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Purpose: The lncRNA small nucleolar RNA host gene 1 (SNHG1) is a cerebral infarction- 
associated gene, its biological role and mechanism in diabetic retinopathy remain to be 
illuminated. The present study was designed to investigate the role of SNHG1 in high 
glucose induced human retinal pigment epithelial cells (ARPE-19).
Methods: ARPE-19 cells were cultured and exposed to 60 mM high glucose for 48h, and 
5.5mM glucose-exposed ARPE-19 cells were used as the control. The levels of the epithe-
lial-mesenchymal transition (EMT) markers E-cadherin, ZO-1, vimentin and α-SMA were 
measured, and the Cell inflammatory response was evaluated by detecting IL-6 and IL-1β 
levels. Then, cell migration, proliferation and apoptosis were detected. The expression of the 
lncRNA SNHG1 in ARPE-19 cells was detected by quantitative real-time PCR. SNHG1 was 
knocked down by small interfering RNA (siRNA) transfection. The effects of SNHG1 
inhibition on inflammation, EMT, migration, proliferation and apoptosis were observed.
Results: The results showed that the expression of SNHG1 was significantly increased in 
ARPE-19 cells exposed to high glucose. Silencing SNHG1 reduced the expression of 
vimentin, α-SMA, and the expression of inflammatory chemokines IL-6 and IL-1β, inhibited 
migration and proliferation, elevated the expression of E-cadherin and ZO-1, and promoted 
apoptosis in ARPE-19 cells.
Conclusion: The lncRNA SNHG1 is involved in hyperglycemia-induced EMT and the inflam-
matory response of ARPE-19 cells and provides a new understanding of the pathogenesis of DR.
Keywords: epithelial-mesenchymal transition, small nucleolar RNA host gene 1, retinal 
pigment epithelial, hyperglycemia

Introduction
Diabetic retinopathy (DR) is a common and specific microvascular complication of 
diabetes, causes vision-threatening retinal changes in one-third of the diabetic 
population, and remains the leading cause of blindness in working-age people.1–3 

The pathogenesis of DR is relatively complex and has not been fully elucidated 
until now. There is evidence that the pathophysiology of DR is associated with 
hyperglycemia and its effect on retinal microvascular tissue.4 Proliferative diabetic 
retinopathy (PDR) is the main form of late-stage of DR, and the main features are 
the changes in retinal microvessels, new blood vessels and the formation of fibrous 
proliferative anterior membrane.5

Retinal pigment epithelial (RPE) cells located between the sensory layer of the 
retinal nerve and the vascular choroid layer, are an important part of the blood- 
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retina barrier and play an important role in maintaining the 
normal physiological function of the retina. Machemer 
proposed that RPE cell proliferation was the major factor 
in the formation of the proliferative membrane.6

Epithelial-mesenchymal transition (EMT) refers to the 
physiological or pathological process in which fully polar-
ized cells anchored on the basement membrane under 
normal conditions undergo a variety of morphological 
and functional changes to acquire a mesenchymal pheno-
type, including the appearance of elongated spindle like 
morphology, enhanced migration and invasion ability, and 
enhanced antiapoptotic activity.7,8 EMT can be activated 
under pathological conditions, such as inflammation, 
wound healing, and carcinogenesis.9 A recent study has 
found that high glucose (HG) could induce EMT in RPE 
cells, which contributed to upregulation of the expression 
of fibrogenic factors.10,11 Therefore, it is speculated that 
EMT of RPE in PDR may be an important component of 
proliferative anterior retinal membrane formation.

Long nonprotein-coding RNAs (lncRNAs) have a wide 
range of cellular functions and are involved in almost all 
aspects of gene expression and protein translation and 
stability.12

Exploring the function and potential mechanism of 
LncRNAs has been a hot research topic in recent years. 
The connection between lncRNAs and retinal impairments 
was explored further.13 The lncRNA small nucleolar RNA 
host gene 1 (SNHG1) is a new type of lncRNA located at 
chromosome 11q12.3.14 It has been reported to be 
involved in the occurrence and development of several 
diseases, Further, according to previous studies, SNHG1 
is aberrantly expressed in many cancers, including lung 
cancer,15 colorectal cancer,16 gastric cancer,17 and liver 
cancer,14 and promotes the EMT process in gastric cancer 
cells and colorectal cancer.18,19 However, its biological 
role and mechanism in DR remain to be elucidated.

