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Alkali hydrolysate of total saponins from Pulsatilla chinensis inhibits hepatic
carcinoma cell growth by inducing apoptosis through mitochondrial pathway
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Abstract: Objective To investigate the anti-hepatocarcinoma effect and mechanisms of the alkali hydrolysate of total saponins from
Pulsatilla chinensis (PAHS). Methods MTT assay was used to evaluate the effect of PAHS on proliferation of human liver cancer cell
line SMMC-7721 in vitro; Cell morphology was observed by Giemsa staining. The effects of PAHS on apoptosis, cell cycle, and
mitochondrial membrane potential of SMMC-7721 were detected by Hoechst 33258 staining and flow cytometry assay; Western
blotting was employed to detect the protein expression of Cytochrome C, Caspase-3, cleaved Caspase-3, and Bcl-2 in SMMC-7721
cells. An in vivo liver cancer model was established using ICR mice subcutaneously received H22 hepatoma carcinoma cells to detect
tumor growth inhibitory rate. Morphological changes of the tumor samples were observed by HE staining and transmission electron
microscope. Results MTT assay showed that PAHS could inhibit proliferation and increase apoptosis of SMMC-7721 cells in
dose-and time-dependent manners in vitro, block the cell cycle in S phase, and decrease mitochondria membrane potential; PAHS could
significantly increase the expression of Cytochrome C and cleaved Caspase-3 and decrease the expression of Bcl-2 and Caspase-3.
PAHS dramatically decreased the weight of tumor tissue in a dose-dependent manner. Histopathological examination showed that large
necrosis area and apoptotic cells were found in tumor tissues of mice in PAHS administrated group. Conclusion PAHS exerts
antitumor activity in vitro and in vivo by inducing apoptosis, and its mechanism is related to regulation of the mitochondrial pathway.

Key words: alkali hydrolysate of total saponins from Pulsatilla chinensis; liver cancer; cell apoptosis; mitochondrial pathway; Caspase-3
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RS  N=ER T, 2O e e B RS
C St Sl SR TS W INE PSSl sk i LN e )
IRUF IPTIPIR TS, Xu SO0 SEIGUE B Lk 5 8
AT LEAAR SRR B RN 7402 4RI 3G5E, 25
YIER 24 h BPEEENHIREE (ICs) fHA 15035
ug/mL; FSkE B D RN AR IF P AL
N, JF HLAEAR SR o] L] MCF-7 #1 Bel-7402
MG FEO100, RYROC R FLR I, =R R
PO TES C-3 47 MBEEFEERT C-28 A 1 H HR
FRAR G120 0 3k 55 S B H R A 1%01) NaOH
IR ERKAR 6 hy EBRALT C-28 £ LwESE, 14
B k& BAF UK=Y (PAHS). ¥4 PAHS [f]
FEAER T AN 7402 4iH 24 h, 1CsofHH 5.67
ug/mLBl, 5k 8 B ML, PAHS HUMR{E
PO 58 . ASZEG ST PAHS 4R N ANTURT /R
HAT THIPRE G, FRdt— R AR b, A
AR 1 Sk SR AR SR A0 AR -

1 R

1.1 =5 LHRakk

ICR /N, SPF 2%, b, A& 18~22 g,
WE LR EMAERAR, EETFRUES
SCXK (J*) 2007-0005. AFFE4M SMMC-7721
F1 Hap BE/KBL /N R A0 B35 0 B -4 i A 2
T ¢ BT 4 P
1.2 AR5

FLHHMRETILTET, SN KFEH Y
B 2 B RN B S E N EER A kS E
WIAkE Pulsatilla chinensis (Bunge) Regel. )T
FEAR; MBEMEE (CTX, b5 10072721), VLI73E
MEZG R A RAR; S-FIRMLE (5-FU, it
120603), BRI 20\ARRA ;s RPMI 1640
Y FRFE . B E (FBS), 3£ Gibeo Al
VU SR M EE (MTT), 32 Biosharp A#]; =
F 3L VAR (DMSO), 3 E Amersco A &) ; —Hi Bel-2
(¥R Bax (HJH). Caspase-3 (FJF). 4Hffifh
#C (), £E CST Anl; V-FITC/PI WA T:
WAV, R AR A R AR Hoechst
33258 YetriliilG, PIEAEDRH R EARAF .
1.3 Y&

