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Western—blot #ill] NF-«kB/MAPK {5 51 i% 41 G e 1k &
H &A= AL,

LR 5IEH AT L, LPS Bl )5 , ARPE- 19 AYFF TG R
W, R Bt SR LBP #e BEHG N, ARPE-19 40 f
TR R T, LA 9 % v F IL- 1B . IL-6 Al MCP-1
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Abstract

e AIM: To explore the effect of lycium barbarum
polysaccharides ( LBP ) on inflammatory response of
human retinal pigment epithelial cells (ARPE-19) induced
by lipopolysaccharide ( LPS) and its possible signal
pathway.

e METHODS: ARPE-19 cells were stimulated by LPS in
vitro to construct the inflammatory injury cell model.
Primarily, the cells were divided into five groups
randomly. The blank group was cultured in complete
medium, and the LPS group was stimulated with
complete medium containing 10ug/mL LPS for 24h. The
low, medium and high concentration LBP groups were
incubated with complete medium importing 0.1, 0.5 and
1mg/mL LBP for 24h separately, and then stimulated with
complete medium containing 10pg/mL LPS for 24h. We
used the CCK-8 method to observe the cell survival rate,
real-time fluorescent quantitative PCR to detect the mRNA
expression of inflammatory factors and Western blot to
test the changes of phosphorylated protein within the
signaling pathway of NF-kB/MAPK.

e RESULTS:. Compared with normal cells, the survival
rate of ARPE - 19 cells was decreased after the LPS
stimulation. With the increase of exogenous LBP
concentration, the survival rate of ARPE - 19 cell was
gradually increased, while the inflammatory factors
expression of cytokines IL- 1B, IL-6 and MCP-1 were
reduced accompany with the phosphorylated proteins ( p-
p65, P-IkBa, p-JNK, p-ERK and p-p38) of NF-kB/MAPK
signaling pathway were decreased.

