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Summary. Neurons m the region of the rostral nucleus 
paragigantocellularis (nPGi) mediate the inhibition of 
spinal sexual reflexes. Anatomical and pharmacological 
evidence is presented supporting a role for 5-hydroxy- 
tryptamine (5-HT) in this inhibition. Neurons in the 
rostral nPGi project to the ventral horn in the vicinity of 
the pudendal motoneurons. A significant number (78% 
ipsilateral) of these neurons contain 5-HT. Anterograde 
tracing with Phaseolus leucoagglutinin (PHA-L) con- 
firmed the nPGi projection to pudendal motoneuron and 
interneuronal areas of the lumbar cord. 5-HT immuno- 
reactive fibers and presumptive terminals surround the 
pudendal motoneurons. Urethral stimulation, in the 
anesthetized male rat, elicited penile erections, ejacula- 
tion and rhythmic contractions of the perineal muscles, 
we have used the term coitus reflex to describe this re- 
sponse. Intrathecal injection of 5-HT (4-50 Izg) abolished 
the coitus reflex. Methysergide (1-10 mg/kg i.v.) preven- 
ted the 5-HT induced blockade of the coitus reflex. These 
data support the hypothesis that 5-HT is involved in the 
descending inhibition of spinal sexual reflexes. 
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Introduction 

It has long been assumed, on the basis of clinical and 
experimental evidence, that spinal sexual reflexes are 
under inhibitory control from the brainstem. However, 
the source of this inhibition was unknown. A model was 
developed in our laboratory for evoking sexual reflexes 
in the anesthetized male and female rat (Chung et al. 
1988; McKenna et al. 1991). This reflex consists of a 
coordinated response involving sympathetic (hypogastric 
nerve), parasympathetic (pelvic nerve) and somatic 
(pudendal nerve and perineal muscle EMG) rhythmic 
activity, penile erections and expulsion of the urethral 
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contents and may model ejaculation and climax in the 
rat. This reflex is elicited upon urethral distension or 
probing the urethra with a fine catheter. We have used 
the term coitus reflex to describe the neural and physio- 
logic events of this reflex (Chung et al. 1988; McKenna 
et al. 1991). The fact that this reflex is only seen in the 
spinalized animal suggests that the brainstem exerts a 
strong inhibition over this reflex. We recently identified 
an area in the ventral medulla that mediates this inhibi- 
tion (Marson and McKenna 1990). Brainstem transec- 
tions rostral to the facial nucleus in the medulla oblon- 
gata, failed to release the inhibition. However, bilateral 
electrolytic or neurotoxic lesions of the ventral medulla 
in the region of the rostral nucleus reticularis paragigan- 
tocellularis (nPGi) consistently evoked the reflex upon 
urethral distension (Marson and McKenna 1990). 

The presence of 5-HT containing neurons in the 
nPGi, in the region that controls the descending inhibi- 
tion of spinal sexual reflexes, suggests that serotonergic 
mechanisms may be involved in the descending inhibition 
of spinal sexual reflexes. 5-hydroxytryptamine (5-HT) 
has been implicated in the control of sexual behavior and 
sexual reflexes (Fernandez-Guasti et al. 1989; Mas et al. 
1985; McIntosh and Barfield 1984), however, the loca- 
tion of 5 H T  neurons in the brain that exert these effects 
are largely unknown. Neurons that contain 5-HT are 
present in the medullary raphe nuclei and ventral 
medulla reticular formation including the rostral nPGi 
(Steinbusch 1981; Marson and Loewy 1985). Bulbospi- 
nal neurons containing 5-HT project to the lumbar spi- 
nal cord in the rat (Bowker and Abbott 1990) and cat 
(Marson 1989). In addition, 5-HT receptors have been 
located in the lumbar cord (Monroe and Smith 1983; 
Fischette et al. 1987). 

The present study provides anatomical and pharma- 
cological evidence for the involvement of 5-HT in the 
descending inhibition of sexual reflexes in the anes- 
thetized male rat. 
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Methods 

Anatomical studies 

Male Sprague-Dawley rats [Charles River, 275450 g) were anes- 
thetized with ketamine/xylazine (ketamiue 90 mg/kg, (Aveco) xyl- 
azine 15 mg/kg, (Rugby)] and tracers were administered into the 
brain or spinal cord using aseptic procedures. Rats were given the 
analgesic Buprenex (buprenorphine hydrochloride 0.1-0.3 mg) 
postoperatively. 

