R EARMLRL®
wcjd@wijgnet.com

9

2008 1 8
ISSN 1009-3079 CN 14-1260/R

; 16(1): 33-38

BASIC RESEARCH

AR AKXBEHT-294IEE . HTrnkE Sy

F L

, 430015

430060
. 2005

, No. 2004ABA243
, 430015, ,
. tanshiyun@medmail.com.cn
1 027-88071919 1 027-88071919
: 2007-01-08 : 2007-12-26

Effects of paeonol on
apoptosis and proliferation of
HT-29 cells and its molecular
mechanism

Chun-Yan Ji, Shi-Yun Tan, Chang-Qing Liu

Chun-Yan Ji, Department of Gastroenterology, Hubei Xin-
hua Hospital, Wuhan 430015, Hubei Province, China
Shi-Yun Tan, Chang-Qing Liu, Department of Gastroenter-
ology, Renmin Hospital, Wuhan University, Wuhan 430060,
Hubei Province, China

Supported by: the Natural Science Foundation of Hubei
Province, No. 2004ABA243

Correspondence to: Shi-Yun Tan, Department of Gastro-
enterology, Renmin Hospital, Wuhan University, Ziyang
Road, Wuchang District, Wuhan 430060, Hubei Province,
China. tanshiyun@medmail.com.cn

Received: 2007-01-08 Revised: 2007-12-26

Abstract

AIM: To investigate the effects of paeonol in
inhibiting proliferation of human colorectal
cancer cell line HT-29 and inducing their
apoptosis, and the possible molecular
mechanisms involved.

METHODS: The inhibitory effect of paeonol on
HT-29 cell proliferation was detected by MTT
assay. Induction of apoptosis of HT-29 cells
was measured by fluorescence microscopy,
transmission electron microscopy, TUNEL as-
say and flow cytometry (FCM). Expression of
apoptosis-associated genes bcl-2, bax and P53
was observed by immunocytochemical stain-

mng.

RESULTS: Paeonol at a concentration of 7.81-
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250 mg/L inhibited the proliferation of HT-29
cells, with obvious concentration-and time
-effect relationships. Typical apoptosis mor-
phology of HT-29 cells was observed by fluo-
rescence and transmission electron microscopy
after treatment with paeonol. Paeonol induced
apoptosis of HT-29 cells when it was applied at
a concentration of 15.63, 62.5 or 250 mg/L after
48 h. TUNEL assay showed a concentration-ef-
fect relationship between paeonol and apopto-
sis index. By FCM, the apoptosis rate of HT-29
cells was 7.6%, 16.2% and 34.5% respectively,
which showed an obvious concentration-effect
relationship. Cell cycle distribution was altered
simultaneously. The S phase of the cells was
increased, while the G,/G; and G,/M phases
were decreased after treatment with paeonol.
Immunocytochemical staining showed that the
expression of Bcl-2 and p53 was decreased sig-
nificantly, while the expression of Bax protein
was not significantly altered by paeonol.

CONCLUSION: Paeonol inhibits HT-29 cell
proliferation and induces apoptosis. This may
be mediated via changes in the cell cycle, down-
regulation of the Bcl-2/Bax ratio, and expression
of p53 protein.
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ST 2 2 K L EIE H — B2 K ia
NG I (R K7/ B S X R SR WERE K (RN
(e i 98 24 ) 0 Rk L P 40 o B A 5 R
WL, FH M (paeonol, Pae) AT — & [T/
SRR, FEARSN G 22 i 40 bk A1 5 0 )
VEH, WEB 4 20t Hu/N BUF PR A HIY. (HPaext
K i B0 T2 A R SO T
FH G HE DR 2 TA 1) 52 i 7 [ P A0 a6 oK D4R, 3
MBI MTTIE . 96 B OB S B
AR\ DNAR G AL AR LG (A (TUNEL)Z i =X
A0 W ACE AR 5T PaefEAR AT K s HT-29 41 i
(1) S B A o S s A, E e e 4 P Ak
SR AR 20 J5 W T A GIE K Bel-2. Bax
S P53FRIL AR, AR R Paek] K Wi 41 i 5
it F (R al BEMLAEL, A Paelril AR N S AL P 16
FISEE AR A

