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FERN,/tNDEZ-GUASTi, A , K LARSSON AND C BEYER GABAergtc control ofmascuhne sexual behavior PHAR- 
MACOL BIOCHEM BEHAV 24(4) I065-1070, 1986 --Drugs affecting the GABAerg~c transm~sston were rejected mto the 
medial preopt~c anterior hypothalam~c area (MPOA) and the mascuhne sexual behavtor analyzed Antagomzmg GABAer- 
g~c neurotransm~sston by (+) b~cuculhne methtod~de (30 ng/cannula), p~crotoxm (50 ng/cannula), or 3-mercaptoproptomc 
actd( 10 or 20 #g/cannula) resulted m a drasuc shortening of the postejaculatory intervals and a shortemng of the ejaculatton 
latency Injectton of compounds causing an increase m GABAerg~c act~vtty, musctmol (25 ng/cannula) or ethanolamme-O- 
sulphate (80 #g/cannula) depressed mascuhne sexual behavtor Systemic treatment or mject~on into the nucleus caudatus 
putamen of compounds affecting the GABAerg~c transmtssion did not cause any alteratmn m the mating pattern. It ts 
suggested that the GABAergtc neurotransm~ss~on ~s revolved m mhtbttory processes underlying the mascuhne sexual 
behavmr 

Medial preopuc area GABA lhcrotox~n (+) B~cuculhne meth~odmde 
Muscimol Ethanolamme-O-sulphate Rat mascuhne sexual behavtor 

3-Mercaptoproptomc actd 

THE amino acid, gamma-armnobutyric acid (GABA), ~s be- 
heved to serve as a major inhibitory neurotransmitter m the 
mammalian brain (see e.g., [4,29] for references) We re- 
cently reported that mtracerebral mjecuon of (+) b~cuculhne 
methlodide, an agent that antagonizes the actton of GABA 
presumably by interacting with synapt~c GABA-receptors 
[13,14], stimulated the masculine sexual activRy of the rat 
[7]; suggesting that the GABAerglc system normally may 
exert an tnhib~tory function ~n the sexual behavior. The cur- 
rent investigation was carried out to further explore thts hy- 
pothesis. Drugs ~nducing changes m GABAerglc activity 
were injected into the medial preoptlc-anterior hypothalam~c 
area (MPOA), a structure of essenttal tmportance for the 
expression of mascuhne sexual behavior in rat [12,23]. Ele- 
vated GABAergic activity in the MPOA was tnduced by 
intracerebral injection of (a) GABA; (b) the potent GABA 
agontst, musctmol [19]; or (c) ethanolamme-O-sulphate 
(EOS), an agent that by ~nhib~ting GABA transmlnase pre- 
vents GABAdegradat~on [1, 8, 16]. A decrease in GABAer- 
glc activity was reduced by mtracerebral administration of 
(a) the GABA antagomsts, (+) b~cuculhne methiod~de or p~c- 
rotoxm [ 13,14]; or (b) 3-mercaptopropiomc actd (3-MPA), an 
agent that lnhibtts gamma-amino decarboxylase, an enzyme 
~nvolved m the GABA synthesis [15,32] 

METHOD 

Animals 

Wistar rats (Mollegaard, Veijle), approximately 6 months 

old at the start of the experiment, were used. They were 
housed m single cages, under conditions of constant tem- 
perature and humidity with food and water available ad lib. 
The light cycle (12 hr/12 hr) was artificially maintained (hght 
off at 10 a.m.). The animals were selected on the basis of 
their performance in prehminary tests with receptive 
females To qualify as an experimental animal, the male was 
required to achieve at least one ejaculation in three succes- 
stve 30-rain screening tests. 

