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Human Subjects Project



The total white count of rats was lowered by Sr89 using injected doses of 0.25,
0.62 and 2.5~c/gm. Doses of 5,7¢/gm by stomach tube affected the number of hetexro=
phils similarly to 2. 5/70/gm given intraperitoneally but had less eifect on the num~
ber of lymphocytes,

Fission mixture by stomach tudbe in doses of 1.7 ,°7 and 27s7¢/gm desressed ths
level of the lymphocytes., It depressed heterophil level in cdoses of 7.0 and 2'7/-70/gm°

A significaut sumher of Yymphamas s cppearing in mice injected once with
in doses of E.Q/ﬁb/gm last April. Breast tumcrs are being seen in rats which
were giv e2singls or repreated doses of x-ray, starting & months ago.

Rebbits surviviag total bodj exposurs $0 800 r of z-rays show nearly normel
histology except in the ovary and testis, Z1 days efter ‘reatment.

Exposure of rsbbits to fast neutrons (cyclotron) czused a rise in the number
of heterophils for 24 hours and & subsequeni fall; the rumber of lymphocytes was
lowered 3 hours after treatment., The decresass was roughly proportional to the dose
from 8 to 70 n. A4Above the latter dose no greater decreace was observed,

Medical Industriel Hazards Section d

A final report on special health hazard surveys ant reco mendations mde at the
Quality Herdware Company (subcontract recently terminated) has been written, Health
bazard inspection visits to Revers Copper and Brass Inc. and the imes latoratories

made during the past month are discussed in MUC ZG 825 and 826 respectively,

of 40 finger print impressions of Metallurglcsl personnel taken and analyzed dur-
ing the past month 39 were normal, one abnormel,

The Tuballoy and TX Contamination at Site B coming from the burnout furnaces
hacz been partially solved by installation of filters in the exhaust line from the
furnaces,

63 of 99 pocket meter readings above 0.1 r per day for the month ending Novem-
ber 11, 1944 were folt to be valid readings, Only ons badge metear during this same -
period haed a reading of 0,6 for a week,

U, of California Radiastion Laboratory

The radio-~autographic and tracer smoke studies wit. Uz0g smoke containing
fission products are being continued. An assay of carefully clcaned algae from the
settling basin at the site revealed that no striking seloctive localizatiom of any
specific mamber of the fission products tonk place, Further studies of the reccnily
reported observations of the high degree of deposition of Sr, ¥, Zr Cb, and Ce in-
dicates that this effect is resl and not simply dus to adhesion of clay particles
to root surfaces, Studies encerning the fixation of fission products on various types
of 8clils with particular reference to those existing in the Hanford ares are now
in progress,
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I. ARSTRACY

Clinical Yedicine and Medical Research

After an acute exposure of rats to 100 r of xray irradiatiom, the O, untuke of-
the testes was inhibited as eurly as four hours after i.radiation and was still
manifest twenty-one days after irradiation. «naerobic sl 23lysis and the oxidaticn
of succinate was not affected.

TO (NOS) has no effect on the activity of glucose oxidase, Hydroxy-asoartic
acid briigs agout complete reactivetion of succinoxidase on addition of tuwenty~
squivaleats per eguivalent or,qu*; citric acid under the sems ¢:n€itine nro-
duced & reactivation of seventy-twu per cemt. The inhibition of glucose oxidase
in baker's yeast was ninety-three percent reactivated upon the agdditionm of ten e~
quivualents of citrate per eguivalent of Toaf*'and eighty-eizht pereent upon the
addition of hydroxy-aspartic acid. .hen TO@** vas added to human serum an¢ the pro-
tein components wers separuted by electrophoresis, 70,7 was found in the albumia
and in the plobulin fractions, It would eppear that %02+*'combines with both these
components of ssrum protein,

One hundred and thirty-eight physicel exuminations wsre performed in the pest
month, eighty-8ix of which were pre-employment examinations snd fifty-two on trans-
ferring personnel. One individual was rejected for employment becsuse of physical
abnommality. The munmtcr of vieits to the heslth service for occupational and pon-
oceupational illness or injury has increased from five huudred and fifty-thres in
September 1944 to sevemw hundred and six in November 1944, -

A total of 4596 clinical laboratory examinstious wsre performed on Metellure
gical personnel from October 15 to Ncvember 15, 1944. 'This irncluded the initial
examinations of sizty-six new employees &nd regulsr follow up examinations of
nine hundred and fifty-five regular employess. Io clinical laboratory abnormali-
ties were considersd to be secondary to work hazsrds.

Further urine catalase studiss on personnel exposed to T revealsd no signi-
ficant difference between individuals with relatively hesevy T exnosure and those
with little or no T exposure.

Biolozical Research Section

A static serosol exposure chamber has been designed and cwmstructed. Twenty-
eight rats can be exposed at one time. A test run has been made uith radioactive
cerium which was Gispersed from carbon arcs. Thermal precipitator sesmples showed
that 18 percent of the material was dispersed as an asroscl; this disanpeared from
the chamber with a half life of thirtesn minutes,

Radioactive ytirium was more toxic for rats than other fission elements which
have been investigated, The mid-lethal dose (intracardial injection; was below

2 pc/gn.

Zireoniwn®® in equilibrium {50-50) with Columbium®3 wes injected intracardially
into rats, This equelity was maintained in most tissues except for a higher pro-
portion of columbium in muscle and urine., A4 method bas Leen developed for ascer-
taining relative percentages of Zr9% and Cb93 from two pointe or ths ~*sowrctfor

curvese,
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National Cancer Institute

Mice: 0.1 r per day { 8 hours), Total 66 r: These nice and many of the controls sre
showing BC's betwsen 10,000 and 20,000 - believed due to infection of an
unknown type, Other experimental srouns show this change infrequsntly,

i r and 2 r per day (8 hours), Totals 625 r and 1250 r: RBC, platelet count znd
hemoglobin content, similar to controls.

4 r and B r per Gay {8 hours), Totals 2500 r and 5000 r: RBC,platelots and hemo-
globin lowered,

Lymphomate: 12 new ones during month; total of 58 to dale;22 of these in the
8 r per day (8 hours), 9 in the 4 r and ¢ in the 2 r per day ( 8 hours) group,
4 in the controls and scattered ones in other groups.

Strain A mice - 8 r/day { 8 hours), Present total of 1550 r: .;hite counts cone-
gilderably lower than controls.

Guinea pigs: (1) Hybrid: 0.1 r/day to 66 r total, 1.0 r/day to 625 total, Counts
samas as controls,
2 r/day to 1250 r total and 4 r/day to 2500 r toital. 41l countc
lowered; platelet counts most. Ome in 4 r/day level killed with
aplastic anemia,

{(2) Inbred - femily 12 - 8 r/8 hour since May 1944, All counts i>wered.
Four with total doses of 1600 r autopsied on account of aplastic
anemnia,

Rabbits: 8 r/day to total of 4100 T; 4 r/day to 2050 r; 2 r/day to 1025 r; 1 r/day te

512 r; and 0.1 r/day to 50 r; Lymphcpenia increasing with increasing
total doses,

Pathological Data, Mice: 8 r/day (8 hou~s)  total of 4500 r, 2 males showed exprene
testicular atrophy but a few spermatogenic elsments remained,

4 r/day (8 hours) to total of 2500 r; 1 female had ovaries devsid of
follicles but no other significant chinge.

