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In expe r imen t s  on ca ts ,  admin i s t r a t ion  of eh lo rp romaz ine ,  t r i f luoperaz ine ,  perphenazine ,  
haloperidol ,  imipramine ,  and m e p r o b a m a t e  inhibited the motor  components  of the fight and 
flight reac t ions  evoked by e lec t r i ca l  s t imulat ion of the an t e r io r  hypothalamus and p a r a v e n -  
t r l cu l a r  nucleus.  Benactyzine and l ib r ium cons iderably  r a i sed  the threshold  of e lec t r i ca l  
s t imulat ion for  development  of the fight react ion,  while haloperidol  comple te ly  blocked the 
flight reac t ion .  It is cons idered  that  one region on which benactyzine,  l ibr ium,  and ha lo -  
per idol  exer t  the i r  act ion on the mani fes ta t ion  of emotional  r e s p o n s e s  of fight and flight may 
be the an t e r io r  hypothalamus and p a r a v e n t r i c u l a r  nucleus.  

One of the pr incipal  p r o p e r t i e s  of psychot ropic  drugs  is the i r  abil i ty to modify emotional  m a n i f e s t a -  
t ions in both man and an imals .  At the same  t ime,  the specif ic  ef fec ts  of these  drugs  on dif ferent  emotional  
r e sponses ,  and m o r e  espec ia l ly  the local izat ion of this  act ion in the cen t ra l  nervous  sys tem,  r ema in  un- 
known. A poss ib le  point of appl icat ion of this act ion of the psychot ropic  drugs  is the hypothalamus,  because  
among the s t ruc tu r e s  par t ic ipa t ing  in the fo rmat ion  of outward manifes ta t ions  of the emot ions  a leading role  
is a sc r ibed  to the hypothalamus [1, 2, 4]. 

The object  of this invest igat ion was to study the act ion of a group of di f ferent  c l a s s e s  of psychot ropic  
drugs  on the fight and flight reac t ions  developing at the level  of the an t e r i o r  hypothalamus.  
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Fig. 1. Location of e l ec t rodes  in 
an te r io r  hypothalamus.  C i rc l e s  
denote regions  e lec t r ica l  s t i m u l a -  
tion of which evoked a fight r e a c -  
tion, t r i ang les  region f r o m  which 
a flight reac t ion  was evoked. 

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

Nichrome e lec t rodes ,  0.3 m m  in d i ame te r ,  w e r e  pe rmanen t ly  
inser ted  into the an t e r i o r  hypothalamus and p a r a v e n t r i c u l a r  nucleus 
(A 13.0-A 12.0 accord ing  to the s t e reo tax ic  a t las  [5]) of 21 ca ts  weigh-  
ing 3-3.5 kg. Fo r  monopolar  e lec t r i ca l  s t imulat ion,  monophase  pul -  
ses  (100/sec, 0.5 msec ,  10 sec) w e r e  genera ted  by a Sanei e lec t ronic  
s t imula to r  with isolat ion output unit. The cathode was the s t imu la t -  
ing e lec t rode .  In d i f ferent  expe r imen t s  the ampli tude of the pulses  
va r i ed  f rom 1.5 to 5 V and was  control led by means  of an SI-1 o sc i l -  
loscope.  The ampl i tude of the pulse which, if applied 4 t imes  in suc -  
ces s ion  at  in terva ls  of 4 min, evoked a uni form r e sponse  of the an i -  
mal,  was  taken as the threshold value.  During the expe r imen t  the 
ca t s  we re  kept  in a r o o m  where  they could move f ree ly .  The tes ted  
drugs  (chlorpromazine ,  t r i f luoperaz ine ,  perphenazine ,  haloperidol ,  
imipramine ,  meprobama te ,  l ibr ium,  benactyzine,  and m o r p h i n e ) w e r e  
injected in t raper i tonea l ly  1 h before  the beginning of s t imulat ion.  
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Fig, 2. Effect of ]ibrium 
in a dose of 10 mg~g (1) 
and benactyzine in a dose 
of 3 mg/kg (If) on thresh- 
old of fight reaction. Ab- 
scissa, time (in h); ordi- 
nate, mean increase in 
threshold, in percent~ 
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Fig. 3. Effect  of h a l o p e r i -  
dol on threshold of flight r e -  
action.  Absc i s sa ,  t ime  (inh); 
ordinate, mean increase in 
threshold, in percent. 

After the experiments the location of the electrodes was determined histo- 
logically. Their positions are indicated in Fig. I. 

