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Naphthylvinylpyridine (NVP) inhibited cho l ineace ty l t r ans fe rase  (CA) act ivi ty  in the cat  c e r e -  
bra l  core tx  (50 mg/kg)  and mouse  b ra in  (100 and 250 mg/kg)  but had no effect  on ace ty l -  and 
bu tyry lcho l ines te rase  act ivi ty  or  on the acetylcholine (AC) concentra t ion in the mouse  brain .  
In a dose of 25 mg/kg ,  NVP did not affect CA activity.  After  p r e l i m i n a r y  injection of NVP 
(25 and 250 mg/kg)  the duration of hexobarbi ta l  s leep was cons iderably  inc reased  in mice ,  
and in a dose of 250 mg/kg  (but not 25 mg/kg)  it i nc reased  the atropine act ivi ty in mice  poi -  
soned with armin*.  In cats ,  NVP reduced  AC l iberat ion in the c e r e b r a l  cor tex  occur r ing  spon-  
taneously and induced by atropine and e lec t r i ca l  s t imulat ion of the b r a i n - s t e m  re t i cu l a r  fo r -  
mation. It is suggested that the pharmaco log ica l  effect  of NVP, if given together  with a t ro -  
pine and armin,  is a t t r ibuted chiefly to the an t ichol ineace ty l t ransfe rase  action and inhibition 
of synthes is  of newly formed AC. 
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P repa ra t ions  of the s tyrylvinylpyr id ine  group can inhibit cho l ineace ty l t r ans fe rase  (CA) and dep re s s  
act ivi ty  of m i c r o s o m a l  enzymes  (ME) [1, 5, 7]. Naphthylvinylpyridine (NVP) has been used mos t  ex tens ive-  
ly in pharmacolog ica l  r e s e a r c h  and has a significant  effect  on var ious  fo rms  of learning,  behavior ,  and 
m e m o r y  in exper imenta l  animals  and also on the action of var ious  psychotropic  drugs  [5-7]. However, it is 
not yet  c l ea r  whether  the pharmacolog ica l  effect  of NVP is connected with CA inhibition and lowering of the 
acetylcholine level  in the bra in  or  with inhibition of act ivi ty of the m i c r o s o m a l  enzymes  [7, 10]. 

The an t icho l ineace ty l t rans fe rase  action of NVP and its abili ty to inhibit ME act ivi ty was studied and 
the role  of these  fac tors  was es tabl ished during combined adminis t ra t ion  of the p repa ra t ion  with the cholino- 
lytic and with an ace ty lcho l ines te rase  (ACE) inhibitor.  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on male  albino mice  weighing 20-25 g and on cats  weighing 3-5 kg. ME 
activi ty was a s s e s s e d  f rom the duration of s leep of the mice  af ter  in t raper i tonea l  injection of hexobarbi ta l  

TABLE 1. Duration of Hexobarbi ta l  
Sleep in Mice Receiving NVP (M �9 m) 

~ !  Dura- 
tion of Experimental conditions sleep 
(in rain) 

Control (hexobarbital) 
NVP (250 mg/kg) § hexo- 

barbital 2 h, later 
NVP (250 mg/kg) + hexo- 

barbital 5 h later 
NVP (25 mt/kg) + hexo- 

barbital ~rh later 

10 7• 

10 209• 

10 65• 18 

9 101-----5 

<0,001 

<0,01 

<0,01 

(80 mg/kg) .  The toxici ty of a t t a in  was de te rmined  in mice:  

1) in conjunction with NVP given in a dose of 250 mg/kg ,  2 
and 5 h before  a rmin ,  2) in conjunction with atropine (4 nag/ 
kg) 15 rain before  the armin,  3) in conjunction with a c o m -  
bination of NVP and atropine in the s ame  doses  and given at 
the s ame  t ime,  4) in conjunction with the same  combination 
but with NVP given in a dose of 25 mg/kg .  The values of 
LDs0 were  calculated by the method of Litchfield andWilcox-  
son, NVPand atropine were  injected in t raper i toneal ly ,  and 
a rmin  was injected subcutaenously.  CA act ivi ty was d e t e r -  
mined by Hebb 's  method [8] and ACE activi ty and bu ty ry l -  

