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Growth Arrest and Apoptosis of Human Uterine Cervical Carcinoma
Cells Induced by Trichosanthes Semen Extract

Jeong Gu Lee, Yeon Hee Kim, Dong Nyung Lee, Hyung Jun Kim*

Department of Oriental Gynecology, College of Oriental Medicine, Se-Myung University

To investigate the effects of Trichosanthes semen extract on the growth and apoptosis of human uterine cervical
carcinoma cells. Effects of Trichosanthes semen extract on the growth of ME-180 cells were assayed by MTT assay.
Apoptosis induced by Trichosanthes semen extract was detected by fluorescent microscopy, DNA fragmentation
‘analysis and flow cytometry. Caspase-3 and caspase-8 activities were assayed. Trichosanthes semen extract induced
ME-180 cells to die in a dose- and time-dependent manner. ME-180 cells treated with Trichosanthes semen extract
exhibited typical characteristics of apoptosis. The population of Sub-G1 cells increased significantly, and the cells
represented the reduced size, condensed chromatin and apoptotic bodies. They showed the decreased mitochondrial
membrane potential and increased activities of caspase-3 and caspase-8. The results suggest that Trichosanthes
semen extract induced ME-180 cell apoptosis and the activation of caspase and mitochondrial pathway were involved
in the process of Trichosanthes semen extract-induced apoptosis.
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E orBolt}. Iefut olal MEizo] AZHRUA 2 BIXE F
sholl tigt FAIEe! R} Aol ¢ vhrt glck

ololl AAK= MHLE 018dH ASERLMESY JFAA
9} cell apoptosisoll 2| GEFE gotly] flah 01719 A=2E
RO EQ1 ME-1804 2ol M2 Foislod ME-1804] Zofl T
FEEAH g3, A2 FElE el MEFT] B4, DNA 5
P&, Cysteine aspartyl specific protease(caspase)-32} caspase-8
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1. M2
1) ol

N 20 g € 200 meQ) O|RIEF ol ol 1417 SQF
2l & orsh BollA] 24170 &QF Q) #2000 x g9 £E 2 202
7F AU EDIEITE A% HENE Fot sEHE £ 14 g9
7

AZBEUG Act AZR B dimethyl sulfox1de(DMSO) 2=

4L T

2) Alok
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT: SigmaAKSt. Louis, MO, USA))= Phosphate
Buffered Saline(PBS)E AFS8] HEET 5 mg/mE TE & o
I HF5ICE DMSOE AldrichAlollA] 1512131, RPMI-1640,
fetal bovine serum(FBS), PBS= InvitrogenAl(Carlsbad, CA,
USA)olA] FISIT}. Penicillin, streptomycin, trypan blue,
rhodamine-123, propidium iodide(PI), proteinase K, RNase A+
SigmailolA] TSI Ac-DEVD-pNASH Ac-IETD-pNAE Santa
Cruz BiotechnologyAHSan Diego, CA, USA)ollA] 513

2. 99
1) MZF i

A2 AFeM EF ME-180(KCLB 30033)=
o4l TUBIAETE. ME-180MEFE  10%  FBSE  HIISH
RPMI-164080 K1 & ALESIA 5% COE J5¢ S2uiirlolA
H 2SI %754% AENE T3 FBSE WaollA] 2-3271 HH
3l =01 & 56Col|lA] 30827} heat inactivationA[ZIC} AMS
RPMI-1640/109% FBSuiX|oll= YA penicilling 100 IU/ mé,
streptomycing HE =T 50 pg/mlE 75K 4Tol Y& B3
i) AME ZA 37CE prewarmingAl?) & AME3SISCE

