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Effects of caffeic acid phenethyl ester on cell cycle and cyclin D1 expression in human

colorectal cancer cell line HCT116

XIE Jia-yiri' , XIANG De-bing', HE Yu-jun®, WANG Dong', LI Zeng-peng', XIAO Hua-liang' , MOU Jiang-hong' , ZHANG
Qin-hongl( ' Cancer Center, * Department of General Surgery, Institute of Surgery Research, Daping Hospital, Third Military Medical University,
Chongging 400042, China)

Abstract; Objective To study the effects of caffeic acid phenethyl ester (CAPE) on cell cycle, the expression
of eyclin D1 in the cultured colorectal cancer cell line HCT116. Methods HCT116 cells were treated with CAPE at
serial concentrations of 2.5, 5 and 10 mg/L. Cell cycle was analyzed by using flow cytometry (FCM) with propidium
iodide (PI) labeling method. The expression of cyclin D1 was detected by Western blotting and RT-PCR. Results
FCM analysis showed that G,/G, phase rate increased, S phase rate decreased after HCT116 cells were exposed to
CAPE (2.5, 5 and 10 mg/L) for 24 h, which were in a concentration-dependent manner. The mRNA and protein
expressions of cyclin D1 decreased after HCT116 cells were exposed to CAPE for 24, 48 h, which were in a concen-
tration- and time-dependent manner. Conclusion CAPE induced cell cycle arrest, which mechanism may be related
to the significant down-regulation of cyclin D1 gene and protein expressions.

Key words: cell cycle; cyclin D1; caffeic acid phenethyl ester; colorectal cancer

MBS 4% 2, 16 ( caffeic acid phenethyl ester, CAPE)
A S T e A e ) 2 5 P A2, o N R UL R 25 o
S ACRD A0 A 400 S R S T A T
IR 5 PR/ B (e e 8 0 B APC 3 [ ) B0 570 7%

BRETE W5 [ AR5 & 98 B0 B (30100228 , T HE 11 Bl 2 17 FH L il F
FEHE W0 H (20016824)
Supported by the National Natural Science Foundation of China (30100228)
and the Research Project Foundation for Basic Research and Application of
Scientific Committee of Chongging (20016824)

{EEM AT HFEN(1964 - ), B, W H L HE A L0, EREm, F
S AP A ) B AT TR R LT < (023) 68757354

R e AL (023)68757354

IBCH% L 5 : 2005-04-04; 1 [B] F 3 : 2005-05-09

{1 L T R 11 42 A R FRATT B 98 K B CAPE
Bl A S 400 ) A B A M 5, % S e R 1 (B
P E AT A TR, AW 98 589 CAPE X K i fif
HCT116 2 Ml J& 1 Fl cyelin D1 ik A 520 | E— 4 ) B
AU AL

1 MR5%EE

1.1 ##

K W i 4 L HCT116 W [ 3 [§ ATCC. CAPE. — F JE il
(DMSO) BUAL P IE (P1) 2y Sigma 24 &) 7= & . RPMI1640 55 7 5 |
f4F I3 24 Hyclone 43 & 7= o Tripure RNA 3BT £ 06 B 56
[ Roche 2% 7], RT-PCR i 7 & ) A 3£ [ Promega 4yl , B eyelin



o2

FACEN , 5 . HERE A 2 W AR A HCT116 40 FE B I eyelin D1 Z23K #95E 01 1195
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1.2 #Fik

1.2.1 ZiMEFMAE  HCTII6 4188 T 37 C, g
FE & 50 ml/L CO, YRR B35, HE AR RPMII640 & 47 100 ml/
LEG4M7,1.0x 10° UL HEHERMEE TR, B9800 A OR
B2~ 3 KA LK, MR KRS, AR
i, I FS:88 . CAPE I FHAT L DMSO 7% , Fl RPMI1640 3 B
(RPMI1640 i ' DMSO # /8§ 1 ml/L) .

1.2.2 24 ] S e S A K I HCT116 A iEFh T 6
FLESFRAR KBS 5 . 24 b 5 I BRIFES IR, DA & CAPE ¥R 23 51 4
2.5.5.0.10 mg/L i) RPMI1640 K5 3k, i BE 2 i b A~ n 25 4 (i
HH ] e BE () DMSO) 2y % B 20, Ak 215 9% 24 h JF W41, 2 000
v/min 4 CE.L 5 min JF 3 LK, ¥ PBS &, 5.0, 7 L7, Fl&
FAHH00 700 ml/L ¥8 ZBE [ 5E 4 Cid 7, Ye o i Al PBS UEikE
A, ZE B [ 5E e, F RNaseA (22 9€FE 20 mg/L) {1k ,37 € 7Ki# 30
min, FEATA PL 36 3% (249 B 50 mg/L) , IR 21,4 CREEHL £ 30
min, 320 _EHEFT DNA & 5t R B RS 5 40 4 49 o8 A 45
FE R S

