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+ 0002-5989-2547) , 4, 1984 4F 6 J1 o ( Caspase-1) i85 89 b, F3E AR} 7 ARPE-19 2m bk, MMT 354 ) R 3R JE Dex 4
o MV TN BULe EEM ¢ g gy g0 04 b 48 b 74 h 5 LPS 3% ARPE-19 n i 5 3% 569 % o0, 90 Dex A2 AL 23 A
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mol « L' Dex) .Dex + LPS £2.(0.20 mol -
* R 3RIE B F - (TNF-) | & 2 i A~ 4 (IL)-18.IL-6 \NLRP3 , Caspase-] mRNA 48 2 % i&

L' Dex +5 mg + L' LPS) , RT-qPCR #: 7| % 41 %m
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0 6. #H R, E-mail; sunrain_6 @ + A P<0.05), HEEA Dex /ﬁﬁ’c@i’u mpe B &R 2 LS EHE T A2 %50.20 mol -
+ 4E/ LPS 1%%—% ARPE-19 41 e, 24 h Bt 2 5% & 4 (90.77 £5.73) % , 453 NC 40, B dik
L 'Dex 48 24 h A F /&4 %%, NC 285 Dex 8 ] TNF-o,IL-18,1L-6 NL-
* RP3 Caspase-1 mRNA 483t Rk 8 £ F 3 %t F &L (34 P>0.05).
s P LPS 8 Dex + LPS #8 TNF-o IL-13.1L-6 . NLRP3  Caspase-1 mRNA & % & % ik K34
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Z2 P IR 55 10 I 5 48 A A O, 00 7 40 %
T SRS I JBRE A % 4 0 K 5 1 B B A 4
g £ (lipopolysaccharide, LPS ) 7] 3@ 52 18 16 B 40 L
/2% -6 (interleukin-6 , IL-6 ) . % 4k #% [ T--«kB ( nuclear
factor-kB , NF-kB) 48 4iF {5 518 5 BORAE D 7B
T, 555 A iR 8, 2K b 2 (retinal pigment epitheli-
al , RPE) 20 il 7 A= A AT S, SAE F g ] 5 | ke 2 i,
AT A0 M R A O W, S O ) A T R R A
17140 HbZE K ( dexamethasone , Dex ) & —F AT
Aﬁiﬂﬁﬂiﬁ?@.@% A RO AR 1E 2H 2R AE
L IR RAER I . A WFFEHRIE , Dex TR LPS PN
ﬁ?ﬁ%@ﬁﬁd\ BRI A S S E S 17 fH 6 T Dex Xt
LPS 755 RPE 20 5 0 S VR A W4l . 4%
R 455 BB AL 45 ¥y UL 57 (R & [ 3 ( nucleotide-bind-
ing oligomerization domain like receptor protein 3, NL-
RP3) J& T NOD HEZ ARG rh—Fh B B4 M/ MA , 7]
I TG D R 1Y R A 2 R AR K i -1
(Caspase-1) , 7 [ 4 G035 NG A AR A S v K45 B
TR, 5 R G40 BRI S 2R A
DRI, 75 BF 98 LR 9% Dex Xf LPS ¥ 5 RPE 4l Jifg
ARPE 19 RREM A IE , B H X% NLRP3/Caspase-1

10 % 114 5 )

BEAKTF LPS (354 P<0.05), 4t
° LPS #% 59 HRPE % 5445 .
WERM G S AMMBEE F LR mle; KERG; B RESERLEMN
BAEZIRE G 3/ F AR R ARBRE G -1 B9

