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RODRIGUEZ-SIERRA, J. F., A. N. NAGGAR AND B. R. KOMISARUK. Monoaminergic mediation of masculine and 
feminine copulatory behavior in female rats. PHARMAC. BIOCHEM. BEHAV. 5(4)457-463,  1976 . -  Ovariectomized 
rats treated with testosterone propionate (TP; 100 #g/kg × 6 days) and para-chlorophenylalanine (pCPA; 100 mg/kg X 3 
days), a serotonin synthesis inhibitor, showed more masculine copulatory behavior (including the ejaculatory pattern) than 
did females receiving either TP or pCPA alone. The facilitatory effect of pCPA on the masculine copulatory behavior in 
females was not potentiated by pargyline (50 or 100 mg/kg), a monoamine oxidase inhibitor; instead, pargyline 
antagonized the effect of pCPA. Apomorphine (100 #g/kg), a dopamine receptor stimulant, did not increase masculine 
copulatory behavior in TP treated females. A dopaminergic facilitatory effect was therefore not demonstrated. These 
results suggest a serotonin-mediated inhibition of masculine copulatory behavior in female rats. When feminine copulatory 
behavior was tested, females receiving TP plus pCPA plus pargyline, TP plus pargyline, or TP plus apomorphine displayed 
lordosis in response to mounting by male rats. Lordosis did not occur after administration of TP, pCPA, or pargyline, 
individually or in any other combination. The responses in pargyline groups are consistent with the hypothesis of a 
noradrenergic facilitatory system for lordotic behavior. The responses in the apomorphine group are discussed in terms of a 
possible role for low level dopaminergic stimulation in facilitating lordosis. 
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M A S C U L I N E  copula tory  behavior (MCB: clasping, 
mount ing,  in t romi t t ing  and/or  ejaculating) in male rats is 
apparent ly  under  the inhibi tory cont ro l  of serotonergic 
neurons.  When treated with para-chlorophenylalanine 
(pCPA),  which inhibits serotonin  synthesis [15] ,  male rats 
show increases in MCB [18, 23, 28, 29, 30, 32] .  Castrat ion 
seems to prevent  the pCPA induced enhancement ,  and the 
pCPA enhancement  effect  can be restored by tes tos terone 
[6, 11, 34] .  The effects of pCPA on MCB in males may  be 
blocked by adminis t ra t ion of  the serotonin  (5-Hydroxy-  
t r y p t a m i n e ,  5-HT) precursor,  5 -Hydroxy t ryp tophan  
[29 ,32] .  

Pargyline, an inhibi tor  of  m o n o a m i n e  oxidase [12] ,  
reduces MCB in males when given along [18 ,33] .  However ,  
pargyline potent ia tes  the increase in MCB in males induced 
by pCPA [23 ,26] .  This suggests that  an increase in 
catecholamines  can also facilitate the homotyp ica l  cop- 
ulatory behavior of  males. Support  for this view comes 
from studies which demonst ra te  an increase in MCB of male 
rats after t rea tment  with 1-DOPA, the catecholamine 
precursor [19 ,35] .  Dopamine  has been implicated as the 
critical catecholamine because dopamine  receptor  stim- 
ulation by apomorphine  enhances,  while dopamine  receptor  
blockade by haloper idol  or p imozide  suppresses the display 
of MCB in males [12, 19, 35] .  

Genet ic  female rats can, under appropriate  condi t ions  
[3, 7, 8, 16] ,  show the mo to r  componen t s  of clasping, 
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mount ing,  intromission,  and ejaculation,  indicating that  the 
neural mechanisms underlying these behavior pat terns exist 
in females. However ,  because the occurrence of  these 
patterns in the normal  female is rare, relative to the 
occurrence in male rats, the  term masculine copula tory  
behavior has been applied [3, 5, 8] .  In the present study, 
we analyze whether  the monoamines  influence MCB (i.e., 
he terotypica l  copula tory  behavior)  in female rats. Sheard 
[28] observed that female rats t reated with pCPA showed 
increased mount ing.  Singer [31] also repor ted  increases in 
mount ing,  but  not  in intromissions in females given pCPA 
after a nonrepor ted  amount  of testosterone.  We a t t empted  
to conf i rm these findings and also to test the role of  the 
catecholamines in the control  of  MCB in female rats. 
Previous studies have indicated that  5-HT and dopamine  
systems inhibit  the display of  lordosis [8, 9, 19, 20, 21, 
36] .  In the present s tudy we also analyzed the role of  these 
monoamines  in the control  of  the homotyp ica l  copula tory  
behavior of the same females. 

