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Hepatoprotective Effects of Hovenia dulcis Extract on Acute and Chronic Liver Injuries
induced by Alcohol and Carbon Tetrachloride,

Young—=Sik Kiml#, Juyeon Parkl, Yongbeom Kwonl, Dong Wook Limg, MiKyung Songz,
Ho—Young Choi?, Hocheol Kim®

1 : Korea Institute of Science and Technology for Eastern Medicine, NeuMed Co,, Ltd,
2 . Dept. of Herbal Pharmacology, College of Oriental Medicine, Kyung Hee University

ABSTRACT

Objectives : The purpose of this study was to evaluate the hepatoprotective effect of Hovenia dulcis extract on
acute and chronic liver injuries induced by alcohol and CCls in mice and rats,

Methods : In acute alcohol—induced liver injury, mice were administered Hovenia dulcis extracts (60 and 200
mg/kg) orally before and after alcohol administration, In chronic alcohol—induced liver injury, mice were
administered alcohol containing liquid diet for 4 weeks, The mice were administered A dulcis extracts (60 and
200 mg/kg) mixed with the liquid diet., In acute CCly—induced liver injury, rats received a single dose of CCls (2
mL/kg in olive oil, intraperitoneally). Rats were administered A dulcis extracts (30, 100 and 300 mg/kg) before
and after CCls administrations, After the ends of the administrations, the serum levels of AST and ALT were
measured using chemical analyzer, and y —GTP levels were measured using spectrophotometer,

Results : In acute alcohol—induced liver injury, A dulcis extracts treated group showed significant reduction in
ALT levels compared to those of control group. In chronic alcohol—induced liver injury, it inhibited weight—loss
compared to normal group and showed significant reduction in AST, ALT and y —GTP levels compared to
control group, In acute CCly—induced liver injury, it also showed significant reduction in AST, ALT levels
compared to control group.

Conclusions . The results show that A dulcis extract has hepatoprotective effect in acute and chronic
alcohol—induced liver injury and acute CCly—induced liver injury., These findings suggest that A dulcis could be
a potent hepatoprotective agent.
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797 AIAZ ABHE FARE "R, gEEFAL,
silymarin 200 mg/kg T, HP426 60 mg/kg T,
HP426 200 mg/kg Eoe2 Roh 797 AeA71
AFFES 1247 dAXZ & 43L& 4.8 g/kg body
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3 v A2 o]FRE 6A3F F v (isoflurane,
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Alanine aminotransferase(ALT), aspartate
aminotransferase(AST) BAEE ZF 7|23} §AHNES 9]
231 v 93] A|RFE assay kit(Medex, Korea)Z &
Assb A7) 7](VetTest 8008; IDEXX Laboratories, USA)
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Table 1. Composition of Experimental Liquid Diets

Ingredients (g/L_diet) Control diet, Ethanol diet
Casein (100 Mesh) 41,40 41,40
L—cystein 0.50 0.50
DL—Methionine 0.30 0.30
Corn oil 8.50 8.50
Olive oil 28.40 28.40
Safflower oil 2.70 2.70
Maltose Dextrin 115.20 25.60
Cellulose 10.00 10.00
Salt Mix #210011" 8.75 8.75
Vitamin Mix #310011? 2.50 2.50
Choline Bitartrate 0.53 0.53
Xanthan Gum 3.00 3.00
Ethanol” 0.00 50.00

USalt mix #210011 (g/kg mix): Calcium Phosphate, dibasic, 500;
Sodium Chloride, 74; Potassium Citrate, monohydrate, 220;
Potassium Sulfate, 52; Magnesium Oxide, 24; Manganous Sulfate
H20, 4.6; Ferrous Sulfate 7H20, 4.95; Zinc Carbonate, 1.6;
Cupric Carbonate, 0.3; Potassium lodate, 0.01; Sodium Selenite,
0.01; Chromium Potassium Sulfate, 0.55; Sodium Fluoride, 0.06;
Sucrose, finely powdered, 117.92,

2Nitamin Mix #310011 (g/kg mix): Thiamin HCI, 0.6; Riboflavin,
0.6; Pyridoxine HCI, 0.7; Niacin, 3.0; Calcium Pantothenate, 1.6;
Folic Acid, 0.2; Biotin, 0.02; Vitamin B12 (0.1%), 10; Vitamin A
Acetate (500,000 IU/g), 4.8; Vitamin D3 (400,000 IU/g), 24;
Menadione Sodium Bisulfite, 0.08; P-Amino Benzoic Acid, 5;
Inositol, 10; Dextrose, 939.

