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Cytotoxic Activity of Methanol Fractions and Solvent Extracts from
Houttuynia cordata Twuns (IX) on Various Cancer Cells

Jeong Ho Lee*, Seung Hwa Baek', Jin A Lim', Hyun Ja Chun?, Ki Nam Lee

Department of Third Medicine, 1. Department of Herbal Resources, Professional Graduate School of Oriental Medicine,
2. Division of Natural Science, Wonkwang University

This study was carried out to evaluate cytotoxic effects of Houttuynia cordata Tuune extracts on A549 (lung
cancer), MDA-MB231 (breast cancer), SNU-C4 (colon cancer) and B16 (mouse melanoma) cell lines. We have
determined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazoliumbromide (MTT) assay. The 150 ug/mf
concentration of methanol extract (63.81 %) of Houttuynia cordata Tuynae was shown significantly antitoxic activity on
A549 cell lines. The order of cytotoxicity fractions of methanol from Houttuynia cordata Twyne extracts against cancer
cell lines in vitro is as follows : hexane fraction layer > chloroform fraction layer ) ethyl acetate fraction layer >
buthanol fraction layer ) water fraction layer. These results suggest that the hexane fraction of methanol extract from
Houttuynia cordata Tuyns extract may be a valuable choice for the development of antitumor agents.
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HEZFEET methanol FEEZ FEGIH A549 (lung
cancer), B16 (mouse melanoma), MDA-MB-231 (breast cancer),
SNU-C4 (colon cancer) cellofl th5lod MTT HZ2AHOZ Az
£d& sdsiitt

4 3

1. =

AE ArloilA] AREskE olHAE AF6IH ARTHE 3
At %, 8718 A|SE hexane, chloroform, ethyl acetate,
methanol, ethanol, 22 £&381% 1, 2EEL2 methanol R2EE
g EZ §lE3 &, hexane, chloroform, ethyl acetate, butanol&>
02 AT 2850 UolTl AIRE 4T U Bsl] AR
ol dYLEE S5l AHB5IAT)(Scheme 1)

Houttuynia cordata THUNB

extracted with solvents

evaporated In vaccum

I T T 1 T Ll
Solvent  MeoH CHCI3 EtoAc  n-Hexane H0 EtoH

dark green dark green dark green dark green dark green dark green

Color gum gum qum gum gum qum

suspended with water

partitioned with n-hexane

Solvent  n-hexane aqueous layer

Color  dark green gum
partitioned with chloroform

chloroform agueous layer

dark green gum
partitioned with EA

EtoAc agueous layer

yellow gum
extracted with
n-BuOH

n-BuOH  aqueous layer
brown gum  dark brown

Scheme 1. Extraction and fractionation of Houttuynia cordata
THUNB.

2. AjeF Wl 717}

Z& 3 Hajol] AFEPr A]eF2 hexane, chloroform, ethyl
acetate, methanol, ethanol, &, butanol& AM236}% 1L, FBS (fetal
bovine serum), 3-(4,5-dimethylthiazol-2-yl}-2,5-diphenyl-2H-
tetrazoliumbromide, PRMI medium 1640, antibiotic- antimyzolic,
Herpes, L-glutamine, Mueller Hinton broth (Difco), HBSS
(Hanks balanced salt solution)52 Gibco&ll GRe, 0.4 % trypan

blue solution (MTT), dimethylsulfoxide (DMEM)S2 SigmaAl
ollAl 7UBIICH. MZHIQS CO, incubator (Shellab Co.,
US.A), Turk® @FA4Y), Tyd0|d (Inverted Microscope,
Olympus), ELISA reader (Spectra Max 250, US.A)E AHESISTE

3. M Zunek

A549 (lung cancer), MDA-MB-231 (breast cancer), SNU-C4
(colon cancen)M|Z = 10 % fetal bovine serum (FBS)0] ¥gHgl
RPMI-1640 (Gibco BRL, Life Technologies Inc., US.AWIAIE,
B16 (mouse melanoma)d|EE 10 % FBS7} Zge DMEM
(Gibco BRL, Life Technologies Inc, USAJAIE AMZ5HA
CO, BiQ7] (37T, 5 %)ollA] BNLBIPLE 7 AlEE o 7R|7HS
ZF71& trypsin-EDTA Gibco BRL, Life Technologies Inc., U.S.A)
8AS AFES] A WSt £ RSk AHBBINTE

4 NE=Y &8

AN EY MEEY ZHE 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyl-2H-tetrazoliumbromide ZEH"®*M0& 9 well plate
ol] A549, B16, MDA-MB-231, SNU-C4E 2 x 10* cells/mIZ BF
AlA 48A17FECH vigket & AR E 25, 50, 100, 150 ug/mé ST
2 Azlsld  4AEeH BiARIAH  dEdHE AASIL
tetrazolium bromide salt 0.2 yg/mé EEE XZIT & 4A17HEQH
HQA)ZIC) 4% formazan 27 DMEMo| 8381A1AH ELISA
reader€ 018510 540 nm F}AOIA FHETE SHGIH dIET
(100 % MEMol gt WEEF ERISIFCE

