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I, ERBAE G EE X (P<0.05) ; @Hoechst Yo @45 R B n , £ HZGAIRT- AN 2 £ F 25 AR, 223 E A FOLFOX 41
T4 f A & ; Breal—time PCR F Western blot IESE | 525 14 4T IR AL L4, 45 FH 25 2H Bel-2 mRNA (Bel-2 2 4 &K Bax
mRNA Bax 25 [ T4, 228 KA FOLFOX 1SR i, 22 39 Biit2% 3 L (P<0.05) ; @Caspase-3 TEPEAGIINIESE , 4 FH 2y
21 Caspase=3 {G LI T, ZHRBCE FOLFOX 4l , 2257 A G024 8 L (P<0.05) 851 L8 KK FOLFOX RES B
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Effect of curcumin combined FOLFOX regimen on proliferation inhibition and

apoptosis—inducing of gastric carcinoma BGC-823
Zheng Xiaoke ,Wang Lijuan
(Department of Oncology ,the Fifth Affiliated Hospital of Zhengzhou University)

[ Abstract]Objective . To investigate the effect of curcumin combined folinic acid fluorouracil oxaliplatin (FOLFOX) on proliferation
inhibition and apoptosis—inducing of the gastric cell line BGC-823,and to explore its possible mechanisms. Methods ; Gastric cancer
cell line BGC—-823 cells were divided into blank control group, curcumin group (10 pmol/L), FOLFOX group(5-FU 0.1 mmol/L+
Oxaliplatin 5 mmol/L)] and curcumin combined FOLFOX group. CCK-8 was used to detect the cell proliferation. Cell apoptosis was
observed by Hoechst staining. The mRNA and protein expressions of Bel-2 and Bax were measured by real-time quantitative PCR
and Western blot. Caspase—-3 vitality was tested by Caspase-3 test kit. Results:The proliferation inhibition rate of BCG-823 cell in
curcumin combined FOLFOX group was significantly higher than those in other groups (P<0.05). Hoechst staining showed that
apoptotic cells in medicated groups were higher than those in control group,being the most obvious in FOLFOX group. Compared
with those in the control group,the expressions of Bel-2 mRNA Bel-2 protein were decreased in other groups,while the expressions
of Bax mRNA, Bax proteins were increased with statistically significant differences (P<0.05). Caspase—3 activity was also increased
significantly in the medicated groups, especially in curcumin combined FOLFOX group (P<0.05). Conclusion ; Curcumin combined
FOLFOX could inhibit the proliferation and induce apoptosis of GC-823 cells, which was related with the activation Bax / inactivation
Bel-2 and the activation of Caspase—3.
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1.1 ##

N B B A0 R BGC-823 M [ HR Rk g L g AN At |, 2%
R (LR YRS AT, 5-FU B b F 40 F Py
LM Sigma 23], 1640 55 37%E  Trizol 57114 H
Gibeo A1) \CCK-8 127 & \cDNA 55— 17 & 1 PCR
R & 5 AR TR CRIE ) A IRA ] 458 T-—Hoechst
Jeta iR £, Caspase~3 1 PEALIEFR £ 34 A LM 28 2= K
HEMIEARBFSEIT, Bt Bel-2 M Bax £ WEEHT A [ BD
N,

12 S%h7ik

1.2.1  CCK-8 Wil A 3G il EH  fe b T 850k
KA A Am L, BRI TL AL FRS 3 000 4N/AFLEERN T 96 fLAR R
REFEaI R, 24 h WEBEAE K JE A A 25 W RE IR0 T30, 4
HIEE 5 AEAL A3 WFATIE, 43 R2s N IR 2R
20 (10 pmol/L) FOLFOX 41[5-FU (0.1 mmol/L)+H7bF4f1(5
mmol/L) 128 Z B4 FOLFOX 4H[ZE 8 £ (10 wmol/L)+5-
FU(0.1 mmol/L)+BIbFNE1(5 mmol/L) |, AKLLREFE 48 h )i, &F
LA 10 wl CCKS8 ¥, 4k 221557 1.5 h, Wi ] Thermo FC
4 H SRR CMETE 450 nm AL ERE (A {H) .

