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When head twitching (HT) in mice in response to administration of 5-hydroxytryptophan (5-HTP) 
was used as a nserotoninergicn model the antidepressants chlorimipramine and imipramine, 
and also chlorphenir~miue (suprastin), exhibited a serotonin-positive action in doses of 1.0, 
5.0, and 1.0 mg/kg  respect ively.  Quipazine had a seroton~nomimetic action, desipramine an 
ambivalent action in doses of 1-20 mg/kg,  whereas iprindole and morphaphen were ineffective 
in doses of up to 20 mg/kg .  Amitrypttline, noveril (dibenzepiae), melitracene,  t r imeprimine 
(trimipramine), and ludiomil (maprotiline) exhibited an antiserotonin action in doses of 0.5, 1.0, 
20.0, and 20.0 mg/kg  respectively.  The resul ts  are  discussed in the light of the concept of a 
complex spectrum of mediator activity of the imipramine-like antidepressant. 
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It is now generally accepted that an essential biochemical mechanism of the antidepressive action of the 
imipramine-l ike antidepressants is thei r  serotonin-positive action [7, 9], due to inhibition of r eve r se  t rans-  
port of serotonin into the terminals  of serotoninergic neurons [7, 13]. 

Head twitching (HT), caused by injection of 5-hydroxytryptophan (5-HTP) into mice [8], is widely used 
to assess  the effect of drugs on central serotoninergic processes .  

In the investigation described below a ser ies  of imipramine-l ike antidepressants was tested on this 
relat ively simple and convenient serotoninergic model. 

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

The number of HT in mice was counted by a modified method [5] for  1 rain af ter  every 6.5 min in the 
course of 52 rain after  intraperitoneal injection of D,L-5-HTP in a dose of 200 mg/kg .  The total number of 
HT per  experiment was counted for  each mouse. Antidepressants or  distilled water (I-I~O) in the control were 
injected intraperitoneally simultaneously with 5-HTP in a volume of 0.1 ml /20  g body weight. The significance 
of the difference between the number of HT in the control and experimental groups in each experiment was 
d e ,  trained by Student's t - t es t .  One control and five experimental groups (eight mice in each group) were 
included in each experiment.  The minimal effective doses (MED) of antidepressants causing inhibition or  
potentiation of HT were taken to be the smallest  doses which gave a statistically significant effect in at least  
half of the experiments (not less  than four experiments per  dose). The doses of the antidepressants were 
varied by a factor  of 2 in the successive experiments.  Altogether 2950 mice were used. 

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

The resul ts  of two typical experiments are  given in Table 1. Of the ser ies  of antidepressants tested 
only chlorimipramine (anafranil) and imipramine, which have the strongest blocking action on serotonin r e -  
assimilation, d e a r l y  increased HT. Their  MED were 1 and 5 mg/kg  respectively.  The antihistamine drug 
chloropheniramine (suprastin), which blocks the r eve r se  t ransport  of serotonin into the neurons [10] but has 
significant adrenopositive action [5], also increased HT in doses starting from 1 mg/kg.  Quipazine, with the 
propert ies  of a serotoninomhnetic, and suggested for use as an antidepressant [12], induced HT in doses of 
0.1-20.0 mg/kg.  The action of desipramine was irregular:  in some doses it potentiated HT, in others it in- 
hibited it, 
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TABLE 1. Effect  of Ant idepressants  on HT 
Induced by 5-HTP (resul ts  of exper iments)  

Year and [ 
date of ,~ Number of 
experimer ~ o HT p :1: 

~.~ 

9/19/1973 

5/30/1974 

30 2,1-t-0,93 

30 7,4_____1,02 <0,002 

30 14,6-4-3,03 <0,01 
0 0,9-+-0,61 

0 16,4_____3,96 <0,01 

0 8,5-4-1,91 <0,01 

10,8-{-I ,96 

13,44-1,51 

6,0-{-2,01 <0,1 

1,I_____0,74 <0,001 

25,5_____5,94 <0,05 

51,7___10,71 <0,002 

*Between injection of drug and 5-HTP.  
¢Rela t ive  to control  fo r  that  pa r t i cu la r  ex-  
per iment .  

In the l as t  s e r i e s  of exper iments  des ipramine  potentiated HT v e ry  slightly but only in a dose of 10 m g / k g  
in th ree  exper iments  (P < 0.1, < 0.1, < 0.05). Af te r  adminis t ra t ion of des ipramine  in a dose of 20 m g / k g  HT 
was potentiated in two of six e x p e r h n e ~ s ,  t he r e  was no effect  in th ree ,  and antagonism was observed  in one 
e ~ e r i m e n t .  In a dose of 5 m g / k g  the re  was no effect  in two exper iments ,  antagonism was observed  in one, 
and synerg i sm in 1 (1 ° < 0.1). 

The  o ther  imipramine- l ike  ant idepressants  did not potentiate  HT but, on the cont ra ry ,  could inhibit it 
when the dose was increased ,  and so exhibited antagonism against  5 -HTP.  The ant idepressants  were  inves t i -  
gated in th is  t e s t  over  a range  of doses  f rom 0.5 to 20.0 m g / k g .  The  data a re  summar ized  in Table  2. 

