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Abstract

¢ AIM. To investigate the effect of the intravitreal injection
of vascular endothelial growth factor-A,;(VEGF-A,;) on
the scleral remodeling of guinea pigs with form -
deprivation myopia (FDM).

e METHODS.: A total of 120 tricolor guinea pigs, aged
three weeks, were randomly divided into 6 groups, with
20 in each group. The blank group did not undergo any
intervention. In the FDM group, only the FDM model was
established. In the phosphate buffer saline (PBS) group,
2.5 uL of PBS was injected into the vitreous cavity before
establishing the FDM model. In the 1ng group, 5ng
group, and 10ng group, VEGF-A,; was injected into the
vitreous cavity at concentrations of 1, 5 and 10ng,
respectively, before the establishment of the FDM model.
The FDM model was established by covering the right
eyes of guinea pigs with translucent balloons for 14d. The
diopter and axial length of the right eyes were measured
before and after covering. After 14d, the content of
dopamine ( DA) in retina was measured by high
performance liquid chromatography. Additionally, the
mRNA and protein expression levels of matrix
metalloproteinase-2 (MMP-2), tissue inhibitor of matrix
metalloproteinase- 2 ( TIMP - 2), transforming growth
factor (TGF) -pB1, TGF-B2 and a-smooth muscle actin
(a-SMA) in sclera were detected by reverse transcription
polymerase chain reaction (RT-PCR) and Western blot.

e RESULTS. Before covering, there were no significant
differences in the diopter and axial length of the right eyes
of guinea pigs in all groups ( P> 0.05). After 14d of
modeling, when compared with the blank group, FDM
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group showed an increase in the degree of myopia in the
right eye, a prolongation of the axial length , a decrease
in the content of DA in the retina, and an increase in the
expression of MMP-2, TGF-B2 and o«-SMA in the sclera.
Conversely, the expression of TIMP-2 and TGF-B1 were
decreased ( P<0.01). However, in comparison to the FDM
group, the degree of myopia in the 1ng, 5ng, and 10ng
groups of guinea pigs decreased, the growth trend of
axial length slowed, the content of DA in the retina
increased, and the expression of MMP-2, TGF-B2 and
«-SMA in the sclera decreased. Furthermore, the
expression of TIMP-2 and TGF-B1 in the sclera increased
(P<0.01). As the concentration of intravitreal injection of
VEGF- A, increased, the degree of myopia in the right
eye of guinea pigs gradually increased, and the axial
length gradually prolonged. The content of DA in the
retina gradually decreased, the expression of MMP -2,
TGF-B2, and o-SMA in the sclera gradually increased,
while the expression of TIMP-2 and TGF-p1 decreased
gradually.

* CONCLUSION  Intravitreal injection of VEGF - A, can
increase the content of DA in the retina of FDM guinea
pigs, affect the expression of MMP-2, TIMP-2, TGF-p1,
TGF - 2 and o - SMA in the sclera, and inhibit scleral
remodeling of guinea pigs. Notably, the VEGF-A,, at the
concentration of 1ng showed the most significant efficacy.
« KEYWORDS: : vascular endothelial growth factor; form-
deprivation myopia; scleral remodeling; dopamine;
matrix metalloproteinase - 2; tissue inhibitor of matrix
metalloproteinases - 2; transforming growth factor - B;
a-smooth muscle actin
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4°C) J5 B B3 W B LR DU, €835 A Thermo  Acclaim
Rapid Separation Liquid Chromatography ( RSLC) 2.1 3
100mm C; 2.2pm, H3 40°C ; 37 8hAH . 7% NaH, PO, 90mmo/L,
¥ 2 50mmo/L, OSA 1.7mmo/L,EDTA 50mol/L M
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M Ss, DL 4C RS H ., L GAPDH SN2 (5141751 L
1), #E47 PCR ¥ 18, AR T - 95C WA M 1min, 95C
A5 10s,60°C ZEAH 30s, FEFR 40 1K, id 5% Ct fH, fii J 27
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5~ 10min, & (AFE M E UK S, ZR AT INA 5%
BSA EH 2h, LA B B — B B (PR R R T RS
PR U0 B P e HURR BRI W 5 B R VR ) , T 4C WK E R R
FIFE R, TBST Mk 3 Yk x 15min, 2R &5 T inA 4%
J%H 1h, TBST Wk 4 YK x15min, fb27 & Y6k B 52 | Image ]
A BT K BEAA

