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3. 
ABSTRACTS 

A, Biological Research 

A significant decrease of lymphocytes i s  found i n  r a b b i t s  e t e r  

The completion of 
a 50 r single  dose of x-ray.  A significant retardation of p p r t h  i s  
observed i n  rabbits e t e r  a single 100 r irradiation. 
the his tological  examination of  r a b b i t s  after 800 r emphasized the damage 
to  lymphoidal tissues. Nearly 60 percent of injected Ba14%a140 has been 

+ accumulated by the skeleton at one week and remains unchanged a t  three wepks. 
Considerable dct ivi ty  is found i n  other organs, 
isotopes is about 3 mC/Kcllo for mice, 
ins ta l led  i n  the Clinton pile for t es t ,  

The l e tha l  leve l  of these 
The oxide 'Xe generator has been 

B. Radiation ldeasurament Section 

The general r e l i a b i l i t y  of gocket meters i s  discussed. Counting 
of contaminated hands i s  now an established routine. The method Is used 
a l s o  on gloves. Dr. G. Fa i l l a ,  consultant, came t o  the laboratory. Con- 
sideration was given par t icular ly  to  the a i r  i n  the p i l e  b u i l d i q  at  the 
Argonne. 
pile ,  
cumstances is pointed out. 

A hydrogen filled survey meter has been tried out a t  the  &@me 
The need for recalibration of instruments under more favorable cir-  

C, Meteorology Section 

Dr, Church reports further studies on meteorologiaal condition6 at 
Site W. 

Do Clinical Medicine and Medical Research 

The effect  of x-rays on the SH- group of proteins was studied w i t h  

The presence of catalase had 

X-rays produced pa increase i n  the  SI- 

denatured egg albumin and native mgosin. 
of SH- groups equivalent t o  14% after'3000 r. 
no ef fec t  on the destruction of SI- groups by x-rays, nor did x-ray have pny 
ef fec t  on the ac t iv i ty  of catalase. 
groups of native myosin thought t o  be due t o  a p a r t i a l  denaturization of the 
protein. m t h e r  s tudies  will be carried out w i n g  careful temperature control. 
Electrophoretic analysis of the serum protein6 a f t e r  x-rays i n  one human patient 
indicated an increase in  the yglobul in .  
t ions  were performed. 
examinations, A summary is included. 
abnormal blood counts on the  basis of radiation or tuballoy. 
were i n  Mr. Cunningham's group, Fifteen special  i r radiat ion exposure surveys 
were made during the month. Fifteen porsons were referred t o  special c l in i c s  
for study. 
reiterated. Recommendations for improved ventilation i n  Ryerson 59 were made 
because of t he  lead hazard.,,Gross contamination of laboratorg table tops with 
radioactive materials was found in Room 10, New Chemistry. 
have been made. 
hand counts. 
animals as well as Metallurgical personnel is continuihg. 
with tuballoy are 

The former exhibited a reduction 

154 pro-employment physical examina- 
800 individuals had a t o t a l  o f  3067 c l in i ca l  laboratory 

Five individuals were thought t o  have 
Four of these 

Resurveys of S i t e  B (room108 and 130) were done and recommendations 

Proper recommendations 
Personnel i n  New Chtrmistry a re  placed on weekly schedule of 

The pigment metabolism and l i v e r  function s tudies  on experimental 
The toxici ty  s tudies  

n ' I  7 )  P I l o  1-08 



E. Associatod Projects 

Californi P Pro j ect 

Tracer studies with Cesium and B a r i u m  have been completed and the 
detailed report  concernine, these two long-lived f iss ion products will follow 
shortly, 
continued, and w i l l  be in i t i a t ed  with Tellurium following the  isolat ion of 
Tela f ree  from carrier.  
studies are being continued, 
smokes has been in i t i a t ed  and preliminary experiments with a zinc chloride 
smoke containing the unseparated f i s s i o n  products revealed the metabolic 
behavior of  t h i s  smoke following inhalation in rats t o  be similar t o  that  noted' 
following the  direct  administration into the  lungs of Uranium f ree  solutions 
containing the unseparated f iss ion products, 
now under way, 
hazard arising f r o m  a serious disaster  t o  an operating plant. 

Tracer work with Y t t r i u m ,  Columbiun, Zirconium, and Cerium are being 

Badio-Autographic, emanation, and decontamination 
A ser ies  of experiments on'radioactive dus t s  and 

Studies with U r a n i u m  smokes are 
The purpose of t h i s  work is, of course, t o  evaluate the possible 

N. C, I, 

The blood picture of mice having received approximately 2500 r up t o  
the  present at  the r a t e  of 8 r per 8 hours per day i s  essent ia l ly  the same a6 
that  reported l a s t  month (slight decrease in BBC, WBC and platelets.)  
experimental animals exposed for the  same length of t i m e  but at lower r a t e s  
(4r, 2r, lr and O.lr per 8 hours per dsy) show a normal blood picture as 
compared with that  of the controls, Four animals of the 8 r per 8 hours group 
were autopsied during the month due to  moribund condition. 3 showed mdignant 
lymphomas and one reticuloendotheliosis ( dose approxiiiately 2300-2500r) , 
animal of the 2r per 8 hour group was autopsied during the month due t o  moribund 
condition. 
600 r),  

A l l  other 

One 

It showed grossly enlarged spleen and lymph nodes (dose approximately 

The blood picture of the guinea pigs  exposed since March, 1943, is  
essentially the  same a s  tha t  reported l a s t  month: Decrease i n  hemoglobin, r ed  
count, p l a t e l e t s  and white count in the animals of the 8r per 8 hour leve l  and 
4r per 8 hour level,  A l l  other experimental animals on the 2r, lr and 0,lr per 
8 hour leve l  and those on the 8r per 8 hour l eve l  exposed since October o r  
November respectively show an essent ia l ly  normal blood picture, 

The blood picture of the rabbi t s  i s  normal w i t h  the  exception of the 
animals on the 8r per 8 hour leve l  which show a lowered t o t a l  white  count: 

The breeding experiments give the following additional r e su l t s  (see 
abstract  of l a s t  report):  
were s t e r i l e  f o r  2 and 4 months; a f t e r  that  time they m a t e d  successfully 
(average l i t t e r  s i ze  8,6 incomplete), 
600 r on the  8 r per 8 hour leve l  and 1000r, 800r and 6oor on the 4r per 8 hour 
l eve l )  gave nomal  l i t t e r  s izes  

Male mice exposed to  1600r on the 8r yer 8 hour l eve l  

Males exposed t o  lower doses (800 r and 

Female mice exposed t o  5 O O r  on the 8 r per 8 bour l eve l  gave s l igh t ly  
decreased l i t t e r  s i ze  in 1st and second breeding. Female mice exposed t o  800r 



on the  8r per 2.!, 

3-b 

hour level  gave an average litter size of 2.5 (incomplete), 
Two out of 3 fernale mice exposed t o  5 r  per 1 hour dEi1y and exposed to 700r 
are s t e r i l e  so far, 
t o  a single whole body exposure of Nor ( i n  10 min,) showed a s l igh t ly  
decreased l i t t e r  s ize  and are being remated, 

The t h i r d  gave b i r t h  t o  1 st i l lborn.  Female mice exposed 

Three mice on the 8r per 8 hour level  that  received a t o t a l  of about 
235Or had malignant lymphmas, apparently a r i s ing  i n  the thymuse with local 
extension and d i s t a n t  metastases including the bone mamow. I n  the males there 
was extreme tes t icu lar  atrophy yet  w i t h  a f e w  spermatagonia remaining and i n  the 
famales no f o l l i c l e s  were seen i n  the ovaries. 
observed i n  old mice the results are only suggestive that  the lesions have b e e n  
induced by radiation. 

Since lymphomas are frequently 



I. Biological effects of external radiation. 

A. Aninral weight and survival 

1. X-ray - C. N. Hagen 

a. Single doses 

The survival curve for rats is now based on approximately f i f t y  

animals a t  the c r i t i c a l  points. Survivors have been kept for approxi- 

mately three months. 

near 650 r. 

The mean l e t h a l  dose for the  whole population i s  
show 

On the curve appended, ( f ig .  1) , points/percent survival 

of each sex a t  each dose level. Wth a l l  doses except 500 r? males are 

considerably less resistant than females, It is  apparent t ha t  for fur- 

ther  work, sexe8 must be equally mixed, or separate curves must be run 

for each sexa 

Three rats were given 24,000 r i n  an attempt t o  determine the dose 

required t o  W11 under the  beam. Treatment was halted because the 

machine was needed. The rats died three days after treatment. 

Dath on rabbi t  weights have been compiled and D'rotted. They ere  

reproduced i n  par t  i n  f ig .  2. The points are based on weights obtained 

from all animals t reated a t  each level. Curves based anly. on survivors 

are not s ignif icant ly  different.  

i s  consistent with the severity of the in i t ia l  dose. 

Change in slope of the grawth curves 

The two minima i n  

the 800 r curve correspond t o  periods during which animals die, although 

these minima are shown i n  t he  weight curve based only 3n survivors. 

b. P a i r e d  doses 

Rats have been given single  i n i t i a l  doses of  200, 300 and 400 r fol- 

lowed a f t e r  7 days by second doses of 400 t o  703 r. Results are not 



5.  

yet  suff ic ient ly  complete t o  report. 

c. Da-Qy doses 

Daily exposures of rats at several ievels  have been continued. 

There have been no deaths in the 25 r and 12.5 grobps after s ix ty  

treatments. 

the accumulated dose for 53 percent survival. 

100 r. 

above it the time for the injury t o  reach a l e t h a l  level  increases 

the observed t o t a l  dose, 

Figure 3 presents the relation between daily dose and 

A minimum exis ts  a t  

Below this value a recovery factor  increases the t o t a l  dose; 

Drosophila. 

are being continued. 

