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I .. <I <ai ~ I "'-'i' <;' .,_ .d .d I 
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Abstract 

Pinostrobin, a flavanone from Boesenbergia pandurata, was previously identified as an 

inhibitor of Ca
2
+-signal mediated growth regulation in Saccharomyces cerevisiae. This study 

aimed to investigate the anti-proliferative activity of pinostrobin and the liposome-encapsulated 

pinostrobin (LipoPino) in some human cancer cell lines, as well as determine the effect of 

pinostrobin on cell cycle progression. Cytotoxicity of free- and liposome encapsulated-

pinostrobin against Jurkat, KATOIII, SW620, HepG2, Ca-Ski and BT474 cell lines was assessed. 

Among the tested cell lines, KATOIII cells were the most sensitive to pinostrobin. The use of 

liposomal pinostrobin showed significantly enhance the cytotoxic effect of pinostrobin in all cell 

lines studied (except for BT474 and SW620 which showed highly toxic to liposome) with IC50 

values ranging from 2.6 - 9.3 µM exhibited 2.7 - >20.9 times higher cytotoxic effect than those of 

the free form. A flow cytometric analysis revealed that 2x IC50 concentration of pinotrobin treated 

cells caused significantly increase in sub G1 population at 96 h of Jurkat T cells and BT474 

while caused G2/M cell cycle arrest in KATO Ill cells. The results suggested that pinostrobin 

should be a potential candidate for various cancer therapies and liposome could be a vehicle of 

choice to improve the efficacy of pinostrobin. 
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'U'Yl\11 

-;;lt .?°I II 'I _,. -;;lt II II , ) 
u l-lPL 2012 Lu'U 22 ~'l'Ul-l'U b'U'eln 20 u"1l'l-.:J'Vl'U'l (http://www.who.1nt/cancer/about/facts/ 

..,. .. .c!I J J .J 
"ll'el-.:imii1r.i1nn:r:r:1-J"l11i;; 'Vl:i''elil'ltoi'ln~1:r'el'eln9'Vlfitoi'lnfi:r:rii"ll1i;; (Sneader, 1996) Ln'eluri:r-.:iviu-.:i"1l'el-.:Jtl'l'Vl 

., 
c.hun1:rfu:r'el-.:JLrMJ'el-.:Jr-1n1:r'el1V11:rLL~~m"1l'el-.:J~'Vlfj'elLiJ1n1i-.:iLLrmJ rifll. 1994 

'I ... .., .,. ... J ... I 'I II ?I 'i' II .., d .., .?'I .., 'i' 
"JJ'el-.:J~'l:i' b'We.J~ (?JJ1ru'1fi:i':i'il"ll'l[Wl!-.:Jl-J'eltll-J'l n ~'ll-J'lnl b"ll Lu'U br!N~:i''l-.:J'Vl~n LYl'el n'l:i'Yl [?J.J'U'l Lu'U!.11:i'ntt'l b:i'rl 

"' 

J3-carotene, curcumin, 

epigallocatechin gallate, genistein, resveratrol, gingerol, and capsaicin LU'U~'U (Bachrach Lb~~ 

Wang, 2002; Sastry, 2004; Suresh LL~~riru~. 2009; . Lee bb~~riru~. 2011) 
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?.I?.........,. -=I '1.1• -=1.1 ~ ... 'I o -=l<t <!I "ti !11".,. -=I 
LU b8.ll3-J3-J'lfin1J'L(;l:i'm,J bi!-lti.:Jtl')n 3-Ju:i':::'Cl'Ylfifl'1Yl b'tJn'1:i''W'1Yl'11PlL'el'WL'el Vl:i''elt.1'1 L"1J'1 • .-,L8.ll~~ b!Pl~.:J 3-Jfll'l'13-JL~mn 

., 
~'l'Wi'lU:i':::'11J'l nm~ [Pl.:) LL(;1U:i':::, L~tl'l'°l'W'1.:JVl~'1tlU:i':::, ~'l'W3-J'1 n ~'l'Wi'lU:i':::n'el1J ~'ltl L'eliJ'W'llUIPl (;1'1-:J 1 

d 
L'll'ellJ (linker) 

.J ~ ,=I r 
L·JJ'W Yl'Wfi:::'e!Lfi'el:i' (Zhu LL~::: Mahato, 2010) 

'1 .., • I d-=1 ?I ,,/ '1 , ... t ?I I J d ?I d... 'I" d ... 
b"ll3-J'Wu:i':::'11J'ln'YU-J cholesterol Lu'W·ci'l'Wb3-J3-J"ll'l Lu'W~'1:i'n~3-JVl'W.:J'YlLu'W'Yl'Wt13-J b'll L'W'el.:J'°l'1n3-J 

.._ 0 'I t, • i ~ ... I ,J' <V I .,.,J' ? -=I I 

L'Yll°l'Wl°l liposome incorporation 'Yl'1 bVlu:i':::'Cl'YlfiJ7'1Yln1:i'~'1L'll'el:i"11Pl.:Jn~'1'l!Pl"ll'Wb!Plt13-J'°1'1 Minimal 

~'W'Y'l1Jn1:i'L~~,J1:::~'Ylfifl'1Ylm Amphotericin B-desooxycholate (AMB-DOC) L!Pltln1:i'L~l°l'l'13-J1'el'W 

2 



70°C bU'WVH-l1 20 'W1Yl Heat Amphotericin B-desooxycholate (hAMB-DOC) bb~:;"Jli11?1~b~:1-Jn1tJu 

bVl~t1.:i V1i.:ir.i1nn1r1~M1:l-l~'el'W Heat and centrifugation Amphotericin B-desooxycholate (hcAMB-

I fl' t, fl' 

DOC) bb~:;b~'elblli'tlUbYltl'UU:i':;th•'lfiJl1Yl9'Vlfin1:i'~1'Wb~'el:i'1 yj1J~1 hAMB-DOC iJ9'VlfiL'Wn1:i'~1'Wn1:i' 

A J ~J t., ! ~ Cl~ 

b"'l:i'qj"ll'el.:ib"ll'el:i'1Ll'l:I-J"ll'W"'l1nn1:i'L"llt11 AMB-DOC bL~:;'Vl.:i hAMB-DOC bb~:; hcAMB-DOC :I-Jrl'l1:1-JbU'WYltt 

., ., 
Carvasol bt?ltl n1:i'1J:i':i'toi 1u1~ bUb8J!:l-l bb~:;~1n1r~ntt1 '°1'J1:l-l~1:l-l1nl L 'Wn1:i'~1'Wb~®toi~'W'Vl1ii.:iri®mb~:; • • 

I 0, 

yj1J~1 n1:i'1J:i':i''°l~1 ri.:i n ~1') L 'Wb~ bUb 81!:1-J'll 1m b ~:I-JU:i':;~'VlfiJl1Yl 1 'I-Jn1 rtTrnr.:i n1:i' • 

'I 11 'i'. l'i' ~ _: s, "" 'i' o .,. J J 
'LI:i':i''1 b'W b~ bU b"ll:1-J (LipoOA) Lb~:;l"lntt19'Vlnln1'W'1~"11Yl bl?ltl'Vl1n1:i''Vll?l~'el1Jn1Jb"ll'ell?l'eltl1 methicilin-

iu ~~n1:i'~ntt1Vl1f11 Minimal Bactericidal Concentration (MBC) Yl'U~1b~f11 MBC "11®.:i LipoOA 

