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B B BRI S EE X SR T 175 A A A I S 4 PN
Hz 4 i ( HRMECs ) N Bz 6] 78 5t 5 4k ( EndMT) 179 9% 76 3 1
fEH .

Fik R CCK-8 I 1k i S5 M8 EE AL HE HRMECs 119 ¢
TEWRE  VEPET 12.5 25 pmol/L UM AT IS 42500 .
HRMECs 43 A% B4 B4l S S 12.5 pmol/ 1L 4548
TEALFRZH LA K B e B 25 wmol/L 48 M FEAL FHAT ot
Western blot 32 4 I £ 4H 40 ffd ' HDAC7 £ LI N 5
EndMT #5845 7% 2 H 7K S ; Transwell I #2552 56 1 Kl JR
A SIS A AL AN AT R BE 0 5 B IR B S 560 T 07
200 it %) A A B

LR . CCK-8 LI 25 S R LI EETE 22.07 pumol/L ¥ J&
A BEHF HRMECs M 76 PEFI 6l 50% , Western blot 3 H7 i
7R, HH B T T B4, OB 3% 3% 9 HRMECs ' HDAC7 .
ZEB1 Vimentin fl Snail [ 335 K 8 % T+ & (¥ P<
0.01) , i VE—cadherin Fl1 CD31 ¥ %35 B R (¥ P<
0.01), ME TR, 12.5.25 wmol/L L 1 Ab B g
% 5 B AR =B 5514 T B9 HDAC7 \ZEB1 Vimentin # Snail
B35 (¥ P<0.01),25 umol/L %54 FE fE % 1 91
VE-cadherinl CD31 HJ#ik (¥ P<0.01) . R34
R BN B ZH (9 HRMECs 7 H 48 %) I8 4 5 22 48
B4 IEIE RS R (P<0.05) , 17 25 wmol/ L 2548 & 1 I FH 3%
ZH0H T HRMECs 76 = Bl 55 14 19 4 B 12 %8 ( P<0.01)
Transwell iE 5525045 5 R | ol 2 0 40 it B R 0 3
T4 (P<0.01) , H 12.5.25 wmol/L 2548 % 407 J5 41
JH 3 B R A R A B S AR (38 P<0.01) , B IS S 56
FH BB N HRMECs B9 K I e 11 B 5 4858 (P<
0.01) ,3FH 12.5 .25 pmol/L 4848 (& ¥4 B 241 il 1:X — 2%

R (¥ P<0.01)
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Abstract

e AIM: To investigate the potential inhibitory effect of
pterostilbene on the endothelial - to - mesenchymal
transition (EndMT) induced by high glucose conditions in
human retinal microvascular endothelial cells (HRMECs).
* METHODS: The optimal concentration of pterostilbene
for treating HRMECs was determined using the CCK- 8
assay, with 12.5 and 25 pymol/L concentrations selected
for subsequent experiments. Four experimental groups
were established: control group, high glucose group,
high glucose combined with 12.5 pmol/L pterostilbene
treatment group, and high glucose combined with
25 umol/L pterostilbene treatment group. The expression
levels of HDAC7 and EndMT - associated markers were
detected via Western blot analysis. Cell migration ability
was assessed using Transwell migration assays and
scratch wound healing tests, while vasculogenic capability
was evaluated through tube formation assays.
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¢ RESULTS: The CCK-8 assay revealed that pterostilbene
at a concentration of 22.07 uymol/L inhibited 50% of cell
viability in HRMECs. Western blot analysis demonstrated
that compared with the control group, the expression
levels of HDAC7, ZEB1, Vimentin, and Snail were
significantly upregulated in HRMECs cultured in high
glucose (all P < 0. 01), while the expressions of
VE-cadherin and CD31 were significantly reduced (all P<
0.01). Compared to the high glucose group, the treatment
with 12. 5 and 25 umol/L pterostilbene significantly
reduced the expression of HDAC7, ZEB1, Vimentin, and
Snail under high glucose conditions (all P<0.01). Notably,
25 pmol/L pterostilbene enhanced the expression of
VE-cadherin and CD31 (all P<0.01). Scratch wound
healing tests revealed that HRMECs treated with high
glucose exhibited a significantly increased cell migration
rate compared to the control group ( P<0.05), while the
application of 25 pmol/L pterostilbene significantly
suppressed HRMECs migration under high glucose
conditions ( P < 0. 01 ). Transwell migration assays
demonstrated that the cell migration rate in the high
glucose group was significantly higher than that in the
control group ( P<0.01), with cell migration rate markedly
reduced following treatment with both of 12. 5 and
25 ymol/L pterostilbene (all P<0.01). The tube formation
assay revealed that the ability of HRMECs to form tubular
structures was significantly enhanced under high glucose
conditions (P<0.01), and both 12.5 and 25 umol/L of
pterostilbene effectively inhibited this effect (all P<0.01).

