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Screening of the Hepatoprotective Drugs from Folk Medicines

Jeon-Ok Moon* and Jong-Hee Park |
College of Pharmacy, Pusan National University, Pusan 609-735, Korea

Abstract ~ For the search of hepatoprotective compounds from the folk medicines, 14 na-
tural products which have been traditionally used as hepatoprotective drugs in Korea were
extracted with methanol. The extracts were screened for the antioxidant activity on lipid
peroxidation induced by Fenton reaction in rat homogenate and Ac2F cell toxicity by thy-
droperoxide. Dendrobium moniliforme and Castanea crenata were chosen for the further in-
vestigation and its therapeutic effects on the liver damage induced by carbon tetrachloride
in rats were evaluated. Oral administration of the extracts reduced the aspartate amino-
transferase(AST) and alanine aminotransferase(ALT) activities in the serum of the carbon
tetrachloride intoxicated rat. And the treatment of the extracts prevented the decrease of am~
inopyrine N-demethylation and aniline hydroxylation activities of the carbon tetrachloride-in-
toxicated rat liver. These results suggest that oral administration of the Dendrobium monil-
iforme and Castanea crenata is effective in recovering the liver function in CClstreated rats.
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srable L The list of the folk medicines examined

Plants Family Part Voucher

specimen

—_— ,
Castanea crenata Sieb. et Zucc. (¥}5) Fagaceae Pericarpium  No. 546
Chelidonium majus L. (A7 %F) Papaveraceae  Herba No. 548
Cudrania tricuspidata Bureau (FA%U%) Moraceae Radi No. 533
Davallia mariesii Moore (4Z11Ale}) Davalliaceae ~ Rhizoma No. 532
Dendrobium moniliforme Swartg, (83) Orchidaceae Herba No. 535
Lepisorus thunbergianus Ching (Y9 %) Polypodiaceae  Herba No. 537
Magnolia kobus AP DC. (53) Magnoliaceae  Flos No. 542
Phyllostachyo banbusoides Sieb. et Zuce. (V) Gramineae Radix No. 540
Saururus chinensis Baill. (%) Saururaceae  Herba No. 534
Solanum lyratum Thunb. (8]3%) Solanaceae Herba No. 547
Spirodeia polyrhiza Schleid. (A7) Lemnaceae Herba No. 543
Ulmus davidiana Planch. var. japonica Nakai (=§45) Ulmaceae Radix No. 545
Vitis thunbergii Sieb. et Zucc. var. sinuata (Regel) Rehder Vitaceae Radix No. 544
(AnAH )
Zanthoxylum planispinum Sieb. et Zuce. (7§4t%) Rutaceae Rhizoma No. 538
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Al 2 A8 XHZ - Thiobarbituric acid, +
butylhydroperoxide(+BHP)., 3-(4,5-dimethyl
thiazol-2-y1)-2,5-diphenyl-tetrazolium-
bromide(MTT), dimethylsulfoxide (DMSO)+
SigmaAtellA Tt Algetdon, fetal bo-
vine serum % Dulbucco’s Modified Eagle
Media(DMEM)< Gibco Ate] A &<, 3 trans-
aminase &% Alek kit 4& Eiken 33} A ¥
<. FeSO& WakoAts) AEE AH48ch 2 4
ol ALEE 14781 e AZolM A A3
R T e F olg 48 2 100 g
T2 3%, 5339 AR SARRE 2
Wetam okstd gostade] 246 R#so
S\cH(Table ). AH&-3 Ac2F cell2 Donryu rat
9] nornal liver cell24 JCRB(Japan Cancer

Research Resources Bank, Tokyo, Japan)<]
A Yt AR, A8 8L AF 150g
A F9] Sprague-DawleyZl rat(6-75%, male)
£ U3 35 A4 AE A st AR

kgl XZinE ARls HE-0.2 mM
FeSO,2 3mM #AtslFaE E3te Fenton
WAl &8-S 2l S vhsta AR 25%
L #d9 03mLe 7El(RhE F &% 1ml)
37ColA 1083 Al AdEH e ARAAYs=S
16.8% Trichloroacetic acid/0.125 N HCl 100
mLY% 416 mg9 thiobarbituric acid %43 6.8
mM butylated hydroxytoluene/ol &2 §H4Z
10012 £33 B9 3mLe 7k F 95TeliA
3087 wkg A1zl o2 3,000 rpmollA 2087 €
A B 35de FHEE 550 nmolA &35t
At A4E TBARS(thiobarbituric acid reac-
tive substance)® &%44$ 156 cm™ mM & A
&3] AdsAnt® $3E 2 Fge] A A7
Abslol A 52 % inhibition .2 Yehi]th.

