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Effects of beta-carotene on the apoptosis of human bladder cancer
cell line T24 and the expression of its connexin 43
Wu Zhiping, Zhao Xiaokun, Lii Chen, Yang Minggen, Xiao Ning
( Department of Urology, Guiyang Medical College Affiliated Hospital, Guiyang 550004, China)

Abstract; Objective To investigate the mechanism of molecular biology of beta-carotene on inhibiting the growth of
human bladder cancer cell line T24. Methods The effect of different concentrations of beta-carotene (0, 5, 10 and 20
pmol/L) treated for 72 h on human bladder cancer T24 cells was evaluated by MTT assay and flow cytometry. Both Semi-
quantitative RT-PCR and Western Blot were used to detect the expression of connexin 43 (Cx43), Bcl-2 and Bax mRNA.
Results In beta-carotene treated groups at the concentration of 10 and 20 wmol/L, the proliferation of T24 cells could be
inhibited and the apoptosis could be induced (28.83% , 63.02% , P < 0.05) significantly. The apoptotic index ( Al) was
0.126 £0.022 and 0. 190 + 0. 024 in the treated group, which was increased significantly in comparison with the control
group (P<0.01) and in a dose-response relationship (P =0.002). In comparison with the control group, the expression of
Cx43 mRNA and its protein could be up-regulated and the gap junctional intercellular communication ( GJIC) of T24 cells
could be enhanced in a dose-response relationship (P <0.05), but the expression of Bel-2 mRNA and its protein was down-

regulated and in a dose-response relationship significantly (P<0.01) in the beta-carotene treated groups. There was no
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correlation was found between the expression of Bax mRNA and beta-carotene. Conclusion

Through the effective down-

regulation of the expression of Bel-2, the up-regulation of the expression of Cx43, and the enhancement of the GJIC of T24

cells, the apoptosis of bladder tumor cells was induced by beta-carotene (10, 20 pmol/L), thereby the growth of bladder

tumor cells could be inhibited. The experiment provided an evidence for the mechanism of beta-carotene on chemical

prevention and treatment of bladder tumor.

Key words: Beta-carotene; human bladder cancer T24 cells; Cx43; Bcl-2; Bax
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Table 1  Primer design of mRNA sequence
fagaen TEEE 5147551
(bp)
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Table 2 Effects of beta-carotene on the

proliferation and apoptosis of T24 cells
B-MIE MR RIS

4 51 (umol/L) oD f§ (%) TR E(AT)
Xt 21 0 0. 822 0. 033 0 0.013 +0. 006
i) 4k 21 5 0.770 £0.021  6.32  0.065 +0.018"
rf R 10 0.585 £0.057* 28.83 0.126 +0.022"
1o 7 2 20 0.256 £0.045* 63.02  0.190 +0. 024"

Uk AL, P o< 0055 5 B4 L, P<0. 01,
2.2 fsEH RT-PCR &0 T24 41 g Cx43 . Bel-2
M Bax BL[H A9 Rk
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2) JF M HRBIE (OD HWiE) (£ 3). SXH
ZH 8RR = 20 (5 pumol/L) B-#A 25 | Z 4L HE T24
YA S, Cx43 FEPR KRR B, s il & 48 (10,20

Effects of beta-carotene on the apoptosis of T24 cells detected by Annexin V/PI double staining

pmol/L) Cx43 FE[A (Y F 3k ] b b3, I H 557 & %%
N F (P <0.01), Bel2 FEPAE v i) &5 20 (10,
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Table 3 Expression of Cx43,Bcl-2 and Bax mRNA (OD ratio)

45

B-H% b2 (umol/L) Cx43 mRNA Bel-2 mRNA Bax mRNA

xof R 4
IR 7 32 21
rhR k4

SRl

0 0.243 £0.025 0.670 £0. 050 0. 647 £0. 085

5 0.290 £0. 050 0.623 £0.045 0. 642 +0.081"
10 0. 443 +0. 050" 0.443 £0. 045" 0.661 £0. 115"
20 0.647 +0. 055" 0.193 £0.031*" 0.704 +0.053"

