogenic elements persisting in a few
places. One of these animals had leukemia. '

In one femazle mouse that received a total of approxi-

mately 1200 r at the S r per 1 hour level no follicles were
present in the ovaries.
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e

I. Continuous Exposure for 8 Hours Do.:iv

Approximate doses up to date (mice znd guinea pigs 1st
series) 2300 r, 1400 r, 700 r, 3% r and 40 r (acute exposures
of 12.5 or 50 r respectively not added). Approximate doses up
to date (rabbits) £U00 r, 1000 r, 500 r, 225 r and 23 r (acute
exposures of 12.5 r or 50 r resp. not added). Approximate
doses up to -“ate of male inbred guinea pigs (family £) exposed
on 8 r per & zour level 200 r., Approximate dose up to date of
female invtred guinea pigs (family 2) - exposed since February 3,
1944 - 250 r. 2Approximate dose up to date of hybrid guinea
pigs (2nd series) exposed on the 8 r per 8 hour level 650 r.

The experiments are progressing according to schecule.
Tvo mice of the 8 r per 8 hour lievel were killed and autopsied
after having received approximately 2500 r. One showed grossly
markedly enlarged lymph nodes. Testes were extremely small in
both animals. Ancther mouse of the same level died. The
autopsy showed grossly normal organs with the exception of ex-
tremely small testes. The cause of death was not apparent.
One control female mouse and one female mouse on the 1 r per 8
hour level (total dose approx. 230 r) were killed and autopsied
on account of mammary carcinoma. They showed grossly normal
Organs.

Tvio male guinea pigs (Z2nd series) on the 8 r per 8 hour
level were killed and autopsied after having received aporoxi-
mately 500 r to obtain information as to early damage to the
testes. Grossly the testes were somewhat small, all other
organs appeared normal (see V). 1In the first experiment on -
this level it was found that a totel dose of approximately
1000 r showed considerable atrophy of the testes with almost
xomplete absence of spermatogenesis. Another male guinea pig
of this series died after having recelved an approximate dose
orf 650 r the cause of death was a massive intra-abdominal
hemmorrhage. It 1s interesting to note that the first guinea
pig of the lst series had to be killed on account of anemia
after havirg recelved approximately the same dose. One control
guinea pig and one guinea pig of the 0.1 r per 8 hour level had
to be killed on accounrt of intercurrent disease.

Three nule and three female guinea plgs each of the 2 r
and 1 r per 8 hour level which had received an additional
acute exposure of 50 r two months after the start of the ex-
periment, were given cnother acute exposure of S0 r during the
month. So far, no change in above picture has been observed.
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RESULTS OF BREEDING EXPERIMENTS

This report contains only additional results since the
report of January 1944.

Males'S r Level

Total dose 1600 r First litter born 2 and 1/% mo.

Number of males 16+ after irradiated males were mated.

8 mated, 8 autopsied Average litter size 8.3. 4 remated
one month later. Av. litter size
10.2 (Inc.)

Total dose 1000 r Males were mated 2 months after re-
Number of males 16 moval from field. .Average litter
8 mated, 8 autopsied size 8.2 4 remated 1 1/£ mo. later.

Average litter size 8.1. 4 agaln
remated 1 1/2 mo. later. Average
litter size 8.3 (Inc) 4 remated 1 1/2
mo. later. Av, litter size 8.3 (Inc.)

Total dose 800 r Mzles mated 2 months after removal
Number of males 16 from field. Average litter size 8.6
8 mated, 8 agtopsied 4 remated 1 1/2 mo. later. Average

litter size 10.0. 4 remated again
1l 1/2 months later. Average litter
size 10.0 (Inc.) 4 remated 1 1/2 mo.

later. Av. litter size 10.0 (Inc.)

Total dose 600 r Males mated on removal from field.
Number of males 16 Average litter size 7.5. 4 remated
8 mated, 8 autopsied 1 1/2 mo. later. Average litter

size 9.1. 4 again remated 1 1/2
months later. Average litter size
8.7. Remated for the third time

1 1/2 mo. later. Average litter
size 8.3.

Males 4 r Level

Total dose 1000 r Males mated on removal from field.

Number of males 16 Average litter size 7.1. 4 remated

8 mated 8 autopsied 1 1/2 mo. later. Av, litter size
9.6 (Inc.) .

Total dose 800 r Males mated on removal from field.

Number of males 16 Average litter size 8.3. 4 remated

8 mated, 8 autopsied 1 1/2 months later. Average litter

size 9.4. 4 remated 1 1/2 mo. later.
Av. litter size 8.7 (Inc.)

-—000G800 _ =
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Total dose 600 r Males mated on removal from field.
Number of males 16 Average litter slze 7.7. 4 re-
8 mated, 8 autopsied mated 1 1/2 months later. Average

litter size 9.0. 4 remated 1 1/2
mo. later. Av. litter size 8.1 (Inc)

Females 8 r Level

Total dose 500 r Average litter size 5.8.,_8 remated.
Number of females 16 Average litter size 5.5 (Incf.
Mated 28 days after Controls - average litter size 8.66.
removal
Females 4 r Level

Total dose 500 r Average litter size 5.9. 8 remated.
Number of females 16 Average litter size 5.6. B8 rematé
Mated 28 days after again. Average litter size 5.0 (Inc)
removal Controls - average litter size 8.6
Total dose 400 r Average litter size 7.6. B8 remated
Number of females 15 Average litter size 6.8. 8 again
7 mated 40 days after remated. Average litter size 4.4.
removal. 8 mated 34 days 8 again remated. Av. litter size
after removal 4.6 (Inc) Controls - average litter

size 8.6. (Control for lst mating)
Total dose 300 r Average litter size 8.3. 2 remated
Number of females 16 Average litter size 8.0. 2 again .
Nzted 28 days after re- remated. Average litter size 10.0.
moval 2 again remated. Average litter

size 9.0. 2 remated for 4th time.
Average litter size 8.0. Controls -
Average litter size 8.7.

Histological Findings on Reproductive Organs

Males 8 r Level
Total dose 1600 r -~

8 males autopsied at time of removal from field.

The testes are greatly decreased in size. There is a de-
crease in tubular area and a relative increase in interstitial

tissue. All tubules show destruction of the spermatogenic
cells. In some a ring of Sertoli cells is all that is present;
in others a few spermatogonia and primary spermatocytes also -
are found, but more mature spermatogenic cells are extremely
rare., There are no spermatozoa in the epididymis.

2 males autopsied after 1lst mating (Approx. 3 1/2 months
after time of removal from the field).



s4.

These animals show almost comglete recovery. Normal
spermatogenesis is found in most oI the tubules and the

‘sperm content of the epididymis 1s comparable to that of

the controls. The interstitial tisgue of the testes ap-
pears as that of the controls. This supports the previous
opinion th~t the increase in interstitial tissue of the
males auto;:ied at the time of removal is a relative in-
crease only. Normal females mated to tnese males had 11t-
ters approximztely”™2 1/2 months after the males were removed
from the field.

Total dose 1000 r -

. ds males autopsied one month after time of removal from
ield.

The testes were decreased in size. Some of the
tubules show only early spermatogenic cells; others
show progressively later stages with a few showing
spermatozoa. There are but few spermatozoa in the
epididymis, and immature forms (spermatids and sperma-
tocytes) are found there.

