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SHEZEZIAT VEGFA/NF-«B & B4 5 15 S/ ARPE-19 4z
., I

wOB,  ENE, BEL
(FEAF®—MEERRA, F§E i 475000)

WE. BN TR ERERELET VEGFA/NF-«B B0 S5 S 09 ARPE-19 4IisesE . T8, A% FHEZX
(30, 60, 120 wmol/L) 4b¥H ARPE-19 4iffd 24 h J5, JMA 25 mmol/L #Z#F 24 h; 4 si-con. si-VEGFA ki g &=
ARPE-19 4Hjifd, AIA 25 mmol/L #jZi# 24 h; FHE X (60 wmol/L) 4 ARPE-19 40/ 24 h J&, ¥ pcDNA-con,
pcDNA-VEGFA FUkifEgy | fINA 25 mmol/L 25 HE 24 h, MTT K 40 M 7275 %% ; Western blot A&l & MMP2, MMP9
VEGFA . CyclinD1, p-p65., p-IxBa #& (4 3 ik; Transwell 545 % i 40 il iF #%; PT-PCR #: Il VEGFA mRNA ik,
R EHAESO AL R 40 M ARPE-19 f775 S FH 5, MMP2, MMP9 [ RAF &, AMTHEEA S,
VEGFA ZE [ Al mRNA FiATHE (P<0.05), 5+ H F AP S & 5575 S 09 ARPE-19 405 40 77 76 R MK, MMP2,
MMP9 [ Fik AL, AT RS AR %MK, VEGFA 2 R mRNA FiARE( (P<0.05); i3k VEGFA i mbhA S
ARPE-19 48 CyclinD1, MMP2, MMP9 £ [ IARRAK, A0MTETE RIEME, T BERIEMIK (P<0.05), FHE
FAHE S BEE I ARPE-19 40 p-p65 ., p-IkBa FRIKFEML (P<0.05); 3Rk VEGFA Wi T 5 50 2% i WE 5
T p-p65., p-IkBa FIAMIMHIEM, &it FHEZ MG &S M ARPE-19 41 E AT, HLH I fes
VEGFA %,

KW . RHEE,; WRRMMERE; ARPE-19 #iil; VEGFA/NF-«B i@
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Isoliquiritin’ s inhibition on the proliferation and migration of high glucose-
induced ARPE-19 cells via VEGFA/NF-kB pathway regulation

HONG Meng, LI Quan-da,  SHI Rong-xian”
( Department of Ophthalmology, The First Hospital Affiliated to Henan University , Kaifeng 475000, China)

ABSTRACT: AIM To investigate isoliquiritin’ s inhibition on the proliferation and migration of high glucose-
induced ARPE-19 cells via VEGFA/NF-kB pathway regulation. METHODS  ARPE-19 cells treated with
isoliquiritin (30, 60, 120 wmol/L) for 24 hrs were subjected to 24 hrs treatment of 25 mmol/L glucose; ARPE-
19 cells transfected with si-con and si-VEGFA plasmids were treated with 25 mmol/L glucose for another 24 hrs;
ARPE-19 cells treated with 24 hrs isoliquiritin ( 60 pwmol/L) were transfected with pcDNA-con and pcDNA-
VEGFA plasmids, and subsequently another 24 hrs administration of 25 mmol/L glucose. The cells had their
viability detected by MTT assay; their expressions of MMP2, MMP9, VEGFA, Cyclin D1, p-p65 and p-lkBa
identified by Western blot; their cellular migration determined by Transwell assay; and their VEGFA mRNA
expression determined by RT-PC. RESULTS The high glucose induction led to significant survival rate increase
of ARPE-19 cells, increase of MMP2 and MMP9 expression, number of cell migration, and the expressions of
VEGFA protein and mRNA (P<0.05). Isoliquiritigenin treatment brought forth decreased cell viability, MMP2
and MMPO expressions, cell migration number, and the expression of VEGFA protein and mRNA of ARPE-19 cells
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(P<0.05). Low VEGFA expression significantly decreased expression of Cyclin D1, MMP2 and MMP9 in high
glucose-induced ARPE-19 cells, cell viability, and cell migration ( P < 0.05). Isoliquiritigenin treatment

significantly decreased the levels of p-p65 and p-IkBa expression in high glucose-induced ARPE-19 cells (P<

