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Fig. 3. Dependence on temperature of the function ~ = f (I). The 
maximum light intensity was I o = 40 lux. 
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Fig. 4. Influence of temperature on the latency of restoration, mea- 
sured by means of double stimuli at different intervals. Ordinate: 
Second potential as percentage of the first; dashed line: late RP 
(~); continuous line: b-wave (~b). Abscissa: Interval between first 
and second light stimulus. Intensity of illumination 40 lux, duration 
1 see. 
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the  dog E R G  migh t  be a t t r i b u t e d  to the  ac t iv i ty  of rods. 
The influence of t e m p e r a t u r e  on the  off-effect is d i f ferent  
f rom t h a t  on the  b-wave  (cf. Figure  2). Below 24~ Sa is 
ex t inguished  while Sb still exists.  Therefore the  2 waves 
seem to or iginate  in d i f ferent  re t inal  e lements .  The 
inves t iga t ion  of early posi t ive  componen t s  of the  r abb i t  
E R G  by  L/3Tzow n showed t h a t  a b -wave  could only  be 
regis tered above 28 ~ Our expe r imen t s  were carried out  
w i thou t  add ing  p lasma  to the  perfus ion medium,  which 
seems to p lay  an i m p o r t a n t  role for t he  isolated r abb i t  
re t ina  ~, ~. 

The isolated re t ina  of the  poik i lo thermic  frog shows 
m a x i m u m  poten t ia l  values a t  t e m p e r a t u r e s  f rom 17 to 
20~ while below 6~ a b -wave  can no longer be reg- 
istered1,5. CORNU and CLOTTESn calculated Q10-values 
be tween  1.6 and  1.7 for the  a -wave  of t he  frog E R G  at  
t empe ra tu r e s  f rom 10 to  30 ~ If one compares  t he  gross 
ac t iva t ion  energies for the  b-wave  of the  frog E R G  ~ and 
the  late R P  of the  dog ERG,  the i r  equal  size demons t r a t e s  
t h a t  the  processes which lead to the  fo rma t ion  of bo th  
poten t ia l s  m a y  be ascribed to analogous phys icochemica l  
mechanisms.  The size of the  cor responding  Q~0-values 
agrees w i th  t he  observa t ion  t h a t  the  fo rma t ion  of the  
poten t ia l s  is ma in ly  t r iggered by  diffusion processes la. 
The difference be tween  the  re t ina  of the  h o mo i o t h e rma l  
dog and the  po ik i lo thermal  frog is t h a t  the  f i rs t  appear -  
ance of a po ten t i a l  a t  low t e m p e r a t u r e s  as well as t he  
range of t e m p e r a t u r e  for the  va l id i ty  of the  l inear 

- -  log I - re la t ion for the  dog re t ina  are shif ted by  9 ~ to  
higher  t empera tu res .  Compar ing  the  morpho logy  of frog 
and dog ret ina,  it  is s t r iking t h a t  the  frog re t ina  has a 
broad inner  and small  outer  nuclear  layer,  whereas  the  
s i tua t ion  for the  dog re t ina  is t he  reverse.  Compar ing  the  
cor responding  potent ia ls ,  the  frog E R G  is charac ter ized  
main ly  by  the  b-wave  and  the  dog E R G  by  the  late RP.  

Zusammen/assung.  Gr6sse und F o r m  des Bel ichtungs-  
po ten t ia l s  der  isolierten H u n d e r e t i n a  s t i m m e n  mi t  den 
Ergebnissen  in vivo t iberein und lassen sich vorwiegend 
der  S tgbchenak t iv i t~ t  zuschreiben.  E in  Vergleich zwischen 
dem sp~iten Rezep to rp0 ten t i a l  des h o m o i o t h e r m e n  Hun-  
des und  der b -Wel l enampl i tude  des po ik i lo the rmen  
Frosches  ergibt ,  dass die Bi ldung beider  Po ten t i a le  
analogen t h e r m o d y n a m i s c h e n  Gesetzm~ssigkei ten  folgt, 
wobei  der  Tempera tu rbe re i ch  bei der H u n d e r e t i n a  um 
9 ~ zu h6heren  T e m p e r a t u r e n  ve r schoben  fat. 
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The  U s e  of Croce t in  in E x p e r i m e n t a l  A t h e r o s c l e r o s i s  