1.2.3  Western blot 737 4 HCT116 2 i ¥ B 53 51 A 2.5,
5.0.10 mg/L ) CAPE 4bPE f5 , 4k £E B5 3% 24 h #1 48 h J5 LS4
R, H RS IR M 8 2R . RS O R R SR AT SDS-PAGE HL
Tk (o3 B8 I o BE 2 10% , FRZIEW I 5% ). Bk e B E
PVDF B8, 5% AR W% E A1 IS, A eyelin D1 —$1,4 CHEFH | h
JRER FHEEMHE 1 h, A HRP FRiCHES/NR L, SR T
FEARIEH 1 ho L ECL A & B (. A Bio-Rad 22 A] Quantity
one BEEIAHE T F R G X £ A, Labwork 3.0 BE{& 4y S 4K 4
BEFT BT BT U 45 SR SR HE (L, 5 R LU RR 4 06 5 JE (L Cin-
tegral optical density, 10D)Z/5 .

1.2.4 RT-PCR

1.2.4.1 E RNAMEEL o HCT116 40 A E 535120 2.5,
5.0,10 mg/L ) CAPE 2bFEf5 , 46 SE HE 3 24 h 0 48 h G SR 4
Hl. PBS MPEERIVK, SR U543 BN Tripure 1 ml, #H4k 5 min J5 , Y2 3E
1€ Ep B, ki TR S s x 3, B8N 100 ) # ik
W 15 s,/ 8 10 min, 12 000 v/min 4 CELL 15 min. WS
KHETHELCES, BEMSFEBRHARE(-20 CTHY),IR
%7,12 000 r/min 4 “CE.L> 10 min, F£_E3F , 0 80% Z.8£ 0.5 ml, iR
B 5 s, PERULIE, 7 500 r/min 4 CELL 5 min, 0 EFR_ B, U0
FEE T TS, %5 5 min, i DEPC 4b 3 ) B 47K 10 pl
AR UTTE -

1.2.4.2 RT-PCR  RT ALK 50 pl, #% FH Promega 23 7] i
Ml B F i T7. PCR M : cyelin D1 5|49 L {iF: 5'-TCTAA-
GATGAAGGAGACCATC-3';  F  #if:  5'-GCGGTAGTAGGA-
CAGGAAGTTGTT-3' (354 bp). GAPDH 5|47. b iff: 5'-CCCAT-
CACCATCTTCCAGGAGCG-3'; T {if:  5'-AGATGGAGGAGT-
GGGTGTCGCTGT-3' (667 bp)., S 1F:94 CHIAEME 5 min, 94
CAEME: 60 s, 62 CIB K 50 5,72 CLE 50 s, KIKPEHIF 72 C
PRI 10 min f5 2% 1E RN, 4 28 153,

1.2.4.3 Lk KA F 0.5 x TBE il % 1.5% Bt lE Wit

JBE I AZEH S ] 0.5 pg/ml () EB, U PCR 724 10 pl, EAEZR op
W 2 pd,5 pd DNA marker |, 80 V18 FEH Uk, Ik 525 S,
Bio-Red 2> 7) & B 4 R G334, £ Gene 2 7] Labwork 3.0
P 1 A AT A A AT PR A 4B, 00 4% RHT B B4 D E 1 10D,
A cyelinDI HL K ZA4F B9 10D {5 GAPDH i 7k %7 1 10D {2
AT HAE 7R evelin DI Feikam i
1.3 %itFam

P4 BRI x + s Fom, LA SPSS 10.0 St dr it 17
Wik x i Bk A EE A N
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2.1 CAPE % HCT116 #a jtt 5] 30 64 %5 =@

HCT116 4 i 2.5.5.0.10 mg/L ) CAPE {EH 24 h &, B
# CAPE 5938, Gy /G, 19 40 MO 32 #7 18 n L S 38 40 Jd o o T
[%,5.0.10 mg/L ) CAPE 41 5% FR4H (0 mg/L) HLEE =R A B ¥
FEL T G/M BIBCEAR R (F 1),

F 1 CAPE Xt HCT116 dARAE B R0 (x £ 5)
Tab 1 Effects of CAPE on HCT116 cell cycle (x = 5)

CAPE (mg/L) Go/Gy Ga/M S
0 0.40+0.04 0.15+0.04 0.45+0.08
2.5 0.52£0.06 0.16+0.05 0.32+0.02
5 0.56+0.01 " 0.15+0.01 0.29+0.01°
10 0.60+0.01"°" 0.15+£0.05 0.25+0.04"

*¥: P<0,05, #*: P<0.01, vs control (0 mg/L CAPE)

2.2 CAPE #} HCT116 @A cyclin DI mRNA & ik 89 %@

RT-PCR =448 1.5% By RE WEEE e i 7k @ 7R HY 667 bp 1 354
bp 24,667 bp 1747 4 42 B GAPDH, 354 bp &7 A cyclin
DI %5, AW A CAPE {Ff HCT116 40T 24 .48 h f& , 4 g
eyelin D1 mRNA 7K F- 245 A= [R1 72 A i) F B, Bl & CAPE ¥ 2 )
K4, cyclin DI mRNA ZKF-Z# FRE(E 1) .