'i'. l'i' "" .,. . .d ?I J., s,'I s, ,. a , d 'I 11 'i'. l'i' 
bUb8l!:1-J L'Vltl'Un'U~1:i' oxaliplatin 8J!.:iLu'Wtl1'Vl b"ll b'Wn1:i'l?J1'Wb8J!~~:1-J:;LNYl'U'l1 curcumin 'Vl1J:i':i''1 b'W b~ bUb8l!:I-J 

.. 
..,, "''I S, 6" <I O 11 !{ "" 11 """ I 
:l-l9'Ylfi b'Wn1:i'ln1'WL8Jl~~:l-l:;LN~1 b'Cl"ll'Wl?l Colo205 bl?ll?ln'"l1 oxaliplatin 
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r ~ I I 

~'W'Vl1~1:i''e1'e1n9'Vlfitl''IJ6-:i,jn n1:i'~-:Ji 'lJ'lJ1nlLL'°1~ L~m.JL'W~~ (,1 6n-:J LU'W:i'~'IJ'IJvi..rOO-J'W1 b~E.I (Shitamukai LL~~ 

'1 ii cf .c!i ,=I ~ i,I i:: CV t A~ 

b~ fol'e) vib'W~b'Vl:i'U'W 'Vl:i''e1 5-hydroxy-7-methoxyflavanone ".ll-:J b~LL~~s:!9'VlfiEJ'IJEJ-:i"Jtln1:i'~-:Ji')J')J1nJ 

LL'°1~L~m.JL'W~~r,f (Wangkangwan LL~~folru~ (2009)) 

m~"ll1E.IL'Vl~'e1-:J (B. pandurata) LU'W~"llL'WrNPT Zingiberaceae ~"J'W"ll'e1-:J:i'1n'Vl1''e1L'Vl~1 L~\Jn 

,, 
,::n:w11-n LU'W~r;imh~n'el'IJL 'W'e11'Vl1:i'L 'VlEJ'IJ1-:J"llil~ 'W'e1nr.i1 nil m:wJJi'.1U'lJ'lJ11 'VlEJ 1~~n1:i'L -n1 'Wn1:i'fn~1 

,, 
b'W~b'Vl:i'U'W i-:iil Smalarz LL~~folru~ (2006) L~:i'1E.ls:!1'W~1 vi'L'W~b'Vl:i'U'Wtoi1n Polygonum lapathifolium ~ 

"" .,. .d..l' ""d.d..J' ... "" ,d 
LL'IJ'IJ'e)~Yl'e)Ylb'Vl"Jl~ b~E.1:Wn1:i'i;!1E.ILYl:W"ll'Wi;J1:W '°1"J1:W L"ll:W"ll'W'VlLYl:W"ll'W"lJ'e)-:JYlb'W~b'Vl:i"IJ'W b~E.1Yl'IJ"J1'Vl 10 'W1 b'W 

~ ff' 0 'I" ff' i, d ~ ~ ff'O "" ff' 1J d 'I ~ ~ 
b:W~1:i' '1'11 b'VIL61!~~i;J1EJ:i''e)EJ~~ 25-60 'Vl 100 'W1 b'Wbil~1:i''Vl1 b'VIL8.ll~~i;J1EJ :i''e)E.I~~ 45-76 LL~~'Vl 1 bi! b'°1:i'b:W 

I 
,0411,, tr t, 0 (V ~ t, A.Cit, !'i' '9 

~1:i''Vl1 b'VIL"Jl~~i;)1EJ:i''e)EJ~~ 70-88 i;J1:W~1~'1J L:l.J'e)i;):i")fol~')EJ')fiEJ'e):WL"Jl~~ b~E.I~ Annexin V Ashidi LL~~ 

.. 
'"1ru~ (2007) 'Vl~~'e1'lJ9'Vlfi"ll'e1-:i~tu~'L'Vl:i'U'WL'W:W~Lls:iL~~L~'e1~"1J1"J"lli°l~ CCRF-CEM Yl'IJ~1vitu~'L'Vl:i'U'W~ 

( ) .d11tl O .,J " 'I ~ .,. d .l'I ."I' ... 0 ... 'I d O ~ !:) ... 
ROS Yl b 'Vl1~1EJLEJ'e)~:l.J b:W bi;lfol'e)'WL~:i'E.l'VlLu'Wu'°l'°lE.1~11-l'lJ b'Wn1:i'L'Vl'WE.l"J'W1n1:i'i;l1EJLL'IJ'IJ'e)~Yl'e)Yl b'Vl·n~ E.1-:J 
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.. I I 

hJ~j1EJ'11'W9'Ylfi~1umn-w~~1'W"l'WL'WL8Jl~~1~u~:;L1~~'W 1 'W'elnL'VIU'eltoi1n~:;Ll~Lil~L~'el~"111"l~'el~"llil~ 

I .. 

L'WmJj:;~'Ylfin1~mj'el'e'Jn9'Vlfi°ll'el~'WL'W~L'VljU'\JL'WL8Jl~~1~u~:;Ll~1J1~1u~ 

., 
tJ1JrJ~~t1mj~~icycy1ruLLfo'l~L~U~ f?1~j1tJ~1'WL'W Wangkangwan LL~:;fo'lru:; (2009) 

tl 'V ,J' .- ,J.,. II II II 

1n~~~n) ~"JU'el1'Vl1n~u~L"l!~~ RPMI 'Vl~ fetal bovine serum (FBS) rl"l1~L"11~°1J'Wj'eltJ~:; 1 0 "ll'el~ 
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,., ,., ,., 'i' .,. ~ ,., ,., ,., ......... .,. ,., ,., 4 
HEPES l-'l'l1i!L°.llil'll'U:i''Eltl~~ 1 'll'El-:1 b°.llL~tliJ W'l:i'L'l'Vll-'l'l1i!L'llil°.ll'U:i''Eltl~~ 1 °.ll'El-:lbYl'U'U1~'U'°ll-'l'l1ilb'llil'll'U 10 ., 

proliferation assay 

~ !I <;j _, J O O a" 

'El-:lfl11L1~L•.otl~ 'LJ:i'J'tl1n1fl1 CO2 J''Eltl~~ 5 'U1'U 1 '1-l:i''El 4 'l'U Li!'Ell-'IJ''Un1'1-l'U~L'l~1 1?1:i"l'°l~'El'LJ'°l1'U'l'UL1~~ 

d .,..,,. 'i' . . ....,.J 'i' 'i' "" 
Vl:i''El~"ll'll?l b~tl MTT prol1ferat1on assay 1?11il'lfiVl:i'1£M1'Ub~tl Mosmann (1983) b~tl b"ll MTT l-'l'l1il 

., 
bb~~~1'U'ltlJ'l-l1bU'ElfL:.U'Uf;ln1J'~~'ll?l'll'tl-:!b1~~ (% viability) t~uvhmrn~~'tl-:1 3 ~1 

4. n11br;11t1a.JL~ 'i:tlt'll~ n11Lr;i1t1~ bb~::V11m~1ruin'i:1.1i1'i:'V11fi1.1~'1.J'i'i~"l 1.11~ 'i:tl'i:'ll~ (LipoPino) • 

.::! er .c:::it. ,=I .c::i. tr ~ a., o ~~ .c:::il wd"o 
tl-:ltl-:ltl.lNl-'I~~ ll11-'l'l"ll1bl-'lil l-'ltl.l~'l'Vlt11fl11~1?1:i' iJ'l-l1'lVltl1~tl:i'1iJl-'l1bb'l-l-:1) il'lfin1:i'Ll?l:i'tlil~-:l'U Vl1n1rn~ii 

