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Abstract —In order to investigate the hepatoprotective constituents, Melonis Pedicellus was system-
atically extracted and fractionated with n-hexane, ethyl acetate, butanol and water. Treatment of rats with
ethyl acetate fraction reduced hepatic injuries induced by o-naphthylisothiocyanate or D-galactosamine,
whereas the components in water fraction showed protective effect only against D-galactosamine-induced
hepatitis in rats. Two cucurbitacins and three sterols were isolated from ethylacetate fraction and their
chemical structures were identified as cucurbitacin B, isocucurbitacin B, a-spinasterol, stigmast-7-en-3-ol
and stigmast-7-en-3-ol-O-B-D-glucopyranoside. Cucurbitacin B at the dose of 1 mg/kg (p.o.) significantly
increased in bile flow in rats with ANIT-induced cholestasis. Isocucurbitacin B at 5 mg/kg (p.o.) showed
significant protective effects against ANIT-induced cholestasis. These results showed that cucurbitacin B
and isocucurbitacin B from Melonis Pedicellus may have hepatoprotective effect in rats with experimental

cholestasis.
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3§ B3 FEH, glycogenesis 57+ 5ol HirEo] §)
t}h 11 AEo2= cucurbitacin B, E, A’-stigmastenol-
(3f)-acetate’so] LEA kO

Pl Fojslollr] HEFE, RFAEC HE
AZA ARSI Lo, #iEe] Z4, toxic hepatitis
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Fel $85 1 Yk

B A7 Mg dyE #HE 59 g Ul
A SgEo] gtov 19 a3, AR H F8V1d 5
of tigt A77F AL LA Yot olell ARp T2
TZ o|gh 28 %3 T n-hexane, ethyl acetate
2 butanolZ ¥-Eslx, Z+ EEel| tigte] tieFst it
HRERES olgsl] okag ANEINen, o] F &
A& Jehd EtOAcR-E o 2RE] faidis Eeg
AE310] cucurbitacins™ phytosterolsg- #2] 5743}
I, 29 cucurbitacinsol]l tdte] ANITHE E52
Az oMo ag HES] 45 AdS A1l
Hugith

AEYH

ez

B A8lo| AlE-3t 3| (Melonis Pedicellus, the
fruit base of Cucumis meloy= ZAEAFNA 915}k
o 719& A% & ARSIt

HESE

AFFEL AF 20~25 go ICRA 3 AFst
A= 200 g WYY Sprague-DawleyA 73 2 4A
AFHE NSAYFEATAZNE TPl 2% 20+
2°C, 5 50+10%2] FEARACAN dFUot &
SAE, APIEE BABle] T ARt TES
AEsle] gl A3l

=& 4 28

A 2 kg& oRbEE 6AMH 33 JleFE2F o
st oJag 2ol 7keHEele] EtOH ExE
t}. o] EtOH Exell SHFE 7Ist] @871 #
HAFo] o] ¢xlx oz FEte] n-hexane £3,
ethyl acetate ¥, butanol ¥&, water 8o 2
o] e ES & WEdRIE 9 S2AEA
7. EtOH Ex-& 210 g n-hexane ¥32 16 g,

ethyl acetate %82 61g, butanol ¥ 47g 1
21 water ¥-82 82 g2 o

MEeo| 22|

7 EtOH Ex.& o= Aesl] 82 EtOAc
& 50g2 silica gel column chromatography(sol-
vent : chloroform — methanol 1:0 — 1:4)5 AA|31
El— E79] #3& 43t o] T 845 vehd E2
£ Sepadex LH-20 column chromatography(solvent:
methano)E AAI51e] A 78] AFEOE Jrgler
o] T &8 28 F5% F MeOHE HHE A28}
o wlalo) HAAA 100 mgs Ik o) AAHES
chloroformell =<1 ¥ pre-TLCE]57 : CHCl;: Aceton
(7:1))y ©)831 compound I(15 mg), II(50 mgys
Eelsigic). £3t E1v} EsREe 217 AdsEshs
chloroform/methanol2 ®H: AZ7 3] compound
(100 mg), IV(15 mg)s E&3Ih

