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ABSTRACT

This study was designed to test the effect of Korean traditional tea materials on oxygen-free radical metabolism in
lead (Pb)-administered rats. Male rats were divided into normal, Pb-control (Pb-Con) and Pb-water extract of green
tea (Camellia sinensis; GT), persimmon leaf (Diospyros kaki; PL), safflower seed (Carthamus tinctorius; SS), Du-
Zhong (Eucommia ulmoides, EU) groups, respectively. Pb intoxication was induced by administration of lead acetate
(25 mg/kg. B.W., oral) weekly. The extract was administered based on 1.26 g of raw material/kg B.W./day for 4 weeks.
When the GT, PL, SS and EU were supplemented to the Pb-administered rats, hepatic lipid peroxide levels were
significantly lower compared to the Pb-Con group. Hepatic cytochrom P-450 content and aminopyrine N-demethylase
activity was lower in the Pb-Con group than in the normal group, whereas xanthine oxidase activity was significantly
elevated in Pb-administered rats. The water extract of GT, PL, SS and EU supplementation attenuated changes in
enzyme activities generating reactive oxygen species in the liver. Hepatic superoxide dismutase, catalase and glucose 6-
phosphate dehydrogenase activities were significantly higher in the Pb-Con group than in the normal group, while
monoamine oxidase activity also tended to increase in the Pb-administered rats. However, glutathione peroxidase and
glutathione S-transferase activities, and glutathione content significantly decreased through Pb intoxication. The
supplementation of GT, PL, SS and EU induced alleviation changes of hepatic antioxidant enzyme activity. (Korean J
Nutrition 36(2) : 117 ~124, 2003)
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Aol AMES 52 (Camellia sinensis), < (Dio-
spyros kaki), E3M (Carthamus tinctorius) R T35
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Table 1. Experimental design

Jreatment . Eucommia
eatmen Lead? Green Persimmon Safflower uimoides
> tea leaf seed
Groups cortex

Normal - - - - -
Pb-Con
Pb-GT
Pb-PL
Pb-S8
Pb-EU
1) Normal: Normal group
Pb-Con: Lead acetate administered group, Pb-GT: Lead ac-
etate + green teq water extract administered group, Pb-PL:
Llead acetate + persimmon leaf water extract administered
group, Pb-8S: Lead acetate + saffower seed water extract
administered group, Pb-EU: Lead acetate + eucommia ul-
moides cortex water extract administered group
2) Rats were orally administered lead acetate (25 mg/kg BW.)
weekly for 4wk.

+
+ + - - -
+ - + - -
+ - - + -
+ - - - +

Table 2. Composition of basal diet

Ingredients Content (%)
Casein 200
Corn starch 150
Sucrose 50.0
Cellulose 5.0
Corn oil 50
AIN-mineral mixture” 35
AIN-vitamin mixture” 10
DL-Methionine 0.3
Choline chloride 0.2

1) Mineral mixture (g/k@) according to AIN-76: calcium pho-
sphate, dibasic; 500.0, sodium chioride; 74.0, potassium citrate,
monohydrate; 220.0, potassium sulfate; 52.0, magnesium oxide;
24.0, ferric citrate; 6.0; manganese carbonate 3.5, zinc carbo-
nate; 1.6, cupric carbonate; 0.3, potassium iodate; 0.01, chro-
mium potassium sulfate; 0.55, sucrose 118.04.