Retrograde tracing combined with immunohistochemistry 

A laminectomy was performed at L1 vertebrae to expose the sixth 
lumbar segment of the spinal cord. Rhodamine latex microspheres 
(RITC beads, 40-400 nl, 4% w/v in distilled water, Lumafluor Inc., 
NJ) or Flurogold (100-800 nl, 4% w/v in distilled water, Fluor- 
chrome Inc., CO) was pressure injected unilaterally into L6 using 
a glass micropipette (tip size 10-50 ~tm). Following 9-20 days 
survival, rats were reanesthetized with ketamine/xylazine and per- 
fused transcardially with 4 % paraformaldehyde in 0.1M phosphate 
buffer, pH 7.3. The spinal cord was dissected out and the dorsal 
roots counted to verify the level of the injection site which was 
visible when illuminated with an UV lamp. Sections of the spinat 
cord were cut (50 gm), mounted onto slides and coverslipped with 
Krystaton (Harleco, EM Diagnostics Systems, Inc.) for microscopic 
identification of the injection site. The brainstem was cut into 
sections (30 gm) and every third section was mounted onto slides 
and examined for retrogradely labelled cell bodies. Every third 
section of the medulla oblongata was incubated in rabbit antibody 
to 5-HT conjugated to bovine serum albumin (1:500 dilution, 
Incstar) for 48 h. Sections were subsequently incubated in fluores- 
cein isothiocyanate (FITC)-conjugated goat anti rabbit IgG (1:50 
dilution, Cappel) for t h, then mounted onto slides. The sections 
were examined for identification of RITC retrogradely labelled cell 
bodies and FITC labelled 5-HT immunofluorescence using a Leitz 
microscope equipped for epifluorescence. The 5~HT immunoreac- 
tive stain was totally blocked with 10 lain 5-HT conjugated to 
bovine serum albumin as previously reported (Marson and Loewy 
1985). 

The location of 5-HT immunoreactivity in the lumbosacral 
spinal cord was examined. Rats were perfused with 4% paraformal- 
dehyde, segments T12-S 1 of the spinal cord were dissected out, and 
horizontal sections (50 gm) cut and incubated in rabbit antibody to 
5-HT (1:500 dilution) for 48 h. The sections were then processed 
using a modified peroxidase anti-peroxidase technique (Sternberger 
1977). 

Anterograde tracing studies 

Rats were placed into a stereotaxic holder and a small dorsal 
craniotomy was performed. A glass micropipette (tip size 5-15 gin) 
was lowered into the medulla (coordinates 2-2.5 mm caudal to 
lambda, 1.3 mm lateral to the midline and 8.5 mm beneath the brain 
surface). Phaseolus leucoagglutinin (PHA-L) was iontophoresed 
into the medulla using positive direct current (7 s on 7 s off 5 laA 
for t 5-30 rain). Following a survival period of 7-21 days, rats were 
perfused with 4% paraformaldehyde in 0.1 M phosphate buffer. The 
brainstem and spinal cord were dissected out and postfixed for 
2-4 h, then placed into 25% sucrose solution for 1-3 days. Coronal 
sections (50 gm) were cut through the medulla and processed for 
identification of the injection site. Horizontal sections (30 gm) of the 
spinal cord (T13-S1) were processed for identification of PHA-L 
immunoreactive fibers and terminals using the avidin-biotin (ABC) 
procedure. Briefly, sections were incubated in 0.1 M phosphate 
buffer containing 0.4% Triton X100 and 10% normal rabbit serum 
for 1-2 h and then incubated in goat anti PHA E + L  (1:1000, 

Vector Labs) for 48 h. Sections were reacted using the Vectastain 
ABC kit, incubated in diaminobenzidine (50 mg/100 ml 0.1 M 
phosphate buffer) containing 0.12% hydrogen peroxide. Sections 
were washed, mounted onto glass slides and coverslipped with DPX 
mountant (BDH Chemicals, PoNe UK). 

