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K .  S. CcZe, Section Chic5 

u s t  r r e t  

*Pie Btological Research Sectim is ooontinuing t o  b u i l d  up bsckgound 
oi! the effec?;s a t  radiatmns and to Gevelop procedtrres far chemfaal separations 
a d  COT animal. expsrimsnts against $lie d q  &,en F.P. w e  avtxilable in quaatity, 
A i-epcwt i s  presmted on the p r e s c n ~  status of the blood chmgca fallowing 
x-ray and a expsuree. Experiments OD the dtff'usion of Xe fron Xpg indicate  
that the release during bonbamhent at Clinton should be nore "Jan 25 percent 
of tho requlraents, 

1. Xenou Research - R. Abrans . 

4.nj.mil exposures. ~n exposare of a guinea pig to xeI27 W ~ I C ~  

; C / l i  at  the end. 

previously had baen reprted an in propees has been terminated. 
trzs kept for 43 dws in an Xe atamsphere. 
the begimiog and decapd awn to GI 2 
half- l i fe  was 24 b y s  as compzred f.0 the ~ o m i a l  d s c q  of 34 deys.  

The aninal 
The Xe concentration iras 280 -' C / l i  at 

Thus the bottle 

crhe *-: radiation dose to the rmlls of one of the lsrge bronchi mis 
calminted using the fallorring e-xpressiori (after 3ailla): 

~ b s e =  3.7 x lo lo  x 86400 CE ( - v +% 4-31 (1 - e-%') roentgens 
1.6 x 1012 A T  ARD % 

C 3 Xenon cuncrlntratioa (curios/cc) . E .c Average beta e n e r a  - G , a  

= aergy required to 

( c c i p  A = Surface area 

http://4.nj.mil
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A smi1.1 portable adsorption train consisting of tm ety- t ~ e g  followed 
W 8 C a r 3 c a  trap (30th in cO2 - ethc,r) has been tested a d  found adequate for 
recovering Xe fram exposure chmbers. 

Prodaction. Some tine has been s p a t  in carrying out experimeatr; OD 

packing X98 into the p i l e  and 
the difftlsian of );e out of X98. 
it w i l l  be  f e a s i b l e  to prepare Xe at Clinton 
passing air tbru to waoh out the Xe. 

This is being done to detenr,ine whether or not 

Our oxpwimental set-up -ai3 as icdicatad in Fig. la. 20 ga of X3G8 . 
v%& had received a neutron bbardmsnt  at. the cyclotron (lOO/.iA hours mth 
p o d  geometry) was plsced in ia5e A il?h_ich ::AS then evacuated down to an &ir 
pessure of 10 c31 Rg. me teapera'curo was coo$roU.ed by Allrllace, B. seriodically 
the gzs in B was @ l e d  into the  Tcepler pimp C and trmsferrsd to the 'chin mica 
vrindow gas holder D. 
tube. 

Tnis VAS then countea with .m end-on nica  window m u t e r  

A t  the Pad of the experiment, the Xo rcmaining in the X ~ B  TELB releasod 
The apparatus is ~hom in Fig. 1-b. 

50 cc donc.. m3oj le added t h r u  

Finally, water fo  poured ir; thu 
The r41;ice window gas holder, Is, ia evacuated, 

by dissolving in nitric aciff. 
i s  placed in flask A v 4 : i c h  is then 6mmated. 
Pxael B. The a x t u r e  in boiled u n t i l  solution is cam:?lets, and the gases 
r x l v e d  crc coliectcd In tube C over 10;; SOH. 
E %o displace all the gas in to  C. 
and ths gas f r o m  C allowed to enter. 
the volume of the $an bolder, fl, O u r  nost represeetative data are shar.% in 
Fig. 2. This was obtained on a simple of X , ? e  which was o ld  enuugb EO ?Ant gasefi 
ot'ner than 350433 had completely deoayod f Iri::l~.,ding 1133) 
thz t  011 i n i t i a l  instantaheous evolution O C ~ P A  frZhi*;ed by a very slm e r c h t i o a .  
me instan.caneous evolution i r ;  an exponential f'unct5.cn of' t q e r e t u r e  aug m ~ j y  
be describes by the aqjirical squatior: 

Tile "398 

T o t a l  gas voluslc? is reeorc?oil as well as 

"he curves indicate 

a( = fraction of Xe which diffuses aut 
imt€sltaneously 

T taperature in 'C. 

The oEViou8 interpretation is that the Xa in the surface layers diffuses out 
rapidly while that deep within the par;icle of oxide comss out at a sioti rate. 
Fcr the case of a contimoud bmbar&m& on6 can say that  the amour diffksirrg 
out instcntancausly x s d t i m e s  the rate of r 'orzkicn * %%z fo r  eqiIiIi.kZvz*, 

http://f'unct5.cn


, Ekperirnents are  fn pmgrees t o  &further ser t fy  the present results, 
to check the diffisiozl of 113', <and to CieQk nethods of increasing the y t d d  
tL.hfch is et present too Low to be safe - by abo~it a fac23r of four. 

2- Ih t  EXPOSUIT - t!', b h r  

P,m experisants wi th  radioacttve dust have been c&rri88 m% d\;fing the. 
math.  In one, X$IG contsining F.P. cas used. TJie dust content o f  the air 

Tbe aninals are being saarifxced periodically to check 
E; 

v y a  mu&ly 0.25 mg./li. 
1 : ~ s  retention a6 wd.1 as t o  look f o r  kidney dcYuage due to X poisoning. 
m c m d  d ~ a t i i n g  wa6 carried out with LeF 

Guids. 

containing F.P. This is a test run t o  
df3t9ml26 the c h d c a l  toxicity of the a lwride as well as solubility in bo@ 

'These w i l l .  be discussed in detaU whem eoclpletod. 

~ c ~ o s c o p i c  e q h m e n t  has been obtained, end sono tine haa bean spent 
?E drdoping &st counting w d  size-estiniation technics. 
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A p u ?  of twelve animals have beex f.rradinted at 300 r to cxtem3 
GU informition on blood chaqps after x-irrcdiation. 
irradiated at loaer  dose levels. 
yihile blood c c l l ,  neu?ropiiile, and lymphocyte caants have been exi3ended i n  
collaboration vith Dr - Jacobson. 

Sihilar #.g3upa d l i  be 
Comparisons of x-rw and neutron effccts on 

The radiobiology end hematology groups 
dotemine the blood changes occurring with in  the 
Tit? first of a swiee of experiments beoigned t o  
c c;-~?I et ion. 

have caopsrated in cin effort t o  
first 48 h m s  af ter  x-irradiation. 
t e s t  thase effocte l e  nearing 

Rabbits have been irrediated f o r  15. Lhrray and Dr, Bloon? at LOG r 
and at 8OG r. 
is a pilot experiuent designed to determioe the relative severity and the time 
of r;ppsarance of -injury t o  seloated tissues a% various x-rsy dose levela. 

