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Study on the role and mechanism of curcumin in oxidative stress and inflammation induced by
deoxycholic acid in human Barrett’ s esophagus epithelial cells Feng Cheng, Lv Jianrui, Wang
Jin, Zhang Jun ,Cheng Yan. Department of Anesthesiology ,the Second Affiliated Hospital of Xi’ an Jiao tong
University ,Xi’ an, 710004 , China

[ Abstract] Objective To explore the intervention effect and molecular mechanism of curcumin
on oxidative stress and inflammation induced by deoxycholic acid( DCA) in Barrett’ s esophagus epithelial
cells( BAR-T). Methods The treated BAR-T cells were divided into control group,curcumin group( 10-
100 pmol/L) ,DCA group (200 pmol/L) , curcumin ( 10 pwmol/L, 20 pmol/L and 40 pmol/L) + DCA
group ,and PDTC( 100 pwmol/L) + DCA (200 wmol/L) groups. OE19 cells were divided into control group
and curcumin group (20 pmol/L,40 pmol/L,60 pwmol/L and 80 pwmol/L). Thiazolyl blue (MTT) was
used to detect the inhibition of cell viability, ELISA and reverse transcription ( RT ) -PCR were used to
detect the level of inflammatory factors[ IL.-6 , tumor necrosis factor( TNF)-a ] protein and the expression
level of messenger RNA ( mRNA ) , fluorescence microscopy and flow cytometry were used to detect the
level of reactive oxygen species( ROS) , Western blotting was used to detect the protein levels of nuclear
factor( NF') -kB pathway. Results ~Curcumin inhibited the activity of BAR-T cells in a dose and time
dependent manner,and had a stronger inhibitory effect on OE19 cells under the same conditions. Curcumin
(20 pmol/L and 40 pwmol/L.) significantly inhibited ROS production and the upregulation of 1L-6 and
TNF-a expression induced by DCA, and significantly inhibited IkB-a phosphorylation and nuclear
translocation of p50/p65. Conclusion Curcumin effectively alleviates oxidative stress and inflammation
induced by DCA by targeting the ROS/NF-kB signaling pathway,and has certain low toxicity.

[Key words] Curcumin; Deoxycholic acid; Barrett’s esophagus; Reactive oxygen species;
Inflammation
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1. WL 20 s G 4 A B (%) 7k A2 Ak N Barrett £
B R AN ( BAR-T) 4 bk i 78 223838 2430 —
P& Bt Tk AR RS B . AR EAC OE19 41tk
P ol 25 2 B K 2 V4 i = Bt s IO A R 2 EE
R AR (DCA) MHEMEEE (MTT) A1 — B 56 7.
(DMSO) I [ 25 [H Sigma-Aldrich 23 &), L%k —#i At
SR LR (PDTC) W A L3 = KA F], N-4
Pk Dt 2R (NAC) W H PH 2R R AR A H) . EDTA I 4
PRI AL TABRA R, BG4 M (FBS) 14 [ 2
Gibeo 23], #H#EH HI (Histone H1) PR TEFEPTIA (1:
1000) 13 [ 355 Abcam /A7, b A NF-kBp65 £ 7
BEPTIA(1:500) AT BT A p-IkBa (1:500) I [ 3 [#
Cell Signaling Technology AT, Pt A GAPDH B TR
PR (1:1000) 1 [ 55 F Merck Millipore 23 ], 35k
REFPRIC —Pi A 3£ E Abgent A H], IL-6 Fl TNF-a
ELISA 7] & W [ 2€ E R&D Systems 23], 27,7 -
RPHEE IR (H,DCFDA) #5411 4 35 [ Invitrogen
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2. ik

(1) 4M 8535 % BAR-T 4803537 T& FBS 80 ml/
LB R i Bs 3R 562 b, LA €O, 50 ml/L M AT
16 37 CHEIR P FFE IS . & EDTA 19 2.5 ¢/L
I 2 1 AT A S A A, BBOR R A A I A B T S,
AR ERE 3 K,

