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Abstract: Objective To explore the level of serum B-trace protein (3TP) and E-Cadherin in patients with diabetic kidney disease
(DKD), and to evaluate the value of both alone and in combination for the early diagnosis of DKD. Methods A total of 150
patients with DKD treated in the Affiliated Changsha Hospital of Hunan University from January 2024 to August 2024 were
prospectively selected (DKD group), and 150 patients with simple diabetes mellitus (DM) were selected according to the ratio
of 1 : 1 principle during the same period (DM group). According to urinary albumin-to-creatinine ratio (UACR), the patients in
DKD group were further divided into early group (30 mg/g < UACR <300 mg/g, n=84) and clinical group (UACR=300 mg/g,
n=66). The clinical data of the subjects were collected, and serum BTP and E-Cadherin levels were detected by enzyme-linked
immunosorbent assay (ELISA). Multivariate logistic curves were plotted to assess the predictive value of serum BTP and E-
Cadherin levels alone and in combination for DKD. Results There were significant differences in systolic blood pressure (SBP),
total cholesterol (TC), triglyceride (TG), glycosylated hemoglobin (HbAic) and urinary albumin excretion rate (UAER) between
DKD group and DM group (P<0.01). Compared with the DM group, the serum BTP level in the DKD group was higher
[(0.9940.43) mg/L vs(0.57+0.19) mg/L, t=10.857, P<0.01], and the serum E-Cadherin level was lower [ (14.80+4.36) ng/mL vs
(23.60+7.30) ng/mL, t=12.685, P<0.001]. Compared with the early group, the serum BTP level in the clinical group was higher
[(1.24+0.38) mg/L vs(0.79+0.36) mg/L, t=7.333, P<0.001], and the serum E-Cadherin level was lower [ (12.54+3.28) ng/mL vs
(16.57+4.29) ng/mL, t=6.328, P<0.001]. Multivariate logistic regression analysis showed that highHbA.c, high UAER, high BTP
and low E-Cadherin levels were independent risk factors for DKD (P<0.05). ROC results showed that the area under curve (AUC)
of serum BTP combined with E-Cadherin in predicting DKD was 0.904 (sensitivity 0.847, specificity 0.807), which was better than
the two diagnoses alone. Conclusion Abnormal levels of serum BTP and E-Cadherin are independent risk factors for the
development of DKD, and the combined detection of BTP and E-Cadherin is effective for the early diagnosis of DKD.
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Diabetic kidney disease (DKD), as a severe chronic
complication of diabetes, is a leading cause of end-stage
renal disease (ESRD) globally [1]. The pathological
progression of DKD is insidious, and early-stage clinical
manifestations are often non-specific. By the time patients
exhibit obvious proteinuria or renal function impairment,
the disease is typically already at an irreversible stage,
imposing significant physical and mental burdens on
patients and substantially increasing medical costs and
societal expenses [2]. However, early diagnosis of DKD in
clinical practice remains challenging, and traditional
diagnostic indicators are often inadequate in providing
accurate information during the early stages of the disease
[3]. In recent years, the potential value of serum B-trace
protein (BTP) and E-cadherin in kidney diseases has
attracted increasing attention. BTP, a sensitive marker for
tubular injury, has been found to be abnormally expressed
in various kidney diseases, potentially being closely
related to kidney damage and dysfunction [4-5]. E-
cadherin, an important cell-cell adhesion molecule, plays a
key role in maintaining the normal structure and function
of the kidneys, and changes in its expression levels are also

thought to be associated with the progression of kidney
diseases [6]. This study aims to explore the combined
diagnostic value of serum BTP and E-cadherin for the early
diagnosis of DKD, providing scientific evidence for early
screening, diagnosis, and intervention of DKD.

1 Materials and Methods
1.1 General Data

A total of 150 patients with DKD were prospectively
selected from the Third Hospital of Changsha between
January 2024 and August 2024.

(1) Inclusion Criteria:

(1) Diagnosed with DKD according to the China Type 2
Diabetes Prevention and Treatment Guidelines (2020
edition) [7] and the 2021 Clinical Practice Guidelines
for Diabetic Kidney Disease in China [8], and newly
diagnosed DKD.

(2) Aged from 18 to 80 years old.

(3) No use of medications that affect blood glucose or renal
function within 2 months prior to admission.

() Informed and consented to participate in the study.
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(2) Exclusion Criteria:
(D) Other kidney diseases or urinary system diseases.
(2) Severe systemic diseases, such as malignancies or cirthosis.
(3) Infectious diseases or recent use of immunosuppressive drugs.
(4) Hematological disorders or other inflammatory diseases.
(5) Kidney disease caused by other etiologies.
(6) Severe psychiatric conditions preventing participation.
(7) Pregnant or lactating women.

