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Effect of vascular endothelial growth factor-B on the dopamine level
in the retina of guinea pigs with form-deprivation myopia

JIANG Jun, GAO Honglian, SUN Ruiting, SUN Xin, PENG Qingsheng, ZHANG Shoukuan, ZHANG Lei
( Ophthalmology Department, Affiliated Hospital of Binzhou Medical University, Binzhou 256600, Shandong, China)

Abstract: Objective To study the effect of intravitreal injection of vascular endothelial growth factor-B ( VEGF-B) on
the level of dopamine (DA) in the retina of form-deprivation myopia (FDM) guinea pigs. Methods A Total of 147
healthy 3-week-old guinea pigs, male or female, were selected and randomly divided into 7 groups, with 21 guinea pigs
in each group. The eyes of guinea pins in the blank group were not intervened,and the right eyes of the guinea pins in
other 6 groups were covered with translucent latex balloon for 14 days to establish the FDM model. After preparation,
2.5 pL of PBS buffer and VEGF-B at concentrations of 0.25 ng, 2.5 ng, 5 ng and 50 ng were intravitreally injected into
the right eye of the guinee pigs in the PBS group as well as the groups of 0.25 ng, 2.5 ng, 25 ng and 50 ng. Ocular
refraction and axial length were recorded in both eyes of each animal before and after modeling. After 14 days, immuno-
fluorescence was used to detect the number of tyrosine hydroxylase positive cells; Western blotting was used to detect
the expression of TH protein in the retina; HE staining was used to observe the number of retinal vascular endothelial

cell nuclei; and high performance liquid chromatography was used to determine DA and 3,4-dihydroxyphenylacetic acid
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(DOPAC) content and DA metabolic rate. Results
and axial length of the right eye among the 7 groups ( P>0.05). After modeling, compared with the blank group, refrac-

Before modeling , there was no significant difference in the diopter

tive error was shifted to the myopic side in the FDM and PBS groups, the axes of the eyes grew, and the TH, DA, and
DOPAC levels were reduced ( P<0.05). Compared to the FDM group, the guinea pigs in the VEGF-B groups (0.25 ng,
2.5 ng, 25 ng and 50 ng) exhibited a decrease in myopia progression and inhibition of axial elongation, accompanied by
increased expression levels of TH, DA, and DOPAC (all P<0.05). As the concentration of VEGF-B increased, there
was a gradual enhancement in the suppression of axial growth and reduction in myopia severity while observing a pro-
gressive elevation in TH expression and other indicators. There was no significant difference in the metabolic rate of DA
and the number of retinal vascular endothelial cell nuclei among the 7 groups ( P>0.05). Conclusion The intravitreal
injection of VEGF-B can enhance retinal DA levels and inhibit axial elongation, thereby effectively suppressing myopia
development in FDM guinea pigs without inducing neovascularization. Notably, the impact of VEGF-B on DA was par-
ticularly pronounced in the 50 ng group.

Key words: Vascular endothelial growth factor-B; Form deprivation myopia; Dopamine; Retina; Tyrosine hydroxylase
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) = 2 B B i 5 B A 38128 B 25 # 41E (20231208-15)
1.1.2 FEGRGH ALk &
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Table 1 Comparison of refraction and axial length in each group after modeling

. JEEE /D _ MR 1< B/ mm

= HAH 3.57+0.31 2.10+0.33 7.61+0.04 7.68+0.03

FDM 4 3.52+0.38 -1.97+0.47* 7.60+0.05 8.12+0.04*

PBS 41 3.47+0.28 -1.92+0.32° 7.57+0.03 8.09+0.05*

0.25 ng 3.48+0.41 -1.28+0.31* 7.61+0.04 7.96+0.07*

2.5ng 41 3.53+0.38 0.07+0.45® 7.61+0.04 7.87+0.05"

25ng 4 3.57+0.31 0.93+0.31* 7.58+0.03 7.78+0.06™

50 ng 2 3.52+0.29 1.13+0.36™ 7.61+£0.07 7.75+£0.05%

F 0.190 286.378 2.007 176.384

P 0.979 <0.001 0.072 <0.001
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Figure 1 The number of TH positive cells and vascular endothelial cell nucleus
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Figure 2 The expression of TH+ cells (the left side) and the HE staining results (the right side) of the retinas of guinea pigs in

each group after modeling ( x400)

A blank group; B: FDM group; C. the PBS group; D: 0.25 ng group; E: 2.5ng group; F: 25 ng group; G: 50 ng group.
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FHEE, B B 22 RS it L (F=0.719,
P=0.637),

24 EEZKNER
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Figure 3 The protein bands ( A) and the relative expression(B) of TH in guinea pigs from each

experimental group after modeling

*P<0.05 compared to FDM group; "P=0.818 9 compared to FDM group.

