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Spatholobus suberectus Water Extract induces Apoptotic Cell Death
via Inhibition of Cell Cycle in Jurkat Human Leukemia Cell Line

Nam Su Cho, Woo Cheol Jung, Heon Sik Na, Young Jun Song',
Kye Seung Lee', In Lee, Byung Hun Jeon?, Byung Soon Moon™

Department of Internal Medicine, College of Oriental Medicine, 1: Professional Graduate School of Oriental Medicine,
2. Department of Pathology, College of Oriental Medicine, Wonkwang University

Spatholobus suberectus belonging the family Leguminosae has been used for promoting blood circulation,
removing blood stasis, tonifying the blood, relaxing tendons, stopping internal bleeding and eliminating dampness in
oriental traditional medicine. This study investigates whether the water extracts of S. suberectus induce apoptotic cell
death in Jurkat T-acute lymphoblastic leukemia (ALL) cells. Jurkat cells were increased inhibitions of cell viability in a
concentration-dependent manner by S. suberectus, as measured by cell morphology. The capability of S. suberectus
to induce apoptosis was associated with proteolytic cleavage of specific target protein such as poly (ADP-
ribose)poiymerase protein suggesting the possible involvement of caspases. The purpose of the present study is also
to investigate the effect of S. suberectus on cell cycle progression. G1 checkpoin related gene products tested (cyclin
D1, cyclin dependent kinase 4, retinoblastoma, E2F%) were decreased in their protein levels in a dose-dependent
manners after treatment of the extract. These results indicate that the increase of apoptotic cell death by S. suberectus
may be due to the inhibition of cell cycle progression in wild type p53-lacking Jurkat cells.
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A5 ® AEF7) da 719E BEsle ] ZHE AW
ol Bl nlojch

A 2 T

1. 48A8
1) oy

2 4ol ALES BMES £28)0 (FEMBKE) o 9
AR ew, #Eiie AlBAA FASKd A3 & ARSI
2) AIES "X

$81MA 200 g2 52 iAol Wi 55745 2,000 S @
S % 3417 Q) 71, A&011 AWES M SIBAE 0183}
o] 338) BT o] N E rotary vacuum evaporatorol ]
20t H&3IT). 5% 8HE -70T deep freezerolA] 12417}
E0F YIRS, 3017 QL freeze dryer® 57 WX 10%
9] ()R 20 go] Butg HUCh
3) gAl

Monoclonal anti-PARP &= Calbiochem (San Diego,
CA, USA) 3lAlZHE] 7131901, monoclonal anti-cyclin D1,
bcl-2, Bax, caspase-3, B-catenin, p21, and monoclonal anti-E2F1
g1& 2} polyclonal anti-CDK4, polyclonal anti-RB &= Santa
Cruz Biotechnology (Santa Cruz, CA, USA)ZAIZRE T35}
Cth Peroxidase-labeled sheep anti-mouse immunoglobulin®}
peroxidase-labeled donkey anti-rabbit immunoglobulin 0]X} &
A& Amersham Life Sciences (Cleveland, OH, USA) 3lAlZ2 &
E] F3KdTh

2. A3y
1) AE i}

Al T AlEY feEie SHEz8ugy AEF JurkatS
n|FMEF 28e] ATCC (The American Type Culture
Collection, Rockville, MD, USA)EXE] E¢} wol, A& 4loli]
37T, 5% CO: 25 £0E ZE Sanyos|Al 7104l uieFsl
Gt B340l Jurkat MEO) BlYAS L-glutamineo] TEHE
RPMI 1640 BiXlo} 56 $ZolA] 3087 71235l 284 3514)
7] fetal bovine serum (FBS)S 10% E§H511L, 1% 48| (100
units/m¢ penicillin, 100 pg/mé streptomycin)} uwix] 1 Ly
NaHCOs 2g& Hriskd RAzsIAct

