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Exper imen t s  on r a t s  showed that  carbid ine ,  * when injected in t r amuscu la r ly  for  2 weeks in a 
dose effect ive for  the exper imenta l  t r e a t m e n t  of alcohol dependence (4 mg/kg) ,  has no gonado-  
t rop ic  act ion.  The drug does not potentiate the adve r se  a f t e r - e f f ec t s  of chronic ethanol poison-  
ing on ovogenesis~ or s p e r m a t o g e n e s i s  and does not delay the course  of r epa i r  p r o c e s s e s  in 
the gonads a f t e r  cessa t ion  of the ethanol intake.  However ,  carbidine is g iven during continued 
consumption of ethanol,  fu r the r  development  of the r e g r e s s i v e  changes in the genera t ive  ce i l s  
of the gonads is obse rved .  
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The or iginal  Soviet psychotropie  drug carbidine * has been used with success  for  the t r e a t m e n t  of chronic 
a lcohol i sm [1,3]. The adve r s e  effect  of ethanol on gonad function is genera l ly  recognized [4-6,10].  Cons ide r -  
ing that  many  psychopharmaeo log ica l ' agen t s  can a lso  inhibit the function of the gonads [8, 9], and that  there  is 
no informat ion in the l i t e ra ture  on the action of carbidine on these  organs ,  it was decided to study the effect  of 
this  compound on the morphology and functional s ta te  of the gonads during chronic  admin i s t r a t ion  of ethanol.  

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

Exper imen t s  were  ca r r i ed  out on 60 noninbred r a t s  (six groups each  containing five females  and five 
ma les )  weighing init ial ly 180-220 g.  Before  the beginning of the exper imen t s  aH the f ema le s  had a norton! 
e s t rous  cyc le ,  as shown by daily examinat ion  of vaginal  s m e a r s  for  2 weeks .  Four  groups  of r a t s  then r e -  
ceived ethanol (a 5% solution fo r  the 1st  month and a 10% solution for  the 2nd month) for  2 months as the sole 
source  of fluid, whereas  the an imals  of the other  two groups  rece ived  water  as usual .  The r a t s  were  weighed 
once eve ry  2 weeks and the i r  genera l  condition was inspected.  Af ter  the end of 2 months,  one group of intact 
r a t s  s e rved  as the contro l  (group 1) and the other group rece ived  carbidine to de t e rmine  the ef fec t  of  the c o m -  
pound on the gonads of intact  an imals  (group 2). The compound was injected in t r amuscu la r ly  once a day  for  2 
weeks in a dose of 4 m g / k g ,  which is effect ive for  the exper imen ta l  t r e a t m e n t  of alcohol dependence [2]. Ruts 
rece iv ing  ethanol for  2 months were  divided as follows. To study the degree  of s e v e r i t y  and r e v e r s i b i l i t y  of 
the gonadotropie effect  of ethanol the an imals  of one group were  killed immedia te ly  a f te r  ethanol was d i scon-  
tinued (group 3), and those of another  group, 2 weeks a f t e r  the end of alcohol admin i s t r a t ion  (group 4). The 
remain ing  an imals  were  given carbidine in accordance  with the s a m e  scheme  as the an imals  of group 2.  Some 
of the an imals  continued to r ece ive  a 10% solution of ethanol as the sole sou rce  of fluid (group 6), whereas  the 
other  group  rece ived  water  instead of ethanol (group 5). In the f emale  r a t s  of all  groups  2 weeks before  the 
end of the expe r imen t s  vaginal  s m e a r s  were  again  s tudied.  At the end of the expe r imen t s  the an imals  were  
decapi ta ted ,  the ovar ies  and t e s t e s  were  weighed and the i r  s ta te  was studied by morphologica[  methods such 
as a re  genera l ly  used to a s s e s s  the gonadotropic ac t ion  of chemica l  compounds [7]. 

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

The r a t s  consuming ethanol were  found to gain in weight m o r e  than the intact  an ima l s .  The dif ference 
was s ta t i s t ica l ly  s ignif icant  as e a r l y  as 4 weeks a f te r  the beginning of the expe r imen t ;  a f t e r  2 months the mean  
gain in weight of the exper imenta l  an imals  was about twice that  of the intact  an imals  (164 and 86 g r e spec t ive ly  
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TABLE 1. Number of Generative Elements in Gonads of Rats af ter  Adminis t ra t ion of 
Ethanol and Carbidine (M + m; n = 5) 

Index 

Weight of ovaries, rag/ 
100 g hody weight 

Primordial follicles 

Stratified follicles 
Ripe follicles 

gtretic follicles 
Corpora lutea 

Total number of gener- 
ative elements 

Weight of testes, rag/ 
100 ~ body weight 

Index~of sperrnatBgenesis 
Norma 1 
spermatogonia 

Desquamation of ger- 
minal epitheliu m % 

Tubules with 12th stage 
of meiosis 

control 

23,44-1,6 

760+-42,04 

131+-12,61 
22,5+-4,2 

705"029,43 
8,7+1,4 

!627+-84,08 

514+-8,2 
3,76+-0,03 

22,5+-1,82 

0,2+-0,21 

2,0+-0,42 

Character of treatment 

carbidine 

.)4,0+-1,4 

752+25,75 

107+__6,43 
25O_____3,2 t 

837+36,47* 
14,0+-1,5" 

1723+40,59 

486+-37,4 
3,71+-0,04 

20,0+1,39 

0,2+-0,21 

212+-0,21 

ethanol. 

