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Zusammen[assung. R 6 n t g e n b e s t r a h l u n g  v o n  E m b r y o -  
n e n  u n d  Ke imze l l en  b e s t i m m t e r  Z a h n k a r p f e n - G e n o t y p e n ,  
d e r e n  M a k r o m e l a n o p h o r e n p r o d u k t i o n  d u r c h  Kon t ro l l -  
gene  au f  die  B i l d u n g  k le ine r  F l e c k e n  b e g r e n z t  ist,  ver-  
u r s a c h t  be i  h e r a n w a c h s e n d e n  T ie ren  u n d  de ren  N a c h -  
k o m m e n  Pr~tmelanome.  D e m g e g e n i i b e r  h a t  d ie  gle iche 
B e h a n d l u n g  d iese r  E n t w i c k l u n g s s t a d i e n  be i  G e n o t y p e n ,  
de ren  M a k r o m e l a n o p h o r e n p r o d u k t i o n  infolge F e h l e n s  de r  
K o n t r o l l g e n e  i m  Ver lau fe  des  we i t e r en  L e b e n s  zu r  Me- 

l a n o m b i l d u n g  f i ihr t ,  ke inen  Ef fek t .  B e s t r a h l u n g  der  me-  
l a n o m t r a g e n d e n  A d u l t e n  dieses G e n o t y p s  v e r u r s a c h t  eine 
v o r i i b e r g e h e n d e  U n t e r b r e c h u n g  des T u m o r w a c h s t u m s .  
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Delay in Skin Allograft Rejection in Rats Grafted with Fetal Adrenal Glands 

T h e  a d r e n a l  g l and  is la rge  in t h e  m a m m a l i a n  fetus ,  
dec reas ing  l a t e r  a t  a d i f f e ren t  r a t e  acco rd ing  to  t h e  
species. I n  mice  1 a n d  r a t s  * t h i s  i n v o l u t i o n  is c o n s i d e r a b l y  
r e t a r d e d  w i t h  r e spec t  to  o t h e r  species  a n d  t h e  i m m u n o -  
logical  s y s t e m  of  t he se  a n i m a l s  is n o t  c o m p l e t e l y  devel -  
oped  a t  b i r t h  s-s. I n  m e n  e a n d  gu inea-p igs  ~ t h e  i n v o l u t i o n  
of t he  f e t a l  a d r e n a l  g l a n d  t a k e s  p lace  ea r ly  in  g e s t a t i o n  
a n d  t h i s  is co r re l a t ed  w i t h  a b e t t e r  d e v e l o p m e n t  of 
i m m u n o l o g i c a l  f u n c t i o n s  a t  b i r t h  s- t°  . These  facts ,  a d d e d  
to  t h e  well  k n o w n  f u n c t i o n a l  a n t a g o n i s m  b e t w e e n  a d r e n a l  
g l and  a n d  t h y m u s  a n d  t h e  i m m u n o s u p p r e s s i v e  a c t i o n  of 
a d r e n a l  g lucocor t icos te ro ids ,  sugges t  t h a t  t he  fe ta l  
a d r e n a l  g l a n d  m i g h t  b e  i n v o l v e d  in t h e  con t r o l  of  t h e  
d e v e l o p m e n t  of t h e  i m m u n o l o g i c a l  sys t em.  W i t h  t h e  a i m  
of exp lo r ing  t h i s  poss ib i l i ty ,  t h e  fo l lowing e x p e r i m e n t s  
were pe r fo rmed .  