25 SRREREELFENER
B AT A IR S A, J7 2258 (P >

0.05) . i 14 d J5,FDM 41 PBS 41575 (41

It,DA 5 DOPAC 7 i W BRI, 22 7 A et
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TG E X (P>0.05) , L#E 2,

2 AR D DA DOPAC B &% DA FRISFR L
Table 2 Comparison of DA and DOPAC and the metabolic rate of DA in the retina of guinea pigs in each group

24 51 DA/ (ng/g) DOPAC/(ng/g) DA Uit
= HA 126.733+5.318 93.605+4.217 0.739+0.017
FDM 4 61.447+5.036" 45.448+3.624" 0.740+0.006
PBS 41 64.705+3.323° 47.139+2.988° 0.728+0.016
0.25 ng 4 78.687+4.986" 57.809+3.876" 0.735+0.012
2.5ng 4 94.507+5.142 69.914+4.262" 0.740+0.009
25 ng 41 100.487+2.360" 74.449%2.352° 0.741£0.015
50 ng 41 106.587+3.497* 79.710+3.696" 0.748+0.013
F 174.572 142.443 1.231

P <0.001 <0.001 0.314

0.t HasPdMt, P<0.01;° 5 FDM 4 A 1k, P<0.01,
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X5 VEGF-B Ji 8l 717 5 A & Bl S8 s v oo A 3%
RS SR YIS, 545 A4 H, FDM 41K R
iR SRS H 328 AR A S LIRS | IRl 3 I (8 4
L B DA A1 DOPAC HY & & 1 B W %, (1
DA/DOPAC H{H A 75, TH (1) BH 4 28 i %5 17 5 ik
/b TH AT RIA AL ; 55 FDM 41 4H Lk, PBS 4145
TWitEbr 22 5 g it & X, 5 FDM 414 I,
0.25 ng.2.5 ng .25 ng .50 ng,4 ZH 12558 55 R T
PR PS5 AT, MRS S - 88 i /)N, THL H 44 200 i 4534
B TH A X 3k i T, B 4 2 55 4000 M i
DA Fll DOPAC 1% #3715 ,DOPAC/DA {5448,
Hy I AT 2T, R R DA KT 2 B DA A b
B (TH FeakdAixr g in) S 2, miEEsE S 2,
2.5 ng HAHAET 0.25 ng 41, YL M & DA 5 DOPAC
it TH BHPE I EL AR ek 409 525 ng 4
AT 2.5 ng 4, LM DA 5 DOPAC 7 f& \ TH
PH P 200 JEL 45 ARG 2R3 S [ RE AT B4 5 TiiEAS 1
2, 7 50 ng 5 N, S HEPRZE R 5 25 ng ZHAHLL,
Z TG 25 L (P>0.05) , 3% 5 Falk % ff 5%
HYAMEPE VEGE-B Tl 22 1 e e pl 22T TH PR
YR IREE R 5, BIR, 7F FDM FLA 3 5 i
JEE T VEGE-B XA I DA 7KF- 09 52 e 2 42 Tk
FERCHFE Y, W B B 5 Y 50 ng 4LIRITRCRE A A
W (A 25 ng AR E I B MERBCRE R, hit
A, VEGE-B I1E FHACRE TR S50 2 52 52 4 B A
K, PRk B e i, AN RIS BE PR Al B YR
I A F 5T B 5 AR s 3 S VEGF-B 3597 3L R
R R R G

25 FRTR  AWFSEUER , VEGE-B 7 FDM JK il
AR e r 1 ST A 1 e R 5 MR il 1 A ol R R
DA & i T =y HLAE S50 56 45 5 Wk B R A5 308 2 1l
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W AR FIPLHI AT BE 23 AL M B DA 50 WA= A=
%t FDM I B HL I DA & I0 A 32455 8 574
F AR Y 56 3 25 i 52 B AR Y 52 0, VEGF-B
AR FH A B AR X B — | 258003 T VEGF-A 11 55
¥, REAHTER I YRR, AR R R
F, X AR WA Y VEGE-B 304 #E— 4 X 43, (U
T 4RI VEGF-B 1R 1) 22 5, %I 9 & 4k
NIRRT AR ARSI AT I, a4 e H G Ak
Pt | AT A A5 DG S A i P e A4 ) A
it} Cy R G B A I | 22 24500 103 s L
B 1, 4, 5-= W R A 38 8% 40 L AMME 5 08 T B
(ERK,f4& T W Ff 5549 /& ERK1 F1 ERK2) i) 5 iz
557 T ) B AL R TS R R IR A . B, 1
AR SCHE ) VEGF-B W A b N I 45 S lE 47400
P B AR R A T 25 ~75 ng Z 0], AW NG
ZAH G VEGF 28 24 9 19 40 I 5 28 oo O 4 4 LA
A B 4 ST B AL T T SEL I R ST Rl
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