2006 4 6 H Hh R R R T AR Jun. 2006
13 H3 Chin J Cancer Biother Vol. 13 No.3

[ CEHRE] 1007-385X( 2006 )03-0185-06 - W % ¢
TERSNIE S HT-29 45 B7 7% 4 R A = & E X3 p53 SR FE /Y iF =

X)L R R ETR WA, FSRE R B, BN BEMNEFRWEERIELA, BN
256603; 2. LA KFFELERELA, Fd 250012; 3. LWALFETESFASZHLN, Fd  250013)

(4 E]1 8@ 00 TR HT-29 457908 40 p53 = EE IR p2lwafl , bax Tl gaddd5 )BT, I HAEHIHL
o 7 ik (HT-29 IMLH MR IRAE A A ESA T RS FRBP . 20 BH MTT AR 4 flow cytometry, FCM ) il
Y A EE T AN AR R 0 400 S TR A ER T G, W& AN AN AnnexinV-FITC XUBRIC WLZE 4T AL #8715 U0 ; RT-PCR 1 Western
blot 43 SIS T BRENXT p21wafl ,bax Fl gaddA5 =FhEEH mRNA FIEE 25K E R . 48 R« T IRAN LU i R (8] 4 1 )
FrR I HT-29 AR FE ANAE ST, IR 1T G, 3. RT-PCR Fl Western blot 453 R T R4 vl LR IE p2lwafl T bax
H:F mRNA FI8E AR5, X gaddds BRI RYFEIATCE BELNT . 48 4 :2.5 mmol/L LA ¥k B A T RRANTT LI ] HT-29 40
OB A U T 2 AR AT REE I L p21lwafl R bax FEPI IR TSEH

[ KR ] TRRW; SR, AIRT; ps3 2K ; p2lwafl; bax

[ FESZES ] R735.3 [ XEfFRIRAS ] A

Sodium butyrate induces apoptosis and regulates p53 target genes in HT-29
colorectal cancer cells
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[ Abstract ] Objective: To investigate the regulatory effects of sodium butyrate on p53 target genes ( p2lwafl, bax,and
gadd45 ) in HT-29 colorectal cancer cells and the related mechanisms. Methods: HT-29 cells were cultured in the ab-
sence or presence of sodium butyrate. The cell proliferation and cell cycle were studied by MTT and FCM, respectively.
Apoptosis was assessed by observing cell morphology, percentage of sub-G,cells and AnnexinV-FITC. The effects of sodi-
um butyrate on transcription of p2lwafl, bax and gadd45 were analyzed by RT-PCR and Western blot. Results: Sodium
butyrate inhibited proliferation and induced apoptosis of HT-29 cells in a time- and dose-dependent manner, and it
blocked HT-29 cell at G, phase. Sodium butyrate stimulated p21waf1 and bax expression both at mRNA and protein level
in HT-29 cells, but had little effect on the transcription of gadd45. Conclusion: Sodium butyrate can inhibit proliferation
and induce apoptosis of HT-29 cells, which might be through up-regulating p21waf1 and bax expression both at mRNA and
protein levels.
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Xt HT-29 S5 4 (9 4 FH Bt ps3 =4~ B ]
p2lwafl ,bax 1 gadd45 W), & 7 — D8 H AT
SR R BILTR , hy T IR B A DA Al o S AR X S K M g
BT BIF 5 B (S A AR

1 #B5ERFZE

1.1 EZHHFX

T HREN( Sigma )JH 0. 1 mol/L Wil % ¥i( PBS )AL
il A% 0. 4 mol/L MG A7 ( pH 7.2), KK &A% .
MTT( Sigma ): ] 0.1 mol/L PBS Ll i 5 mg/ml Ay
FHWE, VK EARAE4S ] o AnnexinV-FITC I8 T4 57 &
(FERAEMARAR ). 51 d B A A A A
o P21wafl FLRTCREPIIR SC-6246 . Gaddd5 H 2 b &
Prik SC-797 . Bax e 2 o [ B ik SC493 #°4 Sante
Craze 7 i o FHU/NR P PR TP A st
A=A BRA A
1.2 @ik

S5 AN MR HT-29 14 [ L 7R 48 B2 24 R4 B 40 i
R a , A 10% /NE I ) RPMI 1640, 72 37°C 5%
CO, TR B2 R FRAR b w7
1.3 MTT X el 28 i & /1 226 A K i &