METHOD 

Animals 

Sprague-Dawley female rats ( 2 0 0 - 2 5 0  g) were pur- 
chased f rom Charles River Co., Nor th  Wilmington,  Mass. 
They were housed individually in a tempera ture  control led 
room,  at about  22°C, wi th  lights off  f rom 1 0 : 0 0 - 2 0 : 0 0 .  
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T A B L E  1 

S C H E D U L E  OF INJECTIONS S T A R T I N G  I M M E D I A T E L Y  A F T E R  THE PRETEST.  DAYS 1-6 
INJECTIONS WERE GIVEN 2-3 HR INTO THE DARK PHASE OF THE CYCLE 

Injection Schedule Time Prior to Test 
Day No. Day 7 

G R O U P S  N 1-3 4 5 6 3 hr 15 min 

O + S  10 O O + S  O + S  O + S  S S 
Parg (100) 10 O O + S O + S O + S Parg S 
Parg (50) 10 O O + S O + S O + S Parg S 
pCPA + Parg (100) 10 O O + pCPA O + pCPA O + pCPA Parg S 
pCPA + Parg (50) 10 O O + pCPA O + pCPA O + pCPA Parg S 
TP + pCPA + 
Parg (100) 10 TP TP + pCPA TP + pCPA TP + pCPA Parg S 
TP + pCPA + 
Parg (50) 10 TP TP + pCPA TP + pCPA TP + pCPA Parg S 
TP + Parg (100) 10 TP TP + S TP + S TP + S Parg S 
TP + Parg (50) 10 TP TP + S TP + S TP + S Parg S 
TP + APO 10 TP TP + S TP + S TP + S S APO 
pCPA 10 O O + pCPA O + pCPA O + pCPA S S 
TP 10 TP TP + S TP + S TP + S S S 
TP + pCPA 10 TP TP + pCPA TP + pCPA TP + pCPA S S 

S = Saline; O = Sesame oil; TP = Testosterone propionate (100 ug/kg); Parg = Pargyline (50 mg/kg 
or 100 mg/kg); APO = Apomorphine HC1 (100 ug/kg, dose expressed as salt); pCPA - 
para-Chlorophenylalanine methyl ester HCI (100 mg/kg, dose expressed as salt). 

Food and water  were available ad lib. St imulus females 
were ovar iec tomized adults of  the Sprague-Dawley strain, 
injected 2 days before  testing with 10 ug estradiol  benzoate  
and 4 hr before testing wi th  1 mg progesterone.  All were 
sexually receptive to a male. St imulus males were adult  
vigorous copula tors  of the same strain. 

Procedure 

Animals were ovar iec tomized under  Equi thes in  anes- 
thesia (3 cc/kg) and allowed one week for recovery.  
Non-hormona l  pretes ts  were then  begun. 

Testing for masculine copulatory behavior. Testing was 
per fo rmed  in dimly lit rooms  in the middle  of the dark 
phase of the d a y - n i g h t  cycle in circular Plexiglas arenas 
(55.9 cm in dia., 40.9 cm high). All females received a 
pretest  for  MCB. 

After  the exper imenta l  female was arena-adapted for 10 
min, a sexually receptive st imulus female was in t roduced .  
The pair remained toge ther  for 10 min during which the 
following behavioral measures were recorded (a) number  of 
clasps (exper imenta l  female moun t s  st imulus female from 
behind and clasps the flanks, but  does not  exhibi t  pelvic 
thrusting).  (b) number  of mount s  (clasps with pelvic 
thrust ing).  (c) number  of intromission pat terns  (mount s  
with springing d i smount ) .  (d) number  of  fights init iated by 
the exper imenta l  female).  

Occasionally,  a s t imulus female moun ted  the ex- 
per imental  female;  however  the test female never showed 
lordosis in response  to this s t imulat ion.  