No one marrow atrophy in these thrse enimals,

Michael Keese Hospital

Mice fed 10 mg of T as the nitrate in the deily ration (0.5% T nitrate in
diet) showed no evidence of T intoxica.ion at any tine during an exserirent lasting one
year, Mice which received 20 mg deily in the diet { 10% T ritrate in diei) develoved
an acute intoxication during the first three wesks with 1,ss or eigh%, 4 few animals
died during this period and showed cloudy swelling of the kidaeys or an acute neeroc-
tozing nephrosis. Mice which survived this period, recovered morc or less completely
and at end of one year showed no signs of toxicity of significant pathological change
except they weighed about 15% less thon the control mice. Itice receiving 80 mg of
T nitrate daily in the diet (4% T nitrate in diet) showed a similar but more severe
intoxieatlon in the first three wesks with more deazths ccurring and more severe
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pathological changes apparent in animals which died. Followine this initial neriod
of severs intoxication a state of subacute intoxication prevailed; the animals ate
less food, weight loss was invarisble and scattered deaihs occurred up Vo 64 days
when the animals were sacrificed for T analysis and pathological study.
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000 MLH 1100 ELPLOYHES HAALTH S:RVICE - J. Garrott Allen, M.D.

\n

The zctivities of the clinical group of the Health Division operating in
Drexel House for.the pericd Octooer 1%, Lo Nowesber 14, 1544 are snown in bhe
following tables. :

Physical examinations

Academic 56
Non-academic 82
Totel ( 52 for transzfer purposes) 138

Injury or Sickness Officc Visits
Industrial ~first vizit L6
Industrial ~ return visit ]_

Personal visits 562

Total number of people seen at Drexel House 706

Of those secen 46 were referred to University ol Chica o Clinics for con-
sultation and one p rson wes rejected for employment because of physicsl findings.

The following table shows the increased use of Drexel House facilities as
judged by the total number of visits per month.

Xonth Number of wvisits

August 15 to Septembor 14, 1944 553
September 15 to October 14, 194 606
October 15 to November 14, 194k 706

000 MM 1200 (Clinical Luboratory Reports- 4,K. Karks and L.O. Jacobson, i.D.
October 15 to November 14, 1944

Procedure Nurber of exirinations performed Nurber -of atnormsl findingd

Hemoglobins 696 116

Red counts 581 75

«hite counts 903 70 below 5000

69 above 100C0

Differentials 289 265

Platelets 200 LO

Urines 715 184

Retics 60 5

Jassermans - i ' 0

Eisc. 16 0

Sed. rates 181 0

Hematocrits 181 G

Amount. of stippling é

Immature cells 109

Haematological abnormalities ( W.B.C. below . ; lzug-.ocyice W Duw 3200); reversal of

peutrophile - lymphocyte ratio and presence of imaature cell:

Status of Individual examined Number examined Nuuber with sbnormalities Percent
New personnel 66 ' 33 50
Non~-exposed personnel 242 T2 20
Possibly e:zposcd persornel 715 230 2z

BERETE ’



Metallurgical Leboratory

B, CLIWICAL MEDICINE AND MLDICAL RESEARCH SECTION

L. O, Jacobson, !, D. , Section Chief

I, The Effect of X-Rays on the Meotabolism of Testis 362 MLH 1451 -
E. S. Guzman Barron

The deleterious effect of X-Rays on the formation of spermatozoz is well known, In
order to see if this inhibition of spermatozoa formation is related to an inhibition
of the metabolibolic sctivities of the testes, rats were irradiated (whole body ra-
diation) with qifferent doses and the metabo lism of testes was measured as oxygen
uptake in the absence of added substrate and in the presenc. of succinate, and as
€O, uctput in Ringer-bicarbonate-glucose with N,:COg &8s gas phase { anaerobic glyco-
lyﬁis)° A large number of experiments were psriormed during the months of June,
August, October and November with inconsistent rssults, except thoise nerformed on
rats receiving 100r. In Teble I data are tahwmlated of expsrimenta with two series
of rate. In general, anaerobic glycolysis was ccmpletely unaffected throughout

the duration of the experi ernts, namely 21 days. In meny cases there was an increess,
The oxidation of succinate (QOg succinate) scemed to be unaffected when the 05 up-
take values were calculated subtracting the (0p values obtained in the absence of
substrats, The <0, values (in Ringer-phosphate and no subsirate) were definitely
lower, except in two ins*ances, one 24 hours after radiation, and the other 20 days
after radiation, (Table I),

It may be concluded from these experiments that irradiation with x-ray of the whole
body of the rat at a dose of 100r applied in a single dose nroduces a defini+~ “n.
hibition of the respiration of the testes, The inhibition is not dus v succinoxi-
dase inhibition,

Effect of TO,(NO_), on the aoctivity of Gluccse (xidasse.-- 374 MUH 1403 -- It has
been choan vreviousiv thot T0,~ inhibits the oxidation of glucose by bakers? yeast
whiles it has no effect on the oxidation of glucose by bacteria, This was exolained
by assuming that glucose was oxidized in yeast through hexosemonophosphate oxidation,
since the enzyme for this oxidation was quite sensitive towards TOé(N03) . Further
evidence that the inhibition produced in bakers' yeast is due to inhibxt%an of
hexosenonophosnhate oxiA:- ~e =2nd not to direct inhibition of glucose oxidation is
given in Teble 1I, The oxidation of glucose by glucose oxiduse prepared from liver
was unaffected on addition of O.OOI.E’Toa(NOS)z.

e .

. Comparison betwesn hydroxy-aspartic acid and citric acid as sgents for the
treatment of 5.0, [NO oisoning, 374 MLE 1405. -- Thne ef.oct of these substunces
2t o

on raactivationg after TO inhibition has been tested on *wo systems: Succinoxi-

dase and the oxidation of glucose by bualker3” rssast. The inhibition prcduced by
Toztnos)z on succinoxidase was sompletely releassi on addition of 20 moles of hy’roxy-
aspartic per mole of Toz(nos)z. Citric acid produced a reactivation of 75 per cent
on addition of more citrate, Itmay be concluded thet in this case hydroxy-aspartic
acid is a better releasing egent than citrate. ‘hen the test was performed on the
oridation of glucose by bakers' yeast it was found that at a ratio of 10 of re-
leasing agent to 1 of TO,{(NO,), eitric acid oroduced a reactivation of 93 per cent,
and hydroxy aspartic acid, Bg Eercant. (Table 111, Figure 1)

Experiments are in progress on the use of both substances in the trestment of
TOotY poisoning in rats. .
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T0,** and proteins, 374 MLH 1401.--It is known that TO,?7 combines with pro-
teins. In order to estsblish the proportion of TOgp™~ combined with the free nHor-
tion, ultrafiltration experiments with both dialyzed nand undialyzed serum are being
performed. To see whether TO, is combined with the albumin fraction or with the
the globulin fraction, Toz** was added to human scrum prctein and after € hours
dialysis it was separated into it~ components by electrophoresis in the Tiselius
apparatus, The albumin fraction was isolated by the compensating device, It
was found that T02*+ was present in both fracti:ns. These studies are in progress.

The appearance of catalase, carbonic anhydrase and phosphatase, in the urine
after TOo™* poizoning,-~ The ierburg mano:zetric m thod hes been used for the
neasurement of carbonic anhyirase activity with satisfactory results., Studies are
in progress where rabbits are being treated w=ith Toz(NO) and the enzymes above
mentioned are measured in the urine, »s s>on as one of ghem appsars in abnormal
e ncentrations the rabbits will be sacrificed, the blood NW,2,N. i1l be measured
and the kidneys will be studied histolosically by Dr. Lisco.

1118603 ”
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, Table I
Effect of X-Raya on the Metabolism of Testis (rat)
N
2
W0g = cmm 0y uptake per mg dry weight per hr. & = cmm COp (or

COg
lactic acid produced per mg Dry wt/hr in Ringor-glucose-bicarbonate and Nz:C()2

as gas phase.

