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Age-Associated Changes in Glutathione Peroxidase Activity and Oxidized 'Protein
Level in the Erythrocyte from Mice Fed Selenium-Deficient and -Adequate Diets

Puming HE and Kyoden YASUMOTO

Research Institute for Food Science, Kyoto University

Erythrocytes from mice fed selenium-deficient (Se (—)) and selenium-adequate (Se (+)) diets were
separated into 4 fractions of different cell density by density-gradient centrifugation. Glutathione peroxidase
(GSHPx) activities from Se (—) group were significantly lower than those in the same density fractions from
Se (+) group. Superoxide dismutase activity and catalase activity showed no significant change between
the same density fractions or between the whole erythrocytes of these 2 experimental groups. The oxidized
protein levels increased significantly in most fractions from Se (—) group compared with the corresponding
fractions from Se (+) group. The results were interpreted as indicating that the deterioration in cellular
antioxidative mechanisms, especially the decrease in the GSHPx activities, was attributable to the observed
increase in oxidized protein level in Se (—) group. The acceleration of erythrocytes aging appeared to be in

part associated with a defect in cellular antioxidant defense mechanisms.
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Table 1. Hemoglobin distribution among the erythrocytes frac-

tionated by density (%) !

Fractions of

decreasing Se (—) Se (+)
density
F—1 21.4 + 250 49.1 £ 6.61*2
F—2 17.0 £ 1.29 167 £ 1.16
F—3 374 £ 6.15 19.1 £ 486"
F—14 24.3 £ 9.66 15.1 + 3.14

1. Erythrocytes were fractionated, and lysates prepared as
decribed in “Experimentals.”
2. Values are repoted as means + SEM of 9 for Se (=) group

. and 6 for Se (+) group.

% significantly different at p<<0.05 from the corresponding
fraction from the Se (—) group.
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Fig. 1. Changes in glutathione peroxidase activity in the erythrocytes from mice fed Se-defi-
cient (squares) and Se-adequate diets (circles). The erythrocytes were fractionated by density - -

gradient centrifugation as described in “Experimentals.”

The values represented mean = SEM

(n = 7 for Se (—) group; and n = 5 for Se (+) group). Asterisk indicates significant differ-
ence at p<0.05 from the corresponding fraction from Se (+) group.
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Table 2. Activities of superoxide dismﬁtase and catalase in the erythrocytes fraction-
ated by density (U/mg hemoglobin) 1

Fractions of superoxide dismutase catalase

decreasing
density Se (—) Se (+) Se (=) Se (+)
F—1 6.80 £ 04782 2% 7.53 £ 0.376 265.3 + 49.39 4194 + 41.34*
F—-2 7.54 * 0.388%° 7.78 £ 0.656 375.8 + 86.46 504.8 + 50.49
F—3 9.39 + 0.369™ 8.58 £ 0.323 4399 + 7442 5388 £ 53.09
F—4 9.04 % 0.406° 9.25 £ 1.227 387.8 + 83.75 635.0 & 118.51
Whole 8.07 £ 0.334 7.93 + 0.286 372.3 = 5751 499.0 £ 24.46

1. Erythrocytes were fractionated, and lysates prepared as decribed in “Ex-
perimentals.”

2. Values are repoted as means = SEM of 9 for Se (—) group; and 7 for Se (+)
group. Means in a column not sharing the same superscript letter are significantly.
different at p<0.05. - '

% Significantly different at $<<0.05 from the corresponding fraction from Se (+)
group.
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Oxidized protein level

§ 18

g 15| " Sel)

2 —e Se(+)

€ 12

3

s 9 X

g *

g e

o *
S 3t

(=]

_g 0 | L 1 1

E 1 2 3 4

Fractions of decreasing density

Fig. 2. Changes in oxidized protein levels in the erythrocytes from mice fed Se-deficient
(squares) and Se-adequate diets (circles). The erythrocytes were fractionated by density gra-
dient centrifugation as described in “Experimentals.” The values represented mean = SEM (n
= 6 for Se (—) group; and n = 5 for Se (+) group). Asterisk indicates significant difference
at p<<0.05 from the corresponding fraction from Se (+) group.

X 93

AR, ZAEUE (1990) HARSE - ARESFREE 431121
. BEUTLER, E., C. WEST and K.-G. BLUME (1962) J. Lab. Clin. Med. 88 : 328
. VOTTORE, L., M. C. DeMATTEIS and P. ZaMPINI (1980) Am. J. Hematol. 8 : 291

PAGLIA, D. E. and W. N. VALENTINE (1967) J. Lab. Clin. Med. 70 : 158

. McCoRD, J. M. and I. FripovicH (1969) J. Biol. Chem. 244 : 6049

AeBI, H. (1984) Methods in Enzymol. 105 : 121

. STARKE, P. E., C. N. OLIVER and E. R. StaDTMAN (1987) FASEBJ. 1 : 36

AuN, B., S. G. RHEE and E. R. STADTMAN (1987) Anal. Biochem: 161 : 245

. Borun, E. R., W. G. FIGUEROA and S. M. PERRY (1957) J. Clin. Invest. 36 : 676

KM, C., K. YasuMoTO, T. SUZUKI and M. YOSHIDA (1988) Nutr. Res. 8 : 757


Administrator
長方形




