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The cent ra l  musca r in i c  cholinolytic d rug  benactyzine (2, 8, 15 mg/kg)  weakened both ex -  
c i ta tory  and inhibi tory p r o c e s s e s .  Central  nicotinic cholinolytic drugs  pediphen and II~M- 
506, in the same  doses ,  improved  the r a t s '  condi t ioned-ref lex  act ivi ty .  Large  doses  of 
these drugs  (30 and 50 mg/kg)  had an inhibi tory action on condi t ioned-ref lex  act ivi ty .  
Dis turbances  of the sexual behavior  of ma le  r a t s  appeared  a f t e r  smal l  doses  of benactyzine 
(in a dose of 1 m g / k g  it reduced the f requency of copulation, while in a dose of 15 m g / k g  
it caused complete  cessa t ion  of sexual act ivi ty) .  Pediphen and IEM-506, given in doses  
inhibiting condi t ioned-ref lex act ivi ty,  caused no changes in the sexual behav ior  of the r a t s .  

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

Over a per iod of 2 months,  mo to r  food conditioned re f lexes  w e r e  developed in a m a z e  in 15 ma le  
r a t s  weighing 180-230 g and s tabi l ized [5]. Exper iments  to study the effect  of cen t ra l  cholinolytics on 
sexual behavior  were  ca r r i ed  out on 20 male  r a t s  weighing 200-250 g. Animals  copulating act ively  with 
recep t ive  f emales  were  chosen by p r e l i m i n a r y  tes t s  las t ing  90 rain.  The female  r a t s  rece ived  an in jec -  
tion of 0~ 1 ml  0.1% oily solution of d ie thyls t i lbes t ro l  propionate 2 days before  the exper imen t .  The ex -  
pe r imen t s  were  c a r r i e d  out in a soundproof room dur ing  the evening. 

The centra l  musca r in i c  (M- )  cholinolytic benactyzine (2-diethylaminoethyl  benzi la te  hydrochloride) 
[ 2,4], and the nicotinic (N -) cholinolytic pediphen (1,1 -dipheny1-5 -die thylaminopentane hydrochloride)  [ 3,8 ] we re 
injected subcutaneously 30 min before  the exper iment .  In the expe r imen t s  to study conditioned re f l exes  the r a t s  
were  used once eve ry  5 days,  and in those to study sexual behavior ,  once eve ry  7 days .  

The exper imenta l  r e su l t s  were subjected to s ta t i s t ica l  ana lys is  [1]. Effect ive doses  of the centra l  cholino-  
lyr ics  were  compared  by the i r  action on the mo to r  food conditioned re f lexes  and on the sexual behavior  of male  r a t s .  

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

Benactyzine in doses  of 0~ 5 and 1 m g / k g  reduced the latent  per iod of the condi t ioned-ref lex  r e sponse  
(Table 1). An inc rease  in the dose of benactyzine to 20 mg/kg  and above inc reased  both the latent  per iod of 
the re f lex  and the t ime taken by the animal  to r each  the feeding bowl ; the number  of i n t e r - t r i a l  r e sponses  
was inc reased  and different ia t ion dis turbed.  Benactyzine in a dose of 30 m g / k g  caused marked  d is turbances  
of condi t ioned-ref lex  act ivi ty  (the animal  did not run to the feeding bowl on applicat ion of the posi t ive condi-  
tioned s t imulus ,  different iat ion was dis turbed,  in te r t r i a l  r e sponses  were  frequent)~ 
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T A B L E  1. C o m p a r i s o n  of E f f e c t s  of C e n t r a l  M -  a n d  N - C h o l i n o l y t i c s  

on C o n d i t i o n e d - R e f l e x  A c t i v i t y  of  M a l e  R a t s  

Drug 

Physiolo- 
gical 
saline 

Benaetyzine 

Pediphen 

I Conditioned-reflex 
Dose (in latent period [ time to run 
mg/kg) ] through maze 

(in sec) 