4 males autopsied after 1lst mating (4 months after
removal from field).

The testes and sperm content of the epididymes of
these mzles were within the limits of the controls.
Normal females mated to these males 2 months after the males
were removed from the field gave birth to normal sized
litters.

Total dose 800 r -

8 males autopsied 1 1/2 months after time of removal from
field.

Histology of testes.and spermatozoa content of epididymis
were within the 1limits of the controls. '

4 males autopsied 3 1/2 months after time of removal (after
1st mating).

Same as those autopsied at 1 1/2 months. Normal fe-
males mated to these males 2 months after the males were
remcved from the field gave birth to normal sized litters.

Total dose 600 r ~

8 males autopsied one month after time of removal from field.

The testes were slightly decreased in size. VWhile
most of tﬁ%]ﬁﬁ?%%f? show approximately normal spermatog®nesis
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some have only early stages and still more have but few
spermatids and sgermatozoa. The number of sperma-
tozoa in the epididymis is reduced and immature forms
are present. The testes of the 800 r group described
above were in better condition than the testes of this
600 1 roup. This is probably because of more recovery
in the 800 r group as the time wa: extended 15 days

for the 800 r group.

3 males autopsied after lst mating (1 to 2 mo. after

removal from the field).

Total

Total

The testes and spermatozoa content of the epididymis
show more recovery than the above group autopsied one
month after removal, and were within the limits of the
controls except for possible decrease in size. Females
mated to these males immediately after the males were
removed from the field gave birth to normal sized 1it-
ters. Additional groups are being exposed on this
level to total doses of 1000 r, 800 r, and 600 r to get
the histologic picture of the testes at the time of re-
moval from the field. ’

Males 4 r Level
dose 1000 r -
8 males autopsied at time of removal from field.

Testes are slightly reduced in size. Tubules show
normal spermatogenesis with a possible reduction in :
mature sperm number. The sperm content of the epididymis
1s slightly reduced.
dose 800 r -

8 males autopsied at time of removal from field.

Except for a possible slight decrease in size of
the testes, the picture for these animals is within
the limits of the controls.

4 males autopsied after 1st mating (1 1/2 months after

time of removal).

Histology of testes and sperm content of the epididy-
mis of these males are within the limits of the controls.
Normal females mated to these males at time of removal
from field gave birth to normal sized litters.

Total dose 600 r -

"7 8 males autopsied at time of removal from field. = —-



Although there was slight decrease in size of the
testes, spermatogenesis and sperm content of the epicidy-
mis were within the limits of the controls except for
one male. This male had a right inguinal herniz zac-

companied by extreme utrophy of the right testis with
absence of tubules.

4 males autogoied after 1st mating i 1 1/% months afte
removal from the field),

Histology of the testes and sgfrm content of the
epididymis of these males were within the limits of

the controls. Females mated to these males at the
time the males were removed from the field gave birth
to normal sized litters.

Females 8 r Level
Total dose 500 r -

5 females autopsied after weaning lst litter (3 to 4
months after removal from field).

Ovaries are slightly decreased in size. There

appears to be a reduction in the number of the more
mature follicles and an increase in luteal and luteal-
like tissue. This increase may be only relative. In-

vaginations of the germinal epithelium appear to be
more extensive than in the control ovaries.

The vaginal epithelium indicates normal estrous
cycles.

These females showed reduced litter size vwhen
mated 28 days after removal from field.

Females 4 r Level
Total dose 500 r -

8 females autopsied after weaning 1st litter.

Two of these females showed an endometritis with

an attempt to recorb a retained foetus. Of the other
six the ovarles were slightly decreased in size but
otherwise they were within tne limits of the controls.

Vaginal epithelium indicated normal estrous cycles.

These six females gave birth to normal sized
litters.

~-000030U - —



Total dose 400 r -
7 females autopsied after weaning lst litter.
Ovaries were within the limits of the controls
except for one femezle whose ovaries were slightly
decreasey in size., This female had had a litter of
six stillborn.

Vaginal epithelium of all these females indicated
normal estrous cycles.

With the one exception these females gave birth
to normal litters.

Total dose 300 r -
14 females autopsied after weaning lst litter.

Appearance of ovaries within limits of controls.
,Vaginal epitnelium indicates normal estrus cycles.

These females gave birth to normal litters.
iI. Continuous Exposure for £4_Hours Daily
Results of Breeding Experiments

Females 8 r Level

Total dose 800 r : %verage litter size 2.6

Total number femslesl5 Inc.) Eight animals have had
15 mated 28 days after remov- litters to date. Average
al. litter size controls - 8.5

16 LAF, female mice have been exposed on the 8 r 1-day
level and will receive a total dose of 700 r.

4 r Level

16 LAFy; female mice have been exposed on the 4 r 1
day level; will receive a total dose of 800 r and 8
will receive a total dose .of 700 r.

Females 2 r Level -
Total dose 500 r Average litter size 3.7

Total number females 16 (Inc) Ten animals have had

Mated 4 days after removal litters to date
from field.

"~ 0000805 . -
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Females 0,5 r Level

Total dose 100 r Average litter size 4.2
Total number females 15 Average litter size -
All mated 28 days after Control 6.0

removal

The test for the influence of age gave the following
results:

16 femeles entered 4 r/day field at 3 months of age
and received a total dose of 400 r. Eight were mated at
removal, average litter size 7.4. Eight were mated 28
days after removal. Avercge litter size 6.4 (Inc.)

16 females entered 4 r/day field at 4 months of
age and received a total dose of 400 r. 8 were mated
at removal. Average litter size 6.1. 8 were mated 28
days after removal. Average litter size 4.1 (Inc).

16 females entered 4 r/day field at S months of age
and received a total dose of 400 r. 8 were mated at re-
moval. Average litter size 7.2 (Inc). 8 were mated 28
days after removal. Average litter size 6.0 (Inc.).

Histological Findings on Reproductive Organs

Males 4 r Level
Total dose 1000 r -

7 males autopsied at time of removzal from field.

Except for a possible reduction in size the
testes of these males are within the limits of the
controls, and the sperm content of the epididymis
is comparable to that of: the controls.

3 males autopsied after lst matin 1 mo. post
irradiationf P “ g ( post

Histology of testes and sperm content of epicdidy-
mis within limits of controls. Normal females mated
to these males gave birth to normal litters.

. 4 males autopsied after 2nd mating (3 mo. post ir--
radiation)

Histology of testes gnd sperm content of epididy-
mis within limits of controls. Normal females mated

to thece males gave birth to normal litters.

0000800 =
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Total dose 800 r -
8 males autopsied at time of removal from field.

Histology of testes and sperm content of epididy-
mis wit-in limits of controls.

7 males autopsied after lst mating ¢28 days post ir-
radiation).

Histology of tectes and sperm content of epididy-
mis within limits of controls. Normal females mated
to these males had normal litters.

Total dose 600 r-
8 males autopsied at time of removzl from field.

Histology of testes and sperm content of epididy-
mis within limits of controls.

». 7 males autopsied after lst mating (£8 days post ir-
radiation)

Histology of testes and sperm content of epididy-
mis within limits of controls. Normal females mated
to thece males hacd normal litters.

