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Experimental study on induction of apoptosis in PC-3 cells by curcumin combined with docetaxel”
Ma Qiang sWang Delin® , Zhao Xiumin ,Yang Jun

(Department o f Urology sthe First A f filiated Hospital ,Chongqging Medical University ,Chongqing 400016 ,China)
Abstract : Objective To investigate the effects of curcumin combined with docetaxel on apoptosis of human prostate cancer PC-
3 cells and its mechanism. Methods Cultured PC-3 cells were divided into control group (only medium added) , curcumin group
(treatment with 5.0 umol/L curcumin) ;docetaxel group (treatment with 2. 5 nmol/L docetaxel) and combination group (combina-
tion treatment of 5.0 pmol/L curcumin and 2. 5 nmol/L docetaxel) ,and were treated for 24 hours. Flow cytometry was employed
to analyze the apoptotic rate of PC-3 cells,reverse transcriptase-polymerase chain reaction(RT-PCR) and Western blot were used to
detect the mRNA and protein expression of Bcl-2 and Bax, respectively. Results  Both curcumin and docetaxel could induce
apoptosis in PC-3 cells, the apoptotic rate of cells in combination group was higher than that in monotreatment groups(P<C0. 05).
RT-PCR and Western blot demonstrated that both curcumin and docetaxel down-regulated mRNA and protein expression of Bel-2
and up-regulated mRNA and protein expression of Bax,and changes of Bax and Bcl-2 expression in combination group were more

significant. Conclusion Curcumin and docetaxel can synergistically induce apoptosis in PC-3 cells via down-regulating Bel-2 and up-

regulating Bax.
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Z 3 K (curcumin) Ji HF 25 25 95 1Y 32 2236 Pk L4y, & — F IR
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I SEAZ e — P2 B LS A2 WA A2 W B B R I R R
BT R SIT a2 — ., 5 % A2 A
Ll EL AT B B 0 B B 1 S R T R R 0 I P4 R ) O
FEEEI 2 4%, PR, B X MR8 40 M B B R S R H R, %
HR 5 2R B TS R PC-3 4 M 1 5 A A T
FA AT T OB B D AW U AE W58 22 8 R 5 200 SRS ik
HxE PC-3 4t i 4 b 2 4 iy 390 38 4F F A0 R T i S me s w0 b
PRUTHAE LW B 76 W IR AL 7 36 G T 25 5 R 4R it 50 39
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1 MH5FE

L1 SEmpk £W R Z2MmERRE. Z W E TR (dimethyl
sulfoxide, DMSO) #] ) [ 3% [E Sigma 2\ &, i 4= MM ¥  Dulbec-
co's Mt B Eagle #% %3 3t (Dulbecco’s modified Eagle's medium,
DMEM)-F12 ¥l B Hyclone 24 ], & RNA 2B &l A
dem et 22 £ MR A RA R L RT-PCR K& W A E4EY
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THRECREFRAFLPCR 5l ¥ B B4 TAY TREB AR
%A PR 7] A s Annexin V /4L 5 BE (propidium iodide, PI)
T35 & W B BD Biosciences 2 &) » — % 0] T i§ (bicincho-
ninic acid, BCAY 2 H@ 0 & W B b P A2 & A H R
AR BATA Bel-2 Bax B sg BEHTAR E W H Santa Cruz 24
F »Bractin W B JL 50 W IE AT A YT RAR A BR A F

L2 A IR 2 ab Bl ARSI e PC-3 41 (Ol A R
W i 40 %) AE #1026 i 4 i 3 () DMEM-F12 1,37 °C |
5%CO, MMM R TSR, S5 ERBRE N 1X
107" nmmo/L (9 5 , 22 ¥ Z B ALK BE 5 10. 0 mmol/L {1y )i
W > —20 “CARAE , 5250 I 43 531 A Y00 88 IS ) e B 4 T
4 it .

L3 Js4ni ot BOdEUE KB PC-3 4IlZ: 0. 25%
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TR o 77 200 I s B oK Ly Sy et IR (U B 3R 38 . 2R 4
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BRI A AT L A3 BIVE T 24 e T8 Ak 40 5B 200 i B L R
R A0 B % B 2 X 10° A/mL. 3 BR 9% o % WK (phos-
phate buffered solution, PBS) ¥t 2 W& J5 Il A 45 & 2% b &
500 pL. B 21 J5 28 B A Annexin V fil PI, & iR #t 6 &
15 min, it 20 40 M40 R W0 40 i 08 oK, LR E A 3 P
¥IMH .
1.4 5 5% 3B A Wi 5% I W (reverse transcriptase-polymerase
chain reaction, RT-PCR) 437 HUA 04K B PC-3 241 ffu . 4 Jfu
3 2L I 2 A A D 4, 43 PR 24 ho SRR RNAL
RNA ¥ B, B 1 pg RNA 0 4% 58y ¢cDNA; i 47 PCR J )i
PCR B K % 25 plo P9 45+ (D BEAR cDNA 1 L5 (2) 35|
0.5 pLs (3) TSI 4 0.5 pls (4) = Bl B2 B 40 4% 95 1% 17
(deoxy-ribonucleoside triphosphate, INTP) {§ & #) 12. 5 pL;
(5)ddH, 0 10.5 pl, 475 44 .94 CHAEE 3 min, 4 94 C
M 30 s, 3R O BE R R R W3R 1,72 "CIEf 1 min, 30
MBI G 72 CLARIEM 5 min, PCR =¥ T 2% B g B 5 e
H, Yk » Bio-Rad $E B BRI T A Quantity one {4 W 2 45 S If
AR, LB 0 Br 5 8 5 Bractin Jr B 1Y 4% 4 WO BE (absor-
bance, A)fH W L AE#EAT 2R 50T 5190 B b S 3% 1.
*1 Bel-2,Bax 5| ¥ FF 5 & & I % 16

