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Abstract: Objective To measure the expression levels of serum micro RNA (miR)-93-5p and miR-124-3p in patients with
diabetic nephropathy (DN), and to explore the relationship of their changes with the short-term progression and prognosis of
albuminuria. Methods A total of 116 DN patients admitted to Harbin First Hospital between January 2021 and August 2023
were retrospectively selected as DN group, and 120 healthy individuals in the same period were selected as control group.
Patients with DN were categorized into a progressive group (32 cases) and a non-progressive group (84 cases) based on the
short-term progression of albuminuria. And patients with DN were divided into poor prognosis group (41 cases) and good
prognosis group (75 cases) according to whether patients developed end-stage renal disease, renal failure and uremia after
one-year follow-up. Fluorescence quantitative polymerase chain reaction was used to detect the levels of serum miR-93-5p
and miR-124-3p in the subjects. Multivariate logistic regression analysis was conducted to identify the factors influencing short-
term progression of albuminuria and poor prognosis in DN patients. The predictive value of serum miR-93-5p and miR-124-
3p levels, individually and combined, for poor prognosis in DN patients was analyzed using receiver operating characteristic
(ROC) curve. Results The serum levels of miR-93-5p and miR-124-3p were lower in DN group compared to control group
(P<0.05), were lower in progression group compared to non-progression group (P<0.05), and were lower in poor prognosis
group than those in good prognosis group (P<0.05). Multivariate logistic regression analysis showed that serum levels of miR-
93-5p and miR-124-3p were independent factors affecting the short-term progression of albuminuria and poor prognosis in
DN patients (P< 0.05). The combined prediction of poor prognosis in DN patients by these two miRNAs had a higher area under
curve (0.945) than that of miR-93-5p (0.856) or miR-124-3p alone (0.852), with statistically significant differences (Z= 2.504,
P=0.012; Zz=2.551, P=0.011). Conclusion The serum miR-93-5p and miR-124-3p in DN patients are associated with short-term
progression and prognosis of albuminuria. The combined testing has a good predictive value for poor prognosis in DN patients.
Keywords: Diabetic nephropathy; MicroRNA-93-5p; MicroRNA-124-3p; Albuminuria; Short-term progression

Diabetic nephropathy (DN) is a major microvascular
complication  of  diabetes mellitus, and its
pathophysiological process involves abnormal expression
of various bioactive substances, including chemokines,
pro-inflammatory cytokines, and adhesion molecules [1].
The clinical course of DN includes the normoalbuminuric
stage, microalbuminuric stage, and macroalbuminuric
stage [2]. Increased urinary albumin is an important marker
of glomerular injury [2]. Exploring serum biomarkers
associated with short-term progression of albuminuria may
help facilitate early clinical intervention. MicroRNA
(miR)-93-5p can participate in the pathological process of
DN through different signaling pathways [3]. Upregulation
of miR-93-5p can ameliorate high-glucose-induced
proliferation, fibrosis, and inflammation in glomerular
mesangial cells [4]. Studies have shown that, under high-
glucose and high-lipid conditions, downregulation of miR-
124-3p can induce abnormalities in renal tubular epithelial
cells, leading to mitochondrial dysfunction and promoting
the development of DN [5]. miR-124-3p is involved in the
progression of various kidney diseases, including DN,
acute kidney injury, and lupus nephritis, through pathways
related to oxidative stress, autophagy, ferroptosis, and

inflammation [6]. At present, the relationship of serum
miR-93-5p and miR-124-3p levels with short-term
progression of albuminuria and prognosis in patients with
DN remains unclear. Therefore, this study was conducted
to investigate this issue.