Radiation | Time after H, | Wy snccinate %
radiation 002
r hours
100 4 1.89 6.4 6.73
| 2.63 6.66 8,50
24 3,52 6,65 8.85
2.24 6.64 5.81
48 2.65 7.35 8.27
2,83 6.94 6.84
72 2.49 6.85 6.61
2,76 6.44 - 6.36
96 2,56 6.56 1 s.22
1,92 5.98 5.47
120 2,53 7,32 6.9€
15 days 2.31 6.48 6.71
6 " 2.86 6043 6455
19 " 2.28 6.30
20 " 3,69 8.81 5.49
21 " 2,19 613 6.63
Normal value , 3,2820,23 | 7.28%0.3 6,0%0,33

11890t



E :,i L Tabls II

A

Erractfor T°azN°3’2 on the activity of Glucose (xidase (Liver).
\

Conditions: 2cc enzyme + 0.15cc of 0.1 per cent DPN (d&iphospnopyridine

nucleotide) ~ O,lcc phosphate buffer 1L M pH 7.0 + O.2ce, 0.2 per sent meth-lone

blue + 0 .4cc B.M'glucoée + Hzo to make lec, Ths onzyme was treated with TOB(Nog)z

in the absence of phosphate or DPN which were added 10 minutes later. Temp. 38°,

Cas phuse, sir,

.O2 Uptaka
Toz concentration . Control Treated Inhibition
M per cent
51 Nona2

0.001 138

-

FLIGA0
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Table I1I
Comparison bstween Hydroxy Aspartic ..cid and Citric acid as ‘gents for the Treat-
ment of 5':02@ Poisoning.
Tested on the oxidation of glucose Ty bukers yegst. {wached) Buffer, veromal,
pH 7.3, Tothos)z was added at sbout pH 6,5, Ten minutes later the pH wes adjusted
to 7.3. Temp, 38°. Gas phase, air, Duration of experiments, 60 minutes, Ficures

give crm Oy uptake, blank values subtracted,

System 0, Uptoks Inhibition | Reactivation
percent psrcenf
Control 331
TO(NOg)p, £x1070 M 0 camplete
Control + citirate, gx10™% ) 330

T0g(NOz)s followed by ciirate,
ax15-4 M ' 318 7 93

Control ¢ hydroxy-aspartic acid,
8x10-% i 319

TO5(NO3 )5 folloved by hrdroxy-ase
parfic acid, 8x107% i 279 12 88

116905 ‘
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I¥., (linical Regearch Group - S, Schwartz

Urine Ca%elaseo kxcretion 147 MLE 1325

A final series of studies of urine caizlase ezcretiosn in -mes personnel has
boen completed. This study vas done becauss of incomplete date on the grouvp in
the Ociober menord, It includszd 13 individuasls with the heaviest T exoosure and
9 individuols with little or nc T exp.rurs. «ll determinutions wers done in du-
plicats or triplicate. & water blanik and %wo urine blanks as described in last
month's re>ort were rua with every freshly passed specimen, Results ugres very well
with those deseribed lust month, namcly there is no significant differunce between
¢ mtrol and sxpoesd groups.

The date 1c given in the table telow in terms of thi rsulfute ciffercnce ve-
tween the blenk listed and the incubstcd urine sarple per cc urine, (0.1 cc
thiosulfate ¢iff.rence is ecuivaleni %o tha lebesr:tion of 0,011 ce 02) The iodo-
msiric titration procedure ussd was deserived in last month's repord,

Urine Catelese actividy

Exoressed as the differecace .0 ¢~ of 0.0l d thiosulfzie needed to titrate
the unknown znd the 3 blanks respectivcly per ce of urine,

- Difference obtzined using:
4o Heavy T exposure Héo blank Uring blank  Urine blank
Ho, 1 Yo, 2
1l 0.18 cec 0.06 ce 0.06 ce
2 0.08 . 0.07 0.07
3 . ‘ . 0,10 0.08 0.04
4 0.13 : 0.07 0.06
L ) 0.07 0.02 0.01
6 0.18 0.10 0.05
7 0.06 0.07 .07
8 0.:5 0.12 0.09
<9 0.10 0.00 c.05
io 0.13 : 0.07 0.05'

116908
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A. Heavy T exposzure {con™t) 520 blank Urine bVlank Urine blank
' No. 1 No. 2
11 0.21 0.09 0,09
12 0.17 . 0.06 0.08
13 0,13 0.06 0,06

Avcrage 0,13 cc 0,07 cc 0.06 cc

B, Controls

1 0.12 cc 0.04 co - 0,08 cc
2 0.11 0.06 0.06
3 .07 _ 0.06 0.04
4 0.1z 0.02 0.02
5 0.18 0.08 0.09
6 ' 0.10 0.06 0.05
7 0,13 0.05 0.05
8 0.09 0.11 0.01
9 0.18 0.07 " 0.05

Average 0.12 cc 0,06 ce 0.05 ce

1118409
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111 Medical Industrial) Hazard Section

J. J. Nickson, Secti::n Chief

Spesis. Pazart .urveys done at the request of associzted agencies (114 VLH 3100)

1. wnality Hardware Company.

A final Teport on the health measure was written dwring the mmth on
the operations formerly carried on at this pl:nt.

2. Revere Copnper and krass, Inc. was visited om Octobor 21, 1944 at the
request of the DuPont Company. Details of this visit may be obtained from
MUC HG 825, another visit was made on Nov, 18, 1944, Conditicns remain
essentially unaltered.

Special Haxard Survers at the Metallurgical Laboratory (240 VLH 32C0)

Inspections have been carried out routinely at the laboratory. Recormendations
for esrrection of health hazards have bean mede vwhen necessary.

Special llazard Survevs of associated projects (000 MLA 3250)

The .mes project was vi_ited om October 26, 1%44. The visit is reported in
MIC HBG 826.

Wax Finger Print Impressions {230 MLE 3600)

Total inpressions tuken during period 10-23 to 11-18-44, 267. 40 impressions
were analyzed b, Dr, Harvey. 39 were reported as normul, 1 as abnormal.

Capillary Photogrephy Study of Radiation iffects on Skin (373 MLH 3610)

The equipment is still in the experimental stuge. No routine analvses have
been done with the instrument as yet. The feasibility of infra-red illumine-
tion is being investigated. The cooperation received from members of the ‘hy-
sics vivision und from members of the Ryerson shop is much appreciated,

Color rhetography Study of Radiation Effects on Skin (248 LM 3620)

Equipment will sh:rtly be used for routinze study.

Building and fquipment surveys: beta (241 MLE 3310); gartha {241 MLE 3320)

The two problem assignment numbers will be discussed together, The surveys as

dons with present instruments do n»t sermit of certuin identification »f one or
the other kind of rudiation,  ‘the problem is most difficult in the cuse of the

low K. V, gurma rays and the high enery beta rays,

In general the sctivities ure soft garma r:rs or bet: ravs, Shielains for
totul body rndiation doas not resent a problem. HExposure of the hsands is more
difficult to control.

13



New Chemistry: A new sysber of rer riing unsatisfactory conditions to the suoer- -

Yiiore FAas Tesulucd irp mich rwiwe pocowot cl2an-up of such conditions. As a
result the activity found in various rooms is much reduced. The levels of
activity found heve in no case maTkedly exceeded tolerance.

Site O: The tuballoy and TY contaminition problem has been nartially solved

by the installation of filters in the exhaust line from tie bturnout furneace,

Smsar surveys of contamination in the rooms continue to show widesoread acti-
vity. The decree of contamination has dronved socewhat.

Site B Annex: Numerous arcas of low level activity are freguentlys found.
Clean up, when possible, is »rompt. One spill involving 80 micrograms of
radium occurred. Clean up wes prompt and adequate.