Females 8 r Level

Total dose 800 r -

2 females autopsied after weaning lst litter (2 to 2 1/2

months post irradiation).

The ovaries of these females are reduced in size.
The organ is primarily composed of luteal and luteal-
like tiscue. Developing follicles are few in number
the more muture ones being extremely rare. There are
nunercus anovular rings some of vwhich have hyaline
centers ~ the remnantc of the zona pelucida. The
germinal epithelium shows extensive invuginations.

The vaginal ecithelium of one female was corni-
fied, the other was clessified as metestrus - 2.

These females had had litters reduced in size.
Total dose 800 v ~

14 females zutopsied after weaning 1lst litter.

—

the limitse of the controls. Of £ females the

S.¢ ovuriec of 12 of these females were within
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cvarles werec mere like those of the 800 r group de-
scribed above. IThese two r'emales had litters of 3
each while the others had “ititers of normci size.

The vaginul epithelium of all indicated normal
strour cycles.

Total dose L v ~
1% females autopsied after weaning lst litter.
Lppearunce of oviries wnd vuginzl epithelium
within the limii. of contirols. Reared iitters of
normal size.
Total dose 400 r -
15 females autopsied after vweaning Lt litter.
ipuewrance of ovaries and vuginal epithelium
vithin the Iimit. of contrels. Reurec litters
of normzl size,
Total dose 300 r -
15 femeles autopsied after weaning 1lst litter.
Appeurance of ovuries and vaginal epithelium

within the lizits of cont:nls. Reared litters of
normal size.

Females 4 r Level
Tctal deses, 100 r, 100 r, 300 r, 400 r and 500 r.

15 fevzles for cach total dose autopsied after
weaning lst littar,

The hittology of the ovaries of all was within
the limlite of the controls. In all the viginal
epitneliun andicuated normsl estrous cycles, Females
of 211 grou,.s tod gormal litters.

Females 2 r Level
Total doces, 100 r, 200 r, 300 r and 400 r.

18 femsles Tor cuch vose wutopsied after weaning 1lst
litter.

ovurics of 211 were within the limits of
510 vno in Gll o the vaginal cpithelium



indicated normal estrous cycles. All groups had
normal litters.

Femzles 1 r Level

Total dose (W0 r - 11 femules.
10 females cutopsied after 1lst litters.

The histologic pictures of the ovaries of these
females were within the limits of the controls. In
three females the vuginal epithelium was not typical
of a rormzl estrous cycle but this was the follow-
ing abnormal parturition. These 10 females had 1lit-
ters of reduced size as did the control females of
comparzble age.

One female of this group which did not have a
litter znd wes autopsied 6 months post irradiation
had overies which vwere reduced in size. There were
no follicles, the organ being composed chiefly of
luteal-like tissue. The vaginal epithelium showed
deep cleft-like invzginations. These changes, how-
ever, may be old age effects only, a point which will
be checked further.

Total doses 100 r and 200 r.
15 femules each, autopsied after 1st litters.

The histologic piletures of the ovaries of these
females were within the limits of the controls, and
the vaginal epithelium in each case indicated a
normal estrous cycle, except for one animal with
endometritis resulting from an attempt to resorb a
foetus. The litter size for these groups was comparable
to that of the controls.

Females 0.5 r Level
: Total dose 100 r -
11 females autopsied after 1lst litter.

Tne histologic pictures of the ovaries of these
females were within the limite of the controls. 1In
three females the vaginal epithelium was not typical
of any phase of & normal estrous cycle, but this was
probully an old age effect.

"~ 0050809 -
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III. Continuous Exposure for BLHours Daily Plus
Daily Acute Exposure of &-'r Given in One Hour

Approximate dose up to date: 1350 r. All animals of
the control group, receiving the 5 r daily exposure only
died of pneumcnia. Only 3 animals of the experimental group
recelving bes:ue the daily exposure the chronic exposure
of 0.1 r in 8 hours daily are alive. The remainder died of
preumonia. As these 5 animals also have pneumonia, it is
planned to kill them within the next few days. All animals
that came to. autopsy showed - &s for the more or less sever
autolysis made possible to ascertain - grossly normal
organs and small ovaries. A complete report of this
experiment will be mace after a1l histological sections
are available for examination.

Reéults of breeding experimentqu(acute dsily exposure only):

Total dose 300 r Average litter size 7.6. BRe-
Number of females 3 mated average litter size 9.3.
All mated immediately Remated again - average litter
after receiving totzal dose sizp 11.3. Remated again.

of 300 r . ~ Average litter size 8.0 (Inc)
Total dose 400 © Aver3ge litter size 8.0. Re-
Number of females 3 mated - average litter size 7.6.
£11 mated immediately Remated again. Average litter
after receiving total dose size 7.0 {Inc)

of 400 r. '

Total dose 700 r l female had a litter of 1 - a
Nunber of females 3 Stilibirth. 2nd female had a
Al]l mated immediately litter of 2 - both Stillborn.
after receiving total dose '

of 700 r.

IV. Single Acute Whole Body Exposure - Total Dose 300 r -

Number of females - 7 Average litter size 6.3.
All mated immediately All animals remated. After having
after irracdiation been remat=2d from one to two

months, none of these females has
become pregnant.

V. Pathology
Mice

One male mouse that was killed due to poor general
condition after receiving a total of approximately 700 r
on the 2 r per 8 hour level showed no changes attributzble

to raciation. Its poor condition was due to chronic
urinary obutruction of non-infectious origin.
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Of four female mice receiving approximately 1300 r
on the 5 r per 1 hour level the gross findings in three
are given elsewhere in this peport, tissues being too
autolyzed for histologic examination. One mouse exposed
on this level for a total of ‘approximately 1200 r was
examined histologically and the findings were similar to
those observed in the mice on the 8 r per 8 hour or the 4 r
per 8 hour level that had received a total of approximately
1000 r. The ovaries were small, devoid of follicles and
there were invaginations of'the germinal epithelium.

J.ymph nodes contained giant follicleo and there was no
bone marrow atrophy.

- Two male mice on the 8 r per 8 hour level that had
received a total of approximately 2600 r showed extreme
atrophy of the tubules of the testes yet with a small
amount of spermatogenic elemepnts remaining in places.
"No mature spermatozoa were present. One of these mice
had lymphatic leukemia with extensive infiltrations of

£lmost all organs. o
.‘/A. Kal
P : Guinea.Pigs

-

St Two male guinea pigs (series 2) that were killed after

exposure for two months for a total of approximately

500 r on the 8 r per 8 hour tevel showed marked tubular
atrophy in the testes although some mature spermatozoa
were present in the epididymis. The atrophy of spermato-
genlc cells was of about the same order as was noted in
another animal &series 1) observed after three months on
the same level (total of approximately 750 r), but the
tubules had not shrunken in diameter to as great a degree.
Irn the two guinea pigs receiving a total of 500 r there
was no apparent atrophy of the bone marrow in contrast
with the impression of slight .atrophy existing in the
guinea pig that received a totzl of 750 r.

One male guinea pig was examined after receiving a
total of approximately 32 r (20 r chronic and 12.5 r acute
exposure) on the 0.1 r per 8 hour level. All tissues
appeared normal.