*Ethy l -p -n i t rophenyl  e s t e r  of ethylphosphinic acid. 
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Fig. I. Changes in LDs0 of armin 
in mice after pre l iminary  injec-  
tion of NVP (250 and 25 mg/kg) 
and atropine (4 mg/kg):  a) armin;  
b) NVP (250 mg/kg) + armin 2 h 
later;  c) NVP (250 mg/kg) + armin 
5 h la ter ;  d) atropine + armin 15 
min later ;  e) NVP (250 mg/kg) + 
atropine 1 h 45 min later  + armin 
2 h later;  f) NVP (250 mg/kg) + 
atropine 4 h 45 min la ter  + armin 
5 h la ter ;  g) NVP (25 m g / k g )  + 
atropine 1 h 45 rain later  + a r -  
min 2 h later. Ordinate, LD5o. 

on the dose of the preparat ion (Table 2). 
5 h than 2 h after its administrat ion,  and 
tivity in the mouse brain was unchanged. 

chol ines terase  (BCE) activity by Hestr in ' s  method [9]. The con-  
tent of free and bound acetyleholine in the mouse brain was studied 
by the method of Cross land and Slater [4] and l iberation of acetyl-  
choline by the method of Macintosh and Oborin [2], modified for 
free behavior of the animals.  Exper iments  were  ca r r i ed  out on 
nine cats  with a capsule introduced for superfusion of the ce rebra l  
cor tex and with bipolar e lectrodes  implanted into the b ra in - s t em 
re t icular  formation (coordinates AP 0, L2, H-5). The re t icular  
formation was stimulated for 10 min by means of a Nihon-Kohden 
electronic s t imulator  with ser ies  of square pulses (2 msec,  100 Hz, 
2-7.5 V)o 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

NVP in a dose of 250 mg/kg  significantly increased the dura -  
tion of hexobarbital  sleep in the mice (Table 1). The sleep was 
much more  prolonged in mice receiving NVP 2 h before injection 
of the hexobarbital than in animals receiving NVP 5 h before hexo- 
barbital.  In a dose of 25 mg/kg,  given 2 h before hexobarbital,  
NVP also significantly increased the duration of sleep in mice. 

The value of LD~0 for armin when given with NVP was un- 
changed (Fig. la ,  b, c), but it was great ly  increased in animals r e -  
ceiving atropine 15 mtn before the armin (Fig. ld). In mice r e -  
ceiving NVP together with atropine, LD~0 of armin increased still 
more  (Fig. le ,  0. 

The resul ts  of investigation of the mouse brain CA activity 
showed inhibition of the enzyme by NVP to a degree that depended 
Both in mice and in cats the inhibitory action of NVP was s t ronger  
2 and 5 h after injection of NVP (250 mg/kg) the ACE and BCE ac-  
The level of free and AC also was unchanged (Table 3). 

The intensity of spontaneous liberation of acetylcholine in the ce rebra l  cor tex of intact cats was un- 
changed for 2 h. In the period of st imulation of the re t icu lar  formation the l iberation of acetylcholine increased 
(Fig. 2a). In t ramuscular  injection of atropine (2 mg/kg) led to a marked and prolonged increase in acetyl -  

TABLE 2. Effect of NVP on CA Activity of Mouse and Cat Brain 

peeies of animals, 
issue investigated 

Mice, brain without 
cerebellum 

I Dose 
Mode of of 
injection of NVP 
NVP (in 

1 / 

25 
Intraperi- 

toaeally 100 

250 
250 

Cats, cerebral cotex Intramuscularl t 5050 

Time be- 
tween injee- Number of CA acti- 
tion of NVP animals (con- vity (in 
and sacrifice trol/experi- % of 
of animal merit) control) 
(in h) 