WCAE X B A K 1 HT-29 4, 0. 25% 14 45 1
B AL, DL A 10% /N 1T 1Y RPMI 1640 15 37 0 21
% B A 5 x 10" /ml, in %] 96 FLAR P9, £ FL A 200
wlo H53%24 h e, B AUIAAS[R) e B2 04 T R4, i fL
N T RN 439 1,25 .2.5.5 .10 mmol/L, X I
H A3 AN SE S PBS. [R5 SN 2 8AS i 248 i
H2S IR IR RSV B i (P 8 AN AL, 2T R
PNALBE 12,24 48 72 h J5, BEALIIA MTT 20 pl,37°C
5% CO, {ANREE MG FRAA TP AR S5 55 4 b, 5 BT,
BRFLANA - H LA DMSO )150 pl, &% 10 min, i
K ALEE RIS AR . R 490 nm PR, 7E BEER G BE G
DUASC 1= 0 7 A% FL B G BEAEL, o AR R) A R 2, %% i
B A S, 22 W A Al 2k
1.4 TR LEIK HT-29 oot Sfe BTN

WSO A IR0 T PN B S 1 24 FLAR Y 555 24
h 75 200 B 0 BE J5, FL N A3 i AT R (A B S
mmol/L )% PBS, 4k 4L 4555 24 h, BUH KA 40l fy
YL, 4 3% B E R 1 E RN 1% Y DU AR A AR S [
JE 1 h,PBS Mk, ZERREEI K, BRS¢ Nl 46, CO,
I S o5 8 RS FE % 42, JSM-T300 F 4 FLB% 15 000 V
LR ULEE
1.5 R ALy 4m e B 3

PR FRIAET . SCHEAS RV B2 T IR EMAVE T 0.24
4872 h HHHAE, 70% WY VK LB €, - 20°C . I

AN K 1 % 10° AS/ml, BT AL P9 IE 4 (0 1
ml, 25 i BG4 30 min, Y0 2 20 A ASOAS T 4% 21 40 il
DNA & ity A8t W FH 248 A B0 20 A B 1+ 5 o 4
Ji 45 B AR 43 A B 3 L
1.6 Annexin-V /Pl 40 48 j 8 =

¥ Annexin V -FITC FT-RRF) & Ui HERAE . B
DS 5 x 10° ANIEJE , B IF T 500 wl B45 A 2% il
OIS wl B Annexin V-FITC F1'5 wl 9 PI, 55 Ji ik
Y E S min, BT
1.7 RT-PCR #& @ p53 = A £ & 326 3k B 4 mRNA
Fik