Those art3 t o  be kil led at intervals for histological study. %;is 

iiicce. Harbor mice have been received in lmtsd numbers during the 
past mntk: and larger  sfiipnents ma grm;ised. 
exceeded the mrqply, a i00  have mt been uned ex"cnsiv~1y far gene-al irr&2ietiort 

.11-.1 

Since the donand has grsatly 

5. 

Rats. h considerable number of rats have now been trcatad and it, i6 - 
possible t o  drmi a tentetfver x-ray ~ ~ ~ l v n l  curve on the 113~is of c,urvivdl. 
for fifteen &QTS, pig. 4 .  T U s  p r i o d  l a  no+ long enough t o  provl5c an 
accurate measure cf the a o r t a l i t y  at the lower dose l ~ v e l ~ ,  80 -the 5 6  Cote 
ri*i'.3 prohably be somesvhc-t l077cr than is sliovrn on the curve, OT bot:.ieen 600 r 
a i  700 r. 

20 
24 
24 
11 
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ehfgmut of t,ha coxinon newt ( T r i t l z r w  viridcscens)  has jus t  bo5n recelvcd a d  
has not pet her ,  treated. 

6, fiadiobioloey of Goldfish - C. Y .  EIqen, Jr, 

Lethal Actfm of Graded Single X-ref Doses, 
t 3 e  x-ray swvivdl CUTG, l o t o  of 15 gol2flsh each hawa bean given doses of 0, 
I:WI 7W, m d  1356 r. 1% is too early to rep* the rssults 09 this experiment. 

To more ri61&1j? define 

Actiar: of Dirided Dbses of X-rQVs. JAts of 15 goldfish each (the -- 
50 r g-~prrp consloted of x) fish) have been given dai ly  of 0, 12.5, 25, 50, and 
TCO r. 
The experimmt is not wmplete, and the handling i n c i d e q t  t o  t h e  trcatmgnt has 
rafdLte3 in rather high 100s of $he controls. 
mulrival CUNPB are observed and probably indicate  the min t  at which the 
t:*esmm:fi bectme effacttve.  

These f i sh  have received f o r t y  doses between Septmbdr 6 and October 18. 
, Sharp chaqps  ii? slop of the 

I _  



Tde deatlns In ttis sories  are not consider& duo h i rzediat ioE f o r  
zwera l  rmscm. 

(1.) Al l .  desths in experimental j a r s  occurred during Q period in 
i.:iich the ra te r  had obviously becoiae fouled. 

(2.1 solne of the dead f i sh  e:rbibitsd an emaciated appearance 
ch~cr&cte~is t ic  of certain bacterid, d3seases of f ish and not generally 
e s s a c i ~ t e d  wiVn x-irradiation. 

( 3 . )  The loss af fish exposed to the strong source stopped shortly 
~ f : z r  change of the culture t;.ater. 

(4.; f?'our of the t e n  fish exposed to the stronger source hcve 
a x i i v c d  ctght-y-one days o r  treatziszit, while only one of t h e  t ez  fis!? 
eqoaed to the weaker mwce has suzr~ivsd for  the s a e  pcriod. 

( 5 * )  men only m e  of t i e  three jars fouled, deaths occur?led 0rJ.y 
in the fouled j a r ,  in spite of the fact that it contained the ;:eeker mrc8,  

'7. CowasatiPe Effect6 of Zaat N e u t m e  am? X-rays on Blood, L, 0. JacO3son 
and R. E. Zfrkle 

Rebbfte. In cooperation with Dr. Zirkie's progwn; c f  detentiaing 
d n  lethal ratioa, blood studies sere siaa?lt;anecrusly made in at attrmgt 50 
dt2tamixx the relative eff6cttvcoaas of th%3e tim raciia%iona upca Wi%aiu 
eellulm constituents of tbe yeri2hcral blood. 
ths  klaod have been studied:  

The fallowing wastituants of 

Althou@ definite chmge is  noted in all of' these with the dosso of 
x - r q  and fast neu%rons epnployed, only the data on total leuwegte count, 
tot;& ~ a o c y t c ~ ,  a d  total polgpaorphonuclear C e l l 6  is presentiea p p ~ ~ i c a l i y  
in this  preliminary report. 
fast nmtrons 0x12~ are pwaented beornee thqr represeat the dosagos trhere 
s k C i s G i o a l l y  significant numbers of animals have been studied. 

Further, the data on certain doses of x-ray and 
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Greph II, Par+, 1 - Tot& Lculrocvtes-Fast Neutrons; 
doso of % n, cz s l i g h t  drop in the t o t a l  leukocyte qoum h e  o c c ~ ~ * r e 3  st 
3 houro; at 24 hours 3 fur ther  sLi&t decrease is apparent except 
dosss of lo5 n and 90 n. A t  &E hours the W t s l  leutrocyte count haa fellez! 
i2recipitouel.y with a l l  cosesl and it reaches %he lowest point at 72 hams. 
TQereLfter a very siow increase occtns up until 250 hours and  the^ a ~or-8 
rapid increase in the direction of no&. 
inversely with the dose (See also Graph IT, Part 1). 

Except with- a 

> ? ~ ? m  

'-"he degree of depression v c i e s  

Graph 11, Part 2 - Absolute Polgmomh onuclear H e t  eroghiles : At 
3 hours the t o t a l  polymrphorwlear heterophiles havs risen conaiderably; with 
doses of 105 ri and 90 a thsy have risen even higb6.r at 24 hours, and at 48 
hours ell  have returned to the normal renge. A t  80 houre, in general, the 
largest degree of depressicn is apparent, aad thereafter there i a  a gm5ual 
return t o  n o m  io 450 houm. 
in-aersely with t h  dose as shown on Graph TI, Part 1, f o r  t o t a l  leukocytes and 
Graph I, Part  3, for total lymphocytes, u0r.a.m the levels  of depres8ion ELS 
significamly separated. 

Tne &-*rea uf depression does not vary 

(See Graph r0, P P ~  2). 

Graph 11, Part S - A b ~ ~ l u ~ ~ r , p m n ~ ~ l c g t e ~ - ~ ! ~ t ~ n a :  An Mediate 

Exc&pt with the loviest dose 126 n), e relatively constant 

precipitous st23 in tha t o t a l  lyqhocytes occur6 wLtCin the lergest degree of 
:lspreasim at  24 hours for the two l o w e s t  doaea and at 48 holre for the three 
Lighest doses. 
?.?vel of depression aontinum thereafter f o r  d 0  hours 
: m h r ~ c y  in the direction of i~crmalcy is apparent, and a significant separation 
in l eve l  of Jepre8::im is st i l l  apparant. 
Inversely with the dose. (See Graph ZV, Part 3 ) .  

