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Quinone Reductase Inductive Activity and Growth Inhibitory Effect
against Hepatoma Cell of Oriental Melon Extract
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Abstract.

This study was performed to elucidate anticancer activities of various parts, such as peel, flesh,

placenta, seed, stalk and stem - leaf of oriental melon. Chemopreventive and anticancer effects of oriental
melon extract were evaluated by detoxifying enzyme, quinone reductase (QR) inductive activity, cytotoxic-
ity and growth inhibitory effect against hepatoma cell. Stalk and stem - leaf extracts of oriental melon
showed the increment of QR inductive activity with dose-dependent manner and induced quinone reductase
3.9, 1.5-fold at 200 pg/mL respectively compared to control. The growth inhibitory effect of oriental melon
extract against mouse hepatoma cell (Hepalclc7) was investigated by crystal violet (CV) assay. Stalk and
stem - leaf of oriental melon showed potent growth inhibitory effect. Based on these result, the growth inhib-
itory effects of stalk, stem - leaf at various concentration were examined in detail by MTT assay using
human hepatoma cancer cell (HepG2). All of two parts showed growth inhibitory effects and expecially
stalk exhibited inhibitory effect of 60.3% at maximum concentration. The above results suggest that stalk of
oriental melon has a possibility as a source of natural cancer chemopreventive materials.
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BAA o] WaEgh 2008 AP 2 ARTIQL FAAL
o 2y feuele] AFE S o, HERE
3 AAAS 502 et tk(National Statistical
Office, 2008). $F TF-Ee] UelollA AFLE 191¢]
Aioleh= HollXx Fa3kAR, ofg] 71A] 98t gl
ARBIAR] =Eelx Btalal A}U Eo| WA B=
Arolghis Hollx 53] 1 F8/do] AL Atk
O]— H]—}\g o]_,] 85%‘— }\1/@% goli OL::y_Q_ 9,] /Kg
et BEe] 9o, 1 T 30-40%7F A5l
2SR Jrkar 2eA UTHDoll, 1992).
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qo] WAsHA <, oFE 55 HaAF A5o| 3
Slodzin}. &) ALQEJL 1= gdAe =4 9 73
o] EAIF o ® tiFEaL Jlo], Holle H8A =
oFE-S ANEElY] flel AF R HAES O]J‘lf’L e
24 4o A g O FgTEel B3k A9t &
us] WePE| 3 QUTHFish, 1984; Hamada, 2005;
Sporn, 1998). WS A 7|A A (initiation),
ZZ1HA (promotion), 213 THA (progression)e] A T
2 o]FolA glem z} MRIdAIE fdehs AE
Aofgro =R oS o & 4 e EF4S At
= A7) #s] A=A QIck(Brenner, 2000). 1
SRI1E F 32l 22 F quinone reductase(QR)2}
glutathion S-transferase(GST) 2 UDP-glucuronosyl
transferase 59 dEHELAL] B F=5 & F U
Th(Prochaska 5, 1985). ]9} 22 si5aie= A,
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Z9] FZE-2] Quinone Reductase =34

F9, 3 FolM S0 AAEAS AelA F=3)
AlA ALE &3 wiEAI o ZA et Ay
JSAIE AebA]Z1CK Talalay2} Benson, 1982).

QRS FH|ZoN F2 BAHE sEasre] 3 F
=2 quinoneS hydroquinone® 2 FHAA|A F=31A|
eIl AlFEUel] fieHo] o] EARie] e 23]
dolth=s Ednio)e} U3t ol AES st
(Steinkellner &, 2001; Wefers &, 1984). A|27}HA]
AAEZHE QRS fr=shke 4 AEo=Es
sulforaphane, brassinin withanolidesS H| %3} poly-
cyclic aromatic hydrocarbons, diphenols, flavonoids,
isothiocyanates, thiocarbamates 5 TFJSF A2 3}
FEE0] HaEAl Ath(Mehtaet 5, 1995; Kennelly
%, 1997; Kinghorn &, 2000; Talalay 5, 1995;
Zhang 5, 1994). o]&|g QRe tIgt A+ F= g
S BIRS RBAES THOE WFPE] ghort
e AaF, JUFE E3 2182150 gt A
T7} &s] o] FoA|aL Qlok. A 8AEERE QR -
= B34S 53 ol 59E AAg R AR
3t AEe uigse] 2, 47, e, AT 5
oA QR HEBA EIHE FRISTHKim 5, 1996,
2004; Shim ‘5, 2001; Yu ‘5, 2006).