1 Subjects and Methods

1.1 Study Subjects

A total of 116 patients with DN admitted to the
Department of Nephrology of Harbin First Hospital from
January 2021 to August 2023 were retrospectively selected
as the DN group. (1)The inclusion criteria were as follows:
(D Diagnosis meeting the criteria for type 2 diabetes
mellitus specified in the Expert Consensus on Hierarchical
Diagnosis and Treatment and Quality Management of Type
2 Diabetes [7]. @Diagnosis meeting the criteria for DN
specified in the Chinese Clinical Practice Guideline for
Diabetic Kidney Disease [8]. (2) The exclusion criteria
were as follows: (D Severe infection, immune system
disease, or hematologic disease. (2Concomitant nephritis.
Use of drugs affecting renal function within the preceding
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3 months. The DN group included 59 women and 57 men,
with a mean age of (55.76+5.42) years. During the same
period, 120 healthy individuals undergoing physical
examination were selected as the control group, including
64 women and 56 men, with a mean age of (56.03£5.47)
years. There were no statistically significant differences in
sex or age between the two groups (P>0.05). This study
was approved by the Medical Ethics Committee of Harbin
First Hospital (approval No. 2024-047), and all
participants provided informed consent.

1.2 Methods

1.2.1 General Data Collection

After enrollment, clinical data were obtained from the
patients’ medical records, including age, sex, body mass
index (BMI), duration of diabetes, comorbidities
[hypertension, hyperlipidemia, and coronary
atherosclerotic heart disease (coronary heart disease)],
smoking history, drinking history, and family history.
1.2.2 Detection of Serum Indicators

Fasting venous blood samples (4 mL) were collected
from patients with DN after admission and before
treatment. Blood samples from the control group were
collected on the day of physical examination. The samples
were allowed to stand at room temperature for 30-60 min
and then centrifuged at 2 500 r/min for 10 min with a
centrifugation radius of 10 cm. The supernatant was
collected and stored at low temperature until use. RNA was
extracted from serum and reverse-transcribed into cDNA.
Quantitative polymerase chain reaction (QPCR) was used
to detect serum miR-93-5p and miR-124-3p levels, with
U6 used as the internal reference. The primer sequences
[9-10] are shown in Table 1, and primer synthesis was
completed by Wuhan Jinkairui Bioengineering Co., Ltd.
The reaction system consisted of 5 uL. PCR master mix, 3
puL ddH20, 1 pL primers (0.5 pL forward primer and 0.5
pL reverse primer), and 1 pL. cDNA. The amplification
protocol was as follows: 95 °C for 52 s, 95 °C for 37 s,
56 °C for 30 s, and 72 °C for 10 s, for a total of 35 cycles.

1.2.3 Assessment of Short-Term Progression of
Albuminuria

Patients were dynamically followed and monitored.
Data on 24-h urinary albumin and serum creatinine (SCr)
were collected at enrollment and again 6 months later.
According to the diagnostic criteria for short-term
progression of albuminuria [11], patients were divided into
a progression group and a non-progression group. Short-
term progression of albuminuria was diagnosed if either of
the following criteria was met: The first 24-h urinary
albumin level was 30—-300 mg, and the second 24-h urinary
albumin level was >300 mg. The first 24-h urinary albumin
level was >300 mg, and the SCr level at the second test was
twice that at the first test.
1.2.4 Follow-Up and Prognostic Assessment

Patients were followed for 1 year through outpatient
reexamination and telephone follow-up, with follow-up
ending in August 2024. According to whether end-stage
renal disease, renal failure, or uremia occurred during
follow-up, patients were divided into a poor-prognosis
group and a good-prognosis group.

1.3 Statistical Analysis

SPSS 24.0 software was used for statistical analysis.
Categorical data are expressed as case (%), and
comparisons were performed using the y? test. Normally
distributed continuous variables are expressed as x+s, and
comparisons between two groups were performed using
the independent-samples ¢ test. When variances were
unequal, the corrected t test was used. Multivariate logistic
regression analysis was used to identify factors associated
with short-term progression of albuminuria and poor
prognosis in patients with DN. ROC curves were plotted to
evaluate the predictive value of serum miR-93-5p and
miR-124-3p levels, alone and in combination, for poor
prognosis in patients with DN. AUCs were compared using
the DeLong test. A P value <0.05 was considered
statistically significant.