Testing for feminine copulatory behavior. Immedia te ly  
following this pretes t  the exper imenta l  female was placed in 
a similar arena containing a mate and removed after  being 
mounted  10 t imes,  during which the fol lowing behavioral 
measures were recorded:  (a) occurrence  of lordosis; 
Lordosis Quot ien ts  were then compu ted  (LQ; lor- 
dos i s /mount  × 100); (b) occurrence  of hopping  or darting; 

(c) occurrence  of ear wiggling; and, (d) number  of 
reject ions (female kicks male or rolls onto  her back when 
male a t t empt s  to mount ) .  One exper imenta l  female showed 
lordosis to the male during the pretest  and was excluded 
from the exper iment .  

Fol lowing these pretests ,  about  half of the animals 
received daily inject ions of t es tos te rone  prop iona te  (TP, 
100 ~g/kg) for 6 consecut ive days, while the o ther  animals 
received daily inject ions of the sesame oil vehicle. Each of 
these subgroups was fur ther  subdivided as shown in Table 
I. Saline, pargyline, apomorph ine  and pCPA were ad- 
ministered in t raper i toneal ly ,  while the TP and oil were 
administered subcutaneously .  Two hr, 50 rain after 
pargyline inject ion;  and 5 min after apomorph ine  inject ion,  
the 10 min arena-adapta t ion was begun. Testing the 
fol lowed the same procedure  as the p re t r ea tmen t  tests. 
Thus, test ing began 3 hr after pargyline and 15 rain after 
apomorphine .  Weighted scores were co mp u t ed  by sub- 
tracting the pretest  individual score f rom the pos t t r ea tmen t  
scores. 

RESULTS 

Masculine Copulatory Behavior 

The results f rom the pretest  and test for heterotypical  
copula tory  behavior  (i.e., MCB) are shown in Tables 2-  5. 
Only 7 of the 13 groups are shown individually; the o ther  
six groups differed minimally from pretest  to test or from 
corresponding  oil/TP controls ,  and are combined  as all 
o ther  groups. 

On the pretest ,  scores of MCB showed no significant 
differences among groups on one-way analysis of variance. 
On the test scores, one-way analysis of  variance showed 
significant differences among groups in the number  of  
intromission pa t te rns  (F = 7.28, p<0 .001 ) ,  number  of 
mounts  (F = 5.28, p < 0 . 0 l ) ,  number  of clasps (F = 7.28, 
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T A B L E  2 

SUMMARY OF INTROMISSION PATTERN DATA FROM THE MCB TEST 

Mean No. of 
Intromission patterns 

No. of Responders (_+ SEM) 
Groups Pretest Test Pretest Test* 

TP + pCPA 0 6t 0 5.8 + 2.25 
pCPA 0 1 0 0.8 + 0.8 
TP 0 3 0 0.8 _+ 0.5 
O + S  0 1 0 0.I -+ 0.1 
TP + APO 0 1 0 0.1 +_ 0.I 
TP + pCPA + Parg (50) 0 1 0 0.2 _+ 0.2 
TP + pCPA + Parg (100) 0 0 0 0 
All Other groups§ <0.5 0 <0.1 0 

*Analysis of variance of all 13 groups, F = 5.57, p<0.001. 
tCompared to pretest, McNemar's test, p<0.02. 
~:TP + pCPA group significantly different from all other groups (Newman-Keuls, p<0.01). 
§Average no. responders and incidents of the intromission pattern. 

p < 0 . 0 0 1 ) ,  and  n u m b e r  of f ights (F = 2.68,  p < 0 . 0 0 5 ) .  Using 
the  weighted  scores,  one -way  analysis  of  variance also 
showed  signif icant  d i f fe rences  in the  n u m b e r  of  in t ro-  
miss ion p a t t e r n s  (F -- 5.26,  p < 0 . 0 0 1 ) ,  n u m b e r  of  m o u n t s  
(F = 2.82,  p < 0 . 0 0 5 ) ,  n u m b e r  of clasps (F = 6 .41,  
p < 0 . 0 0 1 ) ,  and  n u m b e r  of  f ights  (F = 2.39,  p < 0 . 0 5 ) .  

Because of var iabi l i ty  b e t w e e n  groups  dur ing  the  pre tes t  
and the  low n u m b e r  of  responses  dur ing the  test ,  we igh ted  
scores were calcula ted.  The resul ts  of the  analysis  of  
var iance and the  pos t -hoc  Newman-Keu l s  tests  on  the  
weighted scores were in comple t e  ag reemen t  w i th  the  
results  of these  tests  on  the  raw scores. 