0,5 
1 
2 
4 
8 

15 
20 
30 

activity 

1,93• 
1,73• 
1,84• 
2,12J:0,05 i 
2,26• ~ 
2,61 • ] 
3,12• 
3,35• 

4,i2• 
4,03• 
4,10• 
4,37 =L=0,09 
4,57• ~ 
4,72• ] 
5,31• 
5,62--+ O, 13 ] 

disturbance 
of differ- �9 
entiadon " 
(in percent) 

4,I 
4,1 

85 
8,2 

16,3 
25 

70,8 

Severe disturbances of conditioned-reflex 

total number 
of intertrial 
responses 

!3 
14 
i3 
')3 
28 
23 
25 
39 

activity 

2 
4 
8 

15 
20 
30 

1,8  l --+ 0,03 4,08• 0,08 4, l 
1,57• 0,06 ~ 3,82• 0,06 i 4, l 
1,34• ] 3.72• - -  
1,71• 4.07• ll 4,1 
231--+0,09 4,31• - -  

Complete cessation of conditioned-reflex activity 

9 
13 

5 

7 
7 

Physiolo- 
gical 
saline 
IEM-506 2 

8 
20 
40 

2,t5• 3,54• - -  
1 , 6 9 •  0,08 i 3,31 • 0 , 1 5  5,4 
1,60---0,07 i 3,30--+0,08 --  
2,44• 4,00• -- 

Complete cessation of conditioned-reflex activity 
i r i 

5 
3 
3 

T A B L E  2. C o m p a r i s o n  of  E f f e c t s  of C e n t r a l  M -  a n d  N -  C h o l i n o l y t i e s  

on  Sexua l  B e h a v i o r  of  M a l e  R a t s  

Drug 

Physiological saline 
Benactyzine 

Physiological saline 
Pedipheff 

Do~e (in 
mg/kg) 

0,5 
I 
2 
4 
8 

15 

8 
20 
30 
50 

Sexual behavior 
latent no. of cop., 
period intromissmns 
(in sec) in 90 min 

40--80 76,1 +- 3,6 
40--80 74,1 --+ 3,2 
40--80 52,3--+ 3,5 i 
40--80 51,5• 3,6 z 
40--80 35,7• 3,6 i 
40--80 29,2_+ 2,7 ~ 

Cessation of sexua 

40--80 I 64,5• 3,8 
40--80 ] 66,7--+ 2,4 
40--80 ] 65,5• 4,9 
40--80 57,9• 

5,7• 1,6 min 56,1• 

tol. dur. of 
refract, per. 
(in rain) 

42,5• 
42,5--+2,5 
51,4• 
56,3• i 
6!,7• i 
72,7• 

activity 

50,7--+ 3, 8 
55,0• 3,1 
53,1• 
49,6• 1,9 
47, I• 

Physiological saline 
I~M- 506 

Oxyphenonium bromide 

8 
20 
40 
80 

20 
40 

40--80 
40--80 
40--80 
40--80 
40--80 

40--80 
40--80 

53,7• 2,7 
51,7• 2,9 
52,9• 2,7 
58,3• 
28,9• 2,2 i 

53,8• 
48,7• 

60,2 • 3,1 
57,5• 
56,5___3,3 
57,7• 2,7 
71,7• 2,8 i 

54,3_2,1 
58,9• 

I n j e c t i o n s  of t he  c e n t r a l  N -  e h o l i n o l y t i c  d r u g  p e d i p h e n  (4 a n d  8 m g / k g )  c a u s e d  a s i g n i f i c a n t  s h o r t e n i n g  

of  t he  l a t e n t  p e r i o d  a n d  of t h e  t i m e  t a k e n  b y  the  a n i m a l  to r e a c h  the  f e e d i n g  b o w l .  Wi th  an  i n c r e a s e  in  the  

d o s e  of t he  d r u g  to  20 m g / k g  the  l a t e n t  p e r i o d  and  the  t i m e  t a k e n  to  r u n  t h r o u g h  the  m a z e  w e r e  i n c r e a s e d .  

