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The effect  of neuro lep t ics  (cMorpromazine ,  t r i f luoperaz ine ,  haloperidol),  an t idepressan t s  
(amitrypt i l ine ,  imipramine) ,  t r anqu i l i ze r s  (diazepam, chlordiazepoxide,  benactyzine),  and the 
s t imulant  amphetamine  on dominat ion-subordinat ion re la t ionships  es tabl i shed as a r e su l t  of 
compet i t ive behavior  in pa i r s  of r a t s  was studied. These  drugs  were  shown to dis turb the e s -  
tabl ished re la t ionships  between domination and subordination, to impai r  the abili ty of the domi-  
nant r a t s  to a t tack and to improve  the ability of the subordinate r a t s  to defend t h e m s e l v e s .  
With an i nc rea se  in the doses  of an t idepressan t s  admin i s t e red  to the subordinate r a t  i ts  abili ty 
to behave compet i t ively was improved,  and this  could lead to a switch of domination.  
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H ie ra rch ica l  re la t ionships  within the group in herd  an imals  a r e  one of the decis ive  f ac to r s  in the i r  be -  
havior  [1]. The r e s u l t s  of such re la t ionsh ips  may  also lead to changes in the action of drugs  on individual 
m e m b e r s  of the group [2]. The study of the effect  of  drugs  admin i s t e red  under  conditions of in t ragroup be -  
havior  thus gives  a m o r e  comple te  p ic ture  of the i r  spec t rum of action. 

With these  fac ts  in mind it was  decided to study the effect  of var ious  c l a s s e s  of psychotropic  drugs  on 
dominat ion-subordinat ion re la t ionships ,  the bas is  of in t ragroup behavior .  

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

Expe r imen t s  were  c a r r i e d  out on 500 male  Wistar  albino r a t s  weighing 180-200 g kept in a tank with a 
base  32 cm in d iamete r .  The  t e m p e r a t u r e  of the water  in the tank was 20°C and of the surrounding a i r  23°C. 
In the center  of the tank a round ver t ica l  p i l la r  4 cm in d i ame te r  r e s t e d  on the base  and pro jec ted  above the 
su r face  of the water  by 1 cm (Fig. 1). 

The  r a t s  were  initially placed in the tank one at a t ime  so that  they could l ea rn  the avoidance reac t ion  
of mounting the column, a f t e r  which they were  placed in the tank in pa i r s  for  30 min.  The  number  of a t t empts  
made  by each animal  to push i ts  companion off the column and the number  of successfu l  pushes  were  r ecorded .  
The ra t io  between the second and f i r s t  number s  was defined as  the e f fec t iveness  of a t t empts  to push (EAP). 
After  20 rain the v ic tor ious  r a t  was r e m o v e d  f r o m  the tank  fo r  1 rain to allow the vanquished r a t  to occupy 
the column again, a f t e r  which the v ic tor  was r ep laced  fo r  a fu r the r  10 rain (control pushing) in o r d e r  to d i s -  
cove r  whether  th is  r a t  was in fact  the v ic tor  o r  whether  it  had accidental ly  occupied the column f i r s t  without 
r e s i s t a n c e  f rom its companion.  Af te r  the end of the exper iment  the v ic tor ious  and vanquished r a t s  were  r e -  
tu rned  to the i r  cage for  24 h, when the exper imen t  was r epea ted .  

EAP for  the v ic tor ious  and vanquished r a t s  was calculated on the f i r s t  and second days  and the number  
of changes of the v ic to r  was counted on the second day.  The  number  of si tuations on the second day when 
t he r e  was no compet i t ion for  the d ry  a rea ,  i .e . ,  when the r a t  which f i r s t  m o u n t e d t h e  column, r e g a r d l e s s  of 
whether  on the f i r s t  day it  had been v ic to r  o r  vanquished, was not a t tacked by i ts  companion,  and during the 
per iod of control pushing i tse l f  made no a t tempt  to occupy the d ry  a rea ,  a lso  was  taken into account.  