Iethanol: 95%
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A 60 mg/kg, 200 mg/kg o] FEE 2lojof| H7lstsct.
A 22 ARt W AEHE Aol FEEI] Wil AR
AHFE mLE SAsI%Y, A¥sEY aFA= 19 13 &
2 A7t EgstRom & ARAY FE7I7R 28Yol it

2) Y =4

3 A 1247 FAAZ] & ulH(isoflurane, ETHA®,
ZA) ot BEH FFAHAL wEt JfEStL EdeHozR
H AFstgon, AqFH R Ao 1A #HAE &
4T, 3,000 rpmollA 1087t 4T %t A4S 8%
< 2%t = 7t 7)eY ARAEA % 4 A7 -70T
of Yol B3ttt

@) 84 T 1 7Is Axas 24 34

Alanine aminotransferase(ALT), aspartate

Al Hhat A7 RaEe] HEa 27

aminotransferase(AST) BAHEx= 7t 7|d1} G4HS-S o]
4351 v 23] ARE assay kit(Medex, Korea)Z X
sFsFg A7) (VetTest 8008; IDEXX Laboratories, USA)S
o] &3le] =A3}YP o Gamma-—glutamyl transpeptidase
(y —GTP) B4=x ulgo] o8] A=" MaxDiscovery
gamma—glutamyl Transferase(GGT) Enzymatic assay
kit(Bioo scientific corp., USA)E E54% #|(SPECTRAmMax
PLUS 384 microplate spectrophotometer; Molecular Devices,
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1) 23 & AST, ALT &4
B4 €3E Fojo] W& EF AST, ALT &4 5ol o

3k HP4269] AdAads A 23, 83 AST %= &
Aol g gz felstA F7E A2 (p<0.001),
HP426F o2 2 i8] 60, 200 mg/kg oA 22+
8.2%, 8.6% TAdhe AFE Uetiod, BAF Fo4d2
At F ALT 5=t FAdwdd vl izl |23t
A Z7FFE.2H(p<0.001), HP426F 072 th= o] 60
200 mg/kg &FollA 2zt 15.1%, 15.5% F28tA 7Hast
AckFig. 1, Table 2).

110- P

AST(UIL)
ALT (UIL)

o
Normal ~ Control 200 60
Silymarin HP426 Silymarin HP426

© Normal ~ Control 200 60 200 (mglkg) 200 (mglkg)
Fig. 1. The effect of HP426 on serum AST levels(left) and ALT
levels(right) with hepatic damage induced by administration  of
alcohol. Values are represented as mean *+ SD. X0.05 and
"X0.01 compared with ethanol group. "™ X0.001 compared with
control group. Data obtained were analyzed by Dunett's T3—test.

Table 2. Effects of HP426 on Serum Aminotransferase Activities
after Acute Ethanol Consumption

Groups Dose (mg/kg) AST (U/L)a ALT (U/L)b
Normal 61.1+10.2 42,1468
Control 88.1+11.4"™ 66.3+13.0"
Silymarin 200 76.7+12.0 55,847.4
HP426 60 80.9+11.1 56,3+6.6
HP426 200 80.5+9.3 56.0%5.5

Values are represented as mean=+SD, Data obtained were analyzed
by Dunetts T3—test fd Significantly different from normal group,
#”#p(o 001. significantly different from control group, p(O 05,

p{0.01. a, AST: aspartate aminotransferase; b, ALT: alanine
aminotransferase
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Agolo] 2897t Fo & ARPFES HF FAE vln
3t Axt h27£(19.1£1.3 g, p<0.001)T} silymarin FojF
(20.0£1.1 g p<0.01), HP426 60 mg/kg X
(20.8£0.9 g, p<0.01)S BAH(23.1+£0.4 g) thH| I3t
A AFol Hastgoed, HP426 200 mg/kg FoAF
(21.8£0.9 g} FAwI §-22 A Zo|7t fdthTable 3).

Table 3. Effects of HP426 on Body Weight after Chronic Ethanol
Consumption

Groups Dose (mg/kg) Final body weight (g)
Normal 23.1+0.4
Control 19.1+1 3
Silymarin 200 20.0+1,
HP426 60 20.8+0.
HP426 200 21,.8+0.9

Values are represented as mean+SD. Data obtained were
analyzed by Dunett's T3—-test. **significantly different from normal
group, ™ X0.001. **significantly different from control group,
**X0.01.
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17 ARe e B ARL WA AT AERS
v w3t A FATLAAT 100% F2ES Uehigen, o
Z7L2 50%, silymarin 200 mg/kg 75%, HP426 60, 200
mg/kg FALE 247 75%, 87.5%2 BEE(%)S UeHHA
tHTable 4).