1.2.2 Hoechst Je 0 Qe T MMM T BUS 300
TE T0% NG H = 5 min, FHICHE Y PBS PE 3 W, FER 41
MIEE TR L R K a6 B BT 6 fLik D, 3% 5 000 /AL
R ANAE 24 b 5, BN A (B3R5 ) R R4,
FOLFOX 4H 2= Z 4 FOLFOX 4 , 4% £ 7E 37 °C,5%CO,
FEFeAah 48 h o R EETE, A 4%22 5 I EEE) 22 10 min,
F2 R A2 W, PBS ek 2 3, B 3 min, LA 0.5 ml Hoechst
P, Yo (0 5 min, N L IO KB R T8I I,
5 DA AR TR, B TORER MR AN TR L
1.2.3  Caspase-3 1 PEIE 45 &b F %5 B A < 1 9 40 e
3 000 NALHEEFT 6 FLAk i FR 1%, 24 h WEBEAE K5,

NGB YN REIER T 48 h, % Caspase 3 TP A 325
BRI B TR WA, B GDYQ-MA100 by
AYHE 405 nm R E IR, T4 Caspase—3 BEHEG
1.2.4 Real-time PCR 3AG M Bel-2 Bax mRNA 4341 K 4k
B[] 1.2.1, R A TRIzol — 542U RNA SIS i L
N & T ERHE IRA RTS8, Bax L5 14.5 -
TTCTGACAGGCAACTTCAACTG-3" ; FiiF5[4 .5’ ~CAACC-
ACCCTGGTCTTGGAT -3” ;Bel -2 L {iF 51 4 :5° ~CGCAGA -
GGGGCTACGAGT-3"; N5 4.5’ ~GTTGACGCTCTCCACA~
CACAT-3" ;B-actin F{iF5]¥) ;5" ~-CGTGGACATCCGCAAA-
GAC-3", FiiE514.5 ~AAGAAAGGGTGTAACGCAACTAAG-
3. BB PCR kg B UEEH A5 EA T , 25 5 R FH TL98S 7l
SRS E i PCR A (P9 % REERHE A A R A=) i 47
i
1.2.5 Western blot ¥l %€ Bel-2 Bax TEH 77 2H K Ak P[]
e WA AR A BCA VR R 2 2 AR S AR v B 2R
FARE S R SDS-PAGE HEHCHEA FHAVK , e PVDF B4,
Western®f A1 , 2= 1541 60 min, 1A Bel-2 Bax — 31 (1:
500),4 CHF 7, K H TBST E¥E 10 min x 3 KI5, A
HRP FRIiEA =51 (1:2 000)#FF 2 h J5 TBST iZ%E 10 min x 3
W ECLAL AR A B, /s R, Siie A 3 1K,
13 %t

N T SPSS 20.0 HAF AT B AT AT AR ER BT A B
PELAIIEL + hiifi2s (x £5) 3R, AR LR LR R Ty
ZOMT, LA L BER F SNK—¢ 256, R 987K #E «=0.05,

2.1 Boiatm e dE s 4E A A= Caspase—3 &9 it
523 [ IR He A, Hotb A 21 A (B A, 45 254
0 A N A0 BGC—823 AYMAHH | 4L LLAL , 35 %
Bt FOLFOX ZH i/ e I 8, 22 R - il 24 X
(P<0.05) , = B 24 BLAT U Rl /E FH ,48 h S B (3R 1),
F 2G4 Caspase-3 1 HLAS 0 BRZH =7, 338058 T X
JRIEEANN BGC-823 By T 228 RIS FOLFOX ZH i3
YEFECHIA L, 25 B G5 L (P<0.05) (1),

F1 JHEMMAIGFEHH1E A Caspase-3 iF ML
(x £s,n=15)
Tab.1 Changes of Caspase-3 activity and inhibition of cell

proliferation in each group(x +s,n=15)

2 5 AH Caspase-37%1E (U)
25 X IR 1.20 + 0.02 0.95 +0.02
LWRA 0.85+0.01% 6.81 £0.03*
FOLFOX4] 0.37 +0.01* 11.50 £ 0.09"
LWRBA FOLFOX 4 0.21+£0.02° 20.61 +0.25°

H ra, 5XFHRYL LA, P<0.05;h, 52 ¥ KK A FOLFOX H#, P< 0.05
(n=15)
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Fig.1 Comparison of cell apoptosis by fluorescence microscopy

( Hoechst-staining )

