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How does the brain regulate maternal behavior in mammals? For the typical mammal, the hormonal
changes which occur near the end of pregnancy act on the brain to facilitate maternal responsiveness
toward infants. One important site where hormones act is a hypothalamic region called the medial
preoptic area (MPOA). Research shows that the hormones estradiol and prolactin, and the neuropeptide
oxytocin, act on the MPOA to stimulate maternal behavior. The neural outputs of the MPOA facilitate
maternal behavior in two ways: by depressing circuits derived from the amygdala which give rise to
avoidance, withdrawal, and defensive responses, and by exciting neural circuits which activate positive
acceptance responses toward young infants. With respect to the latter, MPOA interactions with the
mesolimbic dopamine system have been found critical for promoting positive maternal responses.
Research on the neural basis of maternal behavior has been performed primarily with rodents or sheep as
subjects. However, since maternal behavior is a defining characteristic of mammals, its core neural
circuits should be evolutionarily conserved and therefore the rodent and sheep findings are expected to be
relevant to the neural basis of parenting in humans. By understanding how the brain normally operates
to control maternal behavior we gain insight into how dysregulated maternal circuits might cause faulty
maternal behavior. Research on rodents, nonhuman primates, and humans, has shown that when infants
are neglected or abused by their mothers they grow up to be poor mothers. Research on rodents indicates
that lower levels of maternal care affect the offspring so that amygdala hyperactivity and MPOA
hypoactivity occur and this may be the mechanism mediating the development of maternal behavior
deficits in the offspring.
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