Table 1. Primer Sequences for Serum miR-93-5p, miR-124-3p, and U6

Primer name Forward sequence 5'—3’

Reverse sequence 5'—3’

miR-93-5p ACA CTC CAG CTG GGT CCT GTA CTG ACG TGC CC CTC AAC TGG TGT CGT GGA
miR-124-3p TCT TTAAGG CAC GCG GTG TAT GGT TTT GAC GAC TGT GTG AT
U6 GCT TCG GCA GCA CAT ATA CTAAAAT CGC TTC ACG AAT TTG CGT GTG TCA T
2 Results 2.2 Comparison of General Data and miR-93-5p and

2.1 Comparison of miR-93-5p and miR-124-3p
Levels between the DN Group and the Control
Group

The serum miR-93-5p level was significantly lower
in the DN group than in the control group (0.66+0.11 vs
1.0140.15, P<0.01). The serum miR-124-3p level was also
significantly lower in the DN group than in the control
group (0.80+0.12 vs 1.02+0.13, P<0.01).

miR-124-3p Levels between the Progression
Group and Non-Progression Group

Among the 116 patients with DN, 32 developed short-
term progression of albuminuria and were assigned to the
progression group, whereas 84 did not develop short-term
progression and were assigned to the non-progression
group. There was no significant difference in general data
between the progression group and the non-progression
group (P>0.05). The serum levels of miR-93-5p and miR-
124-3p were significantly lower in the progression group
than in the non-progression group (P<0.05). See Table 2.
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2.3 Multivariate Logistic Regression Analysis of
Factors  Associated with ~ Short-Term
Progression of Albuminuria in Patients
with DN

Short-term progression of albuminuria in patients
with DN was used as the dependent variable
(progression=1, non-progression=0), and serum miR-93-
5p and miR-124-3p levels were entered as independent
variables using their original values. Multivariate logistic
regression analysis showed that both serum miR-93-5p and
miR-124-3p levels were factors associated with short-term
progression of albuminuria in patients with DN (P<0.05).
See Table 3.

2.4 Comparison of General Data and Serum
miR-93-5p and miR-124-3p Levels between
the Poor-Prognosis and Good-Prognosis
Groups

There were no statistically significant differences in
general clinical data between the poor-prognosis group and
the good-prognosis group (P>0.05). The serum levels of
miR-93-5p and miR-124-3p were significantly lower in the
poor-prognosis group than in the good-prognosis group
(P<0.05). See Table 4.

Table 2. Comparison of General Data and Serum miR-93-5p
and miR-124-3p Levels Between the Progression Group and
Non-Progression Group [case (%)]

Item Progression Non-progression  y*/t P value
group (n=32) group (n=84) value
Age 0.639 0.424
>55 years 12 (37.50) 25(29.76)
<55 years 20 (62.50) 59 (70.24)
Sex 2395 0.122
Male 12 (37.50) 45 (53.57)
Female 20 (62.50) 39 (46.43)
BMI (kg/m?, x£s) 22.88+2.45 22.3542.23 1.113  0.268
Duration of 1.505 0.220
diabetes
>10 years 17 (53.13) 34 (40.48)
<10 years 15 (46.88) 50 (59.52)
Hypertension 14 (43.75) 30 (35.71) 0.636 0.425
Hyperlipidemia 17 (53.13) 36 (42.86) 0.985 0.321
Coronary  heart 16 (50.00) 38 (45.24) 0211 0.646
disease
Smoking history 19 (59.38) 36 (42.86) 2.536 0.111
Drinking history 21 (65.63) 43 (51.19) 1.952 0.162
Family history 17 (53.13) 40 (47.62) 0.281 0.596
miR-93-5p (X*s) 0.52+0.09 0.72+0.12 8.547 <0.001
miR-124-3p (¥+s) 0.69+0.10 0.84+0.13 5.891 <0.001

2.5 Multivariate Logistic Regression Analysis of
Factors Associated With Poor Prognosis in Patients
with DN

Poor prognosis in patients with DN was used as the
dependent variable (poor prognosis=1, good prognosis=0),
and serum miR-93-5p and miR-124-3p levels, which were
statistically significant in univariate analysis, were entered

as independent variables using their original values.
Multivariate analysis showed that both serum miR-93-5p
and miR-124-3p levels were factors associated with poor
prognosis in patients with DN (P<0.05). See Table 5.