e CONCLUSION: Pterostilbene can inhibit HDAC7
expression, suppress EndMT - mediated migration of
HRMECs, and impair tube formation under high-glucose
conditions.
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retinal microvascular endothelial cells; endothelial to
mesenchymal transition; histone deacetylase 7
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1 DR 95 A R B 95 A8 ( diabetic retinopathy, DR) &2 4 /K
o i UL T B A O AR, e R R AR T RESH . TE
DR 1145 R AR v | 4 09 A v MR 275 5 400 TR B A7 14
B AL A, BN Ry 2 O ) AR AL 2 — X A ]
REZx 5 1B P K bR aE W) A 263K T I | W] IRE A B 1] 72 BT s
MR 5 b TF, X — e B AR R O N R TR) FE T B Ak
(endothelial to mesenchymal transition, EndMT) " 4},
B M2 WAL EE 7 (histone deacetylase 7, HDAC7 ) 7£ 15
WEIREE T A HER 5 H, A S 40 RS0 % R0 00 A8 A4 i 1 DG
T ERES S T A P B2 A K T (vascular endothelial
growth factor, VEGF) B33k | S0 A TE >

S EE ( pterostilbene ) J&—Ff H SRAFAE ) Z W 21L&
Y, JE T e — b AR 2 854 5 2 24 i b S
HE BRI 2 2]z 098, DM s8R 17
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SR B X PR 51 R Y BT B 8 05 HL A T AR Y B AR
FHE L BRAh SR A il e O B T - B2 MG R T
2 AF A8 U D B ik e R R Ak i A B R Tk P9 B 0 ) R
PRI o A A A7 05 R AR A R AE D A — T
F5E eI, S rE ] LA 2 1YY £ I I L R A N 5 RD 4
PR TR By 1A= 0 2R S v B A 1 200 i 7 P 1 7 g R
L TBEESIN A E R, 56 TR X DR
HR B T S ST AR A 11 2657 M) B 40 ) 7 2 W) )
W3S, HATA R A #HGE, A TIWABFT L X DR 4
B 20 A s ) K AR AL, FRATTE 7. T R MR EE 1A
AL B B3 1 A N B2 48 M2 ( human retinal microvascular
endothelial cells, HRMECs) 4l A=A . AW 5% 5 78 #1748
FEEEXHE IR S HRMECs B9 EndMT FrE 4 5 HDACT
FEIRM M, LA K FEXT 40 b A FN A8 T 8 G RE 1 I
XL I R FRATT X 25 7E DR 4 B 7 AR Y
FRAFE A B I RIA T R I S LR A K 8
1 MRFI T %
1.1 &
111 K FIFLEE  ECM H5 3258 G4 1035 L 75 5 2 ek
TR0 H 25 [ ScienCell 24 7] ; CCK-8 157 & W [ |
R KA AR A BR S 7] HDACT (5% 5. 33418 ) L\ ZEBI
725 :9782)  Vimentin ( #25:9782)  Snail (125 :9782) |
VE-cadherin ( %5 :2500) $TL{A 1 A 3¢ [E CST A #], CD31
125 :66065-2—1g) Hrik g [ B = 4 P8 R H R
A, Bactin( 585 : TA-09) HUiR A B I P2 &4 AR W 4
ARA R ] BCA 350 & FAEEAR U [ 52 Thermo 23w 5
WA OBE W B € E Sigma A Fl; B EW A ERE
Medchemexpress NI
1.1.2 WAIESE ¥ HRMECs (W A 35 E ATCC A &) e
A 5% IR M (FBS) 1% P B 40 M A= K Ab S350 F 1%
TR/ B RN B A& R 5 3 1 37 C
5% CO,fEIREFAE R, AR T8 3 AR5 8
RZ B AN FHIE & %8 258 (5.5 mmol/L) 5% /=) % 45 H
(30 mmol/L) AbSHAH M, 7F 240 ffL 5 247 h 85 5% 48 h, WK
