oFshi] <] Al 47 9 A 5 & 319~324 (2003)
Yakhak Hoeji Vol. 47, No. 5

LEshk=ERR| £&82 HL-60

ARA 05 - @A -

°]g7I

SHZOIM|E Apoptosis T 22t

P - A

o }Qﬁ#

AFoheta o eet o o}
(Received July 21, 2003; Revised September 29, 2003)

Induction of Apoptosis by Extracts of Trichosanthes kirilpwii var. japonica
in HL-60 Leukemia Cells

Sang-Cheol Kim, Soo-Young Park, Jae-Hee Hyoun, Young-Ki Lee, Deok-Bae Park,
Sa-Yoon Kang, Eun-Sook Yoo and Hee-Kyoung Kang”
Department of medicine, College of Medicine, Cheju National University, Ara 1-dong, Jeju 690-756, Korea

Abstract — This study examined the inhibitory effect of extracts of Trichosanthes kirilpwii sorted according to the parts
o1 the growth of HL-60 cells. The growth of HL-60 leukemia cells was markedly inhibited by the treatment of the 80%

methanol extract of roots (10 ug/mi), stems (50 pg/mi), pips (10 pg/ml), and gourds (100 pug/ml), or the ethylacetate fraction
o7 leaves (100 pg/ml). when the HL-60 cells were treated with the extracts of T kirilpwii sorted according to the parts, DNA
fragmentation and sub-G1 hypodiploid cells were observed. Moreover, T kirilpwii extracts increased the level of the expres-
sion of the active form of caspase-3 and the activation of caspase-3 was demonstrated by the cleavage of poly(ADP-ribose)

polymerase, a vital substrate of effector caspase. The results suggest that the inhibitory effect of extracts of T kirilpwii
sorted according to the parts on the growth of HL-60 cells seems to arise from the induction of apoptosis.
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! Dried leaves (' Kirilpwii var. japonica) powder (312g) ]

1) extraction with 80% MeCOH
2) stirring tor 24h at room temperature
3) vaovum filtration

l 80% MeOH Ext, (44,8%) }

l Suspension with water (1L)

Extraction with Hexane {113} |Extraotion with E1QAe {1L73) | Extmotion with Butanol 1L23)

n-Hexane Ext. l EtOAC Ext, I [ wBUOH Ext ] l

H,0 Ext
{1,08639) @2157g) (6.77%)

(1g)

Fig. 1 - Systematic purification using solvent partitioning from
leaves of T kirilpwii var. japonica.
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7 AT gy $AjelM fEiet HL-60 AETE s
MAEF 23 (KCLB)L ZHE] HoF o} 100 units/m/2| penicil-
lin-streptomycin(GIBCO) ¥} 10%2] fetal bovine serum(FBS,
GIBCOY’} 32 RPMI 1640 viA(GIBCOYE ARg-31e] 37°C,
5% CO, 271014 vljokalai o, At vk 3~4o] 3hH
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Cytotoxicity tests

kEelsER] Y 55 Ml 2§ HL-60 Ax 5/ 542
3-(4,5-dimehtylthiazol)-2,5-diphenyltetrazolium bromide(MTT)
assayZ ©|83IGchY HL-60 Al (2.5% 10°%ml)ZE 96 well plate
9 7} wellell 911, =FetsEle]d) ZF F9PE vghs 58
T Yo &l BEES wHEE FUsiich ol & 427t wij
& th3, MTT(Sigma) 100 ugs H7k8kal 4A1ZF 5k o] Hije
3l3ict. PlateE 1000 rppmellA] 10i7F e4#alstal 2AAHA
wiR|E AAS TS, dimethylsulfoxide(DMSO, Sigma) 150 W&
7¥ete] MTTS #dlel] 2js) A/3€ formazan F &8 &3iAl
71 % microplate reader(BIO-TEK INSTRUMENIS. INC)&
AMgste] 540 nmellM FFEE ZFsHlvh 7F Alsatel gt
B FEE s eelon, txre FEE ¢t nlaste]

g oA HES 2AIIC

Analysis for DNA fragmentation
HL-60 AZ(2.5% 10%mi)) Bareete] ) 2} 29 vk
F2% mE 9o fol BHES AR oS 20417E B2 i

stolch A2E 578 £ Promega Wizard® Genomic DNA
Purification KitZ AMEsle] DNAS Hel3|sict. £t DNAS
1.5% agarose geloll4 30%-(100V) <t A7|9%S ¢ o}
ethidium bromide® €48} UV transilluminatordtellx] DNA
w3l dae wEsdnh)