MRS, Paeld B Bl —H125] (5 g/L),
FIRPMI1640K55 77 M B L 24K 5 4 3.91-250
mg/L(I5 A #); RPMI 164055355 (35 E Gibcod
wl); AN (UM DU =35 LA BT ST ), DY
BEME(MTT) Y HERS(AO). Btk LW (EB)(3E
ESigma’ /) HpHA 7.4 PB S f#, b
JERR T, EARO NP ACURAE A, I
F(DMSO)(SigmaZ r]); TUNELAG & B4t
Bcel-2. BaxF1P53 mAbKSPik AL st L4
W ARA PR A T]). CORF# 4 (35 FHARIS A 7)),
BE bR A (S5 [FBIO-TEK A A)); BE i TAE G
Aestt SR ses—) ) Wl A GEE N
2R JRRE A 7)), R = 2 O H L(Heraeus); {318
B K& 6 B (H A Olympus 2 7).

1.2

BHT-2940 B 15 7455100 mL/L/N A I 5 1)
RPMI 164055723, AT #2100 U/L. %
%100 mg/L, E37°C. 50 mL/L COB3#46 M
KigR, #3-4 df2.5 g/LIEREH A AR AR —IK, U
AR S TSR

1.2.1 Pae : MTTE S JOCHER 2] 50
B AEKWIMHT-2941 B LLS X 107/L, A:£L0.2 mL,
Bebh 96 L5 IR, 24 ha i G BE A K JF 43
Ay SR AN B, S50 4 53 0 N AS [R] 3 B2
[KIPae(# B4 ) 3.91, 7.81, 15.63, 31.25, 62.5,
125, 250 mg/L), R BESANE AL, X AN S
R IR, LR R24, 48, 72, 96 h, HHE AN
KA, BERIRILIX, 5301524, 48, 72296 his
YCSEG 5 RT4 hAESLIIA20 pL MTTH(S g/L)
W, SR FR4 h, 37 _LIEW, ARJE REFLIN200
uL DMSO, #7% 10 min, FEEFRACI 52570 nmik
F AL BB 20 % 40 i 388 B 400 1) 6 11 1
STy IR = (1-S256 41T A (E/A R

A1) X 100%.
1.2.2 Pae D EE BT P s, T

XK SHHT-2940 B i A AL AT E£L15 7724 h
Jii e B AR BE Pae 15 FR M 77, 1818 BBt
NS B A LGN M A KA

HEZ € K 4i v 1 FH ¥4 P R4 °C [# 72 20
min, AT, KAEHS5 mg/L TritonX-100
PBS/FE10 min, KAJGGIITRAKEH2 min, 10
mL/LEER 471 s, 42°CIR/K #5410 min, FHT 4%
2s, WK R OGEE ML A AR

AO/EBXH Yty ED: FHT-2941 LA 10°/L,

www.wjgnet.com



HT-29 35
HT-29

— 24 h 48 h 72 h 96 h

AE HHIZR(%) AlE HHIZR(%) ABE HIHIER(%) AB HIHIR(%)
0 0.859+ 0.028 1.073+ 0.021 1.388+ 0.024 1.595+ 0.019
3.91 0.817+ 0.024  4.889 1.041+ 0.031  2.982 1.341+ 0.033  3.386 1.457+ 0.024* 8.652 Pae
7.81 0.751+ 0.030° 12.573 0.871+ 0.013° 18.826 1.084+ 0.025° 21.902 1.026+ 0.014° 35.673 S
15.63 0.599+ 0.023° 30.325 0.575+ 0.026° 46.412 0.570+ 0.017° 58.934 0.497+ 0.031° 68.840
31.25 0.439+ 0.016" 48.803 0.423+ 0.018° 60.578 0.386+ 0.030° 72.190 0.323+ 0.018" 79.749
62.5 0.329+ 0.025° 61.622 0.317+ 0.014° 70.456 0.305+ 0.023" 78.025 0.278+ 0.024° 82.571
125 0.252+ 0.014° 70.676 0.227+ 0.025° 78.844 0.201+ 0.014° 85518 0.167+ 0.016° 89.529
250 0.225+ 0.025° 73.806 0.202+ 0.016° 81.174 0.171+ 0.019° 87.680 0.130+ 0.025" 91.849

P<0.05, °P<0.01 vs 0 mg/L Pae.

