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The effect and mechanism of apoptosis induced by chenodeoxycholic acid in human colon cancer HCT-116 cells”
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[Abstract] Objective To evaluate the effects of chenodeoxycholic acid (CDCA) on human colon cancer cell line and to ex-
plore its mechanisms. Methods We used cell culture, MTT assay, HE staining,Giemsa staining, AO/EB staining and flow cytome-
try to detect cell survival rate, morphological changes, cell cycle, mitochondrial membrane potential and cell apoptosis rate of
HCTI116 cells after CDCA treated. Results HCT-116 cells were treated with CDCA for 48 h and its IC;, was 0. 304 mmol/L;the
inhibition rate of 88.4% was achieved when the concentration was 0. 800 mmol/L, showing nuclear chromatin concentration and
fragmentation as well as cell shrinkage and other morphological changes characteristic of apoptosis; CDCA arrested cell cycle at
G /M phase and induced mitochondrial membrane potential low. After treated with CDCA(0. 400 mmol/L) for 48 h,cell apoptosis
rate was 54.5%. Conclusion CDCA significantly inhibits the growth of HCT-116 cells in a dose-dependent manner and arrested
cell cycle at G,/M phase, which indicates apoptosis of HCT-116 cells could be induced by CDCA via the mitochondrial-dependent
pathway.

[Key words] chenodeoxycholic acid;colonic neoplasms;apoptosis;cells

45 B W95 (colorectal cancer, CRC) J& A28 & T fb 18 %1
i gga o A A T S A b X K 0 2 2 W B T A R 43 R
TGS 6 I B AR & L AR T i, 3R A B0R T
CRC B #0 1m) 25 99 F0 J5 36 R T 43R0 IR OF 98 1) — 4> B 23R
i, #8424 H R (chenodeoxycholic acid, CDCA) $1 44 H 3a 7a-
TRB5-B IR BERR L O O A B AR S AL JE R o 2 B R TS
AR RWIEIT NS A2 — e A AL AR 1 H
b 855 A4k & W 0 JE0RE R BT SR BRI RS, CDCA H A BEAIG
JUEL Y A JIEL 61 P A 32 BE TR T A A L - iy S 2 il 2 B 2 4
A5, AR E SN G AL T CDCA fii 4 4 T IR 45 4 13697
200 8 9 T B 5 5 R0 BT R 45 Dy TG B 5L (B T CDCA iy 1k

FHML A e HE B0 76 FH G LR o A BT, P, A B 5 0
CDCA 7 G b 3 25 i 6 40 s HCT-116 20 Jfa 98 T B Ho A B #L 461
HEATWRFT . B AE N CDCA Byt e 0F 73 42 415 56 B 2% % W 11y
WA AN T %, IF M B B TR T SR A — 5 0 IR R 3R

1 #8l5A%

1.1 #E AZEm@Eamisk HCT-116 400, W & PR B i
S0 FE . PO R M EE (MTT) ., itk 79 8 (PD Iy A 2 [
Sigma 23 7 ; 5 5 -5 T HE B, A AR E APl A A
BB RKAE;DMEM K525 A Gibeo 2 8] i 47 IfiL 3 (FBS)
W) B LR A A B A R W 5 H 3500 38 ) | 9 BT AL 2
A== AR ). CO, 4k 748 (RS 3111 1 B 26 [

* BEETIR.ERARBFEESTH (81402309) ;1 B 448 BHE B3 H (132102310118, 142102310120) 5 1] B 44 20 & JT Bk 22 3 AR BF 58 545 190

H (13A180044)

PEZ B AT 001978 —) L FIh BRI AR}, E RS SBL Iy e .

#ifl{E& ., E-mail:zhaoanfang001@163. com,



3170

FEBR QR B 28 w5 A BN (Guava easyCyte 6-21) FlHH
4l KA (Milli-Q Reference) 1 H 3% [E Millipore 23 & ; 9¢ )¢ B fif
B2 (ZYF-600) 1 [ L i JE AT R 2 w5 i 3k At i Sz A Il 4%
(EnSpire) I [ 3% [ Perkin Elmer {X#5A BR 27 .