Pharmacologic studies 

Male Sprague-Dawley rats (350-490 g) were anesthetized with 
urethane (1.2-1.5 g/kg i.p. or s.c.). The carotid artery and jugular 
vein were cannulated for measurement of arterial blood pressure 
and administration of drugs, respectively. The trachea was can- 
nulated for artificial respiration using a Harvard rodent respirator. 
The rectal temperature was maintained between 37-39 ° C with a 
thermostatically controlled heating lamp. A catheter (PE 50) con- 
nected to an infusion pump and pressure transducer was inserted 
into the urethra from a bladder incision and tied in place. The rat 
was then mounted into a stereotaxic frame. Drugs were adminis- 
tered into the spinal cord by a catheter (PE 10, 8-10 lal capacity) 
passed into the subarachnoid space via an incision in the atlanto- 
occipital membrane and advanced caudally so that its tip lay at the 
upper lumbar level of the spinal cord. Drugs were delivered in 
artificial cerebrospinal fluid (CSF). For drug delivery the intrathecal 
catheter was prefilled with CSF (10 gl capacity), the drug was 
injected into the catheter using an Hamilton syringe, the drug was 
then displaced so as to fill the catheter to its tip by a further infusion 
of 10 gl of CSF to ensure no drug remained within it. Subsequent 
administration of the same or a different drug was performed 
similarly by first displacing the 10 gl CSF and allowing 2-5 min for 
dispersal. Control injections of 10 gl CSF were performed prior to 
drug administration and the coitus reflex examined for 2-20 rain 
after CSF injection. At the end of the experiment 10 gl of Chicago 
Sky Blue was injected into the intrathecal catheter to verify the 
location and approximate spread of the drugs. The catheter was 
located around L3-L5 segments and the dye spread over 2 3 seg- 
ments. 

The coitus reflex was elicited by urethral distension accom- 
plished by infusing saline through the urethral catheter and briefly 
occluding the urethral meatus (Marson and McKenna 1990) and 
monitored via EMG electrodes implanted into the bulbospongiosus 
muscle (BC). Prior to spinal cord transections, the urethral disten- 
sion was ineffective in eliciting the coitus reflex, that is, no penile 
erections or ejaculatory responses were seen following urethral 
stimulation. Transections of the spinal cord at C1 removed the 
descending inhibitory control from the ventral medulla, and un- 
masked the coitus reflex. The effect of drug administration on the 
coitus reflex could then be examined. Drug effects were monitored 
for 1-2.5 h after drug infusion or until the coitus reflex returned. 
The coitus reflex was evoked at intervals greater of 2-5 min. Control 
experiments have shown that the coitus reflex can be reproducibly 
evoked at 2 min intervals for up to 3 h (maximum time tested). 
Systemic administration of drugs were given 5-20 rain prior to 
intrathecal drug infusions. 

Drugs 

CSF (NaC1, 4g; Na HCO3, 2.3g; KCI, 0.18g; KH2PO 4, 0.9g; 
CaClz, 0.25g; MgCI2, 1.7g; Na2SO4, 0.07g; glucose, 1.06g in 1 liter 
H a t )  pH 7.4. 5-hydroxytryptamine creatinine sulfate (5-HT, RBI), 
methysergide (Sandoz). 

Data analysis 

The data are presented as mean±S.D,  fbr the given numbers of 
rats. Data were analyzed using an unpaired t test. 
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Fig, 1. Drawings of the medulla oblongata illustrating the distribu- 
tion of spinally projecting neurons after injection of RITC beads 
into the ventral ho:aa of L6 of the spinal cord (see inset). Filled 
circles, 1-5 RITC labelled neurons; open squares, 1-5 5-HT la- 
belled cells; filled circles inside squares, 4-10 RITC-5-HT double 
labelled neurons: stars represent RITC-5-HT double labelled 
raphe neurons. Abbreviations: G-gracilis nucleus; Cu-cuneate nu- 

cleus; XII-hypoglossal nucleas; LRN-tateral reticular nucleus; 
NTS-nucleus of the tractus solitarius; NA nucleus ambiguus; I t -  
inferior olivary nuclei; RO-raphe obscurus; RP-raphe pallidus; 
MeVe-medial vestibular nucleus; SpVe = spinal vestibular nucleus; 
LVe-lateral vestibular nucleus; V-trigeminal nucleus; FN-facial 
nucleus; RM-raphe magnus; PH-prepostitus nucleus; VII-facial 
nerve 

