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merase chain reaction, RT-PCR) A5 141/ 3% (interleukin, I1)—-8 il IL—-6 ) mRNA Fik78 4k | BEIEK 622 W B % ¥ (enzyme—
linked immunosorbent assay, ELISA ) %E 1L-6 F1 1L-8 [ FH #i57KF, Western blot Kl IkB-a  p-IkB-o 25 #A AL R
CCK-8 ; NI 2 H E AT ARPE-19 AN TEMEICTE M (P 101=0.998 , Py i =1.000 , Py 11 =0.124 , P 1,1 =0.092 , Py, W,VL=0.078) ,
TR AN )9 J32 1) 25 18 28 0 A T P AT AP VE L 20 umol/L A 4P 7 FBH 5. (P=0.041) , PCR 3% %% % +LPS #H IL-8 /i) mRNA
AHXT RN (4.965 + 3.863) L1 LPS 41 (106.331 + 37.314) W] i B (P=0.000) , ZZ ¥ K +LPS 4 1L-6 1Y) mRNA AR 3R A5 (0.992 +
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LPS £H[(589.025 + 38.880) pg/mL]|W] i FEAK (P=0.000) , 22 8 Z+LPS 4 1L-6 (Y 1R A 5[ (113.906 + 27.947) pg/mL]LL LPS 41
[(243.380 + 38. 001) pe/mL]H R (P=0.000) , Western blot; 5 LPS A1 FAE , 22 H+LPS 411 p-lxB-a 25 H 157K FEAIG
(P=0.001), £5if . ZE MM H] NF-wB RN T8 20575 SO0 I3 1% MM S RE BN, PR I 5 (5 2% I e 41
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Inhibitory effect of curcumin on inflammatory responses induced by LPS

in human retinal pigment epithelial cells
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[ Abstract]Objective : To explore the inhibitory effect of curcumin on inflammatory responses induced by lipopolysaccharide (LPS) in
retinal pigment epithelial (RPE) cells. Methods: ARPE-19 cells were cultured in vitro. Before being stimulated with or without LPS
(5 pg/mL),ARPE-19 cells were pre—incubated with different concentrations of curcumin(5,10,20,30,40 pwmol/L). The optimum con—
centration of curcumin was detected by CCK-8 assay. The mRNA level of IL-6 and IL-8 was measured by real-time polymerase
chain reaction(RT-PCR) and their protein expression was detected by enzyme-linked immunosorbent assay (ELISA). Protein expres—
sion levels of IkB—a and p—IkB-a were examined by Western blot. Results: The CCK-8 results showed that the activities of ARPE-
19 cells were not affected by different concentrations of curcumin (Ps 1 =0.998 , Py in=1.000, Paj i1 =0.124 , P3y 1,01 =0.092 , Puy i =
0.078). Curcumin was indicated to be able to protect ARPE-19 cells since pre—treatment with different concentrations of curcumin
following by LPS administration. This protection resulted with a maximal protective effect at 20 wmol/L(P=0.041). The RT-PCR
results indicated that the relative mRNA level of IL-8 in curcumin+LPS group(4.965 + 3.863) was significantly lower than that in LPS
group (106.331 +37.314) (P=0.000) and the relative mRNA level of IL—6 in curcumin+LPS group(0.992 +0.374) was significantly
lower than that in LPS group(2.175 + 0.560) (P=0.005). The ELISA results showed that protein expression of IL.-8 in curcumin+LPS
group[(191.600 + 18.773) pg/ml] was significantly lower than
that in LPS group[(589.025 +38.880) pg/mL](P=0.000) and
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(2018-03-21) blot results indicated that pre—treatment with curcumin inhibit—

protein expression of IL-6 in curcumin+LPS group[(113.906 +
27.947) pg/mlL] was significantly lower than that in LPS group
[(243.380 + 38.001 ) pg/mL](P=0.000). Meanwhile,the Western
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ed the phosphorylation of IkB—a(P=0.001) mediated by LPS stimulation. Conclusion : Curcumin inhibits the inflammatory responses