LC-20AB Al SPD-20A 7 & 250y kH 0 i A%
SHIMADZU ELSD-LT II 4% & e B 28 (H
KEEAFD; Cig Mt (250 mmX 4.6 mm,
5 um, 3 [ Kromasil 27]); D101 KL PR AEH:

(150 cmX 10 cm, KRR T ); BB-15 Y
AR EE RS (JE[E Thermo Scientific A& ); 1%
T B O AL GHRACE DAL AR A A
WD-9405B BUKFREIR (b — R AR A
7] ); Thermo MULTISKANFC 7 [ b (44
Thermo Scientific 4] ); Eclipse TE2000-U 2! {3 &
RHRMEE (HA Nikon A7),

2 Rk

2.1 PAHS H#I&

BT AL 256 (20 kg) F 70% LBE R
FEEL 3 K (60 LX3 Y%, 3 Wik), $REURIRE T4
RENFRARY) 2.4 kgo FHIE T 281K Fid D101 KAL
PEHEHFE (150 emX 10 em), F ZBE-7K 334716 FE T Mt
31280 1100 (25 L), 30 70 (50 L)+ 60 : 40 (100
L)\ 90 :10 (50 L), #&Fii#E 25 mL/min, 53] 4
ANy W ZE-TK (60 1 40) 4> ik 12 T s
SR 340 g BUBEE (150 g) T 1.0% NaOH
W (1L, HAERNRAAE T KR 6 ho KK~
AENIFEETT pH & 7.0, BT KFLMAE (10 cm X 150
cm), FHZEE-/KBATEEEEBEML, 2328 0 0 100 (10
L).40:60(10L). 75:25(25L). 95:5 (10L),
AFRER Y 25 mL/min, 193] 4 MEH5. ¥ -
K (75025 WA @ RS TR, BRIk R
75 g, BN PAHS. PAHS H&H LG EH D
30.72%- HEBEREIC 3-0-p-D-MLIH A fE -1~
4)-a-L- ML R B B AFBE AT 12.61% AKHEH A
5.57%- BHFHEBL A1 15.71% FFEURRE 3-0-0-L-
M T BR, 2 B L (1 — 6)-B-D- HH i 7 7 3 -1 —
4)-B-D- N e 7 2] B (1 — 3)-0-L-PLE i S 2= B -(1 —
2)-a-L-ME IR A FEE 4.60% FFIRER 3-0-B-D-
IE MR 7355 26 4 JE - (1 — 4)-B-D- M i 71 67 B 2 -(1 — 3)-a-L -
MR B 25 (1 —2)-or-L-ME MR BT R A B 11.75%
FIHRER 3-O-B-D-ME M 2 bl 2 -(1—3)-a-L- ML R R
ZEWEHL-(1—>2)-0-L-ME TR B RLAFTBE T 3.46% FFEUR IR
3-0-at-L-MH W 5 2540 - (1 — 2)- - L - IHL s o] .4 9 7
2.30%.

2.2 YHREEEFE

257 SMMC-7721 4HMIE 10%:Ki% FBS. 100
U/mL F 8 E A1 100 pg/mL #£ 5 X ) RPMI 1640 £
Frdk, 1537 C. 5% CO BT 597 . M4l %
FEIE 70%~80%H, F 0.25%J# 25 1 B9 AL AL 1R
2.3 MIT 1§