2 NIEILA S5

ATEL plastic culture disholld] BHLEAL, 4 x 10°
cells/me HE9 ME 4+E 717 i vixlol Bk &8 5
oJ3IATE. Jurkat AZES gt S (100, 150, 200, 250, 300 g
/n0)2] RSEZ 4A17F B APEAUC BME BYS 4 Toll
AFHAL AR ™ol 50 g/t SEZ THE F U0l 88
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3 L2 uigulRlol 34451 AMESIFT) MZ AR okzlol
719 AE QEEY i, NE S WEl @ PARP thilz)
9] 7i-Ed AV E vlusiy 2EsIRCt.
3) Trypan Blue Z3Y
AZ S0l Ui Bk FEEQ] ke Uotry] Y51
Jurkat A|EE 24-well plateo]] BT T EZEES 100, 150, 200,
250, 300 pg/mt SEZ 24410 SO NEISIFE). 11 ¥ Z EEE
9 MEE tubeo] ZACH, SY 8| trypan blue NG
tubeol] 1St & BERA 4131 387 YRBINC) Aol Al
29 = €7 £F7IE Aot
4) MIT &84
QEF QNTEY FLEHE FHoh= ALE HAZE
96-well plateol] B}t & B FEHSE trypan blue A3}
BEU% U027 HIBIAc). 2t wellol 5 ng/mt SEE A
MTT 8% 20 & HJI5ka 3417 B¢ viRiRet. 1 & MIT
ool M wigAE AMASHL 23 well & 0.1% isopropanol
150 w0 E H715l 30827 T i & microplate readerE 0|8
3lod 570 mmollA] EBTE ZHGI¥CE 3319 ME TIE AR 2
e 86l BEa IFEHR 48 I”YCE VERNACT
5) HeRsts st £AL
Jurkat AEE 2} wellld 1x10°704) 21 24R)7F A3 & g8
N 2222 =THE Hriskd 24417 S0 uigsigen, 9
2}x} §v)ZF (Diaphot 300, Nikon, Japan)g o}235kd 100u4€ 5}
oAl thEZI 4T Feish Hels HEBINC
6} DNA 2Z3} k&) ZA}
NEZE PBS SWUCE AHT & ALUEEIE ol|88l &
o AZ0HS 2T} DNAzol reagent 1 S @1 pipetting3}od
AE pelletE 24151tt I & 10,000rpm, 4TCollA] 1087
A2l AENAS TIE tubeo] 71U pellete R
Lysateol] 100% ol&+= 0.5 S H7I5HKH of H £50f DNA
£ AW 32 % DNA pellet?} @71 35X S HASIL
DNA precipitateE 95% olErE 1 meol F ¥ AH5HL 5158
BT U004 air dry AlZT}. DNAE Tris-EDTA bufferE 0]&
3l =01 & BEFZBTAE ol £3Kd 260 nm} 280 nm&} optical
density (OD)tS &85l DNAE HTBIYCE 10 169 DNA
BEEEZ 10 pg/ml =59 ethidium bromideE ZESH 1.0%
agarose gelZ 2R17t AT A7|EE A7 21, ultraviolet lightoil
Al DNA g @&siich
7) DNA
[methyl-"H]-thymidine 8}429) 58S DNA 49 A E
2 ARREE wHolo) oF 1x10°%719] HL60 MEE 96 well Tjo]
AR EolEd Wol skE - AIEE Bl FE28 79
BIACt. £2EEE 50I8 & 4 X7 Fo| [methyl-"H]-thymidine
& Bo1IACh AZMLHolA] [methyl*H]-thymidine 9] 25
BTE well & 048uCivt Z|£F SIRC) thymidine 9] $HIZRE
scintillation counter& 0]83dl0d £ 5I9C). DNAY I
HEFY 100% gHdgoll BiEislel Z2-3IA0
8) caspase-3 £ &3
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Caspase-32] 42 fluorometric assay kit(R&D Systems
INc., Mineapolis, MN)Z RIEALS] whHol] we} SABI¥C &
5x10° NS} MEE 4751 5009 lysis buffer® MEZE K3)
6}, fluorochromic caspase 712137} €47 incubationd}Frt. 1 A)
7} BiSH & spectrofluorometerE 0] 23K excitation 400 nme}
emission 550 nmollA YALZ FHEIHT