Dex ¥ #k i@ iT 47 %) NLRP3/Caspase-1 il 34 &, 2

1 #R57FE

1.1 ## ARPE-19 4)iff (55 . CC-Y1051) iy H
ATCC #H il 2 ; Dex ( HPLC =98% , 475 D8040-100
mg) LPS( 45 L8880) K11y [ 16 50 KSR AE A E
NaE] s DMEM/F-12 55353 (18 5-.12634010) G 4= IfiL
i (555:10099141) ¥l H 55 [E Gibeo 2 F] ; Prlrne-
Script I 1st Strand c¢DNA Synthesis Kit ( 4%
6210A) . Mir-X miRNA qRT-PCR SYBR Kit ﬁf%
638314) . TB Green Premix Ex Taq II ( Tli RNaseH
Plus) (525 : RR820A) #ly B K 3% 5 A4 W) RHECA R
A5 BEA AR RA WA G EE
il 170 & (it '5: P0028 ) | BCA 4 /& i ik ) &
(#t%5-: PO010S) ¥y 7 |15 3 = KA BR 2> v s MTT
A& (585 : V13154 ) | A i g PR S8 ] - (tumor
necrosis factor-alpha, TNF-ot) ELISA 5] & (7% 5 .
BMS223HS) | A\ IL-18 {5 & (155 : BMS213HS) | A
IL-6 ELISA i3] & (485 : BMS213HS ) . %75 NLRP3
Pk (52 5 PA5-20838 ) , Caspase-1 ( 5% 5 : MA5-
32137) .GAPDH #i{k (425 : TAB1001) . “EHif 1eG
5 A32731) I H 3£ [F Invitrogen /A 7], MOD-
EL550 B4R . 7300 RT-qPCR X3y [ 2 E Bio-
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Rad 4 F] .
1.2 A&
1.2.1 ZHfaEEsR WAL IR ARPE-19 4ifflf5, T

TRFLA> K0 10% JiG 4 3% .10 g - L' -4 5% E 1)
DMEM/FI12 5 32 3 b, B F & R B0 8 5% CO, |
37 CHEFMPREFR, A2 d ik 2.5 - L7
JoREE R I AR A

1.2.2 MTT &MU EEXEHAE BXFEMEAERK
ARPE-19 4iijfgiH b it%50)5 LA BE L 5000 4~ 250 F 96
LR, B LB 100 L 35 5% 0%, i 40 ML b 5 2
85% ~90% Bif B4 oy T MM 1 45 97 3L 7 24 h, Bl
32 TG R A PR ARPE-19 4 Jfd A 1E # Xt & (nor-
mal control, NC) #H;5 mg - L™" LPS #{# 24 h 11y
ARPE-19 4iiJfg 4 LPS £1;0.05 mol - L™" 0. 10 mol -
L™'.0.20mol - L™".0.40 mol - L™".0.80 mol - L'
Dex 43R FALFE 2 h J5,5 mg - L™ LPS #il3#4 24 h ()
ARPE-19 4 fitd AN [R) & & Dex + LPS £, 4% 4H ¥4k
2453724 h 48 h\72 h 5, 2k ] MTT 285 & A5 0 41
JHOAFTE 5, L AR 25 B ™ A 4 BE 3R BH 45 R 17
Y REAFIG % = (D@ﬂgﬁ/pﬁzggﬁ) x100% ,

i 3% 4 Dex 1) fe AEAFE FH v BE R B[] ), B 8 A
L5320 NC 2H  Dex 2 (0. 20 mol - L' Dex Kb B
ARPE-19 4 ffi 24 h) ,LPS 4] Dex + LPS 41 (0. 20
mol - L™" Dex b 2 h J5,5 mg - L™ LPS b3
ARPE-19 #fif1 24 h) ., BOSEUIHA-1 ARPE-19 4fififd 7
B, LLEFL 5 x 10° NMER T 6 FLARMIAR, 4340
A IR WSS A LA T IS A
1.2.3 RT-PCR #&ill We£E £ 41401, ¥ Trizol
AR ICE RNA 4l B Sy BE R I A 4% J S sk
i, cDNA , 2% Ff] RT-qPCR &7 & i k4T TNF-o  IL-
1B.1L-6 \NLRP3  Caspase-1 mRNA 1% GAPDH
WZ, 51PN LR 1, BAFER I E 3 MR, )
o S 95 °C 30 5,95 °C 5 5,60 °C 34 5340 M
R, U 0 v # h 28, TNF-o, IL-1B, IL-6, NLRP3
Caspase-1 mRNA MIX FhER ) 2 7 s 704