\,ilT-uu:r~','LJ'ln (ll1Yl~ 1) nu L"lllT'Ui'l"D'ltl dioleoyl-L-a-phosphatidylethanolamine (DOPE) 1-u 

., 
1?11iJ~1iu L~tlL;l"l~'tl t:rYl'Elfmtl-ui'll11~~~1tl '°l1n'W'Ul11:i'~b'l-ltll-'l~'tl t:rYl'Elfil'El'Eln~'lmbrfo1-utr,inroi-u bL~'l 
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'eltj~n'WVl'Cl'ell?llilbfl~Yhr.f L~mfW'Cl::'Cl1tJ phosphate-buffer saline (PBS, pH 7.4 tfh.J1(;1~ 40 

11 'i' ... d ... ii O 11. I ii .,J ... ... I ii O ii .,J 
bl-1 bl"l~'Cli;i~) 'Cl:;'Cl1tl'Vl'f.llliVIJJilVl'el-!I t.11 but.J~i!Wlmfl~'el-!I vortex mixer u1u 30 'l'W1'Vl (;l'ell?l'ltl'W1b"ll1Lfl~'el-!I 

• .,. ;: 0 11 'i' ~I ,,. 11. 1.-r d d .,. .., • I 
sonicator 'IJ1'1.l 20 'IJ1'Vl r.:nnU'W'IJ1Vl'Cl'ell?l bi! bl"l~TI'l'°l b1J1J'IJLVl'ltl-!l'Vl 13,000 x g '\..11'1.l 15 'IJ1'Vl (l?ll?lbbu'Cl-!I 

H2N~~lfN~NiO 
o H H 

(1) 

0 
(2) 

(3) 

tl~:;n'elU~'ltJ( 1) l"JJ31'utl~:;iu'ln~~ fl'el L'Cl~ L(;l'el~'el'Cl LUU t1-1N~~1-:iV1i n (2) 1 "1131''1.l~'l-rl'lti 

Dioleoylphosphatidylethanolamine (DOPE) LL'Cl:: (3) ~b'W~L'Vl~iiu 
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""' J~ ii I J ~ O ii ii ~ ::: ii 
'Ll'W (free pinostrobin) 'Vl b~'"l1nn1:i'U'Wb~':ltl'1 bU'Vl1n1:i'~1'11n~n'fl'W~':ltl'W1 2 f-lN Lb~~~~~1tlln~n'fl'W~':ltl 

~ .,. ::: o J~ ii~ .-ii d 
b~f>"l~'el LJ'l-JL'Vl'W r.i1n'W'W'W1~1:i'~~~1tl'Vl b~ blnbfol:i'1~~~r:imM'el'1 HPLC (Waters, Modal 515 liquid 

chromatography, Modal 2487 UV detector, luna5µsilica 250 x 4.60 mm Phenomenex 1,; mobile 

phase Dichloromethane/Methanol 90/10, v/v) ~1'W':ln!UJ'~~'Vlfifl1'Y'ln1:i''Ll:i':i'1'WL'W~L'Vl:i'U'WL'Wbg;i LUL°lll-l 

... 
UJ'~~'Vlfifl1'Y'ln1J'tlJ'J'1 (%)= mmruvi'1~3-J~'JJ'el'1-WL'W~L'Vl:i'D'W - 'WL'W~L'Vl:i'U'Wre)M~ x 100 

... 
(%Loading efficiency) m3-11 ruvi'1~:w ~'JJ'el"l-w'i: 'W~ 'i: 'Vl:i'U'W 

... 
% Loading Content= lli'3-11nl'Vl'1~3-J~'JJ'el'1~L'W~L'Vl:i'D'W - 'WL'W~L'Vl:i'U'Wre)~J'~ x 100 

... 
m3-11ruvi'1~3-ll?l'JJ'el'1L~ 'i:tl'i:8113-1 

-CII cf.de I i> .cl 
5, n1-abl'Pl'afJ:J-lb'l1~~b'W'eliq'el.:il.Pl'Jtlbfl'a'el.:I Transmission Electron Microscope (TEM) 

.J .,. ~ 'i' 'i' .. . . ,;i .,. ~ 'i'. l'i' ,. • f,! J I (V J.,.,. ~I 
Vl~:1-J 'Vlbln3-J 10 b3-l b'°1J'bl-Jg;i')J' LlpoPIno ~J''el blnl-Jb'U'Y'l1~ b~ bUb6lll-J 'WuJ'l-J1nl'Vlb'Vl1n'Ll'Vll-J 'W LipoPino bu'W 

.;,'i' .., ;:: a .J .- "' .- .,..,. d ,-1 
b'J~1'W1'W 6 "]j') b3-l'1 ~~'1'"l1n'W'WLnrnnmL°ll~~bb~~lnN L811g;ig;il?]')l-J'Jfin1J''JJ'el'1 Bozzola (2007) L'Y'l'el'6'l'el'1 ':J 

n1u1.~n~'el'11~'Vl:i':i'fil'W~L~nln:i''el'WLLtl'Ll~'el'1~1'W Transmission Electron Microscope (TEM) 

6. 01'a~O'H1 e-J~"ll'el.:l'Wb 'W~b 'Vl'a'U'W~i1 tpj'el'J!)~ O'a01'abb'iJ,:lb'l1~~ 

L1n1't13-JL6ll~~1~u'Vl~~'el'Ll~fol':l13-JL;l-l;'W"ll'el'1 1.25x10
5 

L811g;ii~'eli1g;i~~ln:i' lli'l-!11?1:i' 500 bl-JLM~ln:i' 

~'el~~3-J L~l-l~L'W~L'Vl:i'D'W~f-l':l13-JL;l-l;'WL'W'D':l'1 100 bl-!Lfol:i'LiJg;i1f ~1~fu Jurkat LLg;i~ KA TO Ill LLg;i~ 120 
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di _, d O G d G' •. .-1,, • I G' G' I, 

1 tN 4 'l'U Lil'elflJ'Un1'1,1'U"1L'l'Cl1 bntJbm.J'lL8l!'Cl'ClLL'Cl:::'Vl1n1J' fix L8l!'Cl'Cl"1'lUL'el'\ll1'U'el'Cl 70 Lu'elJ'L"ll'Ui;J LL'Cl:::tl'elil 

'" 
I, 0 .. .,, I I, 'i' d 
~'ltl Propidium iodide (Sigma, USA) 'U1L8l!'Cl'Cl"1-!ln'Cl1'lL"111i;JJ''l'°l~'eltJ b"1ULflJ''eM Flow cytometer 

(Beckman Coulter, USA) 

GraphPad Prism 5 (GraphPad Software) 

