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AR EH2F | (paris saponin [, PS 1) EAR P T AN 58 SMMC-7721 28 Jk 38 58 0 8 = 8 % v B AR £
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Bax . 28} &) #1 % D1(cell cycle regulatory factor D1, Cyclin D1)#= 48 it &) #1 % E(cell cycle regulatory factor E, Cy-
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Abstract: To investigate the effect of Paris Saponin I (PS 1) on the growth and apoptosis of hepatoma car-
cinoma cell strain (SMMC-7721) and its mechanism in vitro. The proliferation-inhibiting effect of PS I on
SMMC-7721 cells was measured by MTT assay while the nuclear morphology of apoptotic cells was assessed
by Hoechst 33528 staining. Cell cycle and apoptosis were examined by flow cytometry. Protein expressions of
Fas, Bax, Bcl-2, cell cycle regulatory factor D1 (Cyclin D1) and cell cycle regulatory factor E  (Cyclin E)
were detected by Western blot analysis. The results showed that PS I inhibited the growth of SMMC-7721
cells in a dose and time-dependent manner in vitro. Marked morphological changes, including conden-sation
of chromatin, nuclear fragmentation and apoptotic bodies were clearly shown on Hoechst 33528 staining.
Flow cytometry analysis showed PS I arrested SMMC-7721 cells in G¢/G, phase and induced apoptosis. PS
I treatment increased the Fas and Bax protein expressions while decreased the protein expressions of Bel-2,
Cyclin D1 and cyclin E. PS T can inhibit the proliferation of hepatoma cells by prolonging G, period of cell
cycle, and inducing cell apoptosis.
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24 . S 7B AU % IR A A TS
PG T E R, EAOAE AR ER R
TR ZE, PR R AR . A F . 1k,
AW B IRRASUEAE R, B ARSI
FEGEMER Y. HETA 5 RS AR 218 2 ok,
Hrp AR RAT 1, B polyllin D, — Z 51 ({4 N {4
A7 S 55 2% BH G ELAT 7 e AR e 7 4 S5,
SR, AT bR AL A e PR A Y. ARS8
BIMEL PS T FEARSINT - 40 Ak SMMC-7721 19
PEIER, FE01 BB HPUE LG, ST B
25T A B S A

1 #MH577E

1.1 w8

PS T i LB RUL T w4, 4l 97%.
FH DMSO Pl % 5 /L A9 EE 20 mL, 20 CA#
FE, AR IR MR B i S 00 75 52 P 20 B 055 53 W R I
FHATACH], DMSO ML BE/NT 1%. JiG 4 I3 |
i DMEM 3557 2L 55 BT A 1) 40 A 355 % 3500 24 1
H 3£ B GIBICO 72~ w]; Mfk Py e A1 RNA B AL
MTT .Hoechest 33528 .DMSO ,Fas.Bcl-2 Bax.Cy-
clin D1.Cyclin E $T{IAH)I4 A £ Sigma 2 F.
1.2 Ak
12.1 i

O JHREAHIRE SMMC-7721 FH A 5256 25 547,
Y5 IR R S AR IR (% 10% W 6 4 13,
1x10° TU/L 58 K M 125 mg/L 5575 K, RPMI1640
REFRIE), 7E 37 °C, 5% CO, 5 FHE5R, 2~3 d #iik
FAR—IR, FrAmi A K X80 K 300 s .
122 =& REMTIT)E %

PS [ XTAHARIE S BFACR F MTT 35, ks
25 SCHR[10]. O ECAE KA AL (1x10°), 0T 96
LB IR, FF 24 h 4TI RE S, In A A
FEM PS T, Hikas (A BRA, Fiz BE AN [R] Ay s ] 22
KSR, A PIRESR 24 .48.72 h )5, BLINA M E
}'5 ¢/L ) MTT/PBS & 10 pmol/L, 4k£:155% 4 h
Je, /O IR FEFL NI, A 200 wL —H JEEAR
VIRUTTE, 78087 10 min, RS Y.
570 nm YK, 25 (I BRYE S, 7 BEIBE G0 2 AG AL