An additional 150 patients with simple diabetes
mellitus were selected as DM group. Furthermore,
according to the urinary albumin to creatinine ratio
(UACR), the DKD group was divided into an early-stage
group (n=84, with 30 mg/g < UACR <300 mg/g) and a
clinical-stage group (=66, with UACR > 300 mg/g) [8].
The study was approved by the Medical Ethics Committee
of the Third Hospital of Changsha [Ethical approval
number: KY-EC (kuaishen)-2024-015].

1.2 Collection of Clinical Baseline Data

Clinical data were collected, including gender, age,
body mass index (BMI), diabetes duration, history of
kidney disease, smoking, alcohol consumption, systolic
blood pressure (SBP), diastolic blood pressure (DBP), total
cholesterol (TC), triglycerides (TG), glycated hemoglobin
(HbAc), urinary albumin excretion rate (UAER), serum
creatinine (SCr), estimated glomerular filtration rate
(eGFR), urea nitrogen, and platelet microparticles (PMPs).

1.3 Measurement of Serum STP and E-Cadherin Levels

Enzyme-linked immunosorbent assay (ELISA) was
used to detected the serum level of BTP (Catalog number:
ml038479, Shanghai Enzyme-Linked Biotechnology) and
E-cadherin (Catalog number: 1531217389, Jianglai Bio).
The specific procedure was as follows:

(1) 3 mL of fasting peripheral venous blood from
patients were collected, and centrifuged at 1,500 rpm for
10 minutes to separate the serum, and the serum was
diluted with dilution buffer at a 1:5 ratio. (2) 100 puL of
diluted serum and an equal amount of antigen standard
were added to pre-coated microplates, incubated at 37°C
for 2 hours. (3) The plate was washed 5 times with 300 pL
of washing buffer, leaving a 1-minute interval between
washes to remove unbound substances. (4) 100 pL of
detection antibody was added to each well and incubated
at room temperature for 1 hour to further promote the
formation of the antigen-antibody complex. (5) After
another wash, 100 pL of substrate solution was added to
each well, and incubated at 37°C in the dark for 15-30
minutes for color development. And 50 pL of stop solution
was added to terminate the reaction. (6) The absorbance at
450 nm was measured by microplate reader (Model: E0226,
Beyotime Biotechnology), and the serum BTP or E-
cadherin level was calculated by analyzing standard curve.

1.4 Statistical Analysis

Statistical analysis was performed using SPSS 22.0
software. Count data were expressed as cases (%), and
comparisons were made using the Chi-square test. Ordinal

data were analyzed using the Mann-Whitney U test. For
continuous data, normality was first tested using the
Shapiro-Wilk test. Data that followed a normal distribution
were presented as x + s, and comparisons between two
groups were made using the independent sample t-test.
Non-normally distributed data were expressed as M(P25,
P75), and comparisons were made using the Mann-
Whitney U test. Logistic regression analysis was used to
determine the independent risk factors for the occurrence
of DKD. Receiver operating characteristic (ROC) curves
were used to evaluate the predictive value of serum TP
and E-cadherin levels, both separately and in combination,
for DKD. P<0.05 was considered statistically significant.

2 Results

2.1 Comparison of General Clinical Baseline Data
Between DKD Group and DM Group

There was no significant difference between the two
groups in terms of gender, age, BMI, duration of diabetes,
history of kidney disease, smoking, drinking, DBP, SCer,
eGFR, BUN, and PMPs levels (P>0.05). However, there
were statistically significant differences in SBP, TC, TG,
HbAic, and UAER levels between the two groups
(P<0.01). See Table 1.

2.2 Comparison of Serum BTP and E-Cadherin
Levels Between DKD Group and DM Group

Compared with DM group, he serum BTP level was
significantly higher and E-Cadherin level was significantly
lower in the DKD group (P<0.01). See Table 1.

2.3 Comparison of Serum PBTP and E-Cadherin
Levels in DKD Patients at Different Stages

Based on the UACR, DKD patients were further
divided into an early-stage group (#=84) and a clinical-stage
group (n=66). The results showed that the serum BTP level
in the clinical-stage group was significantly higher than that
in the early-stage group, and the serum E-Cadherin level was
significantly lower in the clinical-stage group compared to
the early-stage group (P<0.01). See Table 2.

2.4 Multivariate Logistic Regression Analysis of
Independent Risk Factors for DKD

The group (0=DM group, 1=DKD group) was set as
the dependent variable, with SBP, TC, TG, HbA ¢, UAER,
BTP, and E-Cadherin levels as independent variables (all
continuous variables, with original values substituted).
These were included in the multivariate logistic regression,
and "backward" for variable selection was used. The
results indicated that high HbA ¢, high UAER, high BTP,
and low E-Cadherin levels were independent risk factors
for DKD (P<0.05). See Table 3.

