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Study on Inhibitory Effects and Mechanism of Bruceanine D Combined with Taxol on the Proliferation of
Human Pancreatic Cancer Capan-2 Cells
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School, Zhejiang University of TCM, Hangzhou 310006, China; 2. College of Pharmacology, Zhejiang
University of TCM, Hangzhou 310053, China; 3. Dept. of Clinical Pharmacology, the Affiliated Hangzhou
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ABSTRACT OBJECTIVE: To investigate the inhibitory effect and potential mechanism of Brucein D (BD) combined with Taxol
on the proliferation of human pancreatic cancer Capan-2 cells. METHODS: Using Capan-2 cells as object, the proliferations after
treated with BD (5, 10, 15, 20 umol/L), Taxol (10, 20, 30, 40 nmol/L) and BD+Taxol (5 umol/L+10 nmol/L, 10 pumol/L+20
nmol/L, 15 pmol/L+30 nmol/L, 20 umol/L+40 nmol/L) for 48 h were determined by sulfonyl rhodamine B method. Survival rate
of cells and combination index (CI) were calculated. The clone formation assay was performed to detect the formation of clonal
colonies after treated with BD (20 pumol/L, hereinafter) , Taxol (40 nmol/L, hereinafter) . BD +Taxol (20 pmol/L+40 nmol/L,
hereinafter) for 24 h. The rate of clone formation was calculated. DAPI method was used to observe the apoptosis of cells after
treated with BD, Taxol and BD+Taxol for 24 h. Western blotting was used to detect the expression of apoptosis-related protein
(Bcl-2, PARP, Caspase-3, Cleaved-caspase-3) after treated by BD, Taxol, BD+Taxol for 48 h and the expression of JNK and
p-JNK after treated by BD, Taxol, BD+Taxol for 4, 6, 12 h.
RESULTS: After treated with 10, 15 and 20 umol/L BD, 20,
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30 and 40 nmol/L Taxol or two-drug combination for 48 h,
survival rates of cells were decreased significantly; the
survival rate of drug combination group was significantly
lower than the same dose of BD group and Taxol group (P<<
0.05). CI values of drug combination groups (BD 5 umol/L+
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Taxol 10 nmol/L, BD 10 pmol/L+Taxol 20 nmol/L, BD 15 pumol/L+Taxol 30 nmol/L, BD 20 umol/L+Taxol 40 nmol/L) were
0.63 £ 0.04, 0.68 £ 0.08, 0.89 £ 0.12 and 0.84 £ 0.05. After treated with 20 pmol/L BD, 40 nmol/L Taxol and two-drug
combination, the formation of clonal colonies was decreased with different degrees of chromatin concentration and nuclear
shrinkage; the rate of clone formation (24 h), the expression of Bcl-2 (48 h), PARP (48 h), Caspase-3 (48 h) and JNK (4, 6
h, except for Taxol group) were decreased significantly, while the relative expression of Cleaved-caspase-3 (48 h) and p-INK (4,
6, 12 h) were increased significantly. Those of BD+Taxol group were significantly better than those of BD group and Taxol group
[except for INK (4, 6, 12 h), p-JNK (4 h)] (P<<0.05 or P<<0.01). CONCLUSIONS: Both BD and Taxol can inhibit the

proliferation and promote apoptosis of human pancreatic cancer Capan-2 cells, and the combination have a certain synergistic

