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[ Abstract] Objective To investigate the value of conbercept in experimental corneal nevascularization
(CNV) and lymphangiogenesis in rabbit model. =~ Methods Forty-four adult New Zealand rabbits were randomly
divided into a conbercept injected group (9 rabbits), a ranibizumab injected group (9 rabbits), a normal saline
control group (9 rabbits),a model control group (9 rabbits) and a normal control group (8 rabbits) by random
number table method,take the left eyes as the experimental eye. Whatman filter papers (8 mm in diameter) were
soaked in 1 mol/L NaOH solution and then applied on the middle surface of the cornea for 30 seconds. On day 1st
after alkali burning,the eyes in the conbercept injected group were treated with 0. 1 ml/1 mg of conbercept, the eyes in
the ranibizumab injected group were treated with 0.1 ml/1 mg of ranibizumab, the eyes in the normal saline control

group were treated with 0. 1 ml 0. 9% NaCl,the eyes in the model control group just received alkali burning,and the
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eyes in the normal control group received neither alkali burns nor subconjunctival injection any drugs. All rabbits were
monitored daily after alkali burning. Digital pictures were taken on day 4th,7th, 14th and 21th after modeling. Image
analysis was performed on the area of neovascularization, a ascertain number of rabbits were killed respectively.
Aqueous humor was collected for the concentration of vascular endothelial growth factor ( VEGF ) assay. Corneal
specimens were analyzed by histopathologically and immunohistochemical staining of lymphatic endothelial cells hyaluronic
acid receptor 1( LYVE-1). The use and care of the animals complied with the Statement of the Association for Research
in Vision and Ophthalmology (ARVO). Results On the 4th day after alkali burning, the neovascularization buds
grew into the edge of the cornea in the conbercept injected group,the ranibizumab injected group,the normal saline
control group and the model control group,and the corneal edema decreased. On day 7th,the neovascularization of the
conbercept injected group and the ranibizumab injected group was less than that of the normal saline control group and
the model control group;On day 4th after alkali burning, corneal epithelial cells were increased, vacuoles were found
in the epithelium,a large number of inflammatory cells were found in the matrix,and small vascular lumens were seen
below the epithelium. On day 7th after modeling, neovascularization infiltrated the shallow matrix with a large number
of inflammatory cells. Surface areas of induced CNV in conbercept injected group were (15.20+9.16)mm*, which
were significantly less than those in ranibizumab injected group ([28.21+5.17]mm”) on day 14th (P<0.05). The
concentration of VEGF in the conbercept injected group was (7.75+6.56) pg/ml, which was significantly lower than
that in the ranibizumab injected group ([ 16.98+2. 17 ] pg/ml on day 14th ( P<0.05). The normal control group had
no lymphatic growth in the corneal tissue and no LYVE-1 positive particles. On day 4th after the alkil burning, corneal
lymphatic vessels appeared in the corneal tissue of the conbercept injected group,the ranibizumab injected group,the
normal saline control group and the model control group,which grew in parallel with the neovascularization. Lymphatic
vessels counting in the conbercept injected group and ranibizumab injected group were 4. 33+0. 58 and 4. 67+0. 58 on
day 7th and 14th,which were reduced significantly compared with normal saline control group (10. 67+0.58) and the
model control group (12.33+0.58) (all at P<0.05). Conclusions Early subconjunctival administration of
conbercept may successfully inhibit alkali-induced corneal neovascularization and corneal lymphangiogenesis in alkali
burning animal model. The inhibit effect is related with the reduces of VEGF levels.

