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b y  a n y  m e t h o d ,  h a v e  l o s t  p r e c i s e l y  t h o s e  l y m p h o c y t e s  
w h i c h  d i s a p p e a r  in  t h e  l y m p h o p e n i c  r e a c t i o n ,  c h a r a c t e r -  
i z i ng  t h e  s t a t e  o f  s t r e s s  in  n o r m a l  m i ce .  I r r e s p e c t i v e  of  t h e  
o r i g i n  of  l y m p h o p e n i a ,  t h e  a l a r m  r e a c t i o n  6 s w a s  
a n o m a l o u s  in  m i c e  w i t h  a n  a b s o l u t e  l y m p h o c y t e  c o u n t  of  
a b o u t  1000, a n d  in  a d d i t i o n  t o  t h e  d i s t u r b a n c e  of  i m m u n o -  
log ica l  a d a p t a t i o n  o t h e r  a d a p t a t i o n a l  d i s t u r b a n c e s  c o u l d  
be  o b s e r v e d .  I t  s e e m s  t h a t  t h e  o r g a n i s m  c a n n o t  a d a p t  
i t se l f  a p p r o p r i a t e l y  t o  c h a n g e d  c o n d i t i o n s  u n l e s s  t h e  
l y m p h o i d  s y s t e m  is s o u n d  a n d  p r o p e r l y  f u n c t i o n i n g ,  a n d  
t h e  d i s t u r b a n c e  o f  t h e  l a t t e r  is i n d i c a t e d  b y  t h e  a n o m a l o u s  
a l a r m  r e a c t i o n .  T h e  p r e s e n t  r e s u l t s  p o i n t  t o  t h e  i m p o r -  
t a n c e  of  t h e  l y m p h o i d  s y s t e m  in  p r o c e s s e s  o t h e r  t h a n  
i m m u n o l o g i c a l  a d a p t a t i o n .  

Zusammen/assung. N a c h w e i s ,  d a s s  M~iuse n a c h  i .v .  o d e r  
i .p.  In j  e k t i o n  h o m o l o g e r  Mi lzze l l en  e i ne  L y m p h o p e n i e ,  v e r -  
b u n d e n  m i t  G e w i c h t s v e r l u s t ,  e n t w i c k e l n .  D i e se  T i e r e  

r e a g i e r e n  n a c h h e r  a u f  e i n e n  S t r e s s  in  F o r m  y o n  A b -  
k i i h l u n g  o d e r  S c h i i t t e l n  n i c h t  m e h r  m i t  e i n e m  w e i t e r e n  
L y m p h o z y t e n a b f a l l .  
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T h e  Effects  of X - I r r a d i a t i o n ,  Appl ied  in Infancy  
of F e m a l e  Rats  

R e c e n t l y ,  we  h a v e  d e m o n s t r a t e d  t h a t  t h e  w h o l e  b o d y  
e x p o s u r e  of  i n f a n t  f e m a l e  r a t s  to  X - r a y s  d e l a y s  t h e  o n s e t  
of  p u b e r t y ;  t h i s  s t a t e m e n t  w a s  e q u a l l y  a p p l i c a b l e  to  b o t h  
t h e  a n i m a l s  b e a r i n g  h y p o t h a l a m i c  l e s ions  a n d  to  j u s t  i r-  
r a d i a t e d  o n e s L  I n  t h i s  w o r k  we  i n t e n d  to  d e s c r i b e  t h e  
r e a c t i o n  of  t h e  r e p r o d u c t i v e  t r a c t  of  f e m a l e  r a t s  to  X -  
i r r a d i a t i o n  l i m i t e d  to  t h e  h e a d  r e g i o n  on l y .  T h e  e f f ec t s  of  
l n i c r o c o a g u l a t i o n  in  t h e  h y p o t h a l a n i u s  in  h e a d - i r r a d i a t e d  
r a t s  a r e  l e f t  for  a l a t e r  p u b l i c a t i o n .  

2VIaterial and methods. T h e  h e a d  r e g i o n  of a n u m b e r  of  
8 - d a y - o l d  f en i a l e  r a t s  w a s  i r r a d i a t e d  w i t h  400, 500, 600, 
700 or  800 R of  X - r a y s  f r o m  a S i e m e n s  s e t  (200 kV,  16 IliA, 
f i l t e r  Cu  0.5 r a m ,  F S D  -- 34 c m ,  d o s e  r a t e  103 R / r a i n )  o r  
f ron l  a P h i l i p s  s e t  (200 kV,  16 m A ,  f i l te r  Cu  0.5 n l m  + 
A1 1 iron,  F S D  34 cni ,  dose  r a t e  194 R / r a i n ) .  D u r i n g  
t h e  i r r a d i a t i o n  p r o c e d u r e  t h e  a n i m a l s  we re  a n a e s t h e t i z e d  
w i t h  IKelni ta l  ( t h i a l b a r b i t o n e  s o d i u m ) .  T h e  n u m b e r  of  
y o u n g  p e r  m o t h e r  w a s  r e s t r i c t e d  t o  6 in  al l  e x p e r i m e n t a l  
g r o u p s  a n d  in t h e i r  c o n t r o l s .  A c e r t a i n  n u m b e r  of  a n i m a l s  
f r o m  e a c h  of  t h e  a b o v e  g r o u p s  we re  m a t e d  w i t h  n o r m a l  
m a l e s .  