9) Western Blot Analysis

AUglo] o]8F MZE 15 i tubeol] T2 Z, WA BHEIY
@ phosphate-buffered saline (PBS)Q.&E 2~3H Al 2,000 rpm
ollA 327 AUEEIBIFCE 4EHE YN F cell pelletof] EBC
lysis buffer (50 mM Tris-HCI, pH 80, 120 mM sodium
chloride, 0.5% Nonidet P-40)E Wil 2087 ¥ floll FoIF
HA 520iC} vortexing BT} LysatesE 13,000 rpmollA] 158
B AN BT F YSAUE FdK TIE tubedl] &ZTE ©
HiZ) =G = Bjo-Rad3]A}Q] Bradford g}#o)] £5ld SH5IHEC
m, XF ChHEZE bovin serum albumin (BSA)E AME3IFC).
2 Agdnict YY) A E SDS-polyacrylamide gel F7]
FE 0183l EelaIer, gel Yol U= ZE IS
nitrocellulose membrane (Hybond C, Amersham Corp. )2 & &
HZC}l MembraneE2 0.5% Tween-202 E &S TNT buffer
(Tris-NaCl-Tween 20)& 0|83l QH=0}Zl 5% nonfat milk &
Hofl Eo] FAT] 31t Nonfat milk Edoll 1 pg/mt SEZ
TS0l A A& PARP, cyclin D1, RB 2 E2F1 i} EAE 147}
E0F 42014 membraneol] Xz|Sl9C MembraneS5S TNT
bufferol] Ol 102 02 34 AL, LRt gAlol Hgt
8t olxt FAE o183l 1 AlZF EQF A 20)4] membraneS 1}
A7tk ThA] MembraneEE TNT bufferZ A =
enhanced chemiluminescence reagent (Amersham)& 0}83}0]

B ERBAIR] B8, XrayBEE 0]83l0] 8139 4T E &9l
[s]5o1= 8
10) EAAzE)

AEZN= B ¢ IFHAE R8N, 24 4%
EZ thst MEgE VERIACE 2t 2719 EAE |94
tigt A5 Student’s t-testE 0] 83IJCh
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M F&20] WEY Jurkat MEY MEUYEG] vlil=
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Algel ST Hudy AE2FQ Jurkatd) MEILAl] T
o BME RAEEQ aNE Yol 6l BhE FEES
100, 150, 200, 250 & 300 pg/mt L S7RIFIHEA AE i
uix]oll X2isl] 244170 & MEZE s YBITE Trypan blue
8U2Z ME BEE HIE FF 2, BNk FEES A
tlEsk &R CR Jwkat MEY YESE FHJ) TATE
A MZAIEE S7WMIZACHFig. 1A). 5, 100 zg/m] A STl
© tETo Blgld 85%9) YEES BRAITE 300 ug/meS) L
SEolME 10%9 YEEE BAFACE MIT assayQ] F ol

T A9 48 20 i fAR 488 2o FIC) 100 pg/
w2 AsTolME HET Bidld 88%2) MZWEES BA
2, 150, 200, 250 B 300 pg/meS) STE A AT T
212} 58, 40, 4 A 19% 9 MEBEEE B FUCHFig. 1B). 1L
L9 AelFolA] trypan blue 8H 22 FH$ A<} v ws}
o AZSAQ Zagyo] A ZA vEhd A2 48 gy
9] Aloldal 71eist AR Holrt.

MZYES0] ZaFe ANE Hole SnE FEE9 A
A GE BRIGH] 9I5lol DNA 23 oiibe ZAlsld 2
23 Bk FEE 250 pg/m OlLE TS BTN Fd
Tl DNA 223 Qg a8 & AUct uehk #ng e
2 QI3 MEYEZ it MEILA J1HE B8 HACE U
EbdTHFig. 1C). B3 SAME FEE 300 pg/ntE FOSIL 24
ARREEQM] S BET AN £ F 12KRE MELAIR
Q¢ DNA Ed S BEE 4 UACHFg 1D).

B

A w 120
70 -
= .
§ 60 2 ® \

50 § 80 \
(=3
840 S 60
F 540
5% 2 N
Z10 S22 '
8 =

0 g 0

0 100 150 200 250 300 0 100 150 200 250 300

Concentration { ig /ml) Concentration { ig /ml)

100 150 200 250  300(us/mi) 0 3.6 12 18 24(h)

Fig. 1. Induction of concentration-dependent cell death in Jurkat
cells by Water extract of Spatholobus suberectus(SSWE). Cells were
incubated for 24 h at 37 “C with the 100, 150, 200, 250, and 300 ue/ml of SSWE.
(A) Cells were harvested into 1.5ml eppendort tube and resuspended in 1ml PBS.
Same volume of trypan blue was then added and gently mixed. After 2 min, cells
were counted using hemacytometer. (B) Cell viability by MTT assay was measured
as described in Materials and Methods. Results were expressed as the means *
SD. of three experiments and presented as a total cell numbers (A) or a
percentage of control values (B). (C) and (D) are DNA fragmentation analysis.
Celis were incubated for 24 h at 37°C with the 100, 150, 200, 250, and 300 ug/m
of SSWE and incubated for 0 to 24 hours with 300 g/ m Whole cell lysates were
prepared using EBC lysis buffer.

