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The Growth Inhibitory Effects of Atrina Pecitinata Fractions on Cancer Cell Lines
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ABSTRACT

We investigated the growth inhibitory effects of Atrina pecitinata (AP) on the proliferation in human cancer cell
lines in vitro. AP was extracted with methanol which was further fractionated into four diffferent types: methanol
(APMM), haxane (APMH), butanol (APMB), and aquous layers (APMA) . Among various partition layers, the APMM
showed the strongest cytotoxic effects on all cancer cell lines which we used. In the MTT assay of AP fractions, the
growth inhibitory effects was increased in proportion to its concentration. We observed quinone reductase (QR) induced
effects in all fraction layers of AP on HepG2 cells. The QR induced effects of APMM on HepG2 cell at 80 xg/mL
concentration indicated 2.0 with a control value of 1.0. (Korean J Nutrition 38(4): 307 ~312, 2005)
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1. 48 M=

NN =

B A AR 71290 (Atrina pecitinata, AP) £ 2004
d 19 A A A el Fgsksich o] Al FEst
3 7 gz A 450 QAY MEF g &
AE 2294 g3 (cytotoxicity) & quinone reductase
S=84 37 (QR induced effect) Mol ARSI

2) Nt N

(1) A} <k

AETAZ] ALEE Ak F NP-40% menadiones
SigmaAl AFE-2 FJ5F 1 flavin adenine dinucleotide
(FAD), dicumarol ¥ glucose—6—phosphate dehydro-
genase™ AmrescoAl AEFL T3 Y, minimum
essential medium (MEM), Dulbeco’ s Eagle modified
medium (DMEM) #} phosphate buffered saline (PBS)
5-& Gibco—BRL (USA)IA 78kl en, 18] A7l
ARSE gl D AR E B dFE ARESIGITH

2) 4877 ‘

QAL kS 93 AMESH A3 7)7]= CO; incubator
(Forma scientific 3546, USA), Clean bench (Vision
Scientific Co. LTD. VS—1400LS), Rotary evaporator
(Tokyo rikakikai Co, LTD, NN10522423, Japan),
Microscopy (Leica Mikroskopie & systeme Gembhy

Wetzlas 520802, Germany), Deep freezer (lsin Engi-
nering Co, DF 9071) % Multi—detection ‘microplate
(BIO-TEK, synergy HT) S°l3lt}

2.4 38
1) Ne9 X

1) ANEY F2

Agz AR-E 71Z7 (Atrina pectinata, AP) = 54 2
Z 3 25l dgedt 15 (W/V)ZHEE A2elA
23] &3l oA &g to|E2 R (CHLL) &
112 A& g 23] FE3 F 3 AFFEHV2
AAAZE 7t BFAA FANZE F 713018 AER
2 Ao ARGt

(2) N FEE9 8

7)Z7) %222 non-polarEolE hexaneZ (APMH),
moderate polar®<Q] methanol® (APMM), polara~ bu-
thanolZ (APMB), semi polar5<! aqueous®s (APMA)
o2 Jro] ulFA 240 E AF st 74 3
29 719} & 3 T4 Az 2R whEo] ARR AL
£33tk

2) M B, AMIE YT AN R QR R 2t £

(1) A =k
B A AREFE GAETE= QA G AlELR HepG2
(human hepatocellular carcinoma), AFg-735 AELI

HeLa (human cervices adenocarcinoma), +35% 41X
¢l MCF-7 (human breast adenocarcinoma pleural eff-
usion) I thArt A<l HT-29 (human colon adeno-
carcinoma) 241 2004d 2€ thd 4A) =38 7l A
B3 ATAERE B} ARR-EI3Ith HepG2, Hela
s} MCF-7A%3F& DMEM medium, HT-2941ZF&
RPMI 1640 mediume}} 10%<] fetal bovine serum (FBS)
9} 1% 100units/mL2] penicillin streptomycin®] 32
o7 T-75 flaskel o4& F, 37C 5% CO, incubator
o)A monolayer® Bleks}F3Ict.