2 9/9 

2 7/7 

2 7/8 
5 9/9 

2 5/5 

5 5/5 

78 

60 

50 
38 

62 

42 

> 0,C5 

<0,C5 

<0,05 
<0.C5 

<0,05 

<0,05 

TABLE 3. AC Content in Brain of Mice (in/~g/g wet Weight of 
tissue) after Injection of NVP (250 mg/kg) 

Experknental Bound AC Bound AC [ 
conditions (M * m) n P (M * m) n 

5 h after NVP 1,20• >0,C5 1125+--0,10 13 > 0,C5 
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Fig. 2. Liberation of acetylcholine by cat ce rebra l  cor tex under 
free behavioral conditions: a) spontaneous and induced l ibe ra -  
tion in an intact cat; b) the same after in t ramuscular  injection 
of atropine (2 mg/kg) and stimulation of re t icular  formation; c) 
the same after injection of NVP (250 mg/kg,  in t ramuscular ly)+ 
atropine (2 mg/kg,  intramuscularly)  2 h after  NVP. Ordinate, 
quantity of AC (in ng) l iberated by 1 cm 2 cerebra l  cortex in 15 
min. RF) Stimulation of b ra in - s tem re t icular  formation. 

choline liberation, and this was intensified even further by stimulation of the re t icular  formation (Fig. 2b). 
Both spontaneous liberation of acetylcholine and its l iberation induced by e lect r ical  stimulation were sharply 
reduced after  1.5-2 h in cats receiving NVP (250 mg/kg) (Fig. 2c). 

The resul t s  of these investigations showed that the toxicity of armin was unchanged by NVP. How- 
ever,  the antagonism between atropine and armin was significantly strengthened by the action of NVP. It 
must  be emphasized that the potentiating action of atropine was identical both 2 and 5 h after the injection 
of NVP. Meanwhile, the intensity of inhibition of ME by NVP was more than three t imes weaker 5 h and 2 h 
after its administration. This suggests that the potentiation of the atropine effect cannot be completely at-  
tributed to inhibition of ME and the corresponding inhibition of biotransformation of the compound, as stated 
by Goldberg et al. in their most  recent  paper [7]. The change in the effects of atropine when given after 
NVP cor re la te  more  closely with inhibition of CA activity. Pre l iminary  administration of NVP in a dose of 
25 mg,/kg, not leading to any significant inhibition of CA, in conjunction with atropine did not increase the 
antagonism between the lat ter  and armin, although injection of NVP in the same dose and at the same time 
caused definite inhibition of microsomal  activity. 

Despite its marked ant ichol ineacetyl t ransferase effect, NVP did not lower the level of free and bound 
acetylcholine in the mouse brain. However, it sharply reduced the spontaneous and induced liberation of 
acetylcholine by the cat cerebra l  cortex. This evidently helped to maintain the normal  level of the media-  
tor at a time when its production was depressed.  There  is another possible explanation. In the modern 
view [3], the method of superfusion of the cerebra l  cor tex adopted in the present  experiments  can give an 
est imate of the liberation of the l iberation of newly synthesized AC. Presumably  NVP inhibits the synthesis 
of precise ly  this fraction of the mediator.  Although newly formed acetylcholine is regarded  as being of 
great  functional importance in cholinergic mediation, its contribution to the total content of t issue acetyl-  
choline is small  [5]. Inhibition of the synthesis of newly formed acetylcholine thus has little effect on the 
general  level of mediator in the brain t issues.  The increase  in atropine activity when given in conjunction 
with NVP to mice poisoned with armin can probably be explained by depression of synthesis of the mediator  
and by a decrease  in its l iberation f rom presynaptie endings, for under those conditions the adsorption of 
the cholinolytic on the cholinergic brain s t ruc tures  must  evidently be facilitated. 

The resu l t s  suggest that under the conditions of these experiments  the pharmacological  effect of NVP 
is connected with its ant ichol ineacetyl t ransferase action and with inhibition of mic rosomal  activity. How- 
ever ,  the ability of NVP to depress  CA activity and to inhibit the synthesis of newly formed acetylcholine is 
probably the most  important factor.  
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