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[ Abstract] Objective To investigate the protective effect of C-X3-C motif chemokine receptor 1 (cx3erl)
antibody,a microglia activation inhibitor, on microcirculation during retinal ischemia reperfusion ( RIR) and its

possible mechanism. Methods One hundred and fifty healthy adult C57BL/6 mice were randomized into blank
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control group,model group and cx3ecrl injection group by random number table method, with 50 mice in each group.
The RIR model was established by anterior chamber infusion to elevate intraocular pressure in this study. Mice in the
blank control group were intravitreally injected with 2 wl of sterile water. In the ¢x3crl injection group,the RIR model
was established at 4 hours after the intravitreal injection (2 pl) of 0.2 pg/pl cx3crl antibody. Immunofluorescence
staining of frozen eyeball sections was performed to assess the microglia activation by observing the Iba-1 positive
expression in different retinal layers three days following the model establishment. Retinal preparation vascular staining
was carried out to observe the changes in the density of deep and shallow retinal blood vessels and the number of
activated microglia to evaluate the changes in retinal microcirculation. FITC-dextran contrast method was used to
determine the retinal vascular leakage area. Real-time fluorescent quantitative polymerase chain reaction ( qPCR)
method was employed to detect the mRNA expression changes of hypoxia-related factors and inflammatory factors in
the mice retina. The study protocol was approved by an Ethics Committee of Kunming Medical University
(No.20180106) . The use and care of the animals complied with the Regulations of the Administration of Affair
Concerning Experimental Animals. Results The immunofluorescence staining result of eyeball frozen section
showed that in the blank control group,Iba-1 positive microglial cells were sparsely distributed in the retinal ganglion
cell layer and inner plexiform layer, presenting branched state. In the model group,lba-1 positive microglial cells were
increased and moved outward to the outer retinal plexiform layer and outer nuclear layer obviously, showing globular or
amoeba-like. The number of globular or amoeba-like Iba-1 positive cells was significantly reduced in the cx3erl
injection group in comparison with the model group (P<0.05). The number of activated microglial cells in different
retinal layers of the model group was significantly larger than that of the ¢x3crl injection group and the blank control
group (both at P<0.05). Compared with the model group,the number of activated microglial cells around the retinal
blood vessels was reduced significantly in the cx3crl injection group. The double fluorescence result of retinal vascular
staining and activated microglial cells showed that the density of deep blood vessels in the blank control group and
cx3crl injection group was significantly higher than that of the model group,and the number of microglial cells around
superficial and deep retinal vessels was significantly larger in the model group than that of the ¢x3ecrl injection group
(all at P<0.05). The relative vascular leakage rate of the blank control group, model group and cx3erl injection
group were (100.0+4.7)% ,(162.1£10.6)% and (130.5+9.5) %, respectively, and the overall difference was
statistically significant ( F=128.66,P<0.01). The relative vascular leakage rate in the cx3crl injection group was
significantly lower than that in the model group (P<0.05). The qPCR result showed that the relative expression levels
of vascular endothelial growth factor-A ( VEGF-A) , hypoxia inducible factor-la ( HIF-1a ) , tumor necrosis factor-a
(TNF-a) and interleukin-18 (IL-18) mRNA were significantly reduced in the retina of the ex3crl injection group in
comparison with the model group (all at P<0.05). Conclusions Intravitreal injection of cx3crl can protect the
vascular integrity of the retinal microcirculation system in RIR mice.
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Figure 1 The distribution of Iba-1 positive microglia in different layers of mice retina ( X200,
bar=50 pm) Iba-1 positive microglia showed red fluorescence (TRITC) ,and nucleus presented blue
fluorescence (DAPI) A:A small amount of Iba-1 positive microglia were seen in the IPL of retina in
the blank control group B :In the model group,more Iba-1 positive microglia were seen in the IPL,INL
and OPL

comparison with the model group

C: The number of Iba-1 positive cells was reduced in the cx3crl injection group in
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Table 2 Comparison of the number of activated microglial cells in different layers of
retina among the three groups ( mean+SD ,/field)
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Note ; Compared with the blank control group,*P<0. 05 ; compared with the model group,”P<0. 05 ( One-
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B,4P<0.05; 5 UM WAL, " P<0. 05 (BN 7 2240 B7 , LSD -+ £ 3% ,n=10)

Figure 2 Quantitative and morphological changes of Iba-1 positive cells in mice retinal preparation of each group A:The Iba-1 positive cells in

