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Investigation of potential anticancer compound from

Etlingera pavieana rhizome
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Abstract

Cancer is the most common cause of death in Thai people. Although
chemotherapeutic drugs can treat many types of cancer effectively, they also cause many
side effects to patients. The alternative cancer treatment with potential anti-cancer products
from medicinal plants is becoming of high interest. In this study, the ethanolic extract of
Etlingera pavieana (Pierre ex Gagnep.) R.M. Sm. (Zingiberaceae family) and its fractions
(hexane, ethyl acetate and aqueous fractions) were evaluated for their anti-cancer activity in
seven different cancer cell types (HepG2, HCT116, MCF-7, MDA-MB-231, C33A, SiHa L8 Hela)
and compared to two non-cancerous cell lines (293T and HaCaT) by MTT assay. The results
revealed that all extracts (except aqueous fraction) could reduce cell viability of cancer cells
significantly in dose- and time- dependent manners and the ethyl acetate fraction exhibited
the strongest inhibition on cancer cell growth without causing toxic effect to non-cancerous
cell lines. Thus, the ethyl acetate fraction was then separated by column chromatography.
The obtaining five sub-fractions, F1 to F5, expressed their cytotoxicity to cancer cells in
which only the sub-fraction F1 at 50 pg/mland 24 h of incubation displayed the anti-
proliferative capability exclusively towards cancer cells but not the non-cancerous ones. The
most three cancer cells sensitive to the sub-fraction F1 were cervical cancer C33A cells,
breast cancer MDA-MB-231 cells and colon cancer HCT116 cells indicating that the anti-
cancer effect of sub-fraction F1 is not limited to single cancer cell type and this sub-fraction

was thus selected for further identifying the active anticancer compounds.

Keywords : Etlingera pavieana, anticancer effect, cancer cells
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Saveu Tdeinemaniin Etlingera pavieana (Pierre ex Gagnep.) R.M. Sm. Hudie
flogflunsd Zingiberaceae Fufinlursdiivanssiiainednenuinfignifuraduniald iwu iy
(Curcuma longa), N3e378 (Boesenbergia pandurata), ¥4 (Zingiber officinale), Etlingera
velutina, Etlingera belalongensis wa¢ Zingiber vinosum Vg Imama%’a%jiﬁLﬁu'haﬁaﬁm
mﬂﬁﬁnmdﬂﬁmmsaE'TU*ET’@msw%zyfuaﬂL%aéuzﬁﬂﬁwmwﬁm WU LwaduLSuAIuY  (MCF-7),
ianNz5IsIlY (Ca0V3, SKOV3ipl) waduziisuinuagn (Hela) uasigaduziiasongnvuin
(DU145 uay LNCaP) 1Jusiu iwﬁ'ﬁﬂwwmaaqé’w (Sinha D et al., 2012; Debata PR et al,,
2013; Lin YG et al., 2007; Mukhopadhyay A et al., 2001; Rahman S et al., 2011; Sabli F et
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al,, 2012; Vinothkumar R et al, 2013) uananidsinisuandliiiunenisldaisainainda
$3AUe1 gemcitabine FanuaunsanszAunIsAIeTeRTadusiIUINUAgn Hela lauinnidd
151981 gemcitabine Ligsog19Aed (Sharma C et al., 2009) og13lsinu wilaziiseaugns

v
v v (3

fufamanugiSswesivluisdlsonuiunnuiy uadslinedsienuigndilusaveuuneu das
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a A (% a

veudelduiiviasvghaddyrianislunianzfusenveding Tdnvuzidulidugn drudu
wildau fnduney wihisuldidueiounaussemnsiuvssmulu@inlsedrfu Wlunssnw
91M3Tiesdn Fuau uaztudlaanie (neddnd waiawn, 2550a) 91n9ATeves Landy A3qY Loy
naudy Asav (2551) wuidi dwaindesenwulazdivaindosiafinesdinnvesdiuainen
ueam it meuiignisnumssniauld TnsduatndosiofiaesBinnannsadudinisnan

1um%ﬂElElﬂi%ﬁﬂéfqﬂuL"‘UaﬁLLuﬂIﬂiW’]ﬁ]ﬁLWjEJ’Jﬁ’]éT’JEJ LPS wazliifufivdalwasd (A1 ICs, = 16.28
£ 9.16 pg/ml) warannIndudinisdnnsoaniunauiu £, (PGE,) anmIkantoanuasioules]
INOS lévislusedu mRNA uazlusfiu saudsannsiedoudives p65 NF-«B 1ingiaeduauas
wiloninsuanseenvadioulesl heme oxygenase-1 (1on¥g Aaw way nanuy Atqy, 2554;
Palachot M, 2012) wazilesannszurumssniauiinuduiusiunnfnwaznisiamuives
um%ﬂﬁﬁmmqumqmn%m nanafAe NFkB a1u1taUsedunisnie (apoptosis) V94
transformed  cell uazduaduliiuzi3eqnaty (invasion) wazunsnszanglldeioazduls
(metastasis) (Greten FR et al., 2004; Yang CR et al., 2005; Luo JL et al., 2004) lun3neen
ladifgtasfumaiivruinvetounsids wagafuayunsuninszangvouvaduzislaodaaty
nsanauuarn1sasdudenivi (angiogenesis) udifaunziss (Rao CV, 2004) wonand &9
freaunsinyinalnvesanssenautiand curcumin aneiiuianmsadudimaiulaves
AouuziSauaznsaadudenlmlunziSssslaldlngeunsnssuda3d NF-B (Lin YG et al,
2007) Fandeyaativayumand sliaaedidoduinduuliniuegminiiansainainig
veusrdgnidueaduniald wararnnisnadeuiediu nuirasataeniueasinisaven
aunsoann1sidinsenvengaduzialinuagn SiHa  uaziwaduzsuauL MCF7  ldegnadl
foddileisuiumadnlillisuansadn siliisoaulefiasAnviainseludnluvaduzis
iiaeneg oA uzeven uzi3efu upfennungnuazuzidaduy faduuzidainumnignly
Aulny LLasﬁﬂmm'alﬂwﬁamsﬂszﬂaw%qwé (pure compound) Aifigndlusavey SN
nalnszduluanalunsiuwaduziSadisuiieuiveninuusslutegtu ieidudeyanis
Ingenansioly Suflenudhminglussezenfiothanssenouuiansildtunlfunuenfides
tdnesUssme wieldiusufusuaudagiudielinisfnuniivssansainaniu g
miTetuiandunmsifiuaneuavardoulitunisuilaeauulnsiiosiu Snvtadunisnszdu

