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Abstract The main purpose of the present study was to investigate the effects of exhaustive exercise
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induced oxidative stress on glutathione synthesis in red blood cells. Rats were divided into sedentary control (C)
and exhaustive running (E) groups. The E group was divided further into four subgroups: exhaustive exercise
immediate (E0), exhaustive rest 1 h (E1), exhaustive rest 12 h (E12) and exhaustive rest 24 h (E24). The antioxidant
capacity of GSH, GSSG, GSH/GSSG and TFG of red blood cells collected from different group were evaluated.
L-cysteine transport and ferric-reducing antioxidant power (FRAP) value were studied. An oxidation system in
vitro was constructed to determined the levels of L-cysteine transport, TFG and FRAP, respectively. Compared
with control group, the GSH content, TFG content and GSH/GSSG ratio decreased significantly, meanwhile GSSG
content increased significantly in EQ group. After exhaustive exercise, the rate of L-cysteine influx rate in red
blood cells of rats decreased significantly, and the level of FRAP decreased significantly. Under in vitro oxidative
conditions, the L-cysteine influx rate and FRAP levels significantly decreased in control group. We present evidence
of exhaustive exercise induced oxidative stress in erythrocytes of rats, resulting in a decrease in L-cysteine transport
rate and a decrease in the synthesis efficiency of GSH, a major antioxidant in red blood cells. These changes have

led to a further decrease in the antioxidant capacity of erythrocytes and thus become a potential causative factor in

exhaustive exercise injury.
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Table 1 Effect of exhaustive exercise on hematological parameter of RBCs in different group

H AR X E041 E14l E1241 E2441
Parameter Control group EO group E1 group E12 group E24 group
HCT (%) 40.1£0.6 39.6+0.3 39.1+0.2 39.7+0.6 39.2+0.4
MCV (fL) 49.4+1.1 54.8+0.7%* 55.6£1.1%* 52.2+1.4* 51.9+1.4
MCHC (g/L) 36.4+0.5 30.3+0.6%* 29.9+0.7%* 32.1+0.9% 33.6+0.9
MCH (pg) 20.9+1.0 18.540.8* 18.2+1.1* 19.6+1.1 19.8+0.9
RDW (%) 12.2+0.3 13.5+0.3* 13.4+0.3%* 13.6+0.2* 13.1+0.3%*

HCT: IMEREA; MCV: £040 M0~ B4R MCHC: Z040 M0~ 54 L2148 (iR 5 MCH: ~F3420 40 i ifi 21 4% (9 i, RDW: £L.41 i

BATEERE . *P<0.05, ¥*P<0.01, 5 %] HR4L L% .

HCT: hematocrit; MCV: mean corpuscular volume; MCHC: mean corpuscular hemoglobin contentration; MCH: mean corpuscular

hemoglobin; RDW: red cell distribution width. *P<0.05, **P<0.01 vs control group.
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Fig.1 Effects of exhaustive exercise on glutathione level of RBCs in different groups
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Fig.2 Effects of exhaustive exercise on L-cysteine transport capacity of RBCs in different groups
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Fig.3 FRAP value and correlation analysis with L-cysteine influx rate in RBCs from different exercise groups
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Fig.4 Effects of exhaustive exercise on RBCs in different groups under in vitro oxidation conditions
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