5. BASH a4
ARAI0 EASHXZ)E Student’s t-testS 0]83IR2
™, p-valuer} 0.05 T[T} B FIYT AR THIBIC

A% 9 2@

1 &% 4 AEEE
o]dXE (30 g)E hexane, chloroform, ethyl acetate,
methanol, ethanol, B8 0]83l0] 4204 24417} 33] Wi X
£510] 04 mEEE St & AEFFIIZ 35 Coldl 2L &
ZA)7 hexane £&E, chloroform £&E, ethyl acetate FZE,
methanol £&E, ethanol £ZE, E FEES ACon, HEE
2 methanol £&E 29647 g2 E 3000 ME S &
hexane, chloroform, ethyl acetate, buthanolZ 33] ¥i= 2&3}
o FFUERZE Al ZUEHSIN  hexane BIE,
chloroform 28 &, ethyl acetate F2E, buthanol 28 E1} T}
Fole +BA7IAE den 2 Table 137 LTt

2 0l¥E FEEQ FUFH

QA EFZo] thet o} %) hexane, chloroform, ethyl
acetate, methanol, ethanol, & ZZEE9) NETEHE MIT &
ZgEaHog - A= Table 29} Zri
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Table 1. Extraction and fraction yield of Houttuynia cordata Twune.

Solvent Yield (%)
water 7120 mg (23.73)
chloroform 1110 mg (370)
) ethyl acetate 530 mg (1.76)
Extraction hexane 380 mg (126)
methano! 2360 mg (7.86)
ethanol 1860 mg  (6.20)
hexane 127290 mg (4311)
chioroform 4940 mg (1.68)
Fraction ethyl acetate 11110 mg  (379)
butanol 60300 mg (20.56)
water 89,620 mg (30.56)

Table 2. Effect of solvent extracts from Houttuynia cordata Tayne
extracts on the viability of cancer cells.

Concentration (ug/m)

Extract % 50 10 50
759
o 10000 100162212 100162176 10701189 101292021

97014214 91444724 8441210 6678692
95224079  8817+209 T7154+324 6007+049

chloroform 10000
ethyl acetate 10000

hexane 10000 9497¢243 92004301 9166175 9139+107
methanol 10000  9664+722 84541123 8256231 6381737
ethanol 10000  103.25+¢380 9855¢3.16 920931611 8124470
MDA-MB-231

water 10000 10404£2.11 98762282 9862¢376 91.17+384

chloroform 10000 111914956 101.37+927 9343367 6595+568
ethyl acefate 10000 119.024547 106.16:873 101.12:454 9154:841

hexane 10000 107.37£0.79 107.17#397 10313372 9848+268

methanol 10000 102.06+318 9802+946 9223+879 77.35¢2.82

ethanol 10000 102.51£401 11253+885 1049965 9957+067
SNU-C4

water 10000 10283617 9946+724 9901560 9563968

chioroform 10000 8994458 8596550 81274746 5594+7.39
ethyl acetate 10000 108.12¢883 9921+588 B88.19:559 6895¢5.18

hexane 10000 101.79¢690 101.20+654 09562811 9880+880

methanol 10000 9886+746 9803+269 8080%434 7153+970

ethanol 10000 105.36£0.25 10366180 90.24+522 84.32+865
B16

water 10000 9979+¢634 9979+623 9968+234 99474497

chloroform 10000 108.74+587 107.07+556 103861797 8345¢851
ethyl acefate 10000 109.96+2.63 13080+¢397 12574+327 110.65%752

hexane 10000 109682942 10236716 9941492 09794£823
methanol 10000 107.78+082 9921+#976 9669640 7883%575
ethanol 10000 101.81+7.20 10343+624 107.88+832 111.54+847

The cells were cultured in the presence of various concentrations of Houttuynia cordata
Tuna extracts for 48 hrs. The viabily of the cells were measured by MTT assay. Result
were expressed as % control and data were mean % SD. of at least five different
experments,

A549 AlEN)A] chloroform FSZE, ethyl acetate £EE,
methanol Z2EE9] MelsT7t 25 ~ 100 pg/miolA] HIKT Al
ZEHo] FATUIL 150 pg/meoll A ethyl acetate FEES
60.07 %, methanol ZZEL 6381 %9 MIEEHo] Uehdted
g FEBEdME NEls 7S 2618 s4Ee 38
SF LERITH Bl6 A XolAs HERY FEENA AEEY
o] HO LIERIA] Q2kOm, hexane, chloroform, ethyl acetate,
ethanol FEEolAE 25]8 AlE7} of} B4lEe e B
C}. Methanol £2EE2 150 ug/mQ T ollAl 7883 %Q) HEE

