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Antihepatocarcinoma effect in vitro of pulchinenoside D and mechanisms
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Abstract: Objective To research the antihepatocarcinoma effect in vitro of pulchinenoside D and mechanisms. Methods MTT assay was
used to evaluate the proliferative inhibition of pulchinenoside D on hepatoma carcinoma cells (BEL-7402), and the morphology of
BEL-7402 cells was also observed; Colony formation method was used to examine colony-forming role by pulchinenoside D on BEL-7402
cells; The morphological changes of drug-induced apoptosis of BEL-7402 were observed by Hoechst 33342 staining; Flow cytometry assay
was used to analyze the apoptosis rate and mitochondrial membrane potential changes of BEL-7402 cells; Western blotting was employed to
determine the expression levels of Bcl-2/Caspase-3 protein in BEL-7402 cells. Results MTT assay showed that pulchinenoside D could
inhibit the proliferation of BEL-7402 cells, and colony formation method showed that pulchinenoside D could significantly inhibit the
colony formation of BEL-7402 cells; Pulchinenoside D (25.00 pg/mL) could significantly induce the apoptosis of BEL-7402;
Pulchinenoside D (18.75 and 25.00 pg/mL) could significantly reduce the mitochondrial membrane potential of BEL-7402 cells;
Pulchinenoside D (12.50, 18.75, and 25.00 pg/mL) could significantly increase the expression of Caspase-3; Pulchinenoside D (25.00
pg/mL) could significantly down-regulate the expression of Bcl-2. Conclusion Pulchinenoside D has antitumor effects in vitro; The
mechanism is involved in regulation of the mitochondrial pathway apoptosis-related protein expression of Bcl-2 and caspase-3.
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— BRI S Ik v, AR B AT AR
bR 20% 2547, R EARMAR, HHEK
FEEHe, MELLSEIARYG o« AIT 7E IR YR YT o A ik
SCHEB A, AR AR E RN 25 B B 14T
PN . WK ST R ks AREEEEH T
Bt 2. G RHERITEDN, 5 T e
PR S5 1 AEPUMR 25D B A EE A

kS B EFRE (Ranunculaceae) FHY) 13455
Pulsatilla chinensis (Bunge) Regel. T4, 54
LA B, BIAAE. E00. KEBZER, X
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], BAERBTAAN, kG D b kS PR
NG PERC T, AU B SRS 21 D A huimfE
B, e i) A\ S5 i i e e 1), Son 45
T 3ok S UE W 1 Sk 2 DAl N Bel-2. VEGF,
HIF1la 31k, i Caspase-3 [()3¢iA 5|7 ik e
% PANC-1.MIAPaCa-2. BXPC-3. AsPC-1 1 HPAC
AT, Won PG I LS 2t D it
c-Met/Akt/mTOR 38 %175 5 B i 4il il MKN-45 1)
T2, RIFELPUMIREER o ASSEEOXT LS 247 D 19
AN UR AR AT T WP, JfaE— PR 3L
BLHI, o S I R Sk SR S 0 Ak s
1wl
11 A5

LS D [ A2 170 3-O-o-L-MHEm i
25 -(1—> 2) [B-D-MEt e i % 4 - (1 — 4)]-o-L- L AR B 7
BB 1, HH IR MR 22 R AR 25 WAk 2 Bt = 2 4L,
JUHE S5 >95%; S5-HURMERE (5-FU), LiEJHARHE
WA R AR A5, #t5 120603; RPMI 1640 1%
TR /NMEILE (NBS, £ Gibco AF]D; H4H
RS % CRERD KA s I HE SR
CHEAEHI A AT IR AT LA (DMSO).
JiR 8 I CAmersco A D s DU SEREMEER (MTT)
(£ [H Biosharp A7)
12 ZHRaKk

N 40 iRk BEL-7402 Wy rp [E Rl e i
4 a2
13 X3

BB—15 Y A bW R4 (fE[E Thermo
Scientific 27]); KA—1000 %! &AL 4 B L
X85—2 [HELfL S Pidras ( LIHERUR A PR 2
A SW—CJI—2D BN FLAHE TAES (IR
RFT AT ; XDS—IA 515 XA B iss

CRPOGHAES A T])D; Eclipse TE2000—U #4{5)'E
P AL (1 A Nikon A ] ); Thermo MULTISKAN
FC R FRAY (#5[E Thermo Scientific A ); WD—
9405B MUIK-FHREIR IR BE AR Py s 2 AU 2% A7) D s
THS—10 HLAVEIE KR CoRIEAGER) s RS
TEOHL GBS O UERAT R A F]D; BSA223S HL
TR (BRI e ARAHR .

