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lack  c lear  a n t i t h r o m b o t i c  ac t iv i ty ,  can  neve r the l e s s  
i n h i b i t  A D P - i n d u c e d  aggrega t ion  in v i t ro ;  a m o n g  these  
c o m p o u n d s  f l -blocking drugs  are  of p a r t i c u l a r  i n t e r e s t  4, 5. 
We h a v e  car r ied  ou t  t r i a l s  to  e s t ima te  t h e  i n h i b i t o r y  effect  
of some /~-blocking drugs  a n d  to  check  w h e t h e r  a dose - 
response  r e l a t i onsh ip  was presen t .  

Materials and methods. A D P - i n d u e e d  p l a t e l e t  aggrega-  
t ion, in  h u m a n  P R P  (about  3 x 105 plat/ml), was measu red  
b y  t he  t u r b i d i m e t r i e  m e t h o d  of BORN and  CROSS 6 us ing  
a n  E. E. L. Long  Cell Aggregometer .  All  t r ia ls  were car r ied  
o u t  w i t h  1.2 m l  as follows: 0.8 m l  of P R P ,  0.2 ml  of 
Michael is  buf fe r  (or f l -blocking drug)  and  0.2 m l  of ADP.  
A D P  c o n c e n t r a t i o n  was ca lcu la ted  s e p a r a t e l y  for  each  
t r i a l  and  a dose of 2 K was used, where  K is t he  dose of 
A D P  wh ich  induced  50% of t he  m a x i m u m  aggregat ion .  
Deta i l s  of t he  m e t h o d  will  be  r epo r t ed  e lsewhereL The  
fol lowing agen t s  were used:  A D P  a n d  four  f l -bloeking 
drugs  (propranolol ,  p indolol ,  I N P E A  and  1-isopropyl-  
amino-3-(1 ,  2, 3, 4 - t e t r ahydro -1 ,  4 - e t h a n o l - 5 - n a p h t o x y ) -  
2 -p ropano l  H C1, or I~ 4423 s, 9. 

Results and discussions. T he  i n h i b i t o r y  effect  of t he  
/3-blocking drugs  was p r o p o r t i o n a l  to  t h e  doses used. 
Ana lys i s  showed  a h igh ly  s ign i f ican t  dose-effect  regression.  
I n  v iew of th i s  fielding we e x t r a p o l a t e d  f rom each  func t i on  
t he  El)s0, i.e., t h e  dose of t he  d rug  capab le  of r educ ing  t h e  
effect  of 2 K - A D P  to  t h a t  of 1K-ADF.  Ana lys i s  of 
va r i ance  on t he  EDs0 va lues  showed s ign i f ican t  differences 
be tween  t he  reference  d rug  (propranolol)  and  t he  o t h e r  
compounds .  F r o m  the  d a t a  r e p o r t e d  in t he  Table ,  p indo lo l  
p r o v e d  more  ac t ive  t h a n  K 4423, wh ich  in t u r n  was more  
ac t ive  t h a n  p rop rano lo l  and  I N P E A .  

Mean values and s.e. of equipotent doses (~g) of ~-blocking drugs on 
ADP-induced human platelet aggregation 

PropranoioI Pindolol INPEA K 4423 

Mean 21.12 6.35 305.63 13.66 

s. 1. 2.92 1.60 54.27 3.21 

Replications 27 12 5 10 

These  resu l t s  are  in  good a g r e e m e n t  w i t h  d a t a  for t h e  
same  drugs  o b t a i n e d  f r o m  p h a r m a c o l o g i c a l  t es t s  on  
i so la ted  o rgans  ~~ n cons idered  specific for  t he  a s s e s s m e n t  
of a c t i v i t y  of f l -blocking d rugs  12. 