0.05). VEGFA overexpression reversed the inhibitory effect of isoliquiritigenin on p-p65 and p-IkBa expression of

high glucose-induced ARPE-19 cells. CONCLUSION

Isoliquiritigenin inhibits the proliferation and migration of

high glucose-induced ARPE-19 cells, and its mechanism may be related to VEGFA.
KEY WORDS: isoliquiritigenin; diabetic retinopathy; ARPE-19 cells; VEGFA/NF-kB pathway

B PRI P B 22 ( diabetic retinopathy, DR)
JEME PRI DL RN I R L —, REBREEEN
HE AN 22—, % 50 R A R AR N R
B ARk, hEZSX DR BAITIE T — 2R
SR, MTANZ I, ZRARTRY . R HERERE
HEPH R EWRAEY, BAVUME ., bk,
PURFER, & BT o] R4 05 O O LS K
B, ZERRCMIEEE . AR K0 WLAN 45 TE
FE R A1 G % 30 B PR R 40 MG-63 B 34 5 5 {7
ZEU s H R R AT LA ] B S A IR R
b R AR SR A SR TR R, SRR R A
RS AR I N R A KT A (vascular
endothelial growth factor A, VEGFA) & VEGF FKJ&
WL 22—, SR A B A D RE A OB A K R
5 DR WEEREHEUIMES, mEBREEA
A1 (high mobility group protein A1, HMGA1) i
T VEGFA 2 1K 58 79 57 B PR 5 P 400 ) i i A= 177
AR R G HOGREL DR 3 VEGF K
] FiE 27 R R T S 72 s s & e R -
kB (Nuclear factor kB, NF-kB) {55t 5 DR
ARG, AT BELTIZ AR 5 38 AR B R BRI
PR ERY, BH R @ M E NF-«B 5
S AR S HAGO 240 JIfD (1% 384 5 1375 S 40 i )
WIRHA , IR T R, S H R R
R R X 3 725 1) 5% i) B FEHIL 2 75 55 VEGFA Al
NF-kB {5 538 A I M ARTERE . ARSI FH = w4
FH LI | 2 20 M0 ARPE-19 F 57 4 PR F0 19 JiE
AR WY S H R R X =BS5S 1 ARPE-19
24 0 3 G RN AL 19 5 1 S A HL I 5 VEGFA il NF-
kB (G BB R
1 &

L1 @mie  ANWLRORE b R 4 M & ARPE-19, T H
FEE A PLE L (ATCC) o

1.2 &KAME5H%HYph DMEM/FI2 i H#HE (]S
SH30243.01) . JR4-I3E (58% SV30087.02) . fik
AW (529 SH30042.01) 9 H 25 [E Hyclone 2%