Therefore, we attempted to further investigate the role 
of SNHG1 in ARPE-19 cells. In line with previous studies, 
we aimed to study the effect of SNHG1 on high glucose- 
induced ARPE-19 cell injury. These findings might pro-
vide novel insight into DR treatment.

Materials and Methods
ARPE-19 Cell Culture
ARPE-19 cells are purchased from procell Life 
Technology Co., Ltd. (Wuhan, China). The complete cul-
ture medium for ARPE-19 cells consisted of Dulbecco’s 

modified Eagle’s medium (DMEM)/F-12 (volumetric ratio 
of 1:1; HyClone, Logan, UT, USA) and 10% fetal bovine 
serum (FBS; HyClone). ARPE-19 cells were cultured at 
37°C in humidified air with 5% CO2. For treatment, 
ARPE-19 cells were grown in complete culture medium 
until approximately 75% confluence. Subsequently, the 
culture medium was replaced with FBS-free DMEM/ 
F-12 for 24 h before switching to high glucose (60 mM 
D-glucose) or normal glucose (NG) (5.5 mM D-glucose) 
conditions. The cell culture medium was not renewed 
during the 48 h high glucose and normal glucose treat-
ment. When the cells were routinely cultured, the medium 
was renewed every other day.

Cell Transfection
High glucose-treated ARPE-19 cells were seeded onto 24- 
well plates with antibiotic-free DMEM to 70% confluence 
before transfection. SNHG1 siRNA (si-SNHG1) and nor-
mal control siRNA (si-NC) were designed and synthesized 
by GenePharma (Shanghai, China). Cultured ARPE-19 
cells were treated with the designed siRNAs. The 
siRNAs were transfected into ARPE-19 cells in serum- 
free Opti-MEM by using Lipofectamine 3000 (Invitrogen, 
Carlsbad, CA) for 48 h.

Quantitative Real-Time PCR Analysis
Total RNA was extracted from cultured cells using TRIzol 
reagent according to the manufacturer’s instructions 
(TaKaRa Bio Inc., Otsu, Japan). Total RNA (500 ng) 
was used for reverse transcription using the PrimeScript® 

RT reagent kit (Perfect Real-Time) (TaKaRa Bio Inc., 
Otsu, Japan). cDNA was used for quantitative PCR 
(qPCR) using SYBR® Premix Ex Taq™ (Perfect Real- 
Time) (TaKaRa Bio Inc.) and a Roche capillary-based 
LightCycler® 2.0 system (Roche Diagnostics, 
Indianapolis, IN, USA). The specificity of the amplifica-
tion reactions was confirmed by melting curve analysis. 
The GAPDH gene was used as an internal reference, and 
the experiments were performed in triplicate (3 wells). The 
data were quantified by the comparative threshold cycle 
(Ct) method for relative gene expression. Three indepen-
dent experiments were performed. The PCR cycling con-
ditions were as follows: 95°C for 30 sec, 95°C for 5 sec 
and 60°C for 45 sec for 40 cycles. Primer sequences were 
as follows: for GAPDH, forward

AACAGCCTCAAGATCATCAGCAA and reverse 
GACTGTGGTCATGAGTCCTTCCA; for
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SNHG1, forward GAGCCAATGAAACAGCAGT 
TGAG and reverse

TGGAAATCTGTGGTGAGAGGATCT.