A t  450 hours a steady 

&&in the degree of depression Tiaries 

Graph I, Parts 1, 2, and 3, showing the effect of x-res on t h e  t o t a l  
le-&ocytes, absolute lyxnpbcytca, and polynorphonuclear cel ls  reopoctively, are  
essentially suuiiar in pattern to ths graphs showing ths effect of mutrone 
on the t lood constituents. Tho degree of depression of these cellulm aleclsnts 
with doses of 500, 600 and 700 heztg;ans is MnJarable- 

c - e*-' Grmh I V 2  Pa~ts 1, 2, and 3: In the Septsznber, 1943 mnthly report, 
I@. ZirkLo coqared tha Slood chengci after exposure to x-rays and fast neutrons 

plotting miznlivd. cm-ves based a a r b i t r m y  def in i t io  s of a surv i~or  accord- 
ins to the d e r e a  of &?pression of +;he leukocytua p e r m i  ; abaolute lymphocytes 
per nm3, c;nd absclute polp-azucleaz beteropliiles per m3. 
czitexfa, respective q'n ratio6 Gf 8.3, &ii, 7.1 vcre obtainedn 

s - ^  

r-1 ~ a a ~  

filtlioug4 the f i n a l  x/nlethal ratio on rabbits has not been mr,i~l&d,y 
u d  f ina i ly  established, a conjervative estimate has bee= placed at 6 to 7. 
Usj.ng t h i s  estimate of the x/n I e t b i  ratio, Graph IV, Parts 1, 2, md 3 .  m s  
dm:m ~iotting in the 1eu.kocyte level per  m3 at an arbit.ra5l.y C ~ Q S ~ E  ' L Y . ~  



6 .  Hlstopatholoe - 2. L i a y  and I;. 3lock 

Eork on the compariLson of histopathologic e f fec t s  of gmna a d  
neutrons contimes on aninals dying in Gr. Z i r U e t a  l e tha l  series. 
@maa irrsdist;ed m i a s  have been sacr i f iced at short i n t - r v a l s  t o  sample the 
early s-t;ago~?. 

In addition 

I k  Coiii>Uable natcrial wi th  nmt ron  exposure is vet zvaj.lPb3-e. 

Tho PmdernentaL eqbrimants on the nature of the fiano,poietic changes 
The mphiuma has been replaw3 by the corm.ion nci& because 02' are continuing. 

the d i f f i c u l t y  of procuring the former in adsqr;atc quantitiea. 
of chidcs w a s  i r rad ia ted  at, a higher dose (1200 r) 3ut a?l the sninrals died iil 
the first 24 hours, of unkn0-m causes, It ~ ~ 2 s  noted In mme of the chikkens 
bvniving the 200 I exposure for several tieeks that  there I;= a mwked 
rstarda%i.cn of comb p o & h  m the experimstc2.s as coiqued to the contmls,  
I l i i s  apparent effoct on the endocrine ~ s t s m  w i l l  be investigated fur ther .  

1. second ceriea 

9 -  Separation of Carrier-free F.P. B, D. Tinkle 

rr- me separiition ~f F.P. from UlilR saple S i 7 - T  is nearly co3?le?;e 
The residue fron ether  extractions had q e c i f i c  actiai-ty of 40 m C / q  m l i i d i  is 
t c o  Loa Tor r ad io - - toz i c i ty  studies. 3y folloyriog 9 schme dqendisg  q r , n  tke 

http://rstarda%i.cn


resestsd rsrmar?Log of precipitates f o r  adsorbed activities a specific octivify 
of a 9  ro'J/gi ;ILE obtained. 
smgle w i l l  probably be used f a r  radio-cheanicol andysIs* 
is nacessaxy to develop a satisfactory o s p r a t i n n  of t h e  rare earths from the 
dissolJeci constituente of stainless oteel. 

The total activrty of 5 to 10 mC expected from t h i s  
M h e r  invefitigation 

The L=iE13 sanplc 'from S 17 doec not have the large Emount of Ce wbicl? 
ras preomt in Onrlier a a q l c s  and is being Leld to iTork up for Co activity? 

Radio-autograyha - G. Svihla 

I)ensity-ex,nosure curves of sixteen different. fib ~aci;3loa o m s e d  
t o  beta-radiation have been dci;sna.iined. Slith t h e  aid of these curms four 
fibs have been selecsod for radioautop7hic stutiies, Agfa non screen x-rw f i L s  
(very fast, contrmty, large g a i n ) ,  Dupont >.bra fast (fc,st, mcdlum g a i n ) ,  
Ezst;Iz;an Single Coated ( m e d i m  speed, nodim p a i n  and single coste3), m d  
DL;m+, Industrial 509 .lOq (elow, long Grmisticn, very fine p a n ) .  

The resolving posers of theoe fibw are being investigated by m an8 
04 icodel cellP and t i s m e e  coqwsed of mell syheres of luclte coated v i t h  
active Sr which are imulded into d i m 0  oy heat and prwmre. 

- 
I 

I_ 

C - 2  
a- 
c 3  
l-rJ 

Dctomnatians o f  catalase activity nere nads vith diluted whole 
blood from rabbits before and at intervals o f  burs,  them d q s ,  a f t e r  x- 
radiation. 
activity of about 5 6 .  
xhat mre. 
m b c i t  v h i c h  lost ;might and retained a l0:i  cntelfioi  acti~lty; &tar three 
tieeica Lis  robLit becan gaining c.ei&t and i ts  catnlkse activity iucreased, 
Undw conditio'i of the eqcrment 1 cc, of n s m a l  blooddestmys 4.4 x 10-2 
n o l a  of II '32,fuin. On %be bas i s  of Fricke'e detor",ria&,ione, the prcduction cS 

depressed and radiation occurred at a 1 r i en4 .  them v ~ ~ u l e  be at equilibrium 
-3 x 10-12 imls of H $ ~ / c c .  
1% is unlikely tha t  peroxide f x m  rariiation or fimI resp3rL%ion cculd reach a 

Fa& of 4 rabbit.,. rcccivlng 200 r ahowed a decrease in catalase 

Recovery iiner CO3 r occurred &tar 2-3 days except for one 
In o m  receiving 1200 r the catalase tvao reduced some- 

C.2 x 10- 1 3 r:iols of E$z/cc r it ws c d c u l o l e d  that if blcod catalase ticre not 

Unless c3talase i s  nccs'lJT cuEplotsly inactivated 

L,..--- -. 7 e ~ s 1  I D  ~ I - Q G P  



Trainiag pmgrarii 

The series of lectures on r ~ ~ d i c b i o l o & g  has cc*ttinued thzmcgkout the  
present nonth. Y i t l  fwd exceptions, lectures kzve boiu pesented five times a 
17eek~ W- E. Coho present& aapec";s of his rrorb: in ttree lectures. R. E. Zirk le  
ooncluded h i s  series on October 9ihr 2. Abranr: thex. gave a series of four 
lectures on rer3obioloy of the l--=gs. E e  ; - rogrw is expected t o  ccnGlude 
G f t f i r  another week nj th  lectures *:ry Iiurra:, Block &.nd ;Aecobsol:. 

