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Influence of Exhaustive Exercise Induced Oxidative Stress on
Band 3 of Rat Erythrocyte

Xiong Yanlian, Xiong Yanlei, Li Yaojin, Tang Fuzhou, Zhao Yajin, Wang Xiang*
(Key Laboratory of Biorheology and Technology, Chongqing University College of Bioengineering, Chongqing 400044, China)

Abstract The aim of the present study was to explore the effect of exhaustive exercise-induced oxidative
stress on the Band 3 of rat erythrocytes. Rats were divided into sedentary control (C) and exercise test (ET) groups.
The ET group was divided further into exhaustive running exercise (ERE) and moderate running exercise (MRE)
subgroups. Oxidative stress-induced erythrocyte injure and antioxidant capacity were analyzed. Erythrocytes from
control and running exercise groups were evaluated for the expression of erythrocyte Band 3 through immunoblot
and immunofluorescence studies. Besides, the anion-transport activity was investigated. The results showed
that red blood cells were subjected to severe oxidative stress under exhaustive exercise conditions. Lipid per-
oxidation and protein sulfhydryl cross-link based clustering of membrane was found after exhaustive exercise,
and exhaustive exercise also led to significant increments in the levels of clustering of erythrocyte Band 3 and
the decrease of anion-transport activity. Our results suggested that exhaustive running exercise resulted in elevat-
ed oxidative stress in erythrocytes, and this change could be associated with the alterations in the structure and
function of erythrocyte Band 3.
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The levels of SOD (A), CAT (B) and GSH (C) were determined in erythrocytes collected from exercised and control animals. *P<0.05, **P<0.01.
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Fig.1 Erythrocyte antioxidant stress parameters in different groups
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The levels of TBARS (A) and thiol groups (B) were determined in erythrocytes collected from exercised and control animals. *P<0.05, **P<0.01.
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Fig.2 Erythrocyte oxidant stress parameters in different groups
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A: WGV TS ZHLLAN Y, B: Band 38 (1 GhRC S A LLAIM . 7 k3R W ) wiiZ 31555 19 Band 358
A: bright field micrographs of stained RBCs; B: fluorescent micrographs for control and exercised RBCs after immunostaining with monoclonal
antibodies to Band 3. The arrows indicated protein clusters after exercise-induced oxidative stress. Scale bar=10 pm.
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Fig.3 Erythrocyte Band 3 was detected by fluorescent micrograph
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A: erythrocytes from control and exercised groups were incubated in the absence (left) or presence (right) of DTT; B: densitometric analyses of immu-
noblots of erythrocytes ghosts (insets) were used to probe for Band-3. *P<0.05, **P<0.01.
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Fig.4 Erythrocyte Band 3 in different groups detected by Western blot
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