Compound 12| S2IS}8HE Mab — WMol 4t 4
A, mp:183°C Liebermann-Burchard test : positive,
[o3 : +85°%c=0.1, 95% EtOH), IRvSo: cm:3450
(OH), 2919(C-C), 1690(C=0), 1630(C=C), 1260(C-
0-C), EIMS(70eV, m/z) : 498(M™*-60), 111, 96(base
peak), 'H-NMR(300MHz, CDCly) &: 1.00(3H, s,

H-18), 1.10G3H, s, H-30), 1.303H, s, H-29),
1.34(3H, s, H-28), 1.36(3H, s, H-21), 1.44(3H, s,
H-19), 156(3H, s, H-26), 1.58GH, s, H-27),

2.033H, s, CH,CO0), 437(1H, m, H-16), 4.43
(1H, dd, H-2), 5.78(H, m, H-6), 6.47(1H, d,
J=156Hz, H-23), 7.06(1H, d, J=15.6Hz, H-24)
BC-NMR (75MHz, CDCly) &: Table L
Compound 10| E2|S8{%] M4 — wlale] 4} 2
A, mp:223°C, Liebermann-Burchard test: positive,
[o]f : +40° (c=0.1, CHCl) IRveer cm™:3450
(OH), 2918(C-C), 1690(C=0), 1630(C=C), 1260
(C-0-C), EIMS(70eV, m/z):498(M*-60), 111, 96
(base peak), 'H-NMR(300MHz, CDCly) §: 0.81
(H, s, H-18), 0.97(3H, s, H-19), 1.183H, s, H-
29), 1.26(3H, s, H-28), 1.33(3H, s, H-30), 141
(3H, s, H-21), 1.543H, s, H-26), 1.55(3H, s, H-
27), 2.00@8H, s, CH;CO0), 3.90(1H, br. s., H-3),
4.35(1H, m, H-16), 594(1H, m, H-6), 6.46(1H, d,
H-23), 7.07(1H, d, H-24), *C-NMR(75MHz, CDCly)
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Table I-'>*C-NMR spectral data of compound I and II

Carbon No. Compound 1 Compound II
1 364 38.8
2 72.0 210.6
3 213.4 80.2
4 50.6 46.7
5 140.7 1382
6 120.8 1219
7 24.2 239
8 427 42.8
9 48.6 48.4
10 34.1 36.3
11 2125 2119
12 48.8 48.6
13 50.9 48.0
14 48.3 50.6
15 45.7 453
16 717 713
17 58.6 58.1
18 20.2 19.9
19 204 18.8
20 78.6 782
21 242 23.8
22 202.8 202.4
23 120.8 120.3
24 152.3 152.0
25 79.7 793
26 26.8 26.4
27 26.3 26.0
28 29.5 21.0
29 223 24.1
30 19.3 20.1

OCOMe 170.6 1702
0,CCH,4 223 219

6:Table L

Compound I1I2| B2[SiaX M — wlao] kg
7, mp:141~142°C, Liebermann-Burchard test:
positive, IRvhe: cm™:3440(0H), 2917(C-C), 1650
(C=0C), 1020(C-0), 'H-NMR(300MHz, CDCly) ¢
0.52(6H, s, H-18), 0.77~0.83(30H, m, H-19, H-
21, H-26, H-27, H-29) 3.602H, m, H-3), 5.01
(1H, dd, J=15.4, 7.8Hz, a-spinasterol H-22), 5.13
(3H, m, H-7, o-spinasterol H-23)