2 FE

2.1 HpREESF

IR ERETEL Y BEL-7402 4 VA7, sk
BT 37 CIEE/KB A, BORBIEER, N
ACHEHII S 10% NBS (£ RPMI 1640 1577, W&
5 B 2 a7 mt, T+ 37 C. 5% CO,
(PR BEP A T i B R . IRH ¥, 3~4d 1%
AR, BONEAE KA M 1585
22 MTT LL§

WK K3 BEL-7402 40, 4% 10%
NBS ] RPMI 1640 55 77 5L 1 #4241 i By ik & &8 1 X
10°/mL, #ERp+ 96 LA, AL 100 L 41
B, BT 5% CO,. 37 CHEIFEATHEFE 24 h A4
MG EESE 4 H 4, WTALIE R R R, h2sd
BT AKE R D (APRIKRESHN 1562 5.
3.125 0. 6.250 0. 12.500 0. 25.000 0. 50.000 O
pg/mL), FEASFEIK AR 3 ANEAL, Hik 5-FU
(25 pg/mL) BHPEXT AL, 259053 )5 40 M dE ] 24,
48, 72h, ZIFEFERT 4h IO MTT (5 mg/mL),
10 pL/AL, KigRaida ok LRk, AR Ln
A 100 pL. DMSO ¥, T-HEIK EHREE 10 min fli45
IR, SRR ORI 490 nm Ak &L
& CAD B BULIETHE 25400 4 i I S GE A 2
R HAEBEMHRIIRE (1ICs) 1, TH 3 Rk,

PEFE AR =1—A som [ A an
2.3 HBARISME

HUeH# 2 K3 BEL-7402 400, FH& 10% NBS
(¥ RPMI 1640 3 77 I B 40 9 J& y 5 10%/mL T
6 fLE, 37 'C. 5% CO, &A1 MR, Ik H
ATl BAAMAA LSBT D (B URIKE
M 6.25. 12.50. 25.00 pg/mL), FHYEZLIMA 5-FU
(25 pg/mL), 200 pL/HL, X BTN SRR R,
TR 3L, WER 24 h )5, o BIE
BT s WIS,

24 EEEMHEN
Bt ¥4 K30 BEL-7402 40, i+ 10% NBS
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(1) RPMI 1640 1= 5L 18 4840 fu ik 5 4 250/mL, Vi
AYJETREL 2 mL 40 L T 35 mm e BRI,
T 37 C.5% CO, M FEF TR, R H 4341452,
BHAIMNA LSBT D (RJREIRIZ N 0.781.
1.562.3.125 pg/mL), BHPELL A 5-FU (25 pg/mL),
200 puL/AL, SR SEAAREE IR, Ak 3
AN FL, fE 37 "C. 5% CO, B 754 E 10d,
LHFREL, Gimesa Bih, B5 Fid=kr 50 /M4 LA
AR TE R, T RTR T R AR A 2,
.

SRR TG R = SRR M | PR A

SEEAII R = 1 — S 2 AR VR B | R ISRV B
2.5 ARETSEIE (Annexin V-FITC/PI JZ)

BOS HUE KA BEL-7402 400, H & 10%
NBS (1] RPMI 1640 15355440 vk fE 4 5 X
10°/mL T 6 FLE ., 2 mL/AL, 7E37 C. 5% CO,
SAF NEEFR R, RHBHT A gk
FET DO JREWRE N 12.50.18.75.25.00 pg/mL)
AREERETE 48 h, XTI SRR FRIE, Ay
W 3ANEAL, 75 37 C. 5% CO, Kk R b %
Jii » WAL BL TG 40 M O PBS YR e 4 41 fifd 2 i,
BN 500 pL [R4s& i 74iMe, A 5 ub
Annexin V-FITC I84JJ&, A 5uLPl, A, =il
WEYE N 5~15 min, 3 S L ACGEEL TR
2.6 HREATRYIFLSIE

