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AR FAEF

[(HE] B8 WHRBNREN (FAS) SRR (Cer) X HIE BXPC-3 41 fu k4= K FiR
CISEm, FEYREBS IR E RIS, A% SRAARRIKEE (0. 25, 5. 10, 20. 40 pug/ml) Cer Ab3H
BXPC-3, 4l [t 5 2 AL (CCK8) Kl OD {H, 5%t B4R - SL I8 41 4%, I35 Cer 1C50;
B Cer #RS%N 04 5. 10, 20 pg/ml 4b¥E BXPC-3 /o ATt U4 AR B Annexin V/PL LI T4 244 i
LN MR I AR, R FR SR (RT-PCR) #5ll FAS mRNA. Bcl-2 mRNA. Bax mRNA #ik
AR G ENIEYE: (Western blot) £l 4i BB 12K+ Bel-2. Bax & FARIEN M. 58 (1) Cer AJH{
WA BXPC-3 A i AE G, BB R B B384 I R4 FH B ) P B A< T B B e (P<<0.05) . (2) BXPC-3
% Cer FEH] 48 h )5, 4] S WILLE ETF, G2 Mgk R % (P<<0.05) . AW B/, L
HWAET hFE. (3) BXPC-3 44 Cer fEH 48 h J5, FAS mRNA. Bcl-2 mRNA [R5 2k MmN
B, Bax mRNA ZREKIE LT, SR EH S5 R gz R A gih%a X (P<0.05) . (4) Cer fEH
T BXPC-3 41/ 48 h o[ 4N }fu = 1¥) Bel-2 T AR IA F %, Bax & A RIATF &, 25 HAT G2 L (P<<0.05).
5 Cer DUl W& RI0T ANk e BXPC-3 4HII0 A=K, JLHLHITT B85 V4% 40 M T A SC L R
Bel-2. Bax fIFRIA. BHAFAIML AW, i SANMH AT S
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[ Abstract] Obijective To study the effect of Cerulenin on the growth and apoptosis of human pancreatic
cancer cell line BXPC-3 in vitro and explore its possible mechanisms. Methods The growth of pancreatic cancer
cell BXPC-3 treated by different concentrations of Cerulenin(0,2.5,5,10,20,40 ug/ml) was evaluated by CCK8
assay and inhibition ratios were calculated in all groups and relative IC50 of Cerulenin were worked out by
calculation; Using different concentrations of Cerulenin(0,5,10,20 ug/ml) to treat BXPC-3, the apoptosis ratioes
and cell cycle shift were detected by flow cytometry and Annexin V /PI; and the expression of FAS mRNA,Bcl-2
mRNA and Bax mRNA were detected by RT-PCR;Bcl-2,Bax proteins were detected by Western blot in vitro.
Results (1) Cerulenin could significantly inhibit the growth of the human pancreatic cancer cell line BXPC-3,
and the inhibitory effect had dose- and time- dependence (P<<0.05). (2)The early stage of apoptosis and
cyclomorphosis of BXPC-3 cells was detected after they were incubated with cerulenin for 48 hours. With the increase of
Cer concentration, the ratio of S phase increased and ratio of G2 phase declined homologously(P <<0.05),
Appearantly, the apoptosis rate was positively correlated to Cer concentration.(3)The expression of FAS mRNA
and Bcl-2 mRNA were decreased with concentration-dependence after BXPC-3 cells were incubated 48 hours with
Cer, but the expression of Bax mRNA was increased. Comparisons of all Cer groups and control group have
significant difference(P<<0.05).(4) The protein level of Bcl-2 was down-regulated and that of Bax was up-regulated
significantly after BXPC-3 cells were incubated with Cerfor 48 hours(P<<0.05). Conclusion Cerulenin could
inhibit the growth of human pancreatic cancer cell line BXPC-3 in a dose-and-time dependent manner, and its
mechanisms may directly inhibit tumor cells to proliferate and arrest cell cycle in S stage, and induce early
apoptosis.
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TR+ EENE L. W5 R B TR A
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. SRR

