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Effects of Green Tea Catechin on the Superoxide Dismutase, Glutathione Peroxidase
and Xanthine Oxidase Activities of Kidney in Diabetic Rats
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ABSTRACT

The purpose of this study was to investigate the effect of green tea catechins on the antioxidative defense enzyme activity of
kidney in diabetic rats. Sprague-Dawley male rats weighing 100 + 10g were randomly assigned to one normal and three STZ-
induced diabetic groups; catechin free diet(DM-0C group), 0.25% catechin diet(DM-0.25C group) and 0.5% catechin diet(DM-0.
5C group). Diabetes was induced by intravenous injection of 55mg,/Kg body weight of STZ in sodium citrate buffer(pH 4.3) after 4
weeks feeding of experimental diets. Rats were sacrificed at the 6th day of diabetic states. Superoxide dismutase(SOD) activity in
kidney was decreased by 25% and 20% in DM-0C and DM-0.25C groups compared with normal group, DM-0.5C group was not
significantly different when compared with normal group. Glutathione peroxidase(GSHpx) activity in kidney was were no significant
differences the diabetic groups compared to normal group. Xanthin oxidase(XOD) activity was increased by 110% and 63% in DM-
0C and DM-0.25C groups compared with normal group, DM-0.5C group was not significantly different when compared with
normal group. The contents of superoxide radical(O; ) in kidney were 116% and 33%, respectively, higher in DM-0C and DM-0.
25C groups than normal group. DM-0.5Cgroup and normal groups were similar levels in their superoxide radical contents of
kidneys. Levels of TBARS(thiobarbituric acid reactive substance) in kidney were increased by 62% in DM-0C group, when
compared with normal group, but those of DM-0.5C group were similar to that of normal groups. These results indicate that free
radical generation system was weakened and free radical scavenger system was enhance in kidney of STZ-induced diabetics rats by
dietary catechin. Thereby it may reduce renal disorders such as oxidative damage and aging of tissue. (Korean J Nutrition 34(7) :

734~740, 2001)
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Table 1. Composition of basal diet

Ingredients Amountig/kg diet)

Corn starch” 668
Casein” 180
Dt-methionine” 2
Com oil® 50
Salt mixture” 40
Vitamin mixture” 10
Cellulose” 50

kcal/kg 3850

) Pung Jin Chem. Co., Seoul, Korea

) Lactic Casein, 30 mesh, New Zealand Dairy Board, Wington, N. Z.
) Sigma Chem. Co., St. Louis, Missouri, U.S.A

) Dong Bang Qil Co., Seoul, Korea

5) AIN-76 salt mixture(ghkg mixture):
(CaHPO, - 2H,0)500, Sodium chloride(NaCl)74, Potassium citrate-
minohydrate(K,C,HsO; - H,(0)220, Potassium sulfate(K,SO.)52, Mag-
nesium oxide(MgO)24, Manganious carbonate(45 - 48% Mn)3.5,
Ferric citrate(16 - 17% Fe)6, Zinc carbonate(70% Zn0)1.6 Cuppric
carbonate(53 - 55% Cu)0.3, Potasium iodate(KI0,;)0.01, Sodium sel-
enite(Na,Se0, - 5H,0)0.01, Chromium potassium sulfate (CrK(SO,), -
12H,0)0.55, Sucrose finely powedered, to make 1,000

6) AIN-76 vitamin mixture(mg/kg mixture): Thiamin - HCI 600, Ri-
boflavin 600, Pyridoxine - HCI 700, Nicotinic acid(nicotinamide in
equivalent)3,000, D-calcium pantothenate 1,600, folic acid 200, D-
biotin 20, Cyanocobalamin(Vitamin B,;) 1, Retinyl palmitate or
acetate(Vitamin A) as stabilized powder to provide 400,0001U vi-
tamin A activity or 120,000 retinol equivalent, DL-a-tocopheryl ace-
tate 5,000IU, Cholecalciferol(100,000lU, may be in powder form)2.
5, Menaquinone(Vitamin K, Menadione)5, Sucrose finely powdered,
to, make 1,000

7) Sigma Chem. Co. CMC{Sodium carboxyl methyl cellulose, non-
nutritive fiber), St. Louis, Missouri, U.S.A

1
2
3
4

Calcium phosphate, dibasic
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Table 2. Food intake, weight gain, kidney weight and food efficiency ratio(FER) of experimental rats

Body weight gains Food intake Liver weight
Groups FER
(g) (8) (g/100g body wt)
During 4 weeks before STZ injection
Normal 157 + 6.0 571 + 18.4™ 0.26 + 0.01™
DM-0° 155 + 7.8 563 + 10.2 034 + 0.09
DM-0.25¢ 149 + 6.1 540 + 15.6 0.30 + 0.05
DM-0.5° 146 + 5.7 522 + 8.9 0.38 £ 0.17
During 6 days after STZ injection

Normal 236 + 12.0° 105 + 6.7° 0.22 + 0.22° 0.702 + 0.03°
DM-0° ~65.1 + 18.8° 170 + 12.6° -0.79 + 0.14° 1.063 + 0.04°
DM-0.25¢ -49.6 + 20.3" 107 + 106 -0.39 + 0.17" 0.963 + 0.04°
DM-0.5° -649 + 24.6° 120 £ 11.9° ~0.36 + 0.19° 0.962 + 0.03

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

2) Values within a column with different superscripts are significantly different at p < 0.05 by Tukey's-HSD test
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Table 3. Effects of green tea catechin supplement on superoxide dismutase and glutathione peroxidase activity of kidney in STZ-induced di-

abetic rats
Group SOD GSHpx XOD
(unitymg protein) (nmol NADPH/mg protein/min) (nmol/mg protein/min)
Normal 2.365 + 0.179"* 70.99 + 7.58" 1.201 + 0.189"
DM-0C 1.942 + 0.108° 69.97 + 7.69 2,527 + 0.373
DM-0.25C 2.060 + 0.111° 74.19 + 7.68 1.958 + 0.122"
DM-0.5C 2.571 + 0.146° 73.88 + 8.45 1.635 + 0.189°
1) All values are mean + SE(n = 10)
2) Values within a column with different superscripts are significantly different at p < 0.05 by Tukey's-HSD test
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Fig. 1. Effects of green tea catechin supplement on superoxide radicaliA) and TBARS(B) content in kidney of STZ-induced diabetic rats.
Mean + SE. Bars with different letters are significantly different at p < 0.05 by Tukey's-HSD test. Experimental conditions were same as

given in Table 1.
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