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Angiopathie  r~tinienne provoqu~e par l ' imino-dipropionitr i le  chez le rat 

L ' i m i n o - d i p r o p i o n i t r i l e  ( IDPN) ,  s u b s t a n c e  d a t h y r o -  
g~ne, ,  cause  chez  te r a t ,  ou t r e  des  16sions nerveuses ,  des  
a l t 6 r a t i ons  du  s e g m e n t  a n t 6 r i e u r L  

HEATS e t  RUTTER 2,3 o n t  d 6 m o n t r 6  que  I ' I D P N  p r o d u i t  
u n e  a n g i o p a t h i e  r 6 t i n i e n n e  d o n t  les ca r ac t6 r i s t i ques  r ap -  
pe l l en t  celles d ' u n e  r 6 t i n o p a t h i e  d iab6 t ique ,  sans  qu ' i l  
ex is te  de d iab~te .  Les  16sions capi l la i res  son t  p lus  pro-  
nonc6es  si I ' I D P N  est  a d m i n i s t r 6  a u x  r a t s  s o u f f r a n t  d ' u n  
d iab~te  a l loxanique .  On c o n n a t t  la  diff icul t6  d ' o b t e n i r  
e x p 6 r i m e n t a l e m e n t  une  r 6 t i n o p a t h i e  d iab6 t ique ,  c ' e s t  
p o u r q u o i  la r ~ t i n o p a t h i e  I D P N i q u e  nous  semble  cons t i -  
t u e r  u n  c h a m p  d ' 6 t u d e  trSs pr6cieux.  Le c o m p o r t e m e n t  
de I ' E R G  p r o u v e  qu ' i l  s ' ag i t  de 16sions vascu la i r e s ;  en  
effet,  la d i m i n u t i o n  de la  r6ponse  61ec t ror6 t inographique  
es t  p r o p o r t i o n n e l l e  ~ la  g rav i t6  des 16sions vascu la i r e s  4. 

Nous  a v o n s  repr i s  e t  sur  c e r t a i n s  p o i n t s  compl6 t6  ces 
exp6r iences  en  a d m i n i s t r a n t  A des  r a t s  a lb inos  u n e  dose 
u n i q u e  d ' I D P N  de  150 e t  200 rag/100 g po ids  ~ laquel le  
nous  a v o n s  a d j o i n t  une  dose  q u o t i d i e n n e  de  co r t i sone  
(1 rag/100 g/poids) ,  p a r  vole  buccale .  

Les  a n i m a u x  o n t  6t6 sacrifi6s apr~s  t ,  2 e t  3 s ema ines  
de  t r a i t e m e n t .  L a  r6 t ine  a 6t6 6 tudi6e  p a r  les m 6 t h o d e s  

s u i v a n t e s :  (1) d iges t ion  ~ la  t r y p s i n e  et  co lo ra t ion  au  
P A S  (acide p6r iod ique  de  Schiff  p lus  h 6 m a t o x y l i n e ) ;  
(2) i n j e c t i o n  d ' e n c r e  de  Ch ine  d a n s  le r6seau  vascu l a i r e  
r6 t in ien  p a r  p o n c t i o n  i n t r a - c a r d i a q u e ;  (3) mic roscop ic  
61ectronique.  

Ces m 6 t h o d e s  o n t  r e n d u  possible,  n o n  s e u l e m e n t  l ' 6 t u d e  
mic roscop ique  e t  u l t r a m i c r o s c o p i q u e  des 16sions r6ti-  
n i ennes  s u r v e n u e s  au  cours  des d i f f6rents  s t ades  de t ra i -  
t e m e n t  d a n s  la  m e m b r a n e  basa le  et  les 616ments cellu- 
laires  des  va i s seaux ,  ma i s  encore  celle des  v a r i a t i o n s  de 
la lumibre  de  ces derniers .  Les  16sions mic roscop iques  
observ6es  s e n t  les s u i v a n t e s :  dSs la  deu×i~me semaine ,  
nous  a v o n s  cons t a t6  une  d6g6n6rescence suivie  d ' u n e  
r a r6 fac t ion  des  cellules m u r a l e s ;  en  mSme  t e m p s  le d6p6 t  
d ' u n e  s u b s t a n c e  P A S - p o s i t i v e  d a n s  les pa to i s  des  ar t6-  
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Fig. 1. Vaisseaux r6tiniens du rat. D6p6t de substance PAS + dans 
la paroi vasculaire au niveau du dfipart d'une pr6capiLlaire. Diges- 
tion et coloration au PAS. × 400. 
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Fig. 2. Vaisseau r~tinien du rat. Microan6vrisme capillaire. Injec- 
tion d'encre de Chine. × 400. 

Fig. 3. Vaisseau rdtinien du rat. Rdtr~cissement ircdgulier d'une 
branche pr6eapillaire. Injection d'encre de Chine. × 100. 