effect, which is better than any single drug. It may be associated with activating Caspase pathway and JNK phosphorylation.
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i (PBS, pH 4 7.3~7.5, 3¢ [# Hyclone 2 ] , it %5
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(R EDEEFAE AT R 7 2~3 R 1IR3,
FHIEEE FIB-EDTA WAL AL AL 18
2.2 SRB ;%4 BD #0 Taxol B f %F Capan-2 £ B 18 58
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24544 (5.,10,15,20 pmol/L , 5| £ 15 ' 275 A PR 2 1ij
I 2E 5L ) Taxol BRZ541 (10,2030 .40 nmol/L, #| & %
B S ARSI I 455 ) . BD+Taxol K FH4H (BD
5 pumol/L + Taxol 10 nmol/L,BD 10 pmol/L + Taxol 20
nmol/L .BD 15 pmol/L+Taxol 30 nmol/L .BD 20 pmol/L+
Taxol 40 nmol/L, 7 i 1% # £ 25 A< TR 80 41 iy 1 1 36 2%
) RABE 3R, 2 AR R A1 A RPMI
1640 K5 F2 5L 100 L, 45 45 245 4L 25 AR R 2547 ) RPMIT
1640 3553735 100 uL, #5748 h 5, LA 10% TCA 5K
T4 CHEE 1 h, 385 B3, FKIEGE, & Tt
T B J5 A 0.4% SRB %4 83 4 €8, 30 min, A 1% &R
FEWOE VRIS BT TR T BEJS A 10 mmol/L
Tris B PEZE A, F 4 K Z DR EEAR A T 570 nm %
A A I 28 FL 4 625 B (ODE, F 3T 40 L AE 75 R [ 41
A7 2 = (&I 4111 OD {H — 25 41 °F-34 ODfH)/
(XF B2 -2 OD fH — 25 (1 4HF 2 OD{H ) x100% ], I-ffi
FH CompuSyn 1.0.1 541525916 e 5(CD [CI=Dy/
DitDe/Dxso 3CHY, Da Dy 5351 R P 2535 T 7 A2 52 (XD 3L
o7 S T 5 ARV B, D Do 530 0 P 245 B P A (XO 3K
TR R ], 24 CI<<1 B, TR W25 56 &4 Dl E
FH3 24 Cl= 1, FoR P25 BSR4 CI>1 0,
FRMWAIRAARBPER, LRI EL SIR(T
[A) o
2.3 ZEREF ARG M BD #1 Taxol BE F Xt Capan-2 £
B 5 B R A BE 11 B9 B2

IO B0 A K 1 Capan-2 411 ifg, 25 Jj 45 1 1 -EDTA /H
BT AL ST, #2 1 500 AS/ALIERN T 6 FLAH (45 FL 2
mL), 5555 24 h )5, B A LB #1153 R 25 vt BEZH D)L K BD
FAZGZH (20 pmol/L, FI R E S5 “2.2" 0 FiAKZ5 5 ) |
Taxol 2245 2H (40 nmol/L, F| = iIX B % “2.27 T ik 46
455 ) . BD+Taxol B¢ 41 (20 pmol/L+40 nmol/L, 7 &%
BSH Q227 MR , BHRE IR, &1
X REZH I A RPMI 1640 555755 2 mL, & 45 25 41 A 5 A
2P RPMI 1640 159755 2 mL, 1555 24 h )i, e 6 1%
FRIE, AT 10% G4 M35 T 1% 75 55 2 4k 25 2 WL
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RPMI 1640 35 72 5L 10 i, #i LIRS ak et of , 5 3~4
R LRSI, 28 )G, 37 2o 5 3R 5L, I PBS 1 ik
Je A 0.1 % 45 28 Qe i e 8 1 b, FHK WS BT
A PRl PR30 AR 22 S U I SR AN B e PR AR TR T
BGOSR e B IE iR = (e AR TR P
BB/ A AR B2 x 100 %]
2.4 DAPI# 3% 4 Il BD 1 Taxol B£ F %f Capan-2 £
A TR

WO 504 K 9 Capan-2 21 ifd , 48 6 25 11 i -EDTA T4
FBTH ARG TTEL, $e 8% 10 A/FLEE R T 6 FLAR H (45 FL 2
mL), 5555 24 h 5, #2.37 Wi R ik ord, Al E 34
AL 2SR IEZE AN A RPMI 1640 55555 2 mL, 552524
ZHIMA G R 259 RPMI 1640 B3935 35 2 mL, ¥59: 24 h
Ji, IR AL I PBS YR, B FLIINA 4% 22 3 H I 1
mL , BEEE E 20 min, 7 PBS i3 , bifi 5 LA DA-
PI YL (A3 500 uL, #0444 30 min, 15 5% 20 min, FF KL
B, A PBS 1 mL, & T+ K LA 100 r/min % 5
min, 375 FIEW, 266 B A0S M A i B 55140
HE (T4 i 28 DAPT Y 8 52 B 11 @98 Hor, 4
P8 T 20 e S A e A, IR, sl A Y e T S BT
KI5 Mo 01 T A0 A AR B R /NS S5 (R TRDE /MR, 3
B AR MR AL ) o
2.5 Western blotting 7% # il BD #0 Taxol Bk F %t Ca-
pan-2 AT HXEH UK JINK . p-INK FiEHI 0T