Riassunto. L'e f fe to  i n i b e n t e  di f a rmac i  /~-bloccanti  
su l l ' aggregaz ione  di p i a s t r ine  m n a n e  i n d o t t a  in  v i t r o  
m e d i a n t e  A D P  b r i su l t a to  p roporz iona le  alle dosi  dei 
f a rmac i  impiega t i .  La  seguen te  scala  ge ra rch ica  di p o t e n z a  

d i spos t a  in o rd ine  decrescen te  di a t t i v i t ~ :  p indolo l ,  
K 4423, propranolo l ,  I N P E A .  
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I n f l u e n c e  o f  V i t a m i n  A o n  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  i n  R a b b i t s  

The  inf luence  of V i t a m i n  A (alone or in  c o m b i n a t i o n  
w i t h  V i t a m i n  E) u p o n  choles terol  i nduced  a therosc leros is  
has  been  s tud ied  w i t h  v a r y i n g  results .  W~ITZEL et al. 1-3 
h a v e  r epo r t ed  t h a t  b o t h  V i t a m i n  A p a l m i t a t e  or V i t a m i n  
A p a l m i t a t e  plus  V i t a m i n  E exe r t  a n  an t i - a t he r ogen i e  
effect  in  choles tero l  fed r a b b i t s  or chickens.  This  p r o t e c t i v e  
effect  of t he  c o m b i n e d  v i t a m i n s  ha s  been  conf i rmed  b y  
HEINLEIN a n d  HEINRICH 4 a n d  ]5~0CHLE a n d  KRVCER 5. 
On t h e  o the r  hand ,  OPPENHEIM a n d  BRUGER 6 r epo r t ed  
V i t a m i n  A to be  ineffec t ive  w h e n  a d m i n i s t e r e d  to 
choles terol - fed rabb i t s ,  and  HORN e t  al. ~ found  t h a t  
V i t a m i n  A plus  E d id  no t  i n h i b i t  choles terol  induced  
a the rogenes i s  in  t h e  r a bb i t .  BEELZR et  al. 8 found  V i t a m i n  
A, b u t  no t  V i t a m i n  E, to  be  h y p o c h o l e s t e r e m i c  a n d  to 
i n h i b i t  a therosc leros is  in  ch ickens  fed choles tero l  a n d  
h y d r o g e n a t e d  coconu t  oil. KINLI~Y a n d  KRAIJSE" f o u n d  
V i t a m i n  A to be  hypocho le s t e r emie  in a therosc lero t ic ,  
bu t  n o t  in n o r m a l  p a t i e n t s .  

V i t a m i n  A is classified as a lysosomal  labi l izer  1~ Since 
the  level  of lysosomal  enzymes  is usua l ly  e l eva ted  in t he  
aor tas  of r a b b i t s  a n d  o the r  species suscept ib le  to  exper t -  

m e n t a l  atherosclerosis11, 12 we t h o u g h t  i t  of i n t e r e s t  to  
s t u d y  t he  effects of V i t a m i n  A on a therosc leros is  a n d  
serum-f i -g lucuronidase  levels (a measu re  of lysosomal  
activity) in rabbits fed a moderately low level of choleste- 
rol (0.2%) over a period of I year. 

New Zealand White male rabbits were maintained for 
1 year on i00 g/day of either rabbit chow, chow plus.0.2% 
cholesterol, or chow plus 0.2% cholesterol plus Vitamin A 
acetate (25 million units per i00 g diet). There were 10 
rabbits per group. At sacrifice, the aortas were scored 
grossly for athreosclerotic involvement by 2 observers 
working independently. The arch and thoracic portions of 
the aorta were graded separately on a scale of 0 to 4:0 
represents no involvement; 1 represents fatty streaks and 
smal l  p l aques  cover ing  less t h a n  10% of t h e  a rea ;  2 
ind ica tes  1 0 - 2 5 %  i n v o l v e m e n t ;  3 ind ica tes  2 5 - 5 0 %  
i n v o l v e m e n t ;  4 ind ica tes  more  t h a n  50% t o t a l  involve-  
men t .  