NJBERdE BXPC-3 41 Mk i 38 —F B K= R K
RS Bt . Cer 1T-2€[F Sigma /A & (it C2389) ,
—20 CHRA7, SEEHTH —HEEEG (DMSO) ik i
50 mg/ml (DMSO /% <<0.1%) , & 10%J5 4 I3 ()
1640 R5FE AR T T L2 . RPMI-1640 155558
I HEE Gibco AT, 4 CUKFIRAT. 405/ 5%
il ) £ CCK8 e B H A [F] 4= 22 ] . Annexin V -FITC
S TR A% B Molecular Probes A H] . Trizol 3
W6 A Invitrogen A . BENLS 49 B _EIE A T REG ik
IARAN B 50 £ | Fermentas A7) . PCR AT
FIFI H TaKaRa. Bcl-2. Bax —#Hi (BBt AHifk) 1
H EPITMICE A, B-actin flF ek, —ht CF
Pl EPRD « BCA B RN ARG, 41 f
W55 R TR I R S A 2R s KA RS
ECL &G H 3£ [H Pierce Al .

~. Cell Counting Kit-8 (CCK-8) 4 1t 5ii-7#514
ORIl

¥ BXPC-3 4% 434l 1X10° MER T 96 FLIR
T, HRRE SR 24 h A0 e SRR JE 3 2R IR AL,
SEEG A RFFLINAA R 249K % (Cer 25, 5. 10, 20 .
Cer 40 pg/mD) [fJ Cer K77%¥K 200 pl, X RZ1AINZY,
TN SIS AR 597, DMSO XA & H
0.1% DMSO 35359 200 pl, 43 3 MR AL, B
24, 48. 72h )5, 435N 10 ul /) CCK8 #4547,
37 CHFE 1~4h, N BIOLISA BEbRX Ml 450 nm

Pancreatic neoplasms; Cerulenin; bcl-2-Associated X Protein; Bcl-2

LEWE A Cabsorbance, A fH) , & 410K
(survivil rate, SR) KAl Cinhibitory rate, IR) ,
SR="5Z4 L A {H/5F L A {1 X 100%, IR= (X}l
A H— S5 L A ED I IRAL A {H X 100%. SEE A 3
Ko

= vl RSO AT g B JE A Annexin V-FITC
SR T A

F 0. 5. 10. 20 pg/ml [ Cer fFH T BXPC-3 4
Jfd 48 h, WAL LS 70% IV LRI 2 4 COKARIEAL,
UK PBS TH VLG AL AT E B A3 (P1D 500 pl, 37 °C
W G4 30 min, K H BIOLISA it s 41 i {3k #
SR TR, YR B K 488 nm, ] Cell Quest 234
JtL s FHANS, EDTA Il A e 4a i, 2000 r/min
0 5 min, PBS UL 2 ¥k, A 1XBinding Buffer
500 ul, B 5ul AnnexinV-FITC {8415 1 ul PI
(100 pug/mb) , ¥RZ), =i, B6. &N 5~15 min,
o 2 SR I 23 BT 40 L T e SIS A IR

4. RT-PCR ¥l FAS mRNA. Bcl-2 mRNA. Bax
mMRNA [R5

FH 0. 5. 10. 20 pg/ml [t Cer {£H T BXPC-3 4
i1 48 h )i, Wbk 4 X 10° 41 M Trizol 4R EUE RNA.
PAEE AR 3 606 B AR B il 4 RNA PR BEFI 2L, #%
HWICEE A260/A280 5 KT 1.8, /NI 2.2 AKX
AR 2Rl 20 ul, & 5 RNA 2 pg, BEHLS 14 1 ul, dNTP
2 pl, RNase #0451 1 pl, M-MuLV J #6550 1 ul, 65 C
SV 5 min, 42 °C7K#E 60 min, 70 “C/K¥ 5 min KiG
Sl . PCR MK RN 25 ul, A5 Bk s 774
2ul, PCRmix 125 pul, HMWZERELASMEER . T
WiE519)4% 0.5 wle PCR Z44(: 95 “C 5min; 95 'C 305,
59~61 C 30s,72 ‘C 385,30 MfEFF; 72 C 8 min,
4 ‘C Pause (FAS. p-actin. Bax. Bcl-2 i kKi&JE N
59 ‘C).PCR f=#)% 2% ek &tk ik, 80 V 30 min
G, AR RGNS, . BB R RGN
SEMH 45 B-actin FIAKFEAE, K H 47 K
5 B-actin 4 B AR AH EE A5 21 A ELARL RIT R A6 K
t. SR EE =k, 51975 L% 1.

