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sreiaiieseiacieasecaciecs [HE] BB AMEFTRREE G (TTR) A 515 5 45 540 45 0% B F 4 (STATS)/
. 1’5% R E?* < ORCID: 0000- + miR-223-3p/ F-box WD & 5 & & 7( FBXW7) il % % 5 48 (HG ) % 5 49 AL M B A % 2 JE,
+ 0003-0267-6971) , ifﬁl%l 8 1 o (WRECs) 3 fo 4 & R eh Yo, B3 % hRECs 42 xH 1821 HG 21 HG + TTR 2. HG+
: ﬁ‘ib}g:ﬂ;ﬁ[fé ; [::& gﬁifilﬁﬁlgo : NC mimic £8 . HG + miR-223-3p mimic 2A4= HG + TTR + miR-223-3p mimic 21, % #1Z &
© Eemal:24516236 g con 4 STATA 55 miR-2233p #9¥edy % % | %0 W & E B4 & Bk /7942, ELISA av\
. {B1S 15 & : 25 1% WS ( ORCID; 0000- | /ﬁhl i TTR K -F,RT-PCR #M miR-223-3p 7K -F,CCK-8 k46| 4m i3 74, do 4 & 5%, 2 3
5 0002-6987-7332) , 5, 1971 4 6 J ; 547 do /& A s % , Western blot 2] £2 8 A & A ¥ B F (VEGF) [TTR,STAT4 #= FBXW7 & &
o HVE PRGN BUE BAERRIW. | kak R 5P paiAere, HG 40 hRECs & TTR A-F 4% (P <0.05), 3%/ 24 h it 5
SO T7 Bl 5 B Bmails e S HG + TTR 2820 5% 7 % % F B (P <0.05) . 5 HG 4o % % & % (38. 12 «
. 3029631 @126. com + 4.91)% 48k, HG + TTR 28 hRECs #2452 % %[ (19.46 +2. 12)% | %] 2.4 (P <0.05) .
5 HG + NC mimic 28485, HG + miR-223-3p mimic 28 hRECs ¥ miR-223-3p & A& Eifl, tm i
N¥em(3H A P<0.05) ;5 HG + miR-223-3p mimic 2848t ,HG + TTR + miR-223-3p mimic 28
¢ hRECs F miR-223-3p & iX Fifl, e H FH (34 H P<0.05), 5 HG + NC mimic 280 %
TR (40,11 £4.10) % A8 ¥k, HG + miR-223-3p mimic 8 hRECs s & % % %[ (61.52 =
16.25)% 1% % (P <0.05); 5 HG + miR-223-3p mimic Z148 %, HG + TTR + miR-2233p
: ?HGJ20190359320)03 : * mimic 28 hRECs 1% & A %[ (42.24 £4.33)% ] (P <0.05) , .5 HG + NC mimic 41
$ ;;?;{;W@ W%T,f&fﬁg?ﬁ o WBREF AR FEL(P>0.05), EHELFHMEREF,STATA § miR-223-3p 3
voieeieia e ieieieieieece NFEBAMENA, 5 HG A4A, HG + TTR 2L hRECs + miR-223-3p . STAT4 & & & ik
A%, FBXW7 #= VEGF & & #3534 % (35 % P <0.05) ;5 HG + TTR 28481, HG + miR-223-3p mimic 1 hRECs ¥ miR-223-
3p.STAT4 % & % ik 39 & ,FBXW7 f= VEGF & G Ak 3 BAK(39 4 P <0.05) ;55 HG + miR-223-3p mimic 28483t ,HG + TTR +
miR-223-3p mimic 28 hRECs ¥ miR-223-3p STAT4 & & & ik 3 A&, FBXW7 f= VEGF & & £ A ¥+ & (3 4P <0.05) ;5 HG +
TTR #8485, HG + TTR + miR-223-3p mimic 21 hRECs P miR-223-3p VEGF .STAT4 #= FBXW7 & & £k £ F ¥ R4t 2 & L (H
AP>0.05), i TTR THL@iEi8% STATA/miR-223-3p/FBXW7 i@ %474 HG # %49 hRECs #) $2.% & &,
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AR SR E LD RE R A K i 1 M55
WREARANE S, Bl 1 A, BB B LI RE 2 B K o