Test run8 hsve been uade on the Chic= cyclotmn to determine the 

Three tracer exposures of r i c e  to MG and Br hake been made wi%h low 

yields of W ,  Y and 3r in anticipation of traces and toxic exporinients. 

specific bctivity saqles. !Ihe resfits 1fere srratic and uns::tisfactorf. 

11. Progran for the Coming Month. 

1. Haematology and Gistopafbolegy of x and n exp<;surea rill be 
continued t o  l a y e r  dose lmls. 

2. X and n Lethal ox;,asures w i i - 1  be continued. 

7. Invcotigaticm on pmduction md recolveq of x6 w i l l .  continue, 

8 .  A "SCOUV experinent wil? .  be made oc the relation 02 nicotinic 
acid and raeiatioa injury. 

9* FurdamGntal Histopathology vdll continue. 

10. Radio-axtogrqhic 17ar:c v i i i  continue, 
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3 . .  Clinical Mcbicine - J, J. If icksxi  cnd 1,;. Iliclcaon 

Site  D: The installation cif p i n d c r s  in Room 109 IL.; chockod ~ i t h  the 
electrostatic prec is i ta tor .  Tine uiomts of tLkJallog d u s t  collcctoti excee;icd 
150 r n i c ~ ~ g r m s  ;,or cubic mcter of ciir in but one i n s tmcc .  

c - At the sw;.;cstion of Dr. K. S. Cole, r:.;.ticlc s i . , e  ds?tccrrlinatinn ; t s  
c 

run by.&. ;;bras on c s?ecirncn ~o:loctfic? c i i z i n ~  t h c  3x-y machinin=; of c tub- 
S2.0g b a a  A t o t d  of 3,25 x 10 pCi..ticA--z GPC foqnil : 3 t h  n m s t  of the 

c=a 
a- 
p;t pur t i c l e s  b e i G  bctx.-c=en 2-3p i n  their 1uri;cc;t cdzaeter. Other pc-lrticle 
c size  dctmninations T A U  be obtajncz i n  t h e  futum. 



BtI: TO, clnd TO (iJOg) .Qi$ rjem fed t o  dl f fc rcn t  _ ~ ' G L ~ G  ir, zr"om-t! 
~-angin.g f r m  -6J05 to 8*?$ 0% tlie d i e t  (frm .32 t o  20 rg. 2er day T c r  t h e  
W e  rdcc that conswed about 4 gm. of f@oL per day. 20 w. pe;. day  fc.? 
a mouse 1s estimated t o  be tkie equivc;lcnt of orie pound p w  v,-ek: fo? rl 71; 
kilo.. man). 
&ich time the weights of tho animalo yare rccorded at! their  gcaerFJ c m -  
dition obsexved. 
~co_nic  method of an-apis  b c c a o  t i rn i lab le)  anirnds r.-erc scc r i f i zod  fcr 
deterninetion of tho T content of t h e i r  organs,,. 

The experiments mere continued for & h o s t  one year during 

Iu'oor the tomcinstion of tlie exyerimexto (xhen zn electro- 
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3. 

ex.z.z&ions an co:itml fnc3ividu;il.s (those not exposoc' t o  rac?iatioil), irild 

p€3Z'i30Ila6b pmfikiw ~viith ~ ~ Z Z ~ Z ~ O W ,  01: potentie2J.y h a ~ r 2 ~ ~ ~ 1 n  m a t e r i a l  hss c a  - 
tinued, 130 i-ildiriirmls t w e  seen encountercd dminl; ' - ir, i-onth pFh0Se blooC 
indicates undue e~7czr;l.o t o  rr.diation. 
mose iaXvidm3.s who nere previously found to hava 8 chm;;e in the  blood, 
pmxznably buc to =.adiatfon exposure. 

~ t , o l o ~  - L. 0. J'acobsozl aci 17. &,ks, 

%e v x k  of erainin& blood and urine on ne',: ycrscnnol, repeat 

A n - z r f i - l  c L x k  ha; contir,wC t f l  

A reorzaxization i n  thc procedure of n o t l f ' y i q ~  personnel of ap;xizt- 
nents for leborutoq- ljrecedurcs is wdor rm.y. Instsad of a vcrbol op/cjint- 
ment via the tP;eZjhoiie. which Lias bcon our -mlicy i n  the past ,  qi-ointmcnts  
r P i l l  be madc b:; rns3.ns of 8 l e t t e r .  
second appintmmt l e t t e r  w i l l  be sent to thc individual asd  o c02y t o  h i s  
sect ion ckirf .  
xi11 thesr be sant to the Persoruiol i l ircctor for whatever further action is 
necessary. Copfes of' all l e t t e r s  ;,ill bo f i l e d  i n  the  inicfvidbalvs che-t. 
m€ pus2ose of this new schcmo is t o  indiccte  o f f i c i a l l y  end peraamntly 
th&t o w  reqionsfbi l i ty  t o  the individual and the  University has been 
f u l f i l l e d ,  

If the ap2ointnent i o  not filled, a 

In the event the in6iv idua i  s t i l l  fai ls  to rty,ort, a l e t t e r  

4, P i , p n t  Metabolism -- S .  Schwartz 

The effort during October hao bccn largely conccmsd ~~5th o.=&w-iiza- 
Prelircinarj iAaez t  

The progrm to be undertaken, nnd which in general viill 

t i o n  of the l abamtory  and t ra ining of ne:: persomel. 
studios on the urine of dogs vilio have reccived parenterd. tt2xl.loy com- 
pounds has begun. 
be actively bsgtn during November, is BS fo1lo~:s: 



e. I 

b. 

C .  

m. 

n. 

31 Toxicology 

a. kei*t curve 
b. Appetite-food an2 mater intdce 
c. General appearrincc ani1 behzviour. Tongw, ha i r ,  nazis, 
d. Study af Gcontant of or@ms. E i t  aub~psy 

a. Autopsy - QOSS ani ~ E ~ C T O S C O ~ ~ C . .  

