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Abstract 

40 Medicinal plants from Pangsrida National park were tested for cytCltoxicity against cancer cell 

line. 13 rv.iedicinal plants; Aoisamsuan (leaD, Kudkaopa (leaD, Makong (leaf and stem), Makongyai 

(leaD, Khaolam (leaD, Tasae (leaf and stem), Konteso (stem), Rangdon (leaD, Keawpum (leaD, Takopa 

(leaD, Khanang (fruit), Punchad (leaD and Plongkeekwai (leaD; were showed cytotoxicity against cancer 

cell line. 

Ethanol extract of Aglaia elaeagnoidea (A. Juss.) Benth. showed strongest cytotoxicity activity. It was 

separated to obtain 4 fraction; MKE4F-2 (8.S mg, 0.004% w/w of dried leaD, MKE4H-4 (2.6 mg, 0.001 % 

w/w of dried leaD, MKE4I-4 (11.6 mg, O.OOS% w/w of dried leaD and MKE6F-S (14.6 mg, 0.007% w/w 

of dried leaD from ethyl acetate extract. MKE4F-2 and MKE6F-S are S-hydroxy-6,7,8-trimethoxy-2-(4

methoxyphenyl)-4H-chromen-4-one (S-demethyltangeretin) and triterpenoid, respectively but MKE4H-4 

and MKE4I-4 are mixture. All of them showed strong cytoxicity against cencer cell line. MKE4F-2 

showed strongest acti"ity against Chago cancer cell line with IC 0.70 Ilg/ml, MKE4H-4 showedso 

strongest activity against Hep-G2, BT474 and KA TO-III with IC 0.30, 3.28 and 0.06 Ilg/ml,so 

respectively. All of separated compounds showed strong activity against SW620 with IC < O.OOIIlg/ml,so 

less than IC of Doxorubicin 90 times. The results indicated that compounds extracted from A. so 

elaeagnoidea may be developed to be colon cancer drug in the future . 
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Wi ~... ~.. .1 .'f ... "" 0 

L'YIV fllm~'YIV'YI1~mUfi UCl::fllm~'YIVU'U'Ulff,)lJlJ')~ffl'W (Complementary Medicine) lJ\l~'U'WlJfll,)'Wl 

fflff~f~l~~ lJlnlJti'Wl~Ul~'W'YI1~l~UfI'\lU~~ihv,,riifJwm~;1~~~~'W l"'v',*~ull fllm~'YI6u'U'U 
~ ... 1 tI ~ ... 1 " 0 QJ' I 

lff,)lJlJ,)~ffl'WUCl~fllm~'YIf.1'Y11~mtlfl (Complementary Alternative Medicine) lJ,)~fltl'U"'lVfll,)'Ul'U"'m~ 

G ~ .1 J .:!t
CAM = 01'nnHUJUUU!ft''jJ.Ju'j~tl'l" & 01'Hnll'UJnH[~flf) 

flUIl .... 'lUIlUU ItI"1!nJ l=t'1'llt 

CAM 
, ... 

fl111I'r1 Y1UYlHIl'IDfl 

.... ~ ...
oonJru lJ llJfl 

u 

O~ <r dI931~ I .::::), 71 
flll'W"''\ltl~ L'jfllJ~lHfltI Ll1lfl"'~Clm~'YI'U~tllJ'Y'l:W'b'l~ (Itharat A. and Ooraikul B., 2007) \llfl'UUlJCl 

'YI1~ fffl~~'U';hflnln'" '[ 'jfllJ~l~ ~iilJ1f1~'Wlm~ii1Ufll ffi'fl1:I1111VVlflll.! lJ~l~ ~'Ul~'b'i1", i~J'W fflJ'W '~')~ii 
.. ... <; oJ ~ oJ ... .l! Wi ' • ~I ... • I Wi "';!l1 ...

ff'j')~fJWlflfJlf1'U L'jfllJ~lH \l~!lJ'W'YIl~mUfll1'W ~ LlJl1\l~llJ'Wfll')'j'UlJ'j~'YIl'W tlll11'l' ff~l.! L~,)l~UlJtl~fI'W 

.. oJ ... q " Wi'''' • I .... I ".'1" ~I <; oJ 1""" fll,)lfI"'lJ~lH l1'l'Ufll,) L'b'V1\llflff~'W L~') 'Wfllnfl\llUCl~~UCllJ,)~fl'UlJ,)~flU~~lJlfJ'YIllJ'W L,)fllJ~l,)~ l1lJ 



• • 

.1';' ,.. ,.. ~I "'.1 d d d'" '1" 
U'n.:JYfJUHH (Noble, R.L. 1990) "1ty1.:Jl.:J'!f1.:J (Kugelman M., et al. 1976) tU'U~'U U'j'~t~'U'YllflUl'IJfl.:J'lJfl 'H"lJ'U ~'nHl'U 

iJ~t~ .:JtI'j'~flfl'U~lVfflJ'U1'n'j' 3 fl~lJ fi.:Jrl' 

1. fflJ'Ul'n'j't~flfll'j'i'ml1 hfllJ~t~.:J 

l'Ufll'j'ffm111~vff~J'U I 'n'j't~flt11 ltl~v1i'm111 'j'f1lJ~t~.:J 9i'fl.:Jffml1~.:Jt~fl.:JUl1~.:J~m'IJfl.:JfflJ'U l'n'j' 

flft lflfll'j' flflfl q'Yl ~~l'UlJ~t~.:J fll'j''Yl~ fffl'UfJW fflJllil9i'l'UlJ~l~.:J fflJ'U l'n'j'I 'YlU~fl~1'Ufl~lJ~ff1lJ1'j't1t1TlJ1 

fflJ'U l'n'j' l'YlU~ijtl'j'~l~hrimIU'IJ Uft~Lrifll1~ t'lf'U ~lJfll'IJ11 t1fl1111'U uffft.:Jvfwm Uffft.:J 1 \l ~fl~~.:J 
fflJ'UI'n'j'I'YlU~ijtl'j'~-mt~'UvnhulJ".:J t'lf'U -UfliJl1l.h ff~l~lV'Ut~V ff1lJff'Uf)'U 1~~'U• 
fflJ'U l'n'j' l'YlV~ijtl'j'~-mtrifltl(ll l'lf'U ,j.:J~1'U 1~~'U flftflUih ~'Ut~~'Yl~lft 

fflJ'Ul'n'j'l'YlV~ijtl'j'~-m'll'U'nV1~ l'lf'U lJ~t111lJ.:J -UflV lml.:J lJ~tfltifl f1.:Jfl1t~fl~ Iyjt~fl'Ul1'l• 
fflJ'Ul'n'j'I'YlV~ijtl'j'~-m~fl~flflfl1'UV1~~t'lf'Utfl~flUfl.:J 

'Uflfl\llmf'U5.:Jijfll'j'fl~11~.:J ~~~\l.:Jfll.:J 'UlJ~.:J tM~l1~'U~fl t1ft1111fttHflfl ff~~l ~'U'b'1 l'U'lfl l1qj11Jfl~~ 
, I IS' d ~ ~ , Q,I 

l1ff1lJ1'j't1~lt9fft"lJ~1'; ~ ~~~l'b''Ufl'U 

fflJ'UI'n'j'1 'U~l.:JtI'j'~~'Ylf'l' t'lf'U 1'UtI'j'~l'Ylf'l'~~'U fl~11~.:JtMfll1~'U~fl';hijff'j'';'nfJW'111'j .:J~l~fllV i'fl~llJ~l~.:J 

., , .... I .c:i 1.c9 d Q.a l.c:i ~ 9J 0 QI :tl QI 

fll~l\PlJ'U~ 'Uu'j'~L'Ylf'l'll'Uflft11t1.:J1l1~l1ft'U\lfll1lJffn'nfJWUfl ~'IJ 'Ul'j.:JI9l'U l1ft~lu'UV1fll~l\PlJ'U~ 

2. fflJ'U I 'n'j' l~flfll'j'~Uft ~ihvu'U'UtI'j'~t1'UtI'j' ~f1fl.:J ~fJWfI1'n;ll9l~~ 
,"'... '1 deS 1 d .d jI QI .c:i d • 1'" "" .. 

~U lV'YllJ fll fll 'j' '\J fl.:J 'j' f1lJ~1'j' .:J'j'~ V~'Yl'lfl ft1lJ 11ftllJ fllJ fl1fll'j' 'Ylflfl mfl~f111lJ'VJ fl'IJ'Yl 'j' m'U 1'b''U 

m~~'Um~ri1v flti'Uflll11Hl1'Ulfl f1~'Ulffflll~V'U ;~ 91lJ1f'I'~1 il1l1tifl.:J19l11l1tifl.:J 'Vifl.:JHfl 'Vifl~l~V ijJ1
OJ 

l'U'lffl.:J'Vifl.:J ijJ11'U'lffl.:Jl~fll1'lJtlfl~ 'Ufl'Ullim,'U 'UllJ'U~l1Wrl1il lriflflll11'j' t11~ ijl1Hftflm;'U ijl1Hft• 

fl) fflJ'U''n'j'~'lflU'U'j''j'1'Yl1fllfll'j' (Palliative Care) ijff'j''j''nfJWl1n1.,r untll~ '111'j.:J1111\l '111'j.:JtI'j'~ff1'Yl 
9J.d ~9J I~ d b] .a 9J QI ~ .a

umfl'j'v~ ~'fillfl 'IJll1ftfl ~yjl~fl'Ul11 \l'U m~'Yl.:J 1l1lJfl~ lft~ 

'II) fflJ'U \lyj'j'~'lflm~lJtJiJ~1'U'Yl1'U Ommunopotentiating Agent) ijtl'j'~-ml~'UU1fll~1'\PlJ'U~ '111'j .:Jfh"~ 
0' ., '1 ~ It) ., It)P'''' '1 "" 'I ., .c9 

'Ul'j.:J'j'l.:JfllV 'Jfl~l ~'JfI\llm'b'fl Ll'Jff ~flUfl m~l'b'lQ.:J'Ylfl.:J m~ ~~'U ff1lJff'U 1'U'J~'Ul~ yjft'U'nft.:J lJ~'J~ 

" ~'Ufl ~fl11Pi1'U 

o <!t., It) ,.. ~I lIJ 'jJ d '" lIJ" I 'jJ , 1
flll11'J\llyjlflyj'b' Hfl llft~Hft ~lJlu'UfflJ'U ~'Vi'J19l1'UlJ~1'J~ t'Ufl.:J\llflfJ~lJ ~U~lUfJWfl1'Yl1.:J fl'lf'U1fll'J 

'jJ "" ""1 d 1'" ,.. d It)"'~ .,
1t"~ff1'J\9l1'U fltPJftflff'J~ fll'J'J'U u'J ~'Yl1'Uflll11'J'Yll1(1lfll1 (IlV 'UUI9l"~l'U ff1lJ1'Jt1Vl1'U lJ~lH 1~ 9f.:JHmm~ 

r·m i,rl~'Uflm1'J~ij'U'Yl'U1'Yl~ht1ty1 'Ufll'J 5'U5.:Jfll'J l\l ~tyt~'U lVl'IJfl.:Jt9fft clma~.:J l1ft~ff1lJ1'Jt1ft~'IJ'U1~'IJfl.:J 
~ iP "'" i :I.A'I dl'Ufl.:Jflfl fl ~.:Jl'b''UHmtft~Hft lJ ~'U19l1'J1.:J'Yl 3 



. 
91l'H:JVj 3 'I.h~ ltJ'1f'lr'IJU,:jffl'Hi1i\1(it,t~mm~~'Hl,,r'lfiJ"~1,:j'l 

tTl '1 iiUltlJ.. 
sulphoraphane 

. 
o .1"" indole-3-carbinol 

dially sulphide 

f)~l1"llJ" 

~ ... d 0 'I'" 0 'I "''1 I

curcuminoids 1JU'If)'UlJ~tH"l Lff / "1 Lff Ll1tu 
u 

gingerol 


beta -carotene 


quercetinlkaempferol selenium 

capsaicin 


indole-3 -carbinol 


lycopene, vitamin C 


benzaldehyde 


vitamin C, vitamin A, folic acid 


vitamin C, beta-carotene, folic 


acid, monoterpenes 


lentinan, betaglucan, lectin, 


thioproline 


resveratrol, bioflavonoids 


glutathione, beta-carotene 


f)1'j ~U"~'lJfl1~91'Um'l~'1til'U ~,:j~,hiUJuti1,:j~,:j1 'Uf)1'ji1u,:jn'U 1 1191 'Umnh,:j1f)" ~lf)1HllJ~t1,:j 11~ U 

u,rm ~vt,:j111mil'U1'j flU'"'J f)1'j ~tm i'f)1l1~'IJ fll'V'l~,:j,j1 til 'UlJ1f)~'U t~U'tJ 'j ~i'I.J'tJ'j~fl tJ'IfJ tUfll~;191 'IJ U,:j 