2.6 Predictive Value of miR-93-5p and miR-124-
3p Levels for Poor Prognosis in Patients
With DN

The AUC of combined serum miR-93-5p and miR-
124-3p detection for predicting poor prognosis in patients
with DN was higher than that of miR-93-5p alone
(Z=2.504, P=0.012) and higher than that of miR-124-3p
alone (Z=2.551, P=0.011). See Table 6 and Figurel.

Table 3. Analysis of Factors Associated with Short-Term
Progression of Albuminuria in Patients With DN

Variable p SE Wald > Pvalue OR 95% CI
miR-93-5p -1.168 0.237 24286 <0.001 0.311 0.195-0.495
miR-124-3p  -0.901 0.337 7.154 0.007  0.406 0.210-0.786

Table 4. Comparison of General Data and Serum miR-93-5p
and miR-124-3p Levels Between the Poor-Prognosis Group and
Good-Prognosis Group [case (%)]

Item Poor-prognosis  Good-prognosis 7t P
group (n=41) group (n=75) value value
Age 0.148 0.701
>55 years 14 (34.15) 23 (30.67)
<55 years 27 (65.85) 52 (69.33)
Sex 0.695 0.404
Male 18 (43.90) 39 (52.00)
Female 23 (56.10) 36 (48.00)
BMI (kg/m?) 22.7542.38 22.36+2.24 0.877 0.382
Duration of 2418 0.120
diabetes
>10 years 22 (53.66) 29 (38.67)
<10 years 19 (46.34) 46 (61.33)
Hypertension 20 (48.78) 24 (32.00) 3.170 0.075
Hyperlipidemia 22 (53.66) 31(41.33) 1.623  0.203
Coronary  heart 24 (56.10) 30 (40.00) 2.768 0.096
disease
Smoking history 23 (56.10) 32 (42.67) 1.918 0.166
Drinking history 27 (65.85) 37 (49.33) 2.925 0.087
Family history 21(51.22) 36 (48.00) 0.110  0.740
miR-93-5p (¥+s) 0.57+0.08 0.71£0.12 7.504 <0.001
miR-124-3p (¥+s) 0.70+0.11 0.86+0.13 6.678 <0.001
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Figure 1 ROC curve of serum miR-93-5p and miR-124-3p
levels alone and in combination for predicting poor prognosis in
patients with DN
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Table 5. Analysis of Factors Associated with Poor Prognosis in
Patients With DN

Variable p SE Wald x*
miR-93-5p  -1.115 0301  13.716
miR-124-3p -1.149 0237  23.498

Pvalue OR 95%CI
<0.001  0.328 0.182-0.592
<0.001  0.317 0.199-0.504

Table 6. Predictive Value of Serum miR-93-5p and miR-124-3p
Levels for Poor Prognosis in Patients with DN

Indicator AUC Cut-off Sensitivity Specificity 95%CI
value (%) (%)

miR-93-5p  0.856 0.669 82.93 80.00 0.779-0.914

miR-124-3p 0.852 0.795 87.80 82.67 0.774-0.911

3 Discussion

DN, as a complication of diabetes mellitus, poses a
major threat to patient survival [1]. At present, the number
of patients with diabetes is gradually increasing, and the
number of patients with DN is also rising accordingly
[12].The pathological mechanism of DN is complex. Its
typical progression is characterized by proteinuria and a
decline in glomerular filtration rate [13]. The
clinicopathological features of DN include mesangial
expansion, tubulointerstitial fibrosis, and thickening of the
glomerular basement membrane. Microalbuminuria is the
earliest manifestation of DN progression. Micro-
albuminuria may show intermittent changes. As the disease
worsens, hyperglycemia damages the glomerular filtration
membrane and increases its pore size. When the filtration
rate of plasma albumin exceeds the reabsorptive capacity
of the glomerulus, patients enter the stage of overt
albuminuria [14]. Albuminuria is one of the best predictors
of renal function deterioration. Therefore, it is important to
identify serum biomarkers associated with short-term
progression of albuminuria [15]. DN progresses rapidly
and is often accompanied by other complications. Renal
function deteriorates quickly, and patient prognosis is poor.
Early prediction of the risk of poor prognosis in patients
with DN may help clinicians implement timely
interventions and effectively improve prognosis and
survival [8]. This study analyzed the relationship of serum
miR-93-5p and miR-124-3p levels with short-term
progression of albuminuria and prognosis in patients with
DN, aiming to assist clinical prognostic evaluation.