Prm edure 

All operattons were performed under deep anestbesm 
(Mebumal ® 40 mg/kg IP). The rat was mounted m a 
stereotax~c instrument with the mtraaural plane in a horizon- 
tal position [18]. Grade cannulae were placed bilaterally on 
the skull roof and permanently fixed by means of acrylic 
dental cement The guide cannulae were placed at bregma, 
0.6 mm from the midhne for injections in the MPOA, and 2.5 
mm from the midline at the height of the bregma for injec- 
tions into the nucleus caudatus putamen. The tip of the guide 
cannulae reached the level of the dura mater. Three days 
after the operation, intracerebral injections were made 
through the guide cannulae by means of an rejection cannula 
(internal diameter 0.20 mm). The injection cannula was low- 
ered 7 mm below the dura for rejections into the MPOA and 4 
mm below the dura and 2.0 mm below corpus c~llosum for 
injections into the nucleus ¢audatus putamen. The rejection 
cannula was attached to a 5/~1 Hamilton synnge. The depth 

~Requests for reprints should be addressed to. Prof. Knut Larsson, Department of Psychology, Umt of Psychob,ology, Umvers,ty of 
Goteborg, Box 14158, S-400 20 Goteborg, Sweden. 
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of penetration was controlled by means of a stopper on the 
injection cannula. 

Htstology 

After completion of the behavior tests, the animals were 
decapitated and the brain was removed and stored in a 
freezer. The frozen bra,n was cut at 50 ~m on a m~crotome 
and inspection was made for local|zatton of the cannulae 
track. Only those animals in which the injection cannula 
track could be followed to the MPOA, according to the 
boundenes indicated by Konig and Khppel [19], or to the 
nucleus caudatus putamen, were accepted m the analysis of 
the results. 

Behavtor 

Mating tests were begun 2 hr after onset of darkness. The 
males were presented with a female brought into sexual re- 
ceptivity by sequential treatment w~th estrad~ol benzoate 
(12.5 ~g/rat), followed 44 hr later by progesterone (0 5 
rag/rat) which was injected 6 hr before testing. The following 
behavioral components were recorded: (a) Intromission la- 
tency: time from the entrance of the female into the observa- 
tion cage to the first intrormssion; (b) Mount frequency; (c) 
Intromisslon frequency: (d) Ejaculation latency: ttme from 
the first lntromisslon until ejaculation, (e) Poste.laculatory 
interval (PEI)" time from the ejaculation to the next lntro- 
m~ss~on. In addition, a derived measure was used, the mean 
mter-mtromtssion interval which was obtained by dtvidmg 
the ejaculation latency by the introm~ss~on frequency in each 
series of copulations Mount, lntrom~ss~on and ejaculation 
were recognized because of their particular behavioral char- 
acteristics. By series of copulations, is meant the sequence 
of mounts and lntromissions leading up to ejaculation. The 
mating tests were ended under criteria indicated under the 
Results secaon. 

Drugs 

Musomol,  (+) bicuculline, GABA, picrotoxin, 3-MPA 
and EOS were purchased from Sigma, St Lores; (+) 
bicuculhne meth~odide was purchased from l:herce Chemi- 
cals. All drugs were dissolved in 0 9% saline. Amount of the 
compound used and volume ~njected are indicated below. 

RESULTS 

Drugs lnjected m the MPOA Caustng Decreased 
GABAergw Acttvtty 

Pwrotoxtn or (+) bwut ulhne methtodtde Rats were ~n- 
jected into the MPOA with either picrotoxin (50 ng/cannula), 
(+) bicuculhne methiodide (30 ng/cannula), or saline in a 
volume of 0.5 p.l and the mating behawor was observed for 
30 m~n. Three series of copulations were completed by all 
part~c~pating animals, and the behavior exhibited is indicated 
m Table i. The intromission latency, and the mount and 
intromlsslon frequencies did not show any statistically sigmf- 
icant group differences. The ejaculation latency, however, 
was shortened in the first two series The average mter- 
intromission interval was significantly shortened in the first 
two series of copulations m the b~cuculhne treated ammals. 
The most remarkable behavioral change applied to the 
postejaculatory intervals which were drastically shortened 
following the drug treatment Whereas none of the control 
males resumed copulating before 4 to 5 mm after the first 