11; Study of t o t n l  Sody radiation effects  in hmans 



a. Acute experiments - SIitficient per  Giom r t o  cause dectb in 
f,mn 2 9 4 weeks. 

b. C!lronlc experinonto. Groups of anirds, procaduros and 
frequor?o.i to be a2proximatciy as notcd i n  Study  I. In the 
rzbait erperlments pmccduros a, b, e, k, r;, wid n vdU be 
eatirely &tt3d, 7Mle j and 1 v.511 be done every 4th o r  
5Bh day, rather thm every 3rd. In widition, the  24 hour 
us4c~ry purlne bascs and X.P.N. w i l l  be dctemincu  dai ly ,  

Ceeain aspects of t h e  above are  t o  bc~orurl-isd on in coopemtion ~ 4 t h  
Dr. Katson by other nenbers of the CljnicLl oectioa: 

Ihm,otological aspects - Dr. Jacobson 

Taxicologj- - Drs. Tamenborn 2nd J. J. IXckoorL 

kutopey and Patholog  - W e .  Bloom axid Jacobson 

'3. Work For the Cminr. b n t h  

Tho p r e - m ~ l o ~ m w t  exanAnations and re-exmdnhtions w i l l  be contirrucd 
88 wel l  as the h3ematoloi;ical a d  urine studies. 
naterial f r o m  mice exposed t o  tuballoy conpounds %,ill be continued. 
s t ; ~ y  of p i g a n t  iuctc3oli.m of t he  rabbit and the dog after &ministrution of 
T506 anL T 3 p 3  w i l l  be cictfvely begun us r:ell 08 similar studies of aniralc 
a d  humans a f t e r  t o t a l  body irruc?iotion. 

Further axmLnations of 
The 



-. # - -  8 , .  

i.:PS. I:;Ury Xnchtriob joined the p o u p  CE October .st  I. ... :a .  
She nil1 do most of the pockot. chunbar and film m e t o ?  CY,":. 
i'hc Group no;7 .has  only f o u r  members and i t 5  ~ : m k  fo:: tht; 
Divisior. w i l l  c o n s i s t  mainly of measurements of a n i  p r o t u i ;  sic:A 
--.ori radiations. 
carried on io  Er. .;ollnnTs sec t ion  of the Cenerd .  ?hysico 
Uiv i s ion ,  

: : : t l t h  
.? . Thc research cork of this croup is b2ing 



Eage 2C 

Further t e s t s  h;..ve been mzdc on LiuPont film XS2-506 ahich  
b8hnVed ~51riewh~+J errnkic:.Jly iii Lxcvisus t e s t s .  This  v3s done 
iit the sw.Sestion cf D r .  Stone nho thoucht this filrn might be 
useful up to 5r in coritrust  with S31-5C;: which is reasonably 
linear t o  2r and had been sclectsd t e n t a t i v e l y .  Both films 
have des i r ab le  features find m y  'De L S G ~ .  Figure  I shocls the  
r e su l t s  of ths r e s e c t  t e s t s  on E';-506. The c i i c l e s  a n d  crosses  
s ip i fp  separate mas.. 
z m ~ t k  and re2roducible curves wl?eri t h e  filx is obtfiined in 
l i g h t  tiat packaces of the r igh t  s ize .  
fro:?, large sheets snd ?ut i n  hem-made packages. 
Seer, made of the navc-lery)th dependence of Ilu?ont films. 
Ficures  II and IIi are t y p i o a l  of the results. 
taken a t  S i t e  B. 
m d e  at the Chic_tso Tumor Instituta vhore tho  machine goes ur, 
to 400 KV. 
settle the m%ter on f i l m s .  Figure 11 indic:itcs that SEI-502. 
wi t11  a 1 TXX f i l t e r ,  could be used on nave lcwths from 70 KV 
t o  2 I;ZV n i t h  an unce r t a in ty  of about 25 ?er cent ,  Fimrc I11 
show the  17avc lcncth dc2endence from 50 Ff t o  G a m - r a y  w3ve 
lengths 17ith t h e  same f i l t e r .  
because of its availability. 

raceiviw ,Gr or more f o r  the week. 
agreencnt bctwc.cn chnnbers and films mas surprisln&ly good - 
better than 1 p r  cent .  
was somewhat f o r t u i t o u s .  Tho chanber readixs are gone over 
daily and the  baQe readings meekly. surveys tire mide imediatclg 
at  places where to le rance  conditions are approached . 
have been mudc at the Cyclotron, Iwleside,  Si t e  n,  :lost Stands 
and Eckhart. The Cyclotron and the V a n d ~ r ~ r o f f  are t h e  most 
c r i t i c a l  ;>lact:s. 
iadso a survey of the Cyclotron Lnborutory hr;s been m c x h  at the 
University of liichigan. - lmge  f o r  t h i s  machine - r*in;;cd fro3 .00065r/hr. to *16r/hr-  
2orkcrs should h i v e  no d i f f  l c u l t y  ov-tidins ovcre::?osurc. 
comi>leto r e p o r t  of the survey has Seen Given t o  t h e  p?oo7lc 
concerned 

C o ~ d i t i a n r ;  rill be xoro favorable fc r  

lJor~ i t  has t o  be c u t  
I.iGn>r t c s t s  h:ivc 

The datn  vas 

It iz oxpected that t h e  d a t a  nhen corn2loted mill 

The exposures f o r  many more s t u d i e s  have been 

Cadmium will probably be used 

L'eekfp reports -are now Given to br. Nickson of people 
In t h s  isst repmt  %he 

One cannot avoid o d m i t t i w  that t h i a  

Surveys 

As o rule reasonable prscriut ion is tnkcn. 

The ex:>osure r i t e s  d i i r i ~ ~  1 / ~ c  a o y m i t i o n  

The Radium sources havc Seen unusually Ttactive'T this zlonth. 
iLpprOXimatcly one-third of t h a a  have chanzcd hands one cr T.ior6 
tirzes 

Two dovelopmeats in Dr. ';Jollan's s e c t i o n  are of in tc rcs t .  
0- G. Landsvcrk has constructed a ccnpsc t .e lec t roscope  of ths 
L a w i t s e n  t y p  n i t h  a b u i l t - i n  tiining nechanisn which nouid b e 
Y8ry serviceable for quick detection of r a d i u t i o n .  3. 7 .  VandersoiL 
Iias riel1 undcrnag a chariber f a r  Victorcen condenser r-meters 
:fiich should increase the accuracy of detc:rminin(; the villuss of 
neuCron eqosiu-es.  
~ I t h  i3. Grn2hite coat i%.  This latter feature makes it dirficult 
$3 C.etermino t2.c: eZ 'ec t  of the .,icl,l. ' 2 c  3 c ~  ct'=~z'x," z i L 1  ?:IT? 
c m d x t i n g  wails of 'mom compssition, C.C. C. 11. 

