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PRASAD, V. AND M. H. SHEARD. The effect of cyproterone acetate on shock elicited aggression in rats. PHARMAC. 
BIOCHEM. BEHAV. 15(5) 691-694, 1981.--The aggressive behavior of male rats treated chronically with cyproterone 
acetate was measured following electric footshock. Shock elicited fighting behavior and body weight was recorded once 
every week for 4 weeks. The level of plasma testosterone, brain 5-HT and 5-HIAA and weight of testes were measured 24 
hours after the last injection. No significant change was observed in the level of testosterone or brain 5-HT and 5-HIAA. A 
trend towards an increase in plasma testosterone and shock elicited fighting in rats treated with a higher dose of CA (I0 
mg/kg) may be indicative of some androgenic property of CA. On the other hand a slower gain in the body weight and a 
significant reduction in the testes weight of CA treated rats corroborate the well known antiandrogen property of this 
steroid. The balance of these androgenic and antiandrogenic properties of CA may account for the absence of significant 
changes in behavioral and biochemical measures. 
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CYPROTERONE acetate (CA) has been shown to have 
antiandrogenic, antigonadotropic, progestogenic [4, 18, 19] 
and some androgenic [8] properties. It has been used fre- 
quently in animal studies investigating the mechanism by 
which testosterone acts on the central nervous elements in- 
volved in the control of androgen dependent behavior. In 
humans, it has been used for the treatment of hypersexuality 
[16], sexual precocity [24] and hirsutism [11,12]. Still, the 
mode of action of CA remains controversial, particularly its 
role on sex-related aggressive behavior. Studies investigat- 
ing its effect on intermale aggressive behavior have yielded 
contradictory results [17]. A reduction in the fighting behav- 
ior has been reported in socially isolated male mice treated 
with CA [14,20], whereas other studies [4, 5, 22] failed to 
confirm a decrease. However, agreement does exist about a 
reduction in the weights of peripheral androgen target tissues 
[1, 4, 14, 15, 29] which is suggestive of an antiandrogenic 
effect. 

In order to investigate this problem further, we conducted 
a study into the effect of CA on fighting behavior produced 
by electric foot shock in rats. The shock induced fighting in 
rats has been shown to be a defensive behavior unrelated to 
sex-related aggressive behavior [3]. However, a decrease in 
shock elicited aggression was observed following castration 
[7], presumably as a result of lowered testosterone, and tes- 
tosterone treated animals have been shown to have higher 
brain 5-HT levels [2]. Since 5-HT also plays a role in the 
modulation of shock-elicited fighting (SEF) [26, 27, 31] 
measures of plasma testosterone and brain serotonin were 
obtained. 

METHOD 

Animals 

The rats used were male albino Sprague-Dawley (Charles 
River Co.) weighing between 210-240 g. They were housed 
three to a cage in a room that was maintained on a 12:12 
light-dark schedule (light on at 7 a.m. and off at 7 p.m.). 
Food and water were continuously available. Rats were 
paired on the basis of similar weights and the fighting pairs of 
animals were housed separately. 

Apparatus 

SEF was determined by procedure described earlier [26] 
in a 39x28x24 cm Plexiglas cage housed in a Lehigh Valley 
sound attenuating enclosure. Rats received a sequence of 30 
shocks at an intensity of 1.5 mA for a duration of 0.5 
sec/shock and the intershock interval was 7 sec. 

Procedure 

Prior to drug treatment all pairs of rats were pretested for 
initial levels of shock-elicited fighting (SEF). Fights were 
defined as a directed movement towards the opponent result- 
ing in contact plus one of the following: biting, sparring, 
upright attack posture, or supine submissive posture adopted 
by the attacked rat. Based on the total number of fights 
for each pair during the pretest, the pairs were matched into 
three groups which had similar mean levels of SEF. 

Cyproterone acetate (Schering A. G. West Berlin, Ger- 
many) dissolved in peanut oil was injected subcutaneously. 
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T A B L E  1 

EFFECT OF CYPROTERONE ACETATE ON THE BODY WEIGHT OF RATS 

Body Weight (Mean + SEM in g) 

Treatments Weeks 1 2 3 4 

Oil 222.5 _+ 3.5 264.2 + 4.7 285.0 + 9.1 319.7 _+ 5.3 338.3 + 5.59 
CA (2.5 mg/kg) 225.4 + 3.9 251.4 _+ 4.7 262.5 _+ 4.8+ 278.2 + 5.75 291.6 _+ 6.195 
CA (10 mg/kg) 227.6 + 2.1 241.4 + 3.5* 258.7 + 5.3+ 270.5 +_ 6.65 279.0 + 6.615 

Independent t-tests were carried out in comparison with oil treated controls: *p<0.001; +p<0.025; 5p<0.005. 