2) Vitamin mixture (g/kg) according to AIN-76: thiamin-HCI; 0.6,
riboflavin; 0.6, pyridoxine-HCI; 0.7, nicotinic acid; 3.0, Ca-pan-
thothenate; 1.6, folic acid; 0.2, biotin; 0.02, retinyl acetate: 0.8,
DL-tocopherol; 3.8, 7-dehydrocholesterol; 0.0025, menadione;
0.005, sucrose; 988.67
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Table 3. Effect of water extract of Korean traditional tea material son oxygen free radical generating enzyme activities in lead-
administered rats”

Enzyme Normal Pb-Con Pb-GT Pb-PL Pb-SS Pb-EU
Cyp” 0.53 + 0.02° 0.39 £ 0.02° 0.56 + 0.01° 0.51 + 0,03° 0.43 = 0.01° 0.41 = 0.05°
AD? 0.24 = 0.02° 0.17 £ 0.01° 0.20 £ 0.01° 0.21 + 0.01™ 0.24 + 0.01° 0.20 + 0.01°
XO% 1.70 = 0.27° 2.56 = 0.27° 1.81 £ 0.38° 191 £ 0.13° 210+ 013 . 1.84+0.15°

+2 Values are mean *+ S.D. (n = 10), Means in the same row not sharng a common superscript are significantly different between
groups (p<0.05).

1) CYP: cytochrome P-450; nmol/mg protein.

2) AD: aminopyrine N-demethylase; formaldehyde nmol/min/mg protein.

3) XO: xanthine oxidase; uric acid nmol/min/mg protein.

Table 4. Effect of water exiract of Korean traditionalteamatericison oxygen free radical scavenging enzyme activities in lead-
administered rats”

Enzyme Normal Pb-Con Pb-GT Pb-PL Pb-SS Pbh-EU

sop” 556 + 0.41° 11.84 £1.14° 11.18 + 0.26° 8.45 + 0.34° 945 + 153" 855 + 153°
MAO? 2.44 + 0.23® 257 + 0.35° 2.03 £ 0.31° 2.05 + 0.45° 2.10 + 0.19%® 223 + 0.33%
CAP 351 £ 0.27° 11.53 +2.32° 7.61 £1.72° 7.32 £ 1.34° 8.33 + 0.39° 8.04 + 0.38°

*: Values are mean + S.D. (n = 10), Means in the same row not sharing a common superscnpt are significantly different between
groups (p<0.05).

1) SOD: superoxide dismutase; Unit/mg protein.

2) MAQO: monoamine oxidase; nmol/min/mg protein.

3) CAT: catalase; reduced HO. nmol/min/mg protein.
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Table 5. Effect of water exiract of Korean traditional tea material son glutathione related enzyme activities and glutathione level in

lead-administered rats”

Parameters Normal Pb-Con Pb-GT Pb-PL Pb-SS Pb-EU
GSH-Px” 6.03 = 0.66° 4,63 + 0.62° 5.28 + 0.90® 515 + 0.69® 525 = 0.67% 515 + 0,12
GR? 54,67 + 2.51 58.58 + 2.24 55.21 + 2.48 54.26 + 0.08 59.05 + 3.67 57.08 + 2.37
G6PDY 11.82 + 1.58° 20.34 + 3.21° 13.33 + 1.45° 11.06 + 3.20° 10.39 + 1.06° 16.44 + 1.04°
Gsr? 16.056 + 0.42° 14.72 + 0.88° 15.58 + 0.41° 16.89 + 0.46° 16.09 + 0.60° 16.16 £ 0.21°
GSH” 4.75 + 0.45° 242 + 0.33° 3.80 + 0.07° 3.71 £ 0.45° 4,04 + 0.59° 411 £1.16°

*2 Values are meon = S.D. (n = 10), Means in the same row not sharing a common superscript are significantly different between

groups (p<0.05).
1) GSH-Px: glutathione peroxidase; nmol/min/mg protein.
2) GR: glutathione reductase; nmol/min/mg protein.

3) G6PD: glucose 6-phosphate dehydrogenase; nmol/min/mg protein.

4) GST: glutathione S-transferase; nmol/min/mg protein.
5) GSH: glutathione; nmol/g of tissue.
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Fig. 1. Effect of water extract of Korean tradifionat tea material
son hepatic lipid peroxide content in lead-administered rats.
Vdlues are mean = $.D. (n = 10). The means not sharing a com-
mon letter are significantly different between groups (p <0.05).
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