B $i A 31 Capan-2 41 ifl, 48 6 28 11 i -EDTA 14
B SETTEL, #e 8% 10 A /FLEE R T 6 FLAR H (45 FL 2
mL), 5555 24 h 5, $“2.37 Wi R ik ord, Bl E 34
AL, 2SR IEZH AN A RPMI 1640 55555 2 mL, 552524
ZHANA SRR 251 RPMI 1640 3535 58 2 mL, 3555, 3F:
TAS[E] ] A [ T AH G H (48 h) , INK . p-INK (4.6,
12 h) UREEANAE . FT A4 i 28 s 26 I i -ED TA Y5 AL
U5 AT 10% AR 4 L3 9 RPMI 1640 15 72 3608 1
21k 4E, LA 1 200 r/min #5005 min, 32 B, UOUE
28 NP-40 RFR LRI R BCA e H S &
Ho LUp-actin kNS T o SR R AN - 2R DN M TR A
(SDS-PAGE ) #E ¢ Hi ¥k (HL % : 330 V, B [A] : 65 min) , Jf:
T LUK G5 o 5 7% 2 B — 9 2 M B (PVDEF) it |, )
5% 4= JE Wik 2 R A 1 h, 43 500 ACHH B — 47T [Bel-2
(1:5000) ,PARP (1:1 000) , Caspase-3 (1:1 000) .
Cleaved-caspase-3 (1 : 500) , JNK (1 : 5 000) . p-JNK
(1:5000) p-actin(1:1 000)], T4 CHFE L7 ; I TBST
VSRRV 3K, BRI 10 ming MIAAHR, —HT (NS ILFEHT
K HRP bric =40, HAHE A : 1L EHU %R HRP AR id —
PUs ARSI R 1:5000), FEIRMFE 2 h, FFH TBST#
WIEPE 3K, B YK 10 min, LA BeyoECL Plus 2 (A5 , &
TEER UG R G L&, 37K Image T 1.461 5 A4F 61 7
I3HT e LA EARER P14 KB 5 N 2 B-actin 45741 K4
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(B FL BRI PR AR ik i
2.6 FitFEFE
KT SPSS 22.0 FAF X B THE T3 Hr . TR
BHAX &5 208, RIVRH R Iy 220 Wl ki . P<<0.05
NERAGIEE L.
3 R
3.1 BD 70 Taxol BX Fi X} Capan-2 40 A1t 58 i 22 1
251 1 48 h )& , BD ., Taxol A K 5 # Bk F 4f Ca-
pan-2 A1 I i 5 8 1 A7 AN [ R B A 0 76 P < 5 0 PR 21
4%, BD 10, 15,20 pmol/L 41 , Taxol 20, 30,40 nmol/L
AR P24 b 3R 5] 056 T 20 240 B X A0 238 340 1 5 R
LB 4 2 3 Ik T BD . Taxol [Al 7l PRLZG AL, 22 34
GiilF R L (P<0.05) , PEMLE 1,
£ 1 BD #0 Taxol BX Fi Xt Capan-2 4 Bl 75 i& 2 89 2% i
(xxs,n=3)
Tab 1 Effects of BD combined with Taxol on survival

rate of Capan-2 cells(x *s,n=3)

415 e 43 e
x4 100.00+0.01 Taxol 30 nmol/L4] 71.25+0.05°
BD S wmol/LAL 97.40£0.11 Taxol 40 nmol/L4{ 49974001
BD 10 pmol/LAL 89.31+0.02° BD 5 wmol/L+Taxol 10 nmol/LAL ~ 72.70£0.01
BD 15 pmol/L& 77.8040.08 BD 10 pmol/L+Taxol 20 nmol/L4L  4194£0.03°*
BD 20 wmol/L4] 76054005 BD 15 wmol/L+Taxol 30 nmol/L41  35.08+0.04"
Taxol 10 nmol/L4] 96.51£0.07 BD 20 pmol/L+Taxol 40 nmol/L 420811002
Taxol 20 nmol/L4L 8048£0.04"

