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The Developmental Origins Hypothesis postulates that potentially adverse conditions in utero are associated with fetal alterations, rendering susceptibility to adult metabolic disease. Work in rodent models of an altered gestational milieu demonstrates changes in fetal gene transcription profiles in association with epigenetic changes to DNA and histones. We previously reported in a non-human primate model that maternal high fat diet exposure results in changes in covalent modifications to fetal hepatic chromatin structure. These modifications include increased acetylation of lysine 14 of histone H3 (H3K14ac) and decreased HDAC activity in fetal hepatic tissue. We postulated that cessation of the high fat diet would revert the fetal epigenetic perturbations to control diet levels. Western blotting of histone extracts and HDAC assays were performed on hepatic fetal tissue from mothers who had reverted to a control diet for 1 year after 4 years on a high fat diet. The high fat diet significantly increases H3K14ac (1.9-fold, p < 0.01) compared with the control diet. Acetylation returns to control levels (0.95-fold, p <0 .59) upon cessation of the high fat diet. However, we find that overall HDAC activity remains low in response to cessation of the high fat diet (0.32 vs. 0.26, p > 0.05). Western analysis of histone variant H2A.Z failed to significantly vary by virtue of maternal diet (1.08-fold, p > 0.46; 0.94-fold, p > 0.69). We conclude that while cessation of the high fat diet in the presence of persistent maternal obesity is not sufficient to return all epigenetic changes to control levels, it does provide partial reversion.