R e s u l t s  

Anatomical studies 

Microinjection of  R I T C  beads into the 6th lumbar  seg- 
ment  of  the spinal cord, in the vicinity of  the pudendal  
motoneurons ,  retrogradely labelled cell bodies in the 

ventral medulla. These labelled cells were found along 
the length of  the nPGi with the highest number  of  cells 
located in the rostral port ion of  the nPGi,  and included 
cell bodies located on the surface o f  the medulla. In 
addition, retrogradely labelled cells were found in the 
nucleus gigantocellularis, primarily dorsal to the pyra-  
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Fig. 2A, B. Photomicrographs illustrating 
retrogradely labelled neurons in the rostral 
nPGi after injection of RITC beads into the 
spinal cord region of the pudendal moto- 
neurons A. 5-HT immunoreactivity in the 
same section B. Arrows indicate RITC 
labelled neurons that contain 5-HT. Scale 
bar = 50 ~tm 

I 

Fig. 3. Photomicrographs illustrating dense P H A - L  staining surrounding the dorsolateral (DL) and dorsomedial (DM) pudendal moto- 
neurons in L6 of the spinal cord. Scale bar = 50 gm 

P 

midal tract and raphe pallidus; fewer retrogradely la- 
belled neurons were found in the raphe obscurus and 
raphe magnus (Fig. 1). Retrogradely labelled cells were 
counted in the rostral nPGi (ie. from the rostral extent 
of the facial nucleus to the rostral third of the inferior 
olivary nucleus) within the area containing cell bodies 
that control the descending inhibition of spinal sexual 
reflexes (Marson and McKenna 1990). Combined retro- 
grade labelling and immunostaining for 5-HT revealed 
that 78 % of the retrogradely labelled cells ipsitateral to 
the injection site in the rostral nPGi contained 5-HT 
(Fig. 2). t 5% of the retrogradely labelled cells contralat- 
eral to the injection site contain 5-HT, although fewer 
retrogradely labelled cells were observed. Around half of 
the 5-HT neurons in the rostral nPGi project to the 
lumbar cord ipsilateral to the injection site and 5 % of the 
5-HT neurons contralateral to the injection site con- 
tained RITC beads. Virtually all the retrogradely labelled 

neurons in the raphe pallidus and raphe obscurus con- 
tained 5-HT immunoreactivity, whereas fewer retro- 
gradely labelled cell bodies in the raphe magnus contain 
5-HT. 

Anterograde tracing using P H A L  injected into the 
rostral nPGi confirmed that the nPGi projects to the 
vicinity of the pudendal motoneurons. Fibers and 
presumptive terminals were observed surrounding the 
pudendal motoneurons in L6 (Fig. 3), the dorsal gray 
commissure and lamina X surrounding the central canal 
in spinal segments L5-S1, suggesting that rostral nPGi 
neurons project to pudendal motoneurons and inter- 
neuronal areas in the lumbosacral spinal cord. Antero- 
grade labelling was observed on both sides of the spinal 
cord. Dense 5-HT immunoreactive fibers and presump- 
tive terminals were observed surrounding the dorso- 
medial and dorsolateral motoneurons in L6 spinal cord 
(Fig. 4). 
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Fig. 4A, B. Photomicrographs illustrating 5-HT immunoreactive 
fibers and presumptive terminal in the dorsolateral A and dor~ 
somedial B pudendal motoneuclei at L6, taken from horizontal 

sections of the spinal cord. Arrows indicate examples of 5 HT im- 
munoreactivity surrounding the motoneurons. Scale bar = 50 gm 
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Fig. 5A, B. Polygraph tracings demon- 
strating the effect of 5 H T  (5 lag i.t.) on 
the coitus reflex in the spinalized rat. 
The top tracings show bulbospongiosus 
muscle electromyographic activity (BC 
EMG). The middle tracings show the 
rectified and averaged BC EMG activity. 
The bottom tracings show the pressure 
within the urethra. Distension of the ure- 
thra was accomplished by infusion of sa- 
line and occlusion of the urethral mea- 
tus. The coitus reflex consisted of rhyth- 
mic bursting of the muscle following 
release of the occlusion. Prior to 5-HT, 
urethral distension evoked the coitus 
reflex (panel A). Intrathecal 5-HT sup- 
pressed the reflex (panel B) 

