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Frogs  (Rana t emporar ia )  were  used as the t es t  object for  detection of the serotonin-posi t ive  
action of psyehotropic  drugs.  The doses of the t e r t i a ry  ant idepressants  (chior imipramine,  
imipramine ,  amitr iptyl ine)  potentiating the sedative (inhibition of the righting reflex) and ex-  
c i ta tory  (twitching of the limbs) effects  of phenelzine, alone or  in conjunction with rese rp ine ,  
were  severa l  t imes  smal le r  than the corresponding doses of the secondary compounds (des - 
methyl imipramine  and nortriptyline}. This agrees  with resu l t s  obtained by other  workers  
regarding d i f ferences  in the effects  of t e r t i a ry  and secondary compounds on indolealkylamine 
metabol ism.  None of the ant idepressants  tes ted potentiated the sedative action of amobarbital .  
The potentiating effect  of the t r icycl ic  ant idepressants  is linked with the i r  serotonin-sensi t iz ing 
effect.  

Reserpine  has a sedative action on frogs if they are  f i r s t  given monoamine oxidase inhibitors [7]. The 
t r icycl ic  ant idepressants  r ender  the sedative action of subthreshold doses of r e se rp ine  manifest  [3]; c h a r a c -  
t e r i s t i c  twitching of the l imbs is observed [3]. The phenomenon of synerg ism of the t r icye l ic  ant idepressants  
with r e se rp ine  in frogs,  which c o r r e l a t e s  with activation of serotoninergic  p ro ce s se s  [5, 3], has been sug- 
gested as a tes t  for  screening the t r icyc l ic  ant idepressants  [4], whose thymoanaleptic action is evidently 
linked with the i r  cen t ra l  serotonin-posi t ive  effect  [8, 2]. It has been shown that the t es t  on frogs can dis t in-  
guish the t r icyc l ic  ant idepressants  f rom neuroleptic  and cholinolytic drugs s imi la r  to them in the i r  chemical  
s t ruc ture  and pharmacological  activity. 

In the investigation descr ibed  below the object was to de termine  whether this t e s t  can be used to dif-  
ferent ia te  between different  m e m b e r s  within the group of the t r icycl ic  ant idepressants .  

Te r t i a ry  (chlor imipramine,  imipramine,  ami t r ip ty l ine)and  secondary (dimethylimipramine [DMI], 
nortr ipyt l ine)  t r icyc l ic  ant idepressants ,  differing in the intensity of the i r  effects  on serotonin metabolism, 
were  studied for this purpose.  For  instance, the ability of the t e r t i a ry  compounds to inhibit t r ansmembrane  
serotonin t r anspor t  into the presynapt ic  endings of neurons [9] and into platelets  [10] dec rea se s  in the i r  de- 
methylated der iva t ives  [9, 10]. 

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

The investigation was c a r r i e d  out in the autumn-winter  period on male frogs (Rana temporar ia )  living 
near  Leningrad. During the exper iments  the  animals were kept in groups of seven in plastic bowls 30 cm in 
d iameter  containing a l i t t le water .  All the compounds were injected as aqueous solutions into the femoral  
and submandibular lymph sacs  in a volume of 0.01 ml/g.  Solutions of phenelzine and nor t r ip tyl ine  were  made 
up f rom powders,  and solutions of imipramine (melipramin),  DMI (Pertofrarn),  ch lor imipramine  (Anafranil), 
amitr iptyl ine (triptizol), and r e se rp ine  (ransedil) f rom prepara t ions  packed in ampules.  
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TABLE 1. Potentiat ion of Serotoninergic 
Effects  in F rogs  by Tr icyc l ic  Ant idepres -  
sants  

Compound 

Chlorimipramine 
Im ipram me 
Amltriptvline 
Desmeth~limipr- 

a m i n e  

Nortriptyline 

Minimal doses eliciting effect 

seda- [ excita- seda- 
tive. ] tory tive excitatory 

substances administered additionally 

phenelzine(25 I phenelzine 
mg/k~)+ reser- 
pine(l~Omg/kg) (25 mg/,kg) 

0,5 1,25 
1,25 1,25 
t,25 1,25 

20,0 >20,0 
20,0 >20,0 

5,0 5 
2,5 5 
5,0 l0 

20,0 >20 
20,0 > 20 

The t r i cyc l ic  an t idepressan t s  were  injected 1.5 
a f te r  phenelzine (25 mg/kg)  and 30 min b e f o r e  r e s e r p -  
ine (10 mg/kg) .  Bear ing in mind that  a combinat ion of 
phenelzine and r e s e r p i n e  in the above doses  leads to 
same  inc rease  in the serotonin level  in brain  t i s sue  
as injection of phenelzine alone [5], in one s e r i e s  of 
expe r imen t s  the effects  of the t r icyc l ic  an t idepressan ts  
were  t es ted  on f rogs  rece iv ing  phenelzine alone (25 
mg/kg) .  