TE: 5% IREH FUL, " P<<0.05; 15 BD [R50 ik B 25 2 LA, “P<<0.05;
5 Taxol [l 4 F2G 41 L L, *P<<0.05

Note: vs. control group, *P<<0.05; vs. the same dose of BD single
drug group, “P<<0.05; vs. the same dose of Taxol single drug group,
*P<0.05

2 B FH 21 (BD 5 umol/L+Taxol 10 nmol/L,BD 10
pmol/L+Taxol 20 nmol/L .BD 15 pmol/L+Taxol 30 nmol/L
BD 20 pmol/L+Taxol 40 nmol/L) i CI{E 4354 0.63 +
0.04.0.68 +0.08.,0.89 £ 0.12.,0.84 +0.05,

3.2 BD #0l Taxol Bt Fi %% Capan-2 4 il 52 BE T2 AL BE 1 1Y
M

L8 FIXT HRZH U, BD 2520 | Taxol HL25 20 DA%
BD-+Taxol 15 2 211 il 1) 5 B 74 T2 JRUH A AN [ R 3
Bk b , v IR A< 1 1 25 [ A, H BD+Taxol Bk FI2H it
F AT BD Taxol [f] 5] i 254, 22 A GEiH 2 E X
(P<0.058P<<0.01),FEWLIE 1.3 2.

3.3 BD #A Taxol Bk Fi %} Capan-2 £ L8 - B9 52 I

23 U B ZH 20 M 25 ARG , 4 A 0 AT 25 2
BR e Yo i34 5) ; BD SR A A MBS S8 48, Y £
JETHEAR TS 5] 5 Taxol B24 20 4 it AT UL A A% et v 2R
BB A R A A i 52 ) 2F B s BD+Taxol 5 FH 2H 44 i A% 4%
AR, Qe e B A, FLI T B A0 M AR s, 1
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B. BD Fizhj4f]

C. Taxo ‘é’&éﬁ D. BD+Taxol kT4
E1 BD %0 Taxol BX F %f Capan-2 401 5= B 712 B B9 2% M
Fig 1 Effects of BD combined with Taxol on the clone
formation of Capan-2 cells
%2 BD 0 Taxol Bt A Xt Capan-2 4R EF R R B
M (x+s,n=3)
Tab 2 Effects of BD combined with Taxol on the rate
of clone formation of Capan-2 cells (x + s,

n=3)
g TR, % b TR, %
7S PRI 100.00+0.05 Taxol 812541 57.6412.52"
BDHi4] 673612.52" BD+Taxol B4 31351200

TE: 528 IR A, " P<<0.05; 5 BD B2l L4, *P<<0.01; 5
Taxol B4 2 L4, "P<<0.01

Note: vs. blank control group, * P<<0.05; vs. BD single drug
group, "P<<0.01; vs. Taxol single drug group, *P<<0.01

K 2(2C 2D R, “Hi 3k "SRR 4a i A )
3.4 BD #1 Taxol BX A3t Capan-2 A T—HXEAR
KRR

523 0 B He s, BD B2 4] | Taxol HL25 4 L) K
BD+Taxol B¢ £ 41l il Bcl-2 . PARP , Caspase-3 45 [ FAH
X %35 44 B 3 R AIK, H BD+Taxol B 41 &8 K T
BD . Taxol [A) 7 i #1245 41 ; Cleaved-caspase-3 25 [ f{AH X}
Fik B ETE, H BD+Taxol B4 B35 T BD.
Taxol [Al 57| & BLZG 4T, 22 4 Gei 2 L (P<<0.01) , T
DLE3 #3.
3.5 BD 70 Taxol BX f X} Capan-2 48 ffl INK , p-JNK &
B RIEHI R0

525 (X IR HL 4, BD #2540 (4.6 h) DL J BD+
Taxol I IZH (4 h) 21 INK S5 11 AR 0 ek ik 4 1 25
fik, H BD-+Taxol i JH4H (4 h) i 241 TR Bt 1] 114 Taxol [7]
| 252 s BD 2541 | Taxol FL245 2 A I BD+Taxol ¢
FHZH (4.6 .12 h) 41 p-INK 2 AR X Rk 7 35 18 25 5
5, H BD+Taxol BEFHZL (6,12 h) .3 i T [A) ] 45 BD
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A. 75 O R B. BD #i2}j4f]