VI. Hematology

There 1s little change 1n the blood picture since
the last report. All mice exposed onthe 4 T, 2r, 1 T
aud 0.1 r per 8 hour lcvel still show an essentially
normal blood picture as compared to that of the controls.
The total white count of the animals on the 8 r per 8
hour level is persistently considerably lower than that
of 2 zoatrols. O ot the animals {femzles) show
o e e tarnnaL T G ace “*tﬂ Wwhite
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few animals show_also a slight decrease in Red count,
hemoglobin and platelets with the majority of these

apimals showing these counts normal. One male mouse of
this level devéloped leukemia after an exposure of ap-
proximately 2500 r. Its total white count rose from
3000 to 54000 in 4 weeks with 5% polys and 94% lymphs.
It also shovw.  anemia. This is the fourth animal of
this group asveloping leukemia.

The blood picutre of the guinez pigsonthe 2 r, 1 T
and 0.1 r level is normal in comparison to that of the
controls. Reticulocyte counts on the normal gulnea pigs
gave values between 0.3 % and 1 %, the majority having
0.6 & to 0,7 %. The total white count of the guinea pigs
on .the 4r per 8 hour level is lower than normal, the plate-
lets count is also lower while only a few animals show a
decrease in red count and hemoglobin. One animal of this
group (female) was killed and autopsied during the month
after having received a dose of approximately 1200 r.

Its red count was 1.6 and platelet count 100,000. The

2 (out of 18) animals surviving on the 8 r per 8 hour level
have received so far approximately 2800 r; this is on an
average approximztely twice the dose at which the other 16
animals had to be &«illed.~ The total white count is only
slightly lowered, with a somewhat more pronounced lowering
of red count and pilatelets. There has been no change in
the counts of these animals for the past threc months,

they benave in every way like normal animals.

The blood picutre of the male inbred guinea pigs on
the 8 r per 8 hour level (dose approximately 900 r) shows
2 lowered total white count (between 2500 and 5000) and a
lowered platelet count (200,000). TIhe blood picture of
the femzle inbred gulnea pigs is noramal (approximate dose
230 r). The blood picutre of the 2nd series of hybrid
guinea pigs on the 8 r per 8 hour level (upproximate dose
650 r) shows & lowered total white count (2000-5000) the
red count 1s normal, likewise reticulocyte count is normal.
The red count of the guinea pig which died of internal
hemorrhuge wus normal. Platelet count was not taken; it
is assumed that the hemorrhage was due to a low platelet
content.

The blood picture of the rabbits is normal. Those
on the 3 r per 8 hour level which showed a lowered total
white count in previous months, show now a fluctuating
cinentiolly normzl white count.

70000812 -
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I. California Project - J. G. ‘tauiltom and Associates

Abstract

Tracer studies with Columbium {with the exception of the 64 day
lung experiments which must be repsaicd) have been completed, and are
presented im e Tinal report., Tracer studies sith Zirconium have beer
completed on 3 = receiving this element by imtramuscular and intra-
pulmonary adwiiistration, and the compiete repo. has been prepared for
the emanatiorn studies. Radio-mvtographic studies with Yttrium,; Zirconium,
Columbium., and Cerium are being continued, and decontamination studies with
Cerium and Yttrium ere also being continued. A small series of smoke
experiments using powdered Uranium metel containing the lomg-lived fission
products togethner with appropriate amounts of ammonium perchlorate,
amoniwn chloride, and hexachlqretnane have been initiated. It was
established that almost 100% of the total activity present in the metal
was distributed in the smoke. Tracer studies with product have now been
initiated and will be continued.

* X X%

A. Technical progress rsnort on the metavolic studies of fission products
1, Radio-autographic studies

0 .
Lung radio-autographs with Y86, Zr93, Cb939 and CelL are being
continued, Bone radio-autographs for the long lived fission products
which show selective deposition in the skeleton ars now being made.

2. Colurbium (Cb93)

The tiracer studiés$ with the exception of the 64 day lung experiments
waoich muat be repeated, have been completed and are presented in the final
report,

3, Zirconium {zr?3)

The assays of the distribution of this element following intramuscular
and intrapulmonary administration have been completed. Unfortunately, it
will be necsssary to repoat the 64 dey I.M. studies due to the accidental
loss of two of the animals. The cutstanding character of carrier-free Zr
following .M. wduinistration is that the unabsorhed portion remaining at the
site of injcction ranges from 90% at one day, to 70% at 64 days. The skeleton
is the chiel depot of retention for the absorbed portion and also has the
highest activity per gram of wet weight. The next most active tissue is
kidney, which averages approximately one-third the activity per gram of bone.
Thig ratio apparently persists throughout the entire 64 days. The pulmonary
:otention of radio-Zr is extremely high. It remges from 75% to 90% during the
first four days to 70% at 64 days, of the retained activity. The corresponding
per gram values are 60% during the first four days and 45% at the 6 day
interval.
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4o Decontemination Studies (Dr. Greemberg and Dr. Copp)

Decontamination studies with Ce and Y following intremscular administra-
tion reveuled that the addition of inert carrier, and the use of various
agents enployed in the Sr experiments produced no significant evaluation
in the rates of elimination,

5, Emenation Studies

The complete report has been prepared for iie animel studies. Likewise,
the determination of the half-lives of the noble gaseous ancestors of the long
life fission products has been reported. The apparent half-lives are as follows:

approximately 33 seconds; Y’2, 5.7 seconds; Zr. fraction, 3.1 seconds;
35146, 9.8 seconds; Cel4l, 1,7 seconds; and PrlLﬁ, less then 0.2 second. These
values are subject to some error due to weak activities available. The Zr
fraction apparently did not contain 7r93 and possibly the activity mey have
been due to the 20 dgy Zr.

6. Radjo-active Smokes amd dusts

A small series of smoke experiments using powdered U metal containing
the long lived fission products together with appropriate amounts of armonium
perchlorate, ammonium chloride, and hexachlorethamne have been initiated. It
was established that almost 100% of the total activity present in the metal was
distributed in the smoke. A group of rats were exposed to this meterial. The
animels were sacrificed in three groups, one group immediately after exposure,
the second group at four days and the third group at 16 days. The animals sac-
rificed immediately after were found to have 86% of the total activity retained
and deposited in the lungs. The corresponding lung deposition at four and
sixteen days was found to be 36% and 45% respectively. ¥ith both these groups,
most of the absorbed activity was deposited in the skeleton. Recently, a
new and more representative method for the production of radio-active emokes
from U has been developed. Powdered U metel containing the long lived fissiom
rroducts i packed within a core of a carbom rod. The carbon rod is then used
with a second rod to produce an electric arc. The procedure has been found
not only to produce a very finely divided U smoke but also approximately 35%
of the fission activity in the U can be volatilized. Animals have been exposed
to this smoke and the assays of the distribution of the inhaled activity are mow
being made,

