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| Abstract: In this study, we investigated the effect of latanoprost on the expression of TGF- 1 and Wnt / § - Catenin signal pathway in the choroid of form-de-

privation myopia model rats. Forty rats were randomly divided into two groups: the control group and the FDM model group. Each group had 20 rats. The FDM
model group was established by feeding latanoprost daily for 28 days. 15 rats in each group were used to measure the length of the ocular axis and the level of
TGF-B1 in choroidal tissue; the remaining 5 rats in each group were used for choroidal fibroblast culture. After modeling, the rats were killed, the length of the
ocular axis was measured with a vernier caliper, and the level of TGF - 1 protein and mRNA in the choroidal tissue of each group were measured with RT-PCR
method. Results showed that compared with the control group, there was a significant difference in the axial length of the FDM model group (P< 0.05). There was
a significant difference in the expression of TGF- B1 protein and mRNA between the two groups (P<0.05). The cultured cells were identified as choroidal fibro-
blasts by immunocytochemistry. There was no significant difference (P>0.05) in the comparison of GSK3 B protein in choroidal fibroblasts of rats in each group.
TGF-p 1 and APC protein in FDM group were significantly lower than those in the control group (P<0.05), while dcl3, p21-gsk3 f and B - Catenin proteins were
significantly higher (P<0.05), and there was no significant difference (P>0.05) in the ratio of various indexes protein in FDM + ddk1 group and the comparison of
TGF - 1 and APC protein in FDM + ddk1 group and FDM group The expression of dcl3, p21-gsk3  and B - Catenin decreased significantly (P<0.05). There was
no significant difference in the expression of GSK3  mRNA in the choroidal fibroblasts of each group (P>0.05). The expression of TGF - 1 and APC mRNA in
FDM group was significantly lower than that in the control group (P<0.05), while the expression of dcl3, p21-gsk3 B and B-catenin mRNA in FDM + ddk1 group
was significantly higher than that in the control group (P<0.05) >In FDM + ddk1 group, TGF-p 1 and APC mRNA were significantly lower than those in FDM
group (P<0.05), while dcl3, p21-gsk3 B and -Catenin mRNA were significantly higher (P<0.05).
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Introduction tosis, inflammatory response and angiogenic regula-
tion after activation (2). TGF-B1 (transforming growth
Myopia caused by refractive errors in the eye that factor-f1) is expressed in sclera, retina and choroid (3),
many people can be born with or age with. This problem the research shows that the expression level of TGF-p1
is one of the most common eye refractive errors and has in the choroid of myopic rats is lower than that of nor-
become more common in recent years. Myopia is not a mal rats (4), but the correlation between TGF - f1 and
disease; it is a complication. Unlike far-sighted people Wnt /B - Catenin signal pathway is not clear at present,
who have smaller eyeballs, people with myopia typi- so the purpose of this paper is to explore the effect of
cally have larger eyeballs. These people are clearly able latanoprost on the model of form-deprivation myopia
to see near objects, while objects appear farther away. The expression of TGF-B1 and the regulation of Wnt /
This problem can be corrected with glasses, contact B - catenin signaling pathway in the choroid of rats pro-
lenses or surgery. There is a high incidence of myopia vide a new basis for the treatment of myopia.
in the world, especially in Asia. High myopia can cause
serious complications, which is a common cause of Materials and Methods
blindness in adults. However, there is still no unders-
tanding of its pathogenesis, and there is no effective Experimental animal
treatment (1). Therefore, exploring the pathogenesis of 40 3-week-old SD rats, body weight 66-72g, male
myopia can provide a theoretical basis for the treatment and female, purchased from Shanghai slake experi-
of myopia. Wnt / B - catenin signaling pathway plays mental animal Co., Ltd., animal license No.: scxk (Lu)
an important role in regulating a variety of life activi- 2007-0005.
ties. According to research, Wnt / f - catenin signaling
pathway is closely related to the occurrence and deve- Main reagents and instruments
lopment of myopia, and it can participate in the process RT-PCR kit, fetal bovine serum, Trizol, high glucose
of myopic occurrence and development such as apop- DMEM medium, BCA kit and Dickkopf related protein
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1 (ddk1), Wnt/ B - Catenin signal pathway inhibitor (In-
vitrogen, USA), B - actin antibody, Rabbit anti-mouse
TGF-B1 polyclonal antibody, Rabbit anti-mouse type 3
glyconuclease (dcl-3) polyclonal antibody, Rabbit anti-
mouse type 3 colon adenoma like information The meat
protein (APC) polyclonal antibody, Rabbit anti-mouse
glycogen synthetase hormone 3 § (GSK3 B) polyclonal
antibody, Rabbit anti-mouse p21-gsk3 B polyclonal an-
tibody and Rabbit anti-mouse 3 - Catenin polyclonal an-
tibody (sigma company of the United States), TGF-f1,
del3, APC, GSK3 B, p21-gsk3 B and B - Catenin intro-
ductions were designed and synthesized by Shanghai
Bioengineering Technology Co., Ltd. Bio-Rad PCR
instrument (bio company in America), Olympus BX41
digital microscope (Olympus company in Japan).