TG B g, P <0.015" 534, P >0.05,

Cx43 Bel2

- -

actin )
actin

2

1:10 wmol/L; 2:20 pwmol/L; 3. %} HRZH
K 3 K44 Cx43 Bel-2 f Bax 2 4 31519 Western blot 57 &

Figure 3 Western blot electrophoresis for the expression of Cx43,Bcl-2 and Bax protein
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Table 4 Expression of Cx43,Bcl-2 and Bax protein detected by Western blot (OD ratio)
245 B-TH % MK (wmol/L) Cx43 Bel-2 Bax
Xt AR 41 0 0.133 +0. 032 0.982 +0. 157 0.786 +0. 052
) = 40 10 0.217 £0. 026" 0.441 +0. 038" 0.796 0. 035
[ 20 0.416 +0. 048" 0.152 £0.037* 0. 826 +0. 032
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T-HTIRE. PR Bax 3 % & 5 Bel-2 DL ZRAKIE
KL & HEVEH . Korkolopoulou 4805 1+ % BTCC [ BF
9% K B Bax 75 1IE & B e 20 205 i 41 210 2 3, i 2L
59 09 o Mooy W G, e Bel-2 5% Bel-2/Bax
FU AR FT B 7E 1B e 8 1 v R rh IR AR, A
SIS SR ] RT-PCR $ A J Western blot £ R#f 58 B-
AN BN 65 I 6 40 B Bk T24 40 il Bel-2 | Bax
FNFEWEW, R ERE - NEABE,
T24 4§ Bel-2 mRNA [ 33508/, Bax KA A
e AT R 2R, ULEE Bel-2 R R H 5% Bel-
2/Bax ik HLME A T JH AT REZ B-91 2 KX T24 41
JHL 364 B A L 35 S A L T R — S A

20 M8 T AR T B R T AR S A A0 (] AL
S TR G 3 B S 0 B — RSN R
N RER R N . GITC J& 40 g 1] 3T R B8 15 5 1% 3 1)
F 20y 2, PR A A A 0 B R A B o e S R
SR AR AR A KA B A EER
o ARk, F AN AN GIIC SR 5 Rk T T K
WA, N GIIC 5% 7T il 2 I8 0E & 25 1) B ZE ALY
Z—"" . GIIC BTy BE I Y 32 A0 ) B 3 4 R A
(connexin,Cx) [ & ik, Cx 42 24H A% [8] B 3% 32 11 3L A=
Ay, H S Rk T EORY 40 i 1) ) B B EG S £ R b
IR P 9 R Ak s DI AR OG0 e p Cxd3 2
TF) Bt 32 42 B 1 R M v o A e ) BRSO B 2 I R B
FEIEH FUMR 05 e S5 4L 8L h 39 ik, H 5 Rk
52 b B 9 S 2 A e H R L A T D B 4T 40
Jf . Laird 257 78 6F 3L AR 98 09 0F 55 b & B GIIC
ThBE A0 1 52 BE % 410 ) ik I8 A 1 A K B BE A T 3k
B4 H A, Bertram 25 BFSE R B BB MK
Fenn£r 2 5 v LA ] 3-FF LI B (MCA) i = 1Y
C3HI10T1/2 4 fuf% Ak, Je B-5A %5 b 28 a] fifi % fk 41 ffl
5 R AL 0 1E F 40 M 22 D) ) 20 i TR B i 4 5 TR )
B B AT, DI I AR 7 b 240 B %) S 1k 1 4, BHL 1k
AR TR ek IR0t — B R LA IS N E A B Y
20 e HC 2 A ] B 3% 4 2 1 B 45 ) L R Cx43 mRNA
B Th e B5E L Cx43 28 [ 1 1 1 200 i 1] st i 1 40 ot
HFT A 38, 7 G R BT RS & B A0 B Y GIIC T BE Kk
o RBRE T E i B9 b 9 R i 40
i )t 3 4 TR I 9 & B, RS R BE G - B b
FALFE NTH/3T3 20 M, (1] Bt 34 422 38 1R 2 e 3R 9y
i R A, 41 1R] PR 2 3 TR D RE A B — 2 R EE Y

