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Stress exposure during pregnancy is an important factor for programming the fetal brain and
contribute to an emergence of psychiatric symptoms in the offspring later in life. Maternal stress
hormone can pass to the fetus directly via placenta and trigger fetal stress with programming
consequences. Thus, early life impact of stress hormone on brain development and the possibility to
reprogrammed is considered as one of the high priorities for neuroprotective research stemming from

the fetal programming hypothesis.

We demonstrated the prenatal programming effects of maternal restraint stress on the
following; 1) Prenatal stress (PS) programming the development of GABAergic synapse in the pup’s
hippocampus. For examples, PS delay maturation of the GABAergic system by altering the expression
of NKCC1, KCC2 and GABAA receptor 01 and O5 subunits at adolescence. These changes
indicated that dysregulation of inhibitory neurotransmission that might underlie the pathogenesis of
psychiatric diseases at adolescence. Moreover, PS also induced biphasic changes in the level of
Neuroligin-2, -Neurexin and Gephyrin in the hippocampus of rat pups, in which the levels increased
during the first and the second postnatal week, but decreased during pre-adolescence to adolescence
period as compare to control. In contrast, GABAA receptor Ol1-6 subunits decreased during the third
postnatal week, but increased during adolescence period. These results indicate that the synaptic
adhesion molecules and scaffolding protein of GABAergic synapse are highly vulnerable to stress
hormone when exposed to stress in utero. 2) PS programing the neuroimmune response by increase
of IL-6 and IL-10, but decrease in the autophagic marker, LC3B-Il, in the hippocampus of rat pups
from P7-60. The same responses have been observed in the in vitro model of CORT-treated SH-

SY5Y human neuroblastoma cell lines and the JEG-3 human choriocarcinoma cell lines culture. It is



interesting that when we modulate the placental barrier by using an 11B-HSD1 inhibitor, PFi, it could
reverse the effects of CORT on neuroimmune response and the autophagic biomarker in the in vitro
model of SH-SY5Y and JEG-3 co-culture. Our results indicated that maternal stress induced immune
dysregulation in the pup’s brain could be mediated by maternal CORT pass through the fetus via the
placenta, and subsequently might interrupt autophagy in the developing hippocampus. In summary,
our result provided important evidence for the possibility that modulating placental enzyme activity
might be a novel target for reprogramming the negative effects of maternal stress on fetal brain

development.
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