9] 4%9) NEFE dFYe 2~33] AE A2 WA
2 388t flaskel] GAIE7} 5X10° cells/mLAE F2)
%™ phosphate buffered saline (PBS, pH 7.0) ©Z 2%
AHe F trypsin—EDTAE At wigelX AZE
B & oo g obAErt TuF FAEEE 34st
o} T-75 flasksl 10 mL% #2334 F13n 4~54w}
o} AciuiekatEa Agel ARgsiich Al A Zzte
passage number7} 103] ol wE AAALBARY
B A2 AEE 7ol thA] wjaksle] A,

2) SHE 24 94 &3} (Cytotoxicity) &

712 32 BB A F4 9A 5¥= 3-4.5-
dimethylthiazol—2—yl) —2,5—diphenyltetrazolium bro-
mide (MTT assay) & AHE3lo] 3313tk MTT assay+
AL Be-g S5k WHloEA Aol MR nE
Zxglo} Ul¢] dehydrogenase”t &4 84 24U MTT
ol $J3l dark blue formazang Fd3k= A2l o835t

0|2 93 Z AEFE 1x10° cells/welld] $¥EE T
1 24 wellell 242+ 1 mLA 37kl 24A13b53k 37T,
5% CO, incubatorol] vls 3 $ulFRE FHES &
2} dA82] dimethyl sulfoxide (DMSO)ell %994 30,



60, 90, 120 % 150 pg/mLe TEE H7FIgch 4%
A)ZFEQY BieFet & Zh wellol]l PBS €590 =<1 MTT
FAE 100 w2 HIkste] 4RIZFERE TRA] BioRA T F
well vletel A€ formazano] EoiRAA| @A 5N &
AAsL DMSOS$} ethanolg 1 : 12 £33 £9 1 mL
E Hrlele] HR3F] =< £ Multi—detection microplate
£ 0]4-819 570 nm, 690 nmellA SAAck thZzF Al
EFE 100%2 Fsta ZhA] Axg3 AA&E ot
ik

(3) Alxo] Hejshy

R Eujokg petridisholl HepG2 MEE 24N745QE ¢
AN g 71209 vighE £AEE FEEE A3
o 48A7HEQE Wkt F, AR} Arjid S o) 83k 200
e wEE 2 sxol e PEQ) vsE BES Tl AL
A 2G4

(4) Quinone reductase (QR) F= 84 &4

Quinne reductase phase I 53 &4 $9 3kt
2 Bdio] s UUEF Sl A% DNAYY 43 &
828 adeh= 4ol NAD (P)HE |43l quinone
F9] 39S &3k flavoproteine] T

QR4 F5 EH= Prochaska$t Santamaria®l %
HTE g WMyt F43I3AcE T-75 flask?) A|¥E7}
80%° 1 S2151A ©d 24 well plate] Z}+ wellefl 1x10*
cells/mLYEE HepG2HETE ¥F3814], incubatord]
24A1FEF vl & 712 2EES HepG29) AX
AEEC] 50%FE & AT TEZ Fot 4 DMSO
=0 30, 60, 90, 120 ¥ 150 pg/mLY FEZ ¥78ln
ThAl 24A13HE< Biks ohe sl AAS W
27} A" ZF welloll 250 p19) lysis buffer (10 mM
Tris—Cl, pH 8.0, 14 mM NaCl, 15 mM MgCl,, 0.5%
NP—40)E #7I%t ¥ 37T, 5% CO, incubatorefl 1043t
FAA cell lysis3t ¥ reaction mixture %, 10 mM
Tris—~Cl (pH 7.4), 0.5 mg/mL BSA, 0.008% tween—
20, 40 M FAD, 0.8 mM glucose—6—phosphate, 2
Unit/mL glicose—6—phosphate dehydrogenase, 25 #M
NADP, 40 pg/mL MTT % 1 mM menadioned £33}
o welle] 1 mL® H7Fto] 585t AN ¥, wkg
A& 10.3 mM dicumarol, 0.5% pyridine, 5mM
potassium phosphate (pH 7.4) E£34& 250 ¥ A7}
3] {482 AX|A)F| 2 Multi—detection microplate
E o]831 610 nmeld FFEE st ARSI
287 AR FUF set] well plateol] thdt crystal

mEeESZ e 384 307312, 2005/309
violet B o7 A3t

hilzleke. ol set) well plateol] it crystal violet
QA wp o 2 AesIgit). 24 well plateo] 1X10° cells/
well =52 B3F3l1, 37T, 5% CO; incubatorellA] 24|
ZFjokst & TR 287 AlFEITh 2} wellell 0.5%
SDS (in 50% EtOH) €< 1 mL¥ 7}t 37°C incu-
batorel] 1412+ ¥x]3F & 610 nmolld EFTE F43I01ch

=

Quinone reductase &4%% (nmol/min/mg protein)

o thewt ol sgic

* Quinone reductase (QR) activity
_absorbance change of MTT/min
" absorbance of crystal violet

