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Objective: The purpose of the study was to investigate the expression levels and correlation of inflammatory factors such as miR- 
377-3p and TGF-β in patients with diabetic kidney disease (DKD), and to investigate the regulatory mechanism of transfection of miR- 
377-3p on the inflammatory response of HK-2 cell induced by high glucose.
Methods: According to UACR, patients were divided into normal albuminuria group (Con, n = 29), microalbuminuria group (Micro, 
n = 31) and macroalbuminuria group (Macro, n = 30), analyzed the correlation and influencing factors between DKD and 
inflammatory factor. HK-2 cells were randomly divided into four groups: normal control group (NC), high glucose group (HG), 
miR-377-3p overexpression group (MIN), and miR-377-3p inhibition group (IN). After transfection of miR-377-3p mimics and 
inhibitors, the contents of TGF-β, IL-6 and IL-18 were detected by RT-PCR and Western blot.
Results: The levels of miR-377-3p, TGF-β, IL-6 and IL-18 in both Micro group and Macro group were significantly higher than those in 
Con group (P < 0.05); Pearson correlation analysis showed that miR-377-3p was positively correlated with UACR, TG, TGF-β, IL-6 and 
IL-18, and negatively correlated with GFR (P < 0.05). Cell experiment: RT-PCR and Western blot results showed that miR-377-3p, TGF- 
β, IL-6 and IL-18 in HG group were significantly higher than those in NC group (P < 0.05). After transfection with miR-377-3p inhibitor, 
the levels of miR-377-3p, TGF-β, IL-6 and IL-18 in IN group were significantly decreased compared with HG group and MIN group.
Conclusion: miR-377-3p expression was elevated both in serum of DKD patients and in HK-2 cells with high glucose induced injury, 
overexpression of miR-377-3p exacerbates the damage to HK-2 cells and promotes the progression of DKD. Silencing miR-377-3p 
can potentially regulate the levels of inflammatory factors in HK-2 cells by targeting downregulation of TGF-β expression, thereby 
mitigating the damage to HK-2 cells and delaying the development of diabetic kidney disease.
Keywords: miR-377-3p, transforming growth factor beta, interleukin 6, interleukin 18, renal tubular epithelial cells

In recent years, with the improvement of residents’ living standards and the change of lifestyle, the incidence of diabetes 
has increased year by year. As a common complication of diabetes, the incidence of diabetic kidney disease (DKD) also 
increases with the increase of diabetic patients.1 Renal tubule injury is considered to be the main cause of the 
pathogenesis of DKD.2 Sustained stimulation of high glucose causes damage to renal tubular epithelial cells, leading 
to the secretion of several inflammatory cytokines, such as interleukin-6 (IL-6), tumor necrosis factor-α (TNF-α), 
transforming growth factor-β (TGF-β) and vascular cell adhesion molecule-1 (VCAM-1), which promote the inflamma
tory response. Activate TGF-β and other molecular pathways,3,4 thereby triggering interstitial inflammation and fibrosis, 
and mediating the occurrence and development of diabetic kidney disease.5

MicroRNAs (miRNAs) are important regulators of gene expression in many diseases and can affect many cellular 
processes, including cell proliferation, differentiation, and apoptosis.2 It has been reported that miRNA-615-3p is 
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involved in the inflammatory response related to osteoarthritis by increasing the expression of IL-1β, IL-6, interleukin-α 
and other inflammatory cytokines.6 miR-10b-5p is one of the earliest miRNAs found to be abnormal in human cancer, 
and it is involved in inflammation control and inflammation-related diseases by regulating T cells.7 miR-377 is a new 
pro-inflammatory factor that can regulate cellular inflammatory response and insulin resistance. Studies have reported 
that miR-377-3p is closely related to the pathogenesis of DKD.8 Wang et al believed that miR-377 could increase the 
expression of matrix proteins and fibronectin, leading to renal tubulointerstitial inflammation and renal fibrosis.9 TGF-β 
signaling pathway is the key to the occurrence of diabetic kidney disease and renal tubulointerstitial fibrosis. There may 
be a regulatory correlation between miR-377-3p and TGF-β, but the exact mechanism of this relationship is still unclear. 
In this study, the expression levels of inflammatory factors such as miR-377-3p and TGF-β in patients with diabetic 
kidney disease were analyzed to explore their correlation. The purpose of the study was to investigate the mechanism of 
transfection of miR-377-3p on the inflammation of renal tubular epithelial cells induced by high glucose.