Material and methods. 125 i n b r e d  ma le  a lb ino  r a t s  were  
g ra f t ed  on  t h e  10 th  d a y  a f t e r  b i r t h  w i t h  b l a c k  skin  
a l logra f t s  o b t a i n e d  f rom i n b r e d  ma le  hooded  ra ts .  T h e  
hos t s  were  t r e a t e d  as  fol lows:  I n  22 an imal s ,  fe ta l  
a d r e n a l  g l a n d s  were  i m p l a n t e d  u n d e r  t h e  sk in  o n  t h e  
6 th  a n d  8 th  d a y  a f t e r  b i r t h .  T h e  n u m b e r  of a d r e n a l  
g l ands  i m p l a n t e d  was  10 in  18 cases a n d  5 in 4 cases. 
The  a d r e n a l  g l a n d s  were  o b t a i n e d  f rom las t  week  of 
g e s t a t i o n  isogeneic fetuses.  I n  26 r a t s  isogeneic  a d u l t  
ad r ena l  g l a n d s  were i m p l a n t e d  u n d e r  t h e  sk in  on  t h e  
6 t h  a n d  8 th  d a y  a f t e r  b i r t h  (2-4 g l a n d s  pe r  an imal ) .  
33 a n i m a l s  were da i l y  i n j e c t e d  w i t h  d i f f e r en t  doses  of 
a su spens ion  of 16f l -me thy l  p r e d n i s o n e  ( f rom 10 to  
40 ~g) f r o m  t h e  6 th  d a y  a f t e r  b i r t h  u n t i l  t h e  r e j ec t ion  
of t h e  graf t .  44 r a t s  rece ived  t h e  sk in  a l logra f t  only.  

E v a l u a t i o n  of t h e  success  or fa i lu re  of t h e  sk in  g ra f t s  
was  b a s e d  on  gross  inspec t ion .  R e j e c t i o n  of g ra f t s  was  
c h a r a c t e r i z e d  b y  a n  in i t i a l  t a k e  fol lowed b y  i n f l a m m a t i o n ,  
i n d u r a t i o n ,  h a r d e n i n g  of t h e  graf t ,  a n d  u l t i m a t e  c o m p l e t e  

s lough.  P r o l o n g e d  s u r v i v a l  of t he  g ra f t  was  cons ide red  to  
be  p r e s e n t  w h e n  t he  g ra f t  showed a de l ayed  onse t  of t he  
ea r ly  ev idence  of re jec t ion .  

His to log ica l  s t u d y  was  p e r f o r m e d  in o rde r  to  d e t e r m i n e  
t h e  f a t e  of t h e  g r a f t ed  a d r e n a l  g l ands  a n d  t h e  e f fec t  of 
t h e  d i f f e r en t  t r e a t m e n t s  ove r  t h e  t h y m u s .  T h e  m a t e r i a l  
was  composed  of 7 r a t s  i m p l a n t e d  w i t h  10 fe ta l  a d r e n a l s  
o n  t h e  6 th  d a y  of life. 7 r a t s  da i ly  i n j ec t ed  b y  s.c. r o u t e  
w i t h  30 ~xg of 16f l -me thy l  p redn i sone .  8 r a t s  i m p l a n t e d  
w i t h  2 a d u l t  a d r e n a l s  o n  t h e  6 th  d a y  of life. 5 n o r m a l  ra ts .  

T h e  a n i m a l s  were  sacr i f iced on  t h e  16 th  d a y  of life. 
I n  t h e  a n i m a l s  in  w h i c h  ad rena l s  were  g ra f ted ,  a wide  
zone of sk in  a n d  s u b c u t a n e o u s  t i s sue  c o r r e s p o n d i n g  t o  
t h e  s i t e  of t h e  a d r e n a l  g ra f t s  a n d  t h e  t h y m u s  in al l  
a n i m a l s  were  f ixed  in 10% Formol ,  e m b e d d e d  in  paraf f in ,  
ser ial  sec t ioned  a t  6 t~m t h i c k  a n d  s t a i n e d  w i t h  H e m a -  

Treatment Skin allograft survival 
(days) 
No. Less 15 More 
of than to than 
ani- 15 50 50 
mals 

Skin allograft only 44 44 - - 
Implanted with 5 fetal adrenal glands 4 3 1 - 
Implanted with 10 fetal adrenal glands 18 10 1 7 
Implanted with 2-4 adult adrenal glands 26 25 - 1 
Daily injected with 10-25 btg of 16 MP 21 23 - - 
Daily injected with 30 iJ.g of 16 M P 5 4 - 1 
Daily injected with 40 txg of 16 MP 7 3 2 = 2 

16 MP, 16/~-methyl prednisone. • Death before day 50th. 

a b c d 

Thymus relative weight (thymus wt./body wt., mean S.E.) in: 
a) controls; b) animals grafted with 10 fetal adrenal glands; c) ani- 
mals grafted with 2 adult adrenal glands; d) animals injected daily 
from the 6th day after birth with 30 t.tg of 16fl-methyl prednisone. 
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toxi l in  Eosin.  B o d y  and t h y m u s  weight  were  ob ta ined  
in eve ry  animal .  

