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R e s p o n s e  to  S t r e s s o r s  of Mice  U n d e r g o i n g  G r a f t - v e r s u s - H o s t  R e a c t i o n  

The  l y m p h o i d  h y p o p l a s i a  due to  g ra f t -ve r sus -hos t  
(GVH) r eac t ion  leads, a m o n g  o the r  th ings ,  to  a decrease  
in t he  abso lu t e  n u m b e r  of c i rcu la t ing  l y m p h o c y t e s  in  t he  
p e r i p h e r a l  b lood  1,~. I n  t he  p r e s e n t  e x p e r i m e n t s  G V H  
reac t i on  was induced  a n d  t h e  response  of these  l y m p h o -  
pen ic  mice  to  d i f fe ren t  s t ressors  was s tudied .  

Materials and methods. (C57B1 • A) F l h y b r i d  mice 
were used. 

E x p e r i m e n t  1. 6-8-week-old  mice  were in jec ted  i.v. 
each  w i t h  50 • 106 homologue  spleen ceils f rom p a r e n t a l  
(A) donors  (GVH group).  E x p e r i m e n t  2. 3-week-old mice 
were  in jec ted  i.p. each  w i t h  100•  106 spleen cells f rom 
p a r e n t a l  (C57B1) donors  (GVH group).  Contro ls  of m a t c h -  
ing age were in jec ted  w i t h  e q u i v a l e n t  q u a n t i t i e s  of hybr id ,  
isologue spleen cells (Control  groups).  

The  e s t a b l i s h m e n t  of G V H  reac t ion  was conf i rmed  b y  
t h e  decrease  in abso lu te  l y m p h o c y t e  count ,  loss of we igh t  
a n d  h igher  v a l u e  of t he  spleen index  8. I n  e x p e r i m e n t  1 
cold s t ress  was  appl ied  b y  expos ing  t he  mice  for  4 h to  a 
t e m p e r a t u r e  of 4 ~ I n  e x p e r i m e n t  2 t h e  s t ress  was  pro- 
duced  b y  a g i t a t i n g  t h e  mice  for 2 h in  a s h a k i n g  m a c h i n e  
o p e r a t e d  a t  a f r equency  of 200/min  w i t h  a n  a m p l i t u d e  of 
25 ram.  L y m p h o p e n i c  r eac t ion  was fol lowed up  b y  
abso lu t e  l y m p h o c y t e  c o u n t  t a k e n  on  b lood  s a m p l e d  f rom 
t h e  cauda l  ve in  i m m e d i a t e l y  before  a n d  4 h a f t e r  t he  
exposure  to  s t ress  u n d e r  s t a n d a r d i z e d  condi t ions .  

Results and discussion. E x p e r i m e n t  1. I n  t h e  4 t h  week  
a f t e r  t he  in j ec t ion  of spleen cells, de f in i t e  l y m p h o p e n i a  
was  obse rved  in t he  a n i m a l s  of t he  G V H  group,  t h o u g h  
f rom the  cha rac t e r i s t i c  s y m p t o m s  of w as t i ng  on ly  loss of 
w e i g h t  could be  obse rved  b y  th i s  t i m e  (Figure  1). On  t he  
28 th  d a y  a f t e r  in ject ion,  12 mice  of G V H  group  a n d  10 
mice  of con t ro l  group were exposed  to  cold. T he  mice  of 
t h e  con t ro l  g roup  r e sponded  w i t h  t he  n o r m a l  l y m p h o p e n i c  
reac t ion ,  t h e  abso lu te  l y m p h o c y t e  c o u n t  showed  a de- 
crease of 80%,  on  average.  T he  v e r y  low va lues  of the  
abso lu t e  l y m p h o c y t e  c o u n t  o b t a i n e d  in t h e  G V H  group 
b o t h  before  a n d  a f t e r  t h e  exposure  to  cold d id  no t  show 
a n y  s ign i f i can t  change  of t he  ave rage  va lue  as a r e su l t  o f  
cold s t ress  (Figure  2). 

Two an ima l s  d ied  in t h e  G V H  group w i t h i n  a few hour s  
a f t e r  t h e  exposure  to  cold. T he  r e m a i n i n g  a n i m a l s  of th i s  
g roup  were lost  in  t h e  6 t h - 8 t h  week  a f t e r  t h e  in jec t ion  
whi le  e x h i b i t i n g  t he  cha rac t e r i s t i c  s y m p t o m s  of r u n t i n g  
disease.  

E x p e r i m e n t  2. 12 mice  of each  t he  G V H  a n d  con t ro l  
g roup  were exposed on  t h e  19 th  d a y  a f t e r  t h e  i n j ec t i on  
t o  t h e  s t ress  of be ing  shaken .  B y  t h i s  t i m e  t he  mice  of the  
G V H  group  suffered f rom def in i te  l y m p h o p e n i a  (Figure 
3), a n d  t h e i r  ave rage  loss of b o d y  we igh t  was  4 g. The  
ave rage  b o d y  we igh t  in  t h e  con t ro l  g roup  was  18 g, t h a t  
in  t h e  G V H  group  14 g. 

I n  t he  con t ro l  group t h e  n o r m a l  l y m p h o p e n i c  r eac t ion  
w i t h  a decrease  of 50% in t he  abso lu te  l y m p h o c y t e  coun t  
was  obse rved  a f te r  ag i t a t ing ,  whereas  no  s ign i f ican t  
c h a n g e  of t h e  abso lu te  l y m p h o c y t e  c o u n t  was  a p p a r e n t  
in  t h e  G V H  group  (Figure  3). 2 an i m a l s  of t h e  l a t t e r  group 
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d ied  d u r i n g  t he  f i rs t  h o u r  of shaking .  All t he  an ima l s  sub- 
j ec ted  to  e x p e r i m e n t  2 were ki l led on  t h e  20 th  d a y  a f te r  
in jec t ion .  The  ave rage  va lues  of t he  spleen i n d e x  was 
found  to  be  1.8 for  t h e  G V H  group  and  0 .98  for t he  
con t ro l  group.  

The  p r e sen t  resu l t s  are  c o n s i s t e n t  w i t h  our  ear l ier  
o b s e r v a t i o n s  on  mice suffer ing f rom l y m p h o p e n i a  induced  
b y  n e o n a t a l  t h y m e c t o m y  a n d  b y  a d m i n i s t r a t i o n  of an t i -  
l y m p h o c y t e  s e rum 4, ~. The  e x p e r i m e n t a l  d a t a  sugges t  t h a t  
t he  mice  w i t h  chronic  or t r a n s i e n t  l ymphopen i a ,  i nduced  
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Fig. 1. Average values of weight and absolute lymphocyte count in 
the animals subjected to experiment 1 after injection with spleen 
cells. 
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Fig. 2. Average values of absolute lymphocyte count taken in 
experiment 1 before and after exposure to cold. 
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Fig. 3. Average values of absolute lymphocyte count taken in 
experiment 2 before and after agitating. 
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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. 