miR-93-5p plays a key regulatory role in the
occurrence and development of DN. It participates in the
pathophysiological process of DN through various
mechanisms, including targeted regulation of downstream
gene expression [16]. Gu et al. [17] showed that miR-93-
S5p can inhibit high-glucose-induced secretion of
inflammatory factors and apoptosis in podocytes, and that
this effect is related to miR-93-5p targeting dual-
specificity phosphatase 8. In the present study, serum miR-
93-5p levels were lower in the DN group than in the control
group, consistent with the findings of Wang et al. [4],
confirming that changes in miR-93-5p levels may be
associated with the occurrence of DN. Further analysis
according to short-term progression of albuminuria

showed that serum miR-93-5p levels were lower in the
progression group than in the non-progression group,
suggesting that miR-93-5p may be involved in the short-
term progression of albuminuria in patients with DN.
Prognostic analysis showed that serum miR-93-5p levels
were lower in the poor-prognosis group than in the good-
prognosis group, indicating that miR-93-5p levels are
associated with prognosis. The mechanism by which miR-
93-5p participates in the occurrence and development of
DN may be that low miR-93-5p levels weaken the
inhibition of inflammatory factor release and oxidative
stress, thereby increasing the risk of poor prognosis [18].
miR-124-3p may participate in the occurrence and
development of DN by promoting renal fibrosis and
chronic inflammatory responses, and its downregulation is
associated with chronic inflammation and renal fibrosis in
DN [5]. Silencing of the long non-coding RNA
KCNQIOT1 exerts an anti-fibrotic effect by promoting
miR-124-3p expression in renal fibrosis, suggesting that it
may serve as a potential therapeutic target for renal fibrosis
[19]. Lu et al. [20] also found that IncRNA KCNQI1OT1
can target and regulate the miR-124-3p/HMGBI1 axis,
thereby promoting proliferation and fibrosis and inhibiting
apoptosis in high-glucose-induced glomerular mesangial
cells. The present study showed that serum miR-124-3p
levels were lower in the DN group than in the control group,
lower in the progression group than in the non-progression
group, and lower in the poor-prognosis group than in the
good-prognosis group. These findings indicate that serum
miR-124-3p levels may be associated with the occurrence
and development of DN, and that DN progression is
accompanied by changes in serum miR-124-3p levels.
miR-124-3p may participate in DN progression through
mechanisms related to apoptosis and inflammation [6].

Multivariate logistic regression analysis in this study
showed that serum miR-93-5p and miR-124-3p levels
were factors associated with short-term progression of
albuminuria and poor prognosis in patients with DN. The
lower the serum levels of miR-93-5p and miR-124-3p, the
higher the risk of short-term progression of albuminuria
and poor prognosis. ROC curve analysis showed that
serum miR-93-5p and miR-124-3p levels alone had
moderate predictive value for poor prognosis in patients
with DN, with AUCs of 0.856 and 0.852, respectively.
However, the combined detection of the two miRNAs
showed better predictive value for poor prognosis in
patients with DN, with an AUC of 0.945.

In conclusion, serum miR-93-5p and miR-124-3p
levels in patients with DN are associated with short-term
progression of albuminuria and poor prognosis. Combined
detection of these two miRNAs has good predictive value
for poor prognosis in patients with DN. The limitations of
this study include its small sample size and limited
generalizability. Future studies with larger patient cohorts
are needed to further validate these findings.
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Relationship of serum miR-93-5p and miR-124-3p levels with short-
term progression of albuminuria and prognosis in patients with