Data and Methods
The Ethics Committee of the Hebei General Hospital in China gave its approval for conducting this study, which adhered to 
the Declaration of Helsinki. The patients in this study were admitted to the Hebei General Hospital in Shijiazhuang, China. 
A total of 90 patients with type 2 diabetes diagnosed in out-patient and in-patient hospitals from October 2022 to June 2023 
were collected, 33 healthy subjects were selected as control group (NC). All participants signed an informed consent form to 
participate in this study. Patients were screened and assessed based on the inclusion and exclusion criteria.

The following were the inclusion criteria: According to the Chinese Guidelines for the Prevention and Treatment of 
T2DM (2020 Edition)10: Diabetes mellitus diagnoses based on the results of fasting glucose of ≥7 mmol/l, abnormal 2 
h oral glucose tolerance test, and symptoms (polyuria, polydipsia, and unexplained weight loss) of hyperglycaemia with 
a random blood glucose of >11.1 mmol/l. The participants included in the study were diagnosed with T2DM.

According to urinary albumin/creatinine ratio (UACR), T2DM patients were divided into the following 3 groups: 
normal albuminuria group (Con, n = 29, UACR < 30mg/g), microalbuminuria group (Micro, n = 31, 30 mg/g ≤ UACR ≤ 
300 mg/g) and macroalbuminuria group (Macro, n = 30, UACR > 300 mg/g).

Inclusion criteria of normal subjects: Non-diabetic patients with normal blood glucose, liver function and renal 
function who came to our hospital for physical examination during the same period.

The following were the exclusion requirements: Patients had neurological disease, severe respiratory disease, 
radiation therapy and chemotherapy for tumors, pregnancy or lactation, serious mental illness and infectious disease.

Cells: HK-2 human renal proximal convoluted tubule cells were derived from China Center for Type Culture 
Collection (CCTCC). Main reagents: Fetal bovine serum was purchased from Sciencell Company in the United States, 
RNA extraction and separation kit, cDNA first chain synthesis kit and fluorescence quantitative detection kit were 
purchased from TIANGEN Company. TGF-β mouse monoclonal antibodies (TA506583S), IL-6 mouse monoclonal 
antibodies (TA500067S), and IL-18 rabbit polyclonal antibodies (TA324190S) were purchased from ORIGENE, and 
horseradish peroxidase labeled goat anti-Rabbit IgG and goat anti-mouse IgG were sourced from Servicebio. miR-377-3p 
mimics and miR-377-3p inhibitors were purchased from Guangzhou Ruibo Biotechnology Co, LTD, and the transfection 
kit Lipofectamine 2000 was purchased from Thermo Fisher Technologies. Human interleukin 18 ELISA kit (MM- 
0139H2), human interleukin 6 ELISA kit (MM-0050H2) and human TGF-β ELISA kit (MM-1774H2) was purchased 
from Jiangsu Meimian Industrial Co., Ltd.

Cell Culture and Group
Human renal tubular epithelial cells HK-2 were cultured with DMEM medium containing 10% fetal bovine serum, 1% 
penicillin (100 U/mL) and streptomycin (100μg/mL) in a 5% CO2 incubator at 37°C. HK-2 cells were cultured with 
DMEM medium containing 5.5 mmol/L glucose as normal control group (NC). The high glucose (HG) group was 
cultured with DMEM medium containing 30 mmol/L glucose. miR-377-3p mimics and miR-377-3p inhibitor were 
transfected into renal tubular epithelial cells and cultured with DMEM medium containing 30 mmol/L glucose, which 
were denoted as miR-377-3p overexpression group (MIN) and miR-377-3p inhibition group (IN).
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CCK-8 Cell Proliferation Experiment
After digestion, the concentration of HK-2 cells was adjusted to 5.0 × 104 cells/mL and inoculated into 96-well plates at 
100 μL/well. Forty-eight hours later, CCK-8 solution was added to each well for 10 μL and incubated at 37°C for 2 
h. The value of absorbance (A450 nm) at 450 nm was measured by enzymoleter to evaluate cell proliferation activity. 
Cell survival rate = (experimental hole – blank hole)/(control hole – blank hole).

Transfection
The miR-377-3p mimics and miR-377-3p inhibitors were transfected into HK-2 cells using the Lipofectamine 2000 kit. 
The cells were cultured with incomplete medium without serum for 6 hours, and then replaced with complete medium for 
further culture. After 24 hours, the transfection effect was detected by RT-PCR.