¢ CONCLUSION  LBP prevents LPS-induced inflammatory
response of ARPE - 19 by inhibiting the intracellular
inflammatory factors and the phosphorylation of the
related protein within NF-kB/MAPK signaling pathway.
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WERE S B A A ) WESEFI, A&F RO i RPE
SN RE IS L T BT A LA A B, s 1% UE R A bk
ARMDY  BrLL 30 RPE 40 M P9 26 M B 45 , [ st 75 iy
RPE M E2k 2 TF KIGIT ARMD #1710 64 BF98IE
52, MAZ Z 8 (lycium barbarum polysaccharide , LBP ) 245 $T
R PUARACR B PSR AU A R A A 5T
0, 2% B A AT Z2 A0 6 PR s R SR I LA OBV T, 4R
LAVE G R NN E i o= R = A | R
FRUON B S My 228N RPE 48 I 0 1Y 52 0 1 A B
. BT LA, AS 5246 38 o 40 IR 22 B ( Lipopolysaccharide,
LPS) Hl ¥ AL 64 3R - 2 (ARPE-19) 4Hi il #4 % ARMD
H ARSI 5 9 F RS TR | S R MU AT Z2 4 X RPE 48 M )2 I 1)
S SHLEL, AT 8 e ARMD B2 RPE 48 4iF A GBI
PR R
1 #HRFN A %
1.1 ##l
1.1.1 EZKF  ARPE-19 408tk ( P BB b 76 40 g
) Mt 28 (7 2 IR AR E S ) LPS (3 B Sigma) i 4
1ML ( 2€ ® Gibeo) \DMEM-F12 £ 3% % ( 3% [# Hyclone) |
0.25%JEHE B +EDTA (RKFE) H-HERIEAW
(100x) (E 3K 5) .RT-PCR ¥ #% i H] & (Invitrogen ) |
SYBR Green qPCR Master Mix( DBI Bioscience) & RNA $2
PO & (b R 51 (LA T) [ CCK-8 4 il 3
B B A R P A I 47 B (v DU ) B R U
B (PEADY) BCA EHERRAN & (VIEAY) ECL &
TR I R & (BLEEAEY) ) o —$0:p—IkBo IkBa ,p~ERK |
p—p38 M p—JNK ( Affinity, CAT: 50022002, 1015, 4001 .
3318),p—p65.p65 ( CST, CAT:3033,8242) , ERK ,p38 &
INK( J7Z54E%), CAT 01864 00764 .01295) , B—Actin( F£2
445, CAT.TA-09) .
1.1.2 {88 Infinite M200 Pro [ ¥ ¥ ( %5+ TECAN) .
PowerPac 200 HL,3K 1% ( 3% E Bio—Rad) .1Q5 Real-Time PCR
i ( 2 H Bio—Rad) . ChemiDoc Touch k2% & 1% R 5
(% Bio-Rad) ,
1.2 7k
1.2.1 ARPE-19 #ifatEsx Ui H| ARPE-19 41 )5 i &
AREFEFR, T 37°C 5% CO, M N R 3%, R4 i % 5 20y
859% s FH JiR it 2 47 714 4L , 12001/ min 5 .0> Smin, 1:3 &
R, FR T T25 B3R, A 58 4 By FR B B R (10%
FBS,1% % -5 %5 £ 1R 5 W ,89% DMEM-F12) ,2d #a i —
WREGRIGI 2~ 4 AR F L, [FB, 4 1% 5k
85% I HATIHALES L INAVRAF I (10% DMSO,90% FBS)
A A -80CUKAEVRAE , Ik H A A A ORAE
1.22 KW ARLIE AL N2 H AL LPS
4H fIRHEE LBP 2H bk B LBP 4 ik LBP 4. R A
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Sy 4HINZA R A B TS 5 10T 1 15 SR VLR 24k, S A4l
e R SR %, 5 LA A R B 59 5 LPS 4145 T &%
10pg/mL LPS 58 2 B SR L1 24h; LBP 2H 73 25 T %
FHARHSE LBP (0. 1mg/mL) FP¥E LBP (0. Smg/mL) M 5
WeBE LBP ((1mg/mL) Y58 4 35 57 50 5 24h, B LA R A
H45F 10wg/mL LPS VEFH 24h,
1.2. 3 CCK-8 MBEZMAMMBEEFR MWLM E N 1x
10*4>/mL 70 T 96 fLAR 1, B LINA 200l 3557 5, 35
F% 24h  FFYUHING BE S PBS vy 345 T L7 DMEM
BRIk 24h, S AL PRIE b AR HL S PBS wrvk e wom
AT 10% CCK-8 [JG ML iE B 77 35, 37°C 15 7246 Hh ke 6 i
B 2h, AR 450nm K& OD {8, f# A 3 47776 5 =
[(SEEAL-25 FAFL) /(KT BBFL -2 I FL) ] x 100% , 180 i
Y HLAFIE R
1.2.4 Real Tme-PCR # Ml & A4 A X EREFH
MRNA RixE [ R & 21 40 i 42 52 Ak B s 42 JR R AR L
RNA $2 UK 6520 PR A F2 3, S0 W RNA W 9F
FH B R W R M P K 300 E 4 B, R 4L AR i RNA S 1R
Invitrogen 333 5% S ) 65 20 98 | 47300 4% S5 Wh ¢DNA,
-80°C{#4F, f#if] DBI SYBR Green qPCR Master Mix &7
& AR IR B DL cDNA S K AR AT S 98Ol 8
PCR Y MG, 5I¥FH R 1, AR R N 20pL, R HIE
K & bR ifE = B 4T Real Time—PCR §7 38, /e i &4
A AR PE | 95°C 2min; PCR J I, 95°C 10s, 50°C ~ 60°C
30~34s,72°C 30s, 4Lt 40 fEIR, #EfF T2, 55C ~98C 84
PEFR, 13 CofH, LA GAPDH ANZ: f AR &5k, it
FL2TAME,
1.2.5 Western-blot ®iMZHEHRIEZE K440
ZACBRE AR 4 R BG4 IR % PBS YR AN
2 UK, IR T L ) 2R VRO ) S 0 B o R R
vk b, [ B 4min 5% — K, IR FFLE 1min, JEHA 5 K, &
ML 120001/ min 4°C 5 .0> 20min B F 5 W, 1K I8 BCA &
FUE iR G R T e i, EREIA Sx 22
PV, 100°C 25 M Smin 45 FH . BCHl 10% SDS-PAGE #§ %,
I 40pg 2 11 (p-p65 . p65 . p—IkBa , IkBa ) 5 80pg 2K [
(p-p38.p—ERK .p-JNK . p38 . ERK . JNK) F#E, A Hi Ik
W, 2 HE L TR AR HL TR Dl 8OV HEAT HEL K, 840 B8 i i) A
120V HL Pk ZJHB, F1 7 V1 I i 47 7% 5 ( PVDF JiE, Y 7%
220mA ,60min) ,5% B HE W5 k3 5% 5% BSA ¥ WK (#5812
1) B 4h, YERE (0. 1% PBST Smin, & 3 IX) J5—diH
P, 5 2d PRI G —BUIEE 2h, FRUR IR, HCH 2% T i
ECL AOGH #E AT HE s, — UM . p—p65 . p65.p—IkBa,
IkBa ,p—p38.p38 & p—ERK () 1:1000) , p-JNK K JNK
(1:800) ,ERK(1:500),B-Actin(1:1000), —FiHk .
1:10 000, fdiJH Image J %1453 H7 5541, p—p65 5 p65 It
{E,p—IKBOL\IKBOL 5 B - Actin ttﬁﬁﬁ?ﬁ“ﬁ, p—p38.
p—ERK % p—JNK 4345 p38 ERK Fll JNK FAHMATITE
Biit 2 53 H7. R SPSS23.0 Kk 44 i 17 45 i 43 #7,
GraphPad Prism 7 Ve, SERBHRAT & IR 570, 3T
HPORER A s Fom, 24 LSRR 2R Ty 22508, I R
FeAE R LSD— A 3  P<0. 05 Fm & A S 45 X,
2R
2.1 W2 & ¥Ext LPS 55 T ARPE-19 40 ff1iE 11 I 32 1
25 F2H LPS 4 ARV LBP 4 hife i LBP 4H ik i
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B2 HIESHEXT LPS %5 ARPE-19 AKX R FHIZM A IL-6 1Y mRNA £ikH ;B IL-1B i mRNA ik ;C. MCP-11Y
mRNA k& ."P<0.01 vs LPS 41,