S0, DR SR AE AR R IR 2 —P 0 DR 1.1 EEKFMMEE  TTR W F bt G pf R
HRR P A LA 1 A R G 2R R DR(PDR) i B BRZ v s RIPA A i SR W W T b s RS RHL
FFRE , PDR X B FE AT HE 2 i o ) o, 3l TG i £ BR 2N F] ; TagMan®© MicroRNA Reverse Transcription
Z2. UL, T DR A& 00 W0 BECHr A i 48 AR L kit 345 SRR R Lipofectamine™ Il T2 2R € /R
Hilx e PDR By &4 R Je A TR L, #HAR BHEABRA R CCK-8 Kl il & 14 F 35 & Sigma /4

BERMSHK S

MR E A (TTR) SUBRR i 8 1, 3% AT A0
JIK4 BB 430 , AFTE T I VORI IR v, JF S A 3 )
RE 3 FOIR AR 2 RIPI R 0L 8 i 2 4 78 1 Sk Rl 452
dire R AV AR TTR 5 DR (R A
S, TE R4 R TTR Af LA 00 190 FE A4 I 45 A, 12
LS b R 200 B R P R 0 U T, GFBELIE DR S 1
YR AT X, {H TTR 7£ DR o (7 FBL AT

) s ELISA 38050 65 0 1 s DU BP 3 3 4 28 0 B A B
ISEIRPUNAT T 5% T RN 5% SR K1 4 (STATS) |
miR-223-3p . F-box WD ®XEE [ 7 (FBXW7) HlIi4E
WA K - (VEGF) B o BT X 1 T 56 5] Santa
Cruz 23w s ECL Ak 22 2R ln & T Bl S 2
HEACRHE A TR AR . AU RS SR A8 A T 1 il B FRL24
A A PR A 5 AR AU T b 5t T B BR 53 4T:
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I8 A B AR R GE TN BB A BR A A
1.2 HpaskiE R&EswF NP E N K
(hRECs) g T E BB B ani A . % hRECs &
TR 10% BG4 MM 10 ¢ - L' HHER
IR DMEM 4iififl 1 38, F 37 C & {RFI 4L
5% CO, MIREFRAA AT R 3%, R HOEAE 00 40 it
TS

1.3 TTR X hRECs 441547 A B0

1.3.1 ZWHpESHELEAE LREEVL N3 4,
Hidr ) XF BE . 1F AL PR A0 M HG 4H: & A 25
mmol - L ™" 75 2 0 (1 1% 72 3L 05 5 hRECs; HG + TTR
Y1 A 25 mmol - L™ 445 M A 355 57 3L 05 7 5 e
TTR [ hRECs, #4403 E T 37 C, SR 0%
5% CO, IR 24 h [ TP 2esise . 4
Jss ek  BOW B KR hRECs LUIAEFL 2 x 10°
DR 2 6 fLAR T, 4K 2 24 80% il & B, e R
Lipofectamine™ i 7| & 1 I 4554 44 TTR 1 35 ok .
1.3.2 ELISA #& TTR E/ 48 ¥XME4l HG
ZH 7 HG + TTR 2019 hRECs 4320 Ab 3 J5 4570 T 6 £L
Mo, A A B E 3 DAL, 73 5E 24 h 48 h,
72 hj5, PBS ¥k 2 Wk, B M EE S 4L 2 min 5, 3000
r - min B0 5 min, SR ELISA 3 70 & 4 156 I
PRI A5 ) (5] 5 A A AN A L3 i TTR &
1.3.3 TTR XTREIEEM RN K HG 4 A1 HG +
TTR 20 () hRECs 23 4 AL 35 DL EEFL 5 x 10° 4% FRh
F 96 FLAR, B FHi 720 h 6 h 12 h 18 h 24 h i}
BALINA 10 WL () CCK-8 ¥ ,37 CARLLIFH 2 h,
T 450 nm KA R AR AR I 240 L W 6 B 5
AN T o

1.3.4  MEEREE RN B E 17 M5
ARG . IR A 48 fLAR R, &AL 300 pL, 7E
37 CFE4 30 min, ¥ HG 4151 HG + TTR 41 hRECs
PABEFL 3 x 10* AN G , 78 37 CHFH 24 h, FIA
Olympus I 5 5% WLEE hRECs Il %8 A AR B0 40 1,
DITE A R85 % T AR o b A 3 i A 2B Bl (i 4
AR = R G R ) T A/ B SR AL TE AL % 100% ) .
Horp, B 4R 3 AN AL, B R BCEH 1A,