diabetic nephropathy
CAO Dan, ZHANG Guihong
Department of Nephrology , Harbin First Hospital , Harbin, Hetlongjiang 150001 , China
Corresponding author: ZHANG Guihong , E-mail : 13644568615@163.com
Abstract: Objective To measure the expression levels of serum micro RNA (miR) -93-5p and miR-124-3p in patients
with diabetic nephropathy (DN) , and to explore the relationship of their changes with the short-term progression and
prognosis of albuminuria. Methods A total of 116 DN patients admitted to Harbin First Hospital between January 2021
and August 2023 were retrospectively selected as DN group, and 120 healthy individuals in the same period were
selected as control group. Patients with DN were categorized into a progressive group (32 cases) and a non-progressive
group (84 cases) based on the short-term progression of albuminuria. And patients with DN were divided into poor
prognosis group (41 cases) and good prognosis group (75 cases) according to whether patients developed end - stage
renal disease, renal failure and uremia after one-year follow-up. Fluorescence quantitative polymerase chain reaction

was used to detect the levels of serum miR-93-5p and miR-124-3p in the subjects. Multivariate logistic regression

DOI : 10.13429/j.cnki.cjer.2026.06.011
BEEE AT, E-mail : 13644568615@163.com ;
H AR H #i : 2026-06-20 QR code for English version




Hh [ i PR AE 5

2026 4= 6 H %5 39 %% 6 ] Chin J Clin Res, June 2026, Vol.39,No.6

analysis was conducted to identify the factors influencing short-term progression of albuminuria and poor prognosis in
DN patients. The predictive value of serum miR-93-5p and miR-124-3p levels, individually and combined, for poor
prognosis in DN patients was analyzed using receiver operating characteristic (ROC) curve. Results The serum levels
of miR -93-5p and miR -124-3p were lower in DN group compared to control group (P<0.05), were lower in progression
group compared to non - progression group (P<0.05) , and were lower in poor prognosis group than those in good
prognosis group (P<0.05). Multivariate logistic regression analysis showed that serum levels of miR-93-5p and miR-124-3p
were independent factors affecting the short-term progression of albuminuria and poor prognosis in DN patients (P<
0.05). The combined prediction of poor prognosis in DN patients by these two miRNAs had a higher area under curve
(0.945) than that of miR-93-5p (0.856) or miR-124-3p alone (0.852), with statistically significant differences (Z=
2.504, P=0.012; Z=2.551, P=0.011). Conclusion The serum miR-93-5p and miR-124-3p in DN patients are

associated with short-term progression and prognosis of albuminuria. The combined testing has a good predictive value

+ 869 -

for poor prognosis in DN patients.

Keywords: Diabetic nephropathy; MicroRNA-93-5p; MicroRNA-124-3p; Albuminuria; Short-term progression
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R RO B PRI . IR A RS B ek
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1.2 Fi%
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122 BRI ABEEIRYT HIR4E DN B E
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em), B IR AIGIRAAAE R . BUNLTE $EHLRNA J5 2
5% R cDNA, SR FH R 1t 3R A Bl U0 (quanti-
tative polymerase chain reaction, qPCR) K I Ifil &
miR-93-5p . miR-124-3p /KF-, #HC A S U6, 51T
HN LR 1, 51 s s A T s A TR SE A
AR Z N 5 wL PCR master mix, ddH,O 3 pL, 5%
1 pLCIEM JZ 45 0.5 wL) ,cDNA 1 pLo SRR A
959 525,95 °C 37 5356 °C 30 5372 °C 10 s, 535

R LA miR-93-5p .miR-124-3p & U6 1975 | Y751

Tab.1

Primer sequences for serum miR-93-5p, miR-124-3p, and U6

FL/E 7 1E [ FS1) 5 —3 S P51 53
miR-93-5p ACA CTC CAG CTG GGT CCT GTA CTG ACG TGC CC CTC AAC TGG TGT CGT GGA
miR-124-3p TCT TTA AGG CAC GCG GTG TAT GGT TTT GAC GAC TGT GTG AT