%1 RT-PCR3|#F7!

Py S 75 17] P34 i BO 2 (bp) gl

=T forward 138 TGGCTTATTACAGTGGCAATGAGGATG

IL-1B reverse 138 TGTAGTGGTGGTCGGAGATTCGTAG

1-6 forward 95 GGTGTTGCCTGCTGCCTTCC

IL-6 reverse 95 GTTCTGAAGAGGTGAGTGGCTGTC

MCP-1 forward 137 AGTCTCTGCCGCCCTTCTGTG

MCP-1 reverse 137 GCCTCTGCACTGAGATCTTCCTATTG

GAPDH forward 138 CAGGAGGCATTGCTGATGAT

GAPDH reverse 138 GAAGGCTGGGGCTCATTT
LBP 2 4fl il 77 36 53 1M (96.33£6.51)% . (61.79 %02 &AMEKLEETF mRNA 5 X+s
19.78)%. (107.58 + 40.47)% ., (118.29 + 34.42)%. g T -1p Yo
(114.01£20.70) %, 25 G HF ML (F=3.496,P = “pyyg 0.47:0.18"  0.45:0.16" 0.05:0. 02"
0.026) . H7 FIALMHL, LPS ALANE A7 15 5 T g {H 22 5% LPS 41 21.27£0.67  2.00:0.44  4.89+0.97
HGEATA R L (P>0.05) . MHET LPS 41,4 LBP 424 [T LBP 41 0.49£0.09°  1.40+0.18  2.02+0. 68"
AL AF TR TR, BR T 80% , 25 A L E R L (P< B LBP 41 0.67£0.11"  1.37x0.31  2.20x0.45"
0.05) HA WA B Z B Z R LG ITHE XL Ervik BE LBP 41 0.5240.20°  0.91£0.05" 2.01+0. 62"

P>0.05) , W] —5& ¥ B 19 LBP F LPS i % ARPE - 19
émﬂ@ﬁ@&?réﬁéﬁgﬁgﬁsm mg] Ga F 2395. 897 14.57 22. 662

! ’ ° P <0.001 <0.001 <0.001

2.2 RAMBA AR F mRNA RiIZEWTH K4H
Mo R PR F TL-6 . IL-18 Al MCP-1 ) mRNA ik kb
BOESWESIFE L (P<0.001), W#E 2, Hi LPS
YRR REE A BT, ZR A G FE L (P<
0.001) ; 5 LPS ZHAH L K = Wk B2 LBP 2011 IL-6 M
MCP-1 FiR W T % Sk LBP 4119 IL-1B8 £k
EHWHBREK, Z5 A5 #E L (P<0.01), [H%H
T = LBP ¥ 5 41 2 | 47 L, 2635 i oK DL BH g AR
b, R G 25 L(P>0.05) . o] W, 7E 55 %K,