.. Western blot £l Bcl-2. Bax 5 HZ#&IA

WO EZH . Cer 5. 104 20 pg/ml 2H 1< 10° /M4,
PRBURE A e AR AR, B 20 pg RS
IR B R LYk (SDS-PAGE) . #EJi . BHHA]. i
—Pi. ZHi[Bcl-2. Bax —Hi (RILAPIMAK. WA 1!
10000 ]. B-actin R IEREPLA. —HL CEPLfe. FhL
B WEE 1010000 , fJo ECL &G, X &t 2
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=1 5lFH
EIE/EXS P1 ki P2 R K/ (bp)
FAS 5-GGTCTTGAGAGATGGCTTGC-3' 5-AATTGGCAAAGCCGTAGTTG-3' 196
Bax 5-GCGTCCACCAAGAAGCTGA-3 5-ACCACCCTGGTCTTGGATCC-3' 312
Bcl-2 5'-CAGCTGCACCTGACGCCCTT-3' 5'-GCCTCCGTTATCCTGGATCC-3' 231
B-actin 5-AGCGGGAAATCGTGCGTG-3' 5'-CAGGGTACATGGTGGTGCC-3' 308
AE R .. WEIR NG 2l H 45 B-actin Fs=1233.202, P #)<<0.05) (%3, K2) .

MK BEAE . SR H S =R,

VAN W7 =2 T

W H] SPSS 17.0 Ge it B AF 04T 43 M7 o v PR
B brmEze (X£s) Ron, Gl RHMABE R %
)0, AL LL SR A LSD vk TR, R
FLBCK FHE 5 g . P<0.05 255 H 4024w .

# R

1. Cer % A\ flises BXPC-3 i i A5 K PR 55 - AN [
WEEIR Cer ¥Rl BXPC-3 (14K, HFE Cer WK JiE
(3G NP4 P3G 5, I FLBEAG VB B T S, 4
JFmmE W e (2, B’ 1) . 4 4UR1 DMSO
YIS R 2 R RS L, SRR A&
I [a) pd S A LB 22 R A Gk # B L (Fyy =
1032.341, Fa5,=62.549, F7,,=502.401, P #J<<0.05).
KLIGUIAE T2 0 55 48 L 24 h LLEL, IR ERA S
i2E R X (Fp5=5.966, F5=5.966, F1,=234.995,
F20=265.53, F4=16.553, P 4<<0.05) . %R EH#
—ERE RN AP Cer X R E BXPC-3 41 A= K11
SUMAEAE I )0 AR . ARYE 150 THETL A5
#3 48 h i}l 50% BXPC-3 4%k Cer [MEAEAIEL N
10 pg/ml.

F 2 Cer X BXPC-3 44l (%, X+s, n=3)

T3 OANIFIKREE R IE T 26 BXPC-3 41 3 1

i (Xts, n=3)

2053 G1 G2 4 S
paictai] 56.51+2.86 40.06+0.76 4074121
Cer 5 pg/ml 54.3941.66 30.054:0.83° 15.89+£0.71°
Cer 10 pg/ml 50.61+0.77 23.67+1.89% 26.78+0.88"
Cer 20 pg/ml 49.53+156 12.174057% 38.7940.97%

7 SXRAAELL, *P<0.05; 15 Cer5 ug/ml Z41AHLL, "P<<0.05, L Cer10
ug/ml 41AH L, °P<<0.05

3. Annexin V /Pl HHAJH ToRG I &5 F: Cer Ab
BXPC-3 4i/iiu 48 h, FIHHMARMT % (0.4£0.72) %,
76 5pg/ml W R A (13.6+2.04) %, 10 pg/ml ¥WKE R
H (27.1+3.57) %, 20 pg/ml ¥ oA (41.9+1.61) %,
B LA 550k B 2 1R) DA R 25 AN [R) A 20 ) Tl 2 S
FYit ¢ X (F=1772.819, P<<0.05) (& 3) .

4. FAS mRNA. Bcl-2 mRNA. Bax mRNA K%
LA Ak: Cer YEFT BXPC-3 41 48h J&, FAS
MRNA. Bcl-2 mRNA #IA i, Bax mRNA K&k
B, JRRRERBYE (R 4, B 4, AFEIRER
Cer AHIEHWXMMAREZERHLIUFE L (Feas=
371.117, P<0.01; Fgy,=169.887, P<<0.01; Fgyx=
1376.025, P<<0.01; Fgu.sax=4291.665, P<<0.01) .

