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Effect of Chronic Ethanol Consumption and Herbal Extracts Administration
on the Antioxidant System and Ethanol Oxidation System in Rats

Mok Kyung Kim, Sun Hee Hyun and Se Young Choung®
Department of Hygienic Chemistry, College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract — This study had been done for the investigation of the effect of Vitis vinifera extract (V), Schisandra chinensis
extract (S), Taraxacum officinale extract (T), Gardenia jasminoides extract (G), Angelica acutiloba extract (A) and Paeonia
japonica extract (P), and their mixtures on the antioxidant and ethanol oxidation system which was induced by Lieber-
DeCarli ethanol liquid diet. Male Sprague-Dawley rats were randomly divided into eight groups: ethanol diet (ED), normal
diet (ND), ED+V (100 mg/kg/day), ED+S, ED+T, ED+G, ED+A and ED+P (300 mg/kg/day). We studied the effects on
alcohol dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH) after herbal extracts administration for 6 weeks in
rats induced by Lieber-DeCarli ethanol liquid diet. The differences in ADH and ALDH activity of the rats treated with herbal
extracts and ED group were not significant. Phase I enzyme activity was found to be significantly higher in the ED+V than
the ED group. Phase II enzymes (glutathione-S-transferase, phenol sulfatransferase) activities were found to be higher in
the herbal extracts than the ED group. Herbal extracts not only reduced ethanol-induced elevation of level malondialdehyde,
but also protected against ethanol-induced decrease of reduced glutathione, glutathione reducatse, glutathione peroxidase,
catalase and superoxide dismutase activities. Therefore, they can be utilized as a health functional food or new drug can-
didate for fatty liver and hepatotoxicity which was induced by chronic alcohol consumption.

Keywords [] Vitis vinifera, Schisandra chinensis, Taraxacum officinale, Gardenia jasminoides, Angelica acutiloba, Paeonia

japonica, ethanol liquid diet, antioxidant
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Normal liquid diet (ND)

Ethanol liquid diet (ED)

ED+Vitis vinifera (V, 100 mg/kg/day)
ED+Schisandra chinensis (S, 300 mg/kg/day)
ED+Taraxacum officinale (T, 300 mg/kg/day)
ED+Gardenia jasminoides (G, 300 mg/kg/day)
ED+Angelica acutiloba (A, 300 mg/kg/day)
ED+Paeonia japonica (F, 300 mg/kg/day)

Table I - Composition of Lieber-DeCarli liquid diet

Ingredients Normal diet (g/) Ethanol diet (g/)
Casein 414 414
L-cystein 0.50 0.50
DL-methionine 0.30 0.30
Corn oil 8.50 8.50
Otlive oil 31.10 31.10
Safflower oil 2.70 2.70
Dextrin maltose 115.20 25.60
Cellulose 10.00 10.00
Choline bitartrate 0.53 0.53
Xantan gum 3.00 3.00
Vitamin mix” 2.55 2.55
Mineral mix” 8.75 8.75
Ethanol - 54.51

YAIN-76A Vitamin mix provided the following g/kg mix: thiamine
HCl, 0.6; riboflavin, 0.6; pyridoxine HCI, 0.7; niacin, 3; calcium
pantothenate, 1.6; folic acid, 0.2; biotin, 0.02, Vitamin B12
(0.1%), 1; Vitamin A palmitate (500000 IU/g), 0.8; Vitamin D3
(400000 IU/g), 0.25; Vitamin E acetae (5001U/g), 10; menadione
sodium isulfite, 0.08; sucrose, finely powdered, 981.15; Dyets,
Bethichem, Pennsylvania, U.S.A.

