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Injection of t ryptophan (100-200 mg/kg) into mice and r a t s  whose monoamine oxidase 
act ivi ty is inhibited by phenelzine (15-50 mg/kg)  produces  the head-twitching phenomenon. 
The serotonin antagonists  BOL-148 and dese ry l ,  in a dose of 1 mg/kg ,  if injected 30 min 
a f te r  t ryptophan,  as well as the t ryp tophan-hydroxylase  inhibitor parachlorophenyla lanine ,  
injected in a dose of 300 mg /kg  1 h before t ryptophan,  diminished or complete ly  prevented  
this  phenomenon. The serotonin concentrat ion in the brain  of an imals  showing the head-  
twitching phenomenon was inc reased  by more  than 3 t imes  above the control level .  

Tryptophan,  in conjunction with monoamine oxidase (MAO) inhibi tors ,  gives r i se  to the Kead-twitching 
phenomenon in mice and ra t s  [4, 11]. A s i m i l a r  motor  response  a r i s e s  in mice through the action of 5- 
hydroxytryptophan (5-HT), the immedia te  p r e c u r s o r  of serotonin.  

Since head twitching, like the other behaviora l  e f fec ts  of 5-HT,  is due to elevat ion of the serotonin 
level  in the brain [8, 9], and also since t ryptophan is an initial product  of serotonin biosynthesis  and the 
immedia te  p r e c u r s o r  of 5-HT,  it was  decided to invest igate the role  of centra l  se ro toninerg ic  p r o c e s s e s  
in the genesis  of head twitching by the action of t ryptophan.  

In te res t  in this  phenomenon is also due to the fact that,  because head twitching can be r eco rded  quan- 
t i ta t ively,  this  phenomenon can be used as a model to evaluate the effect  of psychotropic  drugs on centra l  
sero toninergic  p r o c e s s e s  [9]. Grea t  impor tance  is at tached to these  l a t t e r  in the pathogenes[s  of depress ion  

�9 and in the m e c h a n i s m  of the thymoanalept ic  effect  [1, 6, 7, 10, 13]. 

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

Exper iments  were  c a r r i e d  out on albino mice of both sexes  and on male  albino ra t s .  All drugs were  
injected in t raper i toneal ly .  Head twitching was counted for  each animal  eve ry  30 min for  2 h a f t e r  injection 
of t ryptophan [4]. Immedia te ly  af ter  recording  of the head twitches,  the an imals  were  decapi tated and the 
serotonin concentrat ion in the brain  de te rmined  f luoromet r ica l ly  by a modified ninhydrin method [3]. One 
mouse brain (without the cerebel lum)  or one ra t  bra in  s tem,  obtained by the method descr ibed  previous ly  
[5], was used for  each  determinat ion.  The r e su l t s  were  subjected to s ta t i s t ica l  analys is  by the F i s h e r - S t u -  
dent method. 

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

The head twitching phenomenon was obse rved  in all mice and r a t s  rece iv ing  t ryptophan a f te r  p r e l i m -  
inary injection of phenelzine. The serotonin r ecep to r  blocking agents  BOL-148 (2 -b romolyse rg i c  acid di-  
ethylamide) and desery l  ( 1 -m e t hy l -D- l y s e rg i c  acid butanolamide) considerably  reduced  the intensi ty of the 
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TABLE 1. Effect  of Desery[ ,  BOL-148, and PCPH on Number  of Head Twitches  Evoked by Tryptophan in 
Mice 

Total no. of head twitches in group 

Phenelzine (50)+tryptophan (200) 
Phenelzine (50)+PCPH (300)+tryptophan (200) 

Drugs and doses  (in mg/kg)  
M4-m (n) P 

Phenelzine (50) +tryptophan (200) 15.84 4- 4.70 
(10) 

Phenelzine (50) +t ryptophan (200) +dese ry l  (1) 0.0 

Phenelzine (50)+tryptophan (200) 12.30 • 
(10) <0.001 

Phenelzine (50) +tryptophan (200) +BOL-148 (1) 2.20 • 0.72 

(10) <0.001 
28.60 4- 2.36 

3.604-2.20 

Note. Phenelzine and PCPH were  injected 1 h before t ryptophan,  and desery l  and BOL-148 30 min a f te r  
t ryptophan.  Number  of an imals  given in pa ren theses .  