\segiavesgurunAny Juseniuugnisaeududandivdunniusie
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AduilfigasjmnefiasAnvigvddune Seesasatnanminimven Faudualng
futhudifeuiundsemisudlaaiilulunianzfusen esainismemdudialuied
Zingiberaceae %’ﬁﬂmﬁﬁ%m&Jéuﬁmwudﬂﬁqm%‘%&?J'qu'ﬁw%zg@uimmLsziaémﬁqﬁgﬂwaam
yaansazlumyld 8nvis ismeudiquidunsdniay Ssnmssnaudanuduiusodrsdatunis
Aauagmauninszeesmsise vliifvaulafisfnwgvivesasadadavonlumsdudenis
WyenTaduzSeiy unSion undudu uaznzsnungn iesnnusSeisavdadny

wndigaluaulng wanUSeufisugnsnlanueldsnvusduiagiu

nanlavazl IdeuTingUussasn
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2. WsFsuiflsugnadiuwaauziieuesarsadasavennvaiu Juduiivluisdifeadu
(Zingiberaceae) MApdseauindlgndiuwaduzisale

1.3 %QULﬂﬁﬁaﬂiﬂiﬁﬂqiaﬁﬂ
TusAfetull Sudunnedidoasldasataveivionuoatinimennwgndlunis
AuLLadNzL3Idy (HepG2) WwaduziSeanldlng (HCT116) waduziiadnuy (MCF-7 wag MDA-
MB-231) uazisaduzisainungn (C33A, SiHa uay Hela) Wisuiisuiuwaddilalduzds (2937
waz HaCaT) (sauianun 9 wilavenead anuzide 4 Usuan) Ingaginisageunsitinsen
VDUYARA8ID MTT assay msmaaa%ﬁwmwﬁﬂﬁ’umsaﬁ’@mﬂﬁuﬁ”u (Curcuma longa) wazd1
(Alpinia  galangal) Fadufinlursdiiedtiu (Zingiberaceae) fiaufisneauudainfignisu
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spSadulsafifnnnaruiiaunfssdulianavonsadinenie Tasdduneulunisiels
panetumeunifeadinsnisunfaznatgluduwadusnidld (multistep carcinogenesis) Bs
Buusnonagndnilnetiademameninaisuen 1wy asiall 98 nisindeldanieuuniie
sy udwilmAnnsasuulasmesansiugnisy (gene) luwadsianeegnsans siliwad
fufianuAaunalunaaiydvluasutsi Laziinn1sasunUasguIeaInmadsTTuan
nanetdumaduzisdudian Jeazannsognanuludieteztiudsauazunsnsrangludandunlu
$Me (metastasis) muszuUiMdsviosruuidon suldiadusadunssietoisiieding
ponluld

mssnwlsnumsdlutiogdu Han1sa1e¥ed (radiation therapy) n1sindmiantuiiousse
genly (surcery) warnmssnwilagldiafivntn (chemotherapy) tnsasidenldizlaisnilamiosny
maneissufuiufurdnuarsrevvesunds Feruuanswasnsldiaivhniunssnuuuy
dositusne ferezanunsandeuiilulinndruvesiumeiiomdnwaduzisaiunsnszanglud

U o A v

9uwduq o lurnginisanesdnionisnidnazifunsidauzidaanzdiunlasunisinw
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AUredaunMTInnavuwaziitineglduiuiy Wunsnouauesenisinel WLAUT ANV

) 1 13 & )~ | v o Y a v a YR v PN
AIYINDLYAAUTLIN LLaSNﬂQWNHQWUQWﬁlgiﬁLﬂ@NaﬂqﬁLﬂﬁﬁﬂUaﬂQUuaﬁJW?j@

maayulwsalilunsdnvdadunmadennidshdaldsuanuadlaiiluaulne
uazy1EanA eaniinairafesfitesnitnisldansiail dedlda1eiignnin wazidunsld
Uszlevtianisivmlamlvlueegwudeiisuazasoundifinnuduneduegied  1uily
futhuiisussnuluiieusz uazenaiinisuslaaduendnulsavdesnigesaneniud
vaniafeqiuneguan a1sainainiivluad Zingiberaceae vanevila Afs1891un1539877
amnsaduinisnadguonsadusiiald Wy curcumin Fuduansitadaldaneiiu (Curcuma
longa) figndlusnusniau fuoyyadasy suviiunzSmanssinislunasanaaosiarlumy
Wi wzSesangnuunn, usisedaly upsadiuw Wusiu (Sinha D et al., 2012; Debata PR et al,,
2013; Lin YG et al., 2007, Mukhopadhyay A et al., 2001) @15 panduratin A %ﬁaﬁﬂié’fﬁ]’m
nszv18 (Boesenbergia pandurata) fignslunisdudueaduziiadug MCF-7 uasigadusise
a1l& HT-29 (Kirana C et al., 2007), @158na1n39 (Zingiber officinale) @1150f 1 UTaRNLL5

WUl MCF-7 wag MDA-MB-231 ¢ wazdldsiuiiuen gemcitabine agyilvinszAunITneves
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waauzisnuagn Hela #1107 (Rahman S et al.,, 2011; Sharma C et al, 2009) @13
phenylbutenoid, (+)-trans-3-(3,4-Dimethoxyphenyl)-4-[(£)-3,4-dimethoxystyryllcyclohexene
(PSC) Gsaraléarn Zingiber cassumunar SavddudimsuisivensaduziSen A5G9 (Lee
JW et al, 2007) waransanmain Kaempferia galangal L. (ethyl p-methoxycinnamate)

N3zAUNIIANY (apoptosis) Veugaauzi5Iiu HepG2 1o 1Uusiu (Liu B et al,, 2010)