A% chemical2 E5 0.2 ¢ filterE 3} S -20C
ol BEIBINIL AHE AH =0A AHESIATE
2) MESs W QEAZES FF

trypan blue$} hemocytometerS AMZ5l] AZT B A&

MESE TS 22 apHor ZESI%T)E 60 m cultureE

disholl 7]2 monolayer cultureolA] BJAIE Pasteur pipetZ Al

SER ERt
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8ol HABIPT Yol FBSE A A1 $15kd 1 mé PBS
without Ca®" and Mgp% ALEEIo] 2AME cell monolayerg F
B A7 1 el 05% Trypsin/EDTA 912 Qe % 1387
A320] BIA]51 platediiA] HolZl MZES 2 mle] RPMI-1640/1
0% FBSE ¥ & 15 p¢ YR &4 200 x g9 £5 2 &
S04 587 REZBIAC). AERE HAS & MEAPE
ol 1 mt©] RPMI-1640/10% FBSZ 2L RPMI-16400HA 2 Xt
3] B]A8IJLE trypan blue 8HG 2& Bk 02%E Hriet &
hemocytometer2 410131 &= M ZO vi€8 ZHTIN
3) M=
MELC 229 ATIg & opylEle Ml 2=4 8 Hcytotoxic
effect) B Z2F3517) Aal 4ot e MlZoll gal MTT7t =84
formazan® 2 HIT = QS ZAEICE 90 109 viQF vl R ol
10 0007HA NZE ’c‘é 17 96-well plateo] B2 & 24A]7} vl
o5k plateo]] Al EE RARZACE MELC FEH(10 w)E o
iE(0 0.63, 1.25, 2.50 mg/mﬂ)i E2 & rhA] 24217 SOt uHe
1G9e). 15 w9 MITE WAL 37TolA] 4417 ¢t vieksla 4
ZA2EA AASH & 40 9] DMSOE H7islo] Al
NA171 & AE formazang =0]7] Y&k 15827} shaking
3lTt. lysateQ] =EE Bio-Rad microplate readerE AHEGH
570 mmollA] EZ BT
4) Propidium lodide HBo) 9|5t AZHE)
96-well plateci] 5 x 10 cellS @1 24417} & [E- FEH
g Aglsigict MELC F&9 A2l & 244 mgs =
trypsin K212 MEZE plateollA] BoJio] AolA] 300 x g 2
527 Q4RI MES AMAIZCE 50 18 RPMI-1640 BY ]
2 NZE XH-‘?‘%’Q 70% ETOHZ 1087t 1783%t = PBSE
Al ¥ AT PIFAOK pg/me P in PBS)E A2ISHL 1082
% PN AOT BB '
5) DNA fragmentation 243
96-well plated]] 10° cellS &1 24A]7J 5% CO, vieE7|ollA]
BRetsle] plateol] cello] RABIEE 3I%CE A2l S50, 0.3, 0.6
ng/me)e] MEZ FEAE ATl 0} & 2417} B el = trypsin
4 sl NEE plateOﬂH WAL 3L 220041 300 x gE
b M REEld AEE FXAILCE 100 409 PBSE A
Z 1 w2} ice-cold 70% olEIEE B0l AF HoflA 30—?:?_}
B & -20Toll 16417} 04} Hol =Tt 4TCollA] 800 x g &2
587 AMEEIGH] olEtES S AHs| AAS & 20 w9l lysis
buffer (2 mM EDTA, 100 mM Tris.Cl (8.0), 0.8% SDS)E @<
% 2 4 50 mg/ub RNase AS 1BIC) 37T ollA] A4t
3027} vleFSE & 10 w9 Proteinase K& @0 50 CollA] & A4S
1/\]7 F 302 BB} 8 @l 4 x DNA loading bufferE E&
% 1.8% SeaKem agarose geloflA] TBE buffer= sample& 50
VoltZ runningsla] DNAE E2Z]A1Z
6) MEF7] B4
96-well plateoi] 10° cellS @1l 24A]7} 5% CO; W7 ]ollA]
HHF3Id plateol] cello] ‘:‘ﬂé} Z 3tk ¥ 71K &%(0, 0.6
mg/ml)e} SFEE XElst & 2417} wieket & trypsing AEISH
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K§{zo] AISERUM LY 4

of MEE plated A WAL F20j41 300 x g = 5&¢
ABZE MZE FAAZCE 100 49 PBSE MRFAI
1 m9 ice-cold 70% oEHEE Wol A& oA 302t LFst
Qrk 300 x g 2 5EZ AARESH § AME 1nQ PBSE
wol 300 x g B 5 AHBEHR 44 XE] F Ui S PBS
2 A5l A2 g AASIHCE AHES 500 9] PI HaH0k
(0.19% Triton X-100, 200 ug/m¢ RNase A, 20 pg/mé propidium
iodide in PBY)C.E =1 % 37T olA] 1587 wiAsIRicth flow
cytometry(Becton Dickinsonfit(NJ, USA))E cell fluorescence&
s-8la AE F718 B8
7) caspase-3} caspase-8 459 &4