,.{ iv .a{ o "''1 .- a ... 'i' ~ 'i' ... 
1. f;l'VI fin1'a1Pl1'1Jn1'ab 'VUJ~1'1J'J'IJ"ll'el.:Jb'lli-li-l bi:l'IJ3J~b'a.:J'IJ1-3".ll'IJUI blrltl~ b 'IJ~ b 'Vl'a'IJ'IJ 

r.i1nJ'1t1,11un1J'';jr.furi'elumJ1~'\l'lu~1~Lt.l~L'VlJ'UUtoi1n P. lapathifolium il9'Vli~hun1n~ii 

o ~r crcr-=t ~ !'\itr aa~ 
'°l1'\..!'l'U"11'el-!IL8l!'Cl'Cl b'Cl'UiJ:::LNLil"1L'Cl'el"1"111'l "J!'U(?l Jurkat LL'Cl::: HL-60 (L8l!'Cl'Cl b'Cl'UiJ:::LNLil"1L'Cl'el"1"111'l human 

promyelocyte) (Smalarz LL'Cl:::flru::: (2006)) LL'Cl!: "l!U"1 CCRF-CEM (L8l!'Cl'ClL'Cl'WiJ:::Ll-:iLil"1L~'el"1"111'l T-

d d I ,: I,, ~ 0 ~ "''i' 
lymphoblast) (Ashidi LL'Cl:::flru::: (2007)) L'\l'l'el'\ll'°l!:'\llJ'1tJ'l19'Vlfii;J1'Un1J'b'\l'lil'°l1'U'l'U"ll'el-!I L8l!'Cl'Cl b"1tl'\l'l b't.!~ 

'i' .... ... 0 I ""' .... dj ,J' d , , dj ~ I "I .J'dl 
b'VlJ'tJ'U ilfl'l1il'°l1L'\l'l1!:i;J'el"l!'\..!"1"1l'fl-!l'fl'ltl'l!: '\,1J''elL'U'elLtl'el (organ or tissue spec1f1c) '\,1J''el bi! b'UJ'1tl-!11'U'\..!'°l-!I 

o ~ ii c! o !111 ~ er cv I cvJ a a ~ 
'Vl1n1J'fln'Jj'1~'Cln1J'i;J1'\..!n1J'b'\l'lil'°l1'\..!'l'\..!"ll'el-!IL8l!'Cl'Cl b't.!L8l!'Cl'Cl b'Cl't.!toi1n'fl'ltl'l!:(;11-!I 1 "1-!I'\..! il!:LNLil"1L'Cl'el"1"111'l 

., I I 

~1ii1rnuuu-:in1J'L~ii~1'1J'l'IJL"l!'Cl'ClLm'elt1'Cl::: 50 (1c50) LL~"1-:itui;i1J'1-:i~ 1 
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n) 

"11) 

140 

120 

Jurkat 

.i:- 100,r--=::::::::.:1=-c::::::l::=l 
:i5 80 
,!! 
> 60 
-;I. 

40 

20 

0 0.1 1 10 100 1000 
Concentration of Pinostrobin(uM) 

140 

120 

>.100-...----­
~ 

~ 80 

> 60 
';I!. 

40 

20 

KATO 111 

...,. Pinostrobin 

...... OMSO 

-+- Pinostrobin 
...... DMSO 

0 0.1 1 10 100 1000 
Concentration of Pinostrobin (uM) 
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fl) 

1 

12 

t 100 

i 80 
> 60 
'I- 40 

SW620 

.... Pinostrobin 

..- DMSO 

O 0.1 1 10 100 1000 
Concentration of Pinostrobln(uM) 

·. · · · .. : HepG2 

20 

0 0.1 1 10 100 1000 
Concentration of Pinostrobin(uM) 

+- Pinostrobin 
+ DMSO 
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BT474 

-+ Pinostrobin 
...., DMSO 

0 0.1 1 10 100 1000 

140 

120 

Concentration of Pinostrobin(uM) 

Ca-Ski 
+ Pinostrobin 
+ OMSO 

~ 10 - 80 i s: 60 
~ 40 

20 

0 0.1 1 10 100 1000 
Concentration of Pinostrobin(uM) 

J11~'V1 2 ~~"ll'el.:im u~t 'Vl'iih.1~'eln1'i'el~'a'elU1"ll'el.:iL'lt~Gi.~,h1:a1.:i,iilui~h.:i 81 L"llflf!Lfl'W 

<:ii .J' ~ .J' .-d 
3-1:t:bN n) Jurkat "11) KATOIII fol) SW620 '1) HepG2 "'l) BT474 tu) Ca-Ski QnLfl!N ~'W'el1Vl1J'LmNL"llflfl'Yl 

L~h.JriL'W~L'YlJ'1J'W ( • ) Vl1'el DMSO ( ■ ) ~fol'J1l.JL;l.J;'W~1'11 Ul.J~ 37 'el'1fll1L"llf!L;tl~ 'W1'\A 4 ')'W ')i;}~'eltl 

fl::;".ll'el'1L"llfli~i'.J;'r,li;iJ''eli;JLi;Jtl% MTT viability assay 

12 



a 
KATOIII 24.7 ± 4.5 ~~LN n:i'~L Yl1~'fl1Vl11 

:l-l:::L;~~1L~L Vlqj SW620 > 100 

a ., 
HepG2 > 100 ~:::LN~'l.J 

a ,,, 
BT474 61.9 ± 1.2 :l-l~LNL~1'Wil 

a a ,di 

Jurkat 48.0 ± 6.2 :1-l:::LN Lil (?'I L~'fl(?)".!11'l 

ii:::L;~thnii(?)~n Ca-Ski > 100 

I 9,1 I 

vlijoJrr;i~') L;1~L6J!~gf 
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L8.il~~LffW KATOIII L8.il~~1~«t! Jurkat 

24.7 ± 4.5 48.0 ± 6.2 

>100 >100 

>100 >100 

20.9 ± 0.4 17.9±2.2 

b~LUL8.ili! L'Vl1111JLU'e1(Jl11~'lU 1 :5 19.3 ± 1.5 20.4 ± 0.5 

19.0 ± 2.3 3,6 ± 0.5 

12.8 ± 0.2 6.4 ± 1.4 

9.3 ± 1.1 2.7 ± 0.5 

18.0 ± 0.6 22.1 ± 1.2 
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r I 

LU'W 1 :1 
1
hJY1u9'Vlfl~1umn~ii~1'W'l'W"ll'il~L8J!'cli (~r-h IC50 ii1nn~1 100 1iitfolrLiJ'cl1f) L(?)UL~e.J'clmr 

I ... 

i(?)mr'Vl(?)'cl'el~YJL~il~L'W~L'Vlruu~M:; 'ilfiU1u1~~1 tu Li po Pino (1 :1) tl'u ~L'W~L'VlrU'WtJn'cl::'cl1utu 

J a cv o d~ t ~ ~ .cl '1 1 ~ ii 
Phosphate buffer saline (PBS) 8J!~LU'Wl?l'l'Vl1'cl::'cl1U'Vlil"ll'l~~ YlL'W~L'VlrU'W'"l~ bil~1il1HJ'cl::'cl1U b"1 LL'cl:: 

" 

.!'I I r ,,l .,j"" 1/ ., .!'I • f,! J "' ~. I ~ 'i'. I 
Lu'W 1 :30 LL'cl:: 1 :40 YlU'l1L8l!'cl'cl'Vl"1~'elUiJn1n'el"1"ll'll?l'W'elU 'el'WLu'We.J'cl'"l1nurii1ru'VliJ1nLn'W bu"ll'el~ b'cl bU 

16 



I r I 

~1ii1:rnL'viiJUJ'~~'VlfiJ11Yln1J''el'eln~'Vlfi~1-wn1nviiJ~1-wr;i-w"ll'el-:JL"l!~~1~-w'Vl(?)~'e:J1JL~ 

"'1 0/ ,J' 
Lfvlmil (?)-:J'W 

'°11 % Loading efficiency tl1~iJ1ru 83% (Vib'W~b'Vl1U'W 22.41 bl-!bl-lmfii : 1~ bUb"l!il 448.2 

