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A B :  T R A C T S  

During the  month of A p r i l  16 t o  Mag 1 5 ,  1945, 243 physical ex- 
aminations were done; 55 were academic and 1€!8 were non-~csctertic 
personnel., 67 pre-employment physical examimtions were done; 3 
persons wrre rejected because of Findinrs on clinical ar labmatmy 
examinations, During t h i s  same period 4G'n clinical laboratory ea- 
aminations were made. 
personnel, 2CC controls, and 634 i n  the work hazard group. 
ities considered on the  bas i s  of the vbite blood count alone showed 
individuals with abnormalities i n  these & r o u p  of L5%# 

This included laboratory work on 46 rmw 
Abnormal- 

and 17% 
WJ8peCt ivaly , 

Evidence is presented indicating tha t  acute radiat ion anemia is 

Severel hundred per cent Lncrceses i n  
due chief ly  t o  a hemolytic reaction and not merely t o  an inhibi t icn 
of the erythropoietic system. 
pew1 urobilinogen excretion were found uuring %he 4 t h  t e  16th day 
folloring 200 t o  30C r s i a e  dose t o t a l  body x-ray in Pour dogs, 

D u r i n g  this sane period t h e  blood hemoglobin falls m o s t  rapicily 
a S  a green pigment (undoubtedly bil iverdin,  which is  derived from 
hemoplobin) appears in the urine. 

The f a t e  of Ru inhaled as a n  aerosol (in t:-ae +3 ar 44 valence state) 
. has beeri compared v i th  tha t  of Ru inhaled as Ku.4 vapor, 

Ru l e a v p .  the lung: r e ? i c l y  + + ,  pireti (T 1/3d day) and then W i t e  slowly. 
The Haerosol*t Ru does not shcr: these two phases but leaves with an 
i n i t i a l  T 1/2 of 7 drys.  There  is r e l a t ive ly  l i t t l e  tendency f o r  t h e  
absorbed Ru t o  depoeit LnG it is excreted alrrost as f c s t  es it is ab- 
sorbed. Urin.? end activit i5.s Qre of t h e  same order of mapnitcde, 

The "vapor" 

Rats vere exposod by inhalatian 4 1/2 months opo to 'k  cerium 
aerosol (50 ,uuc avarEgs per animol) . 
out of 21 r a t s  bewms very ill (wight loss and respiretory involvement) 
and were sacrificed. The rmnining 
12 animals a f t e r  Thus 
this dose (33 a c per grzm of lung or aversee of 0.25 p c per ,ma b&y 
weight) would seem t o  constitute an LD 30. 

D u r i n g  the f i r s t  2 mpnths, 9 

A t  l ee s t  6 of these were moribund. 
3/2 months seem as health as the controlso 

A stuay of the c m p r a t i v s  tox ic i ty  of S$9 via intraperitoneal 
injection in t h e  rebbi t ,  r e t ,  E.nd mouse gave the following resulta:  

1. The L. Do 50 a t  30 days f o r  rabbi ts  3rd r a t s  mas about 5 
millicuries adminis tsred per kilogram ana f cr t h s  mice wds gref t o r  
than 8 m i l l i c w i e s  edministered per kilogram 09 Souy neight, Then 



caarparsd on the  basis of retained strontiwn, however, the L.Do 50 
was 1, 3, and greater than 2,6 millicwies per kilo in the  rabbit, ’ 

r&t, and mouse respectively. 
the higher tox ic i ty  of Sr i n  the  rabbit is due t o  body size or species 
diff ereme 

Frcm our date, 1% 1s not clear whether 

2, The rabbi ts  and r a t s  a t  aeath usually had hemorrhages a t  one 
or more piaces on the body althour-h the ac tu r l  l o s s  of blood did not 
appew t o  be great  enough t o  be the sole CF+UEB of death. 

3. Retention of strontium a t  death or s cc r i f i ce  amounted t o  
about 65$ of the injected dose i n  t he  ra t , ,  32% in t h e  mouse, and 20% 
i n  t h e  rabbit. 

4 .  I n  ~ l l  3 species the strontium mas alnost  en t i r e ly  i n  the 
skeleton. 

5.  The r e l a t ive  concentrr t i on  of strontium was about the aame 
in 8 dffperent bones, irrespective of species. 

rjats which have received insoluble ratio-yttrium by stanach tube 
a t  2C;C .u c daily for 4 1/2 months show no ill effects  of‘ the treatment. 

There was s l i g h t  dmage t o  lyrrphacytes i n  t h e  mesenteric nods, 
appendix anu spleen of rsbhi to  f o l Y O ~ J i n g  25 of x-radiation. 
questicnable damage a f t e r  12r, and no detectable damage a f t e r  6ro 

There was 

ijybrid guinea pigs w-re exposed t o  8.8 r of -.a rays per 8 hours 
-per day a t  t h e  N.C.I .  
t o  the experimental anioals .  
lymhocfles per  m d  mas appment  a f t e r  a t o t a l  accumulated dose of 
13Gr rhi le  other consti tuents m r e  r e l a t i n l y  unaffected until more 
than twice th i s  dose had boen accuruulzteti. 

A meximan total dose of n5rdO$ m s  delivered 
A s ignif icant  reduction i n  the mean 

Two dcga received-300r of x-radiation. One died 18 days later 
while the other is  a l ive  after 35 days. 
reported previously for other dogs, 
follo-rriag: 
protein nitrogen, creatine and creatinine i n  plasma dic;inished, renal 
clearance of phenol red increased and a green pigment, probably b i l i -  
verdin, appeared in the urine. 

Cl inical  symptom mere as 
Zem observztiom i n c l d e  the 

sedimentation rates increased by as  much 3s 7G t iues ,  non- 

-3FDDCAL AND INDUETRIAL HAZk?J,C !‘ECTION 

The betatron ins lx l la t ion  e t  the University of I l l i n o i s  was surrey- 
ed ana found Lo have numerous abwe tolerance areasI 
f o r  the sefeFutrding of potent ia l ly  exposed personnel mere maden A hot  
run i n  Room 6, Ner? Chemistry, xas ccmpleted aith sme k*; ovsA- - sx~os~*e  
t o  hands, 
n e c ~ s s a ~ i l y  t e a p o r a e  chemctor cf the skleldng, the overdeosures 
-re n& exctiptiond.o 

Rpcom endc t ions 

However, considering the a ~ ~ ~ u n t  cf activity handled and the  



Armory courtyard surveys have uenomtreted a uif+use contamina- 
t ion,  Study of' the operation of the furnace i n  t h i s  courtyard indicates 
tht the ccnversfon of urenium shavings t o  uranium oxide is probably re- 
s pons ib le  o 

4537 pocket rretera were read during the month. 0.7% were above the 
wrmiseibla level. of 1'20 mr 'or any one dcy. 
has passed t o  the  jur i sd ic t ion  cf the adminstrative offices of the 
Metallurgical Laboratory. 

The decontc,mination squad 

The uptake of carrier-free radio-tellurium by barley plants f rm 
a culture solution shoved 0.2% ms in the tops end 30% in the roots, 
In plants Ye is RbsarSed less readi ly  than Sr and more readi3y than 
Y, Ce,' Zr and Cb, 35 microcuries of IT232 was mads by the 60" Cjrclo- 
t ron  2nd has now been isolated. The blocking act ion of 
of inert  iodine i n  reducing the uptake of' c a r r i e r  free Iffyby the 
thyroids of r a t s  has been found t o  be discouregingly poor. 
halation of Uranium free f i s s i o n  product aerosols produceci by vo la t i l -  
izat ion of their chlorides Ln a csrbon arc  showed high lung retention 
with a s i g n p i c a n t  degree of de?osition in the skeleton, 

ated daaes 

The in- 

In  t h e  period of' Mcrch the twenty-seventh t o  A p r i l  the fifteenth 
nine p t i e i i t s  have been s i u i i e d  7410 were previously trented z i t h  200 
X&V.,  an? ?.QCO R,V, x-rays, No n m  pat,iPni.s wTe trefterl, The \Xood 
studies were charted *nu the t ind ings  evaluated, 

LAFl mice of or iginal  experiment. Total chronic doses a t  present: 
(h04 r, 2.2 r, 1.1 r9 and 0.11 r per 8 hours per day) 3,5(;0 s, 1,792 r, 
875 r and 91 r. 
due t o  changes resultirz fran kidney lesions, chronic eczema and s s ~ e c 2 l l y  
tumor formetion, the l a t t e r  eredcrinating i n  t h e  experinental animal.>, 
The incidence of mclignant lp?hor?as  is still decreasing. Ovarian turr..ors 
are  found in l00$ of all a n i n e l s  which core t o  autopsy ni th  the exception 
of the controls 
tke t ,ni i i .a ls  expr.sed t o  fn ijcutc ?::Foswe of 12 . ?  I' or!y, a t  the age of 
5 2, -n th :  :jnc:, ; : e r b p s ,  t,t;,.:si. 1 h i ~ h   re exposed chron ice l ly  on the 0.-11 3' 

The blood picture of t h e  surviving animals is confus iq  

t h e  2nd d s  axposed c.monically only on the 0 , l l  r level, 

. , .-.:., 
_ I  * .> t3 



Jvbrid Puinea DIES of orirrinal emriment. Total dmes and 
exposure l eve l s  are the same a s  for  mice of the original  experiment. 
The blood picture of t h e  control a n h a l s ,  OQ those exposed on the 0.11 
r and 1.1 r l e v e l  end of those given a l i r i t e d  exposure of' 3GO r or 
6 0  r respectively on the 8.8 r level a t  the ape of 8 to 9 months and 
8 t o 1 0  months respectively is Icore or less normal. Some of the ani- 
mals of the 2.2 r level (auproxbstely 50%) show lowered red and plate- 
l e t  count. A l l  swrviving a n i n a h  of the 4.4 r l e v e l  show a lowering 
of a l l  counts. One came to autopsy with a red count of' 900,000. 