West Stands: The Semi-works rooms have shown some lessening of contamination in
work areas during the past month, %he second floor laboratories have in cenerzl

shown wide spread contvamination with small amounts of activity, mostly beta.

Roam 217, the hot lab has alsc shown greater than tolerance levels for gamma Tre-

diation during work with Clirion slugs,

Armory: Surveys of special materials veults have only occasionally shwin grester

than tolerance radistion. In every instance correciive measures have been
proma>tly asplied.

Building and Equipment Surveys, Neutron Radiation (241 NLH 3330)

No routine surveys &i> being done at this time, No suitable instrument is
is availatle, MNr, Simgsom of the Instrument Section is at present working
on & desisn of an instrwient for measuring slow neutrons.

Personnel Surveys: Beta (214 MLH 3340); Gamma (214 MLH 3360)

a) Hand surveys are done with G-M counter installatinns. Routine hand
counts are token at Lest S'ands, Site B Annex and New Chemistry. The
nurber of harnds with greater than tolerance contamination is low.

b) Badge meter surveys, 450-500 films are develoned sach week, During
the past month only one metallurgical laboratory employee had a reading
greater than 0.6 r for the week. It was 0.85 in the window space., The
total of the paeket meter readi gs for the week were 0.05. He works
in Jest Stands, EHis lavoratory studies are normal. :

c) DPocket meter surveys. ©9 pocket meteres gave resdings of greeter than
0.1 r for one day Guring the month ending November 11, 1944, but as
noted sbove only one man exceeded the totul weekly tolerance, 63 of
these were felt to bHe valid readings., The break down by sections is as

follows:
Section Ssparate Readings
COLl® e ————— 44
NicksSOD ceeaeo ————mmmmmmmm B
Seaborg —--- ~—- B
et )




Feld 2
Site B Maintainance —-v-caw- l
Sugarman -——— 1

63

The high number of readings from the Biological Section of the Health
Division reflects, in part at least, the recent increase in the amount
of active materizl beins haendled., among these exposed however ares the
maintainance workers in the amimul ferm. It is entirely possible that
some of the readings 1.sted above may actuall ’ be cue to rough handling.

The plsn recently adopted at Clinton for checking high pocket
meter reedings against the readi .g on the film by developing the film
of the day the higzh pocket meter reading is found will be inauguraeted
here in the near future,
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IV. BINLOGICAL RESEARCH SECTION

K, S. Cole, Section Chief

A. RADIOACTIVE MATERIALS - MAMIMALS

1. Tevelopment of Aerosol Exposure Methods (244 MLH 2101) .

Ether atomizer, A possible method of producing anr aerocsol without
introducing excessive smounts of diluting air is a force feed stomizer where an
either solution is forced through a small orifice lnto & high velocity air stream.
The ether vapors are taken up by a bed of metive carbon., To date the yields have
been small as most of the msterial is lost in the carbon or by impingement on the
walls,

Combusted Spray, Another method of disversal was that of burning in xxygen the
fine droplets of a solution of organic corolex atomized in an inflarmable orgunic
solvent. The solution was fed slowly by means of & 1/4 cc hypodermic syringe in to
e high velocity oxyzen stream (1 1/rim through an 0.013 "orifice”)., Just past the
entrance point a continual high voltage sparl: discharse ignited the atomized solu-
tion. Coambustion was complete in a non-luminous flsme and no carbon narticles were
observed. The chief disadvantage of the method lies in the violent thormal in-
pingement to which the resultant particles are subd jeceted., “hen the combustion was
run in a 2" diemster cylinder 100% of the activity was on the cylinder wall. ‘hen
a .2 1 balloon flagk was used 3% of the totsl activity could be detectsd as aerosol;
with a 0.5 1 balloon flask up to 17.5% of the total activity was in the sir., and
at least twice this much was on the walls ¢ the flask. Elec¢iron micrograshs of
samples collected with the thermal precipitztor show irregularly shaped particles
all under 0,5M in diameter,

Exposure chamber, A4 stutic exposure chamber has been coastrucied and
tested, It consists of a small stainless steel chamber from which 28 rats breathe
through tubes inserted into their tracheae. The rats lic on 3helves vhich ars
firmly fixed to the side wglls. The entire unit of wall p’us shelves can he re-
moved from the chambsr b, releasing two clamps. Aeraisols are introduced tiarouch
ports in the front face. Aerosol samples are withdrawn through a thermsl preci-
pitator mounted in the lucite tsp. The chamber operates by filling it with oxygen
Just bsfore putting up the aerosol, Then air is slowly sucked in to replsce ths 02
consumed by the rats., A test rum carried out with tracer Ce is described below,

2, Inhselation of 300 day Csrium., 244 \LH £134

A tracer run wses carried out using the chamber described above, Onemc of
radicactive Ce was placed on a carbun electrode. An arc was struck just inside thae
front face of the chamber (atmosphere-oxygsn) for 35 sec, Dust samples were taken
perinsdically with the thermel precipitator and ges samples for Op analysis, All
the activity came off the clectrodes but only 18 percent was disp:rsed as an aero-
sol. This disapveared {rom the air with s half life of 13 nmin.

Analytical data on distribution are not yet available but we can get a
flgure for retemtion of a carbon arc smoke. The exoonential disanpearance cof acti-
vity from the chamber atmosphere makss it possible to set up the feollowing reletion:

- VAW
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R & fraction of inhaled activity which is Te-
tained,

V = chamber volum:> {(ml)

w = units of activity deposited in lung (gm)

)\3 ln 2 '
asrosol half-life

v = rat ventilation rete (ml/min)

X = units of sciivity in chomber etmosphers

(e
t & time of exposurc {min)

Prelininaery counts on wet tissues indicate ratention to be of the order of
5 parcent. ‘

3. Inhalation of 57 day Yttrium 244 MIH 2135

PTracer data are now availeble on Y for 30 duys after sdministration as &an
atomized solution of the chloride., The activity lesves the lunz very rapidly at
first (70 percent is gone within one-hslf day) and then slows down to an average
half-life for the remainder of about 7 days., Of the activily leaving the lung,

12 percent finds its way to the skeleton and the rest is excreted, predcminately
in the feces. '

4, Acute Radio~Toxicity of Vitrium from Fission by Injection in Hats, 246 MLH 2216a

. Radio-yttrium (largely Ygz) a8 YCl; wes injected into the heart of white
rats, Five animals each received 1, 3, 5, 7, cT 104qc per grem of body weight, All
five of the l/qc/gm and ons of the 3/7c/gm animials are €live on the twentieth day.

For the other groups the average days %o dsuth are 6.7, 10/4c/gm; 8.0, 74/ ¢/pm and
10.5, 3.0/em {4 animals), On sutopsy hemo:rhagss wers founi in the gastro-intes-
rinal tract and s times in the lungs., Tihe prodable mid-lethal dose is below 247¢/mnm
of body weight, is, therefore, more toxic then Sr8%, B2l40 ang Zr93.019% for which
the mid-lethal doses for rats are 4 to ﬁ/ﬁp/gmg

Sa, Acube Redio Toxicity of Zirconium - Columbium by Injection. 246 MLH 2213a

Distribution in Rats

A8 reported last month rats were iniected intracardielly with toxic
amounts of solutione containing 50 percent Zr'° and 50 percent Cb93, MNost of ths.
tissue and excreta samples exmmined retained thie 50-50 relsationship, epproximatsly,
Exceptions to this are muscle which eontained about 35 percent Zr and 65 percent
Cb, and urine which contained 25 percent Zr and 75 sercent Ch, Bacause of glassware
comtumination and a net deficit of zirconium thess studies are being ropested

under more etringent conditions,

S5b. Analvsis of Zr9°-Ch93 Mixtures. 245 MLH 2201

The standard practice of sepsrating radiatiosns of differsnt typss and
ensrgies by meens of their Al absorption curves is being adonted to susplement
or replace chemical analysis under certain econditions,