HOT AR K BEL-7402 40, 4% “2.5” Ly
R, 16 37 °C. 5% CO, K -fETh R n
AN ZE A, T PBS WUIEVE 1 Ik, INAGS 457
M 500 pL/ AL, AREHIRIEA R, RERFLIA
Hoechest 33342 443k 5 uL, BEGRAY 15 min, T-2¢)¢
WA TSI I G AT SR A (AR D
2.7  ZRARIUKRR FB LA

WO 80k K9] BEL-7402 4, 4% “2.5” Ty
Doy . BIRE R G URILA T 40, &4
40 I 0.5 mL 4H k5 IR0 T8 256 M)
1 mLEP &, A 0.5mLJIC-1 46 TAEW, 784>
TRAT, AF4HMifE 37 CREOLITE 20 min. 7EHF &
], %M AR T; IC-1 Gyl (5X) A 4 mL
RN K I E A8, T IS B IC-1 St 2 phili (1<),
HE Tk &H. 37 CHES NG, 4 CIK
MBSO 600 r/min B0 3~4 min, PUEAIHE,
ANCAR B3, N 1 mLJIC-1 Yeta il (1)
RN, VRSN 2 k. AU 0.5 mL JC-1

Pl (LX) Faka, T4 LT
iRl
2.8 Western blotting #4714/ A2 Caspase-3 #A Bcl-2
ERFRIE

OGB4 K30 BEL-7402 41, £ fEREIS AL ) »
L 1X10%mL Rl N0 15 JR I - AR K &
80%~90%, ZAZHAIIMAFKSF B D (AJEK
J¥ 12.50. 18.75. 25.00 pg/mL), X4 N A SE4A
UG FEHE, EH 48 h 5, $EHU&45 2520 Jont BRI
W, BCA MEIE 8 R AL ¥ B AR I SDS-
RIRELRE, 2k, . 5% NRYH B i, B
W25 5, TBST 5t 3 Ik, &FX 5 min; JI—HiHs
W, 4 CHEELR, 52 K37 CHEHMELh,
TBST ¥¥E 3 ¥, &K 15 min; AT M K58
P, 37 CEEHFE 2h, A TBST kYL 3 Ik,
Bk 15 min, TEOGFHI 4. B SigmaScan
Pro 5 #AF 50 #r I v h 4t AR A . SEER FE AT 3 UK
29 Fitsath

SIS DL X £5 KR, KM SPSS 11.5 4t il 2%
BAFHEAT One-way ANOVA J7 % 53t .
3 HR
3.1 X BEL-7402 AR K HANHI/ER

IR B, AkF R D 7 1.562 5~
50.000 0 pg/mL Y%+ BEL-7402 40 i (1) 84 5 45 AN )
FEEEMFMHIMET, VR 24, 48, 72 h [RBEFE AR
4% 9k 5.89% ~ 66.19% . 18.59% ~ 81.04% A%
24.21%~84.20%, FWHEEKLR, H 1C,
Jy (11.93+£2.42), (7.74+£1.09). (491+1.42)
pg/mL. 45K WA 1.

C24h
100 1 XN 48h
EEE 72 h

80

60

40

AW 1%

20 A

5-FU

LS D/ (ugmL ™)

1 B3% 25 DX BEL-7402 {RRETERISENE (x+s,n=23)
Fig. 1 Effect of pulchinenoside D on proliferation of
BEL-7402 cells (x+s,n=3)
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3.2 ¥t BEL-7402 4HAafZ7S A9 220
SRR, WIRA AR K R, AR
IR SRS T D AL EE I EEAR MKk b, 4547215,
FETANRESE N, SRR, 2RI 2,
3.3 X} BEL-7402 {ARaEE & R A HNHIE R
SRR, MR D 3.125 pg/mL 41k

5-FU FELSEHF D 6.25 pgmL ™

5-FU (25 pg/mL) IR LR A IR J ek
I D 0.781. 1.562 pg/mL ZH (K575 T 1R 50 )
H 82.1%. 79.7%. 65.8%, FkFHETHF D 0.781.
1.562 pg/mL X} BEL-7402 41 I 4E7% T 1 )4 il 26 43
A 3.0%1 19.8%, HAth 7] 22324 100%.
iR LA 3.