2.5 Diagnostic Performance of Serum TP Combined
with E-Cadherin for Early Diagnosis of DKD
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The ROC curve results showed that the AUC for
serum BTP, E-Cadherin levels, and their combined
prediction were 0.804, 0.855, and 0.904, respectively,

Tab.2 Comparison of serum BTP and E-Cadherin levels in DKD
patients with different disease severities ( X +s)

indicating certain predictive value for DKD. At the cutoff
values, the sensitivity of each was 0.673, 0.767, and 0.847,

and the specificity was 0.887, 0.827,

and 0.807,
respectively. The combination of serum TP and E-
Cadherin detection for early diagnosis of DKD was

superior to the individual tests. See Table 4, Figure 1.

Tab.1 Comparison of general clinical data between two groups

Group BTP(mg/L) E-Cadherin(ng/mL)
Clinical group (n=66) 1.24+0.38 12.54+3.28
Early group (n=84) 0.79+0.36 16.57+4.29

t value 7.333 6.328

P value <0.001 <0.001

(n=150, X =+s)
Indicators Xt P
DKD group DM group value  value
Gender 0.121  0.728
Male 82(54.67) 79(52.67)
Female 68(45.33) 71(47.33)
Age(years) 57.29+4.00 57.38+4.14  0.184 0.854
BMI(kg/m?) 22.8142.20 23.07£2.20  1.007 0.315
Duration of diabetes 4224118 4204107 0.031 0.975
(years)
Histor:y of kidney 27(18.00) 25(16.67) 0.093  0.760
disease
Smoking history 53(35.33) 49(32.67) 0.238  0.626
Drinking history 56(37.33) 51(34.00) 0.363  0.547
SBP(mmHg) 109.81£10.98 105.83+10.92 3.143  0.002
DBP(mmHg) 76.12+5.60 76.33+5.55  0.321 0.748
TC(mmol/L) 3.91+1.19 3.13+1.10 5.905 <0.001
TG(mmol/L) 1.30+0.36 1.13+0.31 4360 <0.001
HbA (%) 7.97+1.41 6.17£1.52  10.664 <0.001
UAER(pg/min) 35.79+21.36  17.34+4.59 10.343 <0.001
SCr(pmol/L) 95.38+10.91 93.82+10.08 1.288 0.199
eGFR[mL/(min-1.73m?)] 55.99+13.42 54.73£13.90 0.799 0.425
BUN(mmol/L) 7.60+1.43 7.48+1.34 0.750  0.454
PMPs(x10°/L) 6.33+2.13 6.274+2.09 0.247  0.805
BTP(mg/L) 0.99+0.43 0.57+0.19  10.857 <0.001
E-Cadherin(ng/mL) 14.80+4.36 23.60+£7.30  12.685 <0.001

Tab.3 Multivariate logistic regression analysis of independent

risk factors for DKD
Independent P o
Variable 4 SE  Wald value OROS%CI)
SBP 0.011  0.019 0.356 0.551 1.011(0.975-1.049)
TC 0.087 0.186 0.218 0.640 1.091(0.757-1.572)
TG 1.116  0.702 2.528 0.112  3.053(0.771-12.085)
HbAic 0.545  0.145 14.122 <0.001  1.724(1.298-2.291)
UAER 0.086  0.023 13.584 <0.001  1.090(1.041-1.140)
pTP 3.083  0.706 19.077 <0.001 21.814(5.470-86.990)
E-Cadherin -0.233  0.043 29.748 <0.001  0.792(0.729-0.861)
1.0
0.8
& 0.6
3 04 ) — PTP
——— E-Cadherin
0.2 Combination
0.0 . . . - . 4
0.2 0.4 0.6 0.8 1.0
1-Specificity

Fig.1 Efficacy of serum BTP combined with E-Cadherin
detection in early diagnosis of DKD

Tab. 4 Efficacy of serum BTP combined with E-Cadherin detection in early diagnosis of DKD

Variable AUC P value 95%CI Cut-off value Youden index Sensitivity Specificity
BTP 0.804 <0.001 0.751-0.857 0.795 mg/L 0.56 0.673 0.887
E-Cadherin 0.855 <0.001 0.812-0.898 18.32 ng/mL 0.594 0.767 0.827
Combination 0.904 <0.001 0.871-0.937 0.460 0.654 0.847 0.807