o= R Sl AEE dY Yook
32 AxG A%o] AR oA loH, TRzt
ol Fe7h A, AFRES sl T, $2, 75,
ool &3t Utkar MR UATHPark T,
2004). FHoje] AE|gAle] Bt AFEE Shin 5
(2008a, 2008b)°] o] F=E<] k), gt A
5ol thsl] Barsigict. vt 3helo] el &/gel] of
gk A= oA Bare]R] 9k AAolt) & A
Ae U3E3] & oW 8420 quinone reductase =
33 29F Aol gk S oA AE SAHse
el F==0] el 2 AEAE ARG

1. 48 Mz % £&
B Aol ARE Hel= AlFel 7FE de] HaE
ol 2
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DHAE S A aH

o] 40°CollA 393 Hxste] 28 AR H
EAVIE e Bl olEeS ste] 3AITE B3t
3HkE FESIHY FE98L Whatman No. 2 &J3%]
2 ofFfsiarl ofifele SATRFESTIE ol83sl 7
o S35 & TAARE AAEAL —20°C
X BshHA Ajol A8

2. M= HHQF

QR F=ZEE 43l flal] & Aol AR Al
XFE= F 7FIAIER] Hepalcle7(murine hepatoma
cell line)©= 10% FBS(fetal bovine serum), 1%
antibiotics(100unit/mL penicillin, 100pg/mL strepto-
mycinyE 713t o-MEMBJAE ©]83}], 5% CO,
5 37°Ce] wiTIolA wikekiTt. Elar JMAIE
SAGAR S S Slal A7 fEe ek AlE
21 HepG2(human hepatocellular carcinoma)S 10%
FBS®} 1% antibiotics(100unit/mL penicillin, 100pg/
mL streptomycin) 713 DMEMH| RS Al-8-3}
37°C, 5% CO, Z7100A vttt

3. Quinone reductase RE &4

QR = 42 F TIAHEQ] hepalcle? AIEZE
©]-83} Prochaska®} Santamaria(1998)%] WHS ¢
5 HEsle] A3 Hepalele? AES 96 well
platecl] 1 x 10%cells/mL =2 w531 24A17F wlj<F
g 5 ARE 72 wellell F7B8IAL TR 48413F F<t
|33k, viee] = wjdS AABAL, 0.8%
digitonin&A-5 7}8te] 10 52t 37°ColA] =81
ok AF ¥he-87]e] REg-8HS Thslal s B}t
H7)(TITRAMAX 101, Heidolph)Z ©]-&3}] wkg-A]
Z1 % spectrophotometer(Power Wave XS, Biotech)
£ ]85l 595nmellM STt

QR specific activity= ZHJE MTTS} crystal violet
o o3k FB=E =3I, QR =B AlRE
AE)eHA] ke tlZate] QREAC High AlgE e
g+ QR &¢] & SA3IIT

4. Crystal violet assay

FHele] SHAE RS Z74317] 918 Drysdale
5(2006)2] W wE}t CV assayS A3 TH
Hepalclc7 AXEE 96 well plated] 1x10° &
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7} wellel]l B53}al 2443F & o] FEE9) 7 A

= QHFER 718kl ThA] 48A17T E<t Bl dsiairt.
gk & v RS A AL 02% crystal violet/2%
EtOH&NS Hrlelar 1087 94 & 552 AlH
a3 Zb wellol]l 0.5% SDS/50% EtOHS 7}a}ed]
610nmollA F-3=5 73t