Results and discussion, I n  al l  t h e  e x p e r i m e n t a l  g r o u p s  
t h e  o p e n i n g  of  t h e  v a g i n a ,  t a k e n  as  a n  i n d e x  for  p u b e r t y ,  

to the Head  R e g i o n ,  on  the  R e p r o d u c t i v e  System 

t o o k  p l a c e  a t  a b o u t  t h e  s a m e  t i m e  as  in  n o n - i r r a d i a t e d  
c o n t r o l s .  A t  t h a t  t i m e  t h e  m e a n  b o d y  w e i g h t  o f  t h e  e x p e r i -  
m e n t a l  a n i m a l s  w a s  s l i g h t l y  b e l o w  t h a t  of  t h e  c o n t r o l s  
(see T a b l e  I).  As  t h e  a n i m a l s  g r e w  o lde r  t h e  g a i n  in  b o d y  
w e i g h t  o f  t h e  i r r a d i a t e d  g r o u p s  o f  r a t s  a n d  of  t h e  c o n t r o l s  
p r o c e e d e d  a t  a b o u t  t h e  s a m e  r a t e .  I n  c o n n e c t i o n  w i t h  t h i s  
r e s u l t  of  o u r s  i t  is of  i n t e r e s t  to  n o t e  t h a t  600 R of  X - r a y s  
a p p l i e d  to  t h e  h e a d  o n l y  of  t h e  n e o n a t a l  r a t  p r o d u c e d  
s t u n t e d  g r o w t h ,  w h i c h  c o u l d  n o t  be  r e p a i r e d  b y  h o r m o n e  
t r e a t m e n t  2, a. S t u n t e d  g r o w t h  w a s  a l so  o b t a i n e d  in  o u r  
s t r a i n  of  r a n d o m - b r e d  r a t s  w h e n  t h e  dose  of  600 R of  X -  
r a y s  w a s  a p p l i e d  to  t h e  h e a d  r e g i o n  of  2 - d a y - o l d  r a t s L  
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Table I. The occurrence of opeifing of the vagina and the litter size of 8-day-old head-irradiated rats 

Dose of irradiation Opening of the vagina Litter size 

No. of Age (days) Body weight No. of No. of No. of new-borns 
rats (g) rats litters per litter 

400 R 22 44.1 ~ 5.74 103 :~ 9.5 14 14 8.4 ~ 2.16 
500 R 17 42,8 i 1.77 101 z 5.5 4 4 10.2 ~ 0.83 
600 R 14 43.0 i 2.90 97 ~ 12.5 7 10 8.2 • 2.32 
700 R 17 45,2 =[= 6.79 99 ~ 11.0 12 15 7.5 i 2.00 
800 R~ 17 46.2 -L 8.76 100 i 12.5 6 6 9.0 ~ 3.44 

Total irradiated 87 44.3 ~ 6.01 100 i 10.6 43 49 8.3 i 2.45 

Non-irradiated 95 44.0 ~ 4.57 107 ~ 14.0 27 27 8.7 • 2.01 

~ The difference in the mean age at vaginal opening of this group compared with normal controls was not significant at 5% level. 
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Table II. Weight of corpora lutea in pregnant rats 

Specialia t~XPERIENTIA 26/1 

Weight of corpora lutea (mg) 

No. of No. of No. of Mean weight Below 2.6 2.6-5.5 Over 5.5 Range 
animals ovaries corpora of corpora 

lutea lutea =b No. of No. of % No. of No. of % No. of No. of % 
standard rats corpora corpora rats corpora corpora rats corpora corpora 
deviation lutea lutea lutea lutea lutea lutea 

Irradiated 

400 R 3 3 14 4.7 -4- 0.94 0 0 0 3 10 71.4 2 4 28.6 2.7~5.1 
500 R 7 8 46 4.1 :[: 1.29 2 8 17.4 7 35 76.1 2 3 6.5 0.6-6.4 
600 R 7 8 40 4.5 -4- 1.04 1 1 2.5 7 34 85.0 2 5 12.5 1.8-7.2 
700 R 10 11 53 4.7 :t= 1.17 2 3 5.7 9 38 71.7 5 12 22.6  1.5-6.9 

Total 27 30 153 4.5 4- 1.19 5 12 7.8 27 117 76.5 11 24 15.7 0.6-7.2 

Controls 24 33 173 4.1 -4- 0.69 3 4 2.3 24 169 97.7 0 0 0 1.5-5.4 

A t  occasional  l apa ra tomies  and  at  killing of t he  non-  
p r e g n a n t  ra t s  belonging to  all groups of i r rad ia ted  rats,  
luteal  bodies  were  a lways  found in the  ovaries. This  ob- 
se rva t ion  also appl ies  to  t he  Control group. Thei r  n u m b e r  
per  ovary  was, on the  average,  abou t  the  same as in the  
controls ,  i.e., up  to  20 a t  most .  An except ion  to  th is  was 
seen in 3 expe r imen ta l  ra t s  wi th  25, 25 and  32 luteal  
bodies  respect ively .  