'°11 % Loading content "ll'el-:J LipoPino UJ'~ii1ru 4.15% 

~1tJ (Transmission electron microscope: TEM) b~e.l~l?i'-.1Jl1Yl~ 3 
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n) 

"11) 

J11Yi'V1 3 irniHUtV11.:in1t1J11'Vi"1l'el.:JL~ tulez1iii~~ (Free Liposome) bb~tl~ttltez1~'V1iln1'a'U'a'ai 

~t 'U~b 'Vl'a'U'U (LipoPino) J11!1L 'UL'll~~"11'el.:Jb'll~Gl~uiJ:a1.:in'a~b 'Vi1~'el1~1'i KA TOIi I 

b~'eliq'eNtpJ ~'l!l ni'el.:i'"l~'Vl'a'afll'IJ~ b; A Ul'a'el'U bL'U'Uiq'el.:i~hu n) 1~ LUL~iJ-~1iJ1~i'.l n1:i''Linr.:i~ 
.. • q 

L'W~L'Vl:i'U'W (Free Liposome) 'll) 1~ LUL6J!iJ~i'.Jn1rn:i':i'',YiL'W~L'Vl:i'U'W (LipoPino) Jl1£J~i~~ 

L~iJ Liposome ~1'el LipoPino 6 i'JLiJ~ 

18 



,, 
bb~~ LipoPino il1tl¾-1--1~'el'W;1--:in~iil i1"11u1i;iLLi;JnLJh--1nuinn i--1LL1?1"11'W'li;!L~nn~1 50 'W'lL'WLiii;ii ~u~--:i 

,, 
U'W (LipoPino) (Jl'lV'l 3 "11) ~1--1nL~'l~L°l!~~1~m Li!V'l1J'"11J1l-JLLi;Jn~'l'1"1l'el'1immJ~'Vl1'1n'll:JJ71"r'I -K--11tli1--1 

• 

OH 0 
Pinostrobin = ♦ 

H 0 
H2N~N~N~N 

0 
H H 

Cholesterol-based lipids = ••---□-

19 



t1~ (LipoPino) 

., 
b8.ll'Cl'Clb'Cl'W:W~b;-:ii-:i 6 "llU~L~bbrl b8.ll'Cl'Clb'Cl'W:W~bl-:iba1~b~'el~"ll1'l"llU~ Jurkat b"ll'Cl'Clb'Cl'W:W~bl-:im-~b~1~'el1'Vl11 

ii ii o o d O ii .!'I dj ., ., ii .cl-<o. 'i' -
b"ll:i.J"ll'WlJ11-:J 1 1J:W'Vl 37 C CO2 1'eltl'Cl~ 5 bu'Wb'l'Cl1 1 'Vl1'el 4 'l'W 'l~1'eltl'Cl~n111'el~"J!'li;J L~tl'lfi MTT 

viability assay "r11n1rn~'Cl'el-:J 3 {1 1.~erni-:i.n1~~ 4 bb'Cl~i;J111-:J~ 3 

20 



1 

40 

20 

10 

140 

120 

~ 100 

:6 80 

~ 60 

Day1 

O 0.1 1 10 100 
Concentration (UM) 

Day1 

0.1 1 10 100 
Concentration (uM) 

BT 474 

HepG2 

140 

120 

>. 100 
= 
~ 
> 
';ft 

80 

60 

40 

20 

10 

140 

120 

>- 100 
.:t:: 80 i 
> 60 

';ft 40 

20 

10 

Day4 

~ 

., 

..... "":. .... -I 
\ 
\ 

't, 

"-t. 
~ 

0 0.1 1 10 100 
Concentration (uM) 

Day4 

0 0.1 1 10 100 
Concentration (uM) 
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' Ca-Ski 

Day1 Day4 
140 140 
120 120 

>- 100 --. --" iS ·-... I ...... 
:a ............ -:,~ 

$ 6() ""'"'• --... ~·-1: 
'Wltrri "", 

:::.!! 40 ..... 
'$. 40 0 .. , 

20 ... 20 

10 10 

0 0.1 1 10 100 0 0.1 1 10 100 
Concentration (uM) Concentration (uM) 

SW260 

Day1 Day4 
140 140 
120 :,) 

120 ~1= ····· I i 100 .._ .... ......... ······· I .. ·- :_ 80 ------.a 
"~ I 60 

n, 
60 > .. \. 

\ ~ 40 

\.\ 
';fl. 40 

" 20 20 '~ 10 10 

0 0.1 1 10 100 0 0.1 1 10 100 
Concentration (uM) Concentration (uM) 
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0 

140 
120 

b 100 

I 80 

> 60 

';I. 40 
20 

10 

0 

Day1 

0.1 1 10 100 
Concentration (uM) 

Day1 

\ 
0.1 1 10 

Concentration (uM) 
100 

Jurkat 

';I. 40 

KATO Ill 

20 

1 

0 

140 

120 

>. 100 
if: 80 :0 
.!l! 60 > 
'$. 40 

20 

10 

Day4 

0.1 1 10 100 
Concentration (uM) 

Day4 

0 0.1 1 10 100 
Concentration (uM) 

.,\ "''i' <;' ... .,\ "I If <;'_ t'i' """" I I !'I ~ f:S ... I 'i' ...... m~'YI 5 ~fl"il'il-!l~LU'lh'Yl'i\JU'Yl'U'a'a, LU b~ Lm'll3J'Y13JIJl'iln1'a'iltj'i'il111"ll'il-!!L'llfliHfl'lUJ::L'a-!!'llU1111J11-!l ") L111!J'J6 

MTT viability assay ( -e- : pinostrobin, • •· :-lipopino, -&· : liposome ) 
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..I I A I ~ ... '"''i' 'i' ... ..I "I '1 'i'A l'i' ..i ... I IV 

f?l1'a1~'VI 3 A1 IC50 LL~~lJ~"6't'Vlfill1't't"ll'el~Vh 'Wi'h 'Vl'a'U'W'Vl'U'a'a1 b 'lJ b~ blJ b'll:J.J'Vl:J.J f?l'eln1'af?l1'W n1<a 

Jurkat Ca-Ski BT474 SW620 HepG2 KATOIII 

Free 

51.2±1.61 >100 61.9± 1.15 >100 >100 24.7 ± 4.5 

pinostrobin 

LipoPino 2.6 ± 0.17 7.7 ± 0.36 1.9 ± 0.03 23.2 ± 2.10 4.8 ± 0.26 9.3 ± 1.1 

Liposome 10.6 ± 0.55 17.2±0.65 1.6 ± 0.03 21.8 ± 1.66 28.4 ± 1.50 18.0 ± 0.6 

".ll'El..:J LipoPino 

19.5 >13.1 ND* ND* >20.9 2.7 

Pinostrobin 

(LY11) 
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., d d I L' p· L' I ... r.i1nf.J~n1:i''Vl~fl'el\J b'W11Yl'VI 4 bb~~IP11:i'1\l'VI 3 YlU'l1f.J~"ll'eN 1po ,no bb~~ 1posome 'eltl1-:Jb~tl'l 

nu LipoPino 'Vl1'el Liposome 

~ ~( .... '1 'i'. l'i' ~ !I> !I> I U ii. , , ~ !I> !I> ~ .... 
!Pl1'a1.:J'VI 4 fl'l1).Jbu'U'W'l:i"il'f'l.:J b~ b1H'1l:JJ 'Vlfl'J1).Jb"iJ)J"iJ'lJL'V11ntl 'U LlpoPino 'Vlfl'J1).JL"iJ)J"iJ'lJ IC50 'Vl:JJ 