419 



Differentiat ion was not d is turbed.  In some cases  the animal  did not run to the feeding bowl in response  to 
a posi t ive conditional s t imulus .  Adminis t ra t ion of pediphen in a dose of 30 m g / k g  was accompanied  by total 
inhibition of condi t ioned-ref lex  act ivi ty .  

In the expe r imen t s  to study the ef fec ts  of the centra l  M- and N- cholinolytics on sexual behavior  of 
the male  r a t s  it was found that benactyzine in a dose as low as 1 m g /kg  caused a significant dec r ea se  in 
sexual act ivi ty  of the an imals  (an inc rease  in the total duration of the r e f r a c t o r y  per iods ,  a dec r ea se  in the 
number  of copulations with in t romiss ions) ,  while in a dose of 15 m g /kg  it caused the complete  cessa t ion  of 
sexual act ivi ty  (Table 2). Under the influence of the centra l  N-  cholinolytic pediphen, changes in sexual 
behavior  of the ma le  r a t s  were  observed  only if the d rug  was given in a dose of 50 mg/kg ( increase  in latent  
per iod) .  

Another cent ra l  N-  cholinolytic was used in the exper iment .  This was IteM-506, which differs  f r o m  
pediphen in its chemical  s t ruc tu re  (1-e thyl-2-die thylaminoethyl  diphenylacetate  hydrochloride)  [6]. Its 
effect  on condi t ioned-ref lex  act ivi ty  was studied in 6 male  r a t s  and on sexual behavior  in 10 ma le  r a t s .  In 
doses  of 2 and 8 m g / k g  compound IEM-506 improved  condit ioned-reflex act ivi ty  of the ma le  r a t s  (Table 1). 
When given in a dose of 20 m g / k g  it reduced condi t ioned-ref lex  act ivi ty,  and as the dose was inc reased  up 
to 400 m g / k g  suppressed  it comple te ly .  Changes in the sexual behav ior  of the ma le  r a t s  (a dec rea se  in the 
number  of copulations) was observed  only when the compound was given in a dose of 80 m g / k g .  

The r e su l t s  of these expe r imen t s  thus demons t ra t e  m a r k e d  d i f fe rences  in the action of cent ra l  M- and 
N-chol inolyt ics  on condi t ioned-ref lex  act ivi ty  and sexual behavior  of ma le  r a t s .  Whereas  the effect  of the 
cent ra l  M- cholinolytic benactyzine,  given in ave rage  doses ,  was e x p r e s s e d  as weakening of exc i ta tory  and 
inhibi tory p r o c e s s e s  (an inc rease  in the length of the latent  per iod and in the t ime  taken to run to the feeding 
bowl, de-inhibit ion of differentiat ion),  under the influence of the centra l  N-chol inolyt ics  pediphen and II~M- 
506, given in the s ame  doses ,  the predominant  effect  was s t rengthening of exci tat ion without any dis turbance 
of inhibition. Large  doses  of benactyzine,  pediphen, and compound If~M-506 inhibited condi t ioned-ref lex  
act ivi ty.  It is impor tan t  to note that changes in the sexual beaav ior  of the ma le  r a t s  were  observed  a f t e r  
admin is t ra t ion  of benactyzine in doses  much s m a l l e r  than those requi red  to dis turb condi t ioned-ref lex  
act ivi ty .  By contras t ,  changes in condi t ioned-ref lex  act ivi ty  of the male  ra t s  produced by centra l  N-  
cholinolytics pediphen and compound II~M-506 appeared  much sooner  than d is turbances  of the an ima l s '  
sexual behavior .  It can be a s s um ed  that the predominant  role  in the inhibition of the sexual behav ior  of the 
male  r a t s  was played by centra l  M-chol inergic  s y s t e m s .  This conclusion is conf i rmed by the r e su l t s  of 
the exper imen t s  with oxyphenonium bromide ,  a d rug  with a marked  pe r iphera l  M- cholinolytic action [7, 9]. 
Its adminis t ra t ion  in doses  of 20 and 40 m g / k g  caused no changes in the sexual behavior  of the ma le  r a t s .  
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