PR GBS, 3 R ZE 5 mmol/L T FRENAE
FH0.24 48 h %) HT-29 4IRS 5 RNA,HUS wg RNA i
AT 58 S A B cDNA G LA B-actin N2 &, 435
3wl BERRHEAT PCR . 45 B3R PCR =4 10 pl
RE 1. 2% RBERE MR, 105 V HL YK 20 ~ 30 min, Kf
LUk % 4 IR 801 & Ml B R i 18 5 43 B R 4t
3.3 A FHEAT 0T, LU p21lwafl | gadd4S bax F B-ac-
tin § 8 555 I K BEAA
1.7.1  #EFR MK R K H& M OligodT 1 pl.0. 1
mol/L DTT 2 pl.5 x Buffer 4 pnl.10 mmol/L dNTP 1 pl.
FE&T RNA 1 pg 0% 580 1wl .DEPC H,0 8 wl,4°C &
> 10 min( 12 000 r/min ), & F PCR 1% ,37°C 1 h;4°C{#
g
1.7.2 514 F 7 p2lwaf1( 497 bp ): b : GGAT-
TACTTGGGCCTCTTGG; K i#: ATGTCAGAACCGGAT-
GCTGGG, gadd45( 500 bp ): LiF: ATGACTTTGGAG-
GAATTCTCGG; T %: CCATCACCGTTCAGGGAGATA
bax( 656 bp ): FJi#: TCAGACACGTAAGGAAAACGC;
Jii# : TGGACGGGTCCGGGGAGCAGC, B-actin( 317 bp ):
b3 TCATGTTTGAGACCTTCAAA A; F i : CATCTCT-
TGCTCGAAGTCCA .
1.7.3 RCR K itk % 10 x PCR Buffer 5 pl. 50
mmol/L MgCl, 4 pl. 10 mmol/L dNTP 1 ul.Primer P1
0.5 pl.P2 0.5 pl.Tag 1 pl. ¢cDNA 3 pl.DEPC H,O
35.5 pl,4°C &> 10 min( 12 000 r/min ), & PCR ¥,
1.7.4 PCR KB 4%  p2lwafl:94°C 5 min. 34 x
(94C 1 min.58°C 1 min.72°C 1 min ).72°C 7 min;
2add45:94°C 5 min 34 x (94°C 1 min.58°C 1 min.72°C
1 min ).72°C 7min; bax:94°C 5 min.34 x( 94°C 1 min.
56°C 1 min,72°C 1 min ).72°C 7 min;B-actin:94°C 5
min.34 x(94°C 1 min.58°C 1 min.72°C 1 min ).72°C 7
min,
1.8 Western blot # p53 =AM £ £ ¥ AR E g
Fik
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3R ZE 5 mmol/L T FRENVEAT 0 .24 F148 h 5
HT-29 2 i 1 6 28 (B A% 2R 1, MULTISKAN fiff b A
562 nm M 72 A R R, BRSO pg & LK, SDS-
PAGE 40 ~60 min( 105 V ),30 mA HLJi 4% 0K 4 h,5% 1Y
WA A=W 04 3 ~ 4 h, Jin—$L,4°C 1= 7%, PSS n —
YU, EIRWFH 1 h,DAB 0. $HEik 801 &b A% #E e
WARZ 5 3.3 1R,

1.9 %itsam

K SPSSIL. O ¢4 % Fe 9 i 47 ¢ A5 595 43 A, LA

P <0.05HE WA G257

2 & R

2.1 TERANVER 3 HT29 el 5 3 4L
TERENTER 24 h A F 81 B & i WLEE HT-29 41
MIEE2AAE A, T EREN 1. 25 mmol/L ¥ B4, 41 il
ATCHH AR, A AR TR BR , AT UL AL TR ] 4 R Y
4NHE . 5 mmol/L ¥ FEAL, T 1/3 B4 M 1 45 78 % IR E
MiRE EIEFRIRR T . 10 mmol/L W 4 , 298 i1 2
BCH A NG BE VEEE |, It B R R R T/ MA
2.2 TERAAXT HT-29 20038 74 69 % v
MTT S5 7w, S5 X BAH AR HE, 2. 5 mmol/L A |
TRREMHE B ZH X HT-29 20 g A 4 iy 400 o) 52 B e 38 msf
RIS P <0.01 ) B 1),

—— Control
0.7 r —=—1.25 mmol/L
| —A—2.5 mmol/L
0.6 —e— 5.0 mmol/L
0.5 | —e—10.0 mmol/L

0.4
0.3
02
0.1

(J L L L 1
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Culture time (h)

B 1 ARIRETEAX HT-29 40584 K800
Fig.1 Effects of sodium butyrate at different

concentrations on growth curves of HT-29 cells

2.3 TER4AAT HT-29 2m i J& 20 5 A 44 %

22T REN 1. 25 mmol/L YEFH 48 h,G,/G, HiZuffi Lt
15 5% FRZH TCH BIX (¢ =1.818,P =0.086 >0.05 ),
Bl T R4 BE 1) T i, B Ok B 22 9 HT-29 41 it # BH
WTE Gy/G, W 5XF A LE P <0.05, P<0.01,%
1); A, HT-29 40081 G,/G, IR BE T R4 F it
Vi) P9 SEE 4 1717 S o B

R1 FRERETERMNEM 48 h /5 HT-29 48/
RS %H( x +s,n=10)
Tab.1 Effects of sodium butyrate concentration on growth
cycle of HT-29 cells after 48 h( x +s,n =10 )

Sodium Growth cycle( % )
butyrate
( mmol/1.) G/ G, S G,/M
Control  51.28 £4.92  29.96 £2.07 18.76 £5.16
1.25  54.92+3.99" 21.03+1.12  24.05 +4.38
2.5 67.08 £3.65" 10.47 £0.98" 22.45+4.23
5 85.49£3.63"" 6.05+0.25"" 8.46+3.82"
10 91.88+2.61"" 5.04+0.17"" 3.18+2.58""

"P<0.05, "" P<0.01 vs control group.