10° cellS 24417} 5% CO, BIQE 0] A1 HHQFSHO] plateo] cell
o] RABIEE gt & o8] 550, 0.6, 0.9 ng/n))9] ME( £
HE AE|EHIL 24417 wHASITE 200 429 ice-cold lysis buffer
(100 mM HEPES (74), 5 mM DTT, 05 mM EDTA, 1 mM
PMSF)Z o] MZE Za1A17] & scraperF HlEol| 2EME A
ZE o] 1.5 m¢ microcentrifuge tubeo] &1 F 15827 2 9
off ZRTh 12,000 x g9 £ 2 587 41 EE|et & Bradford
assay & THMZIO] kg BT 1000 ££2) 2x reaction buffer
(100 mM HEPES (74), 5 mM DTT, 05 mM EDTA, 20%
glycerot)o) caspase-80f Uigt VIEE 4
Ac-DEVD-pNAS} Ac-IETD-pNAE A&z 100 yME @1l 96
w9 cell lysateZ B2 & 37ColA] 1417} &t HFESAIA
caspase-32} caspase-80f] 93} p-nitroanilide(pNA)2l &2 405

ol 4] microtiter plate reader® Z8 3131

v e

caspase-3}

8) mitochondria membrane potential &8

Mitochondria®] membrane potential ¥131& Rh1232% ¢
M % flow cytometryoll 2131 AEEIACE 96-well plateci 10°
cellS W1 244]7F 5% CO, tiQE710A] HiFS10] plated]] cello]
BAIEIEE si9ch o] 550, 0.3, 0.6 mg/ml)Q) NE- T2
Ag Mgt = 244174 wiyst F trypsing ATIGHA AZE
plateciiA] WO &h20ll4] 300 x g 2 587 YA ELI6H
AZE FAAZCE 100 29 PBSE MESFAIZ & 1 me)
ice-cold 70% AIEIEE 2o €& oA 027 LHSIUC
300 x g 587 44E88st & A™Ed 1 M9 PBSE ol
300 x g & 57 YMEEZ KEEEE & tHA] oF 1 PBSE K
wolel B2 g AASKICE AREES 500 9] Rh123 GAyer
(5 pg/mb rhodamine 123 in PBS)S.Z =01 & 37°ColA 3081}
HIOKSIET). M EE PBSE 2418+ & FACS Calibur® cell

fluoresenceE =3It

2

4 3

1. ME-180 M| BiEo] ther MECS a3

MELC X2 Ikt 550, 063, 1.25, 250 ng/ml)E
ME-180A] ol M|t WEA Zoll o) MTT7} formazan 22
HEE = &g SAT 23} 48413 & 0.63 mg/me NEIZ &%
MoE ZgEh FolA] 39.5%9) HEZ AL k9 571
of wigt YEo| Azl ZAHACHFig. 1). ME-180MEZZ 1 mg/
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Hox B M ZETLA) HAlE B8

n MEC FEAOT XISt & 48417 ol Bt n[gd oz
D3 23 MEC 22N ARl 22 METdiie A=
9] Feprt iRE 1 SEAY UAE QR Ve S INEC
ZZAORT F2ISH A EBIME AEEC] AFEA o3 dd
OF BHIAU WS Ue FEHE VBT

Cell Viabilty (%)
3

T

0 063 1.28 2.80
Concentration of Ty (mg/ml)

Concentration of TS (mg/ml) Cell Viability
0 100
063 605t 07
125 478+ 26
250 456% 05

Data are expressed as means +standard deviation. Data were analyzed for statistical
significance by Student’s tHest. pvalue of less than 006 was considered statistically significan

Fig. 1. Growth-inhibitory effect of Trichosanthes semen extract
(Ts) on ME-180 cells. ME-180cells were incubated with various concentrations of
Ts for 48nhrs and cytotoxicity was measured by MTT assay.