2. gk FEE0] Jurkat ME9 FEASIE H3lo) piX= B

Ml Z220] =&Y Jurkat MZE9] Filol 143 018
7+ MZILAL 71015Rs ARIAE Hotdr] Y3l AZEA ul
Gulixloll A FEEE 50-300 pg/mo] STEE 2RI &
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¢t Azisldd MEE uiYgst & HERsHE H3E AURIEnIE2
2 iz vlusly BEKIcE 1 23 xR ol e 2R
ol O}FH HE7} IO BHE FEE0] L&Y MZoA
AZur R 8719 E58l4E B 4 AYen, AEl st =
OREISE M9 W thEFol vish AR} 245 e A
g} 8719 E28442 /IR NE e B8 SRS € 5 U
CHFig. 2). 55| BME FEES 200 pg/ml 014} T AT
olMe A BE AEE0| 3 §53 9 g dde &
28 4 UKACHFig. 2E, F).

(F)

Fig. 2. Induction of morphologic changes characteristics of apoptosis
by SSWE in HLB0 cells. (A) Cells of SSWE-untreated control group: round
and regular shape of cells, (B) SSWE 50 we/ml treated cells showed to unedrgo
apoptosis in some cells as shown by their characteristically shrunken and
intensely-fluorescent  nuclei(arrowheads). (C) SSWE 100 we/m treated cells
displayed the typical morphology of nuclei. (D) SSWE 150 we/ml treated cells
showed more apoptotic cells and exhibited membrane blebbing when compared
with control cells. (E) SSWE 200 w/m treated cells; most of cells showed
apoptotic shape (F) SSWE 300 we/ml treated cells: all cells were destroyed with
apoptolic characteristic.

3. B8l FEE0] A ZIAlolA] PARP 71583 B caspase-3
g0 njRlE g

BME FEE0] AZIAKE FLE Jurkat Al Zo)A] PARP
chital 24 2434 caspase-3 EPofl niAle FEE oty
5l Fig 33 Zo| BN ZEES STEE A2ishL 24 Al
S MEE uigsIFrt 1 2 100 pg/med) HETolie
116 kDa2] £H3t PARP i ZElo] 2345181 SLt 85 kDa 3719
2o 292 d&zA LUk Il 2EEQ A} s&ot
£E55 PARP vzl 7183 Ak E7I5Kd 200 pg/meo
BEoME85kDad FHE BE £ JUAL 1 AT XS BF B

BF - ol
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71He & 4 ARUCHFig 3A). Wehk] BME 22 XSt
gl PARP cthilzlo) wisl X5HE REoh, 200 pg/me o4t
9] IEEE PARP thidlo] skeRdlE E7K)71e 2AE B
Qi o)ET BEo)A 2 uw) PARP ThBZ0) 7)42a) 32
caspase-3 49| 717 FQ3 A 59 SHIOIEE, BIM#E &
&8 Azloll g} Jurkat AEZILAOIA] caspase-38) 4 E HB
Y ZEW G 0|83l ERIBINCE 1 Al Bk FEE9)
Azl A R sk AEHOZ caspase-39] B4 %7} 7K
g &g 4 AUrHFig. 3B, C).
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Fig. 3. (A) Induction of PARP cleavage during apoptosis of Jurkat
ceils induced by SSWE. Celis were incubated for 24 h at 37 T with the 100,
150, 200, 250, and 300 wg/m of SSWE. Whole cell lysates were prepared using
EBC lysis buffer. The samples were resolved on 75% SDS-PAGE gel, transferred
to nitrocellulose membrane, and the blots were probed for PARP. PARP 115 kDa
and 85 kDa bands (closed and open triangles respectively) are shown. (B)
Caspase-3 activation induced by SSWE. The cells were treated with 200 g/ mt, (C)
treated for 24 hours, Data represent means * SD of tnplicate experiments.

