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Abstract: Objective: Retinal neovascularization is an iconic change in retinopathies. Vascular Endothelial Growth
Factor (VEGF) and a-crystallins have been identified to mediate the pathogenesis of retinopathy. However, the spe-
cial and temporal changes in their expression associated with retinal neovascularization have not yet been deter-
mined. Therefore, we examined the expression and distribution of VEGF, aA- and aB-crystallins in the retina using
a mouse model of oxygen-induced retinopathy (OIR). Methods: 90 C57/BL mice were randomly divided into the OIR
and control groups. The OIR group at postnatal day 7 (P7) were kept at high oxidation state (75 + 5%) for 5 days
before returned to normal environment. Retinal tissue was cut into sections. Oxygen induced retinal neovasculariza-
tion and vascular structural changes were evaluated using retinal fluorescein angiography. The number of endothe-
lial cell nuclei breaking through the retinal internal limiting membrane was counted after H&E staining. The mRNA
expression levels of VEGF, aA- and aB-crystallins in the mouse retina were determined using real-time RT-PCR. The
distribution of oA- and aB-crystallins in the retina was detected by fluorescent immunohistochemistry staining.
Results: Oxygen induction triggered new blood vessel formation in the retina and impaired the structure of the reti-
nal vascular network. The number of endothelial cell nuclei breaking through the retinal internal limiting membrane
was significantly increased in the OIR group compared to the control group at P13, P17 and P21 (P < 0.01), reaching
the peak on P17. The expression levels of VEGF, aA- and aB-crystalllins were also significantly different between the
OIR and control groups. VEGF expression was highest on P15, aA-crystallin expression was highest on P17, whereas
oB-crystallin expression kept increasing during the time frame of our study. Both oA- and aB-crystallins were ex-
pressed in the ganglion cell layer and the inner nuclear cell layer. While aA- and aB-crystallins were only located
on the cell membrane in the outer ganglion cell layer, they were observed both on the cell membrane and in the
cytoplasm in the inner layer of cells. Conclusion: Using our mouse model of oxygen-induced retinopathy, we showed
that the expression patterns of VEGF, aA- and aB-crystallins during retinal neovascularization in both spatially and
temporally manners, providing significant insights into the molecular mechanisms of retinopathy and the associated
neovascularization.
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Introduction pathogenetic progress of retinal neovascular-
ization and retinopathy, and provide important
translational clues to improve therapeutic

approaches.

Retinal neovascularization is an iconic change
of diabetic retinopathy, age-related macular
degeneration, retinopathy of premature infant,

and other refractory ocular retinopathies. As
one of the most important causes of blindness,
extensive neovascularization results in dec-
reased visual acuity and even retinal detach-
ment. Therefore, it is essential to understand
the molecular changes associated with the

Vascular endothelial growth factor (VEGF) is a
potent promoter of angiogenesis involved in a
wide variety of physiological and pathological
processes [1]. Evidence from studies using anti-
VEGF antisera [2], anti-VEGF aptamers [3], solu-
ble VEGF receptor [4], human recombinant
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VEGF [5], and VEGFR1-neutralizing antisera [6],
has demonstrated the critical role of VEGF in
retinal neovascularization. Currently, four anti-
VEGF agents, including bevacizumab, ranibi-
zumab, pegaptanib and aflibercept, are used
via intravitreal injection for the treatment of
neovascular retinal diseases.

A-crystallins belong to the small heat shock
protein (sHSP) family. They contribute to the
maintenance of cellular protein conformation in
response to stress. Besides mediating protein
folding, a-crystallins also play important roles
in transmembrane transport, shift, and cyto-
skeletal stability. Recent microarray and pro-
teomic studies have shown that crystallins
were up-regulated during oxygen-induced reti-
nopathy [7]. In addition, the expression of crys-
tallins were found to be dysregulated in diabetic
retinopathy, retinitis pigmentosa and other reti-
nal disorders [8], further suggesting the patho-
genic role of crystallins in retinopathy [9].

Although VEGF and crystallins have been iden-
tified in association with retinopathy, the tem-
poral and spatial changes in their expression
have not yet been determined. Herein, we stud-
ied the quantitative mRNA expression of VEGF,
aA- and aB-crystallins, and the distribution of
aA- and aB-crystallins in the retinal tissue from
a mouse model of oxygen-induced retinopathy.
Our results expand the current knowledge
about the detailed molecular changes during
the pathogenic process of retinopathy.