The cfimber non in use ha3 a bskclite w i l l  

http://bctwc.cn
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1. Site i" - 
me \;or% on observing %e rvind p a t t e n  ve?%icalu and 

horizontally a t  Si te  if' is still wing carried foward. In &r?ition, 
the cres  has been observing m d  recording the river staxe and river 
tsiperntures 3cily. Stiil f'urthor, they have been sdp?lyi:ag rvurther 
infarzmt2,on of tericus s&s t h a t  hove been requeoted by the  proper 
&uthmii;fes there. 

to the 1arzc amunt of detn iiw bciw rsc:oived f r o m  
Site TI, it v:as nsccooazy to miplay unomer meteorologist to emluato 
the  data. 'That p& of the prowam Ls bel% carried f c m a r d  hsre at 
the Univerei .1 

&fore the cnd'of this T.mkth, three nev t e c h i t p o a  for 
observing certain mather data ;-ill be at.tained. 

2. Si te  X 

A portion of' the meteorological. equipcnt t o  'oe ootablished 
at Site X is in operation. 

, 



I.. Persomel 

Since the rqor2; of October I, 1943, permme?- added to the Xedical 
St cSf a x  : 

E, S. Stoae, I.i.D# - Associate Director, Clinton Lnboratorics 
Uiss Nine IJclgui - Ucdicel  Teclmiciaa 
U ~ S  June iiobnck - Laboratory Bd-;rer 

2. Euildinq 

telephone installations, ivhicb are  no:: beginning to appear and w i l l  be of 
considerable aid. 

The Nedice l  v:ing of Euilding 719 is now cornnlstnd with the exception of 
. 

The Clinical  Labomtory is now iL use. 

\'hen Constrwtion Lledical Dgartrnent cmpletes its activities, the 
x-ray eqzipent r:ill  be mvod to Operations Ee2icrJ Departaent for mergcncg 
use. 

3. Medica2 Activities 

Prc-a@.oymont. physick3 examinations 
As of September 2 5 ,  1.943, 289 employees hod been exa~iiinsd according 
to the pmgram an outlined in the prevIous rionthly repor t .  ::incs 
tho above date addi t iona l  exminotiona, as of October l.g, 29::), have 
beon: 

Kcvi ~ ~ I O Y C ~ S  . l i . l l . e . r r l  .ll...lt.... e '  94 
Transfcra . . . . . . . , e . . + . . * . . . . . . .  ..*...... 72 
~ o t d  cxmimd t o  aate f #m - 186) .'_. ".. . . 475, 
T o t a l  ;.llant; prwoannel '1s of Oct. 18, 19.4.T.. 595 

lyphoid t a d  Snaitlpox innoculstions;* 

TTani7fers innociilateii anajor vnccina%od 
in Chicago . .- L .  .. 103 

1&?~ em?loYoe3 or other tsan-f crs 
hnoculated and/or vaccinated .. 145 

mphyees not requiring i m o c d n t i o n  end/ 
or  vaccination by reason of preview 
surriciently recent protcctiort , . .,I.. * ,  a6 
Tutal persomal protected . (. . . . , . . . ./ . o .  274 
Persame1 unprotectsd .;o Gate '..., >..., .,.. 321 



O w i n g  f o r  ninor i n j u r i e s  and ailctents, ass i s t ing  i n  inoculations and 
Jaccinaticlns and carfng f o r  equipanant occupies the fuzl time of two nurses 
a"; the prssgxt timec Tho third nurse has been aployed  for tzeining and a 
fo~~%In. v r i l i  be enj?loyed short ly  80 that 24 hour first aid service w i l l  be 
zvailzble. 
aid to 32cratiors personre2 on the  night s k i f t e .  

In the meantime, Construction ILedicc;l Dqartnent is giving fi?: t 

( 6 1 f i ~ l 0 l O g y  

Initial cornplete blood counts done on nex employees aud transfer6 are  
ccnplete to date. 
,mfficient time. 

Lbnthly counts have begun on operations groups working for 
'iie have encountered tvm instances of law vilite blood count. 

- 

1. 4.f,OO - Clicmist  transferred f rc j in  Qic~1go m d  who was engaged in 
work cn active smn:&3s while there. This is now r e c t i f i e d ,  

2. a00 - Esorxnal differontiel and red blood count. Maintenance 
helpcr nRViQ mployed, 
is healthy, a ~ d  we ham n c c ~ p " z d  him for emFloyment with 
periodic (monthly) blood cotm**e t o  f o l h v .  

In all other respects the 

Four instances of m i l d  secmdasy anenia h8V0 bean encountered on new personnel 
i?ie,se arc  receiving iron therapy, Die c:iuso in nnst cases hnJ been nutr i3 .0nala  

Pla te l e t  counts have Leon otarr;od routinely on the men i n ;  

1. No. 26 - Lr. Perlman's Spctiaa - Che~nistzy 
2. 16 - Ur. Coryell'~ Section - Chemistry 
3-  6 - Isr. Shnpim's Scction - Chemistry 
I. A - I&. Purlzor's Scotion - H o a l t h  E'h!vslcs 
d *  r; 5 - W. P~hn's Group - BiachEtmtstry 
6 .  i+ . Fdr. Zirkle's Omup .- Biology 
7 *  10 - tlr, Su'c-eon' 8 3oction - PlWsic,s 
8 .  IL - Mr . Sinclair ' s Scnt.ion 100 nrca operations 
3 -  -- Controls 

4. Special Bnztlrd Activities 

(a) Wnsidsrable time has been spent i n  coGperatl.on IJith t.,e Sub-tam Gteo 
on Activity Hcizards i n  preparing a policy f a r  adoption by t he  Central Safcm 
Comaittee. 
f o r  Cperatioos. 

i,hen adopted these procedwes w i l l  fonn part of tha Safe*; 'LFJX!~~ 

(b) Cooperstion has also been given to the Sub-Corrrml$tea on Injury Procedure 
in classifying and recm-ending fo r  adoption by tho C e n t r a l  Safety  Conaittee, 
the p w s i b l e  injurlos or tine 106s dGe to  R p c i a l  hazards. 

( c )  Since the arrival of I&. Porker's Section ::arveyfne?, and meter 
CizkrribdCion have been taken over by than, as contained i r :  :k-+ P a r k x ' s  rq-ort, 
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Tho h a d  mni tor ing  ~ r o g a t ~  is reFcr ted  Sy 3!e  Parker and i n i t i a i  
rcs-dts swimis? i iZ4d. 
as opezz”,iona progress if , u x c y s  continue to &OY oontmiinatior? , r i@i f fca t& 
above background, 
t o  skin o f  hmds is one of the nost i q o r t m t  and incidicus h-6~ t o  be 
closely v;atched. 