%1 RT-qPCR 3|¥15 7l

H#H LIH(s°—3")
TNF-  AACTAGTGGTGCCAGCCGAT

TS —3")
CTTCACAGCAGGCAGTATCACTC

IL-1B GCAACTGTTCCGAACTCAACT ATCTTTTGGGGTCCGTCAACT
1L-6 AGTGAGGAACAAGCCAGAGC CAGGGGTGGTTATTGCATCT
NLRP3  CCCCGTGTGAGTCCCATT A GACGCCCAGTCCAACAT

Caspase-1 ACAAGGCACGGGACCTATG TCCCAGTCAGTCCTGGAAATG
GAPDH  GTCGATGGCTAGTCGTAGCATCGAT ~ TGCTAGCTGGCATGCCCGATCGATC

1.2.4 ELLSA #&il TNF-o IL-1B.IL-6 & B /KT
ELLSA 46 4 20 ARPE-19 4 i TNF-o \IL-1B .

IL-6 85 A 3RIB KT, HAR D B8 ™4 43 B35 5 1 B

FHAT,

1.2.5 Western blot # il NLRP3, Caspase-1 & H

AKF RIS ZH ARPE-19 41 il 5 8 1, BCA 58 &

Kl 562 nm AbFE SR S i B 60 wg B R AL

HEAT - e L B R - 2R TN M It i ( SDS-PAGE) #¢
JEEHL K, fE 5 R, 50 g - LY JBENE W5 A = i 3 1A
120 min, PBST e 3 YK, & ¥k 20 min, 43 58—
$L NLRP3 Hr & (1 : 1000) ., Caspase-1 A& (1 :

1000) . GAPDH $i{& (1 :500),4 CiEHF 4%,
PBST ZZ vh g ¥ 3 ¥k, B X 20 min, & & & 20
g LTBEAR W50 i) PBS A B BN 1 S fL W B i
1 =3t IgG(1 1 5000) = iRMFH 1 h J5, Ve, B,
W - 4A R, N Tmage J RS0 AT 84 3 B % B B
A K EAR, LAFE SR 1 45 5 GAPDH & 1 %41 L
(BN 8 AR R A

1.3 Zeit=24biE  RHA] SPSS 20. 0 FfF#E1r4eit
M1, TNF-a, IL-1B ., IL-6 . NLRP3 | Caspase-1 mRNA
SR UK LIAEL £ i 230K, 24 HUBCR LA
K725 HT (one-way ANOVA K555 , 25 N P L AR
JH SNK-q K55, ik ifE:a =0.05,

2 HR

2.1 Dex.LPS X} ARPE-19 f0f;E 2 |7l —
a5, 5 NC 21 Fe%s, LPS 4] ARPE-19 41l i 17 1% %
B FRAR( 2 P <0.05) 55 LPS 41 L, AN ]k
B Dex + LPS 4 ARPE-19 4fl g 77 1 2% 1 g & 4 i
(¥h P <0.05), [A]—A1EHBTME], BE& Dex ¥ 34
T, A HLAE S 2R e T T B a3 ] — Ak B v
J&,24 h 48 h 72 h 4 i iE M 22 g 2= (3
S P>0.05), HH10.20 mol - L' Dex /£ LPS i
5 ARPE-19 4 fifi 24 h 48 h B 4l JAE 1% %5 H5E NC
A% G 0.20 mol « L' Dex /£ 24 h fH
Thagsim(Wik2),

&2 £ ARPE-19 HpTFEER

3 AMAF 5/ %
24 h 48 h 72 h
NC 41 95.61 +3.43 95.28 +3.11 94.42 £3.74
LPS 41 47.84 £5.62°  45.73 £4.61° 43.69 £4.12°
NI Dex +LPS 41
0.05 mol + ™" 57.16 £3.43° 58,25 £3.28%" 56.18 £4.98
0.10 mol + =" 76.85 +£3.85% 74,46 +4.29%¢ 73.26 +4.53%
0.20 mol + =1 90.76 +5.91"1  90.97 £5.73"d 89.86 £5.35"
0.40 mol + L=" 81.76 £4.26°>d  80.76 £5.212>d 80,41 £4. 132cde