Materials and methods
Experimental animals

The 90 C57BL/6J rats, male and female, were
raised in the animal room at the Public Health
Academy of Tianjin Medical University, and
were of the SPF grade. The neonatal rats were
fed by female mice during lactation. All mice
were then randomly divided into OIR group
(experiencing a high oxygen concentration from
P7 to P12) or control group (kept in normal
atmospheric environment during the whole
experiment), 45 mice in each group. For experi-
ments involving animals, approval was obtained
from the institutional review board of Tianjin
Medical University. Informed consent was pro-
vided according to the Declaration of Helsinki.

Primers

The upstream primer for oA-crystallin was
5-TCACCGTGAAGGTACTGGA-3’, and the down-
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stream primer was 5-TCACCGTGAAGGTACT-
GGAGG-3'. The amplified fragment was 111 ba-
se pairs (bp). The upstream primer for oB-
crystallin was 5-TCCACGGCAAGCACGAAG-3’
and the downstream primer was 5-GACAGG-
GATGAAGTGATGGTGAG-3'. The amplified frag-
ment was 115 bp. The upstream primer for
VEGF was 5 -TAAATCCTGGAGCGTTCACTG-3’,
and the downstream primer was 5-TCAAGC-
TGCCTCCGTTTAACT-3". The amplified fragment
was 115 bp. The upstream primer of B-actin
was 5-AGAGGGAAATCGTGCGTGAC-3, and the
downstream primer was 5-AGGCAGCTCATA-
GCTCTTCTCC-3'. The amplified fragment was
116 bp. The primer synthesis was authorized
by the biotechnology limited company of TEDA
College in Nan Kai University (Tianjin, China).

Establishment of the animal model of oxygen-
induced retinopathy

C57BL/6J mice were fed with cage rearing
starting from 3 days after birth (P3), and were
randomly divided into OIR group and control
group. According to Pierce et al [10], since P7
mice in the OIR group were moved into the
feeding box where oxygen concentration was
75% + 5% for 5 days. The temperature was 23
+ 2°C. The oxygen concentration was mea-
sured and controlled by the oxygen analyzer
(BioSperix, New York, United States). On P12,
the OIR group was returned to normal atmo-
spheric environment. The mice in the control
group were kept in normal atmospheric envi-
ronment during the whole study, with all other
conditions and schedules the same as the OIR

group.

On P13, P17 and P21, three mice were random-
ly taken from each group to prepare retinal sec-
tions for H&E staining to examine retinal neo-
vascularization. On P13, P15, P17, and P21, six
mice were taken from each group to extract
retinal tissue for analyzing the mRNA levels of
VEGF, aoA- and aB-crystallins and VEGF using
real-time RT-PCR, in triplicate. Three mice from
each group were taken randomly on P13, P15,
P17 and P21 to prepare retinal sections for flu-
orescence immunohistochemistry (IHC) stain-
ing. The distribution of aA- and aB-crystallins in
the retinal tissue of mice was also examined.

Retinal fluorescein (FITC) angiography
FITC angiography was performed as described

with modification [11]. On P13, P17 and P21,
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Figure 1. Retinal blood vessel formation shown by FITC angiography. A. Immature blood vessels in the control group
on P13. B. Absence of immature blood vessels and peripheral capillaries in the control group on P17. C. Blood ves-
sels were completely developed and reached the peripheral retinal areas in the control group on P21. D. Tortuous
and disordered blood vessels with areas lacking fluorescence in the OIR group on P13. E. Expanded blood vessels
and decreased branches, with newly formed capillaries and peripheral leakage in the OIR group on P17. F. Areas
without fluorescence at the peripheral retina were still seen, but leakage was not observed in the OIR group on P21.

three mice from each group (OIR or control)
were randomly selected for retinal FITC angiog-
raphy. The mice were anesthetized using ether,
and injected intracardially with 1 mL FITC iso-
thiocyanate-labeled dextran (50 mg/mL, MW 2
x 106 Da). One hour later, the mice were eutha-
nized, and their eyes were immediately extract-
ed and fixed using 4% paraformaldehyde for
1-3 h. The eyes were cut from the edge of cor-
neoscleral to separate the retinas. After mount-
ed on glass slides, the retinas were examined
and photographed under a fluorescence mi-
croscope.