Several  pas t  s tudies  z-3 have  ind ica ted  t h a t  a thero-  1 
sclerosis m a y  be in i t ia ted  by  hypox ia  a t  the  vascular  
wall. However ,  a therosclerosis  is a ve ry  common  disease ~, 
and  how can hypox ia  by  so universal  ? Some inves t iga tors  8 
have  suggested t h a t  it  m a y  be induced by  increased levels 4 
of ca rbon  monox ide  in t he  blood 5. We  have  previous ly  
suggested t h a t  such hypox i a  m a y  ins tead  be due to  a 
decreased ra te  of diffusion of oxygen f rom the  red blood 5 
cells to  the  vascular  wall  6. 

6 
A decreased ra te  of oxygen  diffusion could be due to  

several  factors.  We have  found,  in vi tro,  t h a t  increases in 7 
p lasma  p ro te in  levels 6 or of se rum glucose levels ~ cause 
large decreases  in the  diffusion ra te  of oxygen  t h r o u g h  
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blood p lasma.  A l t h o u g h  the re  is a s ign i f ican t  co r re l a t ion  
be tween  t h e  diseases of d iabe tes  a n d  a therosc leros is  4, t he  
effect  of increases  of p l a s m a  p r o t e i n  levels has  no t  been  
s tud ied  ex tens ive ly .  However ,  we h a v e  shown t h a t  
increased  p l a s m a  p r o t e i n  levels do resu l t  in  more  severe 
a theroscleros is  in r a b b i t s  ~,s. I n  add i t ion ,  we h a v e  re- 
p o r t e d  a genera l  increase  in ce r t a in  p l a s m a  p r o t e i n  levels 
w i t h  age 9, t h u s  poss ib ly  a c c o u n t i n g  for t he  genera l  
co r re l a t ion  of a therosc leros is  w i t h  ageing. 

A way  to  c o u n t e r a c t  such  di f fus ion decreases  would be. 
to  use a d rug  wh ich  increases  oxygen  dif fus ion in p lasma.  
Ve ry  few c o m p o u n d s  a p p e a r  to  do th i s ;  however ,  t he  
ca ro t eno id  c roce t in  has  been  found  to b r ing  a b o u t  a n  80% 
increase  in t he  oxygen  d i f fus iv i ty  in  p l a s m a  1~ W e  h a v e  
also found  t h a t  c roce t in  reduces  a therosc le ro t ic  d a m a g e  
a n d  se rum choles terol  levels in r abb i t s ,  even  in t he  pres-  
ence  of increased  p l a s m a  p r o t e i n  levels 1~ Since those  
resu l t s  were so s t r ik ing,  we decided to  f u r t h e r  t e s t  i ts  
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Fig. 1. Serum cholesterol. 
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Fig. 2. Serum triglycerides. 

Group Average aorta 
thickness (mm) 

Average lesion coverage (%) 

Arch Thoracic Abdominal 

Control 0.592 73 46 37 

Crocetin-treated 0.365 57 10 11 

effects. Thus, in this study we have investigated the effect 
of crocetin on experimental atherosclerosis in rabbits with 
normal protein levels. 

Materials and methods. 10 D u t c h - b e l t e d  r abb i t s ,  each  
weighing  a p p r o x i m a t e l y  2 kg, were d iv ided  in to  2 equa l  
groups.  All r a b b i t s  were fed a n o r m a l  r a b b i t  l ab  chow- d ie t  
mixed  w i t h  1% choles terol  and  pe l le ted  (ICN P h a r m a -  
ceuticals ,  Cleveland,  Ohio), and  were al lowed to ea t  a n d  
d r ink  w a t e r  ad  l ib i tum.  One group  was des igna ted  as t he  
con t ro l  group and  t he  o the r  g roup  was in jec ted  i.m. 
eve ry  21/2 days  w i t h  3 ml  of a n  isotonic  sal ine so lu t ion  
c o n t a i n i n g  a p p r o x i m a t e l y  30 Fg/ml  of erocet in .  Blood 
samples  were t a k e n  eve ry  o the r  week  f rom the  ear  vein,  
a n d  s t a n d a r d  cl inical  ana lyses  were used to  d e t e r m i n e  
t h e  se rum choles tero l  a n d  t r ig lycer ide  con ten t s .  