Pharmacologic studies 

In  the  anes the t ized  male ,  r a t  b i l a t e ra l  lesions o f  the  ros-  
t ra l  n P G i  cons i s ten t ly  a l lowed  the  coi tus  reflex to  be 
evoked  u p o n  d i s tens ion  o f  the  u re th ra .  The  coi tus  reflex 
cons is ted  o f  an  increase  in b u l b o s p o n g i o s u s  muscle  (BC) 

E M G  act iv i ty  du r ing  saline pe r fus ion  a n d  occ lus ion  o f  
the  u re th ra l  meatus .  W h e n  the  t h re sho ld  pe r fus ion  pres-  
sure h a d  been  reached,  release resul ted  in r h y t h m i c  firing 
o f  BC E M G  activi ty.  

Af te r  spinal  t ransec t ion ,  the coi tus  reflex cou ld  be 
cons is ten t ly  evoked  u p o n  saline infus ion  and  b r i e f  occlu-  
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Fig. 6A, B. Polygraph tracings illustrat- 
ing the antagonism of the 5-HT inhibi- 
tion by methysergide. Top tracings show 
bulbospongiosus muscle electromyo- 
graphic activity (BC EMG). Middle tra- 
cings show the rectified and averaged BC 
EMG. Bottom tracings show pressure 
within the urethra. The preparation is 
described in Fig. 5. Prior to methyser- 
gide or 5-HT, urethral distension evoked 
the coitus reflex (panel A), After methy- 
sergide (5 mg/kg), intrathecal administra- 
tion of 5-HT (5 gg) failed to abolish the 
coitus reflex (panel B) 

sion of the distal penis. Urethral threshold for eliciting 
the coitus reflex was 65.64-t6.4 mmHg (mean+S.D.), 
the number of bursts were 7.64-2.1 and the total burst 
duration was 43.34-26.1 s on average for 18 trials. In- 
trathecal injection of 5-HT (1-2 gg) increased the thresh- 
old for evoking the coitus reflex by 5-10 mmHg and in- 
creased the time taken to complete the reflex by 20-60 s, 
although the number of bursts were similar to the pre- 
5-HT values (n = 3). Intrathecal injection of higher doses 
of 5-HT (4-50 ~tg) totally abolished the appearance of 
the coitus reflex. The coitus reflex was blocked within 8 
min after injection of 5 gg 5-HT (Fig. 6). In the majority 
of experiments, once 5-HT had inhibited the coitus re- 
flex, it could not be re-evoked using physiological thresh- 
old pressures (ie 250-300 mmHg). Systemic administra- 
tion of methysergide, a general 5-HT receptor subtype 
antagonist, (1-10 mg/kg i.v.) given 5-20 min prior to 
5-HT, consistently prevented the 5-HT induced inhibi- 
tion of the coitus reflex (Fig. 6). The coitus reflex could 
still be evoked 20 min after intrathecal administration of 
5-HT in the presence of methysergide. The number of 
bursts (10___2.2) and total b~rst duration (36.3___ 14.8 s, 
n = 4), were not significantly different from non-treated 
spinalized trials. 