Methods
The general information of each group was recorded, including gender, age, blood sugar, blood lipid and other indicators. 
Cholesterol (TC) and triglyceride (TG) levels were determined by GPO-POD method, blood glucose was determined by 
hexokinase method, creatinine was detected by sarcosine oxidase, urea was determined by urease-glutamate dehydro
genase method, high-density lipoprotein and low-density lipoprotein were determined by direct method. The levels of 
TGF-β, IL-6 and IL-18 in serum were measured by ELISA. Real-time quantitative PCR was used to detect the mRNA 
content of miR-377-3p in serum. The expression levels of TGF-β, IL-6 and IL-18 were detected by Western blot and real- 
time quantitative PCR in cells.

RT-PCR was used to detect the level of miR-377-3p, U6 as the internal reference, TGF-β, IL-6, IL-18 mRNA levels, 
β-ACTIN as the internal reference. The primers are shown in Table 1. Total RNA was extracted by TANGEN kit, purified 
RNA concentration was detected, and RNA integrity was detected by gel electrophoresis. cDNA was reversed using 
reverse transcription kit, and the amplification procedure was as follows: predenaturation: 95°C, 15 min, 1 cycle; The 
relative mRNA expression of the target gene was calculated by 2−ΔΔCT after 40 cycles at 94°C, 60°C and 34s.

Western Blotting Experiment Method
The cells were washed with PBS 2–3 times; Appropriate volume of RIPA lysate was added (each protease inhibitor was 
added within a few minutes before application) into the six-well plate for 3–5 min; The protein concentration was 
measured with the BCA protein concentration detection kit, SDS-PAGE electrophoresis, membrane transfer and closure 
were performed, the primary antibody was diluted according to the antibody instructions (1:1000), and the configured 
primary antibody was added, and incubated at 4°C in a shaker overnight (shaking slowly in a shaker). Recover the 
primary antibody, use TBST to quickly wash the film for three times, place it on the decolorizing shaker for rapid elution, 
5 min each time, wash three times; The secondary antibody was diluted with TBST at a ratio of 1:5000, and then added to 
the incubator, which was slowly shaken on a shaking table and incubated at room temperature for 1h; Mix liquid ECL 
A and B in a 1:1 ratio and set aside. Take out the eluted PVDF film and put it on absorbent paper, slightly absorb the 
liquid above the film, put the film on the chemiluminescence meter shelf, add the mixed ECL luminescent liquid, let the 
liquid completely soak the film, after the reaction for 1 min, use absorbent paper to absorb the excess liquid above, put it 
into the chemiluminescence meter, start chemiluminescence according to the preset procedure, after the exposure is 

Table 1 Primer Sequence

R(5’-3’) F(5’-3’)

miR-377-3p GTCGTATCCAGTGCAGGGT AACACGTGATCACACAAAGGC
IL-6 ACTCACCTCTTCAGAACGAATTG CCATCTTTGGAAGGTTCAGGTTG

Il-18 TCTTCATTGACCAAGGAAATCGG TCCGGGGTGCATTATCTCTAC

TGF-β GGCCAGATCCTGTCCAAGC GTGGGTTTCCACCATTAGCAC
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT

ACTIN CATGTACGTTGCTATCCAGGC CTCCTTAATGTCACGCACGAT
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completed. The original image was saved in TIFF format, and the relative expression level of target protein was 
expressed by the gray value of target protein band/gray value of internal reference protein band.

Statistical Analysis
Statistical methods SPSS 25.0 software was used for statistical analysis. The measurement data were represented by mean ± 
standard deviation (x ± s), and the normal distribution of variables in each group was tested. One-way analysis of variance was 
used for comparison between groups. The non-conforming distribution was expressed as the median and quartile distance [M 
(Q1, Q3)], and the Kruskal–Wallis H-test was used for the non-parametric comparison of multiple independent samples. Pearson 
correlation analysis was used for correlation analysis among variables, and Spearman correlation analysis was used for non- 
parameters. Multiple linear regression model was used to analyze the influencing factors. P < 0.05 was considered statistically 
significant.

Results
Comparison of General Clinical Data in Each Group
Table 2 shows the clinical features of the study group. All groups were matched for age and sex. UACR, glomerular 
filtration rate, fasting blood glucose, urea, creatinine, serum TC, TG, HDL, and LDL, compared with Con group, the 
levels of UACR, glomerular filtration rate, creatinine, serum TG and LDL-C in Micro group and Macro group were 
significantly different (P < 0.05), Table 2.

