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d im  h o m o g e n e o u s  b a c k g r o u n d  s t a in  in p r e p a r a t i o n s  f ixed Zusammen/assung. I m m u n g l o b u l i n  IgA wird  be im  
in m e t h a n o l ,  whi l s t  in  ace tone  f ixed sect ions  of t he  same  Schwein  i m m u n o c h e m i s c h  im D a r m i n h a l t  u n d  i m m u n o -  
m a t e r i a l  i t  was  seen as a f ine ly  d ispersed a m o r p h o u s  f l u o r e s z e n z o p t i s c h i n d e r M u k o s e d e s g e s a m t e n D i i n n d a r m s  
deposi t :  W e  d id  n o t  cons ider  th i s  to  be  an  a r t e f a c t  since nachgewiesen .  
a p a r t  f r om i ts  absence  f rom the  con t ro l s  t h e r e  was a P. PORTER an d  W.  D. ALL~N 
m a r k e d  degree  of u n i f o r m i t y  in t he  s t r e n g t h  of r eac t ion  
b e t w e e n  sect ions  of t h e  same  t issue sub jec t ed  to t h e  2 Unilever Research Laboratory Colworth-Welwyn, 
t r e a t m e n t s  13. Sharnbrook, Bed[ord (England), 25 July 1969. 

Osseal  Changes in Young Mice Undergoing  Graf t -versus -Host  Reaction 

The  fea tu res  of graf t=versus-hos t  (GVH) r e a c t i o n  are  
cha rac t e r i zed  b y  we igh t  loss, l e tha rgy ,  ruff led fur, 
h u n c h e d  b a c k  pos ture ,  sp lenomegaly ,  t he  decrease  of t h e  
abso lu te  l y m p h o c y t e  c o u n t  a n d  b y  i m p a i r e d  i m m u n o -  
logical r e a c t i v i t y  w i t h  low level  of c i rcu la t ing  an t ibod ie s  
a n d  i m m u n  globul ins .  Moreover  t he  an ima l s  are  genera l ly  
r e t a rded ,  a n d  t he  progress ive  a t roph i c  s t a t e  is re- 
m a r k a b l e  z -s .  

The  pu rpose  of t h i s  c o m m u n i c a t i o n  to  d iscover  t h e  
b a c k g r o u n d  of th i s  genera l  r e t a r d a t i o n  of t he  g r o w t h  a n d  
of t he  progress ive  a toph i c  s ta te ,  wh ich  develops  in y o u n g  
mice  u n d e r g o i n g  G V H  reac t ion .  

Materials and methods. G V H  reac t ion  was p roduced  in 
(C57B1 • A) F 1 h y b r i d  mice, w i t h o u t  r ega rd  of sex. T h e  
an ima l s  in  e x p e r i m e n t  I were 2 weeks old, a n d  in experi-  
m e n t  I I  were  3 weeks  old. The  mice  were i n j ec t ed  i.p. w i t h  
150 • i06 sp leen  cells f rom adu l t  C57B1 donors  of b o t h  
sexes (GVH groups).  The  mice  of con t ro l  g roups  received 
t he  s ame  a m o u n t  of isologuous spleen cells. I n  b o t h  
expe r imen t s ,  3 weeks l a t e r  fol lowing t he  in jec t ions ,  t h e  
e s t a b l i s h m e n t  of t h e  G V H  reac t ion  was conf i rmed  b y  t h e  
s ign i f ican t  decrease  of t he  abso lu te  n u m b e r  of c i rcu la t ing  
l ymphocy t e s ,  a n d  t he  decl ine of t he  b o d y  weight .  

R a d i o g r a p h s  of 10-10 an ima l s  w i t h  G V H  reac t ion  a n d  
10-10 con t ro l  mice  were t a k e n  3 weeks la ter ,  fo l lowing t h e  

spleen cells t r a n s f e r  in  e x p e r i m e n t s  I an d  I I ,  s imul-  
t a n e o u s l y  in pa i r s  w i t h  con t ro l s  b y  t h e  same  expos i t ion  
t i m e  for r a d i o m i c r o m e t r i c  m e a s u r e m e n t s  9. The  an ima l s  
were t h e n  sacr if iced an d  dissected.  The  sp l enomega ly  
w i t h  asci tes  a n d  pe r iphe r i a l  l y m p h o n o d u l a r  e n l a r g e m e n t  
were conf i rmed  macroscopica l ly .  

The  d i s ta l  end  of f emora  were  chosen  for h is to logica l  
s t u d y ;  4 %  fo rmal in  f ixat ive ,  deca lc i f ica t ion  pa ra f f in  em- 
b e d d i n g  an d  h e m a t o x y l i n - e o s i n  s t a in ing  were used. 

Results and discussion. T h e  decrease  of t h e  abso lu te  
l y m p h o c y t e  c o u n t  a n d  t h e  decl ine  of t h e  b o d y  we igh t  in  
e x p e r i m e n t s  I an d  I I  are  p r e sen t ed  ill F igure  1. In  t h e  radio-  
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immune reactions, II. Int. Syrup. of Immunpathology (Eds. 
P, GRABAR and P. MIESCHER, Schwabe, Basel/Stuttgart 1962), 
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Fig. 1. The average body weight and absolute lymphocyte count in 
mice of GVH and of control groups. 