~ibtJ1mi~'U f)1'j~,jml1 ~'1~ijfJtU~11f)"'~'J tm~til'UfJiJifUJUJ1'IJtJ,:j'I.J'j 'j~'l.Jcll~ff'I.J'VltJ"n'UmiWlf'U 

rflJ'U '~'j''VWlJ1'lhtJ~tm~'lJfll'V'llf'U ~,:jm'j i~i''I.J f)1'j ri,:j!ff~lJt!"~ffU'I.Jff~'U !~'f)f)1'j ~U"~'lJfll~U'I.J'l.JU,:jr1 
'j'JlJ til'Uf)1'jt~lJ'Vll,:jt~tJf)111~'iJ'JtJlJ~t~ ,:jijlUf)1ffV";191Uti1,:jijfJtUfll~~'f)1'tJ 



d d 9J 
f)l~ 'Yl'U'Yll'U l~nu n n lJ/fflHl"W!'Ylff (information) 'YM)tJl"lJfl~ 

~I <>, <I .o!I ,_ t::: ~I <>, <I 1 .:, ~ _I'" 11 "" <>d
fnllJ!1J'U'V'I1l(f)V!9HHl (cytotcxicity) flflfl11JUnWfnlll!1J'U'V'I1l91m9HHl ~ltJ'Yll .1J19l !9lmtJlli 

MTT assay, Trypan blue assay, Sulforhodamine B assay, WST assay U~:: Clonogenic assay ~~f)l~ 

'Yl9lfffl'UfllllJ!~'UYill'; m9f~rl'!~'Un1J19l~ !1'U~!fftJ~11,r~ltJ llJ1J1mTfU!~::1,rH~~!~flBfl'~ ffl~~Uff9l~ 
d <>, <I d CI..d .... :, <> <> 'l <I d iIJ" 4 

flllll!U'U 'V'I1l91 m 9f~~ ll::! H 111J1 tJf:l ~ ffl~ 'VI ffl1J1~ f:ltJ'UtJ ~ f)l~! 'il ~ f.1jt91'U 191"lJ fl ~!9f~~ ll::! H L9l 9f~ 'V'I'U~1tJ~l'U 
• v 

f)l~1~tJ"lJ fl~Yi'lfffld 'U''V'I ~ 11 ~ ltJ'lfU 9l Viij~wffllm1!'lf'U \j u,; ~ ltJ~ l'U f)l ~1~mh'U l11qi'il::ffn1l1ffl~ ffn9l 

l1tJl'U'illnYi'lfff~'U ''V'I~ ijril'U,rfltJ~~lrJ~l'U f)l~!Wnffn 'U~~'Yli 'illnffld'U''V'I~'V'I~ tlllq'Yli"lJtl~ffl~,f'U 
(Mahidol C., et al. 2002) ilfldl~ n'Ul,jtJ~!~rJl,j'fl~n'Uflllll!~'UYill';fl!9f~rl'll::!~ ~"lJfl~Yi'lfffll'U ''V'I~ l'YltJ• 

v 
,~ I:::S G.I I::S 

'U1~ffl'UmlrJ~::mtJ9l9l~'U 

ion ~i''il~~ tJlfJ~ u~::mu::ffn1l1'V'1'Uffl~ glycosphingolipid ~ffn9l'illnl1qjl11n~~ijq'Yli~l'U 
<I d.., d 011"1

!9f~~ll::!H!9l1'UjJU~::ll::!H~1 ff 'Ul1~fl9l'Yl9l~fl~(Jiratchariyakul W., et aI., 1998) 

~ ~ " d d ~ "",Of ~,. JJ t' ~QJ

fflm 'V'I~tJ~::!ff~! U~::flW;';'Yl9lfffl'U q'Ylli911'U ll::!~ ~!ll9lmfl9l"lJl1"lJfl~11f.1jl1Jnn~ 19ltJffn9l9l1tJ'U111 ~fl 
" .d "", iii 'l .., <> <><> 'l 'I" <I d d .o!I

!tl'Yll'Ufl~~tlrJ~:: 80 /lflllll!"lJll"lJ'U911~1 (50-400 Lll !fl~mll/ll~~~91~) 19ltJ 1'1f!9f~~ll::!H!ll9lmfl9l"lJl1 5 

'lfU9l l~uri Promyelocytic leukemia (HL60), T-cell leukemia (Molt 4), B-cell leukemia (Daudi), 
I " I ,.. 

Monocytic leukemia (U937) U~:: Erythroleukemia (K562) 'V'I'Ull'11 qjl11nn~'ti~Viffn9l~"dtJt11 U~::!fl'Yll 

'U fl~~fltJ~:: 80 1'U'Ylnfl11llt'li'll~'U 1lJffl1J1~f:l5'U5~f)l~!~ll~1'Ul'U!9f~rl' U~:: 'lJijmlll!~'UYill';fl• 
fI d d .t:.'!S Q .d 0 .. I Q 

!9f~~ll:: LH!ll9l!~tl9l"lJl1lJn'lf'U9l 'Yl'U l1J1'Yl9lfffl'U (fflfl ~ 'V'I~ 1J~ ::!ff~! u~::mu::, 2544) 

Moongkamdi P. U~::flW::ffn1l1 antiproliferative activity "lJfl~ffl~ffn9l!fl'Yll'Ufl~"lJfl~ffld'Ul'V'1~ 9 

<> ... 

'If'U9l flfl Garcinia mangos tan a L., Phyllanthus amarus Schum., Passiflora foetida L., Ardisia elliptica 

Thunb., Morinda citrifolia L., Aegle mannelos (L.) COIT., Heliotropium indicum L., Stephania venosa 

,<I 4 ~I 
Spreng. u~:: Thunbergia laurifolia L. 9lm9f~~ SKBR3 9f~!1J'U human breast adenocarcinoma cell line 

~lrJn MTT assay 'V'I'Ullffl~ffn9l!tl'Yll'Ufl~"lJfl~ G. mangostana L. l,r~.mf)l~'Yl9lfffl'U~~~9l Uff9l~~l IC50 

l'Vlln'U 15.45 ± 0.50 ~g/ml (Moongkamdi P., et aI., 2004) 

cvd'cv & Q,ld~""
~'U'U'VI 'lftJ'U::fJ~ U~::flW::ffn1l1ffl~ffn9l'Yl!Wn L9l'illm1f.1jlffl'Uf)l (Hygrophila incana nees.) 'V'I'U 

ffl~ffn9li'UmVi~fl::~!9191ijflllll!t1'UYill,;m9f~rl'll::t~ ~ih~!ijrJ (P388) ~ltJ~l ED50 l'Vlln'U 15.42 ~g/ml 
v v 

ffl~ffn9li'U!~fU9f'U!m::!ll'Yll'Ufl~ Uff9l~~l ED50 1J1nnll 30 ~g/ml U~::'illnnn!Wnffl~ffn?li'WmVi~fl::~ 
4 ~I Q' fI dQad 1" I cv 

!9191'V'l'Uffl~ betulinic acid 9f~Ufffl~flllll!1J'U'V'Ill91fl!9f~~ll::r:i ~~lfl!llrJ (P388) ;lltJfI1 ED50 !'Ylln'U 11.50 

~I 11 d gJ ".. Q,I Q,I tI Q.tc\. 
~g/ml U~::Ufffl~fllllJ!1J'U'V'I1l91m9f~~ll::!H!911'Ull (MCF-7) flltJfI1 ED50 !'Ylln'U 20.60 ~g/ml (~'U'U'Yl 'lftJ 

'U::fJ~ U~:: mu::, 2005) 

QCV Q,I :: ,!Q,I' ~ 
Bunp9 P. u~::mu:: ~ltJ~l'Unnl'iltJ"lJfl~ffnffnfl'Ul"lJfl~ Centella asiatica flflnq'YllW'UtJ~ Caco

..d """ ,2 human colon cancer cells 'Ylfl11ll!"lJll"lJ'W'UfltJnll 1 mg/ml (Bunpo P., et aI., 2005) 

Saetung, A. U~::fltu::'Ylflfffl'Uffl~ffnflJl!m::Lfl'Yl1'Ufl~"lJfl~l~'lfffld'U''V'I~ 12 'lfUfl lf1'uri 1'Ull::m 

,., z " Q,I tI _ F.! Q,I Q,I "WI I~" 0 " ..Gf' ,. Q,I ct 

m~l"lJll'UtlfltJ !mlM!1J~tJ~ 'I11ll'U'I1ld ~lnm::U91 L91 Lll ~l91'U9flfl Hnll::1ll flfln In!'lftllll~ll ~ln 



~fl'l11Jlfl Yl1.rhf:nffti~lV'Vll'IH.lCl~fN ltJlJ::fll l'I1~l"Jrl''U evtJ lmimJl'In tJ,:j ,rl,rlll~'Ui~ nfl'Vlv,:j~'Ui,:j ij 
~" *' d:' ~ 1.d CV Q,.I" d ticS tti,.,q'Vl1i~1'U1C)f~CllJ::!'j ,:j'Vl,:j'dV,:j'lf'U~ (IC < 30 jlg/ml) ~tJl'1"'l'HYf1~lV'Vll'U VCl~V,:j'l11.~11ltJ'U i~lJq'Vl1im'Uso 

lC)fClcllJ::l~,:jtJV~U,:j"l'~ ij~l ICso = 4.6 I-lg/ml UCl::ffl'HYti~~V,:jlV'Vll'UVCl~V,:j'j'lfl'VlV,:j~'Ui,:jijq'Vlt~l'U 
tI d I .cS.ci.cS I 

lC)fClCllJ~~H~VlJ~fl'l11Jlfl~'Vl"l'~ lJm IC = 2.01 I-lg/ml (Saetung A., et aI., 2005) so 

Umehara K lm::flW::ntJ,:jl'Ufll'j'YltJffnlmj 8 il 1,)'uri khrinones A, khrinones B, khrinones C, 

khrinones D, khrinones E, isodarparvinol B, dalparvin UCl:: (3S)-sativanone Yl~VlJtitJffl'j'~~'UYltJU~l 32 

'" J' "1" ,,"" .t '" ~ "" 1 <I 01 " 
~l\llm'Uv LlJ~v,:j~'Um::C)ffl UCl::q'Vl1ifll'j'tJtJtJ,:jfll'j'l~tJ ~~V,:jlC)fClCllJ::1Hlm'UlJ MCF-7 UCl:: T47D 

(Umehara K., et aI., 2009) 

~ ~I "'" <I 01 '" Wiratchanee Mahavorasirikul lm::flW::Y1fl'hllfllllJlu'U Yl'hl~ mC)fClCllJ::1'j' ,:j~V,:jffn fffl~'I1 tJltJlV'Vll 

~ CIo OQ.l ~ OQ.l tJ tI d CIo.a 
'UVCl~V,:jYl'lf 28 'If'U~ lm::m'j'tJtJl L'VltJ 5 ~l'j'tJ ~lmC)fClCllJ::1H 3 'If'U~ flV human cholangiocarcinoma 

(CL-6), human laryngeal (Hep-2), and human hepatocarcinoma (HepG2) l~tJn MTT assay lm::l~ffl'j 

5-fluorouracilltJ~!ffl'j'lmtJtJllitJmmtJlfl (Mahavorasirikul W., et aI., 2010) 

"l'~ml 'lfl~~Yl,:j"rUCl::flW::fffl'hllfllllJltJ'U Yl'hl~V,:jffl'j' ffti~'I1 tJltJ~V,:j~'lffflJ'U'Yl'j','Vl(Jl'U fl~lJ(Jl 

mQi~'k::~l'Ul'U I 0 'lfiJ~ 1~uri ~:: lfl'Ul fllrl',:jill()~,:j flllllfl~ ml~~ mrl'l1'-l ~VtJ ,j'U'Vlfl~Yl(JltJl'Vl fhrl'~ 
... 1 I d 4:1 tI d" CIo..ci ~ l..c:i Q,.I' 0'1 1Q.I 1 Q.,I

lfffl flH r,':.Hml tJfln:1Yl~ UCl::fI'U'Vlfffl ~V1C)fClCllJtlHl~1'UlJ'lf'U~'Vl LlJlJ~l'j'tJ~fl'j' lJWlflff ~'j'l\lW 

(MDA-MB-231) l~(Jl~l'V1f1iJfI MTT assay YltJilffl'j'ffti~'I1(JltJ~fl~~t1fl'UlilfllllJltJ'UYl'hl~fllC)fClcllJtl~~ 