Experimental animal grouping and model establish-
ment

40 rats were randomly divided into the control group
and FDM model group, 20 rats in each group. FDM
model group rats established FDM model: rats were fed
with latanoprost every day for 28 days, 15 rats in each
group were used to measure the length of ocular axis
and the level of TGF-B1 in choroidal tissue; the remain-
ing 5 rats in each group were used for choroidal fibro-
blast culture.

Measurement of the axial length of the eye in each
group

At the end of modeling, the rats were killed by ex-
cessive anesthesia, the right eyeball was extracted, and
the length of the ocular axis was measured by vernier
caliper.

Detection of TGF - p 1 protein and mRNA in choroi-
dal tissue of rats in each group

After measuring the length of the ocular axis of the
rat, the choroidal tissue of the rat was separated, and
the total protein of the choroidal tissue was extracted.
The expression level of TGF-B1 protein in the choroid
was measured by the BCA method. The Rabbit anti-rat
TGF-B1 polyclonal antibody was used as an antibody,
and P - actin was used as an internal reference. The rela-
tive expression level of TGF-B1 protein = the gray value
of TGF - B 1 protein strip / the gray value of the 3 - actin
strip. The choroidal tissue of rats was completely ground
in the grinder, and the total RNA of choroidal tissue was
extracted. The TGF-f1 mRNA in the choroidal tissue of
rats in each group was measured by RT-PCR. The PCR
reaction conditions were: 95 °C, 30s; 95 °C, 15s; 60 °C,
30s; 95 °C, 15s, 40 cycles in total; 60 °C, 1min; 95 °C,
15s. The relative expression level of TGF-B1 mRNA in
the choroid tissue of rats was calculated by the 244
method.

Culture and identification of rat choroidal fibro-
blasts

The remaining 5 rats in each group were killed, cho-
roidal tissues were taken out, cut into pieces, inocu-
lated into culture bottles, incubated in EMEM medium,
changed the solution once in three days, after the fusion
of more than 85% cells, digested with trypsin, and sub-
cultured. The growth of choroidal cells was observed
under an inverted microscope every day. The third gen-

eration of cells in good growth condition was used to
prepare climbing tablets, which were identified by im-
munofluorescence cytochemistry: after climbing tab-
lets, the cells were fixed with polyformaldehyde for 15
minutes, broken the membrane for 30 minutes, sealed
with serum for 30 minutes, incubated overnight with
vimentin monoclonal antibody, incubated for 2 hours
with goat anti-rabbit IgG FITC, incubated for 10 min-
utes with DAPI working solution, sealed and observed
the staining.

Grouping and treatment of choroidal fibroblasts
The choroidal fibroblasts in the control group were
used as the control group. The choroidal fibroblasts in
the FDM model group were divided into two groups:
FDM group and FDM + ddk1 group. The third genera-
tion choroidal fibroblasts with good growth were inocu-
lated into 96 well plates (the cell density was 5 x 103
cells / well), each group was set with 8 compound holes.
After 24 hours of DMEM culture, the cells grew on the
wall Ddk1 (10 p g - L-1) was added to the choroidal
fibroblasts of the control group and FDM group, and the
same amount of culture medium was added to the cho-
roidal fibroblasts of the control group and FDM group.

Expression of TGF - 1, dcl3, APC, GSK3 B, p21-
gsk3p andp - Catenin protein and mRNA in choroi-
dal fibroblasts of rats in each group

The expression of TGF - B1, dcl3, APC, GSK3 B,
p21-gsk3 B and B - Catenin in the choroidal fibroblasts
was measured by western blotting. The first antibody
was Rabbit anti-mouse TGF-B1 polyclonal antibody,
Rabbit anti-mouse dcl3 polyclonal antibody, Rabbit an-
ti-mouse APC polyclonal antibody, Rabbit anti-mouse
GSK3 B polyclonal antibody and Rabbit anti-mouse
p21-gsk3p polyclonal antibody. The antibody and Rab-
bit anti-mouse f - Catenin polyclonal antibody are one
antibody. The expression of TGF-B1, dcl3, APC, GSK3
B, p21-gsk3 B and B - Catenin protein and mRNA were
measured by RT-PCR.

Statistical treatment

SPSS 20.0 statistical software was used for statistical
analysis. The length of the ocular axis, the expression of
TGF-B1protein and mRNA in the choroid tissue of rats.
The expression levels of TGF-B1, dcl3, APC, GSK3 B,
p21-gsk3 B and B - Catenin protein and mRNA in cho-
roidal fibroblasts of rats were expressed by (X*s), and
the homogeneity of variance was tested by F test. T-test
was used for comparison between the two groups, the
single-factor analysis was used for comparison between
multiple groups, SNK-q test was used for comparison
between the two components, a = 0.05 as the test level.