3 Discussion

DKD is one of the most important microvascular
complications in diabetes patients and is also one of the
main causes leading to ESRD [9]. The continuous rise in
the global incidence of diabetes has led to an increasing
number of DKD patients each year, constituting a
significant public health issue [10]. Early diagnosis and
intervention of DKD are crucial to reduce renal damage
and delay the progression of the disease to ESRD.
Currently, DKD diagnosis relies on renal biopsy or UACR,
but the former is an invasive procedure with the risk of
complications, and the latter is delayed and unable to
reflect early glomerular function damage [11]. Therefore,
finding safer, more sensitive, and specific biomarkers for
early diagnosis of DKD has become a research hotspot.
Serum BTP is a glycoprotein that reflects early renal
tubular damage and decline in kidney function with high
sensitivity [12]. E-Cadherin, as an intercellular adhesion
molecule, may reflect the damage to the glomerular
basement membrane and the process of extracellular

matrix remodeling when its level is abnormal [13]. Thus,
this study measured serum BTP and E-Cadherin levels to
evaluate their combined value in the early diagnosis of
DKD and to provide new ideas for early identification and
intervention. At the same time, it analyzed the relationship
between the levels of the two and disease progression,
exploring their potential as independent risk factors and
providing reference for DKD prevention and treatment.
The results of this study showed that the serum TP
level in the DKD group was significantly higher than in the
DM group, while the serum E-Cadherin level was
significantly lower than in the DM group, suggesting that
changes in serum BTP and E-Cadherin levels may be
closely related to the occurrence and development of DKD.
Meanwhile, with the worsening of DKD, the serum TP
level gradually increased, while the serum E-Cadherin
level gradually decreased, further reinforcing the potential
of serum BTP and E-Cadherin as biomarkers for the
progression of DKD. Further logistic regression analysis
showed that high HbA ¢, high UAER, high BTP, and low
E-Cadherin levels were independent risk factors for DKD.
HbA ¢ is an indicator reflecting the average blood glucose
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level over the past 2-3 months. Previous studies have
shown that high HbAc levels indicate poor long-term
blood sugar control and are one of the key factors in the
occurrence and development of DKD [14]. High blood
glucose leads to microvascular damage in the kidneys,
promotes oxidative stress and inflammation, and thus
triggers or accelerates the progression of DKD [15]. UAER
is a sensitive indicator for assessing early kidney damage,
and studies have shown that when the glomerular filtration
membrane is damaged, the excretion of urinary
microalbumin increases [16-17]. High UAER levels not
only reflect abnormalities in glomerular filtration function
but may also be a marker of impaired renal tubular
reabsorption [18], making it an important indicator for
early diagnosis and disease monitoring of DKD. In recent
years, many studies have found that BTP shows potential
application value in kidney function assessment and in
monitoring DM and its complications [19-20]. Changes in
BTP levels may reflect changes in renal filtration function.
In DKD, as the glomerular filtration rate decreases, the
kidneys' ability to clear TP is reduced, leading to elevated
serum BTP levels [21]. Furthermore, Costa et al. [22] found
that TP may also be involved in renal inflammation and
oxidative stress processes, which play an important role in
the pathogenesis of DKD. Studies have reported that E-
Cadherin is an important molecule for maintaining the
integrity and polarity of epithelial cells [23-24]. In DKD,
due to the effects of factors such as hyperglycemia,
oxidative stress, and inflammation, renal tubular epithelial
cells are damaged, leading to downregulation of E-
Cadherin expression. Low E-Cadherin levels may reflect
damage and dysfunction of renal tubular epithelial cells,
thus promoting the progression of DKD [25]. ROC
analysis showed that the AUC of serum BTP and E-
Cadherin levels for the early diagnosis of DKD were 0.804
and 0.855, respectively. However, when both were tested
together, the AUC increased to 0.904, indicating that the
combined detection of serum BTP and E-Cadherin was
significantly more effective for the early diagnosis of DKD
than the individual tests. The combination detection showed
a sensitivity of 0.847 and specificity of 0.807, suggesting
that the combination detection, while maintaining high
specificity, could more accurately identify DKD patients and
reduce the occurrence of missed and misdiagnoses. This
suggests that the combined detection of serum BTP and E-
Cadherin holds significant value in the early diagnosis of
DKD and has the potential to become a more effective
diagnostic tool in clinical practice.

In conclusion, abnormal serum BTP and E-Cadherin
levels are independent risk factors for the occurrence of
DKD, and their combined detection has high early
diagnostic value for DKD. However, this study still has
limitations. The single-center design may lead to sample
bias, and future multi-center large-sample studies are
needed for validation. Subsequent research will further
explore the molecular mechanisms by which serum TP
and E-Cadherin levels regulate the occurrence and
development of DKD, aiming to provide scientific

evidence for the diagnosis and treatment strategies of DKD.
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Value of serum (3-trace protein combined with E-Cadherin in early