Se rum/~-g lucuron idase  a c t i v i t y  was d e t e r m i n e d  b y  t he  
m e t h o d  of FISHMAN et al. 13 as modif ied  b y  I)LAICE 14. 
I n c u b a t i o n  was 5 h a t  37~ in 0.2 23d r ace t a t e  buffer ,  
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p H  4.5, c o n t a i n i n g  p h e n o l p h t h M e i n  g l u c u r o n i d e  to  a 
f i n a l  c o n c e n t r a t i o n  of 0 .006 21s A u n i t  of  f l - g l u c u r o n i d a s e  
r e p r e s e n t s  t h e  a m o u n t  of  t h e  e n z y m e  n e c e s s a r y  t o  h y d r o -  
l yze  o n e  v g  of  t h e  s u b s t r a t e  p e r  h u n d e r  t h e  c o n d i t i o n s  of  
a s s a y .  S e r u m  c h o l e s t e r o l  l eve l s  we re  m e a s u r e d  b y  t h e  
m e t h o d  of ZLATKIS e t  al. ~5 

T h e  r e s u l t s  a r e  p r e s e n t e d  in  t h e  T a b l e .  I t  is  e v i d e n t  
t h a t  V i t a m i n  A e x e r t e d  a m o d e r a t e  h y p o c h o l e s t e r e m i c  
e f f e c t  (7 t o  4 3 % )  o n  r a b b i t s  f ed  0 . 2 %  c h l o e s t e r o l .  T h e  
s e v e r i t y  of  t h e  a v e r a g e  a t h e r o s c l e r o s i s  w a s  r e d u c e d  b y  
3 1 %  in  t h e  a o r t i c  a r c h  a n d  6 1 %  in  t h e  a b d o m i n a l  a o r t a .  
H a l f  of  t h e  r a b b i t s  f ed  V i t a m i n  A p l u s  c h o l e s t e r o l  w e r e  
f ree  o f  a t h e r o s c l e r o t i c  l e s i ons  as  w e r e  4 of  t h e  9 r a b b i t s  
f ed  c h o l e s t e r o l  a lone .  W e  h a v e  s h o w n  t h a t  c h o l e s t e r o l  
f e e d i n g  i n c r e a s e s  t h e  l eve l  of  a o r t i c  f l - g l u c n r o n i d a s e .  T h e  
l eve l  of  f l - g l u c u r o n i d a s e  in  t h e  s e r a  o f  r a b b i t s  f ed  cho l e s -  
t e r o l  w a s  n o  d i f f e r e n t  f r o m  t h a t  o b s e r v e d  ill c o n t r o l  
r a b b i t s :  A d m i n i s t r a t i o n  of  V i t a m i n  A t o  c h o l e s t e r o l - f e d  
r a b b i t s  s i g n i f i c a n t l y  r e d u c e d  s e r u m  f i - g l u c u r o n i d a s e  l eve l s  
s u g g e s t i n g  a p o s s i b l e  l y s o s o m e  s t a b i l i z i n g  e f f ec t  of  t h i s  
V i t a m i n .  S i n c e  a o r t i c  f l - g l u c u r o n i d a s e  l eve l s  we re  n o t  
d e t e r m i n e d ,  we  c a n n o t  s a y  if i n c r e a s e d  l eve l s  o f  t h i s  en -  

z y m e  in  t h e  a r t e r y  w o u l d  h a v e  b e e n  r e f l e c t e d  in  b l o o d  
leve l s .  T h e  r e s u l t s  i n  t h e  T a b l e  ( g r o u p s  B a n d  C), h o w -  
ever ,  s u g g e s t  t h a t  a o r t i c  a n d  s e r u m  l eve l s  of  f l -g lucu ron i -  
d a s e  m a y  n o t  be  c o r r e l a t e d .  

F u r t h e r  e x p e r i m e n t s  a r e  p l a n n e d  t o  c l a r i f y  t h e  ro le  of  
V i t a m i n  A in  t h e  e s t a b l i s h m e n t  a n d  p r o g r e s s i o n  of  
a t h e r o s c l e r o s i s  ~6, ~ 