T SR L D A R A0 3 T3 RIS 1 v e W
1.2 %
1.2.1 CCK-8 & MApREME  HOGEUE KW gnie, H
SEARE FR R R A0 i 5 Bl 5% 107 cell/mL, L4EFL100 wlL
R T 96 FLES IR, 1E 37 °C 5% CO, 55 546 T 15 3%
24 h, JHAS 5] He 5 i 248 1€ (0. 6.25,12.5.25.50., 100,
200 wmol/L) Zb¥E 48 h J& , ¥ I 5% 4 K 35 5L, B fLm A
10 pL. CCK-8,37 CHEHE 1 h, FEEARIAE 450 nm i 1K)
EWOCREE, AR E S MES, ER 3 WK, 1 1C,,
FERRIR I
1.22 LN ARF KM UL XA RAAT
AT Ab 3 () HRMECs ; %5 4 41 . HRMECs FH 30 mmol/L 7 B
AbFH 48 hy 5B +12.5 pumol/L 48 M8 & 4H . HRMECs
30 mmol/ L 4 A1 12.5 wmol/L %8 4 1 [A] I &b 34 48 h;
FEE+25 pmol/ LEEHE 40 . HRMECs FH] 30 mmol/L 5B il
25 Mmol/Li%TEﬁlﬁ]ﬂﬂ’ﬂfﬂ 48 h,
1.2.3 Western blot 4*#7 i | RIPA & 111 i W M 4t i
HEREUS R, A 1.5 mL EP 45 4 °C 7, i F BCA &
s S BT BCA VW (A ¥ B W =50: 1) , K e il 4 1)
BCA ¥ 15 96 FLAR (200 e Tt/4L) , FEAK U A
LB TR RE(1:9) M AW (10 /L) ,37 CE R
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4BV 30 min J5 HEEARGEBUROC A, TR G, I 3h
AR 1.5 mL EP 45 T im AR AR B SDS b HE 27
PR, A A5 B ot VA BE — B, e o 4 e, W K BRI RE
8 min, B30 5 FRE, ] 10% SDS-PAGE 73 B8 11, R 5
LGNS PVDF B L & A 5% 4 W5 F R TBST 3
JE2 h, 4 CHIEE MY N —Hiid &, TBST ¥k 3 Ik,
B 10 min, TR FH AR R 19 BAR 1 A AL P AR IC 1 — i =
W FIEE 2 h, TBST ¥k 3 K, &K 10 min, BLE R
68 47K, ChemiDoc XRS £ 4t ( Bio — Rad, Hercules, CA
USA) Kl #0 5 H A9 235, LA B-actin AN Z: i flImage ]
B B P T I 2 SRR A T 0 i AT
1.2.4 RYRSEY i FRATIA - LA BEANM o 25 41 =T,
TS B B R 3x10° N/ 22Tt K By L R 46 4R 5
B AE 24 FLAR IE A 07 B, 15 KR A6 2R B 45 A 70 L
PR, 37 CHE SR TR 24 h R I C B 1%
BUBAEME, Z 5 MA 1 mL 32368557, 4357 0,24 h T
5] E A T WS IR IR AR S B
1.2.5 Transwell 3288 4% HE 7 2 2H A0 BRA0 g , FH JG 1L i
KR LA B AN 100 pl 41 e A F Transwell /)
FEIH EE(2x10*0/40) , FEIA 600 pL 58 ki34,
FRPR IR 24 h 5,8 NEE T 4% 2 R TP E T
15 min, R J5 45 58 4 45 30 min, PBS %% 3 WG 1761815
S0P FEHLE 5 S OLEF A FE ORI
1.2.6 ERERRE Wik 4 PN, K ABW 3
S (Matrigengel ,082704 ) 5 T 48 FLAR AYJEEHB , I 78 H [
A0 HRMECs, 6 h J& , 761 & W il T~ W B 44 IR 45
FAIEAARE . B Tmage J 3K 443 BT 6 4045 R 285 44 1) I A
D2 513 2 N3

Bt BT . Ad B SPSS27.0 G814 B8R {4 3 47 B B
IPMT . THEVERERA x+s FoR, UL HCBCR IR £ )7
ZE50AT i — 2L P P LR ] LSD—¢ K5 50, DA P<0.05 2y
ERBGIFE L,
28R
2.1 CCK-8 I fifi ik £ @ E AL 12 HRMECs HIEH iR B
A VAR BERR BE (0.6.25 .12.5.25.,50,100 200 wmol/L)
H LA FE AL P HRMECs , 1 CCK—8 SEIG K I 21 i 376 7 |, 245 S
R FEYE HRMECs 4N Y 1C,, =22.07 pmol/L(E 1),

