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The Effect of Green Tea on the Lipid Composition of Serum and
Liver and the Activities of Antioxidative Enzymes in Rats
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ABSTRACT

This research was performed to investigate the effects of green tea on the lipid composition of
serum and liver and the specific activities of antioxidative enzymes. Male Sprague Dawley rats were
fed 10% fat diet with lard and fish oil. Powdered green tea was added to the lard and fish oil diet at
the level of 0.1% and 1%. After 6 weeks of feeding, serum and liver were obtained from experimental
rats. Then we measured the concentration of total cholesterol, HDL-cholesterol and triglyceride.
From liver cytosolic fraction, we analized the specific activities of superoxide dismutase, glutathione
peroxidase and glutathione S-transferase, The level of total cholesterol and triglyceride were
decreased and the ratio of HDL-cholesterol to total cholesterol was increased by the fish oil in the
serum. But in the liver, the level of total cholesterol was increased by the fish oil and green tea than
the lard. The specific activities of glutathione S-transferase were more increased in the fish oil than
the lard. There was not effect of the green tea of daily dose on the lipid composition of serum and
liver and the specific activities of antioxidative enzymes in rats.

Key words: Powdered green tea, Superoxide dismutase(SOD), Glutathione peroxidase(GPx),
Glutathione S-transferase(GST), Rat.
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Table 1. Composition of experimental diets (g /kg diet)
Ingredients Ly L-0.1G L-1G F F-0.1G F-1G
Corn Starch 650 649 640 650 649 640
Casein 150 150 150 150 150 150
Lard 100 100 100 - - -
Fish oil - - - 100 100 100
a-Cellulose 50 50 50 50 50 50
dl-Methionine 3 3 3 3 3 3
Mineral mixture? 35 35 35 35 35 35
Vitamin mixture® 10 10 10 10 10 10
Choline chloride 2 2 2 2 2 2
Powdered green tea - 1 10 - 1 10
(mg crude catechin) (80) (800) (80) (800)

1) L: lard, L-0.1G: lard-0.1% green tea, L-1G: lard-1% green tea, F: fish oil, F-0.1G: fish 0i-0.1% green tea,
F-1G: fish oil-1% green tea.

2) Mineral mixture(g/kg mixture) : Calcium phosphate dibasic: 500, Sodium chloride: 74, Potassium citrate
monohydrate: 220, Potassium sulfate: 52, Magnesium oxide: 24, Manganese carbonate: 3.5, Ferric citrate: 6,
Zinc carbonate: 1.6, Cupric carbonate: 0.3, Potassium iodate: (.01, Sodium selenite: 0,01, Chromium potassium
sulfate: 0.55, Sucrose, finely powdered to make 1,000

3) Vitamin mixture{mg /kg mixture) ; Thiamin HCl: 600, Riboflavin: 600, Pyridoxine HCl: 700, Nicotinic acid:
3000, d-Calcium pantothenate: 1600, Folic acid: 200, d-Biotin: 20, Cyanocobalamin(Vitamin By,): 1, Vitamin A
(Retinyl acetate): 400,000 IU, Vitamin E(d/l-a-Tocopheryl acetate): 5000 IU, Cholecalciferol: 2.5,
Menaquinone: 5, Sucrose, finely powdered to make 1,000 g
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Table 2. Food intakes, body weight, feed efficiency ratio, liver weight of rats fed experimental diets for 6

weeks
Group Food intakes Body weights Feed efficiency Liver weights
(g /week) (g /week) ratio (g /100 g Body weight)

LY 124.3+20.02% 288.6+35.62° 0.08+£0.09™ 3.17+0.43®
L-0.1G 113.3+22.4° 254.8+47.9° 0.02+0.17 2.8740.33°

L1G 132.0£20.8% 304.2+£25.8* 0.10+0.08 2.99+0.17°

F 104.0+26.7° 270.3+30.8% —0.04+0.47 3.20+0.35%
F-0.1G 111.9+21.4° 267.4+18.8%° 0.04+0.18 3.42+0.23%

F-1G 124.4+27.8° 300.2+36.4* 0.08+0.13 3.38+0.20%

1) L: lard, L-0.1G: lard-0.1% green tea, L-1G: lard-1% green tea, F: fish oil, F-0.1G: fish 0il-0.1% green tea,

F-1G: fish 0il-1% green tea.
2) Values are mean + SD.