~~ff~l'UflrilJ~'Vl~fffltJ ffl'j'ffti~'I1(JltJ~fl~fllrl'~ill()~~ f1l111fl~flU~~ mrl'l1lJ ~V(J UClt ,j'U'Vlfl~Yl(JltJTVl. . .. 
ilq'VltfllllJltJ'UYl'hltJl'UflClH UCltffl'j' ffti~~ l1iilfllllJltJ'UYl'hl~mC)fClcllJtl~ ~mtJ ~ fl nlrl'~ltffll fI ~ ~ 

<'i ... "1" 'I " 1"Manosroi J UCl::flW::'j'l(J~l'Ufll'j'fl'fl'hllfll'j''Vl~ffVtJYl'lffflJ'U LYl'j'Cll'U'Ul L'U!l'U~V'-lCl "lJ 'Uff'j'fl(J 2" 

ffllJl'j'()i' fl'hlll 'j' flUCl::5tJ5~fll'j'ln~lJ::l~ ~ (Manosroi J., et aI., 2012) 

_I 'i • ~ , 14 "OJlJ'It &tl'lfUnfll~11'\l:: L~'ItJ 

v~Tl'fIlllJf~\l::1,)'\llml'U1~(JnffllJl'j' mhltJl~m IYl~1'U~ l'U tJ'j'::'VlJIfflJlJ'U 1'V11~1'lflfll'j' UCl:: 

Q "1" .: '1"01" J' 0 '" """".dt 'I "1" <I
11'j'ffn'VlHl'lflfll'j' L~ 'Uflfl\llfl'UffllJl'j'() L'lfltl'U~fl'-lClYl'U!l'Uffl'l1'j'tJ~l'Ul,w~m'Ufl~ L'UV'Ulfl~!~ V~fI 

".d "1 11 II! _ I " "'1 'I 'I 'I ' " J'" ~II0

fllllJ~'Vl LflffllJlHI'Ullul~(JUYlmfl'tJflflCl~ff'U L\l L'Ufll'j'~UCllm L\l Lff~fl~"l'~fllYlltJV~~'U UCl::m\llu'U 

tJ'j' t 1(J'lf,r~ flfll'j ~~'U l(Jli'fl'hlll 'j'fllJ::l~ ~ 



'ffl'HfllJ "" 

1. ~1l'hCl~Cl1tJth..l'Vi~Vl'li\..l HJfHCJ1\..1 WViClfl::~l~~ IlJ'l'11\..1 fJCl lfl'l'11\..1 fJCl lflllJViCl9rCly.jfJ f1 lCJ1~ 
~ 0' 

2. fJ1l1l'HM~lCJ1ClCl RPMI 1640 

3. 'ff1';jCl~Cl1tJ MIT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) 

4. Trypsin-EDTA 

5. glycine buffer pH 10.4 

6. ~~f11!~Cl 

"" '" '" 7. CJ1';jlJ~m1 (fetal calf serum) 

2. lfl~fJ~';j::l11tJU'\J'\J,,!tyty1f11ff (vacuum rotary evaporator) 

.,; ~ '" d
2. lfl';jfJ~fJ'\JUl1~U'\J'\JWfJf1U'U~ (frecze dryer) 

~ Q..I ~ d 

3. lfl';jfJ.:l1~f11';j~flf1Cl'WII'ff.:l~1 (UV-Vis spectrometer) 

4. Nuclear magnetic resonance spectrometer 

5. Mass spectrometer 

6. f1~fJ.:l~Cl'l'1';j';jfftJ (inverted microscope) 

~I "" 0' ~ WI 0'
7. ~'\JlJ 37 fJ.:lff1lCJ1CllCJ1tJ'ff 5% f!1';j'\JfJ\..I tflfJfJf11CJ1fl (C02 incubator) 

~_I ~ •
8. ~1J"fJfll'lffJ (lammar Flow) 

9. lfl~fJ.:lir'W~f1~~f1fJ'W (centrifuge) 
~ 0' 

10. 'U1fllCltJ.:l!CJ1Cl" (tissue culture flask) 

~ 0' • 
11. t11fllCltJ.:l!CJ1ClCl 96 l1mJ (tissue culture plate 96 well) • 
12. fJfJ i~ihtlfl (autopipette) 

13. ~fJ'\J (hot air oven) 

~ JJ '" tq 1:
14. l1lJfJ'W.:lfl11lJfl'W !fJ'W1 (autoclave) 

15. ihtll'l . .
'" '"16. !fl';jfJ.:l'lf.:l 



• 

~Q a Q .Q.CV 

1Iifl11~lA,"Ufl11'l;)tI 

1) A~1 vlJi-wrh~VJ'lffflJU1 'Vi'HYlMi''Ufll'I 1~V• 


fl) Anm1-;H)rh~VJ'lfff~U1 'Vi 'I 1'V1V~lfl~'VW1UU l1 ~'lfl~h.h~fffll 

,..... 1'" 1: 'I ,.. ,.. .d d 


,,) m~'Vi'lfff~U 'Vi'IWWUl ~Mff::;~lfl ~'iJUM~'V1 60 ~~ft'WIH'1A9fVff UCl::;'UfI 

" 
fl) ffnflVJ'lffflJu1'Vi'I1{1m~'V11UtlCl 1f1vli'vml~huVJ'lf 100 fli'lJ 9l~m'V11U~Cl 200 ijCl~~~'I U'lfVl~• 

1,...l! ... .d "",.. l' I ~ '" 1:I 

1MU~flU'V1~WMlJlJMtl~ UVflff1'Wfllfltltlfl~l1Vfll'Im~~Hlum::;fll1:Jmtl~ Whatrnan A'U~'I 1 ffflfl9fl 3 
" . . 

fli'~ ffl 'I Cl::; CllVVi m~~11{111lJlnlJnUU~1'I::;mmhrilCl::;CllVtltlflI{1t1Afl1tln::;m VU'U'U~tytylfllft' UCl::; 

• '" 'I'" ,.. ,.. "" .,.. <!I d 
'V11ffl'Iffflfl ~ MUM ~fl1m'V1flU flfll'I 'V11UM ~U'U'UWtlflU"~ (freeze dry) 

l'U,~~V'tlVffllJff1'U 

iflA~lth l'U,~~2 

l'U,~~HH1'W3 

l'U, ~~, 'Ilfl4 

l'U5 
~ ,..'" Hfl'\J11~ 'V1~~'U6 

l'U,~~7 
, 

lJ::;fl~~'\JlJ l'U,~~8 

lJ::;ritl~1mll l'U 

"" 

9 

fl~10 

l'U,~~11 

l'U, ~~ 

13 

12 

l'U,~~ 

14 l'U,~~ 
,.. 

'\J11MClllJ l'U, ~~15 
<!I 

l'U, ~~, 'Ilfl16 ~lAfftl 

~Nm11'1.Jl~fl17 l'U 

I 

V~Vl'U l'U18 

l'U,~~19 

l'U,~~20 
d I 

21 A'\JV1'VjlJ l'U,~~ 

~::;1flth22 l'U,~~ 



. 
o .., '" 

Cl1f1ml ~uYl'lfmful~~ ihlJ~',r 

23 'U1lJ 1-:J ''U,~-:J,HCl 

24 tlfl-:J ''U 

25 
. "lJ::mufI ''U 

26 lJ::fl1 hJ-:J ''U 

27 ~mih 
.., 

''U 

28 ~lJ'lf1f1 ''U 

29 ~ lJ U Cl' lJ 1"h 
"""" 

l'U 

30 lJlJWilfl~ ''U 

31 lJJf1li"lJ ''U 

32 'I1lJ1lJf1Cl1tJ 

'" 

''U 

33 Hf1W.l1lJllJl 

. 
''U 

34 f1Ull~~ l'U 

35 fI fI 'I1lJ fI fI 'I1lJ 1 
" .. 
'" 

''U 

36 ~ClU-:J'Ufll1tJ ''U 

37 ~::tJUlJ 

.., 
l'U, 1,j~Uf1',r, ldul,r 

38 I "f1'UlfllfllJ l'U 

39 lJ~flf1 
OJ 

"''''' 

l'U 

40 t11fl~-:JfI l'U 

~I "" I "d .., .... ~ 1 ""'" 2) 'VIflCl'U'Ufll1lJ1UlJ~1:JflUI9fClCllJ::1H'UU-:JCl'1~Cl'f1f1'11tJ1'U'UU-:J~'lfCl'~lJ I~~ fltJ1Ti MTT colorimetric assay 

" "d ""..,J'
lf1tJl'lfI9fClCllJ::1H 5 ')SlJfI fI-:JlJ SW620 (human colon adenocarcinoma ATCC no. CCL 227), BT474 

(human breast ductal carcinoma ATCC no. HTB 20), Kata-III (human gastric carcinoma ATCC no. 

HTB 103), Hep-G2 (human liver hepatoblastoma ATCC no. HB 8065) UCl:: Chago (human 

undifferentiated lung carcinoma) 19fCl~,jf1~~'oM flU Hs27 (human foreskin fibroblast ATCC no. CRL 

1634) llCl:: CCD-986 SK (human skin fibroblast ATCC no. CRL 1947) v11f1U'VIflCl'U'UlmtJ'U1YitJ'UnU 

Cl'1~lJlfl~i1lJtJ1ff11:J1 hfllJ::l~-:J flU doxorubicin 

""'" ?1m1'H1~fffJIJ MIT colorimetric assay 

J' "d J'" "",, '" f1) lCltJ-:JI9fClCllJ::1HllJ'Ulf1lCltJ-:JI9fClCl 'UlJ1f1 25 iJCl~~m WJtJU1'111~I~tJ-:JI9fClCl RPMI 1640 'VI 

_I" 'I '" '" "" '" '" .l lsJ " "'" "" Iu~::f1U'UflltJ 5% FCS IlJ~'UlJ'VIfJru'l15JlJ 37 U-:Jff119fClI9ftJCl' lJ 5% CO2 llCl::rI11lJ'lflJ 'iJlJ Ifll9fClCl'VI1'iJ~qjU~ 

llJ~::tJ:: log phase 



'U) vl1f11':i trypsinization ~1f.J 0.05% Trypsin-EDTA m'l::1~ml1,:jlCJ1""hmfl11lJl,rlJ,r'U 2.5 x 10
4 

ceIVmll~lJ1CJ1mr",:j1tJm~1~f.J,:jlCJ1~" 9611<:JlJ mlJl~':i 200 IlVl1~lJ 1~fN1CJ1"""'1' l1'U 

f1) l~mn':i'Vl~ff~'IJ~ijfl11lJl,rlJ,r'U 1 mg/ml mmm 2 IlVl1'llJ 1~f.J,:jlCJ1",,"'11tJ'U11"1 31'U 

,:j) 1~lJff1':i"::"lf.J MIT (3-(4,5-dimethylthiazol-2-yi)- 2,5-diphenyltetrazolium bromide) l,rlJ,r'U 5 

mg/ml mlJ1~':i 10 IlVl1~lJ ,jlJ'1~ 37 ~,:jff11CJ1"lCjWff 'U1'U 4,711lJ,:j 

'il) ~~mm':il~f.J,:jlCJ1""tltlfl 'il1mf'Ul~lJ'~llJVl"ci'"vltlfl 'CJ1~ mlJ1m 150 1l1l11~lJ 11":: glycine 
2 • ~ 6~~"d

buffer pH 10.4 mlJl~':i 25 Jll U"C11!'Uf.J1m~mf.J,:jlCJ1""I'V'1tl tmmfl formazan ''::''If.J 

\1) 1~f11f11':i~~fl~'UUff,:j~ 540 'U11'UllJ~':i 
o .1 0' Q 0'... 0' Q

'If) fI1'U1UHu~':ilCJ1'U~tl~':i1f11':i':itl~'Utl,:jlCJ1""lJ::l':i,:j (% Cell Survival, PS) 

% cell survival (PS) = (ODtest IODcontroi) x 100 

i~f.J~ ODtest = f11f11':i~~fl~'UUff,:j11~lJ~1riff1':i'Vl~fftl'IJ 

ODcontrol = f11f11':i~~fl~'UUff,:j11'llJ~ '111 riff1':i'Vl~fftl'IJ 

3) ffn~Vi'lfff~'U ''V'I':i~1l1'f11f111lJlrl'UVlll~tllCJ1""lJ::l~ ,:j~ijf11tT,:j~~mnflr-l"f11':ifi~mtl,:j~1f.J1tl'Vll'U tl" 

r~tl1l1"~ff1':i ffn~l1 f.J1'JmlJlWlJ1fl 

4) 1m flff1':i ffn~ 11 f.Jl'IJ ~1f.Jf11':i ffn~~1f.J1i1vl1" ::"1 f.J~ 'U 'Vl1 tJ~ ijfl11lJ 1 tJ 'U ~111~ fl ~ 1,:j n'U ~ llJrl'li'IJ 'ill flUtl f.J 