Inbred auinee D ~ F S  of fa~&s 2 e x 7 .  
A l l  count8 are considered loqered: 
10,000 to 20,000 and 'B,B.C, 1,COO t o  3,000 with re lat ive  lymphocytosis. 
A l l  anha l s  with the exceotion of one male were remooed frau the f i e l d  
ahen the  red count dro?pd below 2.5 mil l ion.  There was no rwxvery 
i n  those animals (=) in ahich the rod count had dropped helm 1.5 
mill ion; they died within one weck after removal tram the f i e l d ,  the 
red count remaining stationary or dropping s l i g h t l y ,  

ROB&. 1 t o  3 mfllion, platelets  

A quantitative rnarphologic analysis af testes of mice exposed on 
the 808 r level to a total dose of 300 r showed that there i s  no in- 
crease of i n t e r s t i t i e l  t issue associated with atrophy of spermatogonic 
elements following irrodir? t ion,  



Z, 0, Jacobson, Section Chief 

Bnployees Health Service - J, Garro t t  Allen 

4pr i l  1C ., 1945 t o  May 15 1945 

A. Tota l  physicn; examinations 
a) recheck physicals 
b) pre-mploymnt physicals 
c )  transfers 
d), terminal examinations 
e> academic 
f )  Non acadenic 

a{ first industrials  
b r e t u r n  industrials 
c) blood abnormalities 
d) persoml cdls 

D. Refers t o  B i l l i n g s  
a )  industrials 

B, Rejected 
C ,  Routine Office C a l l s  

substentiating d i .  gncsis 

243 
1u 
67 
12 
22 
55 ' 
188 

3 
615 

E, Total number of v i s i t s  of personnel to Drexel House - 
3% 

Clinical hboratorv  Examinations - E, K. Merks 

A resume of tho c l i rAicnl  laboratory exaninetions during Awil 11 
to h g  10, 1945 is 8 5  f d 1 O W S :  

Number of Laboratory Procedures Perfonled Number of' abnormal findims 

Hemo~lobins 
Red counts 
?hit0 counts 

Differentials  
Plat e 1 c t  s 

'rrines 
Retics 
Tfe s semens 
P i s c  ,, 
S e a i u e n t v t  i o n  rates 
Henatocrits 
Stipplings 
hra ta r2  csll s 

620 
522 
799 

799 
137 

122 
10 5 

below 5000 49 
above 100LG 47 

below 175GOO x) 
below l500GO 2 

240 
0 
0 
0 
C 
0 
0 

30 



Mew Personnel 45 7 QT 155 
Controls 200 58 or 29% 
Sork Zazaruous group 634 113 or 1% 

* Includes only individuals n i th  a llBC below 5300, reversd of 
Neutrophile-Lymphacyte-ratio, bratwe cells and lynphocytee below 
1500 

.. . 
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H I Clinical PP'edicine and Medical Research 

LO. Jacobson, Section Chj ef 
S. Schrvartz, Group Leader 

Inhibition of erythropoiesis is generally cansiderecl re.qonsibls icr both the 

The following thearet icel  and experimental considerations, howewer, 
indicate that the aaute anemia appeariw wi th in  t h e  first month is 
due chiefly t o  a hemdytlc reaction. 

acute aad cbronic anmias produced by either extirnal or internal radiation, 

1. M o s t  authori t ies  believe t h a t  t h e  avarege life of a red blood c e l l  
is roughly 100 days. Goen assuming 1 C O  per cent inhibit ion of erythro- 
poiesis, t h i s  mechanism could, therefore, resd t in a red cell  count fall 
of only about one &3r cent daily. Both here and elsowhere declines of up 
t o  50 per cent or more have been reported in dogs during about the  5 t h  t o  
15th days +ollopring large dose t o t a l  body x-ray, 
times as rapid a +'all as can be accounted 
erJTthropoiasis alone, 

This is about f i v e  
by the  inhibit ion of 

2, Lest month we reported the excretion of a ereen urine by four dogs 
receiving t o t a l  body x-ray and by tno oe three does who received prdduct, 
The same pigment has been found i n  t h e  urine of' a dog who received a 
lethal dose 03 radioactive atrantitag, and of two more dogs given t o t a l  
boay x-ray. 

This pigment is almost certainly biliverdin,  a aerivative of the heme 
portion of hemoglobin. The appearonce of t h i s  compound i n  themine 
probably indicates the promnce of increi sed b i l e  p i p e n t  formation, 
either with  or nithout an injury op the  in t rahemt ic  bi l iary  t r a c t o  
(It might be noted tha t  these pignents are excreted i n  t h e  urine much 
more readily by dogs than by humans.) 

3, The rate af hanoaobin destruction has recently been studied by 
means of the LIecc?l urobilinogen excretion in four dogs treated with a 
single dcwe of 2!.0 t o  300 r oF t o t a l  houy x-ray. 
urobilinopen e s t h a t i o n  was o~nloyed,  using ten @-em samples frm can;- 
hined ccnsscutive four day stool collections. 

Fatson's method of 

The deta a re  proc-ented i n  Teble I i n  tams o f  mg. of urobilinogen 
excreted per Cay. 



. , .  - 
i, CiLi,;-(,A 

Periods 
1. 11.5 
2. 
3. 
4 ,  
5 0  

6. 
7.  

Post X-ray 

9.9 301 2?,9 

I 

Table 'I: 
3ouy X-rey. 

The 25 control determinations l i s t e d  averrge 6.0 mg/day, The rise i n  
~irobi l inogon excretion cccws exnecidlr during the 4 t o  16 day post- 
r 2 a i a t i o n  mr ioa .  
average 19,7 mg/dq. 
blood cell count. 
Kent oc: u-e in ike ur ine  e 

Fecal. Urobilincgon Eccrezion (=/day) in Dogs Following Total 

The 11 uetmnimlions during t h i s  12 day period 
Thic is the reriod of m s t  Fzpid fall iE red 

It Zs elso tb reriod during which the green pig- 

It should be nnted ?.hot fecel urobilinogen studies i n  dogs do not give 
us can$Leta a picture  of 3emgloM.n metabolism as might be desired, bo- 
C 2 W C  Of khe fOl!-G%hg fZ3ChX'S:  

1, 
t o  interpret. 
Pore d e f t 3  ~ l "  1% mg per Xi! g r a m ,  an ext rendy high value. 
?or Tivc degs ?xi? excreted an  :rer,-.ye of mly five p c m s  f e c w  daily 
(corztrol atasrhqe almost 2CC + T ~ E J S  d a i l y ) ,  so t h a t  the per diem excretisn 
, for t h e  p ~ i o d  T:=S normslij ,, 

2, I% is FossiS2.e t h a t  t h e  b i l o  Figment 
to I;robCl.inoccc in $he i n t -  t i a n l  .bract., 

The rreqcect cccmence of c o n s t i p t i o r l  may nake t h e  data diff3cul-k 
(Thus doc fld. hac? a fecsl  Ilrobilinogen concentraticn be- 

Howeven?, 

not be cwlpletely reduced 
Thus, dog 37, givs:2 raaioe.ctit-e 



strontium had no increase in fecal urobilinogen, but d id  have a large 
emount of green pigaerrt ( bil iverdin 3) ia the feces. 
o d y  time me h w e  noted t h i s  phenomenon. 

This is t h O  

3e Becsuse it is best  t o  do determinations on cmbined samples collect- 
ed over 8 pariod of several days, the nunber of analyses done in necess- 
a r i l y  Limited. 

L. 
and t h e  excretion of the urobilinogen in the feceso 

To obvkte theFe ciifticlilties a seriee of' studies are being planned with 
Dr, Allen using dogs spith ex te rne l  b i l i a r y  Pi.stulae. Careful daily 
analyses o f  the bilirubin and hi l iverd in  excretion, as well as  of the 
urine znd bile porphyrin excrction should clarify the  picture considerably, 

There is  a time lag of' a fen days tetweon the time of blood destruction 



000 NU€? 2002 Pneumonia E p i d e m i c  among E x p e r h a n t a l  mimals .  

Durinp, the past  m n t h  an emergency o f  major importance occurred 
in t h e  aninAsl farm. 

It has been noted f o r  sone months t h a t  t h e  rats i n  one of t h e  
roorns have shown a hfgb &cidence of pneumonia. This is a broncho- 
3neumonia of unknown cause whjch appears  t o  have an inmediate mor t a l i t y  
of 10 - 20$ and ;ihich is coriplicated i n  some cases by pneuococcus 
pneuxtonia; it appears i n  most cases  t o  result i n  chronic lung d i sease  
x i t b  abscess formation. libout one month ago, it became clear t h a t  t h i s  
coodi t lon had spread to several of t h e  animal rooms and that morbidity 
was increas ing  so that it ;vas necessary t o  t ake  d r a s t i c  measureso 
the sast t:vo weeks, it h a s  also becone c lear  that mice arc succunbing t o  
t he  same disease ,  Ye have, therafore ,  been making attemGts to ascer ta in  
the nature  of t h i s  d isease  and have heen t rying the  e f f e c t s  of various 
therepeut  i c  agents  including sulfonamides a,ad pen ic i l l i n .  In  a d d i t i o n  
t o  t h i s ,  1500 infected rats have been aac r f f i ced ,  and a considerable 
numb=r o r  thd t e s t e d  experimentel c n k n l c  ham been placed in oha room 
in ahich is a vaFoPizer using trieLhylene g l y c o l ,  At present our first 
o b j e c t  is to preven t  the extension o f  this d i sease ,  

During 

-I 244 ::KT 2111 Inhalat ion of Ruthenium - I, !'!andes, P?, Dailey 

Last ~ o n t h  -.ve reported e x p s i n g  a p.roup of  rats t o  an aerosol  o f  
330 day Ru, Although it is  dffficu1.c- ever to bi: sure of t h e  valence s t a t s  
o f  a given sample a f  Ru, it is p r o k a b l e  t h a t  t h e  rca te r ia l  used here :vas 
p3 or +4 or a mixture of both, It was hoped t o  conpare t h e  fat& OF t h i s  
m a t e r i a l  ,J i th  t h a t  of Ru inhaled as the vgpor ,  Ru Obe 

As a r e s u l t  o f  having ava i l ab le  only minute amounts of  Ru, t h o  
data obtained i n  those  experlrrcnts a re  subject to considerable erroro 
A s i d e  from tLe lungs, the a c t i v i t y  in other  tissues sms so low as t o  
make accura te  analys is  i n p o s s i b l e ,  Sone facts stand o u t ,  hovrlever,, In  
both exmriments t h e  Ru showed l i t t l e  tendency t o  deposi t  anywbcra i n  t h o  
hociy but Y G S  a c c r e t i o n  almost a s  f a s t  Q S  it ;vas absorbed from t h e  lungs,  
YecaA excretion was grea t s r  br:a excret ion with RK "4 vapor whersa: 
ur inary  excresion cxwdad fecal exeretion wit3 the aerosol, Our ceager 
da ta  seem nost compatible with the assumption however, t h a t  wi th  both 
forms o f  Ru, the absorbed zict€vi$y is r a p i d l y  excmted ,  x i t h  u r h c  and 
f e c c r  'being of the same o r d e r  o f  X a p J I i t u d a .  



