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Curcumin suppresses cigarette smoke extract-induced oxidative stress through PPARY/

NF-kB pathway in human bronchial epithelial cells in vitro
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Abstract: Objective To investigate the effect of curcumin against cigarette smoke extract (CSE)-induced oxidative stress in
human bronchial epithelial cells and explore the underlying mechanism. Methods Human bronchial epithelial cell line 16HHBE
was treated for 24 h with curcumin, CSE, CSE + curcumin, and CSE + curcumin with transfection by a short hairpin RNA
targeting PPARy (shPPARY). MTT assay was used to observe the changes in the cell viability after the treatments. Quantitative
real-time PCR was performed to detect the mRNA expressions of tumor necrosis factor-a (TNF-a), iNOS and PPARYy in the
cells, and the protein expressions of iNOS, PPARy and the phosphorylation of NF-kB p65 were detected using Western
blotting. Results The treatments did not cause significant changes in the cell viability. Exposure to CSE for 24 h significantly
lowered PPARYy expression and increased TNF-a and iNOS expressions and phosphorylation of NF-kB p65 in the cells. The
effects of CSE were significantly suppressed by curcumin, but transfection of the cells with shRNA-PPARy obviously
abrogated the suppressive effects of curcumin. Conclusions Curcumin suppresses CSE-induced oxidative stress and
inflammation via the PPARY/NF-kB signaling pathway in 16HBE cells, suggesting the potential of curcumin in the treatment of

chronic obstructive pulmonary disease.

Keywords: cigarette smoke extract; bronchial epithelial cells; 16HBE cells; oxidative stress; PPARY; nuclear factor-kB

Y75 H#P:2018-05-27

E&WH . RKE R (2016A020215099, 2014A020212627) ;] 75
A OH SRR A A (I REE S 2 96w b W) 45 Bl i 1)
(2017A030310286) ; |~ M 7 B} 2= #F 5% & Wi (— Wi H % )
(201707010282)

EE B A W, 1 S R BRI, E-mail: zhutao063020@163.
com; itk , B -H-FFE A , E-mail: 775710485@qq.com. AR ¥ itk
[ e

BIEEE B k&, W+, FAT B, W+ OF 55 28 S0, E-mail:
denghj51889@126.com

181 BH FEPE Rt (COPD)AE Jyfme i LI I PES
ESAENESA G , OISO SN 4 KB, F
FER BT K BRSSO RFSEE ) S S BT 28
iE SV 7B COPD AL FUR JEIAZL ORIt
Aok R B SR AR ORI S SN A SE G v it
FIR T B S a4 1 1y T R 86 L 0 3% 52 My
(PPARy) JEBCHASH AR s IH - TED LR T |
A AT S AN 3 B o A5 TR A T2 A
o WA B PPARY HAT JATT Il S e R i VR TS,



- 1210 -

J South Med Univ, 2018, 38(10): 1209-1214

http://www.j-smu.com

AT RRVE AT SO N FI COPD SR8 P e i
WHE PR ZE RN YR ZE e
) —F BT P AR R N, A B 4T 4k AL
T M B R AR R T AR R AR P T B 2 A
Y7, KT R I, ZE R IR0 5 1 PPARYI
A 534 AT IE L 288 R s A AR S5
ST SN RV AN B S A . SRR B B
B HERPUA BRGS0 NF-«B {5 i %
7 E2 A 7 2(Nrf2) 45 {0 ELAR 2 F AL A B
. % PPARYZEIRHERAE NI L IECsg e+, I8
LEWR L FINZEERE S 5152 PPARyRIA %)
AH G WE 7 AR S 504 4 FH 22 5 28 X v S0 A 25 $2 B
(CSE)SM N<A Iz 16HBE U4 T 170, Mg
X PPARYFINF-kB ik FE AR, i — 245 22 8
F X COPD BRI TAEH S 5 PPARY/NF-«B {55 F% 11Y

1 w7 iE
1.1 KAV Fattkt

NAGE R4 16HBE 4tk (b =Rk B _E i
MR AL ) ; 22 K (4lE>98%) (PH L4215 ; BLRNA
& (U A A 5 ;254 cDNA G i &
PCRiA7 £ (Takara /A ) ) ;iQ™5 Multicolor Real-time
PCR Detection System ( Fi %k ) ; SARNA-PPARy (sc-44220-
V) i1 shRNA-scrambled (sc-108060, 5 £ X} & shRNA)
(Santa Cruz) ; FRHT A INOSHLIA  FlBit A PPARYBTIAR B
HLANF-kB p654iiA . Bt A phospho-NF-kB p65Fiif
H1 ELHE A B-actin $i 14 (Santa Cruz) , DMEM 5 35 3t
(Gibco) , /M IMYE (PUZETE ), FHEE(gal) , L (g
4, Tedia) ,DMSO( I IEAN,, [EZ54E 1) ,MTT a7
& (Promega)., HAARI R orHrati,
1.2 2mfe3EF % sShRNA-PPARy#: H s R %%