12,5 pmol/LEE 1 40

2 Traswell L1646 M £ B Xt HRMECs i #% 8 1 a9 8500

FoA A R BE R BB K 42 W A 30U, SR s et v v B T
A5 0 40 i 2 M 4 00 & IR, BE BRI F R B2k
TC., (MR BE , 1T AR 31 28 48 70 AN [R] v B2 T % 41 1) 52
M), MRS B 4 T 47— S 7 O 2R, G % 12,5 pumol /L
125 pmol/L PRIk B AT i — 2 5%
22 ZEERMFI S HE N 58 HRMECs 4faiT #2688 11838
Transwell SZ560 @7~ , X FRAH BB (0 A O H 88T
Wi, 25 A Gt B L (P<0.01) , SEBaMLIL,
BE+12.5 wmol/ LEEAH FEZH FI B +25 wmol/L 4548 (E 4H 1T
FEran gk B 3 0 R AL, Z R A S E L (3 P<
0.01) . {EAFFEZEMZE, 5EHE+12.5 wmol/L SR 414
Eb, i HE+25 pumol/ L 2548 FEZH 3T B8 114 40 M % H W 8 FAIK
ZRAGIHEE L (P<0.01) , WK 2, RIIREIE B, X
AT R R D ENTEEA, ZRA%T¥E X
(P<0.05), SEpHZA L, 12.5 pwmol/L 518 (6 X 41 i 1T
BEFTEMMEN, 2R LEIT#E X (P>0.05), 1
25 pmol/ LERHE R AR B (1 240 J 3T A% D) 52 21 0 & 30 ), 25 5%
H G2 FE L (P<0.01) , [}, 25 wmol/L 4548 FE4H L [k
12.5 wmol /T SLAR (A0 FHZH JR TR T B8 i A1 41 X % 410 i
1, 2R L (P<0.05) , WLIE 3, 4 BTk, 48
TERE A7 R 30 ) = BE &5 4 K HRMECs B iF 8%, Jf H 78
25 pmol/ L BER , HAM Hil4E FHAE F 12.5 pmol/L, B 4%
TR ] 2R S 1Y HRMECs 40 J 3T B 46 JH B ik B AR

P

100~
. \
FER
=z
= N\
= o\ 1C4,=22.07 umol/L
-
P =
ﬂt50
)
#H
' o
- .
=t ( J

0 T T T T 1
10° 10°° 10' 10"° 10° 10*°

S f1 FE ¥ 1 (umol /L)

1 CCK-8 MlEEESEMILETRE FH CCK-8 %
B T ASEMERE (0.,6.25,12.5.25.50,100,200 pmol/L)
BRI FE AL B R HRMECs IO 20 % 77, iH 545 1y, =
22.07 pmol/L,

400

3004

I 40 i # H
N
°
S
1

R
AN

& @@‘?’
S

%ﬁ%

JH A FIAS R 9 BE ) S5 A8 EE AL B HRMECs , Transwell S256 SR 25853/

R M S A A MU RS BE F7.," P<0.01 vs XTIRZH ;" P<0.01 vs ML ;" P<0.01 vs EBE+12.5 wmol/L S48 B4
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2.3 HEEMH SN S8 HRMECs & IR B BE 11
WiE WIS Ron, S BAM L, mREA
HRMECs 763 F e bR T H s I e 71, 2 %A
it E L (P<0.01) , SEAM L, A 12.5 pmol/L
SCRIEE 25 pmol/ L 5848 FE I 41 it A/ 4 H 1 I 2 FRAIK
ERBEGHFE L () P<0.01), B4, A 25 wmol/L
SRR 12.5 pmol/L 581 EE 1) 200 it 5l 8 4 H BEAIG
ERAGIHFE L (P<0.01) , WWE 4, DL b5z ak 5560
SR X R S5 R 1 HRMECGs 48 15 TF )i 2L A 5] 2 A it
PERIIHIVER