A HA T 58 2 IR F%, LPS 4. 45 T 10pg/mL LPS;
KM LBP 4H.0. lmg/ml LBP HlAL #5435 F 10pg/mL 1PS;
WeJ¥ LBP 4 ;0. Smg/mL LBP WAL /5 45 T 10png/mL LPS; =
& LBP 41 ; Img/mL LBP WiALBEJ5 45T 10png/mL LPS," P<0.01 vs
LPS 4,

LBP 4530 LPS 5519 ARPE-19 4f i 48 P A+ 11—
18 IL-6 % MCP-1 [k, 1M tLAFE 5 LBP B3] & J6 %,
TLE 2,
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B —Actin

E 3 #IESHEXT LPS 568 ARPE-19 i) NF-«B @ REXEFEARIEEMRM  A.p-p65 MX AR EH ;B p-IkBa A
X} A FRIA T C kB MAXTE A D B AR A KMAH ,* P<0. 05,"P<0. 01 vs LPS 41,

#3 FHEMAEMN NF-«B/MAPK @ ERiEXEBMKIE

x=xs

- NF-«B J& MAPK i 1%

p—p65 p-IkBa IkBa p—JNK p—ERK p-p38
ZAHA 0.10+0. 13" 0.13+0. 11" 0. 56+0. 05" 0. 36x0. 06 0.37+0. 18" 0. 19+0. 05"
LPS 4 0.85+0. 18 0.58+0. 16 0.21+0. 08 1. 10+0. 16 0.78+0. 13 0. 82+0. 31
fIR¥RJE LBP 24 0.47+0. 09" 0.46+0. 17 0. 33+0. 07 0. 69+0. 39 0. 79+0. 06 0.410. 16"
Yk LBP 41 0.43+0. 14" 0.35+0. 16 0.3820. 15 0. 38+0. 26° 0. 46+0. 31 0. 34x0. 24°
R LBP 4 0.27+0. 14" 0.20+0. 12"° 0.45+0. 12 0. 40+0. 36*° 0.34£0. 23"° 0. 19+0. 05*°
F 20. 564 7. 944 5. 056 3.945 3.720 5.434
P <0. 001 0.001 0.017 0. 036 0. 042 0.014

2 AR SE B SR 37 LPS 4 44T 10pg/mL LPS; {K¥# FE LBP 41.0. Img/mlL LBP WAL HS 45T 10ug/mL LPS; ik
LBP zﬂ :0. Smg/mL LBP TiAbBEJ5 45T 10pmg/mL LPS; &% LBP 4H : Img/mL LBP WikbHJ5 45F 10pg/mL LPS,*P<0. 05,"P<0. 01 vs

LPS 41;°P<0. 05 vs {KHE LBP 41,

2.3 BMAMIMA NF-xkB/MAPK BIRIEXEQREZEW
T

2.3.1 NF-xB @& 4541 NF-«B 8 #H) p—p65 . p-IkBa
K IxBa 8 AR IB KT, ZR A5 T%E L (P<
0.05,%3) . LPS 4] p—p65 .p-IkBa Fih/KFH 45 A
B & T IkBa 28 I RIA AL, Z R A ST FE X
(P<0.05) ;5 LPS 41AH L % P W% LBP 4160 p—p65
Fik BB B ERL, 2R IAGI2EE L (P<0.01) ; 51K
WP LBP 41 Fb%s, =V BE LBP 411 p—p65 p-TkBa 15
NEPIREAC, 2 5 WA T8 X (P<0.05), 7] W, LBP
AR FH Ve 5 T v T 184 58 HET VR BE LBP 4119 IkBa
FikEH LPS HFH 1, 1M p-IkBa ik & K, Z R HH
GiiteF i L (P<0.05) , % W] LBP fgfig il IkBa 45 M [
p-IkBafifb, FrLL, WAL 2 BEAE M 4] LPS Hl¥% ARPE-
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19 2l NF-B 38 #§ f300E , IF AT 38 1 50 ) NF-B 38 %45
KM p65 . IkBo MBEIR L& RN, H I LBP &
e, ULIE 3,