T A B L E  2 

EFFECT OF CYPROTERONE ACETATE ON TESTES WEIGHT, TESTOSTERONE, BRAIN 5HT AND 5HIAA 

Testosterone 5HT 5HIAA 
Treatments Testes wt, (g) (ng/ml) (ng/g) (ng/g) 

Oil 3.01 + 0.05 6.90 _+ 1.95 361.86 + 13.48 293.43 _+ 10.15 
CA (2.5 mg/kg) 2.76 _+ 0.07* 5.42 + 1.27 318.12 _+ 24.80 275.12 + 17.10 
CA (10.0 mg/kg) 2.79 + 0.05* 8.82 _+ 2.13 324.75 + 16.20 271.25 _+ 9.06 

Independent t-test in comparison to that of oil controls: *p<0.01. 

Care  was t aken  to admin i s t e r  the  drug at a d i f ferent  site 
eve ry  day b e t w e e n  1500 and  1700 hours .  G r o u p  1 ra ts  se rved  
as con t ro l s  and rece ived  only  oil vehicle .  The  rats  in G r o u p  2 
each  rece ived  a daily dose  of  2.5 mg CA per  kg body  weight  
and  those  in G r o u p  3 r ece ived  10 mg CA per  kg body  weight  
daily for 4 weeks .  Ra ts  were  tes ted  once  eve ry  week  for  S E F  
b e t w e e n  1400 and  1700 hour .  On these  days  C A  or oil vehic le  
was a lways  admin i s t e r ed  af te r  test ing.  In a s epa ra t e  exper i -  
men t  ra ts  were  p re te s t ed  and  divided into two groups .  One  
group  of  ra ts  rece ived  sal ine (1 ml/kg body  weight)  and  the  
o the r  g roup  rece ived  oil vehic le  once  e v e r y  day  for  4 weeks .  
T h e s e  ra ts  were  p r o c e s s e d  exac t ly  as CA t r ea t ed  rats .  All 
ra ts  were  killed 24 hours  a f te r  last  in ject ion by decap i ta t ion .  
T runk  b lood col lec ted  in hepa r in i zed  tubes  was cent r i fuged  
and  p l a sma  was s tored  at - 2 0 ° C  until  assay .  F o r e b r a i n  was 
co l lec ted  for the assay  of  5 -HT and  5 -hydroxy indo leace t i c  
acid (5-HIAA) .  Tes t e s  were  r e m o v e d  and  wet  weight  was  
taken .  

Testoslerotte Assay 

T e s t o s t e r o n e  c o n c e n t r a t i o n s  were  m e a s u r e d  by the 
r a d i o i m m u n o a s s a y  p r o c e d u r e  us ing T / D H T - K i t  (Amer-  
sham) .  Dupl ica ted  p lasma  samples  (200 p,1) were  ex t r ac t ed  
twice  with e the r  (3 ml) in glass cent r i fuge  tubes  (75× 12 cm) 
by shak ing  (2-4 min) on  s h a k e r  at  full speed.  The  e the r  layer  
was  t hen  r e m o v e d  by f reez ing  the  aqueous  layer  in an 
ace tone /d ry  ice ba th  and  pour ing  the  e t h e r  into  c lean  tubes .  
The  c o m b i n e d  e the r  ex t r ac t s  were  e v a p o r a t e d  to d ryness  
u n d e r  a gent le  s t r eam of  n i t rogen .  The  res idue  was d isso lved  
in tris buffer  pH 8.0. An al iquot  (200/,1) of  the final ex t rac t s  
in buffer  was  used and  r e m a i n d e r  of  the  assay  was  as de- 
sc r ibed  in the  kit. The  r ecove r i e s  of  a l l - t e s t o s t e r one  ranged  
f rom 80-90 '~  in di f ferent  assays .  The  wa te r  b lank va lues  

were  a lways  less than  5 pg. The  in ter  and  in t ra  assay  coeffi- 
c ien ts  of  var ia t ion  were  W/b and  5% respec t ive ly .  

Assay of  5-HT attd 5-HIAA 

Bra in  5-HT and  5 - H I A A  was a s sayed  by a spec t ro-  
f luo romet r i c  t e chn ique  [10]. 

RESULTS 

Body Weight 

Rats  were  weighed regular ly  and an  increase  in the  body  
weight  of  all ra ts  was  o b s e r v e d .  The  body  weight  of  ra ts  
rece iv ing  saline or oil vehic le  was  very  close t h r o u g h o u t  the  
per iod  of  four  weeks  of  t r ea tmen t .  A two way analys is  of  
va r i ance  revea led  s ignif icant  effects  of  Dose  F(2 ,21)= 16.94, 
p < 0 . 0 1 ,  Days  F(3 ,63)=193.6 ,  p < 0 . 0 1 ,  and Dose  × Days  in- 
t e r ac t ion  F(6 ,63)=  12.41, p < 0 . 0 1 .  F u r t h e r  analys is  showed  
that  CA t rea ted  rats  ga ined  weight  more  s lowly than  con-  
trols,  lower  doses  of  CA (2.5 mg/kg) p roduced  a s ignif icant  
r educ t ion  (p<0.005)  in body  weight  af ter  two weeks  of  
t r e a t m e n t  and  the h igher  dose  of  CA (10 mg/kg) s h o w e d  a 
s ignif icant  r educ t ion  (p<0 .001)  even  af ter  one  w e e k ' s  t reat-  
men t  (Table  1). 

