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Protective Effects of the Water Extracts of Hovenia dulcis Thunb Against Ethanol-Induced
Toxicity in Primary Cultured Rat Hepatocytes
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Abstract — The hepatoprotective effects of the water extracts of Hovenia dulcis Thunb (HD) were investigated in vitro.
Following the induction of hepatotoxicity by ethanol in primary cultures of rat hepatocytes, the protective effects of four dif-
ferent water extracts of HD were determined through serial dose-response and time-dependent studies. The individual
extracts used in these studies were prepared from fruits, seeds, leaves and tubes. Treatment of hepatocyte cultures with
the water extracts of HD provided a significant protection from the increased lactate dehydrogenase activity induced by eth-
anol. Particularly, the fruits extract was the most effective against ethanol-induced hepatotoxicity in the primary cultures
of rat hepatocytes. The results demonstrated that the extracts might have the protective effect against ethanol-induced tox-

icity in hepatocyte cultures.
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Hovenia dulcis Thunb
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Extraction

l in distilled water 80 for 24 hr

Filtration

l with cloth and filter paper

Evaporation

l in rotary vaccum evaporator for 24 hr
Freeze drying
l In freeze dryer 48 hr
The water extract of Hovenia dulcis Thunb
Scheme 1 - Preparation of the water extract of Hovenia dulcis

Thunb.
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Table I - Composition of calcium, magnesium-free Hank's balanced
salt solution (HBSS)

Components Concentration
Potassium chloride 0.40 mg/m/
Potassium phosphate, monobasic 0.06 mg/m/
Sodium chloride 8.00 mg/m/
Sodium bicarbonate 1.12 mg/m/
Sodium phosphate, dibasic 0.12 mg/m/
Glucose 1.00 mg/m/
Phenol red 0.01 mg/m/
Insulin 1.0x10"M
Gentamicin solution 50 pg/m/
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Table II - Composition of basal (WO/BA-M2) and complete (AB) media

Constituents

Basal (WO/BA-M2) Complete (AB)

Waymouth’s MB 752/1 liquid insulin

Albumin, bovine serum
Sodium bicarbonate
Sodium oleic acid
Gentamicin sulfate
L-Serine

Sodium linoleic acid
5-Aminolevulinic acid
DL-a-Tocopherol
Hydrocortisone 21-acetate
D-Thyroxine
Testosterone

Glucagon

Medium (1%) Medium (1Xx)
1.0x10"M 1.0x10"M
2.0 mg/ml 2.0 mg/mi

2.67x10°M 2.67x10°M
2.0x10°M 2.0x10°M
50.0 ug/m/ 50.0 pg/m/
5.32x10*M 1.22x10%*M
1.8x10°M
1.0x10°M
5.0 pg/ml
1.0x10°M
LOx10"M
1.0x10*M
30.0 ng/m/
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Fig. 1 - Dose-response effects of the water extracts of Hovenia dulcis Thunb on ethanol-induced hepatotoxicity in primary cultures of adult
rat hepatocytes. Four hr after the culture initiation, the hepatocytes were treated with 2.5% ethanol and the given concentration of
the water extract for 24 h. After the incubation, the release of lactic dehydrogenase (LDH) into the culture medium was determined.
(A) Fruits, (B) Seeds, (C) Leaves and (D) Tubes. Each bar represents the mean percent activity=S.E. of triplicate cultures. The ‘&'
indicates a significant LDH leakage induced by ethanol at P<0.05. The 'b' indicates the value significantly different from the control
at P<0.05. The 'c' indicates the value significantly different from the ethanol control at P<0.05.

7} Q7L AL 05 BRI, ol9h Blelel o
sEgo) Holt REAEY /14 B AT wolok )
AR A A Aaene] it B8-S N
FE20] A, sl olg LS oA
& % K JhsAel b F 0% REo) oo det o
9 ol ek,

o3

2o

o

AlZIe|EAE

A)Zre)EAH M= A wjok 4XZF Fof wjA| S
T2, 25%2) oehST} 1.0 mg/ml 50 R BT
E A aljkAlel XElst 3, 4, 8, 16 U 24471 E}1 wjokas}
o} oy wjdHo T 5% LDH E4-5
5 298 ESEE RS anE AgeE
HES A= Fig. 2o Yehidct.

Arlzlol] whg oflgbge] 23t 152

T 2 o

A

Vol. 52, No. 1, 2008

2477F Aole] HidEE 28 FRISISICHFig. 2A~D).

o] Axpufok AL AlEA oleke-S Al T A
of Wikl Fo= LDHY & die] #as Arks AR
A7) ollghea) 22 7K B0 SAEl f88 AlIY
A7t B& grlskar Sich

AFEE2 A¢, 1 A7 tizrte] LDH 252 A 8

NZPARE 2477F 7EA] 2] Al Baalz e ATEE JERY
R, oflghgo] ot 2ol tiElAE A 16A7HARE &
o = REAE-S YERISITHEIg. 24).
2250 A9, $FAESAIE ] ARl gE ARIEE
A= 1 27 ti27-e) LDH &2 A2 8AITHAIFE
1647 7] 594 A APl ARE JeRISiL, ol
of oJat 7keAtell thei = A2l SAHAIRE f94 e B
Z8-5 JeplchFg. 2B).

AFEEC] A, AITIEA RN tiEe] LDH f&& A

=z
FA



60 R A R S e s 2 ) B o e o A ol B 2 O B - e | 2
25000 5000
B A 3 B
€ 20000 © 4000 -
Q =]
(3] Q
j
£ 15000 £ 3000 - b
o o
s k]
;E 10000 — g. 2000 — a
-E —O— Control E —O— Control
g 5000 —@— 2.5% ethanol g 1000 4 —@— 2.5% ethanol
e —— 1 mg/mi sample e ~/— 1 mg/m} sample
° —&— Sample + ethano! ° —&— Sample + ethanol

0 T T T
0 8 16 24
Culture time, hr
5000

[ C
© 4000 ~
o
(3]
S
£ 3000
o
e
]
> 2000
-E —(O— Control
g 1000 S —@— 2.5% ethanol
ey —%— 1 mg/mi sample
e —&— Sample + ethanol

0 8 16 24
Culture time, hr

] 8 16 24
Culture time, hr
5000

4000 +

3000 -

2000

= Control
—@— 2.5% ethanol
—{>~ 1 mg/mi sample
—aA— Sample + ethanol
T T T

0 8 16 24
Culture time, hr

1000 ~

% activity of 0 hr control

Fig. 2 - Time-dependent effects of the water extracts of Hovenia dulcis Thunb on ethanol-induced hepatotoxicity in primary cultures of adult
rat hepatocytes. Four hr after the culture initiation, the hepatocytes were treated with 2.5% ethanol and the given concentration of
the water extract for 4, 8, 16 and 24 h. After the incubation, the release of lactic dehydrogenase into the culture medium was
determined. (A) Fruits, (B) Seeds, (C) Leaves and (D) Tubes. Values represent the mean percent activity £S.E. of triplicate cultures.
The 'a' indicates the value significantly different from the control at P<0.05. The 'b' indicates the value significantly different from the

ethanol control at P<0.05.
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