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Aggress iveness  a r i s ing  in ra t s  confronted with an unavoidable nociceptive st imulus is the r e -  
sult of overexci tat ion of the animals and can be used to detect the sedative effect of psycho-  
tropic drugs.  A method of �9 motivated fighting in ra ts  for  the i r  t e r r i t o ry  which is sui t-  
able for  use for  determinat ion of the tranquil izing effect of psychotropic  drugs is descr ibed.  
It was shown by means of this method that t r i f luoperazine,  haloperidol,  amitrypti l ine,  imip ra -  
mine, chloridazepoxide,  diazepam, and benactyzine,  in small  doses,  have a tranquil izing ac -  
tion whereas  pentobarbital  and ch lorpromazine  have a mainly sedative action. 
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To predict  the ability of psychotropic  drugs to prevent  states of s t r e s s  and hosti l i ty in man a number 
of experimental  models combined under the general  name of "exper imental  aggress iveness  of animals" 
have been used [5, 10]. Experimental  aggress iveness  has various causes  and it is often the resul t  purely  of 
excess ive  excitation of animals [13]. To detect substances  with a specific ant iaggress ive  action, it is t he re -  
fore  n e c e s s a r y  to use aggress ive  responses  determined by near -na tura l  motives and charac te r i s t i c  of the 
species of animal studied. The wr i t e r s  previously studied the effect of psychotropic drugs on in terspecies  
aggress ion  with or  without an emotional component [1, 2]. 

In the present  investigation the effect of psychotropic drugs was studied on in t raspecies  aggress ion 
caused by a s t ruggle  for  t e r r i to ry .  

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

Exper iments  were  ca r r i ed  out on 1,260 male  albino ra t s  weighing 200-230 g in a chamber  measur ing  
�9 60 x 55 x 50 cm, with a wooden stool in the center  (8 x 8 x 6 cm - the minimal  a rea  holding two rats).  E lec -  

tr ic  shocks 1 sec in duration, with a frequency of one shock every 3 sec and with a voltage of 60-70 V were  
applied to the e lect rode floor. A natural  reflex of avoiding painful e lec t r ica l  stimulation of the feet by jump-  
ing onto the stool in under 5 sec, where  it could sit for  15 sec,  af ter  which it was pushed off into an empty 
box, and the p rocedure  was repeated 1 min later ,  was produced separate ly  in each rat.  The p rese rva t ion  of 
the avoidance reflex was tested next day, and the rat  was used in the experiment  2 h later .  In experiments  
with unavoidable st imulation (with no stool) the number of cyc les  of fights between two ra ts  in i rain was 
recorded.  A cyc le  was taken as a per iod of fighting in the vert ical  pos ture  (blows with the l imbs, biting, 
and so on) until the animal came  down onto all four  l imbs.  In these experiments  both ra ts  t rained to jump 
on to the stool and untrained rats  were  used. In experiments  in which two ra ts  jumped onto the stool, 
whether  o r  not a pa i r  of ra t s  jumped together  was recorded  over a period of 1 min, using as the c r i t e r ion  
the p resence  of the two ra t s  together  on the stool for  10 sec. To prevent  t raining in combined occupation 
of the stool, each rat  was used in the experiment once only. The resul t s  were  subjected to d isperson analy-  
sis  [6]. 
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Fig.  1 Fig .  2 

F ig .  1. Rats  fighting fo r  p o s s e s s i o n  of the stool.  

F ig .  2. Shar ing of the stool by two ra t s  a f t e r  admin i s t r a t i on  of d i a z e -  

pam (0.5 mg/kg) .  

The p h a r m a c o l o g i c a l  agents  we re  in jec ted  i n t r ape r i t onea l ly  30 min be fore  the exper imen t  in the fo l -  
lowing doses  (in mg/kg) :  pen tobarb i ta l  0.25--4, c h l o r p r o m a z i n e  0.25-3, t r i f l uope raz ine  0.1-2, ha loper ido l  
0.1-5, a m i t r y p t i l i n e  0.5-5, i m i p r a m i n e  0.5-5, ch lo rd iazepox ide  1-20, d iazepam 0.1-10, and benac tyz ine  0.1-  
5. Each subsequent  dose  was twice  as  l a r g e  as i ts  p r e d e c e s s o r .  With each dose  two groups ,  each con ta in -  
ing seven p a i r s  of r a t s  t r a ined  to jump on to the s tool ,  we re  used. The r a t s  of one group were  p laced in 
p a i r s  in a c h a m b e r  without a s tool ,  the r a t s  of the other  group in a c h a m b e r  with a stool.  