Al WA (595 G116304) WAL w AT
ABRAT; FHER (585 B21525-20 mg, 4
98% ) M IR AR RHE A R AR U L
AU (MTT) WAl & (5855 C0009) . —
Fu T (BCA) Bl & (8% P0012S) ., ECL
b2 RO (525 PO018S) . B W — 9 & 4 i
( polyvinylidene fluoride, PVDF') B 5 FFP39) |
T e BE B R AN . B ER-IR TN M TR e R R PR UK
( dodecyl sulfate, sodium salt-Polyacrylamide gel
electrophoresis, SDS-PAGE) i & (185 P0690)
WA = KA R B 5 B, MMP2 (1R S
250752) . MMP9 (%5 250755) Hiiklyg B % H
Abbiotec AH); VEGFA (%5 P10502017) . Cyclin
D1 (%% PL0502539) g H il & K Pllabs /A Al
p-p65 (%% 5 HZ-22488) W [ 55 [F Santa 2\ wl;
p-IkBa —4iPifk (#25 bs-18128R-2) W H FifFE
AR ABRAE; IFEPR 1gG-HRP (515
AAT-16793 ) 1 H % AAT Bioquest 7% T;
Transwell /N%E (585 353090) Wy 35 E BD A H);
LipofectamineTM 2000 il & (85 11668-
027) £ Invitrogen 28 Fl; 2 E mikH & (17
5 218073) Wy H fE[E Qiagen /A Fl; HAKFTRLIG H
bt T g SR A RA A,
1.3 ALE  Thermo FC IR IE B 3£ E Thermo 2>
Al LightCycler480 265 7 PCR {0l 7 Fifg{~F}
AVFH A RA R, 2O0ENE D MW A B A
Olympus” 7]
2 A&
2.1 @RS AR L 4 ig &2 ARPE-19 &
SR T5 10% IR 2R 1035 9 DMEM/F12 BigRstr
T 5% CO, 1937 CHERATIESRE, B1~2d4%
| YORT BRI, A AL 28 90% A2 4G B iE AT A
AR, OGBS AE KB40 M 5056
2.2 mppkEh s BUEREFAMT 6 fLik
KEg%, AN EE FLDR S R ) B e o 4 A v i oy
25 mmol/L MR IR FLAR L1537 24 h, AE Ry w4
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BOEH B M, 1E % B4, RV B 73 ) R
30, 60, 120 wmol/L Y5 H F 2 4b ¥ ARPE-19 41
924 h, FEH 25 mmol/L A2 AL 24 h, 1E N
AFIH E S H R AL PRA ;. #F si-con, si-VEGFA #%
YeZ ARPE-19 405 FH 25 mmol/L #iZAH4b 24 h,
YE N & B + si-con 4. & B + si-VEGFA 4H; ¥
pcDNA-con, pcDNA-VEGFA #54¢Z ARPE-19 4ififl)5
FH60 wmol/LAY S H B R AL FHE 24 h, F5FH25 mmol/L
(AT HEALBE 24 b, Ak o #+ 5 H 5 % +peDNA-
con 41, Wi+ R H 2% +pcDNA-VEGFA 41,

2.3 MTT iXF &teml s fo 578 5 KA MR+
48 h J5, 43X A 5 mg/mL MTT ¥ 20 L, ¢
37 CEEFAE T 4 h, WMERF®, BLMA
150 L DMSO $E % S 15 min, BEFR{UKII490 nm
WK AN E (0D), MMAFTE K= (ODypu/
2.4 Western blot # M & & & X K HMME R
48 hJF HRBUS R, BCA 5 & e B e, B
50 pg SR, £ 10% 5 TN J It e 58 IS 5% = PVDF
I, 5% AR W Ky = R B 2 h, FEARIIN A — P
( MMP2, MMP9., VEGFA., CyclinDl, p-p65.
p-IkBa) , 4 CWFEIL®, Tris ThrkiRZE Mk (Tris
Buffer Solution Tween, TBST) VB, MIA_Hi=R
B 90 min, TBST PE¥ 3 K, ECL b2 RIGIK
1% , Quantity One RIS 0 BT B A A B , e E
FIAH R, SR AR SRk i = H A K E
B/ B-actin F571 IKIEE, HANEAEMESE 3 K,
2.5 Transwell &34 48 o4 B 200 wL 40fE
BT Transwell /M= %, FEMA 500 pL &
10% JI& 25 13 i) DMEM/F12 3535 W, 37 C 35 5%
24 Wi FH 4% Z R W REFE 2, 0. 1% 45 2 gy
o, DS RIALIEERL 5 M IEFFA T AL, 1T
BLh RGN E, R R AL

2.6 RT-PCR # VEGFA mRNA & ix 40400
Ri g% 48 h JE B RNA, PR SRR cDNA, 221
B A S UL 1T PCR, MM 3 4
FwE, RV EEZR 20 pL, HH SYBR 9 pL, iF.
R 53144% 0.5 L, ¢DNA 0.5 pL, H,0 9.5 pL,
PEM S5 95 °C 3 min, 95 C 30 s, 60 C 30 s,
72 C 30 s, H40 MG, 60 CHEKS min, AHXT
FkEH 27 AL LA B-actin NN Z, VEGFA
1E 1] 5'-CCAGCAGAAAGAGGAAAGAGGTAG-3',
] 5'-CCCCAA AAGCAGGTCACTCAC-3’; B-actin iE
] 5'-CTCCATCCTGGCCTCGCTGT-3", J |f] 5'-GCT-
2618