'tJmlJlfl ~tl HJfl1CJ1'U ltlVl"tl::~I~~ U,,::J1 ~llJrl1i'IJ 
l~f.J~ MIT 

colorimetric assay 

6) lWflffn ffn~1i1vl1"::" 1f.J~'U 'Vl1 tJ~1l1'f11f111lJl~'U Vlll ~mCJ1""lJ::l~ ,:j~ijf11tT,:j~~~~1m'VlflUfI fI tl ~lJlr 

lf1':ilJ11'Vlm1VJ 1~f.J'<H'~~f111'il"ltJ'Ulvlfffl,:j~ lm::1i1vl1"::mf.J~'U'Vl1tJl~fl1CJ1'U ltlVl"~::~I~~ lm::llJ'Vll 

'U tl"ltJ'Ulvlmflg~'U~ vl1f11':i lWfl~l'il'U'~ff1':i'IJ~ff'Vlt• 
7) VltT'illnm,:jff~l,:j'U~,:jffn'IJ~~'Vlt~Uf.Jfl'~ 1~f.J1<H'1'VlflUfI'Vll,:jffltJfllmfflf1il~1,:j 'l1'lf'U IR NMR MS 

8) 'Vl~fftl'IJm1lJltJ'UVlll~mCJ1""lJ::1~ ,:j'Utl,:jff1':i'IJ~~'Vlt~Uf.Jfl'~ U"::111f11 IC50 'Utl,:jffntT'U l~f.Jn MIT 

colorimetric assay 

9) ~:hm1::,.frm ff1tJH" 1~f.J'U':i1t1,:j1'Uflnl,rf.J 



colorimetric assay 

QI tldt ~ <IS ~ 
V~'l1tll'l 'l V~'\JVWlf~~lJ::1H'Vl~ 5 'trw ~llJtl'Vl~ ffv'Un'U ff1'l ffn~l1 tJ1'U'\Jtl~'Vl'lffflf\J t'Vl'l Uff~~ ~m1'\J 

m'll~~ 5 l~tJ(1itJ1..riJtJ1lJ'\JV~Tl11lJff1lJl'l"1'\J tll'l ti'U5~lctf~"lJ::1~ ~ fltlff1'l ffn~l1~l'U'\Jv~V1'lf~1j 
"d "'" " d 'JI' "d" , '" '" t11.1tl'l Ictf'\J~tl~'l1tll'l 'l V~'\Jtl~lctf~~lJ::1H'\J tltJfl11 50 11.1 V'llctf'\J~ Uff~~11ff1'l fffl~l1 ~1'U'lf'\J~'\J'\Jff1lJ1'l" 

ti'U5~lctf~"lJ::1~ ~1~ ~1'\Jli~~I~lJ~1~tll'l'Vl~fftl'Uff1'l ffn~l1~l'U'\Jv~V1'lfff~'\J ''Vl'ln'Ulctf~''lJ::l~ ~tiv'\J 111fl 

'Vl'Ul1V1'lf'lfiJ~ 1~ff1lJ1'l "ti'U5~ Ictf~"lJ::l~ ~1M ~~U1ff1'l ffn~l1 tJ1'U'\Jtl~V1'lf'lfiJ~J'\J lJl'Vl~ffv'Um1lJl~ '\J~'\;I 
n'Ulctf~,,1.1fl~ Hs27 U~:: CCD-986 SK ~lfltll'l'Vl~fftl'U'Vl'Ullff1'lffn~l1tJ1'U'\Jtl~V1'lfff~'\J 1'Vl'l~1'\J1'\J 13 

'lfiJ~ 1jTl11lJff1lJl'l "ti'U5~fl1'l 1~~tUl~'U l~'\Jtl~lctf~"lJ::l~ ~u~:: 1~1~'\J~'\;In'U1ctf~,,1.1fl~ 1~uti tJ'tltJff1lJ 

. 
u 

"1 " 
ff1'\J <1'U), fi~ltl1il1 <1'U), lJ::tiv~ <yj~1'Uu~::ti~), lJ::titl~1my <1'U), .,j'1111~llJ <1'U), mlfftl <yj~1'Uu~:: 

~~), TI'\JVifftl <~~) , 'l1~ 1~'\J <1'U), l~tJJ~lJ <1'U), ~:: lflil1 <1'U), '\J1'\J1~ <~~), vr'\J'lf1~ <1'U) U~:: 'Vl~tl~ 
II 

~Tl11~ <1'U) 

l1.1vfl~'\J~ (IC ) ~1~ff1'lffn~11~1'U'\Jtl~V1'lfff~'\J1'Vl'l~1'\J1'\J 13 'lfiJ~so

~lfltll'l'Vl~fftl'Uff1'lffn~11 ~l'U'\Jv~V1'lffflJ'\J1 'Vl'l ~1'\J1'\J 13 'lfiJ~ l~tJu1.1 'lTl11lJl.,rlJ.,r'\J'\Jtl~ff1'lffn~• 
'" '" 1'JI '" '1 d11~1'U 5 'l::~'U TlV 1000,100,10, 1 U~:: 0.1 ~g/ml U~:: 'lfffnlJl~'l!l'\JtJnfl'\;ll t'lTllJ::IH doxorubicin 

rlll1i''Ufln'Vl~fftl'Ulm~'UIVitJ'U ~~fl1'l'Vl~fftl'UUff~ ~1'\J~n1~~ 6 'Vl'Ul1 ff1'lffn~11~1'U'\Jtl~ l'UlJ::titl~ 

'\JlJU~::1'U1:U~1~lJ1jTl11lJl~'\J~'\;I~mctf~"lJ::1~ n.f~ 5 'lfiJ~~1 '11 ~h'\J ff1'lffn~11~1'U'\JV~ ,'U.,rlll1~llJ1j 
m1lJltI'\J~'\;I~mctf~"lJ::I~~ 4 'lfiJ~ 1~llti BT474, Hep-G2, KA TO-III U~:: SW620 u~1jTl11lJl~'\J~'\;I~V 

Ictf~"lJ::I~~ Chago ~Tl11lJ1.,rlJ.,r'\J lJlflfll1 10 ~g/ml ff1'lffn~~~1'U'\Jtl~''UtJ'tltJff1lJff1'\J, ''Ufi~lA1il1, ~~ 
, l' , I do ~I ~ I tI d .oC:lt. a 

lJ::fltl~'\JlJ U~:: 'UlJ::fltl~ my lJm1lJ1lJ'\J'Vl'\;l~mctf~~lJ::1H 3 'If'\J~ Tltl Hep-G2, KA TO-III U~:: SW620 

ff1'lffn~11~1'U'\JV~~~~11fftl1jm1lJl~'\J~'\;In'Ulctf~"lJ::1~ ~ Chago, KA TO-III U~:: SW620 U~ff1'lffn~ 
.!t do ~I ~ Q,I 0' d .c::t. ~ Q,I 

l1~l'U'\Jtl~1'U~1IffVlJTl11lJllJ'\J'Vl~I~'Vl1::fl'Ulctf~~lJ::IH 2 'If'\J~ TlV KA TO-III U~:: SW620 ff1'lfffl~l1tJl'U 

'\Jtl~~~TI'\JVifftlill1jTl11lJl~'\J~'\;I1~'Vl1::n'Ulctf~"lJ::I~~ BT474 U~:: Hep- G2 ff1'lffn~l1tJ1'U'\Jtl~''U'l1~ 1~'\J 
, '1 il 'I '" cl ~I '" '" <I d '" 
'U~:: tfl 1U~:: t'U'Vl'\J'lf1~ lJTl11lJllJ'\J'Vl'\;lm'Vl1::fl'Ulctf~~lJ::IH Hep-G2 U~:: SW620 ff1'lfffl~l1tJ1'U'\Jtl~ 

U~::ffTH"n~lHJ1'U '\J V~1'U'Vl~V~~Tl11~1j 
d.c::t. Q.I 0' d J ~ Q.I d-d d.c::t. I tI d 

m1lJIt! '\J'Vl'\;lm 'Vl 1:: fl'Ulctf" "lJ::IH Hep-G2 1'Yl1'\J'\J ff1'l fffl~lW1'U'VllJTl11lJlt!'\J'Vl'\;l~tllctf~"lJ::1 'l '1 BT 474, 

Chago UrI:: Hep-G2 lJ1fl~,,!~~lflff11ffn~11~1'UV1'lfff~'\J\1'Vl'l~1'\J1'\J 13 'lfiJ~~'Vl~fftl'U fltlff1'lffn~l1tJl'U 

'\Jtl~''UI~tJ1~lJ 1jfi1 ICso 6.53, 6.83 UrI:: 4.67 ~g/ml ~lmh~'U ~h'\Jffl'llmtJ'UlVitJ'U doxorubicin 1jfi1 

o Q,I Q.I .c:S.c:s ~I.<Q I "d 
IC so 0.53, 0.47 UrI:: 0.60 ~g/ml ~llJ"l~'U ff1'lfffl~l1tJ1'U'VllJTl11lJllJ'\J'Vl'\;l~tllctf""lJ::1H KA TO-III U":: 

II 



.. 
~1f1mH11'fYl~H"~11ffl'HYf)fllHJl11'U~-:JVJ')fff~'U' 'W'j ~l'U1'U 40 ')fUfI 1 'UHU1~VU 'W1111ffl'jffnfl 

lWl11'U~-:J111'~V1~1JU~~1111J~n~-:J'U1Jihnl1Jff'1lJlHI1'Uf11'jv115-:J,t}f~~1J~'~ -:J '~1J1f1f111ffl'jffnfll1 Vl11 

~lf1VJ')fff~'U i'W'j')fufI~'U'l U~~~lf1~l ICso 'U~-:Jffl'jffnfllwl11'U~-:J 1111J~n~-:J'U1J~ij9i~'t}f~~1J~'~-:J KATO-
o .. 