WA . TRE WA B-Y N RAERE LM
20 T B % 2 3 TR DD BE I R MR A0 M AR G . AR S
5 % RT-PCR 3 R M Western blot 3 R W57 & 3,
B-HE W L IE T24 4 Cx43 Bk, M &
IR A ) S - AH 5, R 20 i 1) Bt 3% 4 A TR i
FIAE SEVE RS, 0 ] T24 40 g i A 1, 3k e A 5T
Wl B-H % 3R 19 4 B[R] B 4% 422 38 TR 2 B VT Be 2
051 o JeE A R RS A Y i AR —

ABEFELE R R Y] B-51 D 2K AR o A R
T24 4l Cx43 1% 3% 3K Al IA) B 3% 452 08 AL K 52 240
GJIC Tjfg . F ¥ Bel-2 DL J&& Bel-2/Bax ) 3R ik, {2 i
g U875 S o T S O 2 ST 7 A |
ML A A, Syt — 20 B Y BB S 3K B IR B e R
AIVE TP B2 AL T SE g6 AR 4, (0 HE 2 ) Cx43 3Rk 1)
S3FHLHIA T — D05

S 2% 3k

[ 1] MESNIL M, CRESPIN S, AVANZO J L, et al. Defective gap
junctional intercellular communication in the carcinogenic process
[J]. Biochim Biophys Acta,2005,1719.125-145.

[ 2] LIANG Y C,LIN-SHIAU S Y, CHEN C F, et al. Inhibition of
cyclin-dependent kinases 2 and 4 activities as well as induction of
Cdk inhibitors P21 and P27 during growth arrest of human breast
carcinoma cells by (-)-epigallocatechin-3-gallate [ J ]. J Cell
Biochem,1999,75(1) :1-12.

(3] skWe,skAM, Xl s, . g-81% MRS HFMLRAKI
Ji e A AT 5 [ 7] - OB 38 B2 ) R 2 22 41 ,2002,25 (1) :32-34.

[ 4] KEITH F J,BRADBURY D A,ZHU Y M, et al. Inhibition of bel-
2 with antisenes oligonucleotides induces apoptosis and in crease
the sensitively of AML blasts to Ara-C[ J]. Leukemia, 1995,9.
131-138.

[ 5] NIEVES-NEIRA W, POMMIER Y. Apoptotic response to
camptothecin and 7-hydroxystaurosporine ( UCN-O1) in the 8
human breast cancer cell lines with toposisomerase i, protein
kinase C, Bel-2, p53, MDM-2 and caspase pathways[ J]. Int J
Cancer, 1999 ,82:396-404.

[6] OLTVAL Z N, MILLIMAN C, KORSMEYER S J. Bcl-2
heterodimerizes in vivo with a conserved homolog, Bax, that
accelerates programmed cell death[ J]. cell ,1997,74 :609-619.

[ 7] KRAJEWSKIS,KRAJEWSKA M ,SHABAIK A. Immunohistochemical
determination of in vivo distribution of Bax,a dominant inhibitor of
Bel-2[J]. Am J Pathol ,1994,145 :1323-1336.

[ 8] KORKOLOPOULOU P, LAZARIS A C, KONSTANTINIDOU A
E, et al. Differential expression of bel-2 family proteins in bladder

carcinomas relationship with apoptotic rate and survival[ J]. Eur



R i AR AR

—306— CHINESE JOURNAL OF FOOD HYGIENE 2011 4E%( 23 3555 4 1
Urol 2002 ,41:274-283. BJU Int,2002,90:118-129.