7. Product -, ¢

Eleven milligrams of product as the tetrachloride was received February 8,
1944. A portion of the sample was converted to the plus 3 and plus 6 forms
with the aid of members of Professor Latimer's group and prelimimary experiments
initiated to determine the metabolic behavious of the 3 valence states following
I.M. and oral administration. Rach animal received approximately 15 micrograms.
The animals are to be sacrificed at four and sixteen day intervels. Preliminary
Tresults reveal the following points: (1) In the plus four state it is not
absorbed from the digestive tract in rats to any significant degree. (2) The
initial experiment sets am upper level of 0.3 for oral absorption for plus 4.
(3) The initial I.M. studies with plus 4 indicate that at four days, less them 5%
of the injected dose is absorbed from the site of injection, Apparently
the skeleton is the chief organ of deposition. (5) These very preliminary
results sugrest a considersble metabolic resemblance of plus 4 product to
Zirconium,

00008TS -
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8, Projected Studies for the Next Two Momihs

Tracer studies are to be comtinued with product and Cesimm. Tellurium
studies will be initiated shortly since we mow have svailable a comsiderable
quantity of radio-tellurium. Radioautographic studies end the decontamination
progrem are to be continued.
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L. i, Puruue, Acting Sectiun Chiefl

C DADIATIU

. 0. Wollan, Consulting Section Chief
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ersonnel

Mr. C. L. Wesenberg jJoined the group on February 4, 13844
as a researc ussistant. He will help with instrument main-
tenance ana .libration and radiation surveys. r. d. S.
Blair came iato the group on February Zl; 1944 as a research

ssistant., He will be half-time in the Radiuation Measurement
GIO U and has been assigned to work with Landsverk on a co-
operative program on ra alation measuring instruments of the
w0 grouns.

Foeket, #etors

The pocket cnamber service continus:r to expand. 411 of
our chambere crc in use, are read daily «nd 2ll readings
above 90 mr per day are reported to the Clinical Section

each day. The 250 Chumbers on order shwould give an adeguate
supply woen *ney are obtained. Unfortunately, the acqui-
sition wiwme s very indefinite because of the slowness of
delivery and uncertainty of the percentage (approximately
60 %), of ench snijment that probably will be acceptable.
Obviocusly it will be a great while beIore all of these cham-

bers will be svailatle for use if 40 & of each lot received
must be returnad.

im Mevor

ion of the new film meter. Ihe 400 badges were
.y delivered. By expending several man hours they
¢en zerambled and are ready for use as soon as the
&n be zbtained. Du Pont representatives, recently
LO.t \wcted, cay our order should be filled very soon now.

A special report on film metering is in the final stages
of yrepur?*ion\

—

Ol‘f‘

Laundry Moritaving

L thin glass walled Geiger counter and rate meter 1is
belng instzlled at the Armory for monitoring all outgoing
launbrv suspected of contamination. Setting a good tolerance

unt will be difficult but 1t seems not too difficult to
spt a safe value, A count of 1000/min. has been chosen
centatively.
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Vinyon C.. %

Tects have peen made on decontaminating samples of Vinyon
"cloth which are acid resistant. It was hoped a laundering

process could be found which would adequately remove activity.
The samples were contaminated by dipping in am acid solution
of fiscsion products, then blotted and allowed to dry partial-
ly. Counts were made. They were then scrubbed under warm
water for one minute, then counted again. Finally they

were washed in aqua regia for five minutes and scrubbed

under warm r aning water.

The fo*_ ouwing table summarizes the results:

Vinyori on Sample 1 6 11 15 26 23
Contazmination Count 6000 13000 10600 10200 13400 6600
Aftar waohihg in water 566 g7 1891 885 365 556
Alter waching in acid

and waver 228 75 750 254 156 211

(The samples seemed unaffected by the acids.)
Legu-leatner Gloves

An experiment was made To testu uic brutective .alue of some lead-
lesther zloves in the handling of x-metal. Out of 48 pairs,
12 palrs were taken at random. The fractional transmission
of petas from x-metal was measured at three different places
on each glove. The following results were obtained:

Glove i Fractional Transmission Max.
Pr. No. T3 Ry Ry Ly Ly Ly r/8 Hr.
M 070 .082 .087 .080 ,132 .118 « 275
2 .,081 .08% .089 .,133 .126 .115 « 276
3 U682 .118 .089 .085 .085 .0589 .« 245
& L1003 133 .129 .082 L.116 L0863 « 276
5 062 .,086 .067 .131 .140 .112 -« 292
6 - LE 055 .131 061 .065 L,090 72
7 .07 .08l .065 .096 .082 ,058 « 200
8 .14 .16 .168 .066 .082 .083 « 350
9 561 J100 090 062 074 .,042 « 208
1.0 LC72 0 J096 .081 .O77T .089 .089 « 200
11 Uie 083 143 073 .101 .040 «210
1.2 - ‘.\3:‘):- « 134 . 083 . 100 . 131 . 067 . 275

'R

-Xay Heoa:arenents

Two Lershem eiectrometers have been equlpped for ioniza-
“ion measurenents by the Clinical section. A critical
emicotiol. of the lowiest alpha emission rate that can
be measured 1s belng macde and a comparison is being made
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it OUe s o Tiowm o clolie flecivdscops constructed by e =
LATVISVErK . Frarent SeSal s are very .,clrmlnaryo

A puritable buttery agerated counti,... rute meter has
been constructed oy Lanter {0llowing Ei-ch's design which
has alrc¢ucy Leen very us<ful in survey wouk.

Launritsen Flaciroscope Calibration

A prograr. 2f celibration of survey instruments was
begun durin; -2 month, Usually in the past Lauritsen .
tectrosecop:  couve been calibruted by e..oo»sing them to
a known dose =il then by following one ol two equivalent
proceduras: {1 u 4LY line was drawn through the above
detlemmined polnt on Ingarithnic paper; {2) k was de-
teargieod [rom (e ¢bove date in D _ kK,

=7

“bc cuiirration 15 CO"”ldnrubL in error at large
es and i1s weasonzbia over a *atn;r imited range.

I} oruwr o be able to use the instruchvs at, high rates

ney e geinmt calibrated over a wide range of intensities
qa @ oeurve vi supplied wiih each one. Fig. 1 shows
he

do
r
-5
.
a
t reriits tore cne of the electroscopes,

In this »o5Tr¥% »ince we nueve only one standard source
We poust:t thee wl awwcneni in o laboratory room which
gilves ine Ingpect resding 2t a given distance from the
gouTee, Ccar'e helny Laken that none of the direct beam
wLe eul out After meny trials it was fcund best to
suspind the svurcee from the ceiling and place the meter
O h mani tripod. “viously this gave the least amount
5f meccuer,  Incldent 2Ily, readings were taken out of

Meor T NG there was ne observuable difference at a given
SiEeaads LT ot aares znd meter were as much as four
Tt oorun vhe wialls woaon measurements were taken indoors.

ooeturV w3 tnot Lauritsen!s have o rather bad in-

it teperdence. Incidentally the electroscope
“eemnl o er L by Landsverk end Wollan has a better charac-
torictie o0 et regars &5 the table below shows:
Landaverk-Wellan Lauritsen
Dislone @ fran 54,18 no " Distance from 53.16 mg

o ECHDEE L7/t Source D%/t

'm 56 2m 32
1. B4 1.5 m 30
im H3 lm 28
.oom L0 +45 m 23
LS50 m 49 .30 m 138.5
.2 m 17

