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Background: Resistance to chemotherapy chemicals is
a major obstacle to sucessful treatment of cancer. Out of
the mechanism of drug resistance is characterized by the
overexpression of drug transporters on plasma membrane
such as P-glycoprotein (Pgp), multidrug resistance
associated protein (MRP), especially MRP1. Curcuminoids
(curcumin, demethoxycurcumin, and bisdemethoxycur-
cumin) were reportedly used to reverse multidrug
resistance phenotype and increase chemotherapeutic
sensitivity in cancer cells.

Aim: To investigate the effect of three curcuminoids on
cell cytotoxicity and MDR phenotype in HEK293pc DNA3.1
MRP1 cell line (drug resistance cell line) and HEK293pc
DNAG3.1 cell line (parental drug sensitive cell line).
Methods: Curcuminoids were examined for the effect on
MDR phenotypes of the cells by cytotoxicity assay with
MTT method. Treatments of cell lines with non-toxic dose
(10 M) of curcuminoids in combination with varying doses
of etoposide VP16 (0-200 UUM) for 72 hr were analysed.
Results: Curcumin, demethoxycurcumin, and bisdemetho-
xycurcumin exhibited cytotoxic activity on HEK293pc
DNA3.1 MRP1 cell line with IC, of 62.5, 68.7, and 56.3
WM, respectively. HEK293pc DNAS.1 showed IC, of 53.1,
56.2, and 50 UM, respectively. At non-toxic dose of
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unTY

bisdemethoxycurcumin exhibited the highest effect on
MDR phenotype, followed by curcumin and demethoxy-
curcumin, respectively.

Conclusion: Bisdemethoxycurcumin was an excellent
MDR phenotype reversing which increased drug sensitivity
in drug resistance cell line (HEK293pcDNA3.1MRP1 cell
line). This finding shows the possibility of using
curcuminoids as an MDR modulator in cancer patients
however further experiments needs to be studied to
achieve this goal.

Keywords: Curcuminoids effect, MDR phenotype, Human
embryonic, kidney cell lines.

ABUATUNTING 15 2550; 22(4): 425-33

Srinagarind Med J 2007; 22(4): 425-33

UNIN

nsldeiafitngs (chemotherapy) JLnUM MATYNAN
Tunsinnlsanzisaaaatialnaanizluilagiy 143
AU eaLnTa IR Use " nanlunnsinunlsa
ez lERE eI witfyun "AruTivinlsinnsinendoead
Uinlddsy uAH 139 uazlifhls " viznm tudde
TARNY LNmmmim@mwmmnimumﬁﬂmmmmmu
11Tnl lusze mm FatafusiaTine e dn o
mmﬂivmwu\m@ An9u m@@nmmiﬂmumummm
fiunn awalrimadnz Feildmannsagsen 9 mj Al
SugiafitinTa aa mwnwuir-ﬁ"lummu m‘wmm 17l
TnadnHLANTANNNIAREY srazusnasiinisaaen
L@Wﬁz‘LuLmzﬁ“uzﬁqmqyr,en@zﬁ'ﬁvlaiﬁﬂ’rm@u UBIABENLAN
11l Lmuﬁ@L?@@??rﬁfamﬁﬂwm?mLLﬂqr{'JLﬁmﬁ’mu
ylfmadusirapunanefhumaduzieinenn uald
nesnegilaany mmmﬂumumimﬂﬁv LA 15
mwmmm\ﬂfg AT AN Y189 ARENATENNS

426

AIUASUNT Y 13 2550; 22(4)

