commons

O N § D E E D

@creatwe

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HESS SH, HE, 32, 84, &3 5 253 2 2UsLICH

— f=Rr—T0—]

Ch5d 2= =4S Mdor 2Lk

HEZAEA Aot EHSANE EAIGHADE ELICH

H2d. #5t= 0l A%=S 22l 5

Jd
0
it
=]
om
i
I
B
I3
I
!

o Fots, 0 HEEY HOIS0ILIH=EY 22, 01 AEENH HEE
EFEH LFEHHHOE 2hLICH

o REATZSE Y22 5718 PO 0123 ZAS2 MSEA Falil

HEAEH OHE 0IEAS Ad= A2 HWEN Sotl 325 BA S#sLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Coll

ection



http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

AL AZFHL-60) A A2
(Sasa quelpaertensis Nakai)
T2 AXAE 7k 84

AZmng A A A

O I

o] &S ol HAete] =ROoE AEH

20063 12€¥

Ao olg AAEY EEL AFF

N 9% ®
4 9 @
9  a ®

ATFheta sk

20063 12¥

ok



Apototic activity of the leaf extract of

Sasa quelpaertensis Nakai in acute leukemia

Mi-Gyeong Jang

(Supervised by Professor Se-Jae Kim)

A thesis submitted in partial fulfillment of the requirement for the degree of
Master of Science

2006 .12 .

This thesis has been examined and approved.

Thesis director, Sun-Ryung Lee of life science

(Name and signature)

DEPARTMENT OF LIFE SCIENCE
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY



Abstract

Sasa quelpaertensis Nakai is a native plant, which is distributed widely
throughout Halla mountain of JeJu Island. In order to evaluate the utilizing
possibility as bioresource in human health, the antioxidant activities and cell
growth inhibitory activity in HL-60 cells were investigated using methanol
extract and its fractions prepared from S. quelpaertensis leaf. The ethylacetate
(EtOAc) fractions showed the strongest antioxidant activities (DPPH scavenging
activity, ICso = 288 ug/ml; nitric oxide scavenging activity, ICso = 259 ug/ml; and
superoxide scavenging activity and xanthine oxidase inhibitory activities, 1Csq =
21.9, 32.4 ug/ml) comparing with those of other fractions. Also, EtOAc fraction
showed high inhibitory effect (IC5o = 57 ug/ml) on the growth of HL-60 cells.
The characteristic apoptotic symptoms, such as the nuclear condensation, DNA
fragmentation and the accumulated Sub-G1 DNA content, an exposure of
phosphatidylserine from the inner cell membrane to the outer cell membrane
and changes in the levels of apoptosis-related proteins expression were
confimed in EtOAc fraction—treated cells. These results strongly demonstrate
that EtOAc fraction of S. quelpaertensis leaf induce the apoptosis in human

leukemia cells.

Key word: Sasa quelpaertensis, antioxidant activity, HL-60 cell, apoptosis.
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G FAol wg- F23H 24 @ (Thompson, 1995; Wyllie 5, 1980). 1]
i, FeH o AlEY HTA, AEue] WY, dAAY 5, 45t AEY
Fo] ExEo] AbEA|(apoptotic body)dhs XS FASIHA AAEAES AH
© A8 3 APHY, AspstHowm= DNA #4do] dojuba, dFdue
phosphatidylserine®] €¥43, A ZU Ca®" %9 Z7}, caspase® &# 7l A~
HQl ZREolA e gd oz 5 AYXH(Custodilo 5, 2001; Duvall®} Wyllie,
1985; Shrivastava -&, 2000).

2R F= AEEFEAo2 W (Gramineae), TiHF-ol?H(Bambusoideae)®]

2 E(Sasa)ol Fdh= Hedomd, dA A AAZez ol 65
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Ao A WIF oFf= AREH AL dth(Lee ¢ Moon, 2003; & &, 2000). &
A yF-ol+= orientin, homoorientin, vitexin, isovitexin, naringin-7-
rhamnoglucoside, quercetin, leteolin, rutin, tricin, caffeic acid, chlorogenic acid,
p-hydroxy coumaric acid®} &2 flavone ¥l A, cinnamic acid +%=A 18] 3L

coumaric lactone 59 3TEEo] &A%ty 4y A At} (Zhang, 1995; Zhang,
2002). div--7e] A dAdo #3 ATE(Baek &, 2002; Kim, 1996; Kim -,
2001; Kim &, 2001; Kweon &, 2001; Michiko, 1990; Zang ¥ Wu. 2002)2 A