The evidence seems d e f i n i t e ,  t h a t  Ru04 I s  absorbed from the 
lune, more r s D i d l p  a t  first, but whether t h i s  is a function of' valence 
s t a < s  o r  pnysica; state  is not known. The data kn Figure 1 i n d i c a t e s  
th3+ ~ f ~ e ~ o s 3 t "  R1.i le9v23 the lung x i t h  a 7 day initial half-time while 
'*vapor" Ru leaves with a 1 day i n i t i a l  half-the. 

264 1- 2134 Inha la t ion  of 300 d a y  C e  - R, Abrama 

On Dec. 21, 19i+i+ we exposed a group of' r a t s  t o  an ataosphere 
containing 300 day C e  from a M: oarbon arco ( See previous reports f o r  
d e t a i l s ) .  ht this time, 4& montbs l a t e r ,  it is perhaps xo r th  while t o  
summarize the  status of the exposed animals (which had received an a 
average dose of 50 uc per animal), O f  21 r a t s ,  9 became very ill ( l o s s  
o f  30 t o  &@.body weight and extensive r o s p l r a t o r y  involvement) ivi'bhin 
t h e  first 2 months, A t  l e a s t  6 of these 9 vmre "vhat we c a l l  moribund, 
A11 were sacrificed before death t o  ob ta in  t i s s u e s  for h i s t o l o g i c a l  
workupc In t h e  past 2$ months a l l  of the 12 surviving animals have 
been pain ing  .veight and appear per fec t ly  h e a l t h y ,  They are being 
m i n t a i n e d  on the  assumption that l a t e  neoplastic changes na3 occur.,  
Thus xe seem j u s t i f i e d  i n  calling t h i s  d o s e  (33 ~pc per gm lung or average 
of 2,25 mc/gm body weigh';) an LD 30 or p r h a p s  an SD ( s i c k  d o s e )  50, 

- R o  Seibert 

Over 7 s o n t h s  ago a group of r a t s  were exposed to an a e r o s o l  &' 
57-czuy YtAriVLin gut up by atomizing an aqueous s o l u t i o n ,  Each rat received 
an I n i t i a l  l u g  dose of 26 p c ,  AS a result of r a p i d  e l i m l n a t i m ,  t;hese 
rats rece:iw& a t o t a l  l u g  dose of on13 sone 1500 rsentgzns.  Now a f t e r  
7 months-there is s t i l l  no evidence of damage to these ra t s ,  

Euring "Js past month, another attempt was made t o  rroduc 4 acute  
damge ai-th Po 
The r a t s  Nere anesthetized and cannulated--the open ends of  t h e  cannulas 
beine i n se r t ed  t h r u  rubber grommets in-to R 1,3 l i t e r  brass chamber, The 
act ive  s l ec t rode  was i n se r t ed  through the  tog of  the chamber, 
filling t h e  chamber w i t h  0 

e l ec t rode  was inserted, t h e  chamber r e f i l l e d  with 02? 
repea ted"  

the 13 d a y s  s ince exposure 5 gut of 21 experimental rats have d i e d  and all 
of 14 c o n t r o l s  are s t i l l  a l ive , ,  

This time &OO mC of Y ivere evaporated on 4 carbon electrode-:  

mer 
the  arc was struck (250 v o l t s ,  4 smps) for 

and the procedure 
30 sec, and t h e  animals a1 f owed t o  breathe f o r  5 minutes, '- Then a fresh 

The experimental se t -up  is  shorn in. Figure 2, 

Analytical data on t h e  dose received a r e  not y e t  available,  During 

246 I L E  221Le Comparative Toxicity o f  Radio- stroiltiurn i n  ----- t h e  %abbi+ -- - R a t  
and ;,;~use - David Antbong & R ,  D, Finkle  
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i.5 

6902 

6 901 

6903 

6886 

68% 

6899 

686 9 

6882 

s c / K i l o  duso Time of Death - Femur Carcass Viscera 
Level in Days $of Injo ~ o s e  

8 

5 

2 

7 1.2 57.. 5 0*3 

12 3-03 7005 0,2 



T a b l e  2 

Dis t r lb .Kt ion  o r  :% in t h e  RabbiB 

Femur Carcass Viscera 
_II_ 

i3a5bit No, ~nc;/Kilo ' Tine o f  Death in 
.;ua 'Ls c3i Day 8 $ of U j ,  Dose 

2178 

2145 ' 
2130 

2139 

2167 

2110 

8 

3 

8 

9 

10 

12 

12 

11 

13 

20.5 .9 

191 

100 
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Table ,7 

Retention of Sr89 i n  t h e  hlouse Femur and Carcass 

c Mouse -- Number - - .  Dose/Kil-o 

i7L3.7 

17418 

17416 

17622 

17455 

P e 2 

2 

2 

Ave: 2m3 Group 

3 

3 
Ave: 3me Group 

5 

5 

3 

5 
Ave: 5me Group 

8 

8 

8 

*Carcass inc ludes  both femurs, 

101. 

103 

1.2 

102 

105 

1.0 

1.2 

.9 

1 e 4  

09 

107 

102 

1.5 

1,6 

108 

008 

104 

Car ca 3s-5 
Retantion 

3200 

30 



The d i s t r i b u t i o n  o f  Srg9 within the skeLeton has been 
determined on 3 r a b b i t s ,  3 rats,  and 5 a ice  to date., There 
vn-- to be no ? v o i e a  dtff’erenca in t h i s  distribution and 
there is l i t t l e  cans is tanc  d i f f e r e n m  from bone to bone withir? 
3 ?T’.’? i p s o  ‘ditb. the concentrat ion of s t ront ium i n  the femur 
~ ~ c r i  as iuc, (t t ioie 41 -cine average concentration I ’m each bone 
s tud ied  (;vith the exceptkon o f  t he  sternum) fell in the range 
of 95 - 16, The sternum was undoubtedly lower because of the 
inc lus ion  of considerable amounts of  non-bony , oar t i l agenous  
mater ia l ,  The vertebral segments contained some * x s c l e  and 
connective t i s s u e  that could not  be removedo It is i n t e r e s t i n g  
t o  no te  that the v a r i a t i o n  from bone t o  bone in a& individual  
animal is usually about 2 t o  3,5-fold while i n  any given bone 
the concentrat ion also v a r i e s  from one animal t o  another  by 
about 2 to. 3 0 5  fo ld .  I n  gene ra l ,  It can be s a i d  t h a t  the average 
concentrat ion o f  st ront ium does not  vary consistently f r o m  bone 
t o  bone in any of the three species sf,udied. 

r a b b i t s ,  and on the  3 and 5 mc rats a n d  mice, The f e c e s  and urine 
of t h e  r a b b i t s  and rats were co l l ec t ed  separately from i nd iv idua l  
sninlsls while mixed excreta c o l l e c t i o n s  were made from groups o f  
6 nice, The o v e r a l l  excret ion of 4 of the 6 r a b b i t s  s tudied (table 
5 )  r m  from 33-64% of the in j ec t ed  dose,  t h a t  of the  rats ( tab le  6 )  
anounted to 25-35$ and of t h e  mice (table 7 )  about f&o The amount 
o? Sr excreted by tae rabbit, a s  recorded i n  our data, i s  l o w  ‘by 
an unknom amount, probabiy about 5 $ $  since the urine col lec ted  
d w i i z g  $he first 18 hours was discarrlat! t h r u  a misunderstanding, 

Excreta aere co l l ec t ed  a t  3 ,  7, 14, and 21 days on the 4 IIX: 

A d i s t u r b i n g  featilrs of the mouse d a t a  was the  apparent 725 
ova-al l  moovery  of‘ the injected st ront ium, The 2 6  n o t - l o c a t e d  5y 
cur analyses wes yrotx ib ly ;  (1) excreted a F t e r  t h e  exc re t ion  collection3 
were d i s c o n t i m e d  ( U t h  day) and (2) exweted  but then s tuck  on the 
cages where it %as never c o l l e c t e d .  Evidence for t h e  Porner was 
given by t h e  external counts  cn t e n  mice, These counts were taken 
first s h o r t l y  a f t e r  excretion collections were suspended, and then 
again 63 weeks l a t e r ,  
average loss ;“14s 11 percent ,  
even more impor tmt  s ince  it was found t hab  cages which had been used 
for ;his experiment had as much as 45 uc or‘ hydrochloric acid-solublo 
s.c;.ml?-Zilm adheriris to them even though the? had bean repeatedly atwam- 
star? . i ieed arid xasked with soap and watero 

All. ten  o f  t he  mioe  l o s t  strontium and the 
The second source of loss was probably 



.. 