Treatments with daily doses of 10,OOO r and 20,000 r 

2. Fast neutrons - C. W. Hagen and R. D. Finkle 

a, Single doses 

Rabbit exposures t o  single high doses of neutrons a t  the Chicago 

cyclotron are being continued t o  give survival data, 

Three animals exposed t o  180 n were placed in metabolim cages 

two and one-half hOUF8 a f t e r  the mid point of the  exposure. 

radiation could be detected with a Lauritson electroscope placed close 

t o  the animals, 

measured. 

From this figure and the re la t ive ly  high concentration of Na i n  urine 

it is assumed t h a t  the principal ac t iv i ty  is Na24. The average act i -  

v i ty  of urine collected over a 22-hour period, corrected t o  the mid 

point of the exposure, w a s  approximately 3.10-9 curie/cm3 of urine* 

Taking one Victoreen n as equivalent t o  109 fast nautrons/cm* and the 

Na concentration 8s O , U %  the apparent cross-section is 

This high value as compared t o  0,4*10-2* cm2 for the slow neutron CFOBS- 

section suggests t h a t  ac t iv i ty  may be induced in elements other than Na, 

Bo garmna 

The urine was collected, evaporat.ed and the beta 

~easurements on two samples gave a half l i f e  of 17.5 hours. 

c&. 
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6 .  

and that  RO higher ac t iv i ty  of Na will be f o u d  for a eLow neutron ex- 

po sure ,, 

Under optimum conditions a count of ten times background can be ob- 

tained for  

urine corresponds t o  an exposure of 0.2 n which is considerably above the 

curie. This amount of ac t iv i ty  in a 500 cm3 sample of 

tolerance specified. 

3. E x t e r n a l A  radiation - C. 8.  Hagen 

There have been pers is tent  reports of eye irritation which appeared 

t o  be correlated with exposure t o  @ radiation. A preliminary experiment 

is being s e t  up t o  test_the e f f ec t  of @ 

approxilaation t o  a point aource was prepared by evaporating 0.4 cc of a 

solution of Sr89 in a l/6 inch depression a t  the t i p  of an iron rod,. 

material a t  the t i p  i s  covered with a t h i n  sheet o f  mica. 

of radiation a t  one cm. was approxinmtely 200 r per hour. 

i n  a special  restraining box, have been expossd for  I.& and.3Fhour periods. 

There has been no clouding of the cornea and no apparent i r r i t a t i o n  of 

the eye. 

radiation on the rabbi t  eye. An 

The 

The in tens i ty  

Rabbits, held 

B. Hematology - L, 0. Jacobson 

1. X-ray, single dose 

Graphs (figs. 4 and 5) of the peripheral blood changes of the rabbi t  

after a single dose of 50 r are presented. 

higher dosage a re  included for  comparison. 

Prevlously reported curves f o r  

It w i l l  be noted that- the Iym- 

phocytes arc def in i te ly  depressed within S hours but return to normal by 

300 hours. The heterophiles a r e  .not affected apprsciably. 

Several f a c t s  which are mentioned in the histological report  on the 

890 r ser ies  in the rabbi t  are particularly interest5ng because they coin- 

cide N i t h  findings observed in the peripheral blood. 1) An invasion of 

various t i s sues  and especially the lymph node and spleen with heterophiles 

beginning as early as 3 hour and perhapis reaching i t s  maxiisurn a t  about 

I \ G ' I 4 3  
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3 hours in the node and 8 hours in the spleen. 

the peripheral blood witWn 3 hours coincides with the marked destruc- 

tion of these cells in the nodes and reduction in their transport from 

the nodes. The eventual return of lymphocytes in the peripheral blood 

coincides with the gradual resumption of formation and transport in the 

nodes. 

are described histologically are seen within the first 24 hours in the 

perigheral blood. 

coincident with a loss of mature forms fTom the bone marrow. 

2) The lymphopenia in 

3) The degenerative nuclear changes in the lymphocytes which 

4) The heterophile rise in the peripheral blood is 

C. Histopathology - R. Murray 
1. X-ray, single dose 

The work of the past month has been primarily concerned with com- 

pletion of the study of rabbits given 800 r whole body irradiation by 

200 K.V. X-ray. The histopathology of bone marrow, appendix and duo- 

denum was presented in CH 1162. 

All time intervals a r e  a e a m e d  from the midpoint of irradiation. 

The animals were sacrificed by Q blow on the head, f ixed in Zenker-formol 

solution, sectioned in nitrocellulose and stained with hematoxylin-eosin- 

Azure 11. 

Adrenal 

There are minute highly questionable changes in the nuclei of the 

chromaffin cells and the zona glomerulosa of t h e  gland. 

fat content of the cortical cells and the chromaffin granules of the 

chromaffin cells are so variable in control and experimental that they 

The changes in 

are useless to determine X-ray damage in this dosage range. 

Testis and Epididymis 

 his material is quite incomplete since 5 the  anilssSls were fedes. 
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We have 24 hours, 72 hours and 5 day stages. A t  24 hours the sperm are 

gone and the apermatagonia are decreased but mitoses are st i l l  present i n  

the  spersatocytee. 

evidenced by what are probably atypical ape- and h a t  certahly are atypical 

spermatids. The connective t i s sue  c e l l s  and f i b e r s  are 8w011m, tha .nuclei  

By 5 day6 there a r e  defini te  signs of  regeneration 

are  hyperchromatic and s l igh t ly  lobed at  24 hours but gradually return to 

normal. 

Beginning a t  24 hours and continuing through 5 days the cytoplasm 

of the i n t e r s t i t i a l  c e l l s  becomes darker-and the cytoplasmic edge become6 

sharply marked. 

testosterone, but we are unable t o  correlate t h i s  cytological change 

with changes i n  the secondary sex characters in these rabbits. 

800 r irradiat ion decreases the growth of the comb i n  d e s ,  a del icate  

test for ac t iv i ty  of the oale hormones. 

These ce l l s  are supposedly the source of the male homne, 

In  chickens 

There are s l igh t ,  but def in i t e  changes i n  the epididymis epithelium. 

The chromatin losea i t s  f ine  speckled appearance. 

epididymis 88811 basophil droplets and sometimes l i t t l e  cysts appearln the 

cytoplasm of some of  the cells. 

In the head of the 

Ovary and Oviduct 

The c e l l s  mrtt affected are the ova and the fo l l icu lar  cells. Be- 

ginning a t  % hour an increasing amount of degeneration of f o l l i c u l a r  cel ls ,  

primarily of the larger  fo l l i c l e s ,  occurs. 
B 

Even before obvious degeneration 

is seen i n  a c e l l  the chroaa th  becomes larger and heavier. In the later 

stages t h e  fo l l i cu la r  cell degeneration becomes more intensive and then fn- 

cludes those c e l l s  i n  the smeller follicles. 

studied, the fo l l icu la r  c e l l s  are being replaced by a mucoid acidophil 

A t  48 hours, the last  at&e 

secretion. Beginning at  8 hours the chromatin of the ova ia’s,nen 



9. 

t o  clump about the mcleolus and this progresses till a t  48 hours m y  ova 

are obviously dying. 

the heterophile migrate in to  the fo l l i c l s s  and then begin t o  degenerate by 

16 hours. 

Coincidental with the changes in fdUcular  epithelium 

I n  the oviduct a t  8 how there ie 8 diseharge by the .secretory gram- 

ules which increases greatly at  3 hours and a t  16 hours the secretion is 

almost c o q l e t e l y  discharged, There are s l i g h t  nuclaar changaa in the 

epithelial c e l l s  w h i c h  resemble those i n  the  epididyris. 

Thachangee are restricted to fine cytological changes, in the nuclei 

of the epi the l ld .  cells of.,the tubules and ducts. Ths nucl&L.rre more 

vesicular; the chromatin B ~ I S O C I  sharper and the nucleoli ecwnder,. 

changes are apparent a t  8 hour, .increase at  about .8 - 16 hour8 and then de- 

crease gradually. In some nni.mls .the tubular c e l l s  are msf.affected in 

Theae 

Others the grea tes t  change is  i n  the excretory spithdium. 

Heart 

190 significant changes. 

A t  one-half hour from aidpoint of i r radiat ion there i s  cowle te  

absence of rdtotic act ivity which i e  n d l y  found at theyh8es of the  

gastric pita.  Ysny of th6 cellts in t h i s  region become large, pale and 

vacuous beginning at the me-half hour atage. A t  kb.houfrs dtoses are 

wain seen, becoming very nuamous, but may are  abnormal.-.The vacuous 

cells increase i n  number, siee and lobation. 

m d  d t o t i c  stages, The principal reeult of the mitotic acavi%y appears 

to be a marked incream :in large bosophile mucous neak caUa which are 

Many titre definitely prelllitotic 

- 

nnnaa'lly very inconspiauoua. A t  5 days, but more -ked at. 9 -8, there 
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i s  a deepening of the p i t s  and glands and a decrease in the acid and par- 

t i cu l a r ly  the zymogen c e l l s  of the ghnds. 

deep but the ce l l a  are more n o d  i n  appearance and mitoses of normal 

number and appearance. 

A t  14 days the glands are very 

The zymogenic (or pepsin secreting) c e l l s  106e their grslnulas by 

three hours and undergo scattered cytoplasmic and less,occaskmal nuclear 

degeneration from 8 - 14 hours. 

days. 

from 8 - 24 hours. 

hours) occasionally mitoses are seen i n  pa r i e t a l  cells. 

Secretory ac t iv i ty  is returning a t  9 - 14 
Isolated parietal (or acid secreting) c e l l s  undergo degeneration 

A t  the height of the  resurgent mitotic ac t iv i ty  (24 

There is some suggestion that increased pucuous is being produced 

throughout the aeries but t h i s  point requires epecid. . s t a b s  for verifi- 

cation. 