TABLE 1 

EFFECTS ON MASCULINE SEXUAL BEHAVIOR OF 
INTRACEREBRAL INJECTION OF PICROTOXIN (50 ng/CANNULA), 
(+) BICUCULLINE METHIODIDE (30 ng/CANNULA)o AND SALINE 

(0 5 ~tl) 

Saline 
Behavtor Component (n=9) 

Treatment 

(+) b~cuculo 
hne 

P~cro- meth~- 
toxin od~de 
(n=7) (n=10) 

Series I 
Introm~ss~on latency I 4 0 1 0 5 
Mount frequency 5 I 1 
Introm~ss~on frequency 10 7 6 
Ejaculatton latency 9 7 2 I* I 6f 
[nter-mtromtsslon I 4 0 3 0 5* 

mterval 
Postejaculatory 6 5 3 2~ 0 9.~ 

mterval 

Series 1I 
Mount frequency I 3 2 
lntrom~sslon frequency 5 5 3 5 
E.laculat~on latency 3 0 2 1 I 2t 
Inter-mtrom~ss~on 0 7 0 4 0 4"~ 

mterval 
Postejaculatory 6 9 4 4t 3 I~" 

interval 

Series III 
Mount frequency 2 3 6 5 
Introm~ss~on frequency 6 5 3 
Ejaculation latency 3 0 2 3 1 9 
Inter-mtromlss~on 0 6 0 4 0 4 

interval 
Postejaculatory 8 1 5 8t 3 9¢ 

interval 

The m.lect~on was Iocahzed to the medial preopt~c-antenor hypo- 
thalamtc area Table shows medtan values 

Mann Whitney U test *p<0 05, tp<0 02, ~:p<0 005 [281 

ejaculation, all but one of the bicuculhne treated rats started 
to copulate within 1 mm after the first ejaculation. As a 
combined result of shortened ejaculation latenctes and 
postejaculatory intervals, the number of ejaculattons in- 
creased One of the b~cuculhne treated ammals ejaculated 8 
times in 10 ram, showing no postejaculatory intervals longer 
than 1 mm 

3-MPA Rats were |njected w~th 3-MPA (10 or 20 
~glcannula m 0 5 ~i saline) and observed through three suc- 
cessive series of copulations Table 2 shows the results of 
th~s experiment. The postejaculatory intervals were signifi- 
cantly shortened m the drug treated ammals compared to the 
saline treated controls W~th exception for an occasional re- 
duction of the mount frequency m the second series of copu- 
lations after the administration of 20 p.g 3-MPA, no changes 
were seen ~n the mating pattern. In pilot experiments (data 
not reported), ammals were injected w~th either 1 gg or 30 
p.g/cannula 3-MPA. In the former case, no behaworal effects 
were seen and m the latter case, convulsions occurred 
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TABLE 2 

EFFECTS ON MASCULINE SEXUAL BEHAVIOR OF 
INTRACEREBRAL ADMINISTRATION OF 3-MERCAPTOPROPIONIC 

ACID (10 0 and 20 0 ~ttg/CANNULA) OR SALINE (0 5 ~l) 

Saline 
Behavior Component (n=7) 

Treatment 

3-mercaptoproplomc 
acid 

10 0 ~g 20 0 t~g 
(n=9) (n=6) 

Series I 
Introm~ss~on latency I 0 0 8 2 5 
Mount frequency 5 5 3 5 
Introm~ss~on frequency 20 12 14 
Ejaculation latency I I 3 5 9 7 6 
Inter-mtromlsslon 0 7 0 5 0 6 

~nterval 
Postejaculatory 5 8 2 9~; 2 0~t 

interval 

Series II 
Mount frequency 6 3 0 5* 
Intromlsslon frequency 6 6 5 5 
Ejaculation latency 3 5 4 1 2 4 
inter-mtromlsslon 0 5 0 7 0 4 