5. MTT assay

o) FEE9 MR 2 Ui dAaRE 54
317] 918l Martin(1993)2] ol we} MTT[3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl terazolium bromide]
assays AAISITE. MTT assay= AllEQ] ASS =
k= o g SFEEER] MTTV} HEE=
o o] g4 aAAEol o8l formazans A
3t Y8 E o]&3th 96 well plateo] HepG2e
1x10° F=2 7} wellol] E5-81aL 24413t § 7§21
AEE I FEE 1Bl sig71olA 48213F F<t
T HIFGT7C, 5% COLBlTt. o171l PBS €5
g0 2mg/mL FEE 59 MTTEHS 37lsle] 4
ARE FF FLE 2ol M wlGAA formazans &
A2 F Bl AAHT 7t wello] DMSO
(dimethyl sulfoxide)E 3718} formazang =9 &
540nmol| 4] microplate readerS ©]-83le] TAE=E
ZAsIh. tlze] AEFE 100%2 31 Jul]
QA A F2] AAE-S TSI

ARSI Maria 5, 2006). 96 well plate
o] Al&¢} Folin-Ciocalteu’s phenol AJeFS o] wl
1714 (100pm)E ©}-83te] 3% St WRSAIZTH
Sodium carbonate ¥3}&4S Wi 1ARF B9 HRS-
Al713L 760nmollA] TR EE =431k Gallic acid
5 o83t T wE HFAS Fdste] F )
EoHES AR

7. & ZElEL0|E &2

ZF ZgR ol 2 96 well plated] AF, F
F, 5% NaNO, 84S #7I8F & w3k7](100rpm)
oAl 61 Bt WESAIFLE 6 F 10% AICLS &
Sk3lal, IN NaOH ¥ 1AZF ¥+8-A1Z1 & 415nm

Ax FB=E SHsIAHJia 5, 1999). oW F =
s

ghEmol= FRe naringing 0831 I3 FT
Ao zRE s Tt
8. SAIME|

B ¥ A3 AF= SAS program(version 9.1.3)
2 olg3le] 7 G2l tis) 33 Wi Zsl] AL
AIE Hif(mean) + TFAXK(S.D.)FEEE YERIAS
w, 7} 2ol WAl gk BAH Felde thEus)
717 (Duncan’s multiple range test)}2 A5} 5%
F=ollA A

Rt
1. Quinone reductase F= &4
o] Bed F2E9 QR =24 54 A=

==1 O

Fig. 17} 2t} 3eje] Repd FZES 100, 200ug/
mLe] FE2 HBIAS W FA|et =7] - o F9lell

M FR AEZHOE QR FEZAC] SIS
200pg/mL F=NA ] BRI 7] - o Fel= 7
z} 308, 1.54]9] E& QR FEEAHES HII,
100pg/mLe] sikeolld o] 2] Fei= 24919 QR
Fede Btk Yu 5(2006)°] Harghk vjze]z)
FZEE9] EtOAc 2859 200ug/mL F=l49] 33
o} BISs Sde eI FelEAe 271 -
R ALl YA FojolM= o8 QR =2

wn
)

010043 /mL
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Fig. 1. Quinone reductase inductive activities of various
parts from oriental melon. QR inductive ratio means the
ratio of QR specific activity of sample to control. The
results are the mean + S.D. from three replication. Differ-
ent letters indicate a significant difference by Duncan’s
multiple range test at p < 0.05.
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o] FEE9] Quinone Reductase =843

Aol YEIA et

2. HAMZ BY AMED

2] FEE X 32 dAEHE AuRT]
3l crystal violet assayS AAIEle] vl fle]