2.3 Bel-2 Bax mRNA Fo % & & ik #9 Hb 4z

s Jxf B4 FL s, 45 2520 Bel-2 mRNA HJF#A% , Bax
mRNA HF45 (B8 K4 FOLFOX 4 Bel-2 mRNA %31k
5 fik, Bax mRNA Fik 5, 22 5 A Gt 5 L (P<0.05);
K4 Bel-2 1 Bax 2K IR E B, 45 22 Bel-2 R
FEARMINHE AL, Bax 2 I A MIXHERS &, (H 22 RIS
FOLFOX Bel-2 & [ # ik AHRHERAK , Bax & 1 235 XA
I, Z A GT2EE X (P<0.05), L3k 2 & 2,

B—actin

Bel-2

B—actin

Bax
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2 £4y4H Bel-2.Bax EHFIE Western blot &

Fig.2 Bcl-2 and Bax protein expression detected by Western blot
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T i e TH S T oA e A M R 2 — BT R
W, AR R E e nt 2 @), FARYIG R
20%~30% 1547 , RIGLH 60%IM) 5 kA2 K& it
RS ART IR LR IR YT I B AT
P, BT, B r AT 408 FOLFOX 7%, &
FLH BV REAA 5-FU 41, BYbFIEAE5E 3 100
AP 4, HhuE e £ 2l ik &
Yifdedt , /T DNAJE BUA-DNA NG9, £ 4t
DNA BERYAZHE, T9 DNA AU T, SEAEHISET,
5-FU J2& Mt W2 G B 1 24, G878 i 72 200 Jt ) 4%
WA A RIAE Vb FIE0 S 5-FU B G
N FHEAPHENEH . B AT R e B R AT i
—ZIBIT TR R RAAAE R R A i 5 |
ARG S 0 A AN RSO, HLAFTE I RS T 30
PR A B 5 S5 ) RO, R4 25 A Be s/ T AOH:

% 2 4% Bcl-2.Bax mRNA Fi Bcl-2,Bax EAFIXHI LB (x £5,n=15)
Tab.2 Expression levels of Bcl-2,Bax mRNA and Bcl-2,Bax protein in four groups(x +s,n=15)

5 Bel-2 mRNA( x 107) Bax mRNA( x 10?) Bel-2 Bax
I Spopie| 3.56 +0.02 2.93+0.02 0.87 £0.02 0.06 +0.01
LRI 3.17+0.01® 3.43 +0.03" 0.76 +0.02* 1.08 £ 0.02*
FOLFOXZ 2.89 +0.02% 5.61 £0.03* 0.74 £0.01* 234+ 0.02%
LW EEA FOLFOX 4 2.71 +0.02* 5.71 £0.04° 0.40 = 0.01° 3.19+0.03°

Hra, G5 AN BB HLEL, P<0.055 b, 5228 KA FOLFOX HKL, P<0.05(n=15)



BERERKZEZER 2015 £5 40 B 3 8 ( Journal of Chongqing Medical University 2015.Vol.40 No.3 )

— 343 —
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T2 By AR SEH R W], ORIl AS49 4iiiE A
FLIRIEE MCF-7 4 RS S0 IRV, Lee 57514 55
SRS, HOO P 2845 0 R o A IR R, AR R
¢ H real time—PCR F1 Western blot 32 , 18 i XJ 4%
2 H PR 2L BGC-823 1Y Bel-2 il Bax 7K P93
K A T RCR R M Z RIS FOLFOX
TSR T LA A 4R R Bax (H7KF, 1 Bel-2 FEAR
B . N Caspase-3 57 & 47T Caspase-3
TEEIE A 2541 4NME Caspase-3 1 PET R, 5
] P ) A S S BIF SR T AT, R 2D A PRI SE A
N, R USEIRF] 10 mg/L LA b FF ] 72 2 55
IR e 0 L BE GE, S ECE AR A T
ML T BRI TR AR, H
Bel-2/Bax Jf&—XF HLZ AT -, Bel-2 G A
AE 1 42 94 19 18 375 M 5% 8 L (permeability transition
pore, PTP)  SZIRZRR MU (0 2= C iR, i
HH Bel-2 BYJRIEFIHTR T-H 1 Bax /KBS it
HELORL A L7 (1T B, S 3L PTP [Tk, f2 i 2k
FARN AN C BIE A4, 18 1d Caspase—3
BIVE IS DNA Wi 7, S8 SRS I Z IR N
VIBEHS |, e 51 DNA Wisd, 5 R 41 gE T=e-m,
ARSI , LW R IS FOLFOX Jr S22 {2 fi
e 210 1) U T AL T B A S ok A B i A 4
YER. AT RSEARIE , 22 8 3 REfR fdf A WAl G
Beclin 1 H1 LC3 7K P4 1, I T-HISEE FH NF-KB |
Tb AN 220 Z T RE IS5 S A L™ A 1 e 4
T 228 R 0] LU 2 52 A K 7 3Z 4 (epithelial
growth factor receptor, EGFR) M i 5 ZFEA: K K -
1 Z{K (insulin-like growth factor—1 receptor,IGF—
LR A HEAE T 304 0820 Fifr 9 1 448 J i 41 3 k9
20 R0 8 T 5 T RE 22 B AR R I A 2 AL ) K SR A
FHE