GTCACCTTCACCGTTCC-3',,

2.7 “itFobr @it SPSS 20. 0 FAFUEATALFE
THEGRIL (xxs) For, 2 4lAIHECR A K5,
Z A LR BRI R 07 225381, P<0. 05 FRon 2
SEAG R,

3 #R
3.1 RRARAEFHEZSAMNME L K 850
ARPE-19 32 7 ¢4 % vfr S5 0F MR H He e, 78 28 B Ak

PRI AL 1 Bz 40 9 ARPE-19 B 7E 15 R T 5
(P<0.05); HEbEd b, ARWE SRR
AL | Hz 40l ARPE-19 (47 1% R (P<
0.05), W1,

1 FERERHERX AMMIE LK M ARPE-19 18
FEHRM (x5, n=9)
Tab.1 Effects of

concentrations on the proliferation of ARPE-19

isoliquiritigenin at different

cells (xxs, n=9)

415 I LAETE /%
100. 00+10. 25
162.35+16.25*
154. 2515, 45*
123. 05+ 12. 30*
117.33+11.75%

popiizHa:]

[ et

i +30 wmol/L FH B E 4
i +60 wmol/L FH B E 4
FEBE+120 pmol/L S H B2

SRR L, * P<0. 05 5 L s, * P<0. 05,

3.2 RREREFHFESAMME LK 00
ARPE-19 &£ #489%m  S5XTHEA g, 4 b5 4ab
FRIG AR | F2 20 il ARPE-19 71 MMP2 ., MMP9
TR UM T = (P<0.05) 5 54 HAL 3
IS, AN[FHe B S5 T R R A AL L e 4 i
ARPE-19 H' MMP2, MMP9 &35 FIIT % 48 i 5 4 A%
(P<0.05), W2, K1,

R2 FAEAREREHEZEX ARMELZ MK ARPE-19 i
BRI (x+s, n=9)
Tab. 2 Effectsof isoliquiritigenin at different concentrations

on the migration of ARPE-19 cells (x+s, n=9)

26 51 MMP2 MMP9 LR A A
papitskicl 0.35+0.04 0.25+0.03  123.76+12.35
AL 0.88+0.09" 0.75+0.07* 324.13+32.42"
EBE+30 pmol/L

0.70+0.07 0.62+0.06  281.53+28.15
SHEZRA
EHE+60 wmol/L
. 0.48+0.05" 0.36+0.04" 182.46+18.25"
FHEREA

. XA LR, * P<0. 05; 5 mki4e L4, * P<0. 05,
3.3 FH¥E VEGFA 258 #Hrh SXTHE4A
P, A AL RS A AR - B2 40 I8 ARPE-19
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S Sx¥
B AT

MMP2 — S —

MMP9 S e =

B-actin W —
B.Western blot £l %4 & &%
B1 ARAREFHEZRAMMIER LK ARPE-19 iF
BRI
Fig.1 Effects of isoliquiritigenin at different concentrations
on migration of ARPE-19 cells

H1 VEGFA I F1 mRNA ik THE (P<0.05); 5
A LL A, mBE+60 wmol/L S H B 20 KL
5 b 4l ARPE-19 1t VEGFA 25 191 mRNA #35
FEfik (P<0.05), WK 2, %3,

0\\\»
u‘*&\&»
& & @‘ii@*

VEGFA — e e

B-actin e |

E 2 Western Blot il VEGFA E BRI
Fig. 2 Detection of VEGFA protein expression by
Western blot

3.4 fk#% 5 VEGFA sF AL R JE b & 29 it ARPE-

19 ¥ Aeit A0 w5om SXTIRAL e R, 5 & AL
A A MR - R 40 s ARPE-19 H VEGFA

®3 RHEZRYN VEGFA RiZHHM (x+s, n=9)
Tab.3 Effect of isoliquiritigenin on VEGFA expression