\aveu J39IMeA1@nsan Etlingera pavieana (Pierre ex Gagnep.) R.M. Sm. Hudialu
236 Zingiberaceae 1luldlanaiiieaiunivaiwazyn nuunluiiuinianziueenvesive iy
9 = o £ I gy & 3% o v & v § va
FuNYT 52809 Uazasin (NEANA walaw, 2550b) Tanvauziduldduan adudumilanu lu
WE7 L389a8U ADNTD WNIINUIT Aondosdun ndiulinaunauuse wimsedsulanulddu
Jaanir wiay waswivoddn viewls (Wawdnga walaun, 2550a) uenaniluiiunaianguean
voilve finsdnnivessenuildidunsownenauluomis wu feweimydes unsd uay
Aoue Tuednisivendeudgniioiluiivaiuniuasdgnuenluaunaldiioyamirdmiie wilu
U9t aoduddouasiamuiauminedeinensmans wasnsudauasunisnens laduasuls
nynsnsugnisavenlut¥andivdurndu tiedinuneinitnelunazuenyszina
(http://www.kehakaset.com) 21NNMSANYINDUNUNLNUINAIUARRINUNINUD UL IIMDULGNTAIUY
auyadasy (Srisook Uag Srisook, 2011) UagArunsdniau lngdiuaingesianisuuazdiuann
80810718 0TLANVOIAIUANTNLENIUDAIINUINIINBULNTAIUNITTNLEU LagaIunsadudang
nanlunsneenles wardiuaingoslefiaoBinnronintsIMoNIgUEINITHAANTDAAIMNAUAY
E, (PGE,) Tuiwaduualasinamvileddwieg LPS (on3s figu uwavnanviey Avaw, 2551) duann
goslafiansdinnvoaniniveutignsaunisdnaulagannisuanisanuaaoules iNOS 1a an
n3n3zAL NFkB Fulu transcription factor d1fgyfiarununisuanseanvaeuled iNOS uaz

= o ¢ =
willgnhmsuandeenvedieulesl heme oxygenase-1 (Palachot, 2012) kagtilosaNnTzUIUNT
gniauimnuduiusiunisifiauzisuasnisiuuveslsauzSiliauTuLswINTY Na1Re NF-
1B Jaafun13m1e (apoptosis) 984 transformed cell wazduasulvuziSsgnaiy (invasion) waz
unsnszaeludseieazduld (metastasis) (Greten FR et al., 2004; Yang CR et al., 2005; Luo
L et al, 2004) 8nvis lunsneenleddufeitasiuiiinvunvediounsiiy wazatiuayunis
wnsNIzANeRITaduzSelagdaTuNITaNaINLaznIsas1ndudenlng (angiogenesis) 1169
14 < 14 d” v a = . o 35
Aouuwl598neae (Rao CV, 2004) uonanil Falsrgarunisfnyinalnues curcumin Tun1sdues
a 14 < 1% 1% & i < @ I 1 o 3ad .

nsiivlavesieutsiiuaznsaadudennilunziseSelulagrumanisdugia NF«B (Lin
YG et al., 2007) @ ndeyaatvayuwanil vinliaagiiTedanuaulanasfnyinisdudans
WIUOLTRdUZ S IEaNTainaINTIven tneazisuannsanyluuzsdinuaniigatuaulne 4
¥iin waldednwidnaslufanalndudinisiasyveswadusiivesansisznauuigns (pure
compound)  afauenlaainsveudeduninluan1saSYLAule BunluaunIsAeY Uil

v @ 3 S aa = = Lo [ < Y
muandginsveaad uardululd NF-«B uaziuSsumeugraivensnwuzsslutagiu
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ANIIUVDITUANDUNITIVUNINUALAAI AR ILHUNINA LA

s . - @A UENRERYLINLYU
15a87ALENIUDAINV LAY v L .
st v dFENARYIUERN | | dyadndeuioiiandiam
15@iRLEIUBANVLU y LW . ¥
WMDY - duanngagun

N\ i /
=
NAAOUNITaETOAYBITRENE S ld g ueiSdiu uzSanuegn g
updadnuy uasiwadilafldusde (9 4iin) Fre MTT assay =
(WisuifsussriagadildlusfeiuwadusSe uagseriasadusdafei £
u,azuﬁa‘uLﬁauqmémaaniaﬁmﬂﬂﬂL'ﬁ'mauﬁ’umiaﬁ’mmmimazﬁuﬁu) 3;%
@
. e
""""""""""" l nnaaeseaitedludialy fommmmeme e
———————————————————————————— ! v

yiawaduserigndudsldunn _ MTT assay asUsznauLIavsnaduarin

flananansarinigaes ) doeiioongrsanian

3.1 nawseuiayulng

WP04L39101QNLAUIINGNABYRY TITATuNyT wi91ggniiuaindanin
yayd wazmhiiuaggniivandiminssees duniivendivon 91 uazviiu undredae
isgdudriulidutugng doutlueuliuiafigumnd 50 ¢ arndutunuslfaziden
Frewedostiy udrdniminfiedthildimun

3.2 MsatnansnuinI e 9 uazviy

dnukvendiven 91 uazuiiuitunazidoaudianedioinviuiawdiugadly
ansazanievuealudasdiu 1 do 10 Wuan 5 Yu nsesansataiils warhvevesmanii
unafmedeLenueasn 2 A% thansafafilduniinssymeivharaieoniusadieLeies
FENYAYYINIALUUNYY LLazm'%'anmjzgzgwmm auddU Fahmnvesansatadild anidu
1N8N58AALONIUDATDUNINIIVONLNENALENAIUAIBLENLYY LaTLeTIaasdlan MUAIAU A
I duduaindosenau duaindesiefiaasdian wavdruaingdosin auaisu seimes
ﬁﬁazm&Jaaﬂéh&Jwﬁ'aq33maqufgfmw,l,wmgw,l,azmmé’asJLﬂéaqaqugggwmﬁ Fahmindou
afingendild thluifuiigumnd -20 ssrwadealaglililauuas sevlunaaounvisely
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3.3 MIanaLeNasUszNeUNlgnsaInduaingoaleiaos B NaNIINTINUMEADaNI
Tasulensi

duafndestofinezdnldgninlunenmansussneuuiandseisneduilasunlan
97 nuAEATeaulu (onds fiau waznanvty Aday, 2555) 1ngld silica gel iHuianad
wagldansuay methanol wag dichloromethane 8n57d@3u 0.5 : 99.05 Luiaindeud
Pnuhmsiessisomeidn TLC wagyhnissiuasiduauduu TLC plate wiloufudh
ety dilussimeukeiefeindeassmeanyInauuunyuLazaufeiaisdgn
GRIGTRGT wazhlunnaeunnauuzsadaeds MTT Mniuduafinges (subfraction) il
qvisfiAngnazgniluinsigailassairsvesansinemaiaauninsalad wagiIeuiiioy
awnasu NMR siald