Giit2f A0 Ad ] SPSS 26.0 G823k 4T 40 1
i B8 248 Shapiro— Wilk K 5% 52 IEA 4370, 48 Levene K
R AT 2550, UL xts Fon, S 4B BR LR H
B ZE Ty 2500, A (A L U BECR ) LSD -1 A5, K 37K
HE «=0.05,
2R
21 IREMBEWESE  ERT, S KR4 R 20
RZS, B R A IR R IR K ¥ 22 R RS i 5
M (P>0.05), @M 14d J5, 525 AA4LAH H, FDM 4K B
AR JeE S B AR Ryt IR Al d 2 A G, 22 R AT S it 2e i L
(P<0.01) ;55 FDM ZHAH [t , PBS 4K Bl A IR i 06 R 4
£ R & A AR (1 P>0.05) , 1 1ng 2H \5ng 2H . 10ng
2 VR BRUA MR o 0 0 s B 2 B8 18 0 % MR Bt 4 3 Yy i (B4
P<0.01) , HH Ing 21 K BR A HIR 3 400 M B8 72 2 R R il 4
KT Sng 41F1 10ng 41, Sng 41K A R JE Y6 B2 A0 HR 4 1<
FEXRT 10ng 4, =B P LA 22 R A G022 B X
(P<0.05) , W& 2,

x1 sl9FE7
K LR TR
GAPDH 5’~GTCGGTTGTGGATCTGACCT-3 5'-TGCTGTAGCCGAACTCATTG-3
MMP-2 5’~ACAACTTTGAGAAGGACGGCA-3 5’~TCTGTCATAGTCCTCGGTGGT-3’
TIMP-2 5"~TGGGAACGACATCTATGGCA -3’ 5'-CCAGGGCACAATGAAGTCAC-3
TGF-2 5’~GTTTGACGTTTCGGCAATGGA-3’ 5°~ACAGCCATTCTCCTTCTGCTC-3’
TGF-B1 5°~CCCAGTGATACCCCAGAGTG-3’ 5'~GACCGATCCCGTTGATTTCC-3
a-SMA 5’~TATGTGGCTATTCAGGCGGT-3’ 5'~CAAAGGAATAGCCTCGCTCG-3
*x2 BABRREENEAREXEMRIKELR XEs
1 ‘ JEERE (D) ‘ AR (mm)
TR R S i} R
ZHHA 3.88+0.34 2.25+0.35 7.578+0.114 7.662+0.094
FDM 4 3.75+0.35 -2.96+0.37" 7.590+0.113 8.173+0.056"
PBS 41 3.83+0.44 -2.83+0.30" 7.515+0.179 8.135+0.120"
Ing 4 3.83+0.49 1.29+0.33° 7.580£0.091 7.777£0.094"
Sng 4 3.71+0.37 -0.96+0.37"' 7.563+0.103 7.908+0.056"
10ng 41 3.79+0.49 -1.88+0.26""" 7.583+0.101 8.020+0.087""#
F 0.129 255.288 0.315 31.932
P 0.985 <0.01 0.900 <0.01