BUU B0A: K 1 SMMC-7721 4l d24h T 96 FL
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B, BN SX1044/mL, 4L 100 L. 7£ 37 C.
5% CO» ¥57% 24 h J5, IRH 4342524, PAHS %411
AW E/Y N 0.80. 1.60. 3.13. 6.25. 12.50.
25.00. 50.00 pg/mL; FHPEXFREZGZHINAN 5-FU (£
JREWEAN 50.00 pg/mL); X B4 NN SRR 1)
PBS. #34H 3 MEAL, 74 lfERH 12, 24, 48, 72 h.
BRFR&IbRiM 4 h, BFLIIA 10 uL 1 5 mg/mL
MTT, B3R459 54 FLI0AN 100 uL DMSO. FfEFR
R FLAE 492 nm KT IIWOLE (4D {H. iF
SR B B i 2

ARG AR =1 — A ww/d ame
2.4 YHREFSHE

HUH AR K SMMC-7721 4H A 7E 6 fL
W, RN 5X10° AN/mL, &L 2 mL. A4
24 h J545 T PAHS, ZBiEIKEAN 6.25 pg/mL, Xt
FRZHMAN SRR 1) PBS, &R2H 3 MR FL. £597 48 h
JEFE LIEWL, PBS vhYE 2 Wk, AT R
5€ 15 min, T H] Giemsa 44V 4 %] 15 min,
ERRYGR, —HEEY 2 min, TG TZMET
PUE=S]ElicH
2.5 Annexin-V/PI %

¥ SMMC-7721 dHffidEM T 6 LA, %N
5X1054/mL, 4L 2mL. ¥95 24 h J5, LM%
T PAHS, ZFEWREHN 625, 12.50. 25.00
pg/mL, XFHEZLIN N SEAAFA ) PBS. 48 h Jio sl
AU, R A PBS Pk 2 k. 1RYE
V-FITC/PI MG Tl & w4, A 500 pL
Binding Buffer 1 5 uL FITC ##ic# Annexin-V,
BAN 5 uL PI, B [z ¥ 5~15 min, 1 h J5 H FACScan
It G G AT 20 B ) s AR
2.6 Hoechst 33258 &

¥ SMMC-7721 4 Mo #:0 T b ¥ (1 55 3
b, BT 6 LR, B398 24 h )G, RS T
PAHS, ZJHREIRE 758 1.60. 3.13. 6.25. 12.50-
25.00 pg/mL, XTI SEAFA PBS. 48 h J5 H
4% EE[E 2 10 min, A PBS ¥ 2 X, AT
FEREAEIIN 0.5 mL f) Hoechst 33258 Jefiuifi. #EY
5 30 min, PBS ¥ 2 I, il 02 eii Kl It A,
BTHOCRERME T, BRI 350 nm, Kt
WA 460 nm, MEAHHLIE TE SR R
2.7 “mAEEEARY R

¥ SMMC-7721 dHffidE T 6 LA, %R
2X10*4NMmL. 5595 24 h 5, 8254145 T PAHS,

AW E Y BN 6.25. 12.50+ 25.00 ug/mL, XfHE
HIINZEAKFRY PBS. 48 h AL E i %,
FATIA ) PBS 36 2 K, IMNTRAITE/K B, 4 C
B 16 he SO, IO PT ZErfilita,
37 ‘CRWFE 10 min, FHY 20 B ARSI 200 At A 1A
2.8 LR BRER LAY

JC-1 VB — Pl £ b A4 5 F A7 (RO R e %
TERL R R LA N SR TR bR R T, 7=
LR Rz, WeLLRARTE A, rmAsk
B, ¥ SMMC-7721 4R T 24 LI+, %
FE R 1X 105 /mL. 5597 24 h 5, 25254045 T PAHS,
ATREWREL YN 6.25. 12.504 25.00 pg/mL, X}
IR PBS. M JC-1 B3 37 CHEE
20 min, A JC-1 JLtaggigiise 2 ¥k, T H EPICS
XL s AT A . SR 52 6IERE FL1 #iE
Rl 2r e el FL2 JEIERM, DA, &9k
548 (1R PE K L B R A i R AR B FL A e A AL R o
29 ERREWSREENESHT