U6 GCT TCG GCA GCA CAT ATA CTA AAAT

CGC TTC ACG AATTTG CGT GTGTCAT
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123 a%a ket irt  HREII TSR
Vil , T AL B 61 F 5 53 W 24 h IR A EE
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DR T R 1) I S A R St SR
RUEREA . B RAI 24 h IR (8 H KL R 30~
300 mg, —URAGIAT 24 h R 2 KF>300 mg; 8
UK R 24 b BR AR 11K F->300 mg, — YA SCr
TRV B ARSI Y 2 6% W AT — EaR SRR AT 2
A H PR

1.2.4 BV KBS PEAL @2 A N s Bl
VigEAT I AR B LEE , 1k )R] Ry 2024 48 H
A B 17 2% 5 A 75 AR ORI B s L P g
R R BEAE B R E RS O RN R KR
RAF4

1.3 %3t F ik i SPSS 24.0 B Ak B
TR RLERIR BB (%) , WECR - R . fF6 IE
AT PR R R s, B2 FL AR A ST R
ARG, Jr AT R e R A I . SR Z
% logistic [543 H1 DN 5 & R 6 109 0 8 1 7
Ja AN R R R 2 5230 E TAERHIE (receiver
operating characteristic, ROC) £ T M7 miR-93-5p .
miR-124-3p 7KV 5k & — 5 A5 % DN & S A
R 1 F50 (8, 148 S 1 FH (area under curve, AUC)
Lt %2 K Delong K 56 . P<0.05 Jy 22 A7 48 11 2

2 # R

2.1 DN %8k 33 #8 28 do 75 miR-93-5p . miR-124-3p 7K
B b4 DN 4L I i miR-93-5p 7K (0.66+0.11 vs
1.01+0.15, P<0.01) . miR-124-3p 7K F (0.80+0.12 vs
1.02+0.13, P<0.01 K T BRZH

22 BEMRARDE A — AR FAE A F miR-93-5p.
miR-124-3p K- sbdk 11645 DN 3% v, 32 5 1 91
P12 1 DR B R (R JR ), 84 91 & HE B 1 B 1 R
FEIH R CRBE ) o F A PR i Jre 2 — e
B 2 5 G T2 B L (P>0.05) , F 41 1
miR-93-5p ., miR - 124-3p /K VAL F K i e 41 (P<
0.05)., W2,

2.3 % A % logistic ®1)2 4547 DN & % & & & jk 42 4
HEGH B F oA LLDN BE H 8 A R
Jie Ry RS i (E =1, RE€=0) , LAY miR-93-5p
miR-124-3p KA A H AR = (JFERA) T 2 E
logistic AT 453 W7 , —F H2 DN B3 F & IR
HFE AR R R (P<0.05) . WL 3,

24 TG R B AAF TG BAFLLGG — AR T AT A
miR-93-5p . miR-124-3p K -Frb4x  iJ5 A K4 FITi
J& R — Mook i 22 R g TR L (P>0.05)
A AN K 2H IML7E miR-93-5p .miR-124-3p /KK T Fi
Ji R4 (P<0.05), W34,

2.5 % A% logistic @2 547 DN & & FUg & R 49 %
B & LLDNBE TS A RAE N AR & (W5 A
R=1,Fl5 R4F=0) , IR A Gt 2 S
1ML miR-93-5p \miR-124-3p 7KF1E K F 48 2 (F{EAT
A, ZHZEMEE R ER, —HEEDNBE TR A
AR R (P<0.05) . LS.

2.6 i miR-93-5p . miR-124-3p 7K F % DN & # 1
J& R B H IR ANAE I % miR-93-5p . miR-124-3p
BXA R DN S HE A KLY AUC 3 F miR-93-5p
M (Z=2.504, P=0.012) , /=5 T miR-124-3p B 1
M (Z=2.551,P=0.011), W6 K1,

F2  dHRACRIE R — TR S miR-93-5p.
miR-124-3p 7K P 1L [Hi(%) ]
Tab.2 Comparison of general data and serum levels of
miR-93-5p and miR-124-3p between progression group and

non-progression group [case(%) ]

] b | Kb R
Tt / P
I (n=32) (nege) WM P
A
=55 % 12(37.50) 25(29.76)

0.639  0.424
<55% 20(62.50) 59(70.24)
el
5 12(37.50) 45(53.57)