~nterval 
Postejaculatory 6 7 4 2~t 2 9, 

interval 

Series III 
Mount frequency 5 5 5 
Intromtss~on frequency 5 5 5 
Ejaculation latency 2 5 2 6 5 6 
lnter-mtromtss~on 0 4 0 5 0 5 

mterval 
Postejaculatory 7 I 5 7~" 2 6~" 

interval 

The rejection was localized to the medial preopttc anterior hypo- 
thalamlc area Table shows median values 

Mann Whitney U test *p< 05, tp<0 01, :~p<0 002 I281 

Drugs Injected Into the MPOA Causing Elevated 
GABAergw Acttwty 

GABA. GABA ( n = l l )  or sahne (n=9) (GABA: 25 
p.g/cannula ~n 0.5/~1 sahne) was injected m the MPOA and 
the rats were observed through 3 consecutive series of copu- 
lations. With exception for a slight prolongation of the in- 
tromission latency (2.8 mm in the GABA treated vs. 0.45 rain 
m the saline treated rats, Mann Whitney U test p<0.05), no 
staUstically s~gmficant d~fferences were seen m any of the 
behawor components analyzed. 

Musctmol Rats were injected w~th muscimol (25 
ng/cannula ~n 0.5 ~tl sabne) or sahne m the MPOA and the 
behavior was observed for 60 min. Table 3 shows the pro- 
portion of  animals displaying mounts, intromissions and 
ejaculations m the mating test. Seven of  the 10 drug treated 
males remained sexually reactive. One of the three active 
males ejaculated, while the others showed only sporadic 
mounts and mtromissions. 

Treat- 
ment 

TABLE 3 

EFFECTS OF MUSCIMOL (25 n~/CANNULA) OR SALINE (0.5 ttl) 
INJECTED INTO THE MEDIAL PREOPTIC-ANTERIOR 

HYPOTHALAMIC AREA ON MASCULINE SEXUAL BEHAVIOR 

Animals showing copulatory responses 

Mount lntromlsslon Ejaculation 

Saline 8 7 7 7 
Musclmol 10 3* 3* 1~" 

One hour mating tests were performed immedmtely after the drug 
injection 

Fisher F test *p<0 025, ~'p<0 005 [28] 

TABLE 4 

EFFECT OF ETHANOLAMINE-O-SULPHATE (80.0 ~tg/CANNULA) OR 
SALINE (1 0 ~tl) INJECTED INTO THE MEDIAL PREOPTIC ANTERIOR 

HYPOTHALAMIC AREA ON MASCULINE SEXUAL BEHAVIOR 

Treatment 

Animals showing copulatory responses 

n Mount intromisston Ejaculatmon 

Saline 8 8 8 8 
Ethanolamlne-O- 11 6 4* 2t 

sulphate 

Animals were observed for 30 rain 24 hr after the injectaon of 
saline or ethanolamlne-O-sulphate 

Fisher F test *p<0 02, ~'p<0 01 128] 

EOS. Rats were ~njected w~th EOS 80 #g/cannula ~n 1.0 ~1 
saline and observed in 30 nun tests 24 hours after the drug 
admmistration [ 1,16]. Because of  the low number of animals 
showing complete mating pattern after the drug administra- 
tion, only the proportion of animals showing mounts, mtro- 
nuss~ons and ejaculations was analyzed. As indicated m 
Table 4, a staUst~cally s~gn~ficant decrease was found in the 
number of  rats exhibiting intromission and ejaculataon be- 
havior. Pilot experiments were undertaken (data not shown) 
in which the animals were infused with either 40 t~g or 100 
t.tg/cannula EOS. In the former case, no behaworal effects 
were seen while in the latter, the animals showed marked 
s~gns of sedation. 

Drugs InJected tn the Nucleus Caudatus Putamen 

Animals were mjected with saline, musc~moi or (+) 
b~cuculhne methiodide in the nucleus caudatus putamen and 
observed through three series of  copulaUons. No statisUcally 
significant alterations were observed in the behavior of  the 
drug treated ammals with exception for the average inter- 
intromission interval which in the muscimol treated animals 
was significantly prolonged dunng the second series of copu- 
lations (Table 5). 