" ,.,.,,,. d " " IC L' p· :i''eltl~~ n1:i':i''el~"ll'l!Pl'Vll-l'l1iJLUJ"ll'W 50 "ll'el-:J 1po 1no 

Jurkat 67 

Ca-Ski 71 

BT474 50 

SW620 57 

HepG2 96 

KATOIII 81 

d 4 d ., " L' d. F-: , ., IC L' p· , .. ct r.nn!Pl1:i'1-:J'VI bil'el L"ll 1posome 'Vl1J:i'iJ1nJb'Vl1nu 50 "ll'el-:J 1po 1no YlU'l1 L8.l!~~il~LN 

• -=1 ., ,.,.... ,., .J " ., d .- ct 

Jurkat, Ca-Ski, HepG2 bL~~ KATO Ill il'el!Pl:i'1n1:i':i''el~"Jl'l(;l'el!J b'W"JJ'l-:J :i''eltl~~ 67- 96 L'W"llnJ~'Vlb8.l!~~il~bN 

,.,..., ~ .I t, .,t, ct I d.F,: I ., 

BT 4 7 4 LL~~ SW620 iJ'el!Pl:i'1n1:i':i''el~"Jl'l(;l1J:i'~iJ1nJ:i''eltl~~ 50 bL~~·h'VIL'Vl'W'l1 Liposome 'Vl1J:i'il1nJL'Vl1nU 
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~ ~ 

L'l~1 1 ifi.i 'Y'llJ~1'Vl'1 Liposome LL~~ LipoPino LLMl'1rl'l1ilLili.ivht!Jl'el'VJnL'l!~~,~,r'Vl(?)~'el1Ji'1LL!Jlfol')1l-J 

i, i, '1 'i'. l'i' '1 'i' 'i' ,,. i, "l !II ,,. d..: .\'I ... • d 
L".llil".ll'\..l"ll'el-1 b~ b1J b'l!il 0.1 bil brl:i'bil~1:i' tlnL'l'\..l b'\..IL'l!~~ b~'\..l SW620 'VlL:i'il'Y'l1JM1l-JL1J'\..l'VfM".ll'el'1 Llposome 'Vl 

i, i, '1 'i' 'i' ,,. "l !II ,,. d..: .\'I ... . d i, i, 

rl'l1il L".llil".ll'\..l >0.1 bil brl:i'bl-1~1:i' LL~~ b'\..IL'l!~~ b~'\..l KA TOIi I 'VlL:i'il'Y'l1Jrl'l1il L1J'\..l'Y'lm'el'1 L1po 'Vl rl'l1il L"llil"ll'\..l 

i11nn~1 Liposome 

Ld'el'Yl1n1:i'1.lil Liposome LL~~ LipoPino nrn'l!~fil~,r'Vl(?)~'Elrnilm'l~1 4 ifi.i 'Y'l1J~1 Liposome 

I r 

ilri'l1mili.ivh1~'elL'l!~fil~,r BT474 i11nVJ~(?) Lb~~(,)'elL'l!~fil~'W SW620 :i''el'1~'1il1 'Yl1L~L3-lb~'\..l9'Vlfin1:i' 

21 ..: o ,,. a ""'i' 'i' ,.. d "'I 11 " o ., "l !II ,,. . .,. 
1?11'\..ln1:i'L'Y'lil'°l1'\..l'l'\..IL'l!~~il~LN'°l1n'Y'l b'\..l~ b'Vl:i'U'\..l'Vl'ell!J b'\..l Liposome b(?) ~1'Vl:i'1J L'\..IL'l!~~ b~'\..l Ca-Ski ii 

. J ..J ..: • I ~ ... "''i' 'i' ... I "l d d 
Liposome L'Y'l'el·nr;Jt1L'Y'l:W1J:i'~·ei'Vlfil11'Y'l"ll'el'1'Y'l b'\..l~ L'Vl:i'U'\..l LL1?1r.i1nc.J~n1rn(?)~'el'1 L'\..ll11'Y'l'Vl 4 (?11:i'1'1'Vl 3 Lb~~ 4 

~ 

BT 47 4 LL~~ SW620 'el1'"1Lf1(?l"'l1nrtr;J1:WU(?ln(,)1'1'Vl1'1n1Ul11'Y'l"ll'el'1L"ll~~,~'W'Vl'1~'el'1"llil(?)f11JL"ll~~,~'W 
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"'"" ll"'""d" 'J~~i;i'lJi.i1n b"ll:hl'W"l!'Wi;i'e)'W 1 t?l'Jt.l 

I I 

~ru~1n111.; Liposome LU'WYl1V1~-rl'.lt.1L'Vi:J.JUJ'~~'Vlfi1l1Yl"lJ'e)'1'ViL'W~L'VlJ'U'WL'Wn1J'~1'Wn1J'L'Vi:J.J 

~1'W'.l'WL8.ilflflL~ 19.5 L'V11~1Vlf'LIL8.ilflflbfl'IJ Jurkat 1~ >20.9 L'Vh~1V1f'LIL8.ilflflLfl'IJ HepG2 LLfl~ 2.7 L'Vl1 

61 ,J' .- t "' .- " ..i"' " d ':3 .I b'W'e11Vl1J'Lflt.1'1b'l!fl~ r.i1n'W'WLn'LIL8JlflflLL~~tJ'e):J.J(?)L'e)'WL'e)(?)'JtJ Propidium iodide (Pl) b"r'l'ell"ln'l11?uLL'lJ'lJn1J' 

I .. _, a, 'i' - 112' _, 'I J 
bb'lJ'1L8Jlflfl'VJn'J'W 'W1'W 4 '.l'W bt?lt.l'Jfi Flow cytometry bt?le.Jflt?l'1bL~i;i--:i b'W111Yl'Vl 5 
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Jurkat 

n Day 1 "JI Oay2 

c:J CorA!OI c:J Cor,ltol 
133 Pinostrobin & Pinoalrobin .. 

I i :::, 
C 

= 'I «I> 
0 (J 

"/!. '#, 

SubG1 G1 s G2/M SubG1 G1 s G2/M 

fl Day3 
6 

Oay4 

60 

C C01tlrol 
IZ1 Pln0$lr0bln 

Cl Con1rol 
lli3 Pirmlrobin 

SUbGl Gl s G2/M SubG1 Gl s G2/M 

~ ""'i' 'i' ... ~ .... , Al cv cv , ~ ~ a 
Jl1~'VI 6 f;J'Gl"ll'el.:I~ b 'U~ b 'Vl"a'U'U'Vl3J ~'el!lJ bb'U'U'J!)~n·rn1"abL\J.:!b'l1flfl"ll'el~L'l1flfli.J~L•a.:iJurkat 

J "' a 11 11 5 "' , 'I d "" It 'i' 'i' .-
bi'ltl~b"Jli'li'l:J-J:;LJ',,:l Jurkat fl'l1:Wb"1J:W"1J't.! 1.25x10 b"l!i'li'l(Wtl'Vl~:W b't.!'el1'Vl1J''VlbUl:W 100 b:Wbf!J'b:Wi'l1J' 