-~ 0009821 | -~



arrsonne ~1lz Gas
Yeasurements wers wade on ths activity ol the pile

gas 2t the Argonne. Cells approximately & iun. sguare
and 0.5 in. deep, having tops of .125 in, brass perforated
with 0,185 in. holes anu covered with thin aluminum
(approximately 10 mg/cm® ), were filled with the gas after
evacuation, These cells were placed under a standard
thin-wailed glass counter and approximately 0.20 in, from
it. This arzungement édid not give particularly good
geometry o the thickness of the tops did give csome col-
limation. 7 :e decay curve was followed for 4° winutes
during whica time the count fell to 10% of the original.
This curve could be expressed as the sun of two exdonen-
tials corresponding to half iives of 3.3 min. und 33 min.
respectively., The cecey has been followed foy loager
tires 2t the hArgonne but was not yepeated in those gu-
periments since our main interest wuas in zrsoiption
mauasurems=rnis 6 be made durlng the first 20 min. 2f
densv, h*,hxn the uCCLfd%V cf the experiments tire range
was Tound to be l.4 zm/cme und the abe “ption ccefficient
Iz &, 10 cou™ . This corresponds to & maximum energy
of about 3 NEV . From this one would infer an average
enzrgy somewhat less than 1.5 MEV . On the basis of Failla's
caTCu7a+inns {CH-1347) which were used in setting the tolerance

imly o7 & % 10-10 ¢ |, ¢his limit could be as much as 25% high.

However, when ong considers the rapidity of decay at
the time the present moniuorlng measurements are mdde, this
excess 18 more offect. So there is no evidence in inese
exgeriments to cause coubt of the validity of the present
tcierance count which is 15000 counts/min. in the counter
nov irn une. Tnﬂicenth¢iy, Rylander has plotted ccunting

ate ve. Lauritsen recuings taken at the saume times and
ol:cer 2s the gas samples and found surprisingly that

The result was a strauight line. An even more curiocus co-
~ocidence wus the fact that the same fracticn of tolerance
wir Jcune for breathing and for external radiation.

Preauct Monitoring

Ag if coming to be rather generally recognized, one
of the mujus hazards is from ingestion and irhalation of
an @ vaving body. Since there is no way to monitor the
ageant of intake, the problem seems to be onc of prevent-
ing such intake. This means good housekeeping to prevent
ingeciicn and inhalaticrn. However, it is not unreason-
able to set a tolerance concentrztion in the air which
could be monitored. In the absence of knowledge of the
physiology involved, information can be drawn irom experi-
¢nce witn Radium and Radon in setting the sulf'e concentration.
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Radiation Survevs:

As usual considerable time was spent on radiation
surveys. While no part of the laboratory area was
missed, room by room surveys were made at New Chamistry
and at Site B. Also counting of contamination on
hands was continued at New Chemistry. It is hoped %o
extend this service to other areas.

Work for coming month:

Routine measurements.

Surveys.

Extension of hand counting service.

Establishment of full-time surveying service at
New Chemistry.

Instrument Development.

Instrument calibration.
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p. DBiGrOSICAL RESERCH SIOTION

————

K. S. Cole, Section Chiefl - =

Report for Month Ending Febraary 29, 1944

Xet33 production

A crack was founa in the quartz tube leading from the pilot U308
xemon generator in the Clinton pile. This probably explains the low
yields obtain: ~ in the test rumns even at 1050° C, The design of a more
Tugged apparatis of thlis type is being considercl.

It has not been possible to maintain more tham & 25 per cent yield
of xenon from U(OH)4 at graphite temperature because of instability of the
pure material under opserating conditions. A pilot unit of 500 gm. is beitg
placed in the Clinton pile for test.
Lung absorption of vapors

A setisfactory process for the productiom ¢ 1131 vapor has not been found

~ a8 yet. Methods for analysis of the iodine content of tissues are teing

tested. No further work bas been done on RuQj.
Aercosol production amd exposure

The reciprocating bellows dust injector used for U 08 has been tested
with SrC04 dust of 1.9 4 aversge particle size. In 3 hours, 2.5 gm. of a
10 gm. charge was injected at a uniform rate.

Preliminary tests bave been made om =2n injector im which air is blown
through a porous plete below the dust charge. In 3C minutes 0.5 gn. of &
3 gm. CaCO3 charge was injected at a uniform rate.

A right angle jet atomizer did not produce satisfactory liquid aerosols
with water or glycerol, but propylene and triethylene glycols were very
satisfactory. A sr89 tracer exposure of mice to SrCl, in triethylene gilvecl
is in progress.

Toxicity of mixed fission products in rats.

Mixed fission products were gigen to rats by stomach tube. By the 24ith
dey, all.gnimals receiving 25 x 107° C/gan or higher had died. None receiving
6.4 x 107° C/gm or less had died. Absorption through the gut is verv low;
the carcass of a rat which died in four days contained only 2% of tho
administered activity. Demege to the G.I. tract was severe and was probably
a major contributor to death.

Bat40 _ 140 in mice
(1) Toxicity.
Barium;Ao - L.smthanumll‘0 in equilibrium was injected intraperitoneslly

into mice at six different concentratiomns. Over 30% of the injected dose
was excreted within the first 24 hours; the total excretion in 25 deys is
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below 507. ™ hones contain about half of the administered dose, the

contenti . nLo "scrt tisuues® is very small. Mortalities at 60 days are:

50 x 100 C/gu - 160%, 17 x 10 ¢/gn - 8%, 5.5 x 10~° C/gn - 508, -~
1.9 x 107° C/gm - 0%, 0.6 x 106 ¢/gm - 86%, 0.2 x 1070 C/em - 7.1%,

comtrol 7.1%. Initial weight losses were observed at doses of 5.5 x 10’6 C/em
and higher,

X-ray survival

Preliminary mouse survival curves for simgle doses indicate a signifi-
cant difference between the semsitivities of male and female Carworth mice.
The medlian let' 1 dose for females is mear 500 r, while the same point for
males 1s 300 r. Black Bar Harbor females resemble Carworth femeles, with
e median lcthal dose at 500 T,

Results of paired doses on rabbits indicate & residual effect after a
mean interval of 130 days equal to 10 - 30% of the initiel effect.

Preliminary results of paired doses administered to rats indicate
fairly rapid reccvery during the first two weeks.

Rats receiving daily doses of 25 r and 12.5 r have accumilated
2050 r and 1025 r respectively without mortality.

Groups of fruit flies which receive in daily doses & total of 3 to 1%
times the midletbsl massive dose over a period equal to the average life
duration of the comtrol groups are showing & merked prolongation of life.
Higher daily doses cuuse a sharp reduction of average life duration. All
nassive doses no far administered have shortened average duration.

Fast n survival

Preliminary results of rabbit exposures to fast neutrons imdicate
a8 survival curve which lies between 125 m and 180 n, with a midpoint near
15C n.,

Externul beta radiation

Externa) bcta radiations to eyes at about 200 r/hr have caused slight
clouding of the cornea of derk-eyed rabbits after 600 r; sam iaflammation
of the lids, pictitaiing membrane, end cornes of an albino rabbit after
800 r; &nd inbioition of hair development in a young rat after 400 to
600 r. Doses mre approximate,

Stable isctope tcxicity

Cerium is toxic to goldfish in concemtratioms of 1079 perts by weight
end higher. <Concentrations of 10-6 ana less are nonlethal in 30 days.
Solutions wore im gsyrtnetic pomd water, )

Barium is toxi:z to goldfish im concentrations of 1077 parts by weight
end bigher. Concentrations of 10'6 end lese are non-lethal in 30 days.