III ,~hn11 0.49 Jlg/ml CH-:J1m1"flv-:Jn11~1 IC 'U~-:Jffl'jdoxorubicin 0.57 Jlg/ml i-:J..r'U1J~n~-:J'U1J~-:J~m~flf1so 

~~~1111Jl'yhf1wYlfl~~-:J1'U,f'U9i~ i 'll '~~lWf1111ffl'j111~'YIt~ijq'YIt1 'Uf11'j v115-:Jf11'j' ~ 1ty'~11 lf1'U~-:J 

• 



d ~I C\' tI d Q,I ~a, """ 
1Pl1'H:J'Yl 5 rl~fl1'J'Yl'fl'crtl1Jfl111J11J'W'W14lPlflt9HHl1J~IH'tItl'Hll'HlfWI,\Hn1J'tItl.:j'W·)f~~'W 'W'J'fl1V1li MTT colorimetric assay 

o ... "" 
~1'fl1J'Vl 

~(ff1l.!-n1"*) 
"" 0' d 

<Jf'W'flIC)j'~~1J~lH 
BT474 Chago 

11 0' d 0'... 0' d
1 fl'J1C)j''WlPlflmlfl1nfl'fl'tlfl-:llC)j'~~1J~lH (% Cell Survival) 

Hep-G2 KATO-III SW620 Hs27 CCD-986 SK 

1 UflV'crl1J'cr1'W (11J) 

~ 4 
flflV'crl1J'cr 1'\...1 (f1-:1) 

43 

85 

84 

96 

24 

85 

35 

66 

24 

96 

91 

nd 

132 

nd 

2 fl'fll~lill (11J) 44 81 21 34 26 72 119 

fl'fllrflill (~-:I) 88 99 68 68 97 nd nd 

3 ~rl1'W (11J) 80 102 83 98 99 nd nd 

~rl1'W (n-:l) 86 103 81 73 103 nd nd 

4 liltl 11 i1 (11J) 87 100 81 75 88 nd nd 

liltl 11 i1 (n.:J) 87 88 69 67 73 nd nd 

lilfl 11 i1 ('Jlf1) 92 99 5f 71 101 nd nd 

5 1Pl1'Wf1m'fl (11J) 75 98 67 69 86 nd nd 

6 

7 

GI ~ '" rlf1'\J1H (l'H'fl'W) 

'11 d d 1
f1tnVfll'H'W ( 1J) 

85 

45 

99 

84 

70 

39 

76 

46 

98 

47 

nd 

50 

nd 

100 

" d d 4
f1~1Vflt'H'W (f1.:J) 82 102 90 87 102 nd nd 

8 1J~tifl.:J'tI1J (11J) 53 42 19 33 17 64 94 

1J~tifl-:l'tl1J (n-:l) 71 47 38 46 23 68 85 

& ~ " ~ 0

'H1J1V!'H19J nd 'H1J1Vf:l.:J &1J 'fl'Vllfl1'J'Yl'fl'crfl1J 

14 



• 

d I ='I~' ~d a lit 3J~Q,I

'fll'nn'1 5 ('fltl) ~·Hlnl'~'¥1~fftllJmllJ!lJ'W'VfEl'flm'lf~~lJ~LH'tItl·H"'';iffn~l1VllJ'tItl.:j'W'lH''1;j'W !'W';iWJV1li MTT colorimetric assay 

o '" d 

m~lJ'¥1 

~"' d'If'W~!'lf~~lJ~l';i .:j BT474 

11 ",d ",,,, "' ~ 
! tl';i!'lf'W'fltl'fl';ilm';j';jtl~'tItl.:j!'lf~~lJ~L~.:j (% Cell Survival) 

Chago Hep-G2 KATO-III SW620 Hs27 CCD-986 SK 

9 

10 

II 

12 

lJ~titl.:j'1mY ('1lJ) 

... '" l1'Wld!~tl'W 5 (m) 

llJn ltJ.:j (~.:j + '1lJ) 

11'W1~UlJ1~'W (~.:j + '1lJ) 

42 

86 

90 

77 

25 16 28 15 59 

99 97 94 99 nd 

99 95 82 96 nd 

94 96 81 70 nd 

80 

nd 

nd 

nd 

13 

14 

15 

!11 ~1~'W'W n ('1 lJ) 

!11~l~'W'Wn (~.:j) 
d d '1li';iWW'W ( lJ) 

ad ~ 
li';iWW'W (m) 

.,rldl1~llJ ('1 lJ) 

33 

55 

81 

83 

71 

59 16 25 16 40 

88 50 57 68 nd 

95 89 68 87 nd 

99 67 59 100 nd 

I92 54 53 28 77 

53 

nd 

nd 

nd 

90 
I 

'JI '"'tIldl1~llJ (m) 83 100 69 67 87 nd nd 

16 'fll!fftl ('1lJ) 

'fll!fftl (~.:j) 

60 

51 

63 32 35 23 72 

49 30 31 23 66 

83 

7'> 

17 ~l.:jmd'11J!~n ('1lJ) 60 91 65 60 63 nd nJ 

18 Vtldl'W ('1 lJ) 85 81 82 83 109 nd nd 

19 

l1lJ1VL11'fl 
q 

fl'WVifftltJl ('1lJ) 

fl'WVifftlih (~.:j) 
.d "I '''I 'JI 0nd l1lJ1Vf.1.:j llJ l~'¥11m';i'¥1~fftllJ 

74 

34 

100 75 70 103 nd 

81 19 33 36 102 

nd 

118 

15 



.d I ~I .c:. I tI d QI ~ 11}" ~ 
\PIT.n:!'Yl 5 (\PIfl) N"m':i'Yl\PI'C1'fl'IJml1Jt1J'U'l'iEl\PIfl!c]HH'l1J::!H'\Jfl.:J'C1'l':i'C1'n~"H.I1'IJ'\Jfl.:J'I'i'l)"fflJ'U l'1'i':i~dtldli MIT colorimetric assay 

. 
o '" .. tJ "d "'" " d! fl'j!Cl$'U\PIfl\Pl':ilm':i':ifl~'\Jfl.:J1C]f""1J::1H (% Cell Survival)m~'IJ'Yl 

"'" "d SW620 Hs27 CCO-986 SKHep-G2 KATO-III'l$'U~lC]f""1J::l':i .:J BT474 Chago~ 
57 1021835 3073 82':il.:J 1~'U (1'IJ)20 

nd103 nd67 6071 100':il.:J 1~'U (~.:J) 

11623 10318 2434 82l~tJd~1J (1'IJ)21 

nd nd10064 7252 98l~tJd~1J (fi.:J) 

12649 8631 3151 76\PI:: lnih (1'IJ)22 

ndnd5f3 86 9396\PI:: lmh (~.:J) 66 

nd57 92 nd5572 96'\Jl'Ul.:J (1'IJ)23 

nd67 87 nd6973 97'\Jl'Ul.:J (n.:J) 

9445 38 955376 90'\Jl'Ul.:J (rm) 

nd97 nd129 9190 9811~.:J (1'IJ)24 

, ~ 1 nd I46 79 nd88 99 I 671J::mll\P1 ( U) 25 

nd85 84 nd105 97 951J::~111J.:J (1U)26 

nd93 nd92 85107 100lIBth (1'IJ)27 

4810 5224 2121 97-W'U'l$1\P1 (1'IJ)28 

nd95 nd92 92103 98~'UU'C1''UMl (1u)29 

nd118 95 95 nd100'U1JV;~\Pl':i (1U) 9830 

'H1Jlt11'H~ nd 'H1JltJO.:J llil~'Yilm':i'Yl~'C1'flU 

16 



• 

d' ~I.QI tid a.,,,~Q,I 

9'l1':l1.:J'Yl 5 (~fl) ~H'1f11':l'Yl'fltYfllJfl111111.J'U'YnJ~fllctlmnJ~1':l .:J'Ufl.:JtYl'HHl'fl'HVllJ'Ufl.:JVi'lH'I'lrU !Vi ':l'fl 1V11i MTT colorimetric assay 

. 

o '" ..

(11'fllJ'Yl 

31 

~... .. d 
'If'U'fllctl(1(111~1':l .:J 

l11fl,j'U (1lJ) 

BT474 

74 

11 .. d .. '" .. d
t mlctl'U~fl~':l1f11':l':lfl'fl'Ufl.:Jtctl(1(111~1':l.

Chago Hep-G2 KATO-III 

97 50 53 

:J (% Cell Survival) 

SW620 

62 

Hs27 

nd 

CCD-986 SK 

nd 

32 'H'Ul11fl(11lJ (1lJ) 103 101 112 97 97 nd nd 

33 Hmnl'U11l1 (1lJ) 105 99 III 89 97 nd nd 

34 nmlVi~ (1lJ) 90 96 117 73 99 nd nd 

35 ~'fl'HlqJ~'fl'H1Il (1lJ) 

" 
100 100 132 94 96 nd nd 

36 Vi(1fl.:J~fl11V (1lJ) 23 65 28 18 35 77 93 

37 ViVfl1l (1 lJ) 108 100 159 84 100 nd nd 

ViVfl1l (t11~'eJfl) 104 100 176 88 101 nd nd 

.r 1~ VilJ'eJ1I (1'U fl 11) 111 100 170 91 99 nd nd 

38 ~lJl~h~'U (1lJ) 85 99 105 71 96 nd nd 

39 1I~'flfl (1lJ).. 90 98 98 74 91 nd nd 

40 l'l9'l~.:Jti (1lJ) 81 96 97 68 95 nd nd 
<Ii , ''I 'J/ 0

'H1IllJl'H19l nd 'H1IllJm 11 !'fl'Yllf11':l'Yl'fltYfllJ. 

17 




I 

.d ", ", QJ.d QJ ~ .oC:II ~,. ~ d.d tid tI
~l'll.:1Vl 6 f-mfll'jVl~1:H)'IJ~11lJl'\.1lJ'\.I'lJ'\.I£I.:I'C'I'l'H'l'fWl'HtJl'IJVl'C'l'llJ1HltJ'lJtJ.:Ifll'jI~H!lI~'IJ t~'\.I£lW1HnllJ:::1HVl 5C ltJ£I'jlC]1'lJ~ (IC,o) 

", " QJ.d QJ ~ .Q.Q 1 tI d.d tid tI 
~11lJl'\.1lJ'\.I 'lJ '\.I £1.:1 'C'I'1'j 'C'I'n~'H tJl'IJVl 'C'I'llJ 1HltJ'lJtJ.:Ifll'j 1 ~'j ~1~'IJ ~'\.I£I.:I lC]1lllllJ:::1HVl 50 ltJV'j lC]1'lJ~ (ICso. Jlg/ml) 

. 

'" "d Hs27 CCD-986 SKKATO-III SW620Hep-G2Chago'If'lJ~IC]1lllllJ:::1H BT474~ 
>10>10 

>JO 

6.745.927.85>1010flmm1lJ'C'I'1'lJ (i'IJ) 

>10 

>10 

4.756.206.54>1010fi~U~ltJ1 (i 'IJ) 

>IG0.720.495.52 7.829.54lJ:::nv.:I'\.IlJ (i'IJ) . 
>10 >104.59 

>10 

0.787.6410>10lJ:::nv.:I'\.IlJ (f1.:1) 

105.37 5.168.06>10>10lJ:::n£l~imu (i'IJ)
u 

>10>104.60 

>10 

7.386.99>108.19'lf11'Hll1lJ (i'IJ) 

>102.87 

>10 

4.0810>10>10mLiTv (i'IJ) 

>104.41 

>10 

1.01108.6410~lLiT£I (~.:I) 
>1010 10 

>10 

7.65>108.53~'lJl1'C'1'VtJ1 (~.:I) 
6.37 10 

>10 

109.00>10>10'j1.:11~'lJ (i'IJ) 

>104.704.98 4.766.836.53L~tJ1vilJ (i,J)• 
>10>10 

>10 

6.39107.68>10>10~:::1 ntJ1 (i'IJ) 

>10 

10 

5.19>10 10>10>10'\.I1'lJ1~ (H(l) 

106.13>106.50>106.03vr'lJ'lf1~ (i'IJ) 

" >10>10>10>107.26>10>10Yi(lV~~~11tJ (i'IJ) 

>10nd0.090.570.600.470.53doxorubicin 

• 


'HlJ1tJm~ nd 'Hl.JltJ~.:I L1i'~vi1fll'jVl~'C'I'V'IJ 

18 



, tI tI 

~ti~hJlJ~nfl.:j'\!lJl1mJul1'.:jm'~1J~Uft1 212.9 fli'lJ ~1mfl'Y11'Ufl~ 2.5 iim- (~.ti~ 3 ~i'.:j) \llm!'U 

';i~nHJ~TVl1~~~l(Jflflfl U~~Yl1il1'mf.:j '~~l';i~ti~"Wl1J!fl'V11'Ufl~ 28.3 fli'lJ (13.3% 'Ufl.:jJll1,rfl'l1J 