W EE RS, N4 PMSF ) RIPA, K 2@
30 min, AR ASGHS A RRAE SRR, 12 000 r/min
4 CE 15 min, B EIEW, KA BCA EEWE
WA B IR . A RIPA A B Mo &
IR A 2 ng/ul, IRA)FF HAE 95 CAEME: 10
min. ZFEEE (20 pug) S SDS-PAGE & 100 V
FL¥K 72 2 5, PVDF JEE 300 mA W24% 2 h, 5%
WA A=W 1 h, AP Bel2 (121 000D
Cytochrome C (1 : 1 000>, Caspase-3 (1 :500)
cleaved Caspase-3 (1 :500), 4 CREKIFE LK.
TBST ¥ 3 ¥k, FHK 10 min, BB ALY
FRCH =30 (115 000), FiRFERIEE 90 min,
TBST ¥& 3 ¥k, %X 10 min, M ECL TAEW, %
4= B2 ROGUE RGnt s 347 04
2.10 FRIAEIER
2.10.1 /NI Hoo fard8 /) BB ) 2% S 25
7 TERWMIZMETS, SR T Ho 40
BUAIEZK, H PBS #E2J)5, 1000 r/min £ 10 min
WCEEAN A - PBS Peik 2 Ik, H AR T /K B I
R ZE 2.5X 1084 mL. 40 B s R T
NI T, 452 0.2 mL. ¥ ICR /NRBENLS N
RiRIZH . CTX 41 (30 mg/kg) K PAHS K. . &
FE (50, 100. 200 mg/kg) 4. RJFH 2 K PAHS
FHIFUR ig 425, BH 1K, CTX WK ip 4424,
HsR 10 do 55 11 RHRBREUMBEAT M5 AU, FFM
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HURTE/ANR, BUNRBA IR S, . AR
W%, FERRBE. THER R TE A

U090 2% = 5 TR 201 V- 4580 R — ¢4 24 4L P K008 R A Y
IR SOl

U S84 = I 2 /A T X 1000
2.10.2 RN A SR K S A R 4L 4L
N 10%A8 /R AR IR v, AR EE, YA
FHRBARE AT Y, EE S RMEE T
WEE o B AL/ BRRI L2, 40 13— s -k 1 0[]
S~ NEABK . . PR ER s iaAs, BT
7 B A
2.11 St

K H SPSS 18 4t it & 3 #F ¥ 47 One-way
ANOVA J5 24537, ERULX £5 Fox, HAHECK
BRI Z 0T, ¢ s T BB T .
3 #R
3.1 PAHS ¥t SMMC-7721 ABEHYAE K HH4E

LG 45 RLEIR, PAHS XF SMMC-7721 4 i
S BRI, I HL S [R] R R AR A
FH 50 pg/mL PAHS 4bFE SMMC-7721 4 72 h i,
FNfRIEF] 85.2%. PAHS fEF] 12 24, 48, 72h K]
ICso [ HIN (6.6910.84), (5.671+0.82). (4.23+
0.92). (3.084+0.67) pg/mL. Z5HE LK 1.
3.2 PAHS %t SMMC-7721 HBEF 7SRV ST

Giemsa 45 L 7R, H PAHS (6.25 pg/mL)
AbEE SMMC-7721 J&, A% Basb, dipugs
FIRIEAS KA, 4RM P LA, Gt i ek
X b 45 B R W], PAHS 7E 4K 4b AT DL B & 40
SMMC-7721 ZH I hE . 455 WL 2.
3.3 PAHS Xt SMMC-7721 4RRtUET-HI S0

KM FITC/PI X4 sEiG w58 PAHS Xf

100 12h
24%
48
80 72h
B
B 60
=
g
i 40
o
20
0
0.80 1.60 3.13 6.25 12.50 25.00 50.00 5-FU

PAHS/(pg'mL™")

1 PAHS 3 SMMC-7721 4ARRIE5ERIZMN (X x5, n=3)
Fig.1 Effects of PAHS on proliferation of SMMC-7721 cells
(X*£s,n=3)

PO PAHS 6.25 pg'mL™!
El2 PAHSXf SMMC-7721 ZRAEZSHIZZN (X 40, Giemsa
)
Fig. 2 Effects of PAHS on morphological features of
SMMC-7721 cells (x 40, Giemsa stainning)