diagnosis of diabetic kidney disease
ZENG Cong, XIANG Hui, DENG Wei
Department of Nephropathy , Third Hospital of Changsha, Affiliated Changsha Hospital of Hunan University , Changsha
Hunan 410015, China
Corresponding author: DENG Wei, E-mail: DD126_13@]63.com
Abstract: Objective To explore the level of serum B-trace protein (BTP) and E-Cadherin in patients with diabetic
kidney disease (DKD) , and to evaluate the value of both alone and in combination for the early diagnosis of DKD.
Methods A total of 150 patients with DKD treated in the Third Hospital of Changsha from January 2024 to August
2024 were prospectively selected (DKD group) , and 150 patients with simple diabetes mellitus (DM) were selected
according to the ratio of 1: 1 during the same period (DM group). According to urinary albumin - to - creatinine ratio
(UACR), the patients in DKD group were further divided into early group (30 mg/g<UACR<300 mg/g, n=84) and
clinical group (UACR=300 mg/g, n=66). The clinical data of the subjects were collected, and serum BTP and E -

Cadherin levels were detected by enzyme - linked immunosorbent assay (ELISA). Multivariate logistic regression

DOI:10.13429/j.cnki.cjer.2025.09.011

E&UWH: WimE ARF IS ITH (2024))9517)
WIS 1EE : XAk, E-mail : DD126_13@163.com

H A BEA : 2025-09-20 QR code for English version




FrE G RAFSE 202549 HEE 38 %55 9] Chin J Clin Res, September 2025 , Vol.38 , No.9

analysis was used to screen the independent risk factors of DKD. Receiver operating characteristic (ROC) curves
were plotted to assess the predictive value of serum BTP and E - Cadherin levels alone and in combination for DKD.
Results There were significant differences in systolic blood pressure (SBP), total cholesterol (TC), triglyceride (TG),
glycosylated hemoglobin (HbA,.) and urinary albumin excretion rate (UAER) between DKD group and DM group (P<
0.01). Compared with the DM group, the serum BTP level in the DKD group was higher[ (0.99+0.43) mg/L vs (0.57+
0.19) mg/L, t=10.857, P<0.01], and the serum E-Cadherin level was lower [ (14.80+4.36) ng/mL s (23.60+7.30) ng/mL,
1=12.685, P<0.001]. Compared with the early group, the serum BTP level in the clinical group was higher [ (1.24+
0.38) mg/L vs (0.79+0.36) mg/L,t=7.333,P<0.00lJ , and the serum E-Cadherin level was lower[ (12.54+3.28) ng/mL vs
(16.57+4.29) ng/mL, 1=6.328 , P<0.001 ]. Multivariate logistic regression analysis showed that high HbA ., high
UAER, high BTP and low E-Cadherin levels were independent risk factors for DKD (P<0.05). ROC results showed
that the area under curve (AUC) of serum BTP combined with E-Cadherin in predicting DKD was 0.904 (sensitivity
was 0.847, and specificity was 0.807) , which was better than the two diagnoses alone. Conelusion Abnormal levels
of serum BTP and E-Cadherin are independent risk factors for the development of DKD, and the combined
detection of BTP and E-Cadherin is effective for the early diagnosis of DKD.

Keywords : Diabetic kidney disease ; Diabetes mellitus ; B -trace protein; E-Cadherin; Urinary albumin-to-
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B PR 95 15 9% (diabetic kidney disease, DKD)AE K
W R 1) — e 7 A T ACE , A A BRI N T 2L
LR W' i (end-stage renal disease, ESRD) fif) 32 %
JPRY o L S B B, R B = R S M I R R
B, A AR I R PR B T R N AR
O 2 AN AT o B, 4 A8 SR A R A B a0 7L
P, I 50 G0 BT A U S Ak S AR SR
M, MG PR X F DKD #4582 W75 1 i i 22 3k
%, 1 G ARG N s 1 X DA T 55 30T B B 3t
HERRYIZWTE R TR, MG B-JRIEE 1 (B-trace
protein, BTP) #1 E-45 % 2 11 (E-Cadherin ) 7& ' I %<
I IRV E (B T A2 B G . BTPAE R B /N
TR 1 B BEURRAE A , B BAE 22 B R s v 6
IRFEE, FTRES B0 RN D i B 2 D) AR DG
1M E-Cadherin £F Jy — 7 85 22 (% 20 il 8] 3% 42 73 1, 7E
AEFF B JUE I A5 R N D Re b R OGS R
IRKOF B AR A A B A Sy 55 B IR 1 3 R A DR
AHFFE B AEBRT L7 BTP 5 E-Cadherin 45 % DKD
(L3012 Wi 18, b DKD 4 53010 A 2 7 12 1
PR FAR S

1 BREHE

L1 —#3H ArEPESEE 2024 4F 1 H 2 2024 4F
8 H K VDTi%E = EEBE 2R 19 DKD B34 150 1] K Hogh
ADKD AL, (1) GHARRHE : OFF A b 1 2 U PR Bl
TRFEHE (2020 4E ) )17 B2 (2021 45 J5OHE J 9 B i e
Wl RIS b R m )2 K, oM 2 DKD;