Intromission pattern. The n u m b e r  of  an imals  showing  
the  in t romiss ion  p a t t e r n  w h e n  t r ea t ed  w i th  TP + pCPA 
increased s igni f icant ly ,  f r om 0 - 6  (see Table  2). G r o u p  TP + 
pCPA also showed  a greater  n u m b e r  of  i n t romiss ion  
pa t t e rns  than  all o the r  groups (Table  2). Pos t -hoc  Newman-  
Keuls tests  on e i ther  the  raw or weighed scores showed  tha t  
the TP + pCPA group was s ignif icant ly  d i f fe ren t  f rom all 
o ther  groups  ( p < 0 . 0 1 ) .  F u r t h e r m o r e ,  three  of  the  TP + 
pCPA animals  exh ib i t ed  the  e jacula tory  pa t t e rn :  two wi th in  
one min  af ter  the  end  of  the  tes t  and the  o the r  when  
re tes ted  an h o u r  af te r  the  test .  Pos t -e jacu la to ry  intervals,  
n o t e d  for  two  of  the  th ree  animals ,  were 4.5 and  3.5 min.  

Mounting. After  t r e a t m e n t  wi th  TP + pCPA or pCPA, 
the  p r o p o r t i o n  of ra ts  showing  m o u n t s  increased sig- 
n i f icant ly  f rom pre tes t  levels (Table  3). The n u m b e r  of  
pCPA animals  m o u n t i n g  was also s igni f icant ly  greater  t h a n  
oil t r ea ted  animals .  Newman-Keu l s  tes ts  showed  tha t  on ly  
the  TP + pCPA group dif fered s ignif icant ly  f rom all o the r  
groups ( p < 0 . 0 5 ) .  

A l though  6 or 10 pCPA animals  showed  m o u n t i n g ,  a 
s ignif icant  increase  f rom the  pretes t ,  the  m o u n t  f r e q u e n c y  
was no t  h igh  e n o u g h  to differ  f rom o the r  con t ro l  groups.  
The TP + APO group ' s  raw or weighted  scores did no t  differ  
s ignif icant ly  f rom the  TP con t ro l  group.  

Clasping. The n u m b e r  of  females  showing  clasps in the  
TP + pCPA or pCPA groups was s igni f icant ly  greater  t han  
the i r  respect ive pre tes t  scores (Table  4). The  TP + pCPA 
and pCPA groups  also dif fered s ignif icant ly  f rom all o the r  
groups,  bu t  no t  f rom each  o t h e r  (Newman-Keuls ,  p < 0 . 0 5 ) .  

Fighting. TP + pCPA, pCPA, TP, and TP + APO groups  

all increased the  m e a n  n u m b e r  of  f ights  compared  to 
pre tes t  levels, the  fac i l i t a t ion  in the  TP + pCPA group  being 
s ignif icant ly  greater  t h a n  in the  o the r  groups (Table  5). 

The  TP + pCPA group showed a h igher  abso lu te  
p r o p o r t i o n  of f ights,  bu t  due to a h igher  basel ine,  this  was 
not  s ignif icant .  

Feminine Copulatory Behavior 

Females  in on ly  four  of  the  groups d isplayed lordosis ,  
and the i r  LQ's  did not  differ  s ignif icant ly  f rom each o the r  
(F = 0.42,  p > 0 . 0 5 ;  Table  6). The  n u m b e r  of r e sponder s  in 
the  TP + APO or TP + pCPA + Parg (100 )  groups  was 
s ignif icant ly  h igher  t han  for  the  TP con t ro l  (F i sher ' s  exact  
p robab i l i t y  = 0.04).  The level of re jec t ion  behav io r  d i rected 
to the  s t imulus  male was not  s ignif icant ly  d i f fe rent  among  
the groups  (F  = 1.16, p > 0 . 0 5 ) .  

DISCUSSION 

Masculine Copulatory Behavior 

MCB was enhanced  when  female  ra ts  were t rea ted  wi th  
TP + pCPA. This  is clearly seen in the  h igher  inc idence  of  
in t romiss ion  pa t t e rn s  and  the  occur rence  of  the  e jacula tory  
pa t t e rn  in 3 of  the  an imals  in this  group.  This f ind ing  
suggests t ha t  these pa t t e rn s  are unde r  the  i n h i b i t o r y  con t ro l  
of a se ro tonerg ic  sys tem in females  as well as in males.  We 
found  t h a t  pCPA alone  also increased the  p r o p o r t i o n  of  
females  m o u n t i n g .  This  is d i f fe rent  f rom f indings  by  o the r s  
wi th  male rats  in which  t e s to s t e rone  is necessary for  pCPA 
to increase any of the  measures  of  MCB [ 3 4 ] .  