Comparison of Levels of miR-377-3p and Inflammatory Factors Among Study Subjects 
in Each Group
Serum levels of TGF-β, IL-18, miR-377-3p and IL-6 were detected in each group. As shown in Figure 1A–D), serum 
levels of TGF-β, IL-18, miR-377-3p and IL-6 in both Micro group and Macro group were significantly higher than those 
in Con group and NC, P < 0.05;

Correlation Analysis
Pearson correlation analysis showed that miR-377 was correlated with UACR (r = 0.512) in diabetic proteinuria group. 
P = 0.000), TG (r = 0.350, P= 0.000), TGF-β (r = 0.688, P = 0.000), IL-6 (r = 0.352, P = 0.000), IL-18 (r = 0.290, P = 
0.001) were positively correlated. It was negatively correlated with the glomerular filtration rate (r = −0.592, P = 0.000). 
(Figure 2A–F).

Table 2 Comparison of Basic Biochemical Indexes in Each Group (X±s)

NC (33) Con (29) Micro (31) Macro (30)

Age(years) 56.30±8.40 57.14±9.437 55.65±12.561 57.37±12.992

Sex (M: W) (15:18) (14:15) (17:14) (14:16)
UACR(mg/g) 4.5±2.39 8.09±3.10* 156.03±594.33*# 552±190.61*#†

GFR(mL/min) 101.12±17.21 100.65±12.87 98.73±13.56* 85.16±26.43*#†

FPG(mmol/L) 5.56±0.9 7.11±2.49* 7.76±3.22* 7.17±3.09*
Urea(mmol/L) 5.22±1.15 5.67±1.61 5.79±1.59 7.04±3.38*#†

Creatinine(umol/L) 68.27±13.42 70.09±18.49 64.71±14.02 84.00±150.05*†

TC(mmol/L) 5.12±0.79 4.99±1.01 4.87±1.03 4.85±1.31
TG(mmol/L) 1.06±0.22 * 1.32±0.73 1.53±1.05 2.64±1.82*#†

HDL-C(mmol/L) 1.43±0.24 1.28±0.27* 1.12±0.26*# 1.10±0.29*#

LDL-C(mmol/L) 3.16±0.64 3.08±0.79 3.18±0.75 2.94±0.83

Note: Compared with healthy control group, *P < 0.05; Compared with normal diabetic proteinuria group, 
#P < 0.05; Compared with diabetic microproteinuria group, †P < 0.05.
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Multivariate Linear Regression Analysis of Influencing Factors in Patients with Diabetic 
Kidney Disease
Micro group and Macro group as diabetic renal disease group, Con as control group, TGF-β, IL-18, miR-377-3p and IL-6 
as variables, multiple linear regression analysis was performed. The results showed that TGF-β, IL-18, miR-377-3p and 
IL-6 were influential factors in the occurrence of diabetic kidney disease (P < 0.05), accounting for 50.3% of the total 
variation in the regression equation. Table 3.

Comparison of miR-377-3p and Inflammatory Factors in Each Group in HK-2 Cells by PCR
The expression levels of miR-377-3p, TGF-β, IL-6 and IL-18 in HG group were significantly increased, P < 0.05; After 
transfection with miR-377-3p mimics, the inflammatory level was further increased, while after transfection with miR- 
377-3p inhibitor, the expression levels of TGF-β, IL-6 and IL-18 were significantly decreased compared with those in 
HG and MIN groups (P < 0.05). Table 4

Figure 1 The expression levels of IL-6, IL-18, miR-377-3p, and TGF- β in the serum. (A)the expression levels of IL-6,(B) The expression levels of IL-18,(C) the expression 
levels of miR-377-3p,(D) The expression levels of TGF- β.*P<0.05.

