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Intervention effect of VEGF inhibitor on diabetic retinopathy model
rats and its influence on CRA hemodynamics
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( Ophthalmology Department, Kaifeng Central Hospital, Kaifeng 475000, China)

[ Abstract]  Objective To study the intervention effect of vascular endothelial growth factor ( VEGF) inhibitors on
diabetic retinopathy model rats and the hemodynamics of central retinal artery (CRA). Methods Of 40 specific-pathogen-
free healthy male rats, 10 were randomly selected as the control group. The remaining 30 rats were successfully modeled

and randomly divided into the model group ( normal saline), sterile citric acid group ( sterile citric acid) and VEGF
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inhibitor group ( bevacizumab) (n=10). The minimum diastolic velocity ( EDV) of the CRA was measured. Results
Compared with the model group, the levels of EDV (31.53+8.42/47.46+10.29/90.26+16.55 mm/s, F/P = 14.956/
0.001), peak systolic velocity (PSV; 58.92+11.37/84. 16+ 14.52/155.57+18. 67 mm/s, F/P=21.116/0.001) and
adiponectin were increased in the aseptic citric acid and VEGF inhibitor groups. In addition, the resistivity index ( RI;
1. 12+0. 32/0. 85+0. 20/0. 68+0. 18, F/P=7.046/0. 001 ) , pulsatility index (PI; 1.35+0.35/0.91+0.22/0. 69+0. 12,
F/P = 8.861/0.001 ), hemorheological indicators, fasting blood glucose, VEGF, intercellular adhesion molecule 1
(ICAM-1) , interleukin-1 (IL-1) and expression levels of Ras, Raf and extracellular signal-regulated kinase (ERK) were
significantly decreased ( P<0.05). Compared with the aseptic citric acid group, the levels of EDV (47.46+10.29/90. 26+
16.55 mm/s, T/P=6.945/0.001), PSV (84.16+14.52/155.57+18. 67 mm/s, T/P=9.548/0.001) and adiponectin
were increased in the VEGF inhibitor group. Furthermore, the RI (0.85+0.20/0.68+0.10, T/P =2.404/0.027), PI
(0.91£0.22/0.69+0. 12, T/P=2.776/0.012) , hemorheological indicators, fasting blood glucose, VEGF, ICAM-1, IL-
1 and expression of Ras, Raf-1, and ERK were significantly decreased (P<0.05). Conclusions VEGF inhibitors can

improve the CRA hemodynamics and hemorheology indices of diabetic retinopathy model rats, reduce the levels of VEGF,

ICAM-1 and IL-1B and inhibit angiogenesis.
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Table 1 Comparison of CRA blood flow parameters of rats in each group

251 Groups E TR A 4 (mm/s ) EDV WA 44 30 0 {110 375 7 ( mm/s ) PSV RH 748 %K R1 8% Pl
popiekcl
108. 12£20. 25 178.83+25. 14 0.410. 11 0.50=+0. 13
Control group
G 2]
B 31.53+8. 42° 58.92+11. 37" 1. 12+0.32° 1.35+0. 35"
Model group
T R
. @ﬁ%&ﬂ 47.46+10.29* 84. 16+14. 52 0. 85+0. 20 0.910.22%
Sterile citric acid group
VEGF #1151 2H
I F ﬁ.’k] ’ 90. 26+16. 55° 155. 57+18. 67 0. 68+0. 10 0. 69+0. 12
VEGF inhibitor group
F 16. 566 20. 614 9.953 10. 799
P 0. 001 0. 001 0. 001 0. 001

TE: G IRGUM L " P<0. 05 SRTBIZI AR 1L P P<0. 05; SRR L, P<0. 05,
Note. Compared with the control group, *P<0. 05. Compared with the model group, "P<0. 05. Compared with the sterile citric acid group, °P<0. 05.
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Table 2 Comparison of hemorheological

indexes of rats in each group

ek M/RERSE /MR R
415 (mPa/s) (%) (%)
Groups Whole blood Platelet Platelet
viscosity aggregation rate  adhesion rate
apiel
FHRA 1. 13+40. 22 58.65+13.92  26.31+5.20
Control group
i
Bl 1.96+0. 63" 85.24+19.76" 48.73+12. 82"
Model group
T
ARl 75£0.45®  76.31x17.53" 39.18+10. 35"