Systernw Drug Administration 

3-MPA (10 or 15 mg/kg), (+) b~cuculhne (2.5 mg/kg), p~c- 
rotoxm (0.25 or 0.50 mg/kg) and muscimoi (0.5 or 1 0 mg/kg) 
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T A B L E  5 

EFFECTS ON THE MASCULINE SEXUAL BEHAVIOR OF INJECTION 
INTO THE NUCLEUS CAUDATUS PUTAMEN OF SALINE 

(05 ~,I/CANNULA), MUSCIMOL (25 t~/CANNULA), AND 
(+) BICUCULLINE METHIODIDE (30 ng/CANNULA) 

Treatment 

( + ) b~cucul- 
Muso- hne 

Saline mol meth~odtde 
Behavtor Component (n=7) (n=8) (n=7) 

Series I 
Introm~ss~on latency 2 8 6 9 8 1 
Mount frequency 13 11 7 
lntrom~ss~on frequency 8 13 12 
Ejaculation latency 13 6 16 9 12 4 
Inter-mtrom~sston 1 3 1 3 I 0 

mterval 
Postejaculatory 6 I 8 3 7 3 

tnterval 

Series II 
Mount frequency 3 3 2 
Introm~ss~on frequency 8 4 5 
Ejaculation latency 6 4 4 4 2 7 
lnter-mtrom~sston 0 7 I 0* 0 5 

mterval 
Postejaculatory 8 3 8 8 7 3 

~nterval 

Series 111 
Mount frequency 4 1 3 
lntrom~ss~on frequency 5 4 4 
Ejaculatton latency 3 2 2 5 4 3 
lnter-mtrom~ss~on 0 7 0 7 0 8 

mterval 
Postejaculatory 8 3 8 9 7 3 

Interval 

Table shows medmn values 
Mann Whitney U test *p<0 05 [28] 

were  in jec ted  IP  ~n a vo lume  o f  2 ml/kg s a h n e  and  tes ted  for  
sexual  b e h a w o r  th rough  one  ser ies  of  copu la t tons  No  be- 
hav tora l  a l t e ra t ions  were  s een  in the  b e h a v t o r  c o m p a r e d  to 
s ahne  t r ea ted  con t ro l s  a f te r  any  o f  the  drug  t r e a t m e n t s  (Ta- 
ble 6) 

DISCUSSION 

Presen t  da t a  show tha t  t r e a t m e n t  e t the r  by sys t emic  ad- 
min t s t r a t lon  or  i n t r ace reb ra l  in jec t ion  in to  the  nuc leus  
c a u d a t u s  p u t a m e n  of  GABA agom s t s  or  a n t a g o m s t s  was  not  
fo l lowed by  any  a l t e ra t ton  in the  copu la to ry  b e h a w o r .  Re- 
sul ts  a lso  d e m o n s t r a t e  tha t  in jec t ion  into the  M P O A  of  mus-  
o m o l ,  a specif ic  GABA agonis t ,  or  EOS,  an  inh tb t to r  o f  the  
deg rada t t on  of  GABA, d e p r e s s e s  rat  mascu l ine  sexua l  be- 
hav tor ,  wht le  s imilar  t r e a t m e n t  w~th the  G A B A  an tagon t s t s ,  
p t c ro toxm or  (+ )  b~cuculline meth~od~de, or  wt th  3 -MPA,  an  
agen t  mh ib i tmg  the  syn thes t s  of  GABA, fac th ta tes  the  ex- 
p re s s ton  of  the  b e h a v i o r  

C o m m o n  to all t h r ee  drugs  wh tch  r educe  the  GABAergac 
act tv l ty  was  the i r  capac i ty  to s ho r t en  the  pos t e j acu l a to ry  

