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Abstract

Objective: To compare the effect of aerobic and resistance exercise on hepatic endoplasmic reticulum stress
and apoptosis in diabetic rats combined with fatty liver diseases.

Method: Sprague-Dawley rats were randomly assigned to four groups: control group (CON), Type 2 diabetes
group (T2D), aerobic exercise group (T2D+AE) and resistant exercise group (T2D+RE). Rats in CON group
were fed with normal chow diet and the other rats were fed with high fat and high sucrose diet for 7 weeks.

After that,rats feeding with high fat and fructose were injected with a single dose of streptozotocin to induce
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Type 2 Diabetes (T2D) for one week. The rats in T2D+AE group performed treadmill exercise. The speed in-
creased from 15m/min to 20m/min, and the time increased from 20 min to 60 min for 8 weeks. Training
were performed once a day, 6 days per week. The rats in T2D+RE group were allowed to climb a 1.0 m ver-
tical ladder with loads attached to their tails and the loads were progressively increased from 50% body
weight. Sessions were performed one time per three days for 8 weeks. The rats were sacrificed after 48 hours
when finishing the last training session. Hematoxylin and eosin (HE) staining and Oil Red O staining was
used to observe the morphology of liver. Western Blot was used to detect the protein expression of endoplas-
mic reticulum stress.

Result: Hepatic lipid droplet density was elevated following the induction of T2D, but was decreased follow-
ing both types of exercise training. In addition, the protein contents of hepatic ER stress marker GRP78 and
downstream apoptotic pathways (CHOP, JNK and Caspase 12) were upregulated in diabetic rats. Both types of
exercise training effectively reduced these markers with greater reduction of GRP78 in T2D+AE group in com-
parison to T2D+RE group.

Conclusion: Hepatic ER stress response and ER stress-induced apoptotic pathways are activated in an animal

model of T2D. Both aerobic and resistance exercise training are effective in reducing ER stress and ER stress-

induced apoptosis, which may contribute to mitigating NAFLD in rats with T2D.
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