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Abstract: To study various deleterious alterations of malondialdehyde ( MDA) on erythrocytes and the
inhibitive effect of glutathione ( GSH) on the MDA-related carbonyl stress. The MDA induced carbonyl
stress was assayed by studying the blood viscosity, the electromicroscopic morphology of erythrocytes,
protein carbonyl content and fluorescence polarization of membrane of erythrocytes. MDA induced various
deleterious alterations of erythrocytes and GSH inhibited the MDA-related carbonyl stress. The results
implied that carbonyl stress may be one of the key factors in blood stasis and provided important theoretical
and experimental foundation in anti-stresses as well as anti-aging.
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Fig.1 Erythrocyte plastic viscosity under different conditions( CK=control, ** P< 0.01)

(@) Increase of erythrocyte plastic viscosity in plasma and HEPES suspensions induced by 10 mmol/L MDA; ( b) Decrease of
erythrocyte plastic viscosity in plasma and HEPES suspensions induced by different GSH; ( c¢) Plastic viscosity of two
erythrocyte suspensions ( added different GSH firstly and then MDA) ;( d) Plastic viscosity of two erythrocyte suspensions
( added MDA firstly and then different GSH) . All data were means and standard deviation of erythrocyte plastic viscosity under
corresponding shear rates( meanszsd, n= 5) .
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Fig.2 Difference of erythrocyte morphology under four conditions( x2 000)
(@ Control; ( b) Treatment of 10 mmol /L MDA, ( ¢) Added MDA 10 mmol /L after GSH 50 mmol /L; ( d) Added GSH 50

mmol / L after MDA 10 mmol /L.
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Table 1 Effect of GSH on the protein carbonyl content of erythrocyte membrane (n=9)
Concentrations of MDA  Concentrations of GSH Protein carbonyl content I 0
Group ( mmol.L) ( mmol.L) ( mmol- g pro, x+s) Inhibition rate/% T value
Control 0 0 61.013+£12.055
MDA group 10 0 125.677+13.312" 10.802
10 20 95.429+15.887 46.78 4.378
MDA+GSH
groups 10 50 85.922+12.631 61.48 6.499
10 100 69.716£15.343 86.54 8.265
(P<00y ~ ;MDA ( P<0.01)

Notes: ™: Compared with blank group;  : Compared with MDA group. P < 0.01.
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Fig4 Effects of GSH and MDA on erythrocyte membrane
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