1.4 miR-223-3p X hRECs 4412247 A B 250
1.4.1 L4 SCERREHL R 3 41, Hd HG +
NC mimic 4 : &4 25 mmol - L™ %8 2 b 5% 55 3L
FHY: NC mimic [ hRECs; HG + miR-223-3p mimic
S AT 25 mmol - L1 A %5 Bl b 57 3L 07 7 e e
miR-223-3p mimic [} hRECs; HG + TTR + miR-223-3p
mimic 2 : F 25 mmol + L~ 3 2 4 1% 5% L 05 75 4 e
miR-223-3p mimic F1 TTR ) hRECs, £ 20 4f il £ &
T 37 CEHAEBUIEL 5% CO, W¥EFAfH 5 24 b J5 ik
TR, MR A2 1.3 1,

1.4.2 RT-PCR #3il] miR-223-3p %&i%x ¥ HG + NC
mimic 2], HG + miR-223-3p mimic Z{ 1 HG + TTR +
miR-223-3p mimic 2 il i 15 FF 48 h, Trizol 142 H 4
M S RNA ARG B TH2: 0 2 RNA AV B

it TagMan® MicroRNA Reverse Transcription kit 1 %%
AR G LA RNA SRR AT 300 s 3845 eD-
NA JFET 4 COAF, ¥ 15 % T RT-PCR {Urh k4T
W7 BB W 45 :95 °C 5 min FAE ;95 CASPE
20 5,60 C Bk 55,70 CHEAH 200 s, H: 45 MEEE,
LI GAPDH SHNZ:, 5197 140 T : miR-223-3p | {jf
51¥) & 5’ -CAGAAAGCCCAATTCCATCT-3" , T iiE5|
W 5°-GGGCAAATGGATACCATACC-3’ ; GAPDH
Fi##E51% R 5° -GGCTCTCTGCTCCTCCCTGTTCTAG-
37, FlF5I4¥H 5° -CGTCCGATACGGCCAAATCCGT-
37, SRAH 2GS HARIEE mRNA AR Feik i
1.4.3 miR-223-3p JT4RAEIEERIENT 20 1.3.3 7
B HG + NC mimic 2 \HG +miR-223-3p mimic 2 f/l
HG +TTR +miR-223-3p mimic £ hRECs [Z4iII% /1.
L4.4 MEAMER W HG + NC mimic 2 HG +
miR-223-3p mimic ZH 1 HG + TTR + miR-223-3p mimic
1 hRECs 1ML IS DL, PRI IE L 1.3. 4

1.5 STAT4 5 miR-223-3p fHEE{EH

1L.5.1 EMEERZESN @il EYERFIELE
$i % UCSC ( http://genome. ucsc. edu/cgi-bin/hg-
Near) #1 PROMO ( http ://alggen. Isi. upc. es/cgi-bin/
promo_v3/promo/ promoinit. cgi? dirDB = TF_8.3) 43
Mg TERY A 3, 065 STAT4,

1.5.2 R4y SLimBnlorh 3 4, Hrp, HG
4 FHEA 25 mmol - L™ A MBS 7R IEHE & hRECs;
HG +siNC 41 : F & 45 25 mmol - L~ 34548 55 55 5L 007
HH YL siNC 1) hRECs; HG + siSTAT4 4. i &5 A 25
mmol - L~ #ij % B 15 7% 3L W7 & 4% e siSTATA [y
hRECs, Aiffifede izl 1.3.1,

1.5.3 RT-PCR #il] miR-223-3p RKix 4 HG
41 HG + siNC 2 A1 HG + siSTAT4 2H 41l , 3 42 e 4
AP RNA AT RT-PCR A6 25 41 40 g h miR-223-
3p Fik, BIAIrES I 1. 4.2, 51975407 : miR-
2233p LUiE5 |91k 57 -CAGAAAGCCCAATTCCATCT-
3, T Wk 5 -GGGCAAATGGATACCATACC-
3’ STAT4 [ g5 ¥k 5° -TTGTCTGCTCTACCAT-
TCGCTG-3", T it 5l ¥ & 5’ -CTTTCTCTCCGCA-
CAACGC-3’ ; GAPDH L i#5|% 8 5° -GGCTCTCT-
GCTCCTCCCTGTTCTAG-3 , FiF5| ¥k 5’ -CGTC-
CGATACGGCCAAATCCGT-3’ . %2 *“1144 HFr
D] mRNA Akt