Fig. 4. Capillaire rdtinien au microscope ~lectronique. Gonflement 
des cettules endoth6tiales, lumi~re r~tr6eie, basale irr6guli~rement 
6paissie. × 11.000. 



15. 12. 1968 Speciatia 1209 

r ioles e t  a v a n t  t o u t  au  p o i n t  de d d p a r t  des prd-capi l la i res ,  
a y a n t  p r o v o q u d  u n  rd t rdc i s semen t  de  la lumi~re  (Figure  1). 
Ce t t e  16sion a 6t6 suivie  d ' ec t a s i e s  sacc i formes  des  ar td-  
r ioles  e t  des  p r6cap i l l a i res ;  p lus  t a r d  de  ra res  micro-  
a n d v r i s m e s  capi l la i res  s o n t  appa rus ,  s i tuds  de  prdfdrence  
a u  n i v e a u  des  b r a n c h e s  c o m m u n i q u a n t e s  e n t r e  ta couche  
superf ic iel le  e t  la couche  p ro fonde  des  v a i s s e a u x  capil-  
la i res  (F igure  2). L ' i n j e c t i o n  d ' e n c r e  de  Chine  a p e r m i s  
de  c o n s t a t e r  u n  rd t rdc i s semen t  s e g m e n t a i r e  tr~s p rononcd  
e t  i r r6gul ier  du  ca l ibre  des  va i s seaux ,  u n e  ob l i t 6 r a t i on  
c o m p l e t e  d ' u n  g r a n d  n o m b r e  de  capit laires .  

N o u s  n ' a v o n s  p u  c o n s t a t e r  la  p ro l i f6 ra t ion  de  cel lules 
endo thd l i a l e s  ddcr i te  p a r  HEATH et  coll. s,o ; ce p h 6 n o m S n e  
s ' exp l ique  t r~s  p r o b a b l e m e n t  p a r  l ' a d m i n i s t r a t i o n  de  cor- 
t i sone  qui, selon ces m~mes  au teurs ,  s u p p r i m e  la prolifd- 
r a t i o n  des cellules endothdl ia les .  

L ' d t u d e  au  mic roscope  d lec t ron ique  m o n t r e  une  h y p e r -  
t r o p h i e  des  cel lules endo thd l i a l e s  r~ t r6c i s san t  la lumi~re  
vascu la i r e  j n s q u ' ~  I ' ob l i t d ra t ion  p r e s que  to ta le ,  a ins i  que  
des  i r r6gular i tds  d ' dpa i s seu r  de  la  m e m b r a n e  basa le  
(Figure  4). 

Les  ldsions que  nous  v e n o n s  de ddcrire  o f f r en t  une  res- 
s e m b l a n c e  tr~s m a r q u 6 e  avec  les a l t d r a t i ons  vascu la i res  

mic roscop iques  e t  u l t r amic ro scop iques  5 d6cr i tes  d a n s  la 
r d t i n o p a t h i e  d i a b d t i q u e  h m n a i n e .  Ce fa i t  laisse espdrer  
que  les expdr iences  u l tdr ieures  d a n s  des  c i r cons t ances  
e x p d r i m e n t M e s  d i f fd ren tes  p e r m e t t r o n t  de  m i e u x  com-  
p r e n d r e  la  p a t h o g d n i e  de  la r d t i n o p a t h i e  d i a b 6 t i q u e  e t  
de  t r o u v e r  des  m o y e n s  t h 6 r a p e u t i q u e s  p lus  eff icaces que  
ceux  d o n t  nous  d i sposons  p o u r  le m o m e n t .  

Summary. h n i n o - d i p r o p i o n i t r i l e  ( I I )PN)  br ings  on  to 
t he  r a t  a n  a n g i o p a t h y  which ,  w h e n  t he  a n i m a l s  are  
t r e a t e d  w i t h  cor t i sone ,  p r e sen t s  a g r e a t  morpho log ic  res- 
s e m b l a n c e  w i th  d i abe t i c  r e t i n o p a t h y .  
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S e a s o n a l  C h a n g e s  in the  L ip ids  of  the  Liver  of the 

Severa l  worker s  h a v e  s t ud i ed  v a r i a t i o n s  in t h e  chemica l  
c o n s t i t u e n t s  a n d  m e t a b o l i c  a c t i v i t y  of d i f f e ren t  o r g a n s  of 
t h e  f rog as  a f u n c t i o n  of  season  ~,2. E v e n  t h o u g h  i t  is well  
k n o w n  t h a t  t h e  f rog s to res  f a t  p r io r  to  h i b e r n a t i o n ,  t h e r e  
is n o  r e p o r t  on  t h e  changes  in  t h e  c o m p o s i t i o n  of l ipids  of 
a n y  t i ssue  as a f u n c t i o n  of season.  W e  have ,  there fore ,  
s t ud i ed  t h e  conce t l t r a t i o n  of va r ious  l ip id  f r ac t ions  of t h e  
l iver  of t h e  frog, Rana tigrina, to  f ind  o u t  w h e t h e r  t h e  
compos i t i on  of t h e  l ip ids  changes  in d i f f e ren t  seasons.  