[ 9] ANDRADE-ROZENTAL A F,ROZENTAL R, Hopperstad M G, [13] LAIRD D W, FISTOURIS P, BATIST G, et al. Deficiency of
et al. Gap junctions; the “kiss of death” and the “kiss of life” connexin43 gap junctions is an independent marker for
[J]. Brain Res Rev,2000,32:308. breasttumors[ J]. Cancer Res,1999,59 :4104-4110.

[10] WILSON M R, CLOSE T W, TROSKO J E. Cell Population [14] BERTRAM J S, PUNG A, CHURLEY M. Divers carotenoids
dynamics ( apoptosis,, mitosis, and cell-cell communication ) during protect from chemically- induced neoplastic transformation in
disruption of homeostasis[ J]. Exp Cell Res,2000,254:257-268. 10TI2 Cells[ J]. Carcinogenesis,1991,12:671-677.

[11] GROSSMAN H B, LIEBERT M, LEE I W, et al. Decreased [15]  ZRABRE,ETL, BEE K, 4. B-H1 8 b 28 642 98 5770 40 i 28 Ja )
connexin expression and intercellular communication in human B Pl TR A S i [ ] . 58 = ZE B K29, 1996 ,4 :324-326.
bladder cancer cells[ J]. Cancer Res,1994,54 ,3062-3065. [16] 5k, B A, K%, 5. KRR E N R 1000 40 M8 v 5 1k

[12] SUI G P,ROTHERY S, DUPONT E, et al. Gap junctions and HLEER RS (7], & 5Bk ,2000,12 :46-47.

connexin expression in human suburothelial interstitial cells[ J].

DRI A IS PR i £ ity v A (8 5 0 R D IR B I

7&
(HEHEAFNFAENFRTHAQNM B BN ELEZRE, M Kb 410081)
 E .M Ak HENERNABERERSFPREFN IR, HE BHIDAKR, LLE
FRBREEEF A, AHARMEFENFALEFFRTEARERARBSN AL EFELBTALREF S F,
% A Xtimate C 44 (250 mm x4.6 mm x5 um) %3048 A:0.4% =& L8 (TFA) Kk , 7348 B:0.4% TFA Z
W, A6 JE BB, ik 1 ml/min, A& 9% % 190 ~800 nm, 4B 35 C, &R XEFHEFAL£2~100 pg/ml LEH ALHER
3 ,r=0.9999,F A dAr Al F A 95. 1% ~97.2% 4o h TR 4 0.005 we/ml, it ZEME AR ZHAES, R
Beik ] E BN A KRR BT REF S EFRSEWN T,
KBR:RUER D HEF; REH L B AR EH WAL (EF)
hESES.0657.72 Xk FRIRED : A NERHS:1004-8456(2011)04-0306-05

Determination of anthocyanins in fuction food containing European bilberry
Duan Wei, Tang Ronghua, Tian Qingqing, Wu Qing, Chen Bo
(Key Laboratory of Ministry of Education on Chemical Biology and Traditional
Chinese Medicine Research, Hunan Normal University, Changsha 410081, China)

Abstract: Objective
Methods

To establish a rapid and simple method for the determination of anthocyanins in fuction foods.
Samples, after being hydrolyzed, were separated on a Xtimate C column (4.6 mm x 250 mm x5 pm) with
gradient elution. The mobile phases were A, 0.4% trifluoroacetic acid ( TFA) in water, and B, 0.4% TFA in
acetonitrile. Other chromatographic conditions were as follows: flow rate Iml/min; column temperate 35 °C ; and detection
wavelength 190 - 800 nm. Results The concentration of cyanidin over a range of 2 — 100 pg/ml was in a good linearity.
The correlation coefficient of the calibration curve was 0.999 9. The average recovery was 95. 1% — 97.2% ; the lowest
detection limit of cyanidin was 0. 005 pg/ml. Conclusion The method was simple, fast, sensitive and could be used to

determine the contents of anthocyanins in fuction food containing bilberry.

Key words: Fuction food; anthocyanins; cyanidin; high performance liquid chromatography( HPLC) ; European bilberry
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