N E A AL, 0SSR, T R S
il AT AR (%)=((F L] A -5
IO 2H A YRR A-25 F14H A))x100%.
1.2.3 Hoechst 33528

DA MY AR 2E R vk 2 BEOSCHR [11]. B
X 50 A K ST A4 A O A A R R Bl 1x10° Bl T 24
LA . ARG BE 5, A 2.5 wmol/L PS T 4h B
24 h 5 EEE IR AL, PBS PRISANME 2 Wk, FFH 4%
HIHEE 4 °C[E5E 10 min J5, A Hoechst 33528
W05 mL Fig YL 15 min, EEEIE K 356 nm,
D BB (H A BEARE I FV1000) FEEH-H4.
124  tafe B8 w2

20 5 A 4 0 5 22 B8 Vinodhkunar 287 1.
N SMMC-7721 21 i 38 4 4 i e B2 o 1x10°,
¥ o6 fLA A, 45 A 0.1.25.2.5.5 pmol/L F)
PS [ 4bFH 24 h, SRS WCAE 4G, 12 PBS ¥ 2 IX,
70%% B 4 CYKAR e i . 5 S5 A 4 A
A PBS ¥k 1 ¥k, B.0> 5 000 r/min, 5 min, EAET 1
mL i PL Yo, A (Pl) 2R E 50 ¢/l M
RNaseA U FE 0.1 /L, 4 CHEEYL(E 30 min, #F
73 AR A AT, XL T 0 SR A 40 i 1% 37
T=. 2% Becton dickinson FACS 4341 & 4t Fil Mul-
ticycle FRAFEEA T 40 MR I ANJE T2 1 40 Hr.
1.2.5 Western blot

N SMMC-7721 4L (1x109F + 6 FLAR
W KR 24 bR, 51 0.1.25.2.5.5 pmol/L 1
PS T 4b PSR A A 24 h. SRECAH M A 1, ik
] PR AR AR, SR X BE 2 K 2 W A BRAE AN,
PBS VR4 A — vk, FH 200 A 224 fide v 4 A A B, e vk
_E4#4F 30 min, 13 000 r/min, 4 CE.L> 15 min, I8
LM EHE. BCA EEE&E M. Western blot
HIHRAE T LS 30k [13]. BUSE T 20 pe, 5 F
FEGE WPIR A, 95 °C, 5 min MIAVIEE, 109% 5N
I Tk ¥ 8 IS (SDS-PAGE) LUk 73 B3 2 11 o, HiL A% 7%
PR RS F) PVDF 5, 1:1 000 F B4 fbt
ANZ iYL Fas Bel-2 . Bax Cyclin D1.,Cyclin E,
4 COKFEWEE 11, I BRAR AT S Ak 400 i (R EK 114
FPRBEPUR [gC FEWIFEE 2 h J5, TBST #21%
3 K, BHK 10 min, F DAB &8 R4 007 H A%
i, Hrp B-actin AN Z.
1.2.6 it odr

i SR 2/ 0 E A 3K, L EE A H.
FRUEZE (v +5) 2275, M8 FH SPSS 17.0 GEit- 4k F kAT ¢
K. P<0.05 hESA G E L.
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2.1 PS 1 3tAFE SMMC-7721 20 A i 8 58 24

AT PS T 43 546 T 98 SMMC-
7721 4 24 48,72 h J5, 203G A A B0 R Y
B 5 F 0 wmol/L 41 (34 P<0.01) (B 1), I+ 21}
) A FE AR 25 907E 24 .48 .72 h 1Y 1Cs {H5Y
A 3.59.1.39.0.63 pmol/L, Z5 LA 1.
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Fig.1 Effect of PS I on the proliferation and viability of
SMMC-7721 carcinoma cells as determined by MTT assay

—e—72 h

Cell viability/(%)

2.2 PS I X ABFE SMMC-7721 AR ZSHI S50

Xif BECZH R0 25 W A PR 2H 40 Bt AE 36 4T Hoechst
33528 YLt J5, SR 9O W AU 8 4 TR 25 1)
A, N RRZA MM A% R TR (& A), (R 25 Ab 2
2H(2.5 wmol/L) A 40 iEL H B A M 48 4, A% 2, AT
IMATE AR, BB ARL PR TR A(E B).