Results

Comparison of the length of the ocular axis between
the two groups

Compared with the control group [(7.37 + 0.13)
mm], the length of the eye axis in the FDM model group
increased significantly (P < 0.05).
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Comparison of the expression of TGF - B 1 protein
and mRNA in choroidal tissue between two groups
of rats

See Table 1 and Figure 1. There was a significant dif-
ference in the expression of TGF-f1 protein and mRNA
between the two groups (P < 0.05).

Culture and identification of rat choroidal fibro-
blasts

See Figure 2. In the primary culture, cells crawled
out from the edge of the tissue block for three days,
showing a long fusiform shape and transparent cyto-
plasm; after 12 days of culture, cells fused into mono-
layer cells. The cells began to adhere to the wall for
24 hours and became fusiform. After 3 days, the cells
fused. After immunocytochemical identification, more
than 95% of the cultured cells expressed vimentin, indi-
cating that the cultured cells were choroidal fibroblasts.

Table 1. Comparison of the expression levels of TGF - B1 protein
and mRNA in choroidal tissues between the two groups (¥+5).

Group TGF -1 protein  TGF-p1mRNA
Control 0.61+0.13 1.00+0.02
FDM model 0.27+0.06 0.57+0.13
P <0.05 <0.05
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Figure 1. Western blotting electrophoresis of TGF - 1 protein ex-
pression in choroids of two groups of rats.

A B C
Figure 2. Morphology of choroidal fibroblasts in rats after differ-

ent periods of culture (x 200).

Expression of TGF - B 1, dcl3, APC, GSK3 B, p21-
gsk3 B and p - Catenin in choroidal fibroblasts of rats
in each group

As shown in Table 2 and Figure 3, there was no
significant difference (P > 0.05) in the comparison of
GSK3 B protein in choroidal fibroblasts of rats in each
group. The TGF - B 1 and APC protein in choroidal fi-
broblasts of rats in FDM group were significantly lower
than those in the control group (P < 0.05), while those
in dcl3, p21-gsk3 B and P - Catenin were significantly
higher (P < 0.05), while those in choroidal fibroblasts of
rats in FDM + ddk1 group were not There was a signi-
ficant difference (P > 0.05). The expression of TGF - 3
1 and APC protein in the FDM + ddk1 group was signi-
ficantly higher than that in the FDM group (P < 0.05),
while the expression of dcl3, p21-gsk3 f and 3 - Catenin
protein was significantly lower (P < 0.05).

Expression of TGF - p 1, dcl3, APC, GSK3 B, p21-
gsk3 B and f - Catenin mRNA in choroidal fibro-
blasts of rats in each group

As shown in Table 3, there was no significant differ-
ence (P> 0.05) in the expression of GSK3 B mRNA in
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Figure 3. Expression patterns of TGF - B 1, dcl3, APC, GSK3 §,
p21-gsk3 B and f - Catenin in choroidal fibroblasts of rats in each
group.

Table 3. Comparison of TGF - f 1, dcl3, APC, GSK3 f, p21-gsk3 B and B - Catenin mRNA expression levels in choroidal fibroblasts of rats in

each group (¥£9).

Group TGF-f ImRNA DCL3 mRNA APC mRNA GSK3p mRNA p21-GSK3pg mRNA B-catenin mRNA
Control 1.01+0.04 1.01+0.03 1.02+0.02 1.02+0.03 1.02+0.04 1.03+0.02
FDM 0.43+0.08 2.324+0.43 0.52+0.14 0.98+0.016 2.54+0.37 1.96+0.35
FDM+DDK 1 0.97+0.15 1.08+0.22 0.97+0.18 0.98+0.114 1.08+0.18 1.07+0.24
P <0.05 <0.05 <0.05 P>0.05 <0.05 <0.05

Table 2. Comparison of TGF - B 1, dcl3, APC, GSK3 B, p21-gsk3 B and B - Catenin protein expression levels in choroidal fibroblasts of

rats in each group (¥*5),

Group TGF-B1 protein DCL3 protein APC protein GSK3fprotein p21-GSK3p protein -catenin protein
Control 0.59+0.15 0.24+0.06 0.62+0.13  0.42+0.07 0.32+0.08 0.38+0.08
FDM 0.27+0.09 0.62+0.14 0.36+0.08  0.44+0.04 0.73+0.16 0.84+0.17
FDM-+DDK1 0.55+0.13 0.31+0.08 0.58+0.12  0.42+0.08 0.36+0.15 0.43+0.12
P <0.05 <0.05 <0.05 P>0.05 <0.05 <0.05
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the choroidal fibroblasts of each group. The expression
of TGF - B 1 and APC mRNA in FDM group was sig-
nificantly lower than that in the control group (P <0.05),
while the expression of dcl3, p21-gsk3  and 3 - Catenin
mRNA was significantly higher than that in the control
group (P < 0.05). There was no significant difference in
the expression of various indexes mRNA in the choroi-
dal fibroblasts of FDM + ddk1 group The expression of
TGF - f 1 and APC mRNA in FDM + ddk1 group was
significantly lower than that in FDM group (P < 0.05),
while dcl3, p21-gsk3 B and P - Catenin mRNAs were
significantly higher (P < 0.05).