Pancreas 

There is an increase i n  the occurrence of the degenerate acinar 

(exocrine) ce l l s ,  especially at 72 home, bub there arfk occasional ce l la  

in the controls also. The islet  (endocrine) c a l l s  show no change sxcept 

a questionable increase i n  chromnphile substance. 

Liver - 
There are no consistent changes is the epithelial c e l l s  of the 

l iver ,  e i ther  nuclear or . . cy topladc .  The lymphocytes i n  the C.T. a r e  dead 

by 6 hours and heterophil8 appear here a t  3 hours snd degenerate by 18 

hours. There are  also many degenerate.heterophils, in the sdnusea. There 

is  no marked phagocytic ac t iv i ty  by the sinus macrophages but remains of 

dead ce l l s ,  mostly heterophils, and eventually g r a m  pigaent appears i n  

their cytoplasm. There are  no changes i n  the b i l e  duct ep i the l i a l  calls. 

Skin - 
The most marked changes occur from three t o  16 hours after irradi- \ 1814h-l 
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ation. 

s ta r t ing  a t  3 hours and continuing up t o  16 houre. 

of them degenerate. 

ated and great ly  increased i n  eice. 

There i s  an increaoe In  heterophlls i n  the connective t issue 

A t  8 and 16 hours many 

The fibroblasts and macrophages become vesicu 

Lymph fo l l i c l e s  t h a t  may he present i n  the connective t iasue of 

the dermis also show degenerrtion with phagocytic polyblasts appaarhg 

a t  16 hours, 

The surface epithelium 11eem6 re l8 t lve ly  unaffected. Some cella 

Mitoeis ehoa s l i g h t  vacuolation, and lobi- especially a t  16 hours. 

occurs much l ees  frequently a t  5 m d  8 hours than In. the controls, 

Hair fo l l i c l e s  show aome radiation uhanges. &tOsiar are probably 

ent i re ly  absent at b and 8 hours, returnlag at 16 hours. 

The underlying striated ntrole  ahows no s3,gmlficPnt variation 

from the controls. 

SDleen 

At the earlieat stege, before much def in i te  danage.ir seen, the 

great  majority of medium lymphocytes show a definite,.though subtle change 

I n  the pattern of nuclear chrmatin. 

rounded, l e se  numerous; they hive mre tendency t o  precipitate along the 

nuclear membrane. Thew ce l l a  r e a d l e  the lymphocytes of t h o  guinea pig. 

The par t ic les  are heavier, more 

A t  !5 hours all these cell8 a re  dead, The areas of their-de- 

struction are flooded wlth granulocytes. 

lpphocytea both large and medium be@ .to develop from the ret icular  

cells. 

Cells leaves a prominent ce l lu la r  r e t l c n l . .  wtth much in te rce l lu la r  aub- 

stance. There is at a l l  times a s d l  number of auzviving saall m h o -  

cytse. 

U t o t l c  ac t iv i ty  is absent but 

Many of these new cells i n  turn degenerate. The death of free 

The re t lcu lar  cells a t  8 a n d  16 houre oacasionaUy show nuclear 



changes similar t o  those neen in the  lymphocytes but they apparently 

recover by 24 hours. 

u n t i l  a t  14 days reconatitution of the white pulp is  beginning and is 

The formation of lyaphocytes continuee sporadically 

nearly complete a t  one month. 

L m h  lode 

By one-half hour mitoses are nearly absent and the majority of small 

and medium lymphocytes have the "clumped" appearance previously deecribed 

fo r  the  lymphocytes of the spleen. 

by darkening, vacuolization, and fragmentation, begins at  one-half bur. 

Death of ,mall and medium lyarphocytea 

Phagocytosis of the ce l lu la r  debris begins a t  once. Most of the ;reticular 

ce l l s  and many of the free c e l l s  become intensely phagocytic so that by 

16 hours most of the debris is i n  macrophages and the 8aountAn the node 

is much decreased. Heterophil8 are prominent at 3 hours An .the areas of 

great destruction, and are  aeon again at 24 hours, a t  t h i s  time largely 

the sinuses. They degenerate and are taken up bx the macrophage. 

The grea t  108s.of cel le .causss  a shrinking of the node, and,leaves 

wide open, pract ical ly  cell-free lymphatic sinuses and 8 prominent csll&ar 

reticulum. 

During th i s  period (5  - 24 hours) m y  hemc~tob la s t e  develop from 

the reticulum and undergo a t r a n s f o m t i m  similar to the  polyblastic for- 

mation of macrophages from small, lprphocytes in infl-tion. Most of 

these macrophages are formed too late to  take par t  i n  t h e d e a n i n g  .up of 

debris. 

This series is lacking i n  stages from 24 hours t o  5 days. 

l a t t e r  stage formation of lymphocytes and their transportation from the 

node has resumed. 

By.this 

However, most of thaae lymphocytes at this and subse- 

quent stages up t o  14 days transform into plasma cells. !here is no- re- 



constitution of lymph follicles within the tern (1% days) of this experi- 

ment but other animals at one month show almost complete reconstitution of 

the node. 

Thysrus 

The lymphocytes (or thymocytes) are very rapidly destroyed in the 

cortex beginning probably as early as $ hour. 

epithelial or  of connective tissue, is heedistely and intensely phago- 

cytic of the cellular debris, and does not look darrsged at any stage. 

Destruction of cells is not complete until 16 hours and even here m n y  

lymphocytes survive in the medulla. 

large and medim, from the reticulum beginning at 8 hours and continuing 

to at least 14 days. Mitotic proliferat5on of lymphocytes ceases at 

5 hour a d  does not resuae until the 48-hour stage. 

The reticulum, whether 

There is new formation of lymphocytes, 

There apparently is no mitotic proliferation of the reticulum at 

It becomes prominent from 24 - 48 as the cellular debris is 

There is a contraction of the lobules and 

any stage. 

destroyed by the phagocytes. 

connective tissue proliforatfon around them with a resulting sheet of 

epithelium surrounding a core of Hassels .bodies, lymphocytes and a denser 

epithelium. 

being transported from the thymus in the lymph vuesels, but reconstitution 

of the denee lymphatic maas of.the cortex is only beginning at 14 days. 

The lyaphocytes are multiplying rapidly from 5 days on and 

Lunp: 

The lymphatic tissue undergoes degeneration similar to the nodes 

as described previously. 

bronchi, and of the capillary network w i t h  heterophiles is quite marked 

at 8 hours. 

tissue, There are no-.gross changas.in the epithelium. Yinute chsngea 

An invasion of the connective tisaus~~mrdl the 

At 16 hours eoshophilea are seen in the connsctive 

could not be evaluated because of poor fixation. 
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D. Enzyme Studies 

1. Respiration and glycolysis of appendix and Parrow - E. S. G. 
Barron and C. L. Proeser 

Rabbit appendices were sl i t  longitudinally, the mucosa scraped off 

and the pieces s l iced horizontally t o  remove the muscular layer. The 

remaining lymphoid t i s sue  was cut w i t h  a razor i n to  slices -1. - .4 ma. 

thick. Pieces of red marrow from femurs and t i b i a e  of . rabbi ts  were 

similarly sliced. 

anaerobic glycolysis (%'2 a m~~ C02/gm. dry wt./hr. in N2). were maamred 

with a Warburg apparatus. 

Bespirtation (Po - cmm' OZ/gm. dry ut./hr. %n C&) a d  
2 

02 

The following average values were obtained. 

appendix marrow 

7.75 4.52 normal 1.205 0.258 n o d  

800 r 5 hrs. 4.67 5.55 800 r 5 hrs..1.26 0.752 

0 days 5.31 9.6 8 days 0.45 0.71 

These prel imhary results indicate that radiation of 800 r causes a 

decline in respirat ion of lymphoid tiesue within f ive  hour8 and a decline 

i n  respiration of bone m r o u  which appears later, Theme dlfferencbs 

between appendix and marrow agree w i t h  the tine relations of his.tologi- 

c a l  changes. Glyeolysie lncretasee in the appendix, partScularly. at  the 

6-day level. Glycolysis also increases in the  urrow. 

2. Protection of mice by enayme precursors - C. LProeser 

Sewn groups of ten d e  mice each were injected for  eight days with 

vitamin B coqonente i n  Ringer solution as follows: grnup (1) .2 alg. 

thiaain chloride, (2) .1 mg. thiamin chloride, (3) .5 q ~ ,  riboflavin, 

(4) .2 qg. riboflavin, (5) .1 .g. pyridoxine, (6) 1 cc Ringer, 



CI 

15. 

(7) uninjected. 

Weights were taken dai ly  during the pre- and post-irradiatd.0~~ periods, 

On the eighth day they sere  given X-irradiatim of 700 r. 

lirl of the groups maintained a f a i r l y  constant or s l igh t ly  increasing 

weight pr ior  t o  I r radiat ion.  

weight occurred and continued u n t i l  death. 

curves are essent ia l ly  similar. 

vival  time for 50 percent being longest i n  those with .2 mg. r ibo fhv in  

and those uninjected controls. 

and pyridoxine i n  the concentrations.ased do not protect against  loss  of 

weight or  against the  l e t h a l  action of large single doses of X-frradiation. 

11. 

Immediately a f t e r  f r radiat ion a f a l l  in 

The slopes of all the weight 

The survival curvei overhp, the sur- 

It is concluded that thiamin, riboflavin, 

Biological effect8 of radioactive isotopes. 