C. Taxol L2541 D. BD+Taxol i 41
B2 BD # Taxol Bk Xt Capan-2 40 B8 T8 M B 4
E (DAPI £, x20)
Fig 2 Micrographs of effects of BD combined with

Taxol on the apoptosis of Capan-2 cells (DAPI
staining, x20)
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24 iGN

3 BD # Taxol Bt FA %t Capan-2 R T-FEARILE
M) ) B ik [
Fig 3 Electrophoregrams of effects of BD combined

Cleaved-caspase-3

(3

with Taxol on the expression of apoptosis pro-
tein in Capan-2 cells

Taxol [A] 5 i B 25 4, 2 R G it L (P<0.05 5§

P<0.01),BEILK 4 4.
4 e

FGRET 1 2T AR 2 OB 2 S O 4 H 3
i), HERSEO 2 TR 7 PR BRI JESRIA
Fobv 2 A RS S , I RORAE TP 2G BT R, LAY
B N B R AEAET . BD R MRS AE TR
2P RN RARAL S 1, RS IR T S 45 B I e 185 4 10
SEE T, B R G % Ja A PR A A0 2 A
BT ARG TS — G 25 W) (0 B R A A
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%3 BD 7l Taxol Bx A Xt Capan-2 AREAT-E B RIEZH
#M(x+ts,n=3)
Tab 3 Effects of BD combined with Taxol on the ex-

pression of apoptosis protein in Capan-2 cells

(xts,n=3)
il Bcl-2 PARP Caspase-3 Cleaved-caspase-3
IR 1.00£0.08 1.00£0.02 1.00£0.07 1.00£026
BD 24 026£0.01" 052£0.02° 0611003 305237
Taxol $12541 029£0.02" 034£0.03" 031£0.00° 7099+ 1.89°
BD+Taxol KA. 0.04£0.007 0.18£0.03" 0.14+002° 213274938

T 5 I IR AL, P<<0.01; 5 BD Hgh2 LhAL,"P<<0.01; 5
Taxol HiZy2H LA, *P<<0.01
Note: vs. blank control group,

* P<<0.01; vs. BD single drug

group, “P<<0.01; vs. Taxol single drug group, “P<<0.01
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Fig 4 Electrophoregrams of BD combined with Taxol
on the expression of JNK and p-JNK in Ca-
pan-2 cells
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Tab 4 Effects of BD combined with Taxol on the ex-

pression of JNK and p-JNK in Capan-2 cells

(xts,n=3)
o JNK pINK
aH 4h 6h  12h 4h 6h 2h
AIHEEL L00£003  L00T007 LO0£002 100028 100%032 L0001
BDMZR 0744006 078$003° 1034002 [106£135 11604007 422£024°
Tool#Z 0914007 094005 L01£002 18794081 9124009  264+009°

BD+Taxol A 05240.027*0.95£0.05 0.90£0.02 14.63£0.86"

1 5 PN R LU #, * P<<0.05, " P<<0.01; 5 BD FRL24 40 [ 4K,
“P<o.01;§Tax01$iﬁéﬁ Lz, 2P<0.05,*P<<0.01
Note: vs. blank control group, *P<<0.05, “*P<<0.01; vs. BD single
drug group, “P<<0.01; vs. Taxol single drug group, “P<<0.05,**P<<0.01

FHXF N B i 9 Capan-2 248 I i 4 S840 i 4 F e L AT B
HL

AW 5T 2K H SRB % 3F 4 T BD Fl Taxol 1 A X Ca-
pan-2 4 HI3E 5 (520 . AR ES h, AS RS %
T — & A FEEEE (BD:0,5,10,15,20,25,30.,35
umol/L, Taxol:0,10,20.,30.,40.50 60,70 nmol/L) , [F]H:} 2%
B P2 B I 2 [1Cs0; BD : (24.56 £ 0.07) pmol/L,

