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The medial preoptic area (MPOA) is an important regulator of male sexual
behavior. Dopamine facilitates copulation in many species. Microinjections of
dopamine agonists into the MPOA facilitate, and antagonists impair, male sexual
behavior.! Extracellular dopamine increases in the MPOA of male rats during pre-
copulatory exposure to an estrous female and during copulation.! A major source of
input to the MPOA is the medial amygdala (MeA). The MeA receives input from the
olfactory bulbs and vomeronasal organ; it processes and relays this information to
the MPOA and other sites.2Z MeA lesions impair copulation? and block the increase
in noncontact erections? and facilitation of copulation* that result from exposure to
an inaccessible estrous female. Finally, androgen implants in the MeA restore some
measures of sexual behavior in castrates.! Here, we review recent reports by our lab-
oratory, showing that MeA lesions blocked the mating-induced release of dopamine
in the MPOA and that chemical stimulation of the MeA enhanced extracellular
dopamine in the MPOA of male rats.

METHODS

Experiment 1

Sexually experienced males were anesthetized and received bilateral radiofre-
quency lesions or sham lesions of the MeA and guide cannulas aimed at the MPOA
for microdialysis. After 14 days, dialysis probes were inserted. After 5 hours, base-
line samples were collected. An estrous female was then placed in a wire cage above
the male. Finally, the animals copulated for 30 minutes. Behaviors were recorded,
and dialysis samples were collected every 6 minutes. Samples were assayed using
high-performance liquid chromatography with electrochemical detection (HPLC-EC).
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Experiment 2

Urethane-anesthetized male rats received ipsilateral microdialysis probes in the
MPOA and cannulas above the MeA for microinjections. After 5 hours, baseline
dialysis samples were collected, and glutamate and L-trans-2,4-PDC (glutamate
uptake inhibitor) were then coinjected into the MeA for stimulation. Six more sam-
ples were then collected from the MPOA. Samples were assayed as above.

RESULTS AND DISCUSSION

In Experiment 1, MeA lesions impaired copulation (FIG. 1). Males with MeA
lesions had fewer ejaculations, required more time and intromissions to achieve ejac-
ulation, and required more time to reinitiate copulation after ejaculating. Moreover,
MeA lesions also blocked the mating-induced increase in extracellular MPOA-
dopamine (DA) seen in animals with sham lesions (FiG. 2). In Experiment 2, chem-
ical stimulation of the MeA increased extracellular dopamine in the MPOA (FiG. 3).
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FIGURE 1. Medial amygdala (MeA) lesions impaired copulation, compared to shams.
Each value is the mean = SEM (**P <0.01; **"P <0.001). Reprinted from Dominguez et al.’
with permission. Copyright 2001 by the Society for Neuroscience.
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FIGURE 2. Extracellular dopamine in the medial preoptic area (MPOA) of controls in-
creased during the precopulatory period (PRE) and copulatory periods (C-1, C-2, and C-3),
but decreased to near baseline during the postcopulatory period (POST). Extracellular
dopamine did not change significantly in rats w1th medlal amygdala (MeA) lesions. BL,
baseline. Each value is the mean + SEM ("P <0.05; *“P <0.01). Reprinted from Domlnguez
et al.® with permission. Copyright 2001 by the Society for Neuroscience.
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FIGURE 3. Extracellular dopamine in the medial preoptic area (MPOA) increased
after medial amygdala (MeA) chemical stimulation, but not after vehicle microinjections.
Each value is the mean + SEM (“P <0.05). Reprinted from Dominguez ef al.® with permis-
ston. Copyright 2001 by Elsevier Press.
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In these experiments, lesions of the MeA impaired copulation and inhibited
mating-induced dopamine release in the MPOA, which normally facilitates male
sexual behavior.! In addition, chemical stimulation of the MeA increased extracel-
lular dopamine in the MPOA. Together, these data suggest that increased dopamine
release in the MPOA during exposure to an estrous female and during copulation is
mediated, at least in part, by the MeA, which is important for the integration of
sexually exciting chemosensory input and for androgen’s facilitation of male sexual
behavior.
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