AT A A AP S50 | HAT R I 75 B 2o A
NS — AP IE S | A S 5 3 ) S e o HA
il B 98 A R A AR AN AT RS . AR RIS R
R T L RIS FOLFOX J7 B4R Al REHL I ,

RLRPH T IR AR ] e 28 8 R R M I, 2%
R A S FOLFOX J7 & e AL, U
A FHZAS B OB AT #884 FEER ARG, S By FH 22
W R GBI RS AT e T i e S
RGBT R SRR S5 K85

Z % x #

[1] Nautiyal J,Kanwar SS,Yu Y,et al.Combination of dasatinib and
curcumin eliminates chemo-resistant colon cancer cells[J].J Mol Signal,
2011,20(6) 7.
[2] Yu Y,Kanwar SS,Patel BB, et al.Elimination of colon cancer stem—
like cells by the combination of curcumin and FOLFOX[J].Transl Oncol,
2009,2(4):321-328.
3] FaLIL A%, B 8, % KRG FOLFOX J5 Z1E 5 0]
B 2 AT PRI AR R AL SRR, 2013,26(6) : 535-536.
41 T A BT LR T A B MGC-803 i
JHTAOALRIT. A2 4R, 2012, 32(12) : 2549-2551.
[5] W&, IR, % 1, S5 MR LI RIK S FOLFOX4 J5 %8
TRY I B R I PROULZEL). I PR IR 2735, 2011, 16(10) :917-919.
[6] + 5,87 ZE,A7 AT AFUE MCF_7 41 G
AV ALRIRIEFE )] AR AP R 25 R 22441, 2008, 32(2) £ 154-156.
[7]  Lee SJ,Krauthauser C,Maduskuie V,et al.Curcumin —induced
HDAC inhibition and attenuation of medulloblastoma growth in vitro
and in vivo[JL.BMC Cancer,2011,18(11): 144.
B i ¥, EUEU], LR IA FOLFOX 55 B i 4
e A A T R LRI AR TE )], v [ vp G B 245 5 2% 0k, 2013,33(6)
810-812.
(9] Fgmut, B A, skatfl, S LW RIBES T E BCC AT
PEH ZALHI BT 5 (J] 4005 7 1 S A A 7R, 201,27 (1) : 1227 -
1229.
[10] Xu JD,Cao XX, Long ZW et al. BCL2LIO protein regulates apop—
tosis/proliferation through differential pathways in gastric cancer cells
[J].J Pathol ,2011,223(3) :400-409.
[11] Barrezueta LF,Oshima CT,Lima FO,et al.The intrinsic apoptotic
signaling pathway in gastric adenocarcinomas of Brazilian patients:Im—
munoexpression of the Bel-2 family (Bel-2, Bel—x, Bak,, Bax,Bad) de-
termined by tissue microarray analysis[J].Mol Med Rep,2010,3(2):
261-267.
[12] XEHOC, B te, 35 B, 2 2005 S A B SCC7901 i
A BEPEJ TR AR EE 2420, 2012, 22(31) :30-32.
[13]  Patel BB,Gupta D, Elliott AA, et al.Curcumin targets FOLFOX -
surviving colon cancer cells via inhibition of EGFRs and IGF-1R[]].
Anticancer Res,2010,30(2):319-325.

(WAERA . RAR)