Cell Counting Kit-8 (CCK-8) Assay
Cells treated with different concentrations of glucose (5.5 
and 60 mmol/L) were seeded in culture plates at 37°C for 
48h. Then, the cells in each well of the plates were supple-
mented with CCK-8 solution (Dojindo Laboratories, 
Kumamoto, Japan) and cultured for at least 4 h. A microplate 
reader (Bio-Rad) was utilized to estimate the absorbance at 
450 nm. In addition, a CCK-8 assay was also employed to 
determine the viability of ARPE-19 cells under different 
transfections after treatment with 60 mmol/L glucose for 
48 h. Three independent experiments were performed.

Flow Cytometry
Flow cytometry was used to evaluate the apoptosis of 
ARPE-19 cells. Briefly, the transfected cells were resus-
pended in 1× binding buffer and double-stained with the 
fluorescein isothiocyanate (FITC) Annexin V-propidium 
iodide (PI) kit (Meilunbio, LiaoNing, China). Finally, the 
FlowJo10.0.7 system was used to measure the apoptosis 
rate of APRE-19 cells according to the manufacturer’s 
protocol. Three number of independent experiments was 3.

Wound Healing Assay
Equal numbers of ARPE-19 cells and transfected ARPE- 
19 cells were plated in each well of a 6-well plate until 
they reached approximately 80% confluence. The cells 
were starved in DMEM for 24 h and then exposed to 
L-glucose (as a control) and D-glucose (60 mM) for 48 
h. A horizontal line was drawn on the bottom of the well 
when the cells were fully confluent. The cells were washed 
3 times with phosphate-buffered solution (PBS), placed 
under a microscope, and placed in serum-free medium in 
an incubator at 37°C and 5% CO2. The distance traveled 
by the cells was measured every 12 h. Three independent 
experiments were performed.

ELISA Assay
Levels of IL-6 (EL-R0015c, Elabscience) and IL-1β (EL- 
R0012c, Elabscience) were detected by corresponding 
ELISA kit (Sigma-Aldrich, Darmstadt, Germany) according 
to the instructions. The optical density was examined at 450  
nm with a Power Wave Microplate Reader (Bio-TEK, 
USA).The number of independent experiments was 3.

Western Blot Analysis
After the indicated treatment, cells were lysed with RIPA 
buffer and centrifuged. The lysates were clarified by centri-
fugation at 12,000 rpm for 5 min. The protein concentrations 
were measured by using a BCA kit (Pierce, Rockford, USA). 
Fifty micrograms of protein was loaded and separated on 6% 
and 10% SDS-PAGE gels and transferred onto nitrocellulose 
membranes (Bio-Rad, CA, USA). To avoid nonspecific bind-
ing, the membranes were blocked using 5% bovine serum 
albumin (BSA, Sigma-Aldrich, MO, USA) in PBS for 45 
min at room temperature. The membranes were incubated 
overnight with primary antibodies, including anti-E-cadherin 
(AB-53267,1:1000, Elabscience), anti-vimentin (AB-70081, 
1:1000, Elabscience), anti-zonula occludens-1 (ZO-1) (AB- 
18170, 1:1000, Elabscience), anti-α-SMA (AB-34268, 
1:1000, Elabscience), anti-IL-6 (AB-19453,1:1000, 
Elabscience) and anti-IL-β (AB-52153, 1:1000, 
Elabscience), with anti-GAPDH (AB-20072, 1:10,000; 
Elabscience) used as a loading control. After rinsing with 
PBS-T three times, the membranes were incubated with 
secondary antibodies (Elabscience) at room temperature for 
2 h. An antibody against GAPDH was used for the equivalent 
loading of total proteins. Protein bands were obtained using 
a FUSION FX7 Spectra (Vilber, France). Three independent 
experiments were performed.

Statistical Analysis
All of the data obtained from more than three independent 
experiments are expressed as the mean ± standard devia-
tion (SD). GraphPad Prism 8.0 (GraphPad Software, Inc., 
La Jolla, CA) was utilized to conduct statistical analyses. 
Comparisons between two groups were made by unpaired 
Student’s t-test. P < 0.05 was considered statistically 
significant.