YAIN-76 Mineral mix provided the following g/kg mix : calcium
phosphate, dibasic, 500; codium cnloride, 74; potassium
citrate-H,0, 220; potassium sulfate, 52; magnesmm oxide, 24;
manganous carbonate, 3.5; ferric citrate. 6; zinc carbonate. 1.6;
cupric carbonate, 0.3;potassium iodate, 0.01; sodium selenite,
0.01; chromium K sulfate, 12H,0, 0.5; sucrose, finely powdered,
118.03; Dyets, Bethlchem, Pennsylvania, U.S.A.
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Liver
Add 4 vol 0.1 M KP buffer (pH 7.4)

homogenation

‘Whole homogenate (LPO GSH, GSSG)
Centrifuge at 600 x g, 10min

[ v
Supernatant Pellet (discard)
Centrifuge at 10,000 x g, 20min
’ }
Supernatant
Centrifuge at 105,000 x g, 1h Mitochondrial fraction
1 l (CAT, ALDH)

Supernatant
Microsomal fraction

(CYP2EI, UDP-GT)
Cytosol fraction (GR, GPx, SOD, ADH, GST, PST)

Scheme 1 - Fractionation of cellular organelle from liver tissue.
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Fig. 1 - Effect of herbal extracts on gastric ADH activity in ethanol-
administered rats. Values are mean+S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. V: Vitis vinifera, S: Schisandra chinensis, T: Taraxacum
officinale, G: Gardenia jasminoides, A: Angelica acutiloba, P:
Paceonia japonica.
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nmol NADH formed/min/mg protein
=2}

ND ED ED+V ED+S  ED+T  ED+G ED+A  ED+P

Fig. 2 - Effect of herbal extracts on gastric ALDH activity in
ethanol-administered rats. Values are mean+S.D. Letters
with different superscripts in a column are significantly
different (p<0.05) among the groups by Duncan's multiple
range test. ND: normal diet, ED: ethanol diet, V: Vitis
vinifera, S: Schisandra chinensis, T: Taraxacum officinale,
G: Gardenia jasminoides, A: Angelica acutiloba, P: Paeonia
Japonica.

&l e IA STIATHP <0.05).

9] Auk o] ALDHE =43 Avk= ADH$ 72 ED
o] NDZo| vl ZFrlsk= A3k nolon, AQE Tt
5 G Folweol EDl vlEl faA Al Stk (Fg. 2,
P<0.05).
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nmol NADH formed/min/mg protein
O = N W s O N O

ND ED ED+V ED+S ED+T ED+G ED+A ED+P

Fig. 3 — Effect of herbal extracts on hepatic ADH activity in ethanol-
administered rats. Values are mean=S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jjasminoides, A: Angelica acutiloba, P: Paeonia japonica.
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Fig. 4 — Effect of herbal extracts on hepatic ALDH activity in
ethanol-administered rats. Values are mean+S.D. Letters
with different superscripts in a column are significantly
different (p<0.05) among the groups by Duncan's multiple
range test.. ND: normal diet, ED: ethanol diet, V: Vitis
vinifera, S: Schisandra chinensis, T: Taraxacum officinale,
G: Gardenia jasminoides, A: Angelica acutiloba, P: Paeonia
Japonica.
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umole/min/mg protein

ND ED ED+H ED+S ED+T ED+G ED+A ED+P

Fig. 5 — Effect of herbal extracts on hepatic p-nitrophenol hydroxylase
activity in ethanol-administered rats. Values are mean=
S.D. Letters with different superscripts in a column are
significantly different (p<0.05) among the groups by
Duncan's multiple range test. ND: normal diet, ED: ethanol
diet, V: Vitis vinifera, S: Schisandra chinensis, T: Taraxacum
officinale, G: Gardenia jasminoides, A: Angelica acutiloba, P:
Paeonia japonica.
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Fig. 6 — Effect of herbal extracts on hepatic GST activity in ethanol-
administered rats. Values are mean=S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paeonia japonica.
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Fig. 7 — Effect of herbal extracts on hepatic PST activity in ethanol-
administered rats. Values are mean+S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paeonia japonica.
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Fig. 8 - Effect of herbal extracts on hepatic UDP-GT activity in
ethanol-administered rats. Values are mean+S.D. Letters
with different superscripts in a column are significantly
different (p<0.05) among the groups by Duncan's multiple
range test. ND: normal diet, ED: ethanol diet, V: Vitis
vintfera, S: Schisandra chinensis, T: Taraxacum officinale,
G: Gardenia jasminoides, A: Angelica acutiloba, P: Paeonia
japonica.