QY 18~80 % s B ABEHT 2> H A FH 1L 520 il 4%
KB DIRER 254 s @XF AW 58 A BLIR . (2) HEER
Pt (OAF7E H Al B MR K ik PR 28 G AH DC B 5
QAL ™ 5 1 4 B PR, An P o R Ak
S5 5 AP AR M N BT 402 32 3o s 3 R0
IT s FFAE LR FR GEBee sl HAD A PR s @A
VPR S EOE IR ¥ O T EORS IR  JCERC &
WH9E; QAP FUR A 2, S 10 1 50 E B m] 39
PAfE PR R 15091 (DM 2 ) o I — AR IR
£ FH/PRWLET He {8 (urinary albumin-to-creatinine ratio,
UACR)"*# DKD 41 /2 % 73 R 24 (n=84, 30 mg/g<
UACR<300 mg/g) Flilfi R2H (n=66, UACR=300 mg/g) -
ARWFTERTE O /R B = ) IS BN, 22 KD T2
SEBEEAAACHEZ B S E S BEH LS  KY-EC (PR
H)-2024-015],

1.2 W RAL A U2 R IG RAE L BORL,
AL 45 PE A A IS | B A BT 45 2 (body mass index,
BMI) s i 5 T s IR AT e T
75k & BV IHE EE (total cholesterol, TC) . =t H
(triglycerides, TG) HEfLINZLE 1 (glycated hemoglo-
bin, HbA:c) . JR 1 25 [ HF 1t 38 (urinary albumin excre-
tion rate, UAER) | Ifil ULIEF A% 55 B /N sk U ik 2 Cesti-
mated glomerular filtration rate, eGFR) | Ifil X 2 % . IfiL
JINHUHCRE (platelet microparticles , PMPs ) 55

1.3 & BTP #= E-Cadherin K -Fml & >R FHEFEL
P& W B 22 7% (enzyme-linked immunosorbent assay,
ELISA) K 1L 7 BTP (555 : m1038479 , - ¥k A= )
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FHEZ) A1 E-Cadherin (535 : 1531217389, VL3 AE W}
FO K, RSB R B E 3 mL 53 6 A1 A i fik
1fiL,3 000 r/min(E.02AE 15 em) B0 10 min 733 L3
it R R 2 v TRCRF INL T 22 125 LU IR R K 100 pL
i T8 i 375 0 45 B Db o A T kR FL AR
37 °CiRH 2 ho H 300 pL Pk W TE B8 5 ¢, 18] B
1 min, KRR G, FALIMA 100 pL, % 55
F 1 h, P BURYURE S . Bk
TTUE)E BN 100 WL RYIE , 37 °C LB 6
15~30 min #EA7 W AN o ZAE RN, A 50 L 2%
1B BRI (B . 0226, 20 5 KAE Y H AR )
FE 450 nm P T W05 W B AL 8 A A v 2 oMt
A IS BTP 5% E-Cadherin 7K,

1.4 %3t o4 KA SPSS 22.0 #FEFT 44
Mo THECEER B (%) TR, HRBECR I KL 56 5 554
ZRR Mann-Whitney U K5 55 . T 7R R
Shapiro-Wilk i 36 56 UF 1E 250, 75 & 52800 A i %%
it sos F7 , L ECEA T ST PR AR ¢ K 560 5 2 2 I LA
M(Pss, Prs) 37 , LR F Mann-Whitney U K% R
Fi logistic [7105 4387 DKD & 2E (A7 fa i N R . 323k
H TAEHFE (receiver operating characteristic , ROC) Hf
2 P4 1L BTP 1 E-Cadherin 7K - B8k K2 156 45 %of
DKD B B M. P < 0.05 N EFHG &L,

2 &% B

2.1 —fEWEAL AT DKD LM DM 4R #H
FEPED AR BV PRI T2 B R0 s R
YR EF 8K R L IALVLEF . eGFR | Il K 2 A F1 PMPs 7K F-
Foi 22 S G827 L (P>0.05) 5 11 P 20 1 WAe 4 s
TC.TG.HbA .. UAER 7K ¥ 2 5 A G it 2 & L (P<
0.01), W1,

2.2 DKD %8 F= DM 4 & % fo 7% BTP % E-Cadherin 7K
Pkt DKDAEHIMGERTP /K 3w T DM 4, Ifi
1H E-Cadherin ZKF- 2 ZILF DM4L(P<0.01), W31,
2.3 ARFREI#A5] 4 DKD % % £ /& BTP #= E-Cadherin 7K
Frbdk MRS UACR, i — 20 DKD 4 5 7 i 7
120 (n=84) FlIlf R4 (n=66) , 45 & B, I R4 58
ML BTP /K & 2 v T4, L7 E-Cadherin 7K
BER TR (P<0.01), WFE2,

