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The Effect of Exercise Training (EXE) on Myocardium Glucose Metabolic Phenotypic Proteins and
HSP-60 Protein Expression after Ischemia/Reperfusion Injury in STZ-induced Rats. Hee-Suk Bae,
Hyun-Seob Um, Eun-Bum Kang, Chum-Yeol Yang, Yong-Ro Lee, Chang-Guk Leel, U-Ho Cheonl,
Hye-Ja Jeon', In-Ho Cho and Joon-Yong Cho*. Department of Exercise Biochemistry Laboratory, Korea
National Sport University, Seoul 138-763, Korea, 1Departmem‘ of Physical Education, Soon Chun Hyang
University, Cheonan 336-745, Korea — The objective of this study was to identify EXE (1 hr a day at 21
m/min for 5 day/wk, at 0 % grade for 6 wk) on myocardium glucose metabolic phenotypic proteins
(AMPK-PGC-1a-GLUT-4) and HSP-60 protein expression after ischemia/reperfusion injury (IRI) in
STZ-induced rats. EXE was performed using STZ-induced diabetic rats on a rodent treadmill (28
m/min, 1 hr/day, 5 day/wk for 6 wk). The results of this study suggest that i) serum insulin level
was not changed among groups (p>0.05). ii) the LVDP level increased significantly in the STZ-EXE-IRI
group compared to the STZ-IRI group at 60 min (p<0.01), 70 min (p<0.05) and 80 min (p<0.05) after
reperfusion, respectively, and iii) AMPK phosphorylation (p<0.01), PGC-1a protein (p<0.001), GLUT-4
protein (p<0.001) and HSP-60 protein expressions (p<0.05) increased significantly in the STZ-EXE-IRI
group compared to the STZ-IRI group. In conclusion, the findings of the present study reveal that
EXE may provide therapeutic value to insulin dependent diabetic patients with peripheral insulin re-
sistance and myocardium injury by improving glucose metabolic proteins (AMPK-PGC-1a-GLUT-4)
and heat shock protein-60 (HSP-60), along with increasing LVDP levels and decreasing glucose levels.
Therefore, EXE protects the STZ-induced diabetic myocardium injury against ischemia/ reperfusion

njury.
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1
STz
(n=8)  STZ-injection Stabilization Ischemia Reperfusion
STZ-IRI 20 min 20 min 40 min
(n=8)  STZ-injection Stabilization Ischemia Reperfusion
EiTEi'R Exercise (6 wk) 20 min 20 min 40 min
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Fig. 1. Experimental protocol outlining the procedures performed in the three groups of rats. STZ-non ischemia/reperfusion control
group (STZ), STZ-ischemia/reperfusion injury group (STZ-IRI), STZ-ischemia/reperfusion injury exercised group

(STZ-EXE-IRI).
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Table 1. Effect of exercise training on serum glucose, insulin in the STZ-induced diabetic rat

.. . Change in .
Group Initial Body (Wt, g) Final Body (Wt, g) Wt/day, g/day Glucose (mmol/1) Insulin (Uu/ml)
STZ 215.40+5.55 189.80+12.64 0.61+0.02 44.67+2.36 5.03£1.04
STZ-1RI 218.17+6.37 217.17+42.93 0.02+0.05 45.01+£1.08 4.07+1.09
STZ-EXE-IRI 215.00£6.12 197.40+47.22 0.42+0.06 29.31+1.13® 3.91+.084

Values are meanstSD for 6 animals/group, *p<0.05 vs. STZ, bp<O.05 vs. STZ-IRI
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