Unt i l  r ecen t ly ,  it had  been  assumed tha t  female  rats  lack 
the po ten t i a l  to  exh ib i t  the  e jacu la tory  p a t t e r n  [ 2 ] ,  unless  
they  are t r ea ted  wi th  androgens  per ina ta l ly  [ 3 8 ] .  However ,  
r ecen t  obse rva t ions  have shown  tha t  per ina ta l ly  u n t r e a t e d  
female  rats  i m p l a n t e d  subcu t aneous ly  wi th  t e s tos t e rone  and 
subjec ted  to per iphera l  electr ic  shock  in a d u l t h o o d ,  can be 
induced  to show the  e jacula tory  pa t t e rn  [ 1 6 ] .  Sub- 
cu taneous  implan t s  of  es t rogen for  7 m o n t h s  have also 
resul ted  in the  occur rence  of  the  e jacula tory  pa t t e rn  in 
ova r i ec tomized  rats  [ 8 ] .  Animals  no t  showing the  ejac- 
u la to ry  pa t t e rn  af ter  7 m o n t h s  of  es t rogen were t hen  
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T A B L E  3 

SUMMARY OF MOUNTING DATA FROM THE MCB TEST 

No. of Responders Mean No. of Mounts (_+ SEM) 
Groups Pretest Test Pretest Test* 

TP + pCPA 2 8+ 1.4 _+ 1.0 4.9 _+ 1.7§ 
pCPA 0 6+ + 0 2.1 _+ 0.6 
TP 1 4 1.5 + 1.5 1.5 _+ 0.7 
O + S 0 1 0 0.2 _+ 0.2 
TP + APO 0 3 0 0.4 _+ 0.2 
TP + pCPA + Parg (50) 1 2 0.1 _+ 0.1 0.1 _+ 0.9 
TP + pCPA + Parg (100) 2 0 0.6 _+ 0.4 0 
All other groups i < 1 < 1 <0.5 <0.5 

*Analysis of variance of all 13 groups, F = 5.28. p<0.01. 
+Compared to pretest, McNemar 's  test, p <0.02. 
$Compared to saline control, Fisher 's  probability test, p = 0.02. 
§TP + pCPA groups significantly different from all other groups (Newman-Keuls,  p<0.01). 
!!Average no. responders and incidents of mounting. 

T A B L E  4 

SUMMARY OF CLASP DATA FROM THE MCB TEST 

No. of Responders Mean No. of Clasps (+ SEM) 
Groups Pretest Test Pretest Test* 

TP + pCPA 5 10tS 1.9 _+ l.l 5.9 _+ 1.8§ 
pCPA I 7t 0.2 _+ 0.2 4.9 +_ 1.5§ 
TP 5 5 1.3 _+ 0.6 2.1 _+ 0.8 
O + S 2 3 0.5 _+ 0.4 0.5 _+ 0.3 
TP + APO 1 4 0.1 _+ 0.1 1.0 _+ 0.4 
TP + pCPA + Parg (50) 4 3 1.1 _+ 0.5 0.8 _+ 0.5 
TP + pCPA +Parg (100) 3 0 1.1 _+ 0.6 0 
All other groups] <4 < 1 < 1 < 1 

*Analysis of variance of all 13 groups, F - 7.28, p<0.001. 
+Compared to pretest, McNemar 's  test, p <0.01. 
~:Compared to TP control, Fisher 's  probability test, p<0.001. 
§TP + pCPA and pCPA groups significantly different from all other groups, but don't  differ from 

each other (Newman-Keuls,  p<0.05).  
iiAverage no. responders and incidents of clasping. 