2.4 TERANEF HT29 M e H

2,41 ®mEME HMBRBEWER, TRMN2.5
mmol/L LA b 515 24 h J5 , 40 I 507 4R kAR A8
A, F BRI g A M 1 400 , 240 1 % 1 A ) TR B R R
Yol B s TR IR R 48 h, 4 K T BTN B 2
ANBRAR AT LR T /MA I TE 1B 2 )

2 5 mmol/L TERSK{ER 48 h E HT-29
HMAEAT( x4 600 )
Fig.2 Apoptosis of HT-29 cells affected by 5 mmol/L
sodium butyrate after 48 h( x4 600 )

2.4.2 WA ABLAN HT29 49T G, & @it
T IO 20 i DNA & s A7 A, ] L& B F
Gy/G, WIETHY A 1206, Xt BRZH AT 5 mmol/L T MR #M 41
B9 HT-29 41, 53 W35 3% 24 48 .72 h,# W G, Wk
T TR 50 0 (6. 22 £0. 32 )% F1( 30. 68 +
3.37)% (12. 00 = 1. 21 )% F1( 34. 60 = 1. 83 )% .
(14.31 £1.17 )% F1(41.88 +3.97 )% , H B & 2% 7
(P <0.01)o ASSEI6 A H A v F 20 P4 T SR B0 0] REZH 1
BT P <0.01 (&3 ),

2.4.3 Annexin-V/PI %l HT-29 %0 L 8 1= }55% 24
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h f& , Annexin- V /PL % 2], %F B8 40 309 8 - g0 e 5
1.79% W AP T- 400 5 4. 21% , B T2 8 6.00% .
5 mmol/L T RN 4L IR T- 40 e /5 12. 53% , i 11 U]
T-4ME 5 19.81% , BT K 32.34% . W42 %A
WEM(1=22.811,P<0.01 X &l 4),

A
g -85.499
I G,-G:85.49%
G,-M:8.46%
« 3 $:6.05%
"
g G,/G,:2.00
“3t
(=
=]
= 1
0 40 80 120 160
Sub G,  Channels
B
St G,-G,:95.20%
G,-M:0.00%
= O 5:4.80%
2 N
-E - G,/G,:2.00
“g
=
wy
= 1 1
0 40 80 120 160
Sub G,  Channels

3 5 mmol/L TERH{EA 24h( A ).72h
( B )HT-29 4HfEH DNA 225 HE
Fig.3 DNA contents of HT-29 cell treated by 5 mmol/L
sodium butyrate after 24 h( A ) and 72 h( B ), respectively

2.5 TEMAER T ps3 = A2 B ¥ed kB mRNA &
e O

THRENTT LLHH AR HT-29 400 p21 wafl F bax
mRNA B35, 13X Rl AR P 52 30 o 3 il T4 #6115
X gaddas FikWIRZ A (K5 ).
2.6 TEANE S pS3 ZA 3 B te ) K E %A &
G R KT8 R

THEREA AT LUEBE HT-29 4 P21 wafl 1 Bax [
AR AP X P21 wafl 8 A9 AR 0 W 2, i
TV A 2 0 B B (R M . SR A I 3 Gaddds 2K
F A B 6),

A B
2 Quad Gated(% 2
— ua ale ot
z e = uad Gaieasy
> URaall 2t 1981
— LL:93. LL'62.39
e LRI179 % LR:12.53
&S i
s =
I:Q i cE e f s
S10° 10' 100 10° 10° T10° 100 10° 10° 10

Annexin V-FITC Annexin V-FITC

E 4 Annexin-V/PI XUEEEHMTERZA( A )1 5 mmol/L
TERAA( B )55% 24h J5 HT-29 ARARIET %
Fig.4 Apoptosis rate of HT-29 cells in S mmol/L sodium
butyrate group ( B Jcompared with control group
( A) 24 h after Annexin-V/PI straining