16HBE 4t FidE R e & 10% FBS.100 g/L %
%100 g/L {77 £ DMEM B35, & 137 °C.95%
23K,.5% COMHENIEFR . H548 hisii fLAK 1, vt
BRI T, AR RIS ik, i e
shRNA-PPARy F1 shRNA-scrambled X} 16HBE 4 il
24 h, WiZZ shRNA-PPARy T 16HBE 4fififd PPARy#:
SERINHIVE T AT 24 hJ5 i gPCR Filwestern blot
X PPARY AT, T /i ShARNA-PPARy %
bR
1.3 @R Tk
1.3.1 wiasas ik 16HBE 44 A L Fa it &
2] \CSE 41 ,CSE +2¢ # % 41 Fll CSE +3 # & + shRNA-
PPARYZH . R4 SCHRA 21 7 1l 45 CSE™ ™, JLrfxf
FEH 4N A PBS -0 24 h; 3282 41 ALk B hy

25 pmol/L 1) 22 B R I MHEA T 111 24 h; CSE 4 A
CSE (k& H 2%) 1751 24 h; CSE+ZE i ZE 4 AL
J& 24 25 pmol/L (N Z BRI T T 7 4 hAR TG 4G T
CSE (LUK JE H 2%) T-7il 24 h; CSE+3% % % +shPPARy
2 7E 45 T sShRNA-PPARy T 7l 24 h J& Jin A L4 FE
25 pmol/L 1Y 22 8 R T 7 4 h, JKJ5 1/ A CSE
(ZURPE R 2%) T 11 24 h, £ T4 o 5 $2 504 it
MRNA FIFE - FE T-80 CA5H]o

1.3.2 @i ERL A (MTT IR EXE) O K4
JHLTH AT B ER AR A, 30 T 96 FLIE TR, AL
1100 pL 2475 5x10° 4 . I EE I JC I 1 55 77 4 A
16~24 h, ffEguff a5 Ak, A MTT L @it 0 hAn
24 hin B4R A FORAS A TN , SR S 5, i
5 1 (% ) =3 7 B[] 5 (OD - #i 4H/0D X #R 41 ) x 100
(%),

1.3.3 QPCR #: | 16HBE 2m fi. TNF-a.. iINOS #= PPARy
mMRNA & A #m T3 24 hJ , 1 18 gPCR A & i
PHEEAIE RNA, 5147 : TNF-a1E X 5-CTCTTCTC
CTTCCTGATCGTGG-3', Jz X 5-CTTGTCACTCGG
GGTTCGAG -3'; PPARy IE. . 5-ACTGTCGGTTTCA
GAAGTGC-3', Jx X 5-ATGGACACCATACTTGAG
C-3';iNOS iF X : 5-CACAGAACTGAGGGTACA-3',
JZ X :5'-AGAGAGATCGGGTTCACA-3';B-actin 1 X :
5-CTTAGTTGCGTTACACCCTTTCTTG-3', & X : 5"
CTGTCACCTTCACCGTTCCAGTTT-3, {iiffip-actinfE
RNSEE  ffH 22 2T AR B RS ARR TR A
AACt=(Ct,51—Ct, pacin) TIZH-(Ct, 55— Cl g acun) X HEZH 1
1.3.4 Western blot ;% #- ] 16HBE % 2, ¥ iNOS., PPARY
B8 KA VAR NF-B p65 & 11124 h i, #i BRI
o (5 = e Y el RS A= At W AT o1 L1
HEMEF UK (SDS-PAGE) , SR 5 7 7% 2 il MR 41 4 R UE A
b B RE TR £ 1 h, Sl A BB S sE R TA
PPARYy(1:1000) . phospho-NF-xB p65(1:800) . NF-«xB
p654iA(1:800) FiB-actin(1:1200) ,4 CHFF 7 , Vs
JE IMAAER BRI b 12 ) —41(1:2000) , FH
ECL i 7 5, FHEE UG 34T RS T4

135 Gt F &k THERRDIBEREZE LR, R
JH SPSS17.0 AT 5L A 3 )y 22530 H7 , 2 8 LR T LSD
1:,P<0.05 2= A geit=r i Lo

2 &R
2.1 shRNA-PPARy## # j& 16HBE PPARYy#) % ik /K -F
) R

16HBE 41 fitd % %t shRNA-PPARy Fil shRNA-
scrambled 24 h J , ffi ] qPCR F1 western bloti2:%f PPARy
MRNA FIHE I RIE BT 7007 , A EE 4 sShRNA-PPARy



http://www.j-smu.com

J South Med Univ, 2018, 38(10): 1209-1214

- 1211 -

JE 4 PPARYZSE AT HRH B i R I%:(P<0.05, & 1,
22 1), 1M sShRNA-scrambled 20 Fl1% BEZH & W, i 3% 2%
(P>0.05,K1,%1),

W W - PPARy
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El1 16HBE 4 PPARy western blotZ5 R
Fig.1 The western blot results of PPARy in 16HBE
cells.