Results. The  resul t  of skin grafts  su rv iva l  are  sum- 
mar ized  in t he  Table.  A de lay  4n skin a l lograf t  re jec t ion  
wi th  respect  to a group of 44 un t r ea t ed  controls  was 
on ly  obta ined  in the  fol lowing condi t ions :  1 r a t  out  of 
4 implan ted  wi th  5 fetal  adrenal  glands (reject ion t ime :  
38 days).  8 rats  ou t  of 18 imp lan t ed  wi th  10 fetal  adrena l  
glands (mean re jec t ion  t i m e  67.1 :t: S.E.  3.2 days).  1 r a t  
ou t  of 26 implan ted  wi th  2-4 adul t  adrena l  glands 
(reject ion t ime :  58 days).  1 r a t  ou t  of 5 da i ly  injectcd 
wi th  30 ~g of 1 6 r - m e t h y l  prednisone (reject ion t ime  
63 days). 2 rats  ou t  of 7 dai ly  in jec ted  wi th  40 ~g of 
16 r - m e t h y l  prednisone (reject ion t i m e :  57-69 days, o ther  
2 died dur ing t r ea tment ) .  

The  re ject ion t i m e  was no t  affected by  lower doses 
of 1 6 r -me thy l  prednisone.  The  animals  t rea ted  wi th  the  
h igher  doses of 1 6 r - m e t h y l  prednisone were v e r y  wasted 
and showed growth  impa i rmen t .  

I n  t he  his tological  s tudies of t he  fa te  of the  imp lan ted  
adrena l  glands i t  was possible to  recognize only 2 glands  
per  area  examined  in 3 animals  ou t  of 7 t h a t  had  received 
10 fetal  adrenal  glands.  The  poss ib i l i ty  t ha t  the  glands 
could h a v e  slide under  the  skin a w a y  f rom the  si te of 
imp lan t a t i on  cannot  be excluded.  I t  was no t  possible 
to  recognize any  v iab le  gland in 8 animals  t h a t  had  
received 2 adul t  glands each. 

The  t h y m u s  of ra ts  graf ted wi th  fetal  or  adul t  adrena l  
glands did no t  show his tological  changes.  I n  the  ra ts  
t r ea ted  wi th  30 ~g of 1 6 r - m e t h y l  prednisone i t  was found 
a great  l imphoid  depopula t ion  and numerous  images  of 
p icnot ic  nuclei.  There  were  no differences in t h y m u s  
re la t ive  weigh t  ( thymus w t . / b o d y  wt.) be tween  controls  
and ra ts  graf ted wi th  fetal  or  adul t  adrena l  glands. On  
the  contrary,  the  t hymus  weight  of the  an imals  t r ea ted  
wi th  30 ~zg of 16 r -me thy l  prednisone,  showed a signifi- 
can t  d iminu t ion  (S tudent ' s  t-test, p < 0.001 ; Figure).  

Discussion. F r o m  these da t a  i t  could be concluded t h a t  
the  imp lan t a t i on  of fe ta l  adrenal  glands can de lay  the  
re iec t ion  of skin  a l lograf ts  in the  rat ,  and t h a t  t he  
cor t icosteroid  doses necessary to  ob ta in  an effect  s imilar  
to t h a t  de te rmined  by  the  fetal  adrenal  glands are high. 

The  animals  t rea ted  wi th  t h e s e  doses were v e r y  wasted 
(2 animals  g iven  40 tzg of 1 6 r - m e t h y l  prednisone died 
dur ing t rea tment ) .  I t  was observed  t h a t  t he  admin is t ra -  
t ion of the  cort icosteroids induced a marked  reduc t ion  
of t h y m u s  weight ,  while in the  animals  graf ted wi th  
fetal  adrenals  there  was no t  such reduct ion.  I f  the  
thymol i t i c  effect  is t aken  as an  indirec t  e s t imat ion  of the  
glucocort icosteroids level  in blood, these facts suggest  
t h a t  t h e  glucocort icosteroids migh t  no t  be responsible  
for the  de lay  in the  immunolog ica l  re jec t ion  induced by  
fetal  adrenal  glands. F u r t h e r m o r e  i t  is r a the r  unl ikely  
t h a t  in hosts  receiving a gland, which have  thei r  own 
adrena l  glands,  the  cor t icosteroid level  would rise so 
much,  being submi t t ed  to regula t ion by  a feed-back 
mechan i sm 11. 

