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MASCULINE COPULATORY BEHAVIOR AND
THE MEDIAL PREOPTIC AREA

T. SHIMURA & M. SHIMOKOCHI

In this article, we reviewed the physiological functions of the medial preoptic
area (MPO) upon masculine copulatory behavior of the rats.

When the male starts copulation, the partner must be in estrous. Then, the male
needs to identify whether the female is in estrous or not by various means. Observa-
tions of natural behavior or of experimental anosmia suggested that olfactory
stimuli from the estrous female were particularly important for the initiation of
copulatory behavior of the male. On the other hand, the estrous female also displays
some soliciting behavior (hopping, darting, and ear wiggling) to stimulate male’s
copulatory behavior. Furthermore, the male may communicate with the female by
ultrasonic vocalization during copulatory behavior. Thus, the behavioral interaction
between male and female seems to play an important role for the initiation and
maintenance of the copulatory behavior.

The masculine copulatory behavior is controlled by gonadal hormone. Castration
of sexually vigorous male rat abolished his copulatory behavior. Testosterone injection
to postpuberally castrated male rat restored the copulatory behavior. These results
lead to the suggestion that testosterone is indispensable in appearance of the mascu-
line copulatory behavior. The site encompassing preoptic-anterior hypothalamus
showed the highest uptake of testosterone in the brain of the male rat. Implantation
of crystalline testosterone in this région restored the copulatory behavior in castrated
male rats whereas implantation outside this area were less effective. These facts
strongly suggest that the active site of testosterone eliciting the masculine copulatory
behavior is the area encompassing preoptic-anterior hypothalamus.

The masculine copulatory behavior is also controlled by neural system. Bilateral
total MPO lesions resulted in abolishment of the masculine copulatory behavior
without gonadal atrophy. Electrical stimulation of MPO sometimes elicited exagger-
ated masculine copulatory behavior. Some MPO neurons of the male started to
increase its firing prior to pursuit of the female and maintained its higher firing
during copulation. From these results, MPO might be considered to exert facilitatory
neural effects upon the masculine copulatory behavior.

Results obtained from endocrinological and neurophysiological studies agree in the

intention that MPO plays a central role in appearance of the masculine copulatory
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behavior. Perhaps, the hormonal and neuronal informations may integrate in this
area, and the MPO may behave as the final common nucleus of the masculine
copulatory behavior. However, in order to clarify these facts, further studies are
necessary not only to examine the way of interaction between hormone and neuron,
but to identify specific neurons (their fiber connections and neurotransmitters)

relating to the masculine copulatory behavior.



