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Anti-proliferation of methanol extract of Curcuma rhizome
on oral squamous cdl carcinoma (KB) and osteosarcoma
(HOS) cdls were investigated. In order to elucidate the
involvement of telomerase inhibitory activity as a part of
anti-prolifer ativeeffect of Curcumarhizomeon cancer cdls,
we measured tdomerase activity in Curcuma rhizome
extract-treated cancer cells. The concentration inhibited
cell praliferation to 50% (I1Cs,) of the methanol extract of
Curcuma rhizome againgt oral squamous cell carcinoma
(KB) cells and osteosarcoma (HOS) cells were 21.30 ug/ml
and 39.3ug/ml, respectively. The methanol extract of
Curcuma rhizome showed inhibitory telomerase inhibitory
effect which is required for cancer cdl immortality.
Therefore, it seems that the anticancer effect of methanol
extract of Curcuma rhizome is at least partially due to
telomerase inhibitory effect. Five fraction samples were
prepared according toits polarity differencesand analyzed
anti-proliferative effects of each fraction samples on oral
squamouscell carcinoma and osteosar coma cells. Anticancer
effect was observed in dichloromethane, and ethylacetate
fractions. The highest anticancer effect was found in
dichloromethane fraction which had |1 Cg,value of 23.3 ug/
ml and 10.5pug/ml against oral squamous cell carcinoma
(KB) cellsand osteosarcoma (HOS) cdlls, respectively.
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3 Axlx BuE3 9t} (Lee et al.,, 2000; Malery et
al., 2007; Mancharan et al., 2006). A AEAolA] At
H koAl Eoe] Aol AR Qe 2 o
24| Taxus brevifolia L., Catharanthus roseus G. Don,
Podophyllum peltatum L., ¥} Camptotheca acuminata
Decnez #-8] %3 padlitaxd (Taxol®), vincristine
(Oncovin®), podophyllotoxinz} camptothecins<] ¢lth
(Pezzuto, 1997). &+ (4, Curcuma longa)ye thdA
ZHog 77 (curcuma rizhome)ys °FAlE ARERICEH
TR 2= AL 9] curcuming} essential oil5-2
F o]FolA] low a7 FEFEEEE opet A 744
Hol| gk A= A o] Foix i YrH(Kojima et
al.,, 1998; Wu et al., 2000; Kang et al., 2006; Tohda

et al. 2006).
Telomerezl AAZ2] JAlx] mhclol] wlEEE= o7
AEL AR B4 pxz A FHsh) g8 A

ol 915& *OVE‘ETE% HEsfo] dAx| < OW‘é & A
A|ATH DNA HA| SHoll A4 7|55 5= -
o}, elzlell glo] tedlomere= 5 -(TTAGGG)N-3'¢] i
39S 7127 tdomered] ZolE tdomeres AR 7| AV
A7 A 52| el ofsle] =A== RNA
5 x3ele dghiA 53l tdomerasel| o5t &
o]zlo g olzkE 4 gt} (Blackburn, 1991). Telomease
= QAHZe] ol A9l gao|rt, AL 7
telomeraser} w|&AIStE]o] HAlE wimfoh I =g,
= telomere?] Zol7} golxAl =, tedomere2] Zo]7}
SHAIA o]atE grolx|Al EHwl o]Alo] AlEr} o Al
o] o] © oA dojux] Al Het, Al oRAEZ
o] 7% telomerase®| AJo] A|<EE]o] FHE A5

o} (Allsopp et al., 1992; Rhyu, 1995). 774¢rs *
73l A= telomerase?] 4] A&l 7
o] &A= (dysplasigel A= telomerasee] 34 o] U
Elvdx] 9kgkont, winbE(leukoplakigell s FEE]
telomerase®| &AJ¢], T E & Ao A&
o] telomerase A} Wolabe] S Ak ok
(Miyoshi et al., 1999; Mutirangura et al., 1996). A
xo] EE3lo]| telomerase®] FAo] g olo] HAAE
o= A Aol HESA Roer = temolerase #3H
Al AR QRAEZ SolF kA ste] & slsAle] &
o]} 7=} (Zimmermann and Martens, 2007; Olaussen
et al., 2006). wfebr FetollA= tedlomerase 4ol o
3} 2729} telomerase %‘f/‘éxﬁﬂxﬂ bS53k Al A
ks 04—?"7} L= 9l
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3t & T Fekaze)] oF 100gS €3 70% methanol
2 80°CE 7}edsted sl 3Rt o) FEsodch
o] F Aeex %E§ SR A EF0|Z o] Lele] 2
Ag Az F2 AEF A HQF A wer 13