- Bone Distribution 

F t k  a a  
13 
% z  

2158 

2163 

2156 

6885 

6868 

6888 

176.16 

17470 

174 57 

17465 

17458 

Average : 

Range : 

Vertebral 
* Column 

(All values are r e i a t i v e  concen t r a t ions  witb t h ~  femur taken as 
loo , !  

R a b b i t s  

80 

89 

150 

112 

90 

6b 

96 

75 

43 

43 

65 

82 

112 

103 

98 

122 

51 

123 

1.00 

90 

133 

103 

154 

108 

100 72 

100 59 $4 

100 35 

Rats 

5 5  

100 56 44 

100 

Mice 

41 43 

- 

100 87 95 

122 a15 

100 76 99 

99 110 

100 79 80 

82 

80 

68 

49 

ST 

82 

97 

85 

104 

79 

35 

31 

27 

28 

58 

79 

54 

45 

l o g  112 

111 162 

U4 115 

84 190 

54 87 

81 103 

50 56" 

87 

98 lut 
73 63 

67 103 

87 111 
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Tab le  5 

Excret ion o f  2r89 by R a b b i t s  

0 t o  3 Days 3 t o  7 Days 

02 
a, 
0 

k Q) 
P R 

8 
4 

7 to 14 Days T o t a l  

+ A l l  0-3 day u r i n e  samples  are low by an unknown amount due to 
a c c i d e n t a l  loss o f  t h a t  c o l l e c t e d  i n  first 18 hours, 

The d i f f e r -  
3ilce l a  due 23 Sr recovezed *:]hen cages were washed down .vith d i l u t e  
HC.'- aL ecd ~ l "  experiment, 

* :.;; 1 ~ s  t o t s 1  is greater than  t h e  sum of m i n e  and feces,  
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Table  6 

Excre t ion  of 3re9 by Rats 

(All values below are in percent of injected dose) 

6883 3mC 

6904 

6881 

6 $77 

6893 

6866 

8869 5mO 

6891 

0868 

6599 

688? 

6852 

409 20.7 

0 a 13 1.2 89-0  

109 0 87 1200 2509 

601, 26,3 

a 14 0 2 ,o  8804 

1104 3.709 



17420 

t o  

17425 

1745 1 

t o  

m . 5 6  

17426 

to 

J-7431 

17469 

to 

174.74 

Tot a1 
- 

Liu 3u, LO */ aays 
Kilo  W e s  {rim & Feces 

Feces 

3mc 35 a 2  3 . 0  39 

302 39 



The e f f e c t  of radiostronC€u-n on t,he growth r a t e  was narked Sy 
a a a r p  species  difference (Table 8). The r a b b i t s  that survived t o  35 
d ~ v -  - 4 ~ ~ d l e s s  of *heir o r i g w a l  dose,  grew a t  about the same average 
r a k  in P a c t ,  ratblzs t kaz  d i e d  from the ef fects  ai. the strontium 
d j d  n o t  shov' a m e e t l y  decreased r a t e  of growth even Q few days before 
uanta. i n  t k e  rata and e s p e c i a l l y  i n  bhe mice, however, even the 
lobvest dose of strontium significantly hivered t he  average rate of 
&roivth. As t h e  dose incrsased,  t h e s e  was a stepwise decrease i n  
groa th  r a t e .  Those rats and mica that d i e d  from t h e  effects of t h e  
strontium showed a sharp loss i n  m i g h t  before  death,  

The survival data (Tableg) i n d i c a t e  an acu te  (30 day) L,D, 50 
for radio-s t ront ium i n  r a b b i t s  and rats of  about 5 mc/kilo with a l l  
deaths occuring between t h e  7 th  and 17th day, 
with previous experiments, 
t~ t h e  strontium than they Nere i n  previous experhents ,  Whereas, an 
L,D, 50 of ebout 6 mc/kilo (TJithin 2 t o  3 aeeks)  had been noted i n  
t x o  e a r l i u r  experiments, i n  t h i s  series the L,D, 50 for the  same time 
p e r i c d  appeared  t o  be g r e a t e r  than 8 rnc/kilo, 
8 ?;;:.esks, h o m v e r ,  a l l  of t h o  eight mice a l lowed t o  remain i n  the 8 MC 
group lost weight s a p i d l y  a d  d i e d ,  

Thj 3 is i n  c l o s e  agreement 
The mice, however, were much more r e s i s t a n t  

In t h e  period from 5 l t o  

The grubable s r p l a m t l o n  o f  this l ~ t v  t o x i c i t y  of strontium in 
tlzaoe n i ce ,  lies In t h e  rnuch l m c r  retention of strontium than seen 
p r e v i o u s l y ,  r ~ c l  analysis of 4.4 carcasses from mice In previous sxperi- 
aer~ts revealed an average re ten t icn  of 4.5% of the injected dose (range 
33 t o  6%) x h i l e  a s imi la r  a * l ~ l y s i s  on 15 c a ~ c a s s e a  from this experiment 
shoxed o n l g  33% re ten t ion  (range 20-384&),, Since the L0Dc50 of 6 mc/kils 
was es t ab l i shed  on these nice showing a t o t a l  r e t e n t i o n  of 47% in t h e  
ea~ 'c3s3 plus femur, it could be said t ha t  2,8 mc/kilo of r e t a h e d  
st:rontiurr!  represented t h - & . ~ ~  5Whe 32$ ~ o t n l  retiention as measured in 
this experinegt w m l d  mount t o  a r e t e n t i o n  of 2,6 mc/kilo even i n  tke 
h i g h e s t  { 8 rcc/kilo) l e v e l  of this Experiment _. 

dnca, f o r  t h i s  experiment i 3  not  g r e a t l y  out 02 line :vith that from 
I,.;'Y.-:';Dus s tuuies .  

Therefore,  t h e  m o r t a l i t y  



Tails 3 

The Effec t  of In jsc ted  of srg9 on Growth - -I 

0 

2 

3 

5 
8 

2 

10 

6 

10 

6 
6 

6 .  

Rabbits 

2210 10 2650 4- 20 

2190 9 2700 + 23 
2120 3 2540 + 20 
2070 a 2490 $ 23 

2110 3 2590 .f. 23 

Rat S - 
174 6 278 60 

16 8 3 237 41 

166 6 23 3 bo 

16 3 2 252 + 55" 

16 5 1 lt7 --- 11 

12 20,4 12 26,9 31 

13 1809 12 220 5 .i. 25 
12 2003. 12 22e7 {, 13 
12 2001 11 20,l 0 

12 1909 9 -L/ 0 I -- 21 ' I C  rl 

* Excret ion data shows these two r a t s  to have been gut-injected, 
Thus they  d i d  not  really receive t h e  dose indicated, 



Tab le  9 

Time ( 2  
Sacri? 
ice in 
Bays - -..-- 

No,Aniroals No,Dead in F b e  of Death in Xo a c r i f i c e d  
30 days Days 

6 

5 

6 

10 

6 

48 3 

5 2 1t-lJ.l 

1 x-4 

1 32 

0 3 c 

c) 55 3 

10 

8 12 
1- 4 

5 0 

2 

3 

0 

3 

3 I) 
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After  death, o r  following s a c r i f i c e  when in a moribund . 
condi t ion ,  au tops i e s  were perfopmed on LO r a t s  and 8 r abb i t s ,  
The gross pathologica l  findings m d  t h e  number of animals i n  
which they occured are given in t a b l e  10, 

It can be seen that the  gross pathological  p i c tu re  i n  
general was one o r  widespread hemorrhage, 
crises, however, d i d  it seem a s  though the  amount of blood lost 
was s u f f i c i e n t  t o  be a major cause of  death, 
noted in two r a b b i t s  was of a gas-gangrene t y p e  and was probrbly 

bhese r a b b i t s  there was severe involvement of the cecum, aqFei?dia, 
and terminal ileum with extensive hemorrhage and necros is ,  
Numerous gas pockets  in the r e n t r a l  abdominal wall  rvere a130 observeds 

In only two o r  three 

Ths p e r i t o n i t i s  

a result o f  t h e  l o c a l  i r r a d i a t i o n  following t h e  injection. - .cn 

Whsn a l l  t n t  dets are cccsidered, t h i s  experiment elves RO c lear  
ind ica t ion  of t h e  relation Detxeen L G C ~  EIL--; ULiQ tioxlclty of retained 
r a d i o - s t r o n t l u ,  The mioe ~ ~ b i c h  r e t a l n e  about 2,6 n i l l i c u r i s s  or' 
Sr p e r  kilogram of' body weQhP; (32% r s t e n t i o n  o f  an 
were st i l l  somewhat b31au the  L,D, 50 l e v e l ,  The retained &roi l t ihn 
in the r a t  at t h e  L,D, $0 amounted 60 about 3 &/iSllo (655 of 5 mC/k;llc t 

while %he r a b b i t  r a t a ined  about 1 millicurie per kilogram 
5 & / k i l o )  at the L,D, 50 l e v e l ,  Whather t h e  graater  toxicity of Sr89 
i n  t h e  m b b i t  was due t o  i ts  s ize  (and a t tending  neg l i z ib l s  T p r a d h c i m  
leakage") or was a result of a species d i f f e rence  i n  r a d i o  s sns i t2v i tg  
2 3  not apparent from this experiment, 

mc/kiLo dose) 

(2% of 



Table 10 

Gross Fathology of 10 rats 

Hemrrhagio mesenterio lymph nodes 

Hemorrhagic t e s t e s  

3.1 bcut an eous pet i c h ea1 hemorrhage s 

Hemorrhage i n t o  lumen of in tes t ine  

Hemorrhage of knee j o in t  

Hemorrhaee o f  stomach mucosa 

Hemorrhage of  epicardium 

Free blood i n  stomach 

Edema ole face  

Hemorrhage of kidney cortex 

Number showing 
symptoms 

6 

5 

4 

4. 