(2) MITT A0 200 0 376 14 470 o1 155 00 < % 5089 BAR-
T 240 R T 96 FLAk ,80% fili & BT, 43 A % A4 (T
I3 BEFE WG BE 1000 f%5 1) DMSO) \ 2B ZE 4 (10 ~
100 wmol/L) ,F 37 °C 5% CO, 5 FE 1h3h 6h,
9h.12 h 124 h, OE19 4Hfa[n] F-AbHE, 53-%F BRZH (JCif
THEEFRIMRE 1000 1519 DMSO) (22 5 2 4H (20 wmol/
L.40 pmol/L .60 pwmol/L #1 80 pwmol/L) ,F 37 C 5%
CO, %M TFME 12 h , BFLIMA 120 pl 5 mg/ml MTT
BEH 4 ~6 h, JIA 150 pl DMSO, Ik G 28 46 4 T
490 nm PAAL I E WG (OD) . HHB 5 HEAL,
SR 3 W, MR (%) = (0D — ODyy, )/
(0D = 0D, ) x 100% |,

(3) ELISA i £ FH 7K XFEUH A BAR-T 40 Jifd
AT 6 fLAR, 53 A% 4L DCA 41 (200 wmol/L) (2
2 (10 wmol/L .20 wmol/L 140 pwmol/L) + DCA 4
F1 PDTC (100 pwmol/L) + DCA (200 pmol/L) 4 , Hi%eF
LW RLLIE 6 h 5] PDTC AbFH 24 h, 885 T DCA ib 3
30 min, YA AN WS W, LA 1 000 r/min F% 32 O
20 min, KH ELISA 7| &l 1L-6 F1 TNF-o fY 2K H
K-

(4) %5 5% (RT) -PCR KI5 ff RNA (mRNA) 7K
S 4 43 2H R0 T[] ELISA., B RNA 2 B0 7
( TRIzol) M ZH it 42 B RNA, RT Master Mix 7
B S G L cDNA AT I . DL B-Actin /E R IH—
Xt R FEPR K DL ACT (87K, BT A7 5 34 48
ABI ZOGE 7 PCR S &G0, MY B & 4k15 CT
{B, P52 85 2 pr 3 PR AR X e 3k K-
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FH R (40 pmol/L) 4 ¥ K (10 pmol/L.20 wmol/L,
140 pwmol/L) + DCA 41 Fl NAC (5 mmol/L) + DCA
(200 wmol/L) 2, FilSe2h T2 Z AL 6 h 5{ NAC
RbFE 24 b 4RJ5 DCA 403 30 min, 4% 1 ml IR 3R
FEFIIA 10 pl H,DCFDA , #5605 E 30 min, 5 10 min
Sl 1 IR, — B AR R A R P A e R,
2H 500 pl T =i f Rz ROS 7K ; 3 Ab— o3 E
PAEDOL WM T, S8 5 0 F R %G R (FITC) I
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55 ¥ 19 ( Histone Fl GAPDH [ R >90% ) ,
£ 10% SDS-PAGE 738, J5 % #4 3| PVDF i |-, 1 x
TBS/0. 1% Tween20 ( TBST) PHWT IR 5 I A—i, B %t
JHE 4 CRRBE R, ZhiE G, Rk
SEAE I £ A6 NF-kB 3 % 55 15 [ NF-kB p65 7t
(p65) .p50 R AL NF-kB M o p-IkBa) ] B2
KK

3. Giitep b 3 0 SPSS 19. 0 Bk kAT 40y
Bro FEEIESMBTHRERLL v 5 3o, Z4 R
BRI Z R T 208, AR P LLECR F Dunnett 1
5, LhP<0.05 BAREFAZRIIFEL,