2. ME-180 Al Z9] Zbof tigt ME{=9 apoptosis 3}
ML ZENS A1 ME180MEE sSHA] 4841710] Al
U PIZ G438 & e el HElE ZASH 23 1 ng/ml
ME- 259 Zx) slolA] ME-180M = apoptosis7t Yojit
AEojA] BalEE EFHY ZAE HE, S5F @4z W

apoptotic bodiesE LIERAATE

3. DNA fragmentation £41

A 7R BEO, 03, 0.6 mg/mt)S MELC FEHE Aelc
= 24)7} Fol] ME-1804 ZollA] B2]3t DNAE U2 (Fig. 2,
lane 1)oll B18 nucleosome F719] T4 band7} =2 HIEE &
A5 rhFig. 2, lane 2, lane 3).
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Fig. 2. Ts-induced DNA fragmentation analysis in ME-180 celis.
ME-180cells were cultured in the presence of Ts for 24hrs, and genomic DNA was
extracted and separated by 18% agarose gel M molecular weight marker, lane 1 0
mg/m Ts, lane 2 03 mg/ml Ts, and lane 3 06 me/ml Ts. Left numbers indicates the
size of DNA in base pairs,
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4, MEF7] 24

06 mg/mS MEZ FEHE ATIGHA 48AI1ZF vt
cell cycle2ZE flow cytometerZ 2A3IHTE RELZ FEHE
AEIBHA &2 T4 E apoptosisE €231 A2 H]
(M1)o] 0.23%0 EWUSIROL ME FENS Mg Mxgt
olAlE 1278%E BEE 4 UTHFig. 3).
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Fig. 3 . Flow cytometric analysis of ME-180 apoptotic changes.
ME- 180(:ells were incubated in the absence (upper panel) or presence of 06 mg/ml TS
(lower panel} for 48hrs. Cells were stained with Pl as described in Materials and
method and analyzed by Flow cytometer.

5. caspase-3 @} caspase-8 £
caspase-39} caspase-89] Z+Z} 7JEQl Ac-DEVD-pNAS}
Ac-IETD-pNAo] B FEHES Aot 244120 mjgor &
7189 BEFiHEEQ] pNAS YEEHE FH6INIrT caspase-3 B4
TE 06 mg/nl MEZ FEHE AT METOIME= 130% S
7V, 0.9 mg/mloliAlE 66.0% S7I5IAUTE caspase-89] YT
L 22 =Tof tial 2Hz) 554%% 92.0% E715193CHTable 1).

Table 1. Caspase-3 and Caspase-8 activity. ME-180cells were
incubated in the absence or presence of Ts for 24hrs. Cells were lysed
and centrifuged. Supernatant was collected and protein concentration
was measured by Bradford assay. Cell extracts (96 «£) were incubated
with 4 £ Ac-DEVD-pNA or Ac-IETD-pNA at 37°C for 1 hr. Release
of p-nitroanilide was detected at 405 nm by microtiter plate reader.

concentration of Ts (mg/ml) caspase-3 activity (%) caspase-§ activity (%)

0 mg/ml Ts 100 100
06 mg/ml Ts 113017 155.446.1
09 mg/ml Ts 166.0+1.3 192075

Data are expressed as means +standard deviation. Data were analyzed for statistical
significance by Student's t test. pvalue of less than 005 was considered statistically
significant.
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6. L#E{=2 mitochondrial membrane potentialoll tHdl T3}
iz et MEC £&5Y AT  mitochondrial
membrane potentialo] ZAEE HOFI JQ1t Rhi23 FF
2ATE 03 ng/ml MELC FEN AT H 06 ng/l WMELC F
EH NejdollA FATH AolE LEMAIE 2tTiFig 4).
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Fig. 4. Ts-induced changes on mitochondrial membrane potential in

ME-180 cells. upper panel; 0.3 mg/mé Ts, lower panel; 0.6 mg/mé Ts.

