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i - Subcutaneous Adipose Tissue (SAT)
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i - White adipose tissue (WAT)

ii -Beige

iii - Brown adipose tissue (BAT)

iv - Uncoupling protein (UCP)

v - Adenosine Tri-Phosphate (ATP)

vi - Peroxisome proliferator-activated receptor-y coactivator
1-a (PGC-1a)

vii - Peroxisome proliferator-activated receptor-y (PPAR-y)
viii -Orexin

ix - Hypocretin
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i- Normal fat diet

ii- High-fat diet induced obesity (HFDO)

iii- Normal fat diet after high-fat diet induced obesity
(HFDO-NFD)

iv- Aerobic exercise group with normal fat diet after
high-fat diet induced obesity (HFDO-AEX)

v -High-fat diet
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i - Triglyceride
ii - High-density lipoprotein-c (HDL-c)
iii - Low-density lipoprotein-c (LDL-c)
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i - Homeostatic model assessment- insulin resistance
ii - Shapiro-Wilk

iii - Leven

iv - One-Way ANOVA

v- Tukey post-hoc test
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Abstract

Introduction: Compared to other adipose tissues, Subcutaneous Adipose Tissue (SAT), may
have different effects on health and insulin resistance. The purpose of this study was to investigate
the effect of aerobic exercise on serum orexin-A (OXA), SAT thermogenic indices gene expression,
and insulin resistance in high-fat diet-induced obese rats. Materials and Methods: Thirty-two male
wistar rats with an average weight of 180-200 g were randomly assigned into 4 equal groups:
normal fat diet (NFD), high-fat diet-induced obesity (HFDO), normal fat diet after high-fat diet-
induced obesity (HFDO-NFD) and the aerobic exercise group with normal fat diet after high-fat diet-
induced obesity (HFDO-AEX). After induction of obesity in the HFDO group and 48 hours after eight
weeks of aerobic exercise in other groups (60% of maximum exercise capacity), fasting levels of
serum OXA, FBS, insulin resistance, lipid profiles, and gene expression of PGC-1a and UCP1 in
SAT were measured. Results: Results showed that, following HFD, compared to the NFD group,
levels of OXA, HDL-C, PGC-1a and UCP1 gene expression in the HFDO group, significantly
decreased, and lipid profiles, Lee index, FBS, insulin and insulin resistance significantly increased
(P<0.01). Also after aerobic exercise in the HFDO-AEX group, compared to the HFDO group, levels
of OXA (34.74%), HDL-C (23.65%), PGC-1a and UCP1 genes expression (77.38% and 78.72%,
respectively) increased and values of lipid profile, Lee index (18.34%), FBS (32.28%), insulin
(4.01%) and insulin resistance (37.48%) were significantly decreased (P<0.001), changes however,
not significant in the HFDO-NFD group. Conclusion: Data obtained suggest that aerobic exercise
by an increase in the OXA and alteration in the SAT thermogenic gene expression indices may
improve insulin resistance and blood lipid profiles.
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