A, InhalatAon - R. dbrams 

1. Xenon preparation 

T h s d  diffueion of Xe from Us08 at elevsted temperatures. In pre- 

vious reports data was presented on the diffuaioc of Xel" out of finely 

ground Dg08 which had been bombarded with slow neutrons a t  the  cyclotron. 

It was necessary to  make cer tain extrapolations from the r e s u l t s  there 

obtained t o  a steady state where Xe is being formed and being removed con- 

t i~uous ly .  

le have constructed a srall scale apparatus based on our  preliainary 

data. It is shown i n  Fig. 6. Five hundred f i f t y  gm. of micronized Us08 

were placed in a quartz tube 40 cat. long and 2.5 cm, io diameter, 

is drawn down t o  1.2 ca. a t  e i ther  end. 

i s  surrounded by a nichroas heater (dchrome wire wrapped i n  a6bestos). 

The tube 

The section containing the oxide 

A P t  - .9 Pt ,  .1 Rh-thermocouple in a small quartz tube is burled in the  

oxide. The en t i r e  quartz tube is  placed inside a Zp aluminum tube, and 

surrounded by s i l i c a  gel which serves as a thermal insulator,  The al&m 

I I 1 8 1 5 2  
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tube is made i n  two sections, one of 5 f t .  and the  other 8 f L  

tube ends in a graded sea l  t o  a Pyrex ball joint .  

The quartz 

Several pieces of 2 1111. 
** 

Pyrex capillary,  connected by ball joints ,  lea6 t o  the open end of the 

tube. 

iron-constantan thermocouple is welded t o  the aluminum tube. The tube i s  

placed in the  p i l e  on V-shaped graphite s t r ingers  so that-the quartz par t  

extends in to  the p i l e  while the rest of the tube is in the concrete shield. 

I n  operation, a mter siphon i s  used to  pull  air  through the U3O8 into a 

700 cc. glass  holdup tube inside a heavy lead shield.  

i n  the 0508 tube is only 180 CC. this t ransfers  all the active gas.& the  

holdup tuba. 

l ived materials decay. 

remove rater and a charcoal trap (-80' C) where the Xe is adsorbed. 

th i rd  cold trap on the far side of the charmdl serves t o  prevent entrancs 

The ball j o in t s  tend t o  ease any strains t h a t  aight develop, An 

Since the gas space 

It is allowed to stand here fo r  24 hotma u n t i l  the &art- 

Then it is  w e d  through a cold t r ap  (-8O?), t o  

A 

of water vapor from the sipbon. 

To date only one preliminary mn has been ikde at 700' C. rrfw the 

tube had been in the p i l e  fop SSOO. K.111, days a f t e r  the tubs$ had behi ixi 

the p i l e  f o r  3500 K . 1 .  days. 

ren ts  are under tray t o  obtain quantitative i n T o m t i o n  .on feaaihle yields  

which do not involve undw u o u n t s  of s h i e l e g  for the apparatus, 

Twenty PC of XelS5 were obtained. Exper 

0. Hahn and others have done coneiderable work on qmna$.lng 8ources 

for radon and thoron. 

tinous substance of very large i n t e r d l  surface and af'ter very careful 

dry5.ng.Ftn i s  liberat 

Radium or thorium are eo-precipitated with RL gela- 

. .  
sdast as.. it forma; 

By analogy, it seemed worthwhile t o  try t o  make a uranium prepsa t ion  . 

with an open, gel  s t ructure  on the a s w t i o n  tha t  upon neutron bombardment 

the gaseous f i ss ion  product6 would go in to  the gas phase a t , a  rapid r a t e  

and a t  lon temperatures. I 

\ \"sr\s3 j 
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The only U compound which I Pr io r i  seemed So have the desired gela- 

tinous properties wa6 U(OH)q. 

6 gm. of U Clg were disbolved in 100 CC. of ~ X s t i l l e d  water. 

le prepared t h i e  from U C14 as follows: 

To t h i e  was 

added 100 CC. of 2.55 IH40H, s l o d ~ ,  rrith&imw, at room temperature, 

The gelatinous green precipi ta te  was a l l a w e d  t o  sett le and.then washed with 

water on the centrifuge until all t race  of C1' were removed. 

f h a l l y  washed 4 t h a  w i t h  absolute e thyl  alcohol followed by\4 mshings 

It wag 

w i t h  ether. 

exclude % from all washing solations, one obtained a black (partdally, oXi- 

dised) powder which when exposed t o  air oxidisad very r a p i d l y . b e c d n g  

extremely hot. 

Ether was removed by evacuation. If care was teken to 
* r  

To test  srsnating power we placed both aaddi5ed m d  unolbdized sarples 

in quartzl tuhes and. bolbsrded with n a t r o n s  at. the.. cyclotron- sdlp1c~1 were 

-en from the gas phase..after- s h o r t l i v e d  -@laments ddcaysd and'thm t h e  

solid was dissolved i n  nitric acid and the resid1.d gas collected, Bet3dt8 

are as follows: 

- . I  

. .  

\ 
,. - 

Xe In gas . - 

Dnoxidised Oxidiscd 
I 

'68 

XC in solid 57 c/eec 59 

Emmatirig Power 9* 53% 

Even the  oxldised preparation is much more Srrtf8factox-y than UgO8. 

Further work is.being dons on methods of preparation, effect of aging 

at p i l e  temperature on emanating power, and other possible corpounde t h8 t  

might Lruf'fics. 

planned t o  place tbis in a nrrtl. Al tqUe i n  the  pi le  at  X t o  observe how 

the yield8 of Xe vary w i t h  aging and how they compared with the thermally 
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2. Dust 

lark ha8 been mainly developrental. A bellows type dust injector  

is being tested with various dry dusts. .It w i l l  be doecribad i n  d e w 1  

when calibrations have been completed. Methods of covering the skin of 

ani8als are being studied to 

posures O f  mice to 0308 dust 

being done d t h  inert  Sr COB 

t o  use as a dust. The Sr is 

coming month. 

3. Ru, 12 

prevent external dopodtion of duet. &- 

are being continued, Preliminary work %S 

since t h i a  sea~us a good form of 5S-day &r 

expected t o  be atrailable from X within the 

Work of last month continued, IVothing.new. A sample of 8,O dry 

iodine has been o b u n e d  br placing Te in the p i l e  at  X. Thie 2s being 

used i n  attempts t o  prepare carrier-free 12 gas0 

B. Injection and Irrierelon 

1. Bat1*' plus La1*' 

a. Mouse survival and d$stribution - R. D. .Finkle 

The first shipments of radioactive substance from Clinton included 

50 mC of Barium i n  30 ccr. The method sf preparation required that.oae 

milligram of  i n e r t  Ba be added. The daughter activity,  lanthanum, was 

present i n  an equal quantity and in B acarriersfree" stateo 

The solutions uere -made isotonic  rfth NeCl and w e r e  injected.in& 

peritoneally in to  mice. .The aaountrP of Ba plue La-injected into ea& of 

. _ _  

7 animals, the 

lated belon. 

mortality, the bone contents end weight change8 are tabu- 

, .  

,. ' . . .  
. .  . .  

I .  

. .  

d 1 1 8 1 5 5  



TABLE I 

5 of Injected 
kterial 

AC deposited deposited 
MC In- m~/Kilo of 'gm. of Bone in skeleton 

Group jected Body Wgt. I & a r U t y  (Yet Wt.) (calculated) Weight ChahgnB 

I 

I1 

I11 

IV 

V 

vt 

V I 1  

lo00 50 7 $a 7 days 520 (F-1 62% 

383 17 5 "  J 192 ( F e e )  6% 
446 (Tibfa) 54% 

111 5.5  4 ll 22 5s 57% 

4.0 0.18 1 @ 22 a 108 54% . 

(Control) (0.05 ae;lp of 
inert Ba and 
0.003 gga of 
inert ~ a ,  X , P * )  

18% i n  5 dgjrcr 

me b all 
groups continued 
to  gain weight un- 
til shortly before 

before death thsy 
l o s t  boas weight; 
very rapidly - 
10 - 20% per day. 

death. 24 48 hr8e 

$ mortality 0 45 71 86 loQ 100 

Analyses of the femurs and tibiae Bhor tliat over half of the. inJgctbd 

activity i s  still in the b0nes.!&er 4@a%.. b e  result8 of m..a&sr%mnQ 

in progreos on rats ahor that the $I$ $RWV~& dose of Ba 

below 4 mC/Kilo of body weigh%, 

I 

140 bla is  . 



eo. 

Tissues from Barfmeinjected price gave autographs showing localiPrtiofi  

in a variety of t issues& 

t o  the amount injected. 

the  epiphyses. 

and kidney. 

pancreas, and lymph nodes. l o  activity uau iloted i n  lung or musclep In 

The @@sltat deposited was roughly proportional 

me greatest a%mrit k 8 8  i n  bone, part icular ly  at 

Next t o  boBe the @ S t  active t i s sues  were spleen, 15- 

Traces of  actgf i ty  per6 observed $P stomach, intestine, heart, 

t he  spleen of a mouse receiving .%SS & $bebf@d pulp took up ac t fvs  m- 

terial 80 that the f o l l i c . & ~  were c l w $ . F  outUaed. The kidneys show 

more ac t iv i ty  i n  the corteg #& &he iied&ua 

b. Accumulation h gotdfieh e, LI Prosser 

Seven goldfish were @it btu mch 09' ~ Q W  b&em each. containing:tag. 



TABLE 11 21. 

0 0005 

2 ,005 -05 6 X 

4 ,004l5 .0535 l2.5x 
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25  days, 

times the concentration i n  the external medium. 

the  strontium content of the fish fluctuated around- the i rd ' t i a l  valrtc). 

the fish in the highest level tank there was a decline in t o t a l  amount of! 