The  ab i l i ty  of fe ta l  adrenal  gland to delay the  re jec t ion  
of skin graf ts  m igh t  be re la ted to its his tological  appear-  
ance, d i f ferent  f rom t h a t  of adul t  adrenalsl2,1~. 

Resumen. Se ha  observado  en este t r aba jo  que el 
in jer to  de suprarrenales  de fetos en ratas  de 6 dias de 
edad de te rmina  aumen to  del  t i empo  de superv ivenc ia  
de a lo injer tos  de piel  real izados al 10 ° dia de v ida  en 
relaci6n a los  test igos y a ra tas  in je r tada  s con suprarre-  
hales de adulto.  Un  efecto s imilar  se observ6 cuando se 
adminis t r6  d ia r i amente  a pa r t i r  del 6 ° dia  de v ida  
16fl-metil  prednisona en dosis a l tas  que producfan gran 
t ras torno del  creeimiento,  ev iden te  d isminuei6n de peso 
del t imo  y e n  algunos casos muer te  del animal .  
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]~tude de la competition antig6nique chez des souris thymectomis fes  A la naissance 

Depuis  une dizaine d 'ann6es,  le t h y m u s  s 'es t  r6v616 
jouer  un r61e i m p o r t a n t  dans diff6rents ph6nom~nes im- 
muni ta i res  : hypersensibi l i t6  retard6e,  immuni t6  humora le  
vis-a-vis  de certains antig~nes, tol6rance immuni ta i re .  
Nous  avons recherch6, dans ce t ravai l ,  l ' i n t e rven t ion  
6ventuel le  de cet  organe dans la comp6t i t ion  ant ig6nique  
chez la souris. Nous  avons  choisi  c o m m e  module de ce t te  
comp6t i t ion,  celle qui  appa ra i t  lorsque des globules 
rouges de m o u t o n  (GRM) sont  inject6s quelques  jours  
apr~s une immuni sa t ion  par  des globules rouges de cheva l  
(GRC). Ces derniers 6rant  p r a t i q u e m e n t  sans re la t ion  
ant ig6nique avec  les GRM 1. 

Matdriel et technique. Dans  un p remie r  t emps  nous 
avons  d6termin6 quel  6tai t  l ' i n te rva l l e  de t emps  ent re  
l ' in jec t ion  du p remier  antig&ne (GRC) e t  du deuxi~me 
ant igone (GRM) qui  p e r m e t t a i t  d ' ob ten i r  l ' inh ib i t ion  
m a x i m u m  de la r6ponse pr imai re  vis-A-vis du deuxi~me 
antigone. Dans un deuxi~me temps  nous avons  compar6 
l ' impor tance  de ce t te  comp6t i t ion  ant ig6nique chez des 
souris faussement  thymectomis6es  ou thymectomis6es  
la naissance. 

Dans  la premi6re  s6rie d 'exp6riences nous avons  utilis6 
30 souris CF 1 &g6es de 1 ~ 2 tools, r6part ies el1 6 groupes 
de 5 a n i m a u x  que  nous avons  immunis6s par  vole  i.p. 
lJn groupe t6moin  a requ un iquemen t  10 s GRM, les 5 
autres  lots ont  6t6 inject6s d ' abord  avec  109 GRC puis 
avee  108 GRM 2, 3, 4, 5 ou 8 jours apr~s, su ivau t  les 
groupes. Ces an imaux  on t  6t6 sacrifi6s 4 jours apr~s 
l ' in jec t ion  des G R M  et  le nombre  de cellules formatr ices  
d ' an t i co rps  ant i  G R M  de t y p e  IgM dans la ra te  a 6t6 
d6termin6 par  une technique  des plages d 'h6molyse  d6ri- 
v6e ~ de celle de CUNNINGHAM et  SZENBERG 3. 

Rdsultats. Le Tableau  I indique  les r6sul tats  que nous 
avons  obtenus.  II pe rmet  de cons ta ter  c o m m e  TALMAGE 1 
l ' a v a i t  signal6 que l ' inh ib i t ion  de la r6ponse p r imai re  
aux  G R M  est  m a x i m u m  lorsque 4 jours  s6parent  l ' in jec-  
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