(1.JJ':;:w1ru 2 Lvi1 IC50) 'ViL't.!~L'VlJ'U't.! (nJ'1'WLL'Vl~~1u1v1) 'Vl1'el hMil-l (ntj:wfl'lUf-l:W: nJ'1'WLL'Vl~~"ll1'l) ti:w 

37 'el~1"11b°111'lb6ntl~ 1JJ'J'tl1n11"1 CO2 9f'elu~:;5 LnU!Pi'l'elU1~b°111'li Yln'l't.! (n-~) 't.!1't.! 4 'l'U rr~m:w1ruLOJ!~, 

81 I al IV I fl" ~ J ~ I QI _...1 .::ii 
b't.!J':;t1:;U11~ 1 "1J'el~'l!)r.:inm1mu~L11'l~ ~'lmf!J''el~ Flow cytometer *** :wm1:WLL(;lnU11~n't.!'elu1~3-J 
., • ., d 

't.!t1~1flqJ'Vl P<0.001 
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..,\ ~ 'i' - ..,\.., I O A I "I I <V <V I ~ 
1Pl1'a1./l'VI 5 ~~"il'el./l'Vi I, uih 'Vl'a'UU'Vl3Wl'el'-11U'JU1J'a::"1!1n'a I, U'a:::t1::1P11./I 81 "il'el./l'Jl)'-ln":i'n1'aU'U./ILezl'a~ 

~ a 
"il'el./lLezt-a-a~:::L'a./1 Jurkat 

Sub G1 G1 s G2/M 

I 

24 2.7±0.6 51.4±1.8 17.7±2.6 17.4±1.1 mp-1 mu filil 

(bilL~h.J~L'W~ 48 2.8±0.5 51.6±3.8 16.3±2.4 15.2±0.9 

'l'Vl1u-w) 72 2.6±0.3 54.1±2.7 13.1±1.7 13.9±0.9 

96 2.4±0.5 55.4±1.0 13.2±3.5 12.3±2.2 

~tu~t'Vl1ii-w 24 3.9±0.6 55.4±2.4 18.8±4.1 11.7±1.5 

(1 oo h.1t~1tii 48 7.9±1.9*** 48.4±2.9 19.8±1.9 11.0±1.0 

~1f) 72 10.4±1.3*** 39.0±1.7 17.8±1.5 13.6±0.5 

96 11.4±1.1*** 49.4±2.2 11.3±1.1 14.2±0.5 

*** iJ~':l1iJLL~n~1'1r.i1nn~iiwmfoliJ'elu1-1ihli1~1foi''l.)~ P<0.001 
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60· 

fl 
40- ... 

-
20· 

ft --- . 
SubGl Gl 

fl Day3 
$ 

I :, 
C 

~ 
0 

SubGl G1 

KATO Ill 

CJ~ 
& Pln~in 

.. -
s GZ/M 

C) Conltol 
a8 Plnmobln 

rm 

s G2/M 

Day2 

SubGl Gl 

Day4 

SubGl Gl 

s 

s 

C) Conlrol 
m Pincxslroblrl 

GZ/M 

0 ContrOI 
Iii Pinostrobin 

G2/M 

~ ""'i' 'i' ... ~ .... , ~ 1 cv cv , .- .- a 
ll1-W'VI 7 l:J'~'ll'el.:1-W b 'l.li1 b 'Vl'a'IJ'l.l'Vl3-J Ul'elJlJ U'IJ'IJ'Jl)l'cm'in1'ibb'IJ.:Jbazl~~"il'el.:!Lazl~iuJ~L'a.:1 KA TOI I I 

,J' ,r' 01 t, t, 5 ,r' I 'I J ,._ ~ f f ,r' 

L'Cltl·W.l!'Cl~'l:1--l~LN KATOlll ~'l')iJL°lliJ°ll'W 1.25x10 L8.l!'Cl'Cl[?l'el'Vf'Clil b'W'el1Vl1:i''VlL[?liJ 100 bilbmbiJ~'):i' 
q 

'IJ:i':i't11n1PI CO2 \'elt1'Cl~5 Ln'Ui'l"elth:nen,z;ii °r'Jn1'u (n - -.1) 'W1'W 41'u 1'~mii1ruL8.l!'Cl'Cl1U:r~t1~i;h-.1 1 
"""" I ,r't, .,J .,i I I I .,i 

°ll'el'1'l!)toin:rn1m1J-Wll'tl'Cl ~'lm~:r'el..:i Flow cytometer *, **, *** iim1iiLL[?ln[?11'1r.i1nn~iim1J~iJ'elt11-.1ii 

cvocv.J Ocv 
'Wtl~1~'1J'Vl P<0.05, P<0.01 LL'Cl:: P<0.001 [?11iJ'Cl1~'1J 
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~ ~ 'j' ... ~ ... I O ti <f a "I I 

IPl1'a1..'l'VI 6 ~~"ll'el..'l'Yi 1, U'll L'Vl'a\JU'Vla.J IPl'el'"l1U'JU <a::::".i11n'a"ll'el..'lb'11~~a.J::::b'a..'I KA TOI II 1, U<a::::!1::::1P11..'I 1 

n~ii 
I 0 ,r 

1~tl~L'Jg'l1'1.Ja-J "'l1'W'J'WL8Jlg:ig:i 

I 

("n'JL3-M) 

Sub G1 G1 s G2/M 

' n~3Jfl'JUfla.J 24 1.2±0.1 41.0±0.9 29.9±2.0 16.3±1.2 • • 

(Litb~il'ViL'W~ 48 0.8±0.1 49.4±3.5 6.6±1.3 19.8±1.4 

LY11u-w) 72 0.7±0.1 51.7±2.4 4.0±0.4 21.5±1.7 

96 1.9±0.7 56.1±2.1 3.7±0.3 18.6±1.7 

ffl u 11t 'VI <aii u 24 1.0±0.1 50.1±4.3* 19.6±3.6 18.3±0.7 

(1 oo h1tmtii 
g:i1f) 

48 1.0±0.1 50.1±2.2 4.4±0.4 27.5±5.1** 

72 0.9±0.0 48.8±1.3 3.0±0.1 29.2±0.7** 

96 2.3±0.4 49.6±2.3 3.1±0.2 31.4±0.6*** 
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n Day 1 

SubG1 Gl 

A Day3 

I 
SubGl Gl 

s 

s 

C Cooltol 
IBII Plnowoblo 

G2/M 

c::I Control 
1113 Pinostrobln 

G2/M 

BT474 

'21 
80 

SubGl 

Day 2 

Gl 

Day4 

G1 

s 

C Control 
Ill Pinoslrobin 

C Conlrol 
Ill Ptnosb'obln 

..:, ~ 'i' .... ..:,.,. I A I CV CV I " " ~ 
Jl1Vi'VI 7 ~~"ll'el..:l'Vi 1, 'Wi'h 'Vl'a'U'W'V13-J Ul'elJlJ bb'U'U1l)~n'an1'iLb'U..:IL'11~~"ll'el..:IL'll'i'i>J~L'i..:I BT 4 7 4 

.J' .,- ot 1, 1, 5 <r , 'I d "' ~ f f <r 
L'cltJ,W.ll'cl~U.J:'.:LN BT 47 4 "11':l1i!L"1J)-1"1J'W 1.25x10 L".ll'cl'cllWel~~)-1 b'W'el1~1j'VlL(;]).J 120 b)-1 b~jb).Jf'l1j 

(ui:::)-11ru 2 Lvl1 IC50) ~L'W~L'Vliflu (m1vJLLV1-:t'tl1u1~) ~1'el 1ilL~).J (ntj)-1~1J1J~).J: ni1vJLLvl-:t~"ll11J) 'LI)-! 