2.4 NNSA8NYa

wadfilddnun Taun waduzi5edu (HepG2) wwaduzisadldlng (HCT116)
waGNLSAAUY (MCF-7 uay MDA-MB-231) uavlgaduziieunnungn (C33A, SiHa uaz
Hela) W3suiisufueadiilalliuzss (2937 upr HaCaT) wadhsvunazgnifedluoims
Dulbecco’s modified Eagle’s medium (DMEM) Fail 100 U/ml penicillin, 100 pg/ml
streptomycin, Wag 10% heat-inactivated fetal bovine serum (FBS) &Luéjﬂm 37 93A1
waldea fislasueulasenlus 5 %

35 N1SNAABUANDVIATANARBN15TTInTonvLYaduzL5IA9835 MTT  assay
(Wanichwatanadecha P et al., 2012)

wadumauanwadilillvuziasgnideduy 96-well plate Tuannefivnzaureu
Fmsnageu 26 Falas antuagldansnaaeu Taud asatmsaven asatati da1sainuii
vieduaingdoosneg vonsmen Fwazanedae DMSO mauasluemsidsradiniany
duduaninenuiigeans udsnnifuduwadly 24 48 vie 72 s 7 37 oseiaidedly
anmediilansuaulasenles 5% udulaswduemsdedidaisarars MTT 5 JadnSuse
fiadansdeazaneluansavaretiled 1X PBS asll dnwadnduluundl 37 ssrwaiduase
80 4 Pl anduazanendnans formazan AAATURIE 200 ul DMSO maxlidniud wén
thlufarnsganduuasd 540 unlumnsieedos microplate reader uananalusuiosas
VOUTAATINTIn T IAN

JoUarvRAYARTNYIN = AINTRANAULAaMmANAldasata X 100

AnsaenauLaasmguitlildansarin

TngazduAedgaINN1sYINISNAaI9819Le 3 AST ASIAY 3 91 LAISI89IUNANIT
FudauziSevesansannmen ICs, (Arnnuduturesansanafiaiuisadudinisiasyvessad
19 50%)



3.6 NSIHATITIAINNEDR

wan1snnaesiiuanadudede + Aldoauuinnsgu vesmanismaassetnes 3
pdsfiiuBaserotiu wiazafuh 3 41 Anreidoyanameassilld InewFouifisuiuy two-
tailed student’s ttest waw one-way ANOVA lasfivuasiainufiifodfyvisadnd
p<0.05



uni 4
NaNI1598

4.1 Nﬁﬂ']iﬁﬁlﬂﬁqiﬁl'lﬂlm:‘i"llﬁ'?‘lﬂﬂﬁl GUl"l LLaZ"Uﬁu
1INNISANAAITIINNINTNDU U1 hazITU A8AIYINaZaNEENIUDE LRa1sanANeIUUSLM

'
=

167.07 4.24 wag 16.47 ASU AIUANU TILSNWULNIINGATN wazsasazuIninansite (%Yield)

FIMNF9N 4-1

A15197 4-1 SA¥UENIINLAN UInUNveansila uag %yield vesa1sannre U@ sLn

- . ntnisuay | dudnasnanale , .
BUAVDNFETANA y o %Yield ANWULNIINIYANIN
(NSY) (NFW)
aAnsanmueIuL 40 4.24 10.6 witledu #ena
ansanmenuTiu 50 16.47 32.94 Witeu FEuUumdnd
ANSANANYIULT VDY 1877.73 167.07 8.9 wilgtu Fhmaud

4.2 wansnasaugnslunsSuinmsiyrevaduniwasasatavenueanuea

INNSEN¥INSTTInsenvetwaduniSwiinna waswadfililvusideiieds MTT Aildsu
ansafaneuemueaInuisvenfieududy 50-400 pg/ml fivianun 3 Yaande 24 48
waz 72 Falus Tnesmualdnsiesyvenwadiiaoduoisuay 0.2% DMSO dndedidudnisildin
590 (%cell viability) 1infu 100% IHnadanmd 41 wazen ICy ﬁuadmiaﬁ’wmuﬁgﬂmmﬁma
\aATUARIL iwmummsww 4-2 nansnaEeULansliuIn @nsafavenuLenIuaaIniYsE
“Uu(ﬂﬂ'm’liﬂEJUEJQﬂ’]iL‘\]'ﬁEU“UaﬂLGUamJ z153lannuiia ImaqmmvmuﬂummLﬁumwummiaﬂwiﬁml,av
szoznaTunTUN e misruawymulqummaiﬁnmmLﬁumumiaﬂ@qqqm firnanvy 72 Falus
wazilowieuifisuusyans nmlumsiudusaduyidwosansataveuiaueia wuitaisainan
winSvsTiatian sosanie msatninmindu uasminimen suddy laswadusssians
aﬁ’mmi’wﬂwé’ugﬂﬁﬁﬁqmﬁa wanNzSUINuAgNYin C33A (ICs < 10 pg/ml) \waausSafiansana
Lwi’ﬂﬁuﬁ’ué’uéjﬂlé’ﬁﬁqmﬁa \waduzS L uNYan MDA-MB-231 (ICs, < 10 pg/ml) uaziwadusiiadians
af"’fﬂLwﬁﬁLﬁawamé’J’Uéﬁiﬁaﬁqmﬁa WwadugiSuAuNYdn MDA-MB-231 (Cs, WiNAU 82 pg/ml)
wonan Smuinansamannuidiuazviuiienudufivdowadildliuzide 2937 uay HaCaT
s Tuvasiiansatnanuismedlduansrnudufivsewadilallyusss (Cg > 400 pg/ml)



24 h
% Cell viability W S0ug/ml [] 100 ug/ml 200 ug/ml [Z] 400 ug/ml
125
100
75
50
25
0
HaCaT 293T MDA-MB-231  MCF-7 C33A HeLa SiHa HCT116 HepG2
48 h
% Cell viability W 50ug/ml [] 100 ug/ml 200 ug/ml [ 400 ug/ml
125
100
*
75
50
25
0
HaCaT 293T MDA-MB-231  MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
% Cell viability B 50ug/ml [] 100 ug/ml 200 ug/ml 7] 400 ug/ml
125
100
*
75
50
25
0
HaCaT 293T MDA-MB-231  MCF-7 C33A HeLa SiHa HCT116 HepG2