SMMC-7721 AT RIEEm . Al g SRR 3L, *t
HRAH AN TR A (4.540.5) %, 6.25 pg/mL PAHS
BYHMPIHT- RN (6.611.0) %, 12.50 pg/mL
PAHS Z5Z5HAMPIT- RN (14.11£4.2) %, 5%
TRAAAALE 2R B3 (P<<0.05); 25.00 pg/mL PAHS
AR TR (60.9+6.7) %, HXTHIA
b ZEREZE (P<0.01). ZHRILA 3.

A10° 103 103 103
1.2% 2.5% 0.8% 2.4% 2.5% 5.7% 3.3% 27.7%
102 102 102 102
& 10! 10! 10! 10!
100 94.8% 1.5% 10° 93.0% 3.8% 10° 83.0% 8.8% 100 333% \ 35.6%
100 100 10> 10° 10° 10" 102 103 10° 10" 102 103 100 100 102 10°
it B PAHS 6.25 pg'mL"! PAHS 12.50 pg'mL! PAHS 25.00 pg'mL™!
»

>

FITC

3 PAHS ¥t SMMC-7721 AT KIS (X s, n=3)
Fig. 3 Effects of PAHS on apoptosis rate of SMMC-7721 cells (X L5, n =3)
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Hoechest /& —24%r 7 1ER DNA 4ekt, vl
S ETREE BT IR AR, BT DAE B T 2
PR E SR IE 98 . AR B TR, 40
MO A EEERE N, et fikESE, Hoechest 5 DNA
MEERZ, RKHmEOT . PAHS 42540 I
WAECE R HOIR R T B, I HEAFEK
sk, FW PAHS XF SMMC-7721 H4{8 i/ F
A RE SR T A 5. SR 4.

papic PAHS 1.60 pgrmL™!

4 PAHS ¥t SMMC-7721 4HRET-FAS

PAHS 3.13 pgrmL™!

3.4 PAHS %t SMMC-7721 4Bt E HARY 200

NT B R T PAHS S AMIE TR U7 R
HE—B R P et 70 H PAHS X 20 it & 30T i 52
45 B IR, PAHS 6.25. 12.50. 25.00 ug/mL 4140
fAb+ S BARILLBIRH & ETF, H 2RISR, IF
HEXMRBANKZEREE (P<0.01). 4REKH
PAHS 7] SMMC-7721 HIAEKBHATE S . &5
K s,

PAHS 6.25 ygmL™!  PAHS 12.50 ygmL™'  PAHS 25.00 ug'mL"!

Y820 (X 100)

Fig. 4 Effects of PAHS on apoptosis features of SMMC-7721 cells (x 100)

540 480
Xof i PAHS 6.25 ug'mL"!
450 400
360 320
=270 1=§24o 80~ [ B e
- B
180 160 _ E1GyG, #
= *ok ko GyM #
90 30 60 = = o EG:
—] — ] *k
= = = -
0 0 S = = E =
0 32 64 96 128160 192 224 256 0 32 64 96 128 160 192 224 256 S 4 = = = E
DNA &8 DNA & & i E E £ E
300 240 £ = = LB
PAHS 12.50 pg'mL! . E — o =
PAHS 25.00 pg'mL E = =
250 200 HEm 201 B b = .
200 160 = E
0 = im = —HH =
150 120 X iR 6.25 12.50 25.00
2 2 PAHS/(ug-mL 1)
100 80
50 40
0 0
0 32 64 96 128160 192 224256 0 32 64 96 128 160 192 224 256
DNA & DNA &