. ANE BAA A B3k o
%gﬂgl (Labconco, FreeZone 6, USA)
Zsle] FE ukE & o]F dimethyl

sulfoxide (DMSO, Sigma, USA)l 1mgmi7} =4 =
of -70°Cell IR, o5 AR wie AlE wiok
A E= PBS) of2] 7HA] FEE 8|A43te] AREER
T80 Alze o3t 2ho] AAlsielet. v 24 2
25 ek 255 AEE Sl 5 F 5 n
hexane, dichloromethane (CH,Cl,), ethylacetate (EtOAc
ntbutanol (BuOH) s =4 71sle] 7t 2814 319 °U4
7§71 3% Y AR Az 45 ¥
3 FA7ET e WBE 7lxsled 18] A EF Alxsls
SET R

ool 2R3l AlZEF= KB(human oral epidermoid
carcinoma, ATCC CCL- 17) = HOS(human osteogenic
sarcoma, ATCC CRL-1543)°]w] 77} Eagles MEM
with non-essential amino acid ¥%] (GibCo, BRL, USA)
o 4] 10% fetal bovine serum (BioWhittaker, USA),
streptomycin/penicillin (GibCo, BRL, USAZ} 2mM |
glutamine (BioWhittaker, USA)S 231 37°CollA] 5%
CO,/95% Z=71ollA] wljoFa}od

o

/‘ﬂ:‘? 4‘2‘“3%‘ 1S MTT 24Ys o8&ttt A%
el platedl] HE3F & wjoksta A5
=1 7}0}°ﬂ 48*]7& St viekslget. MTT(3-[4,5-dimethyl-
thiozol-2-yl]-2.5-diphenyl tetrazolium bromide, Sigma,
USA)E <likelE4]sd4-(phosphate buffered sdine: PBS)
of 5mg/mz o] 0.2um A=z AE FH -20°Cel
+sle] Baslelar e Al Fo] ARSIt MTTE
10 ulE 7Fskar 4417k &<k viek & 7+ welle HH‘-"E"”‘”
AAs L P45 formazan 4= 0.04N HCle] 3%l

isopropanol 100 uls- 43 7PHA| R Efsle] kA E -Q—sﬂ
A7l %, ELISA reader (Model 550, Bio-rad, USA)Z
570 nrrH s} (reference; 655 nm)ell4] FE=E A
skt Al5E AMeshA] ¥ vl 4 Alxd
100% AZg2 sla A 22 715 2o Az AE A
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S8 a7 AZEel B WEEE FHge A8
¥wo} Aze) AREAALT e H4s)e] 50% A
ZAEE UeblE A28 FE (CHE 2se

Telomerase A 3| &4 33

Telomerase #3842 Telomeric Repeat Amplification
Assay Protocol (TRAP) 7o EAset. A1 W
HLi XJ]iE HHOE 12-well plate il —7‘-7b%ﬂﬂliol

% (KB) Al£FE 20x10° cdiswel 9] =z %=
oﬂ wljoka}a x]g_i g & AdAX] 7 Eo) BHOka}oﬂ
o}, AIZE 33lar, PBSE AlA5le] CHAPS lyss buffer
(10 mM TrisHCI, pH 7.5, 1mM MgCl,, ImM EGTA,
0.1 mM benzamidine, 5mM B-mercaptoethanol, 0.5%
wiv CHAPS, 10% w/v Glycerol)Z g3iA|Zic}. o] Al|xE