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

In a s i tuat ion of unavoidable  s t imula t ion  the r a t s  began to fight f i r s t  a f te r  p rovoca t ion  by pos tu re  (get-  
ring up onto the hind l imbs  in r e sponse  to a shock), and during subsequent  s t imula t ion ,  whenever  the r a t s  
we re  brought together .  Under  these  c i r c u m s t a n c e s  a r a t  could a t tack  not only i ts  p a r t n e r ,  but a lso  any con-  
venient object  (the feeding bowl, a wooden rod, and so on). In this s i tuat ion 4.3 ~= 0.6 cyc l e s  of fighting d e -  
veloped, but if the vol tage was reduced  by half (30-40 V) the number  of cyc le s  of fighting was reduced p r o -  
por t iona l ly  (1.8 -~ 0.4). If the a g g r e s s i v e n e s s  a r i s i n g  under  these  condit ions was mot ivated ,  it might be ex-  
pected that the number  of cyc le s  of fights between r a t s  t r a ined  to jump on to the s tool  would d i f fer  in the 
c h a m b e r  without the stool f rom the number  among untra ined r a t s ,  for  f ru s t r a t i on  has a s t rong  influence on 
motivated behav io r  [8]. However,  this was not found (4.0 =~ 0.5 c y c l e s  of fighting among unt ra ined  ra ts ) .  

In a s i tuat ion in which the s t imul i  could be avoided,  no combined jumping by a p a i r  of r a t s  onto the 
stool was observed ,  and fighting began between the r a t  occupying the stool and the r a t  a t tempt ing  to jump up 
a longs ide  and continued throughout the exper iment  (Fig. 1). The poss ib i l i t y  of p rovoca t ion  of a gg r e s s ion  by 
pos tu re  in this s i tua t ion  (getting up on the hind l imbs  while jumping on to the stool) was tes ted  by rep lac ing  
the stool  by a square  stool of the s ame  a rea ,  although in th is  c a s e  a lso  no shar ing  of the stool took p lace  
and fights ensued. The c h a r a c t e r i s t i c  s i m i l a r i t y  between these  fights and the s t rugg le  for  ownership  of t e r -  
r i t o r y  with a s t r a n g e r  under na tura l  condi t ions is c h a r a c t e r i s t i c  [7]. If the a r e a  of the stool  was i n c r e a s e d  
by 1.5 t imes  or  the s t rength  of s t imula t ion  reduced by half, sha red  occupation of the stool  took p lace  in 
every case .  D i s p e r s i o n  ana lys i s  showed that  two fac to rs  inf luence sha red  occupation (P < 0.01): the s t rength  
of s t imulat ion,  an i n c r e a s e  in which caused  the a g g r e s s i v e n e s s  of the r a t s t o  i n c r e a s e ,  and the a r e a  of the 
stool,  a reduct ion in which was accompanied  by fighting for  t e r r i t o r y .  

Fight ing between the r a t s ,  if s t imula t ion  was unavoidable,  was not mot iva ted  (provocat ion by pos ture ,  
no effect of f rus t ra t ion)  and was de t e rmined  by the s t rength of s t imulat ion;  the s a m e  s i tuat ion could, how- 
ever ,  evoke not fighting, but copulat ion,  if r a t s  of d i f ferent  sexes  we re  used [9]. The a g g r e s s i v e n e s s  a r i s -  
ing in the c h a m b e r  without the stool  can thus be r e g a r d e d  as  a d i s t inc t ive  type of r e s p o n s e  to e x t r e m e  ex-  
c i ta t ion  of the r a t s .  Fight ing developing between r a t s  jumping onto the stool,  on the o ther  hand, is  c l e a r l y  
motivated.  It was not provoked by pos ture ,  was d i r ec t ed  pure ly  agains t  the p a r t n e r ,  and only an i n c r e a s e  
in the a r e a  of the stool led to sha red  occupation.  
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The pharmaco log ica l  agents  studied dif fered in the i r  e f fec t iveness  in prevent ing  nonmotivated and 
mot iva ted  aggress ion .  The values of ED60 (in mg/kg)  for  inhibiting f ighting in the c h a m b e r  without the stool 
w e r e  as follows f o r  the var ious  drugs:  pentobarbi ta l  2, c h l o r p r o m a z i n e  1.1, t r i f luoperaz ine  1, haloperidol  
3.2, ch lord iazepoxide  17.5, d iazepam 5.6, and benac tyz ine  3.6. An t idepressan t s  in a dose  of 5 m g / k g  in-  
c r e a s e d  the number  of cyc les  of fighting, but in s m a l l e r  doses  they had no effect.  F o r  r e s t o r i n g  the number  
of joint occupat ions of the stool to no rm a l  (Fig. 2), the values  of EDh0 fo r  these  subs tances  w e r e  (in mg/kg) :  
pentobarbi ta l  1.9, c h l o r p r o m a z i n e  1, t r i f luoperaz ine  0.24, haloper idol  0.27, ami t ryp t i l ine  0.58, i m i p r a m i n e  
0:42, ch lord iazepoxide  1.3, d iazepam 0.16, and benactyzine  0.23. Pen tobarb i ta l  and e h l o r p r o m a z i n e  thus in-  
hibit  both types  of agg res s ion  in equal doses ,  the  an t idep res san t s  abolished only mot iva ted  aggress ion ,  
whe reas  the t r anqu i l i ze r s ,  as  well  as  t r i f luoperaz ine  and haloper idol ,  inhibited mot iva ted  aggress ion  in much 
s m a l l e r  doses  than nonmotivated.  