D i s c u s s i o n  

These studies provide anatomical and pharmacological 
evidence for the involvement of 5-HT in modulating the 
descending inhibition of spinal sexual reflexes. Previous 
studies demonstrated that 5-HT neurons in the ventral 
medulla project to the lumbar cord (Bowker and Abbott 
1990; Skagerberg and Bj6rklund 1985). The present 
study demonstrated that a significant number (78%) of 
retrogradely labelled neurons in the rostral nPGi that 
project to the ventral horn, in the vicinity of the pudendal 
motoneurons, contain 5-HT. These data are consistent 
with the percentage of bulbospinal 5-HT neurons recent- 
ly reported by Bowker and Abbott (1990). The pudendal 

motoneurons are located in the dorsolateral and dor- 
somedial nuclei and project to the bulbospongiosus (BC) 
and icshiocavernousus (IC) muscles and external anal 
and urethral sphincters (McKenna and Nadelhaft 1986) 
and play an important role in sexual and excretory beha- 
vior. The BC and IC muscles are essential for the forma- 
tion of cups and flips, respectively, which are important 
components of sexual reflexes (Sachs 1982). Many stu- 
dies have shown that medullary 5-HT neurons project to 
the cervical, thoracic and lumbar cord. Thus 5-HT con- 
taining neurons may send collaterals to more that one 
spinal cord segment which subserve respiratory, car- 
diovascular and sexual reflexes. 

The neurochemical characteristics of nPGi neurons 
have been mapped and many 5-HT spinally projecting 
neurons also contain substance P, met-enkephalin, thy- 
rotropin releasing hormone and GABA (Sasek et al. 
1990; Marson 1989; Johansson et al. 1981 ; Millhorn et 
al. 1987). While neurons located in the caudal nPGi and 
ventral medulla play a role in cardiovascular control 
(Caverson and Ciriello 1987), our data suggest that neu- 
rons in the rostral nPGi control the descending inhibition 
of sexual reflexes (Marson and McKenna 1990). Bilateral 
electrolytic lesions of the nPGi substantially increase 
copulatory efficiency in male rats, providing behavioral 
evidence that this region is involved in sexual function 
(Maillard and Edwards 1990). Since the execution of 
sexual behavior involves an integration of cardiovas- 
cular, respiratory and pelvic responses, the nPGi appears 
to be a likely candidate for the integration of these re- 
flexes whose inputs may arise from more rostral sensory 
and autonomic brainstem inputs. 

Anterograde tracing using PHA-L confirmed the 
projection from the rostral nPGi to the region of the 
pudendal motoneurons and interneuronal areas of the 
lumbar cord. Previous anterograde tracing studies have 
shown that neurons in the ventral medulla, including the 
region of the nPGi, project to the lumbar cord in the 
vicinity of the pudendal motoneurons and autonomic 
areas thought to innervate the genitalia (Holstege and 
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Kuypers 1987). 5-HT containing fibers and presumptive 
terminals surround the motoneurons in the lumbar cord 
(present study, Steinbusch 1981). Moreover, 5-HT im- 
munoreactive staining was significantly reduced after 
complete spinal transection, suggesting that the 5-HT 
input arose from supraspinal neurons (Micevych et al. 
1986). 

The neurophysiological components comprising the 
coitus reflex in the present model are remarkably similar 
to those present during ejaculation and climax in the 
human male (Gerstenberg et al. 1990), supporting the 
contention that the coitus reflex is an appropriate model 
for studying sexual reflexes in the anesthetized rat. The 
coitus reflex appears to be the neural substrates of ejacu- 
latory responses as it is elicited, in the male, by the 
build-up of seminal fluid in the urethra (McKenna et al. 
1991). The coitus reflex may also be viewed as the ability 
of the spinal cord to coordinate sexual reflexes (Chung 
et al. 1988; McKenna et al. 1991). 

The present study proposes that 5-HT containing 
neurons in the rostral nPGi that project to the vicinity of 
the pudendal motoneurons modulate the inhibition of  
spinal sexual reflexes. Previous work monitoring sexual 
behavior primarily focused on ascending 5-HT path- 
ways. Electrolytic or neurotoxic lesions of the midbrain 
raphe or intracerebroventricular injection of neurotoxic 
agents facilitated sexual behavior (McIntosh and Bar- 
field 1984; Larsson et al. 1978). Microinjection of 5-HT 
into the midbrain tegmentum decreased the time to ejac- 
ulate and the number of intromissions (Hillegaart et al. 
1989). These authors postulated that 5-HT was acting on 
autoreceptors to inhibit their firing and release of 5-HT 
from projection sites. In contrast, augmentation of 5-HT 
activity also elicits spontaneous erections and ejaculatory 
responses (Berendsen and Broekktamp 1987; Renyi 
1986). Therefore, 5-HT may have both facititatory and 
inhibitory effects on sexual function depending on the 
receptor subtype, location of receptors and the animal 
model. These results are further confused by the presence 
of 5-HT in supraspinal, spinal and peripheral sites in- 
volved in sexual behavior. 