Table 4. Effects of HP426 on Survival Rate for 4 Weeks Oral
Administration in Mouse

Days after administration

0 7 14 21 28
Groups Dose (mg/kg) Survival rate (%)
Normal 100 100 100 100 100
Control 100 100 100 80 50
Silymarin 200 100 100 100 100 75
HP426 60 100 100 100 100 75
HP426 200 100 100 100 100 87.5

2) EHo| X7t =2 HX|X} sk Hst

43 Fojof] 2 FA AST, ALT, y —~GTP &4 Aol
ot HP4262] A|&TH= Table 59 7t} 434 vepd &
% AST & Aol g dizdelA FoatA 7=
©1}(p<0.001), HP426F - th23 i8] 60, 200 mg/kg
SN+t 45.7%, 87.5% FOEHA sk %
ALT 5 Aol vs)] dizgollA f2sH Z7kstgd o
(p€0.001), HP426%3- thz7 diH] 60, 200 mg/kg &
oA ZtzZk 39.2%, 84.6% SSHAl Hstgrh EF 4
—GTP & E3t Aol vjs] dizolld f2lstA 718t

©2m(p<0.001), HP426%F 2 200 mg/kg s=oA iz
= Y] 47.4% F-2J3HA A2sktH(p<0.001)(Fig. 2).

Table 5. Effects of HP426 on Serum Aminotransferase Activities
after Chronic Ethanol Consumption

Groups  Dose (mg/kg)  ASI(U/L) ALT (UL’ v —GIP (IU/L)°
Normal 69.3+9.3 48.5+12,6 20.4+10.1
Control 732.5+38.8™  792.3+463"  84.6+21.1"
Silymarin 200 402.6+92.4°  377.4+106.4 A445+77
HP426 60 445,74200,3 392,0+182.6 68.5+13.7
HP426 200 11284456 90.6+55.8 44.5+20,0°

Values are represented as mean=*SD. Data obtained were analyzed
by Dureti's T3—test. * significantly different from normal_group,
"X0.001. significantly different from control group, £X0.05,
,0(0.001. a, AST: aspartate aminotransferase; b, ALT: alanine
aminotransferase; ¢, y —GTP: gamma—glutamyl transpeptidase.
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Fig. 2. The effect of HP426 on serum AST levels, ALT levels and
v —GTP levels with hepatic damage induced by administration of
alcohol. Values are represented as mean * SD. Data obtained
were analyzed by Dunett's *T3—test*_*f” significantly different from
normal - group, ’Wp(O.QQL , v ... Significantly  different  from
control group, ©X0.05, ©X0.01 and  ©X0.001.

3. 7H=4 B3 av}

CCly, Fojo]| wE ¥F AST, ALT 4 Aol dig
HP4262] A &= Table 63 ATt E3F AST 5=+ &
Aol Hal] dizoA FYstAl F7HE LW (p<0.001),
HP4269] Foi2 dj= ti¥] 30, 100, 300 mg/kg &%
ol X Ztzb 48.1%, 48.3%, 63.3% G54 st &
% ALT = A4l vs) dizodA f2sHA S71=%
S} (p<0.001), HP4269] T2 tiz of®] 30, 100,
300 mg/kg &FllA 2zt 33.8%, 30.3%, 55.4% S-2J5H
st tHFig. 3).

AST (UIL)

Normal Contol 100 30 100 300 (mgkg) Nomel Control 100 30 100 300 (mgkg)
Silymarin HP426 Silymerin HP426

Fig.3. The effect HP426 on serum AST levels(left) and ALT
levels(right) with hepatic damage induced by administration of
carbon tetrachloride. Values are represented as mean = SD. Data
obtained were analyzed by Dunett's T3—test, “*X0.001 compared
with normal group. £X0.05, ©0.01 and X 0.001 compared
with control group.

2ol oFt AT 45280 Hian 29

Table 6. Effects of HP426 on Serum Aminotransferase Activities
after Carbon Tetrachloride Injection

Groups Dose (mg/kg) AST (U/L)? ALT (U/L)®
Normal 105.0%5.0 50,3+9.4

control 4039+944, 17 1304 +318.6™
Silymarin 200 1603+1193 649.4+394.3
HP426 30 2098+ 1518 862.9+519.7
HP426 100 208941456 908.6+449.1
HP426 300 148241238 580.6+390.8

Values are represented as mean+SD. Data obtained were analyzed
by Duneﬂ'§ ;I:S;t*est. fiad significantly different from normal group,
ff”p(O_OOL_*; significantly different from control group, ©X0.05,
K0.01, X0.001, a, AST: aspartate aminotransferase; b, ALT:
alanine aminotransferase.
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