[ Key words] Corneal neovascularization; Corneal lymphangiogenesis; Conbercept; Ranibizumab; Vascular
endothelial growth factor
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Figure 1 The CNV at different time points after alkali burning On the first day after alkali burning,the corneal

tissue in the alkali-burned area showed gray edema,and the vessels at the corneal sclera margin were dilated. On the 4th
day alkali burning, the neovascularization buds of the four groups grew into the edge of the cornea, and corneal edema
decreased. On the 7th day alkali burning, neovascularization in the conbercept injected group and the ranibizumab
injected group was less than that in the normal saline control group and the model control group. On the 14th day after
alkali burning, the neovascularization in the conbercept injected group was shorter than that in the ranibizumab injected
group , the normal saline control group and the model control group. On the 21st day alkali burning, the neovascularization

in each group was larger than the radius of the alkali burn area
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Figure 3 Histopathological findings of cornea after alkali burning at various time points among different

B3 1_7]% Tﬂﬁlﬂﬁﬁéﬁﬁﬂﬁ?ﬁ UREFRI(HE, F7 =50 pm)

groups( HE ,bar=50 um)  On the 4th day after alkali burning, corneal epithelial cells were increased, vacuoles
were found in the epithelium,a large number of inflammatory cells were found in the matrix, and small vascular
lumen were seen below the epithelium ; On the 7th day after alkali burning, new blood vessels infiltrated the shallow
matrix, which contained a large number of inflammatory cells; On the 14th day after alkali burning, there were a
large number of new blood vessels in the matrix of normal saline control group and model group;On the 21th day
after alkali burning, corneal stromal structure disorder in the alkali-burned area was found in the saline control

group and model control group, and the neovascularization lumen was concentrated in the middle stroma. The

corneal tissue structure of the conbercept injected group and the ranibizumab injected group was basically normal

87 X B £ D AE
WS RUR L EL, 22 e ¥ G it 2 3 L (F )y, = 18. 652,

=20.638,P<0.01),

X R4 VEGE Jo 4t

WAL 4 K, R
FAPY 7 5 4 T R P
SFPE A E R K X R 4 A
R HRA] VEGF Jit 2 4k JiE 3
T IE R XA, 2R IE
it X (¥ P<0.05) ;3%
BLG 5 T K, AN V4 3% 1 5
41 RN B R P G 41 K
VEGF Jii it i FE I F 4 2 46
KON BE 2 RS TR X HR A 22
SHEGIIFE X (P P<
0.05) ;x5 55 55 14 K, B
- G 4 By K VEGF it i
R BE AR F B BR BB AT 4
A PR 7K X IR 2 R AR TR X B
M, ERYEGIT¥E (Y
P<0.05); & )55 21 K,
A VPG 38 S A RN A B BT
T4 Pk VEGF Jit it i Ji
A% T A= B ER K X B 2 A R
SRRAL, Z R WA G ¥R
X (F P<0.05) (% 2),
2.5 RS N[ E) a4% A
FANEAL LY LYVE-1 63k Ho A
1EH X R4 AR B A1 2 T
WhE A K, g6 LYVE-1 B
PEURL (B 4) o w5 5 4
K A PG 3 Sk 4 LT R R
Pk 5t 4 Ak B AR K 6 IR 41
VA B X} BE 2 A RS2 40 b iy



. 586 - thAE ST R A 243k 2020 4FE 7 A 45 38 #5455 7 Chin J Exp Ophthalmol, July 2020, Vol. 38, No. 7

®1 EHRETERESEE CNV AR IEE (meantSD, mm*)
Table 1 Comparison of CNV area among different
groups at various time points after modeling ( mean=SD , mm’)
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control group at the respective time points,” P<0. 05 ; compared with the ranibizumab group
at the respective time points, P <0.05 (two-way ANOVA, Tukey test) CNV: corneal

neovascularization
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Table 2 Comparison of VEGF concentration in the aqueous
humor among different groups at various time
points after modeling( mean+SD , pg/ml)
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Compared with the normal control

group at each time point, " P<0. 05;compared with the normal saline control group at each time

point,hP<O. 05; compared with the ranibizumab injection group at each time point, P <0. 05
(two-way ANOVA ,Tukey test)

VEGF :vascular endothelial growth factor
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Figure 4 Immunolocalization of cornea LYVE-1 in the normal control

group(DAB, bar = 50 pm)
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