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PARENTAL BEHAVIOR AND HYPOTHALAMIC-BRAINSTEM MECHANISMS

Tsuyoshi SHIMURA and Minoru SHIMOKOCHI

The present review concerns with a discussion of the hypothalamic-brainstem mechanisms
underlying parental behavior in the laboratory rat. Research accumulated over the past years has
shown that the immediate onset of parental behavior at parturition is hormonally mediated. On
the contrary, the maintenance of parental behavior during the postpartum period is believed to
have a nonhormonal basis. Once the parturient female becomes responsive to pup-related stimuli,
parental behavior is then maintained and subsequently declines during the postpartum period in
response to sensory stimuli from the pups that act directly on the neural mechanisms underlying
parental behavior. As parental behavior in the rat is composed of retrieving, nursing, nest-building,
and licking, in studies dealing with the neural basis of parental behavior, all of its components
should be measured.

Various research approaches have indicated that the medial prepotic area (MPO) in the
hypothalamus is important for the onset and the maintenance of parental behavior in the rat.
Electrolytic and radio-frequency lesions of the MPO severely disrupt parental behavior. Knife
cuts that sever the mediolateral connections of the MPO also disrupt parental behavior. In addition,
estradiol implants into the MPO facilitate parental behavior. These findings have led to the view
that the laterally projecting efferents of the MPO neurons toward the brainstem are critical for
parental behavior. This notion is also supported by our findings on behavior-specific neuronal
activities in the MPO and the ventral tegmental area during parental behavior in the rat.

In conclusion, the descending projections from the MPO may influence the brainstem motor
mechanisms essential for the display of certain aspects of parental behavior. Several limbic
forebrain mechanisms may contribute to the efficient organization of parental response patterns.
However, more research is needed to determine the anatomical circuits and the physiological
mechanisms underlying parental behavior.