24 % B % logistic & )2 5 # DKD & 1k 5 & & B
= B (0=DM 4 , 1=DKD 2H ) % M K A5 i, Wi
J£ .TC.TG.HbA .. UAER . BTP F1 E-Cadherin 7K V- {f
AR (B AR, JRERA) WA ZHE
logistic [ JH LRI AR e O EIR R, g

7R, 5 HbA ¢, /5 UAER | 5 BTP FIfik E-Cadherin 7K
4 DKD [y b R 26 (P<0.05) o WL 3,

2.5 2 BTP B 4 E-Cadherin 4 ) 5 DKD #) % ¥t
Ak ROC HHZRZ5 SR BoR , Il BTP  E-Cadherin 7K F-
SR T A AUC 4351 47 0.804,0.855,0.904, 41X
BT AR, 2 H R B 20 0.673.0.767.0.847,
i S B 43 1 R 0.887 .0.827 .0.807 . IfiL I BTP 1 &
E-Cadherin £ %} DKD A2 B34 G 08 T 9 2 B0 AG:
W, Wka E1,

F1 WHRIGIRFRXTLE  (n=150, xs)

Tab.1  Comparison of general clinical data between two groups

(n=150, x+s)
miH DKD 41 DM 4 Y Pii
B (%) ]
5 82(54.67)  79(52.67)
0.121  0.728
L 68(45.33)  71(47.33)
AR (%) 57.29+4.00 57.38+4.14  0.184 0.854
BMI(kg/m®) 22812220 23.07+#2.20  1.007 0315
BEPRpTR R (4F) 4224118 422¢1.07  0.031 0.975
BRI  (%)]  27(18.00)  25(16.67)  0.093  0.760
WA s [ 5] (% ) ] 53(35.33)  49(32.67)  0.238 0.626
Y (1% ) ] 56(37.33)  51(34.00) 0363  0.547
Wi i (mmHg) 109.81+10.98 105.83+10.92  3.143  0.002
#F5K K (mmHg) 76.12+5.60  76.33+5.55  0.321  0.748
TC(mmol/L) 3.91£1.19  3.13x1.10  5.905 <0.001
TG(mmol/L) 1302036 1.13£0.31  4.360 <0.001
HbA (%) 7.97+141  6.17x1.52  10.664 <0.001
UAER (pg/min) 35.79+21.36 17.34x4.59 10.343 <0.001
AL (umol/L) 95.38+10.91 93.82+10.08 1.288  0.199

eGFR[mL/min-1.73m” ] 55.99+13.42 54.73+13.90 0.799  0.425

IR 2 & (mmol/L) 7.60£1.43  7.48+134 0750 0.454
PMPs(x10%L) 6.33+2.13  6.27£2.09  0.247 0.805
BTP(mg/L) 0.99+0.43  0.57+0.19 10.857 <0.001

E-Cadherin(ng/mL) 14.80+4.36  23.60+£7.30 12.685 <0.001

K2 AFEIHE DKD £ M5B TP 1 E-Cadherin /K- AL
(x+s)
Tab.2 Comparison of serum BTP and E-Cadherin levels in
DKD patients with different stage (x+s)

451 BTP(mg/L) E-Cadherin(ng/mL)

1 R ZH (n=66) 1.24+0.38 12.54+3.28
R (n=84) 0.79+0.36 16.57+4.29
i 7.333 6.328
P <0.001 <0.001

F*3 ZHRK logistic FIH5HT DKD Fh 7 fafs &R
Tab.3 Multivariate logistic regression analysis of independent
risk factors for DKD
SEST Bl SE Wald PiH
Wi I 0.011 0.019 0356 0.551

OR(95%CI)
1.011(0.975~1.049)

TC 0.087 0.186  0.218 0.640 1.091(0.757~1.572)
TG 1.116 0702 2.528  0.112  3.053(0.771~12.085)
HbA ¢ 0.545 0.145 14.122 <0.001  1.724(1.298~2.291)

UAER 0.086 0.023 13.584 <0.001 1.090(1.041~1.140)
BTP 3.083 0.706 19.077 <0.001 21.814(5.470~86.990)
E-Cadherin -0.233  0.043 29.748 <0.001 0.792(0.729~0.861)
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R4 MITERTPHEA E-Cadherin Flll T DKD i L2 WAL RE
Tab.4 Efficacy of serum BTP combined with E-Cadherin detection in early diagnosis of DKD