Table II - Effects of herbal extracts on hepatic GSH and GSSG
levels in ethanol-administered rats

GSH GSSG
: GSH/GSSG
(imole/mg protein)

ND 6.68=+1.10° 0.32+0.09 21.71+4.88%*
ED 2.69+0.99% 0.21+0.07 14.32+8.83"
ED+V 5.71+1.19° 0.22+0.04 27.16+7.57%
ED+S 6.63+1.94° 0.37+0.10 19.18+8,22%¢
ED+T 7.42+0.56"4 0.25+0.03 29.41+1.91°
ED+G 6.97+1.44" 0.31+0.03 22.16+3.11%*
ED+A 6.7+1.83" 0.36+0.12 22.32+15.33"
ED+P 9.22+1.48%  0.40%0.07 23.70:4.43

Values are mean+S.D. Letters with different superscripts in a
column are significantly different (p<0.05) among the groups by
Duncan’s multiple range test.

ND: normal diet, ED: ethanol diet, Vi Vitis winifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paconia japonica.

S A Z71EIATHP<0.05). AAE Fol= EDWOl ojs)
37k PSTe] &ol] Athe TS mX)A] FskehFig. 7).
Glucuronidation2 Zvj3H= UDP-GT<S] ¥4 ED¢] ND
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2231 (P<0.05).
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Fig. 9 - Effect of herbal extracts on hepatic GR activity in ethanol-
administered rats. Values are mean+S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paeonia japonica.

nmole/min/mg protein
N W ~ w [=>3 ~ 2] ©

ND ED ED+V ED+S ED+T ED+G ED+A ED+P

Fig. 10 — Effect of herbal extracts on hepatic GPx activity in ethanol-
administered rats. Values are mean+S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Turaxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paeonia japonica.

1U/mg protein

ND ED ED+V ED+S ED+T  ED+G ED+A  ED+P

Fig. 11 — Effect of herbal extracts on hepatic CAT activity in ethanol-
administered rats. Values are mean=+S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paeonia japonica.

Vol. 50. No. 4. 2006

Fig. 92} @t}

ofghgits vb%;g EDio] NDRth E4do] wigkom A
AEL FoiR ARl oe&e] TR S 3le GR
o] ggo] 7S }~ S Bt 53] enjake} A7} dEg

o F41 F7HE BSAThP<0.05).

H,0,7F AlEeHE 240817 #of| ol A2z GPxe] &4
%ol 9lojAE EDo] NDef vlsl #2A A daskivt
(P<0.05, Fig. 10) ED=o) vlsl} @u)&}, 2j7}, shzjok Fojgto]
Z7kshe TS veplow, 53] wiztor Foj {4 9l

Al v7P6}EiE‘r(P<O.05).

CAT:= EDiro] NDel| vlsl] R4 $UAl ZRAsksic) A
E9] Foji= CATS] E48 S/ Izl EDaell vls| BEE A
AEE BojFof glo] FAACR o4 A Skl
(P<0.05, Fig. 11).

25

c

20
c
[
o 15 ab
g -
fe’]
E 0
£
o)

5

0 : E : : :

ND ED ED+V  ED+S  ED+T  ED+G  ED+A  ED+P

Fig. 12 — Effect of herbal extracts on hepatic SOD activity in ethanol-
administered rats. Values are mean+S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paeonia japonica.
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ND ED ED+V ED+S ED+T  ED+G ED+A ED+P

Fig. 13 — Effect of herbal extracts on hepatic LPO level in ethanol-
administered rats. Values are mean+S.D. Letters with
different superscripts in a column are significantly different
(p<0.05) among the groups by Duncan's multiple range
test. ND: normal diet, ED: ethanol diet, V: Vitis vinifera, S:
Schisandra chinensis, T: Taraxacum officinale, G: Gardenia
Jasminoides, A: Angelica acutiloba, P: Paconia japonica.
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