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The effect of prenatal exposure to morphine on learning and

memory and activation of CREB & PKC in the hippocampus
of developing rats
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Certain neuropsychological sequels, particularly in the ability of learning and social
adaptation, have found in children born to mothers addicted to morphine or heroin
during pregnancy. The underlying neuropsychological mechanisms we unclear. We,
previous had found that rats born to dams rats chronically received daily morphine
injection through the whole course of pregnancy had decrease in the expression of
N-methyl-D-asparate (NMDA) receptor and kainic acid-induced calcium/calmodulin
kinase Il activity in the hippocampus during developing stage. Given that activation

of the NMDA receptor and CaMKII are essentially required for the function of



learning and memory, it is possible that that prenatal exposure to morphine will
cause disability in the learning and memory in the developing rats born to
morphine-treated rats. To address this issue we determine the ability of learning
and memory in the rats born to dam rats chronically received morphine during
prenatal period by water maze experiment. We also determined the expression of
two elements downstream to the activation of NMDA receptor and CaMKII, namely,
the activation of protein kinase C and cAMP response element binding protein
(CREB), in the hippocampus using immunoblotting assay. The study of water maze
showed that no change in the ability of learning or memory in the morphine group
rats at postnatal day 30 as compared to that of control group rats. However, there
is a trend of decrease in both learning and memory ability of morphine group rats on
postnatal day (PND)60. Immunoblotting assay study showed that on PND 30 and 60,
the endogenous activated form of CREB of morphine was significantly lower than
that of control group rats. On the other hand, no difference in the expression of
activated form of PKC between control and morphine group rats on either PND30 or
PND 60. There is no difference between control and morphine group in term of kainic
acid-induced activation of CREB and PKC on any examined PND. This study suggests
that prenatal exposure to morphine might disturb the development of learning and
memory function in the developing rats, and one possible mechanism is through the
inhibition in the activation of NMDA receptor-CaMKII-CREB pathway in the

hippocampus.



