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Abstract

In this study, we investigated anticarcinogenic effects of extracts from Gloiopeltis tenax (GT). GT was
extracted with methanol (GTM), which was then further fractionated into four fractions by using solvent
fractionation method, affording methanol (GTMM), hexane (GTMH), butanol (GTMB) and aqueous (GTMA)
soluble fractions. We determined the cytotoxic effects of these fractions on cancer cells by MTT assay. Among
various fractions of GT, the GTMM showed the strongest cytotoxic effect at concentration of 150 ng/mL,
displaying 95.97% on HepG2 cell lines and 93.64% on HT-29 cell lines, respectively. And, the anti-proliferative
effect of GT was accompanied by a marked in increase of levels of Bad, Bax, Bok and Bak protein and activation
of caspase-3, caspase-7 and PARP protein. Also, we observed quinone reductase (QR) induced effects in all
fraction layers of GT on HepG2 cells. The QR induced effects of the GTMM and GTMB on HepG2 cells at
concentration of 60 Bg/ml showing inductive indexes of 2.86 and 2.04 compared to the control value of 1.0.
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AFo| A28 ZrMA e (Gloiopeltis tenax, GT)E
20041 59 A Fobtoll AT ()AL EAbAA] Al FE
gket. A EAY S AFE-El AloF 3 NP-403} menadione<=
Sigma(St. Louis, USAA} A #F-& Flste
Eagle modified medium(DMEM)3} fetal bovine serum
(FBS), phosphate buffered saline(PBS) %52 Gibco-BRL
(Grand Island, NY, USA)ll A 79} 8tgiom 22 9] el
ARl B @ xeke EHE ARS-3keloh

bz mx
AR S

1

Dulbecco’s

AR & 9 BEls A=
Az 2 A= oAl (Gloiopeltis tenax, GT)w AZx
5 210

% 4 3tod A 229} methanol & 15(W/V) 2 A7 3 Ak
oA 23] FE3t, A HIFA BAS AEEted &3
7] 9]4l ethanol®} dichloromethane(CH:Clz)S 1:12 41
Lol 23 FE3ta HAA AFEEVE AY E5AA
FAAZ F A7 9 FEE(GTM)S 4ot o) 55
7y g ® 23 s}o] hexaneZ(GTMH), methanolZ
(GTMM), butanol3(GTMB) % 2 &3 &(GTMA)E 7}
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AHS-gl A EF= o “3}/‘1]:150 HT-29(hu-
man colon adenocarcinoma), 7t <) HepG2(human
‘IQTHLOL/HI.:&.O] MCF-7(human
breast adenocarcinoma pleural effusion)®} 3] ¥-9}A £4]
B16-F10(mouse melanoma)®A4] 2004 5% =4 24
3] (Korean Cell Line Bank, KCLB)el| 4] F+313}o mljokA] 7]
T Age] Abgarsict

HT-29 Al £F % RPMI1640 medium, HepG2, MCF-7%}
B16-F10 Al 25 DMEM medium2 AH-4-31%] I medium
& 10%9] fetal bovine serum(FBS)3} 1% 100 units/mL 2]
penicillin streptomycin®] &% Z1 22 A EE& T-75 flask
o] o]Al&k & 37°C 5% CO: incubatordll 4} monolayer®. Bl
oFalodel.
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hepatocellular carcinoma),

H (cytotoxicity)
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2 FEE0 A E FAAA Zde MTT

2 AU 3

(3-[4,5-dimethyl thiazol-2-yl]-2,5-diphenyltetrazolium bro-
mide) assay & AH8-3e] 3stoich