Zr - Cb mixtures:

The reliative percentuges of Zr «nd Cb in & solution eomtuining only these
two radi-clerentes can e reacily deturmined Trom two soipSs 0 the absorciion
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curve, The wesak Cb bstas are completely cut out by 30 mg/cm2 Al , whereas the
stronger Zr botas are mot. All betas are cut out by about 100 mg/cm@ Al, whereas
the garma rarya are uot materially atfected. Therefore, the Jollowing relations
hold:

1) P35 S Zrg 4+ Iry, Cby

Vhore REZS ig the zotivity measured th. >ugh 35 'mz/cnx Al absorber, and iy, araand Cb,
are the radisitious ecliing throusk this absorber,

2) R550 = 2ry + Cby

Where the symbols are as in {1). Since the jyabsorption curve has practically zero
slope betwsen 25 and 530 mz/cm® Al, the gamma components and essentially the same
through each absorber,

£% eny perticular seil of conditions, the Zxr# is associated with as certainy
readings, «nd the ratio (F) of beta to gamma radiation can be determined from the
absorption curve of freshly nurified Zr.

Therefore,

S} g = R35 - R350 = (Zrg + Zry + Coy )={Zry + CDB»)
. = =428 g

&) Iy = FZyywhere F = 250, at R35

¥ varlios with esach instrument but remains constant for a particular instrument for =a
long time,

5) percent Zr = X (335}{;3;550’ x 100 = g; F5y 100
percent ob : 2390 = FIESS - R9%0) 5 100 = -——-———%::' g X 100

Within the limits of the accuracy to which the Zr/Z measurement can be
extrapolated to the amount of Zr beta radiation at the corresponding values in
microcuries can be determinc?,

The method was checked with known mixtures of the two isotopes between
the ranges of 10% to 90/ Zr in the mixture, The error is less than 5% in the middle
ranges, and less than 10% at the 2 extremes, The method was dsveloped to permit a
rapid analysis of animal tissues for differential distribution after injection of
ir - Chb.

o - Zrtr
e = Zlme . 1200
oo = 2L 100

Tl T

5¢. Removal of Oxalic aecid from Zr - Cb Solution. . 246 MLH 2201

Carrier-free zr9% - Cb%% solutions are camolexed with oxalic acid as the
last step in the preparation at Clinton, They ares shioped and stored in this fomrm

118915
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to prevent adsorption of the isotopes onto the walls of the containers. The
amount of oxalic acid used would be toxie if injected to animals. Therefore, the
oxalic acid must Ue eliminated or markedly reduced shortlv before administration
to the experirnental animals,

One method is to evaporate the sslution and tsks the residue up in 10 il
of cone, nitric acid. The nitric acid is kept at 90°G and 30 percent hydrogen nero-
xide is added, one drop per minute for siT minutes. The solution is ovaporated to
dryness and the residue is dissolved in water or scline. The solution usually con-
tainz less then 0.02 percent cxalic acid and 86-96 percent of the redionctiive iso-
tones, :

Sublination of the dry residue appears very »ramisin-. Results with tracers
show that sublimation in procelain at 2009C removes the oxalic ucid quantita-
tively without baking the active material into the container and without smokimg off
the active isotopes., Extraction with 0.1 percent oxalic acid yields 100 percent re-
covery; 0.0l percent oxalic acid yields 96 percent; water slone yields 86 percent,
Sublimiation epparatus will be constructed for the "rat room".

6a. Acute effects of Sr89 um the Psrirnsrsl Blood of Mammals, 246 MLI 2421

89N° apprecialbe effect on the hemoglobin was noted tharough 114 days in rats
given Sr-° intraperitoneally at 0.25, 0.62 nd 2.5/1c/gm., An abrupt and significan®
fall in the lymphocyte and haterophil couiss occurred st all levels by & dcys. The
number of heterophils returned t¢ the pormal range in the rats treatzddth the two
smaller doses by 7 days and fluctuated in the-lowsr portion of the normal range be-
low ths mean of the control animals. The heteropiil scurd remzined maricedly low for
37 days in thoso treated with the largest smount and theresafter gradvelly Incrsased;
at 114 days it was equal to those of the noext lowar dose, The lymphocytes reacted
in a similar manner except that the depressiom occurring initially was largely mein-
tained through the last sampling at 114 days.

Strontium 89 given by stomach tube in doses of 5 & ¢/gm of rat had an sf-
fect on the number of heterophils per mmo roughly equivalent to 2.5/¢/gm given
intraperitoneally. A dose of 2.5/Mc/gm I,P. had a greater denressant effect on the
lymphocytes.

6b. Chronic Toxicity of Radioactive Strontium. 246 MLH 2721a

Pilot experiments with Sr89 have sh wn a significant incidence of lymnhoma
within 7 months after the first injection. This is almost as striking after a single
dose of 2.5/c/gm as it is after doses repeatsd at monthly intervals to re-establish
the 2.5mc/gm amount.

7. The effects of Acutely administered Fission Mixtu:e on the Peripheral
Blood of Memmals 246 NLH 2420

Fission mixture civen by stomach tube to rats in doses of 1.7, 7.0 and 27
¢/gm respsctively produced a decrease in the nurber of lymphocytes per mm@, apparent
by 72 hours. «With the lowest dose {1.7/c/ecn) this effect was transitory with a re-
turn to the normesl range betwesn 7 and 14 days. aAfter 74c¢/gm the number of lympho-
cytes per mm? had returned to the normel rungs only after 35 days. A conti .uous fall
occurred in the number of lymphocytes after 27 fc/gm untl? death precluded furthur
campling (21 dsys).
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The heterophils were decreased in number only by ithe 4vio higher dose
levels, This decreass in count was.not appreciable until after 14 days with
1.74c/gn and after 7 days with 27 # ¢/em.

B. EXTIRNAL RaDIATION -~ MAMMALS

1 Effects of :fultiple Doses of X-Ray on Mammals, 142 VLH 2330

Two surviving rats receiving 12.5 r per day have now accunulated anproxi-
mately %562 r, Mice are being exnosed to 20 r per day amd 40 r per day.

2 Biometriec and Statistical Analysis of Survival Data 142 MLH 2370

Mortality deata for rats at 400, 500, 600, and 700 r and rabbits at 800 r
and 1000 r have been analysed by methods described in past reorts, The rate of
death at a given time is a measure of the morbidity at thst time. The early kille
ing {less than 48 hours) does not fit iuto this nicture bnt procees= “rom 1o killing at
and below 700 r %Yo 25 percent for 1200 r and higher doses, Rat morbidity functions have
two components which have different dcse depsndences and are present to cifferent de-
greesa in the two sexes,

Deaths wers tabulated for 43C and €1 miec Tor a period of 210 days post-irra=
diation, Mortality in control feanales of both :truins 2is absut 0.7 porcsnt per
month., ABC ontrol males have about L Same derth rate &s the Fe males while CF1
control males have a significantly higher deavi rete, Tabdbulation of irradiated
animals btegins 30 days after irradiation., Mortality of irradiated CFL of both
sexes is considerably grester than control levels.

3 Histological Effects in Mammals of Sirgle Exposures to X-rays. 142 MLE 2510

Sacrifice of additional rabbits followinz 800 r Ith particular reference to
the difference between "survivors" and dead or moribund animals yielded the follow-

ing additional information:

1. With the exception of the ovary, histoligical structure may be nearly
within normal limits in survivors at 21 days. Extra-medullary bl-od cell formation
and increased numbers of plasma cells =nd pisment-filled mucronhages were about all
that distinguished "surviving®” rabbits from the controls at this period.