T A B L E  6 

EFFECT OF SYSTEMIC ADMINISTRATION OF COMPOUNDS 
AFFECTING GABAERGIC TRANSMISSION ON MASCULINE 

SEXUAL BEHAVIOR 

Behavioral component 

dose 
Compound (mg/kg) N IL MF IF EL III PEI 

Sahne - -  12 0 4 2 13 4 7 0 7 5 3 
(+) b~cuculhne* 2 5 12 0 1 3 I I 7 3 0 5 5 0 

Sahne - -  16 I I 3 12 8 1 0 7  6 8  
P~crotox~n* 0 25 16 0 2 5 14 9 5 0 7 6 9 

050  16 0 2  7 16 102 0 6  5 8  

Sahne - -  9 0 1 4 13 9 6  0 6  5 8 
3-mercaptopro- 10 0 9 0 2 4 8 6 5 0 5 6 6 

p~ontcac~d* 200 9 0 4  2 8 5 5 0 6  5 5 

Sahne - -  6 0 2  3 12 6 5  0 4  53  
Musomol ~r 0 5  8 0 2  6 20 II 1 0 5  5 9  

I 0 7 0 I 2 8 4 9  0 6  6 3  

Table denotes medial values Observations. for all groups, but for 
3-mercaptoprop~omc acid, were begun 15 m~n after IP administra- 
tion Observations for 3-mercaptoprop~omc acid were begun 10 mm 
after IP ~nject~ons The sexual behavior was observed through one 
series of copulation 

*Friedman two way ANOVA followed by Wdcoxon T test 
tKruskal Walhs test followed by Mann Whitney U test [28] 
IL ~ntrom~ss~on latency, MF mount frequency, IF mtrom~ss~on 

frequency. EL ejaculation latency, 111 mter-~ntrom~ss~on interval, 
PEI postejaculatory interval 

~ntervals (PEI)  U n d e r  no rma l  mat tng  cond i t ions  the  PEI  
lasts  4-5  m~n af te r  the  first e jacu la t ion  and  progress ive ly  
pro long ,  tn a very  regular  fash ton ,  by 1-2 m~n fol lowing each  
success tve  e jacula t ton  [20,27] Drug t r e a t m e n t  p roduced  an  
a b n o r m a l  mat ing  pa t t e rn  cha rac t e r i zed  by dras t tcal ly  
s h o r t e n e d  PEIs  Th~s effect  was  par t tcular ly  s t r ik ing af ter  
t r e a t m e n t  w~th (~- I b~cuculhne,  but  was  o b w o u s  as well af ter  
~njection of  p~crotoxm or  3 -MPA 

T r e a t m e n t  w~th (+ )  b t cucu lhne  and  p~crotox~n, but  not  
w~th 3 -MPA,  also s h o r t e n e d  the  e j acu la t | on  la tency  and the  
~nter - tn t romiss ton  tn te rva ls  The  r ea son  for  these  d~fferent 
effects  ~n the  copu la to ry  b e h a v t o r  a f te r  ~nject~on of  the dtf- 
f e ren t  GABA a n t a g o m s t s  ~s not  c lear  One  poss~bthty ~s tha t  
the i r  d~fference m ac t ton  on  the  sexual  b e h a v t o r  ref lects  the i r  
d~fference m po t ency  to ~nfluence the  GABAerg~c  sys t em 
Pharmaco log ica l  da ta  show tha t  ( + )  b~cuculhne meth~od~de 
~s a more  po ten t  G A B A e r g i c  a n t a g o m s t  than  p~crotoxm m 
severa l  sy s t ems  [5, 13, 14]. Moreove r ,  sys temic  admtms t r a -  
t ton  of  3 -MPA reduces  cent ra l  G A B A  levels  only to 20-45% 
[15] Our  f inding showing  a more  m a r k e d  reduc t ion  m the  
PEI  af te r  t r e a t m e n t  w~th ( + )  b~cuculhne meth~od~de than  
af te r  p t c ro toxm or  3 -MPA tn jec t ion  ~s m hne  w~th th~s obser -  
va t ion  A n o t h e r  poss ib le  m t e r p r e t a t t o n  ~s tha t  the  d rugs  af- 
fect  o t h e r  n e u r o t r a n s m t t t e r  sy s t ems  which  are  revo lved  m 
the  e x p r e s s t o n  of  par t t cu la r  b e h a v i o r  c o m p o n e n t s  of  mat ing .  
B~ochemtcal  da ta  show that  ( + )  b~cuculhne tn add~aon to 
be ing  a GABA an tagon ts t  may  inf luence  the  chohnerg~c sys- 
t em [9,30]. We have  recen t ly  s h o w n  that  a d m t n t s t r a a o n  of  
the  chohnergac  agomst ,  o x o t r e m o n n e ,  causes  a htghly stgmf- 
~cant r educ t ton  of  the  e jacu la t ion  l a tency  and  the  n u m b e r  of  
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tntrormss~ons preceding ejaculation, no changes occurring 
on the length of the PEI [21]. It could be speculated that (+) 
bicuculline affects the mating pattern by stimulating both the 
chohnergic system, thereby influencing the ejaculation la- 
tency, and the GABAerlcc system, thereby affecting the 
PEI Further research, however,  ~s reqmred to test these 
~nterpretations 