(4) B)
B 2 Hoechst 33528 J:fa M 22 PS 1 %f A BT & SMMC-
7721 RS BIRT
(A) *+R&2a; (B) PS T (2.5 pmol/L)&L 2248,
Fig.2 Fluorescent imaging of nuclei in PS I treated and
untreated cells by Hoechst 33528 staining
(A) Control group; (B) PS T (2.5 pmol/L)-treated group.

2.3 PS I 3 ABF¥E SMMC-7721 40 At & 23 % )8
THIR M

0.1.25.2.5.5 wmol/L ¥ PS T 435Il kb B A T
J55 SMMC-7721 4l 24 h J5, 5 0 wmol/L Z{AH L,
YR IRA GG, 20 A L 5 B B (P<0.01);

S AT Go/M 20 L 5 00 B AT 0 pumol/L 20
(P<0.01). #5245 Ab BRZH 35 P LA 2 R T, 5%
MREHAH AR, 22 A Geit 753 L (P<0.01), JF 2k
FEMCHME, S5R L 1.

%1 PSI X SMMC-7721 4R A BB T 8200

Table 1 Effect of PS1 on cell cycle profile and
apoptosis of SMMC-7721 cells by FACScan analysis

x*xs
Groups/(pmol - L) Gy/G, S Go/M__ Apoptosis rate/(%)
0 55.05£3.7 29.75+2.5 15.20£2.7  0.96x0.43
1.25 63.55+4.5" 27.16£3.2 9.20+1.5" 29.4+3.1"
2.5 77.81£3.6" 13.85£2.4" 8.34x1.6" 50.4+3.6"
5 89.64x4.3"  7.68+1.2" 2.68+1.4" 56.46+3.8"

e SX R HE: "P<0.01.

Notes: "P<0.01 vs.control group.

2.4 PS I Xt ABFE SMMC-7721 ZBAfl4k Fas, Bel-
2, Bax, Cyclin D1 #1 Cyclin E & B R&RiZH 0

R PS I AEFv BE 38 m, A JHE SMMC-

7721 MY Fas Bax 85 B9 RB K B, 55Xt
MR LB, 22 554 Seit22 0 L (P<0.05), Bel-2,Cy-
clin D1.Cyclin E F IR IEAE TR, 54
Ho#, 2254 G2 L (P<0.05), H 5k FEAK i
P, 25 ILE 3.

0 125 25 5 PS T (umol/L)

Fas

Bel-2

Cyclin D1

Cyclin E

B-actin

3PS I X$AF#E SMMC7721 4ARa#kES Fas Bax,Bel-2,
Cyclin D1, Cyclin E &%k FERZIH

Fig.3 Effects of PS I on the levels of Fas, Bax, Bcl-2,
Cyclin D1 and Cyclin E in SMMC7721 cells
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HFHE R TT B — ORI AR . by —4ik
7, (SR BERIE I LU . Ak, Bl Hh 2450
FEANBITRA, BT 2 1 2 RIVE R A/ N i 4 v
PR O BFSE ) 2 6. PS T SR NE R R4
B — S R T, H R ST 2 B ) LR
JH9E BN 7R i 2 1B e ELA A B e AR
FHES89ARESE 2 AN SMMC-7721 4 fakk
MFFEXT G, BT PS T 7E AR AN XF BT 9 410 I Ak
SMMC-7721 B K FE T A5 0 S AH SEHL T