3 

3 

2 

2 

1 

Gross Pathology o r  8 r a b b i t s  

Eemrrhage in wall of cecum, appendix, colon 5 

Yello.yv, spot ted l i v e r  15 

Xenorrhagic mesenteric lymph nodes 3 

Hemorrhagic mucosa of stomach 3 
Hemorrhages and degenerative changes i n  kidney 2 

Gangrenous p e r i t o n i t  is of cecum, appendix, and terminal 
ile-an 2 

Rempericerd ium 

Bemrrhagic thymus 

Free blood in sf;omaeh 

1. 

Extrerce hemorrhage of u r e t e r s  & ex te r io r  surface of 
U ~ ~ X X F ~  b l a d d e r  1 



T h e  feeding experinmi; d e s c r i b e d  in previ0u.s remrts ar? b e h g  
continued, Rats have nosv k e n  na i s t a ined  \;n 2OC nioroccries G T  yttriur~ 
d a l l y  over a f o u r  month p e r i o d  -,vi?;;lcut any evidence of' pa thologic  chC-x;- 
A number of t h e  an ixa ls  which Tecel.J€d z f h  microcur ies  dail:! !is73 ?;em 
s a c r i f i c e d  i n  o r d e r  Lo determine how imch material ha3 been . m ~ s o r ~ . c d ,  
The r e s u l t s  show t h a t  one week a f t e r  feeding,  t h e  bodies  c)T ~n:rne.X~:l 
which Tecsived six m€crocurfss d a l i y  contained lssv than 1/1QCI,OUCS of' 
the t o t a l  dose x h i c h  wets givan ,  

Litteers o f  young have besn d e l i v e r e d  by several rats and n i c e  
whicb rese!.ved . s t r o n t r i u n  m u  plpodUCt E $  v a r i o u s  times, Pxeliminar13 
ana lys so  of  the orf'spring h d i c a t e  t h a t  some of t hose  rnateria1s may 
be transferred t o  t h e  embryo d u r i n g  g e s t a t i o n ,  but t ha t  the concenk7'3i;ii.:: 
in t h e  young are fn gons ra l  conuieerable  m a i l e r  than  in t h e  nothe22 
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so 
Of 
wi 

In addition t o  t h e  above studies ,  the experinent  was designed 
as t o  corre la te  as closely a s  p o s s i b l e  t h e - p e r i p h e r a l  blood findings 

' the experimental a n i n a l s  exposed t o  varying mounts of  &amma r a d i a t i o n  
th t h e  histological findings 9' :he hotmopoieeio orguns, To accomplish 

t h i s ,  careful and complete blocu counts  yvere made or each animal a t  t3e 
i n t e r v a l s  previously described , -- - - 

*Complete blood c o u n t s  inclcded Hb i n  8 ams per  lOOcc blood, 
cry-Lhrocytes ,  p l a t e l e t s  and l eucocy tes  p e r  m 5 reticulocyte percent 
and d i f f e r e n t i a l  percent  (300 c e l l s  c o m t e d )  
- 

T:vo experimentals and two c o a t - o l s  ;J.iere then saorif'icad after receivine 
approximately 100r. 200r, 300r, 4.C!Or, and 6'?5r0 The remaining 10 co r i t ro l s  
u d  10 eqer im-c ta l  a d . i i d s  ' i r e ~ c  s x r i f i c e d  after thc -kt.tsr received 
u p p r o x i x a t e l y  715r. 
p r e v i o u s  ex2eTiment a t  NSI (see CH 2.588) had indicated t h e t  a f t e r  a total 
dose of 700r 'to 800r d e l i v e r e d  at ?3,8r/ 8 hour/ day, about 50$ of t h e  
aninals shaded hena+;ologlcal ef'rect s ;;rhile the balance ;iere comparable 
to the contrDlso S a c r i f l c i n &  ia t h i s  c r i t ; i c a l  ~ e r i o d  woufj. t h j n  Frovide 
a c r a s s  s e c t i o n  of  ani5aJ.s i n c l u d i a z  chose which showed no hematolozical 
ef2't'ect;s ( a r d  presumably only sub t l e  o r  no h i s t o l o g i s a l  changes in t h e  
haemopoietic t i s s u e s )  and those havinp, a m r k z d  anemia, l suaopcnia  and 
t h m ~ l n c y t o p e n i a ,  with narhred p a 5 h o l o g i c a l  changes, in %,"le henopoPetic 
t i s s u e s ,  This, in f a c t ,  .yas t h 3  case a n d  h e r e w i t h  M sumary  ctf t he  
haociatclogical  f i n d i n g s  is given, Yie h i s t o l o g i c a l  stuc"jr and corre l s t :oa  
. ; i t 3 c  3;eriphera'r b lood  s tudy  x i l l  be p,iven s t  a l a t e r  daLJeO 

* . 

The groups m r e  shc r i f i ced  i n  % h i s  aianner because a 
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autopsy  dr by -n ic roscopic  ev idence  ivhen such a n i m s l s  were examined 
h i s t o l o g i c a l l y ,  It must be a s s u e d ,  therefore,  tha t  this anemia 
resulted From t h e  e f f e c t  of r a d i a t i o n  on r e d  c e l l  p r o d u c t i o n  and 
hca.c:Iy/sis a s  a result o f  r a d i a t i o n ,  

INDIVIDU,iL CLINICAL RXSORDS 

Individual data sheets on one of t h e  e x p e r i m e n t a l  aninalts 
which received 686r and o f  A c o n t r o l  animal are inc luded  f o r  comparison 
(tables 11 and 12);;mean blood units are given i n  f igures 3,40586,7 and 
8 ,  These data  and o t h e r  individual data r e c o r d s  b r i n g  o u t  severa l  
impor t an t  considerat ions:  . .  

1. The o n s e t  ole significant chanp>:e i n  the hamato log ica l  s t a t u s  
of  the exposed animal given i n  t a b l e s  cannot  be d i f f e r e n t i a t e d  
mequivoca2ly  from t h a t  of t b d  c c n t r o l  u n t i l  t h e  forruzr has received 
a p g r o x i a a t e l y  405r, Eotwvtsr, t h e  iQmean's d a t a  o f  t h e  exgosed group as  
sompared x i t h  t h e  nornals ( r i g u r s s j - $  ) i n d i c a t e  t h a t  s t a t i s t i c a l l y  
significant diff ,erences b e t m m  tlie blood p i c t u r e  of' t h e  exFosed and 
c s n t r o l  g r o u ~ s  ar9 appareat ef t s2  less Chan 130ro 

2 ,  The d i f f e r e n t i a l  o i o o d  p i c t u r e  i n  terms o f  percent o f  w c h  
coTi s t i t uca t  I s  not  r e m a r k r b l y  a l t e r ed  u t  il t m m i n a l l y ,  when a i -e lnt  ive 
lymphocytosis is the r u l e ,  
n s  the number of other cons'Lj.twnt3 has, as is indicated by fi:,ure 3 A 

been :tiai*ksdly rsduced by t h l s  stage,  

The i ? b s o l u S ~  niun'uer of bylaphocytas as wz.11 

3 ,  The r e t i c u l o c y t e  percentage is e s s e n t i a l l y  unalterea in a l l  
of t h d  exposed a n h a l s  and c o n t r o l s ,  In  view of  t h e  f a c t  t h a t  t h e  
ret i c n l o c y t c  percentage is o r d i n a r i l y  c o n s i d e r e d  a r e l a t i v e l y  3ensi+,ive 
i n c f c u t i o n  of' r a d i a t i o n  expcsure ( R ,  S ,  S t o n e  et a 1  -- unpublished d a t a )  
and u s u a l l y  fill Is concmmi tan t ly  .vith t h e  leucocyte  count  a f t e r  a c u t e  
moderate d o s o s  cf D a y  (200r t o t a l  body t o  r a b b i t s  o r  ~ i t h  t h e  use of: 
PJ2 t h e r a p e u c i x l l y ) ,  it i s  not e n t i r e l y  c l ea r  tvhy such i s  n o t  t he  case 
i n  5h i s  exper iment ,  The facts ;vi11 await u a r e f u l  histological s t u d y  of 
S h e s e  a n i m a l s ,  but o b v i o u s l y  red c e l l  g -oauct fon  I s  Froceeding  at 4 r a t e  
more or less comparable to nornal o r  one cannot u s e  the r e t i cu locy te  
percentage of th!e per iphe ra l  blood as a c r i t e r i o n  the reo f ,  

BEAN BLOOL) V A L E  

,;rith.net IC mean lev2l .s  and s t a n d a r d  deviations were mr;fl?l:ted ?OT 
hemoglobin, r e d  count a white count h e t e r o p h i l s ,  lynFhocytes, placte?-el;s, 
and p e r c e n t  r e t i c u l o c y t e s ,  3x1, a d d i t i o n  t o  t h i s  t r e a t m a : ,  geion.=tr2r: 
means were coeputed t o r  h e t e r o p h i l s ,  lymphocyte,  ;U + A  a l e ~ o ~  
reasons For coapu t ing  geometric m a n s  have been given ir, e a r l i e r  r e p o r t s ,  
IC ' L ) P % C ~ ~  '.ve may sag tha t  .the ;eolaetric i:iGaEI is &L- r3k~ 'bad&~ur :  ue 
t h e  ~ e g o n s e  of' e tyglcaX animal than is t he  a r i t h e t i c  ~ ~ G I T ,  n h p r 3  

http://rith.net
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v a r i a b l e s  having r e l a t i v e l y  large d i spe r s ions  a re  involved. 

