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Effect of Curcumol Combined with 5-fluorouracil on Proliferation and

Apoptosis of Colorectal Carcinoma Cell Line LoVo

LIU Hao-wei, WANG Juan, QIN Jian-li, LI Xu-mei, CHEN Xu"
( Guilin Medical University, Guilin 541004, China)

[ Abstract ] Objective; To investigate the effect of curcumol combined with 5-fluorouracil (5-Fu) on the
proliferation, apoptosis and the changes in the expressions of proliferating cell nuclear antigen ( PCNA), B cell
lymphoma-2 (Becl-2) in colorectal carcinoma cell line LoVo. Method: LoVo cells were treated with curcumol
(50 mg-L™") and/or 5-Fu (2 mg-L™"). The proliferation of LoVo cells were detected by methylthiazolyldiphenyl-
tetrazolium bromide ( MTT) assay. The apoptosis were analyzed by flow cytometer. The changes in PCNA and
Bel-2 expressions were detected by Western blot. Result: Curcumol, 5-Fu and combination group could inhibit the
proliferation and promote the apoptosis of LoVo cells. The rates of inhibition and apoptosis were significantly
different from control group (P <0.05). And the expressions of PCNA and Bcl-2 were obviously decreased, with a
significant difference from control group (P <0.05). After combined treatment, the promoting effect of apoptosis

was more obvious than single treatment group (P <0.05), and the expressions of PCNA and Bcl-2 protein were
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significantly decreased, with a significant difference from control group (P < 0.05). Conclusion; Curcumol
combined with 5-Fu could effectively inhibit the proliferation and promote the apoptosis of LoVo cells. Compared
with the single treatment group, the combination of curcumol and 5-Fu can increase the sensitivity of cancer cells

and greatly promote the apoptosis of LoVo cells. These mechanisms may be related to the down-regulation of PCNA

and Bel-2 protein expressions.
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4 2R 38 SR AR AT BB R 25 WA R AT, SRR
AT LLE PCNA 1R R ke 3 i 45 B i 0 35 5, oK
DLARAE . B B 4I MR -2 (Bel-2) & 5 0 T A G Y
TN S R R 5 i R 4 B U T 1 L
2" ARBEIE LK B LoVo 41 R B ST A 4
95T IRABE A2 S FE AR BEER A 5-96 PR WE BE T 10, U
ZLH X LoVo 40 M 48 58 L U T 09 52 0, I 48 oF 38 5
PCNA HI T-HI & 1 Bel-2 75 K LoVo 2
KRB, BRI K LoVo
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1.1 MESEH AKBEAEE LoVo i ARLRM
P ALACORAE s FEAEE (b [ £ i 25 o K it 5 B, it
5 100185-200506) ; i5 4F 1L 7 ( 35 [ Gemini 22 &), 1t
= A11F00G) ; DMEM ¥ 3% ( 25 E Gibeo 2\ &, it 5

curcumol; 5-fluorouracil (5-Fu); colorectal carcinoma; proliferation and apoptosis;