A s t r ik ing difference be tween  i r rad ia ted  and  non-  
i r rad ia ted  an imals  was  recorded in regard to  t he  weight  
of corpora  lu tea  in t he  ovaries  of p r e g n a n t  ra t s  (Table II).  
The resul ts  ob t a ined  on the  weigh t  of corpora  lu tea  in the  
ovaries  of p r e g n a n t  ra t s  belonging to  the  800 R i r rad ia ted  
group were close to  those  ob ta ined  for normal  controls,  
indica t ing  t h a t  the  800 R m a y  be a l imi t ing dose for the  
appea rance  of large-sized luteal  bodies.  Since resul ts  veith 
t he  800 R dose require  conf i rmat ion,  we have  decided no t  
to  include t h e m  in t he  s ta t i s t ica l  s tudies  p re sen ted  in 
Table  I I  and  in t he  Figure.  F r o m  Table I I  it  can  be seen 
tha t ,  f rom a group of 27 i r rad ia ted  p r e g n a n t  rats ,  !1 had  
uv,~ries w i th  one or more  luteal  bodies  weighing over  
5.6 mg, or 15% of the i r  t o t a l  number .  The largest  corpus  
l u t eum recorded,  measur ing  2.15 m m  in d iameter ,  
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Histogram and normal curve for the weight of corpora lutea of 
pregnant rats. (A) Non-irradiated controls; (B) irradiated (all doses 
except 800 R). 

weighed  7.2 mg. No corpora  lu tea  over  5.4 mg  in weight  
were  found  in the  ovaries of 24 controls .  On the  o ther  
hand ,  smal l  luteal  bodies  (below 2.6 rag) were p resen t  in 
the  Ovaries of b o t h  categories  of animals .  The h i s tog ram 
and  the  d i s t r ibu t ion  of lu teal  bodies  a round the  mean  
weight  is given in t he  Figure.  

Re la t ive ly  high doses of X- rays  af fec ted  the  we igh t  of 
the  p i tu i ta ry .  Thus,  the  m e a n  we igh t  of 83 p i tu i ta r ies  of 
normal  m a t u r e  animals  was  14.5 :E 2.18 rag, whereas  14 
glands  f rom adul t  r a t s  be longing to  t he  600 R experi-  
men t a l  group weighed 7.5 q-2.03 mg, and  5 glands  f rom 
800 R i r rad ia ted  ra ts  8.05 -4- 2.39 rag. 

Al though  some animals  which  received h igh  doses of 
X- rays  (700 and  800 R) looked u n h e a l t h y  (weak, poor  
milk producers  and  wi th  mark ed l y  small  heads),  no dif- 
ference in reproduc ib i l i ty  be tween  the  normal  and  the  
expe r imen ta l  animals  could be de tec ted .  Dai ly  vaginal  
smears ,  examined  for longer  periods,  revealed more  or less 
regular  oes t rus  cycles (4-5 days) in all expe r imen ta l  
groups  of animals .  The l i t t e r  size of i r rad ia ted  animals  was 
also no t  a f fec ted  (Table I). One fac t  which  deserves  a t ten-  
t ion  was  a d ispropor t ion ,  somet imes  very  pronounced ,  
be tween  the  n u m b e r  of corpora  lu tea  per  ovary  or irra,  
d i a t ed  p r e g n a n t  an imal  and  the  n u m b e r  of embryos  in the  
cor responding  uter ine  horn .  Thus,  in the  500 R i r rad ia ted  
group,  one uni la tera l ly  ovar iec tomized  animal  had  19 
corpora  lu tea  in its r igh t  ovary,  only  8 of t h e m  weighing 
more  t h a n  3 mg, and  6 embryos  plus one resorp t ion  in the  
u ter ine  horn.  W e  have  been  assuming  t h a t  the  small-size 
corpora  lu tea  m u s t  be lef t -overs  f rom the  cycles which  
preceeded  the  p r e g n a n c y  s t a te  5. 

.Rdsumd. Les ra ts  femelles de 8 jours,  don t  la t6te  a 6t6 
irradi6e A une dose a t t e i g n a n t  800 R croissent  e t  se repro- 
du i sen t  no rma lemen t .  L ' o u v e r t u r e  du vagin s ' a f fec tue  au 
m6me m o m e n t  que chez des t6moins.  Quelques 'un  des 
corporea  lu tea  des femelles gravides  irradi6es d6passen t  
la tail le e t  le poids  m a x i m u m .  
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