AWFFELE R B PS T BEE 25 V30 i A58 4n
M SMMC-7721 (3858, J52 05 vk BEARasi . iy
HE—5 B PS T #7R] SMMC-7721 40 B 5 i AL
i, FATIN L0 AR 0 f BE AT T IR ARG, 4
I JEV I ) A 200 6 43 2 T 7 A T 200 L 1 A A T
LR B — R A0 M 24T 78T A 25 Ry 1k — 3
) T 28 3 A el AR — AN S8 28 A 20 B R /2 B DNA
A RTIG, ) . DNA A B (S 1) . DNA & a5
H1(G, ) AL 53 A (M ) . Go BT ™. =X
20 A SRS 000 240 ) 400 25 SR Sl s PS T AT B g 16
G HAZHMIEL, T G, /M AT S HA 1 41 550 2 ek
/b, U PS T i e yed 4 e s g A 4 R & A= T
AR, RE MR A0 R RE i ZE G, DRI e 24
JHL ) 7 B . WFFEIN R, R T i S DR g 1)
YRR —A A B ESTE T B R, XS
FAS AT e AR, A Ia T2 B |
IR e H DA R i 245 ¥ — 1 T2 L B2 LA 7, T
A A2 IR & 2R DA R R R I B L R 1S, s 44 e
JEL W3 e A AR AR AT 5 g A B A R T ARG X
NSRG4 SR s BE PS T WA, g
21 L B 8 T U 39 0, Hoechst 33528 4t {4,718 fi 7
PS T (2.5 pmol/L)Ah 5 (14 -5 241 Jif £ B0 L 7Y iy
AT TEASEHE, 269 PS 1 X - 40 i LA B 4F iy
PRI TE.

Fas JEAEPH TR EEAEA N —KEN
JEL Fas @A F A G @ik 10q24.1, J&F TN-
FR /NGFR W, HRIR B E B RE A T 3500 40
MIFRET ) Fas-L FLAAMZE &, G55, 5S40
BT T Western blot BYZ5E R Ex PS T v |
i Fas 8R035, IREMEIME, B PS T Al
B I IS Fas SERIS S I A0 M A R T 21

PIT IR A W 2% JAMER T 2 IRiE1R), 5L
B NIR R (RRARIZTR). Bel-2 FKIEE 2N
MIZRLAR IR TR B Z M T K+, Bax il Bel-2
& Bel-2 ZER Z 5 5t 22—, Bax il Bel-2 il id
R [T B S YR SR AR A AR B A T 2
TR MM LTS Bax FER /K193 B0
Bax/Bel-2 HLARAYIEANARDE, Bel-2 5 Bax #1114
KT 2P E T 5 R K (Bel-2/Bax) 5 7] —
F AR Bax/Bax) B HUAH, 24 Bax [A] ¥ — R4 & AL
IF, SRS TAEGE A E T LA Tl R
W R B, FEAR ZFh MR Ll 8L h #AEFE A Bel-2
/- (B)Bax HEHFRIKAYRH, T—LEhiE 28 n]
AT Bel-2 M Bax £ 1B IR K2 AR5E4E
R, PS T AT LA BEARIS I 10175 5 Bax R 3R
ik B, 37T Bel-2 Y R IBAKFE, #2785 PS
[ AJREIE i 14 Bax 1 F I Bel-2 92 13814 K
RS A R g T

Cyclin D1 il Cyclin E 22—l fd A5 8 A,
CATTHE A T 0 %) 1 R A 2 R A
H. Cyclin D1 5 Cyclin E 435138 122 45 & I 3506 4
Jitw J] 3 B AR H P B 4 (cyclin-dependent ki-
nase-4, CDK4) F14H i J& 1 2 1 AR PR B 2 (cy-
clin-dependent kinase-2, CDK2) 3kJ5 3 DNA B9
fil, e G, A AR] S AL Rk, dnif
Cyclin D1 Fll Cyclin E KA ik, K540
S HH ) SR R A AR, AR R 2 R AR R BERE B N
T 35O B A A AR SEIR 25 R L B, PS 1 Al LA
T Cyclin D1 J Cyclin E W335, 52 &K
P, #2758 PS T Fi# Cyclin D1 K Cyclin E
FEIR AT Re A A BE i A BL A 2 —.

Zi B prik, PS 1 Al i N Cyclin D1 #01
Cyclin E 25 RIE, BT 400 SMMC-77 21
7 DNA A9 50, [F B 1 A2 i Fas, Bax 25 1109
FIk, W Bel-2 28 F 1Y 3B 7K P T 75 2 i
A0 SMMC-7721 f T, ABF5EA PS T il IR
B T SRR .
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