53 H"Hg dgoll 30% Fob WA F, YAl Rste] A
o Fsled AlgE Fvlskdct. 7 Al5e whid F=
& Bradford Wog ZAsiolct. Tkl ghyAdefo] =
A A g% #3to] Tag DNA polymerase (Perkin Elmer,
USA)e} TS primer(5-AATCCGTCGAGCAGA GTTGA-
CGACATGGAGAAGATCTGG-3), CX primer(5-CCCTTA-
CCCTTACCCTTACCCTAATGIGGTGGTGAAGCTGIAGC
-3)5 A3l 20mM Tris-HCI, 0.15mM MgCl,, 0.1%
Tween 20, 6mM KCI, 1mM EGTA, 100 ug/ml BSA,
pH 8.39] kS elelollx] T}k 2to] polymerase chain
reaction (PCR)YE AAI8I3IcE. 94°CollA 5% 5ol uhA

T, o] 94°CellA 30%, 55°CellA] 30%, 72°Cellx 90
_...4 cycles 308] wHEslan 72°CollA] 5% &<k DNA
extensions 44| ﬁ}

PCR ZA}YA=S 12% polyacrylamide geloll4] TBE
buffer(45 mM TI‘IS—HC|, 45mM boric acid, 1mM EDTA,
pH 8.0)5 AF&3led A3 &, SYBR Green(FMC Bio-
products, USA)2 2 <dAsle] 7}A]8}s}las, densitometer
(Gel-Doc 1000, GS-700 Imaging densitometer, Biorad,
USA)E o]8sle 7 Algoll4] AJ4% DNA band®] density
= FAskec.
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Fig. 1. Anticancer effect of methanol extract of Curcuma rhizome

on ord squamous cell carcinoma, KB (A) and osteosarcoma, HOS
(B) cdlls.

100 ug/ml sx=oll4l 104, 69, W 24%2] AlZ AEEL
eI I1C, 7+ 39.3+9.5ug/ml ©]gict.
?1 S5 S 71AE sh] Hskd &
=59 telomerase A3 A4S S wA A3
o]l %]%6& KB % HOS A ¥%2¢] tdomerase &4 =
g A3 telomerase 24| AEHGH. 2w FEEE
7+ Alzo] wofulx]o]l A7lsle] 24 A7k Eot wiekel &
telomerase A3l &A4-& F43FAcH(Fig. 2 and 3). 77
HAFA ZE(KB) A 250 tigt 27 3552 tdomerase
FANET = 5 FEE 5 Tkl EFoz
Eldeh(Fig. 2). 259 veke $5559] 77HEAE
5 (KB) Azl o3l telomerase 24- 0, 20, 50, 100,
150 % 250 ug/ml =ol4] 72+ 100.0, 1034, 94.1, 49.2,
331 % 11.0% %ck(Fig. 2). THZAZF HOS o
telomerase AANEN= FY A5 = WA 7
7} 1000, 924, 932, 924, 780 % 64.4% SItH(Fig. 3).
o lemofi]= tdomerase?] Ao AL Xﬁﬂﬂzl
ko) Al5e FErb FlEel w7 ﬁd*&g
el del. Teomerse 245 50% Aslishs $=+& KB
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Fig. 2. Effect of methanol extract of Curcuma rhizome on telomerasein ord sgquamous cell carcinoma, KB cells. Telomerase Repeat Ampli-
fication Protocol Assay (TRAP) was performed to analyze the telomerase activity inhibitory effect of Curcumae tuber as described in materi-
as and methods. Quantitative presentation of A isshownin B. M. Molecular weight marker.
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Fig. 3. Effect of methanol extract of Curcuma rhizome on telomerase in osteosarcoma, HOS cells. Telomerase Repeat Amplification Protocol
Assay (TRAP) was performed to analyze the telomerase activity inhibitory effect of Curcumae tuber as described in materials and methods.

Quantitative presentation of A isshownin B.

o] &F FEHEY KB Alxol tidt AlZzFA% o

E37} HOS Aol tigh &l ulsle] =4 Jehd A
o} Mz dAsla Q. skAut 50% AlEFAAAlF

A

==

%2l I1C,, %34 50% telomerase ﬁWz{ MNErs v)as
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THDEBW