H&E staining for analyzing retinal vascular
proliferation

H&E staining was performed as described with
modification [12]. Eyes were continuously sec-
tioned from cornea to papillary, 6 ym each. A
total of 10 pathological sections in each eye
were used for staining. Ten high power fields
(400x%) in each section were used to count the
number of vascular endothelial cells breaking
through retinal internal limiting membrane, and
to obtain the average numbers of the vascular
endothelial cells breaking through the inner lim-
iting membrane per slice. Only endothelial cells
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closely associated with the inner limiting mem-
brane were counted, not including other vascu-
lar endothelial cells that did not reach the inter-
nal limiting membrane in the intravitreal.

Real-time RT-PCR

Real-time RT-PCR was performed as described
with modification [13]. Eye balls in the OIR and
the control groups were extracted under opera-
tion microscope. The cornea, lens, and vitreous
body were removed and the retina tissue was
taken out. Four retinal tissues were placed into
1 mL Trizol liquid. All samples were preserved in
-80°C. Total RNA in retina was extracted using
the one-step Trizol method. cDNA were synthe-
sized using reverse transcription. The standard
RT-PCR reaction system was constructed ac-
cording to the operation manual. 1 pyg cDNA
was used as a template. The sample in each
tube was repeated three times. After 2 min at
50°C and 10 min at 95°C, 40 cycles were per-
formed (95°C for 15 s, 60°C for 1 min). Cycle
threshold was then generated by automatic
instrument (CT). Data were analyzed using
24T method to calculate the aA-, aB-crystallins
and VEGF mRNA abundance at each time point
in both groups.

Int J Clin Exp Med 2015;8(3):3349-3359
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Figure 2. H&E staining of the retinas from the control group (P17) shows a limited number of vascular endothelial
cells and the lumen-sample structure in retinal internal limiting membrane (400X). H&E staining of the retinas
from the OIR group on P13, P17 and P21 (400x). A. On P13, the internal limiting membrane was integrated and
blood vessels were dilated. B. On P17, the internal limiting membrane was not integrated. Large amounts of visible
vascular endothelial cell nuclei, alone or clustered, broke through the retinal inner limiting membrane. C. On P21,
the internal limiting membrane became smoother. The number of vascular endothelial cells breaking through the
internal limiting membrane was significantly reduced. Arrows indicate newly formed blood vessels.

Fluorescence IHC staining of a-crystallins

Fluorescence IHC staining was performed as
described with modification [14]. Six eye balls
were removed from mice at P13, P15, P17 and
P21, respectively, in the OIR and control groups.
The lens tissue was removed from each eye.
The eye balls were embedded in OCT, and sec-
tioned from cornea to optic papilla, 6 ym each.
The frozen sections were blocked using 5%
bovine serum for 30 minutes, prior to the incu-
bation with indicated antibodies (1:50) at 4°C
overnight. Sections were then incubated with
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goat anti-mouse fluorescent IgG (H+L)-FITC
(1:20) at 37°C for 1 hours, followed by sealing
with 50% glycerol solution. The sections were
examined using fluorescence microscopy.

Statistical analysis

SPSS13.0 software package was used for sta-
tistical analysis. All values were expressed as
X = s. When the variance was neat, data were
analyzed using ANOVA and student t test. When
the variance was not neat, we made approxi-
mate F test. The difference was considered sta-
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Figure 3. Dynamic comparison of the expression of
(A) VEGF, (B) aA- and (C) aB-crystallins between the
OIR and the control groups on P13, P15, P17, and
P21. Calculated Ct values were shown.

tistically significant if P < 0.05. The difference
was considered extremely statistically signifi-
cantif P < 0.01.

Results

Oxygen induction impairs retinal vascular mor-
phology and stimulates neovascularization