13,9+-1,4" 

428+-20,38" 

78+-7,51" 
12,0+1,7" 

1104+74,05" 
5,8+0,86" 

1628+-82,64 

429.+-15,6" 
3,45..4-0,05* 

9,2+-0,98* 

1,8+-0,42* 

8,8+-0,42* 

withdrawal of 
ethanol 

15,0+-1,0" 

414+-23,61" 

101+-5,36 t 
10,0+-2,14" 

780+-48,27 
5,0+0,86 

1309-4-56,42" # 

447+-22,8* 
3,60+-0,03" 

15,3+-1,31" t 

1,5• 

7,0+-0,62" 

withdrawal 
of ethanol+ 
carbidi~e 

1,3+-1,1" 

421!-20,38" 

98+-4,29 
14,0+-2,14 

982+52,56* 
6,2+-1,07 

1501~47,58 

410+14.8 
3,51+0,03 

1,2+1,20 

1,8+0,42 

6,8+-0,85 

ethanol + 

carbidine 

9,l+[,1", ~' 

352+21,45" 'f 

63+5,36 
9,0 1,07 

802_____52,85 t 
4,4+0,64* 

1230+60,73' ?" 

440+30,6 
3,34+0,08 

8,5+1,36 

2,8_____0,42 

7,8+0,64 

*P ~. 0.05 compared with control (group 1). 
+P < 0.05 compared with group 3. 

for males ,  42 and 23 g for  females) .  No significant differences were found in the behavior and state of the 
experimental  and intact animals .  

The resul ts  of the pathological study of the ovaries  and tes tes  are  given in Table 1, The histological 
picture and quantitative indices of the morphology and function of the gonads in the ra ts  of group 1 {control) 
corresponded to those general ly  accepted as pertaining to the normal  s t ruc ture  of these organs in the ra t  [7]. 
The study of the gonads of the ra ts  of group 2 showed that carbidine,  in a dose of 4 mg/kg  by in t ramuscular  
injection for 2 weeks, had no negative gonadotropic action. The compound had no significant effect on the 
morphology or function of the ovar ies ,  in which, compared with the control ,  only slight delay in the reduction 
of the co rpora  lutea and a small  increase  in the number of atret ic  foll icles,  evidently due to their  s lower o r -  
ganization, were observed.  In three r a t s ,  during the f i rs t  3 days of adminis t rat ion of carbidine,  a disturbance 
of the sequence of the individual phases of the es t rous  cycle was noted ~ In the males  of group 2 the indices of 
spermatogenes i s  were virtually indistinguishable f rom those for intact animals of group 1. 

Investigation of the gonads of the animals of group 3 showed that ethanol, af ter  2 months of consumption, 
had a c lear ly  marked negative effect on ovogenesis and spermatogenes i s .  In the female ra ts  there  was a 
marked decrease  in weight of the ovar ies ,  a decrease  in the number of pr imordia l  follicles in the ovar ies ,  
pointing to their  l a rge - sca le  a t res ia ,  and also delay of their  development and ripening, as shown by the de-  
c r ease  in the number of strat if ied (ripening) and ripe (Graafian) fol l icles.  The es t rous  cycle was disturbed 
in all the animals ,  with changes in its duration and in the sequence of the individual phases .  In males ,  evi -  
dence of the negative gonadotropic action of ethanol was a decrease  in the weight of the tes tes  and in the 
index of spermatogenes i s ,  and also a decrease  in the number of normal  spermatogonia  in the tes t is  and an in- 
c rease  in the number of tubules with desquamated epithelium and the 12th stage of meios i s .  

Changes in the morphological  and functional state of the gonads af ter  consumption of ethanol were r e v e r -  
s ible.  For  instance,  in females of group 4 studied 2 weeks after  the withholding of ethanol, a marked increase  
was observed in the number  of s trat if ied (ripening) foll icles,  the number  and s t ruc ture  of which were indistin- 
guishable f rom those in the control  anima!s of group 1. In the males ,  all the indices of spermatogenes is  stud- 
ied also were substantial ly improved,  although they had not yet  reached the eoutrol  levels by this t ime .  

Compar ison  of the indices of ovogenesis and spermatogenes is  in the animals of groups 4 and 5 showed 
that carbidine,  when given after  the ending of ethanol consumption, not only did not potentiate the adverse con-  
sequences of the chronic gonadotropic action of ethanol, but likewise did not delay the natural  course  of r epa i r .  
Only in females ,  besides an increase  in the number  of ripening foll icles,  the number of a tret ic  follicles con-  
tinued to remain  high, evidently because of some delay in the i r  organization.  Just  as in the ra ts  of group 4, 
in the females  of group 5 modera te  dis turbances  of the es t rous  cycle pers is ted ,  and were especial ly marked 
during the f i r s t  days of adminis t ra t ion of the compound. 
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Meanwhile, in the animals of group 6 which received carbidine while ethanol consumption continued, by 
contrast  the further development of regress ive  changes in the generative elements of the gonads was observed 
and was part icularly marked in the females.  In the ovaries of these animals, side by side with a sharp de- 
crease in the number of primordial  follicles, signs of delay of their  development and ripening also were 
found. On the whole, the more rapid massive atresia  of the follicles followed by their organization led to 
the development of marked atrophy of these glands, as shown both by a marked decrease in their weight and 
by a decrease in the total number of s t ructural  and functional elements contained in them. 

These investigations thus showed that carbidine, if administered for a long time in a dose effective for 
the experimental t reatment  of alcohol dependence, has no negative gonadotropic action. The compound does 
not potentiate the adverse effects of chronic administration of ethanol on ovogenesis and spermatogenesis and 
does not delay the course of repair  in the gonads after  ethanol consumption has ceased. However, if carbidine 
is given while ethanol consumption still continues, regress ive changes in the generative elements of the gonads 
continue. 

These results must be taken into consideration when the use of carbidine for the treatment of alcoholism 
is contemplated. 
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