Sr8' while i n  the others the amount of strontium remained fairly constmt, 

Within one day the f i s h  took up active strontium t0 4.4 -. 665 

Daring 'twenty-five & y ~  

10 
I 

The concentration of ac t iv i ty  did not go above ten times that of the wdim, 

These results agree with the figures reported preaiouslg ( C H - W )  fo r  %be 

uptake of Sra9 with ca r r i e r  from pond uater high i n  calcium. 

ahen the  radiation received is calculated on the basis of total Wet 

weight, tho f i s h  i n  the highest level tank were receivhg at the end Of th@ 

f i r a t  day A radiation of about 79 r, for 24 hours and after 2!5' h y 8  m''rId4y 

giving a t o t a l  of -approximately 16OO'r. 

an average of- 20,6 r/&y sndr thoeo ia the third S.B*r/da$. 

fish have died in t&k. (l), two i n  tenlr (2),  oons in tabk ( 8 )  and one 

the  control tank. 

Thoas in the ssCodtmik  r*c@%Ved 

In 25 4 a  two h 

. '  

3- Maz4: Histopathology 41 spleen - R, Murray 
In  the n o d  spleens of the.&r of oar. stock, wdU3ivs e e a e  

myelopoiesis and srythropoieais is always found. Death of the Baal& Ilwha- 

cytes begin6 a t  4 hours after inject ion of 145 aC and grow8 progressively 

t o  a maximum at lS& hours,.yd then the rate of daPuge decreasesp 

medullary myelopoiesie disappear's completely, the myfhroblasts %wing rplQed 

off completely by 13b hours and the  myelocytes almost completely by 20 hours, 

I 

. I  . -  
em- 

- 

The rats of formation and death of megakaryocytes is gSeatly incressed a311 

through the experiment, &ring the d e s  stages, just  after the hefght of 

necrosis, aany atypical, biearre variations of all of the norgal cell tgpSS 

a r e  Pound. In the  last half of the  experimental period, tremendous numberB 

of plasma c e l l s  are found so that perhaps all free C d l 6  except for t$? 
f \ i- 
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-1 ,- 

megakaryocytes ultimately become plasma cells.  By five days there is a 

def in i t e  trend towards repopulation of the free c e l l s  but plasma ce l lS  

st i l l  are i n  abnormally high percentage. Beginning with-the first st8ge 

( 8  hour) mitoses practically cease althangh they ray be found in e m a l l  

numbers at a l l  stages. This ind3cates a betaraplastic fo&tioln of most 

of the free cel ls ;  i.e. tranaiomh4Lon €rol re t icu lar  ce l l s ,  

Other organs a r e  yet to be examined and will be reported later. 

IIf.. Plana for  c d n g  wmth 

A feu-single dose exposures to X-ray win be rcde to -cWpls te  weight, 

food intake and survivd. curves. 

continued w i t h  rats, rabbits and Drosophila. 
.. . _  

Past n exposures w i l l  be 

continued . 
qstopathologicd.  ~ t u d b 0  -of rabbfts givw single-  doses of . I "  406- r and _ -  

- -  _ -  _-. 7 - *  . I  

100 r rill continue. A sirilar &ey of rats and Pice is being .. 1 

Changes i n  the blood picture of rabbits given 75 r w i l l  c be e x d n s d .  

Several c l in ica l ly  useful drugs will be tested f o r  their ef fec t  on bbod 

.. dasage in i r radiated animals. * .  

Alterations i n  metabolism of t ismss f'roa irraillated an iBd .6  dl1 be ___-- -.. . - ~ 

studied and purified enzyme systems will be i r radiatedc 

Xenon'" should be available from the model generator at  X and &a1 

- .~ exposures rill be s tar ted.  --I 

Active s t ront i ru  carbonate duets rill be amliable fo r  inhalstian P cx- 

periments and it may be possibh to &rt %rm?wr-expcriaeats_ op-&heni= 

oldide and iodide. . .  
? 

'The metabolisr, d5st r ibuUp and 

' products will be s t a r t ed  and (rrark on -.. 

$9 I 
t i m e d  . 
and Ba140 experiment8 should be corplete. 

Radioautographic..and hislnpathologica work on prelidnsry 83' 

\ a *  
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Miss Virginfa Bmntner has taka Yr;e, Mary Nachtrieboa plaoe w a 

technician in the group, 

has been twneferred to. another of the altes UithiA the project, 

*So Nachtr-ieh 58 leaving t o  join her hurrb.nb 

DiUy readings o t  po@& chnuxbere sad n e w 7  madings of i i j W  Ipseters 
' 

have continued with the exception of one week when f i l m  was mt ev4lablsp 

Some mention might be made about 8 change or  atfifube towards podset ckm- 



some time, Assembly w i l l  start just as 80011 88 tho parts becolpe available, - 
Measurements on contaaninated hanQs r o b e -  done regularly 4md under 

- -  
times hackground, fndicatfng approximate~ toltwence conttdpatioa tor a 

unifonalg covered haad, Four pairs of glove0 w e d  at $&e Argo4!aa Pave been 

--do The pairgam theae d 8 :  

4 

reasanable precrrutions &re being takan, Wlentoce has beea bet at: 3 s 1QQio 

To detennine the dally b e e  near the Chicago Cgclotron, f& pOb$bf- 

ch&xlbers were placed on different sidea alp the machine and k q 0  &3V3;t.at.tC) 

di8taIICeS of 9 feet  10 feet , 14 feet and p feet 
elx days, 

R- a b ~ 8  W e  fOr 

ThB;fp&h C Y e  The first three were oltf scale 10 tiorseo 

44 = / w o  

f I I o - i b 8  



Tests of the Landsverk-VhLlan neutron meter have been made at the 

Argonne Pile ,  

e l 8 C t I ' O S C O p e .  

The meter haa a hydrogen f i l l e d  chamber and a quartz fibre 

Eydrogex~ has the property that f o r  equal amounts of ioniza- 

t ion  induced in It by neutrons and gamnnaa, the wrresponding flesh ionization 

would be in the  r a t i o  of 1 t o  5 which I s  the frequently accepted r a t i o  of 

re la t ive  biologicel effecte,  

be marked off in dose un i t s  mch m y  be used f o r  both causeso 

This gas has the advantap tha t  the scale can 
ir 

Readings 

were made atop the pile and on the loading platfonn at the middle of the 

Top of pile 

f 

hwer (Watts) Lauritsal Neutron meter Rexwrks 

, a  1; 10'2 

lo5 22.5 mr/hr a 0 3  mfhr Outside mw 
'i 

n 

I 

I he  readings, indicate  1u) measurable amount of fwf nect fFs  on top of the pile0 

On the loading platfopn the s i tua t ion  was different,  .Approximately 5@ of the 

biological dose l a  the result of than, 



It is desirable that a thorough calibration be made of ~urvgg 

. .  

lnatmmrwmts under more favorable circumstances than have been 'available 

In the past, It should be done in a large rodm or perhapa wlth a directed 

beam so that the unbonm amoat of scatter may be reduced to a minimum, The 

rollorring data take0 in one of the small rooms now available suggest the 

need. , 
Calculated yearmtrea doe8 Measured dose Mstanoe 

r rom source dose Vlctoreslr meter Lauritson 

Undoubtedly the departti$k& of. the Lawitsen readings irom the oalculeted 

values cannot be explalhed away as ecattem and uncertahtg of the _. rpositionw , 

of the chamber. The advantages of the inetan$aneous_,,p-d4 obtainable 
+ 3 .  v-.,L.- . 
4 

on the Victoreen imstmneut suggest its use W h m ~  .a in , t a e  mrez than 
... 

work for the coming Month 

1, CoNinuatfon of pocket cshmnber and fllm m e t e r  service 
2. Probably assamble nem film badgee and et& ,wine; them 
3. -ws 
5. Calibration of instnments 
6, Measwranents at the Argonne on air in pile  room 

Routine me-ts 



P. E. Qlurch, Section Chief 

All work thus far during January has been at Si t e  We where all 

the mea in the section are located a t  present, The f i r e t  two weeks o r  the 

mnth  were spent i n  observing the various changes in the lapse r a t e s  during 

the d+lgb$ hoursW?n”the 200 I area, and in get t ing ready t o  o p e r a w h e  

auxiliarg stack i n  the same area. 

Into operation, 

4 
On Jenua~g 17, the auxiliarg stack Went I 

I 
# 

Until the  auxillaxy stack became available, all smke runs were 

About made during the daylight hours Kith the generators a t  the groundo 

operations were completed during November, December and early January, 

Except for two runs made during the’early morning hours, the resulting drift 

Of the  smoke showed much the same prof i le  pattern; t o  w i t ,  vertically ascend- 

1% end descending colurnns; the ascending ones reaching to  or a little above 

.-. * 

..* * - .  - - ,.4. 

the base o r  the inversiono .No smoke runs were made during Lt&ose dtays when 

groMd fog ma present. 