LY

AT 4-1 Alesidudnsitinsenvesaduiingne NduNaETUasainre UK IEUNAIN
Wudusnge vadunan 24 48 way 72 Falus

o w a

* ! 1 IS a ! 1 cal v M Yo v
( LLﬁ@ﬂﬂ'ﬂ’]&lLLG]ﬂﬁ]’N@EJ’NEJUEJﬁ'WﬂiUVINﬁﬂWiEWJ'NﬂQNL‘UaaﬂlﬂiULLaEllllﬂi‘Uﬁ'ﬁﬁﬂ@ (p<0.05) bbe &

>

v o w aa

# uansmuLananegsiteddmadfssninavaausiSwaswasnlildugSdlasvansannaiu
LWNTULRABIAY (p<0.05))
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A19199 4-2 A1 1Csp VOIATANANYIVLENIUDAANLNINIINBY U1 UazUiU AOladeee) Nltvadou

A1 1Csp (ug/ml)
\wad A5ENANYIUIAILT IO asaNANETUIAIGN ansafanenumiviy
24 %], 48 . 12 . 2493, | A8 WU, | T2, | 24 . | 483 wyN. | 72 yu.
293T >400 >400 299 104 52 <10 56 54 46
HaCaT >400 >400 >400 34 16 <10 46 42 <10
MDA-MB-231 178 268 82 28 38 <10 28 32 <10
MCF-7 >400 >400 272 38 56 26 52 56 a4
HCT116 294 152 164 40 52 32 52 48 36
HepG2 376 >400 145 54 56 30 56 38 37
C33A 220 243 170 16 <10 <10 32 32 20
Hela 160 165 166 80 68 40 56 38 42
SiHa 182 147 192 52 64 32 56 48 40

4.3 nan1suendluanagsainansanaveUeNILeaTa i IsaNLAaNENST UL
ULIS9VR9EIUEN N DAY

ansafavervanminsmedlagnihunaiauendiusiediihasansiensulaziofiaosdiamn
Idudatndenenau datadesiefinesfion wazdiuaindesth sugiiu wuidiuaindid
USungefianie druatagosth (56.73%) sesasnfie dauafndesiefiaas@inn (19.23%) wazdan
anndaaianiay (10.88%) a1y

MNHANTIAdEUMETE MTT Aeiduduindy 100-400 pig/ml Junan 24 48 waz 72
Hlus wuhduatndosisnivunaziofinesfananinsndudainisiaiyvonsadusdausazyiald
uaneneiu Taequiandvdudefiuanududuvesdiuatndesvienaiililuuy Tuvmsiidiuade
dosilifigvdlunstiudueadus Seillivaaounneidn (nnil 4-2 f 4-0) WeRasudesidusdnig
fiTnsenvoneadiildudiuaindosanwuiinududy 400 pg/miiduan 72 F3lus wudn
waduziSsnungnuiln C33A T8insentoeiign (G6cell viability Winfu 10.91+1.16 %) s8sasn
DuwaduziSadueia MCF-7 (%cell viability Wity 35.92+4.82 %) uslainunissuduraduzite
whnuuwia MDA-MB-231 luvgiduaningesiofiaerdianannsnannsiiiinsenvesvaduziild
nnwia Tnsannsodudininasyrensaduziedldlngvia HCT116  I#ATian Gecell viability
Wiy 7.5621.46 %) sesasunduwaduzissinuagnuin HeLa (%cell viability ¢y 13.67+1.11
%) veslsfiny widatndosenauuaziefinesiemaglinanisdudweaduz Seiimluanigi us
nsldsuansfiaududu 400 pg/ml uaziaan 72 $alus azdwwadenisiasyvenvaditlilduzidat
ansudadny  legilefinnsanlunndasnaiudraziuldin nmsldinau 24 dluaduanned
wngaund esnnduaindeniefiaesdamdinwuantgrdlunmsdudinsiayreasaduanidldvn
wilo (oniuead MCF-7) waglifufivdowad HaCaT uaziwad 2937 fududuaindesiofiaesd-
wnazgnihluuenmansuszneuuiquisseisaedudlasulansilsely
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24h
% Cell viability [l untreated cells [0] 100 ug/ml  [] 200 ug/ml 400 ug/ml
150
100 .
* ok
*
g #
*
i
* #
*
50
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
48 h
Hexane fraction
% Cell viability Il untreated cells [ 100 ug/ml [ ] 200 ug/ml 400 ug/ml
150
100
* *
* *
*
* * *
*
50 ¥ *
*
*
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
% Cell viability W untreated cells [ 100 ug/ml  [] 200 ug/ml 400 ug/ml
150
100
* *
*
* # .
#
* *
*
50 * .
*
*
:
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
=] s & & ada s o o o A Yy oy q'
NN 4-2 LUBSLIUANITUVIN TOAVDILIRAN UNANUAIUGENAYBYLINLTUNAINULVUVUAN) NLIaT 24

48 Ay 72 97k9
(* LARIAIIULANG 19D

HYAAEUNNADF S

o

pmd)} 2p

# LARIAIULANADE
WatuLREaiU (p<0.05))

]

grinanquigaaniasunazlilasuansana (p<0.05) way
Yodfuneadfseninugaduzisuaswasniilduzifainlesuaisadianing



24h
EtOAc fraction
% Cell viability W untreated cells [0 100 ug/ml [] 200 ug/ml 400 ug/ml
200
150
100 — # # #
: oy # ot # . . 8
* # ¥ * # *
* *
50
0 - Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
48 h
EtOAc fraction
% Cell viability W untreated cells [ 100 ug/ml [] 200 ug/ml 400 ug/ml
150
100
*
* " *#
* * ”
* ¥ * # # # *
* * * #
* # i
50 # :
B * # * . g N
+ #
#
*
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
EtOAc fraction
Y Cell viability W untreated cells [ 100 ug/ml [ ] 200 ug/ml 400 ug/ml
150
100 .
*
*
* * * N *
* # * "
50 . * * * *
# #
* *
*
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
a § s aaa sy o o 1 [ 1 a a = Y v | ~
AN 4-3 L UBDILFUANITUYINTBAVDIDAANFAUNANUEIUANA YLBNADEYLANNAINULVUYUNINE) N

1380 24 48 way 72 T4
(* WARNIAIULANAIDE9E]