# =X

1. 223200 4 B 3 1 0 7 232 9 5 i . 40 .50 .60 |
70.80.,90,100 pwmol/1 Z£# K 2 BAR-T i fifl 6,12,
24 hJE TE PRI 2R 35 5 T R B B4, 60,70 .80 ,90
100 pmol/L ZE T Z2H BAR-T Ml 12 24 h J5 s P4
RETRAEM 6 h J5 (P <0.05), WFE 1, 40
60 .80 wmol/L ZEH EAEH] 12 h J& BAR-T 4 g M40
AR 2 T HX R 20 .40 .60 .80 wmol/L 2% ZAEH
12 h J5 OE19 4 Jf 7% 14 41 i) 2 45 5 T H X |, 40 .60
80 wmol/L ZEHEEMEM 12 h J5 OE19 2 i 3 R4 i 2%
¥ TRZKFE BAR-T 4008 (P <0.05) , W2,

F1 ARFKTEEZLAIT BAR-T 415 7% P %
B (% ,x £5)

2157 6h 12 h 24 h
X HEZH 0 0 0
10 pmol/L ZEHEH  1.99+1.03 4.01+2.98  4.88+1.91
20 pmol/L £ HEL]  2.07 +1.42 8.21 £5.42  8.79 £12.40
30 wmol/L #HELH  5.52+0.83  11.14+6.15 12.57 £9.56
40 wmol/L ZEHE  13.08 £9.26° 19.45+6.77° 21.95 +10.80°
50 pmol/L ZEEE  18.23 £5.45° 28.63 +7.15° 34.84 +8.75°
60 wmol/L ZEHEA  30.51 £4.12° 31.34 +7.75" 42.11 £2.31%

70 wmol/L ZEHFEH
80 pmol/L ZHHH  53.43 £4.05°
90 pmol/L W EL  53.34 +3.50° 56.86 +6.45 68.87 +8.36%
100 pmol/L KA 73.12 £9.09°  75.63 +£3.37 75.77 +5.89

39.41 £5.02%" 47.84 +6.87*
48.52 +7.89* 64.98 +8.08*

38.24 +8.67*

TE: G IR L, P <0.05; 5K 6 h LE#, P <0.05

R2 AEIKFEZEEZAHE BAR-T ZUHEH OE19 41/ 12 h /5
TR R R LA (% ,x +5)

400 XFPE 20 pmol/L 40 pmol/L 60 wmol/L 80 wmol/L
BAR-T 0 821545 19.45+6.77° 31.34+7.75° 48.52+7.89"
OE19 0 13.86+6.67* 36.32£3.96" 60.62 +4.36"> 85.77 +2.42%
(1l —1.146 -3.717 -5.699 -17.809
PH 0.316 0.021 0.005 0.001

T S RA0E R I He A, 2P <0. 05 5 [F K F-PIFh 40 He 4, P P < 0. 05

2. L E N BAR-T 400 RAE R F mRNA FlZE

F1 35 7K F B9 52 1 . DCA 41 BAR-T 40 ig 9 1L-6 Al
TNF-a ) mRNA FE (32 18 K00 B ALY T i 5 22
B2 (20 wmol/L) + DCA 41 ZEH# &K (40 pmol/L) +
DCA 41} PDTC + DCA 4 BAR-T {0y 1L-6 1 TNF-
o [ mRNA FIE R B KFE DCA BT (P <
0.05), FEEZ (10 wmol/L) + DCA ZH BAR-T 4 jifd N
IL-6 1 TNF-a i) mRNA FIEE 13 357K 5 DCA 41t
BESHTGEITFEEL(P>0.05), K3,

F 3 FEEFN BAR-T 40 P9 2 0E KT mRNA FIEE

PRI BRI (% 5)
.6 TNF-a
25 5

mRNA & (ng/ml) mRNA & (ng/ml)
popicEiil 1.00 £0.00 27.67 £3.05 1.00+0.00 25.70 +4.16
DCA 4 3.70 £0.82* 71.66 +10.96°4.50 +0.66 68.57 +9.50°
FHF (10 pmol/ L)
DA 4] 3.63+0.45 66.06+9.29 4.27£0.93 70.66 +7.09
LR /L
FHRQO pmol/L) | o) L 37 40,33 £8.08" 1,70 £0.46" 31.67 £5.13"
+DCA 41
FHF (40 pmol /L) b b b b
DA 4] 1.40 £0.17° 36.76 £4.51" 1.66 +0.69> 37.11 £8.50