Airplane flights we--usually =der at the conclusion o 

m e t  invariably _aiL.<inver 

d 3000.feet above the p u n  

run, at a p p m x i m s t e ~ l ~  oGioo)~; 
I y- - .* - .-= 

. ‘  
- .  I , ?I 

-“%he l i d - o f  nhiuh was betmeen-2000 - .. . ....-. ...* .-*. ‘9.- *--. -_ - 

I 

level coincides Kith the  top of t$e, surrounding mountains and Indicates  the 

presence of a staguant air mass i n  the valleg with overlying warm a i r  as pemaps 

the..nonaal pattern. 

downwind fmm the  generator and wo&U Bpread out t o  a width of 5 t o  10 miles 

.some 10 miles down from the smoke gemsrator when seen f’rom above in the plane, 

hlearly a l l  of the  runs were made under a northwest surface wind, %me smoke 

reached Richland and some uemt up the Yak- Valley via  the Bentan City gap, 

L. - .-“ . -. 
The saeoke would reach that a l t i t ude  only a m i l e  or two 

,I 

c 

i 

Mlution of the ermoke appeared t o  be such that there was e nearly uni?onn 
I 



dis t r ibu t ion  of pa r t i c l e s  when viewed fron above, 
. -  - -  

Realizing tha t  the abOV8 condition8 probably represent the optirmnn 

that can be expected during the sewon most favorable t o  building and maintenance 

of inversions (cold surface r i t h  snow intezlnittently remaining on the ground, 

minfmrrm Insolation, and overrunning warm air) it was decided t o  attempt t o  

w 

compnte di lut ion under the least favorable conditions, i 0 8 9 )  at night and 

until the 8un wa8 up at  least two hours, The stack waa ready for operation 

on the 17th and the first smoke frasn the stack began that night, "be site had 

been swept clean of the inversion by a strong southeast wind that day but 

night It w a s  calm at the  surfaceo 

I 

I 

Free and captive balloon ascemta, the  la t ter  

with B neteorograph, showed e ground inversion fram 200 t o  400 feet thick 

with calm air below, Above that a moderate r ind was present. By daylight 

the make f r o m  2 haure generation had apread widely but remained in a layer 

less than 100 feet thick, 

head wind reached th&surface, 

No Enaoke cane t o  the ground except where the  over- 

Smoke -8 of l8-lgth and 19th-20th showed much 
6 3. 

the  same condition; i . eo ,  no amoke reaching t h e  ground and dmdehte wihd on7. 
_.*. . 

a few hundred feet up, and the make being concentrated within a narrow laye?, 

On the morning of the 20th I t  wa8 calm at the surface but a northwest wind o f  

15-20 mph was blowing at the- top of .- the stack, Lateral ,preadiw was very l i t t le ,  

the moke trail being '2i-N feet $de 1 dlr downad,  A Y l a t ~ & m y  recqgnizable 

15  miles downwlnd fram the emerato<, appeared t o  be not mie t h d  500 feet 

wide, though quite thin,  200 t o  300'ieet w e  the m a c e  and was moving at 

'* <. . , .  

rn 

I 

-4 ".* 
least 20 m&h. The obeerver in the plane, however, reported that the smoke spread 

laterally as a f a i r l y  denm curtain, t o  a aid* of nume Lnu,.+9 ~ r l l i e ~ ~  
1 ). 

hra shift8 are maintalned.by the  schedule nor followed,'. The first 

starts at  1 7 3  and last8 till about Ob$,'. the  second f r o m  about 0130 t o  about 

10%. No observations are made aurilig the day, Because of the marked inC~eoSt3 



of velocity of wind found at a small increase of a l t i t ude  above the ground 

during a low ground inversion, ascents of slow3.y rising balloons observed by 

two theodolites are made three or fwr timet3 each night and also a like number 

of meteorograph ascents. 

0200 o'clock, the generator m y  be run for half an hour or  so depemding on 

wind direction and velocity, Again depending on these two elmants, the  

generator is started from two to four hours before sunrise. A roving observer 

follorre the  trail of smoke to note what areas it occupIe8, the V i s u a l  character 

Once or trrice during the  late hours, from 2200 t o  

a 

the plane as soon as one is avallmble, obtains the lapse rate up t o  4000 feet 

end maps the  out l ine  pad density of the trail, 
f 

I 

At the date of writ -  this report only three have been made from 

the stack and the aifferent  chareeter of the  smoke trail from that when the 

generator8 were at the &round does not permit &y ae f in i t e  conclusions t o  be 

reaahed as yet, 

following ten ta t ive  cor?@uaians: * 

&s from gkbmd-plus the three f x h  the stack allow the 

-'. -~ . . .i. 

1. 

2. 

3. 

,, t 

m k e  and haze i s  limited on the top by inversions.~ 
1 1  

Vertical mixing duriag a clear or partly cloudy day reaches en altit Ae in 

Januarg which  , i s -~ppro r ims te l~ r  one-half mile above gram. 
~ i \  .* ..- 

No conclusions cbn yet: be Ventured Bs t o  the rati&$ lateral 

spreading under v&& -begTees of stability, wt spreading eem' 
.\& &- * 

t 

I" 

to be . oonddmld.pnder ., zany condition, , t 
d 

Under stsgha6t uonditiona'a hbrbhweet wind q1pear6 t'o be the ' 

dominant dxrectitm during 

Ii tae boundariee of t 

no. evaporation of 

can be easily and 

- I  .. 
t hours at 200 Wo 

i l e  Aoke'atre true boundaries, that 18 

s occurs,' the amount of dilution. 

ed for the conditions present 

.. \ 
. .  

daring the rtm. 

I I I 0 "1 '1 3 
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D. CLINIC& ASDIClblE AND MEDICAL EZSEARCEl 
. .  

C, J. Ratson, Y.D, - Associate Mrec t s r  and Section Chief 

Le 0. Jacobson, Y.D. - Acting Section Chief 

R e p o r t  for m n t h  ending January 14, 1944 , 

The Effect of 2 diat ions on Proteins - E. So Guzdnan Barron, John Mmtz 
I 

AnuntBer of papers on the biologic effect6 of radiations attribute + 
L a  

them t o  peroxides produced during Ionization. Proteins posaess two kinds of 

SB- groups: those detected In the nat ive s t a t e  md those that  ar'6 detected 

only after denaturation; denatured proteins on unfolding have all their  

SH- group8 exposed t o  the action of SH- reagents and complete t i t r a t i o n  of 

theef,-gPoUp6 is thus possible 

oxidation-reduction potential.. 

t he  use of oxidizing agents of high 

t e B t  %he effect  of x-reys on the  SH- 

gkups of proteins, two system were selected: 

protein of amdLlmolecular vrelght uhere all the 

easily detectable, and native myosin, a protein 

wlth a large number of SH- groups in the native 

Crystalline egg alb\rmfn denatured with 

denatured egg albumin, a 

Si- groups have been made 

of large molecular w e i g h t  

state and after denatwetion, 

guanidlie (2 E) Was, treated at 

a loss of SI- groups equivalent t o  14 per c m t ,  

SH- groups was due t o  poroxide action, t h e  experiment was repeated in the 

presence of catalase ( c rys t a l l i ne  beef catalase),  

ha6 no ef fec t  at all in the destruction of SE- groups by x-rays, 

added that x-rays had no e f l ec t  on' the ac t iv i ty  of catalase, (Figo 21, 

To see whether th i s  lose 0- 

I 

The presenge of catelaee 
-3 

It &t be 

When na t ive  myosin was exposed t o  the same wnount of x-rays ;- F 

for 18 minutes) there  watl un increase of SEI-groups instead of loss, 

increase can be due only t o  R partial denaturation of the protein whichlef't 

%is 

1 I I E j  -w! 



3% 

exposed more SEI- groups (Fig. 3) 

to h?r8di&tion was more than campansated by the number of SEI- groups made 

Thus,. the possible loss of SE- ~;roups due 

available for titration through protein denaturation, 

There is one objection to these experiments: the tnmperature of the 
c 

solutions during radiation was not controlledo 

by molecular oxygen and inoreased texnperature was not eliminated. 

The possibillw of oxIdation 
3 

The 
* 

- 1  
experiments dll b8 repeated at ooe 

However It may be concluded that x-rays can destroy the SB- groUP8 

of proteins and produce their denaturation. 

!be electrophoretic analysis of serum proteins of men and animals 

submitted to  the action of x-ray6 have been started, 

of the blood serum of a mam In whom uu increase of the )c globulin was Pound 

after he had received 350 r, totxd bow radiation. 

We have now the analysis 



Fig. 1 
? \  1Lt: + 

Effeot of x-ray6 on %he SH- groups of denatured egg albaixk,, . .** 

Absclsea, of egg alburmia 

Ordinate, E, extination ooef'ficient representing SI- groups. 

1 - Control; 2 - x-rag treated 



Effect of  x-ngrs on the SEI-groups of denatured  egg^ 

dIn&.n ocnrtaia3ag catalases 



f 
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I1 * Clinical Section - J. J. Nickeon, MOD, and M, H, Nicksan, MODo 

Pre-employment examinations. 154 examinations have been done since 

December 15, 1943. 

sonnel. 

examinations. 

ment frosl the Navy giving the reason - for h i s  discharge fmm that rservi~e, 

121 were on non-academric persomel, 33 on a c a d d c  pezc 

10 pereons were rejected on the basis of t h e i r  pre-emplogmant 

One-person haa be= aacepted provislond.ly, pending a state- 

Henaatoloa 

' The Clinical Hematology Group examined 800 p a t i A t 8  during the  

period 12-15-43 t o  1-14-44. %The following table gives an Pnmeis of the  

laboratorg exorminations done: . -  
- -. 

Hgb, -- RBC WBC Mfferential Pla te le t s  Urine8 FReticso 

750 146 430 20 No, of exam. 5A7 474 700 

Abnormalities 
- .  

1. New Personnel 
155 persons 7# 7& 103j6 74% 0 ' 

2, Controls 
165 perrsons 16% 16%- " c.r 16% 0 

Personnel % @% l b 4 %  23%- w 100% 0 
3. Scient i f ic  * -  '' -- 

( 580 1 

Five blood or urine abnomalit ies io the-opinicd of -the Health Group 
_ -  

were due t o  exposure to-radiat ion or tubolloy,. Four of these oc&d In 

Fdr. Cunnlngham's group. 

One showed n lymphopenia. 

p la t e l e t  count. 

Three of the four individuals showed a lYmphoCytos28, 

Ope individual showed a marked drop in the 

One of them occurred in Mre Sugarman's group. A drop Of 

1500 ce l l e  i n  the t o t a l  XE3C has occurred in a member of his group who 

carried cy 50 mill icur iee  of rndon on his +lap for 4 hour. s" The radon was 

shielded by 1 inch of lead. 