MTT assay(10,11)+= AﬂiA Aﬂ%f’— FA e o
A FAeEEAQ] MTT7) = =
2t8-of| 2}3}93 dark blue formazan A sl A E o]
gk, o] 2 9&f 7k A EZFE 1X10° cells/welld] FE 2 9
230 24 welloll Z+7+ 1 mLW 247}3}04 24217} T4k 37°C,
5% COq incubatorol| A4} wiofgt & Suj$Fd &S
7+ d A 2ko] dimethyl-sulfoxide(DMSO)el| =934 30, 60,
90, 120, 150 pg/mLe] =2 A7t A4 A 2Hg<t vl
¥ F 7t wellell PBS $h5-g-ofofl 5 MTT 4§45 100
LA AH7yste] 441752t ohA] v FA R F well whEhel]
A" formazane] A A] ¢ A 455 A A3 DMSO
2} ethanols 1112 g8 49 1 mLE 71t A3
¢l & multi-detection microplateE ©]-&3}0] 540 nmel| 4|
FH=E FAs A 2T AZ25E 100%2 33398 o
o) A Al AZAZA AA &L T

o M ZHHER 2

WA EFE A ol kg petridishol] 244 259

th-g rpabe] £35S 30, 60, 90, 120, 150 ng
8AI ZHgqk wiokat & &vlA

FEo W2 tA £ e

sto] #od st}

Western blot analysisoli 2|5t A gbsio] 2
24 2 GTMMe| 2| €l wiz] o)A 243k A 255 PBS
0.05% trypsin-EDTAE A 2] s}e] 4171 o}
+ dalielste] A ZE A sk ol FA RolAl A Zof
z g2k e] PRO- PREP(protem extraction solution, iNtRON)

2 Absto] WEEAIZLF 13,000 rpm O 1087 A4 %
dto] 1 AAZde At AEAe] @A FT & Bio-
Rad w92l A ek A]2k(Bio~Rad, Hercules, CA, USA)¥} 1
Apsab o ohel g obS Laemmli sample buffer
(Bio-Rad)Z 4114 20 mL2] samples wFE<it) o124
whE el 8. godium dodecylsulphate(SDS) poly-acryl-

amide gel-& o] &3l FHr|dF o= ¥t

H2]9 a2 33 acrylamide gel &
membrane(Schleicher and Schuell, Keene, NH, USA)S. 2
electroblotting®l] 28l Ao} A7l = 10% skim milk&
3 PBS-T(0.1% Tween 20 in PBS)el| 7o) AF26 4] 24
ZF AX incubation hed ®] 5ol ]l A S ot
blocking= A A8l PBS-T® 308 (1087} 33)A = A} A
3leiv}. 298] 5 membraneol] 13} antibody & ]2 3} AF-2-
o4 1417k o] 4} m= £Coll A overnight A7) th-& PBS-T
2 AR 0087k 33))slal H2)=l 13} antibodyell Z& 23}
antibody(PBS-T2 1:1500 3]4])& A}-4-35Fed 141704 = wb
22 Atk thA] PBS-TRE Al 3 (1054} 33])8t 2 Enhanced
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Chemiluminoesence(ECL) &< (Amersham Life Science
Corp., Arlington Heights, IL, USA)-& & -& 4] 7] t}-& o}l o
A X-ray filmol] ZHAA S ofS 24 koo

Quinone reductase{(QR) F &4 &d
2 A3 o]l A= Prochaska®}t Santamaria®] W (12)-&

W3 sle] A8kl T-75 flaskell HepG2 Al 7} 80%
A 221514 519 24 well plate®] 2+ wellell 1x10" cells/
mL7} B EE A ZE 253} 37°C, 5% CO: incubatorell
A 247171 5-qk wl kg $- Aiabe] B8 E-E HepG2e) Al 2
Azgo] 50%E = g final FEE Ao}l 242k DMSO-]
o] 15, 30, 45, 60 ug/mLe] FTEZ Hrist ofA] 24417
vjekalgich, wlekl-g A A 3 2 wellol] 250 pLé lysis
buffer(10 mM Tris~HCI pH 8.0, 14 mM NaCl, 15 mM
MgCly, 0.5% NP-40)5 #7F3F $- 37°C, 5% CO: incubator
ofl 1087 T 4] cell& lysisd 3 reaction mixture 5, 10
mM Tris-HCl(pH 7.4), 0.5 mg/mL BSA, 0.008% tween-20,
40 UM FAD, 0.8 mM glucose-6-phosphate, 2 U/mL glu-
cose-6-phosphate dehydrogenase, 25 nM NADP, 40 ug
/mL MTT % 1 mM menadione2 E&3}o] welle} 1 mLA4
Arbsted 5EFF vk A2 F, wbSA ] £Hal 0.3 mM