A3 el #d A7t gREe AAstn k. aea, x3del B
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A= ZYdl(Sasa borealis Makino)®] °Fe]gh4 A+-(9), 1984)9F *H ti(Sasa
borealis) 9] Flavone d&+2(&, 2000) So] B v} AT AFZ3 g
ek A= At JdH(Kim, 1996)5 AQstas A9 dAFe Aot dA
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T ] A

(Blois, 1958)¢] ¢]dt DPPH A& #o)zd 4~AH

35 96 well plateol] 100x

&5 5742 Blosis ¥

Xl
o met SAAT. =, g 59 AR
0.4mM DPPH (1.1-diphenyl-2-picrylhydrazy) & NS &% H7}ste] 2204 10
wiF 3R & 517 melA FREE SASSA, HERTSEE butylated
hydroxy anisole (BHA)Z} troloxE AF&3}3itt. DPPH gHZ AA AL o9
Ao mBy AEdal DPPHE F3E7F 50% A4 o Yehds AR s
WS A9E ok HdgkS ekt

(ICs0)= ZAISF o, 7} A5+ 33
DPPH radical i7% %L}\c—)] (%) = {(Acontrol %11111)1)/AC()111;1’r)1}>< 100

Asample = /\] JEJ-%
Acontrol: /\]JEJ-EH)\] Uﬂ%%% @7}‘% ‘?«%0—11]9] %%E
3-2. Nitric oxide &4 &4
219l sodium nitroprusside (SNP)Z Al-&

A S 2 nitric oxideE
A 242

A& G HGreen 5, 1982; Marcocci L 5, 1994).
825 FEHEE HUsla 25TCeA 3A17F &9 HkS

3}e] nitric oxide
9] GriessAleF [1% (w/v) sulfanilamide

10 mM SNP &9 200 ptel A

3 A @

rob

[e]

12

ARt whgo] Ed 5 Rkg

0.1% (w/v) naphylethylenediamineS X33+ 2.5% (v/v) phosphoric acid]S #
540 nmeollA FFEE A8t )

S AF=3ESlT}. Nitric oxide

EA S

7). Ao A 108 &<k A >
o} A XA (nitrite)] ¥ O & nitric oxide A a
AL FF=7F 50% #aTd u YeElYE Al59 FE(0C50)E
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Xanthine/xanthine oxidase®l 93t uric acidAAd2 290 nmolA T7He FH=
o 93] =A3Y2(Noros, 1983), superoxide® U2 nitroblue tetrazolium
(NBT) 2ol ofs] %7838 thCheng &, 1998). ¥HgL 7} AJ59} 0.5 mM
xanthine®} 1 mM EDTAZ 200 mM phosphate buffer (pH 7.5) 100 plol A 1|3}
¢lal, 50 mU/ml xanthine oxidaseE #F7}ste] uric acide] S FE3H3
Superoxide Z2AZAHL ¢ HEENo] 0.5 mM NBTE H7lste] w3k
Xanthine oxidase A % superoxide A~A &AL 77} AAE uric acidet

superoxide®] &d%=7F 50% AT W e AR SX(IC50)=E EAISHA T

34 A=A Wdw M AEZFAHL-60 (human promyelocytic leukemia) A 3252}
3|5 oA 2520 Hs-68 (skin fibroblast) Al¥XF= dt=F Al X523 (KCLB)2
2EE E Hkolt} AM¥= 100 units/mle] penicillin 2 100 ug/ml streptomycin
(GIBCO Inc, USA), 10 %9 fetal bovine serum (FBS, GIBCO Inc, USA)7} 34
RPMI 1640 #j#¢} DMEM (GIBCO Inc, USA)¥I A& AMg-3le] 37T, 5% CO2 -2
71wl kST