1.5.4 WRAREBM|ELW HEE A B S 5
PRI K STATA-WT 55 58 48 R4 45 HE R /& STAT4-
MT , %% 24K 73 5] 5 miR-NC B{ miR-223-3p mimic
JEEE ] WRECs F1, 7T 37 C KRN 5% CO,
B FRARAREERE IR 48 h, D0 Z MAS M 1o 0] & I
AN DR BT

1.6 Western blot # il VEGF, TTR, STAT4 #0
FBXW7 EHKRIE M A5 A RIPA &
I AR, UK _E2340% 30 min J5 B0 15 min, $2HURE
1, R BCA LUl G RTIN AR vk B . 242100 g - L7
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SDS-PAGE Hiyk J5#5# % PVDF JE I, s 0545 5 1]
HEH 1 h, IA—¥r VEGF(1 :1000) "TTR(1 : 1000) .
STAT4(1 : 1000) F1 FBXW7 (1 : 1000),4 °C i 7% ii¢
B, PBS i3 ¥k, ¥SHn HRP FRid —Ht( 1 : 10 000)
TEIRME 2 h, PBS PR 3 K. /5 A ECL &
o, UL GAPDH 158 N 2 IR, B e UG A 3 40 15
PRAFE A5, Image) 437 B 9 EE A9 K BE(EL.

1.7 it RA SPSS 23.0 BT 41141
Bro THEEVERER A = il (2 25) R, 24
[B) 22 5 Hb ARk BRI R 7 220 0, AL 18] 25 53R
MSTFEAS ¢ R B0 HLAR . Rk : 2 =0.05,

2 #R

2.1 TTIRFFRIEFE DRECs FEETWL  HF
24 h 48 h f172 h B}, 5% BEZHAH L, HG 41 A0 HG +
TTR 4] hRECs " TTR /K V-3 8 T (Y8 P <
0.05) ;5 HG 44k, HG + TTR 41+ TTR /K15
FHE (B P<0.05)(F 1),

&1 4£&%H hRECs 1 TTR kK E (x+s)
5 TR/ Cpg - L)

24 h 48 h 72 h
papitstcl 15.86+2.01 17.36+1.98 21.68 +2.85
HG 41 55.23 £4.12" 52.45+3.87* 73.24+4.49"
HG + TTR 4] 64.72 +3.96 " 61.69 £3.73*% 80.99 +4,38**

S E4IMI L, * P <0.05;5 HG 414t ,*P <0.05,

2.2 TTR i$3kiExT hRECs B 78 50 i 2 4 5 22 0

K7t 24 h i), 5 HG 404, HG + TTR 41 hRECs
LTS T WIS R R (P <0.05) , HAR B E] 25 (0 h,
6 h.12 h 18 h) }j 4 [a] hRECs Z0 iU iG S 4H H 25 715
TG L (R P>0.05) (E1A), 15524 h
it , HG 20 fi1 HG + TTR 4 hRECs 145 4= R 451
(38.12+4.91)% .(19.46 +2.12)% ,HG + TTR 4
I8 A R 8 /hF HG 41(P <0.05) (E 1B) .
2.3 TTR #%; miR-223-3p X} hRECs fJ/EF RT-
PCR 455 57K~ , 5 HG + NC mimic 214 H , HG + miR-
2233p mimic 2 hRECs A miR-2233p F£ ik
(P<0.05); 5 HG + miR-223-3p mimic 21 ] I,
HG + TTR + miR-223-3p mimic 4]+ miR-223-3p Fik
TH(P<0.05) (E2A) . M FESC i 25 R BoR,
LN M TS ) BE A B ) 3 i 3 (¥ P o<
0.05), 5% 72 h B}, 5 HG + NC mimic 414 b,
HG + miR-223-3p mimic 4] hRECs [ 20 M1 75 77 B i
(P <0.05) ;5 HG + miR-223-3p mimic 21,
HG + TTR + miR-223-3p mimic 4] hRECs [ 40 i1 }% 1
BB FRE(P <0.05) , H5 HG + NC mimic 414 b 2%
FIGEA R (P >0.05) (B 2B) o il A i 52
1575 R g 7R, HG + NC mimic \HG + miR-223-3p mim-
ic 411 HG + TTR + miR-223-3p mimic 41 hRECs [[145
HE R4 (40. 11 £4.10) % . (61.52 £6.25) %
F1(42.24 £4.33)% , 5 HG + NC mimic 41 I,