37 'el'1Pl1L8l!'tlL~U~ uiimmPI C02 1'elf.J'tl:'.:5 Ln1JitJ'el!.h-:tL8l!~i 'Vlni'W (n - '1) 'W1'W 4 i'W '3'~lli')-11n.lL8l!~i 

'I I <V <V I <r9' J .,j I <V I .,j 

b'Wi:::u:::(;]1'11 "ll'el-:ttJ{)'-lnimmu-:iL8l!~~ ~r;im~i'el-:t Flow cytometer **,*** ).J~IJ1).JLL(;]n(;]1-:tn'W'elt11'1).J 
cvocvJ Ocv 

'WU~1~'1J'Vl P<0.05 LL~::: P<0.0001 (;]1)-1~1~1J 
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~ m t ... ~ .... I O ti ,/ 1:1 ,. I 

1Pl1'a1.:l'VI 7 ~~".ll'el.:J'rt U'&1 'Vl'a'UU'Vli!!Pl'elr.il1U'JU 'a~"l11n'a"ll'el.:!L'li~~il~L'a.:I BT474 U~tl~!Pl1.:I 9) 

I I 0 r 
n~3-J :i'::ti::L'l~11J3-J '°l1U'ltWl!~~ 

I Sub G1 G1 s G2/M 
(-n'lt3-l-:i) 

I 

24 2.6±0.2 72.7±3.3 2.4±0.5 14.3±1.1 n~tifl'J'Ufla.J • • 

(LilL&ia.JWbU~ 48 2.5±0.2 73.5±4.3 3.2±0.6 12.4±2.4 

tY11flu) 72 2.6±0.9 64.4±2.6 4.0±1.0 15.4±1.3 

96 3.1±0.0 65.1±4.0 4.5±1.4 15.7±1.7 
,, 

fflUi1L'Vl'aUU 24 4.2±0.2 63.2±1.9 2.6±0.9 18.5±0.9** 

(12013-lt~1t:w 48 10.2±0.8*** 65.7±3.2 1.3±0.4 12.8±1.7 

~1f) 72 14.4±2.9** 62.2±3.8 2.1±0.5 11.9±3.0 

96 30.2±1.7*** 48.5±1.6 2.2±0.5 9.2±1.3 

,=I I CV I I .::::ilcvocv.d Oo., 

**,*** 3-J~'l13-JLLf1lnr,n.:inun~3-J~'l1J~3-Jteim-:i3-1uu~1~'1JY1 P<0.05 LL~~ P<o.0001 m3-1~1i;1u 

'i' 'i' "" 'I • I J , .., .., .J' ""'i' 'i' c. ,,1 'I ti r "' ..i. I 
b'IJ~ bl'l:i'1J'\J b'\J?ubbUUYlbbf1lnf111-:Jn'\Ji;)-:J'\J l'I b'IJ~ bl'l:i'1J'IJ·6'l-:Jt',J~ b'Vlb°ll~~3-J~bN Jurkat LL~~ BT 47 4 3-Ju:i'~"ll1n:i' 

33 



(P<0.001) 

., .. 
r.:i1 m-.1~ n1:i"v1 !?l~'el'1Vl'1~~ !?l LLiq !?l'11 ~ L ~'W~Tvlfoiq L 'Yl J'ihiil n~ 1n n1J''el'eln 9'Ylfi (?11'1 n-w1-wmJ'~h-wm J' 
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1. 'Wb'W~b'YlJ'U'W~9'Ylfi~1'Wn1n'WiJ~1'W'J'IWJl~~i.m"ll~~,~irii:lf-l~~1tJ".l!ilf?I L~LLnL"ll~iii:;Ll-lLilf?I 

.,. L ' "''i' 'i' ..,. d 
'el1~1J' KATOIII ilrl'J1il 'J(;l'fl'Vh'W~b'YlJ'U'WiJ1n'Yl~!?l 

,, 
~13-11J'C'IUJ'1','WL'Wiqb'VIJ'U'WL;11u1~ 1'fltl~:;83 r.nnmii1ru!Pl-l~'W (% pinostrobin loading 

efficiency) 

~ -~ .,. .,, ., d ' 'I !11 .-
3. r.i1nn1J'l"ln'l!t'lL1JJ'tl1JL'Vlt11JtuJ'1-lLL~:;"1J'W1f?l"ll'fl-l LipoPino nu Liposome 'Yl'flr.jll1tl b'WL•.rn~ b~'W 

. , ..,. -=1 d ~!It , da , 'i' "'I 
free l1posome n~1'Jrl'fl iJ"ll'W1!?l'Vl~~1n~~1u ~u b!?l(;l-lLLm'W1!?l'VIL~nm1 50 'W1 b'WLiJ(;JJ' '"l'WC'l-l 

'I , , 'i' 'i' d-=1 'I , a 'i' !II 
b~C)Jn'J1 200 'W1 b'WLiJ(;JJ'iJ1n b!?lm1u~1:; vesicle 'Ylil"ll'W1!?l b~ryii1n iq1ii11niJ'fl-lL~'WbrlNM1-l 

0, I 0, 

ll1tJL'W~n11r.r!?l~tl-lLU'W~~1t1 1 iu3il'el'Wf1'W (multilamellar vesicle) ~-lt.hr.i:;LU'W"ll'W"ll'fl-l lipid 

~ J a J,=1 t J I II 't ,J t 1 o, ~ 
L'YlJ'U'W6l!-lLU'Wiq1J''YliJ'll'J(;l1'W1'-l:;L"1!1 bU'flr.j'Vl"ll'W '113-J'W'll'fl-l b~LUL"llil"ll'fl-l LipoPino 
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., 
ii~L1--1u1--1"llil~ 1 'Wn1J'~mj'1u'Yiu~1 Liposome th~',U'ln"ll'W~rli-l'flLJ'~ L(;l'flJ''fli-l i1 fll'l1il LU'W'W'rt~--1 

'I 'l.l d O ""'? ? ""' 'l.l ,,- ..J .,! • f ~ ""' ""'? ? '°' 'I 'l.l 
5. n1J' b"ll Liposome L'Yi'el'W1Yi b'W~ b'YlJ'U'WL"ll1L"l!i-li-l ·n'lUL'Yi3-JuJ'~•Ci'YlfiJ11Yi"ll'el-.'.l'Yi b'W~ b'YlJ'U'W b'Wn1J'(;11'\J 

I t, 

n1J'L~3-l91'W'l'WL"l!i-li3-l~L1'1L'WL"l!i-li-l1i-l'W Jurkat L"l!~~1i-i-w KATOIII LL~~ L"l!i-i~1~-w HepG2 L~~~'W 

I ,1' I ., .... ~ .. ? ~ 'l.l ... d ., ~ .. 
2. 7 -20 L'Y11 "ll'W'flr.JOU"ll'W~"ll'e!Wl!i-li-l bi-l'W b~tl b~t.Ji-l ~'Yl~~nUL"l!i-li-l bi-l'W HepG2 

di .... ~ .- " i., .,. ,d • ., 'I 
L~'el~"ll1'l"ll'W~ Jurkat LLi-l~L"l!i-li-l bi-l'Wl-l~LNL(;11'\Jl-J BT 47 4 l-Jn1J'~~~3-l'flr.j'Y1J'~tl~ subG1 ~1VIJ'lh'W 
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