Several studies have investigated the effect of 5-HT 
receptor subtypes on sexual behavior. Systemic ad- 
ministration of the 5-HT2 receptor selective ago- 
nist DOI, [1-(2,5-dimethoxy-4-iodophenyl)-2-amino- 
propane], or administration of the 5-HT2 receptor selec- 
tive antagonists, LY53857 and LY281067, demonstrated 
an inhibitory role for the 5-HTz receptor on male sexual 
behavior (Foreman et al. 1989). Systemic administration 
of 5 I-IT1B receptor agonists, RU24969 ([5-methoxy-3- 
(1,2,3,6-tetrahydro-4-pyrinyl)-indote), TFMPP ([1-(m- 
trifluoromethylphenyl)piperazine] and MCPP ([1-(m- 
chlorophenyl)piperazine]) also inhibit male sexual behav- 
ior (Fernandez-Guasti et al. 1989). While, 5-I-IT1A recep- 
tor agonists, 8OHDPAT (8-hydroxy-2-(di-n-propylami- 
no)tetraline), ipsapirone or 5-MeODMT (5-methoxy- 
tryptamine) facilitate sexual behavior (Ahlenius et al. 
1989; Schnur et al. 1989; Lee et al. 1990; Ahlenius and 
Larsson 1991). However, 8OHDPAT suppresses ejacula- 
tion and erection ex copula (Schnur et al. 1989; Lee et 
al. 1990), although some evidence for reduced seminal 

plug weight in copula was found suggesting inhibition of 
ejaculatory mechanisms (Schnur et al. 1989). In addition, 
5-HT1A receptor activation also stimulates arousal, 
which may explain the differential effects seen ex copula 
and during mating behavior (Lee et at. 1990). The fact 
that 5-HT receptor agonists have demonstrated conflict- 
ing actions on sexual behavior is obscured by multiple 
5-HT pathways which may enroll multiple receptor 
subtypes in its action. 

We have demonstrated that intrathecal injection of 
5-HT, in the spinalized anesthetized male rat, blocks the 
appearance of the coitus reflex and that this blockade is 
reversed by methysergide. This suggests that endogenous 
5-HT may act in the lumbar cord to inhibit sexual re- 
flexes. Systemic administration of MCPP, a 5-HT1B re- 
ceptor agonist, evoked rhythmic contractions of the pel- 
vic muscles, increased intracavernous pressure and cav- 
ernous nerve activity. Spinal cord transection facilitated 
the neural firing and evoked reflexes suggesting that a 
supraspinal descending inhibitory input could influence 
the MCPP response and that MCPP may act either 
directly or indirectly on autonomic and somatic path- 
ways controlling sexual reflexes (Steers and De Groat 
1989). 5-HT1B, 5-HTlc and 5-HT2 receptor activation 
facilitates the excitability of spinal cord motoneurons 
and 5-HT1A receptors may be involved in enhancement 
of somatomotor outflow at sites presynaptic to the moto- 
neurons (Jackson and White 1990). The effect of MCPP 
and other 5-HT receptor selective agonists and antago- 
nists on the coitus reflex in the intact and spinalized rat, 
in addition to recordings of pelvic efferents and afferents 
would provide further information as to the neural mech- 
anisms controlling ejaculation and climax. 

The present study demonstrates a role for 5-HT in the 
descending inhibition of sexual reflexes by bulbospinat 
neurons located in the rostral nPGi. This does not pre- 
clude the involvement of other 5-HT brainstem path- 
ways in modulating sexual function. Further studies us- 
ing intrathecal injections of 5-HT receptor agonists and 
antagonists will further define which receptor subtype/s 
are involved in the reflex. This preparation will provide 
useful information which may be obscured in the behav- 
ing animal by conflicting effects of drug actions on sexual 
reflexes, arousal, or motor activity. 
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