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Effect of Dietary Selenium on fert-Butyl Hydroperoxide-induced Hemolysis

in Selenium-deficient Rats
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Previously we reported that hemolysis of erythrocytes, induced in wvitro by tert-butyl hydro-
peroxide (t-BuOOH), was greater for erythrocytes from Se-deficient than from Se-adequate rats. Neither
exogenous glutathione (GSH) nor endogenous a -tocopherol suppressed the t-BuOOH-induced hemolysis.
Here, we report recovered resistance to hemolysis by erythrocytes from rats initially made Se-deficient
(18 mo) and subsequently repleted with sodium selenite for 12 wk. Freshly isolated erythrocytes were in-
cubated with 0.6 mM t-BuOOH in isotonic saline-phosphate (pH 7.4) with 1 mM NaNj3, 1 mM KCN and 2
mM GSH for 2 h 37°C. Hemolysis of erythrocytes from Se-deficient/repleted rats was 95% after 3 wk,
14% after 5 wk and 5% after 7 wk Se repletion, and glutathione peroxidase (GSH-Px) activities were 9%
of normal at 3 wk, 19% at 5 wk and 26% at 7 wk. Pyruvate kinase (PK) activity was elevated during Se

deficiency and returned to normal in Se-repleted (12 wk) rats.
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Fig.1. Changes in the levels of Se content and GSH-Px activity in erythrocytes of Se-adequate
and Se-deficient rats. Each plot is mean of four animals. %, P < 0.005.
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Fig.2. Changes in the levels of hematocrit (Ht) and pyruvate kinase (PK) activity in erythro-
cytes of Se-adequate and Se-deficient rats. Each plot is mean of four animals. %, P < 0.005.

Table 1. Effect of dietary Se on GSH-Px activity and t-BuOOH-induced hemolysis in Se-
deficient rats :

Se supplemented period (wk)

0 3 5 7

GSH-Px activity' Se+ 319+ 14 325 + 11 336 + 10 353 + 11

(munit/mg Hb) Se — ND 30 + 4 63 + 10 91 + 14
(%) - (9) (19) (26)

Se content’ Se+ 1.34+0.10 1.5+0.12 1.5+0.07 1.5+0.03

( ;08/gHb) Se + ND 0.2+0.03 0.3+0.03 0.5+0.03
(%) — (11) (20) (33)

Hemolysis® Se + 5+ 3 341 5+ 1 6+3

(%) Se— 9842 95 + 8 14 +1 542

Means £ SEM (n = 4).

vlln erythrocytes.

“The reaction mixture (1.0ml) contained 10% erythrocyte as packed cells, 1 mM NaNj3, 1 mM
KCN, and 2 mM GSH in isotonic phosphate buffer (pH 7.4), and was incubated with 0.6 mM t-
BuOOH for 2 h at 37°C.
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Table 2. Effect of dietary Se on Ht and erythrocyte PK activity in Se-deficient rats

Se-adequate Se-repletedI Se-deficient
GSH-Px activity 342 + 8 190 + 35" ND
(munit/mg Hb)
Pyruvate kinase activity 6.6 = 0.50 7.4 £ 1.00 11.7 + 0.78""
(IU/g Hb)
Hematocrit (%) 45 + 1 41 + 3 33 + 27

Means = SEM (n = 4).

1

Rats were repleted by feeding the Se-adequate diet for 12 wk.
Significantly different from Se-adequate, %, P < 0.01, * %, P < 0.005
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