Fig. 4. Thin layer chromatography of various fractions of methanol
extract of Curcuma rhizome T; tota extract, H; n-hexane fraction,
D; dichloromethane fraction, E; ethylacetate fraction, B; butanol
fraction, and W; water fraction.
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Fig. 5. Anticancer effect of various fraction samples of methanol
extract of Curcuma rhizome against oral squamous cell carcinoma,
KB (A) and osteosarcoma, HOS (B) cells. @ ; n-Hexane, O ;
dichloromethane, Ml ; Ethylacetate, [1; butanol, A ; water fractions.
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o} stow FAklell gl A wlaA =i oo
F7 ARALNE Y obEel WL FEF W
HIEE B 39 ok Bkl vls) dou} QpAEs) Ew
5d AEEo] vtom A8 3 o3 4] dAg
3|
S|

¢

FEe 239t el WAE s As
ool FELRE o AAlEiat ofel A5 F Aol
5 FHaspE o e A5 bl Afde] 7= gt

Telomerex= 1|02 =olhs 5= teosyt 4o
oulele merert S ghlE zElA 2] A =k
of 4] W=Em T} G 7|7 Be A 37] A{de] vt
EEE 725 7P T2 g4, A A Fo
3. DNA®| HAIE sk T893 7ol ok Az
7} #-43 wjnic} tdomeres #olA|H, L Zol:= telo-
meraseel] oJsle] Sold o AAdE 4 it <lAe] A
AA el A ZoAE telomerases B A3} Holglow],
ufeba] A ZFdo] AGHe wtel telomered] ZHol= &
ozl Al Hr}k (Rhyu, 1995). wehx A7|zlel A
telomere®] Zoo] 7haE ol A2 kSlox ofs)
= Zo& oA it

2] QlAle] hgolA] telomered] ZHeo| ol I
T2l telomeraser} WaE o] obge] 3k Al ZFA] o
7lojste g telomerases WAl e F ¥zo] =
et dE9 tdomeres FAEL] tdlomered]| ®]5}
Aoz grom AAAEZolA telomerase] A
< ol WAV A AEFA kerl vlsie], dgollA]
9] telomerase?] AL Fov g telomerase A A|=
AR o g Aol wlste] ol HE T P
n]d 7o g dakEth(Akiyana e al., 2002; Zimmermannn
and Martens, 2007).

AodEollA telomerase A3l A2 k& EollA] £
= diterpenoid 3}3HE<l oridonin %! methylenedioxy
lignan FollA4 “HA=|dch(Giridharan et al., 2002; Liu
et al., 2004). =3} telomerase?] TAAH<l hTERTE

£ 4>
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A3l|5}= BIBR1532 % hTRe] template F-$loll Z3s}
<+ tthio-phosphoramidate oligonucleotide?l GRN163L5
o] MugkAle] glem, wx|E2 mlEfl Al 13 YA
ol Eof7lelel dlA=rh(Kelland, 2005).
2 ATelxe Aol oRAEEA ookl ofe :@1
7ML = 2 @ES Curcuma rhlzome)Q 45
AHRANZNE o F5F AEFE des *ﬂi
Ao azbs E]lska, ofzfdt OWli FAEe] 7
ELle] BA o 4] FEulugl: telomerase #1350
of g &= FFF a3E A Az F
U5 oAl B4 AL S g MTT assays Al
Pk, MTT assay= A<SAIZL mitochondrial
enzymedll |38k tetrazoliume] M-S S W o=
AL A|EZ R tetrazoliumCL 3Y9A2 4+ o= A
o Bl Mol HFshn 2 HEFo| ohdh okl
A7), Asalel Wik WRsket eel 24, sk
A Ao il WS 2T o olF 58514 AR
Ha 9 HLHJo]u}(Suto et al 1989). & 5L
AR QF AZF mRolA FEeEA AZ FAA
242 delig. L2 %%91 telomerase A4 4]
A5 Az} T ouﬂifoﬂxa Az ehE AsE gl
TAH A EdF A EFQ] KB AlZeolA & =&
telomerase #13ll &As dehlglov) 5% AlX
e =2 FE(250 ug/miels & Axe] AaigA
eERfidlct. ole &5 FEFEY Aol g A
= FEske 71l Az oE rlkede AR
TR 29 T AEFTAE oA F4 IC, whel
(21.3ug/ml for KB and 39.3ug/ml for HOS) tdlomerase
Aol Aol 1C, FHETH~100ug/ml for KB and >
250 ug/ml for HOS) & A& & w] 29 kAo
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o] #f ¥ u} ok (Akiyama et al., 2002).
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