3) Values within a column with different superscripts are significantly different from each other at P<0.05 by

Duncan’s multiple range test.
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Fig. 1. The level of the lipids in the serum,

H& fFoF ez A veh (A9 E3lzo) atel
TCE=ol d&] A= A2z etk (Fig 1), o]
212 Kobatake E®0o] B 13 EX79 TCHEE7}
W e Y EF BT TCes=t
7H viskthe Aot gkt EAF Hotoll 9gh o
g gk @3 - EANE 2ol AE toc-
opherol 717} Ao A& @ %2 9] tocopherol
TRt Aat 246 viXle dES 2AEY e
A TCrET AWk Aolo o3l ZH4E A3
£ B3, TEEX AR 2 o] tocopherol&
H7vete] @3 TCY %ol HS Yol Hus)
Atk g3 TCel i3t HDL-CY HloME e
AT Eol HlaNA o frell 5318 o Hohg 3o
Fio] A JvEwth 5219 g3 diA= Z
o7t ARt oAfAo e mAH o] BE& S
£ TCol it HDL-Co] H]go] 5718S & 4+ 3l
Act. Hde - JAE D AP A= TColl digh
HDL-Ce9] ®]&o] Hojelfrt Hrtd ZE oA
Z7HE Q0 BAastE T, Mouri®e) Aoz
olf-#2l HDL-C FF°] ti&Fo] v sgkev
TCell ti g HDL-C9] vjollx= tl&F 3 xto]7t ¢l
A YehdA 2 Age Aot dx gt TGol
g Aae EX2FE) Hlsted {2 TES] £
Tol Al UEIRR, XAk Hrbel e Ade 49
Aol ek EHE T BVE A/ TGY TE&8

Gaoges 2o A3E Eusiar). E3 B3 22
29 (-)EGCge &g gast] EXY S5

Frol Eetd 8HE AFSE APl Raoa e

=271 870 B3 % o] AAHEH} G4 Bh BHE oA G £

DAY FFEFFT v nxe EXF
(—)EGCgs 718 2eA d49 TG =7 &
oHor ol st EA oMz H3}
7HElZIo] €3 TG F= A st &7t ok sty
o, B AE 83 TG sxolAE £xd v}
o o7 TG B EE o] A2AI & ROz Yy
aL ol lojA =abe] Hrteel wet TG +&
ol Yol e AEL AAAL fejAlol elAdeH o]
A& H2AE FEdte FELE FAustd 7] ol
Hoh F3¢ vt dehbA g Ao Algd
o}

g AdF=e €3 A9 ge 3F
vebz dok(Fig. 2). o f-1%%3kae] TC &
of EX ol vldte] felHoR ge £E0R e
ot H2b d7ke] atel ajAls EX4 A 5
el H7tel wat TC &0 astd oy off
Aol e F2F Sl et TC FExE 571
gich. Kobatake 572} Aol olfritel Y3
TC F&ol frofstAl W& whd koA o TCEE
NA FoFEL P UX T 2ol ¥la] ofzhe)
717 vebEtian 393, Hiral $2'& 22317
LA A o) o E AL Mol g v wst S W FF
HollM F2 g4z oz 2820 AuArt
dolup7] wEo] el Z# 2HE Fo] Frleir}
T stedx B Hye] Aot o5 fo] Urkm
AT, TColl th g HDL-C9] Hloll A& 2}o] 7} 1}
R 2t el TG s A8 E30 3
o7} glol A9 kg FElUrt. HaH el o
M= B b vdsiM Zel7t el ¢

o
=2
=
s

2

F-1%G

z
L-126
group

L-0.1%G F-0.1%G

BN Total cholesterol IDL-chotesterol [ZiZ] Trigtyceride

Fig. 2. The level of the lipids in the liver.
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