HG + miR-223-3p mimic 2H hRECs [fl 45 4= i 28 1 5
(P <0.05); 5 HG + miR-223-3p mimic 414 I,
HG + TTR +miR-223-3p mimic 2] hRECs Ifil 4§ A= iR
PR (P <0.05) , H'5 HG + NC mimic ZHAH L 22 %6
gt E X (P>0.05) (& 2C)

R L5
T -m- HGZH
=
& —&— HG+TTRZL

1.0 -

0.5

0. 0 1 1 1 1 1

0h 6 h 12h 18 h 24 h
et D

HGZH HG+TTRZH

1 TTRF5RiE3t hRECs 358 50 0 & 4 A #9750
AP & H 8B B A R I ( %200)

w

—

0h 12h  24h 48h 72h
B

miR-223-5p mRNAFH X 14 5
o

0

PCR #- | &28 28 e, miR-223-3p mRNA & i ;B. @ e & A
R CofnE A R £ ( x200), 1:HG + NC mimic 48;
2.HG + miR-223-3p mimic 28;3:HG + TTR + miR-223-3p
mimic 21, " 7~ P<0.05,

2.4 STAT4 5 miR-223-3p B3 F&ESHF AT HEHK
T AEYME R R BN, STATA 5 miR-223-
3p A FIXEAHEAEH (B 3A) o WEER M
S ZE R B R, STAT4-WT 5 miR-223-3p mimic 5%
P E R E MM (P <0.05) (B 3B),
RT-PCR%S 5 i 7k, HG 415 HG + siNC 4] hRECs 1
miR-223-3p FRIXMH L 2 F LG IF = XL (P >
0.05) ;5 HG +siNC 4U [t ,HG + siSTAT4 4] hRECs
B miR-223-3p F£ik FFE(P <0.05) (& 3C)



- 102 - http .//www. ykxjz. com

WRB R 2023420 43 % 2
Rec Adv Ophthalmol ~ Vol. 43 No. 2 February 2023

miR-223-3p promaotor

WT-—CCTCTGGGAAAGGG——GTTACCAGAAATGG-—

MUT--GTTAGGGGGCAGTT—-GTTAGGGGGCAGTT— ®
W15
4 M niRNC M miR-223-3p %) *
pread % R
& &
#3 Z1of
% 2
Ko z
® 2
= 0,50
1 8
=
@ =]

0 - - .0
STAT4-WT-3 UTR  STAT4-MUT-3 UTR HGZL  HG+siNCZHL HG+siSTAT441L

E 3 STAT4 5 miR-2233p B FLEAH AT EHAE

A:STAT4 5 miR-2233p B #)F 4 4B &L R
252355 C, RT-PCR 4 & 48 29 2. miR-223-3p mRNA &
K ." R P<0.05,

2.5 TTR 3 hRECs B STAT4, miR-223-3p.
FBXW7 #0 VEGF %3 5 HG 414, HG + TTR
2 hRECs ' miR-223-3p , STAT4 & [1 32 ik P A,
FBXW7 il VEGF & [ #:¥FH & (¥ P <0.05)
5 HG + TTR #H #H kv, HG + miR-223-3p mimic 2
hRECs ' miR-223-3p, STAT4 H 4 E X ¥ F &,
FBXW7 F1 VEGF £ [ 3Rk FEIR (28 P <0.05)
5 HG + miR-223-3p mimic {44 tt., HG + TTR + miR-
223-3p mimic 4] hRECs A miR-223-3p ,STAT4 E H
FEIR A, FBXWT F1 VEGF &£ A W T (1
FP<0.05), 5 HG + TTR 4 fH [, HG + TTR +
miR-223-3p mimic 4| hRECs # miR-223-3p, VEGF |
STATA FI FBXW7 H R A Z T TG I2EE X (¥
FP>0.05) (K 4),

1 2

3 1 5
niR-223-30 | . -- —
L

v | R L

—
321
1

[
|

AR RIL A

0.5

0 miR-223-3p STAT4 FBXW7 VEGF

4 SAMMEEEARIEAKE 1.HC 4;2.HC +
TTR 48;3:HG + NC mimic 8 ;4: HG + miR-223-3p mimic
20;5. HG + TTR + miR-223-3p mimic 28, 5 HG %143
e, *P<0.05 ;)5 HG + TTR 424816, P <0.05,

3 i

DR JEWE PR 888 UL IF R e 2 — , e EE B AT
FURE R Z I A T A R A 3 T AR
S DR & ML IE AR 2T, ZiA RS
VEGF S8 335 /INB 5T 20 b 5 8 136 A LSS AR D 3
FOWA Ko BEAk, BT Io 1A A& SR T 3 5k
BRIIL, 434 DR &% o /E I BLER , S 4R3A 97 DR G HE
W, ARG IRTRYT DR SEHLE 7R .