Graphs a r e  s resented  f c r  hemoglobin, red count ,  h e t e r o p h i l s ,  
lymphocytes, p l a t e l e t s ,  rind r e t i cu locy te s .  Hemoelobin and rod count 
a r e  p l o t t e d  on t h e  usual a r i t h n e t i c  g r i d  Heterophi l s ,  lymphocytes 
and p l a t e l e t s  a r e  p lo t t ed  on a semi-log g r i d .  This i s  done because 
it has  been shown t h a t  for these var iqb le s  t h e  response a 8  ? lo t t ed  
on a semi-log grid is rowhlj Froport ional  t o  t h e  s i z e  of  dose, Also, 
t h e  responses on a log s c a l e  aay be resolved into one o r  more s t r a i g h t  
l i n e  portions.  
i n t e rp re t ed  d i r e c t l y  as r ep resan t ine  a uhiform rate of  chaxqy of t h e  
v a r i a b l e ,  in terms of per-cent change p e r  day, Finally, on a semi-log 
scale ,  t h e  c o r r e l a t e d  v a r i a t i o n s  due t o  environmental in f luences  a r e  
independent of level, 
correc ted  response curves ,  i n  ovhich t h e  v a r i a t i o n s  i n  con t ro l  l e v e l  a re  
removed fzom t h e  c o n t r o l 3  (resulting i n  a s t r a i g h t  l i n e )  and frcm the  
experjlmontal group t o  t reatment  alone. The duant i ta t ive e s t - b a t e s  o f  
ra tes  of chanee Given below are  made poss ib le  by t h e  smoothing ef‘f’ect CP 
t h i s  c o r r e c t i o n .  

The s lope  of these straight, l i n e  po r t ions  can be 

Luvantage is t aksn  of t h i s  f a c t  i n  p l o t t i n g  

The geometric l eans  of lymphocytes (fig. 3 ,  c o r r e c t e d )  drop t o  
5% of pre-exposure l e v e l s  In abou t  15 d a y s ,  a t  8 cons tan t  r a t e  o f  5% 
per  dey, Thereaf te r  there is a uni form ~3.0:~ dec l ine  of  O + @  p e r  day, 

The geometric clean of h s t c r o p h i l s  ( f i g .  b ,  corrected) igemain a t  
ca“ a l ip ,hCly  above pe- t rea tment  levels f o r  about 10 days, then drot, 
a h n p c l g  t o  about sC$ of  pre- t roatnent  levals -“where t h e y  reraain, with 
p o s s i b l y  a slos d e c l i n e ,  u n t i l  the 60th day.  The e f fec t  on the  
h , , S d r o p k i l s  i 3  roup,hly o f  t h e  same magnitude 8s t h e  e f f e c t  on Lhe 
l;iJphocybeF, but because o f  t h e  grsa te r  r e l a t i v e  v a r i a b i l i t y  o!: che 
3 e t t z r a p h i l s ,  t ha  e f f e c t  is lzot as n o t i c s e b l e ,  The l a c k  OB’ r?sca:?se 
2:- t h e  h s t e r o p h i l s  f o r  t h e  I”ii?s.t, 10 o r  3.5 days shoull Ba in tor ; , ?e ld  
:ii.;h x u t i o n ,  A s h o r t  p e r i o d  o f  r i v e  or slow d a c l i n e  ni2ht Le Q X E ~ ~ T ; & ~  
i n  i-Li2ip2.e exposur-, experinents ,  b y  extension t h e  i’iEd9iIg of  a2 
ear17 rise precedine t h e  Geeline l a  s h g l e  dose e x p e r h e n t s ,  The trhi’ze 
cour t  {fig. 5 )  is a couiposi>% of t h e  h a t e r o p h i l  and lymp5ocytz z e s p n s e s ,  

In t h e  p l a t e l e t s  5) there is no chanee i n  the g,eoli;efric mm 
s e l u e s  d u r l n e  t h s  fi,-st ;Ye& or’ treatment, Pron t h e  first :veek t o  chs 

60th day there i s  a p s e c l ? i t o u s  d r o p ,  & i c h  is s t i l l  a c c e l e r a t i n g  a t  t h z  
Last measurement, On an arit?mst’tc: sca le  the p l a t e l e t  TicCirz  is m e  
of  a l i n e a r  d e c l i n e  i’Qr t h e  l a s t  $0 days,  bus the 1ogczi t lmiQ pl:’ 
corresponds  better $0 t h e  c l i n i c a l  and pathological p i c t u r e  of  suadcn 
heniorrhagic demise, 

60th d a y  t h e r e  is E a i i f o r m  d e c l i n e  cf abolit  105$ p e r  f e y .  . \ P t e r  thi3 
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The sp leen ,  lymph node, appendix and thymus of  r a b b i t s  ?/ere 
exarninsd a t  1, 3 ,  2nd 8 hours a f t e r  exposure t o  s in@e doses o f  
x - x y  a t  25r ,  12r, and 6ro 

The r a b b i t s  were not i n  good h e a l t h ;  revealing in both t r e a t e d  
ond tmtrea.ted a n i m l s  an extensive p a r a s i t i c  i n w s l o n  of the appendix, 
and Zhronic i r ivolut ionary Gharlges i n  t h e  thynus  and i n  the  1yrni.h nodes, 
Rut a t  25r, i n  the spleen and lymph node, d e f i n i t e  damage J J ~ S  d f s -  
cern2ble above the background o f  chronic  change, The damage, most 
obv ious  a t  8 hours, consisted p r i n c i p a l l y  of  dead small and medium 
lymphocytes i n  t h e  lyxphocytopoietic nodules, tit 3 hours, after 1 2  rp  
t h e r e  m s  a l s o  an increase i n  n u c l e a r  debris i n  these locations; i t  19 
p r c b a b l e  t h a t  t h i s  debris resulted fron the radiatf.on.U(ith 6r there  was 
ho d i f f e renee  betmen t h 3  tretited and un t r ea t ed  r a b b i t s .  

142 BhW 2310,2410,2611 EPTd2TS OF 21lXT.L D O S E S  OF X-HADIATION ON - X G S  - 
X o  E. P a i n t e r  
K O  S a i f t  
0, France 

Durinc t h s  past moczh t.vo j o g s  were g iven  a sing12 dose of 3 0 0 ~  
8 o t a l  body x-radiation, p r i m a r i l y  t o  s tudy  blood chemistry and second- 
a r i l y  t o  o b t a i n  additional su rv iva l  dat 'a .  
t h i s  dose p r e v i o u s l y  had d i e d > o n e  a t  1 5  and one a t  17 days G f t c r  trez.i;= 
mect, One of t h e  a n i i a l s  treated this rronth ( $ 4 3 )  is s t i l l  a l i v e  3.4 
days n f t e r  i r r a d i a t i o n  t h e  c;tfier {#&I+) d i e d  cjn t k e  18th day, 

TNO dogs .idhicb bad Seen given  

C l i n i c a l  d a t a  on b c t h  t r e a t e d  dogs are given in table 12. The 
Rama%ological data 3 h 0 ~  t h a t  bGth t h e  ivhite and r e d  c e l l  coilllt3 and 
bemntoc r i t s  do,creased s t a a d i l y  but t h a t  i n  the S U X . Y ~ V ~ S  some recovery  i n  
a h i t e  c o m t  Rild hematocr i t  m s  evident  by t h r e e  seeks, 

The surv iv ing  dog (&!+3) sho,ved a riaxiram loss in ;fJeiebt of? J.I-6 
percisct on the 2Sna day mi  silzca then has bsen s l o x l y  goinliig< 
C39niealQ the ,?er iod frm t h e  15 th  t o  22nd day wz3.s cha rac t s r i s ed  i n  
t5.i.s dc;g by a 1.5W increase  I n  r e c t a l  tcir.perature, 10 percent increase  
i n  heart  r a t s ,  eszsssive s a l i v a t i o n ,  heEo*?shagic s p o t s  on t h e  sk in  3n.d 
l e t h a r g y ,  The u r i n e  bccnrr;a s l i 2 ,h ' t l y  g r e a  d u r i n g  the critical lCl-20 
d s y  p e r i o d  and u r i n e  out2ut decreased 5C! p r s e n t .  
decreaszd by 75 p e r c e n t  dur ing  this p r i o d .  -411 o f  t hese  syLup%~:-s ::ia~e 
noiv GiazFpeareC 

Food anci m t e p  i n t a k e  
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Tabhe 12 

Days a f t e r  Y. B, C, R e  B. C, Hoto Sedimentation 
I r r a d i a t i o n  

Control  

2 

6 

10 

uc 
19 

23 

26 

28 

30 

33 

C o n t r o l  
._--- - -,.,-_ ^__.__ 

2 

6 

10 

14 

15 

17 

* Normal rl 

12,400 

3 ,550  

1,600 

850 

200 

400 

650 

1 800 

6 , C N  
-- ~ .- .- 

.11,450 

39600 

1,800 

450 

100 

i c e l l s  in p 

5,870 000 

5,650,000 

4,720,000 

4,260 000 

3,110,000 

2 , 9?0,000 
2,630,000 

3 090,000 

3 p 360,000 

7,410,000 

6 270,000 

---- 

5,900 000 

5,320 000 

3,640,000 

isma of  x-ra 
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The dog t h a t  d i e d  (#a) l o s t  24,6 percent of his body weight, 
One Neek preceding death and cont inuin8 u n t i l  dea th ,  food in t ake  
decreased almost 100 percent ,  w a t e r  i n t a k e  85 percent  and urine out -  
put 45 percent ,  The ur ine  became increas ingly  green and dark i n  
c o l o r  during t h i s  period. Spec t rometr ic  measurements made by D r ,  
Schviartz showed t h e  green pigment t o  have a maxinu71 absorpt ion a t  
640 rnpo t h e  same pesk as b i l i v e r d i n ,  The blood plasma appeared normal 
i n  c o l o r  on t h e  1 5 t h  day but a sample taken on the 17 th  d a y ,  l e s s  than  
26 hours before death WRS a b r igh t  yellow green, 
were i n  2,lOC r i s e  i n  r e c t a l  temperature,  100 percent  increase  in hear t  
r a t e ,  excessive s a l i v a t i o n ,  develo3merf sf hemorrhagic and sdematr;us 
a r e a s  on t h e  s k i n  and mco”*a membranes and l e thargy ,  