(xxs, n=9)

20531 VEGFA mRNA VEGFA FEH
X R ZH 1.05+0. 10 0. 40£0. 04
el 2.35+0.23" 1.05+0. 11"
FBE+60 pmol/L FHEIRAH  1.35+0. 14% 0. 55+0. 06"

SRR AR, * P<0. 05 ; 5 i g, * P<0. 05,
CyclinD1, MMP2, MMP9 3k, 40077 1% R AT
MUl ET = (P<0.05); 5B B +si-con il
i BE+si-VEGFA ZH AW JE | K2 41 Bl ARPE-19
VEGFA . CyclinD1, MMP2, MMP9 % ik, 4077
TR AT R A A FRAIE (P<0.05), ULEI3, K4,

X

& &

VEGFA — WS w—
CyclinD1 — A —
MMP2 - - -

MMP) e - - —

B-actin -_— e e -

B.Western blot £ #ll & 44 5 [ & &

3  Western blot # ill VEGFA. CyclinD1, MMP2,
MMP9 EERIE (1)

Fig. 3 Detection of VEGFA, CyclinD1, MMP2 and

MMP9 protein expressions by Western blot ( I )

3.5 #Z&ik VEGFA T3R5 18 8 FH E E 3t A
AR BE L% 4m i, ARPE-19 3% 78 A= 3t 4% 64 37 4] 45 )

B IR, mbE S R R AR e
4 4 ARPE-19 "' VEGFA. CyclinD1, MMP2,

F4 {RFiX VEGFA 3t AWM FE L B 4Af8 ARPE-19 A FIERB A (X5, n=9)
Tab.4 Effects of low VEGFA expression on the proliferation and migration of ARPE-19 cells (x+s, n=9)

20 %) VEGFA Cyclin D1 MMP2 MMP9 YA /% R 4 A A
it HE 21 0.4220. 04 0. 44x0. 04 0. 30+0. 03 0. 28=0. 03 100. 25+10. 05 125.88+12. 58
[t 1.10+0. 11" 1.06+0. 10" 0.85+0.09 " 0.76=0. 08 * 162.58+16.25 " 325.27+32.53*
75 +si-con 4 1. 0820. 12 1.1220. 13 0. 86=0. 09 0.75+0.07 165. 04+ 16. 50 321.01%32. 10
i +si-VEGFA 41 0. 58+0. 06* 0. 60+0. 06" 0. 440. 04* 0. 38+0. 05* 128.20+12. 82* 172.35+17. 25"

. HXTHRLH LA, ¥ P<0. 05 ; 5 5 B +si-con 40 LL#R ¥ P<0. 05,
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MMP9 3Rk, 4 H A7 1 R FIE RS A M B AR (P<
0.05); HEbi+5 H & Z+pcDNA-con 4 HLHE, =
Wi+ 53 H B +pcDNA-VEGFA 41 A W 5 iz 41 fifg
ARPE-19 H' VEGFA ., CyclinD1, MMP2, MMP9 %
ik, AMAETE AR AN AT (P<0.05), W
K4, %5,
3.6 NF-«kBZF@s%An£EZGe kit SEkid
Fede, mibli+5 H R R AL AL L R 40 ARPE-
19 1 p-p65 | p-IkBa FIKFEAE(P<0.05) ; S+
St H H ZE +peDNA-con 4 L, Ebli+FH R E+
pcDNA-VEGFA 4 ARE RIS E K 41l ARPE-19 1 p-
p65. p-IkBa FikTHE (P<0.05), KI5, &6,
4 itig

DR A & HLIH i oA 5 A T A, o9 720 W 0 LA 3
B P D PR 0 S 8 B A T, 00 D g
WA AR 2RSS, PR R

October 2020
Vol. 42 No. 10
x A
W F kP
o & HTEE
& ¢ & ST
& & €S S
VEGFA S c— —
CyclinD1