5. AEZH oA 849 =74

v

ATFZHY FF25 Al 93 MEF2A A= MTT assaye ©]-&3sto] 543}
9 tHCarmichael %, 1987). HL-60 A3Z (2.5%10° cells/ml) ¢} Hs-68 A3 (1.0
x10° cells/mD)E 96 well plate®=+ 48 well plate ¢ 7} wellol] &538fe] 244 %}F

g $ HL-60 AlEele= AFZd F2E34 2955 100 ug/mlo] %=, Hs-

rot

=
68 Alxol= oEotAHolE EEEd sEEE Al olE 4 A3 v

O

U, MTT-89(20 ug/mD< H7Fskar 4A12F &<k w-3-A itk 1000 rpmel A 10+



b dAEEsta 2AAHA wMAE AAG e, dimethylsulfoxide (DMSO,

Sigma) 150 wE 7kstel MTTe] #elell <js] AAE formazan A& &

71 % microplate reader(BIO-TEK INSTRUMENIS. INC)E A}&3}9] 540 nmol A
iRy

S
RERCEE

mim
|\
2
ol
ol
O

AL, ) vjaste] g ARG met AEsde AT

6. o] Fejst# W3} (Morphological changes) %

HL-60 A¥ (2.5%10° cells/mD)Z 48 A7+ goF wjkst 3 DNA o] Eojxow
Adtsl= FFMAel H33342 (Hoechest 33342, Sigma, USA)EME  7}38}o]
37°CoA 30 B7F QA8 & FP3n 7 (IX-71, Olympus, Japan)sholA] &2}l th,
7. DNA 43} (fragmentation) ¥z

Hj e Al

B

£ 3% ¥ PBS (Sigma, USA)& oz 2 3] AH3 ¥, Promega
Wizard ®Genomic DNA Purification Kit (Promega, USA)Z A}-83te] DNA & 24 s}
Aot 223 DNA = 1.5 % agarose gel °4 30 (100 V)&<t #7945 3 o=
ethidium bromide & QM3}3. UV transilluminator (SLB Mylmagger™) &}o|4] DNA

=43t dde W stk (Purohit &, 2000).

4

8. Flow cytometry &4

DNA #&e& SAs= AEF7] 245 98 HL-60 X (2.5X10° cells/mDE
A8AIZE st mEFsEAlth wiFe] B ME= FEste PBSE AlHSlAL, -20TC
AAX 70% oeE= 307 Ft LA F, PBSE AHEHITE 1 Fo RNase
A(lmg/mD< 30%7F 23t t}S9l propidium iodide (PI: Sigma, USA)Z M s}
o, FACScalibur Flow Cytometer (BD Bioscience)® 213} tH(Nicoletti &,

1991; Sherwood %, 1994). A4}t Al -2l Phosphatidylserine®] #¥5 Z5A3}7]



9] 3} A +=Annexin V-binding buffer(10 mM HEPES/NaOH, pH 7.4, 140mM NaCl,
5mM CaCl2 )& 7}ste] Al¥XE dE3 & Annexin V-FITC (BD Bioscience)<}
propidium iodide (PDZ 5 ug/ml =2 #H7}&Ath A2 oFAlo A 1587F uk8-3t
< binding bufferg 400 ul gojA 3|4 3to] FACScalibur Flow Cytometerm (BD

Bioscience)® #2413} t}.

9. Western Blot
HL-60 A% (2.5%10° cells/mDel AFZES o] odolAgE RIES
TR Z17F A gk & 24 A7 E)k wkste] AlZE RS 1 ml ¢ RIPA buffer
(0.1IM PMSF, 0.1M Na304V, 0.5M NaF, 5mg/ml aporotinin, 5mg/ml leupeptin)=
lysis A1Z1 % 12,000 rpm 914 20 &3+ 942 sto] ol B AE AHE skl
A A 22 Bradford WS 9]8€3F9 Bio-Rad Protein Assay Kit & A}-&-3}¢]
4% a3 ttBradford 5 1976). 30~50 pge ©HHE 8~15% gel SDS-PAGE
(Poly Acrylamide Gel Electrophoresis)® W4 #2]s}o], o] PVDF membrane
(Milipore, Massachusetts, USA)o 200mA = 2 A|ZF &<t transfer 3}t
membrane 2] blocking < 5% skim milk 7} &% TTBS (TBS + 0.1% Tween
2008 NS 7hete] ALolA 2 AlZE sQF AA ST T e FA o ARgE
FA| 2+ anti-mouse Bel-2(1: 1000, Santa Cruz Biotech), anti-mouse Bax(1:
1000, Santa Cruz Biotech), anti-mouse procaspase—3(1: 1000, Santa Cruz
Biotech)®} anti-rabbit cleave caspase—-3(1: 1000, Cell signaling), anti-mouse
PARP(1: 1000, Santa Cruz Biotech)& TTBS &HdA gAsto] 4TeA
overnight ¢+ & TTBS = 4 3] AAsAt} 2 2 A== HRP (Horse Radish
Peroxidase)”} ZA3%w  anti-mouse Y3+  anti-rabbit IgG  (Jackson