2. The ovary was depleted of all but the most immature follieles by 11l
days and no mature follicles were seen thersafter.

3. The testis showed degeneration of sper matogonia cnly in the early hours
but at 9-14 days the germinal epithelium was reduced to about 15 percent of normel.
In rabbits examined at later times the testic wse normsl in sppearance.

4, The histological picture in those animals which died or were moridbund at
sacrifice in the 9-14 day period was essentially aimilar to that secen in a)parent
survivors in this period, However, the dead or moribund animals ezaminecd at subssquent
intervals (21, 35 and 37 days) all showed & histological picture similer to that seen
at 9-14 days. This was most strikingly demonstrated in the severely depleted bone
marrow at these late intervals, Survivors at these intervals were essentially normal
in appearance. :

REN AN



4, Effects of Single and Multiple Doses of X-Rays on Mammals., 142 MLH 2310
and 2530

X-ray in sublethgl single ané divided deoses croduced a signifiéant incidence
of mammsry carcinqua noted'% months after bezinning of treatment in a strain of rats
which does not ordinarily .develop this tumor &t this veriod of life,

5. Effects of Single Exocosures t3 Fast Neutrons upon the Deriohcral Blood
of Rabbits. 142 MLH 2415 .

The effects of rncutrons produced in a cyclotron operating at 8
dewterons in doses of 70-79 n, 83-95 n, 100-138 = and 128 - 142 n uoon the perioheral
blood picture of rsbbits is given in figures 1-3. Doses of 70 n or above produced an
initial rise in the number of heterophils {Figure 1) apparent by & hours but more strik~
ing at 24 hours. Thereofter, a decrease in level occured, the lowest level occurring
between 72 and 96 hours. No sigznificant difference in the level of depression was
apparent with these doses, Only between 168 und 216 hours was a questionsbly signi-
ficant difference seen in the number of the heterophils of the four dose levels,
A precipitous fall in the number of lymphocytes (Figure 2) occured by 3 hours; a
further fall was apparent at the 24 hours interval and ‘“ere was little significant
recovery by 216 hours, No significert difference existed in the levcl of depression
reached by any of the doses. The effects of lower doses of cyclotron nmeutrons upon
the peripheral blood of rabbits are shown in figures 4-6, The three lower dosc levels
(8-10 n, 26-28 n, 52-66 n) caused a rise in the number of heterophils (Figure 4)
at 3 hours much like thet reported above for the higher dose levels, This riss
persisted et 24 hours in the rabbits trested with 26-28 n and 70-79 n, but returned
to the normal range in all at the 48 hour intervel., Therealfter, a depression of the .
heterophil level occured which is roughly proportional to the dose, By 168 hours a
return to the normal renge is apparent in all these lower dose levels, The number
of lymphocytes (Figure 5) dropped precipitously by 3 hours. This drop continued
through 24 to 48 hours with all dose levels, Dy 216 hours the number of lymphocytes
per mm® had returned to the normal range in the series which received the lowest dose
(8~-10 n) but not in the others., As was true of the heterophils, distinct levels of
depression of the number of lymphocytes are apparently prooortlonal to the dose de-
livered.

An X/N analysis will be presented next month.
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E. ASTOCIATED PROJECTS

l. N.C. I.
E. 5. Speuacer, Chief

BIOLOGICAL ACTION OF X AND GAMMA RAYS
E. Lorenz, 5, L. deston, M. K, Deringer, A. Eschcnbrenner

I, Continuous exposure for 8 hours daily

Daily dose: 8r, 4r, 2r, and 0,17,

approximate 'total! doses up to date of mice and guinea pigs (with the
exception of the original guinea pigs of the 8r per B hours level which are all
dead) 5000r, 2500r, 1250r, 625r and 66T (=2cute exposures of 12.5r and S50r not
added ), Itevt of this experiment February to March 1943.

spproximate total doses of rsbits: 4100r, 2050r, 1025r, 512r and 50T
{acute cunosires of 12.5r and S50r not added). Star:s of this experiment July, 1943,

npproximate toial dose of iubred guinea pigs {family 13) exposed on the Br
per 8 houre level 16560r, Start o’ this experiment Hay, 1944.

approximate total doce of hybrid guinea pigs of the term expcriment exposed
on the 6r per 8 hours level 653, Svart of this exveriment august, 1944,

approxinmate total dose of Sirain 4 mice exposed on the 8r per 8 hours levsl
1600 ar? ftrain A mice of the soms level used for blood counts 1550y, Start
of this experiment !ay, 1944,

Mice: 3ince the last renort 5 nice died and 17 were killed., Gross dinsnosis at
autopsy gave the followins findings: Of the 5 that died cause of deuth
was nore or less chscure. 2 had severe eczemas and in 3 the blood nic-
ture indiceted an infection, Of the 17 that were killed either on account
of palpable tumors or severe sudden loss of weight, 12 showed at autopsy
groasly malignant lymphomas, the remainder showed various lesions not
couns:ted with the irradiation. The distribution of the melignant lymphomas
emont the different levels is as follows: 1 control mouse {21 months old);
one mouse which had been irradiasted with 12.5r given in & hours at the age
of aporoximateiy 4 months {age at death 23 monthe); two mice of the O.lr
level (approximatc total dose 65r), ene of which had reccived in addition
12,.5r giver in 5 hours at the age of anproximately 4 months (age at death
23 months); one mouse of the 1r per 8 hours level (approximate total dose
6COr) which had received in addition 12.5r given in 5 hours at the age of
approximetcly 4 months (age at. death 21 months); two mice of the 2r per
8 hours level {approximate totzl dose 1200 and 1250r) both of which had re-
ceived in addition 12.5r given in & hours at the uge of aporoximastely 4 months
(aze at death 21} and 22} monts); one mouse of the 4r ver 8 hours level
{approzimate total dose £5COr) which had received in addition 12,.5r given
in 5 hours at the age of asproximately 4 months (age at death 22% months);
tvo mice of the 8r per 8 hours level {total doses aporroximately 4800 and
5000r) one of which had received in addition 12.5r given in O hours at the
age of approximately 4 months; one mouse that had received 300r on the 8r
rer 8 Lhours level at the age of 2-3 months (age at death 22 months); and
one mouse that had received 6COr on the 8r per 8 hours level at the age of

111892 ? to 4 months (age at death 23 months).

r of mice with mulignant lympiomas

s

Up to the present the totzl numbe
R‘-.-_."’»,,- [V
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is 58,

They are distributed among the diffcrent levels as follows (sec table
in last month's report)

Controls: 4 mice
. ( 12.5r (5 hours) 2 nice
acute ezposurs only { 50r (5 hours) 1 mouse
0.1r per 8 hours per day 3 mice
1r per 8 hours per day 3 mice
2r per 8 hours per day 9 mice
4r per 8 hours per Qay "8 mice
8r per E hours psr day 22 mice
8r per 8 hours per day 3 mice
{@xp :sure limited to 300r)
8r per £ hours per day 2 mice

(exposure limited to 600r)

4dgain, as stated last month, only a few of the malizn at lymohinas of the
2r and 4r and the wajority of those of the 8r oser 8 hours level (receiving urnin-
terrupted exposure) are considered due to the irradiation,

During the last montbs the number of mice found at autopsy with ovarian
tumors has increased consideradbly. A table of thece findings will be given in
the near future,

Guinea 2igs: During the month one guinea pigs of family 13 (on the 8r per $ hours

level) disd on account of intra-abdominal hemorrhagce, 3 were killed i moribund
condition or account of aplastic anemia. The lethal (Jsze of these gu.nea pigs
was aporroximately 1600r. It may bs recalled that the lethal dose for hybrid gui-
nea plgs ranged from 600 to 4000r, while that for the inbred struinc ol family 2
ranged from 1200 to 1600r. It seems that also the range of the lctha. dose

of the inbred guinea pigs of family 13 will be narrow but somewhet hizher than
the lethal dose of the guinea pigs of fumily 2. %he lethal doses for the inbred
guinea pigs corresponds rouglly :tc the rungs in which moet of the hybrid guinea
pigs died, The gross picture at sutopsy cf these guinea pigs was identical
with that found in all guirea pigs eutopsiecd on acccunt of apiastic enenia,
hemorrhagic lymph nodes, eccymoses of upper cmall intestine and well of stomsch,
etc.