Cell cycle analysis

HL-60 A% (2.5%10%moll =Fslsetele] zh 59 weks:
FEE T 90 80 FEES X3 o 24417 B ol
gt ¥, HL-60 A5 483} phosphate buffered saline(PBS,
Sigma)? &1tk HL-60 AEE 20°ColA 70% g2 30
3<% TAAZ $, PBSE A438}3, RNase A(l mg/m)E 2]
3k T2l propidium iodide(PI, Sigma)E ¢245}31, COULTER®
EPICS®XL™ Flow Cytometer(BECKMAN COULTER)Z A

EF7)8 BAEgeh

Western blot analysis

HL-60 AZ2.5x 10%miell =Zsbsete]e] 2t 791 Hgg
FEE T ¥ 8 BEEE A v 2477w vl
3Rk AEE 2~3% PBSE A1 &, 500 pi2l lysis buffers
Z7¥slod 14]7F 5]k lysis A1Z1 3 14,000 rpmel|A] 2057 €
A FEdte] Axet A & AASAh ¢ sEE
Bradford ®*¥& o131 % sI9th 40 ugd lysate 10%
mini gel SDS-PAGE(Polyacrylamide Gel Electrophoresis)=
A E]alod, o]& polyvinylidene fluoride(PVDF) membrane
(BIO-RAD)9l 200mA= 2A]7F F9t transfershich 18] 3
membrane®] blockingS 5% skim milk’} 3¢ TTBS(TBS+
0.1% Tween 20) 242 o831, 2ol 2AZF FF A
Al&193t}, Poly(ADP-ribose) polymerase(PARP)S] & k& 2
E8P7] 9%t A= anti-PARP(1 : 1000)(Santa-Cruz)?} caspase-
39 ZAE wels AEs)] 9% A cleaved caspase-3 Ab
(1: 1000)(Cell Signaling} TTBS &¢102 &Mslo] ALg51Y
o, Hh3-& Ab2oflA] 2417t 5ok A &ETt 22 FA 2=
Horseradish Peroxidase(HRP)”} ZE¥ anti-rabbit IgG
(Amersham Co.)E 1:50000.2 3}Alsle] o] gslgiomn, yhe-o
F2ofiM 308 Bk HEslict Z1 ¥ membranes TTBSZE 3
3] A4gated ECL 714 (Amersham Co.)% 1~333F HhS & X-
ray 5l 7Hgsieich.

L | 2}
LaEksEl2|e| MZ ME X &1
washaele] o] 7 F9E oekg FE5E W 9o g 23
2] HL-60 Al3E2] A4 ool thdt &3+ tetrazolium salt®]
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el MTTS AME3lol MTTS] gdof o8] AJ=)i= formazan
o) -3 ZASAEY wgskae Qo] vigkg FEES
100 yymi®] % Aglale] ME Ad7 o4 E3R = oF 43%Z v+
Ept < H, S E 1EollA 19.2%, ootAEH O E -8l
732, HERE BB Eo|M= 47.6%2] AIE AW oAl e K
Sitt Jig. 2-D. 1 -:? oA &3} 7}72} =A UERE ofdobA)
HolEl 28 EE TEEE MRS W, 10 pg/m! 5Ll
8.6%, 25 ug/ml FENA 24.3%, 50 ug/mia 100 ug/mie} F%
ofl A 2k 70% o2l ME % A Ba4E Bt} oldf =%
dhE 2] Q9] odolAElo| E 352 HL-60 A3 A3 o4
off 15 IC- 36.7 ug/mio)tk(Fig. 2-1). “12)1 =Falize}
gloj -¥el, 71, A 2 Fule] HEkE 2552 10 ug/ml 25 p.g/
ml, 0 pg/ml, =i 100 ugmie] FEE A s 42, $

50 pg/ml, A= 10 pg/ml, 2= 100 },lg/ml =
AAFolA &
kel

10pzmi. E71

T ¢ gelX 62.9%, 88.2%, 88.4%, 45.7%E AL
Aol 28l =

7Rt aolch(Table D). ©)9 3 %

100 -
(r

Growth inhibition (%)

Growth inhibition (%)

.

ol [

10 25 50 100

Concentration (pg/mi)

Fig. ! - Inhibitoty effect of the MeOH extract or several solvent
fractions of T. kirilpwii leaves on the growth of HL-60 cells.
(I) HL-60 cells (2.5x10%ml) were treated with 100 ug/ml
of the 80% MeOH extract or several solvent fractions (A:
80% MeOH extract, B: n-Hexane fraction, C: EtoAc
fraction, D: n-Butanol fraction, E: H,O fraction) of T
kirilpwii leaves. () HL-60 cells (2.5% 10%ml) were treated
with indicated various concentration of EtOAC fraction of
T kirilpwii leaves.
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Table I- Cytotoxic effect of T kirilpwii extracts on HL-60 cells
Inhibition (%)

