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Effect of Dietary Vitamin B¢ on Levels of Selenium and Glutathione Peroxidase in Tissues

of Rats Fed Various Forms of Selenium
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Dlnstitute of Nutrition and Food Hygiene, Chinese Academy of Preventive Medicine,
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The effect of dietary vitamin Bg on selenium(Se) concentrations and glutathione peroxidase(GSH-Px) in
tissues of rats fed various forms of Se was studied. Male 4-week-old Wistar rats were fed a vitamin Bé-
Se-deficient basal diet for 3 weeks, and then the rats were divided into 10 groups. One group was fed the
basal diet, the others were fed the diet supplemented with 250 g vitamin Bg/100g as pyridoxine - HCI,
or 0.25mg Se/kg as NaySeOy, NaySeOs, DL-selenomethionine, or DL-selenocystine, or Se plus vitamin Bg
for 4 weeks. Rats fed vitamin Bg-deficient diets had significantly lower body, heart, and liver weight than
rats fed vitamin Bg-supplemented diets. The levels of Se and GSH-Px in RBCs, muscle, and heart were
significantly lower in vitamin Bg-deficient groups than in vitamin Bg-supplemented groups regardless of
the chemical forms of Se. Rats fed vitamin Bg-supplemented diets had significantly higher Se contents in
RBCs, muscle, and heart than rats fed vitamin Bg-deficient diets; however, a lesser extent in plasma,
testes, and liver was observed. These results suggest that vitamin Bg in involved in the transport of Se
and incorporation of Se into GSH-Px in tissues, and that vitamin Bg status has different effects on Se

levels in various tissues.
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Table 1 Effect of dietary vitamin Bg on final body, liver, heart, testis weight of rats*

Group Final weight Heart Liver
— Bs + Bg — Bs + Bg — Bg + Bs
()
Basal 224+ 9%  348%+10* 0.8+0.0™ 1.140.0® 6.2+0.3* 10.3+0.3"
Selenate 232114 356+16% 0.8+0.1** 1.24+0.0 6.8+0.8* 10.7+0.5%
Selenite 229+15™ 338+15* 0.740.0™. 1.1+£0.0% 6.6+£0.4* 9.8+£0.4%"
Se-Met 231+ 8 347+£10™ 0.84+0.0™ 1.1£0.1* 6.6+£0.4* 10.0£0.5%
Se-Cys 2314+11%  327+11* 0.84+0.0** 1.1+£0.1* 7.4+£0.4*™ 9.240.2%

'"Means in the same column with different superscripts a-e are significantly different as a result of
chemical forms and dietary levels of Se at the p < 0.05 level. Means within a horizontal row with
different superscripts x, y are significantly different as a result of vitamin Bg status at the p < 0.05
level. Results were expressed as means * SE for five rats of each group.

Table 2 Effect of dietary vitamin Bg on selenium content in plasma and
erythrocytes of rats'

Group Plasma Erythrocytes
— Bg + Bg — Bs + Bg
Basal 4.1+£0.1™ 3.4£0.1* 0.7+0.1™ 0.9£0.1*
Selenate 7.8+0.3°% 8.0%0.3" 1.0+0.1° 2.3%0.2"
Selenite 7.940.2° 7.6+0.1% 1.0+0.1°% 2.4+0.3°
Se-Met 9.240.5°% 8.4+0.2 1.7+0.1°° 2.840.1%
Se-Cys 8.84+0.4 8.6+0.2 0.8+0.1™ 2:3+0.2"

'Means in the same column with different superscripts a-e are signifi-
cantly different as a result of chemical forms and dietary levels of Se at
the p < 0.05 level. Means within a horizontal row with different super-
scripts x, y are significantly different as a result of vitamin Bg status at
the p < 0.05 level. Values were expressed as Hg Se/mg protein in plas-
ma or hemoglobin in erythrocytes. The results are means = SE of 5 rats

per group.

Table 3 Effect of dietary vitamin Bg on selenium content in muscle, heart, tests, and liver of rats®

Group Muscle Heart Testes Liver
4B6 +Ba “Be +B¢3 —Bs ‘|’Bs '—BG +B6
Basal 424 2% 5241 1164 4% 135+ 3% 1043427 980+10% 269+ 9™ 199+ 7

Selenate 544 2" 10942 238+ 8°* 312+ 8 1079+34"* 1028+22"%  937+55"  900+61™
1°% 11043 248+ 8> 313+ 6 1103+47° 1030426 996+43" 957439

Selenite 58

I+

Se-Met  198£13°* 223£2% 38616 399+£12% 1169£37°* 1109+31°" 1244£28° 1068+ 31"
Se-Cys 58+ 3° 11342 254+ 9 322+ 4% 1104423 1061+37° 949+19" 983+23™

"Means in the same column Awith different superscripts a-e are significantly different as a result of che-
mical forms and dietary levels of Se at the p < 0.05 level. Means within a horizontal row with different su-
perscripts x, y are significantly different as a result of vitamin Bg status at the p < 0.05 level. The results
are means * SE of 5 rats per group. The values were expressed as ng Se/g tissue (wet weight).
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Table 4 Effect of dietary vitamin Bg on activity of glutathione perox-
idase in plasma and erythrocytes of rats*

Group Plasma Erythrocytes
- BG + B(j - Bs 'l‘ Be
Basal 36427 32420 108+ 8%  172+23%
Selenate 65 = 30dx 6248 145428 417+23%
Selenite 6065 66£5°  1484+14%% 441438
Se-Met 68+ 5P 5944 1514+18°* 46310
" Se-Cys 77 £7% 6844 1194+ 9P 469454

'Means in the same column with different superscripts a-e are signifi-
cantly different as a result of chemical forms and dietary levels of Se at
the p < 0.05 level. Means within a horizontal row with different su-

perscripts x, y are significantly different as a result of vitamin Bg
status at the p <0.05 level. Activity was expressed as nmol NADPH
oxidized/min per mg protein in plasma or hemoglobin in erythrocytes
with HpOz as substrate. The results are means + SE of 5 rats per
group.
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Table 5 Effect of dietary vitamin Bg on activity of glutathione peroxidase in muscle, heart, testes, and liver

of rats *

Group Muscle Heart Testes Liver
_Bs +Be _Bs +B6 "‘Be +B6 “Ba +B5
Basal 5417 8+ 1% 70+ 4™ 1374+ 7% 28+ 1% 32+2% 142 +£19™ 92+13%

Selenate  9+2°°* 35+ 7% 17012 457445 3141 4942 862+41°  831+71°
Selenite 102%™ 44+11" -182+17 447438 3341 500> 870443 905441

Se-Met  10+2°% 37+ 5™ 187+21° 430453%  3342b% 5143 824+27° 882143
Se-Cys 112" 47+ 3 191£20° 498437% 3441 5141 90157 847+42°

"Means in the same column with different superscripts a-e are significantly different as a result of che-
mical forms and dietary levels of Se at the p < 0.05 level.

Means within a horizontal row with different superscripts x, y are significantly different as a result of
vitamin Bg status at the p < 0.05 level. Activity was expressed as nmol NADPH oxidized/min per mg pro-
tein with H2O2 as substrate.

The results are means & SE of 5 rats per group.
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