T h e  frogs were col lec ted  fresh,  locally,  in  Ju ly ,  Oc tober ,  
December ,  F e b r u a r y  a n d  Apri l .  T h e y  were  p i t h e d  a n d  t h e  
l iver  was  r e m o v e d  a n d  frozen.  I t  was  t h e n  e x t r a c t e d  in 
cold ace tone ,  e the r  a n d  h o t  e t h a n o l  in  t h e  o rder  m e n t i o n e d  
since these  so lven t s  solubi l ize  t r ig lycer ides  a n d  sterols,  
g lycerophosphol ip ids ,  a n d  sph ingos ine  p h o s p h a t i d e s  a n d  
p h o s p h o l i p i d s  respec t ive ly .  T h e  s o l ven t  of each  f r ac t ion  
was  e v a p o r a t e d  ove r  a h o t  w a t e r  b a t h  a t  80 °C a n d  t h e  
w e i g h t  of e a c h  l ip id  f r ac t i on  was  expressed  as  % w e t  
w e i g h t  of l iver.  5 frogs were used  for  e ach  d e t e r m i n a t i o n  
w h i c h  was m a d e  in  t h e  m i d d l e  of each  m o n t h  m e n t i o n e d  
above .  

T h e  c o n c e n t r a t i o n s  of va r i ous  l ip id  f r ac t ions  a n d  t h e  
t o t a l  l ipid c o n t e n t  of t he  l iver  in  d i f f e ren t  m o n t h s  of t he  
y e a r  a re  g iven  in t h e  F igure .  T h e  frogs col lected in 
F e b r u a r y ,  w h e n  t h e y  a re  sti l l  in h i b e r n a t i o n ,  h a v e  t h e  
h i g h e s t  level  of each  k i n d  of l ipid.  T h e  t o t a l  l ipid c o n t e n t  
of t h e  l iver  in  F e b r u a r y  is a b o u t  3-fold h i g h e r  t h a n  t h a t  
of J u l y  frogs. W h e r e a s  t h e  ace t one  a n d  e t h a n o l  f r ac t ions  
of l ipids of frogs col lec ted  in F e b r u a r y  are  on ly  2- to  
3-fold h i g h e r  t h a n  those  of J u l y  frogs, i t  is i n t e r e s t i ng  to 
no te  t h a t  t h e  e t h e r  f r ac t ion  is a p p r o x i m a t e l y  9-fold 
h igher .  A s h a r p  decrease  occurs  in  al l  t h e  f r ac t ions  a n d  in  
t o t a l  l ip id  of t h e  l iver  a f t e r  F e b r u a r y .  These  c o n c e n t r a -  
t ions  are  lowes t  in  J u l y  w h i c h  is t h e  pe r iod  of h i g h e s t  
a c t i v i t y  d u r i n g  w h i c h  t h e  a n i m a l  p rocu res  food f rom t he  
e n v i r o n m e n t  and,  the re fore ,  t h e r e  m a y  n o t  be  a n y  
necess i ty  for s torage.  

T h e  increase  in t h e  c o n c e n t r a t i o n s  of va r i ous  l ip id  
f r ac t i ons  in  t he  l iver  shows  t h a t  l ipogenesis  is g r ea t l y  
acce le ra ted  before  h i b e r n a t i o n  for  t h e  s to rage  of e ach  k ind .  

F r o g ,  Rana tigrina 

T h o u g h  t he  s to rage  of t r ig lycer ides  m a y  be of p a r t i c u l a r  
use for t h e  s u p p l y  of energy,  i t  is n o t  c lear  w h y  t he  o t h e r  
f r ac t ions  shou ld  a c c u m u l a t e .  I t  would  be  of i n t e r e s t  to  
k n o w  the  s t i m u l u s  for  such  a l t e r a t i o n s  in  l ipid compos i -  
t i on  a. 
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Concentrations of various fractions of lipids (% wet weight) of tile 
liver of the frog, R. tigrina, collected in different inonths of the year. 
O - - O  Total lipids, e - - o  glycerol phospholipids, L 3 - - t J  sphingo- 
and phospholipids, x - - ×  triglycerides and sterols. Mean values for 
5 animals are given. 

Zusammen/assung. Zu v e r s c h i e d e n e n  J a h r e s z e i t e n  wur-  
den  U n t e r s c h i e d e  im L i p o i d g e h a l t  der  F rosch l ebe r  fest-  
gestel l t .  
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