induced by LPS via suppression NF—kB activity and protects retinal pigment epithelial cells.
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PR BEARPEN Jg 28 (lipopolysaccharide , LPS ) 75 7]
HIRRSE N 2R A PENR N 2 SF IR B S RE B HH RS A0
P JIEE €2, 22 b i 200 B ) S S B LIPS T8 i BT
A/ (interleukin, IL) -6 ;2 IL-8 %) H 4345
%% ARPE-19 2/ & 2E S8 S W, Hor  TL-6 7
R S AE ke B 2R 1L-8 1] 5| A g PR 2
LAY LPS 383 1 A6 A% R F—k B (nuclear factor—
kB, NF-«kB) R AE 15 51 - T B AE P 7~ B B
SCHERAIT S e B 22 0 2R AT LI i 400 1 98 0 15530 it
R A ] 22 T 40 0 A 1 A PR 10, [m] I, 22 8 R
W BA MG PUE Al PR T MRS 21
2GR, ARG R IR IR B AE B
(T BETE , ACHIFSE LA TL-6 i 1L-8 hy B 50
F KEUHAE LPS FIFLARPE-19 45 2k 0L,
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1 #MR5FE

1.1 ##

L1.1 40Makk  ARPE-19 40l T35 ATCC AR,

112 29 kR 2283 (35 Sigma A F] 4HE =98%),
DMEM 15323 2R M3 (36 Gibeo AT ), B8 R KAk 5
R BRI ARG 0P (5%) \BCA 1R &  Marker | BEIE
el & (L = KA A ), LPS . DMSO ,CCK -8 2l (3%
Sigma—Aldrich N Trizol Reagent ( * Invitrogen N
7)), Prime Script® RT reagent Kit( K% Takara Biotechnology
N, s+ PCRRAI (32 Bio-rad 23 #)) , Hi IkB-a Hi4A |
P p-IxB-a LA (EE CST AR, BT B-actin HLMA (R 54
SAYA ], ELISA 3 (3EE R&D A F]) .

1.2 F#*

12,1 #MEE 5 ARPE-19 400 4% BB ML RS 5% 78 58 4
DMEM/F12 553755 (DMEM/F12 K535 109% 864 L35 . 1%
100 U/mL 85 2 M 100 weg/mL 55585 %), B 3% 4504 AR
B 5%C0,.37 CHHLA ,2~3 d HHEIRM, 40M0 K = 90%
5 IS ,0.25% 85 1 G —EDTA T8 015 T BE (4 400 52 4 314

Ak, AR T I EAT 250 1 350 t/min, 5 min, B0 05 55 1T,
1 mL 584 DMEM/F12 532350 51400 ) 1:3 3 1:4 1548,
122 CCK-8 #M4npEiGtt  ARPE-19 4iHdF T 96 L
M, B 100 wL 4B, BT 5%C0,.37 CIEFANE
JEIEE SRR R ARPE-19 40K % 90% R4 I 4 o
G2 1L A 58 A SR A G LT |, TChiAE R A DMEMF1/2
R FR YUK A0 M 24 b, 8% 15 F 4L (A OIT ] A B A9 I
ARPE-19 40ff) A HRZH (5 peg/mL LPS #1i ARPE-19 £l
24 h) FEEZMA(LRRBEVEN ARPE-19 41 24 h)  2%3%
ZF+LPS 4 (R TS/ ARPE-19 0/ 1 h,5 pg/mL
LPS #ili#% 24 h) , 25815/ ARPE-19 401l 24 h 5 , FfLINA
CCK-8 17 10 L, A FRAMEE 4 h, ] 450 nm K1)
BAR AR I 25-FL IR W BE (absorbance , A){H.,
1.2.3  qRT-PCR #zil] mRNA ik ARPE-19 iR F 6
LA, AN M85 35 28 90% Ml ) , e TG I , e AE E
DMEMF1/2 Bi 330U 24 h, B3 R4 KB Z+1PS 410
A 20 wmol/L ZEE R 1 h,5 pe/mL LPS $1i# 6 h, i
SEANME, TN Trizol 057, $EHCE RNA A RNA ¥ B B 4l
S 4 R SRR B SRAR YOI A A3 B A RNA 3
SER cDNA MR Y GenBank AT A 1L-6 Fl 1L-8 JEF 4 4>
A5, A1 I3 1, PCR #EFAZ%L.95 °C 10 min,
SRIG =R : 95 °C 10 5,60 °C 20 5,72 °C 15 s, YE{T 40 4~
RIS, TEAERE 3 45( 72 C 15 ) WEVOLES . §18
SEERJE , PCR AT A 32k A G Ze AL 2R T 2720 k415
JREFER AN ek i