NI BHIAIOIM ofEC] &atst MY -AEF
(Ac2F)E fetal bovine serum(FBS) 10%, glu-
tamine 2%, antibiotic-antimycotic 1%& &
3t3 NaHCOz& 712 § IN HCle|\t IN NaOH=
pH 7.42 =¥ DMEM¥A (complete medi-
um)& 37T, 5% CO.2l ZAA w3ty 75
cm® tissue culture flask(Corning)ell 2~3%¢l
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Fr.ble IL. Antioxidant effects of the MeOH extracts on the lipid peroxidation induced Fenton reaction and
me viability of Ac2F cell exposed to butylhydroperoxide

Viability of Ac2F(%)

Inhibition of lipid peroxidation(%)

Crude d
rude drug 72ug/ml  T2pg/ml 70 pg/ml 008mg/m! 04mgml 20mg/ml

S

Castanea crenala 2.7 3.21 80.30 39.88 85.65 N.T.
Chelidonium majus 2.70 1.63 1.36 0 49.38 80.72
Cudrania tricuspidata 22.00 0 0 75.21 95.35 88.73
Davallia marfesii 6.83  10.11 15.03 21.67 42.48 66.08
Dendrobium moniliforme 8.11 7.03 95.90 79.52 77.10 87.05
Lepisorus thunbergianus 062 082 16.12 2512 62.75 83.18
Magnolia kobus 168 NT. 1.60 0 0 55.51
Phyllostachyo banbusoides 3.19 N.T. 3.60 34.62 78.70 78.08
Saururus chinensis 258 792 5.73 271.14 71.22 74.92
Solanum lyratum -9.65 -11.54 ~15.29 0 33.80 59.62
Spirodela polyrhiza 3.13 3.93 4.43 0 0 29.69
Ulmus davidiana —0.87 529 8.38 48.07 81.58 N. T
Vitis thunbergii 439 10.05 2.17 80.10 94.94 89.27
Zanthoxylum planispinum 163  4.06 10.00 35.03 76.81 69.61

*N.T.: not tested.

radicaldl &8} fE=E AAIANE EHH O EAE A9 &4 Ndgs R YEIAL
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5 HY ¥ AELdMe dAsE A HolA] 1 720 ug/ml =4 22} 15.0, 10.0 2 8.38

Liver cell HIZHOIMS| Eitsls 2AE -8 A7
A AE 54 8 542 9 AMEE tbutyl-
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AHeEE B2 24, AlEY mitochondriad] cy-
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Aasidh o] W 2 oFE £4 & 308 dAAE
t-BHP9] M EFo] dg ME A vixe
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Table L. Effects of the extracts from Dendrob-
fum moniliforme and Castanea crenata on the
aspartate transaminase (AST) and alanine trans-
aminase (ALT) levels in the serum of CCl-intoxic-
ated rats

AST ALT
(Karmen Unit) (Karmen Unit)
Control 79.0x52 23.4+6.3
CCl, 753.0+47.0 325.2+34.8
Dendrobium 621.7+69.7* 268.0+34.6*
moniliforme

Castanea crenata 555.0+£83.5** 228.7+75.1*

The extracts were administered at a dose of 0.5
g/kg, p.o., twice at 16 and lh before intraperi-
toneal injection of CCly in olive oil at a dose of 4
ml/kg. Significantly different with CClintoxi-
cated group: *p¢0.05, **p<0.01. Data points are
the mean+S.D. of six rats.

st Tt A3 AErt AR 28 4 g A3
2 AEFNE AT FHT A S EFY AST levele]
621.4 2 555.0 unit, ALT level©] 268.0 2 228.7
unit/ml2 8 Fojo] Aldsleth F 7HAbs|
ol visl Fod A ALEESS ¢ & A9
T3 7ol Atdstedof ojdto] &AFEH oAl
T35 cytochrome P4509] %ol 2HAE e 7
o2 gaA derz A3 9 wEe AF 7o
7F At sebAZ Q% 2h) P450 B4 A3lol vl
v 49%E HEINITY. CClL FH9ZE am-
inopyrine ¥ aniline& 7132 g g tiAL &
A GAJo] 279 ¢ 30% FEo 2 BAIHAT
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Table IV. Effects of the MeOH extracts from Dendrobium moniliforme and Castanea crenata on
the aminopyrine N-demethylation and the aniline hydroxylation activities of the liver
microsomes and on the contents of total SH in the homogenate of CCl-intoxicated rats

Aminopyrine N- s e c
demethylation® Aniline Hydroxylation Total SH
Control 21.35+3.63 2.47+0.33 122.93+9.24
CCl 9.20+£1.68 0.71+0.13 106.85+9.20
Dendrobium moniliforme 11.67+1.26* 0.96+:0.17* 122.74+18.82*
Castanea crenata 9.76+1.11 1.21+0.41* 126.14% 7.65*

*The reaction mixtures for the demethylation of aminopyrine with the final volume of 2.5 ml con-
tained 100 mM of sodium phosphate (pH 7.4), 2mg of microsomal proteins, NADPH-generating sys-
tem (1.25 unit of G-6-P dehydrogenase, 4 mM G-6-P, and 0.4 mM NADP"), and 10 mM of aminopyrine.
The figures represent nmole of formaldehyde formed per mg of proteins per minutes: bThe reaction
mixtures for the hydroxylation of aniline with the final volume of 1.0 ml contained 100 mM of sodium
phosphate (pH 7.4), 2 mg of microsomal proteins, NADPH-generating system, 0.25 mM of EDTA and 2.5
mM of aniline. The figures represent nmole of p-aminophenol formed per mg of proteins per minutes.
Reaction mixtures are incubated for 3 min (foe aniline, 20 min). Significantly different with CClin-
toxicated group: *p<0.05, **p<0.01. Data points are the mean+S.D. of six rats.
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