CY

Uy

ANAUNNEDAS

>

giinanquigaailasunazlilisuansana (p<0.05) way

# LanIAULANANIe8 NTteAFunNanAssnIgaduziSuaswasnilvuzifinlasuaisaianiny

LWNTULRABINAY (p<0.05))

o



24h
Aqueous fraction
% Cell viability W untreated cells [T] 100 ug/ml [] 200 ug/ml 400 ug/ml
200
150
100
50
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
48h
Aqueous fraction
% Cell viability W untreated cells [I] 100 ug/ml [] 200 ug/ml 400 ug/ml
200
150
100
50
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
Aqueous fraction
% Cell viability W untreated cells [I 100 ug/ml [ ] 200 ug/ml [§ 400 ug/ml
200
150
100
50
0 Cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
a § < s aAaa sy o o ! LY 1 5 A Y v 1 PN
AN 4-4 LWUBSIEUANITUIINTOAVDIDAANAUNANUAIUANA DYUINAIUYNVUANG NIAN 24 48

WAL 72 99k

Y

<

(* uanamuuenseg1lidedAynadaseninanguaaniasunazlilasuansanin (0<0.05) uag

=

# LanIAULANA1geEeTtsddunanfsenInwadusiSwaswadnllliuzisinlasuaisanaaing

>

WWatuLReaiu (p<0.05))
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4.4 nan1sHen sub-fraction vasdIuanNALdLLRIALY AN

diuaingagiaiassinngniiuingnaigitaeduilasuilansii lagld 0.5%
methanol/dichloromethane gy 31ty sub-fraction fldvismunazgniinluiinsizsidag TLC
(mwﬁ 4-5) %ﬂiuﬁ’mﬁlqmﬂéj sub-fraction ﬁgwumi”lmu 5 sub-fraction A@ sub-fraction F1 F2 F3
Fa ez F5 Teedldnwasmenenn tndnuesasild uay %yield vos sub-fraction urazwia
LLamﬁﬂmiNﬁ 4-3 "?}ﬂ‘WU’i’] sub-fraction F5 ﬁﬂ%mmmn‘ﬁqw s09a91LYY sub-fraction F2 F1 F3
waz F4 a1uaIeu

A157199 4-3 aNWUENINEATN Untinvesansile wag %yield 989 sub-fraction uRazvinandiu
anneuLeNasdny

- . PIyinBuAY | Untnansans . .
BUAVDNFETANA y o % vyield ANWYULNINAYAIN
(nS) (n5y)

sub-fraction F1 0.13 0.98 Witendu #Unnnasulen
sub-fraction F2 0.26 1.97 witdeu #@inena
sub-fraction F3 13 0.08 0.61 WitgTu dUnena
sub-fraction F4 0.07 0.6 witeu #inena
sub-fraction F5 5.6 43.03 WY FURNay

AN 4-5 TLC pattern wasdUAnnRLRNARETLAN (1), sub-fraction F1 (2), sub-fraction F2 (3),
sub-fraction F3 (4), sub-fraction F4 (5) way sub-fraction F5 (6) NSumesvinazaty 0.5%
methanol/dichloromethane ﬁjuﬁﬂmwmﬂslﬁuaﬂﬁ
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4.5 NamswmaaquéslumsgugﬂLézjaéum‘%wm sub-fraction ¥ndrudanngaataiia-
LHLAN

NANSNAGOURIETE MTT va9 sub-fraction ¥ 5 wila fimnundududaus 25-100 pg/ml 1y
Va1 24 48 way 72 Falus wanalddanmil 4-6 89 4-10 FanunsiiTinsenvensadiigg asuUsiu
asafuALduduves subfraction  wasszeznafidlunisuy Tnawdleldarsfiamududu 100
ug/ml uazaavy 72 $alus wudn sub-fraction sia 5 vz JuiivdenuraduzSuazwadille
w3 lnowadunasuinasiisyAunisnevaussde sub-fraction unazvdauanatesiusenly
wadumSaduuriia MDA-MB-231 azgndudsléfifiandae sub-fraction F1, F4 wag F3 fidn %cell
viability Wi/ 4.7140.53, 5.13+0.86 ua% 5.55+0.59 AUEEU UoNand sub-fraction 1 3 ¥t
ﬁé’qﬁqméiuﬂﬂiﬁu&?J'jﬂmm%ﬁgsumL%aéuzlﬁqﬁﬂﬁmgﬁuﬁm HCT116 Ifigaiudeniu Tngdle %cell
viability Winfiu 4.16+0.61, 5.32+1.23 uay 5.94+2.15 aua1du dmsuigadusiSalinungnuiia
C33A WU sub-fraction Fa4 fignslunssudugaduedewiailléfinin sub-fraction F1 uag sub-
fraction F3 \antiee laeilan %cell viability iy 6.14+2.62, 6.30£1.72 uay 6.86+1.40 AUE16U
wagluwadugSesiuviin HepG2 wuindianuilasie sub-fraction F3 unflan Tnedian d6cell viability
WinAu 15.18+10.37 5998911A8 sub-fraction F4 wag F2 da1 %cell viability iy 9.64+2.88 uag
25.43+20.53 pudey oehelsm nan1sadeUNUIN sub-fraction 1 5 wiail finuduiiuse
wadililduzifedemnldmnudutugeuazinarvuiiuiu fadefonsuignives  sub-fraction
favmslunndasnan wuinil 24 Falus sub-fraction F1 finududusiiniy 50 pe/mt laidufiusie
wadililguide widienunsodudinisiasyveusaduzise C33A, MDA-MB231 uas HCT116 ¢
Fatfu sub-fraction F1 azgnifionifieluusnmansusenouuigrisely
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24h
F1
% cell viability [l untreated cells [ 25ug/ml  [7] 50 ug/ml 100 ug/ml
150
100
*
*
50
0 cell types
HaCaT 293T MDA-MB-231  MCF-7 C33A HeLa SiHa HCT116 HepG2
48h
F1
Y cell viability [l untreated cells [[] 25ug/ml [] 50 ug/ml 100 ug/ml
150
100
*
*
*
50 * T
*
0 cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
F1
% cell viability [ untreated cells [0 25ug/ml [ 50 ug/ml 100 ug/ml
150
100
*
* *
*
50 * *
*
*
0
cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2

AT 4-6 N15TTIRsenveeadsng TIlFSU sub-fraction F1 fiauidudu 25 - 100 pe/ml 1
1181 24 48 az 72 Tl