ImmunoResearch Inc. USA )E 1: 5000 o2 3|A 3] Ao A 1 A|7F vF-SA]71



3l ECL 7] 2 (Amersham Co.)¥} 1~3
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1) DPPH AFf-frel7] 271 273

DPPH+= <H4 3 128|712 cysteine, glutathione®} 72 o}n|:=4k3} ascorbic
acid, aromatic amine (p—phenylenediamine, p—aminophenol) 5ol 2|3l <% o]
gAY, AFEdY o HEs FEE 2 &1 2¥ES AlEE AR&ste] DPPH

TrEl7] 27 s SAT A, Gy @2 WEE FE=3 ddotAE el
3]

AFZAY Wets FE229 7 £8E9 nitric oxide &7 &5 A&
Nitric oxide AA &9l IC5 #t olEolMHOlE #EEZo| A7t 259.4 ng/ml=
UehRlar, & ) B &M NO &7 4 A9 e Aoz yey

(Figure 3, Table 1).

3) Xanthine oxidase & A % superoxide &A 24
ATz wex FEF231 28 #8359 xanthine oxidase SAEA-S

xanthine oxidase 9AA=Z <& % allopurinol® superoxide AASS 717



superoxide dismutase (SOD)= %A X o= Algsle] Hluslom, 1 Ay
+ Figure 4°] YEeERRATE Allopurinol2 X924 S 2 superoxide®} xanthine

oxidase A& E BT Allopurinold 1#|ZE 7]Fo 2 3lo] Hluwa|HH o

Jﬂ

FEE2% 74 £8% EFolAM superoxide 427 &0l YEbES B9l a4
AR G HehS FEEI A o dopAlHlolE, FEE & &4 xanthine
oxidase SAIZHAE BRI, EojHowg & FIEA= superoxide A HAIwH
< YWEHHITE. Table 1014 KHolF= vhep Zojvets o223 & 82
gk uric aicd B4 A3 superoxdie BAA S &L cHotAE o] E F& & A

g Fsagn
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Dried Sasa quelpaertensis, powder(800g)

Extraction with 80% MeOH 1day(x2)
At room temperature vacuum filtration

80% MeOH Ext. (115.69g)

Suspension with water(2L.)

Extractction with Hexane (A% 3) Extractction with EtOAc (A.X3) | Extractction with n-BuOH(A_X3)

r

Hexane Ext.(6.7g)

EtOAc Ext.(4.19) N-BuOH Ext.(9.4q)

H20 Ext.(70.59)

Figure 1. Systematic purification of Sasa quelpaertensis leaf.
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100
= —@— MeOH
8 —0O— Hexane
S 80 1 —w— EtOAc
] —\/— n-BuOH
= °\° —- Water
2= 60 -
= 2
2 £
ﬁ -
E 2 40
%
o 20 -
=
<%
=
9 0

1 2 4 8 16 31 63 125 250 500 1000

Concentration (pug/ml)

Figure 2. The free radical scavenging activity of the methanol extract and its
fractions of Sasa quelpaertensis leaf on DPPH.

The data expressed as means £ S.E. of three determinations. (@: 80% MeOH
extract, O: Hexane fraction, ¥: EtOAc fraction, V: BuOH fraction, ll: Water

fraction)
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100

—@— McOH
—0O— Hexane
80 - —W— EtOAc
—/— n-BuOH +
—- Water

Nitric oxide
scavenging activity (% control)

=
1 2 4 8 16 31 63 125 250 500 1000

Concentration (pg/ml)
Figure 3. The scavenging activity of the methanol extract and its fractions of Sasa
quelpaertensis leaf on nitrite production in sodium nitropusside(SNP) solution.
The data expressed as means £ S.E. of three determinations. (@: 80% MeOH
extract, O: Hexane fraction, ¥: EtOAc fraction, V: BuOH fraction, ll: Water

fraction)
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b)

100

@ Superoxide generation
~O— Uric acid generation

80 -

10 20 39 78 156 31.3 625 125.0 250.0 500.01000.0 (pg/ml)

d)

100 { —@— Superoxide generation
—O— Uric acid generation

80 -

60 -

20 -

10 20 39 78 156 313 625 125.0 250.0 500.0 1000.C

(ng/ml)



e) f)