Compound IVe| Z2|X A4 —wdo] 28 7
A, mp:282°C(degradation), Liebermann-Burchard
test : positive, Molish test : positive, IRv,Iflla')’; cm™?
:3400(0H), 1075, 1050, 1027(C-O), EIMS(70eV,

m/z) : 576(M*), 414, 397, 300, 55(base peak), 1H- -

NMR(500MHz, Pyridinds;) & 0.58~0.95(18H, m,
H-18, H-19, H-21, H-26, H-27, H-29) 5.04(d,
J=77Hz, H-1, 517(m, H-7)
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BC.NMR(125MHz, Pyridind;) §:14.0(C-18), 145
(C-29), 15.0(C-19), 21.2(C-21), 21.7(C-26), 21.9.(C-
27), 23.7(C-11), 25.3(C-15), 25.4(C-28), 28.5(C-23),
30.2(C-25), 30.2(C-16), 3L5(C-6), 32.0(C-2), 365(C-
22), 36.7(C-10), 39.0(C-1), 39.3(C-20), 41.7(C-12),
42.1(C-5), 455(C-13), 48.0(C-24), 51.6(C-9), 57.2
(C-14), 58.3(C-17), 73.8(C-3), 119.8(C-7), 141.5(C-
8), 104.2(C-1), 77.3(C-2), 80.6(C-3), 73.8(C'-4),
79.1(C'-5), 64.9(C"-6)

Compound IV o] 27525

Compound IV 5mge 5N-HCI 1m/$} 95% 14-
dioxane 1.5 miS] EME 718lal -8/dolA 73l 2
ARE 7188 5 wigdle]] WFE 7R AEEHE RS
7313 methanolZ AAA 3] T FES =Hojy
aglycones A3tk HHE AAG $E22 g9
BaCO;Z 718l &3t & o3, ¥%3}t3 precoated
cellulose plate’olX & E=F9) vlw TLCE /Ng0l-
pyridine : EtOAc : HOAc=36:36: 7: 21) 3] D-glucose
dS& FHAstATh TRt dS aglycones
chloroformel] €3{A17) % & upHo g X3t %
F3% A GC/MSE HAI51 stigmast-7-en-3-01&
I35t

g oHg 0|88 BX| EtOH ex. 2 of5 M

CCl, 2l —SDAl 85 F5iel CCl, : olive oil
(14 vvye AT 100 g2 02m¥ B Foisla,
48N Fof] sl dAEES & ¥ 33
ALT(lanine aminotransferase) %2 AST(aspartate ami-
notransferasey8’d-& 574813t} ZF AP ELLS 164
7 BAF CCERY T A 247 T 6, 22,
2877t IHHC 2 0.5% carboxymethyl cellulose-Na(e)
3l CMC) &l HEAA A7FoAeict. H oix
¢FE-2 = silymarine 100 mgkgS ARSI

D-galactosamine 7%

SDA 8F FAR A &322 D-
galactosamine « HCIE: 400 mg/kg® E7h) Fojsln
2R A3 & Adsie] AAEER 3 3 S F6)
ALT 9 ASTEANS S35t 2 AIdEd2 164
3+ AAF D-galactosamine§ Fof 3081 3 Fo
< A ZF TFHOZ 0.5% CMC &9 dekr A AF
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FA3nt. 3 Ul2eFEE = silymarine 100 mg/kg
<+ ARgsiglr

EEaH

SDA| glF <71l ANIT(o-naphthylisothiocyanate)
& olive oilo]l FEAIA 80 mgkg® AT593I3T
AlEEZLS ANITR A 223h Fol ¥ 6, 22, 28
AZY 02 48] ARG o, oFY dxEd
ZE UDCAEJ3} ursodeoxycholic acid) 50 mgkgZ
ARESISITE ANITFE 47A17F Tl 177 B¢ &
FE Al GEFOZ AEsgon, 48/ Al
gsle] YU % bilirubinFE bilirubin kit@©HAI2k)
2 291, 9 T 9SS Iving ¥l uat

=381%ch.

X[z

SDA| 87 ¢ D, L-ethionineg ]2l950]
=9 200 mgkg® FIFALEIoH, ABEAS
ethionine 70§ A 4A]7F U Fo 3 6AIk] 23] 7
T5] 319t} ethionine Fo 2443t 73k o
etherm}&|3}ol 7+& wojulw 1.15% KCl §o= #
AN F 3000 rpmelx] 108 SEsk] I
Fede FR 1 7P FX A FringsH 00,
ZAA X9} 2S triglyceride kit(Sigma chemical co.,
USAYE AMEEIn, S8 AHE32 Liebermann-
Burchard ¥F8-& o|gsl] &431%c)