Solutions were in distilled water,

~~ 00u082Zb ‘ -



{2) 1iemavtology
. . a5 s - 140 )
Intrapcritoneal injeciion of 17 x 10 C/en of Ba to nmice causes
a sharp fall in lymphocytes, a less rapjd fall in granulocytes, both e
continuous until death. With 1.9 x 10™° C/gm the lymphocytes fall less
rapidly and recover by 25 days to normal leveis; the heterophils fail
slowly and remain depressed at 25 days. Thers is a Juestionable gradual
rise in lymphocytes and gradual fall in heteropkils with 0.2 x 10~° C/gm.

(3) Histopathology

In the mice injected with Bal40 _ 12140 the spleen and lymph noge
showed no degencsvation at /4 days (first interval) evemn with 17 x 107° C/gm.
There was & sligaut but definite increased lymphopoiesis st this and the
1,9 x 10-6 C/gm levels end possibly even at the 0.2 x 10- C/gm level. The
bone marrow showed virtually complete destructiom of hemopoietic elements
with 17 x 10-6 C/gm at the 4 day interval. With 1.9 x 10-6 C/em the
destruction was much less at 4 days, and most marked in the region of bone
growth (tge metaphysis). In this latter region destruction of hemopoiesis with
1.9 x 10-° C/gm at 11 days was comparable to the 17 x 10~ C/gm. There was
no detectable change with 0.2 x 106 C/gm at 4 days (i.e. maximal). The
kidney showed no chenge.

Earlier steges at .these levels must be studied to explain the apparent
discrepancy between the spleen and lymph node findings and the definite fall
in peripheral blood lymphocytes. The bone marrow picture is quite comnsistent
with the observed fall in the blood pelymorph (heterophile) counts.

Hematology - 100 r X~-ray

Rabbits receiving 100 r X-ray show a depression in lymphocytes less marked
then with higher doses, but maximal at 3 hours and meintained tiorougn 48 uours.
This depression is not reflected in the total leukocyte curve because of
slight but significant rises in the heterophils at 4 and 12 hours.

Histopathology - 400 r X-ray

The 400 r X-ray rabbits showed changes qualitatively similar to the
8V r series. Agsin the lymphatic tissue was hardest hit. The lymph nodes
in particular. The bone marrow suffered damage to both the gramuwlocyte and
erythrocyte series but the latter appeared to recover more rapidly. Epithelial
findings in the gut were a repitition of 300 r changes. In no case was the
demage nearly as extensive with 400 r. Onset of demage was as early as with
800 r but recovery was evident almost immediately and in &1l tissues reached a
stage by 3 - 5 days comparable to thet shown at 1, days with 800 r. Liver, heart,
lung, adrenal, kidney, pancress and the reproductive organs showed no significant
changes, or none which should be relied on from the small series invesiigatea.

Radio-sutography

Radio-autographs of lungs of Uranium and Lanthenum dusted mice and of
bone and soft tissues of strontium injected chickens were obtained. Minute
smicules of bone show clearly end activity is marked in periosteum and endosteum,
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I1ford Q IIT and Bastman IX1 O 1. oot T seniiioge Blales ale
tested 8s « possible matoriu: 10X FaGi  «unolvaiit oo Qg e DO

The distribution of radiaticn from deposited = ; ;
studied by measuring the density of plotograprr:c¢ :ilms exposed in contect with
thick sections of imbedded tissues.

ctite isotopes 1s being
1

Protective action of nicotinamide

Six groups of 10 mice each were given 100 r daily and the varisue
groups injected with .1 mg thiamin chloride, .2 mg rivoflavizn, 1.0 mg.
nicotinamide, .05 mg. pyridoxinme, .1 mg diphosphoryridine nuciectide and
-2 cc Ringer solution. Survival curves for exima’c recciving prridoxine,
thiamine, Ringer and riboflavin are very close to .ctner, the mid-lellLul
point for the Ringor injections being at an zccumuleted dose of 11,0 1.
The mid-lethal for those receiving nicotinramide is 10% r end {or those
roceiving diphosphopyridine nucleotide is 1350 r. Thrse resul.s suppoTt
the hypothesis presented previcusly thsat radistion prevenis the ynileris
of diphosphopyridine nucleotide,

Food inteke and weight changes

Eight rabbits were giveu a single cose of x-ray of 800 r, four were
given 400 r and seven were kept as controls. Weights and food intskc were
followed for several weeks. Controls show two patterns. {1} & reluil.<ly
constent weight with constent food inteke, (2) am increasing weigh. wllu COn-
stant food inteke. Irradiated animsls &3] intc feur different puitteras:
(1) an initiel temporary fall ir food inteke, a constant or inCreasing
weight (2) immediste cessation of eating, falli in weight «id early ceuath
(3) initial steep fall in food intake, gradusl fall in weight, recovery in
food intake followed after several deys by rocovery in weigpt, {(4) saerp
fall in food intake followed by recovery in food intszgke "t coenbinued waoight
loss. The weight loss is definitely greater than can be szccounted tor by
feilure to eat, or failure in intestinal absorpticn, hence vissue tregicown
is occurring.

kifects of radiaticn on circulatory system

An experiment on the physiological effects of irredistion cn dogs is
being planned in collaboration with Dr. Schwartz. Technicues for measurenent
of acetone bodies, totel protein in blood and messurement of bieod volume
and circulation time have been perfected and are now ready to be used.

.
40
Accumulation and distribution of__Sr89 eud of B&IAO - Lq“f in goldfish
: ) 1'(\
Complete curves are now available for uptake of Sr89 and Ba—*Y - LalLO

over & period of more than & month in skeleton, skin and scales, gille. feces,
muscles and other soft pert:z. Uptake of Ba - La reaches a peak st 5 - 10 days;
upteke of strontium at 3 - - dsys., Over a period of ueverail weeks the emount

of active material slowly iuncresses in spite of decuy it ihe exterial mediumnm.
High concentrations of calcium or inactive strontiwm liminmich the uptake of Sr89;
2+ equilibrium the distritution of strontium in the tish is; skeleton 10 - 20%,
skir and scales 50 - 75%, gills 5 - 15%, organs ené muscles 3 - 1C%, teces

5 - 35k, TFor Ba - La the distribution of bete activity is: skeleton 5 - 15%,
skin end scales 40 - 70%, gills 10 - 20 %, organs and muscles 10 ~ 20%,
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to aésorpitior rather thap excretion siner 1racvive resces st ) '
vwater take up nearly as much as those from the intestine, Injecied atrontiun
shows the same distributicn as that taken up Jrow the water except for evsence
of ectivity in the feces. When trensferred to rresh water lacking ective salts,
the activity of the feces is lost within a few hours; thereafter activity is
lost from the Tish very slowly except by decay. Decay curves ror fish from