120 100
@ Superoxide generation -@- Superoxide generation

% 100 { ~O— Uric acid generation % ~O~ Uric acid generation
= £ 80
35 Lz
=S T 60
i i
SE 6] °E
> P~
= = = =
2%, 2%
sg ¢ Ep
xS ® S
2 21 3 204
= =
£ E
0 0
10 20 39 78 156 313 625 1250 250.0 500.0 (Lg/mlD) 10 20 39 78 156 31.3 62.5 1250 250.0 500.010000 (1Lg/ml)

100 g)
- —@— Superoxide generation
2 —(O— Uric acid generation
= 80
© =
28
3 J
= 60
sz
22
=
= g 404
5§
ok
= 20
=
=

= &GV,

10 20 39 7.8 156 31.3 625 125.0 250.0 500.01000.0 (Hg/ml)

Figure 4. Xanthine oxidase inhibitory activities of the methanol extract and its
various fractions of Sasa quelpaertensis leaf.

The data represent the mean *+ S.E. of three determinations. (@: Superoxide
generation, O: Uric acid generation, a) Allopurinol, b) SOD, ¢) MeOH extract, d)

Hexane fraction, e) EtOAc fraction, f) BuOH fraction, g) Water fraction)
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Table 1. Antioxidant activities of the methanol extract and its various fractions

from Sasa quelplaertensis leaf.

ICs0 (ug/ml) @

DPPH radical Nitric oxide Uric acid Superoxide
Tretment
scavenging scavenging generation generation
activity activity activity activity
Methanol extract 862.5 £ 6.4 * 352.9 £ 16.0 1135 £ 134
Hexane fraction s s 2384 + 5.6 62.8 + 4.3
EtOAc fraction  288.9 £ 12.7 259.4 £ 1.6 34 gk W6 21.9 £ 54
BuOH fraction 166.4 £ 94 * 473.5 £ 15.4 23.4 £ 5.9
Water fraction * * - 305.2 £ 6.9
Trolox 3.49 £ 0.3 * 220.3 £ 12.3 32,5 £ 1.9
BHA ” 7.6 £ 0.2 * 801.7 £ 11.7 *
Allopurinol N/A N/A 1.33 £ 0.1 51 + 0.1
SOD © N/A N/A * 49 £ 1.9

a)

ICso values were calculated from regression lines

concentrations in triplicate experiments.

 Butylated hydroxyl anisole

9 Superoxide dismutase

N/A: Not assay

* : Can't calculate the value of ICs

using

five different

- : < 5% xanthine oxidase inhibitory activity at maximum concentration used for assay
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rob

T, DNA 3eo] g AxF7|e] WHalE #E33ithFigure 9). hERTS
apoptotic peak (Sub-G1)7} 5.67%= UEISIL, o|EolMHol= #E&E2 200
ug/mle] FEAE sub-Glo] 78%= FT7He AL #F & 5 ATk 2HE=E,
E8E9 5% 7k wet AZEAFE Y A3#Q Gl arrest’t S7HE = 0T = A
AHFigure 9F). 18]a1 dF Ao Y=o A 2|52 22 Phosphatidylserine(PS)¢]
¥ E FITC-Annexin V binding assay@® =743}t ogolAHo|E E3ES

Zg]gk HL-60 Al¥o|A PSe o]%o] #zw A E(Annexin Vol FAlolaL

rlo
&=

propidium iodide®l] S41)2] H]& ZuEY S HeE AES g8 i (Figure

10).

4) MEAE A dwd dhy Wt

HEZEol 2 FE AlZANE S FAsk= Bel-2 9F Bax®] W3tE &<lstr] 93]
HL-60 Aol oleolAHolE F8ES sEHE Aste] AFAEES A=
Bel-2¢F M EAE S S35k Bax®] WelS Western blote 2 91 siivy. 1 A
o A2 oEotAH ol E Eiwe] skt S/ S Bel-2 Wk sl
Bax®| HW3te= FT7HEe s UEWHAS(Figure 11). AlZAFES A=Al
caspase-3+ &4 3t AEIQd 32KDa?®] procaspase-3 FEjZE A7} 17KDal 2

cleavageE WA Ao w AHsslA o}, AFYg Ao odolAgolE &

i‘l

=9 A= procaspase-39] WAYES FAAAF I, o]e} wigE dAstd

22
ns

caspase-3 WYL ITIAFoRE Q] A xEAPHo] fiHE AHE g]ls)

]_

Oft

PARP (poly(ADP-ribose) polymerase)i= 3 ol £x]3le] DNAS £4S A=
= AOS %, caspase-39 @A o= 23 116kDa oA 85kDal & cleavage’} ¥
YA Ft}h PARPO] cleavage W3} 3k oEolA o] E BB E 2 57} Z7}3td

w2} PARPO] & 743k ¥ | cleavage AHE2 Z71E Ut}
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Figure 5. Cell growth inhibitory activity of the methanol extract and its fractions
of Sasa quelpaertensis leaf in HL-60 cells.