As a control  of the specif ic i ty  of the phenomena 
observed ,  the ef fec ts  of l a rge  doses  of an t idepressants ,  
e i ther  alone or  in conjunction with amobarb i ta l ,  which 
has  a genera l  inhibi tory action on f rogs  [7], on the be -  
havior  of the an imals  were  invest igated.  

The action of the compounds was a s s e s s e d  by the 
sma l l e s t  effect ive doses  of the t r i cyc l ic  an t idepressan t s  

which gave r i s e  to the following s ta t i s t i ca l ly  significant changes  in the an imals '  behavior  4.5 h af ter  the i r  
adminis t ra t ion:  a) inhibition of the r ight ing ref lex,  a sedat ive  effect  [7, 3], was de te rmined  ten t i m e s  in suc -  
cess ion  in each frog before  and a f t e r  injection of the compounds;  b) the appearance  of cha r ac t e r i s t i c  twitches 
of the l imbs ,  an exc i ta tory  effect  [5], was  r e c o r d e d i n  a l te rnat ive  f o r m  (present  or  absent).  In each group 
the number  of f rogs  in which these  ef fec ts  we re  obse rved  was counted. Stat is t ical  analys is  of the data was 
c a r r i e d  out by means  of the X 2 c r i t e r i on  [1]. 

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

T e r t i a r y  an t idepressan ts ,  in conjunction with phenelzine alone, we re  l e s s  effect ive than in conjunction 
with phenelzine and r e s e r p i n e  (Table 1). This  may  have been because  r e s e r p i n e ,  by l ibera t ing  serotonin 
f r o m  the depots,  i n c r e a s e s  the content of the functionally act ive amine.  The identical  degree  of elevat ion of 
the serotonin level  in the bra in  a f te r  admin is t ra t ion  of phenelzine with r e s e r p i n e  and of phenelzine alone 
may  be at t r ibuted to the fact  that  mainly  the content  of amine in the depots  was de te rmined  [5]. The r e su l t s  
thus do not con t rad ic t  the prev ious  hypothes is  that  the s y n e r g i s m  between t r icyc l ic  an t idepressan t s  and 
r e s e r p i n e  in expe r imen t s  on f rogs  is  a ssoc ia ted  with act ivat ion of sero toninerg ic  p r o c e s s e s  [3]. Synerg ism 
of the compounds tes ted,  with both r e s e r p i n e  and phenelzine,  evidently r e f l ec t s  the serotoninposi t ive  effect  
of the t r i cyc l ic  an t idepressan ts ,  as is conf i rmed  by compar i son  of the ef fec ts  of the t e r t i a r y  and secondary  
compounds (Table 1). 

The  s m a l l e s t  effect ive doses  of the t e r t i a r y  an t idepressan ts  in both s e r i e s  of expe r imen t s  (phenel- 
zinc + r e s e r p i n e  and phenelzine alone) were  s eve ra l  t imes  s m a l l e r  than the cor responding  doses  of the 
secondary  der iva t ies .  The secondary  and t e r t i a r y  an t idepressan t s  t h e m s e l v e s  inhibited the r ighting ref lex  
in the f rogs .  The min imal  dose of c h l o r i m i p r a m i n e  with a sedat ive  action was 70 mg/kg ,  that  of imipramine ,  
DMI, and ami t r ip ty l ine  was 50 mg/kg ,  and of nor t r ip ty l ine  40 mg/kg .  Consequently,  the d i f fe rences  between 
the ef fec ts  of the t e r t i a r y  and secondary  an t idepressan t s  r evea led  by the i r  adminis t ra t ion  in conjunction 
with phenelzine and r e s e r p i n e  does not c o r r e l a t e  with the s t rength  of the i r  int r insic  inhibi tory action. Other 
evidence of the specif ic i ty  of the phenomenon of s y n e r g i s m  of the t r i cyc l ic  an t idepressan t s  with phenelzine 
and r e s e r p i n e  is given by the fact  that  in the p r e sen t  expe r imen t s  the t r icyc l ie  an t idepressan t s  did not po-  
tentiate the sedat ive action of amobarb i t a l  (25 mg/kg) .  

The t e s t  on f rogs  can thus be used not only to d i f ferent ia te  the t r icyc l ic  an t idepressan t s  f rom neuro -  
lep t ics  and cholinolyt ics [4, 6], but also to dis t inguish those m e m b e r s  of the group of t r i cyc l ic  an t idep res -  
sants  which have the mos t  m a rked  serotoninposi t ive  action. 
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