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Apoptotic Effect of MC Fraction of Trichosanthis Kirilowii Maxim
in Human Leukemic U937 Cells
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The Methylene Chloride(MC) fraction of Trichosanthis kirilowii Maxim has been investigated anti-tumor activities in
vitro. The MC fraction of Trichosanthis kirifowii Maxim sighificantly inhibited the proliferation of human leukemic U937
cell with an IC50 of approximately 10pg/ml in a dose-dependent manner. We found that the MC fraction upregulated
of caspase9 and caspase-3 activity and cleaved PARP expression but it didn't affect bax and bcl-2, which were
demonstrated by western blot analysis. Taken together, these results exerted that the MC fraction suppessed human
leukemic U837 cell proliferation by inducing apoptosis, suggesting the MC fraction of Trichosanthis kirilowii Maxim is

possible to show anti-cancer activity in vivo.
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2. 71 BUlE ol&8% &9 &&

AZE B0 1 kgE HIEHE (Methyl alcohol) 1 Lol &
AR EE E AAle BEE 3 wESIRick AME FET
8ME evaporatorg O] B3R I ol AFE Edlo] LA
712 800mlS) ol =Yk 2ol 10l HEE £EEE 800 ml
9 84} (Hexane)t 412 & F& Eelold] 84t 58 Wi 2o
ol ZRich of7lo] &S ETIA] 800 ml 2ojA BElske I}
FE 7 9H O dEsidch VAl E Bl HE E2elols
(Methyl chloride, MC) 800 mlg @oiA] ThA] HE EZglo)=
£g 2ok 2E 3 UESIch olE oMEIolE (Ethyl
acetate, EA), BE}Z (Buthanol) BT 34}, MCE&1} 22 WHO
2 z}z} 34 gi=Esle] E2la Uit

3. TLC (Thin layer chromatography) 3{&l £4]

BXE EEEE HESo Z6lA 10 mg/mlE T £
silica gelZ FEF 60 F254 & (Merck, Germany)oll HlojA 28
ZEE (Chloroform)Tt HEFESE 8l 1 BEECE 42 M 49
Al ASIAct A7 E B2 TRl £ 10% 2ol 26 2= 7}
Bt} WA

4. NIE b= Bl uiey

dalo] AR ME UFE America Type Culture
Collection (Rockville, Maryland, USA)Q 2 HE] A U937 tiak
LM EFo|T). U372 10%9] fetal bovine serum (FBS)E &7
3 RPMI 1640 uliXlollA] 5% CO,, 37°C2) ZZ0lA] viSIRAC

5 ME 54 &3

ME =E2S XTT (2,3-bis[2-methoxy-4-nitro-5-sulfophenyl]
-2H-tetrazolium-5-carboxanilide) (Sigma, Canada)& ©]&3}
ZX8INct BFQ 28 S  dimethyl sulfoxide (DMSO)E
60mg/mi9] ETZ THEUCE ZH29] Gzl E RPMI 1640 BiX 2
10, 20, 40, 80, 120 yg/ml®} ST Z 3|45l 50 ulAE 96 well
plateo]) 2QIct. o7]o] U937€ RPMI 164008 4x10°/mlZ ¢}
EolA] well & 50 ul#l (2x10%/well) ol HE o) Mzl BE
£ 5,10, 20, 40, 60 ug/mIE TFEUTE 37ColiAl 24 A1 S¢
HPAIZI & 1 mg/ml9 XTTE 153 mg/mle] phenazine
methasulphate (PMS)E 100:1 B2 430{A] welldd 50 ul¥ @
oJF 11 37°ColA] 908 712} BYBINUC). FZTE ELISA reader
& 450 nmoilA] EFBIKCE control2 BIX|ZHE AMSSH] 22

AlZH BNYBIR L M & WEEL control®] BT S
AR FBT B LHFOIE & 1008 ISIATH).

6. ok A

B2 MCE 288 DMSOZ 60 mg/mld) 5 F UE &
4Col BaEslo d8lo] ARR3IKCE. Sl E RPMI 1640 BRXI 2 6
well plateoi| 4] 5435109 20, 40, 60 yg/mlo] ETE 2 m¥ oHE
ot I F 2x10%9) U7 ZEK3 PPMI 16408 welle} 2 mIX
ol A& 5LE 10, 20, 30 pg/mlZ THERICE O]AE 5% CO;,
37°C Z7ollA 24A17F S¢t nlieket & AEsKATE

7. FACS analysis

Annexin V-FITCE M Zo] JAP} Lot EES
=l R8sl A 585kt AIBEEH oA AA
the AiZEs MEKe]  EXSl phospholipid
phosphatidylserine(PS)o} M ZHI2E LA HE R 018
T} Annexin Vi 0]7}9] &EolR0) QEXQ! pospholipid-
binding THHAZ PSojl vj2 XEF ot} ol2igt 4 E o186t
o] A} dojut MEQ o8 E&F Ps9) HkgoH ke A
oI} W2 Cell(2 x 1093 UM E SAIAZISd sl Yt & cell
g +A3l0] PBSE MAHSICE. 1X binding buffer 100 plo) B
A)7]1 & Annexin V-FITC ¢} PIE Z}2} 5p8 W11 A2 Qo]
Al 1587 ¢4838H & 1X binding buffer 400l @o]& & FACS
243ICp.
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8. TUNEL assay