2.4 HEEETME HDACT IRZ BB TEEN S
HRMECs # EndMT #REMHIRIERE  Western blot 5
I ULEE HDACT J2 = T i EndMT #5032 3625 4k, 45 51
R AR T X A, Sl 2 Y HDACT \ZEBI | Vimentin
H1 Snail (8 1A 5 B E RN, 7 VE-cadherin F1 CD31
PR ek i i S PR AIG , 22 A ST 2E (38 P<0.01)
TEEBEILRN A 12.5 pmol/L %54 ()5 ,HDAC7 . ZEBI |
Vimentin F1 Snail [ 85 H 32 15 5 5 M4 A TR, 2 5%
B Giit2E 5 X (¥ P<0.01) 1 VE—-cadherin 1 CD31 9%
FRR R m LA I mn, 25 A Gl L (¥ P<
0.05) ,fHAPR TX IR, 5 mibELAH L, 76 o B Al o
A 25 wmol/L 448 € )5 HDAC7 .ZEBI  Vimentin F/I Snail fY

Xof fiE 26

SR

0Oh

24 h

FE+12.5 pmol/LERHE I 41w bi+25 umol/LE i 4l

HAFSE R FRIK, 2R A RIFRE (¥ P<0.01), H
HDAC7 Fl ZEB1 Fik it +12.5 pumol/L 4848 FE A1 B (g
FEAIG, 22 528 Ge 247 L (¥ P<0.01) , 1fii VE-cadherin £/l
CD31 A s B B4 R B+ 12.5 ol /L A8 1€
I ERN, Z 5 A G iH2HE L (¥ P<0.01) , WA S,
T, D5 B OR, B R T LU A
HRMECs #i}fd ) HDACT7 BYFRA, IF 520 T i EndMT Fr &
I IR N B AN AR S P i R ik, B — R
Ty ER .
3itit

FENAAR A MR A AR A2 R A 41 200 8 %5, DR K0
P4 e IR B 58 , 0L I A5 B At 20 20 0 25 ) ke A SR Ak g
W, 1A BTG MR SRR U8 S 45 R 1 S I, e Al
EndMT F % A, DT & BP9 52 D RE 2SI X b 2k 4 2
DR FIRIASE I N Kz —Y ) EE R — R KR
EMAIL A, S A3 RS AL, X H7E T,
SR A — AN L (i R AS T T G i A R
FFaErE™ , P, S h R T G hi R
SEALR O B ET,PT VEGF Z59%A & DR 1Y
TRIT I, (HA — 0 ER A R T PN B 40 5 AR A 4 R
SR NRHPEM2Y  A EE KBAEDL VEGE 2541
FERl LA R R 2R 9T RS I B VEGE 254 1 7 5

0.87

e

o
1
)

H.
20 5 (%)
°
T

d,e
- §o0.21 =
.. .. : 0.0_
A o B B B
, /_\)\‘\%?‘ )%’:@;%@%b @%"
. So0pm N4 3 \\\%—
RNy o] ) o
&S
oY% (OQ
r\q/' ,xq’
& &

%

3 XRZANZEEREXT HRMECs TR EE MR = I RIS 5] Vi BE 119 S A EE A B HRMECs , R 55 56 W 22 41 R f &
0L, AIMTEREFE =0 h B RPRTAL/24 h I RPYETE R . P<0.05 vs %R ;" P<0.01 vs EiBHLH ;°P<0.05 vs ZlE+12.5 wmol/L %8

MR

FHE+12.5 umol/L%
7 RNV e

Ay
DAL

———

¢

B
-
N

B B B
/@%bj@%@%

VAN

4 FREREHEEKENEEEXT HRMECs & B NRIRM = B A 3] B2 9 S840 )E A0 B HRMECs , 48 15T B S 46 WA 248 i
RAERH P P<0.01 vs XFHELH ;1 P<0.01 vs FoHHAL ;' P<0.01 vs FM+12.5 wmol/L EHIEEA

362



Int Eye Sci, Vol.25, No.3 Mar. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

x1 &KHHEI HRMECs 1 HDAC7 ,ZEB1 Vimentin,Snail,VE-cadherin CD31 EEFZEMEM  (n=3,x%s)
ZH 5 HDAC7 ZEB1 Vimentin Snail VE-cadherin CD31
pajiisei) 0.146+£0.010  0.373x0.017  0.728+0.046  0.383x0.017  0.893x0.036  0.921+0.030
oy 0.440+0.005"  0.832+0.023"  1.503+0.117"  0.979+0.041"  0.575+0.027"  0.617+0.034"
FEBE+12.5 pmol/L 2548 40 0.311£0.007"  0.515+0.025"  0.666+0.101"  0.309+0.026"  0.656+0.088°  0.678+0.021°
FEBE+25 wmol/L 5 T4 0.141+0.008""  0.404x0.011""  0.475+0.086" 0.061+0.095"° 1.043+0.090"" 0.958+0.025""
F 1067.205 332.355 73.464 156.733 31.016 111.699
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1::"P<0.01 vs XFIRZ ;°P<0.05, "P<0.01 vs ElH4 ;°P<0.05,'P<0.01 vs FEA#+12.5 wmol/L £EAB 4,

