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fetal astrocytes were treated for up to 14 days in the presence of estradiol (E2), estradiol-17 beta (E2 beta), progesterone (P4), or both. Mitochondrial RNA and protein synthesis rates were assessed in both control and hormone-treated cells using nuclear ribosomal RNA levels, in vitro translation of mitochondrial ribosomal proteins, and quantitative
polymerase chain reaction. In the presence of E2 alone (0-100 nM) or together with E2 beta (0-100 nM) or P4 (0-100 microM) for 14 days, the E2-dependent increase in RNA polymerase A and mitochondrial RNA levels occurred at a time when protein synthesis was elevated. The increase in RNA polymerase A activity was correlated with an increase in

the specific activity of the nuclear associated enzyme. The effect of both E2 and P4 on the mitochondrial transcription machinery was evaluated in the context of a model in which E2 and P4 stimulate mitochondrial metabolism by increasing mitochondrial DNA levels. These hormones, when used alone or in combination, did not cause a significant
increase in mitochondrial DNA levels. However, the combination of E2 and P4 caused a concentration-dependent increase in the activity of multiple mitochondrial enzymes with a concomitant increase in enzyme protein levels. Interestingly, the hormones stimulated mitochondrial protein synthesis at a time when RNA polymerase A activity was increased

by E2 and the rate of incorporation of [3H]leucine into mitochondrial proteins was enhanced by E2 and P4. The results suggest that the effect of E2 and P4 on mitochondrial energy metabolism is mediated through stimulation of mitochondrial protein synthesis, most likely through activation of the mitochondrial
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