. "P<0.01 vs 25140 ;" P<0.01 vs FDM 41 ;°P<0.05,"P<0.01 vs Ing £ ;¥P<0.05,"P<0.01 vs Sng 4,
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2B HEBEIEERMNAMESR DA EE  HH 14d
Ji, 2 4L FDM 4 PBS 41 . Ing 2 .5ng 4H . 10ng 4 K il
A7 HR AL B DA % 1 43 51 o 108.737 £8.297 ,58.623 +
6.547 .61.383 +7.900, 98.202 + 6. 170, 84. 535 + 11. 470,
72.275+6.863ng/ ¢, = T A Gt E L (F=37.555,P<
0.01), 5254 EL, FDM 20 K A BR AL R0 i rh DA 25
U RREAL, 22 R A 5001 2% 5 L (P<0.01) ; 5 FDM 44
L, PBS 41K B A7 IR A0 9 5 iR DA 5 i ok & AR I i AR 4k
(P>0.05), 1 Ing 21 . 5ng 2 10ng 41 JK B A7 HR A0 X i vp
DA E &N (3 P<0.01) , HH Ing ZHIE/IN4L Sng 2H B
i, 5ng I INEE 10ng 41HA &, = 41100 B HL g 22 34
Gt X (P<0.05) ,

23 RT-PCR EHXR M EHRHEXERNFRIE B 14d
Ja, 5% H4AH L, FDM 21 BK B A R L S v MMP -2,
TGF-P2 .o~ SMA mRNA A X} 3 15 & ¥ 3 fin, TGF - B1,
TIMP-2 mRNA AHX} &k w3k b, 2 R WA S FE X
(P<0.01) ; 5 FDM Z1AA L, PBS 40K B A IR LRSS 4% H 1)
FED G AE X R A i R R A B B ARk (38 P>0.05) , 171 Ing
41 Sng 41, 10ng 41 K BLAT AR IR Hh MMP -2 TGF - B2,
a-SMA mRNA #f Xt % ik & ¥ 3k />, TGF - g1, TIMP - 2
mRNA AHX] R IE N (3 P<0.01) , H o Ing 2H KR
AR MMP-2 TGF-B2 .a—~SMA mRNA % £k 5
PHET Sng 201 10ng 41, TGF-B1  TIMP-2 mRNA X} 2
ISR T Sng 4101 10ng 41 (¥ P<0.01) , 5ng 4K KA
IR TGF-B2 . a—SMA mRNA AHX} ik EPME T 10ng
2, TGF-B1 . TIMP -2 mRNA AH %} ik & 7 F 10ng 4
(¥ P<0.01), 12 5ng 41 1 10ng £H BK B A7 R L
MMP-2 mRNA M X R E | EZ R LI L (P =
0.353) , L% 3,

2.4 Western blot ;E#MILEFEXEANRIE &
14d J& , 525 4 AH L, FDM 41K BUA IR LA o MMP -2
TGF- B2, o —SMA & [ 4 %F 2% 35 £ ¥ 84 Jn, TIMP - 2,
TGF-BIE FIAH X Rk E >, 2R A R ¥ E X
(P<0.01) ;5 FDM ZHAH I, PBS 20 JIK A IR L b 45 26 1
AHXT Ik iR A& A BT B84k (35 P>0.05) , 1117 1ng ZH \Sng
21 10ng 41K B IR DL o MMP-2 | TGF-B2 .« —SMA &
LA X 2k B 20820 TIMP -2 ' TGF-B1 & M X % ik
PR (¥ P<0.01) , Hih Ing 2H K AT IR DLAR T MMP -2
TGF-B2 ., a—-SMA & F A X ik &K T Sng 411 10ng
41, TGF-B1 TIMP -2 25 [ AH X} % ik & 4 & T Sng 4 M
10ng 41 (7 P<0.01) , 5ng 2H K B A7 IR JLIE o TGF-B2.,
o~SMAZE FIAI X R IK T BIK T 10ng 20, TGF-B1  TIMP -2

AN 35 B 5 T 10ng 2 (3 P<0.05) , {H 5ng ZH A
10ng 41 WK AT IR LA i MMP -2 2R A X Rk 22 % T
GiitefE L (P=0.610) LA 1,
3itit