MMP2 W c— —_—

MMP9 — e . -

B-actin | — — — —

B 4 Western blot #: il VEGFA, CyclinD1, MMP2,
MMP9 EERiE (1)
Fig.4 Detection of VEGFA, CyclinD1, MMP2 and
MMP9 protein expressions by Western blot
(1)

R5 BHRIE VEGFA IUFSFEHRREHER OB AR L E A ARPE-19 #8EFER (x5, n=9)
Tab.5 High VEGFA expression partially reversed proliferation and migration of isoliquiritigenin-treated ARPE-19 cells (x=+

s, n=9)
2H 5 VEGFA CyclinD1 MMP2 MMP9 ARG R/% TR EL A
[ e 1.08=0. 11 1.050. 10 0. 88+0. 09 0.75+0. 07 100.20£10.05  328.01+32. 81
b+ H R 0. 54+0. 05 0. 400. 04 * 0.450.05 " 0.36+0. 04 62.38+6.25*  180.55+18.05 "
i+ H B +peDNA-con 41 0. 56+0. 06 0. 45+0. 05 0.42+0. 04 0.35+0. 03 60. 30+6. 05 182.57+18.26
B+ H B E +peDNA-VEGFA 4 0. 92+0. 09* 0. 86+0. 09* 0. 72+0. 07* 0. 68+0. 06* 86.34+8.65%  288.08+28. 82*

S EBELLILEL , * P<0. 05 ;5 i+ 5 B % +peDNA-con 41 L3S, #P<0. 05,

B £
A& G
%)@ ﬁ %CP“\& ﬁ%@o

p-p65 W e a——

p-lkBa D J A ——

B-actin . S S

B 5 Western blot il p-p65. p-IxkBa HIE HEKIE
Fig.5 Detection of p-p65 and p-IkBa protein expres-
sions by Western blot
&6 NF-«BESEHEEXEANRIE (rss, n=9)
Tab. 6 Expressions of NF-kB signaling pathway-associated

proteins (x+s, n=9)

20531 p-p65 p-IkBa
el 0.76+0. 08 0.92+0. 10
b+ R HERA 0.25£0.02"  0.35+0.04*
M+ S5 H B2 4 peDNA-con 20 0.28+0. 03 0.38+0. 05
P+ H B Z +pecDNA-VEGFA 4 0. 65+0. 07* 0. 80+0. 08*

TE: SR LA, * P<0.05; 5 858+ 5 1 %5 25 + peDNA-con
#,%P<0.05,
2620

- B AN 0 A T AL AR 4 B e 2 v R B AR
TR PR L 000 €2 38 A R R AR SRS
FH SRR AL BN B I K7 40 il /2 ARPE-19, 45
7R RS T 0 AR T B2 40 L ARPE-19 £71%
R E TR, MMP2, MMP9 K 1%k . 3% T &,
AN A% B W T, U A S e Bk T
ARPE-19 #Hfi 34 5 I 5%, AW LB H W R
AT LA B 355 A 4 i 786-0 4RME A3 A | AL A
1278, HE WIS MEILEE 3 ¥4 ( phosphatidylinos-
itol-3-kinase, PI3K) /E H B B ( protein kinase
B, Akt) /W FL %) &R A% K EH ( mammalian
target of rapamycin, mTOR) 5% i 17 5 4 il A
WEL ) SRR R AT A PI3k/ Akt {5 3 A
il /N LI A8 9 PN B A 0 A KRR 28, 15 S AT )
WIBE W, IR O HF 40 g T R AT N
MMP2 H1 MMP9 #9335 10 i i S50 1 20 ML 178 F1 4R
ORI R, SR H R R AR
755 ARPE-19 4il Jifd 4 4 i 7795 5%, MMP2, MMP9
RN RSB SRR, B S H R =]
PAA ) ARPE-19 40 g 35 5 Fn it 5, 191 Bl 4L 190 i
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s (1): 60-62; 69.