T A B L E  5 

SUMMARY OF AGONISTIC BEHAVIOR DATA FROM THE MCB TEST 

No. of Responders Mean No. of Fights (_+ SEM) 
Groups Pretest Test Pretest Test* 

TP + pCPA 3 6 0.8 _+ 0.4 5.9 _+ 2.8+ 
pCPA l 4 0.1 _+ 0.1 3.2 _+ 1.7+ 
TP 1 3 1.0 _+ 1.0 2.9 _+ 1.9t 
O + S 2 3 0.9 _+ 0.8 0.8 _+ 0.5 
TP + APO 0 4:~ 0 2.0 _+ 1.4+ 
TP + pCPA + Parg (50) 1 1 1.0 +_ 0.1 0.2 _+ 0.2 
TP + pCPA + Parg (100) 1 0 0.1 + 0.1 0 
All other groups§ < 1 < 1 <0.5 <0.5 

*Analysis of variance of all 13 groups, F = 2.68, p<0.005. 
tNewman-Keuls  test shows that TP + pCPA group did not differ from the pCPA, TP or TP + APO 

groups, but was significantly different from all other groups (p<0.05) .  
$Compared to pretest, McNemar ' s  test, p <0.05. 
§Average no. responders and incidents of fighting. 
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T A B L E  6 

FEMININE COPULATORY BEHAVIOR 

No.  Responders  
Groups Mean LQ* Responders Mean LQt 

No.  Animals 
Ear 

Hop Dart Wiggle 

TP + APO 12 _+ 5.5 4/10~c 30 + 7.1 
TP + Parg (50) 15 _+ 10.0 3/10 50 _+ 25.2 
TP + pCPA + Parg(50) 18 _+ 9.6 3/10 60___ 11.5 
TP + pCPA + Parg (100) 26 _+ 11.1 4/10:~ 65 +_ 8.7 
All other groups 0 0/90 - -  

1 1 0 
2 2 l 
4 0 0 
4 5 3 
0 0 0 

*Group mean LQ +-+- SEM. 
?Responders mean LQ -+ SEM. 
*Compared to TP control, Fishers's exact probability = 0.04. 

injected with  pCPA for 4 days, at which point  they all 
achieved the ejaculatory pat tern.  These findings demon-  
strate that the neural  organizat ion for  the ejaculatory 
pat tern is present in the female as well as in the male rat. 

In prel iminary studies we have observed an increase in 
the l ikel ihood of  occurrence of the int romission pat tern in 
adrena lec tomized-ovar iec tomized  females treated with TP 

pCPA. The ejaculatory pat tern,  however ,  did not  occur  in 
these rats. Absence of the ejaculatory pat tern has been 
repor ted  in adrenalec tomized castrated male rats treated 
with TP + pCPA [19] .  This may be of  interest  in view of 
the recent  demons t ra t ion  of the involvement  of the 
adrenals in the ejaculatory pat tern induced by estrogen in 
males [ 13].  Al though  adrenal androgens were invoked in 
that s tudy as possible mediators ,  bo th  in [ 19] and our pilot  
studies the animals received exogenous  androgens. It is 
possible that o ther  factors are responsible for the absence 
of the ejaculatory pat tern after adrenalectomy.  

Pargytine, at a dose which is effect ive in enhancing the 
TP + pCPA increase in MCB in males [10 ,31] ,  did not  
enhance MCB in our females. Rather  than potent ia t ing  the 
TP + pCPA effect  on MCB, pargyline suppressed it. This 
may have been due to a general debil i tat ing effect  of  
pargyline. Our pargyline t reated animals in the high dose 
group looked sedated and slightly cataleptic,  they squeaked 
when touched ,  and their fur was wet from urination.  When 
we then reduced the dose by half, our  animals were not  
evidently debil i tated,  but  the pargyline still blocked rather 
than facili tating MCB. 

Anothe r  contrast ing result was obtained with apo- 
morphine .  A dose which is effect ive in increasing MCB in 
TP primed males [12, 19, 35] ,  failed to do so in our  TP 
primed females. 

There are several ways in which these differences can be 
accounted for. For  the pargyline groups, remaining stores 
of 5-HT could have been elevated, producing a suppression 
of MCB. For  apomorph ine ,  a higher dose is unlikely to 
induce MCB, since in prel iminary observations,  increasing 
the apomorphine  dose led to s tereotypic  behavior which 
competes  with MCB, as measured by mount s  per minute  
[19] .  It is possible, however ,  that  an enhancement  of  
he terotypica l  patterns could have occurred if apomorphine  
were given to females primed with a higher dose of  TP. 
Since drug metabol ism and ut i l izat ion can differ be tween  
the sexes [ 14],  it is possible that  this is true of  the drugs 
used in our  s tudy.  Still another  possible explanat ion is that  
male and female rats differ in involvement  of catechol- 

amines in MCB. The resolut ion of this problem must  await 
further study. 