AR T A P R ML — B R BT 5% i A
R EARMHLE] B BT B 25050 IRl
BA) S W BN 25 | 2 3 R %) 3 D R I 4 g o 3 o
SRR gl 3 4 A EE AL M IR Y R A
L2 L A/ 5 T e D R A 38 I AR 1 SRS B |
ZF- 24 40 B 1) UL B 2T A A0 16 A, SRR A £ 2 21 5 2K AL
TURE A= Wy 3 2 A8 55, TR 3% 3457 725 40 R 2 e HIR il i 22 4iE
KTt iz i & e - ph e nT D IR ER 9 A 3 AR Y
R R 2 AR AE T BE R 3 AL A — S O
HERE

WU — 2 Z N R sh S 2, Horp s
BECE SRR EEIE N, HFIT R B AT DL P DL
FIEARICE T A5G 3l , 5 R 41 A P e S R B
FIILRLET 2 40 B (0 5% o0 1k, e X S RO E 9 Y | T
i, MMP -2 7EiZ 3 f vt R 4 AR, Hs s 3R
ACAT (IR e T 780 g Ty A e 34 o, ol Jg Ji & 24 3 ¥ 7
4,5 EDUEE 38, 3 ALY S S RO T MMP -2 () ik
B TIMP -2 & MMP =2 19 N U8 1 40 1 B 7]
el TS v Jsg Do I i 2> T 3 2 T %) 2 A o5 | IR A 4
JL A3 AR O S, I DR 1A K P T R, DT S 4 i A
FEFREIE T a-SMA 78 LR B 88 vl R G AR
HEA AR A R T DA I A0 2 A s IR 72 3
FEfHT TR oo~ SMA 3K 1ot ) 398 i o5 25 UL B 2T 448 41 it Fr)
B AN A0 N A3 B3 A0 2T TGF—B 78 5 40 i A Sk
JoR B3 e At v 4 T AR ST DA T BT 4 4 i
A B A R Je JE 2 P ) e, S AT L AR S R4 IR PS4 e £
W R B o —SMA B IR Hid TGF-B1 ARA{LH]
DA 328 SPL R B 2T 2 240 i A 184 3, 3 mT i s T R R A &
B, H I S5 R R S A A BRI TGF -2 32 2 4 3 I
H BT 2 20 B A 18 B 0 T DA S e A S v b K R
DU B £ 2 20 A 434 B, o TR RS 389 P00 2% TRk
MMP-2 TIMP-2 . TGF-B1 . TGF-B2 . a—SMA 7 iffl# I, it
2 it A1 35 J5 T 9 v & SRR D DR 2 D AR R A
BRI, AT UA SOW R LR RS L, BB A KEifiRE
B Bt TR & A LR MMP-2 TGF-B2 .a—SMA A
FIRH N2 TIMP-2 TGF-B1 I FAREAL ™ X A
WF7EH FDM 2K B A7 IR DS v 45 DR P 1 R 2k — 3, 38
AR T A L YR A T

#3 EEREHEBRIREHHEXERNRIE x*s
205 MMP-2 mRNA TIMP-2 mRNA TGF-B2 mRNA TGF-B1 mRNA a-SMA mRNA
Z=HHA 0.331+0.039 2.628+0.036 0.372+0.039 3.032+0.091 0.246+0.028
FDM 21 1.002+0.067" 1.001+0.044" 1.001£0.052" 1.003+0.085" 1.001£0.044"

PBS 4] 1.017+0.053" 1.058+0.072" 0.967+0.030" 1.021+0.071" 0.964+0.042"
Ing H 0.450+0.043" 2.276+0.101" 0.528+0.048" 2.489+0.133" 0.517+0.045*
5ng 21 0.744£0.053"" 1.665+0.095"" 0.701+0.067"" 1.730+0.112"" 0.746+0.072""
10ng 41 0.716+0.049"" 1.282+0.048""" 0.819+0.063""" 1.343+0.060""" 0.893+0.054"""
F 177.890 539.829 139.550 457.243 214.688

P <0.01 <0.01 <0.01 <0.01 <0.01

. "P<0.01 vs 25140 ;" P<0.01 vs FDM 2H;'P<0.01 vs 1ng 41 ;

"P<0.01 vs 5ng 21,
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