PDTC + DCA #1 1.10 £0.40" 44.00 +9.85" 1.20 =0.11> 54.01 =12.49"
. SXTHRAL 3R, P <0.05; 5 DCA 41 kb3 ,PP <0. 05

3. ZHZ M DCA XF BAR-T ZiiJfd i ROS B0 .
BT WELA L, DCA A1 ROS-up 2H %4} i 40 2 91
TR D (E 1A ~1C) ; ZE R AT DCA i & 1)
PN, Be B ISR B DCA 5 & 19 YR 22 8 R K P-4
T /b, 253 % (40 pmol/L) + DCA £H iy 3 i 7k FH
BMEBF(E 1D ~1G) , NAC Wl #14] DCA i & 1 75%
(B TH) . 2252 (20 pmol/L) + DCA 41 (191.69 +
13.01) . 3% # % (40 wmol/L) + DCA #H (89. 91 +
20.43) NAC +DCA #H(98.77 £21.12) BAR-T #iffirf
ROS /K F- 3 i Z{% T DCA 2H (371. 84 £99.68; P <
0.05), 2 # % (10 pmol/L) + DCA 4 (329. 55 +
34.42) BAR-T 4ififiH ROS /KF-5 DCA 4 i 2% 57
Gt #FE X (P >0.05),

4. FHEX BAR-T 410 NF-«B 18 i 5 11 95200 .
DCA # p-IxBa 7KF- 4L p65 Fil pS0 25 K- 1
FEASBEALMBEENBAY T &, 28R
(10 wmol/L) + DCA 4  Z 8% (20 wmol/L) + DCA 4
HIZET Z (40 pmol/L) + DCA 4 414 P p65 Fl pS0
FAKFEEEAS SED AR DCA HEL, 2
2 (20 wmol/L) + DCA 41 135 # £ (40 wmol/L)
+ DCAZ p-IkBa 7KF42 DCA 41 [#IK; PDTC + DCA
21 p-IxBa 7K 404 N p65 il pSO 25 /K F- Az 2
F1 5 58 A5 DCA I FE% (P <0.05), WL
4,
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B1 2t EE T L2 Z M DCA X BAR-T 4 ROS M5 [ A Xf BE4L ;B DCA 41;C: ROS-up 41;D: ZH R ;L. ZHEK (10
pmol/L) + DCA 4 ;F: 28 2 (20 wmol/L) + DCA £ ;G ;228 2 (40 pmol/L) + DCA £ ; H:NAC + DCA 41 ; 56 e, x 100]

FTa EWEX DCA BT BAR-T 4 NF-«B 15538 B8 Rk K -1 5210

g1 A SEH B 5 S E A A
p65 pS0 pS0 p-IkBa p65 pS0
POyt 25.49+9.97  26.83 +£15.24 93.80+15.57 108.03 +13.80 33.12+12.03  26.86+7.33 24.16 £10.91
DCA 4 129.77 +28.94% 136.62 +56.62% 81.69 +20.77 102.63 +£30.32 113.59 +49.65* 162.13 +37.23*130.32 +14.38*

ZHHZ (10 pmol/L) + DCA 41
FHEZE (20 wmol/L) + DCA 4
LW E (40 pmol/L) + DCA#H 21.43 £8.26"
PDTC + DCA 41 15.63 +10.35> 33.73 £6.38"

60.51 +25.38" 74.41 +31.93> 79.26 +18.49 94.78 +21.81 89.36 +19.83* 75.25 £19.01" 76.43 =14.88"
51.94 £19.83" 51.41 +31.45> 83.21 £16.76 95.21 £25.56 60.97 +19.83"
27.24 £13.92> 76.23 +23.05 104.83 £20.19 33.74 +15.42"
87.82 +15.17 110.31 £15.65 42.16 £21.95"

61.81 £15.22" 51.17 +17.32"
27.96 +5.16" 25.09 +7.95"
17.24 £9.03" 31.58 +10.61"