AREE

ICRA 3 A3l acetaminophen(35 mg/ml, NaOH
2 pH 10622 %%) 350 mgkegs E7U Fol3
I 2477 AAS FHg AlF st W ALT ¢

AST &4 &73i5ict. 2F& XA Ethionine &
Azt RS s AN,

B W 0F

¥ EtOH ex. o} ZFEE =0 it &y

AUz T8 ARERRE ) R lE A
Q1 cytochrome PgoAloll €3] CCly(trichloromethyl
radica)2 A= 7HFAE I AK(centrilobular
necrosis), FHEGRA], YA 55 oPNA I
Ag Joxity deld om ! acetaminophend
% 4FA glutathione®] A73-& dA713, 19
TJA}E0] hepatic macromolecules®t 2o g4 A
FIANE dovty 4dA o CCLSY ace-
taminophenol] 23t 7Fd$l wdolA A EtOH ex.
£ ALT 9 ASTE/o] 2P tha Z4siglovt f
AL gigick(data= AAISHA] Q43HD).

Ethionine> 7P ATPsES ZAA (F5A1S
A7), §3) ZF TAIEe] B ke XAA
< ZAANA ulHFE AWE(microvesicular ste-
atosis)e doitiy AHA IEBY 2 Aol
A EtOH ex.:= ethionineol] 23] el Xuzie
ol o3 e T Ylrhdata= ANSR] &
R).

D-galactosamine o} =0 2 A ZhAFEel|A] of
AlEE 34 UME UDP U UTPE FH=3HA] 4]
AA AT uracil-dependent RNA synthesisZ 27
slo] ThgAle] A9} Mxzat P20 S KL
Al =o vlolgld 71T} AL HES] AEaitE
gozitky e Ytk Table Mol B Higko)
24 txFE D-galactosamine 50 ¥ AW ALT

Table II - The preventive effects of Melonis Pedicellus extracts on ALT and AST in D-galactosamine-induced hepatitis

Dose
Group (mg/ke) ALT(IU/L) AST (IU/L)

Normal - 125 £ 45 727 £ 173
D-galactosamine - 916.7 = 110.6™" 1041.6 = 169.4™
D-galactosamine + Silymarin 100 443.6 + 135.3* 596.8 = 83.0%
D-galactosamine + EtOH fr. 3 593.5 £ 53.5* 643.5 £ 29.1*
D-galactosamine + Hexane fr. 3 6274 £ 122.1 765.3 = 109.9
D-galactosamine + EtOAc fr. 3 461.5 * 144.2% 562.1 £ 102.6*
D-galactosamine + BuOH fr. 3 658.5  145.1 664.1 = 136.6
D-galactosamine + H,O fr. 3 4706 £ 79.9* 564.0 = 72.4*

Each value represents mean = S.EM. for 7 to 9 rats per group. Significantly different from the control group: * p<0.05, Sig-

nificantly different from the normal group: *~P<0.001
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2 ASTEo| 4 A vls) v £A4 7183
@zt 916.7+110.6, 1041.61169.4 TU/L). ©13A
Z7h8 ALT 9 ASTH|&= oFAJUIReEEQ) silymarinF
73} EtOAcE-Er H,0 #3 EOH(#W 2
QA A=

ANITE 95 95240388 (Cholestatic state)
of #3 A7E 28 HAFE AFH govt 1 V)
Ho| o3 EFaly, HAolle ANITVE ¥ W9
TS A e dEe g9

FeAIE dodivtn ¥4HA

tight junction®]
HE ARARcEN P3F

3 ANIT & gF2A=delx e ais Zage
X FEEES 28 A=l

EtOAc 28]9] EESH oMo} &y

thekst 7idsRde o) 8st A9 EtOH ex.
a BI3E gt 13 ~38Ed F ANITHE o
F&A RdeAM AT FEE UERd ethyl
acetate® &2 silica gel column chromatography
sto] @& 7Y AEEe] st vlEleFS HA
33l ANITHZ B5EA4d8S AAIste] Table IV