T AR

(bp)  (CC)
actin [ 5-ACT GTG CCC ATC TAC GAG G-3' 678 62

N ElLi

T 5-GAA AGG GTG TAA CGC AAC TA-3'

Bel-2 L 5-TGG GAG AAC AGG GTA CGA TAA C-3' 448 60
T 5-GAA CTC AAA GAA GGC CAC AAT C-3'

Bax 3 5-GTT GTC GCC CTT TTC TAC TTT G-3' 362 60

T 5-GAG GTC AGC AGG GTA GAT GAA T-3'

1.5 Western blot £l Bax & Bel-2 £ i5 B £ K
PC-3 41, 21 W wir - /EFH 24 h, BUEHEH 60 pg dHTE R
BT AT 12 % - b S 5% B2 491 3 P s 196 M 288 Jie H Pk (sodium do-
decyl sulfate polyacrylamide gel electrophoresis, SDS-PAGE) ,
L S IR LT ERR .5 Yo NG WKLY 37°CREAE M 2 h.Jin Bel-2,
Bax Hiif& S 2 B-actin HLMR % - 4°C i 7%, IR 30 min, $5 H
FH & ¥-20 1) Tris 28 #p i ( Tris-buffered saline with Tween-
20, TBST) F = {i#8% K LUk 3 ¥, &k 10 min, T i A B (9 55
THUREW37CIRE 2 h, TBST = £ K bk 3 W F: K
10 min, BERRIR RGP A . H Quantity One BRI 843
7

1.6 Ziit2sab s R SPSS17. 0 3 4F 3R 47 58 it 43 7 . 1 1
BERRER M T RO AR EL BRI « K5, Z2 H GBI
KRR ET 208, L P<0.05 WERA I FE L.

2 % ES

2.1 AR OON A TR XTI LR A SRR
Jist 28 B Yk A L PC-3 40 i 43 04 D 24 h S5, 2008 0 T 38 43 3l
H(3.0340.40) %, (12.514+0.77) %, (10. 05+ 1. 33) % K&
(19.38F1.12) %, ZHERRAMZIHEMBAMMBEH TR
X BRZH 5, B 8 TR (P<<0. 05) , 6 A 2 40 M T 3R B 8
TEERAMSH LA (P<0.05) WA 1.

2.2 RT-PCR ¥ Bc-2 F Bax mRNA ik /K /19 25 4k
RT-PCR Z R B0 M LW R H 2 EL A MK EH
W) PC-3 HiMfi 44 Bel-2 J% Bax 335, WK 2.3 2; A2 4 ) Bk
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0 o 102"” 10‘; 10
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MR BATER
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B4,

2 RT-PCR # il &40 PC-3 40f0 Bel2 K
Bax mRNA B3R ix

2.3 Western blot £l Bel-2 F Bax £ [ 2% ik /K F #9725 1k
YR ZEH B BHELEA R AAR PC3 A
Bel-2 J Bax #E 1 3R3K, LI 3,38 2. SXTIRAAA L, & H 25 40
Bel-2 R AR BKF TR, BBCA A 0254 TR B (P<
0.05), M#Zd Bax EEFKE LI ARG A LB 44] FFH
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A B C D
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| . — “* Bax

— e— — — -1t

AR B B R C. I EEmA ;D BKA4l.
3 Western blot # ] & 28 PC-3 #f ff8 Bcl-2
& Bax EHKIRIE

x2 &40 PC-3 4488 Bel-2 & Bax B9 mRNA RE BRI

Bel-2 Bax
215
mRNA EH mRNA EH
popiiEe| 0.304+0.03  0.4340.01 0.054+0.03  0.09+0. 04
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ESiE vl 0.1640.02  0.2140. 04 0.1040.02  0.1940.05
BEAH 0.1140.01  0.1340.02 0.1340.04  0.3140.03
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il 25 BB, SRR AT 2R R
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IO FH T 1 A 22 b R 19 38 9T A0 45 B T L Sk #918 R 40 i
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Bel-2 B PR G2 1 /2 T S 0 0 o 9 1 R R o 0 i R s Y
PTELRL A BT R BB RETEARTIETEA,
HEHED — A EEARSTH Bel-2 RELGHWE. AT ER
Bel-2 [7 ¥ e 4 14 (4 Bel-2 . Mecl-2 Fil Bel-xL) . #5457 545 14 3
1~400 R PE T8 1 Bax 1 Bak #54 BH &5k 1~3 f1 b
UiF IR0 % BH-3 8 [ (Bid #1 Bad)™™ . Bel-2 [a] I Yy o & 1Y
BUR TSI AR RS R W BH1 .2 #0325 4 B 800 B K 3
W | A2 T 2R 1 BH-3 45 M B o BE &5 Al A ST B
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A B R RT-PCR K& Western blot 77 2 £l T 4 41 55
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W S T e s A 2 Bel-2 3Rk it 5 B2 1A L L FEARSE B &g
BAH Bax b S5 HZG4 M. TR EHE, 25 HA 51T
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