0.80 mol - L~ 64.76£3.75" 62.76 +4.80°"" 61,76 +3.61!
F: 5 NC 41H#E,*P <0.05; 5 LPS 4145 ,"P <0.05; 5 0.05 mol -
L~" Dex + LPS £ Fe4¢,°P <0.05; 5 0. 10 mol + L™" Dex + LPS 41 kb
#,9P <0.05;50.20 mol - L™! Dex + LPS 41114, P <0.05; 5 0.40
mol + =" Dex + LPS 4 [4,%¢,'P <0.05
2.2 Dex Xf LPS 55 #) ARPE-19 40 fifl 3¢ JE B F
TNF-o IL-1B,.IL-6 mRNA 7k EF 0 NC 45
Dex £ [f] TNF-o \IL-18 . IL-6 mRNA FR} k25 51
TGt (3 P >0.05) . 5 NC 41 Dex ZH 14K,
LPS 4 Dex + LPS 4| TNF-a IL-18 . IL-6 mRNA #fX}#
SKE BT, H Dex + LPS 204 4 7 mRNA A
XFIK PR FLT LPS 41(H2 P <0.05) (W4 3).,
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®3 &4 ARPE-19 & K AE E F mRNA 1537
RiLE

x5 K4 ARPE-19 44 A & NLRP3, Caspase-1
mRNA F1EBQFRIAKFE

205 TNF-a IL-18 1.6

NC 41 1.01 £0.13 1.01 +£0.11 1.01£0.12
Dex 2 1.03+0.12 1.02£0.10 1.02+0.11
LPS 21 91.26 £16.47"  23.86 +4.17"  39.54 +7.92%
Dex + LPS#  12.38 £2.46"°  6.72+1.35"  8.23 +1.65"
FAE 164.177 145.856 123.796
P1{H <0.001 <0.001 <0.001

5 NC 4, P <0.05; 5 Dex 41 1#,"P <0.05; 5 LPS 41 [t
#,°P <0.05

2.3 Dex 3t LPS i% 51 ARPE-19 28 i@ 5¢ i & F
TNF-o IL-1B8.IL-6 EERIEKFHEIM NCHYH
Dex 2 TNF-a \IL-18 | IL-6 7 [ #3157k V- 22 R TL 58
HEE (YR P >0.05), 5 NC 2 Dex 4 Hh4%,
LSP 2H .Dex + LPS 20 TNF-o IL-1B 116 & [ 43k 7K
R E TR, H Dex + LPS 245 8 R IR K1
FART LPS 4 (¥ P <0.05) (3 4),

x4 £ ARPE-19 4Hh8 TNF- IL-1 B.IL-6 &= =]
RikKFE

A TNF-o/ng - L="  IL-1g/ng+ L~! IL-6/ng + 17!
NC 4 121.31 £24. 16 31.95 £6.39 69.81 £10.16
Dex 4 123.64 +23.82 33.07 £6.62 65.72 £11.15
LPS 4 685.43 £116.08""  483.86 +74.67%  238.44 +37.69*
Dex +LPS 4] 236.58 +45.36%  189.72 £27.59™  112.63 £22.52%
F A 152.929 169.240 72.519
P <0.001 <0.001 <0.001

TE: 5 NC 414 ,°P <0. 05; 5 Dex 20 1L %:,°P <0.05; 5 LPS 4 Ik
#.°P<0.05

2.4 Dex 3t LPS 55/ ARPE-19 ZHfrh NLRP3/
Caspase-1 B BB 22 NC 445 Dex 24 NLRP3,
Caspase-1 mRNA J 8 HRIB/K V- 2R TG R
(¥ RP>0.05), 5 NC 4 Dex 4 Fb%5, LPS 4 |
Dex + LPS 2 NLRP3 ,Caspase-1 mRNA K& [ FikK
S 2 T e, H Dex + LPS 4 NLRP3 , Caspase-1
mRNA Je 25 HKF 1 BET LPS A (¥ P <
0.05) (WE1.35),

