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Abstract

Project Code: TRG5680018
Project Title: Effects of the combined estrogen deprivation with obesity induced by high-fat diet
consumption on neuronal insulin resistance, synaptic plasticity, cognition, brain oxidative stress

and brain mitochondrial function

Investigator:
Dr. Wasana Pratcahayasakul, PhD.
Cardiac Electrophysiology Research and Training center

Faculty of Medicine Chiang Mai University

E-mail Address: wpratchayasakul@gmail.com

Project Period: 24 months

Abstract:

Aims/hypothesis: Our previous studies showed that obese induced by high-fat diet (HFD)
caused peripheral and brain insulin resistance, brain mitochondrial dysfunction and cognitive
impairment. Several studies also demonstrated that either ovariectomy alone or obese alone
lead to cognitive impairment through hippocampal synaptic dysfunction. However, the effect of
obese on top of ovariectomized condition on peripheral and brain insulin sensitivity, brain
mitochondrial function, hippocampal synaptic plasticity and cognition has never been
investigated. We hypothesized that obese accelerates the occurrence of brain insulin resistance,
brain mitochondrial dysfunction, hippocampal synaptic dysfunction and cognitive impairment in
ovarietomized condition.

Methods: Seventy-two female rats were divided into sham and ovariectomized (OVX) groups.
Rats in each group were divided into 2 subgroups and each subgroup was fed with either normal
diet or HFD for 4, 8 and 12 weeks. At the end of each period, blood was collected for the
metabolic analysis. The cognition was tested before brain was removed for investigating
oxidative stress, insulin sensitivity, mitochondrial function and hippocampal synaptic function.
Results: We found that 1) peripheral insulin resistance, brain oxidative stress and hippocampal
synaptic dysfunction were observed earlier (week 8) in OVX alone, obese alone and obese OVX-
condition, but those conditions were worsen in obese OVX-condition, and 2) brain insulin

resistance, brain mitochondria dysfunction and cognitive impairment appeared earlier (week 8) in
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obese OVX-condition, however, those conditions demonstrated later (week 12) in OVX alone and
obese alone.

Conclusions: All of these findings suggest that obese accelerates the cognitive impairment in
estrogen deprivation by aggravating brain oxidative stress, brain mitochondrial dysfunction, brain

insulin resistance and hippocampal synaptic dysfunction.

Keywords: High-fat diet, Ovariectomy, Brain insulin sensitivity, Brain mitochondrial function,

Hippocampal synaptic function
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