1.2 ik
1.2.1 4ifadssfiE S 403 HCT-116 400 4% 3% F DMEM

BEFRT R (A 1296 #4364 1 3% A1 100 75 B -4 5 R W
Pi.pH7.2),F 37 °C,5% CO, MEFFRF R F5 . AL HEAL A0 A
HCT-116 4013 5% 24 h J5 #47 CDCA 55 AL 31, Xof 18 21 2 ity
WA 2 b 3 .

1.2.2 MTT L K040 i 8 M 0R i ik 25 9 & 38 Wk B MTT
R 7 % W Sk (61, CDCA f ¥ B #3124 0. 1.0. 2.0. 3,
0.4.0.5.0.6.,0.7 F 0.8 mmol/L, £ SPSSI13.0 % {4 &b ¥}
B CDCA X HCT-116 2 fi 1) 24 30 bl v B2 (o Bk >f= 40 7 32D L B
1G5 fH .

1.2.3 JRARE-rerifeto (HE o) b e 20 &b B 20 40 i
0.3 mmol/L CDCA) }; 5% 48 h J5 . U KA 4 M 1) 55 3% 7 FH o
PR b 2% P (PBS) {9k 3 WK, KUk 1 min, 95% & BERE E 20
min, Ji PBS ¥ 3 %, &K 1 min, FRAKRZE Y 10 min, [k
JKYE 3 min, 7E 12 MUK Ak 5 min, B 3RKPE 2 K B 2
min, BATKLE 2 W, K 1 min, 1%L Y 5 min,
95% Z BEH P 5 min, oK £ BE PR L 10 min, 75 55 & £ BE A
ZHEPE 3 min, HEEZHIRPEY 2 K, MK 5 min,
HERE G 3t R 2 WA T WA R

1.2.4 FHWEEY A (Giemsa Je i) X B8 20 4k B 41 40 g
(0.3 mmol/L CDCA)}E 3% 48 h 5 B KA 4 j i 3% A, 1
PBS % 3 K. &K 1 min, 95% Z BE[E & 20 min, Ji PBS &
Ve 3 LI 1 min, Giemsa Qe 44 €4 10~30 min, 484 K ¥k .
FER LA 1~10 min(RLRE BL T 8D o 90 %0 H ol 3 A, o 2% @ 6
BN AR,

1.2.5  WYBER /AL 5 WA Y . (AO/EB Jefa) X 4l
04 ¥ 21 40 3 (0. 3 mmol/L CDCA) ¥5 3% 48 h J5 . I K 7 4
ML F 75 3% 7 PBS I 8 3 IR, AR 1 min, il 1~2 3 AO/EB
ARV T SO 5O AU TS LA IR

1.2.6 i 04 i S F) A S A6 000
1.2.6.1 PTEReykilign i ) o 02 e {50 20 i A 301 4

Jr %22 3CHk[6]. CDCA Ab#E¥k B 47 0,0. 2 A1 0. 4 mmol/L,
1.2.6.2 SR RS s A ARG R P 8 22X 0 SRS 30 e, 4
Fext HCT-116 4H i £ 47 74 I A 432 1) 5 W), Rhodaminel23 %
SRR AL I W ) R o R R A A AR . KR O IR S % ok
(7. SALBRLL 40 H 0. 2.0. 3 1 0. 4 mmol/L CDCA., #
8 A3 A