Y

(* uanamuueNaeg 1 litedAynadaseninanguaaniasukazlilasuansanin (0<0.05) uag

]
=

# uansmuLanansegsiteddmadfssninuvaausiSwaswasnilduzSdlasvansannaiu
v ¥ a U
LWHYUAEINU (p<0.05))
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24h
F2
% cell viability W untreated cells [ 25ug/ml  [£] 50 ug/ml 100 ug/ml
200
150
*
100 <
# *
* *
% " *
50 *
0
cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
48h
F2
Y cell viability M untreated cells [[] 25ug/ml  [] 50 ug/ml 100 ug/ml
200
150
100 » x *
* * *
*
*
50 " *
0 cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
F2
Y cell viability [l untreated cells [ 2Sug/ml  [7] 50 ug/ml 100 ug/ml
200
150
100 * . *
* * *
* *
*
50 * . *
*
0 cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2

A 4-7 MsfiTinsonveuadeneg AlFsu sub-fraction F2 indnandudu 25 - 100 pg/ml 1
a1 24 48 wag 72 Il

Y

(* uanamuuenseg1ditedAynadaseninangueaaniasunazlilasuansanin (0<0.05) uag

# uansmuLanansegsiteddmadfssninuvaausiSwaswasnildugSdlasvansannaiu
LWNTULRABINAY (p<0.05))
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24h

F3
% cell viability W untreated cells [[] 25ug/ml [7] 50 ug/ml 100 ug/ml
250
200
150
*
*
100 : «
*
* *
% *
50 "
0
cell types
HaCaT 293T MDA-MB-231  MCF-7 C33A HeLa SiHa HCT116 HepG2
48h
F3

% cell viability
150

100
*
* *
50 *
*
*
0

HaCaT 293T MDA-MB-231  MCF-7 C33A HeLa SiHa HCT116 HepG2

W untreated cells [I] 25ug/ml [7] 50 ug/ml 100 ug/ml

cell types

72h

% cell viability

[l untreated cells [0 25ug/ml [} 50 ug/ml 100 ug/ml
200

cell types
HaCaT 293T MDA-MB-231  MCF-7 C33A HeLa SiHa HCT116 HepG2

At 4-8 N1sTiTinsenveutadiigg MFTU sub-fraction F3 fimnududiu 25 - 100 pg/ml 1
a1 24 48 wag 72 Il

(* uanamuuanseg1litedAynadaseninangueaaniasunazlilasuansanin (0<0.05) uag

o
=

# uansmuLananegsiteddmadfssninuvaausiSwaswasnlildugSdlasvansannaiu
LWNTULRABINAY (p<0.05))
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24h
F4
% cell viability M untreated cells [] 25ug/ml [Z] 50 ug/ml 100 ug/ml
200
150
100 *
* *
* *
50 * :
)
{ cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
48h
F4
% cell viability [l untreated cells [] 25ug/ml  [5] 50 ug/ml 100 ug/ml
150
100 .
*
* * *
50 *
*
* *
* *
)
¢ cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
F4
% cell viability Il untreated cells [[] 25ug/ml 7] 50 ug/ml 100 ug/ml
150
100 .
* * *
*
* *
50 * * «
* *
* ” * *
¥
0 cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2

At 4-9 Nsfidinsenventadiigg AFTU sub-fraction F4 fimnadudiu 25 - 100 pg/ml 1
a1 24 48 wag 72 Il

Y

(* uanamuuanseg1litedAynadaseninangueaaniasunazlilasuansanin (0<0.05) uag

o
=

# uansmuLananegsiteddmadfssninuvaausiSwaswasnlildugSdlasvansannaiu
LWNTULRABINAY (p<0.05))
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F5

% cell viability
150

100 *

50

[l untreated cells [0] 25ug/ml [5] 50 ug/ml 100 ug/ml

cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
48h
F5
Y cell viability [l untreated cells [[] 25ugml [] 50 ug/ml 100 ug/ml
150
100
* *
*
*
*
*
50 . . . *
0
cell types
HaCaT 293T MDA-MB-231 MCF-7 C33A HeLa SiHa HCT116 HepG2
72h
F5
% cell viability [l untreated cells [[] 25ug/ml [£] 50 ug/ml 100 ug/ml
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ABSTRACT

The ethanolic extract of E. pavieana rhizome and its fractions were evaluated for their anti-cancer activity in four
different cancer cell types (HepG2, HCT116, MCF-7, MDA-MB-231) and two non-cancerous cell lines (293T and HaCaT).
The MTT assay showed that the ethanolic extract preferentially reduced the proliferation of cancer cells in a dose- and
time- dependent manner rather than the non-cancerous ones. Among three fractions, the ethyl acetate fraction
exhibited strong inhibition against cancer cell growth and it was thus separated by column chromatography. The
obtaining F1 to F5 subs-fractions were subsequently tested for their cytotoxicity. The results indicated the anti-
proliferative capability of all five subs-fractions, but only the F1 sub-fraction showed specifically targeted effect against
cancer cells. Treatment cancer cells with F1 led to cell morphological change and reduced in colony formation. The
bioactive compounds in the F1 sub-fraction are under identifying and the anti-cancer activity of F1- isolated pure
compounds will be further investigated.

Keywords: anti-cancer activity, Etlingera pavieana rhizome

1. INTRODUCTION

Chemotherapeutic drug resistance of cancer cells is a major cause of treatment failure leading to increase the
mortality rate of cancer patients. Attempts to search for the new bioactive phytochemical compounds as alternative anti-
cancer agents are challenging. Thailand is a tropical country with a high biodiversity of plants. Etlingera pavieana (Pierre
ex Gagnep.) R.M.Sm. or Reaw-Horm, belonging to Zingiberaceae family, is one of plants generally cultivated in eastern
region of Thailand. Traditionally, its rhizome has been used as an ingredient in Moo lieng noodle, a signature dish of
Chantaburi province and also used as folk medicine in treating diuresis, fever and flatulence [1]. The extracts of E.
pavieana rhizome have been shown to exert anti-inflammatory and antioxidant activities [2]. Although the extracts and
isolated compounds from many plants in Zingiberaceae family have been reported for their potential to inhibit tumor
growth both in vitro and in vivo such as Curcuma longa and Zingiber officinale [3-4], nonetheless, there is no report for
that of E. pavieana. This prompts us to study the anti-proliferative effect of E. pavieana rhizome on various types of
cancer cell lines and compare to the non-cancerous ones.

