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The Effect of Treadmill Running on Insulin Receptor, Oxidative Stress, and Impaired
Synaptic Plasticity in the Brain of High Fat Diet-induced 3xTg-AD Mice

Dong-Hyun Kim
College of Sport Science, Sungkyunkwan University, Suwon, Korea

PURPOSE: This study investigated the effect of treadmill running on obesity-related brain insulin receptor, oxidative stress, and
impaired synaptic plasticity in 3xTg-AD mice (APPswe, PS1mssv and taupsour).

METHODS: At 4 months of age, thirty 3xTg-AD mice were assigned to standard chow (SC, n=10) or high-fat-diet (HFD, n=10) or
HFD plus exercise training (HFD+EX, n=10). HFD+EX mice were subjected to treadmill running at a moderate intensity with duration
of 30 minutes per day and frequency of 5 days per week for 20 weeks. HFD mice were fed a 60% fat HED for the same period. Mice
were sacrificed and histological and western blot analysis was performed.

RESULTS: Compared with the SC mice, the HFD mice had significantly lower levels of p-IRf/IRS (p<.05) in conjunction with APP
(p<.05), Ap oligomer (p<.05), HNE/NEUN (p<.05), PSD95 (p<.05), DCX/NeuN (p<.05) in the hippocampus. On the other hand,
we found that treadmill running attenuated HFD-induced exacerbations of APP (p<.05),Ap oligomer (p<.05), PSD95 (p<.05), DCX/
NeuN (p<.05) in the hippocampus.

CONCLUSIONS: The current findings suggest that treadmill running protects against AD-like disease progression and impaired synap-
tic plasticity, cell proliferation caused by a HFD in the 3xTg-AD mice.
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- Animal: 3XTg-AD mice (n=30) at age of 4 months
- Group: SC(n=10)
HFD (n=10)

HFD-EXE (n=10) Sacrifice & sample collection

!

[ 20>
\ J
|

Exercise training & high fat diet (60% fat diet)

Fig. 1. Experimental design.
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Fig. 2. Effects of treadmill running on p-IRB, IRB in the hippocampus of
HFD-induced 3xTg-AD mice. (A) Representative western blots of p-IRB, IR,
and B-actin of hippocampus and cerebral cortex. (B) Densitometric analy-
sis of the western blot bands normalized to -actin. Values are presented
as mean=+SD; *p<.05 for SC vs. HFD, *p<.05 for HFD vs. HFD+EXE.
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Fig. 3. Effects of treadmill running on amyloid pathology in the hippocampus of HFD-induced 3xTg-AD mice. (A) Representative microscopy of hippocam-
pus for analysis of the presence of APP and A oligomer. Quantification of APP (B) and A oligomer (C) stained cells. Values are presented as mean+SD;

*p<.05 for SC vs. HFD, *p<.05 for HFD vs. HFD+EXE.
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Fig. 4. Effects of treadmill running on oxidative stress in the hippocampus of HFD-induced 3xTg-AD mice. (A) Representative microscopy of hippocampus
for analysis of the presence of NeuN and HNE. (B) Quantification of HNE/NeuN stained cells. Values are presented as mean+SD; *p<.05 for SC vs. HFD,

#p<.05 for HFD vs. HFD+EXE.
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Fig. 5. Effects of treadmill running on synaptic plasticity in the hippocampus of HFD-induced 3xTg-AD mice. (A) Representative microscopy of hippocam-
pus for analysis of the presence of Synaptophysin and PSD95. Quantification of Synaptophysin (B) and PSD95 (C) stained cells. Values are presented as

mean=SD; *p<.05 for SC vs. HFD, *p<.05 for HFD vs. HFD+EXE.
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Fig. 6. Effects of treadmill running on cell proliferation in the hippocampus of HFD-induced 3xTg-AD mice. (A) Representative microscopy of hippocampus
for analysis of the presence of NeuN and DCX. (B) Quantification of DCX/NeuN stained cells. Values are presented as mean=SD; *p<.05 for SC vs. HFD, “p<.05

for HFD vs. HFD+EXE.
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