o)th19 3¢ EtOAc—c 2 ANITY] 23t g5-24 o] AL Ak

Ddolr oRdtjzroz AM-S UDCA 50 mg/kgh. 28 E2e dY2vd vnd | {4 e

o} 25RHE7E 8% Fhilirubin®] A4S YERQL B5EHIRS] 71, 8% UEFRING] A, @A

TH(Table IID). o] Z712 yehllo] ANITHE E5ed mdd
e A¥47E F3 #A EtOH exa= ofe] 1B A &3S & & UNUth &8F E1e 95

g 29 Z D-galactosamine 7tE9¥ ANITHE ©5% vlZFy} ggakEe] o4 Al ks 283

AL e aH7E glor, 53] FAY EtOACEE

E5e @5atgol #94 JA STt er, YA

o ANIT %% 9FeARdeld e 28 vls)  APHSE S34Y controlbith YERHF U ©F
AW B3NS debiel RURHoR 3Rsg G g ke, 429l AR AT 95

silica gel column

#A ofah Aol BOACGH-S
Spsiata o 2] 1)

chromatographys &5}

127} vha ghadhs A%E vehizlent &

Table III — Effects of Melonis Pedicellus extracts on ANIT-induced cholestasis

Group Dose Bile Flow Total Bilirubin Cholic Acid
(mg/Kg) (mi/hr/100g b.wt.) (mg/dl) (mg/hr/100g b.wt.)

Normal - 303.0 £ 57.0 05 0.1 3.72 £ 0.64
ANIT + - 289 = 6.0* 8.4 £ 12% 0.33 = 0.09*"
ANIT + UDCA 50 56.4 + 4.9%* 5910 0.74 = 0.14%*
ANIT + EtOH fr. 3 75.6 = 5.7+ 5.2 £ 0.5% 1.92 * 0.36*
ANIT + Hexane fr. 3 274 £ 52 63 1.0 021 £0.07
ANIT + EtOAc fr. 1 81.4 = 19.8* 71 £ 14 2.38 & 0.16**
ANIT + EtOAc fr. 3 134.6 &= 19.7*** 2.7 £ 0.8%** 2.77 £ 0.42%%*
ANIT + BuOH fr. 3 59.1 £ 9.3* 8812 1.15 * 0.33%
ANIT + H,0 fr. 3 51.3 £ 100 83X 1.1 1.17 £ 042

Each value is mean £ S.EM. for 6 to 8 rats per group. Significantly different from control group: *p<0.05, **¥P<0.01, ***P
<0.001, Significantly different from normal group: *P<0.001.

Table IV — Effects of subfractions of ethyl acetate fraction of Melonis Pedicellus on ANIT-induced cholestasis

Group Dose Bile Flow Total Bilirubin Cholic Acid
(mg/Kg) (W/hr/100g b.wt.) (mg/dl) (mg/ht/100g b.wt.)

Control - 213+ 32 103 £ 1.9 0.21 £ 0.05
E1l 0.03 38.2 + 5.7* 87X 1.0 0.60 = 0.23%
E2 2.38 433 & 3.8%* 6.3 £ 0.9* 0.77 £ 0.19*
E3 0.35 33.6 £ 6.3 84 £ 09 0.23 £0.10
E4 1.14 39.8 = 123 8111 0.54 £ 025
ES5 0.44 36.7 = 20.1 80X 15 0.63 * 0.37*
E6 0.27 362 £ 172 73 £20 0.80 £ 053
E7 0.32 189 = 83 9.6 £ 05 0.21 £ 0.08

Each value is mean = S.EM. for 6 rats per group. Significantly different from control group: *p<0.05. **P<0.01
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olg - Zk:

228t Y29 7=

Z2ety, B3eta A58 TS 49 com-
pound R cucurbitacin B(25-(acetyloxy)-2,16,20-trihy-
droxy-9-methyl-19-norlanosta-5, 23-diene-3, 11, 22-
trione), compound I isocucurbitacin B(25-(acetylo-
xy)-3,16,20-trihydroxy-9-methyl-19-norlanosta-5, 23-
diene-2, 11, 22-trione)°.2 5431} compo- und