Figure 2 (A-F) the correlation analysis of miR-377-3p with UACR, TG, TGF-β, IL-6, IL-18, and glomerular filtration rate in the diabetic proteinuria group.(A) The 
correlation analysis of miR-377-3p with UACR,(B) the correlation analysis of miR-377-3p with TG,(C) The correlation analysis of miR-377-3p with TGF-β,(D) The 
correlation analysis of miR-377-3p with IL-6,(E) The correlation analysis of miR-377-3p with IL-18,(F) The correlation analysis of miR-377-3p with glomerular filtration rate.
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After Transfection of miR-377-3p Mimics and Inhibitors, the Survival Rate of HK-2 
Cells in Each Experimental Group Was Detected by CCK-8 Method
Each group was set with 6 multiple holes and repeated three times, as shown in Figure 3. The cell survival rate of HG and 
MIN groups was significantly lower than that of NC, and the cell survival rate of HG and MIN groups was significantly 
higher than that of Hg and min groups after transfection with miR-377-3p inhibitor, P<0.05

Western Blot Assay Was Used to Detect the Expression of TGF-β, IL-6 and IL-8 in 
HK-2 Cells of Each Group After Transfection with miR-377-3p Mimics and Inhibitors
The expression levels of TGF-β, IL-6 and IL-18 in HG group were significantly increased, P < 0.05; After transfection 
with miR-377-3p mimics, the inflammatory level was further increased, while after transfection with miR-377-3p 
inhibitor, the expression levels of TGF-β, IL-6 and IL-18 were significantly decreased (P < 0.05) Figure 4.

Table 3 Multiple Linear Regression Analysis of Influencing Factors in Patients with Diabetic Kidney Disease

B SE β t P VIF R R2 Adiusted R2

IL-6 −0.082 0.016 −0.396 −5.104 0.000 1.475 0.721 0.52 0.503
IL-18 −0.002 0.001 −0.119 −1.638 0.014 1.295

TGF-β −0.005 0.003 −0.198 −1.964 0.046 2.498

miR-377 −0.098 0.042 −0.203 −2.310 0.023 1.901

Table 4 Expression Levels of TGF-β, IL-6 and IL-18 in HK-2 Cells Induced 
by High Glucose After Transfection of miR-377-3p Mimics and Inhibitor

NC HG MIN IN

TGF-β 0.58 ± 0.05 1.83 ± 0.04* 2.52 ± 0.04*# 0.34 ± 0.04*#†

IL-18 0.18 ± 0.04 0.88 ± 0.06* 2.12 ± 0.05*# 0.42 ± 0.04*#†

IL-6 0.27 ± 0.05 1.25 ± 0.11* 1.95 ± 0.08*# 0.35 ± 0.03#†

miR-377-3p 0.22 ± 0.06 1.56 ± 0.13* 12.45 ± 0.32*# 0.08 ± 0.02*#†

Note: With NC group, *P < 0.05, with HG group, #P < 0.05, with MIN group, †P < 0.05.

Figure 3 HK-2 cell survival per experimental group (NC, HG, MIN and IN) *P<0.05.
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Discussion
Diabetic kidney disease is a multi-factorial progressive disease with extremely complex pathogenesis. Tubular injury is 
an important pathological feature of diabetic kidney disease, and inflammation is an important mechanism for the 
occurrence and development of DKD.11

High glucose treatment can induce an inflammatory response in HK-2 cells, resulting in renal tubule injury accompanied 
by increased levels of pro-inflammatory cytokines such as IL-6.12 Inflammatory factors destroy the structure of the kidney, 
leading to the overproduction of ECM, which leads to renal fibrosis. Renal fibrosis is the common pathway of most 
progressive nephropathy.13 TGF-β, JAK/STAT, Notch and other signaling pathways play a role in renal fibrosis.14 IL-6 is 
a pro-inflammatory cytokine whose main biological function is to regulate immune response and inflammatory response. 
IL-6 can not only directly stimulate the proliferation of mesangial cells, damage islet cells and destroy islet function, but 
also damage renal vascular endothelial cells and promote renal interstitial fibrosis.15 IL-18, a pro-inflammatory marker, is 
positively correlated with the level of proteinuria in DKD patients16 and is a biomarker for renal tubule injury and repair.17 

NOD-like receptors (NLRPs and NLRCs) are activated in the diabetic micropig model to promote the expression of 
downstream inflammatory factors such as IL-6 and IL-18 through TGF-β pathway, causing metabolic inflammation of 
kidney tissue, and ultimately leading to the occurrence and development of diabetic kidney disease.18 In this experiment, we 
found that the serum levels of TGF-β, IL-6 and IL-18 in diabetic kidney disease patients were significantly higher than those 
in normal diabetic albuminuria group and healthy control group, and were significantly higher in diabetic microalbumi
nuria. Person analysis found that inflammatory factors IL-6, IL-18 and TGF-β were significantly positive with UACR, and 
significantly negatively correlated with glomerular filtration rate, indicating that inflammatory response had already 
occurred in the early stage of diabetic kidney disease and the degree of inflammation was positively correlated with the 
disease. In the cell experiment, HK-2 cells treated with HG significantly decreased cell viability, and the levels of TGF-β, 
IL-6 and IL-18 inflammatory cytokines significantly increased, which was consistent with clinical results.