2.3.2 MAPK B R& il 45 2 MAPK 3 % % 2 1k A - 19
EAMXRBEEHITHE, ZEFHARITTHEE L (P<
0.05), W% 3, 5= HAMLIL, LPS FI¥4)5 p- JNK p-
ERK & p-p38 MEHEL BT &, 2R EGI¥E X
(P<0.05) ;5 LPS ZMI b4 ik . vk BE LBP 41 p—p38
(48 Rk it T UL 5 R R, A =R BE LBP 41 p-JNK 1Y
B FRB PR, JF HAE S W LBP 4 i b p-ERK
MEARBEEAGED, ZSHEA5IT2E X (P<
0.05) ; LLBARHEE LBP 20 5 =Wk B2 LBP 41, & B —Fh ik
PRI IR IA R BEE LBP W R 3 A BR AL, 2 73
HGi245E L (P<0.05) , WLIE 4, m1 bl 0L, M Ad £ B hg
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4 MRS HEX LPS 55K ARPE-19 #ifa ) MAPK BEHEXEFEARIEENHM A, p-JNK AHX & HEiEH;B.p-ERK M
YR H RIS Cp—p38 M RIS & D B ARSI 44 . P<0. 05,"P<0. 01 »s LPS 41,

fig3mHl LPS Hi% ARPE-19 40 g N JNK \ERK J% p38 i
TR Ak, I A 7 A M, 48 7 A A 22 8 BT 3R i INK/
ERK/p38 i il LPS 755 ARPE-19 R,
3itie

LBP ELA Bt R AE R, WF o8 BB v b 48 |
U L AP T MU R 2 R RN
Fmg 4 i v, LBP 0] 38 44 10 il TLR4/NF-«B 15 5 i [ )i
2 LPS PRI RPERN ™ ;I H., LBP W] i MAPK 3 %
PRI AR 9 A PR T 1 AR Ak, T DS BRI B 36245 K 3z 3
A ERABMIE ST, COUE S TR A B L I B 5k R AL i
fils 250704525 ) il 3@ NF-B/MAPK 18 B4 LPS 75
S0 RPE A v 7 B L, AR LPS T
ARPE-19 4 it 37 & M [ i AL RDULEE LBP /R R, UE 52
LPS 155 ARPE-19 KA RIEHI07 A MLAF 15 2 T B, IF
H A —E Wi LBP WiAb B AE 4 = 2 M 453 )5 19 RPE
YRS 1. T H, LPS 5 LBP [R1EH R I A B A 40 A 3%
71, UESE T LBP WA JGREE X nl i UG RPE (4 4 1 46t
Hid it —Fh 2 BB 259

TE ARMD ML K697 o8 v, M N — E 32 3
TE e, ATAENE ST & R, AR R 5 S A S ] fE Rl A
IL-6 IL—1B K MCP—1 45 & PE K 7Ry 3 m " 5 Al
FH IL-1B Hli#% RPE 4, & ¥ 1L-6 1L-8 A MCP-1 %548
PER T A & B LPS H13 RPE 40 i th vl i
L6 IL-8 B MCP—1 26T+ 72" ) WifEARSL v, 3.
T REE] LPS 55 ARPE-19 405 , 40 il N 48 PE I+
IL-6 IL-1B & MCP-1 [k & B T+, JF B & 8L LBP
AEFER B PTR AR, BRI 2 e M B 7 1 R 3k, ol
LBP fEfE T RPE 208 A9 2 M S n 4240 T4 Sk . %
A, ANH A e M SR I, JL-F- B A7 AE NF - B 38 % A9 3%

o Lan LPS B AN )E , T 5 40 M 2 1 1) Toll 32 1R 45
A BT IcBo B8, A TkBa B AW, E— 5 S IkBa
R AL 12 Ak, J5 BlAH I B 1 U B A, 145 pS0/p65
M IxBa Z AW R K JE A p50/p65 2R 1A, Bl
KR, B p65 T L p-p65, 55 I B4l iR
TNF-a IL-1B IL-6 K MCP -1 %4 il 58 M D 1 i # 5E [
FaksP | FEARSE R IR AT EEH] LPS i 5 ARPE-19
YA IkBa,p65 HBEIR LK F- Tt , i — 25 UESE LPS B
%M 31755 RPE 40 NF—«B 3 8% 00 380% & 4% H 304
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