The  drugs  were  injected in t raper i tonea l ly  30 min before  the beginning of the exper iment  in the following 
doses  (in m g / k g ) :  ch lo rp romaz ine  0.5 and 1.0, t r i f luoperaz ine  0.25 and 0.5, haloperidol  0.25 and 0.5, d iazepam 
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Fig .  1. Scheme of expe r imen ta l  tank.  
Dominant  r a t  s i t t ing on column and sub-  
ord ina te  r a t  i m m e r s e d  in wa t e r  can be 
s e e n .  

0.15 and 0.5, chlordiazepoxide  1.5 and 5.0, benactyzine  0.4 and 0.8, ami t ryp t i l ine  0.5 and 1.5, im ip ramine  0.15, 
0.3, and 2.5, and amphe tamine  1.0. 

T h e  r e s u l t s  w e r e  subjected to s ta t i s t ica l  ana lys i s  by means  of Medd i s '  n o n p a r a m e t r i c  c r i t e r i on  of dif-  
f e r ence  [3 I. 

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

When two r a t s  were  p laced  in the  t ank  of wa te r  with a d ry  a r e a  l a r g e  enough fo r  only one animal ,  e n e r -  
getic compet i t ion  began,  as  the r e s u l t  of which the vanquished r a t  ceased  to c l a im the dry  a r e a  on the column 
occupied by the  v ic to r ious  r a t .  When the r a t s  were  r ep l aced  in the tank  a f t e r  24 h, the r a t  defeated on the 
f i r s t  day only occas ional ly  made  feeble  a t t emp t s  to d i sp lace  the v ic to r ious  r a t .  The  value of EAP for  the 
v ic to r ious  r a t  was  much  higher  than that  fo r  the  defeated r a t ,  and also much higher  than its own EAP on the 
1st  day (P < 0.01). In th is  si tuation,  domina t ion-subord ina t ion  re la t ionsh ips  w e r e  thus fo rmed  as  a r e s u l t  of 
compet i t ive  behav ior ,  with the  r e s u l t  tha t  a f t e r  24 h the number  of a t t empts  by the defeated r a t  to occupy the 
d ry  a r e a  was signif icantly s m a l l e r  than  on the  f i r s t  day (P < 0.05). 

The  abili ty of the defeated  o r ,  as  i t  should be  cal led on the second day, the subordinate  r a t  to behave 
compet i t ive ly  was  reduced  not only with r e s p e c t  to i t s  own companion,  but also r e l a t i ve  to a control  r a t ,  for  
when placed in the  tank  toge the r  in 86% of  c a s e s  the control  r a t  p roved  to be the v ic to r  (P < 0.05), and in 14% 
of ca se s  t he r e  was  no compet i t ion for  the d r y  a r ea ,  and the r a t  which f i r s t  occupied the top of the column was 
v i r tua l ly  not a t tacked by i ts  companion,  and in the control  pushing per iod made  p o a t tempt  i t se l f  to occupy the 
d r y  a r e a .  When pa i r s  of r a t s  Consisting of v ic to r ious  and control  au lma l s  were  p laced  toge ther  in the tank  
on the  second day the pa t t e rn  of t he i r  mutual  behav io r  r e s e m b l e d  the compet i t ive  behav ior  of the control  r a t s ,  
and the dis t r ibut ion of v i c to r i e s  was indis t inguishable f r o m  r andom (P>  0.05). 

The  effect  of drugs  was studied using this  model  of dominat ion and subordination.  When ch lo rp romaz ine  
0.5 m g / k g ,  haloper idol  0.25 m g / k g ,  d iazepam 0.15 and 0.5 m g / k g ,  chlordiazepoxide 1.5 and 5 m g / k g ,  a m i -  
t ryp t i l ine  1.0 and 5.0 m g / k g ,  and i m i p r a m i n e  0.3 m g / k g  w e r e  injected into the dominant ra t ,  the cha r ac t e r i s t i c  
i n c r e a s e  in i ts  EAP,  evidence  of e s t ab l i shmen t  of  dominat ion-subordina t ion  re la t ionsh ips ,  was not obse rved .  
If  the doses  of t hese  neuro lep t ics  w e r e  doubled, and a lso  a f t e r  admin i s t r a t ion  of t r i f luoperaz ine  0.25 and 
0.5 m g / k g  and i m i p r a m i n e  2.5 m g / k g  in some ca se s  the r o l e s  of  v ic to r  and vanquished were  exchanged. 
Situations also a r o s e  when t h e r e  was  no compet i t ion for  the d ry  a rea ,  and the  r a t  which occupied the top of 
the  column f i r s t  was  v i r tua l ly  not a t tacked by i ts  companion, and during the control  pushing s tage i t se l f  made 
no a t tempt  to occupy the dry  a r ea .  I t  can thus be concluded that  these  drugs ,  if given to the dominant  r a t ,  
r educed  i ts  abi l i ty  to a t tack .  