Yzlot - @A} - ol

d& Bt MDA-MB-231 M| ZoljAl= hexane, ethanol, ethyl
acetate FEEY Hole AsTolA ME7t A A=l
gde HolW MEEHE UERNA] AUTE.  Methanoln}
chloroform F&EolAle MEZE4H0] VERGIL 150 pg/m9) &
TolA] chloroform F&EES2 6595 %, methanol FZEES
7735 %9 MEZHE HYoh  SNU-C4 M ZojiE=
MDA-MB-231 M| £} v}Z71X £ methanold} chloroform&E& &
oAE MESHo] UERESH 150 ug/mlQ  ETolA]
chloroform Z&EEE 5594 %, methanol 2EEE 7153 %9) A
ZEHS BACEY 0149 48 ATE 88 2 AN £
metanol £2Z 2 chloroform £&E20)A1 718 £28 AT EX0]
UERSr  olEol ™A, methanol XHEEE  hexane,
chloroform, ethyl acetate, butanol2 A& R&sld MZEHS
#71sl%Tt.

3. ZXREES FAET

Methanol REEE AE Bl A hexane,
chloroform, ethyl acetate, butanol 28 E0) thgt MESHE &
B3 A= Table 33} 20H

Table 3. Effect of solvent fractions prepared from methanol extract
of Houttuynia cordata Tuuns on the viability of cancer cells

Concentration (ug/m)

Fraction  —3 % 50 100 150
P54
hexane 10000 B076%313 45756006 4519£837 34362600

chioroform 10000 105012534 9984912 G287¢679 5306+283
ethyl acetate 10000  83.70:272 86.11:064 8583321 85004433
butanof 10000 101084519 96674625 9439+120 8535309

water 10000 99.90+347 10074421 101.012468 102.675.85
MDA-MB-231
hexane 10000  80.04+876 85142702 5476+896 3736853

chioroform 10000 112312475 110.18+575 01782270 6553:380
ethyl acetate 10000  83.07+501 8706£393 8474£227 BA67+317

butanol 10000 111974316 112984342 116.27+4.18 120.06+6.78

water 10000 106.18+574 11261+714 112764575 11420+6.99
SNU-C4

hexane 10000 9423+554  77.39+281 60504667 44504647

chloroform 100.00
ethyl acetate 10000

9927+401 98974501 B8549+444 6357301
8749381 82762274 T554+291  TA43:40)

butanol 10000 9893+965 91.36£393 8980+198  87.75+867

water 10000 10505492 100.71+129 9374350 92.124624
B16

hexane 10000 9142+195 8626£785 8211+189 6618+7.94

chloroform 10000 104712737 8162¢650 8088707 5993+349
ethyl acetate 10000 8093526 7595471 6822+¢327 6600362
butanot 10000 105724316 10207463 101062603 91954702
water 10000 100004325 9968+4.15 99472665 99.26+4.89
The cells were cultured n the presence of various concentrations of Houttuynia cordata
Thong extracts for 48 hrs. The viability of the celis were measured by MTT assay. Result

were expressed as % control and data were mean + SD. of at least five different
experiments.

AB49 celloAl= B BEEE AYSHL ZE FEB0A A2
E4E UERI2H 53], hexane 2 &9 A0l 150 pg/ ST
oA 3435 %9) 71 =2 AEZFEE VERITE Ble Al ZolAE
hexane, chloroform, ethyl acetate 22E0lA HelxsTrt &1
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$2 NEFH0) E7161%TE. MDA-MB-231 M| ZIAJE hexane,
chloroform, ethyl acetate 2EEolAl= A54900418) BIRIZIAIE
st E7GE HEZHo] E7KI32M £, hexane £
29 150 pg/mb STOIA] 37.36 %F 71E =L MEEH0) UE}
e} Butanol EEET} £Ed7)|A0AE ARlsTr &) 8k
§ At o SAEE @428 UeldTh SNU-C4 M ZollAT
AEISTr B714S BE 2880 MESHO) S5,
hexane EZE0A] 718 £2 MEEHE BACE?

4 &

o0]4 & (Houttuynia cordata Thyns)®] hexane, chloroform,
ethyl acetate, methanol, ethanol, EX&EE o8l A9
(lung cancer), MDA-MB-231 (breast cancer), SNU-C4 (colon
cancer), B16 (mouse melanoma) cellolA] MEZEHEE &)
Z 1} chloroform ZZEEZ3} methanol £&EolA] 718 £ A E
E40] VERITE 0]F methanol FEEE T AE 25l
&2 hexane, chloroform, ethyl acetate, butanol 2&E£2] 4|
ZFo) gt MEEHE ZHT 27 hexane 2 E0] HE Al
EZFo) 718 £ HNEEHE B, hexane BEEE >
chloroform 2&lE > ethyl acetate 221 > butanol £ & >
FEY7|A £078 AEEYHo] Uehitt.

0|49l AMolA] o}H£9| methanol FEET} methanol
ZZZ0| hexane 28 B0 YAZE tist MEFHo] 2
LELGOEZ o]4 %9 methanol FEEES RE§I BEBES
hexane & &0l FUEHE 2= EZo| 7HE Bol #FFA
e HOZ Tt
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