The HL-60 cells were treated for 4 days with 100ug/mé of the extracts. After
incubation was added to the medium and incubated for further 4 hours. The
formazan salt formed was dissolved in dimethylsulfoxide, and quantified using a
microplate reader at 540 nm. Results are expressed as percentage inhibition
that produced a reduction in the absorbance in extract—treated cells when
compared to the untreated controls. Each value represents meant S.E. = P <
0.05; #x, P < 0.01; =#*, P < 0.001 Student’s t— test from three independent

experiments.
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Figure 6. Cell growth inhibitory activity of the EtOAc fraction of Sasa quelpaertensis
leaf in HL-60 and Hs-68 cells.
HL-60 and Hs-68 cells were treated with EtOAc fraction of S. quelpaertensis
leaf at the indicated concetration for 4 days. Cell viability in each treatment was
expressed as a percentage of the control. Each value represents meant S.E. *
P < 0.05; =, P < 0.01; #*x, P < 0.001 Student’s t- test from three independent

experiments.
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Figure 7. Morphological features of HL-60 cells after treatment with the EtOAc
fraction of Sasa quelpaertensis leaf.

EtOAc fraction of Sasa quelpaertensis leaf treated cells were incubated for 2
days and stained with Hoechst 33342. Nuclei were observed using an IX-71
inverted fluorescence microscope. The arrow indicated the apoptotic bodies of

HL-60 cells that undergoing cell death.
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Figure 8. DNA fragment by the methanol extract and the EtOAc fraction of Sasa
quelpaertensis leaf in HL-60 cells.

HL-60 cells were treated with methanol extract and its EtOAc fraction at a final
concentration of 100ug/ml for 2 days. The DNA was isolated and subjected to
1.5% agarose gel electrophoresis for staining with ethidium bromide. Lane M:
100 bp DNA ladder size maker, Lane 1: control, Lane 2: 80% MeOH extracts,

Lane 3: EtOAc fraction.
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Figure 9. Cell cycle analysis in EtOAc fraction — treated cells.

HL-60 cells were treated with various concentrations with EtOAc fraction of
sasa quelpaerteasis leaf for 2 days. The cells collected and stained with PI, and
then the degree of apoptosis represented as the DNA contents measured by the

flow cytometric analysis.
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Apoptosis was also studied by annexin—-V-FITC and PI double staining.

cell population with FITC-Annexin V-positive but Pl-negative cells

increased gradually from less than 2% at control and to more then 42% at final

concentration. The EtOAc fraction—treated cells were co-stained with PI and FITC

conjugated annexin—-V and analyzed wing a FACSCalibur flow cytometer Fluorescence

intensities are shown as log scale.
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S. quelpaertensis

Con 25 30 100 200 (pg/ml)

Bel-2 L + 26KkDa

Bax S . 21 KkDa
Procaspase-3 — — + 32KDa

cl d 3 e <« 17KkDa
eaved caspase- - <« 15KDa
RP M W— — — < 116 KkDa

F + B5kDa

f3 - actin assesssessamssguy = ¢ 42kDa

Figure 11. The expression patterns of apoptosis— related proteins in HL-60
cellsCells were cultured with EtOAc fraction of for 1 day and whole cell lysates

were sybjcted to SDS-PAGE then anylyzed by western blotting.
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(apoptotic protease activating factor), procaspase-9%9 HEH3AZ FHA st
cytochrome cE W34 ¥ v, Apaf-1+ adaptor @A 2 A procaspase-93
procaspase—39%] #A3lE gt} wabA cytochrome ¢} ATP Ei= dATPE
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Zhou, 1992). T3+ & S(2000)9] &3] =R dl(Sasa borealis (Hackel)Makino)]
HeE FE55S CHyCl, ¢F EtOAc #8o= Uir ¥ EtOAc &AM tricin,
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