In the f i r s t  invest igat ion [8] in which an a l ternat ive  method of assess ing  HT was used,  the inhibitory 
effect  of amftrypt i l ine,  des ipramine ,  imipramine ,  and chlorpheni ramine  on HT was observed;  the action of 
amitrypt i l ine ,  EDs0 for  which was 1A mg/kg ,  was 8.6 t im es  s t ronger  than that  of des ipramine  and 42 t imes  
s t ronger  than that of imipramine  and chlorpheni ramine .  The r e su l t s  show that counting the number  of HT can 
also revea l  a serotonin-posi t ive  action, but only for  drugs which exhibit such an action strongly (ch lor imipra-  
mine,  chlorpheniramine,  imipramine) .  F o r  mos t  ant idepressants ,  however,  a serotonin-posi t ive  action could 
not be detected on this  model,  and such drugs  as amit rypt i l ine  and noveri l  showed a s trong serotonin-negat ive  
action. 

When these  data a re  in te rpre ted  it must  be noted that,  bes ides  serotonin-pos i t ive  components,  due to 
inhibition of serotonin t r anspor t  into the t e rmina l s  of the se ro ton inerg ic  neuron, the ant idepressants  also have 
severa l  other  neuromedia tor  effects  [14, 15]. In par t icu la r ,  they have an ant iserotonin action, which is pa r -  
t i cu la r ly  marked  in the case  of ami t rypt i l ine  [15]. The integral  nmediator  equivalent n of each drug will t h e r e -  
fo re  depend on the re la t ionship  between the var ious  aspects  of i ts activity [14]. F o r  drugs of the des ipramine  
and nover i l  type, with a s t rong adrenoposi t ive action, it is par t icu lar ly  important  to take into account also the 
antagonism between adrenerg ic  and sero toninerg ic  sys t ems  [6, 14], in the body as a whole. On such a model 
the p resen t  wr i t e r  also found that  adrenomimet ics  have a powerful inhibitory action on HT. 

The  data on the integral  serotonin-pos i t ive  effect  (serotenin-posi t ive  equivalent) of some ant idepressants  
and the serotonin-negat ive  o r  neut ra l  action of o thers  a re  in good agreement  with data in the l i t e r a tu re  on 
these  compounds [11] and, in par t i cu la r ,  with data showing the v e ry  weak blocking of r e v e r s e  serotonin t r a n s -  
por t  by ant idepressants  such as t r imepr imine ,  ludiomil,  ipr indole (one-thousandth as s trong as  ch lo r imipra -  
mine) ,  des ipramine ,  and nover i l  (one-hundredth as  strong) [7, 11, 13], so that  in vivo adequate inhibition of 
sero tonin  uptake into bra in  s l ices  is  p rac t ica l ly  n ev e r  achieved (EDs0 g r e a t e r  than 60 mg/kg]  [13]. 
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TABLE 2. Effect of Antidepressants on HT 
Induced by 5-HTP (summary of data) 

MED, 
Drug Effect mg/kg 

Chlorimipramine 
Imipramine 
Chlorpheniramine 
Desipramine 
Quipazine 
Amitrvptiline 
Noverli (dibenzepine) 
Melitracene 
TNmeprime 
LtRIiotniI [maprotiltne) 
Iprindole , 
Morphaphen '(L-90) 

s 
s 
8 

Irregular (A-S)(A--F) 
Induces HT 

A 
A 
A 
A 
A 
0 
0 

Legend.  
effect. 

1,0 
5,0 
1,0 

O, 1--20, 
0,5 
1,0 

20,0 
20,0 
20,0 

S) Synergism, A) antagonism, 0) no 

On the other hand, when tes ts  are  carr ied out on frogs for antidepressant screening [2], a serotonin- 
positive action is evidently detected [3] in most antidepressants.  It seems likely that in these tests mainIy a 
presynaptic (based on inhibition of reassimilation) serotonin-positive component of the action of antidepres- 
sants and neuroleptics is found, because of the functional character is t ics  of the nervous system and (or) the 
righting reflex of the frog used in this case. A special feature of these tests  for screening is evidently that 
in this respec t  they approximate closely biochemical methods which reveal inhibition of serotonin t rans-  
port  into the serotoninergic neuron [13] and also into platelets [2]. 

To conclude, it can be said that the serotoninergic response of HT in mice to injection of 5-HTP provides 
a concrete model in which different types of synapses play a definite ro le .  Other serotoninergic models on 
the whole animal may reveal a ra ther  different resultant effect of the drugs on pre-  and postsynaptic processes  
of neuromediation in mammals [14]. However, in mammals and on other physiological models on the animal 
as a whole, of all the known imipramine-l ike antidepressants only chlorimipramine and imipramine potentiated 
the central effects of serotonin [1, 5], and in some models only inhibition of serotoninergic processes  was 
found [1, 4]. 
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