& e
S %
oF @
N W~

?o‘i;%y »&

§F ¥

ZEB] [ e (i i & | 200 kDa
Vimentin l--—l 57 kDa

Snail —

29 kDa

VE-cadherin| e sssss S S | 2, | >,

AR S . e (130 kDa
B-actin | se————— 1) kDa
B 5 #£4#@E3xt HRMECs 41 HDAC7 LA K TiiE EndMT #x&
BWRIEBIEINE A RO [ e A 2548 1 [R] I 4 B
HRMECs W%% HDAC7 .ZEB1 . Vimentin . Snail . VE —cadherin
CD31 .B-acting FJFEILTHEN .

CD31

YR, BUAS T 4 B 7 sk L TR, AR SCHR R T X
HRMECs F' &8N S 19 EndMT A0 HI4E 3% T ik —
A9 DR (IRYT F B B A EERHNME.,

HDAC7 T\ 4% & BLAE N K238 3% PE A1 EndMT i 25 9%
PEAERR'S  WE5E45 ) HDACT BB E HRMECs A4 40 i 3T 7
SEEIR 058 K B, HDACT 16 =l TGF-B
AbFY HRMECs Hii i4 HDAC7/FOXO01/ZEB1 #1175 5 40
LAY EndMT, 3 1M 52 Wi 20 B (4 3 5 L 3 A% Fn A8 s T2 i
e BRAN, 1 Bh ks FE BE 1k AY /N USSR o HDACT -
AST BREF YL 2 5 P9 B 4l i A i 4 D31 L@, 2R T
HDAC7 1 CD31 7EZh Bk RERE Ak fr i 9 7E S B AR B
FELE R R TEE R T HRMECs H HDACT By 235 T+
&, SR E P B2 4 M FR &%) VE - cadherin A1 CD31 A9 %
TRFRARG , 3 1 Bt 25 40 T B2 i 7 A 348 5 A s 8 A T 1 )
PRHE, 45 T 408 AL FREEAZ D i) HDACT (33K, 3 m M
Fe bR B FEk I FLYk 55 20 i 38 B A0 R 45 #5098 A,
LREEN] HDACT (935 F1 EndMT #1588 D)L K 5 H R
(IR B Sux | G S I SR Ky VA MER Y iy e d N Gl N TS S
RIB T B — BT A T TS50 LA K 1 S0 R 45 5T
S3A1 R EEXT HDACT 1 3238 i EL AR R 45 B At — A~
(EAS PRI 14 ) R0, 48 16 ) 22 90 E A 08 38005 4% TH 1 B2
FHSE DR 7 2/ 1L 21 2048 i — 1 38 6 B B S8 A 1 e %
7 E2 FHOCHH T 2 [ Bt 2 — A A 3% S IR 7, T g
IS 2 2 581 HDACT 3Rk, ERAMI5 RV %

AT DLV N R 40 A% R -2 A SE R 2 A SR
I [ Y FUL A% 11, H b 43 $§ HDAC1/2/3/4 ) mRNA
KA S A T B o R A N 11 B SR
o PR LSO ) T R R S I HDACT MKk, B2, %
R HDACT WAL AT BB 22 05 I, ¥ S SR Ak
PrR N FR A 2E B e Sk 0SS 2 sk,
HE— 25 1 SR TR A BT 48 s LR Y 4 T B