1.2.6.3  AnnexinV-FITC/PT XUs i Ko il 40 Mo g T- 2% Wi 4k

FRES 2016 48 A% 45 K% 23 M

Ko I 45 FAS 6] 4k )% (0. 1,0, 2,0, 3,0, 4 mmol/L)CDCA 4 B 48
h ) HCT-116 4, il A 195 pL. AnnexinV-FITC 254 i 5 &
L FEMA 5 pL AnnexinV-FITC, % LB OEEE 10 min, B
LJEMA 190 pl. AnnexinV-FITC 454 W 5 &L 40 . F A 10
pL PTYL A, 5 200 H 38 MG #8473 20 28 Ml X (guava easy-
Cyte™ 4200-0140) #:1ll . H: 7, AnnexinV-FITC 2k & {4, 5¢ 5 ,
PI 2T (65,

1.3 Siil24b 8 SR SPSS13. 0 #4785 31 2 40 47 H & %
B T s Fom 4L LR ¢ K505 T B R R R OR L 41
] FBOR o B K g8 /K e «=0. 05,k P<C0.05 HZERH
Gl L,

2 &% ES

2.1 CDCA BZF 4 HCT116 40y A K szl MTT
K 45 B @ 7x . CDCA Xf A CRC HCT-116 40 g i 4= K A Bl &
B3 4 L 9 2 )R ARl (P<<0. 05) L ILIE 1. 22 CDCA b
948 h J5 HCT-116 4 H 2 b 15.3% F7+5) 88.4% ., X
I B HE AT AL B, AT #3 F] CDCA b3 48 h i ICs, by 0. 304
mmol/L.

100
90
80
70
G 60
= 50

B
iT_E40

K a0

20
10
0

[EES

0.1 02 03 04 05 06 07 08
CDCAIKE (mmol /L)

A1 CDCA %t HCT-116 28 it &9 4 &l 1€ A

2.2 CDCA 4b#jF HCT-116 4B &2 44k  HE M Gi-
emsa Ye {6 45 B G oR, 45 0. 3 mmol/L CDCA 4t F 48 h J5,
HCT-116 20 it 32 B 3 B0 70 7 0 T 01 25 - 40 i 250 B S8 0l 20, 20
I A FE A /0 240 A% 1] 44 0 e 5 T 5 2R (18 2B.D) . AO/EB %4
ERAE TR - SR E R N A BZ RN bR |
JH0 o A G 5 5 Sy A 215 I 2 [ 200 0K IR0 R R Oy W 0 O A
AR, CDCA Ah 3 5 HCT-116 4 i 22 B0 31 70 i 98 17508
BHRE(E 2P,

2.3 CDCA X} HCT-116 #i i i &2 CRCHCT-116 44
i 28 0. 2.0. 4 mmol/L iy CDCA {EJH 48 h J5.,HCT-116 4 jity
TE& AR 3 A R AE T B AR, R 1. Hrb, G, /M 14
JiL L 451 385 i (P<0. 05 » S J 240 Jifd bt 5] 1] fl 9 2> (P<C0. 05) , L
& 3,

*1 CDCA 3t HCT-116 4 B B B &9 2% Il

ikl Go/Gr 1) P ifE 2 SO P i 22 G2/M %) e 22
X M 2 56.935 27 6.254 2 27.173 05 3.241 4 15.356 01 2.105
0.2 mmol/L CDCA 4t ¥ 21 39.415 01 4.0357 16. 722 26 2.4150 43.264 91 2.103
0.4 mmol/L CDCA 4 Fii£H 29.983 25 3.474 1 18. 940 66 2.740 4 50. 928 29 3.874




FTRES 2016 458 A% 45 K% 23 19

3171
HEZ: B Giemsaikta AO/EB#f2
-
.
&

o A%
B > e
1,32 g ‘%—, .y,

=
G
=
2 CDCA 3 HCT-116 4RRE 2SI 8200 ( X 400)
70

A J v A7 B e AT A 35 DL I 4
2.5 CDCA Xf HCT-116 4@ I8 T- /952w 0w AU =X 40 A X

@ pp—— 6z I 8 4R RE R X BGC-823 41 Jifd ] 7= 3R 1 52 i) &% B, 76 — E Mk
% 0 0.2 mmol /L CDCA Abi24 E T N B 2 e R B T 0B O T R e R e 0.4
g 0 0.4 mmol/L CDCA Ab324H

mmol/L ) CDCA /£ F T~ 4 g 8 1= 3 35 #1] 54. 50 % . R H 1=
HIKF) 27.52% (P<C0.05), i3 2. & 5,
x2 CDCA 3 HCT-116 AT R M (%)