D u r i n g  the inhibition of fighting a r i s ing  in r e sponse  to unavoidable s t imulat ion,  the sedat ive  effect  of 
the pha rmaco log ica l  agents  was  exhibited, fo r  a g g r e s s i v e n e s s  under  these  c i r c u m s t a n c e s  was due to e x c e s -  
s ive  excitat ion of the r a t s  and was emotional  in c h a r a c t e r .  On this bas i s  the absence  of any effect on this 
f o r m  of a g g r e s s i v e n e s s ,  o r  even an i n c r e a s e  in i ts  intensity,  by the action of an t idep res san t s  is  unders tand-  
able, although imipramine ,  fo r  example,  has  an a n t i a g g r e s s i v e  act ion in o ther  t e s t s  [1, 12]. Cons ider ing  the 
mot iva ted  c h a r a c t e r  of the fighting for  p o s s e s s i o n  of the box, and a lso  that  the si tuat ion under  these  c i r -  
c u m s t a n c e s  is one of conflict ,  the r e s to ra t i on  of no rma l  joint occupancy to avoid s t imulat ion under  the in-  
f luence of the drugs  studied can be r ega rded  as  a mani fes ta t ion  of the i r  t ranqui l iz ing effect, not a genera l  
inhibition of emotions  but co r r ec t i on  of the mot ives  of behavior  inducing the fighting, provided that a g g r e s -  
s iveness  evoked by exces s ive  exci tat ion of the r a t s  (fighting without the stool) was  not supp re s sed  in these  
s a m e  doses .  

Comple te  r e s to ra t ion  of normal  joint occupancy of the stool to avoid s t imulat ion was achieved by in-  
c r e a s i n g  the doses  of the drugs  to the following (in mg/kg) :  t r i f luoperaz ine  0.52, haloper idol  0.7, a m i t r y p t i -  
l ine 4.6, i m i p r a m i n e  2.8, ch lord iazepoxide  5, d iazepam 0.46, and benaetyzine  0.65. With an i nc r ea se  in the 
doses  of pentobarbi ta l  and c h l o r p r o m a z i n e  above EDh0 the number  of c a se s  of shar ing  the stool  was reduced 
and the avoidance re f lex  was  dis turbed.  In the s a m e  doses  fighting was inhibited in the p r e s e n c e  of an un- 
avoidable  s t imulus ,  suggest ing a p redominant ly  sedat ive  act ion of the pentobarb i ta l  and e h l o r p r o m a z i n e  [4, 
11]. 

The r e su l t s  indicate  that t r anqu i l i ze r s  a r e  effect ive in the c a s e  of i n t r a spec i e s  aggress ion .  P r ev io u s  
invest igat ions  showed that t r anqu i l i ze r s  a r e  ineffect ive in the c a s e  of i n t e r spec i e s  aggress ion  [1, 2], so 
that the m e c h a n i s m s  of fo rmat ion  of i n t r a spec ie s  and in t e r spec i e s  aggress ion  a r e  p r e s u m a b l y  different .  
The model  desc r ibed  above is m o r e  sens i t ive  fo r  the detect ion of the t ranqui l iz ing action of drugs  than the 
method used p rev ious ly  [3] in which one individual runs  away in r e sponse  to nocicept ive  s t imulat ion.  

The ef fec t iveness  of the drugs  t es ted  in sma l l  doses  indicates  that  the u s e  of i n t r a spec i e s  re la t ions  
between an imals  i s  a sui table  technique with which to study psychot ropic  drugs .  
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