NC4. Dex4l LPS4]l  Dex+LPSZ Mr
NLRP3 120 000
Caspase-1 45 000
GAPDH 36 000

1 Western blot #& il & 28 ARPE-19 ZH il Fh
NLRP3  Caspase-1 & [ &ix/KF

a5 NLRP3 Caspase-1
mRNA %A mRNA EA

NC 2 0.99+0.11  0.32+0.09  1.01£0.11  0.13+0.03
Dex 41 0.98+0.12  0.33+0.10  1.030.12  0.14+0.03
LPS 41 1157 £1.54%  1.12£0.13% 19.57£2.91%*  0.31 £0.05"
Dex +LPS#  3.38 £0.46™ 0.57£0. 117 4,16 +0.62%*° 0.22 £0.06*>
F Al 231.929 71.626 212.950 21.266
P{H <0.001 <0.001 <0.001 <0.001

Vi 5 NC 24 H#e,*P <0.05; 5 Dex 4 He%e, P <0.05; 5 LPS 21 It
#,°P <0.05

3 iFig

RPE 21 M 7E AL GE T 1l S 2 o 3 A 2 A o S
(PR T 98 i SN T 3230 RPE A RAE R, 52
FRERABRGR &R AL A ¢, v 51 A W RE B %
B ABFSER I LPS 5 ARPE-19 41 & 31,
5I1EH# ARPE-19 41 bb %, LPS 4 ARPE-19 4l /7
T SRR, 40 i 48 5 7 TNF-o  IL-1B . IL-6 ) mR-
NA K 283k 7K - Th o TNF-o 328 iy PR [ I
YA 430 , 68 BARZS T K LT, B PR PR
PEA AR 17 TL-18 \IL-6 Y EEAE R 1, R
LPS 55 ARPE-19 4l g S AE 15 T . ANFFT IR &
,5 LPS 41 L%, Dex + LPS 41 ARPE-19 4f g
TNF-o IL-18 IL-6 mRNA J% 75 [ 3¢5k K OF- 45 B 25
o Dex & —Fiobl Bz B 2%, mT 00 ) 58 i 200 it SR 4
RAEA R A BRI BT 45, A R0 A 4 R S B
SRR IR, BEN BB R IR AR RS
Dex S5 4L IR Al B3 BRI L3 TL-5 \IL-12 /K,
G S F RN AR AE R AL S R B DI REK o Yu
S48, Dex AT 5@ 48 F 98 IL-6 , TNF-a 22 3K I 52
LPS 175 S /) U 480 JI5E 98 11T D RAE , XoF /)N B 7] 26 JiE
RERYVEH . 2545 VL EWFoE SRR IE 45 5, 3 A1
AN, Dex A% ARPE-19 20 48 5E ) v, Al RE 5 F
W TNF-o JIL-18 IL-6 (T FREH XK.

NLRP3 75 542 41 MY | W5 200 At 45 6 332 40 il H K
A, Tl LRR 25 #3528 &, 254
TAHOCBERUFEEE 11 (ACS) | Caspase T8 U 28 R M/
A, AT AR Caspase-1( PR TL-18 5240 ) , HE 1M
H IL-1B FiriAZL i o B TL-18 43 5 31 4 i oh  #5
YEF . NLRP3 3£ A% NF-kB {5538 #% , 512 1L-1 |
TNF-o, IL-8 55 R 5 A2 98 B 7 7 AR 4% B i R &K
S Qu O A P R R AT S 5 4 ) DSS 5
SRY4E I 46 40l RAW264. 7 W NLRP3 R /IMA 22
ik HETT A0 40 TNF-o IL-1B8 IL-6 154, W% v
L WA 98 JEAE SV o Bian 251 4138, Dex 4b i
] £ i85 Hp e g b 15 < B, TR 98 NLRP3 | Caspase-1
IL-13 mRNA J27E (4 £k KOF, 10l NLRP3 48 4iE /)
AT B, D20 A A e 4 B TR A o ARWFSR 45 R B
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/N, 5 LPS 21 %L, Dex + LPS 20 ARPE-19 4 fifg v
NLRP3 Caspase-1 mRNA J% 5 [ 4 iA 7K -1 I 25 %
I%, #&7 Dex 7] GE i T I8 NLRP3 | Caspase-1 [ 3%
&4 NLRP3/ Caspase-1 1 .