Extracts

10 pg/m/ 25 pug/ml 50 pg/m! 100 pg/m/
roots 62.90+4.48* 81.70+1.02* 80.50+1.09*% 79.70+2.98*
stems 2.78+0.70%* 8.05+£3.07* 88.20+1.18* 88.50+0.58*

pips 88.40+0.50* 87.70x0.69* 88.10+0.41* 89.20+0.42*
gourds 4.98+0.66 11.46+1.42* 14.59x1.41* 45.70+3.70*

HL-60 cells (2.5x10%ml) were treated with 80% MeOH extracts
of T kirilpwii for 4 days. The effects of the MeOH extracts on
the growth of HL-60 cells was determined by the MTT assay.
The mean absorbance value for each extract was calculated.
Results are expressed as the percentage inhibition that produced
a reduction in the absorbance in the treated cells compared to
the untreated controls. All the experiments were performed in
triplicate. The data is presented as a mean*SD. *p<0.05
compared to the control.

() A B C D E F G

() A

Fig. 3 -DNA fragmentation by the MeOH extract or several
solvent fractions of T kiripwii in HL-60 cells. (I) HL-60
cells (2.5x10%ml) were treated with 100 ug/m! of the 80%
MeOH extract or several solvent fractions from T, kirilpwii
leaves for 24 hr; Lane A: 100 bp DNA ladder size marker,
Lane B: control, Lane C: 80% MeOH extract, Lane D: n-
Hexane fraction, Lane E: EtoAc fraction, Lane F: n-Butanol
fraction, Lane G: H,0 fraction. (II) HL-60 cells (2.5x10%
ml) were treated with the MeOH extracts for 24 hr; Lane
A: 1 Kb DNA ladder size marker, Lane B: control, Lane C:
10 pg/ml of roots extract, D: 10 ug/ml of pips extract, Lane
E: 50 ug/m/ of stems extract.
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7} 298 g FE20] e YFL 713 AT o] FES
ARSI,

HL-60 M=0{lM2| Apoptosis &
wZsEER] FEE 23 HL-60 A3 A o] 2Hgo]
apoptosis T =oll &3t QIR 1 71Hg Lot 7] #5te,
apoptosis =0l &3t YEh= DNA ‘?E"ii} 34’;;——% A7)
Fo PEsIgth wH@skEtl $19 80 EEES HL-60 A
Fofl Z+7h 100 pg/mi FEZ 2447 B9 7‘1"’4’5’% e o, g
otAHo|E EEEA F3s DNADHI} d448 & F U
1q’(Flg 3. 181 xFslsEle B, A U 7] dEE F
252 7217} 10 ug/ml, 10 pg/mi, 50 ug/m! L2 A2)E3S o
o= &7] g 558 Agd Alxelx DNA =z} 7}
& FREH HEEACHER. 3-I). B3, @ slksEe] FEE
9J%t apoptosis -0l 23} sub-G1 hypodiploid 4|37} S7}
sH=A] DNAS A3l F3S vehils 311 PIE A3t
o FAIZEA7]Z A8 m@shaEte] de oEotAE)
O|E REEE 100pgmid) FEE A sle] A7PEE SH ¢l
A7}, sub-G1 hypodiploid A7} 3A1 kA 13.6%, 4r13FelA]
55.9%, 5*13lA 70.5%, 621X 71.3%, TAREA, 94.8%,
8A|7lA 96.9%F. Al7le] Aol wet Z7181ck(Table 1), =
Zg3tEeE e 4 ¥4 FE2ES AY Alde sub-Gl
hypodiploid M¥7t £7] F&E 50 ug/ml H2iel &J3ld 37.7%,
e 28 10 pg/ml Aol &3ty 12%, X FEE 10 ug/ml
Aelef 2Jsle] 22.7%% B ACHFg. 4). HL-60 Aol =2
shEErEe) 7t 298 F5E-8 10 ug/ml, 50 ug/ml, 100 ug/ml
9] FER 24717 X2l & chlElS $-2)5lo] effector caspase
9] QI caspase-39] E4Y Ldo] FIREAl AR oM,
caspase-32] 84d3loll 2J5l0] caspase 7142 Q1 PARPY} £
HEE=A] Grlsl wFsksEle]Y 2 F-od Heg FEE Y
%9l gul HEEC] HL-60 AIE 437 A4l E37} apoptosis

Table II - The cell cycle pattern in HL-60 cells treated by the
EtOAC fraction of T. kirilpwii leaves

% of cells
Time
Apoptotic cells GO0-G1 G2M

Ohr 0.46 55.3 18.3
3hr 13.6 49.2 18.6
4hr 55.9 27.2 5.86
5hr 70.5 18.1 3.99
6hr 713 20.2 2.41
7 hr 94.8 413 0.85
8 hr 96.9 4.60 0.09