It Yrould s86m thst t h i s  Tmgran nay beccwe quite  extensive 

% . m e  still of the orinion that %he possibil ity of c?k-ce 

5.  5 
(a) Continuance of pre-aiplo;?ient exmzintitims: first a i d  mpsrvision, e t c .  
(b) Continued surveliiwcs of q e c i a l  hascrrls in conjunction w i t h  Mr 

F=kor*s Scction. 
( c )  Mter  all Chicago personnef. have been transferrad, it t i l l  be of‘ 

interest to conpare the blood coun ts  of t h i s  @cup (though relutlvely 
8rridlI with blood  count^ of 2,sroonnel o t h w  arcas and occupatiors. 

( c l )  Periodic ro-ex‘minations vi11 begin 3s operatio:ie progress. 
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H. E. Parker, Section Chief 

'ihLs r e p o r t  covere the period fmlrL October 5th. to  October 20th 
~.;-v~;a fraction of ths t i n e  of the  section has been spent in searching for  
~:~-.i;fie~3 an8 in asombling ,%ch SB could be found. 

1. Fast iJeutron i ic tsr  

A 

E;. Z., Usgan has re~~ssmbled  the meter and has made some changes in 
t h e  method of filling the chnmbers so that it c m  b e  done under ?rater,' 
Ki th  Chang f i l l e d  ~ i t h  n e t h a e  at 165 lbs/sq.  in. and Eng f i l l e d  irith 
argon at L14 13s.,/sq. zn. the zystexn is balanced and saturation for gamma 
rap is reached at 550 ?-olts.. 
for the noutmn saturation curve, 

k xixed source hzs  not yet beer, avai lable  

2. Pocket Chambers 

T'oe technicians have been trained to use the xLncuneters. The 
As f a r  as poesible pri-cipal hold-up is st i l l  the nra i lob i l i ty  of  chambers. 

_I . chmberc. have been mod on each m a n  ?:itb nofnble  r e d u c t i m  in the 
;.mber of maningloss records. 

Co;)s havo been ordered t a  f i t  over the present chnmber numbsrs. 
this my the v i s i b l e  nmber -;ill be tne same 2:: a man'a badge number. 
the neacming roox the  cap^ can be changed around so that the  same chamber 
is 3c-t repestediy given t o  one man.  

I -  . 

In 
In 

3 .  Sirpey i'lork 

The only mctcrs available a r e  f ive  1,auritmxi tyoe meters fron Honcec 
Cxipmy mi! f o u r  assembled here for t e m T l a r q  yse by *.-. P. Ovr-rbsck. 
hr-.-c beec  r-.Ifbrated with garma radiat ion.  

These 

L. Ia tepns  

Five integmns are  svsiloble.  Tm have bcen cal ibrated y i i t h  g&iia 
rzdizt ion,  using a 25 mg. source a t  1 moter. 

r-r m e  r;.ot,ers vere set sli&rtPj higber than the ccilculated eetting t o  allow for 
>s?s;;iSle s c a t t e r  i n  the  tests. I .  



i b re  refined iiiethods oi' cs l ibra t ioa  o c a  be iniro(iicei: l a t e r ,  For t h e  
p x - e r t ,  if my tcsicd ;;ator icdicates high activity bf cmnter mcthads, 1% 
w u l d  be checker! by i o ~ i  chambers. 

6 .  Hand Matanination 

A pAmgram of tasting h a d e  for poscible beta-contaxination on a *;Jeekly 
hasis has been in i t ia ted .  
resalts in terns a f  r/hr.. bccawe thifi xi11 depend on the  ai-ea of &in con- 
tmiinated. E q n i p e n t  is being b u i l t  t o  readily deterxine this areti. 
t h e  present, the r e m l t s  are quote& e i t h e r  .'D counts per mmute or :la nmber 
nf times background. 
5S0 C/m i s  consitlered had. 
nilliroentgena per day i s  100 c / m / d  Pkin, or about 2590 ojn tn 5000 c/m 
A%.3 a uniformly contsrninated h'vlri in the ?remeat cnunter, 

No attempt has y e t  been mde t o  o-kpress tha 

For 

The backpmund is mrren?ly 20 c/m. A count of 
"lis estimtP(! c o m t  corwsynding  tc! 100 

L o o  
2CO 
500 
2ooo 

5 
10 
25 
100 

17 
12 
7 
2 

Setup of pocket meter organization and surveje i n c i d s n t a l  t o  s t a r t  up 
H a i d  t e s t s  ;wd water tests t r i l l  5e -xi11 Frob&ly occupy EO& of the timo.. 

extsnded. The fast neutron aeusurments xi11 be made, 



I!. J. Cv;?-:is - Stct ion CAcf 

1. 

2. 

3. 

4. 

Biolo,s,icdl Xonitcrirr;: EL J. Curtis, M. Day, L. L. i iorris.  

The equipment for monitorin, t h e  Eile s t t c k  .-LSCS is  LLOi. cor,:.latc r;nd 
roadg fsr tokit ind,  ::iich showlL; bc com,lct\r: by t i L 2  t ime of ; tat  up. 
oc;ges For t h e  out-door n.otiitori:I- ere n3 . b e i n j  tr:st*C i r :  Ci ictGo. 

The 

Xe f h ~ ~ o ~ u r e :  I!. J- Curtis,  1'. 5. Painter.  
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E. LOrenz, TJ. E. Hoston, U. K Q  br inger ,  
2. B. Shinkin and A. Xschenbrenner 

The blooe picture of mice having received approximately 1600 r up 
t o  the  present at the rate o f  8 r per 8 hours per dqr ahows a ilccrcase in 
REC and I;;Bc. All other eqerimantal xice exposed for-the same length of 
ttme bGt at Zw7or rates ( 4  r, 2 r, 1 r, 0.1 T, per €3 hours per dqy) show 
an essentially nolTnal blood p i c t u r e  

me b13od picture of guinec gigs having r e c e l v d  1600 I' up t o  the 
present at the rate of 6 r per 8 how5 per dey show consider;ibls dccream 
i n  a l l  caunts u i t h  a t em i ina l  relati-re I.yrt?hocytcsis and nplaatir, au-a 
?xr a f  the origin& 18 g ~ i n s a  7 i ~ ; s  are  st i l i  d i v e ,  
':::,:cJsures @won t o  sane of these guinea F i p  of 12.5 or 50c0 r rcopcctiueLy 
(2dinirdste:roil in 5 hour8) are of  n3 influence u y m  the terminal picture.  
Guinea pigs having received 600 r : ~ p  t n  t he  present at the rate 0-7 4 r 
per 8 houm per day &C?T~J a decreacne i n  red and t o t a l  white count, 
7%- 03 the other levels show an caoen-t;ially norm1 picturs. 