F= 4 Cer 1T BXPC-3 411 48 h J5 R K ZRik (1)
Bl (X+s, n=3)

415 24 h k1% 48 h fi= 72 h =

papictait — — = JE[K/B-actin - CerOug/ml  Cer5pg/ml  Cer 10 pg/ml  Cer 20 pg/ml
DMSO 0.58+1.24 0.16+0.39 0.3840.65 FAS/B-actin  0.8320.02 0.7840.006* 0.63+0.01*  0.48:0.08"
Cer25pugml 16504194  21.04+1.18° 33.5940.37%0 Bcl-2/B-actin -~ 0.51+£0.02 0.45+0.01° 0.394+0.01® 0.3140.18""
Cer 5 ug/ml 25.67+£1.37"  29.1640.64° 55.5341.64%% Bax/B-actin 0.1420.01  0.2240.004° 0.2940.01"  0.4740.01"
Cer 10 pg/ml 3343+0.29™ 59.87+1.25%  80.0140.75%" Bcl-2/Bax 35940.05 2.0840.02° 1.3420.01" 0.6540.04™
Cer 20 pg/ml 59.6140.65""  70.854-0.68""  93.114-0.12% 7¥: 5 Cer 0 ug/ml 4AHLE, *P<<0.05; 5 Cer 5 ng/ml ZH A, "P<<0.05;
Cerd0pgml  7271+104%%  7869+031%%  94.6240.767°% 15 Cer 10 pg/ml 4iAHLL, “P<<0.05

e SXTEAMLL, *P<<0.05; 5 Cer 25 ng/ml ZLAH L, "P<0.05; 5
Cer 5 pg/ml 414 L., °P<<0.05; 15 Cer 10 pg/ml 414 Lt , P <<0.05; 55 Cer 20 pg/ml
HAHLL, °P<<0.05; 5 24hAHLL, 'P<0.05; 548 hALt, P<0.05

2. AN A o B 40 B B 5 R s 0 IR AT L,
B Cer <)% Tt =7, BXPC-3 4 i J& 343 A A= 0 ok o 2%
RIULA S AN 2, B S dn ik N G2 3, %
HEX WAL ZERA = E X (Fg,=340.69,

5. Cer % BXPC-3 41l iy Bcl-2/Bax 2 [ %A ARk -
BXPC-3 4 il 2 & Fhik iF Cer 2540 1T, Bifi 245434k J&E 43
b, &FIEA Bel-2 S AR HTRTS, SEO4E
B-actin AHXf 2K L 5 0 AL L8, % R gt
X (F=112.131, P<0.01) ; i Bax & &£ iA&
Wa5E, SE 45 B-actin A K R L5 6 2 LR A,
ZERAG R X (F=746.337, P<<0.01) ; Bcl-2/Bax
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IR PE LA IR AR /N, AN 2 2 0] 2 7 R Se il
2w Y (F=1161.062, P<<0.01) (|&5, %5) .

%5 Cer X BXPC-3 4l/id Bcl-2. Bax Fik[
M (X+s, n=3)

24 Bcl-2/-actin Bax/B-actin Bcl-2/Bax
XA 0.7740.01 0.184-0.06 4.2940.15
Cer 5 ug/ml 0.60+0.04* 0.334+0.01° 1.82+0.02°
Cer 10 pg/ml 0.5140.04® 0.50+0.02% 1.0140.08*
Cer 20 pg/ml 0.3340.01* 0.860.01* 0.3840.05™

e SRALALL, *P<<0.05; Y5 Cer 5 pg/ml Z14ALL, ®P<0.05; &5 Cer
10 pg/ml 4141k, “P<0.05.

Wi

R R R 23 R K. 2 o7 J 2 2 Pk e () i+
o HEVAITULTFAR N E, HBTHAWRERE, 6F
ARHLE W EFAL 10%, KB BFAEEAT T R EK
A, AR B AT R T R ) 3 BT
i), EEEIT R SCEATE EA e, (HAE
TSR F pa AR R I TR A M Bk, fidk
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