MEAESRNT DR B N B D RE B AT RO 98 AR 22, S Ak B
M AL LR P Y) .microRNA 5055 FH R K BT 5| d2 )4 J7
ZG | AL B T BE e H Y L AR SCRT SR 9 EndMT
5% R VIR O, EndMT J2& i PN B2 41 it 2 20 1 [a) 5 40
JRURRAE (R A, X — e FR AL 4 P B Al AR S 1 T,
MR B 40 MO 18] 3% 122 95 4 55 3 B )2 58 2 1k Y O ft 4l
Ay X R R A SR A T RR A, AL 4 A0 i
FiM 4> VE—-cadherin 1 CD31 DA K %4 5% K 141 ZEB1 Al
Snail , TEMCHF 5T A , F AWM 2L 3] ZEB1 , Vimentin # Snail
B R A /K- 7E b 2 1F T 35 A, 30 B N R A i
Y o] [] B A G AR 3K S A SR TR 1) TG TS 7 4 i R
RS LG A0 AR B RE G 5R . A, FRAT R BN
B A4 AR &) VE-cadherin Fl CD31 AY 335 F [,
Xt — P UESE T EndMT S BRI FfEFE, HMEREA
Vimentin , # 55 8] 5 A ¢ A0 40 i 2 B 527 FE EndMT i
TR LT, bRk 2 A M 25 # AN T e & AR AR AR AR Ak
AWFRE R DR, FPE AR 5E T X 2L EndMT AHC 8
HY IR, HETTHE S WE % 45 16 00 W 55 4 f 3R 7R A i 7
XSBLE LSRN | OBEIR 0 AT GEE i 0 EndMT 38 B, £
TEE R A DG B I A s SR RS N, BEAET A3
MR BRI 5 R ) X SE RN, JEHZRFE ZEB1 | Vimentin F1
Snail 3k I8  VE-cadherin #1 CD31 315 T ¥ A M 4
JL TR RS RN 52 2P0, X s SR A R EL AT T AR A AT
FEFE S EndMT 1E R, S8 146 DR 76 P A9 B PR 99 1l 45
I BT AV AEIATT B8 T 8 B BRI . o 2o X M
VEFRF P9 e 20 i BV FAIL I i o8 45 Hh 7 R T e Ak A
i )7 ) T 4E M AT HRMECs 1 EndMT (43 5 4F
AR TEEGE A SCK S EE S EndMT 6 R0
ABFFE S T —FloBr SR s, A S TR R IR A BT
N2 A EndMT AYS200 | 850 AR

DAFEC 243 A2 BEG 7E B AR I T 20007 RS T
AN B A, 461 o A 3 5 S ED B R G S A
T SR BE A R A A0 X I e ok L 2 FR 3 A B B /K i, 48 v 4L
P R R SR X EndMT B9IAYT T 7, R TR I
I 15 MR S 30 19 HRMECs 4 i 2 750 i 725 5 T 1Y)
EH , A BRI G T &+ 3t VEGE 254)°4 DR &

363



EfRIRRIZAE 2025F 38 EF25% 2 F3H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

PR — BRI 4 1 AT LIRS, BRI AE
DR H#1l14 HRMECs 1 EndMT 3t #23E % B4 RiEE , (A4
DI wNEZ L SR S o = NN AT S ke S RACE b ¥
SCRISEBR R B AT SRR ORI, HOK, EndMT it 2 &
F ERAE G ELAAAE FEAILTRD , e ok R b 1 5 3 % R 4%
DT BRAEGT . T, 56T 500 B f A 700 it | i s ik
Ko 55 A 25 4 () AH BAE S D7 T AF R AN 240, R
SRZHE EE B A IR 2 A W AR W o, (L H A 94 ) i
A RN B 1 (0] T e = 2 6% 1 B0 =2 5, H AL 09 38 8
PEJE 38 T DR AR HILTH FH R A % H Al R DG 248 i 38 75
HE— 2L 5HIF

ZE BT, SR B AT DL Bk 3 b 5 B9 HRMECs
EndMT 898748, R 8 HDACT f 3k, 78 i 0 1 40 i 1T
Fe AL A, 9 DR 4L T3 9367 SR s

P28 0 SRR AR SO AR 2 58

PEE STRK R BA . TR/ 22 iRl e SO S 1B B, 52
B WIRS B ik AT BT XEGR s T BRZE X T
T SCHRAS 2, BliE 70 s RO il e 3, Xis o
WIBEU A B, PR B BT Rl R A B SR

S 30k

[1] Cao YN, Feng B, Chen SL, et al. Mechanisms of endothelial to
mesenchymal transition in the retina in diabetes. Invest Ophthalmol Vis
Sei, 2014,55(11) .7321-7331.

[2] Ning JY, Yang HY, Xie TK, et al. Down —regulation of histone
deacetylase 7 reduces biological activities of retinal microvascular
endothelial cells under high glucose condition and related mechanism. Int
J Ophthalmol, 2023,16(8) :1210-1217.

