
188  Specialia EXPERIENTIA 29[2 

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  
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Table I. Analgesic effects on rats (expressed in sec) 
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Animals without pretreatment Animals pretreated with nareoanalgesies 
for 15 days 

Control 4.5 -4- 0.5 4.5 • 0.5 

Morphine sulphate 
Alone 10 -c 1 4.5 =L 1 

Combined with methixene 21 4- 2 23 -- 3 

Combined with biperiden 33 4- 4 36 • 4 

Combined with ethapropazine 30 -- 4 32 ~ 4 

Combined with earamiphene 29 i 3 33 • 5 

Combined with atropin sulphate 10 • 2 4 -4- 0.5 

Meperidine 

Alone Ii ~z 2 4 • 0.5 

Combined with biperiden 23 ~_ 3 25 ~ 4 

animals  and 60 min  af ter  an i.p. in jec t ion  of 8 mg/kg  of 
morph ine  su lpha te  or 90 mg/kg  of meper id ine  in "Wistar 
male  ra t s  of 150-200 g. In  every  assay 15 anJmalswere  used. 

The specific suppress ion of condi t ioned  avoidance  
response  was tes ted  on ra ts  of s imilar  conditio.ns by  the  
method of Cook and ~VEIDLEY 7. This method is based on 
training of rats to climb on a pole in a chamber with a 
grid floor after receiving electric stimuli in the form of 
shocks to the feet. The pole provides a safety area. The 
trained rats are then conditioned associating the shocks 
with the sound of a buzzer. The conditioned animals climb 
on the pole if the buzzer sounds. This conditioned response 
can be blocked by different drugs, especially neuroleptics 
and nareoanalgesics. Rats that received previously such 
drugs will not climb on the pole when stimulated by the 
buzzer alone. The minimal effective dose (EDs0) is that 
which suppresses the response in 50% of the treated 
animals (16 in each assay). 

Tolerance to the analgesic effect was produced by 
daily i.p. injections of 8 mg/kg or morphine sulphate or 
90 mg/kg of meperidine during 15 days. Tolerance to the 
conditioned avoidance response blocking action was 

obta ined  af ter  in jec t ing  15 mg/kg  of morph ine  suIphate  
dur ing  a similar  period.  

Ant ipa rk inson ian  drugs (methixene,  biper iden,  e thapro-  
mazine  and caramiphene ,  10 mg/kg) were in jec ted  i.p. 
15 min  before the  in jec t ion  of the  narcoanalgesic  drug.  
They  showed alone no analgesic or condi t ioned  response  
suppress ing effects.  

Results. T a b l e  I shows the  inf luence of meth ixene ,  
biper iden,  e thapropaz ine  and ca ramiphene  on the  analgesic 
effect  of morph ine  su lpha te  and  meper idine .  I t  can be 
seen t h a t  t he  effect  of bo th  drugs is s ignif icant ly  enhanced  
by  a previous  in ject ion of an an t ipa rk inson ian  drug  
(S tuden t ' s  t - test :  p < 0.001). At rop in  was w i t h o u t  effect.  
The to lerance  to the  analgesic effect  seemed to  be inter-  
rupted .  

Table  I I  shows the  resul ts  ob ta ined  in assays of the  
condi t ioned  avoidance  response.  I t  can be seen t h a t  the  
blocking effect  of morph ine  is d imin ished  af ter  a 15 days  
p r e t r e a t m e n t  w i th  the  Same drug. The eff icacy was then  
res tored  by  an in ject ion of me th ixene  or b iper iden  and 
also a t ropin.  The q u a t e r n a r y  a t rop in  der iva t ive  was 
ineffective.  

Table II. Conditioned avoidance suppressing effect of morphin 
sulphate in rats (measured by the minimal effective dosis in mg/kg) 

Pretreatment Combination with anti- ED~0 
parkinsonian drugs 

Without pretreatment 
Pretreatment with morphine 
Pretreatment with morphine 
Pretreatment with morphine 
Pretreatment with morphine 
Pretreatment with morphine 

No antiparkinsonian drugs 15 i 3 
No antiparkinsonian drugs 32 ~= 4 
Methixene 16 ~ 4 
Biperiden 13 ~ 3 
Atropin sulphate 13 • 4 
Methylatropin sulphate 29 =E 5 

Zusammenfassung.  Nachweis ,  dass die zent ra l  wirk- 
samen,  ant ichol inergischen Agent ien  (Ant iparkinson-  
Subs tanzen :  Methyxen ,  Biperiden,  E thap rope raz in ,  Cara- 
miphen)  sowohl  die analget i schen Ef fek te  von  Morphin  
und  Meper idin  als s u c h  ihre h e m m e n d e  W i rk u n g  auf 
kondi t ionier te  Reak t ionen  erh6hen.  
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