*1 16HBEZHAf1PPARy MRNAFIE BHIFRIAKTE

Tab.1 Changes in mRNA and protein expressions of PPARy in
16HBE cells transfected with sShRNA-PPARY (n=5, Mean+SD)

Group PPARy mRNA PPARYy protein
Control 1 0.98+0.05
SshRNA-scrambled 0.98+0.04 0.96+0.03
shRNA-PPARYy 0.18+0.07* 0.21+0.11°

*P<0.05 compared with Control.
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iINOS mRNAFIEE YA/ S TNF-o mRNARESA
IR R T, 27 AT it L (P<0.05, & 2,%3)
{H CSE £H %5 CSE+2£ # 2 41 Fll CSE+22 # K +shPPARy
ZHiINOS Fll TNF-o& k7K I i 2, 2 7 A 45
i 2F & X (P<0.05, K 2, % 3) ; H CSE + 2 # % +
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Tab.2 Changes in 16HBE cell viability at different time points of treatments (n=5, Mean=SD)

Intervention time Oh 24h
Control 100% 100%
Curcumin (99.7£1.5)% (103.7+£1.9)%
CSE (101.3+2.7)% (98.6+2.1)%

CSE+Curcumin

CSE+Curcumin+shPPARy

(101.4+2.6)%
(104.2+1.9)%

(99.5+2.8)%
(101.3+1.3)%

- i—

W - o iNOS

- e

SR s DDARy

- - - - - B-actin

CSE
Curcumin - +
shRNA-PPARy

& 2 16HBE ZBAiNOS #1 PPARy western blotZ5 R
Fig.2 Western blotting of iNOS and PPARy in 16HBE
cells with different treatments.
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%3 16HBEZHAE TNF-0fliNOS mMRNA BIRIEKF
Tab.3 The mRNA expression of TNF-a and iNOS in 16HBE cells with different treatments (1=5, Mean+SD)

Group TNF-a mRNA iINOS mRNA
Control 1 1
Curcumin 1.05+0.04 1.07+0.06
CSE 12.15+4.18* 13.27+2.17*
CSE+Curcumin 4.5241.22%" 3.58+1.06*"
CSE+Curcumin+shPPARy 8.97+2.41* 6.77+1.62*

*P<0.05 compared with Control; “P<0.05 compared with CSE; 'P<0.05 compared with CSE+Curcumin+shPPARY.

- - - @s=s @mmw Phospho-NF-«kB p65

A A D A oG s

CSE - - + + +
Curcumin - + - + +
shRNA-PPARy - - - - +

&3 16HBE4HAENF-«B p65REERL 7K /Y Western blot£5 R

Fig.3 Western blotting for assessing activation of NF-«B p65 in
16HBE cells with different treatments.

4 16HBE ZHAf PPARy MRNAFIEE HHIFRIZK TR NF-«B p65 ik F
Tab.4 The mRNA and protein expression of PPARy and activation of NF-«B p65 in 16HBE cells with
different treatments (1=5, Mean+SD)

Group PPARy mRNA PPARYy protein Phospho-NF-«kB p65/NF-xB p65
Control 1 0.98+0.05 0.17+0.04

Curcumin 0.98+0.04 0.96+0.06 0.15+0.03

CSE 0.18+0.07* 0.18+0.08* 0.93+0.04*
CSE+Curcumin 0.69+0.14* 0.81+0.12*"" 0.35+0.07*
CSE+Curcumin+shPPARy 0.37+0.12** 0.41+0.11* 0.59+0.09*"

*P<0.05 compared with Control; “P<0.05 compared with CSE; 'P<0.05 compared with CSE+Curcumin+shPPARYy.

H CSE+% % % +shPPARYy 4 4 CSE +2 1 % 41 PPARy
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IR 2= R A SRR L (P<0.05, 13,3 4);
H CSE+2%#{ K +shPPARyZH # CSE +2:# X 41 NF-xB
P65 MBI LAY e BN e , 25 A G245 X

(P<0.05,/53,%%4),
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B A ez S YA Sy IV S R
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OCEEE . SE L AR (AECS) P AR5 A1tz
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