Zi F AR, Dex 1] G838 15 11 4] NLRP3/ Caspase-1

BRI J0E H T TNF-o IL-1B8 116 3535, 4%
LPS {5319 ARPE-19 40 g RAEFFHIE o [H Dex 1
il ARPE-19 21 i 2 5 43 £ 1) HARAE FA ML S22 A ik
AEAE A 3 6 36 R VR A 58 08 4, B R s ik
—HIRAIRIT o A FE 45 5 ] Rl Ay 40 P9 4% i A G
PEIRBLEIRG BT iR IRt — 2 5%

S 3Lk
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Effects of dexamethasone on lipopolysaccharide-induced inflammatory dam-
age of human retinal pigment epithelial cells and NLRP3/Caspase-1 pathway
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[Abstract] Objeetive To investigate the effects of dexamethasone (Dex) on lipopolysaccharide (LPS)-induced in-
flammatory damage of human retinal pigment epithelial cells (HRPE) and the nucleotide-binding oligomerization domain
like receptor protein 3/Caspase-1 ( NLRP3/Caspase-1) pathway. Metheds ARPE-19 cell line was cultured in vitro, thia-
zole blue (MMT) was used to detect the effects of Dex at different concentrations on the activity of LPS-induced ARPE-19
cells to determine the optimum concentration and time. The ARPE-19 cells was divided into four groups: normal control
group (NC group, normal growth ARPE-19 cells) , LPS inflammatory injury group ( LPS group, 5 mg - L' LPS treatment to
cells) , Dex group (0.20 mol - L' Dex treatment to cells) , Dex + LPS group (0.20 mol - L™' Dex + 5 mg - L' LPS treat-
ment to cells). The levels of tumor necrosis factor-a (TNF-a), interleukin-1g (IL-18), IL-6, NLRP3 and Caspase-1 mR-
NAs were detected by RT-qPCR, the levels of TNF-«, IL-13, IL-6 were measured by enzyme-linked immunosorbent assay
(ELISA), and Western blot was used to detect the expressions of NLRP3 and Caspase-1 proteins in ARPE-19 cells. Results
At the same time, compared with NC group, the activity of ARPE-19 cells in LSP group decreased significantly ( all P <
0.05), and as the concentration of Dex increases, the cell survival rate increases first and then decreases. The cell survival
rate of ARPE-19 cells induced by LPS by 0.20 mol - L' Dex for 24 hours was (90.77 +5.73)% , which was close to the NC
group, and therefore, 0.20 mol - L' dex for 24 hours was chosen as the optimal concentration for the follow experiment.
There was no significant difference in TNF-«, IL-18, IL-6, NLRP3, Caspase-1 mRNA levels between NC group and Dex
group (all P>0.05). Compared with NC group and Dex group, TNF-«, IL-18, IL-6, NLRP3, Caspase-l1 mRNA and protein
levels were increased in LPS group and Dex + LPS group, and the levels of TNF-a, IL-1g, IL-6, NLRP3, Caspasel mRNA
and protein in Dex + LPS group were significantly lower than those in LPS group (all P <0.05). Conclusion Dex may re-
duce the lipopolysaccharide induced inflammatory damage of HRPE cells by inhibiting NLRP3/Caspase-1 pathway.
[Key words] dexamethasone; lipopolysaccharide; human retinal pigment epithelial cells; inflammatory damage; nu-
cleotide-binding oligomerization domain like receptor protein 3/Caspase-1 pathway