485802774 11.5840.65
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Taxol: (39.98 + 0.14) nmol/L], fx 2 ¥ BD B 7| 5 i &
5,10, 15,20 umol/L, Taxol ¥ FH 5 & #fi =& 4 10,20,
30,40 nmol/L, BD+Taxol B F 7l & i & & 5 pmol/L+10
nmol/L 10 umol/L+20 nmol/L .15 pumol/L+30 nmol/L .20
pmol/L+40 nmol/L. SRBIRINEE R IR, 5Xf M kL,
BD 10,15.,20 pmol/L £H , Taxol 20,3040 nmol/L £H X K
P2 F R I P ZH A0 A0 £ 7 175 R 34 R 5 R AIK, H BD+
Taxol B FH 4 5. X F BD . Taxol [A] 57l /& HL2h 4 , 22 715
B2 R ;14 , BD 5 pmol/L+Taxol 10 nmol/L .BD
10 pmol/L+Taxol 20 nmol/L . BD 15 pmol/L+ Taxol 30
nmol/L .BD 20 umol/L+Taxol 40 nmol/L 41 #*) CI {1 43 51|
70.63+0.04,0.68 £0.08.,0.89+0.12,0.84 £0.05, X#
715 BD , Taxol X Capan-2 4l Jitl i) 34 i 49 AT — 5 (4 # f]
PERT, ELW 5 15 A o 4 T 5t TAE — 25 0, 3R B
PG HA — & P RFE

27 FIRGER ARV 7300 %5 5% T BD HL25 (20
pumol/L) | Taxol .24 (40 nmol/L ) . BD+Taxol Bk Fij (20
umol/L+40 nmol/L ) ¥ Capan-2 4 Jitd 72 B FE m¥ AN ] T 4
SO . A5 AR, 23 PO REZH A I 25 T A RN
MMAZIE S B 5e % 525 A IR e, BD 124
4 . Taxol HL252[ L &% BD+Taxol Bk AL 4 Y & A= T A
(i) A5 B2 1) e (L S Ve 2R AN B A e A A5 TR A 2 el L & 4
2 LH 2 S R AR VTR NI A il /b | SE BT I3 4 (. 2
F#AIK, H BD+Taxol I FH4H 2 2 IK T BD ., Taxol [F) 71 & 5t
Y, R WA L. X278 BD, Taxol ,\BD+
Taxol ¥J 0] AS [5] 72 B Hu A2 i7F Capan-2 40 IR 1=, F04H) e
LI, H 25 F ORI AL TAE— 250 A

A M5 & B, BD AT 3k 75 5 22 i 8 4 i 1 0
TR AU VRN A0 T e e —E Y
A PR LA T, 32 Z R0 DR R 5 1 B iy R
JEALRAE T b AR R MR E 2 A A AR R HLE ", Bel
GG LRI T3 % 1) E 5 (R, Frh Bak \Bax
GO SEAH A T, 1 Bel-2 . Mel-1 55 25 {1 0] wT 41
A0 I =, Caspase K& T- R RG22 %
TEREE AR R Z — AR A T i B rh R A B G
SR, FE5 | B 906 2 0L e A0 M 1 g o PR 4
Caspase-3 J&: Caspase Z i A% 0o B 53, 0 F G 2 g 1)
T RS S AR YE TR FLIE SC)i A ; Cleaved-caspase-3
S HTE PR 2, P 2 ] A Sy i A0 O T O 4R A
PARP & Caspase-3 ) 3= S U EIICH) , HALA# R By i 2L
PR A T E G S AR AIR R,
235 IV R e85, BD 252 Taxol SR 2440 LA ) BD+Tax-
ol 15 Ff £H 41 Jitd Bcl-2 . PARP , Caspase-3 25 [ [ AH X} 2 145
= 5 FRAK, H BD+Taxol B FH4H i # 1K T BD . Taxol
[F] 351 £ 1. 245 41 ; Cleaved-caspase-3 25 1A AH XS SR ik i 34
BT+, H BD+Taxol B FH4H 2 2% 5 T BD . Taxol [A] 5

- 794 - China Pharmacy 2019 Vol. 30 No. 6

TR, 2R g E L. X R BD KA Taxol
Al 3E 1 4 Caspase 18 #4175 Capan-2 4 AT T T
bR BiRE P Ah, AR Tk 52 Z A R R AR . O