LL paaanaadlLlsfiuey 9geen (drug transporter protern)
‘wmmmmm@@ (plasma membrane) m‘iﬂmummu%
Vr’mu’wflummum'aﬂﬂu@ﬂL‘rj@@ QN@I‘MTN? o HUB
gafintdnlugadusianavn lfinadnezaaanig
AeeniAaty Tsufivinvinian seneent 3 sfindadly
fitkn ﬂﬂuﬁﬂﬁ/uﬁ@ Permeability related glycoprotein (Pgp)
multidrug resistance associated protein (MRP) Wa% lung
resistance protein (LRP)
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EARTILE USUNINARDY
L‘mﬁﬁlﬂumiﬁﬂw’uﬂum@ﬁ Human Embryonic Kidney
cell (HEK293 cell lines) Fautiseaniiu 2 580 Ao 1) HEK293pc
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siaendlalitne 16 (parental drug sensitive cell line) A%
2) HEK293pcDNA31l\/IRP1 cell line (uLTaginIzIaL
HEK293 Afinnsl ' vector Nugsqiu MRP1 agnelu 1l
114@1@@vn‘lmm@mnwmvmmmm@mfamfaiﬁiﬂmﬂmw
16 Tatlaadi 2 ublmurﬁmumémmxmm Dr. Michael
Gottesman (National Cancer Institute, Bethesda, MD, USA)
eI A AR NN TNl A el 97T etoposide
ANLANT 50 UM

nMauwnzLaeTad HEK293 cell lines

0 HEK293 ¥4 2 iia A HEK293pcDNA 3.1 Was
HEK293pCDNA3 1 l\/IRP1 cell lines wmmmm”l,mumma
L@mm@mum DMEM 71 ‘9uit 1114 fetal calf serum (FCS)
'vlmmmmmﬂﬂm 10, Penicillin-Streptomycin ‘wmm
Wndi 100 umts/va kA 100 Ug/mL s HEK293pcDNA
31 MRP1 nziaeluemnafidl etoposide Aanmdiadis
50 UM el nasid CO, 5% gaunfil 37 °C

Msna auANNtuRsIadARsAIiuans Lazen
ANt nAaLEaa

A auANNduRHeAefAMNLeLs Laze LAl
1ninaiinalsluanesnie (etoposide VP16) fia HEK293
cell lines #4 2 1 filasituaziinesienn ¥nns
na aulneld3s MTT [3-(4,5 dimethylthiazol-2-yl)-5
diphenyltetrazolium bromide] Juann1sAa 13 MTT dye
(dmﬁm) L ARETeiatt wwulmsd succinate dehydrogenase
mamﬂuimimmmmwmLsnzm aziimdunan
formazan (“Hi99) Taiazanenih udevinnsay mﬂmm
formazan el DMSO i lldnAnisganauw a7 540 Uz

630 UNTULNAT FQ8l LATRY ELISA reader tmeitilafidus

R PPN & e o -
Leﬁﬂﬂmﬂﬁqu@ﬂ,ﬂu 4l “Ju‘l:mﬁm\m‘]_lm’mw@mﬂ@ml, N

NISANENATRILARS AN URALAREIRARDNNS
wWasuulasilulniaasnsiaszn (MDR phenotype)
Turtaa 98n HEK293 cell lines

NTANEILALNA BUNATEITDY LASAINL, ALNANEN
FAasANKE wazd AANendiAesAiL Fennsg
waenutlas Fulnaeanisaos T HEK293 cell line Tu
Tﬁm‘ﬁl%@m wRaudeuiy aiie parental drug sensitive cell
line agl438 MTT Tnanismaaesazidunisme ey an
alsluanaMnie sauiy wesAslusssusastiinlng 4
AaSAMNUeER mmmmmmu”mma (o faazldAnny
duduaesinefAcfiuesdi 10 uM LAZNTEATLAY T
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Wnduaesenldlaaududuwindy 031, 6.25, 12.5, 25,
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WAl lndnnsiesn  uiulisAuduantiia MRPI
ViaTiGananatnswiiain MRP reversing agent sinldiile
1134 positive control LazN1IN panTilanzenalall e

