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SURTDOL (3)
Chronic exercise is preventing pathology on transgenic mice model of Alzheimer’s

disease.
Joon-Yong Cho*, Chul-Hyun Kim, Eun-Bum Kang
Korean national sports university

Alzheimer's disease (AD) is characterized by the accumulation of aggregated amyloid-beta (A), which
induces a cellular stress response called the unfolded protein response (UPR). The UPR signaling pathway is
a cellular defense system for dealing with the deposition of misfolded proteins but switches to apoptosis
when endoplasmic reticulum (ER) stress is prolonged. ER stress is involved in neurodegenerative disease
such as AD, but the molecular mechanisms of neuronal cell death and neuroinflammation by Ap-mediated
ER stress to exercise training are not fully understood. Therefore, the present study was undertaken to
investigate the protective effect of treadmill exercise on neuronal cell death by AB-mediated ER stress in an
aged transgenic (Tg) mice with AD. Mice (NSE/PS2m) were subjected to treadmill exercise for 12 weeks
from 24 months of age. The exercised mice were treadmill run at speed of 12 m/min, 60 min/day, 5
days/week on a 0% gradient for 3 months. Treadmill exercised mice improved learning and memory in water
maze test. Treadmill exercised mice significantly reduced the expression of AB-42, BACE-1 and C-99 in the
hippocampus. In parallel, treadmill exercised Tg mice decreased the AP-mediated UPR pathway
accompanying the down-regulation of Grp78/BiP and PERK-elF2a pathway, as well as the down-regulation
of the apoptotic pathways of CHOP and caspase-12, and caspase-3. In addition, treadmill exercised Tg mice
repress the expression of PERK by reducing AP neurotoxicity through reducing the activation of elF2a and
Grp78/BiP in the hippocampus. The number of TUNEL-positive cells in the hippocampus in mice was
significantly decreased after treadmill exercise. These results strongly suggest that treadmill exercise
provides a therapeutic potential to inhibit neuronal cell death by AB-mediated endoplasmic reticulum (ER)
stress. Thus, treadmill exercise may be useful in the prevention and treatment of AD.

Keywords: Alzheimer’s disease (AD), presenilin-2 (PS2), endoplasmic reticulum (ER), unfolded protein
response (UPR), AB-42, TUNEL, treadmill exercise

*Corresponding author: chojy86@knsu.ac.kr
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