L3 mLAR S IR, 37°CER, FRan g aE:
K. SN ¥ Pae(15.63, 62.5, 250 mg/L)3 mL,
0 748 h. T IR A 40 I ) e LB, N
ZRIE) 100 mg/LIJAORIEB, 78 01RA], B
A0 M4 w3 b, RSO BB N
E A )

A B EE TSI ROnT A A B B T
R INIA2S g/L% 1, B4 CUKF IR, H4n
LR T 40 L, B0, 10 g/LERERIE 2, i
B, RO D) Fr, HUBE T LS A i Tk 5 R T
FFAIE.

TUNELVER 40 B T2 HT-2940 Jfd 4%
10%/ L% J& B2 P T 10050 AT T 25 75 3 (R 6 4L%
FERrh, fr L RE IS NN & i Pae(15.63, 62.5,
250 mg/L), X FRAUMA GG REFRM, 48 hjim U
s, 40 g/LZ 5 H I 2, PBSPEYS, 30 mL/L
A A ALFE, TiYA )1 mg/L TritonX-100
AbEE, PBSTLS, JLA D MRS da il A A i Wk
T % NI 1R O S = R s
# (apoptosis index, Al). ATV 77k A 7668
T, BOAZ G 0 5L B €0 11 20 0 e 40 g 9 4 i,
BEALIE B SAN i 75 BE( X 200)FLET, RS H 5
200440 2, 43 T E00E T i i AORE 40 i 4.
Al = P14 B0 S 4N AL X 100%.

it X SRS 0 40 ] B A B % sk
46 2H (Paedk & 4373 1 15.63, 62.5, 250 mg/L) KXt
W 418577248 hi 41, 1000 r/min2{.L>5 min, PBS
EEVE, 200 H 98 M8, R AN M Rk o 1
X 10°/L. 700 mL/LTi¥ Z B2 52, I ARNase &%
PIZ4(%.30 min, FATLAS I 41 i J& 391
1.2.3 Bcl-2, Bax P53 il
JRU@ - K S8 4321 772 R TUNELYZ:, 48 hj 5] 2
FLA R IR, PBSUE2IK, B3 min; AR 404
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950 mL/L Z % [ 52 15-30 min; PBSUE2-37%; #4/1€
JE TGN, Wn—Pi(Bel-2, Bax X P53411£),
37°C W & 46 I 7 30-60 min; PBSE2-31K, FHIK
3 min; AR IRIESPIR A G5V E U0 REAT . T
SERL REIRI R AE40 X 1075 WA B R, 41
i 4% €, S A A ) kg B 12 4 B, AN % Sy B P 4
B, JAT-AHOCEE R 2] A Bcl-2, Bax & 4 9% [ M
BE 49 5 5 A7 T B AN PR, PS 3B 40 o s Ao
T A%, BEAET T R RIEE(%) = (F
PE 20 I K/ 40 i R 50 X 100%, BE5KIE A ML g25 4
TLET.

ff FHSPSS10.0%5 # 1. SEi:
4 lmean + SDE IR, SE4RNL 541 S50 T 45
K (0 U ORLR T Z 00T e, s Ak
W53 20 52 56 J 45 5080 (0 v 4080 ) R 22 1) LU R
D RioE o

2 B8
2.1 Pae HT-29 Paeff
7.81-250 mg/L i 55 [ P9 6 H T-29 4 Jfd 1) 4%
VI IAE R, H By, 1R RN A)
FEAMHIE B, 530 WY Sl PR 7] A A . O
FAMIR AN, R R (R 1).
2.2 Pae HT-29 iR
e NS T RN AR K, BT E,
LA K, Bt ) SR AR AN K. Pae 4 41 i 3 5 3k
15, B 2500 P 14 R RN [R) e K, 40 iz A
N TR RSS, HR o R TS, 5
N SR, B o 4R, PaedR Gk, 1EH R]
K, IR R IUERI] I, BRI EZ . 250 mg/L
Paed B WL/ 25 5 T2 40 g A, ] WK & 27 10 4
JOfE