4. BME FEEC] MEILAE FL3 Jurkat AlZojA Cyclin
D1 5! CDK4 ©hidd gid of] mixl= g8

LBNE FEE0 93 Jurkat M E9] M E DAL} Cyclin D1
3} CDK4 chilz] uislol mlRl= Fgke YotRr] fislol Bk
FEE9 L& 100, 150, 200, 250 & 300 pg/mtE E7HA171H
Al AE siuiRlol Hzlsle] 24 A7 EQF MIZE uiYBIN L,
western blot analysis& AI1#SIHTE 2L A8} cyclin D1 T3S
dETA & Qton, Bl FEES stEE Al
o ATl T HESA AUt (Fig. 4). ol28 A= cyclin
D1 ThiZQ) wislo] 11T Eo] western blot analysisZ2= HE
A %= LR B 4 UlH, Bl#E 2529 Mgl s%ol
QJESI A Wy =Fo] ZASIEA ke Wil YEE
VER Z2Z Bolct. SM#E F&5 A2l & Jurkat A EoliA]
CDK4 tThisl uigd 58 Rl 2 g3 Mgl 5571 £2H
SE4E thild ud Fo] Zadke AE Rol F/rhFig 5).
ol A= BME FEEO] Jurkat MEQ| AlHE £TN4)7)
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£ A2 cyclin D10 AFFOZ ulR|= SR} CDK4 Thil
A 23g 9AISIY Cycin D13} CDK4 E¢H g4& Aaigte
ZX AEZFNE JASK Leh s 228 Helt) olAE el
371 A5l FAMESH7IE 0|83l Bk FEEE Moidt
Jurkat A|Z0} HZF7] vlgg FFIACE 1 E3 Go/GL 719
HZEe Zr18I82m, S 719 G2/M 71 Bk 2E£29 A
=T A7) JEHOFT Z4BHe ZE EXCHTable 1).

Spatholobus suberectus (pg/ml)

0O 100 150 200 250 300

Cyclin D1

R, oot T CDK4

Fig. 4. Expression levels of cyclin D1 and CDK4 proteins during
apoptosis of Jurkat cells induced by SSWE. Cells were incubated for 24
h at 37°C with the 100, 150, 200, 250, and 300 w/m of SSWE. Whole cell lysates
were prepared using EBC lysis buffer. The samples were resolved on a 1%
SDS-PAGE get, transferred to a nitrocellulose membrane, and the blots were
probed for cyclin D1 or CDK4.

Table 1. Effect of SSWE on the cell cycle distribution of Jurkat cells

meament 240 OV et sl
control 478+32 329+43 172221
SSWE  50ug/ 51442 30727 181223
SSWE 100/ ml 59.7¢43 206464 142428
SSWE 200w/ mt 639452 232+28 11629
SSWE 30ue/ mi 692168 172353 33412
Treatment G0/G1 S G2/M
(2008 / ml ) {mean * SD) (mean * SD) (mean * SD)
6 hour 492431 33238 16517
12 hour 523¢28 316424 16112
18 hour 59.2+32 265429 12614
24 hour 636152 232428 11642.9

DNA contents was measured on flow cylomelry. Resulls were expressed as the
percentage of celt in GO/G1, S and G2/M phase of total cells. Data represent mean of
three independent expremednis.

5. BBk 2E220] MEIAIE FToF Jurkat AJZojA] RB &
E2F1 thE widdol mlxl= Fgt

BHE FE20] NZIRE FES Jurkat Al ZolA] M=z
F71 220l 593 JEE +#k= RB THAZI} E2F1 Thld
9 Wil nlXe HEg goidy] Yol BlIE FEEY &
T & 100, 150, 200, 250 2 300 pg/mtE E7IX]1FIHA] Jurkat Al
ZE9 tiguixlol 24 |7 ¢ HZIBIATE I A3 100 pg/mb
9] MsTollAl RB (il el £E2 nlZFd vldld i &
adigion, 2229 Al st 2E€4-F Thd Wdld 24
dlgol A3 &U1EE B 4 UKACHFig 5). E2F19] T widl
£ western blot analysis®} Z3}, 100 pg/mSl AsToliie oy
Z2o Hidkd gz o} A9 ZAFR] YjOL), 11 olF
9 M) sTolME BNE FEEY Nol skol JEHCR
EHRE dhglo] A Zadh= dao] LIENITHFig. 5A). o121t
ZAik= RB iAo GRS 48l e FARE B £

T} & OlAL cyclin-CDK E§tAQ) wdASIE Fdh= #m
B 22E9 =TolA cydin-CDK E3#9) WASH= RB ©
9] ORISHE AAIS}LL, O1R QI E2F19] {E] A3t} o2 A
Bt MEF7] £EQ A7} O|FA = ALE Holn o|RE &
QISHILAL SRME FEES XNl Jurkat MES] DNA BEYE
EF3INch 1 230 BnE FE29 A2l 559 A1l w2t
DNA9] gHgglol Zashs AS AJY + UNUrHFig. 5B, C).