2395 0.122
o 20(62.50) 39(46.43)
BMI(kg/m?, xs) 22.88+2.45 22.35+2.23 1.113  0.268
BHIR I e
=104E 17(53.13) 34(40.48)

1.505  0.220
<104F 15(46.88) 50(59.52)
I 14(43.75) 30(35.71)  0.636 0.425
g IE 17(53.13) 36(42.86) 0985 0.321
T 16(50.00) 38(45.24) 0211 0.646
R R 19(59.38) 36(42.86) 2536  0.111
PRI b 21(65.63) 43(51.19) 1.952  0.162
KL 17(53.13) 40(47.62) 0281 0.596
miR-93-5p (xs) 0.52+0.09 0.72+£0.12  8.547 <0.001
miR-124-3p (x+s) 0.69+0.10 0.84+0.13  5.891 <0.001

3 DNEHE FAE AR R A2 0 K =
Tab.3  Analysis of factors influencing short-term progression of

albuminuria in patients with DN

AR b B SE Waldy* P{i ORfH  95%CI
miR-93-5p  -1.168 0.237 24.286 <0.001 0.311 0.195~0.495

miR-124-3p  -0.901 0.337 7.154  0.007 0.406 0.210~0.786
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x4 UGN RS KA —BOR T miR-93-5p
miR-124-3p KK Lbig [H (%) ]

Tab.4 Comparison of general data and serum miR-93 and miR-

124 levels between the poor-prognosis group and the good-

prognosis group [ case (%) ]

) fEENEE: e RAre
7 (n=41) (n=75) XZ/ME Pl
AR
=554 14(34.15) 23(30.67) 0148 0701
<55% 27(65.85) 52(69.33)
Rl
5 18(43.90) 39(52.00) 0695  0.404
& 23(56.10) 36(48.00)
BMI(kg/m?) 22.75+2.38 22.36+2.24 0.877 0.382
BRI
=104F 22(53.66) 29(38.67) 2418 0.120
<104F 19(46.34) 46(61.33)
T L 20(48.78) 24(32.00) 3.170  0.075
= R AR 22(53.66) 31(41.33) 1.623  0.203
SE O 24(56.10) 30(40.00) 2.768  0.096
2 AR B 23(56.10) 32(42.67) 1.918  0.166
PRI s 27(65.85) 37(49.33) 2925 0.087
Sl 21(51.22) 36(48.00) 0.110  0.740
miR-93-5p (xs) 0.57+0.08 0.710.12 7.504 <0.001
miR-124-3p (x+s) 0.70+0.11 0.8620.13 6.678 <0.001

RS DNHEE VA AR R E 58

Tab.5 Analysis of factors influencing poor prognosis in
patients with DN

AR B SE  Waldy Pfi ORfH  95%CI

miR-93-5p  -1.115 0.301 13.716 <0.001 0.328 0.182~0.592
miR-124-3p -1.149 0.237 23.498 <0.001 0.317 0.199~0.504

6 L7 miR-93-5p .miR-124-3p /KF-XF DN &
PG A R AT {5
Tab.6 Predictive value of serum miR-93-5p and miR-124-3p

levels for poor prognosis in patients with DN

- e REHE FRRERE
Eistan AUC M %) (%) 95%CI

miR-93-5p
miR-124-3p
miR-93-5p+miR-124-3p  0.945 —

0.856 0.669 82.93 80.00 0.779~0.914
0.852 0.795 87.80 82.67 0.774~0.911
97.56  78.67 0.886~0.979

100

80T
= 60f
g
2 | 5
& 40 — miR-93-5p

— miR-124-3p
20 — miR-93-5p+miR-124-3p
i — BHL
0 20 40 60 80 100

1004757 (%)
B 1 I8 miR-93-5p .miR-124-3p K- gl L2 1k& il
DN (83 Fijm A A ROC ik
Fig.1 ROC curve of serum miR-93-5p and miR-124-3p levels
alone and in combination for predicting poor prognosis in
patients with DN
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i, B miR-93-5p /K F- 5541 ¢, HE 5 DN kA4
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