1 SR HRZH L #R, P <0.05; 5 DCA 4 L%, P <0.05
it i
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30 min ) §il#% BAR-T 4l g 2 37 41 i 5 E 455 AL {3t /5 J09 A

I o AREAFASRZ A 0 I35 4 1 R B, AT DL A R E P
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B EAC) B &0 R A B BT AR 5E 45
TR, ZEE X BAR-T 4035 1 B4 400 il Bl 751 2 %) 384 m
IV ) ) SE A 20 15 0 [R] 50 B T, 22 3 R 4 EAC
OE19 4 fifg i 3 i 7E FH 58 T BAR-T 40, 3 $2 /R Homl
REXTIEH A A s PE A X AR, X — R B, BT 2 R
A BB 2 426 b 0 S 9 200 L[] s AN 532 i L 200 B T P
430 T HABBEIE M A R B R, 5T
R 28 B R AL B ) /N UL SRR 2 I 8 AT 52
ARAEY Guan 2P B AL FRAY /N BRUARER G
FAk, REARE HEEA BRI EZE (8 ¢/d),
PRJG A S i g

EAC MY RA K LM 90T iy 5, X 4k 2 Fihofl
PO 5, 2L 1B P -« B 3046 X1 (TIKK-1kB )
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i TR figf ik 42 4 fk %2, 3 B0 NF-xB 4k (4 p50/
p65) A B BT i A%, TEAHREAZ N, 16 fL 1Y NF-xB
55 FEE DNA 351, R S IR ZFPE R 40 i R 7
(U TNF-o \IL-18 \IL-6) F1 &tk A (41 1L-8/CXCLS |
CCL2) . 3XEEA>F L 48 S5 MU G2 40 i ( 4n vk
AN BRI ) | T B — 18 M R O SR . X Fh
FReE i R IE R A 237748 ROS 1 RNS, X 26 P 7 Fl 48 4k
Yy IR AN B8R T 98 20 A7 36 1 SO IR T
H2575'5 DNA #5145 A D 20 R A e o, 348 i 1 4 41 g
ENMERE ARG AR 2 ) Ak T 45 B ek 7 200 i ok ok A
I GE W, AT 5 v 22 0 2R S 50 o A 1 10
DCA L R T TNF-a 1 IL-6, L H EEEE
(40 wmol/L) +DCA #H , HAMHI#F 1 55 PDTC AL, 2
LI, R B K5 NAC #AEMH DCA S
ROS, ARWFFEibdE—LHRT T £\ R KPR ITA ML
YEFMHLE] i i 0 i NF-xB 3l 5 IkB-o 1) 85 iR
LA p50/p65 B AR 5 ok Kk BT R ST A L i1
o BARZEW RGN N — Pzt A R, B A 0T
I8 K IR 2 W R A FEE KRR AT R &5 5 ROS A
JE AR K- 22 B R 4 (=50 pmol/L) 4
BRI AR, 4 LR AETHIR A £ ROS J
T A T AR 8 I, 18 R AR s R EL A B O
B —IUEE X Barrett B ABERIG RAF ST, 2305
HZET d IR 500 mg R G, B FEAMLIE K
TR E T R, 28 v R B I PR R IE 5K
A RS RO B R F IR RAES 7, 6T
FEH R RIRAFAEAE WA AR Y [ 81, 30 By B 3l ok
ZRMEH S HOE AL L2 B Ik R R W
FARRY PL SEE R

AR FEAFAE— 8 R R L AR 52 55 A 248 7K T 35
R, B2 SR S S, Rl T2 R AP
AR, ABIEFE A I W & B ROS (9 ELHEAE T, T H:
P BUEAR Y A B 5 TP A TR e R S ] 2 bt
AR TS R — DR

g LR, 22 ¥ 3l L ] ROS/NF-kB 15 5 i
%, %M DCA i F10 S8 LI 5 S0 RV, AR Tk
FE Y, REKIE R Z MR LW & R
TN AFREAZ IR S & YR 25 & [RIE M, T
R 4 A B e T 97 A ek B AL T AR
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