AR R BN, 1557 24 h 48 h 72 h i, 5%}
HEZHAH EE , HG 41 hRECs H TTR 7KF-34 4 2 T i (33
A P<0.05) ;5 HG AL, HG + TTR 41 hRECs 1
TTR K45 88 3 Tt s 3 H7E HG Zb PR hRECs Hi %
v TTR, 476 J7 B 2 T R TTR J& —F BIR B9
RAEAEA, M T ALK I8 S Y@k (18qll. 2 ~
18q12. 1), Hy JH A 5 Jik 2% JEE 7 26 I o 7 380 1L ¥ 8 i
H T, RIS A, H R 2R R s e i
WG E AR R, KO R 55 ] 8 &
ARG R . BPAER TTR Al 55 4 FhIE
AGMEmEE AR . AP R TTR
SR IR S DR s A e B AT A DG, R TTR 1] fig
16 DR KA R Jeh ¥ i 2 A A, AR KB,
Kig% 24 h i), 5 HG 4IAH L, HG + TTR 4141 e i J)
TR 5 HG 414 Eb, HG + TTR 4140 ffd 1M 45 A= 1% 0k
/b 471 TTR 403 hRECs R BH I 417 i) 24t e 3% 7 10 11
B 3T I, FATHED hRECs 51 47 7] {2 {# DR
W& 878 TTR FH vl g2 DR R AEMIFER I ER .