AR AUC PAE 95%C1

BT ZPEHRE ARG Fr

0.751~0.857
0.812~0.898
0.871~0.937

BTP 0.804 <0.001
E-Cadherin 0.855 <0.001
WA 0.904 <0.001

0.795 mg/L 0.560 0.673 0.887
18.32 ng/mL 0.594 0.767 0.827
0.654 0.847 0.807

1.0y

0.8

0.6f

FABE

04} —— BTP
‘ —— E-Cadherin
0.2 — WA

Oi2 O.‘4 0‘.6 0..8 1‘.0
1-FE5
Bl 1 i RTPIE S E-Cadherin %S DKD i L2 WAk fE
Fig.1 Efficacy of serum BTP combined with E-Cadherin
detection in early diagnosis of DKD
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24 HT DKD 12 Wl B 16 A 5 UACR, (HETE 1B N 1R
NPERG A A I SR G | 5 A8 W I P, Jeid e 740
S /NER DI RS2 . PRI, AR 4 R AR

% A WA R W DKD #7532 W i BFAE 1Y
\\\\\\\\\ I3 BTP A& —FIBH AR 11, - 1A S e B /IViE i
P K Ditie T R, HAURHE S o 1 E-Cadherin /E R
44t 15 26 BT 43—, KT S5 DU AT i S e Y /N ek
JE BB S A AP S T AL A AR, ST, AR
WFFEAG I T 1M 3% BTP F E-Cadherin 7K, JE3FAG T
T H WA TE DKD B2 W 0, TR A
TR AL RS . [FIEE, 4B W 3 K75 5 0 i e
B &, BT LR b ST fE B IR R A T e, N
DKD BiiiRa # =%

AHFFE S5 F B~ , DKD 2H 5% 75 BTP /K F
F T DML, M 113 E-Cadherin ZKF- B35 T DM 4H,
PRI BTP A1 E-Cadherin 7K F- A2 {L ] g 5 DKD 1
KAEMEREVIMIC, S5IFER, BEE DKDFIE N
1, i RTP /K- it , ML E-Cadherin 7KF-)

BUREAG, X — 20384k T 1L BTP A1 E-Cadherin fE
h DKD %5 155 #E R AR W0 9 T o 33— 2 logistic [#]
A 43 B 45 5 58 75, /8 HbAc . 5 UAER . 55 BTP FIE
E-Cadherin 7K~k DKD (337 B R 2K . HbA /2
Wit 252 ~ 34N HSEE BK AT bR . BRFERFIT %
Y, 85 HbA /K -2 B A it Wi 45 i AN 42, 02 DKD &
HERKENCHERNEREZ -, @RS SSEE
P B LA 463 405, D2 1 SRR I SR 9 RE I N, R I 5| &
BN DKD (kS . UAER &34 B 0E 1465 45
P EBURAR A, A fRIE TR 25 B /N ERE o B AZ 15 B
PRIV F1 8 A HE S 2534 e 5 UAER ZKF-
AL W T B /INBR g AT T RE Y 55, 38 1] BB 2 /N
BRI REZ B AR &, & DKD A2 B A
5 W ) B bR . TSR 2T R BT BTP AE
B D BETTAR AU PR S LI i vy el v Jre B o
TRAE AN A, BTP KA AR 4k vl fE S e 1
B g S T RE R B AE . 7E DKD H, Bl eGFR 9 T
K, B XSS BTP (1435 bR e 1 R, S8l 3 B TP 7K
ST E Y BEAb, Cota S G AL, BTP A AT HES
55 W PN 1) AR E SN AR AR I B B X BB R R
TE DKD (1 A& 9% #IL ] v ke 85 224 . E-Cadherin j&
RS ) S QS e R ¢
DKD H, iy T i 00 U 38 L 5 S 45 2 A R
RIVER, 2808 /NS L i A i sz 481, 9 11 53K E-
Cadherin 7K B4 . T E-Cadherin 7K 0] §E 2 il
TB /N LB A A A 45 RN ) BE R A 2 A
DKD {4 # J& ', ROC 43 #f &7, IfiL 35 BTP 1 E-
Cadherin 7K X DKD 1112 B f9 AUC 4331 47 0.804
F10.855, SR, M H B A RIET, H AUC#E T2
0.904, 2% B IfiL 35 BTP F1 E-Cadherin ¢4 46 I % DKD
1) IS WAL BE W S 0 T 2 SR A . HL K
AR ) B 0.847 R 5N 0.807, B — 3%
K12 7 DR A 5 R 5 B 1) [ ), BB 08 T O 1
YU DKD B3 DI i2 FRI2 A & . #2781
15 BTP BX & E-Cadherin £ 7E DKD (112 Wi 2
AEEME, A BB IR A2 W T,

25 A, I RTP . E-Cadherin 7K V-5 & DKD
KR RIS fERE R &, H T FBEARIT DKD BA
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