We compared the mouse retinal vascular mor-
phology between the OIR and the control gro-
ups using FITC angiography. On P13 (the post-
natal day 13), the retinas from the control group
were not yet completely developed. Growing
from the optic papilla, the blood vessels distrib-
uted evenly. Immature and developing capillar-
ies were seen (Figure 1A). Compared with the
control group, the retinal blood vessels in the
OIR group on P13, one day after the OIR group
left the anoxia environment, were tortuous and
disordered, with a reduced number of branches
(Figure 1D). Hyaloid arteries could still be seen.
It is important to note that extensive areas with
the absence of fluorescence at the center of
the retinas were observed, indicating that there
were occlusions. Capillaries were found at the
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peripheral areas of the retinas. In addition, neo-
vascularization was only found in the outer
layer of the retina, while no new capillary forma-
tion was seen in the inner layer. On P17 (the
postnatal day 17), 5 days after the OIR group
left the anoxia environment, the retinas in the
control group showed mature blood vessels
which replaced the previously observed imma-
ture vessels (Figure 1B). However, in the OIR
group, the retinal blood vessels were signifi-
cantly expanded, with a large amount of newly
formed capillaries in a high density. The struc-
ture and distribution of these capillaries were
significantly disordered. Compared to the con-
trol group, leakage at the peripheral retinal
areas and a large number of vascular endothe-
lial cells breaking through the retinal inner limit-
ing membrane were observed. There were also
extensive areas of occlusion (Figure 1E). On
P21 (the postnatal day 21), 9 days after the OIR
group left the anoxia environment, the retinal
blood vessels in the control group reached the
peripheral retinal areas, significantly different
from those observed on P17 (Figure 1C). In the
OIR group, retinal areas deficient of fluores-
cence that indicates occlusion were still seen,
but the amount of newly formed capillaries was
reduced. Leakage was not observed (Figure
1F).

Oxygen induction triggers vascular endothelial
cells to break through the internal limiting
membrane

On P13, P17 and P21 in control group, neovas-
cular endothelial cell nuclei appeared occa-
sionally. Only a small number of the vascular
endothelial cells and the lumen-sample struc-
ture broke through the internal limiting mem-
brane at P17 (Figure 2), indicating that during
the development of retina, no abnormal prolif-
eration of blood vessels happens under normal
circumstance.

In OIR group on P13, vascular lacunas could be
seen in both the retinal inner nuclear layer and
the outer plexiform layer. Vascular expansion
could be seen at the ganglion cell layer of retina
(Figure 3A). On P17 in the OIR group, vascular
lacunas increased in the retinal inner nuclear
layer and the ganglion cell layer. The vascular
lacunas and the new blood vessels were
observed in the inner plexiform layer. The neo-
vascularization and the vascular clusters grad-
ually broke through internal limiting membrane
in the retinal ganglion cell layer. Part of the neo-

Int J Clin Exp Med 2015;8(3):3349-3359
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Table 1. Numbers of vascular endothelial cell nuclei breaking P15, followed by a gradual but sig-
through the inner limiting membrane at different time points nificant reduction (F = 310.144, P <
in the OIR and the control groups 0.01). The VEGF expression in the

OIR group (n =3) control group (n =3) tvalue P-value control group was highest on P13,
P13 8.72 + 253 0.63 +0.30 16.502 P <0.01 and slowly decreased between P13
P17 435141215 133+042 35867 P<001  and P21, with a statistically signifi-
P21 21.914327 056+£029 32631 p<0o01  cantdifference among the studied
Fvalue 33.561 0.985 time points (F = 66.365, P < 0.01).
P P <001 P>005 Compared to the control group, the

vascularization breaking through the vitreous
cavity grew along the posterior lens surface.
The internal limiting membrane was not com-
plete. Neovascularization reached the peak at
the time point. Single or clusters of vascular
endothelial cells were evident (Figure 3B). On
P21, there were still traces of the vascular lacu-
na in the kernel layer of mouse retina disc,
whereas the vascular lacuna in inner plexiform
layer and the new blood vessels disappeared
completely. Neovascularization and vascular
clusters in the ganglion cell layer of retina
breaking through internal limiting membrane
have completely disappeared. The internal lim-
iting membrane was not intact (Figure 3C). The
numbers of vascular endothelial cells breaking
through internal limiting membrane in OIR
group on P13, P17 and P21, were significantly
different than those in the control group (P <
0.01, Table 1).

Together, these results indicate that our model
of retinal neovascularization was successfully
established, and thus was used as the experi-
mental model for studying the temporal and
spatial expression of VEGF, oA- and aB-cry-
stallins. P13, P15, P17, P21 were the time
points when neovascularization began to form,
reached the peak, and subsided, and were
therefore used for other experiments.

The temporal change in the retinal expression
levels of VEGF, aA- and aB-crystallns

Using real-time RT-PCR, we examined the
dynamic changes in the mRNA levels of VEGF,
oA- and aB-crystallins extracted from the reti-
nal tissues of the OIR group and the control
mice. The CT value was normalized referring to
the B-actin gene. The data were calculated
using the 222°T method.