HxRA R "P<0.05

“P<0.01, 6. 7 [d

"P<0.05 *"P<0.01 vs control group, same as Fig. 6 and 7

5 PAHS Xf SMMC-7721 {AfaEAHARIRM (X £5,n=3)
Fig. 5 Effects of PAHS on cell cycle of SMMC-7721 cells (X s, n=3)

3.5 PAHS X} SMMC-7721 ¢REfZhi IR ER A AUSZN
LR T IR R AL RFE T SRz —,
RN T R AL AR s S A T B, R & 1 R
AR . DR, SRAH JC-1 K25 24 Jia 40 B A Ao 1)
A SRk — B R 5T PAHS & il i 2Rk T2iR 4%
HRMMET . BN, SXHAAHE, PAHS

HH AT A0 R B 5 R (0 S 5 FE I LU A 52 77 B A0

PER R %, PAHS 12.50 pg/mL 55 R ZHAH b 25 57 B

# (P<<0.05), PAHS 25.00 pg/mL 5%} B 41AH b 2

FEFE (P<0.01). ZELE 6.

3.6 PAHS MR 5 S 1B ERKFERIF
ARSI — 55t PAHS X 2R RARTE T3R5
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F2

Hk
| Smmamann
6.25 12.50 25.00

PAHS/(ug'mL ')

6 PAHS X SMMC-7721 4RAEZAL {4 BE E (L Y F2 N
Fig. 6 Effects of PAHS on mitochondrial membrane potential
in SMMC-7721 cells

Bel-2 W -

o 41.5X10*

428X10*
Cytochrome C -

-— S 17X 10

B-actin . . ..44.5><1o4

X 625 1250 25.00
PAHS/(ug-mL™")

cleaved Caspase-3

REHMRNT . SEIREE R K IN PAHS 6.25. 12.50.
25.00 pg/mL ZH A] DL & A Hb b A R
Cytochrome C. cleaved Caspase-3 [kl il
Bcl-2. Caspase-3 )&k, LIRZE R LR, PAHS 1R
Al IR I SRR IE ARG S AR T R IE 7.
3.7 PAHS FAnE{ER

3.7.1 PAHS XF Ho fiRi/NR T AT HE—5
HiE PAHS MIHTIREYE, SRA /N R Haop fifJ8
BPEAY PAHS MIPUIMR 2550, SEIRas RKR, 5
FERIZAEL, PAHS 20397 LU/ Hap /N
R, HER s iRk E] 43.7%, S5
B ERDE (P<005). ZRE 1,

2.07 e B
B PAHS 6.25 pg-mL!
B E=PAHS 12.50 pg'mL!
EEPAHS 25.00 pg-mL !
+xFF
3k
1.0 — T]’
=5 x =
0.5 = ;** =HH
i =T =i
0 = mmi =HH =

Bel-2  Cytochrome C Caspase-3 cleaved Caspase

7 PAHS X} SMMC-7721 & Bel-2. Cytochrome C. Caspase-3 F cleaved Caspase-3 EEFRIERIEMN (X +5,n=3)
Fig. 7 Effect of PAHS on protein expression of Bcl-2, Cytochrome C, Caspase-3, and cleaved Caspase-3 in SMMC-7721 cells

(XEs,n=3)

&1 PAHS 3 Hx 518/ NRBEREMERIE BT (X £5,n=10)
Table 1 Effects of PAHS on tumor weights and organ index in Hz> tumor-bearing mice (X £s, n = 10)

2H ) 7 E/(mgkg™") BT /g (AT 2 )E) =g 98 2/ %
R — 23.0/33.4 3.14£1.09 —
CTX 30 21.4/31.3 1.57+£0.66™ 49.9
PAHS 50 21.4/30.0 2.50%£1.08 18.7
100 21.8/28.4 2.50+0.97 20.3
200 21.8/27.9 1.77£0.79" 43.7
R *P<0.05 **P<0.01
*P<0.05 "P<0.01vs model group
3.7.2 MEAZURESUE I ERSIS AN I BRI TRE, ABMRERAR N, AR R AR,

41, FBARE IR Gett,, AL 24541 SRR 4 g
HARPREE A AR . SEIRsE BRI iR
MRS BRI, BERE, KRS, H5ISEN
W, e, MRRG:, B .. PAHS &
W AR AN E P B2 A g i B B T,
JRAEAE, A ERAFIN . 255 0L 8.

