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The Effect of Low Protein Diet on the Regulation of
Glutathione Peroxidase in Rat Kidney

3 4% ° NSC 89-2320-B-041-005
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Peroxidase, GPX) Z &M A HE mRNA &
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Abstract

The activities of antioxidant enzymes in
tissues are significantly regulated by dietary
protein. The purpose of this study is to
investigate the effects of dietary protein and
vitamin E levels on the regulation of GPX in
kidney and liver of rats. Four groups of male
weanling Wistar rats were respectively fed
following diets for 6 weeks, LP and LE (8%
lactoalbumin, vitamin E 50 and 500mg/kg
diet); NP and NE (20% lactoalbumin,
vitamin E 50 and 500 mg/kg diet). The
specific activity of GPX in kidney was
significantly higher in LP and LE than that in
NP and NE group. Nevertheless, the
abundance of GPX mRNA was comparable
among four groups. It seems that protein
insufficiency resulted in higher GPX activity
in kidney was regulated in
post-transcriptional level. On the other hand,
the GPX activity and mRNA levels in liver
significantly reduced in LP and LE group.
Dietary vitamin E levels showed no effects
on GPX expression in kidney and liver
Theses results indicated that dietary protein
insufficiency regulated the GPX activity in

different levels in kidney and liver of rats.
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Table 1 The initial body weight, final body weight, food intake and plasma albumin of rats.

Dietary group
NP NE LP LE
Initial body weight (g) 74+8° 74+8° 74+8° 74167
Final body weight (g) 381+26% 379+21° 21227° 213+24°
Food intake (g/d) 16.2+1.4° 16.1+0.8° 13.4+2.0° 13.141.2°
Plasma albumin (g/L) 42.9+1.54° 42.5+2.09*° 33.24+1.48° 33.0+£3.02°

1. Values are means+SD for 10 rats.
2. Means in the same row with different superscript letters are significantly different (p<0.05).

Table 2 The vitamin E content in tissues and plasma of rat fed test diet for 6 weeks

Dietary group
NP NE LP LE
nmol/g
Kidney 22.247.7° 25.9+3.7° 17.3£2.9° 16.9+5.2°
Liver 43 £22° 63+20° 65+16° 170+100°
Plasma umol/L
a -Tocopherol 18.28+3.37° 19.68+3.38° 13.82£1.96° 17.54+2.04%
a -Tocopherol/Triglyceride pmol/mmol
24.15£10.11 21.59+5.31 17.28+6.03 20.38+5.50

1. Values are means+SD for 10 rats.
2. Means in the same row with different superscript letters are significantly different (p<0.05).

Table 3 The activities of glutathione peroxidase in kidney and liver of rats fed test diet for 6 weeks

Dietary group
NP NE LP LE
unit/g protein
Kidney 99+43° 115£40 ® 156+72° 168+70°
Liver 446£7° 494+87° 181£38° 176+25°

1. Values are means+SD for 10 rats.
2. Means in the same row with different superscript letters are significantly different (p<0.05).
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Fig.1 The effects of dietary protein and vitamin E levels on the GPX mRNA expression analyzed by Northern blot

in kidney and liver of rats.