Other l a t e  symptoms 

Table 12 s h o ~ s  t k a t  c l o t t i n g  time and sedimentation rate increased  
before  t h e  J o g  showed g ross  s y n ~ t o x s -  
min. ) increased by 13 t imes in. d o e  ,1143 and by 74 t b e s  ‘ in  doe $44, Zrsine 
normzl r e d  c e l l s  i n  t h e  plasma of t h e  i r r a d i a t e d  a n i n a l s  and c e l l s  02’ t h e  , 
l a t t e r  in n o r m 1  plasma it has  been found t h a t  t h e  f a c t o r s  responsible 

i = u ~ ~ e s  vier0 obtained o f  sedimentat ion r a t e  versus  hematocri t  ~ i t b  added 
p l a s ~ t ~ ~  and :vith s e m .  These curves  show t h a t  pa r t  of t h e  i n e r a s e  i n  
sedimentation r a t e  can be accounted f ‘~r  by the decrease i n  hematocrit, 
T h e  cuzves f o r  t h ~ :  t rea ted  ciop,s are s t e z p r  than f o r  c o n t r o l s  and t h e  
d i f f e rence  bet:Jeen t h e  plasma and serum curves i s  g r e a t e r :  hence a 
secord p a r t  o f  t h e  increased sedimentation ra te  x-0. 2 -  due t o  an 

. i nc rease  i n  Fibrinogen, The serw curves  I’OT t r e a t e d  dogs l i e  above 
t h o s e  for c o n t r o l s ,  hence s o m  uknorvn additional f a c t o r  must be present  
in the serum., 

The sedimentation r a t e  !mfi a t  60 

for t he  increase  i n  sedimentation rate r e s i d e s  i n  t h e  plasma a lone ,  I 

The plasma clearance of phenol red was, d e t c r m i f i e d  on these an ina l s ,  
Tha one t h a t  .died s h o ~ e d  no ckanpe on 7th day after irradiation, b u t  
show& a 75% increase i n  c learance on 1 3 t h  day. 
vived sho~ed no change on 7 t h  d a y ,  110% iricrease on 13th day and a r e t u n  
t o  normal clearance on 33rd day,  T h i s  a p p a r e n t l y  i n d i c a t s s  increased 
Slood i l o ; . ~  through t h e  kidneys f o r  both animals showed a marked increase 
i n  t h ~  output of phenol red i n  t h e  u r i n e  i n  t he  first 1 5  n inutes ,  

The m i m a l  which sur- 

T a b l e  13 sho:vs t h a t  t h e r e  :vere s l i g h t  i n i t i a l  decreoses  followed 
by increuses  i n  glasnia and seruin protein, 
decreased s i g n i f i c a c t l y  a s  d i d  plasni crea t ine  and c rea t in ine .  
H i s t m i n e  shosved a s l i g h t  increase,  more i n  Ghe dog tYhicb died than  i n  
the survivor .  I n  f a c t  plama taken two days before death snowed a 
concentrat ion of‘ hiatamine 10 times greater than  before t rea tmact ,  

The non-protein n i t rogen  
I 

I 

Observations on p i w e n t  exc re t ion  and OP plesma p ro te in  
a i s t r z b u t Z o n  are being presented by L r o  S z h m r t z  aud Dr Barren, 
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Animal Guinea Pig Animal No, 70 S e x  - F 8,821 day 

(hybrid) (age 1, months) 

0 

0, a 
P 
" 

Q 

3 0 

3 u 
T I  
3 
Q 

10,2 
I200 

11 .. 5 
U"0 
U .6 
12 <. 8 
U O O  

12 .o 
1105 
12.5 
13 t 2  
13&4 
1L 4 
13,2 
12.0 

5 70 
3-6 

4,66 
b69 
5 -02 
5016 
5.36 
5,18 
5.66 
1499 
4 m  
5 "02 
5 57 
5 -09 
4090 
5 2 3  
4"78 
1 15 
1.38 

15 
20 
16 
28 
44 
36 
w, 
39 
'50 
44 
21 
51 
53. 
53 
50 
28 

3 
19 

81 
76 
82 
70 
51 
59 
5 1  
58 
48 
54 
76 
r6 
47 
43 
48 
40 
96 
78 

Born beginning of A p r i l  1944 

3 1  
1 2 1  
1 1  
1 1 
1 4  
2 2 1  
4 1  
2 1  
1 1  
1 1  
2 1  
2 1  

2 
3 1  
1 1  
1 1  

ce l l s )  

Rate of adinhis t ra t ion of dose: 8,8r per 8 hours per day 
(x-ray, OJIU Pt, f r o m  u:55 a to 7:55 AM) 

In field f r o m  Awst 25 to Nov- U, 19.44 =: 78 d, 

Table dose 6,86r 



Table 11 37 

Blood Data on two Aniindls 

~ n i m a l  Guinea Pig-( hybrid) A n i d  No, 17 S m L  Control 

(&e 1; months) 

!2 
=: 
m 
;c 

rs m 
0) 
4 

0 c 
0 
3 

4 
5 
r? 
*rl c a 
a3 
om 
m 

5 200 8 90 1 1 
5350 27 71 1 1 
SEGO 25 73 1 1 
6 y I O  9 a t 3 1 1 1  
6250 9 90 1 
6300 9 89 1 1 
45 50 12 86 1 1 
6550 9 9G 1 
&OCO 20 78 1 1 

73 1 2 Sb 50 2% 
7459 16 8 0 2 . & 1  
5550 20 77 2 1. 

13 a 1 1 1  
6250 12 89 1 
520c 16 83 1 
7G50 21 76 2 I 

sl, 1 1 5750 u 
35 50 22 75 2 - 
4.00 6 92 1 1  

! 

1 
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1, &, Studi$!& 

A dnterninatioa of the uptake of radio-tellurium by barley 
plants frcm culture solution v m  ccmpleted. 
0.2% of the ad.led Te* was found in the  tops and 305 nes found on tb roots 
fn its behavio:. in plants, Te is absorbed less readily than Sr md mom 
readily than t*;e rare ear ths  

dacontaningti.3 1 cf Lctf.ve s o 9  b j  IeEching wlth electrolytes. 
T f r q x d .  wer3 .IcL,ivatt?d w i t h  tba f o l l x i n g  rzdio-elements: 
Cb, Te, Ca, a : ~ _ ' a  f'iz:::.on ai-.tr;rz f rm 7-6 waste solution. 
4 p s ,  O? sci?. W E  ?!~?<:hed -.7it! J?C cc ,  of solution. 
in ac t i t ' i ty  2 P 2 f i r e 3  .n ', 13 

A t  the end of three week8 

A E ries of experimn:s have been ccmpleted regard- the 
SEmfles Of 

Sr, Y, Zr + 
In each case, 

Ths  percentage losses 
c l loc ine :  table: 



isolation, 
operating conditions of the Cyclotron a s  cor;pared t o  the previoua operating 
energy of apvoxL!a tdy  U, hluiElr for deuterons. 

The yield per JI a hr, I s  20 times greFter a t  the present 

2. xracer  Etudic3 

Throe zroups c f  ti:o rats per group were put on an iodine 
pre-treatment reyirrie prior  to r o w  i vhg  carrier-free radio-iodine. 
rats received ~y I.M. injocticn t h o  inert iodine a t  weekly interools far 
four r;eeks nr,d one TE& & f t c r  the Isst dose of inert i o d n e  the radio- 
iodine ras  2m.in’stered by I . P e  i n j ec t ion .  The dosaye levels of the inert 
iodine ware 1; n p , .  1G ngm., :,ne 100 n ( p .  per kilo of bociy weight per we& 
The followin,;  :a ’01~ emIrsarizvs, .the refults: 

The 

‘-E I , - *.-- 
The :,-rcw’; ~7t.~Z:e 0.’ 
dags : f tsr  t h e  adxinistration of carrier-free 1131 %lLanina; 
the & , m i n i s t r a t i o n  0: 1, 10, Cnd 100 mgm. of inert iodine per 
kilo 1.f 5 0 . 1 ~  mi.;k.t, It n e e a y  intemals  far four weeks. 

by t h t  thyroid gland of the rat four 



Tha smokes us&. ?or these experinents were produced by 
evapcrai,Szg a rcrlu'tiora a? 1or.g-lived i'is-sion products, which were fres 
frm Urenim :if i contained no inert cerrier, onto 1 mn,. carbon rods and 
then prodwin;S 3n nlectr ic  crc with these csrbons. 
of the ra t .3  w.:: the Y a m  3s mt used Fit91 the UD;! smokes. 
observa+,iom ti; he made ?ran t k i s  series of experiments are  as fallows: 
F i r s t ,  sora ez';!-vity r i p a t e s  frl,mr the l-mgs t o  the skeleton during the  
T i w f ;  four 6a.r:; a f t e r  exposme. 
pro'n~bly 72s i!::? to s t ~ o n t i ~ m  end barium absorbed from t h e  G.1, t rac t .  
f r , c t , i o n  of t l i c '  c c t i y i t y  in ti?% skeleton is e s t b a t e d  t o  be roughly half of 
the t o t a l  zrn0ui-t -n the basis  of knom values fo r  t h e  cmount of ac t iv i ty  
aSsorhsa by 173: cf %f=;! cilgeat.5t.e %mc% ?iI.loning the o r a l  aminis t ra t ion 
of a m i x t u r e  
tfre Inhn la t ion  si' PC;! snokes c ~ ~ t , ~ a i u i i ~ ~  long-lived fission produeta was 
fo,ll?med 53 a y .  x * y  tr.,=rri::l Ceposit ion o? ac t iv i ty  in the skeleton. 
the y o p o r - t i o n  ,f IctP,ri?.g r;cccsited 5 - 3  .ct",e head v'us lover 2nd higher in 
t b  1 m q e  t h n  *:a: a'r:serw-xi i:! ?.hi? c3rl7?5pnndii?g C Q  fissim product smoke 
studies 

The method of exposure 
The s ienif icant  

A port ion of the act iv i ty  in the skeleton 
This 

tb...lcn,g i ived Pission p:;.aiiucts. It nil1 be recalled that 
, .  Second, 

I 1  1 9 0 2 8  



4. &.jccted S&w & Next Ttvs Lo- 

TIle t racer  snd smc!ce s tudies  ape t o  be continued. 