Discussion

Myopia is a common refractive error. Under normal
conditions, the axial length of the eye and the refractive
system cooperate with each other, so that the parallel
light from the external object can focus on the macu-
lar center of the retina through the refractive system to
form a clear image. When the axial length of the eye
increases, the parallel light from the external object can
be imaged before the retina through the refractive sys-
tem, thus forming myopia (5). With the onset of myopia
with the increase in the rate, there are more and more
serious complications caused by high myopia. The main
complications of high myopia are scleral staphyloma,
retinal hemorrhage, hole, atrophic degeneration, subre-
tinal neovascularization, retinal detachment, glaucoma
and cataract, which seriously affect human health (6).
TGF - B 1 plays an important role in embryo develop-
ment, cell differentiation, immune response and tissue
regeneration Function (7,8), TGF - 3 1 is one of the TGF
- B subtypes, which is expressed in sclera, choroid and
retina. TGF - B 1 is mainly distributed in ganglion cells,
amacrine cells and bipolar cells. It participates in the
regulation of choroidal remodeling by regulating col-
lagen production and fibroblast proliferation, choroidal
fibroblast and chondrocyte proliferation in FDM The
expression level of TGF - B 1 in choroidal tissue of rats
decreased (8,9). The FDM rat model established in this
paper found that the length of the ocular axis increased
and the expression level of TGF - B 1 in the choroidal
tissue of rats in the FDM model group decreased. The
reason for the stage may be that TGF - § 1 participated
in the formation of FDM, and further separated the cho-
roidal fibroblasts (10), the choroidal fibroblasts isolated
and cultured in FDM model group were fine The expres-
sion level of TGF - 1 in FDM rat choroidal fibroblasts
was lower than that in the control group.

Wnt / B - catenin signaling pathway is a classic Wnt
signaling pathway, which participates in the physiolo-
gical and pathological processes such as inflammation,
fibrosis and angiogenesis, and regulates the process of
cell differentiation, proliferation, apoptosis and migra-
tion (11,12), including Wnt, - Catenin, APC, GSK3 B,
dcl3 and p21-gsk3 B. When Wnt / B - catenin signaling
pathway is inactivated, j3 - Catenin in cytoplasm adheres
to the cytoskeleton and mediates the intercellular When
Wnt /B - catenin signaling pathway is activated, 3 - Ca-
tenin enters into the cell nucleus to collect other acti-
vators and promote the expression of its downstream
target genes (12,13) In the process, Wnt / B - catenin
signaling pathway is activated, and it is involved in

myopia and its occurrence through biological functions
such as neovascularization, apoptosis and extracellular
matrix metabolism (14). The results of this study on
Wnt / B - catenin signaling pathway in FDM rat cho-
roidal fibroblasts show that 3 - Catenin negative regula-
tory protein APC in FDM rat choroidal fibroblasts The
level of dcl3 and p21-gsk3 B decreased, and the level
of B - Catenin also increased (15), which indicated that
the activity of Wnt / 3 - catenin signaling pathway was
inhibited and the level of TGF - B 1 was increased after
ddk1, which indicated that the Wnt / § - catenin signa-
ling pathway might be involved in myopia by regula-
ting the expression level of TGF - f 1 The process of
occurrence. Evaluating the expression of key genes and
controlling their expression are a way to prevent harm-
ful traits and phenotypes (16-24). Genome editing may
be effective in this regard (25). Gene regulation refers
to the mechanisms by which cells perform a gene (pro-
tein or RNA) to increase or decrease a specific product.
Every step from gene expression can be adjusted from
the beginning of interpretation to the processing of the
RNA and the modification of the protein from the trans-
lation of the RNA. Often in a gene regulation network,
the regulator of different genes controls each other (26-
27). In this research, the expression of TGF-f1 and Wnt
/ B-catenin signaling pathway in the choroid of form-
deprivation myopia rats was investigated.

Wnt/ B - catenin signaling pathway may be involved
in myopia by regulating the expression level of TGF - 8
1. Inhibiting Wnt / B - catenin signaling pathway can
increase the level of TGF - § 1, which plays an impor-
tant role in controlling myopia.
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