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Abstract

This study was to investigate the effect of selenium on hepatic antioxidative defense system and
oxidative damage in lead-administered rats, Male Sprague-Dawley rats weighing 140 *+ 5 g were divided
into one normal group(Se, 0 ppm) and three lead groups according to dietary levels of selenium
supplementation: Pb0(Se, 0 ppm), PbS(Se, 0.5 ppm), and PbSS(Se, 1.0 ppm). All experimental groups
were fed the experimental diet ad libitum for 4 weeks, and lead groups fed one containing 2,000 ppm lead
acetate. Liver superoxide dismutase(SOD) activities in Pb0 group increased compared with other
experimental groups. Liver gluthathione peroxidase(GSH-px) activities in Pb0 group decreased compared
with normal group, but those of PbS and PbSS groups significantly increased compared with Pb0 group.
Glutathione S-transferase(GST) activities decreased in Pb0 group and not significantly different from PbS
and PbSS groups compared with normal group. Reduced glutathione(GSH) contents and GSH/GSSG of
liver in PbO group were lower than those of other groups, Liver vitamin E contents in Pb0 group were
about 50% of the normal group, but those of PbSS and PbS increased more than Pb0 group. Liver damage
in electron microphotography process decreased in RER, showed an increase in lysosome and also an
increase in swelling of mitochondria, and ordered as follows: PbSS, PbS, and Pb0. It was concluded that
high levels of dietary selenium had protective effects on peroxidative damage of hepatic cell accompanied
with increased antioxidative defense system in lead-administered rats.
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Table 1. Classification of experimental groups

Pb content” Se content?
Group

(2,000 ppm) {ppm)
Normal 0 0
Pb0 + 0
PbS + 05
PbSS + 10

Y Lead acetate: (CH;COO):Pb0 - 3H:0

% Sodium selenite: Na:SeOs

Normal: basal diet, Pb0: basal + 2,000 ppm Pb, PbS: basal
diet+2000 ppm Pb+05ppm Se, PbSS: basal diet+2,000
ppm Pb+1.0 ppm Se.

Table 2. Composition of basal diet (g/kg diet)
Ingredients Composition
Com starch” 670
Casein? 180
Com oil” 50
Salt mix? 40
Vitamin mix® 10
Cellulose® 50

" Pung Jin Chem. Co.

? Lactic casein, 30 mesh, New Zealand Diary Board, Will-
ington, N.Z.

® Dong Bang Oil Co.

¥ Salt mix: g per 100g of salt mix: CaCOs, 30.0g: CaHPOs,

75g: KoPOy, 322g: NaCl, 165g: MgSOs * THO, 10.2g:

ferric citrate, 2.75g: MnSQs, 051g: KI, 70mg: CuClz - SH20,

35 mg: ZnCh, 25 mg: CoClz - 5H:0, 5 mg: (NHy)MorOx *

4H:0, 5 mg.

¥ Vitamin mix: g per 1 kg diet: thiamine-HCl, 20 mg:

riboflavin, 20 mg: pyridoxine, 20 mg: folic acid, 10 mg;

nicotinic acid, 90 mg: d-calcium pentothenate, 60 mg:

biotin, 1 mg: menadione, 45 mg: vitamin Biz (0.1% triturate

in mannitol), 20 mg: retinyl acetate, 2000 IU: chole-

calciferol, 1000 IU: dl- a -tocopheryl acetate, 0.1g: choline,

15¢: inositol, 0.1g: vitamin C, 09g: p -aminobenzoic acid,

01g.

® CMC(Sodium carboxyl methyl cellulose, non-nutritive

fiber).
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Table 3. Effects of different levels of selenium on hepatic superoxide dismutase, glutathione peroxidase and glutathione

s-transferase activities in lead administered rats

o SOD GSH-Px GST
TOUP
(unit/mg protein) (nmol NADP/mg protein/min) (nmol DNCB/mg protein/min)
Normal 1012 £ 006° 10023 + 418° 13517 + 102
Pb0 1191 + 066" 7313 £ 942° 11930 + 930°
PbS 1097 + 013 25162 + 1707 14000 + 10.00®
PbsSS 1055 + 019° 27628 + 1946° 14875 + 745

All values are mean+SE(n=10),

Values within a column with different superscripts(a, b, ¢) are significantly different from the other group at p<0.05 by Tukey's
test.

N.S.: Not significant at p>0.05 by Tukey's test.
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Table 4. Effects of different levels of selenium on hepatic
glutathione contents in lead administered rat
( #mol/g wet wt.)
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Table 5. Effects of different levels of selenium on hepatic
vitamin E contents in lead administered rat
( #g/mg protein)

Group GSH GSSG GSH/GSSG Group Vitamin E
Normal 143 + 010° 008 + 002 1788 + 285 Normal 993 + 065
Pb0 108 + 012 013 + 002° 931 + 153° Pbo 430 £ 012°
PbS 135 + 010° 011 + 002®° 1227 + 1.78% PbS 572 £ 041°
PbSS 144 + 020° 011 % 003 1309 = 32° PbSS 623 + 045°

All values are mean+SE(n=10).

Values within a column with different superscripts(a,b) are
significantly different from the other group at p<0.05 by
Tukey's test.

N.S.: Not significant at p>0.05 by Tukey's test.

All values are mean+SE(n=10).

Values within a column with different superscripts(a,b.c) are
significantly different from the other group at p<0.05 by
Tukey's test.

N.S.: Not significant at p>0.05 by Tukey’s test.
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Fig. 1. Electron microphotographs of hetatocytes of rat fed (a) normal, (b) lead 2,000 ppm(Pb 0), (c) lead 2,000 ppm and
0.5 ppm selenium(PbS), (d) lead 2,000 ppm and 1.0 ppm selenium(PbSS) diet for 4 week. (a), The hepatocytes
shows numberous round and oval shaped mitochondria(m), lamella-structured rough-surfaced endoplasmic
reticulum(rer), and small numbers of smooth-surfaced endoplasmic reticulum(ser). The nucleus(n) is round with
prominent nucleolus(ni). X9,600, (b). The hepatocytes shows increase of SER and secondary lysosome(ly) and
decrease of RER and cristae of mitochondria. The nuclear margin is smooth, X12,000, (c). The hepatocytes shows mild
increase of SER and irregular shaped mitochondria, The secondary lysosomes are also noted. x12,000, (d). The
hepatocytes shows increase of lamella-structured RER and round-shaped mitochondria with prominent cristae, The
lamella-structured secondary lysosome is also noted, %12,000.
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