After oxygen induction, the VEGF expression in
OIR group increased and reached the peak at
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VEGF expression in the OIR group on
P13, P15 and P17 was significantly
higher (t = 15.947, 54.223, 32.998, P < 0.01).
The VEGF expression on P21 was slightly lower
in the OIR group compared to that in the control
group, but the difference was not statistically
significant (t = 0.630, P > 0.05) (Figure 4A)

The aA-crystallin expression in the OIR group
was decreased at the beginning after oxygen
induction, but then substantially increased
after P17, with a statistically significant differ-
ence (F = 632.299, P < 0.01). A similar tempo-
ral decrease-increase expression pattern was
also observed in the control group (F =204.149,
P < 0.01). The aA-crystallin expression in the
OIR group was significantly lower than that in
the control group on P13 and P15, (t = 10.011,
13.342, P < 0.01), whereas on P17 and P21 its
expression in the OIR group was significantly (t
=09.152, 9.205, P < 0.01) (Figure 4B).

The expression of aB-crystallin shows a gradu-
ally increasing trend in both the OIR (F =
410.393, P < 0.01) and the control groups (F =
11.106, P < 0.01). Its expression on P13, P15
and P17 in OIR group was significantly lower
than that in control group (t = 8.693, 3.315,
3.176, 14.872, P < 0.01) (Figure 4C).

Oxygen induction disturbs the spatial distribu-
tion of a-crystallins in the retina

Besides the temporal dynamics of expression,
we further studied the spatial distribution of
a-crystallins with or without oxygen induction.
The expression of aA- and aB-crystallins in the
retinal tissue was observed in both the OIR and
the control groups at all the time points we
studies. The positively stained cells were main-
ly distributed in the retinal ganglion cell layer,
the inner, and the outer nuclear layers. In the
inner layer of cells, both aA- and aB- crystallins
were expressed not only on the cell membrane
but also expressed in the cytoplasm, whereas
they were expressed only on the cell membrane

Int J Clin Exp Med 2015;8(3):3349-3359
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Figure 4. AA-crystallin expression and distribution in the retina on (A and E) P13, (B and F) P15, (C and G) P17, and
(D and H) P21. Upper panel (A-D), control group. Lower panel (E-H), OIR group. 400x%.

in the outer nuclear layer of cells (Figures 4 and
5). Both crystallins in the retinal tissue showed
significant different patterns of distribution
between the OIR and the control groups at each
time point. In addition, these results showing
the protein abundance of aA- and aB-crystallins
were consistent with the mRNA expression
data (Figure 4).

Discussion

The similar structure of retinal tissue between
mouse and human makes mouse an important
experimental animal model to study various
human retinal diseases. In this study, we select-
ed C57BL mice, whose retinal blood vessels
share a high degree of similarities with those in
human. We used a mouse model of oxygen
induced retinopathy, a commonly used animal
model of retinal neovascularization. Quantifi-
cation of the retinal neovascularization is an
important basis for studying retinopathies.
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Multiple methods have been developed to
quantify retinal neovascularization induced by
oxygen, such as counting the number of cell
nuclei breaking through the inner limiting mem-
brane in a serial of sections, counting the num-
ber of occluded vessels, loops and ridges of the
capillary vessels, counting vascular density in
the stretched retina (the method of 12:00
o'clock). Amount these methods, quantifying
the vascular endothelial cell nuclei breaking
through retinal inner limiting membrane in reti-
nal tissue sections has been regarded as the
gold standard for quantitative study of retinop-
athy [15]. In our study, we only counted those
vascular endothelial cell nuclei closely associ-
ated with the retina to ensure that these num-
bers reflect the reliability of neovascularization
in retina. In addition, H&E staining displays
inner limiting membrane in retina and vascular
endothelial cell nuclei breaking through inner
limiting membrane, making the quantification
relatively clear and accurate.

Int J Clin Exp Med 2015;8(3):3349-3359
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Figure 5. AB-crystallin expression and distribution in the retina on (A and E) P13, (B and F) P15, (C and G) P17, and
(D and H) P21. Upper panel (A-D), control group. Lower panel (E-H), OIR group. 400x%.