HEGu o ) JUAH IE 7 40 A% 2 50 5 (3 52 9%
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Pae

YRIREHA(%)

Pae(mg/L) ATER
G/G, S  GyM

0 2.3 61.3 203 184
15.63 7.6° 28.1° 558" 16.1°
62.5 16.2° 50.7° 35.8° 135"
250 34.5° 38.0° 45.6° 16.4°

P<0.05, °P<0.01 vs 0 mg/L Pae.

Pae(mg/L) Bcl-2 Bax P53

0 95.6+ 4.03  93.2+ 576  90.2+ 13.04
15.63 89.2+ 9.21*° 94.1+ 6.07 87.6+ 10.10°
62.5 80.4+ 7.89° 92.9+ 7.05 83.7+ 9.43"
250 73.1+ 6.52° 943+ 7.23  77.4% 8.22°

°P<0.05, °P<0.01 vs 0 mg/L Pae

WO EHE (0, AR ILPH T2/ MA. 31.25-250 mg/Lik &
Ja I Paed] tH LA 2 AN LI T, ZRIN A 41 A4
/N A R IR, 5 AR TE B
P2/ S m] DL K B SR A0 40 i, 4 B e 1) 3
SEPEREIR, B AR VR (106 (0 FE 2 i vy oK.

AO/EBXZE G th ki ZNFKEPackb#
48 hJi, K 40 2R B H V8 T 0 R A v A
AR A BTG /IS, A [ 46 5% 6 e 2K
54, KZT 24T R T2/ NS, 590 4T T G
Fa4r(t, Lh250 mg/L Paed] i i W . Tyt FE 41
MK RIESE 3, B K, s,
JEASIEHR.

A T AR I SIS 2 U T R AR A
N, MR, MR S 2, Y T 4
AR B AR BCR, 40 i 38 CR AT IR AT, #%
JEESEHE, ] WA T A0 2L H A fu 28 e . A 4
AR 1 R T /N,

TUNELE: 68 N W %% 38 52560 4108 T2 40 g
(1A Ay €0 % (LR A7 T 40 LA P, G (5 B 2
(1) 240 Bt IR 4 A AR 2R, AT [ 4, 40 R 5
TE RTINS T4l T A 24 84k, L Paekh
FEA8 h, K e 40 AR H T-29 [ T 40 i 2
B0, Paeff15.63, 62.5, 250 mg/L 3Fhk FE U i
FHIAME S5 48.16£2.24%. 15.35+3.07%-
23.7043.42%, W2 43.32£0.41%, 274
B EP<0.01), HATSPaelk i 5 1F MK i

oAl AR I AN TR R B I PaefE T

HT-2941 fu48 hJ, 40 s 53 A A8 B 2 e,
T SHAA Mo Lt 5l FTF, Go/G ARG/ M4
JLEEA) R (R 2), I ] A Tl (BT, R
WA S N H T-2941 B I 11 AR A T2 %640 2.3%. P4
S5 AL 72 5 247 B2 PEP<0.05).

2.3 Pae Bcl-2, Bax P33

Bel-2485 13805 X A1\ Bel-228 K IA K
~Pdg e, LTS A U 2 91 H A IRER (A, Pae
HANMIB -2 TE AT B, Betm fH v n gD,
et B AR, HEAYRIE R LR R, &4l
45 R 50 B LL IS oA 2 25 1 22 57 (P<0.01).

Bax g [ IA: FHPESN MM it B AR G iR
FRth. Paed] By (o FHVE A i 50 G i 15 5 0 R
ZHAH L TG 235 1 2 7 (P>0.05).

P53 FIRIA: 1k 4H B A% e e iR A £,
Pae1 40 M fut% e to 4 Hu gD, Ho5 2990
FIHR R, #4485 8 50 BT Ay 3 2% vk
ZESP<0.01)( 3).