Spatholobus suberectus (ug/ml)

0 100 150 200 250 300

DNA synthesis (% of controfy
(joau00 J0 %) SiseiEUAS VNG

B (0]
Fig. 5. (A)Decreases of RB and E2F1 protein levels during
apoptosis of Jurkat celis induced by SSWE. Cells were incubated for 24
h at 37T with the 100, 150, 200, 250, and 300 e/ m of SSWE and incubated for
0 to 24 hours with 300 ws/m Whole cell lysates were prepared using EBC lysis
buffer. The samples were resoived on a 11% SDS-PAGE gel, transferred to a
nitrocellulose membrane, and the blots were probed for RB or E2F1. (B} DNA
synthesis was measured by the method of {methyl-3H}-thymidine incorporation
assay. The cells were treated for 24 hours, (C) treated with 200 w/ml. Data
represent means + SD of triplicate experiments.

6. BME FEEO] MELAHE TS Jurkat HZolA] Bel-2,
Bax, caspase-3, f-catenin % p219] ThiZl wdol Xl B

B A2 wild type-p530] ZER Jurkat M2 EC| BMAE
A28 h&go] 2k AE LAY} Bel-2 W Bax$) #RAY
o] YRS LolRdrt L METLAIY] FQ 7179 dhiel
caspase-39] 711E BWIGLUAL caspase-39] W 1 7129
3hAQ) Bcatenin®) Wilol n|X| = BINE FEES] FUE B
S BIE F2EES 5% W A} JEHOE Mejst 2u
NEZH AT Bcl-2 W Bax THEE WAL AoIHS &
A 4 U/UCHFig. 6). Ol Jurkat MEY p53 ZEo] ARlo)
sloj, MZIAE dojuitigle B2 ¥ Bax RAAE Z3E
a QA MECE R, SlE FEEE FLEE Jurkat
AZHANE o] F FEXle] FEYE2 Qe A0R Esh
22 AF Fol Y5 NEIAIE RS iR 2
o] A|ZHIQl B EAQ caspase familyd] £X}2IQ1 ARG
gyg B AMITAEE Q27 ACE Led Utk 53,
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caspase-3v= EASHHOZ MIZIAE GOy ZFEA
ge sHSIEE, BE 2529 NelE 2485k caspase-3
LT WS RARIRCE 1 23 99 Zul(Fig. 3B, C)ollA
BlOI5H BlQ} ZIo| caspase-39) &3k HENQ! 17 kDa F719)
BAigo] 5% U A7 JEXHOFE HE Frige ¢ 4 AT
E3F METANY AFolA] B2 ThHZEO] caspaseEo] 93]
Bzt 6] caspase-39] 71 ZA] MEZ I 3 Tzl p
-catenin®] £3}] G4 RAIBIYLE. B-catenin®] FLRolTE BE
W A7 AEHOZ S F719] 92 kDa thidZAl ¢ko] Fx 8]
EolEHA BAEE ¢ 4 UAUCHFig. 6).

Concentration(ug/me) Time(h)
0 50 150 200250300 0 3 6 12 18 24

b L ST SRR L e e —

Bel-2

el - — e aX

— —— e o

caspase-3

o ]—“-"-

o i sy - .
fB-catenin

M—QMMMM

p21WAF1

/CIP1

Fig. 6. The changes of expression pattern of Bcl-2, Bax, caspase-3,
B-catenin, and p21WAF1/CIP1 related with apoptosis induced by
SSWE according to the concentration and exposure time to SSWE.
Cells were incubated for 24 hours at 37°C with the 100, 150, 200, 250, and 300 &/
ml of SSWE and incubated for 0 to 24 hours with 300ue/ml whole cell lysates were
prepared using EBC lysis butfer. The samples were resolved on a 11% SDS-PAGE
gel, transferred to a nitrocellulose membrane, and the blots were probed for Bcl-2,
Bax, caspase-3, B-catenin, and p21WAF1/CIP1.

3 B SEET ALY Jurkat AZ9) HEITLAA
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