X 3345 nmol/mg

(5) FAAZ
2 A3 dist AP A7= 48 HEAY 28
HaRs UERISiEUT

ot 2 uE

1. In vitrePM AT FEED} 2SS AMIE FAM 21}

712702] methanol FEE3 4o 2} £E &9 ¢AE
ZA1A g A GAIESFQ HepG2, Hela, MCF—
7 2 HT-29 AXFE ol8ste] 2t FAEFe T4 o
A &= Bt MTT assay s ©]43F 3= Fig. 1-4
9} Zov Fig. 12 7Ix7he 4vjd &S ¥R
HeLa 1234 7}31-2 o) methanol ¥8& APMMS]

100 T I T

80

Inhibition (%)

20

O 1
0 60 120 180 240 300
Concentration (zg/ml)

—— APM —&— APMH —A— APMM —#— APMB —X-— APMA ,

Fig. 1. Cytotoxicity of Atrina pecitinata (AP) on human cervices
adenocarcinoma Hela cells. APM: Methanol extracts of Afrina
pecitinata (AP). APMH: Hexane Partition layer of APM. APMM:
Methanol Partition layer of APM. APMB: Butanol Partition layer of
APM. APMA: Aqueous layer of APM.
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739 120 pg/ml A7FsEeA olv] 90.45%2] SAl &
HE BT AEH7F TS FEQ 240 pg/mLoAE
99.01%9 $AE FHAA axE Rl APMMOX €
53] 2 GAE FAYA a9E YRt APMBE)
7o) 300 pg/mLolA 48.23%2) k3 4 Al &
= vEiglen 1 29 FoxME AL a#r} it
Fig. 2= HepG2MEF-2] F2o4] A#ZA, HeLa AlX
Zo| X9} vl Z methanol 3839 APMMEol|A
1 E3) AlY Hen 240 pg/mL H7HA] 78.35%, 300
pg/mLoldE 95.33%9) ¥ GAXE FA A £7E
2R\ =

MCF-7A1%Fo] 3t A8 d3= Fig. 3o YeRIth

Qte] FAHEF HelLa®}t HepG2elrst o] APMMZo]

inhibltion (%)

1
0 60 120 180 240 300
Concentration (#g/mb)

-4 APM —8— APMH —A— APMM -—®— APMB —X— APMA—’

Fig. 2. Cytotoxicity of AP on human hepatocellular carcinoma
HepG2 cells.

Va7 Ao, 300 pg/mLe H7t FEolkE 78.95%
o AT FA JAEHE A& F AN 1 9 F7h
N 52 FHAAL AA = EE YU Fig. 4
£ HT-29 AZ3F9] A%z APMM 719 7% Fig. 2
9] HepG29) Azel 1 ool Al fAKI ™ 240 pg/
mLolA 92.85%, 300 pg/mL FEH7M e 99.21%
i B2 GAIE F2) oA EdE #AE F AU
9J9) 47HA Q) GAXET v 712N ZF &)
H B3 2o] dAE A dAld nxe &2 AvEd
methanol 2839 APMMeA Z2d w3t 2 SAE
F2A94) g7 Jehigion], £ Age] AMg-g 4714 ¢
AEFe] ARdAah= 7t HrFssel uet thi Ajole
Ao 7 AR wil¢ vkEGich 53] 7120 £EE
S 7} GAEF] AR FEE TS S AR 2AlelA g
A% H7PsEQ 500 pg/mL Eoh Y @& 300 pg/mL
7o) oln] E& GAX A oA At vepe A
o Hol¥ HUNE F tlEA HFAFCRE WIF &
£ 71209 v & et a9E 7dE 4 YU
a8 x 7120 S 2EEF 53], methanol £85I
A 5L AT AR dAEAE Jepglong *é%vﬂ
9l methanolZolA 1 Fade @50 EATS
3 25 T, Yo% o A7E B 7=
7H rge F83o] QL ERS ﬁ%h TZ 54
& 53 sLuLoL ages x]q 7]__/\-1 AZ O ___ik] 9] 7Rdto]
Z)gE o) Ack

2. NS Fefor B
7209 e £8E 3

}\]‘C:O

7 HepG2HIEF2] HE7t

100

Inhibitlon (%)

0 0 120 180 240 300
Concentration (zg/mbL)

—6— APM —8— APMH —4— APMM —®— APMB -—X— APMAvl

100

80 -
2wt
(=
2
Fel
T 40+
=

20

0 i3 I L
0 60 120 180 240 300
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l —— APM —®— APMH —A— APMM —e— APMB —%— APMA

Fig. 3. Cytotoxicity of AP on human breast adenocarcinoma
pleural effusion MCF-7 cells.