Fluorometric TUNEL system kit (Promega, USA)E AME3}
o] terminal deoxynuclertidyl transferase-mediated dUTP-biotin
nick end labeling (TUNEL) assay& $&3IRc}. o) Ag] ol
NIE QAP Z 4ASIT PBSE N & PBS 1042 tiA] &
ERSIEC tHET AlZEE PBS 30ulE ‘golA JEIGHL 10419
HEN g poly-L-lysine2 Z JHF} microscope slideoi] T E3KY
c}. AE7} k2 & 1 Yol 4% methanol-free formaldehyde &
Aoz HojFo] PadlA 2587 MEE P 1 F
PBSZ 2H A ojF 11 PBSE THE 0.2% Triton X-100 8XOZ 5
27 A Zak] FHE WAk A ZE terminal deoxynucleotidyl
transferase (TdT) incubation buffer®} 37 CollA] 1417} EQ o)F
I &717F Qs ZHM gE8A17) & 2X SSCE A 2TollA
158 50 HFSA|A tailing reactiong HEA 3ixch MZE 3
H PBSE MOIF L 1 ug/ml9] propidium iodide EROF o F
& RojlAl 1587 HISAIAA MEE BN PBSE Hol&E
30% glycerol g} WHEE €WolE] FIL cover slip2 & Hoj
& FITC filter FBA0|ZOE BEBIL AR HAUTL
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9. Western blot analysis

Caspase’} &HJ3lE™H  sequence specific proteolytic
activity& 7FX) Al &A1 M E9 DNA 54| X FHUAL e &
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CHAEE TTMATIAY HHEE GREAE SYIAA MEL
AFE FE5HA Bl olZE A caspaseE 43T A EE
A Sciizle E3F A5, mitochondria® &9 4l
endoplasml reticulm E£3} A5 E IA MIIKE LiHo
o Qom, HAMEY granule£ F4 © Tz &
caspaseJ activation”)ZtT. ERSICE. caspase®} 22 lél,‘é,_a
EXgHe OB western blotting2 AJABICE Cell2 x
103 SGAE SAAEIGH st & 2T o) XEis
cellg A 38lkd PBSE A& SI%T) 100 ul lysis buffer(50 mM
Tris-HCl, pH 7.4, 150 mM NaCl, 10% Triton X-100, 0.1% SDS,
1mM EDTA, protease inhibitor cocktail)E @1 & -S4oll4l 30
270 9iX]1SE & 12,000 rpm, 4CollA] 2027 Q4 E22]5IHTH
HO) Tl A & Bio-Rad DC protein assay kit [IZ 0] &35}
J20F & 20 ug &) THEZE & 4x SDS sample bufferQ} ¢t
527 #rk dS4olA 587 ABlE 4% AR5
4-12%  SDS-polyacrylamide gelsollA]  H 719 &8I0 gel
running buffer : 25 mM Tris, 250 mM glycine, 0.1% SDS). 0}
% 300 mA ofA} 2A|7+EQF  nitrocellulose membrane
{Amersham pharmacia biotech, UK)ol| transferd}3iCH transfer
buffer : 25 mM Tris, 250 mM glycine, 20% MeOH). Transfer®
membranes& 0.1% Tween 20 &} 5% skim milk7} E£&% TBS
bufferZ 4 2of|A] 3417} blockingA]?]
bcl-2(Santa  Cruz, CA, USA, 1:2000 dilution), mouse
anti-human bax(Santa Cruz, CA, USA, 1:2000 dilution), mouse
anti-human caspase-3(Santa Cruz, CA, USA, 1 : 2000
dilution), rabbit anti-human cleaved caspase 3(Cell signaling,
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& mouse anti-human

1 : 1000 dilution), mouse anti-human PARP (Pharmingen, San
Diego, CA, 1:1000 dilution), B-actin(A5316, Sigma chemical
CO., USA, 1 : 10,000 dilution)primary antibodiesE 0.1%
Tween 20 2} 3% skim milk7} Z3He TBS bufferc)] 341314
4TCollA] overnight® & HISAIZCE 0.1% Tween 200] ZgHd
TBS bufferZ 1027t 43 AM&EE 1 : 2000 3)4§H goat
anti-mouse IgG Hoseradish peroxidase (HRP) conjugated
1 : 2500 &)41¢} anti-rabbit
gG Hoseradish peroxidase (HRP) conjugated secondary
antibody(Pierce)& 4 204 24]7F BFEA)33TC) 0.1% Tween 20
0] ¥grg TBS bufferE 1027} 43] MAE ECL western
blotting detection kit (Amercham Pharmacia biotech, UK)Z
uhil k171 & Agfa X ray filmso) T ZA1H SA6IRICE

secondary antibody (Zymed) &

43 9 1@

1. 2%
TEQIE Methanolo)] B9 HETHE Hexane, Methylene

Chlorie, Ehtylene Acetate, Buthanol2 ZZ3ICHfig. 1).