Results
High Glucose Promoted EMT in ARPE-19 
Cells
We first evaluated the direct effect of high glucose in ARPE- 
19 cells. After exposure to 60 mM (high) glucose for 48 h, 
ARPE-19 cells underwent mesenchymal transition. As shown 
in Figure 1, compared to exposure to L-glucose as a control, 
exposure to 60 mM (high) glucose for 48 h elevated the levels 
of mesenchymal markers (VIM, α-SMA) (Figure 1A–C) and 
decreased the levels of epithelial markers (E-cadherin, ZO-1-) 
in ARPE-19 cells (Figure 1A–C).
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High Glucose Promoted the Migration 
and Proliferation of ARPE-19 Cells, 
Inhibited Apoptosis, and Increased the 
Expression of SNHG1
Normal RPE cells are quiescent and lack proliferation and 
migration abilities.20 EMT can increase cell motility and 
proliferation.21 In our study, the mean number of migrated 
cells in the high glucose-exposed ARPE-19 cells was 
obviously higher than the mean number of migrated control 
cells (Figure 2A and B). The viability of high glucose- 
exposed ARPE-19 cells was significantly higher than that 
of migrated control cells (Figure 2C). Flow cytometry assays 
showed that high glucose inhibited the apoptosis of ARPE- 
19 cells (Figure 2D and E). Furthermore, we detected 
SNHG1 expression in ARPE-19 cells exposed to 60 mM 
(high) glucose for 48 h and found that SNHG1 expression 
was significantly increased (Figure 2F).

Knocking-Down SNHG1 Inhibited EMT 
in ARPE-19 Cells Induced by High 
Glucose
We hypothesized that the upregulation of SNHG1 expres-
sion may be involved in the EMT of ARPE-19 cells. 
Therefore, we explored the role of SNHG1 in high glucose- 
induced EMT in ARPE-19 cells by knocking out SNHG1. 
ARPE-19 cells were transfected with SNHG1-specific 
siRNA (si-SNHG1) or a negative control siRNA (Si-NC) 
after exposure to 60 mM (high) glucose for 48 h. SNHG1 
expression was detected 48 h after transfection with si- 
SNHG1, which decreased the expression of SNHG1 by 

more than 70% compared with si-NC (Figure 3A). We 
then detected the expression of EMT-related genes, includ-
ing E-cadherin, zo-1, vimentin, and α-SMA. Knockdown of 
SNHG1 significantly upregulated E-cadherin and ZO-1 
expression and downregulated vimentin and α-SMA expres-
sion (Figure 3B–D). These findings indicated that SNHG1 
plays a critical role in high glucose-induced EMT.

Knocking-Down SNHG1 Inhibited the 
Migration and Proliferation of ARPE-19 
Cells and Promoted the Apoptosis of 
ARPE-19 Cells
We then explored the role of SNHG1 in the mobility and 
growth of ARPE-19 cells. The wound healing assay 
showed that downregulation of SNHG1 expression signif-
icantly inhibited the migration of RPE cells (Figure 4A 
and B). The CCK-8 assay showed that siRNA-mediated 
knockdown of SNHG1 significantly decreased the viability 
of ARPE-19 cells exposed to 60 mM (high) glucose for 48 
h (Figure 4C). Flow cytometry assays showed that knock-
down of SNHG1 by siRNA promoted the apoptosis of 
ARPE-19 cells (Figure 4D and E).

High Glucose Promoted the Expression 
of Proinflammatory Cytokines, Which 
Was Downregulated After SNHG1 
Knockdown
Significant upregulation of the inflammatory cytokines IL-6 
and IL-1β has been demonstrated in high glucose-induced 
RPE cells22,23 Studies have shown that SNHG1 attenuates 