Go/G1 S G2/M
B3  CDCAxt HCT-116 40 i 5 81 49 8 N A5 I N e I
AR TR MR AR
2.4 CDCA Xf HCT-116 4 g i A oL A A2 A4S gpmen 90. 21 0.95 0.22 8.62
%E%’Fﬁﬁ CDCA {;&E E’Ji bu,ﬁ@,%ﬁ'ﬁﬁ@fﬁ%ﬁ, Fﬁ% 0. 2 mmol/ L. CDCA kb¥f£H 68. 39 18. 14 7.81 5. 66
e e i B T B A e I o s
CDCA AR MM MW TICMEE R0 B2 MR cooamma s05 2ms mss 1
W% Bt Rhodamine 123 WJREJT T [, 28 St o J32 2 7 0l 55 » 400 it 2
o Plot P03, ungated o Plot P03, ungated oPlot P03, ungated
]} 1 ]
o ol o
¢ g ¢
[ o o
1 £§ 1
3 of 3 of 3 o
0 0
N 8 N
& 8 g
L) b L)
1A 1B 1C
o y [ep o
10° 10t 102 10°  10* 10° 100 102 100 10 100° 100 102 100 10

A Green Fluorescence (GRN-HLog) B Green Fluorescence (GRN-HLog) C Green Fluorescence (GRN-HLog)
AL ;B 0. 2 mmol/L CDCA AbPEZ] ;C:0. 4 mmol/L CDCA 4bHi4 .
B 4 i 3 20 Bl R 44 0 £ A A BE BB far



3172 FREF 2016458 A% 4545 234

4, Plot P02, gated on PO1.R1 % Plot P02, gated on PO1.R1 nglot P02, gated on PO1.R1
{862 022] "i5.66 781 1493

g, Ly LA

T v4° T x .

g g g

e 2 « . s -

@ . L™ 1 - «4_;4‘

§§i 29 g =Y .

3 S - :

s & B I

., g £.] %

° 2‘ T o - O . ng

@ o o g

® el 1k @ 31C-.
o,|90.20° : 095| 68.39" i 18.44 | . {3057 ¢ :’ . 7152
10° 10 10 10° 10" g0 10! 102 10° 10* 10° 101 102 10° 10

A Green Fuorescence (GRN-HLog) B Green Fluorescence (GRN-HLoq) C Green Fluorescence (GRN-HLoq)

AKX IRA]5B:0. 2 mmol/L 4320 ;C:0. 4 mmol/L CDCA 434 ,

B 5 e =0 48 B AR 46 i) 0 B O T 1 O

3 it e

MR T A & R R AE T R A AR, H A
5 bR AN M B R T B R R T TR i — A R E AR S
W TBE . ARG vk 45 s HCT-116 40 1 N ik 16 41 8
WX T CDCA X HCT-116 4 i (¥ % 58 40 i /5 F & 5 5 LA
TR . ADFSEIESE T CDCA fg % 7 4% b 1 4 45 B
HCT-116 41 i (15 57 . I HL 52 20500 AR 1k . 3 b ) i A
oAb 285 W)V T 45 i R A R 45 SR — YL [l R S
Wt 3 CDCA 7l %5 HCT-116 40 7= A4 Wi Wiy -3 4 .