H
T
o]

dicumarol, 0.5% pyridine, 5 mM potassium phosphate(pH
74) EFNE 250 uLA AHrpete] Eanbs AAA7]A
multi-detection microplate® ©]-4-3}¢] 610 nmellA 3=
& EAste] A4t

A ek ol 3} geto] well platedd] T &} crystal violet
g Aulwl o 7 Aaksledt). 24 well plateel] crystal violet &
o8- A7}sla 37°C, 5% COq incubatoroll 4 v oFglk 3 =5
A #H stad e}, zF welldl 0.5% SDS(in 50% EtOH) &<
mL# 7}&ked 37°C, 5% CO; incubatordll 4] 14] 7} vk

% 610 nmell Al FREE Aok

A X| = 3 (cytotoxicity)
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ZA}8)17) 98 MTT assay = 3l 8}
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9 MCF-7 2 34 259] B16-F10°] A}
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Fig. 1. Inhibitory effects on cell survival of various fractions

from Gloiopeltis tenax on HT29 cells.

GTMM: Methanol fraction of methanol extracts of Gloiopeltis
tenax (GTM).

GTMH: Hexane fraction of GTM.

GTMB: Butanol fraction of GTM.

GTMA: Aqueous fraction of GTM.

4 9364%2 ¥ FAE FAGAEINE Jehlga
GTMBZ2] A$ 22y 0 ng/mLel A 7471%2) &
5 23ivh Fig. 2 2rHAI 2720 HepG2ell thgk 2 7o)
o GTMMZ-% 120 pg/mL A718-& @ o] 91.66%, 150
ng/mL A 7H& w 95.97%2] w5 -2 A E SA AR
F& Jetdiglen GTMBE w3k #E% 59l 150 ug/mL
ol 4 81.78%2] =& A& o] A= HT29
A E72) v &stdch

kA 2522 MCF-7¢l i3t A ¥4 %= Fig. 39 1}
ehfisl oo HT29 Al £52} fAFsh7l GTMME3 GTMB
Zol| A =& A5 BEch GTMMES 120 ug/mL &
ZellA 8350%9] 43 F viebll o #FArsEel 150
pg/mLoll A & 91.82%9] £& oA E A AANE e}
Wodelh GIMBE % F 257kl uhe} hAl 2 Z4) A 5w
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Fig. 2. Inhibitory effects on cell survival of various fractions

from Gloiopeltis tenax on HepG2 cells.
Abbreviations are the same as in Fig. 1.
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Fig. 3. Inhibitory effects on cell survival of various fractions
from Gloiopeltis tenax on MCF-7 cells.
Abbreviations are the same as in Fig. 1.

7} Z7bslei o] 150 ng/ml A7b Al 67.52%2] A%
waltl Fig 4% ookl 232l B16-F100) W&k 2 a2
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Fig. 4. Inhibitory effects on cell survival of various fractlons
from Gloiopeltis tenax on B16-F10 cells.
Abbreviations are the same as in Fig. 1.
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Fig. 5. Morphological changes of HepG2 human hepatocellular carcinoma cells following incubation with GTMM.
Cells were treated with GTMM for indicated concentrations for 48 h and were photographed by microscope.
(A) Control, (B) GTMM 30 pg/mL, (C) GTMM 60 ug/mL, (D) GTMM 90 pg/mL, (E) GTMM 120 pg/mL, (F) GTMM 150 pg/mL.
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Fig. 6. Effect of GTMM on the levels of protein expression in HepG2 cells.

Cells were incubated with GTMM for 48 h, lysed and cellular proteins were separated by SDS-polvacrylamide gels and transferred
onto nitrocellulose membranes. The membranes were probed with the indicated antibodies.

Proteins were visulized using ECL detection system. Actin was used as a loading control.
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Fig. 7. Effect of the fractions from Gloiopeltis tenax on the
induction of quinone reductase on HepG2 cells.
Abbreviations are the same as in Fig. 1.
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