Figure 1 High glucose promoted EMT in ARPE-19 cells. ARPE-19 cells were cultured and exposed to 60 mM high glucose for 48h, and 5.5mM glucose-exposed ARPE-19 
cells were used as the control. (A) The mRNA level of EMT markers (E-cadherin, ZO-1, vimentin, α-SMA) were detected by RT-PCR. **P < 0.01 versus the control group. 
(B and C) The protein level of EMT markers (E-cadherin, ZO-1, vimentin, α-SMA) were detected by Western blot. **P < 0.01 versus the control group. Data were shown as 
mean ± SD (n = 3). Data obtained from more than three repeated experiments were shown as mean ± SD.
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cell injury and the inflammatory response in ox-LDL-induced 
human umbilical vein endothelial cells (HUVECs).24 To 
investigate the relationship between SNHG1 and inflamma-
tion in high glucose-induced ARPE-19 cells, inflammation- 
related genes, including IL-6 and IL-1β, were analyzed by 
ELISA and Western blotting. IL-6 and IL-1β levels were 
significantly increased in ARPE-19 cells induced by high 
glucose, and knockdown of SNHG1 significantly downregu-
lated the expression of IL-6 and IL-1β (Figure 5A–C).

Discussion
As an important part of the external retinal barrier, the 
RPE separates the neural retina from the fenestrated 

choroidal capillaries and plays an important role in reg-
ulating the flow of nutrients from the blood into photo-
receptors and maintaining retinal adhesions.25 Under 
physiological conditions, the large amount of energy 
required for the metabolic activity of the sensory layer 
of retinal nerve is mainly provided by glucose that is 
transported by RPE cells from the choroidal capillaries, 
hence RPE cells are more susceptible to blood glucose 
fluctuations and can undergo a series of pathophysiologi-
cal changes occur.26 Thiery et al reported that pathologi-
cal events such as inflammation, senescence, and injury 
can initiate the migration and proliferation of RPE cells, 
which undergo EMT from polygonal-shaped epithelioid 

Figure 2 High glucose promoted the migration and proliferation of ARPE-19 cells, inhibited apoptosis, and increased the expression of SNHG1. ARPE-19 cells were 
cultured and exposed to 60 mM high glucose for 48h, and 5.5mM glucose-exposed ARPE-19 cells were used as the control. (A and B) The migration rate was measured by 
the migration distance after a scratch was made. The data are presented as the means ± SD, *p<0.05 compared with L-glucose as the control. (C) CCK-8 assay were applied 
to determine cell viability. **p<0.01 compared with L-glucose as the control. (D and E) Cell apoptosis rate was evaluated in flow cytometry analysis. **P <0.01 compared 
with L-glucose as the control. (F) qRT-PCR assay revealed SNHG1 expression. **P < 0.01 compared with L-glucose as the control. Data obtained from more than three 
repeated experiments were shown as mean ± SD.
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cells to fibroblasts or macrophages.8 Consistent with pre-
vious studies,10 the present study reported mesenchymal 
transformation in ARPE-19 cells exposed to high glu-
cose. The Western blot and PCR results showed that the 
expression of epithelial markers E-Cad and ZO-1 
decreased, and that of mesenchymal markers vimentin 
and α-SMA increased. Among them, ZO-1 is an indis-
pensable tight junction protein for BRB integrity.27 

Maintenance of BRB integrity is also due to the interac-
tion between tight junctions and adhesion junctions 

mediated by cell-cell adhesion molecules, such as 
cadherin.28 Subsequently, ARPE-19 cells underwent 
migration and proliferation, and the apoptosis rate was 
significantly decreased. Our experiment proved that the 
tight junction of ARPE-19 cells changed at the level of 
mRNA and protein. Some experiments confirmed that 
when the tight junction of RPE cells changed, the transe-
pithelial Electrical Resistance (TEER) of RPE cells 
would also change.29 In the later stage, we will continue 
to supplement the experiment to prove it.