4. !Wfl~1';i~ti~11(J11J~1(Jfl1';i~ti~~1(J~1Y]1~~~1(J~'U'V11V~ii~11lJ!~'W,f1U~fl~1.:jti'U 

!Wfl~1';i~ti~11(J11Jm'V11'Ufl~~1(J~Tvil~~m(J~'U'V11v~ii~11lJ!~'U,f1~1.:jti'U 3 'lflJ~ ~fl !8m9f'U 

mY!~fl~~!~~ u~~Jl ~llJ~wi1J '~~l';i~ti~~llJ'lflJ~~llJ~li1J ~fl ~1';i~ti~!8m9f'U 12.5 fli'lJ (44.2% 

'Ufl~J111,rfl~l';i ~ti~l1 (J11J!fl'V11'U fl~) ii"flldW~!~'U 'Ufl.:ju~.:j~h~(J1!,rlJ, ~l';i~ti~!flY!~fl~~!~~ 4.0 fli'lJ 

(14.1 % 'Ufl~Jll1,rfl~1';i~ti~11(J11Jm'V11'Ufl~) ii"flldW~!~'U'Ufl.:jU~.:j~h~(J1!,rlJ U~~~l';i~ti~Jl 11.7 fli'lJ 

(41.3% 'Ufl.:jJ1l1,rfl~1';i~ti~11 (J11J!fl'V11'U fl~) ii"flldW::!~'U (Jl.:j!l1lj(J1ff~1 

5. r·m fl1 ';i 'V1~ ~fl1J~11lJ!~ 'U oWldfi m 9f~ rl'lJ~!~.:j 'U fl.:j "Y1'U ~ti~!8fl !9f'U "h'U~ti~ !flY!~ fl:: ~!~~U~~ff1'U~ti~ 
tI , 

t11'Ufl~'1JlJ~flfl.:j'UlJ 

r·m fl1';i'V1~ ~fl1J ~11lJ!~ 'UoWldfifl!9f~ rl'lJ~!~.:j'U fl~ ff;'\.J~ti~!8m'1l'U "Y1'U ~ti~mY!~fl~~!~~U~:: ff1'U 
tI • tI 

~ti~t11'Ufl.:j'1JlJ~nfl~'UlJU~~.:j' 'U m';il.:jl1 7 'Yi1J';hff1'U ffti~!flY!~fl~~!~Y1~llJl';imj1JV.:jfl1';i !\l~UI!~1J 1~ 
<I d ijAdd '" ~ <I d .,,, 1 d <ld <I", 

" 
'Ufl.:j!9f~~lJ~!H SW620 ~~'V1~~ U~~(J1J(J.:j!9f~~lJ~!';i.:j KATO-III l~';ifl.:j~.:jlJ1 ~(JlJ!Ufl';i!9f'U~fl~';ilfl1';i• 

tI d I Q.I 0 Go' IQI t oC:it. ~ 1 <I d 
';ifl~'Ufl.:j!9f~~lJ~!H!'V11fl1J 6% U~~ 26% mlJ~l~1J U~(J1J(J.:jfl1';i!\l';ity!Y11J ~'Ufl.:j!9f~~lJ~!';i.:j Hep-G2, 

, ~ Id .c::l 0' d 0' tV tI d t ~,% I , 

BT474 U~~ Chago ~ llJ~ l~(JlJ!Ufl';i!9f'UYlfl~';ilfl1nfl~'Ufl~!9f~~lJ~!';i.:j'V1~~llJ'lf'U~'UlJ1flml 50% ~1'\.J 

ff1'U ~ti~ !8fl!9f'UU~:: ff1'U ffti~Jl'~~llJ l';i tl V1J ff.:jfll ';i!\l~qj !~1J1~ 'U fl~!9f~ rl'lJ~!~ ~J.:j '"l'lflJ~~'V1~ ~fl1J'¢I 

d I <I d <I '" <I d " Ift1~(JlJ!1Jfl';i !9f'U~fl~';ilfl1nfl~'Ufl.:j!9f~~lJ~!';i ~flQ 'U'lf1~ 71-125% 

.d ~I~' tid cv I y.c::w::t
~l';il.:j'V1 7 ~11lJ!1J'U'Yild~fl!9f~~lJ::!H'Ufl~~1';ifffl~lJ~flfl~'UlJ~n(J11i MIT colorimetric assay 

ff1'U~ti~!8m9f'U 

ff1'U ~ti~!flY!~fl::~!~ ~ 

BT474 

108 

57 

107 

Chago 

125 

67 

99 

Hep-G2 

106 

56 

111 

KATO-III 

97 

26 

71 

SW620 

73 

6 

85 

6. r·mfl1m(Jflff1'Uffti~!flY!~fl::~!~~¢I1m'YI~iJ~~fl"lJln~';i1J11'V1ml~ 

ff1'Uffti~!flY!~fl~~!~~ 4.0 fli'lJ\lflt111J1!wfl¢l1m'V1~lJ~~fl"mf1mlJll'V1ml~ l~(J'~~iifl1!\l~ 
?I '" '" , " "" "" ?I '" 1 ~" l'!1J'U~1tl~9flIU~~ 'lH8m9f'U !fl'V1~fl::9f!Y1~U~~!lJ'V11'Ufl~!1J'UYlT'11:: ~m';ilJ~'Ufl1';i'lf~~nm8m9f'U U~~ 

http:iim-(~.ti


.! l' "" "" .d d 11' '" .ct r.
ff'Wt1~f1l~'If:;~l1Vffl'Hl~CllVHfflJm'YlCle:;9f!llll!!Cl:;!lJ 'Yll\Hm (1: 1) ffl~ 'Yl!fllJ ~ll1Cl~fIlmVmJ'Yl~l1lJ~ 12 

!1~~fl,t'W (MKE1-12) ~lVCl:;!~(J~llff~~''Wm~H~ 8 

MKE1 !~fl!9f'Wlm:;leViCle:;;!llll (1 :9) 0.0380 

MKE2 !~fl!9f'Wlm:;!eViCle~;lllll (1 :9) 0.0246 

MKE3 !~fl!9f'W!m~!eViCle~;lllll (1 :2) 0.0579 

MKE4 1~fl!9f'W!m~mViCle~;lllll (1: 1) 0.2542 

MKE5 1~fl!9f'W!1Cl~IUViClU~;lllll (1: 1) 0.2348 

MKE6 !~fl!9f'Wlm:;miiClU~;lllll (1: 1) 0.1607 

MKE7 mViClU~;!llll 0.4934 

MKE8 mVi'lU~;lllll 0.4860 

MKE9 mViClU~;lllll 0.1823 

MKElO mViClU~;lllll!!Cl~llJ'Yll'WUCl (1: 19) 0.1987 

MKE11 mViClU~;llllllm~llJ'Y1l'WUCl (1 :5) 0.8704 

MKE12 mViClU~;lllll1!Cl~!lJ'Y1l'WUCl (1: 1) d d ~ " 
'Uu~!!'U~ ff'W 11l1ClI'UlJ 0.8460 

7. HClf1l~'Yl~ffUlJfl11lJlil'W~1l~U!9fClcllJ~I~~'UU~ffn~IWflLfi\l1mh'Wffn~!uViClU:;;lllll (MKE 1-12) 

HClf1l~'Yl~ffUlJfl11lJlil 'W~ll~m9fClcllJ~l~ ~'UU~ffl~~!1VflLfi\nmh'W ffn~mViClU~;lllll (MKE 1
o. " 

12) 1!ff~~i'W1l1~HVi 9 'V'flJ';h1!~~fl'IT'W MKE1, MKE3 !1Cl~ MKE12 hjff1lJnmjlJV~f1l~I\1~qJI~lJ 11l'Uu~ 

19fClcllJ~!~~.J~ 5 'lfu~hl'mv 1!~~fli'W MKE2 ffllJntlVlJJ~f1l~I\1~qJl~lJ11l'Uu~I9fClcllJ~I~~1~ 4 'lfu~ fiu 
• 0 " 

BT474, Hep-G2, KATO-III 1m:; SW620 ff1l1~lJU~~fl'l7'WV'W'l MKE4-11 VlJV~f1l~I\1~qJI~lJlll'Uu~ 

8. HClf1l~IWflff1m~~fli'W MKE4 ~1m'YlflUflflUcilJ'lnmlJll'Ylm1VJ 

ff1~!1vJmi'W MKE4 0.2521 fl~lJ ~mhlJ1IWfl~1V1'YlflUflflUcilJulmlJll'YlmlVJ l~vi~;i\f1l!\1Cl 
?I '" '" i v "" "" ~I '" '1.cl. v l'lu 'W m~~9flJ1!Cl ~ 'lH~fl!9f'W IU'YlCl U~9f!llll UCl~llJ 'Yl1 'W UCl Iu'W m'lf~ 1~VI ~ lJll 'W f1l~ 'lf~~l1m~fl!9f'W !1Cl~ 

~ iJ ..::. ..::. ddllliJQ,I cit 
ff'W"l'~f1l~'ll'~~1Vffl~Cl~mVHfflJm'YlClU~9f11l1l!1Cl~llJ'Y1l'WUCl (1 :9) ff1~'Yl!fllJ L~l1Mf1l'HWfllJ'Yl~l1lJ~ 12 

!1vJ~fl,t'W (MKE4A-L) ~lVCl~!VV~Uff~~'1.'W1l1~1~~ 10 



. 
d ~I .c::a, "d , QI Q Q 'jJ.c:::w:::t 

~l'n:j'V1 9 fl11'lJtu'U'Ynl~~HC}f~~'lJ~tH'lJfl'lff1\HH1~ttl'V1'Hl~C}fI~Yl~ltt1Ti MTf :.:olorimetric assay 

U 0' Q 0'", 0' Q

t tl'HC}f'U~tl~'j1f)1nflfl'IJfl'ltC}f~~'lJ~tH (% Cell Survival) 

~<> 0' Q 

'If'UfltC}f~~'lJ~t'j 'I BT474 Hep-G2Chago KATO-III SW620 

MKEI 134 104109 92 88 

20MKE2 37 66 26 7 

MKE3 71 110 70 7372 

MKE4 19 7 IS 10 7 

MKE5 20 7 16 14 7 

16 6 IS 9MKE6 6 

MKE7 16 9 18 10 8 

MKE8 16 16 78 10 

18MKE9 18 20 12 7 

MKEI0 13 21 22 23 10 

MKEll 26 37 31 18 13 

104MKE12 90 88 78 114 

Q d 

MKE4A 'lJtl'lU'IJ'Iff'IJ11 3.8 

Q d 

MKE4B 'lJtl'lU'IJ 'I ff'IJ 11 14.4 

Q d 

MKE4C 'lJfl'lU'IJ'Iff'IJ11 1l.5 

MKE4D 9.5 

MKE4E 18.4 

Q d 

MKE4F 'lJfl'lU'IJ'Iff'IJ11 36.5 

MKE4G 
Q d", 'JI 

'lJtl'lU'IJ'Ifft'IJtt1t'IJ'lJ 35.6 

MKE4H 
Q '" d 'JI 

'IJ tl'l U'IJ 'I fft 'lJtt1 t'IJ 'lJ 22.4 

MKE41 40.7 

MKE4J 22.5 

MKE4K 12.9 

MKE4L 22.3 

• 



't'f'l..l'lltn·hf1'lTu MKE4F, MKE4H u,,~ MKE41 ij~lU?U'l1ij~'\Ju'Hn':iluLL~~~LLyhniuililJlmrn ~.:Ivi1 

f11m(Jn~u1tJun~';WL'Yltlij tltlU~lJ\nm1111 'Ylm 1VJ 1~ (J1i'CH~f11L\:mLtJui'Jt1~cH'lJLL"~1i'Lgf)1C)fU LUYi"U~ 
c::. ?IQ,I ~~".J' .:! 'jI .Q 

C)fL~~Lm~l11'Yl "U U"LlJ U ~'J'l1~ t~ (Jl':i 11~Uf11':i 'l1~~n(JlgmC)fU lm~ffU ~~f11':i 'l1~~ 'J (Jff1':i" ~ "1(JHff111U'Yl "U~ 

CHl~~lm::L11'Yl1Utm (1:9) 'I1".:If11':ilWn MKE4F, MKE4H lm~ MKE41 In'IJff1':i~lWn 1~J.:I'I111~ 6,8 LL":: 

5 LLyhf1'ltU~l11rl'l~'IJ ~.:I\hLQ't'f1::Uyhmtu MKE4F-2, MKE4H-4 lm:: MKE41-4 itJ'Yl~ffU'lJm111LtJu 
~1l~UlC)fm1'11::l~ .:I~U1tJ 

• v 

~1':i1.:1Vi 11 ~nllru::Lm~tJ1'11Un'\JU.:Iff1':i MKE4F-2, MKE4H-4 u,,:: MKE41-4 

uvhmtu .dff1':i'YllWni"~ ~nllru~'\JU.:I~l':i 
v 

tJ1'11Un (ij"~ni'11) 

MKE4F MKE4F-2 
d d ... I 

'\JU.:IU'\J.:Iffm" tj.:lUUU 8.5 

MKE4H MKE4H-4 
d d d 

'\JU.:IU'Il.:lff1'1l(J'J 2.6 

MKE41 MKI41-4 
d d ... 

'IlU~U'\J.:Iffm" U.:I 11.6 

9. H"f11':ilWnff1':iL1yhniu MKE6 ~'J(Jl'Yltlijtltlu~mnmlJll'Ylm1VJ 

ff1':iLL'vhniu MKE6 0.1593 ni'11~ntJ1lJlLWn~'J(Jl'YltlijtltlU~lJ\nmlJll'Ylm1VJ l~(JloHCH~f11L\l" 
?I '" '" 'I " "" "" ?I '" '1...." " LlJU~'Jt1~C)f'IJLm:: t'l1lgmC)fU ltl'Yl" U::C)fl~~U"::L11'YllUU"llJU~'J'l1~ t ~(Jl':i11~ U f11':i 'l1~~'JmgmC)fU 11":: 

~ 'jI .Q .:::. .ddtq'jlQ.l.d~ 