ME-180cells were incubated in the absence (violet oeak in the middle) or presence of

03 and 06 me/ml Ts (green lines in upper and lower parel) for 48hrs, Cells were stained

with Rh123 as described in Materials and method and analyzed by Flow cytometer,
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MEC0] AZERAMEY] HAAA R MZ AL vlx]= G

g, R, KIE SO BT, @S A5k “REATE
B'o FAITol ghEeielol wizt i1, R, B, HRY AY
2 ARBSIITEFY™. 1 ol thalal RS RS HH HiT
B, KT, BhRAE KERE, BEA 'L BAT &
KRS A, SRS E, S8, BRBHEE ol £A= 2
m, ok FHOTE WENE WMRME ERE BUGHEEE
F2 g8% g g 5 Ytk

BfEreES) 501 AU MECS FEA(EE Cucurbitaceae)
£ thAMO] LB EEAQl dlstle] B BE E&EY
151 719 ZAPITE I MBS glycoside, saponin, 771
1 @, resin, gum, fat, M4 S SR3IL YTk B
LK LNz SERERS) 451 ke B - R, &Ko &Eoll
s, BIE, KIBREOE ol #FES A%E U8e 41 &
W R, B, BIBEE B9 558 ML Aok
IRE(CO) BeidrasE WA MEE [BEE A 52 XEZ &
U} BB O B = iHRIEM, BTEM, REIRIERER, S
&g 5ol Ut

ololl AR BiGEEESl G50 e KB E o1&
ZARUA ] MU B cell apoptosisoll BIX|= ke
ol S8l XY AZE R YA Q] ME-1804| 20 JREZ
ZHg Eogl] ME180M Zol tigh &AM 3, M9
B W3, MZF7) 24, DNA EZ 2, caspase-32}
caspase-8&2-4 B! mitochondria membrane potential ¥3} S
HBEBISTH

M) T AMapoptosis)= M| 3 Al(necrosis)@} 0] Al EAH
o IASHE ATHGAAEN U £48 wot dofute
A ZHALR} FHElo] gene-directed cellular self-destructiono]Lt
programmed cell death2 % MEECH, N E7} A7 AEE
ARG B2l UEhE MZAAE AZHY i3, Ax9 8
&, g2 S, MEIAlE S AZ7F HEUES
BoAA FAZS dHES Fe BAE Qo] AME
(phagocyte)oll dall A4 € 4+ A Tl E A= v 2y
I o Bl EQ% HEe i ZELHY e E2RE
22 A JuE fukg = vtk AZIAY A ZpEoA Y
HIl2E M ZEEsido] 98 M2 5, AlZe 7|23 o
2}, HAUR|9] B4, endonucleased] E45lol] 98 DNAS] Afrig]
mero) B o) A, AT Q) W, apoptotic body 4 X
Lol 999 Wslel Ze MEEE WslE 2 4 b

ApoptosisE QIH|Q] Ealdol Boidlel, AA F71AA 2
gol # 4 e AEE AAHSIE A2LE  cytotoxic
T-lymphocyted]] Ol virusol]l ZIEE MHZE AASH, cell
mediator minor responseciA] HAZRAE ZHde AE YA
t}. SLE, rheumatoid arthritis Z+2 Ap7pHHE2 &2 olgdsh 718
o) Agt ABIAVE Ue REE LedH Urt. S apoptosis
B EAZY sBlaolul BRI QoA FuEo] B ZY
M plAolE S drstt BaEa YTk,