AN 16 1lu drug control

NMSFaUEUNANITNARBINIG OR
%’@mﬁiﬁ@ﬂmﬂ mean + standard deviation (SD) AN
N9NAARY 3 sm mn’mn.l‘%mumamamm@mam a1l
\asAnTuat i 3 fnummuﬂumﬂ‘[ﬁiﬂmﬂmw 16 AU
andlslilonadif 16 Al drug control Folurad
HEK293pcDNA 3.1 1ag HEK293pcDNA 3.1 MRP1 cell lines
Tnald DAL one -way ANOVA anaIyS|s of variance ANANH
WANFNANNE B L AANARNNIE TR 95% vite p<0.05
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A e Ae TR Tess A T v Wi fifus
NINTINTDATRUTARAAA 1 ASLTTUIARSAYRURE S
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ANNNINAResEaL BeLidieAn [} Agwudn T Fum
neandipefAiiu Hauiduienini m 909aunAe 1Aef
AL LaTAANaNTAaFAYRN ANA1AL wingglsiny
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L0 i e e o .
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HEK293pcDNA3. 1azfiaanulasesnalaluanefanie
NNNIUTAS HEK293pcDNA3.IMRP1Iael “ainmldannen
|C50°1|’E]\‘1Lsnmﬁr HEK293pcDNA3.1 fiflAtiaandnan IC50 184
a8 HEK293pcDNA3. 1MRP1 4 m‘lﬁt,ﬁurjwnm‘ HEK293pc
DNAS3. 1Lﬂuvm@w"l,uu@ﬂwm”mm@mLLmﬁﬁ@@ HEK293pc
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AS9N 1 A1 IC ANNNIMA- auAda 1ansalunIsinaelmadNzIFTiin HEK293pcDNAS.T (parental drug sensitive
cell line) WAz HEK293pcDNA3.1 MRP1 (drug resistance) fnglimasaafiuaas 3 ailn uaz analalilanadin 16

5NlEne au

AN IC_ (UM) 2B9LTad
HEK293pcDNA3. 1

AN IC_ (UM) 2B9LTad
HEK293pcDNA3.1MRP1

\ARFAINL 55.2 + 5.2 60.1 + 2.3
AluAnandinafAaiy 57.7 + 6.0 66.7 + 10.4
i AwmnendinasAoiiu 50.0 + 3.6 57.3 + 5.9
gndlsldaned AN 16 156.2 + 10.4 234.4 + 78

A5 2 A IC,, ANNmA - auNavedAefANiinend 3 1ila (Aadndu IC ;10 M) sienailfeuuladiTulngd
(MDR Phenotype) tHannn1sna audanduendlsldanasin 16 Tumaduzifaniin HEK293pcDNA3.T (parental drug
sensitive cell line) Lay HEK293pcDNA3.1TMRP1 (drug resistance)

sildva au A1 IC_ (UM) aaitan A1 IC_ (UM) a3tTaa
HEK293pcDNA3.1 HEK293pcDNA3.1MRP1
wasAaiiu + andlaluanasd AW 16 10.8 + 1.8* 414 + 69*
Aluanandipasailiu + endlaldanad N 16 27.8 + 8.6* 9.4 + 3.6*
1 AwsnendimesAoliu + e1dlsldaad A 16 5.4 + 0.8* 12.1 + 2.3*
analalianad AN 16 152.1 + 9.0 190.4 + 0.8
MK571 + andlalilanad a0 16 116.1 + 3.5% 17.6 + 2.5*

I AgANNLANANeNeTlE MATYN1e DRANN drug control (etoposide VP 16) fiANANNITRNL 95% (p<0.05)

% Cell viability

—#— Curcumin

5%
a A
i A
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Concentrations (uM)

—— Demethox yeurcumin
—®— Bisdemethoxyeurcumin

—&— Etoposide VP16

1 AN “NRUSTEUINeANSeEas cell viability nuAANdNdUaes IAafAafY, AlANENTIABFAIRN WAY
wanandinesaaiiy uazanalalilasinie luaadeiin HEK293pcDNA3.T cell line
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