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The Effect of Exercise Training on Ap-42, BDNF, GLUT-1 and HSP-70 Proteins in a NSE/ APPsw-trans-
genic Model for Alzhelmer s Disease. Hyun~Sub Eum, Eun-Bum I(ang, Yea-Hyun Lim, ]ong-Rok Lee,
In-Ho Cho, Young-Soo Kim', Kab-Ryoung Chae’, Dae-Yean Hwang’, Yi-Sub Kwak Yoo-Sung Oh* and
]oon-Yong Cho*. Exercise Biochemistry Laboratory, Korea National Sport University, "Koera Institute of Sport
Sczence *Division of Laboratory Animal Resources, and Nahonal Institute of Toxicological Research, Korea FDA),
Department of Physical Education, Dong-Eui University, ‘Department of Physical Education, Seoul City
University, *College of National Resources & Life Science, Pusan National University - Mutations in the APP
gene lead to enhanced cleavage by B- and y-secretase, and increased AP formation, which are closely
associated with Alzheimer’s disease (AD)-like neuropathological changes. Recent studies have shown
that exercise training can ameliorate pathogenic phenotypes (Af-42, BDNF, GLUT-1 and HSP70) in ex-
perimental models of Alzheimer’s disease. Here, we have used NSE/APPsw transgenic mice to inves-
tigate directly whether exercise training ameliorates pathogenic phenotypes within Alzheimet’s brains.
Sixteen weeks of exercise training resulted in a reduction of AB-42 peptides and also facilitated improve-
ment of cognitive function. Furthermore, GLUT -1 and BDNF proteins produced by exercise training
may protect brain neurons by inducing the concomitant expression of genes that encode proteins
(HSP-70) which suppress stress induced neuron cell damages from APPsw transgenic mice. Thus, the
improved cognitive function by exercise training may be mechanistically linked to a reduction of AB-42
peptides, possibly via activation of BDNF, GLUT-1, and HSP-70 proteins. On the basis of the evidences
presented in this study, exercise training may represent a practical therapeutic management strategy
for human subjects suffering from Alzheimer’s disease.

Key words : Alzheimer’s disease (AD), amyloid B-42 (Ap-42), heat shock protein-70 (HSP-70), glucose
transporter-1 (GLUT-1), brain derived neurotropic factor (BDNF), endurance exercise
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Table 1. Exercise protocol

Velocity (cm/sec) Time (min)
0~3 wk 20 30
4~6 wk 22 35
7~9 wk 22 45
10~13 wk 24 50
14~16 wk 22 45
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Fig. 1. Water maze test. (A) Patterns of the escape latency, es-
cape distance, and swimming velocitycity in crossing to
the former platform location in the water maze. (B)
Patterns of swimming. Values are means+SD. “p<0.05;
*p<0.01; p<0.001 vs. non-Tg sedentary control group.
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Fig. 2. Water maze tests. Patterns of escape latency, escape distance and swimming velocity to cross to the former platform loca-
tion in the water maze (A, B). APPsw transgenic mice showed a significantly different trends toward distance (a), velocity
(b) and escape latency (c) upon exercise training. Swimming patterns show a significant difference between exercise-trained

and sedentary control mice on the crossing of former platform location. Mean+SD of three trials in water maze for five
mice in each of the transgenic and non-transgenic subgroups are shown.
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Fig. 3. The effect of exercise training on Ap-42, BDNF, GLUT-1
and HSP-70 proteins in the brain of APPsw transgenic
mice. Levels of AB-42, BDNF, GLUT-1 and HSP-70 pro-
teins in the brain were analyzed by Western blot.
Exercise-trained non-Tg and Tg mice show a significant
decreases in levels of AB-42 (A). Exercise-trained non-
Tg and Tg mice show a significant increase in levels of
BDNF, GLUT-1 and HSP-70 proteins (B, C, D). Five
mice per non-Tg and Tg from each groups were as-
sayed in triplicate on Western blot analysis. Values are
mean+SD.
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Fig. 4. Effects of serum biochemical profile as it relates to glu-
cose metabolism in the EXE and SED groups. Blood
was collected from the abdominal vein of the mice, and
the serum level of glucose (A) was then analyzed using
a serum biochemical analyzer. In addition, the insulin
concentrations (B) were measured using the ultra-sensi-
tive assay procedure and reagents in the Insulin ELISA
kit. Five mice were assayed in triplicate. Values shown
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