2. MATERIALS AND METHODS

Preparation of plant extracts

E. pavieana rhizomes were collected from Khung district, Chantaburi province, Thailand and authenticated by
Dr. Benchawan Chewprecha, a plant taxonomist at Department of Biology, Faculty of Science, Burapha University. After
washing with tap water, the fresh rhizomes were cut into small pieces, dried in a hot-air oven at 50°C and homogenized

by a blender. Fine powder of rhizomes was extracted with 95% ethanol by maceration and then filtered by a filter paper.
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The solvent was removed by rotary evaporation at 42 °C. The crude extract was subsequently partitioned with hexane
and ethyl acetate, respectively. The ethyl acetate fraction was then subjected to fractionation by column
chromatography using dichloromethane/methanol mixture as a mobile phase. Based on TLC spot pattern analysis, five
sub-fractions, F1 to F5, were obtained. DMSO was used as a solvent to dissolve all extracts with the final concentration in
the treatment of 0.2% (v/v).

Cell culture

Four human cancer cell lines (hepatoma HepGz2, colorectal carcinoma HCT116, and breast adenocarcinoma MCF-
7 and MDA-MB-231), as well as two non-cancerous cell lines (embryonic kidney 293T and keratinocyte HaCaT) were
maintained in Dulbecco’s modified Eagle’s medium supplemented with 10% FBS and antibiotics at 37 °C in humidified air
containing 5% CO,.

Cell viability assay

Cell viability was determined by MTT assay. Cells were seeded in 96-well plates and treated with various
concentrations of extracts as indicated and incubated for 24, 48 or 72 h. MTT assay was performed as previously
described [5]. The absorbance at 540 nm was measured and converted to percentage of cell viability of which cells
treated with 0.2% DMSO at 24 h was set to 100%. Each experiment was performed in triplicate.

Statistics

The Student’s t test was used to determine the significant difference between treated and untreated cells of
each cell type at p < 0.05 and symbolized by an asterisk (*). If the treated cancer cell was significant inhibited, it was then
consequently compared to the noncancerous cells at the same treated concentration and symbolized by a sharp sign (#).

3. RESULTS

Cytotoxic effect of E. pavieana rhizome crude extract

The effect of ethanolic extract of E. pavieana rhizome on cell proliferation was determined by MTT assay. As
shown in Figure 1, the extract could suppress cell proliferation of all four cancer cell lines in a dose- and time- dependent
manner comparing to cells treated with 0.2% (v/v) DMSO (the black solid line), indicating the anti-tumor activity of E.
pavieana rhizome extract. As a much lesser effect on 293T and HaCaT cells, the cancer cells are preferentially targeted by
the extract for inhibiting growth. The anti-cancer effect was obviously observed when at least 200 ug/mL of extract was
used to treat cells for at least 24 h. With 400 ug/mL of extract and 24h of incubation, approximately 50% of each cancer
cells died while 80% of non-cancerous cells were alive. However, the cytotoxicity of 400 ug/mL extract towards 293T cells
after 72h incubation should be concerned.

Anti-proliferative effect of ethyl acetate fraction and its sub-fractions

The various concentrations of hexane, ethyl acetate and aqueous fractions were examined for their cytotoxicity
by using MTT assay at 24h of incubation. Comparing to untreated cells and non-cancerous cells, the dramatic reduction
in cell viability was observed in cancer cells exposed to ethyl acetate fraction (except MCF-7) rather than the hexane
fraction. In contrast, no significant inhibition in cell proliferation was observed in cancer cells treated with aqueous
fraction when comparing to the noncancerous ones (Figure 2).

Due to the strongest activity, the ethyl acetate fraction was consequently subjected to be further sub-
fractionated by column chromatography. After TLC analysis, the collected fractions with the same TLC spot pattern were
grouped and finally gave the five sub-fractions namely F1, F2, F3, F4 and F5, respectively. All sub-fractions were then
assayed for their cytotoxicity by MTT method. Although all five sub-fractions exerted their anti-proliferative effect on
cancer cells, four of them, except F1, either generate toxic to HaCaT cells (Figure 3). Therefore, the F1 sub-fraction was
selected for further isolation of pure compounds. In addition, the cell morphology of Fl-treated cells was also observed
under inverted microscope. As shown in Figure 4, the morphology of HCT116 cells treated with F1 sub-fraction for 72h
was clearly changed and the cell number was decreased sharply comparing to untreated cells. A dose-dependent
reduction in colony formation of F1-treated HCT116 cells was also revealed (data not shown). To date, the identification
and isolation of pure compounds of F1 sub-fraction are ongoing in our laboratory and the anti-cancer activity of F1-
isolated pure compound will be further investigated.
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4. CONCLUSIONS

The anti-cancer activity of E. pavieana rhizome was here reported for the first time. All the findings indicated the
crude extract of E. pavieana rhizome and its containing compounds are the promising agents for cancer therapy.
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Figure 1. Cytotoxicity of E. pavieana rhizome crude extract. The absorbance of converted MTT dye was measured at 540
nm and presented as % cell viability of which 24h-incubated cells was set as 100%. Each line represents the various

concentrations of extract;
0.2% DMSO,
—— 50 ug/mL,

— 100 pg/mL,

........... 200 ug/mL’

- == 400 pg/mL.
Data are shown as means £ S.D. of two independent experiments, each performed in triplicate.
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Figure 2. Cell viability under treatment of hexane, ethyl acetate, and aqueous fractions by MTT assay. Cells were exposed
to various concentrations of each fraction and incubated for 24 h. The ODs4o of untreated cells (0.2% DMSO) was set as
100% cell viability. Data are shown as means + S.D. of two independent experiments, each performed in triplicate. *
represents significant growth inhibition of treated cells compared to untreated cells (p < 0.05) when # represents
significant growth inhibition of cancer cells compared to non-cancerous ones at the same extract concentration (p <
0.05).
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Figure 3. Cytotoxic effect of sub-fractions F1 to F5 by MTT assay. Cells were treated with 25 and 50 ug/mL of each sub-
fraction for 24 h. Data are shown as means * S.D. of two independent experiments, each performed in triplicate. *
represents the significant difference between treated and untreated cells (p < 0.05) when # represents the significant
difference between non-cancerous and cancerous cell lines at the same concentration of extract (p < 0.05).
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Figure 4. Cell morphology of Fl-treated HCT116 cells compared to untreated cells. Cells were treated with 25 and 50
pg/mL F1 sub-fraction for 72 h and observed cell morphological change under inverted microscope. Pictures were taken
at total 200X magnification.
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