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Summary 
Psychological adaptation or resilience reflects functional, cognitive and/or behavioral adjustment 

to contextual (environmental) changes that comprises a key factor in psychological well-being. Lack of (or 
dysfunctional) adaption/resilience might contribute to stress-related disorders such as mood disorders and 
Posttraumatic Stress Disorder (PTSD). Stress-related disorders are also good models to study the interaction 
between nature and nurture (as both have significant genetic-environmental (GxE) interaction). They can 
also help study undesirable changes in neuronal function, adaptability, and neuroplasticity to understand 
how to reverse them to produce remission of symptoms. At the molecular biological level, epigenetic 
mechanisms may have an important role in the response to rapid environmental change and adaptation.  

This thesis focuses and converges on two promising and rapidly evolving areas of neuroscience and 
psychiatry. These areas are epigenetics and brain stimulation. These 2 evolving fields can help to modify 
neuronal function, adaptability, and neuroplasticity and to investigate underlying (biological) processes. 
Stimulation of the brain also reflects exogenously induced interventions and can be seen as an 
environmental exposure. Thus, the research compiled in this thesis can be divided in two main sections: 
‘Epigenetics and Resilience’ and ‘Brain Stimulation’ with ECT as the prototype for the purpose of this thesis.  

The first section of this thesis focuses on epigenetics as one possible molecular mechanism 
underlying risk and resilience to stress-related disorders. It starts by providing an overview of recent 
advances in epigenetics as biomarkers in depression and an overview on epigenetics and PTSD, especially 
the evolving transgenerational transmission of the effects of PTSD via epigenetic methylation. It then 
presents our studies showing that higher resilience (that also have an epigenetic/biological component) 
predicts lower suicidality at 3-year follow-up, as well as lower depression as shown in another study we 
conducted. It also examines racial differences on the effect of trauma on development of depression. In a 
third study, non-biological factors such as moral injury and spirituality were also examined in how it impacts 
and correlates with PTSD symptoms. Finally, it presents our group efforts of establishing epigenetic 
consortium in PTSD and pooling data to increase the sample size for well-powered more definitive studies.   

The second section of this thesis focuses on electroconvulsive therapy (ECT). It starts by reviewing 
the best way to prevent relapse after induction of remission (using a clinically-indicated acute course of 
ECT) for depressive episode of mood disorders. It also reviews other indications for ECT, including the 
emerging evidence that ECT might be of help in treatment-resistant PTSD, and the future direction for ECT 
research.  As a related inquiry to the common indication of ECT in treatment-resistant depression, it also 
presents our randomized multicenter clinical trial on the effects of continuation of ECT plus medications 
versus continuation of medication alone on how the combination has significantly better improvement on 
quality of life. Then, it discusses cutting-edge research in the field, including research into biomarkers and 
neuroplasticity related to ECT response.  

Moreover, in order to find ways to avoid (or minimize) the cognitive side effects of ECT, we examine 
a novel and focal form of stimulation: Low Pulse Amplitude Seizure Therapy (LAP-ST) for treatment of 
depressive episodes. In this clinical trial, we specifically examine the feasibility and preliminary evidence 
that it has less cognitive adverse effects compared to standard ECT. Our proof of concept clinical trial 
showed that this technique is feasible, and initial data showed LAP-ST to be safe, and with minimal cognitive 
side effects compared to the standard ECT while retaining efficacy. 

Much work needs to be done, but we hope that the work in this thesis gets us a few steps closer to 
advancing the fields of epigenetics and ECT. We also hope there will be more examination of the interaction 
of these fields as presented in the discussion in the last chapter of this thesis, where we present a plan for 
future steps of research in this direction. We then present an addendum chapter on valorization of this 
knowledge so as to benefit the society, stakeholders, policy makers, as well as, researchers and clinicians 
and the efforts made to disseminate this information. 
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