, l . . . l  

Activi t ies  of Liaison d t t e e  

Z3uring the pmvious month, Lo A. Perdue reported 19 persons with 

badge or meter readings of greater than 06 r for a week, 

reading-8 were associated w i t h  changes i n  blood count8 which are fe l t  t o  be due 

Four of these 

t o  over exposure. Mr. Pardue's group was requested t o  make 15 surveys on the 

work area6 of persons Kith low counts, 

in each instance, 

Radiation conditions were satisfactor-y 

Other surveys made by Mr, Pahdue's group are  reported i n  

de t a i l  i n  his section of t h i s  raprt- Dr, Schwartz examined U MetaLlurgSsal' 

anployoes, He w i l l  report  h i s  finding8 in detail at  e later date, 

u n g  the month, 15 persona were referred t o  the  Clinics of the 

Bill ings or Provident ffospitao '&e person was relocated on the  Project 

because of a low red blood'cell count, 

she should have l i t t l e  o r  no erposure and tha t  her previous work offered 

opportunities for over exposureo 

a 

It was felt  by the Coxunittee that 

Metallurgical Laboratory Surveys 

The si tuat ion i n  Boom 108, S i t e  B-has been considerebly improved 

by t h e  ins ta l la t ion  of euctlon hoods around the two cut-off machines, 

grinder8 on the sane bench have not bean provided with hoods as yet ,  

The 
* 

No 

improvement in the hood ins ta l la t ion  on the large. grindem the center _ .  
of the room was noted on l-14-4& . -  

{ 

S i t e  B Machine Shop, The general room vent i la t ion in Boom 130 

has not been improved as yet? 

On 11-29-43 i t s  discontinuance was recommended by the Health Group,, 

machining of tuballoy has continued, 
; -' 

The 

undesirabil i ty of this  pract ice  has been re-mphasized, and assurence has bem 

given that It w i l l  be stopped, 
. 

e 

..@erson 59 N. 

It I s  melted, and then 
1 .  

Lead has been handled for some months In t h i s  mom, 

The ventlkation has been g r ~ s l y  
* I  

poured into molds, 



inadequate. 

consistent with the  diagnosis o r  sub-clinical lead poisoning, At our mc- 

ommendation, the in s t e l l a t ion  of a ventilation systeun w a s  given the highest 

pr ior i ty .  The inst@.latfon was completed 1-14-44. Unfortunately It is 

not adequate, 

Dr. Schwartz* s tudies  on the norkers there show chawes 

'* 

Revision will be recommemdedo 

Room 10, New Chemistxy w a ~  enrveged by Mr, Goldstein during the 

month. 

with radioactive materials. Bermoval and replacement of the contaminated,' 

ut3 w e y s  indicated gross contsslination of the laboratorg de& tkps 

1 euriaces has been recommended and rill be done in the inmediate future, I 

Laboratorg desk tops which .re apt t o  be contamindied should be covered nith 

a &ace impermeable t o  solutions. 

g l u e .  Its use gives a non-porouB, acid r ee i s t rn t  surfwe, 

Dr, &mess hats suggested the use of 

Other euggestions 

-11 be welcomed. 

It is probable that other  laboratory tablee will have t o  be 

similarly troated. 

Hand Contamination 

The laboratory personnel BCI) New ChaFpietrg has bwn placed on 

weekly a a h e u e  r o r  hmd counting. , m e n t u p l u  it is plumed t o  'plaoe 

I 

1 

a 

the 

program on I daily basis. 

loon a6 8p.w in New ChePnietry is mads 8vOilable for the work, 

A program of glove monitoring will be star ted .B 

,$ 

Projected Work 

1, Expansion of hrnd contambation deterplination 

3. Centralization oi dist r ibut ion of meters and badges 

5.  Extension of finger-print studies. 
.k 

Pigment Metabolism and Liver 3tmctian Studies - S. Schwartz 

Continuing. No new mat6ri.al t o  report 
I f 

Toldoolow Groue - A. Tannembaun md H. Silveretone 

8 1 Continuing, NO new nuteriiL to'reporf 

I 



Ee Asso~IATgDpBoJ6@llS 

Io Cellfornia Project - J, Go H a m i l t o n  and Associatea 

Teabnioal Progress report on the Metabolic Studies of Irisaion Product# 

continued, Bone radio-autographs fir the long lived fission pmducts which 

show selective depoeitian in the ekeleton nil1 be made shortly foUoUhg 

the preparation of mltable bone sections which $8 now under w q o  

2. Colurubium (Cb93). 

'Phe tissues and excreta for the 32 and 64 d q  groups of' anImal.8 

arparimental data will be 

th ie  olerent have be= uontpleted and the 

reported in detail shortly0 

ft i a  rnticipated that the assay wiU be conpleted ehort.t$r end a f ~ - . ? ~  

=port niii rouooio- 

relationship between the oalciurn cantent of diet  in rats and the oral up%siks 

Of Strontium has been wnnpLoted, 

low oalcium diet supplemented 

>, , - ? a  'rb 
The rats were maiSrrtpiae4 on,@ SgnthWC * 

varying amounts of calcium carbonate Tor two 
r 

weak8 mor to  o r a l  and intraperitoneal administratian ai radio-Stmntimo 

The animals were sacrificed at.,,4 day8 and the tissues assayad, The oral 

abaorptlon of animals on low ualcium diets  w a s  high as has been previously 

note#, ranging &J$ to  A U ~ P P ~ ~ ~ W I U L S ~  calcium intake was c-ble 

t o  ths nverege whlt;hum.u diet -yealed a radio-Strantiurn uptake csf 



the diet approximated the equivalent of 05$  of calcium carbonate for t h e  

average human adult  which is from 5 to 10 times the usual calcium intake, 

Same diminution of retention of radio-Strontium followhg intraperitoneal 

administration was noted in the  animals which had previously received the 

high calcium d i e t ,  but -her experiments will be  necessary t o  obtain a 

signif icant ly  quantitative evaluation of t h i s  effect ,  

the absorption of radio-Strontium frum animals on diets containing 

.2$, 

of det8rminb.g the c r i t i c a l  leyel of calcium in t h e  diet with respect t o  

the absorption and re teat ion of Strontium, Long term studies of the de- 

contamination of Y t t r i u m  and Cerium in rats is now under way, 

radioactive material i s  administered by intrenn;lscular in jec t ion  and the leg 

amputated two weeks later t o  avoid delayed absorption of material at the  

s i te  of injectiod,.  

Further s tudies  on 

04% and ,5$ ca lc i  carbonate are now under way f o r  the purpose "t 

The dose of 

6. Bnanation Studies 

The active deposits fmm the last ernanation experiments have beern 

asseyed and found t o  contain, approximately three weeks after -tho t h e  oi 

bombardment, 5v0 3$ 

(acouracy doubtful 

PX?a9S9OdJRLdUm leS8 

done on the act ive 

quantitative study 

Strontium, 35,0$ Barium (La free), 6,s C e r i u m ,  2W.21 L 5 $  

in v i m  of week ac t iv i ty  of sample), Y t t r i u m  and 

than 1%. These results agree closely with the  assays ' 

deposits from another experiment. 

of the half  lives of the  noble gas ancestors of the long 

A more precise and 

l ived fission p r o h u t s  16 now under way. 

deuteron bombarded plate I s  passed through a long copper tube containing 

&ally mounted negatively charged w i r e ,  

The gaseous emanation Prom a 
\ 

The emanation I s  passed thmueh 

the tube at a rate of 10 cm a second and at the  .. tannination of the bambardnent 

of the wire ,  whose t o t a l  length is approximately 500 an, is divided into 

sections of appropriate leagths and each section assayed for long l ived  

* 



fiesion products, This work was undertaken for the purpose of  proper 

planning of the exposure of anima.ls t o  the emmation products mising 

from the operation of the pile at rX"o 

70 Tel lur ium (Tela) L 

Considerable d i f f i c u l w  has been ?countered in the isolat ion of 

T d a  without ca r r i e r  from deuteron bombarded antimony, We hope t o  solve 

this  problem within the next few weeks, 

80 Radioactive h k e s  and Dusts 

A ser iae  of preliminary experiments w i t h  zinc chloride smoke have been 

i n i t i a t ed ,  

the unseparated Urpaiumi free f i ss ion  mixture on a stable zinc chloride Bmokeo 

It has beeh'l!ouud that it is possible t o  deposit up t o  40$ of 

The animaLs exposed t o  this smoke were found t o  have accumulated B large 

proportion of the  inhaled gmoke in their lungs followed by the redlstributiall  

of a portion of the retained material  i n  other parts of the body, 

proportion af the inhaled ac t iv i ty  absorbed from the lung and deposited 

The 

throughout the other tissues resembled quite closely the results obtained 

following the d i rec t  administration of a solution of the Uranium free 

unseparated fission products di rec t ly  i n t o  the lungs, 

9 0  Projected Studios for the  Next Two'knths ,. 
m '  c 

Tracer s tudies  are t o  be continued with q t t r i tm ,  Columbium, Zirconium 

and C e r i u m ,  

a satisfactory method for i so la t ing  Tela f"ree f r o m  carrier has been 

cbple ted ,  

ination studies are t o  be continued, 

smokes will be continued and s tudies  with Uranlum smokes are t o  be in i t i a t ed  

Tracer experiments with Tel lur ium wil2 be i n i t i a t e d  as 80023 a8 

Emanation eqerimente, Radio-autographic studies,  and decoutam- 

Experiments with the zinc chloride 

Shortly0 Later, similar investigations w i l l  be used with smokes with misch 

m e t a l  and appropriate radioactive dusts, 

f I IC184 



XI, N,C, Io  - Bo R, Spencer:. Chief 

BIOLOGXCAL ACTIOI? OF GAMMA AND X B A D I A T I ~  

E, Lorenz, W, E, Heston, & Bo Eschenbmnner 
anC M, KO Deringer 

I, Continuous exposure for 8 hours da i lyc  

A p p r o x i m a t e  doses up t o  date (mice and guinea pigs) 2500 r9 1250 re 

625 rr 3 0  r and 36 r (acute exposures of 12,5 r o r  50 r respectively not added), 

Approximate doses up t o  date ( r a b b i t s )  1800 r, 900 r, 450 r, 225 r and 21 r 

(acute  eqosures of 12-5 r o r  50 r respectively not added) 

up t o  date of inbred m a l e  guinea pigs (family 2) exposed on €3 r per 8 hour 

level 620 ra 

8 r per 8 hour l eve l  400 re. 