Fig. 2. Radiogram of a 6-week-old mouse undergoing GVH reaction 
(b) and a Control littermate (a) from experiment II. 
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g r a p h s  g rea t  d i f ferences  be tween  t he  mice  of con t ro l  
g roups  a n d  of t he  G V H  groups  were observed .  These  
a p p e a r e d  to  be  p a r t i c u l a r l y  s ign i f i can t  in  long bones.  T h e  
loss of bone  minera l s  was  also r e m a r k a b l e  (Figure  2). T h e  
resu l t s  of t h e  r a d i o m i c r o m e t r i c  m e a s u r e m e n t s  are pre-  
sen ted  in F igure  3. I n  e x p e r i m e n t  I t he  r e t a r d a t i o n  r a t e  
of t he  l o n g i t u d i n a l  g r o w t h  a m o u n t e d  to 21%, of the  dia-  
me t r i c  r e t a r d a t i o n  8.6% in t h e  5-week-old a n i m a l s  w i t h  
G V H  reac t ion ;  a n d  in e x p e r i m e n t  I I  t he  l o n g i t u d i n a l  
r e t a r d a t i o n  of the  g rowth  a m o u n t e d  to  16% and  t h e  
d i a m e t r i c  10.5% in t he  6-week-old a n i m a l s  w i t h  G V H  
reac t ion .  The  mos t  s t r ik ing  and  r e m a r k a b l e  changes  
could be  seen in t he  decrease  of t he  cort ical is  th i cknesses  
of femora l  midsha f t .  These  r ep resen t  in  e x p e r i m e n t  I 
37% and  in e x p e r i m e n t  i i  41~ cor t ica l is  decreases  in  
c o m p a r i s o n  w i th  t he  cont ro ls  (Figure  3). T a k e n  t o g e t h e r  
these  da ta ,  t he  long i tud ina l ,  t h e  d i ame t r i c  a n d  cor t ica l  
r e t a r d a t i o n  w i t h  t he  loss of t he  bone  minera ls ,  r e p r e s e n t  
a severe  bone  a t rophy .  

T h e  n o r m a l  s t r u c t u r e  m a y  be seen in t he  microscopic  
sec t ions  f rom the  con t ro l  groups.  The  s t r u c t u r e  a n d  
th i ckness  of t he  a r t i cu la r  ca r t i l age  are normal .  The  epi- 
physea l  p l a t e  shows t he  c o n t i n u o u s  e n c h o n d r a l  ossifica- 
t ion,  bes ides  the  n o r m a l  endo-,  pe r ios tea l  os teoblas t ic  
a c t i v i t y  (Figure 4). 

S imi la r  h is to logical  sect ions  f rom the  bones  of t he  mice  
u n d e r g o i n g  G V H  reac t ion  in b o t h  e x p e r i m e n t s  show re- 
m a r k a b l e  p h e n o m e n a .  I n  t he  d i s ta l  f emora l  ep iphyses  t h e  
a r t i cu la r  ca r t i l age  b e c a m e  th in ,  t h e  osseal t r a b e c u l a e  in 
t he  e p i m e t a p h y s e s  are sparse  and  s l igh tened  a t  t he i r  s ide 
w i t h  l i t t le  s ign of os teoblas t ic  ac t iv i ty .  The  g r o w t h  p la t e s  
are th in ,  t h e  h y a l i n  pi l lars  ra re f ied  and  t h e i r  oss i f ica t ion 
re ta rded .  All  d i aphysea l  cort ices  are  s t r ik ing ly  th in ,  t h e  
endo-,  per ios tea l  os teob las t ic  a c t i v i t y  m a r k e d l y  sparse  
(Figure  5). 

Fig. 4. Control microphotograph of the distal femoral end of 6-week- 
old littermates from experiment II. Hematoxylin-eosin staining. 
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Fig. 3. The average length, diameter and cortical thickness of 
femora in mice of control and GVH groups. 

Fig. 5. Microphotograph of distal femoral end of a 6-week-old mouse 
of GVH group from experiment lI. Hematoxylin-eosin staining. 
• 

The  obse rved  a l t e r a t ions  were d e m o n s t r a b l e  in all 
an ima l s  unde rgo ing  G V H  reac t ion  a n d  t h e  roen tgenolog ic  
f ind ings  a n d  h i s to logy  were in good a g r e e m e n t  w i t h  t he  
cl inical  condi t ions .  

These  roen tgenolog ic  an d  h i s t o mo rp h o l o g i ca l  observa-  
t ions  r evea led  a severe  bone  a t r o p h y  t o g e t h e r  w i t h  t h e  
r e t a r d a t i o n  of t h e  e n c h o n d r a l  w i t h  t h e  peri-  a n d  endos tea l  
oss i f ica t ion as a b a c k g r o u n d  of t h e  decreased  deve lop-  
m e n t  a n d  t h e  genera l  r e t a r d a t i o n  of g r o w t h  in y o u n g  
mice u n d e r g o i n g  G V H  reac t ion .  

T h e  d a t a  p r e s e n t e d  revea led  a s y m p t o m  of graf t -  
ve r sus -hos t  r e ac t i on  u n d e t e c t e d  up  to  th i s  p o i n t  1~ 

Zusammen/assung. t m m u n p a t h o l o g i s c h e  U n t e r s u c h -  
u n g e n  a n  M~iusen, welchen  i .p.  Milzzel len y o n  Spender -  
t i e r en  in j i z ie r t  wurden .  R6n tgeno log i sch  u n d  h i s t o m o r -  
pholog isch  w u r d e n  K n o c h e n a t r o p h i e n  fes tges te l l t  u n d  es 
k a m  zu ve rz6ge r t e r  Oss i f ika t ion  sowie zu e iner  a l lgemeinen  
W a c h s t u m s v e r z 6 g e r u n g .  
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