PR T 0 0 3R IR R A R AL Y R AR . 4 CDCA i &
Ab BRI 1) HCT-116 4 i £ b 14 B r o Je IR, H. 6 G 25 9 ¥k &
BT A5 S 0tk B 40 M BT o b B Rl £ . % CDCA f
HE B A 1 2R R & 7215 HCT-116 40 Jfg 8 T 09 4 1 2% 3%
N o AT g 2 AR B A RS I 40 A R T % 1Y 45 R R B CDCA %
T HCT-116 40 i 8 T H A e B AR i1k

200 0 D 30 ) R s 2 A S b R A A K B — AT R i
VEZ YU 25 WK A0 0 R 0 L HE AR G /MO R g R
. CDCA %A 48 HCT-116 20 Md B #E G. /M W], IFwf
fie 5 1 4R AR B RS HCT-116 40 i U8 1=, 3L B CDCA 1T 3
S P HCT-116 400 J&] 300 328 A2 DA i 400 o Fie g 200 i 1 2 < 1
B 10 e B PR T DL A B R IR T B — 2 0 T 5 R
P B AR B A H IR 3 A 45 7% HCT-116 41 g )4
TS RHLH] X T — 2 F 5T 45 1 98 400 i 08 T A i ML) Bt
o ged (e F 5% R A Al E B A 4R SORN SR N R R L

S &k

(1] B I vk BH 8 0 55, 45 1 i i iF 55 3R S e 22 1) .
T [ 52 518 Wi 2% 2009, 13(8) : 1134-1137.

[2] LiJ,Wu WJ, Yang JB, et al. Effect of chenodeoxycholic
acid (CDCA) additive on phenothiazine dyes sensitized
photovoltaic performance[ J]. Sci China Chem, 2011, 54
(4):699-706.

(3] k&0 . B 52, 8 2 S HIR 5 A £ SRR Y &
T W] A 5 A9 TR, 2014, 31(1) . 47-50.

(4] Mk, &8 R AR 2593697 (] SR 2
A ABFF.2010,15(6) :358-362.

[5] Keene CD, Rodrigues CM, Eich T,et al. A bile acid pro-
tects against motor and cognitive deficits and reduces stri-
atal degeneration in the 3-nitropropionic acid model of
Huntington's disease[J]. Exp Neurol, 2001,171(2):351-
360.

[6] Song W,Yang HB,Wang SM. Apoptosis of human gastric
carcinoma SGC-7901 induced by deoxycholic acid via the
Mitochondrial-Dependent pathway[J]. Appl Biochem Bio-
technol,2013,28(10) :2273-2289.

[7] Yang HB,Song W,Cheng MD, et al. Deoxycholic acid in-
hibits the growth of BGC-823 gastric carcinoma cells via a
p53-mediated pathway[]J]. Mol Med Rep, 2015, 11 (4):
2749-2754.

[8] de Souza PM, Lindsay MA. Apoptosis as a therapeutic
target for the treatment of lung disease[J]. Curr Opin
Pharmacol,2005,5(3) :232-237.

[9] SWorik. fE¥Res, KEL 5. £HEFFLE WA LoVo 41
TR R LS SR L], o B b 2 Jg . 2013, 38
(13):2191-2196.

[10] b . 3. RE SRR VE T 45 W HT-29 40 M = 5 9 =
FRRHE R A e R LT 52 2 W 516 97 4+ 35, 2006, 20
(11):784-786.860.

[11] S22 MR, BRI 2k B SR Y i 5 45 W i HT-29
A0 PR T A LR ST LT ] A BE 2 R 4B 44 4R, 2010,20
(6):35-38.

[12] 22 1Af A — 3k, 3R = b 1 6 i T B 0] i 938 4 e 00 il 4
FwEFE 1], S B AR 3K, 2006,20(3) : 246-247.

(137 SR . % 20840 1 25 1% Ji 40 Bl HT29 14 5 175 5 40 i S 39
RELT 4 FF T S ML AT S LD, ) M - g 7 BE R R 2%, 2014,

(Wi B #7:2016-04-08 &[] H 11 .2016-06-21)