HRA A KI, INK G Sl B8 T 2RISR

SR AR T TR IR Z T R AR O T R AR

PR, INK @ T2 3 25005 AL 2 1 0 (MAPKSs ) K

B, G A0 32 BN A SRS INKGE 2 B0, — 38

SR AGIY INK 26 6, = A0 b i B R AL 1B 1 s T

J8 p-INK., i # I /E AT Bel S Hh I A T 8 11 (Bax

Bak 45 ) , 75 S 2400 (5 3 B A0 50, AT sh 240 i

TR0 A WEFESR H, BDAE T A 4G 1 HT29

ANHEJS , A0 P INK R R 2 A BT RRAIC, T p-JNK

AFB N B BT R ™, APPSR ER, 528 X

2 e, BD HL22H (4.6 h) LK BD+Taxol B FI2H (4 h)

24 S TN 5 9 RO 2 ik i 4 12 5 AR, H BD+Taxol

WK FHIZH (4 h) 22T [R) P 1] £ Taxol W] ) 5 51 2541 ; BD

FAZLH | Taxol #2540 LA K BD+Taxol ¢ JHZH (4 .6..12 h)

20 p-JNK 1 A AF X 3k 5 1 2 25 T, H.BD+Taxol

K H2H (6,12 h) i35 % W] i i) 15 BD | Taxol [7] 51 7 £

G, A G E 5 EIRUEE A R A

— 5, XL/ BD KA Taxol W] 3 1 3T INK @2 1k ok

%3 Capan-2 IR T,

Zi b rik , BD  Taxol 4 A] #1 il A JgE 9% Capan-2 4

LA SE ST O PR T, HE B BAT — & 1 D Rl R

ML BCRETAE—25% 50/ . EIRERIT RE S50 Cas-

pase i [ LA K INK BRI S5 A2 G . H il Tl 4%

PER BRG] AT HAIAE4RT T BD Hil Taxol A S ML

i IEd B9 7R 3 AT REAIL R L 5 SEb A R it — L W B INK 2 5

AN T BAABILR D58 AN I EAAIE ST

[1] YOUNG K,HUGHES DJ,CUNNINGHAM D, et al. Im-
munotherapy and pancreatic cancer: unique challenges
and potential opportunities[J]. Ther Adv Med Oncol,2018.
DOI:10.1177/1758835918816281.

[2] DIAZ KE,LUCAS AL. Familiai pancreatic ductal adeno-
carcinoma[J]. AM J Pathol,2019,189(1) : 36—43.

[371 o, eaedfl oS AS o] AR IR e B e 1678 1k g (7).
4G EF,2015,30(8):1577-1580.

(4] A, XURE , Ay v et , 5 35 PUARIEBCS A A As & RS
BEAL ST 7 SRAE TR IG YT Th B R HIWTFE (D). o B 25 5 4
%,2015,50(15):1309-1312.

[5] R, #5E, NI BV K B 25T
[J].0 78 25 5 ,2012,2(1) : 73-74 ,80.

[6] MAHALINGAM D,GOEL S, APARO S, et al. A phase I
study of pelareorep (REOLYSIN®) in combination with

X

gemcitabine for patients with advanced pancreatic adeno-
carcinoma[J]. Cancers: Basel, 2018. DOI: 10.3390/can-

HEEIZGS 2019 4F5 30 44 6



[10]

[12]

[13]

[15]

[17]

cers10060160.

GUO H,LIU JX,XU L, et al. Traditional Chinese medi-
cine herbal treatment may have a relevant impact on the
prognosis of patients with stage IV adenocarcinoma of the
lung treated with platinum-based chemotherapy or com-
bined targeted therapy and chemotherapy[J]. Integr Can-
cer Ther,2011,10(2):127—-137.

YANG L,SONG Z,WANG X, et al. Huaier extract en-
hances the treatment efficacy of paclitaxel in breast cancer
cells via the NF-kB/IxBa pathway[J]. Oncol Rep,2017,38
(6):3455—3464.

NEWMAN DJ, CRAGG GM. Natural products as sources
of new drugs over the last 25 years[J]. J Nat Prod, 2007,
70(3):461-477.

PAN L, CHIN YW, CHAI HB, et al. Bioactivity-guided
isolation of cytotoxic constituents of Brucea javanica col-
lected in Vietnam[J]. Bioorg Med Chem, 2009, 17 (6) :
2219-2224.

LAU ST, LIN ZX, LIAO Y, et al. Bruceine D induces
apoptosis in pancreatic adenocarcinoma cell line PANC-1
through the activation of p38-mitogen activated protein ki-
nase[J]. Cancer lett,2009,281(1):42-52.