EXPERIMENTAL RESULTS AND DISCUSSION 

In response to electrical stimulation of the anterior hypothamalmus 
and paraventricular nucleus of the cats in these experiments, two diamet- 
rically opposite reactions developed: a fight reaction and a flight reaction. 
The fight reaction consisted of lowering the head, curving the spine and ta.il~ 
a dull rumbling turning into hissing, and associated autonomic components 
such as dilatation of the pupils, erection of the hair, and urination. 

The flight reaction had the following appearance. Immediately after 
the beginning of stimulation the eat began to look around restlessly, then got 
up and ran quickly toward one wall of the room, climbing up on its hind paws~ 
and clambering upward in an attempt to get out of the room. This reaction 
was accompanied by dilatation of the pupils, erection of the hair, and some- 
times by hissing and urination. 

After administration of chlorpromazine (1-8 mg/kg), trifluoperazine 
(1-4 mg/kg), perphenazine (1-5 mg/kg), haloperidol (1-4 mg~g), imiprazine 
(I0 mg/kg), and meprobamate (80-100 mg/kg), electrical stimulation of the 
animals no longer evoked motor responses, apart from raising of the head, 
or sympathetic effects (dilatation of the pupils, erection of the hair). In ad- 
dition, under the influence of these drugs, the tone of the cats, nictitating 
membrane was lowered, and remained unchanged even during stimulation. 
At the same time, no changes were observed in the characteristic compo- 
nents of the fight reaction: purring and hissing. 

Benactyzine (3 mg/kg) and librium (I0 mg/kg) completely blocked the 
fight reaction - the animals remained quiet during threshold stimulation. 
With an increase in amplitude of the stimulating pulses, the fight reaction 
in these animals was reproduced, although against the background of ben- 
aetyzine the motor con~iponeDts and erection of the hair were absent, although 
the purring and hissing were clearly defined and could be used as a erite- 

rion for estimation of the threshold (Fig. 2). Benactyzine and librium, given in smaller doses, gave a 

weaker effect. 

With the exception of haloperidol, none of the tested drugs altered the threshold amplitude of the stim- 
uli for evoking a flight reaction. During electrical stimulation the animals got up, walked to the wall of the 
room and tried to get out of it, but their movements were slow and sluggish, and the sympathetic effects 
(erection of the hair and dilatation of the pupils) also were absent. After administration of large doses of 
chlorpromazine (6-8 mg/~g) the muscular relaxation became so marked that the animals could not get up 
in the period of stimulation, and simply waved their paws helplessly. Haloperidol (4 mg/kg) completely 
blocked the [light reaction, although the manifestations of ataxis or eatatonia were not so clearly defined 
(Fig. 3). With a considerable increase in the strength of stimulation over threshold, instead of a flight re- 
action, elements of the fight reaction were produced in the cats: purring and hissing. 

Morphine (1-6 mg/kg) in all the animals caused dilatation of the pupils but had no marked effect on 
the fight and flight reactions evoked by electrical stimulation of the hypothalamus. 

In these experiments the outward signs of the fight and flight reactions (motor and autonomic) devel- 
oped as the result of direct electrical stimulation of the region forming these manifestations (the hypothal- 
amus), and consequently, they developed independently of the external environment. The course of the fight 
reaction resembled the , sham rage,, described by Masserman [3], for during the reaction the cat could be 
stroked; after the end of stimulation, the reaction immediately disappeared and the animals showed no signs 
of restlessness. The flight reaction was different in character. During stimulation, the animals' actions 
were completely purposeful: the cat looked for somewhere in the room where it could escape, and having 
found the place, tried to get into it as quickly as possible. After stimulation, if the door of the room was 

opened, the cat immediately tried to get out. This fact, in the writer's opinion, indicates that during stim- 

543 



ulation the animal experienced some unpleasant sensations which it t r ied to avoid. In the case  of the fight 
reaction, this was a purely motor  react ion and only that par t  of the hypothalamus responsible  for this motor  
function was involved. In the case of the flight reaction,  this was more  highly integrated and associa ted with 
a par t icular  emotibnal feeling. On the bas is  of these experiments  it can be considered that the behavioral  
responses  descr ibed are  not the resul t  of sensations of pain, because morphine, in analgesic doses,  did not 
modify these react ions.  

All the psychotropic  drugs studied in these experiments ,  except morphine, depressed  the motor  c o m -  
ponents of the fight and flight react ions,  but the specific components of the fight react ion - purr ing and h i s s -  
ing - w e r e  unaffected by the t ranqui l izers  imipramine and meprobamate .  

The fact that benactyzine and l ibr ium ra i se  the threshold for manifestat ion of all components of the 
fight reaction, while haloperidol completely blocks the flight react ion, is  evidence that a probable site of 
application of the action of these drugs on the emotional react ions  descr ibed is probably the region of the 
anter ior  hypothalamus and the paravent r icu la r  nucleus. 
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