HA At R R, AR TR A R N 4 e B
PAHS . " A5 2R BH 1 5o HE 25 4 ) 4t i 1)

Jett Jiige. 459 RW], PAHS A figilidiF S8
S PR O T S R e R . 25 SR L 9.
4 g

U4, i A2 B N R R R —,
Ho P RO R HE A A BREE 5, HAUTRHAEE 3.
Watit, HERKLE 50 7T AT . BE 245k
FRFRE 7 R A EE ps X3, 240 o AR LL AT 5000014161,
R B AR, Ry . BT A
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TR PAHS 50 mg-kg™!

PAHS 100 mg kg™

X100

X400

PAHS 200 mg kg™ CTX 30 mg-kg™'

8 PAHS Xt Ha o8/ R M LA RS F IR0
Fig. 8 Effect of PAHS on histopathological change of tumor tissue of H22 cell-xenografted mice

i
i

it} PAHS 50 mg-kg!

PAHS 100 mg-kg!

PAHS 200 mg-kg™! CTX 30 mg-kg™!

9 PAHS Xt Ha farfE /)N iR RO BES LB BB R ZE RS20 (X 4 000)
Fig. 9 Effects of PAHS on ultrastructure of tumor cells of H2: cell-xenografted mice ( x 4 000)

TR, B PUR RS A SR — R
FIEE M EERIS, w4 AR 2R 23
L RERESER A, RIS A IR T R RE T
THEARRRE 7 77, T A2 SR B i 2 4
AP 258 © & BB PIRTE 78 4 s 119201,

1 6 355 P O A AR AR A R 244 T i
Z—, MTT L5025 8 278 PAHS (0~50.00 pg/mL)
AEfg 0 A T4 SMMC-7721 4o iy 3454 H 5
A, 2B HA R PR

YR T NRRARE P IESET, R 2 At
R EEAEN, A0 M s — i R PR
e, TR, MR A ST
WERERG A OC. Btk 35 AE TR V2 fukie
RIS U L, R PR va T i B
Fimg122, Hoechst33258 Yt zb B R, PAHS 27l
FEC A A% [ 4 R AL, 2R3N HH BH 2 R 40 B 0 TR AIE
AR 2 KRB, PAHS ARG 77
s FAMFET.

ARARR T R WA Tl 2 —. 7240
RO T B IR B, SR AR MR i 1 e A R, iR
ML SR HZORLRTE A e 4 LRI, 4R T
MTEE 2324, FE TR, SOk R 1 1)
R 2 TR B R C BRI, NI Caspase
Ktk Caspase FIFEMENG 5 & A BIBIBETUR S B A&

A T FE R H IR o U Caspase #0E J5
AT DL DI e M) R B R T . Caspase-3
FEH AR ICEAE RO, AN, Bel-2 FKIGHEFR A4H
AT RSB 2%, AT DU 2R R i 42 75 5 41 i
TP AR T R 2R, F PAHS 4b 2 SMMC-7721
Y 48 h J5, ZRRIARILHAL FF%, Cytochrome C FHl
cleaved Caspase-3 [F) & 15 & # Fid, Bel-2 #
Caspase-3 MJRIA T, XELg5 1K, PAHS 5%
AR T AR R AR T . I TS
IR T AR R, W%
{5531, PAHS ZUHAEM Cytochrome C FIH
AR S, AR T — P SR 5.

FZ PR T = R 3hk etk RA X
FIE 2 A REIAENRITROR . SR, R E R 21T
SO ERFRAER, X—FBHWRE] 1 A2y
YIRAE . S ey, RIRAGYFIEE
K, BB IG YT PR BRI . fEAR N
RS2, PAHS #0] Hao fHH /N BRI HO A1
I B S I H B S ) R S AR 1

25 LPTR, PAHS FEAKPYAHMEAT LA e 4
A AR, HA R AL S 0 SRR T T8 K .
K, PAHS A B EONIRIT I T AL 2454 .
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