Rdsumd. L a  v i t a m i n e  A a e u  u n  e f f e t  h y p o c h o l e s t ~ r i -  
m i q u e  m o d 6 r 6  (7 ~ 4 3 % )  s u r  d e s  l a p i n s  n o u r r i s  d e  0 . 2 %  
cho les t6 ro l .  L a  g r a v i t 6  de  l ' a t h 6 r o s c l 6 r o s e  m o y e n n e  f u t  
r 6 d u i t e  de  3 1 %  d a n s  la  c ro s se  a o r t i q u e ,  e t  de  6 1 %  d a n s  
l ' a o r t e  a b d o m i n a l e .  L ' a d m i n i s t r a t i o n  de  v i t a m i n e  A a u x  
l a p i n s  n o u r r i s  de  c h o l 6 s t e r o l  a r 6 d u i t  les  n i v e a u x  de  s 6 r u m  
/ % g l u c u r o n i d a s e  d ' u n e  m a n i ~ r e  s i g n i f i c a t i v e ,  il e s t  d o n c  
p o s s i b l e  q u e  c e t t e  v i t a m i n e  a f t  u n e  i n f l u e n c e  s t a b i l i s a -  
t r i c e  s u r  le l y s o s o m e .  
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Effect of vi tamin A on atherosclerosis and serum fi-glueuronidase 
levels in rabbits 

Group 

A B C 

Number 10/10 9/10 I0]i0 

Vitamin A Acetate, 
25 • 106 U/100 g diet + - -  

Cholesterol, 0.2 % + + 

Serum Cholesterol, mg/dl 
Day 125 2994 .44~  3234- 48 824- 5 
Day 220 4124-45  4644-103 1114-13  
Day 365 2194-40  3 8 4 •  74 614 .  4 

Serum fi-Glueuronidase 
(units/m1) 
Day 125 9.6 ~ 2.2 13.1 ~ 1.9 13.7 -4- 1.7 
Day 220 7.5 4. 0.9 b 15.0:6 1.3 15.3 4- 3.7 

Avg. Atheromata 
Arch 1.1 n~ 0.5 1.6 =h 0.6 0 
Thoracic 0.5 4. 0.2 1.3 -t- 0.5 0 

Standard error b A vs B, p < 0.001. 
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Influence of Antichol inergic-Antiparkinsonian Agents on the Effects of Narcoanalgesic  Drugs in the 
Rat 

T h e r e  a r e  n u m e r o u s  r e f e r e n c e s  in  t h e  b i b l i o g r a p h y  
a b o u t  r e l a t i o n s  b e t w e e n  a c t i o n  m e c h a n i s m s  of  n a r c o -  
a n a l g e s i c  d r u g s  ( m o r p h i n e ,  m e p e r i d i n e ,  etc.)  a n d  i l eu ro -  
h u m o r a l  a g e n t s  ( a c e t y l c h o l i n e ,  c a t e c h o l a m i n e s ,  s e r o t o n i n ,  
e tc . )  1-4. E x p e r i m e n t s  c a r r i e d  o u t  in  o u r  l a b o r a t o r y  a l so  
c o n f i r m e d  s u c h  r e l a t i o n s  5. I n  r e c e n t l y  p e r f o r m e d  a s s a y s  
we  f o u n d  a l so  a m a r k e d  i n f l u e n c e  of  c e n t r a l  c h o l i n e r g i c  
b l o c k i n g  a g e n t s  ( c o m m o n l y  k n o w n  a s  a l l t i p a r k i n s o n i a n  

d r u g s )  o n  t h e  a n a l g e s i c  a n d  c o n d i t i o n e d  a v o i d a n c e  
s u p p r e s s i n g  e f f e c t s  of  m o r p h i n e  a n d  m e p e r i d i n e  in  t h e  r a t .  

Material and methods. Ti le  a n a l g e s i c  e f fec t  w a s  t e s t e d  o n  
r a t s  w i t h  t h e  m e t h o d  of  JANSSEN e t  al .6 ( I m m e r s i o n  
of  t a i l  of  r a t s  in  h o t  w a t e r  - i n  o u r  e x p e r i m e n t s  
51 ~ :~ 0.5 - ,  m e a s u r i n g  t h e  l a p s e  of  t i m e  u n t i l  t h e  t a i l  is  
w i t h d r a w n  b y  t h e  a n i m a l ) .  T h e  t i m e  b e t w e e n  i m m e r s i o n  
a n d  w i t h d r a w a l  of  t a i l  w a s  m e a s u r e d  o n  u n t r e a t e d  


