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Aging is associated with a decline in cognitive functions that can be explained by changes in

hippocampal synaptic plasticity. Aged hippocampus exhibited a restructuring of neuronal process
and loss of synaptic integrity subsequently failure of synaptic plasticity. Since synaptic plasticity is
directly regulated by hippocampal-derived estrogen, it seems probably that aging may be altered
hippocampal estrogen biosynthesis. The present study aims to demonstrate the amount of de novo
estrogen synthesis and expression of steroidogenic acute regulatory protein (StAR) in aged
hippocampus. Moreover, this study specifically focuses on the role of microglia in aged
hippocampus. The amount of estrogen in the hippocampus from 2 months, 4 months, 12 months
and 20 months Sprague-Dawley rats was determined by using ELISA kit. The StAR expression in
hippocampus was determined by using Western blot. Moreover, activating microglia marker, MHC
II, expression was determined by Western blot. To study the mechanisms of activated microglia on
the alteration of estrogen biosynthesis in aged hippocampal neurons, microglia activation was
induced by 10 ug/ml lipopolysaccharide (LPS), a classic inducer for activation of microglia. Then,
amount of estrogen, expression of StAR, as well as expression of synaptic plasticity genes were
determined from hippocampal neuronal culture. The result showed that amount of estrogen was
significantly decreased in hippocampus of 20-month rat. The expression of StAR was significantly
decreased in hippocampus of 12 and 20-month rats. Moreover, microglia transforms to activation
state in age hippocampus (20-month rat) by increase the expression of MHC II. In vitro study, LPS
induced expression of the microglial activation markers MHC 1l, CD11b, and ionized calcium-binding
adapter molecule 1 (Iba1). Similar to aged brain, prolonged LPS exposure also enhanced the
secretion of interleukin (IL)-6 and nitric oxide (NO) from microglial cells. Exposure to either LPS-
activated microglia or IL-6, significantly suppressed the expression of synaptic proteins and the
secretion of de novo hippocampal estrogen in hippocampal neuronal culture. In addition, activated
microglia also decreased the expression of postsynaptic density-95 and synaptophysin in
hippocampal neuronal culture. These findings indicated that estrogen synthesis was inhibited by
activated microglia, lead to inhibit the expression of synaptic proteins in aged hippocampus. The
present study explored the potential role of the hippocampal-derived estrogen, which acts as a
novel therapeutic target for prevention and treatment of age-related memory impairment without
detrimental consequence from exogenous estrogen replacement.
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