&1 IL-6.IL-8 K B-actin B3| #1FF 5

EILZEA A5 -37)

IL6-F AGTGAGGAACAAGCCAGAGC
IL6-R CAGGGGTGGTTATTGCATCT
IL8-F GACATACTCCAAACCTTTCCACCC
IL8-R CCAGACAGAGCTCTCTTCCATCAG
B —actin-F GGATGCAGAAGGAGATCACTG

B —actin-R CGATCCACACGGAGTACTTG

1.2.4 ELISA fl & H3R35 ¥ ARPE-19 dliffiHF T 6 £L
M, AR 80% ) , YUK ANME 24 h, 45T 20 pwmol/L ZEH %
TEAER 1 h, FEINA 5 we/mL LPS B4 24 h, W44 FLA0N
LV FEAKL I T 7E-80 CHg 7, 12 I/ ELISA Kzl & 1
VL] FHAE

1.2.5 Western blot ;% 4 IkB-a Fl p-IkB-a L %
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oW ARG, YRR AN 3 YK, i I Western blot 22T
BRI REAS R MR, MLk, i e B PR R 1, SR
FEAHRE Y £ 43 B A —PT, B IkB-a(1:1 000) , HifA p-
IkB-a(1:1 000) FIHifAR B-actin(1:5 000) ,4 Cid R, P 31Kk,
HAZHT, HRP FRiC (1:5 000) , EIRIFE 1 h; VEREMALL
2RI B
1.3 %itdam

K FH SPSS 19.0 3R A4% SE 285 R ge 1+ R o, i $icHis
VIMIER = bRifis (v + 5) w7 2250045 & Dunnett—
KX BRI T AT, A 36 K HE 0=0.05

2.1 EHERERESL LPS 3T ARPE-19 2t iE b 69 %ok
WL A2 A (DRI TEE AT, DAIE B 41 (R AT
fATAEF) G55 R 2 IR TEH 20 .5 wmol/L 25 R 4 10 pmol/L%
WL 20 wmol/L FEHZEAH 30 pmol/L 21 EZH 40 pmol/L
FHWERARE A 45K :1.000 £0.021,1.010 £0.041,
1.008 +0.050,0.909 + 0.061.,0.902 + 0.063 .0.899 + 0.079, A~ [F]2H
A £ H] 25 57 (F=4.086, P=0.012) , P 15 LU 48 25 SR iR < AN )
e FBE 262 T8 20T A0 L B4 T R S M B SE T 22 5 (P =
0.998, Py i =1.000, Pry i =0.124 , Py 1130 =0.092, Pty o =
0.078) (& 1), a2 8 R XF AN TG P B A R, AN Al
FER 2 B R TS 1 b S &4l 2 Bl A LPS
(5 pg/mL)VEF 24 h, DISTHRRAL (UM LPS) 455 A2 i
ZH .5 pmol/L £ # K +LPS 21 .10 wmol/L 2 K +LPS 4 |
20 pmol/L LW E +1LPS 4 30 pmol /L Fwr Z+LPS A |
40 pmol/L ZEHFE +LPS A1 V-3 A fH535124:0.787 £ 0092,
0.855 +0.035.,0.887 + 0.073,0923 + 0.067,0.841 + 0.065 ,0.846 +
0.073, ARSI 4H 0] 22 5 (F=3.951, P=0.008 ) , 1 1% 1L %5 4%
SRR AR 2% v X AR TS HE P S I AE 20 wmol/L
XU SEAT e 222 5 (P pin=0.524 , Pig nn =0.182 , Pag i =
0.041, Psy 1in=0.725, Py 1nin=0.655) (&l 2), #EF 20 pmol/L
EWEX —WEH TR,
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£H2(0.5.10,20,30.,40 wmol/L) +LPS(5 pg/mL)
a:P<0.05
E 2 CCK-8#illZ£=&E % LPS Xt4uhaiE ERI ST