ffU~~f11':i'l1~~'J(Jff1':i "::"l(JHff11LU'Yl"tj::'l1l~~Lm::L11'YllUU" (1 :9) ff1':i'Yl1f1'IJ 1ft '11".:1 f11':ilWn11'Yl.:l'l111~ 11 

uvhniu (MKE6A-K) ':i1(J"::LU(J~Uff~.:Ilu~1':i1.:1~ 12 

\llnf11':im 'J\lffU'lJtl'J111'IJ1~'Ylt'\JU~ff1':i~U(Jn'~ MKE6A -K ~'J(Jl 'Yltl ijtlYiumwuHmlJll'Ylm1VJ 

'Y'l'IJ,lltlvhniu MKE6F ij~lU'J\J'lfij~ff1':i'lilJlnun ~'1rl1f11'm(Jn~u1tJun~'J(Jl'YltlijtltlU~lJ\nm 
'1 ~I '1 'I """ "" ?I '" '" 'I " "" "" ?I '" '1 .... " 111 t'YlnHn t~(J t'l1'l1"f111\l"llJU~'J~~C)f'IJU":: t 'ngmC)fu LU'Yl"U::C)fL~~U"~l11'YllUumlJu ~'J'l1:: t~(Jl':i11~U 

,., ~" .Q ..d1 "Q d
f11':i'l1~m(JlgmC)fu ll,,::ffU ~~f11':i'lf::~ 'J(Jff1':i"::mtIHffl.lltl'Yl"U::C)fL~~U"::111'Yl1UU" (1 :9) 1f1'IJff1':i'Yl ~ 

\llnf11':ilWn1~i.:l'l111~ 14 uYhniu tJ1ff1':i"huff1t1ty 1 uvhmtu (MKE6F-5) ~.:Iij~nllru::ltJU'llU.:IU~.:Iff 
'Il1'J 14.6 ij" ~ni'11 , tJ'Yl~ffU'lJtl'J11J1tJUYill~U1C)f"cl11::L~ .:I~U'11 

? 



II 

'" Hvhfl';'U 9l1'b'~ 

LgmC)f'U 

MKE6B 

MKE6A 

LgmC)f'UH"~wVi"V~~L9191 (1 :9) 

MKE6C LgmC)f'UU"~LVVi"V~~L9191 (3:7) 

MKE6D LgmC)f'ULm~wVi"v~~L9191 (3:7) 

MKE6E LgmC)f'UH"~LVVi"V~~L9191 (3:7) 

MKE6F LgmC)f'Uu,,~wVi"V~~L9191 (3:7) 

MKE6G LgmC)f'UU"~ LvVi"v~~m91 (3 :7) 

MKE6H LgmC)f'Utt"~avVi,,v~~t9191 (2:3) 

MKEIjI tgmC)f'Ulm~lVVi"v~~l9191 (2:3) 

"" "" lV'YmV~C)fl9191MKE6J 

MKE6K lvVi"V~~191911m~llJ'Y11'UV" (1 :9) 

'" "flljW~'\JV..:J'!1'lJ 

d '" '\JV..:JH,I..:J'CY'\Jl1 

d '" '\JV..:JU'\J..:J'CY'\J11 

d '" '\JV..:JU'\J..:J'CY'\Jl1 

d '" '\JV..:JU'\J..:J'CY'\Jl1 

d '" '\JV..:JU'\J..:J'CY'\Jl1 

d '" '\JV..:JH'\J..:J'CY'\Jl1 

d '" '\JV.;jlL'\J..:J'CY'\J11 

d '" '\JV..:JU'\J..:J'CY'\Jl1 

.ad '" . 
'\JV..:JH'\J..:J'CY111 "V..:JVV'U 

.a Id '" '\JV..:Ju'\J..:J'CYl'I,mv..:Jvv'U 

d",,,, 
'\JFJ..:JU'\J..:J'CY1'\J[J1 

thwufI (fl i'lJ) 

3.4 

2.3 

3.2 

2.5 

14.6 

18.5 

21.0 

46.7 

12.5 

13.6 

9.3 

• 

~ '" I '" ~'" I <Ii I ~I I "SW620 C)f..:JlJTl1 IC50 'UV[Jfl11 0.001 J..lg/ml C)f..:J'UV[Jfl11Tl1 IC50 '\J~N[Jl Doxorubicin (l..:J 90 1'Y111lJ'UV[J1..:J'UV[J 

vil',f,rv..:Jvilf11'j'Yl~HYV'lJl~lJl~lJl~ml1fh~mj'Uv'U~u',j ril'Hi''lJ1C)f''~lJ~1~..:J'b'ij91g'U~ ..f..:J 4 'b'ij~ ~1 IC50 

~i,rv~''U'li1..:J 0.06 - 5.95 J..lg/ml 1~[J~'CY1'j MKE4H-4 'CYllJ1'j(l5'IJJ..:J1C)f"~lJ~1~..:J BT474, Hep-G2H"~ 
KATO-III '~~~~\l1f1f11'j'Yl~'CYU'IJ,r1[J~1 IC50 l'Vilti'IJ 3.28, 0.30 U"~ 0.06 J..lg/ml 9l1lJ"Wi'IJ 'CYl'j 

MKE4F-2 'CYllJ1'j(l5'IJJ..:J1C)f"~lJ~1~..:J Chago '~~~~\l1f1f11'j'Yl~'CYV'IJ~1[J~1 ICso l'Vilti'IJ 0.70 J..lg/ml 



. 
'" ~l'n:j'Vl 13 

colorimetric assay 

. " d ~iI 
ffll'VlUtln L~ fl11lJl,rlJ,r'U'\J 6.:j ffl'HYn~11 tlltl li ffllJ l'Hltitlti.:j m II~1tyl~ tl1~\l6.:j 

"dd tl"d"
19HHllJ~lH'Vl 50 1 6'H9f'U~ (ICso' Jlg/ml) 

"" 'If'U~l9f~~lJ~lH" d 
BT474 Hep-G2 KATO-Ill SW620Chago 

MKE4F-2 5.95 0.70 0.37 2.84 < 0.001 

MKE4H-4 3.28 3.27 0.30 0.06 < 0.001 

MKE4I-t 3.43 4.11 0.56 0.53 < 0.001 

M1<E6F-5 4.91 1.78 0.70 1.56 < 0.001 

Doxorubicin 0.53 0.47 0.60 0.57 0.09 

~ j. " 
~1f)ml~l1~ff6tlfl11lJtll~'Vlli\l6.:jffll MKE4F-2, MKE4H-4, MKE4I-4 U~~ MKE6F-5 ~1t1 

"" "" "'1 '1 ~I I ~I "".t I1'Vlfl'Ufl'Vl'UmW6llmlJll'Vlnnn Yltl11ffll MKE4F-2 im~ MKE6F-5 llJ'U~ntllff'Vlli U~ffll MKE4H-4• 
U~~ MKE4I-4 l~lJffl'::r·mlJ ~.:jl111~Yll~ffll MKE4f-2 U~~ MKE6F-5 'tl11ml~M~1t11'VlfliJfl'Vll.:jffltln 

l~lfflflill~m~~~tf'Vllltl1m .:jff~l.:j'Vll.:jlflij 

mf)ffltlnl'li'lJ ltll~6'U NMR \l6.:jffll MKE4F-2 i'U~iTVi'l~~~lt1 CDCI) (mYl~ 4) YltlfftytylW 

\l6.:j ltll~6'U 5 n~lJ '~utiff~~lW~~l chemical shift 12.62 ppm ~.:jl~'Uff~tylW\l6.:j ltllI'l6'U~~66Q 

ntl11~'~~l6f)~~ ~1'U1'U I i1, chemical shift 8.00 ppm 1~'Uff~tylW\l6.:j116hlJ1~n ltlll'l6'U ~1'U1'U 2 

i1, chemical shift 7.00 ppm 1~'UfftytylW\l6.:j116 hlJ1~nltll~6'U ~1'U1'U 2 i1, chemical shift 6.50 ppm 

1~'UfftytylW\l6.:j ltll~6'U~~66~ntl6~~6lJmi'tl6'U'lfiJ~ Sp2 ~1'U1'U 1 i1, chemical shift 3.96, 3.92, 
, I It" 

3.90 U~~ 3.86 ppm 1~'Uff~~lW\l6.:j ltll~6'Uli~66~ntlmi'tl6'Uli~6ntl6~~6lJlil~'lfiJ~~'U i'UliiHi6 

11~llJ'Vl6f)~ (-OCR) ~1'U1'U 4 'V~ ltll~6'U 12 i1 ~lnmltll~lJ1~~~\l6.:j ltlH16'U NMR \l6.:jffll 

MKE4F-2 Yltl111~'Uffllt'Umim.J~111'U (flavone) ij1.:jU111'Ultl'U~'UU~~ijmjllJ'Vl6f)~~6 t 'U911U11U.:j
• OJ 

.Ii '1_1 'I 0 ~I I 

para 9f.:j~~lnm coupling constant \l6.:j llJl~6'U l'Um~m'U.:j chemical shift 8.00 ppm U~~ 7.00 ppm 9f.:j 

l'vilntl 8.8 U~~ 9.2 Hz Yltl·h~'U1.:jU111'UU6hlJ1~n~ij11~U'Vl'U~~66Qt'U91111'\1U.:j~ 4 rl1'\1i'tl,r6'1q!~~1f) 

mftl6'U NMR (fl1Yl~ 5) Yltlff~~lW 16 ff~~lW '~uti 178.94, 161.72, 158.76, 156.00, 152.81, 

'.c:S .cI.cS " 152.35, 138.74, 130.14, 122.84, 114.09, 106.63,90.32,60.87,60.13, 56.30 u~~ 55.43 Uff~.:j11lJfflllJlJ 

o tI ," Q.I.d .c9 ~I 
~llJ1'Umltl6'U6t11.:j'U6t1 16 6~~6lJ U~~fftytylW'Vl chemical shift 130.14 u~~ 114.09 ppm 9f.:jllJlJ 

. ." 
ff~tylW\l6.:j Sp2 \l6.:j116 hlJ1~f)mftl6'U6~~6lJijfl11lJ\T.:jf)·;hff~~lW~lJ'1 m~11lJ1t1g.:jliffty~lwUij 

. " " ml~6lJlltln'U Uff~.:j11m~ijmi'tl6'U 2 6~~6lJli~1 chemical shift 1l.:jff6.:jU ~lf)mllmtJ'l.J1litltl 

ltll~6lJ NMR \l6.:jffll MKE4F-2 ntlffll 5-hydroxy-6,7,8-trimethoxy-2-(4-methoxyphenyl)-4H

• 

http:106.63,90.32,60.87,60.13


<!I ... ..Ii... ,. , , • 
ch:om~n-4-one 'H'H) 5-demethyltanger~tin (flTVfVl 2) ~'1lJ\T91~ IlJmfl" CI~1807 VflJ11fl1 chemical shift 

iitil~n~!fitJ'In\J:J1rl,r'ltLfffl'll\J911~H~ 14 

OH 0 

fI1~~ 2 \T91'llm'lff~WlJtNffl~ MKE4F-2 

. 
fl1'll'lVi 14 hhflt)\J NMR 'Ut)'1ff1'l MKE4F-2 H"~ 5-hydroxy-6,7,8-trimethoxy-2-(4-methoxyphenyI)

4H-chromen-4-one 

~ltLl1tl'llthflt)\J chemical shift 'Ut)'1ff1'l 

MKE4F-2 (ppm) 

chemical shift 'Ut)'1ff1'l 5-hydroxy-6,7,8-trimethoxy

2-( 4-methoxypheny 1)-4H -chromen-4-one (ppm) 

3 

2' 
3' 

5' 

6' 

OCHJ 

6.50 

8.00 

7.00 

7.00 

8.00 

3.86,3.90, 3.92, 3.96 

6.61 

7.91 

7.05 

7.05 

7.91 

3.91,3.97,3.99,4.13 

• 

'Ut)'1lthlPlt)\J 3 n~lJ fit) fft1Jt1J1W~til chemical shift 4.66 !m~ 4.72 ppm ~'1!~'Wfft1Jt1J1W~'Ut)'1 hh91t)\J~ 

~t)t)~nlJ Sp2 fI1flJmJ~iivi\J1i~~, chemical shift 3.5 ppm !~\Jfft1Jt1J1W'Ut)'1 hhflt)'W~~mllJfl1flJt)\J~~t) 

nlJt)~91mJ1il~~'W (heteroatom), chemical shift 2.26-0.23 ppm !~\Jfft1Jt1J1W'Ut)'1 hhflt)'W~~t)t)~nlJ 

t)~91t)lJfI11lJt)\J']f~fI spJ 'Ut)'111~ -CH2- !m~ -CHJ ffl'\1i'mrm.jmnmn'iJnlPli'lJfI11lJt)'W NMR (fI1~~ 7) 

~lJfft1Jt1J1W 30 fft1Jt1J1W l~Hfi 156.82, 106.01, 80.68, 76.14, 72.10, 52.33, 52.21,48.93,48.67,46.84, 

45.30,39.50,36.07,35.32,34.96,34.66,33.81,32.56, 31.60, 31.29, 30.73, 30.44, 28.53, 28.02, 26.57, 
I do ~A 0 fI ,,, 

22.67, 21.99, 21.86, 19.18, 18.32!m~ 17.81 Ufffl'l11lJffl~\JlJ~1\J1\JfI1'llJt)'Wt)tJl'l\Jt)tJ 30 t)~91t)lJ 

