EXERCISE
SCIENCE™

Vol.30, No. 2, May 2021: 249-256
https://doi.org/10.15857/ksep.2021.30.2.249

ISSN(Print) : 1226-1726
ISSN(Online) : 2384-0544

(013{[c]]\JAY
ARTICLE

Check for
updates

& | sfiofoilM D|EEE=

Frofa

M|ZZA}

2|0 = 2E1t

=30| M2
2ol 0jxl= &

ogy on

Effects of Aerobic Exercise Training on Mitochondrial Ca** Homeostasis and
Apoptosis in the Hippocampus of Type 2 Diabetic Rats

Se-Hwan Park PhD, Jin-Hwan Yoon PhD’

"Institute of Sports Science, Yeungnam University, Gyeongsan; 2Department of Sports Science, Hannam University, Daejeon, Korea

PURPOSE: Type 2 diabetes mellitus (T2DM) is a recognized risk factor for neurodegenerative diseases such as Alzheimer’s disease
(AD). Mitochondrial dysfunction caused by disturbance of calcium (Ca?*) homeostasis might be a pathophysiological link between
T2DM and AD. In the present study, we investigated the effects of aerobic training on the regulation of mitochondrial calcium homeo-
stasis, mitochondrial function (O. respiration), and apoptosis in the hippocampus of T2DM rats.

METHODS: Thirty male Otsuka Long-Evans Tokushima Fatty rats were divided into three groups: control group (CON, n=10), diabe-
tes control group (DM, n=10), and diabetes+aerobic exercise group (DM + EXE, n=10). The rats in the exercise group were forced to
run on a treadmill for 30 min, three times a week for 8 weeks.

RESULTS: The DM group showed significantly increased mitochondrial calcium uniporter (MCU) protein and apoptosis-related factors
such as Bax and caspase-3 and decreased mitochondrial O. respiration when compared with the CON group. However, the hippocam-
pus of rats in the DM +EXE group exhibited a significant decrease in MCU, Bax, and caspase-3 levels and an increase in Bcl-2 and
mitochondrial O, respiration when compared with the DM group.

CONCLUSIONS: These results suggest that regular aerobic exercise alleviates mitochondrial dysfunction and apoptosis by modulating
MCU, which is involved in mitochondrial Ca** homeostasis in the early stages of T2DM. This might be a potent strategy to prevent neu-
rodegenerative diseases.
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Fig. 1. Comparisons of MCU protein expression. All data are presented as
the Mean £ SD. Significantly different from CON, *p <.05; Significantly dif-
ferent from DM, *p <.05.
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