8117182) ; e Wk i ( MTT, 75 7 1 56 A4 W) B 50 A R
2] S K190622) 5 — R A ( DMSO, 8 #R8 B e
A TR T, 4t 5 2016033001 ) 5 98 T2 305 ( 3¢ [ BD
2] S 7235944 ) s RIPA 5 2L W ( B3 =K
23] S PO013B) s PCNA Lo B B 44 (T B 5 26
AW A F) LIS 15070120) 5 Bel-2 8w B4 A (36
Abcam /A A, L5 ab32124) ;8-WL3h 2 H (B-actin ) Fi
SERESUIR (AL 5t A2 & 2 W)L L5 15041) 5 B
P A B (AL RIS R R B BR 2 A, 4t 23 501 A
1707,0904) ; ECL ji 1k 2 & 561X 5] ( 3 & Thermo
2y H L5 1705061)
1.2 fY4% Coplus BN HIAL (SEE BD A H])
Galaxy 170S %Y — %8 fk. Bk 55 7= 46 ( £ [E Eppendorf 2y
Fl); A2-4S1 2 2 AUAE W2 a4 (B 3% Esco 28
F] ) ;infinite M200Pro I i 1A% ( Fii + Tecan 2\ &) 5
Mini-PROTEAN Tetra % i ik i %% 15 f ( 2 [& Bio-
Rad 23] ) ;JS-780 7Y 8 I mUAZ 43 A A ( 11 35 5 #F
TARAH) .
2 HiE
2.1 Z9WMECH S se g W me ) RO B R
FITEK 2 BERC ) AL 20 mg- L™ 5T, 5-Fu F 8 A2 4%
SR i (PBS) WU 5 me- L™ S5O, i FH ) P 435 9%
SRR FERME S-Fu' R B W EARE S % X
ik, A TS A R R S R SR S AR 4 s
ZH, FEAR B A AL B (50 mg- L"), 5-Fu 5l 4k FE
412 mg-T7") BRA HIZG AL (FEARBE 50 mg- LB
5-Fu2 mg-L™"),
2.2 MTT Lb o6l 40 M 58 58 B8 A K i 4 i
LoVo DL 1 x 10* 4~/mL 450 F 96 FLAR 1, 41 g b e
JG M A IMAZGY) . A BE S DR AL, o nl i
F#1~3dJa, BfLIMA S g-L7"MTT 20 uL,7E 37 C
5% CO, ¥ FRA TGS 4 h, 38 B ALl ik, Bl m A
DMSO 150 wl,37 CHER KR F L E 30 min, H £
SE S SERVE RS T 490 nm T I RO
AT R A O
2.3 i = A0 A R R A0 B U T N K A0 i
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LoVo L 2 x10* A~/mL ##FF 70 mm EEFH M+, 4
MLAZEFE 5 mL, 20 H 0 BE J5, in ACAS [8) #e BE AR 2 19
WY AR M A2, Ki9% 48 h 5 A4l .
H32H 40 L i A banding buffer 100 wL,PI 5 pL, FITC
25 uL, # %G E 30 min, F fil A banding buffer
100 W LG P 22 308 J5 , 37 =X 200 Je ASCAG: 00 4 B 0 7 %
2.4 P RPEEIERE (Western blot) £ il AH OC 2
Fik B ARG LoVo L2 x 10* 4>/mL 2 7f
T 100 mm FEFRMLA, 4 L4 A0 9 mL, 20 H 0 BE )
WIS M A2 . 7 37 C 5% CO, 5 F2 44 v 3%
F7 48 h J5, W B A M. B AL A 4 B R R
500 wL, 7K bk & 30 min J5,4 °C,12 000 r-min ' 55
A 20 min, WAL AR 1. BCA 2K 18 it )5 iF AT
Western blot L4 o B il 10% SDS-PAGE % it , Hi ¥k
Jei HLGE T NC B 1, 5% BiRR A W2t 1.5 h,4 C
B—Pi(1:1000) 1%, PBST PfiE 4 ¥k, 4L 30 min,
FIRBEF AN, BT (1:4 000) 1 h, PBST BEE 4 1%,
3£ 30 min, ECL W% &6, bl Ao B b 47
IR BEAE 4 AT et o .

2.5 it dr SR SPSS 19.0 B 4FiE 47 %4
OISR FH PR 2R O 22 0 M Bl 1EA T e 2R A B
AL0H) G G L AR ok I OLSD K 5 F AT W3 M b,
P <0.05% 225 A1t 5 L.

3 &R

3.1 FAREE,5-Fu A 26 A K LoVo 4 il
WEGE M EIE R S A5 XT LoVo 4 il i 47 4b
525 (AR, 45 AL B AR A A LoVo 48 i 1Y
HATE (P <0.05) , 410 il 6 B 2 B 0] 0 185 o 422 366 4
e FEREE 3 d MK 52.77% ,5-Fu 4 3 d
Hoh 85.20% KA FHZ5 AL 3 K Ry 87.69% UL
#x1,

x1 HZEAREBES5S-FuBAXNALZEGEMARE LoVo A FIRM
M (x+s,n=3)

Table 1 Inhibitory effect of curcumol combined with 5-Fu on LoVo

cells proliferation (x +s,n=3) %
ﬁE‘\‘ {,-2
415 *imﬁ 24 h 48 h 72 h
/mg-L
EgE| - - - -
FEA 50 16.83 £3.13" 28.72 +2.51" 44.65 +1.56"

5-Fu 2
BAME 5042
S EAAEkEY P<0.05,

40.94 £2.91" 69.48 £0.92" 85.19 £0.25"

46.69 £4.56') 74.22 £0.93") 87.70 £0.55"

3.2 HAREE,S-Fu A 2% A K LoVo 41
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WA EHM R FEAREE,5-Fu A1 N KW i
LoVo 4l 48 h J5 , 525 4Ll A, 4% H 245 20 20 i 04
TR TR (P <0.05) ;38 AEE,5-Fu 54 1F 140
i 38 T 3 B I v T Bl P 3R T A B el S -Fu
HAPH T (P <0.05) , W2,

F2 HEAREKESS-Fuxd AKBFRE Lovo AR FATHHEIM (v 5,
n=3)
Table 2 Apoptosis of LoVo cells after treatment with cucurmol and

5-Fu (x £s,n=3)

20 5 JR e /mg - L T4/ %
2 - 5.55+0.55
Eip/ N 50 7.90 £0.20"
5-Fu 2 9.10 +0.20"
B4 245 50 +2 23.00 £0.80"2%