3 e
WIS K, Pae FLA BUFHEAR . A VB |

PN R BT DU SR 0 i
ST I G T AR SRR I, PaefE
7.81-250 mg/L 6 MK T, XTHT-2940 ok (1) 4
B A AR L, B 25 909K B 1) T v A
IS IV 10 i K, 00T 40 L 38 0 1 £ P 3 0 e, 5t
T b P 7 B O B TR N K R, $EnPae L
B MU s E.

1 P 35 5 3 e R sk 0 o) 9 1 A 3 e R
JLAF S5 BN A S R R 2R R IR R Ak
ZWHFFTC R, A TR 5 KR R
AL RFEADC. U 2500k IR An AR FH )
S5 R Z B o an Mg s AL oA, TR
BE. 2Rk 253l 1 iR 4n A o
A IR YT IR H ARl A
¥ i PaefE H T KM HT-2941 i, it 5iHE
Yoty [ PN BT B S rBE I T 5 2 T
T4 R B A 24 2048 . TUNELVL R I Packt
B K A R R T iR B e e, H S Pae
SRR R, WA AR IHT-2941 &
PaefEH 5 tHEL T W] WA 204, 250 mg/L Pae
PR TR ILF34.5%, SRR SR A
SRIFT R (2.3%) M LA 2 35 M 22 77 (P<0.01). 4
J 3 o3 At A TR AR A, RIS SHA AN
e _ETF, Go/GIIAIG,/ M4 i LE 1] T B, 3%
WP aeX HT-2940 [ i 31 53 A 1) 5 i 3 2252 BH e
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A 1080 - DIPLOID CYCLE B 420 - DIPLOID CYCLE
MeanGl = 121.5 CV Gl =54 %Gl = 61.3 MeanGl = 100.4 CV Gl =43 %Gl = 28.1
900 | MeanG2 = 2257 CVG2 =55 %G2 = 18.4 350 | MeanG2 = 197.8 CVG2=8.0 %G2 =16.1
(17.7-19.1) (10.5-29.6) (15.4-16.7) (10.8-29.2)
5 720 5 280
£ %S =20.3 (18.2-22.3) (14.8-27.7) 2 | %S = 55.8 (54.9-56.7) (44.0-57.5)
2 540 f G2/Gl = 1.858 %Tot = 97.7 3 210 | “ G2/G1 =1.970 %Tot = 92.4
g 360 |- [ APOPTTOT. PEAK E 140 | Il APOPTTOT. PEAK
I Mean =950 CV=54  %Tot=23 I | Mean =919 CV=80  %Tot=76
180 \ D.I.=0782 ChiSq.=5.3 Cell No.=15631 70 - D.I. =0915 ChiSq.=4.1 Cell No.=14326
F s,
8 :
0 PR, N 0 4‘“

0 64 128 192 256 320 384 448 512
DNA Content

C 300 DIPLOID CYCLE
MeanGl = 128.4 CVGl=65 %Gl = 50.7
250 + MeanG2 = 252.9 CV G2 = 13.5 %G2 = 13.5
(10.0-16.9) (13.4-36.1)
5 200
€ %S =359 (30.4-41.3) (23.2-39.1)
> 150 - | G2/G1 = 1.970 %Tot = 83.8
z |’l
& 100 - ]I | APOPTTOT. PEAK
» i Mean = 103.9 CV=6.5  %Tot = 16.2
50 - T D.I = 0.810 ChiSq.=3.1 Cell No.=11863

ol A c———
0 64 128 192 256 320 384 448 512
DNA Content

1 BEFTRINGN. A

0 0 S5 391 S 1) G/ MR AR oL R b A
22433, TN ME T . UESZPaeft T T K
HT-2940 i i1 45 TP 5 75 2 1 40 R RR 0 12 &
2 S0 i S8 I A A 0GR E 7R PaefE N H
I 7 e ] B B 6 S S OB IR 25 W ml e A B T
PP BT L