FSEE 15 D 12,50 pgrmL ™t L& 2 D 25.00 pgmlL ™

B2 B%$H2H DXt BEL-7402 HAFSHIFNG
Fig. 2 Effect of pulchinenoside D on morphological features of BEL-7402 cells

papiist 5-FU A
100 7
:
N =
**
T
S 60 -
=
40 A
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0 LI T T T T

SKHETFD 0.781 pgmL ™t

popict 5-FU 0.781 1.562 3.125
LS D/ (ugmL ™)

k%5217 D 1.562 pgmL?

Mk 217 D 3.125 pgmL !

*k *k

100 S

80 N
§ 60
48
g 407
e
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20 1
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0.781 1.562 3.125
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Lyt ki "P<0.01, TR
P < 0.01 vs control group, same as below
B3 B%$HEF DX BEL-7402 SRR (x+s,n=3)
Fig. 3 Effect of pulchinenoside D on colony forming of BEL-7402 cells (x +s ,n = 3)

3.4 ¥t BEL-7402 4HAE A TR BN

gilWox, ARHEH D 1250 pg/mL 4
BEL-7402 #0154 (11.08+0.56) %, X
HILE 2= RA B E (P>0.05); FL& 1 D 18.75.
25.00 pg/mL A0 T3 5050000 (24.84+4.29) %,
(8L.7143.02) %, LxfHadl iz b B (P<
0.01). &R W 4,

3.5 X} BEL-7402 ZHBEA T ASHIS N

L2 D /M BEL-7402 4iJf1 48 h )5, 4
Hoechest 33342 JLta iz, 45 R ERALE 2 D
12.50 pg/mL 215} BEL-7402 41l i 8 T 1 A (R 5% iR
K, 25.00 pg/mL 4k HamZL i tasoh, &
B e (B ) A0 Bk 2, KA i T &5 R
5.
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FELS 2 D/ (ugmL )

4 BXHEHE DA BEL-7402 MRATEMEN (x+s,n=3)
Fig. 4 Effect of pulchinenoside D on apoptosis rate of BEL-7402 cells (x +s ,n=3)

M3k 21 D 12.50 pgmL?

5 BEk$HEH DX BEL-7402 MAAT RSN
Fig. 5 Effect of pulchinenoside D on morphological features of BEL-7402 cells

3.6 Xf BEL-7402 £ %k i {4 f% B AL B9 520

JC-1 Sl FH TG 0 &8 e 4 i b A7 ) A4
Bf, fELR R RIS AT RN, JC-1 BB AR LR AR I
i, B AW (aggregates JC-1), AJ DL #A4L
s ELRLARME AR, JC-1 ARESR AL
SRR R, LLF4A (monomer JC-1) f71E,
PRSI , DLAL . ST G AT HE AR R
T RAA N AT B .

SEE AR o, FERE 2T D (18.75. 25.00
ng/mL) 417ERH BEL-7402 4/l 48 h J5, #1075 65i
JE S St B M LA 2 s, Sx Al
BzERArE BE (P<0.01), F#WALSRET D
FH BEL-7402 4 fuZe R AR HLAL I % . 45 F LI 6.
3.7 X BEL-7402 #lffa Bcl-2 #0 Caspase-3 &H
Ay

ZER R, 1875 png/mL FALE S D 4
BEL-7402 4fi i 1 Bel-2 i A ZRIA B0 A B (2 FRAIC

M3k 21 D 18.75 pgmL? 13k 21 D 25.00 pgmL ™
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0.30 [

0.25

0.20
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JE HL A

*k
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Fk

0

X 12.50 18.75 25.00
LS D/ (ugmL™)