HELQ] Hepalcle7olXe] S oA a5 =4
A= Fig. 29 2tk 200pg/mL FEolA A,
5, BF, A 29 25 10% FEQ] vluE vk
AE 32 JAEFHE HAFAT FelER|e} 7] -
o FRE 7 78.8%, 20.1%2] EE& o AEZA
AABAE RAFU

olefgt Avs EiZ QIAe] TIM|EF] HepG2
o thgk ZA9}F 7] - o FEES] HIE F24 oA
a9s e ARIE 29 Fig 33 At} 25,
50, 100, 200ug/mLe] F=Z F7MAI71HA] HepG2ell
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Fig. 2. Inhibitory effects of various parts of oriental melon
against the proliferation of Hepalclc7 cell. The results
are the mean £ S.D. from three replication. Different let-
ters indicate a significant difference by Duncan’s multi-
ple range test at p < 0.05.
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Fig. 3. Inhibitory effects of various parts of oriental melon
against the proliferation of HepG2. The results are the
mean £ S.D. from three replication.

DHAE S A aH

pal

NS H7F Al &2 B4 47,0, 54.1, 59.7,
60.3%% F5 A OE HE T4 JAEAE
et 271 - 9 BN E vRVIRAIR $5F 5
7Vl we} 8.1, 19.7, 247, 284%% A&} F
71ttt HZole A8AEE2REH 45 JAlse &
A5 sk Ayt &ds] XI8iE AL St Bae &
2009y FFo] gk FZEZTE HE T4 o
AgAgo| thell ¥arskAar Shim 52001 Kim 5
2009y 2572} $0)2] HepGolA MEZ2] A2
e BusgEd], 2 200ug/mLolA A e
EtOAc & 80%2] YHEZ2] AAEHS B,
FoIFZEAE 30%S] FHEFA AAEAE B
o} ool ARollA] e HA] FEEL FS QREY
AE frieshe 23 Sl SHAIES] S48 AAIFRS.

£ A4 Iz N TFsde HofFsint

3. & Hs &g

zrele] 7} B9l F wlEe] e Fig 49 2o)
ZR] B0l 143.4mg/100g0-E $Hako] 7 &=9ko
o, ZA4o] 134.5mg/100g, EAF7}F 94.1mg/100g, =
7] - o FHEo| 64.2mg/100g, T3-°] 49.6mg/100g, A
7} 26.1mg/100gS] =22 YRt X9 &S
Yehlls A visy E24Y o= Az, 48
F9191 o] #A5 9 F dE T Kim F
(2008)°] Hagt 22 oAFH HAF T (Tmy
1009)E.c} sH] o] =2 FFS HAFUI
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Fig. 4. Total phenol contents of various parts of oriental
melon. The results are the mean + S.D. from three repli-
cation. Different letters indicate a significant difference by
Duncan’s multiple range test at p <0.05.
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Fig. 5. Total flavonoid contents of various parts of oriental
melon. The results are the mean + S.D. from three repli-
cation. Different letters indicate a significant difference by
Duncan’s multiple range test at p < 0.05.

Hwang 5(2006)°] X318+ vjj2] & #lE 3#(233mg/
100g)=.t} 28] o) =4tk

ot
I

% 1% ZgHxol= ke Fig, 5
9} 2t} 7AE Eollq 159.1mg/100g0-E 71 =&
StekS W1, 224 88.7mg/100g, =7] - 9 22.1mg/
100g, 4 18.8mg/100g, EI=} 10.7mg/100g, 5 4.3mg/
100g =02 UERITE #e] 7] & ZEh o=
o] ke diEAR] 718 FARE gl A 4
Z(306.1mg/100g)°l] B3l FHo] wkort 719 A4
(108.9mg/g)ell I3l =2 =S ERATHAntonio
5, 2009; Kelly 5, 2003).
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B AFeME Fe] FE=2] o] disf got
B7] ¢8) #elE ¥ E Uo] quinone reductase
A=A gkt TRMIENIM ] S AIEAdS =
ARGt el FAleh o] 7] - A F9olA v
oEH oz QR A=A /IR, 200ug/mL &
TollxXE 242 39, 1L.591e] fegds eI
M APE B SHHS B3 It AF
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