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Abstract: Adverse experiences during early life may contribute to psychiatric conditions
later in life. In fact, young children who experience traumatic event(s) during early life,
a sensitive developmental period, are considered highly vulnerable to psychiatric
disorders in adult life. Interestingly, not all children who experience stressful events are
equally at risk of developing later life psychiatric disorders. Some are resilient in spite
of being exposed to the same risk factors, while others are susceptible. Importantly,
the relationship between early life stress and later life psychiatric symptoms is not
clear, and the mechanistic basis for resilience is also not known. Our recently
published studies have revealed that rats when exposed to early life single prolonged
stress (EL-SPS) at postnatal day (PND) 25, exhibited depression-like behavior, 9
weeks later, at PND90. Interestingly, two subsets of rats were identified within the
PND90 group of rats, “susceptible” with depression-like behavior and “resilient”,
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without depression-like behavior (Liu et al. 2017). These observations have prompted us
to ask: What is the biochemical basis of resilience and susceptibility? To address
this question, we have focused our attention on oxidative stress. It is well known that the
biochemical integrity of the brain is vital for normal functioning of the central nervous
system (CNS). One of the contributing factors of cerebral biochemical impairment is the
process of oxidative stress, which occurs upon excessive free radical production due to
insufficiency of the counteracting antioxidant response system. The brain with its high
oxygen consumption and lipid-rich content is highly susceptible to oxidative stress.
Therefore, oxidative stress-induced damage to the brain has a strong potential to
negatively impact normal CNS functions. Relevant to this, our preliminary data
demonstrates that the depression-susceptible phenotype is associated with high
oxidative stress, low antioxidant status, defective redox-sensitive Nrf2 transcription factor
signaling and hyperactivity of NF-KB transcription factor, selectively in the pre-frontal
cortex (PFC) of the brain. The resistant phenotype displayed low oxidative stress, high
antioxidant status, activated Nrf2 and inactivated NF-KB signaling. We postulate
that early life stress induces oxidative stress due to insufficiency of detoxifying
mechanisms in some, which creates an allostatic load in the brain (high oxidative stress,
low antioxidant response, defective Nrf2 function, NF-KB-mediated inflammation).
Clearly, if oxidative stress is mitigated, the allostatic load will be eliminated, and
consequently the susceptibility also should disappear.