22 E%%3LPS % ARPE-19 fafe b 11-6 #= [L-8 &k
EEA)

qRT-PCR 458 7%, 76 mRNA /K- 1L-6 Fik74 4116 2%
5(F=10.928,P=0.002) ,11.-8 Fik W44 41 0] 22 5 (F=30.324,
P=0.000),LPS 2 1 11.-6 F1 11—-8 7541 fitd v i A %o 26 3k 43
ISR 2.175 +0.560,106.331 +37.314, 5 iEH ML, HE R
A G278 X (P=0.003, Py =0.000), 5 LPS ZAAAL , 28
F+LPS 4+ 1L-6 1 IL-8 F) mRNA A X} 3 ik 1 53 51 4
0.992 + 0.374 .4.965 + 3.863,1L-6 Fl IL-8 FiEKFFEAE, 22
SEA B X (Py=0.005, Py_¢=0.000) (% 2), RT-PCR 4%
IRV 22 3 R AR I SRR AT IR T 22k

*2 ZFHEZEWLPSHES ARPE-19 4HBEH IL-6 #1 IL-8 Y

mRNA 7K F 89 258

251 -8 1L-6
B4 1.169 = 0.842 0.775 £0.122
LPSZH 106.331 +37.314 2.175 + 0.560
LWRA 3.280 + 1.454 0.741 + 0.294
FWHE +LPS 4 4.965 +3.863 0.992 +0.374
F1§ 30.324 10.928
P 0.000 0.002

ELISA 255 R W 188 H # A K TL-6 S AR iA A 4l
) 22 5 (F=64.726,P=0.000) , IL-8 & 1 # 54 41 H] 22 5 (F=
570.401,P=0.000) , 5 1E & ZUAH E, LPS 21 rh 1L-6 il 1L-8 )
B H BB T 5 (Py,6=0.000, Py =0.000) ., 5 LPS ZHAH
It 22 85 2 +LPS 20 P 19 2 1 R A AKOT W] R AR (P o=
0.000, P, 4=0.000) (3% 3) , i HH 22 B REhs AR AT
I R F R,
23 £% % LPS 5% ARPE-19 28/ % IkB-a .p-IkB-a
R E S A

Western blot 25530 | p—TkB—a 1Y 23K 75 45 4 A3 41 1]
P25 (F=45.990,P=0.000) (% 4) , S1EH 4AH L, LPS 4 p-IkB-
o FEIRAKCOF B IS (P=0.000) , T 22 2% 2 WAL B )5 |, p-IkB—
o W1 FEAR(P=0.001) (B 3) , iX R 2 B R BB N NF-«B
XA SAEE I
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#3 ZEHZENLPSHS ARPE-19 4l IL-6 #1 IL-8 Y

EAKFHZMm

bl 1L-8 ( pg/mL) L6 ( pg/mL)
EH 39.950 + 5.562 71271 £9.232
LPSZ 589.025 + 38.880 243.380 = 38.001
LWRH 33.205 +3.678 43.388 +10.042
LW E +LPS 4 191.600 + 18.773 113.906 + 27.947
FE 570.401 64.726