Drugs injected m the MPOA stimulating the GABAerg~c 
system resulted ~n a depression of sexual activity. A rela- 
tionship between the decrease m sexual activity and general 
motor activity cannot be excluded. However,  ~njection of 
musc~mol m the nucleus caudatus-putamen, a brain structure 
of  essential importance for motor activity, was not followed 
by any alterations ~n the sexual behawor, and about 40 per- 
cent of the ammals treated with compounds increasing 
GABAerg~c transmission still showed mounting behavior 

Pharmacological data show that musctmol and EOS are 
more effective ~n stimulating the GABAerg~c system than 
GABA itself [6, 14, 19] Present findings showing a complete 
abohshment of  sexual behavior after injection of either EOS 
or muscimol, and only a shght prolongation m the mtrom~s- 
s~on latency following GABA admimstrat~on, are in line w~th 
th~s observation. Furthermore, it is well estabhshed from 
behavioral research [17] that GABA is only effective w~thm a 
few m~n after ~ntracerebral admimstrat~on presumably be- 
cause of its rap~d reuptake and metabohzat~on [4,61. 

Behavior alteration resembling those observed after 
lntrapreoptic-area injection of  picrotoxin, (+) b~cuculline or 
3-MPA have been previously demonstrated following elec- 
trical stimulation through electrodes ~mplanted ~n the MPOA 
[23,31] and after large electrolytic lesions ~n the medial 
bramstem at the level of the d~encephahc-mesencephahc 
junction [11]. It appears from these various observations that 

neurons extended over an area encompassing the MPOA 
rostrally and the medml mesencephalon caudally constitute 
part of  a neuronal substrate for the regulation of some spe- 
cific aspects of  the sexual behavior and that G A B A  may be a 
neurotransmitter m th~s substrate. Recently electrolytic and 
neurochemical lesions in the midbra~n raphe nuclei and 
serotonergic pathways [22,24] were reported to cause a 
shortemng of the eJaculation latenc~es and postejaculatory 
intervals, suggesting that serotonin may be another transmit- 
ter revolved in the control of these behavior components. 
Catecholammes may also have a role m these behavioral 
features since electrolytic and neurochem~cal lesions in brain 
areas containing noradrenaline or dopamine were followed 
by similar behawor changes [2, 3, 10, 25, 26]. The specific 
role of these different neurotransmitters in the behavioral 
alterations cannot be judged on the bas~s of present data. It 
should be noted, however,  that the effects on the PEI after 
manipulation of  the brain monoamme systems are less 
marked when compared to those observed after GABA 
antagomst rejection. 

It ~s proposed that a GABAerg~c system m the MPOA has 
an ~nhibitory function m the neural substrates of masculine 
sexual behawor. It is further suggested that th~s inhibitory 
action determines the periods of sexual mact~vtty following 
ejaculation. To specify in more detail the neural systems 
involved m th~s inhibitory function further studies should be 
undertaken 
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