TABLE 2. Effect  of Combined Adminis t ra t ion  of Phenelzine and Tryptophan on Brain  Serotonin Concen- 
t ra t ion  in Rats  and Mice 

Species of 
an imals  

Mice 

Rats 

Group No. 

3 
4 

5 

6 

Drugs and doses  
(in mg/kg)  

Water  
Phenelzine (50) + 

t ryptophan (150) 

Serotonin concentrat ion ( in#g/g bra in  t issue)  

M-~m (n) 70 [ P 
I 

0.794-0.02 (18) 100 ] 

3.01• 0.02 (12) 380 [ 0.01 
] 

0.42 4- 0.02 (23) 100 [ 

I 
1.55 4- 0.05 (6) 340 [ 0.01 

I 
1.344-0.07 (9) 297 [ 0.01 
0.98a:0.07 (14) 218 [ 0.01 

Note s. 

Water 
Phenelzine (20) + 

t ryptophan (150) 
Phenelzine (15) + 

t ryptophan (100) 
The same  

P h e n o m e n o n  of 
head twitching 

Absent 

P re  sent 

Absent 

P re  sent 

P r e sen t  
Absent 

1) In these  expe r imen t s  head twitches were  counted in an a l ternat ive  form.  
2) P4-5 < 0.002 (rats  rece iv ing  equal doses  of phenelzine and t ryptophan were  divided into 2 sub-  

groups  depending on the p resence  or  absence of head twitches).  

head twitching or  prevented  it a l together  when t ryptophan was injected a f te r  phenelzine (Table 1). P a r a -  
chlorophenylalanine (PCPH), an inhibitor of t ryptophan hydroxylase ,  the enzyme controll ing the ra te  of the 
whole p roce s s  of serotonin b iosynthes is  [12], a lso reduced the number  of head twitches (Table 1). 

In mice  rece iv ing  t ryptophan (150 mg/kg)  a f t e r  the p re l imina ry  injection of phenelzine (50 mg/kg)  
and in r a t s  rece iv ing  a combination of t ryptophan with phenelzine in a dose of 20 mg/kg ,  the brain  serotonin 
level  was more  than 3 t imes  higher than normal  (Table 2). Head twitches we re  obse rved  under these  con-  
ditions in 10070 of an imals .  

If the dose of phenelzine was reduced  to 15 rng/kg and that  of t ryptophan to 100 mg/kg ,  head twitching 
developed in only some of the ra t s .  In these  an imals  the brain  serotonin concentrat ion was inc reased  by 
3 t imes ,  while in the r a t s  in which head twitching was absent  the inc rease  was only 2.2 t imes  (P<0.05).  

The r e su l t s  suggest  that  the head twitching produced by t ryptophan against  the background of MAO 
inhibition is due to i nc reased  act ivi ty of cent ra l  se ro ton inerg ic  p r o c e s s e s  and that at l eas t  the initial ap-  
pearance  of this motor  r e sponse  is a s soc ia t ed  with an inc rease  in the brain  serotonin concentrat ion up to 
a cer ta in  th resho ld  level .  In the p resen t  invest igat ion no a t tempt  was made to study the re la t ionship  be-  
tween the brain  serotonin concentra t ion and the intensi ty of head twitching. These  r e su l t s  do not agree  
with those obtained by Hess  and Doefner  [11], who obse rved  no cor re la t ion  between elevat ion of the bra in  
serotonin level  and the p r e s ence  of head twitching. Compar i son  of the exper imen ta l  techniques used  does 
not ye t  pe rmi t  any definite conclusions to be drawn regarding  the r e a s o n s  for  these  d i f fe rences .  
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In the discussion on the mechanism of this phenomenon, the view shared  by cer ta in  wr i t e r s  [2, 12] 
that it is mediated not through serotonin,  but through one of its metaboli tes ,  must be considered.  Recent 
work has demonstra ted the presence  of N-methy l - t r ans fe rase ,  an enzyme catalyzing the conversion of 
serotonin into bufotenine, in the brain t issue of man, ra t s ,  and chickens. Bufotenine is known to have the 
proper ty  of causing head twitching in animals [8]. It can be postulated that the formation of bufotenine 
f rom serotonin takes place during blocking of deamination, the main pathway of serotonin metabol ism,  by 
MAO inhibitors.  However,  the hypothesis regarding the role  of serotonin metaboli tes in the mechanism 
of the behavioral  effects  of t ryptophan against the background of MAO inhibition requ i res  di rect  exper i -  
mental  verif icat ion.  
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