P R R P A . 2 5 AR 1.
SRR T IS B R E 2R 1N G S b B 197
SR A O T AR N HR S AEAY. 54
JL O T AR SR ) HE P K BT Bel-2 5K 0k P53
Fas. c-mycHk-ras%5, 20 Mdi& gk NP8 120 18
BRI S T A DG SE IR [ 25 TR 4 R, L
B el-2 L PR TR 1) R RS A AR B A B
WETF, Bel- 2L J J 8 A =) #8  FEEH
TOTT B E . AN RE R MRk T KR
T, I G A R T i M Bel-20d
FEFRIEIS, X T IS A T kT
.., Bel-238 3 00175 5 3 7 1 A 40 i 5 oy 28 K
AR, (EMR R E PR IR SIE . Bax 3L
SR a RN A i [ —FP21 kDakk 1R,
SEVTHEHT R B — R T AR I ], JEBel-2
Al — &, Bax R BRI I H21%5
Bel-2 5. Bax K AEM S5Bcl-248 ., JLH
P A BT 1B ax/Bax T 21 [F] Y5 — 3R R 14 (i
JATAE . Bax X i 5Bel-2 i AU — Z A4k, 10
il 5 1 Th g ik B T T IIWE TR W,
Bel-2 5 1 H R PR TR TR (8] 7 i
TR LT T K Fre-My e NG RAK IR B 0 25
4 M. Bel-2/Bax P & 11 2 1] i L 5]
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0 64 128 192 256 320 384 448 512

DNA Content
D 225 DIPLOID CYCLE
MeanGl = 132.0 CVGl=6.4 %Gl =38.0
187 MeanG2 = 260.1 CV G2 = 16.2 %G2 = 16.4
(15.5-17.2) (4.9-47.9)
5 150
€ %S = 45.6 (44.6-46.7) (22.3-45.6)
S u2 ¢ G2/G1 =1.970 %Tot = 65.5
8 75 L APOPTTOT. PEAK
! Mean = 105.7 CV =177  %Tot = 34.5
37 L DI =0.801 ChiSq.=1.5 Cell No.=12704
0 VA TS

0 64 128 192 256 320 384 448 512
DNA Content

; B: 15.63 mg/L Pae; C: 62.5 mg/L Pae ; D: 250 mg/L Pae .

i b N ga REEITP S 7S E S NS 1o 31
Paefit ] i N KM EHT-2940 B c/-2 3£ A i
FIE(P<0.01), MiBaxfEPaefF )G 5% ALAH
b A R B2 5(P>0.05), WA\ L Pae
YER JG 2l Bel-2/Bax EL il (1 F [, I 3
RV 4 R P R

B4k, Bel-2Al g A8 P53 Mlcde2 M edk24541
J B A - R IS . SEE R W Bel-2
P53 LR IA W LLAE 2P S35 T 1 A K45 i,
Bel-2i8 1] Fle-Mycth [R) & IPS3EAAZ 1, M
BELIKT P 5 3475 3 1090 1 A A Ko s is . A I 9 6 1)
PS3H ¥ NfiBcl-23E R 3Rk, MiBcl-2f84MH
P53/ A ML T, R BHPS3MIBel-23L R 2 5
A A A A BE T IR N kA A
Je ) B AT e g VR FH, 988 AP S 38R (1 7E 41 i Y
ORI an AL R, LIRCOX-21W KA,
SEU R KA. BERIPS3E A T LI )
Jid, AR ANER R B B AR, WO R s 214K 3 LA
Rl £, 17 5 AR R PS3 TR (A G AR, 5 1 B
BIEK(>24 h), 7EE G0 k% A HERR, Wl E
ZIEAS L DA R AR ARAIF S0 AR I H (R PS 3 2R 1
% NG TP FER 15 7). PaefEH T K
[ A48 h)5, P53 JBcl-23E R ()3 15 15 %)
WA AH LE 34 B (2 BRI (P<0.01), $E7RPaelrli
P53 JeBel-255 R I 236 1] R 75 F HT-29
AAPE T L2 —.

B, AR I 2iPaeft— E K
JEE T P 6 Sl 3 40N K g HT-29 40 i ) 4
BT S IR BT, BARNLEI T RE S Paesy
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