2 000 bp—
1 000 bp—
(30 dyrs «~—GAPDH
500 bp— (667 bp)
«—cyclin D1
250 hp— (354 bp)

100 bp—

1: Marker; 2-5: Control, 2.5 mg/L. CAPE, 5.0 mg/L. CAPE, 10 mg/L
CAPE at 24 h; 6 = 9: Control, 2.5 mg/l. CAPE, 5.0 mg/L CAPE, 10
mg/L. CAPE at 48 h
B 1 CAPE X} HCT116 4058 cyclin DI mRNA 3 3% )% 1
Figl RT-PCR analysis of cyclin DI mRNA expression in HCT116
cells at 24 h and 48 h after incubation with different concen-
trations of CAPE
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2.3 CAPE #f HCT116 #m i, cyclin D1 & & & ik 69 %@

HCT116 4B M2 A [ HE ) CAPE £ ] 24,48 h J5 , 40 cy-
clin DI 2 [ & 94 AR B A9 F . B CAPE 78 938
i ,cyclin D1 2 1 & HEE W T (E 2).

I —4: Control, 2.5 mg/L. CAPE, 5.0 mg/l. CAPE, 10 mg/I. CAPE
at 24 h; 5-8: Control, 2.5 mg/L. CAPE, 5.0 mg/L. CAPE, 10 mg/
. CAPE at 48 h
B2 CAPEXf HCT116 4058 cyclin D1 % B F3& MR 00
Fig 2 Western blot analysis of cyclin DI protein expression in
HCT116 cells at 24 and 48 h after incubation with different
concentrations of CAPE
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CAPE |7 VZAFAE T 2R & 14 i el AL A e IR o, x
LA 70 P 8 L Mo 5 g A 400 o 4 i i
A, CAPE MBI E P AL 6 4F 18 7 32 B A >
2% %0, Nomura %% ?i‘f’j‘.. CAPE fEBH 175 5 981 4

itk NCI-H388 Fl SK-OV-3 8 1=, IF H. 5 H {1

P53 SEHINAEA %K. Chen % HFFE R B, CAPE X A
M4 HL-60 E A B & 09 300l A Ffnafs 5 08 T 1F
FH , 5L HSF ] F e BE A #iPE , CAPE 40 Pf HL-60 40 f5 72
h e, AT-%ik 66.7% . JLHLH| 5 CAPE L] caspase-3
M Bax E [ # ik, T bel-2 [ % k% Y AH X,
CAPE K HCA77 A= 9 ] 300 ) A6 #5098 40 e ME180 /f: 1,
A T, AR S50 P53 rasP21 Fl c-jun )3
KA %, HEA caspase-3 FI caspase-8 MBS .
LA W CAPE AT I 35 P A 4% 2L 1R /)N L (%
Hese AR APC SR ) FBO ) 175 A ) K B gy e a1
KA IRATHESE % B CAPE K SME B 40 i K
i A U KE 7, 5 AN IR T2 . CAPE J& 45 n] #5540
SR S R L), E AT 0 20 WSk E . AT A& B,
CAPE ¥E il HCT116 41/l 24 h J5, 4L 3% FH T G,/G,
A, S A AU /L, FL2 R RO . AN [ A P 40 B
A FE S B ) AN ), SR IAE G, W HFEL et a) ) 22
S0 H Gy IR S 2 2 A0 R B i GBI G /S
SRR L B, G, M BE AT o] {20 A= < ) S 4t
£, AR 20 1 39 T AH 7 018 . S I B DNA A 0,
AT 52 A0 B B 5 o S 400 M o5 4 i ) S 1 L )
BB 7R DNA A 076 BR, 40 M 4 58 76 BR . — i

W IR AN A S 0T A I A e, L S
WA E W A e . FRAOTA4S B4R CAPE 8% K
A 200 £ J51 0, (6 A B2 BEL T G /Gy 0, Tf AN REEA S
GINTIE K E OB B ke

cyelin D1 J&— Ff 41 fifg 5 303 98 45 -, 55 CDK4 4%
AT I i, CDK4-cyclin D1 & 44 248 Rb A
(1 R Tk , 98 5 240 L 4 2 R0 39 , 6 4 M B399 G,/
Sk FREE P REEEEM. EXBRAL T cyclin
DI R A | B 5 K8 # 1S & I
K0 RTINS He B 9 CAPE 15 FI K I 48 HCT116
J& eyelin DI & PRESERIZE (& 1 47005, 45 4L o
AS[A) e BE /) CAPE 5 ] HCT116 J& , #fiff cyclin DI mR-
NA HER FIE & A SRR B A T R, B # CAPE
VA 08 i R 7 PR B 8] 99 ZE S, eyelin D1 [ F B KF
R . $27K CAPE o] GBI H] cyelin D1 HYF
SRR ek, M BE A FE 0 Go/Gy W, RS
P90 2 M A R S 0 T AR R
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