fft1Jt1J1W ~,~ufffl'l11ffl~diifl11lJt)'W ~!nflvi'W 1i~~ vi'W 1i~ tL"~ iimflJt)\J ~~t)t) ~nlJt)~91t)lJ~\J 

http:45.30,39.50,36.07,35.32,34.96,34.66,33.81,32.56
http:52.21,48.93,48.67,46.84
http:2.26-0.23


'jJ ... 'I_I .. ~II

(heteroatom) ~1t1 ~lf1Clfl'lHU~'\lfl-!J LlJ'j~fl'U!1Cl~tll'rUfl'U NMR VfUl1ffl'j MKE6F-5 llJ'Uffl'j triterpenoid 
III 

U~~fl-!Jfl1fftloU'm.J"'YI1-!Jff111f11~ 'jff1tlih.J1f1f1'jlu t 'UfI1'j~ ff'il1f'YIHU 1 m-!Jff~l-!J'\lfl-!Jffl';j
~ ~ 

-W'U i-w'lf mlJ ~'YItI1'UUl1-!J'lfl~ ff~{ih!1Cl~-W'U i-w'lf Vj'UillJ~nfl-!J'\llJiJ;fli'YItll~lffl'\ffifl Aglaia 

elaeagnoidea (A. Juss.) Benth. ~-!Jl~'U-W'lf~flQi'Ul-!Jff Meliaceae n;flffll1'tlJ'I1Cl1t1;'fl 1~tI'YI1-!Jflltlt~ 

n-tlflil m~~fI1:Utl~, U~-!J'\lll, ~ll1lJl flltl~~1''Uflflfln-tiflil ff-!Jltl1t1~fh, Jl~-!J, ~-!Jtl';j Vj'U'~'Uih~-!J~'U iJ 
~ ~ 

III 

fI1';jm~mtlilt'Ul'\l~ Indomalesian '~i-!Jll~~'Ul~tI ~1"-!JfI1 Vj~l !lt1~'UllJ l'YIti nlJ~'lfl m!Cl!;tI 

"" 'I d d ~ "" _ I~ .. liJ 'jJ ... d ~I liJ ~ 'jJ d _I 'I _ f.! 
fl'U A~'U!9ftl l'ICllJlJ'Uff L~'I11'U!!Cl~flflff!I'\';jlM !lJ'U LlJtI'UI'\'U'\l'U1~!Clfl\T-!JlJ';j~mw 8-15 !lJm t'U~lJ';j '\lfl'U 

'\l'Ul'U t 'Uvfltl!1 tI-!J\PlHoU'llJn'U'U'U llf1'U i 'U "lfflflflfl1!'U'U"lffl1WfI1!'\l'U -!J flflfl~ flfll'\llJ~llJ t 'U ~ flfl1~f1~1'11 ~fl-!J 

f1~'U~flfl 5 f1~'U ltl'U~~n'U!1J'U~l1~lt1 iJ!fIff';jil~ 5 ~'U til'U1!~'U!';j~!;fllJ~~n'U!~'U'I1Clfl~~'U'llflJf-!J11~ 
iiflltlt'U flflfliJfI~'U!~tI-!J 5 f1~'U flflfl~flfl'1'U"lfl-!J!~fl'Un'UtI1t1'U-Vjq~~fI1t1'U ~·m1 iJ 2 !lJ~fl !lJ~fl~l1'\lfl'U 

'jJ & 1'jJ d 'jJ & d _I '" d "" 'jJ 'I I "I d

'\l'Ul'U ~1'U'I1'U-!J tl-!J~'Uflflfl flflfll'U'I1'U-!J!';jtl'UlJ';j~f1'UfI'U lJWfll;llJ HCl~f1 L'U'lfl-!J!~fl'UlJ'UltllJ-mfl~ltllJ 

Q.I " , , d ~~9J 
(Wongprasert, T., et ai, 201l) ClflfJW~'\lfl-!Jffl'U\PlN'l '\lfl-!JlJ~f1fl-!J'\llJllfffl-!J 'UfllVj'YI 3 'illflfl1';jff'Utl'U'\lfl1;jCl 

il il1i~Vj'Ufl1';it1llJ~nfl-!J'\llJ i111 ,*11';j~ lt1'lf1f'YI l-!Jtllll~fl Vl-!J 1~ Vjl IIVlv-!Jfl1';i ';j lV-!Jl'U'YI NVjqflfJ~lff\Plfil ill 

26 




Ji • 't"~,. c:. Q.I I ~.A d Q.a
Entamoeba histolytica C)f,:jfltl L li1flfl L 1flU~'UO,:jf.'l'HYflflli{JlU'Utl,:jlJ:::fltl,:j'UlJU~:::'Y'l'lftl'Wtlfl 3 'If'W~ fltl 

Stemona tuberosa, Aglaia edulis, Aglaia elaeagnoidea U~::: Aglaia odorata ~U'hffl1ffn~litJ1U'Utl,:jn,:j 
''1~ ''''.!~ '" ~ , '" 'I

lJ:::fltl,:j'UlJ LliH~fl1nlf1fftlUdllJq'Vl1ifll'Wtl:::lJU1WJtJm IC99 496 nglml U~:::ffl1fffl~litJ1U LU'Utl,:j Stemona 

i '" .c:9 «v.atuberosa lim IC99 638 nglml (Tasanor, 0., et ai, 2007) U~:::~U11tJ,:jl'Wfl11f1fl'l:llfl11m:::~ltJfld'Utl,:jWlf 

l'WfffJ~ Aglaia lf1mnuidtldl,:j~lflf11~,:jfl1 ,j,:jfl~l!'Vlf1 l'VltJ !1tJfI'WllJ U~:::tltlff!911!~tJ lf1tJf1fl'l:ll~lfl 
'" ~ ~~ ~ ""d
~fl'l:lW:::'Vll,:jfl1tJm~'Utl,:j91'W llJ u~:::'Utllo!~'Utl,:jfl!tl'Wm (Muellner, A.N., Greger, H. and Pannell, C.M., 

" 2009) 'Wtlfl~lflil5,:j~uihltJ,:jl'Wfl11f1fl'l:lmltl,:j;th:::fltlU'Vll,:j!flij~dm'Vlflijfl GC-MS 'Utl,:jffl1ffnflltl'Vll 

'Wtl~'Utl,:jlulJ:::ntl,:j'UlJ ~Uffl1 caryophyllene, IH-pyrrole-l'methyl, 3-hexanol-3,5-dimethyl, 7-chloro-3

(4-methyl-l-piperazinyi)-4H-l ,2,4-benzothiadiazinel U~::: I-dioxide (Rajeswari, N.R. and Muthuchelian 

K..,201i) 

17 



, ., 
nlt1Utl~~Bmu0uu~'f)t11f)1J,nui~t1'u"u~0't1 

,:j1'U1\lfJdff1lJl'Hlfi~fI'HI':I'Yi'lfff~'U l~,)~l'UTU 13 'lf11 ~ \J1fl~'lfff~'U l~,)~~~1.1~-.Hld1,:jlJ1\J1fl 
~'VW1'UUM,:j'lf1~hh,:jtr~1J',:jl1lJ~~1'U1'U 40 'lf11 ~ ~ljfl11lJ ff1lJl')(l il1.15,:jfl1') t\J~ qjt~1.1 l~'\JijWIH'1rl'lJ~t~,:j 

UC'1~'~t~'Uvh/f;1.1tC)fC'1rl''tlfl~ '~un t1'ijfJff1lJff1'U <'1 1.1), fi~tff1ih (11.1), lJ~nij,:j (J',:j11.1LtC'1~~,:j), lJ~nij,:j1mll 
". , 

(11.1), ,j'1111C'11lJ (11.1), ~lttyij (l'i,:j11.1ttC'1~fl,:j), fl'UViffij (fl,:j), ,)1,:j 1~'U (11.1), t9JfJ1~lJ (11.1), ~~ lf1ih (11.1), 

'\J1'U1,:j (~C'1), -W'U'lf1~ (11.1) uC'1~ ~C'1ij,:j~m1fJ (11.1) 1~fJ~ff1,)ffn~l1fJ1Utm'l1'UijC'1~ljm1lJt~'UVill~ij 
tC)fC'1rl'lJ~t~,:j BT474, Chago uC'1~ Hep-G2 lJ1fl~'Q'~\J1flff1,)ffn~l1fJ11.1~'lflYlJ'U'~,)~'Vl~ffij1.1 ;jijff1,)ffn~ 

l1fJ11.1'\Jij,:j1Ut9JfJ1~lJ lj~l ICso 6.53, 6.83 LtC'1~ 4.67Ilg/ml ~llJ~li1.1 ff1'U~1,)tmfJ1.1tVifJ1.1 doxorubicin lj 

~1 IC 0.53, 0.47 LtC'1~ 0.60 Ilg/ml ~llJ~li1.1 ff1,)ffn~l1fJ11.1~ljfl11lJt~'UVill~mC)fC'1rl'lJ~t~,:j KATO-IIIso 

UC'1~ SW620 lJ1fl~'Q'~\J1flfl1,)'Vl~ffij1.1 ;jijff1,)ffn~l1fJ11.1'\Jij,:j11.1lJ~nij,:j'\JlJ lj~l IC 0.49 uC'1~ 0.72 so 


Ilg/ml trlmmfJ1.1tVifJ1.1n1.1ff1') doxorubicin ~,:jlj~l ICso 0.57 uC'1~ 0.09 Ilg/ml ~llJ~li1.1 

~ , 

, ~ 0 Q .r::::t. ~ 

lJ~flij,:j'IJlJ (Aglaia elaeagnoidea (A. Juss.) Benth.) \!mC'1ijfl'U1lJ1UfJflUC'1~111ff1')1.1')'Q''Vl1it~ij'Vl~ffij1.1 

~11lJff11J1')(lil1.15,:jfl1,) t\J~ Ult~1.11 ~'lJij,:jtC)fC'1rl'lJ~t~,:j ff1,) ffn~l1fJ11.1tij'Vll'U ijC'1'\Jij,:j11.1lJ~nij,:j'IJlJ(lmWfll~'U 3 
" OJ 

ff1'U f)ij ff1'Uffn~t~mC)f'U, ff1'Uffn~mYlC'1ij~CHt~~ UC'1~ff1'Uffn~J1 t~ijtWflff1')ijijm~'UflcilJ" ~llJffft1'V'1• 
m1lJii,T1'IJij,:jff1') ij,:jr1'tl,)~flij1.1~iii 'U ffUffn~l1fJ11.1 trlml1' 'tl'Vl ~ffij1.1n1.1tC)fC'1rl'lJ~t~ ,:j~'I.d1ff1'U ffn~ 

I I ", " 

tijYlC'1ij~CH~~~ljm1lJt~'UVill~ijtC)fC'1rl'lJ~t~ ,:jlJ1f1Vi'Q'~~1imm fJUtVi(J1.1n'U1'U 3 ff1'Uui,:j f'lC'I1'U~1,)1,:jVi 7 i,:ju'U 

ff1'Uffn~tijYlC'1ij~CHt~~~,:j\!mWfI~ij l'tl~1m'Vlfll1flflij~lJlnmlJ1l'Vlm1Vll~ff1,) 12 uvlm-t'U ;jij MKE 1-12 

ff1,) MKE4 UC'1~ MKE6 Uff~,:j~C'1f11,)'Vl~ffij1.1fl11lJt~'U Vill~mC)fC'1 rl'lJ~t~ ,:j~~ff~~,:jt11lJ1tWfI~ij~1m'Vlfll1fl• 
flij~lJlnm1J11'Vlm1VlufI ff1')J',:jffij~uvlm-t'U\! flU(JfI~l~ij1'tlUflffij,:j') ij1.1 ,~ffUijijfllJ111C'11Vuvlm-t'U 

ff1,) MKE4 11~,:jfllm(JfI'~ff1')~\hl'tl'Vl~ffij1.1nUtC)fC'1rl'lJ~t~,:j 3 ~1 ;jij ff1,) MKE4F-2, MKE4H-4 UC'1~ 

MKE41-4 ff1'Uff1,) MKE6 11~,:jfll')tWfI~'Uff~'~ff1,) 1 ~1l'tl'Vl~ffij1.1nUtC)fC'1rl'lJ~t~,:j ;jij MKE6F-5 ~C'1f1l,)• 
QI tI d I Q.I Q.I t 

'Vl~ffij1.1fl1.1tC)fC'1C'1lJ~tH~1.111 ff1')l'Jfl911 MKE4F-2, MKE4H-4, MKE4I-4 UC'1~ MKE6F-5 ff11J1')t1(J1.1(J,:jfl1,) 

t\J~qjt~U l~'\Jij,:jtC)fC'1rl'lJ~t~,:jJ',:j 5 'lf11~ l~i,:j~C'11'U~1,)1,:j~ 13 l~mQ~l~nUtC)fC'1rl'lJ~t~,:j SW620 (human 

d.ct, 3J' ~ " 0Q.I

colon adenocarcinoma A TCC no. CCL 227) C)f,:jlJfl1 ICso 'Uij(JfI11 0.00 I Ilg/ml C)f,:jV,:jfl,:j~ij,:j'Vl1fll,)'Vl~ffij1.1 

t~lJt~lJt~ijm~l~ml'Uij'U~ij''tl trlmmvUtVi(J1.1n1.1~l ICso 'lJij,:j Doxorubicin ~1.1l1ff1,)~UVfI'~\J1fl11.1 

lJ~nij,:j'\JlJljm1lJtt91fl~1,:jUij(Jfll1~,:j 90 t'Vht~'Uijd1,:jUij(J ffll1~1.1tC)fC'1rl'lJ~t~ ,:j'lfl1~g'U., J',:j 4 'lf11~ ;jij 

tI d .ct , 11 I 
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