(3] B, #pdh, SREE4. SMICHER N B /NS b B 200 i b Bk 4
ST A B HCAE AL (9 BF . o D BRS¢ 7, 2020,28(3)
216-221.

[4] SKREM, FMEE, XURRAR, 55, SRR 2 BURE PRI K BUIF B 03
BV . RN R4l (R4 AR, 2020,55(3) 360364

[5] Zhang Q, Liu J, Duan H, et al. Activation of Nrf2/HO - 1
signaling: an important molecular mechanism of herbal medicine in the
treatment of atherosclerosis via the protection of vascular endothelial cells
from oxidative stress. J Adv Res, 2021,34.43-63.

[6] Tang D, Xiao W, Gu WT, et al. Pterostilbene prevents
methylglyoxal — induced cytotoxicity in endothelial cells by regulating
glyoxalase, oxidative stress and apoptosis. Food Chem Toxicol, 2021,
153.112244.

[7] Giordo R, Nasrallah GK, Posadino AM, et al. Resveratrol—elicited

PKC inhibition counteracts NOX —mediated endothelial to mesenchymal

364

transition in human retinal endothelial cells exposed to high glucose.
Antioxidants (Basel), 2021,10(2) :224.

[8] Nentwich MM, Ulbig MW. Diabetic retinopathy — ocular complications
of diabetes mellitus. World J Diabetes, 2015,6(3) :489-499.

[9] Estrela JM, Ortega A, Mena S, et al. Pterostilbene: biomedical
applications. Crit Rev Clin Lab Sci, 2013,50(3) :65-78.

[10] Liu HX, Wu X, Luo JN, et al. Pterostilbene attenuates astrocytic
inflammation and neuronal oxidative injury after ischemia—reperfusion by
inhibiting NF-kB phosphorylation. Front Immunol, 2019,10,2408.

[11] Abdullah SE, Perez—Soler R. Mechanisms of resistance to vascular
endothelial growth factor blockade. Cancer, 2012,118( 14) :3455-3467.
[12] SEEAE, WM, Axme, 5. L0468 6K EIHREK & 3T VEGF
5G YT AR B L P A 0 S b R K BEL 2. 1R BRIR A2k R, 2023, 23
(12) :1954-1960.

[13] Shen ZX, Bei Y, Lin HR, et al. The role of class Ila histone
deacetylases in regulating endothelial function. Front Physiol, 2023,
14.1091794.

[14] Ning JY, Pan MH, Yang HY, et al. Melatonin attenuates diabetic
retinopathy by regulating EndMT of retinal vascular endothelial cells via
inhibiting the HDAC7/FOXO01/ZEB1 axis. J Pineal Res, 2024,76(6) .
€13008.

[15] Yang BW, Ye ZS, Wang YW, et al. Evaluation of early
biomarkers of atherosclerosis associated with polychlorinated biphenyl
exposure ; an in vitro and in vivo study. Environ Health Perspect, 2022,
130(3) :37011.

[16] Shen B, Wang Y, Cheng J, et al. Pterostilbene alleviated
NAFLDvia AMPK/mTOR signaling pathways and autophagy by promoting
Nrf2. Phytomedicine, 2023,109.154561.

[ 17] Harithpriya K, Ganesan K, Ramkumar KM. Pterostilbene reverses
epigenetic silencing of Nif2 and enhances antioxidant response in
endothelial cells in hyperglycemic microenvironment. Nutrients, 2024,

16(13) :2045.

[18] BEHE | *REi, FHESS, 4. miR-519d-3p #[H HIF- 1o 3074 &
ST 19 A I RS I A8 PR B 200 6 0 e I o B L 6 A . 1 B R R
Z%ids, 2023,23(7) :1087-1092.

[19] Xu L, Fu MX, Chen DR, et al. Endothelial —specific deletion of
Ets—1 attenuates Angiotensinll-induced cardiac fibrosis via suppression
of endothelial - to — mesenchymal transition. BMB Rep, 2019,52(10) .
595-600.

[20] Piera — Velazquez S, Jimenez SA. Endothelial to mesenchymal
transition; role in physiology and in the pathogenesis of human diseases.
Physiol Rev, 2019,99(2) :1281-1324.

[21] Shu DY, Butcher E, Saint—Geniez M. EMT and EndMT: emerging
roles in age — related macular degeneration. Int J Mol Sci, 2020,

21(12) :E4271.