= XE3 87 GCMSE A1 o-spinasterold
stigmast-7-en-3-012] 5:2 EFEYS L
compound IV  stigmast-7-en-3-0l-O-B-D-glucopy-
ranoside®Z Y3501, olg E4 tigt 7€ &
A9 717184 dolelg} nim HAES Fu & o
Ash= AL A = YAtk

&= E2|MEe| ANIT & HEaX 2o
23

EtOAcE:S] AR3Z ANITHE ©&524 ZeloA
FHIIA RS EAS UEPA 2FE B0l &5
E2]® A%< cucurbitacin B¢} isocucurbitacin Bl
tiste] ANITHE PE53A 2o adg o}
Hotth cucurbitacin BE 0.1, 0.5, 1 mgkgd] 2%
oM Foggel uet g HHF W S F
7k}, % AeFRAe g Jepiglon, 53] 1
mg/kgelld 4 A FERvEe] S e
2t} isocucurbitacin By Agel AREEF 01, 1, 5
mg/kg® 8% 5 mgkglx] ANIT Folrxrt 36)

odel HEEHIF Uk 109 7] gAY

8

g

i

Bile Flow [ul/hr/100g weight]

CON 0.1 05 1 0.3 1 5 [mg/kg]
cucurbitacin B isocucurbitacin B
Fig. 1—Effects of the compounds obtained from Melonis
Pedicellus on Bile flow in ANIT- induced cholestasis.
Each value represents the mean * S.E. Significantly
different from the control: *P<0.05, **P<0.01.

7He vehigleon, E5 WelFRIX s gl vs)
40%°Vd Z4810] ANITRE @584 REox &
Ao HE AL-E JJeERSIthFg. 1, 2, 3).
o] Ad AAZHE A (Melonis Pedicellusy=
st 3 2dF 53] ANITHE g2
oM EEERlF 2 HSEAEe] St 8% el
A 74l g3t QIgeH, o] AT cucurbitacin
Be} isocucurbitacin Bl 7191sl= Ao AlRE
olF &9 #g71de dgt Bt B A3t o) F

Total Bilirubin [mg/di]

CON 0.1 0.5 1 0.1 1

S [maikg]
isocucurbitacin B

cucurbitacin B

Fig. 2 —Effects of the compounds obtained from Melonis

Pedicellus on serum total bilirubin in ANIT-

induced cholestasis. Each value represents the

mean * SE. Significantly different from the
control: *P<0.05.

Cholic acid {mg/hr/100g b.wt]
N

CON 01 0.5 1 0.1 1
cucurbitacin B

. ——5 [mg/kg]
isocucurbitacin B

Fig. 3 —Effects of the compounds obtained from Melonis

Pedicellus on cholic acid in ANIT-induced
cholestasis. Each value represents the mean *
S.E. Significantly different from the control:
*P<0.05.
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olAokgt Ao AlmHLh,
7 =

4 EtOH exZ n-hexane, ethyl acetate, butanol,
waterE 802 1ttt 7HEERds o83l
obF S 7% A, ethyl acetateF-E-S ANIT 53¢
58X 2499 D-galactosamine 7FEIR oA, water
F35& D-galactosamine 7HE oM Fo4 e
2HE JERARICL

Wgrslor ALEE ethyl acetate 302 RE]
compound I, II, I, IVE €12, IR, NMR, MS
59 spectral dataZY¥E| compound I& cucurbi-
tacin B®, compound I+ isocucurbitacin BE,
compound IIIi= o-spinasterol®} stigmast-7-en-3-012]
5:2 EIEZ RIS, compound IV stigmast-
7-en-3-0l-0-B-D-glucopyranoside® 1=}, £
22|89 cucurbitacin B} isocucurbitacin Bell T
sto] ANITHY E5E&4 2EE A 2,
cucurbitacin Be ATF8%F 1 mgkgolld /24
A FEEHFES S5, isocucurbitacin BE
ATFAE%F 5 mgkeeld F94 UA 2F SHF
2 gEEY Sk 8% F RN a
RO} olF Aol A AP Do) o
o 7|3k Aoz Azt

e
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#
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