Agonistic behavior showed a parallel with those of  MCB. 
Those groups which exhibi ted enhanced MCB also showed 
increases in the number  of  fights. The li terature linking 
masculine behavior and agonistic behavior  is extensive 
[24] .  Apomorph ine ,  however ,  increased the number  ot 
animals engaging in fights wi thout  affect ing the MCB ot 
females. 

Feminine Copulatory Behavior 

When the animals were tested for feminine copula tory  
behavior,  it was found that the TP + APO, TP + Parg (50), 
TP + pCPA + Parg (50), and TP + pCPA + Parg (100), but 
not  the TP + Parg (100) group,  exhibi ted lor'~osis. This 
except ion  is l ikely to be due to strong debil i tat ion observed 
in this group. In TP primed females, pCPA did not  facilitate 
lordosis responding when administered by itself; combined 
t rea tment  with pargyline was necessary. Perhaps pCPA is 
less effective with TP than with estrogen, and an increase in 
catecholamine tone increases this effect still more.  Another  
possibility is that  pCPA acts differential ly when given 
chronically versus acutely,  since previous studies have 
shown a difference in lordosis responding based on whether  
pCPA is administered chronically [27] ,  as in this s tudy,  or 
acutely [9,21 ]. 

Pargyline and apomorphine  have been shown to block 
lordosis responding in female rats [10 ,20] .  However ,  those 
findings do not  necessarily contradict  the present findings. 
In those exper iments  in which inhibi t ion of  lordosis was 
found,  the animals had been pretreated with estrogen and 
progesterone and were already responding maximally.  Thus, 
possible faci l i tatory effects could not appear. In our study,  
females maintained on TP were not  showing lordosis, so a 
facil i tat ion by the drugs could be seen. It is l ikely that  the 
aromat iza t ion  of  tes tos terone to estrogen [4,22] produced 
subthreshold estrogenic action,  allowing the faci l i tatory 
effects of pargyline and apomorphine  to appear. 

There is evidence that norepinephrine facilitates lordosis 
[10, 37, 38] .  The facil i tat ion of lordosis in our  pargyline 
groups is consistent wi th  a noradrenergic faci l i tatory 
system. However ,  the faci l i tat ion of lordosis in our  apo- 
morphine  group contrasts with findings by others of an 
inhibi tory role for dopamine on lordosis [10 ,20[ .  A 
possible explanat ion for the latter findings is that  high level 
dopamine receptor  s t imulat ion produces s te reo typy [26] 
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which in te r fe res  wi th  lordosis ,  a behavior  pa t t e rn  wh ich  in 
rats requires  i m m o b i l i z a t i o n  [17 ] .  On the  o ther  ha nd ,  low 
level d o p a m i n e  recep tor  s t imu la t i on ,  as in our  s tudy ,  could  
enhance  the  t r ansmis s ion  of sensory  i n f o r m a t i o n  [ 1 , 3 6 ] ,  
and thus  previously  ineffect ive  s t imul i  would  b e c o m e  
adequa te  to elicit lordosis.  It is also possible  tha t  the  
faci l i ta tory effect  of  a p o m o r p h i n e  on lordosis  is med ia t ed  
by the adrenals .  This  appears  unl ike ly ,  however ,  s ince in a 
p re l iminary  s t u dy  ad rena l ec tomized -ova r i ec tomized  rats 
t reated wi th  TP + APO displayed lordosis.  

In conc lus ion ,  5-HT syn thes i s  inhib i t ion  by pCPA 
enhances  MCB in female  rats  as well as in male  rats. This  is 
a p o t e n t  effect ,  for  even the  e jacu la to ry  pa t t e rn  occurred  in 
some of our  females .  The  role of  c a t e c h o l a m i n e s  in MCB in 
females  r emains  unclear.  

The  presen t  f indings  suggest  some  similari t ies and some  

possible d i f fe rences  be tween  the sexes,  pCPA can enhance  
m o u n t i n g  behavior  in females  even w i thou t  TP pr iming,  but  
TP is necessary  for  this  effect  in males.  Dopaminerg ic  
s t imu la t i on  seems  to be ineffect ive  on MCB in females  
while it e n h a n c e s  MCB in males.  Our  resul ts  also indicate  a 
dopamine rg ic  role in the  faci l i ta t ion of lordosis .  
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