Fig. 4. Cytotoxicity of APon hurnan colon HT-29 cancer cells. Con-
centration ( pg/mL)
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180 240
Concentration (xzg/mL)

Fig. 5. Momhological changes of HepG2
hurman hepatoceliular carcinoma cells
following incubation with APM. Expon-
entially growing cells were incubated
aon | with methanol extracts of AP for 48h.
Cell morphology was visualized by light
microscopy. X200,

ojgA Wzlsh=A] dolrr| st oy FE9 7|2
H3E-S 4847t HE gt & SPIAE0AE S o83t
Al FejE Bkt Fig. 5ol vehd nlel 2ol
Nze) 2] FEE 60, 120, 180, 240 % 300 sug/mL
A0S v 5 gEF o A% AXHUT BAH
J3 FeA Hels #F T F 9loH, 7 MY %
7ol wheb A)3Ere] shrinking & blebbing 84 % #
8 ¢ s, AYEErt 2 ZF cell elongations
3+el= dendrite—like structure’} FEETE o]R o
Hol ehh el M3 Held W] Fie= 7|2 £¥E
2] Azl 2 GME GFAAT AWHP S BolF
I E 5 Btk

3. Quinone reductase (QR) 7 2¥ 2t

B AFo] o]43 phase I F53F &4F oy 242
ghano] xj;x7} B oE ARl A49l quinone reductase
= quinonesF AHAlel tigt HE a3yt Qe Aoz 4y
A Sl 3t Fgo] e B FHIEC g8 fxEH
Acky d#A ok Bae®® Fo| A7g =wolre} 7
o] B, F7|AF59] Quinone reductase™ NAD (P)HE
AR FoIAR o) geta 270 AAE o)FAHOEA se-
miquinoneE P1GAI713L, FEH AR dicumarol®]]
&) A3t AF won, B 22 U MEA o 7}t
2 R BAE &) FrEc dEA gk

B Aol s GHE SAGA 57 A AM-E
e 4712 oM EFE Hela, HepG2, MCF-7 @ HT-
29 Z 8§23t A quinone reductase (QRYE 7K1 Q&=

o R Rk ofy

25

Specific activity (ratio)

20

Concentration (#g /mL)

‘ 3 APM APMH APMM APMB &) APMAJ

Fig. 6. Effect of various partition layers of AP on the induction of
quinone reductase in HepG2 cells.

A X HepG2 MEFE AME3le] QR A /e 4=
243500 1 A3 Fig. 60 YeRIILL 71270 £3
59 BEE 20, 40, 60 ¥ 80 pg/mLE F7MAF1HEA H
7} S w) FAE AJFA Gt AlY %9 APMM
od 94 & QR A& YeRth & diZ2TE 1.0
°Z 3I51& W APMMS 3¢ 20 pg/mL F7IlA] ofw]
1 23 JeRr] AlEste] R4S Eolvrt 80
pg/mL F7FsEoAE < 2,081 QR 5 &3} YEt
wir}, 3HH 7)Z709 butanol £83<9 APMB-
TFsEolMe 1 AnrE A o HFAEHIRS R
Q1 80 pg/mL9 AL <k 2,079 QRFE=EHNZ eh)Sl
t}. ol Aol 712 REES SARME] APMM

0. =
LIS =
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A oA Q] B QRATEEIE 2
&)X Q) quinone reductase inducer”}

_"._1‘
%
o])lr

2 ATNE PN F dEF dF 3 AF
gtn BEeE 7IZAE 3F, 4 £9ER ] oA
I ARA 539 QR 5 57 5 74 A¥ids
ol el AwEgic) duldo] We A7z AFOE,
W4 olu) AT} HRo] Wol FHA s e} vl el Fot
1 <R 71209 GAE Al dig d8F, 4
ZF9] 9lA) SHEF HepG2, HeLa, MCF—7 % HT-29
of|x N7} 5o d&doz AFAA AH7t
VPG, methanol £E5<¢ APMMeA #5528 vt
2o g72 vehith 53] HeLa AZFNE AX7Hs
%2l 120 pg/mLolA olw] 90.45%9 £& AESAY &
}E BT, O HEFEINE Frhed a3 Ao
= gout A AR AEAAE dAEHE B F AN
o}, kA, ARE3 471K SAESS FY8HA quinone re-
ductase® 7FX 1 ¥ HepG2E ©]-843l°] quinone re-
ductase 475 BYARE FHT @J—} TEE Wb

2 20, 40, 60 2 80 pg/mLE AFE H/BIRlE
40 ﬂg/mL°ﬂ"1 oJu] 1.58)¢] %<& QR FEanr) vebs
od, g FTHRTE 1 AWt Tk AEEE
Q1 80 pg/mLelxE <k 20012 QR F-58/3& e
t}. o)g} e AdAT I, HFA 7)Y S
o] g3t ofg) 483 7154 A1EY sigo] Flhslol Atk
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