=50 pm)

the blank control group were scarce,and the cell bodies were small, showing long branches (FITC x200,bar=50 wm) B:A large number of Iba-1 positive

cells were seen in the model group, and the cell bodies were obviously enlarged, presenting amoeba-like or spherical ( FITC X200,bar=50 pm) C: The
number of Iba-1 positive cells in the cx3crl injection group was reduced in comparison with the model group ( FITC X200,bar=50 um) D:Quantitative
F=413.32,P<0.01. Compared with the blank control group,“P<0. 05 ; compared with the model

comparison of Iha-1 positive cells among the three groups

group, "P<0. 05 (One-way ANOVA ,LSD-; test,n=10)
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Figure 3 Co-staining of blood vessels and active microglia in retinal whole mounts of each group
(x200,bar =50 um)  Mice retinal blood vessels showed red fluorescence ( GS-IB4) , and activated
microglia presented green fluorescence (FITC) A:The diameter of the superficial capillary network and
the running of the blood vessel were normal in the blank control group,and there were only a small amount
of activated microglia around blood vessel ~ B: The superficial blood vessels in the model group were
significantly dilated,and a large number of amoebic or spherical activated microglia cells were present
near the blood vessels C:The number of activated microglia near the superficial blood vessels in the
cx3crl injection group was significantly reduced in comparison with the model group D ;:The deep retinal
vascular network ran normally,and only a few activated microglia were seen in the blank control group
E: A large number of activated microglia could be seen around the deep retinal network in the model group

F:The number of activated microglial cells around the deep retinal vascular network was significantly less

in the ex3crl injection group than that in the model group
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Table 3 Comparison of the number of vessels in different
retinal layers among the three groups( mean+SD ,/field)

Lk 8 ( mean=SD ,/# £F )
Table 4 Comparison of the number of perivascular activated
microglial cells in different retinal layers among the three
groups ( mean=SD ,/field)

A T 2 AR IR0 it 4 %
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45 FEA &
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25 U6 IR 4 10 129.50+8. 22° 320. 80+13. 35"
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FA 0.01 9.53
P 0.99 <0.01

K2 )z
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F Al 134. 02 84. 88
P8 <0.01 <0.01

TE: 54 BB L8, P<0. OL (IR 3K 5 2223 #r , LSD-t £ 56
Note : Compared with respective model group,”P<0.01 ( One-way ANOVA,
LSD-¢ test)

TE: 5% BB L #, * P<0. OL(FRL IR 3K 5 22 73 1, LSD-t £ 560 )
Note ; Compared with respective model group,”P<0.01 (One-way ANOVA,
LSD-t test)



B SIS IR B 28 Ak 2021 4E 7 HEE 39 4585 7 4] Chin ] Exp Ophthalmol, July 2021, Vol. 39, No. 7 . 591 -

— i ¢ \’ | [y ) 3 3

£ 50 i

=] A2 ex3cerl /NS
X R T4

B4 FEMRAMBELNESRERLE Az A AN BRGS0 0 R R 26 R B (FITC-dextran X200, 4R =50 pm) B #5141

/IN BB A0 LA AR ZE AL, T L R AL AR ISR W) S K38 U (FITC-dextran X200, b R =50 pm)  C:ex3erl HUMA I 20 /) BN & U A B sl 4%
(FITC-dextran X200, 45 K =50 um) D2 45 LI I LA HIX B IR B 4 F = 128. 66, P<0. 01, 155 (1% JRAL H A, *P<0. 055 5 BE A L8, P<

0. 05 (B3 J5 22 50 41, LSD-t K8, n=10)

Figure 4 Comparision of mice retinal vascular leakage in each group A :No fluorescein leakage was observed in retinal capillary network of the blank

control group (FITC-dextran X200, bar =50 pum)
vascular leakage was observed ( FITC-dextran X200, bar = 50 pm)

B: The capillary structure in the model group was disordered, and abnormal capillary formation and

C: The mice retinal vascular leakage in the cx3crl injection group was reduced in

comparison with the model group ( FITC-dextran X200,bar=50 um) D :Comparison of relative retinal vascular leakage rate among the three groups F=

128. 66, P<0. 01. Compared with the blank control group,®P<0. 05 ;compared with the model group,”P <0.05 ( One-way ANOVA ,LSD-t test,n=10)
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Table 5 Comparison of relative mRNA expression of hypoxia related factor and
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inflammatory factor among the three groups( mean=SD)
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Note : Compared with respective model group,“P<0.01 (One-way ANOVA ,LSD-¢ test) VEGF :vascular

endothelial growth factor; TNF : tumor necrosis factor; HIF ; hypoxia inducible factor;IL: Interleukin;cx3erl;

C-X3-C motif chemokine receptor 1
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