P{E 0.000 0.000

R4 EEHEZILPSiFS ARPE-19 4B p—IkB—o F IkB—a

xR EE LB
251 p-IkB-a IkB-«
L4 0.999 + 0.029 1.000 +0.118
Lps4l] 4.673 £0.529 0.709 +0.074
LWERUN 1.585 +0.382 1.266 + 0.283
W E +LPS 41 2.592 +0.502 1.386 £0.218
F1H 45.990 7357
PAi 0.000 0.011
LPS _ + - +
B - - + +
p-IkB-a | — . ' —
. — — ——
IkB-«
B-actin ———— e amem w—

B3 Z#EZEXLPS 55 ARPE-19 A IkB-o p-IkB-o HJ
EARIEKETL

33 i

SN & — P AT L] e ™ 5 4 A AT ZH S A0 Y
g BEAT FROY ) HR BRI AR 22 808 1 IR s B A=
P FRERWE KA HE SN . RPE 28 A 100 R s it
wEEZEM, R SS 5IRNRAE R, RPE
Y FRIRVF Z A ML R 73244, 0 4E TL-1R \IL-6R |
IL-8RA FI IFNGR1/2 %5 | [A] B 430 — Z 542 48 Rt
RAEYANE N T, 045 1L-6 1L-8 . IFN-a \MCP-1 FlI
VEGF, LPS J& 55 % [IMAT I — AP N iR, AT T
V5 G 9N SN, 1 78] 25 S 9 R TR PR IR P AR A R AR
SAE PR T A RE S AL B 2T AN ) 4R
iE S P LPS H3 RPE 41250 i — 2R 50 (1) 9 1
PRI, ABgE AN B 225 2 E R TARPE-
19 40, CCK—8 K6 10 200 Jifd 3% 14 o 57 21 W b ) 5
Wi, ZEEEMSCVER 1 h 5 LPS BEH 24 h, CCK-
8 HYLE B /R, LPS X ARPE—-19 4 Jifl i) 1% 1 A5 5%

e, 2R R BA R ER . LPS RIS A5, 1L-6
FTL-8 ) mRNA FIEE [ 7K P45 1 40 8 T
HZEERTALEE 1 h, &) mRNA FIE H KR
IREE LPS 2400 SRR

LB PR Z Y, LR A
AT JE T Z2 b 41 B PR 1 190 980 T R 2 AP AR e
BOVAFRNZ SR MBS, BRTE S Z Tk
AT BT 7R PR T BRI Bl Pk s A R ARG 2 R G
ZAVE IR INRITIISY . A E 22 EE
— SR GE R AR AT BHIBT A (5 - B 0 =
RIFPURAEF, A58 & P2 8 2 B Al 1
LPS /553 ARPE-19 4IJ{d /009 1L-6 F1 1L-8, HF&
IR R N Y RS, A T RIE R T
(F2I8 B4 AT I AR I 55 , 1T NF-kB {552
BRI FE R LPS HlSH™ A 90 1Y 28 L[5 3 %, R L
KRBT ,NF-xB 552 G1K kB 454 ,NF-xB ~
SEAANMAZ N, A — B2 230038, kB 2 &
Aokt 1B iRk, 3% NF—kB fi# 55, NF-kB ¥23 ik
NN BRAZ | R4 A O 9 e PR 0 7 51 AR BIF 98 P LPS
J3 ARPE-19 Z0f1)5 , p-IkB-a FEHFEILH B |
T, FAT IkB-a FA WA TR B MELZER
T FEIH T p-IkB-o B AL X HE R
£Z25 7T NF-«B {5 5 IR e . AR
LR W RS E T H] NF-«B 15518 ok
JE¥E ARPE-19 4HAE=E 1 1L-6 A1 1L-8 J84E F 1,
XF AR D i £, 28 Rz 0 A O e R, R ] A 4
IR RS 73 | A 1) R i i A X 22 ) B SR

2 % X B
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