A M | 2 3 4

5 STERZE( A )05 mmol/L TER$WZE( B )LLE 48 h
p21 wafl ,bax N gaddd5 &) mRNA FKikKE
Fig. 5 Expression of p21 wafl, bax and gadd45 mRNA
in control group( A )and 5 mmol/L sodium butyrate
group( B )after 48 h
M: Marker; 1: B-actin; 2: Bax; 3: Gadd45; 4:P21 wafl

30

AR A 2.5 mmol/L UL ¥k B T REM AT LA
WA HT-29 4RI AR, FFRLRE E G/ G, 3,
5 Nakano'*’ S Heerdt > I Miyake[E'] 1Y B 9% &5 SR A AR,
BFTE AR B2 UCOULEE T RS HT-29 44 T 114
o AR BOULEE B T BRENVE TS HT-29 40 s (8
A2k Uit =X 4 A AR I 3 B B 1Y Sub G, R T 0,
Annexin- V /P13 (0 B RRR B X b O 43¢ 241) 441 Jifd 04
T I, 15 5 Hague' T AL ZS S
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Blo THRZA(A)FTERMA(B)LI48 h
P21 wafl ,Bax 7 Gaddd5 FFE A RiEKF
Fig. 6 Expression of P21 wafl ,Bax and Gadd45
protein in control group( A Jand Smmol/L sodium
butyrate group ( B ) after 48 h
M: Marker; 1: Bax; 2: Gadd45; 3:P21 wafl

P21 wafl E A 4 i J&] 399 4% 8 74 25 11 ( cyclin-de-
pendent kinase , CDK ) A% 4101 i 551] , 75 200 Ji J 300 i) o] 428 v
HEHEAEH . ARG 5748 pS3 1Y HT-29 25
FRANMMARUEAT 250, & B0 T RR N nT LA S HT-29 41 il
P21 wafl MFEik, 5 Archer'®’ \Siavoshian[g]ﬁgﬂgiéé:%
— 8, HE T RGN 5 HT-29 4000 p21 wafl 1R
K AN LSAE Go/ Gy 3, I H sy il 20 it 184 A 2 O
o Ve B EZALH 2 —

bax B W LR TN Z — HHRETA X TR
XS bax FER P S bax 75T TR ENS W0 4l L8 T~
YER AR 25 RS — B, 76 X604 4 B8 {5 38 UM
SR B BT 40 ML T98G . U251MG . USTTIMG 4
J T BB Fp R WL E T R B X bax 23K R
AHWF5E FK T RT-PCR Fil Western blot, £ HT-29 4 g
K 2 T R N AVE F RS HT-29 45 1798 40 I8 bax 3L R
mRNA 2% 15 fl & [ % 52 1k, 5 H 5 Menzel ',
Levy ™ Yan' "IN Z5 6 , 325 75 S JRa 20 a0 1 7
RS T R B & H5 B g 1 R o — SR ML

gaddas FE[F - DNA B K0 fE R p53 IR
TEIRAE LN, gaddAs TE 40 A AR 4 L 2 5 40 i A 3
W g5 A 2 A AN G S R EEEAE . U0 Maeda
S5 ORGP, R AL AT ML A R AN BRI R | gadddS i
PO ede2 FEFAEHE G,/ M WA K5 48 v L R 20

DNA &5 W s S R A e R B AR, XS
Song 27Xt FL M 40 i Bk BRCAIL 19 BIF 5% 45 16 — 3.
A FE N RT-PCR R K I 2] HT-29 4 Ml gadd45 1)
mRNA 35,4 5 mmol/L T ERENVE 48 h Jio, R
FH55 1 gaddd5 mRNA 3R ik, {H Western blot A £ il
3| Gadd4s H . HLHED 76 T RRENTE T 1Y HT-29 2
JL A A R A0 BTG G SR R AR A R T A
R, gadda5 W REAKIEVE R . H2 HETA G T RN
5 gaddd5 RRMRMEE D A L ERLEMRIE Z
[ A ELAE i — D4R T IR A B g L

25 LT AW ST B 45 AL R BT T IR 4k AT DLW A 4
il 45 g HT-29 4R 26 2 E 08 12, JF T S35 HT-
29 A G, BAA A BH A o 33X SE 52 0 B I A ik
B BRI E . T R EAXT HT-29 40 f i A= 9 2= VB H
AIBE S H EM p2lwafl F bax LAY FRIEE K. AL
THRENF gaddds FEPR 26 3 i T5 AR SR ABFSE
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