The term experiment, in which hybrid guines pigs were exposed to 3T per
8 hours daily until the first case of splastic anemia began to sppsar, was finished
during the month. 6 male and 6 fcmale experimenta’ guinea plgs were exnosed with
the same number of controls, 1 male and 1 female each of cxneri~ental sud con-
trol guinea pigs were killed and autopsied after having received a tolul dose
of aporoximately 350r, ‘‘he expcrimental guinea nigs were renlaced at this time.
All remaining guinea pigs and controls were killed during the m - nth aurler 2 ani-
mals hud developed aplastic anemia (total dose of approximately 650r}. aAlso the
2 animals that were replaced after a total dose of anproximntely 300r were killed,
all tissues are in Chicago with the exception of those of one exverimental ani-
mal which showsd grossly an ovarian tumor at autossy not as yet »roven neoplastic
by sections,
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One guinea pig. exoosed on the 4r per 8 hour level {(total dose arpro-
ximately 2400r) developed aplastic anemia and was autopsied.

Rabbits: The rabbits are also alive,
| 11. Breeﬁing experiments
Nothing new to report, |
I11. Hemabtology

Mice; The blood picture of the control and experimental mice is approxinately the
same as that reported last month, However, the nu.ber cf mice, espccially male
mice shoring higk total white counts with differcntial cocunts either normal
or showing a high percent neutrophil count is inereasing. Three animcls of
the samé box in which most of the mice showed high total white counts, died
suddenly at the same tims with cause of doath not apparsnt, It is ascunmed,
therefore, that these high counts are due to an infection of unkuown origin.

On the whole, however, these snimals do not apjear ill. They show normal
aetivity and fairly constant weicht,

As pointed out previously, about 50% of the ani als showing malignant
1ymphoma have typical white counts up to 200,000, The other 50% have & more
or less norm:l blood picture. Lately a number of the leukemic mice siowed
ascites at autopsy. A smear of the [turpid) aseitic fluid of one aninal
showed the presence of lymphocytes.

The Ted count, platelet cunt and hem>globin content are withinz the
1imits of the controls for the aniwals of the O,1r, lr =nd Zr per 8 hours
levels, while there is some lowering of these counts in some of tie animals
of the 4r per 8 hours lcvel (total dose a>proximately 2500r). Two of the 3
surviving animals of the 8r per 8 hours level {total dose znrroximutely
5000r) have emsidersbly lowered red and pletelet counts zrd hemoglobin,
while in one the blood picture is asproximately normal. The mice of the 8r
per B hours which were removed after having receiving doses of 300r ..¢ 600T,
show apoyroximately normal counts,

The Strain 4 mice, expised > the 8r per 8 hours level {a-oroximate
dose 1550r) show an ~verage total white count of approximately 3500, while
the average total white count cf the control is ap} ~oximately 8000.

Guinea rigs: The blood picture of the hybrid guinea pigse exposed since the be-
ginning of last year on the 0,lr and 1lr per 8 hours levels as well as thosce
given scute exposurss only is essentislly normal as compared to ths controls.
Some of the animals of the 2r per 8 hours level {totsl dose approximavely 1250r)
show all counts lowered, All surviving animcls of the 4r per 8 hours level
{total dose epproximately 2400r) show lowered counts in varying degress with
the platelet and red counts most affected, Cne animal was killed on account
of aplastic anemia, The animals of family 13 on the 8r per S8 hours icvel show
all counts lowered in varying decrees with the platelet count most affected,
Four animsls developed anemia and were killed during the month (total dose
approximately 16007r)




The hybrid guinee pig exposed on the 8r per 8 hours level {(ter-inal
dose approximately 650) showed counts on the day of autopsy vhich ranzed
from approximately normel to extrems lowering of all counts,

There is no change in the blood picture of the rabbits from th:l re-
ported previously. (lpmphopenia with increasing total dose), ‘

IV. Pathology

Guinea Pigs: There are no additional sections for histological examinzati.i since

Mice;

last. report.

Tissues from Tive mice are available for histological examinution since the
lest report,

Two of thesc wers male rice who had bean exysed on the 8T per 8 hours
level (totzl dose approximately 4500rj. There wes eutvepe atropky ci She
testes but in each snimsl a few gpermatogsiic elements couid be zeern. One of
these had & malignent 1lymphoma with involvenmsat of lymoh ncdes, splecn, liver,
thymus and lung. The other had pyelonephritis with associasted amyloid diseass
of the liver and splaan wnich is considereé to bs unrelated to tie einorimental

procedurs,

One female mouse had been exposed on the 4r per 8 hours level ; total
dose aporoximately 2250r), Ovaries were small, devoid of follicles «nd thers
was modsrate invaginaitive downgrowth of surfuce germinal enithelium. This
and the twe mice deseribed above had several iung tumors which are of a tyse
cormonly seen in untrested animuls of this strain.

One male mouse had been exsosed on the 8r per 8 hours level T r approxi-
mately 1 month at the age of 2-3 months (total dose 300r). Lymph no 2s con-
tained giant germinal centers and the Malphighian btodies of the snlesn ware

large and num erous. In these structures of both organs there were :zmall foci -

of necrotic debris and scattered mitoses, Other organs, including tostes,
were normal,

One male mousa had been exposed on the 2r per 8 hours level [iotal
dose approximatcly 1190r). This animal was found dead und advanced zutolysis
he? occurrsd but seetions of intestinal nodules showed sufficient detail on
histological examination to leave no doublt of thece being lavesive lymphomas,

In all theseo animals there was no bonc marrow atrophy,
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E. ASSOCIATED PROJECTS

11, U, OF C. RADIATION L~BORATORY

J. G, Hamilton and assoclateg

Technical Progress Report on lietabolic Studies of Fission Products

1. Reio-Auvtographic Studies

The preparation of radio-autographs from lungs of aniials exncsed ¥o inka-
lation of Ux0, smokes containing fission products are being convinued. 1t is an=-
ticipated within the next several wecks we will have 2vailable radic-:utographs
from the lungs of animals 64 days after exposure to the radicactive smoic.

2. Sotl Studies

The sssay of the algae from X-10 wns complatzd, The activity was ghovt 2.8uc
per gram dry weight. For an egquivalent filter thickness of & mgm/cmg, the radio=-
active composition was as follows: Cs, 2.44%; Da+sr, 3.63%; Y, 3.08%; Ce, 30.2%;
ZrxCb, 50.7%; RutTe, 9,74%., Results of the zssays of the algao strongly suzgest
that the active material was fixed on the surfecez of {he eslls rathcr than incor-~
porated into the living tissue of the plant.

Additional studies were mode on the uptnke of zetivity by barley slacis from
clay suspensions. an assay of the leaves of thos2 plants growr in Y eanéd Ce soluticns
showsd the activity to be due to element in questions and not dvs to impur ties.