Testes Weight 

Wet weights  of  the  t es tes  were  r ecorded  at the  end  of  the 
expe r imen t .  The  weight  of  the  tes tes  were  very close in 
sal ine (3.09_+0.07) or  oil (3.13_+0.08) t rea ted  rats. A signifi- 
can t  dec rease  (p<0 .01)  in the  weight  of  t e s tes  was  o b s e r v e d  
in CA t rea ted  ra ts  (Table  2). 

Shock-Elicited Fighting 

S E F  af ter  one week  of  t r e a tmen t  d e c r e a s e d  slightly in oil 
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T A B L E  3 

EFFECT OF CYPROTERONE ACETATE ON SHOCK 
ELICITED FIGHTING 

% Fighting 

Weeks 

Treatments Pretest 1 2 3 4 

Oil 44 27.5 40.1 45.5 47.7 
CA (2.5 mg/kg) 44 44.1 17.5" 36.6 43.3 
CA (10.0 mg/kg) 44 48.3 48.3 50.0 60.0 

Independent t-test in comparison to oil treated control: *p <0.025. 

t reated rats and remained  unchanged in CA treated rats (Ta- 
ble 3). On second w e e k  the S E F  re turned back to pretest  
level  in oil injected rats, decreased  in CA (2.5 mg/kg) t reated 
rats and remained same in CA (10 mg/kg) t reated group. In 
third and fourth week  of  t reatment ,  the level  of  fighting in all 
the groups remained  very  close to pretest  level.  A trend 
towards  an increasing fighting level was observed  in rats 
t reated with higher dose of  CA (10 mg/kg). A two way 
analysis o f  var iance with repea ted  measures  revealed no 
significant effects  of  Dose,  F(2,9)=2.98,  p>0 .05 ,  Days 
F(3,27)= 1.59, p>0 .05 ,  and Dose × Days  interact ion F(6,27) 
=1.02,  p>0 .05 .  Fur ther  analysis showed a decrease  
(not statistically significant) in fighting in oil t reated rats (af- 
ter  1st week)  and a significant decrease ,  t(5)=2.89, p<0.025 ,  
in CA treated rats (2.5 mg/kg) (after second week).  This can 
be explained on the basis that one pair of  rats in each group 
did not  fight at all during this part icular  testing session. S E F  
in saline and oil t rea ted rats remained close to pretest  level 
throughout  the four  weeks  of  t reatment .  

Testosterone Levels  

Plasma tes tos terone  levels  showed a wide variat ion in 
each group. This wide variat ion in the level of  tes tos terone 
within the rat has been shown earl ier  [23]. The mean level of  

tes tos terone  in saline (5.89+-0,80) or  oil (6.22+- 1.04) treated 
rats was very close.  No  significant difference in the level of 
tes tos terone was observed  in CA treated rats in comparison 
to that of  controls  (Table 2). 

5-HT and 5-HIAA Levels  

No significant difference was observed  in the level of  
brain 5-HT and 5 -HIAA of CA treated rats when compared  
to the controls  al though the CA treated rats showed lower  
levels o f  5-HT and 5-HIAA.  There was also no difference 
be tween  the saline and oil t reated rats '  level of  5-HT or 
5 -HIAA (Table 2). 

DISCUSSION 

No significant change in the intermale fighting behavior ,  
plasma tes tos terone  or  brain serotonin was observed  as a 
result of  administrat ion of  two doses of  CA to rats for a 
period of  four weeks.  

The loss of  body weight observed  in CA treated rats could 
be due to o ther  anitanabolic effects and is in agreement  with 
the literature [4, 13, 15, 17, 29, 30]. A significant reduct ion 
observed  in the wet weight of  testes of  CA treated rats indi- 
ca ted  an ant iandrogenic proper ty  of  this steroid. Similar ob- 
servat ions have been repor ted  by Matte and Fabian [17] and 
Jones  [13]. A decreasing trend in the level of  brain 5-HT and 
5-HIAA and the tendency of  tes tos terone level to go up in 
CA treated rats may have a counterbalancing effect on the 
level  of  fighting and help to account  for the lack of  significant 
difference from controls .  The interaction be tween  the effects 
of  hormones  and behavioral  consequences  on neurotransmit-  
ter levels is a problem and needs further  investigation. 

Finally the balance of  androgenic propert ies  as indicated 
by such findings as those of  Early and Leonard  [8] and 
ant iandrogenic proper t ies  of  CA may account  for the ab- 
sence of  a significant effect on aggressive behavior  as well as 
for the previously reported controversial  findings. 
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