Af te r  admin i s t r a t ion  of ch io rp romaz ine  I m g / k g ,  t r i f luoperaz ine  0.25 and 0.5 m g / k g ,  haloper idol  0.25 
and 0.5 m g / k g ,  d i azepam 0.15 and 0.5 m g / k g ,  benactyzine  0.4 and 0.8 m g / k g ,  ami t ryp t i l ine  1 m g / k g ,  and 
i m i p r a m i n e  0.15 and 0.3 m g / k g  to the subordinate  r a t  EAP r e m a i n e d  unchanged, but the cha rac t e r i s t i c  i nc rea se  
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in EAP  of the dominant r a t  l ikewise was not obse rved  in this  case,  suggesting that  the abili ty of the subordinate 
r a t s  to defend themse lves  was inc reased .  Amitrypt i l ine 5 m g / k g  and imipramine  2.5 m g / k g ,  if given to the 
subordinate ra t ,  led to a dec rease  in EA P of the dominant ra t .  Meanwhile, a f te r  adminis t ra t ion of ami t ryp -  
t i l ine in a dose of 5 m g / k g  to the subordinate ra t ,  in some cases  the ro le  of v ic tor  was exchanged, and in this  
case  EAP of  the subordinate r a t  was inc reased .  I t  can accordingly be concluded that  ant idepressants ,  in the 
above-mentioned doses,  not only i nc rease  the ability of the subordinate r a t  to defend i tself ,  but may  also 
s t rengthen its ability to attack, an effect  seen par t icu la r ly  d e a r l y  a f t e r  adminis t ra t ion of amit rypt i l ine .  In 
exper iments  in which the drugs were  given to both r a t s ,  the cha rac t e r i s t i c  i nc rease  in EAP of the dominant 
r a t  l ikewise was not observed,  but in some cases  (after adminis t ra t ion of 0.5 m g / k g  t r i f luoperazine  and 0.25 
and 0.5 m g / k g  haloperidol)  the ro l e s  of v ic tor  and vanquished were  r e v e r s e d  o r  competi t ion fo r  the dry  a rea  
ceased.  In some cases  t he re  was a sharp  d e c r e a s e  in EAP of the dominant ra t .  Th i s  evidently took place 
through the combination of increased  ability of the subordinate  r a t  to defend i tself  and reduced ability of the 
dominant r a t  to attack. 

Amphetamine 1 m g / k g ,  ff adminis tered  to the victor ,  sharply reduced its EAP, and in some cases  the 
ro l e  of v ic tor  was exchanged. When this drug was given to the subordinate ra t ,  a marked  inc rease  in i ts 
motor  activity took place, but as a ru le  this  activity was not aimed at occupying the dry  area .  No c h a r a c t e r -  
is t ic  inc rease  in EAP of the dominant r a t  was observed  in this  case  or  when amphetamine was given to both 
r a t s  of the pair .  

It can accordingly be concluded that  a f te r  adminis t ra t ion of a single dose of neurolept ics ,  ant idepressants ,  
t r anqu i l i ze r s ,  and the stimulant amphetamine,  establ ished dominat ion-subordinat ion re la t ionships  may be 
dis turbed on account of a dec rease  in the abili ty of the dominant r a t  to at tack effect ively and an inc rease  in 
the ability of the subordinate r a t  to defend i tself .  With an increase  in the doses  of ant idepressants  given to 
the subordinate ra t ,  i t s  abil i ty to behave competi t ively is  s t rengthened.  
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