Figure 3 Knocking-down SNHG1 inhibited EMT in ARPE-19 cells induced by high glucose. ARPE-19 cells were transfected with SNHG1-specific siRNA (si-SNHG1) or 
a negative control siRNA (Si-NC) after exposure to 60 mM (high) glucose for 48 h. (A) qRT-PCR assay revealed SNHG1 expression. **P < 0.01 compared with Si-NC as the 
control. (B) The mRNA level of EMT markers (E-cadherin, ZO-1, vimentin, α-SMA) were detected by RT-PCR. ***P < 0.001 versus the control group. (C and D) The protein 
level of EMT markers (E-cadherin, ZO-1, vimentin, α-SMA) were detected by Western blot.*P < 0.05, **P < 0.01 and ***P < 0.001 compared with Si-NC as the control. Data 
obtained from more than three repeated experiments were shown as mean ± SD.
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The involvement of SNHG1 in the progression of multiple 
cancers has been confirmed.14 Zhao et al found that SNHG1 is 
highly expressed in renal carcinoma tissues and is associated 
with poor prognosis. Knockdown of SNHG1 suppressed the 
proliferation, invasion, and EMT capacity in renal 
carcinoma.30 Liu et al suggested that SNHG1 enhances the 
EMT process in gastric cancer cells through the DCLK1- 
mediated Notch1 pathway.18 However, the relationship 
between SNHG1 and high glucose-induced RPE has not 
been reported. In this study, we demonstrated that hypergly-
cemia promoted SNHG1 expression. This result indicated that 
SNHG1 may play an essential role in the hyperglycemia- 
induced EMT of RPE cells. Therefore, we further explored 
the role of SNHG1 in ARPE-19 cells by knocking down 
SNHG1 using siRNA. We found that knockdown of SNHG1 

significantly inhibited the high glucose-induced EMT pheno-
type, including the upregulation of E-cadherin and ZO-1, 
which are epithelial phenotypic markers, and the downregula-
tion of vimentin and α-SMA, which are mesenchymal pheno-
typic markers. Moreover, the migration and proliferation 
ability of ARPE-19 cells decreased, and the apoptosis rate 
increased. When EMT occurs, the migration, invasion and 
antiapoptotic ability of cells are enhanced.8,9 Our experimental 
results demonstrated that knockdown of SNHG1 can reverse 
EMT in ARPE-19 cells, thus reducing cell migration and 
proliferation and promoting apoptosis. Adherens and tight- 
junctions are crucial for BRB stability, it has been already 
proven that pharmacological intervention through inhibition of 
P2X7R restored expression of adherens and tight junctions in 
two models of inner blood retinal barrier.31 It has been 

Figure 4 Knocking-down SNHG1 inhibited the migration and proliferation of ARPE-19 cells and promoted the apoptosis of ARPE-19 cells. ARPE-19 cells were transfected 
with SNHG1-specific siRNA (si-SNHG1) or a negative control siRNA (si-NC) after exposure to 60 mM (high) glucose for 48 h. (A and B) The migration rate was measured 
by the migration distance after a scratch was made. The data are presented as the means ± SD, ***p<0.001 compared with si-NC as the control. (C) CCK-8 assay were 
applied to determine cell viability. **p<0.01 compared with si-NC as the control. (D and E) Cell apoptosis rate was evaluated in flow cytometry analysis. **P <0.01 
compared with si-NC as the control.
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confirmed that inhibiting the activation of Notch signal sig-
nificantly weakens the EMT of RPE,32 so we speculate that 
SNHG1 promotes the EMT, of ARPE-19 cells by activating 
Notch signal pathway, but the specific mechanism remains to 
be further confirmed.

Increasing evidence indicates that inflammation plays 
an important role in the progression of DR.33 The levels of 
many inflammatory cytokines and chemokines, such as 
TNF-α, IL-1β and IL-6, are elevated in serum and eye 
samples from diabetic patients with DR.34 The RPE is also 
a major source of proinflammatory mediators, and inflam-
matory RPE cell dysfunction may be related to DR.35,36 

Previous studies have suggested that some proinflamma-
tory stimuli may inhibit the barrier function of the RPE.37 

Our experiments also confirmed that the expression of the 
inflammatory cytokines IL-6 and IL-1β was significantly 
increased in ARPE-19 cells induced by high glucose. IL- 

1β is an important proinflammatory mediator secreted by 
activated macrophages during ocular inflammation.38 

