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7R Ao m eyt mrjero g AR whldy) dabd o] Ak AS AARE Aut KA 4
FHA (Occludin: r=-0.853, p=0.001; Claudin-5 : r=-0.352, p=0.915; ZO-1 : r=-0.424, p=0.0390)
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Abstract : The purpose of this study was to investigate the effects of treadmill exercise treadmill
exercise (TE) and environmental enrichment (EE) interventions on cognitive function, muscle function,
and the expression of tight junction proteins in an Alzheimer’s disease (AD) animal model. To create
the AD animal model, aluminum chloride (AICl5) was administered for 90 days (40mg/kg/day), while
simultaneously exposing the animals to TE (10-12m/min, 40-60min/day) or EE. The results showed
that cognitive impairment and muscle dysfunction induced by AlCl; administration were alleviated by
TE and EE. Furthermore, TE and EE reduced the increased expression of [ —amyloid(A ),
alpha—synuclein, and tumor necrosis factor—a (TNF-a) proteins observed in AD pathology.
Additionally, TE and EE significantly increased the expression of decreased adhesive adjacent proteins
(Occludin, Claudin=5, and ZO-1) induced by AICl; administration. Lastly, correlation analysis
between A S protein and tight junction proteins showed negative correlations (Occludin: r=-0.853,
p=0.001; Claudin-5: r=-0.352, p=0.915; ZO-1: r=-0.424, p=0.0390). In conclusion, TE or EE
interventions are considered effective exercise methods that partially alleviate pathological features of
AD, improving cognitive and muscle function.

Keywords . aluminum chloride, beta—amyloid, neurodegenerative disease, physical activity, blood-
brain barrier,
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Fig. 1. Treadmill exercise and EE improves cognitive deficits induced by AICl; treatment in AD
mice model.

A) Escape latency of probe test. B) Escape distance of probe test. C) Number of crossing during
probe test. All bars shown represent the means + SEM(n=10/group). A least significant
difference(LSD) post—doc test: **p{01, ***p<{.001, compared to the CON group; *p<.05,
H5<.001 compared to the AL group. CON: control group, AL: AlCl; treatment group, AL-TE:
AICl; treatment with treadmill exercise group. AL-EE: AICl; treatment with environment
enrichment group.
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Fig. 2. Treadmill exercise and EE improves motor dysfunction induced by AlCl; treatment in AD
mice model.
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A) Retention time on the RRT(rota-rode test), B) Grip strenght test, C) of crossing during probe
test. All bars shown represent the means = SEM(n=10/group). A least significant difference(LSD)
post—doc test: *p<.05, ***p<.001, compared to the CON group; *p<.01, " p<.001 compared to
the AL group. CON: control group, AL: AlCl; treatment group, AL-TE: AICl; treatment with
treadmill exercise group. AL-EE: AICl3 treatment with environment enrichment group.
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Fig. 3. Treadmill exercise and EE reduces accumulation of the A and @ Syn protein induced by

AlICl3 treatment in AD mice model.

A) Representative blot of western bands for AS, aSyn, and TNFa protein in the hippocampus.
B-D) Densitometry quantification of the AB, aSyn, and TNFa protein in the hippocampus. All
bars shown represent the means + SEM(n=6/group). A least significant difference(LSD) post—doc
test: *p<.05, **p<01, ***p<001, compared to the CON group; *p<.05, *p<.01, " p<.001
compared to the AL group. CON: control group, AL: AlCl; treatment group, AL-TE: AlCl;
treatment with treadmill exercise group. AL-EE: AICl; treatment with environment enrichment

group.
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Fig. 4. Treadmill exercise and EE increases the level of Occuludin, Claudin-5, and ZO-1 protein

in the AlCls—induced AD mice model.

A) Representative blot of western bands for Occuludin, Claudin—5, and ZO-1 protein in the
hippocampus. B) Densitometry quantification of the Occuludin, Claudin-5, and ZO-1 protein in
the hippocampus. All bars shown represent the means = SEM(n=6/group). A least significant
difference(LSD) post—doc test: *p<.05, **p<.01, ***p<.001, compared to the CON group; p<.05,
<01, " 5001 compared to the AL group: ***p<.001 compared to the AL-TE group. CON:
control group, AL: AICl; treatment group, AL-TE: AICl; treatment with treadmill exercise group.
AL-EE: AICls treatment with environment enrichment group.
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Fig. 5. Correlation analysis of A) Occludin and A8, B) Claudin-5 and A3, and

C) A) ZO-1 and ARB.
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