E 5 HALK)P<0.05; 5HEAMmANLEY P <0.05;5
5-Fudl 4> P <0.05(% 3 )

3.3 RARME,S-Fulka 250 AR LoVo 4 iy
Bel-2,PCNA S HRIZAEM  FLAREE,S-Fu B/
MK LoVo 4/l 48 h )5, 525 FH 4L I EL, %
252 Bel-2, PCNA 3 FRIB U FEAR (P <0.05) 51k
2541 Bel-2, PCNA 48 F A8 T F b il I R
i ,5-Fu 2L (P <0.05), WK 1,33,

PCNA [ S - 36 kDa

-actin (G A |,

A B C D
A ZS A B FHARELL ;C.5-Fu 4;D. B & H 24
B 1 &HEhkFRE LoVo 4 Bel-2,PCNA B R &R LBk
Fig.1 Electrophoresis of PCNA and Bcl-2 protein in each group

27 kDa

F3 FAREEAS5-Fuxt A\KIFE LoVo fifad Bel-2,PCNA B H
RIEBERPOBI (2 £5,0=3)

Table 3  Effect of curcumol combined with 5-Fu on PCNA and
Bcl-2 protein in LoVo cells (x +s,n=3)

P .
am DA bt
2 - 100 100
FAR®E 50 67.35 +7.04" 52.58 £5.41"
5-Fu 2 65.04 +9.00" 13.91 £1.38"

B4 2 50 +2 48.98 £9.97'2:3) 8.11 £0.86"%%
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ORI R AR IR P A R
TRAL A W, A0 0 A7 g UF 2 EL AT 400 40 Al 98 9 | B T
98 45 22 ol 98 0 O B89 B A 4 T L S -Fu /R IR YT 4
E g AT 259 W B ik 24, L 40 M X 245 4 i i aR
PEREAR WG TF RORAS 25 0 RAE I R R B R & T
A 0 B PR 2 A8 1) 22 B DR 5 AR 1 O 1) R
AR — B ERIT M E Rk oy
P RE PEAR , 0 G AR B4k 259 H T i R 9T,
Al LU ST, RN KB RIVER o ARAFsEH 2R
LA (50 mg-L™") 5 5-Fu(50 mg-L™ ") BEA FHZ,
BEA 31 ) AW %5 LoVo 40 M % 38 5, 55 2 h
A LR, R A FH 24 AT LA R 20 1) R 3 0 L B
R B HB AR 9 KM 98 LoVo AN T,

PCNA 7E IEW A A i rh #8472, B2 5
DNA WAk ,DNA &5, Y €8 5t 5 98 55 2 Fh 240 i 4R
A AR, T B M 40 280 AT 0 ) 484 B R D
[F] i) PCNA %Ik & A8 15 55 % . I 2L 4F 5k, PCNA
.9k AE AT RE 2 — > A8 BUE B P 5, 0 e AT
BE 42 88 20 L 1) S S 0 A RS R TR 4
G440 PCNA Rk m B . Ak
iR N FAREE A 5-Fu Y0 LUK i PCNA &
Fik JFBBA A, TEEME R, X £
ARBEH S-Fu X707 il 4 B PCNA B (1R K35, 10
HH A9 LoVo 41 L G 15

Bel-2 520 2 be s o B O TR 4 T, 5 40
T LB I OE o Bel-2 S — ol 5 25 DR 75 i g 4
e, Bel-2 f @ ek T LA R A f ks sE T L A
SR EE R W N KR LoVo 4l i rp, 5 5l H
G R, AR B G 5-Fu 1] LLH A 2L0H T i Bel-2
B A 0,k U0 T 6 OR BT RE R 3 3 9 45 Bel-2
A, 438 5-Fu {2 A K LoVo 48 g U4 T i
PEFH . 248K, 40 8 Tt 2 400 46 400 A K B — Ay
A, PCNA 7R 1980 F 98, 520 T % 40 i 1F % 2R K
T, AT RO T R 2 . A 25 0T LU A 25 4
P P A, Bl X i — 8 o e 2 B [R1 R D, T LA, B
GHZJE, R THERKEE S T PCNA Rl Bel-2
EEMFEIL S LoVo A A T- R FWM L |

2z |k, 3 AR A 5-Fu A LoVo 4i i 1 5
FJH T HHLH 7T #E 5 F 94 PCNA, Bel-2 8 ARk A
5, FARBEBE A 5-Fu £ KB LoVo 411, T LA
A M A LoVo 20 3 58, 5 JC 2 B M A 2 40 g
JAT, X B ML AT fE S 5 T 98 PCNA Al Bel-2
BRI FAE A G, X AR B T K
RIT, LR G AT 25, G 5 R T BOR S HE TR
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