Approximate dose 

Approximate dose up t o  date of hybrld guinea pigs expaeed on the 

The experiments are progressing aceording t o  achedttle, Two male and 

1 fernale mouse of the 8 r per 8 hour leve l  had t o  be k i l l e d  and autopsied or,, 

account of mediastinal tumors and another female of the same l eve l  pn accotme 

of reticuloendotheliooie of liver and spleen; the diagnosis of ret icula-  

endotheliosis was made from obmrvation on microscopic silde8 of ofher mice o f  

I 

this laboratory &awing tho same gross picture, 

per 8 hour leve l  had to be k i l l ed  and autopsied due t o  moribund cant?itiarr, 

showed grossly a large spleen and enlarged lymph node, 

guinea pigs was autopsied during the  work, 

One female mouse of the  2 r 

at 

None of the  experimwt"-d 

Results of Breeding Experiments -. 
I 

'&is report contains only additional results since the  report of December, 1Fr:'30 
F 

Males 8 r l eve l  

Total dose 1600 r 
Number of males - 16 
8 mated, 8 autopsied 

F i r s t  litter born 2 and 4 months 
after irradiated males were mated, 
Average l i t t e r  s i ze  8,6 ( h c ]  
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Total dose 800 r 
Number of m e s  - 16 
8 mated, 8 autopsisd 

s. 

Total dose 600 r 
Number of males - 16 
8 mated, 8 autopsied 

Total dose  1000 r 
Number of males - 16 
8 mated, 8 autopsied 

Total dose 800 r 
Number of males - 16 
8 mated, 8 autopsied 

T o t a l  dose 600 r 
Number of males - 16 
8 mated, 8 autopsied 

Total dose 500 r 
Numbor of fmales - 16 

Males mated 2 months sf ter  rtnoval 
from f i e l d ,  
4 remated 2 nonths l a t e r ,  Aver&@ 
litter s ize  10,0, 4 remated again 
2 months l a t e r ,  A-Tsrage Iltt.er a lze  

Average l i t t e r  size EoSo 

9 0 5  ( I n c )  

Males mated on removal fmin f ie ld ,  
Average  l i t ter  s ize  7,5, 
2 mnths  later, Average l i t%er  
size goo, 
l a t e r ,  Average litter size go? 

i; rmsted 

4 again r t n s t e d  2 months 

Mated 28 days after reanoval average littar eize 8,661 

Males mated on removal. f r o m  field, 
Average l i t t e r  s i ze  707, 
2 months l a t e r o  
701 ( Inc,)  

4 ramobd 
Average l i t ter  s ize  

Females 8 r level 

A v e r a g e  litter size a o V o  
Average  l i t t e r  sim 5"07 (hc, cc. 

2, .. . e ' # .  

Females I, c level 

Total dose 500 r 
Number of females - 16 
Mated 28 days after removal 

Total dose 400 r 
Nurnber of' famales - 15 
7 mated 40 days after removal, 
8 mated 34 days after removal, 

Total dose 300 1: 
Number of females - 16 
Mated 28 days after removal 

Average 1.5' L e r  size 5090  
Average  l i t t e r  s ize  5060 
Average l i t t e r  size 5,6 (In:o! 
Controls - average litter s j z e  

Avef.a& l i t t e r  size q06, h! Pr-ted, 
Avorage  l i t t e r  s b x  6,S0 8 wain, 
rePnated, 
Controls - average l i t t e r  size {So$ 

8 rmated, 
8 rax.B%tilo 

I 

Average litter s i ze  aof3 < b c o )  

A v e r a g e  l i t t e r  size 2 reaauted, 
Average l i t t e r  s ize  8,G 2 again 
r a t e d ,  Average l i t t e r  size 10oOo 
2 again*ramated, Average litter size 
goo. Controls - average l i t t e r  sfze 
807 



4 4  

11, Continuous exposure for 24 hours daily 

Results of breeding experiments 

Females 8 r level 

Total dose 800 r 
Total number feanales - 1 5  
15 mated 28 dags a f t e r  removal 

Average l i t t e r  s i ze  2.5 ( Inc,)  Six 
animals have had litters t o  date. 
Average l i t t e r  size, controls - 8,5 

Nothing further t o  report on the  histological findings of t h s  breeding 

experiments, 

The t e a t  for the influence of age gave the following results: 

16 females entered 4 r per day f i e ld  at 3 months of age and received a 

t o t a l  dose of 400 ro 8 were mated at  removal, Average l i t t e r  size 6,4 ( Inc , )  

8 were mated 28 dayo a f t e r  removal, 

16 famales entered 4 r per day f i e l d  a t  4 months of age and received a 

t o t a l  dose of 400 ro 

8 were mated 28 days after removal, 

111. Continuous exposure f o r  8 hours d a i l y  plus daily acute ezDoBure of 5 r 

Biven i n  one hour. 

8 were mated at ramoval, Average l i t t e r  size 7.6 (Into), 

I 

! 
1 ,  

Approximate dose up t o  date: 1200 ro One muse  died of pneumonia and 

only 5 mice out of the  or ig ina l  9 of each p u p  are alive,  

Results of breeding experiments (acute daily e x p o k e  only) 

Total dose 300 r 
Number of females - 3, 
A l l  mated immediately 
after receiving t o t a l  
dose of 3 O O . r  

Total dose of 400 r 
Number of females - 3 
All mated immediately a f t e r  
reaching t o t a l  dose of 400 r 

Total dose 700 r 
Number o f  females - 3 
All mated innnodlately a f t e r  
reaching t o t a l  dose of 700 r 

Average l i t t e r  size 7,6, Barsated - 
average l i t t e r  s i ze  9,3, 
Remated again - average l i t t e r  
size  10.5 (m0) 

Average l i t t e r  
average l i t t e r  

1 fenale had a 
s t i l lb i r th ,  

size 8,00 I Remated - 
size ?,6 I 

l i t t e r  of 1 - a 
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Iv, Single acute whole body emomro, t o t a l  dose 300 r 

Number of fanales - 7 
All mated immediately 
after i r rad ia t ion  

Average l i t t e r  s i z e  6,30  7 were 
r a t e d ,  

Vo P a t h o l o a  

Three mice on the  8 r per 8 hour l eve l  t ha t  received a t o t a l  of 

about 2350 r were autopsied because of their  moribund condition and all were 

found t o  have massive enlargament of the thymus, Microscopically these are 

all c lass i f iab le  as malignant lymphomas. There was a variable degree of 

i n f i l t r a t i o n  of' these c e l l s  in vnrious organa in different  animals but in 

all considerable replacement of marrow space in  t h e  bones was observed, 

I n  two males the testes were extreanelg atrophied yet with a few 

spermatagonla tn mitosis i n  some tubules, The i n t e r s t k t i a l  tideue appeared 

increased but t h i s  is considered t o  be only r e l a t i v e  t o  tubular atrophyo 

In one female, s e r i a l  sections of one ovary are not yet  available 

for study but in one section of t h e  Other 0- no follicles w e r e  8emo 

invagination of the  surface geminal  epithelium was present and seemed i nc rem-2  

over tha t  seen In t he  animals of t he  sane l eve l  t ha t  were autopsied a f t e r  

receiving a t o t a l  of approximately 2000 r. 
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Likewise downgrowth of the 

capsular c e l l s  of t he  adrenal seemed a l i t t l e  more marked but nB definfte 

adrenal cor t ica l  adenomas were observed, 

VI* x- 
All mice expoaed on the 4 r, 2 r, lr and Ool r per 8 hour l eve l s  saiwfll 

show an essent ia l ly  normal blood p ic ture  as compared t o  tha t  of the Contmlsc 

The animal of the  2 r per 8 hour l e v e l  which was killed and aut6psied during the 

month and which grossly showed enlargermeart of spleen and lymph nodes had a 

hemoglobin and red count of approximately 50$ normal, a t o t a l  white count Of 

16,000 with 1% neutrophils and 9% lymphocytes. 

animals on the  8 r per 8 hour leve l  i s  lower than that  of the controls, 

I 

The' t o t a l  white count of the  

Red 



cwnt, hemoglobin and platelets are slightly lowered, 

the counts was observed since the last report. The blood count of the animals 

killed and autopsied in this  group (see I )  was essantially the sane as that of 

the other animals of the groupp* 

M- essential uhange 

The blood picture of the guinea pigs of ell l e v e l s  is essential ly  

the same a6 that reported laet month. 

level are shorn a consistant decrease (in comparison with the other anirpals 

of the group) in the red count, henoglZhXn and pJatelets. 

beginning lymphocytosis, 

Tnq gubea pig8 of the I$ r per 8 hour 

They also show 8 
- .  

The blood picture of the rabbits is essentially the same as that 

reported l a s t  month, 
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*mith the exception of the animal 8hohng reticulobdotheliosie-of liver' &d 
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