VEGF %%‘%ﬁﬂﬁﬁ[ﬂl%ﬁ@ﬁ#ﬁzﬁ, A [5] T #, Jigosr, fhbess, 45 H RS b= s S i
. - & L e, | . ] e s R A 4

DR % 4" VEGFA & VEGF W& 22—, J&iE Eﬂﬁsj j( iﬂﬁ?oblj3_ ]lj\jm%“” TR

Iﬂl%iﬁi?, Eﬁﬁmﬁéﬁﬂﬂﬁﬂgﬁ?ﬁ\ E*gﬂeui [61 [3 EE‘, 3KH}%§I, gK ﬂ%'lj, g:r HMW-ADP . TNF-a, VEGF

A DL S S i i 45 A8 O e b R AR H, AT R L S A 0 6 RBF S (0], o S 25 R 4

VEGFA % DR (% ", [ miR-195-5p fig 2019, 16(9) : 106-109.

ﬁﬂ—ﬁam VEGFA m%ﬂgéﬁﬁ Hel.a émﬁ@,{%% %u% [7] Chiefari E, Ventura V, Capula C, et al. A polymorphism of

%[17] ) Ziii,yﬁ%%Eﬁ , %%‘B@—Sﬁﬂg }\*ﬂmﬂ%i HMGAL1 protects against proliferative diabetic retinopathy by

impairing HMGA1-induced VEGFA expression [ J]. Sci Rep,

F 40 Bl ARPE-19 ' VEGFA mRNA F17E [ % ik I 2016, 6, 39429,

w, PR si-VEGFA JR KB, ARPE-19 4UML  [87 & e sh2bleaor Kbt VEGF 177K oI s 2

i CyclinD1, MMP2, MMP9 #1235, 40 /776 22 6I[J]. HEEANAZRE, 2019, 28(1) : 8-10.

ERMIT R AT, Ui0] VEGFA R mTp (9] EMl, MG, Sk, % %A THBHmRT STZ 7 95

#] ARPE-19 ZUIBETE FIGTAS . 20 FoH 25 22 40 30 PRI BRI I HEEI A5 ) £ 4/ P B EEXT NF-B 553 5 A

R BOM ()], 3 MR (B R), 2018, 44 (4):

VEGFA mRNA FIZE (142K B, 98150 7T F oo,

 VEGFA ik, I ARPE-19 Z1MIBESAN 1107 wmpme, ssveme, obom, % 5 1020k AN A0 o bk

%, HA60 BT . T Ko NF-kB {550 B G050 [ 1], KIA=H

NF-B {55 50 B S VRS 0B S AT, WIS, 2018, 30(5) : 847855
R R, 5 JI 955 7 ER % 1L v EL 2 5k I e ) [11] 303, AMFE, 5k B, 25 A mEamEi 3-MA X @ pEs
. X X . S AR (5 26 2 A0S A B R P P 0] sh e

ARSI VT 38 a5 0 ) NF-xB 36 P 310 4] 40 (97 s IR e 2017, 35(1) 5.9,

R BRI RAE SN, PRI R ERCAT (101 s ahiesk, e WG, S SRSt A 40N

JHL, BT AR DR A O RS AR s el B i A 786-0 AHIHLIE E K 5> FHLAI[ 37, v [ 52 6 s 7 2 2

BIJIE, AL R ORT NF-cB T LR k7 B 1 &, 2019, 25(12): 839,

?ﬂl@ﬂ%ﬁﬁ%ﬁm . ZIKQQ%\%%EE?, %"*Hﬁ%ﬂ‘fi [13] Z& &, 5KEGN. S H 520/ LA I8 PN B2 41 B A= 9 2

RN R I PISK/AKT {55 B 2 M [ 1], FBM KA IS

JE ENE 5 S 9 ARPE-19 41 p-p65 . p-IkBa % Z;m oo 54(1{)14_&58% AL AR

KRR, BEWIRZOMST IT A NF-«B 55 B 0B (4 s o momse, s, %5 SFsen PSR A

%, M FRIK VEGFA 646 1T B XA S p-p6s. B PRI TR T A R AR 2R J). WhT k2

p-IkBa ik PP HIAEH, T B i VEGFA 52 M (B2, 2018, 47(2) : 181-186.
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