Sustained high glucose stimulation may cause damage to renal tubular epithelial cells and lead to inflammatory 
response, thereby destroying renal tissue.19 TGF-β is a key regulator of DKD, and TGF-β signaling pathway is a key 
pathway for inducing renal fibrosis, which can cause inflammation, renal tubular epithelial fibrosis and abnormal deposition 
of extracellular matrix.20 Studies have shown that abnormal expression of Egr1 in HK-2 cells treated with high glucose may 
activate TGF-β1/Smad pathway through up-regulation of PAR1 transcription, thus promoting the synthesis of fibrosis gene 
protein.21 In this study, sustained high glucose stimulation may activate TGF-β signaling pathway by up-regulating the 
content of inflammatory factors such as IL-6 and IL-18. Resulting in increased levels of inflammation.22

The function of miRNAs has become a hot topic in the occurrence and development of various diseases, and miRNAs 
is becoming a key regulator of autoimmune response and inflammation.23 Inflammation is the key to renal tubular 
epithelial cell injury, miRNAs and inflammation are closely related, miRNAs may be a new target for DKD treatment. 
Studies have shown that miR-377 is upregulated in DKD mice and HG-treated mesangial cells, and promotes the 
production of fifientin to a large extent, thus promoting mesangial cell fibrosis.24 In this study, miR-377-3p was 
significantly elevated in patients with diabetic kidney disease. miR-377-3p was positively correlated with UACR, 

Figure 4 Expression of TGF-β, IL-6 and IL-8 in HK-2 cells after transfection of miR-377-3p (A) Expression of IL-6 in HK-2 cells after transfection of miR-377-3p,(B) 
Expression of IL-18 in HK-2 cells after transfection of miR-377-3p,(C) Expression of TGF-β in HK-2 cells after transfection of miR-377-3p (D) Immunoblot analysis of IL-6, 
IL-8, TGF-β and ACTIN control in NC, HG, MIN and IN group. Note:*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.
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TGF-β, IL-6 and IL-18, and negatively correlated with glomerular filtration rate. Studies have shown that miR-377 
regulates many basic biological processes and plays a key role in tumor cell proliferation, migration and inflammation.25 

These results indicate that miR-377-3p and inflammatory factors play a role in diabetic kidney disease. In this study, 
multiple linear regression also confirmed that miR-377-3p, TGF-β, IL-6 and IL-18 are important factors affecting the 
occurrence of diabetic kidney disease. miR-377-3p may have a regulatory relationship with TGF-β signaling pathway 
and inflammatory factors, and TGF-β may be the downstream target gene of miR-377-3p, but the specific mechanism is 
still unclear. We conducted cell experiments and found that the contents of TGF-β, IL-6 and IL-18 in the HG group were 
significantly higher than those in the NC group. After transfection of miR-377-3p mimics, the contents of TGF-β were 
further increased, and the degree of inflammation was further aggravated, while the expression of miR-377-3p was 
inhibited, and TGF-β was significantly decreased. The activity of HK-2 cells was significantly enhanced, suggesting that 
miR-377-3p has a targeted regulatory relationship with TGF-β signaling pathway and inflammatory factors, and miR- 
377-3p may be an upstream regulator of TGF-β. miR-377-3p may promote the increase of expression of inflammatory 
factors IL-6 and IL-18 by regulating TGF-β signaling pathway, leading to renal tubular cell injury, and participating in 
the occurrence and development of diabetic kidney disease. However, the specific regulatory mechanisms of miR-377-3p 
and TGF-β need to be further explored. In summary, persistent high glucose leads to tubular epithelial cell damage and 
induces the production of inflammatory factors, and TGF-β, IL-6 and IL-18 are significantly positively correlated with 
the occurrence of diabetic kidney disease. miR-377-3p may be the upstream regulator of TGF-β. By regulating the 
expression of miR-377-3p, the expression level of TGF-β can be effectively regulated, the release of inflammatory 
factors can be reduced, and the damage of renal tubular epithelial cells can be reduced, which has a positive effect on the 
prognosis of diabetic kidney disease.
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