Ts~csr ~ t u c i e s  yith phctoactiniwa ere to be init iated now 

The 
s o i l  experhents 1-3-11 be concludeci June 30, 194' and a terminal report 
presented, 
tha3 a source of Pa233 is s v r i l a b l n ,  

I P I 9 0 2  
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0 . l a l e ;  This  pi - t ien t  ztarted h i s  treatment on April 3.4, 190 and 
Pinished April 29, 13/+?. I3w the observation period is now twenty- 
tiwee months, 
Hmpver, t h 5  rat i e n t  cicvPI3-ca a ae t in i t e  h u t  moderate monocytosis 
Varia t icm in tA:c monoc;-k-:: c"n Fo seen curing t h i s  ObseiTation period. 
The tso recent, blood count.;, 2-27-L5 cnd 4-9-L5, shorn a red blood cell 
count, and -xc t i cu ln r ly  a Zgf, ccntrsi; ahich exceeds tbe previous find- 
ings. The p t i r n t  appcarr d i n i c a l l p  > l i p h t l g  *-lethoric. The dif'f- 
e r e n t i a l  colt& hrs o l i l ~ t ~ x t c d ,  but t h e  signif 'icvnce of t h i s  is question- 
able * 

The c & ! ~ R " s  in TIBC, cad total WC, were insigniflcsnt. 

-&le: 1 his p t k u t  :'as t t  w t e u  5-12.~3 t o  5-28-43 u'3 t o  a total 
o f  299 r (s:-jr.) 7ith T C  K.V., x-r?ys, There has been no s i p  of change 
in RRC nor i.c -71; cxc:$ f;r Yucunt icns  which mcy he considered n i t h l n  
phyofol aeiz. Z 1 ' x i t c .  

nwclear yet.;rrm 31 t ' r . ~  Zit h;; becn fcllowed on'y for  the l a s t  four 
months End dc: s 20% r\=ve:il t?nyt,hing e i g n i f i c e n t .  

ZOCEYS~C nonocgt,oyia dcvclopea: i n  t h i s  natient, 
i ch  in t w  I C E  7t e i p h t  r o ~ c h s  :hn:s a rpturn t o  n o m 1  limits* The 

Femnla: This pa t i en t  7: s trn: tt.a fran: 11-1-44 to 11-21-44 on the 
% k K . V .  UTI to a t o t ; l  of 3GC r (ek in)  . No changes In RBC of any sig- 

nlf'ic-cca dsvFlopcci, 30r ;cy dianges in &b. 
-the linrits c;f noma1 v u r i n t i o c ~ .  
Rpything sir;nificont.  

The 1"BC remained vithin 
Ihe  difPerrntial collnt has not s h m  



irlica: ( daily ds1.s 8,8 i', 4.4 r a?d lGlrj0 
=and 11, mntbs: t o t a l  &xes:  1333 r, 
12 an? 10 mnths :  teal (!mes: 903 T, 450 r and 1W r 
8 and 6 mnths: total doses: 360 r ,  180 r and 45 r. 
4 and 2 rmnths: t o t a l  doses: 20 r ,m r and 2.5 r. 

650 r and 160 ro 

Inbred quinea pi,r.s of f w a y  2 ( daily dose 8.8 r) t o t a l  doset loo0 ro 
Durmn& the month 8 mice of the or ig ina l  experiment died and 16 were W e d  
because thsy weiz i n  a moribmd condition or had tumor formtion. The animals 
which d i d  xere distr ibuted z a n g  the rlifferent groups as followa: one 
control f emle ,  one : : de  and 2 fcnales of t h e  0.11 r l eve l  ( the femles 
having received -A acute e x p i u r e  of 50 r in addition at the age of 5 
mon-chs), one tmLc: of t h s  1,i r level, one fe,%ie of t h e  3,2 r level,  one 
mnls $3: ti.F: 1,,4 l ? v c l  m a  0r.e Ccmle, exposedon t h e  8.8 7 liivel for  one 
rent:? st :in age ti 5 to L rrionlks. F.e C Z L ~ S C  of death of d l  these animls 
xas zbzctlre, A 2 I alig:n;.r;t ly..phcms . i e w  ubselved. Eost of the -males 
sno.led p p c y s t  .; _ _ _  !n3~ z 4. f e r a l c s ,  ,.-i:h the exce$ion of 5he control 
a n i ? -  kzd k,;1ti s l  K Z . ~ A I  t 3 :nc  . .1 

\- . . .  



The death or mcrlbimd conclltion of t h e  males a t  present soelm t o  be due 
p r L w i l 3  t a  diseased kidneys, which in tu rn  may be due in part  t o  the 
chronic dernatdtis oredoirLnml; jn t..e m l o s ,  
condition i n . t h e  .?cf 11e.s~ +z*t f r m  those t h e t  have malignant lymphoma, 
is obscure, X t  my 3 c‘sicha-ly L? due to kemrrhage fro0 the ovarian 
tumors but it d 3 2 ;  r o t  seen to he <?le t o  t h e  tumor i tself ,  as they are often 
smal l  m d  as tke;i dc r.ot rw+,ac:’azlze. 
or subcutsneous I, ricr‘s; Tlo !evw9 5h2sc tuners usually do not reach dimc?rlaior,s 
which arc l e tha l ,  

The case of death or moribtnd 

It may also be due t o  hepatomas or 

Ovarian twrors are fumd  I n  ali animals noa which have been exposed t o  an 
acute exposure of 50 r early in l i fe ,  i n  tnose that have been given i n  
addition t h e  chrcnin, exposure of O r , U  s, in all ani-ab of the higher levels 
and in those wiiLch have been ~ P J ~ I I  term exposures of 3 a  r or 600 r respectively 
on the 808 r level,  

One of the  guin9a pigs of the  o r i g b a l  eqer imcnt  exposed on the 494 r level 
( tot& dose approximately 3303 r 3 i*I s killed and autopsied on account 
of aplastic anernia ( H.S.C, 
picture of patchy ecchymses of the small intestine.  All rabbits are alfve. 

8 0,,9 x 10 >, it showed a t  autopsy the typical 

Four of the guiriei pigs of farAly 2, exposed on the 8.8 r level died of 
anemia mi 2 wre k i l l e d  t o  sturi;. t e s t i c u l a r  dwage ( see hematolo=), 

... Qosure :is c o i q ~ t  c:: i i ; . .  by LuLor fcri-ation ;:hich is considerabkr ‘ore pre- 
valent ;miong t h . ~  :?:?( rF::xiit.al m L x l s  and 1,;idriey .disease chanqes in blood 
ecunts ?a t h e  ‘z p:?:?L.entd. z n i r a k  ( l oxe r ing  of -,he red acd :;latelet count) 
are d i f f lcx l t ;  t c  LIL y-r2to 1-5 2s felt, kxwvcr, as previcusiy %xpressea, 
that t h e  blcod ~ f : ‘ ; ~ i t  0.‘ t h e  zr+i.ri.nent,al &rsls shom l i . ; . t l e  if any 
effect of r a d l a t i s n  c . m q e 3  This is supported by t h e  histcilogic f indings  
of n c r m l  bonb r a ~ i ” 0 : i  a 2  chzryes I n  t h e  lymph nodes which are bdapendeat  
of total d0si.A 
m e a  pigs is Ijnzhanged .from “,at reportccl last mnth  
an ids ,  the acutz e q c s u r e  animals, t he  0,U r and 1,l r aXLiT;LIs and the 
animls exposed 3n t t e  9,8 T l eve l  ?cr one o r  2 months respectively have 
mre or  less iden2lcd. blcod pictures. Some of t h e  aimids of t h e  2,2 r 
group shox lo;.JerZr? red and g la tx le t  counts. 
group have all. csrr,ts loxcred h <.:-rying degrees. 
g o u p  is at p r e s x t  35CO r, 5 are stit2 a l iveo  

Thc blood :,icti=.j of th3  surviving control and experimental 
?‘he control 

tu1 animals of the 404 r 
The t o t a l  dose of this 



~1 s&~i.t :q arki .2 .~ d f'an,il,y 2 a;q,cs.A + P  

( tot;il dose appro3JXmtely 1,030r ) a l l  counts are drast ical ly  lodered: 
R,B.C, C3 million, platelet count 10,OOO t o  ZO,.ooO and t o t a l  white count 
b l o w  3,000 vdth a relative l j jphocytosis.  
(R.B.C. - 3 rn'LUon) all were removed from the field : iha  the R.B.C, 
reached 2,5 m;illiDn and below t o s t u d y  recovery from anemia. There is no 
recovery f r o m  anenia ahen the R.B.C. i s  equal  or s U e r  than  1,5 
d U o n  ( platelets 10,W to  Xl,XO, .;.B.C. 1,WO to 2,000 ~ ~ 5 t h  relative 
lymphocytosis). 3 6  a x i r d - s  d i e  d t h i I z  one ceek after removal from the 
f i e l d ,  
shaied only ecch;mooes of  varlcuc orcans especially the  upper small in- 
testine. 

r ;Jer 6 h o u s  per day 

,Jith t he  exception of one 

In none ;78s t h s  eeatfs caused 5 ;  in tmbdombaJ  hemorrhage, autopsies 

The blood p i a u r e  of t ~ e  experimntal. r a b b i t s  is, as previously reported 
mair~lly charaste?isd 5y 2 r * e t w s r d .  of the  3i;'ferential count, the  degres 
of reversal .  depFc?.i;i:r upca t o t a l  rlose. 



Guinea pigs: No tissues have become available for hh to log ic  study a h c e  
, the last report. 

t 
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