Sterile citric acid group

VEGF #5741

abe abe
VEGF inhibitor group 62. 18+15. 10" 33.30+8.22

1. 40+0. 35%

F 3.109 4.902 4.178

P 0. 001 0.001 0. 001
T SRR LE ,* P<0. 05 SRAAA L, P<0. 055 15 B A R
A, P<0. 05,
Note. Compared with the control group,

*P<0.05. Compared with the
model group, "P<0.05. Compared with the sterile citric acid group, °P
<0.05.

LT BRRA

Sterile citric acid group

VEGFH#II A4
VEGEF inhibitor group
1 R RS SU0 B2 S (HE Je )
Figure 1 Histopathological observation of retina in

rats (HE staining)

F3 BUHKRBAREKE FBC /KT L4 (245, n=10)
Table 3 Comparison of adiponectin and FBG levels of

rats in each group

BEHY 23 m\
0 figtk R 23 M MUK
G (mg/L) (mmol/L)
roups Adiponectin FBG
T HE
TR 2.29+0.71 5.35+1.18
Control group
SRV
A 0.31+0. 10* 17.48+3. 08"
Model group
R ifs 4
%ﬁﬁ%m‘ﬂ 0.58+0.25" 12.51+2. 61"
Sterile citric acid group
VEGF il 741 abe abe
VEGF inhibitor group 1. 6520.55 8.91+1.70
F 11.726 17. 445
P 0. 001 0. 001

T S X IEZAR L, * P<0. 05 5 SRTRIZHA LL, " P<0. 05 ; 15 T AT
A, P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the
model group, "P<0. 05. Compared with the sterile citric acid group, °P

<0.0s.
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Table 4 Comparison of VEGF, ICAM-1 and IL-1
levels of rats in each group

ap | WEREEK GERER AnEs
Crouns T (pg/mL) 7+ T-1(ng/L)  (pg/mL)
P VEGF ICAM-1 IL-1B
Xf 4
TR 40. 76+9. 53 58.08+8.22 6.38+1.15
Control group
4180
Beal 91.19+19.48" 89.65+19.71" 18. 15+4. 26"
Model group
ToE R4l

S 75.81+16.32%> 78.84+18.39™ 12.02+3.01*
Sterile citric acid group

VEGF #ili il # 44
VEGF inhibitor group
F 9.509 4.008 6.914
P 0.001 0.001 0. 001
T X IEAAR L, P<0. 055 SRR AR LL , " P<0. 05 ; 15 AT 15 R
A, P<0.05,
Note. Compared with the control group, *P<0.05. Compared with the

53.15+13. 70" 67.39+11.55"° 8.10£2. 12

model group, "P<0.05. Compared with the sterile citric acid group,
“P<0. 05.

R 5 KKK Ras Raf-1 & ERK Fi5H L4 (z+s, n=10)
Table 5 Comparison of the expression levels of Ras, Raf-1 and
ERK in each group of rats

205
:E%J Ras Raf-1 ERK
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Xof fiiZ
THRA 1.34+0. 41 1.45+0.23  0.73+0. 14
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sb Rl
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VEGF A5l abe abe abe
VEGF inhibitor group 1. 98+0. 62 1.90+0. 51" 1. 05+0. 21
¥ 12.010 5. 885 9.242
P 0. 001 0. 001 0. 001

T X IEAR L, 2 P<0. 055 S RTRIZEAR LL , " P<0. 05 ; 15 T AT 15 R
HAHLL,©P<0.05,

Note. Compared with the control group, *P<0.05. Compared with the
model group, ®P<0. 05. Compared with the sterile citric acid group, P
<0. 05.
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a: W HRZE ;b BRI o ERATIEIRAL ; d . VEGF M4,

2 Ras . Raf-1 } ERK & 13515 Western blot [&
Note. a, Control group. b, Model group. ¢, Sterile citric acid group.
d, VEGF inhibitor group.

Figure 2 Western blot of Ras, Raf-1 and

ERK protein expression
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