Ba -~ La show that the activity in feces is due almost entirely to lanthanwi,
that in the skeleton and scales to barium., Tauk water loses sctivity initially
due to edsorption o the glass end due to upteke by fish and feces; arter about
a week the watcr approaches the decsy curve,

spanded in Wue -

Tissue motebelis

Respiration and glycolysls of strips teken &t six levels of the small
intestine of rats were ineasured. The Q05 in normel rat intestines is between
& end 9. Your hourc after 900 r of X-irradiztion the Q0-~ dropped %o 5: et
24 and 4,8 hiours it rosc io the normal level and drcpped Egain at 75 hours.
Glwrcolvsis was unaffected, Phosphorylatin ir +he intestine was cxamised oy
measuring Lue increase in organic P afier feeding Tructose. lo normal rats
the Organi: P content of the mucosa increased 1'mom 43 %o 83 % of the tote: P
after ingestion of 4 rc of 2.9% fructose, Four -.l 2, nours fier irradi-tiorn
{500 = totul Loy} the crganic P after fructose was 57 ana 597%, but at 72
hours it wa¢ 75% of the total F. Urea synthesis by 1iver slices wos depronsed
2t 4 eud 24 hours after irredistion, wes normal at .8 hours, depressed at 72
and 95 hours and normal at 120 hours.
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£, MEVEOROLOGY SACTION

¥, . Church - Sectior Chief -

Abstract
Apcnteet

Aside from preliminary anaiysis of lapse rate data and consultation
at Site X and the initial arrangements mede at the Metallurgical Laboratory
for using 50, et the 200 area at Site ¥ to determine dilution rates, nearly
all mampower -~ ' work again was concentrated at Site W,

Smoke ruis made up the auxiliary 200 ft. stack during the early
morning hours have shown quite conclusively that as long as an inversion
lasts ine smoke will stay in a thin layer, which spreads widely, at the level
Wnere tie smoke reaches the same density as the air. Downward dilution is
siow. Upward dilution anppears to be rearly nil in an inversion for there
is « definite top. '

When, in the morning, the inversion is obliterated up to the smoke
lever then vertical circulsation produces excellent mixing from the ground
to the height that the dry adlabat extends. This vertical mixing occurs
in aiternate up and down drafts and brings dense smoke to the ground near
tne stack, -

Mr. Bentley was to be st Site X for consultation during the last
two weeks of February and will likely remain there for the first week of
March., During that time he will makg a preliminary analysis of the data
on lapse rates as obtained from the recording thermocouples which are
piaced at 50 foot intervals up a 200 fcot stack,

iniversit

Arrancements were complcted for the installation of unit to vaporize
liguid 30, so tLat the ges could be introduced at the bass of the auxiliary
stacii ‘iz the 200 area at Cite W.! This unit is now nearly completed. The
S0, concentret:on will be measured downsiream in the smoke trail to determine
the amount of cilutio:n that is oceurring under different weather conditions.

Rem:celing of a meteorograph thet was in use in the field during the
zonti, of . auasr a3 compietd before my Teturn to Site W in mid-February.

Analy-.is of some of zne data taken during the month of January at Site W
wag carried on until interrupted by the trip to Site X by Mr. Bentley and
™y return to Site W. Fron airplane observetions the ares covered by the
output from the auxiliecry svack was made for most of the January runs and some
“oHlumes tarough which the smoke was distributed were computed.

“Msdrhanat
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On my raturn to Site W e trip was made to Trail, B.C. accompanied by
Measrs. Newton, Gosline, emd Q!'Connor, the latter being a chemist from
Du Pont's Technical Department., All arrangezents for this trip were made
from the U. S. Engineer's Office at W. The problems pr smoke dispersion
of the smelter at Trail were gone over quite carefully with the men there.
Their problem was one quiie different Irom the one at Site W; only in a few
instances did some phases of both places have common ground. Some equipment
was obtained ci. a loan from them., Mr. O'Connor and Mr. Brugmann made a
trip to Salt L° ¢ City to borrow more S0, analysis equimment.

Duriag the month of January, between the 17th and the 31st, 8 runs from
the auxiliary stack were made and each run was sustained with a map of the
area covered es viewed from the airplane and each run had further iaformation
of lapse rates at various intervals prior tc and during the smoke rums,
wind velocity gradients (vertical) from pilot balloon observations, wind
dircction and temperatures. All these runs were made in the early morning
at a time when the stability in the inversion was greatest.

During February, 16 runs have been made pricr .to the 26th. These have
been supported by maps of 12 runs and photographs for 6 runs. Lapse rates,
wind velocity grudients, and temperatures have also been taken, Again all
rung nave veen made between 0500 o'clock ard 0800 to 1000 depending upon
the time that a plene was available,

From the January and February runs certain features stand out quite
clearly:

‘1) There is an imversion (ground type) present nearly every nighi.

The only exceptions are the windy nights-of which there have been but two
during February. The temperature difference between the surface and the
114 of the ground inversion has averaged a little more tham 8OF, for the
Tsbruary rums, the least being 20 and the most being 14°. The 1id of the
.nversion over the 200 W area is between 750 and 1000 feet above the surface,
~ «i2 that, at the general crest of the Rattlesnake Mountains, there is
ancther inversicn most of the time, but not always. The most persistent
Zeature of the vo-tical temporature distribution is & night time inversion.

{2) Bstween the hours of 0200 and 0300 the pilot balloon observations
show an ~verage velocity of 3.5 ft/sec. at the surface, 12.5 ft/sec. 400
fert up, end 1(.2 i't/sec. 1000 ft, up. Pilot balloon observations cannot be
made at the time tne smoke run is in progress, but there seems to be an
increass 1. 1h+ velocity at tiz2e 200 foot level shortly after daybreak.

(3) Neariy nine-tenths of the smoke runs have shown a wind direction
betwean WNW sad NNW during the early morning hours,

\4) The early morning smoke runs. which invariably have started while
. rround inversion of greater height than that to which our smoke is sent,
‘ghos that *e smoke rises but little, prousbly owing to the higher tcmperature
ana the stack veloclty, reaches very quickly the same density as that of the
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air and remains at that level. The stream of smoke widens to about e~
50-75 ft. ir the first mile, a veritable thin ribbon. Beyond that

lateral spreading is quite considerable. The top remains at a constant
altitude above the ground, some 200 to 400 ft. up. Under the averege
inversion, no smoke reaches the ground less than 2 miles from the stack

and on most of the runs the first that can be visually detected as reaching
{the ground is from 5 to 10 miles from the source,

{5) Several runs have contimued until after the time the ground
inversion has become erased by imcrease of temperature at the surface during
the morning. As soon as heating starts vertical mixing occurs to distribute
the accumulated surface heat. Whem the vertical circulation has reached
an altitude to which the smoke is sent, them the colummar structure of
vertical up and domn drafts becomes apparent and smoke reaches the surface
ia dense columns within the 200 W area itself, Most of the columns that
come to the surface strike the ground between 1000 amd 1500 feet from
stack, The change from level laminar flow within the inversion to vertical
up and down columns is rapid, the character changing within 10 to 15 minutes,
The thickness through which the miring occurs is that layer in which the dry
adiabatic lapse rate is present, Vertical mixing is excellent under this
condition with a nearly homogeneous thin screen of smoke existing within
two miles from the stack. Dangerous comcentrations may exist within the first
mile, however. For this reason mainly, a known amount of 802 is to be semt up
the stack, samples to be takem and analyzed within the 200 W area to determine
how much dilution has o&curred by the time the effluent from the stack
reaches the ground.

&
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