LAU ST, LIN ZX, LEUNG PS. Role of reactive oxygen
species in brucein D-mediated p38-mitogen-activated pro-
tein kinase and nuclear factor-kappaB signalling pathways
in human pancreatic adenocarcinoma cells[J]. Br J Can-
cer,2010,102(3) :583-593.

CHOU TC. Drug combination studies and their synergy
quantification using the Chou-Talalay method[J]. Cancer
Res,2010,70(2) : 440—-446.

CHOU TC. Theoretical basis, experimental design, and
computerized simulation of synergism and antagonism in
drug combination studies[J]. Pharmacol Rev, 2006, 58
(3):621-681.

LIU L,LIN ZX,LEUNG PS, et al. Involvement of the mi-
tochondrial pathway in bruceine D-induced apoptosis in
Capan-2 human pancreatic adenocarcinoma cells[J]. Int J
Mol Med,2012,30(1):93-99.

MAN F, CHOO CY. Safety assessment of standardized
aqueous Brucea javanica extract in rats[J]. J Ethnophar-
macol,2018. DOI:10.1016/j.jep.2017-12-040.

XIAO Z,CHING CHOW S,HAN LI C,et al. Role of mi-
croRNA-95 in the anticancer activity of brucein D in hepa-
tocellular carcinomalJ]. Eur J Pharmacol, 2014. DOI:
10.1016/ejphar.2014.02.002.

HEEZG 2019 4F5 30 45 6

(18]

[19]

(20]

[21]

[26]

[27]

(28]

ZHAO M, LAU ST,LEUNG PS, et al. Seven quassinoids
from Fructus Bruceae with cytotoxic effects on pancreatic
adenocarcinoma cell lines[J]. Phytother Res, 2011, 25
(12):1796-1800.
JEFFREY KL, CAMPS M, ROMMEL C, et al. Targeting
dual-specificity phosphatases: manipulating MAP kinase
signalling and immune responses[J]. Nat Rev Drug Dis-
c0v,2007,6(5):391-403.
HAMACHER-BRADY A, BRADY NR. Bax/Bak-depen-
dent, Drpl-independent targeting of X-linked inhibitor of
apoptosis protein (XIAP) into Inner mitochondrial com-
partments counteracts Smac/DIABLO-dependent effector
caspase activation[J]. J Biol Chem, 2015,290(36) : 22005~
22018.
LANGFORD MP, MCGEE DJ, TA KH, et al. Multiple
caspases mediate acute renal cell apoptosis induced by
bacterial cell wall components[J]. Ren Fail,2011,33(2):
192-206.
SRR B B SY, & AR BE G Caspase-3 155 A
H 5 40 SGC-7901 1= [1]. P B A 55 , 2014, 23 (6) .
523-527.
HORBAY R, BILYY R. Mitochondrial dynamics during
cell cycling[J]. Apoptosis,2016,21(12):1327-1335.
BGOSR IR, S INK A5 Sl i S A T2 R
HIRFIE )] P B 16 R 2558 5 506 55 % ,2013,18(7)
807-812.
YEOM M, KIM JH, MIN JH, et al. Xanthii fructus inhib-
its inflammatory responses in LPS-stimulated RAW 264.7
macrophages through suppressing NF-k B and JNK/p38
MAPKI[I]. J Ethnopharmacol,2015. DOI:10.1016/j.jep.
2015.11.020.
DHANASEKARAN DN, REDDY EP. JNK-signaling: a
multiplexing hub in programmed cell death[J]. Genes Can-
cer,2017,8(9/10) :682-694.
XU L, YU J,ZHAI D, et al. Role of JNK activation and
mitochondrial Bax translocation in allicin-induced apopto-
sis in human ovarian cancer SKOV3 cells[J]. Evid Based
Complement Alternat Med, 2014. DOI: 10.1155/2014/
378684.
HSHOH , B dhdh , IR S E 15K D XS 457488 HT29 44
it e 3 L A ) B S LR T LRI 0], B AT R A
&,2017,46(12) :85-89.

(e H #1:2018-08-23 & [A1 H #1:2019-01-14)

€ Ly ST )

China Pharmacy 2019 Vol. 30 No. 6 < 795 -