Af te r  51/2 m o n t h s ,  t he  an ima l s  were sacrificed. The  
ao r t ae  were excised and  t r an s f e r r ed  i m m e d i a t e l y  to  
fo rmal in  solut ions  for s torage.  Fol lowing f ixat ion,  a 
t c m  l eng th  of t he  lower thorac ic  ao r t a  (above t he  u p p e r  
a b d o m i n a l  b i furca t ion)  was r e m o v e d  and  p r e p a r e d  in t he  
usual  m a n n e r  for l igh t  microscopy.  The  r e m a i n d e r  of t he  
ao r t ae  were opened  long i tud ina l ly  and  p r e p a r e d  for gross 
e v a l u a t i o n  of l ipid deposi ts  b y  s t a in ing  w i t h  S u d a n  I V  dye. 

Results and discussion. The  resul t s  of the  se rum choles- 
te ro l  and  t r ig lycer ide  ana lyses  are shown  in F igure  1 and  2. 
A t  t he  b e g i n n i n g  of t he  test ,  t h e  e roce t in - t r ea t ed  an ima l s  
m a i n t a i n e d  h i g h e r  levels of se rum cholesterol .  However ,  
as seen in F igure  1, a f t e r  a b o u t  3 m o n t h s  t he  levels of t he  
cont ro l s  began  to exceed those  of t he  c roce t in - t r ea t ed  
group,  a n d  a t  the  end  of t he  t e s t  pe r iod  t he  levels of the  
c roce t in - t r ea t ed  groups  were 50% lower t h a n  those  of the  
con t ro l  group.  The  s t a n d a r d  dev i a t i ons  were 1 0 - 2 0 %  of 
t he  ave rage  values.  

The  se rum t r ig lycer ide  levels shown  in F igure  2 differed 
even  more  m a r k e d l y  b e t w e e n  the  2 groups.  The  t r i -  
glyceride levels of t he  c roce t in - t r ea t ed  group  r e m a i n e d  in 
t he  n o r m a l  r ange  t h r o u g h o u t  t h e  t e s t  per iod,  whi le  the  
cont ro l s  increased  b y  2000%. The  s t a n d a r d  dev ia t ions  
here  were 30 35% of t he  ave rage  values.  The  m e c h a n i s m  
for t he  effect of t he  croce t in  on choles terol  and  t r ig lycer ide  
levels is no t  u n d e r s t o o d  a t  th i s  t ime,  b u t  i t  m a y  be due 
somehow to an  e n h a n c e m e n t  of t he  r a b b i t s '  abi l i t ies  to  
me tabo l i ze  lipids. 

The  resul t s  of t he  v isua l  e x a m i n a t i o n s  of t he  ao r t ae  are 
g iven  in t he  Table .  The  s t a n d a r d  dev i a t i ons  in  t he  d a t a  
were small ,  a b o u t  10% of t he  m e a n  values.  I t  is obv ious  
f rom these  resul t s  t h a t  t he  vascu la r  d a m a g e  is m u c h  less 
severe in r a b b i t s  wh ich  received crocet in .  W h e t h e r  th i s  
effect  is due to the  inf luence  of c roce t in  on t h e  pe rme-  
ab i l i ty  of t he  vascu la r  wal l  ( t h rough  t he  p r e v e n t i o n  of 
hypoxia )  or is a resu l t  of the  decreased l ip id  levels is 
dif f icul t  to  ascer ta in .  T h a t  poin t ,  t hough ,  appea r s  to  be  of 
m u c h  less i m p o r t a n c e  t h a n  the  fac t  t h a t  c roce t in  appea r s  
to  g rea t ly  aid in  t he  p r e v e n t i o n  of a theroscleros is  in  
rabb i t s .  

Rdsumd. L ' a c t i o n  p r e v e n t i v e  de la c roce t ine  de l ' appar i -  
t i on  de l 'ar t6r io-sclerose sur  l ' ao r t e  du  lap in  soumis  
& un  r6gime hype rcho l e s t6 ro l6mian t  est  d6montr6e .  P a r  
con t re  le m6can i sme  d ' a c t i o n  de ce t te  s u b s t a n c e  n ' e s t  pas  
6lucid6 p a r  les exp6r iences  relat6es.  
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