Under the induction of IL-1β, the RPE is activated and 
produces proinflammatory cytokines such as IL-6, IL-8 
and MCP-1.39 IL-6 is a multifunctional cytokine that 
plays a role in regulating immune processes and angiogen-
esis. PDR reports elevated levels of IL-6 in the eye fluid.13 

Research by Lu et al showed that SNHG1 attenuated cell 
injury and the inflammatory response in ox-LDL-induced 
HUVECs by upregulating the expression of both GNAI2 
and PCBP1 in a miR-556-5p-dependent manner.24 

Therefore, we hypothesized that SNHG1 may also play 
a role in the increased levels of inflammatory cytokines in 
ARPE-19 cells exposed to high glycemia. We found that 
the expression of IL-6 and IL-1β was significantly 
decreased in ARPE-19 cells induced by high glucose 
after SNHG1 knockdown.

Figure 5 High glucose promoted the expression of proinflammatory cytokines, which was downregulated after SNHG1 knockdown. (A) The level of IL-6 and IL-1β were 
detected by ELASA. **P < 0.01 versus the control group. (B and C) The protein level of IL-6 and IL-1β were detected by Western blot. *P < 0.05 and**P < 0.01 versus the 
control group. Data obtained from more than three repeated experiments were shown as mean ± SD.
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Most vision loss in DR patients occurs in the transition 
from inflammatory disease to neovascular fibrosis.40 

Studies have confirmed that uncontrolled proliferation 
and migration of RPE cells can lead to the formation of 
pathological membranes on the surface of the neuroretina, 
resulting in retinal edema, detachment or degeneration and 
ultimately leading to visual impairment.41,42 Hiscott et al 
confirmed that RPE cells are part of the PDR proliferative 
membrane.43 In addition, RPE cells are involved in dia-
betic retinal neovascularization under the influence of 
traumatic and inflammatory conditions.44–46 We hypothe-
sized that there was a correlation between the increase in 
inflammatory chemokine levels and the progression of 
EMT, and a number of experiments have confirmed this. 
Mesquida et al reported that the incubation of IL-6 on 
ARPE-19 cells for 48 h significantly destroyed the distri-
bution of ZO-1 in ARPE-19 cells.47 Jo et al found that IL- 
6 increased VEGF mRNA expression in RPE cells to 
recruit microglia, and IL-6-treated microglia produced 
and secreted tumor necrosis factor, activated NF-kB, and 
reduced ZO-1 levels.48 Notch-1 and the nuclear factor 
Kappa light chain enhancer (NF-κB), which activates 
B cells, have been reported to aggravate microglia- 
mediated neuroinflammation. Activation of transmem-
brane Notch-1 receptor by inflammatory cytokines has 
been reported to be highly regulated by phosphorylation 
of NF-κB.32 According to our experiment, we speculated 
that IL-6 and IL-1β induced by high glucose activated 
Notch-1 signal pathway in ARPE-19 cells, thus promoting 
EMT in ARPE-19 cells, and further destroy the integrity of 
BRB. After SNHG1 silencing, the expression of IL-6 and 
IL-1 β is decreased, which prevents the transformation 
from epithelium to stroma, but the exact mechanism 
needs to be further studied.

DR is mainly characterized by retinal microvascular 
changes and late proliferative membrane formation. The 
occurrence and development of EMT promotes the prolif-
eration and migration of ARPE-19 cells, which induces the 
formation of proliferative membranes. We confirmed that 
SNHG1 was involved in the development of EMT and 
inflammation in high glucose-induced ARPE-19 cells. 
When SNHG1 is knocked down, EMT is reversed, inflam-
matory factors are downregulated, cell proliferation and 
migration are inhibited, and apoptosis is promoted.

In conclusion, our results confirmed that SNHG1 is 
a critical mediator in the EMT, inflammation, migration, 
proliferation and apoptosis of ARPE-19 cells. SNHG1 
might play a significant role in the pathogenesis of DR. 

The role of SNHG1 in activating RPE cells opens new 
windows for understanding the mechanisms of DR and 
may provide new potential therapeutic targets.
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