Additional mute 

Guinea 

ime nice expopod t o  1600, 1000, 8rl0, and 600 r on the 8 r per 
8 h ~ u r  per t ? c y  ievel. 5% of which aere  auto>sied and 5% of which nere bred 
after omomre 3ho:rod testicular dsmage incre::s-lng with dose. 
th5-s they produced 80 far nonnal litters (aqeriment not con1Tlcted fc r  
1600 r) . 

lu ppfte cf 

&le nice exposod to 1300, 800, and 600 r on the 4 r per 24 hour 
per day level ohowed no toeticulnr daJreGe and pmduced m m l  l i t t e r s  
Xlese two nqcrlnents indicste the importmce of the sate of edniniatratlon 
cf the Qose, 

Zenale mice exposod on diff'crsnt levels (8 s, md 4 r" per G hours 
'xr dily and 8 r , ' I  rl 2 r ,  and 1 r gar  24 houns l>er d q j )  tn dosan rcmging 
f'i-cm 400 to 100 x' gave birth  to mnaal litters End their  ovaries shovred 
no striking rlifferaces f m  :ionrid ovaries, 
as t o  litter size and hintological stu2iss of o v d i s s ) ,  

(F,lrpe-:imat,r ptwt11~' i n c o q l c t e  



uigs and der:eribed previously. 
hmrrhage ic'Lo t b e  obdoxind  cavpity. 

One @linea pig ciied .and shwiled at a t l topq  

Same of the rabbits of a l l  l eve ls  cs ::ell as control rabbi t s  received . _  uic additional acute exposure to x-rays of 12.5 o r  50.0 r respectively. 
st;rikicg effects of these additioll'dl exposures upon the blood picture :?ere 
observed, 

No 

All aninaLs shovJ no& appetite and ::eight. 

The breeding experiments gave the followixq results; 

W e s  - 8 r levo1 

%tal dooe 1600 r Females to which irradiated mnlee 
Number of miles - 16 
8 msted, 8 autopsied 

tmre mated ixriediately after 
Irradiation are not pregnant at 
2 t:eeks after mating. 

Total dose 1000 r i;lales were mated tvro months after 
Ihmbcr of I;ldles - 16 reanoval from f i e l d .  Avorage l i t t e r  
8 mated, 8 autopsied s lze  - 8.4. (Incomplete) 

Total d 0 O G  mo r Ualos vere ma$ed tvo months after 
-bel: of BleLes - 16 rumoval fmm f i e l d .  Average litter 
8 nated, 8 autopsiad size - 8.6 .  

Total dose 600 r &ales -rere mated on remo-al I"- 
k ~ & e r  of d e o  - 16 f i e l d .  Average l itter s ize  '1 .5 .  
8 m a t e d ,  E: autopgied Four of tilalcs rancited one ninth 

la ter .  Average l i t ter  s ize  - 9,l. 
I3.stol.ogi c d  f i n d i n g o  : 

Udlcs  vhlch had romivsd 1'300 r and tip= autopEied one month after 
being remved fror? tho f i e l d  &oped t c s t i c u l u r  damwe. 
;"emus tubules ;.:ere necro t ic ,  some newly void of s?ormntogenic cells. In 
spite of th i s  d q e  t h e  m t o d  laaloo prodticod n o m  litters. 
appearing a p e m  rjcre present in the  epididjmis and lmmture spermatogenic 
ce l l s  \*ere numerous. IIalec; -,3iich had rece3ved 800 r and autopsied one and 
one-half months af'ter being ranova8 frou the f i e l d  viere ni th in  the lfnits 
of the Controls. 
after ramval from the f i e l d  shoved a few immature spenaatogelric ce l la  i n  the 
epldidymlis. 
Che to mre recovery in the BOO r group. 

i;uoy of the seaini-  

Fn:r norclal. 

Harover,  male^ receiving 600 r and autopsied at one month 

This difference between the 600 r and 800 r groups vns possibly 

Breeding results: Females - 4 r level 

Total dose 5dO r 
M b c r  of f e r d e s  - 16 
Ilr?ted 28 days af te r  ranoval 

Average l i t t e r  s i ze  6.5 (Incomplete) 
Contro1.s - A n & q e  l i t t e r  size 8,6 , 



Average lztter s ize  9.3.  
16 ranatad, ATrt?rs;e litter size  8.0 
r m v a  Controls  - h - e r e e  litter siiie 6.7. 

P.io feiiales 

T o t a l  dose jOCr r 
Kkmber of' fer.ialos - 
Uated 2G b q s  a f t e r  

Average i i t t e r  s ize  5-8 (Incomplete) 
Controls - Average litter size 8.4, 16 

rclu>virl 

Tota l  dose 1000 ;L*. 

Tota l  nw-ber - 16 
6 mated, mtopsied 

Total dose 6QO r 
Tot& nmbcr ~- 16 
E nsted, 8 autopsied 

A v c q e  l i t t a r  Eizt, 9.0. Four 
remnted. Average l i t tm size 10.1 

Average litter s ize  7 .3 .  

Average litter size 7.4. 

*-: ctologi  cal f inciingc 

Slides of the t es tes  and egididymos of males receiving 1000 r, 
COO 1-, and 600 r and autopnied at tine of renoval P m  the field :mre vr:thin ' 

the l i n i t n  of Qhs controls. 

can bo added: 

Total 
Tota l  
Eat od 

dose 600 r Average l i t t e r  s i ze  7.5- Controls 
nmbor - 16 8 .6 ,  
2G days a f t e r  removal. 

2 r level 

dose 400 r Airera& l i t t e i  s i z e  5..7- Ccm%rol? 

28 d . a y ~  after r m v a l  
nlrmber - 16 6.1. 



l i p  stoicgi c s l  f inclings : 

Nothing nerr to report .  

5 .  HamtoLogy: 

Daily doso 
8 hrs. e x p .  

r 



. 

The diffcrencez in 3.3.:. and '.;.Z-.C. of' untreated l i c e  a d  u i c e  
~ ~ q o z s r ' .  t:: 8 I' per c q  a r e  s imif ica t  ( ~ < c . O l ] .  
mr9 net  done on t3e  gdrnea ai@, but it is obvious tha t  the red  cowt cad 
vh i t e  comt decrease Yiith increesed dosage, but that  the neutro*&ils a d  
:-I.atslets fa1 rather sha-qC.y lath 8 r. 
~:gh?e-L dose g o u p  had red c o u t s  cf 1 t o  2 million, &osk no nsdtrcpkls  
(1-4 percent) and less tha i  100,000 p l a t e l e t s  a few days before befr?g 
szcrifi  ced. 

Tests of sigrti:icanc.z 

Same of the guinea pigs of' t h e  
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