2. TLC pattern

2¥7¥9] &£& Chloroform:Methanolg 8:1Z T3NS W

chex zol ANECKfg. 2).

3 HEEY

U937(chal ME UF)S YL E IR0 B0 ME
Z24E A3 AT Metylene chlorideZolA] 7Va 22 5%
(IC50=8ug/mloll A =& HACHfg 3).

Trichosauthas kirilowil Maxin
! McOH, 3times

McOH extract
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Fig. 1. Schematic diagram of Trichosantes kirilowii Maxim fractions
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Fig. 2. TLC pattern of Trichosantes kirilowii Maxim fraction on
Chioroform : MeOH = 8:1. Lane 1 Methanol: Lane 2, Hezane: Lane3.
Methylene chioride: Laned, Ethyl acetate: Lane 5, Buthanol Lane 6, Residual.

4. FACS annalysis

Fluorecytometry & Z&312& i 10pg/ml, 20ug/miojjA]
AZ AN A VIERNTE ) 30ug/miol A& AZHALE HEF
He Aol HEAEAUCH ig. 4).

5. Western blot annaysis

METAPZE dojt et Rashy] s o] g
aaigol] dold 4Esiact. ¢ ‘?_ 2& apoptosis o 4
Soll Yl AEXOZ caspase 37} 43Tl =1 caspase 30
w3 AEHe a7 #} o] _'E-Z_.J} AlE o4l DNA
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repair 491 poly(ADP-ribose)polymerase (PARP), inhibitor
of caspase activated deoxyribonuclease (ICAD), nuclear lamin
B, gelsolinZ} 22 7|2g Baldctn gagcy. ol o2
of Hj&o] B i IF019 MeOHFZEE A& caspase 37} &
T2} 7SS Erlsle d4€ B4 UYL PARPE 557t
10, 20, 30 ug/mlZ &7}e4= 116 kDollA] 85kDLE ZHA|
= 8ME B & JATh £ AF019] MCHoA L caspase 3
7h BRIt EUHESE E7icke d4€ B UM PARPT
=571 10, 20, 30 ug/mlZ S718E 116 kDollA] 85kDO.Z
ZARE SUS B ¢ AALER T20lo] M EiLAlol FE
o] A& ACE HAZIrh GFAILH bel-29) baxoll= gkl gle
Ao g HojZlcKfig. 5).

Cell viabity(%u)

Concentration{ug/mly

—e— Methanol
—o-- Hexane
—w— Methylene calonide
—o— Ectayl acatate
—a— Butnanlo
—O— resue

1052

Fig. 3. Effects of the Trichosantes kirilowii Maxim fractions on celi
viability in US937. Cells were treated with different concentrations of
Trchosantes kinlown Maxim fractions for 24h as determinedd by the XTT assay.
Al data was mear£SD.

-, 020810 sampls0, 031 o 020510 sample1.002
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Fig. 4. FACS analysis of U937 cell after treated with Methylene
chloride layer of Trichosantes kirilowii Maxim for 24h.

6. TUNNEL assay

MEIAFE BESB7] 91516) TUNNEL assay® S3I4Th
ol@gt AEol AF FITC filter Hn|ZOTE BABIFES W
apoptotic body7} HaEACHfig. 6).
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A= control, BE 30pg/mlo) 552 320 MCEE A3}
FemE XEMOF apoptotic body’} BEEYJCE (C, D
apoptotic body?He &gl & &)

Fig. 5. Western blot anaylsis of bax, Bcl-2, PARP, pro-caspase 9
and 3 and B-actin in U937 cells after treated with methylene chloride
layer of Trichosantes kirilowii Maxim for 24h.

Fig. 6. TUNNEL assay of U937 cell after treated with Methylene
chioride layer of Trichosantes kirilowii Maxim for 24h.
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BHEQE Methanololl £&310] AE S 23 UB7(HA Al
Z ) Metylene chlorideZ ol A] IC504t0] 7ar wAl UiEb
©m, FACS anaylsisE 83 23 A3 MR A2
BT} EFF Western blot analysisol A1’ PARP7} Z74A]&=
gi4to] B8] VERG L caspase-934 37} ojules ZALE B
o} MELA} Lol S B0l 8 4 YR O] TUNNEL assay
ol A& apoptotic bodyE #415] #& & 4= JUrt. o149y
ZMZ B0} 3}FEQ1Q] Metylene chlorideZol= MZIUALE &
ok FEEZO EANE AolgiL YAED AoF HEQ
oA FEEAE 2risld Zg7idol T3 A7t F4kE o]
ofF g Aolc}.
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