A-crystallins belongs to the small heat shock
protein, and are highly expressed in cells with
low mitotic activities, such as crystalline lens,
myocardial and skeletal muscle. There are mul-
tiple different subtypes of crystallins expressed
in the non lens tissues [16]. Although the sub-
types of crystallins shared the same mecha-
nisms of action, they show distinct distribu-
tions. Thermal and metabolic stress conditions
threaten cell survival. Studies on enzymes that
inhibit apoptosis suggests that oA- and oB-
crystallins play a decisive protecting role in non
lens tissues [17, 18], and the activities and
expression of heat shock proteins could be
used as a sensitive and reliable index of tissue
ischemia. A-crystallins have a wide range of
biological functions, among which acting as
molecular chaperones is a critical function that
prevents protein aggregation and degenera-
tion, and supports cell survival [19]. A-crystallins
has been reported to be up-regulated to pro-
tect retinal tissue from apoptosis in diabetic
retinopathy [20]. AA-crystallin is particularly
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expressed in the retinal tissue of sympathetic
ophthalmia, which further suggested its protec-
tive effects on the apoptosis triggered by the
inflammatory cells [21].

In this study, we reported the difference among
the retinal expression patterns of VEGF, aA-
and aB-crystallins. The expression level of
VEGF in the OIR retina after oxygen induction
was significantly higher than that in control
group. Such an increase in VEGF expression
was transient, because VEGF was down-regu-
lated when the new blood vessels formed to
alleviate hypoxia. However, aA-crystallin sho-
wed an opposite expression trend compared to
VEGF, while the expression of aB-crystallin sig-
nificantly increased during the neovascular pro-
cess. Therefore, aA- and aB-crystallin may be
associated with the formation of new blood
vessels in our mouse model of oxygen induced
retinopathy. In addition, aA- and aB-crystallins
could protect retinal tissue from hypoxia-
induced injury that leads to apoptosis [22]. The

Int J Clin Exp Med 2015;8(3):3349-3359
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role of a-crystallins in regulating angiogenesis
has been recently intensively studied. AB-cry-
stallin and HSP27 have been shown to support
angiogenesis by promoting vascular survival
during tube morphogenesis [23]. Silencing
aB-crystallin in the oxygen-induced retinopathy
resulted in significant decrease in the forma-
tion of new blood vessels [24]. Another study
reported that suture or chemical burns induced
corneal neovascularization in mice was attenu-
ated by subconjunctival injection of aA-crys-
tallin. It was suggested that aA-crystallin medi-
ates the expression of VEGFR-1 [25]. Additi-
onally, during the early stage of autoimmune
disease uveitis, aA-crystallin was up-regulated
in the inner segments of the photoreceptor,
and inhibited mitochondrial oxidative stress-
induced apoptosis, further suggesting its anti-
inflammatory role [26]. Moreover, there is a
strong relationship between inflammation and
angiogenesis [27, 28], and a-crystallins may
serve as a bridge connecting these two biologi-
cal events. Further studies are needed to deter-
mine their detailed molecular mechanics.

Out results showed that the expression of aA-
and aB-crystallins were both found in the reti-
nal tissue of the OIR and the control group, and
mainly located in the ganglion cell layer, inner
and outer nuclear layers of cells. The kernel
layer cells not only expressed oA- and oB-
crystallins on the cell membrane but also in the
cytoplasm, whereas the outer nuclear layer of
cells only expressed aA- and aB-crystallins on
the cell membrane. These results are consis-
tent with a previous study published in 2003 by
Xi et al [29], which showed that there were 20
different crystallins expressed in retina of
mouse under physiological conditions, and
aA-crystallin was expressed in both the outer
and inner nuclear layers. The results of this
study also agree with another study reporting
that the aA- crystallin expression was increased
in the retina tissue in the early experimental
allergic uveitis [26]. Our study not only con-
firmed the expression of a-crystallins in the
mouse retina, but also examined the temporal
and spatial expression of the aA- and oB-
crystallins in a mouse model of oxygen induced
retinopathy. Our results provide important
insights into the relationship between «-cry-
stallins and neovascularization in oxygen-indu-
ced retinopathy.

It is known that aB-crystallin is expressed in
the neovessels of epiretinal membrane in
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human proliferative diabetic retinopathy (Retina
2012; 32: 1190-6). The immunolocalization of
a-crystallins in the microvessels among P13~
P21 in both groups was evaluated, and the
results were consistent with previous inve-
stigation.

Currently there are only limited treatments for
retinal neovascularization, including mainly
laser photocoagulation, vitrectomy surgery cut-
ting extra fiber vascular membrane, and anti-
angiogenesis medicines. To improve the clinical
outcome, it is necessary to develop new medi-
cines that suppress the pathological retinal
neovascularization. Our study suggest that aA-
and aB-crystallins may be involved in the occur-
rence and development of retinal angiogenesis.
They may have a protective effect on the mouse
retinal tissue where oxygen induced retinopa-
thy, which needs further mechanistic studies.
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