6 Bk EFH DX BEL-7402 LRz B £200
(x£s,n=3)
Fig. 6 Effect of pulchinenoside D on mitochondrial membrane
potential of BEL-7402 cells (x +s ,n = 3)

(P<<0.05), 25.00 pg/mL [13k%5 21 D 41 Bel-2 &
IR IR AL B P (P<<0.01). 453 LI 7.
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SRR TP<0.05
“P < 0.05 vs control group

7 BXHEH DX BEL-7402 1 Bcl-2 #1 Caspase-3 EARIZHIENT (x+s,n=3)
Fig. 7 Effect of pulchinenoside D on expression of Bcl-2 and Caspase-3 proteins in BEL-7402 cells (x +s ,n = 3)

12.50. 18.75 Fl 25.00 pg/mL k2T D 41
BEL-7402 4f ffd 8y ) 33544 1) Caspase-3 £t K14
AR B (P<<0.01). 459 LA 7.
4 it

0 P 3 00 A AR A 0 e R 24 ) A R
g ORI W T vk —, MTT SE5G ., SR TE
B S R BoR Ak H B D O A4 i
BEL-7402 M43 BB MAMEIEN, RHA R T
(BT v 1 o

BT WA a0, BIIRSES T, gl
P SUORFE T 4 48T (Programmed cell death,
PCD) ®, SRHI Annexin V-P1 XLt x4 A % 52
HLE2H D A BEL-7402 41 H TR 520, LLIE
o ST T 9 4 ML 110 40 i 4 FH R A DGR 50
W, FRFHEH D EFIEA 25.00 pg/mL BAEH
BEL-7402 4ii i 48 h [ T-% )y 81.71% =+ 3.02%,
PR SLE ETT D BB B T AR g T
it Hoechest 33342 YLt isg, KILFLEF S D
X BEL-7402 4 LA e, BEAG 45 259K FE 1) 3
I, R RV O R 2, KK E
AT, $ERHXT BEL-7402 4B i T-1F I &
FIEACHE, X SFE TR NSRS .

TEAH ML T B B, Al R AR B AR
W, ZRRRE AL 4 N R, — HZRRifkEs I
CAV T2 R R N B UL S 2 v SR VA
B A0 R T R IR A, e L R 2 b AR i
HLR7 A 0 M T i T T B SR e
AR5 LA 24T D G BEL-7402 41 i £ 7 A 5 i,
frffsgm, MRARER, FSkEETF D 1E 18.75
A1 25.00 pg/mL 15 BEL-7402 41l /it 48 h )5, 414
PG S e IO IR E I HE 2 N, S5xt
A BEMEZR (P<0.0D), #xALSRE
1 D X BEL-7402 4ii L yi 1A FH T B2 d i 2k 44
BEFHSN, ASKSETT D E 0 gk
e, AR TR, HEITS S AR T

T 2 B R R P R, W R R A
T A5 ST RS, H vt 2 18 % & 247 45
PEIRRR N P TE IR AR . Bel-2 F o TAE N IRTE (2%
Bk kit A m A ™. Caspase-3 A ICE
(Interleukin-1p-converting enzyme) ik 1 AES AT
MpPRT-HEAR S T, HKYERSZEE
(PARP).PARP 2 1& 5 1511); DNA []lif, # Caspase-3
BERiIA G, HAEE G DNA IThfeie sk, Mis
AT, Bt Caspase K K5 EE I T
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PATHEZ — S T3k R v ) S A R,
K H Western blotting 525, #R1: FHSLE 24 D %
LI T A AL . BFER I, 18.75 pg/mL
SLERFT D nTLAWIE R BEL-7402 i i+ Bcel-2
HEAMFRL (P<0.05), 25.00 pg/mL L& 21 D
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B D %4l (1250, 18.75. 25.00 pg/mL) Al i
# i BEL-7402 41 i T #5 R AL 1) Caspase-3 & 14
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F, fifShifh g E— RAINAE, S5 Caspase K
WG AR, BRI TR . g5 LTE, A
SLF BT D RS B R PR E, U
PE R g2 18 I R AR IR AT 5 40 IR T SR
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