miRNAs J&—Fl/NrFIC g i RNA &4 5k
JE PRI R IR N, S S A A K G AE L iE
B FR R LRt e ™ . NN 20T
582 W ,miRNA Z: 5 DR & A4E & J aob #2 v i) 1 48 AR
B, R i N 8, Ik 2% DR &Rk, HAIR
57 DR BRBTEME . A4 5 R, B3 72
h B}, 5 HG + NC mimic 21 4 I, HG + miR-223-3p
mimic 21 hRECs 40 i 1% S 38 i 5 HG + miR-223-3p
mimic 20 A tt., HG + TTR + miR-223-3p mimic 2H
hRECs [ 20115 1 T B ;5 HG + NC mimic 41 L,
HG + miR-223-3p mimic 2§ hRECs I8 4 i385 5
5 HG + miR-223-3p mimic ZH4H ¢, HG + TTR + miR-
223-3p mimic 41 hRECs Il 45 R FEAG. BEAEDFSY
B, TIR 75 HG 5 $ 9 hRECs w23k, AT LU
PP A IG5 AL LA A2 B, Ui TTR X%§ hRECs
S mE A A AR R PRAE T HALE A] e S Ry
miR-223-3p F L HH K. A5 I — 2 W & B,
STAT4 5 miR-223-3p Ji3 2h) X IUAH BAE T, W2t
R A 5256 25 R R, STAT4-WT 5 miR-223-3p
mimic AL YL TG IE AL, 278 STAT4 5
miR-223-3p FJ GEAFAER (7] & R . RT-PCR A5l 25 2R
BR, 5 HG + siNC 2 Ft, HG + siSTAT4 20 hRECs
t miR-223-3p ik TR, U8 STAT4 Fil miR-223-3p
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FEAERR AT R R . fEZ FT A SC 5, TTR B E 52
A A3 hRECs 358 FIIMAE A2 . ABF5EH 76 HG
Qb S hRECs Hifs i #R 5% TTR J&5 , 40 Hg 5 miR-
223-3p Fil STAT4 %5 [ % ik HI R, FBXW7 il VEGF
BRI T e HG 405 i3 23k miR-223-
3p, 4 s H miR-223-3p, STAT4 # [ £k W&,
FBXW7 il VEGF % [ 3235 ¥ %A%, TTR 1§ Wiz
BRI R 2 Z A% sk ki ik, v 2 5
MWK gE SR A Es" DR E—Fh %
iE SN, FCA I B T fig 5 0l 4 A A O, DR AR
A T I DR AL 2 7 ) 0 R L A R VEGE
FIRHIN . VEGF J&—Fh e # A= i 4 N+, HA ik
M5 N A 2247 240 T Re, X o8 Bz 40 i 0 T 5 A 1
HFEA, R, & e o 40 i e 78 | 3 5 ok 18 7 2 6
AT o R FBXWT 1640 a5 5 5 S 4
M35 Al GBS AL T Y R EAE L, B
e MRS E . A PFSEUESE, FBXWT & miR-
2233p [ B 45 4 kR, miR-223-3p il it 5 FBXW7
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Effect of the transthyretin on high glucose-induced angiogenesis of human
retinal endothelial cells via mediating the signal transducer and activator of
transcription 4/miR-223-3p/F-box and WD repeat domain containing 7 path-
way
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[Abstract] Objective To analyze the effects of the transthyretin ( TTR) on high glucose (HG)-induced angiogenesis
of human retinal endothelial cells (hRECs) by mediating the pathway of the signal transducer and activator of transcription
4 (STAT4)/miR-223-3p/F-box and WD repeat domain containing 7 (FBXW7). Metheds The hRECs were divided into
the control group, HG group, HG + TTR group, HG + negative control (NC) mimic group, HG + miR-223-3p mimic group
and HG + TTR + miR-223-3p mimic group. The targeted relationship between STAT4 and miR-223-3p was analyzed via bioin-
formatics, which was verified by dual-luciferase reporter assay. The TTR level in cells was detected by the enzyme-linked
immunosorbent assay. The miR-223-3p level was detected by real-time fluorescence quantitative PCR. Cell proliferation was
detected through the Cell Counting Kit-8. The rate of angiogenesis was detected via the angiogenesis experiment. The ex-
pression of vascular endothelial growth factor (VEGF) , TTR, STAT4 and FBXW7 was detected via Western blot. Results
Compared with the control group, the TTR level in hRECs increased in the HG group (P <0.05). After 24-hour incuba-
tion, compared with the HG group, cell activity significantly decreased in the HG + TTR group (P <0.05). Compared with
the HG group [ (38.12 +4.91)% |, the rate of angiogenesis was significantly lower in the HG + TTR group [ (19. 46 +
2.12)% ] (P<0.05). Compared with the HG + NC mimic group, expression of miR-223-3p was up-regulated, and the cell
activity increased in the HG + miR-223-3p mimic group (both P <0.05). Compared with the HG + miR-223-3p mimic group,
expression of miR-223-3p was down-regulated, and cell activity decreased in the HG + TTR + miR-223-3p mimic group ( both
P <0.05). Compared with the HG + NC mimic group [ (40. 11 £4.10)% ], the rate of angiogenesis increased in the HG +
miR-223-3p mimic group [ (61.52 +6.25)% ] (P <0.05). The rate of angiogenesis decreased in the HG + TTR + miR-223-3p
mimic group [ (42.24 +4.33)% ] (P <0.05) compared with the HG + miR-223-3p mimic group, and had no significant
difference from that in the HG + NC mimic group (P >0.05). Bioinformatics analysis results showed an interaction between
STAT4 and miR-223-3p promoter region. Compared with the HG group, the expression of miR-223-3p and STAT4 de-
creased, while the expression of FBXW7 and VEGF increased in the HG + TTR group (all P <0.05). Compared with the
HG + TTR group, the expression of miR-223-3p and STAT4 increased, while the expression of FBXW7 and VEGF decreased
in the HG + miR-223-3p mimic group (all P <0.05). Compared with the HG + miR-223-3p mimic group, the expression of
miR-223-3p and STAT4 decreased, while the expression of FBXW7 and VEGF increased in the HG + TTR + miR-223-3p
mimic group (all P<0.05). There was no significant difference in the expression of miR-223-3p, VEGF, STAT4 or FBXW7
between the HG + TTR group and the HG + TTR + miR-223-3p mimic group (all P >0.05). Conelusion TTR may inhibit
HG-induced angiogenesis in hRECs via regulating the STAT4/miR 223 3p/FBXW7 pathway.
[ Key words] transthyretin; human retinal endothelial cells; diabetic retinopathy; signal transducer and activator of
transcription 4 ; miR-223-3p; F-box and WD repeat domain containing 7