ME-1804| 9] 4 &oll thall ME/=o] FEFE nIxI=A|ol T
o LolEs] {3 ikt 59 MEC FENS ME-180A4 %

b

o > o=
2 0x

o

o b @ 2

o

il

b 4

e

of Aelskd AfEMEoll 98] MTT7} formazanQE HEHE] =
oko] M3lE ST MEL F2HE MeId A 4847 =
0.63 mg/meQ INEL ZFAHIA 39.5% 9 AE7T LABIFL &
T3 Srlol wiz} MEE0] FAl Z4oEE ¢ 4 UACKFig. 1).
o] AiH= NEI-0] ME-1804] 2ol thall S8} Akl Wt Al
MNAS ANEES LERACE ME-180MEE 1 mg/mS ME(Z
ZHOF ATISh & 48117} Fof FE v B (x 2002 % BE
5Tt MECE AISHA 22 AZToIAE A2 Felrt oh
2 371 B2 pAE o g Uehd ol MECE Melst Al
TolAE AZE0 AFE o FUeR EXMUA 4
& U= FEIE LEERARICE. =38 1 ng/meS] MEC FEH &
A3l A} ME-18041 29] S A A9 418t FEl & HEE VIERR
= 0] necrosis®t TEE = apoptosis®] FLe BHO] AEA]
ZABY| Q8 M#EC FENS YL ME-180HZE HiYHA]
48A1710] ALt PIZ @Aigh & Uehlls uld HElE ZAKGH
Qrk 1 mg/me MELC FEN & SloAl ME180MEE
apoptosis7} ot MZojAl BT EZHQ HoLH HZ,
S&% J04 U apoptotic bodiesS LIERAATY. A ZAAE &
oL endonuclease’} 43171 E)o] 180-200 base-pairZd o}
DNAZ} 22 ZolZ ZEth olg [rIgsyes ol&sid
DNAE H71& Hao] S(-)0|E2 )€ sle oIBeE gt
S Zled &2 DNAYSS we) S2jojn 1 ZRE Altie]
Tl DNA BES4S #28 4 JA FrP*?. oy 559
M- Z2HS M8 & 417} Fof 24210] 5E 2 ME-1804]
FoA 2213 DNAE thZ 7 (Fig. 2, lane 1)ol] H]3} nucleosome
719 ¢t bandy} &2 HIEE FHEUCE EF] AZLAL
doluks AlzolA] #ate s AR Ee] DNA 24D NE
- Z&9 Hgjol4 ©el band7t #FEEE OlFe HS6
endonuclease”} T 10| EX4315]0] Thel nucleosome HIAE 2
"3y} & o1F0iR ALE HOICHFig. 2). Mz BEH S
BE dEA 9 ZiEEMoIth NEe BEE HiEslen 2
719 27 Ao & £88ks B8 e MEF7 )8 s, X3
HEY MEZFE7= DNA g9 £F A|710l] whzl g8 71(G1
phase), BF371(S phase), $HJE7)(G2 phase), FAHEE7IM
phase)2 LIFoIA Itk MEF7)E BAIEY ol
Aol FHZ s dFEleE 718 FY shE MEY
apoptosis HA] AEF7|9 HAH AP E 7KL AH
0, Mz Faol JAEE £ apoptosisE OF71AI71E E
shiel Feo] E 4 ria gEd bl o NEFe F
Q ZEPS G719 Futo] Qloia EEATIA BHEVIE
o Xgg EAMBIH, apoptosis7t YoILIH FaH70lA E47
2 Gol7IA B3}, sub-G1o]Z+i | apoptosis THA0] &
2] © ol wWHSIA Bk AEY dlgo]l sodrt
MLsub-G17))2 B4 2nErt FHE2 g9l DNAS JIKEEZ
apoptosisZ 2 ©7 DNA fragmentationo] ofgdol whg} A2
0}0] DNAZ 7}AlE= Ao HOITL &, M12 apoptotic cells®)
HIES EFsls 7)1E0] € 4 QUrkFig 3). 0.6mg/mle] ME
ZEHOF XEIBLL 48417t F M1 ulgS ERIsH 21, W=

1.

Ole —D«[l H:\

ol
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STV poly(ADP-Ribose)pélymerase(PARP) Holg 853t
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tll(Fig. 4), 0] apoptosis®] & 2 mitochondrial dysfunction
O& 0]oJA|H O]E QI3 caspase-99] &437} o] oA,
AZ AT B 95K, mitochondria membrane potential
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