HL-60 cell (2.5x10%ml) were treated with 100 pg/m! of EtOAC
fraction of T kiripwii leaves for indicated hours. Flow cyto-
metry was performed with EPICS-XL FACScan flow cytometer
(Coulter, Miami, FL, USA).
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Fig. 4 — The degree of apoptosis is represented as the DNA concent
measured by flow cytometry. HL-60 cells (2.5 x10%mi)
were treated without (A) or with the MeOH extracts of T
kirilpwit for 24 hr (B: 10 pg/ml of roots extract, C: 10 pg/m/
of pips extract, D: 50 ug/m/ of stems extract). Flow
cytometry was performed with EPICS-XL FACScan flow
cytometer (Coulter, Miami, FL, USA).

Zof 2)8F RIS dolrgitl. mEElEER 90 odetAu
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caspase-3%] 431 (19 kDa)?] Wtr} VERE O™, o] caspase-
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Fig. 5 — Activation of caspase-3 and cleavage of PARP in HL-60 cells
treated with the EtOAc fraction or MeOH extracts of T
Kirilpwii. HL-60 cells (2.5x10%mi) were treated with the
indicated various concentrations of the EtOAc fraction (A)
or MeOH extracts (B) of 7. Kirilpwit for 24 hr. Western blot
analysis of caspase-3 or PARP using the antibodies against
caspase-3 recognized a protein at 19 kDa and PARP
recognized both the full-length enzyme (116 kDa) and its
85-kDa fragment.
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39} ghAdslel) oJslo] 7)Ael PARP(116 kDayt Aweks)o] 85kDa
o] viuvt vk w59 A9 dX|ghe RolckFig. 5-A). &
3k -57]. B, X, B9 debg FEEE 27 50 ug/ml, 50 ug/
ml, 1) ug/mi, 100 ug/ml o2 = Aesl%l& o, caspase-
3 5718 =9} caspase-32] EAdsle] <J3t PARP Aukd W
B g8 5 QQItkFig. 5-B).
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Aol B dad WEd AlEZAQ HL-60 A3
olgttor nFslEElR] 7F ¥ vehE FEET Y9 %“H
H-£1to] HL-60 Al 448 *ﬂa‘}“;ﬂ ZAkkaL, MIE A
o}x  Z-8-0] apoptosis 50 &3 AR Aot girh =F
ah- el &g HL-60 218 A2 4% oA aa=
tetrw olium salt®] 3l MTTE AREalo] MTTe] g 9
8 1A= formazan®] SEEE Y85t 1 A, @St
wE1] 9] odobiEo| B HehE FEE 100 pg/ml 3=l
A AE A oA B3t 7P A Ve THEg. 2-D. 11 F

ofx sl Q1o eldolAElolE #EES s E HL-
60+ :Zof| AE)st Ay} A oA A Fro oEFow &
7HEsr 2Rl & = QAATH(Fig. 2-ID). 121 skt Y] B
g, ¥, 57] D 9] dghs F2E5S 47 10 pg/ml, 10 ug/ml,
50 .¢/m/ R 100 ug/ml 02l FEZ AsISiS Wl HL-60 Al
xo o] dx3] A= UrH(Table D). o]} 2 ioo}:‘;}
#le HL-60 MI3e] AJ3el dist o] &34} apoptosis =21
)% Zl21x] 2otrgit}, Apoptosist= M|EAW ZHEX7F 71
wle Z39]24 endonuclease’} B/331% o] 3] DNA £70]
o “}r, transglutaminase”t &4 3h= o] AFZA g g
cross linking®] dojubs Mx3 FFHo] Aojubar 4=oo] AIE
vhe 32wy 7PAA - apoptotic bodiesE BAdsh= ZoE o
2 kD g apoptosis S0l olale] UER = @A)
a1 DNA @8t dAS vHasloint. Fig. 304 Bz ulel
o A A7 A Z3t 7P sk wEshaER] 99 o
He o] E FEEA 5k DNA %-éi} s EF A
AT wmshaE ] ZF B Wies FEECAME 5 &
7]e oitg FEE4 DNA @83} a8 71 FiskA
e 4 Adoh LIFJIL DNAe|| Agksto] @48 vl 53
]l & ol galey ehEEl] 548 Aol 2%t apoptotic
M % sub-G1 hypodiploid A 2] F7Fs A EEA7|2 8
le-<ivh 11 A3} wFslsEty] 9] odokHlolE *‘?'—3?]%-4
Ae o 2Jste] Azt &}E4 02 apoptotic AlE7F F7FEE A
#2F F UATH(Table O). s B A, F7] vghe: f‘%*

[.

& 1E5I%E W apoptotic MXE7F S7HEE HAE + UNR
o, 53] ek N viekE F2E5 A2t G2/M AlE peak
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