A study >f the uptake of Y by barley plants as a function of the clay content of
the culture medium was carried out. An inverse relationship was estadblishel bew
tween the clay content and the activity on the roots, ILxperiments showed that the
activity on the roots was not due to the adhesion of clay particles to ths root
surfaces,

Plents were grown in active culture solutions in the absence of clay. For
each element (Y, Cr, ZraCb, Sr) the total activity cu ihe plant wes comparable
with those grown in clay suspensions. However, for Y, Cr, ZriCb, less of the
element was acourulated in the tops. The behavior of Sr was relatively uraffected.

Redio-autographs have bean set up to determine the nature of the fixstion
process in the roots, i.e., absorption or adsorption.

Clay fractions from a variety of soll types have teen .sclated., TFixation
studies on these fractions will be started shorily. -

3. Tracer Smoke Studies

The long term experiments, nemely 64 day and 128 day intervals aftser ex»osure,
ars not as vet available bubt »ill be nresented sh utly after sacrifice of these
groups. A much larger exosure ch mboer has beel completed by Mr, Scott and will be
put into operation within the next few days., Thisz develoiment mekes it possitle to
expose thirty rats at one time to various types 30 smoke and dusts., Its initial use
will be for the expcsure of rats to fission zroduet smokes produced by the volatili.

zation of thess substznces 1o ths form of thelr crlorids and fres Irom wruilu,

Lhigazo




4, Pro]ected Studies for tie Next Two !‘onths.

The soil, plant, smoke arnd radio-autograjhic studies will be continued,
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I11I. ICHAEL REESE HOSPITAL

A, Tannenbaum

Subcute effects of ingestion of large amounts of ¥ nitravs., It hus boen
reported (CH £416) that the Tesponse of mics tO tue Tesiing of - AfCgl, Ti de
pendent on the dcsage. liice vwhich were fed 10 mz of T «s the pitiete if ine deily
ration showed no evidence of T intoxication at any time during an exrerim:iat
which lasted for about 1 year. Mice which received 20 mg of T [ebout 14 7 nitrato
in the diei) developed an scute intoxication ¢uring the first¢ 7 wesks., Duiring the
first 2 weeks, the mice failed to grow or lost woight, and conuwmed lecc "rod and water.
The most striking pathioiogiczl change was a severtclou@y swelling or an a:uﬁa NS 20w
tizing nephroeis. A few rice died Quring this acute stage. 7. animals .ich sur-
vived recovored more or lcea completely and soven after a year oa the dlet zontaining
the nitrate showed no signs of toxicity or siguificamt pathalogical chang: except
that they weighed about 15% less than the control mics,

Jhen mice were fed 80 mg of T as the nitrate i r the daily ration ie cut 4%
of the diet) a similar but more severe acute intoxiestion resultad, During the
first two weekse the mice List from 25 to 30% of their initial weisht, and © of 20
nmice died., ‘then, in eontrzet to the recovery observed in mice that had roceived
20 mg of T, the rmice thut reccived 80 mz of T daily showed the folloving ~ourse:

aftcr the initial weight loss to @bout 16 =ms the averagme weighd of the z:imals
stabilized at this low level wntil the 45rd day; no deaths ocsurrcd belvesn the

12th day (epproximately the height of the scute siame] and the 4Zrd dar; Jood znd
water ¢onsumption was pear normal during thie period. 3egizning at aHxt the 431d
day, the mice berpan to eat less food { about 1.5 gn in cowariz wm with rormel intake
of a-out 3.2 gm) and lost weight gradually; among 8 C57 Liack nice, & duaelbs
occurred (4%, 51, 53, and 60th day). The remaining four mice lost 4 ¥ £ gms in
the interval betwaen the 43rd and 64th dey of the sxperimen’ st wiich oi..s thoy
were sacrificed for study cf gross and microscopic patr-logical changes,

C57 Black mice which h.d been ingesting 80 mg of T ac TOy or La?T 07 for
43 days were transferred to the diet contuining 80 mg of ¥ ac the nLtv=*c kc
desths had occurred smong these mice while they were receiving thz 70, or Tzorg
and b the 43rd day they had regained the weight lost during the first tuo ‘eeksa
After baing transferred to the T nitrate diet, those mise maipbeined thein welght
for about2 wesks and then began to decline, During the pext three weeks ilLey cor-
suned less food and lost from & to 6 gms 2% this time, they wer: sacrificud for
gross and microscopic study. lhe rindinp§;3ere gqualitatively sinilar fo tiicoe
observed in the mice which had received the T nitrate throusghcut the sxperiment
and ars therefore discussed togsther with ths latter.

latholwgical changes: The mice were small and there was a marked deletion of
depot fat, The kidneye were small, grey-tan to grey and the surfuces ol come weras
grenular, ''he livers were easentially normal, although in a few ice ther appearad
pale:

Microscopically, the kidneys revealed segmentnal dilatation of the cortical
tubules, and betweon these regions there were arcas of connective tissue scars in
which there were strophie tubules and many @loneruli. “1>u?" swelline wes obill

po o

procent and sIme of s ﬁUngzs smtained grevvlar cazts. Tho slomgrali coma
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relatively uninvo ved. Other orgnas studied wers sssentially normal.

Tentatively, one may conclude that the dailv inge.tion of 80 mg of T as the
nitrate by the mouse produces 1) an acute intszicetion, in whish som: &nigsals Gie,
and 2} the remalniug saimala Qo not recover, but go over iuto a stats of subucute
intoxication, from which they mey die. 1n the acute intoxicetion tha kidnsys
(enlarged, pink-grsy, smootlh) are the seat of severs cloudy swslling or ccute
necrotizing nephrosis, while in the subacule cisge, the kidneys {shruzier, grey,
granular) ars charscterized by arcas of ccrtical scara altermeiing with creas of
dilated tubules with cloudy swelling and granular cast:.

It is unfortumate thut the mousa does nst readily lend itzelf to « study of
blood ch nges, B0 that one might attemot to ascertein whether the deatlis are Cue o
uremia or some® other csuse,

In genersl the elinical course of the =2nimals, and the zross and microsedpic
patbologicsl findings suggest that the continued ingestion of large dosagss of T
nitrate lesads to a subacuts intoxication . The dosages requireé to produce these
latter chanpes @ppear to be wall in excess of the dosages required $o prciuce the
acute intoxication. hether or not the :ubacute changes described can be produced
by subtoxic dosages ingested for a very long period is a question for fubture study.

Also to be considered is the fact that 80 mg of T as nitr te is & large Gelly
dese for a mousc (possidbly equivalent, devsnding on criteria of transposition, to
aoproximately 1/10 to 1 pound of nitrate per day for a 70 kilc man). It seems
entirely unreas.nable to believe that a man would be nermitted to be exnosed under
¢ :nditions that would allow even a fraction of %this anount to enter his body dzily,
Indved, from both our experiments and the lack of re-oirts cf ecute toxicity in
industry, it &sppears the the main practicsal problem is that of chroaie, end not
acute, toxicity.

A note cn tests for detention of torieity. Althovsh our laberstory is nst
directly concerned with methods of detection of toxicidy, the sxorerimental resulis

may offer some sugge:tions. e have previousl  stated the necesslt  of cilfersn-
tiating betwsen the prosence of T in the body ard T toxicity. +1lthouzh the amount
of T preaent in the ticsues and excreta is probably reladed to the decree of toxi-
city, the stege {snd time factors) of toxicity must te comnsidered. 14t is probable
thut & particular test of kidney function or dysfunction mey ts of grest value in the
acute intoxication ( during the subacute or chronic stages, when the tubular epi-
thelium may be more or less normal; a test based on a dilferent function of the
kidney or on dysfunction of other tissue might afford z hetter critevion Jur in-
toxication during these latter stages. Thus, it may bs ¢’ importzance to -onsidsr
the length of time ar individual has been szposed to T compourds, as well as his
clinical condition, in deciding the type of test to be ussd ir cetermining whether
or not he has bsea poisoned dy T,

118926
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