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H E

HE: A7 EES 220 KR (T2DM) B REAREHER. T XA R ARG N5 BR
KA IT2DMEE, HRHIBCA3006]. KB FREEUACRKPIFEERMBI AN R#THH, EHEARER
HFFHEAUACR < 30 mg/g, HEAEERARHAN30 < UACR <300 mg/g, KEAEFEARAREN
UACR > 300 mg/g. ME=(HHEH25(0H)D. FHEHES K (FINS). AFEiEL(BMI). ZHRILFE(FBS)-
JB B RIKTIEE(HOMA2-IR) R 5B T) REFE £ (HOMA2-B) &R r. 4R: 1) =HBE KB RBR
B R BERRA BRI . BRI A B MR ML . HOMA2-IR. HOMA2-B. FBS. &
L4 H (HbALc). 25544 & D (25(0H)D). AR H R (ALT). B EHEZE(AST). B AELE (TBIL).
HIEJELE(DBIL). ¥ AZKH(ALB). l45(Ca). MALEF(SCr). IMRZEE(BUN). MRE(UA). CRME
HEH(CRP). A4IfEHE(WBC). FHENARITH(NEREALAITER (P <0.05). 2) F/RBIHEFKME
SHTIBR T UACRSHE R %% 2. HOMA2-IR. Scr. CRP. HAIMEH(WBC). FiEhignfitH(N) 2 A
HIIEMRK R (P < 0.05), PAXUACR525(0H)D ALB. TBIL. DBILXCaZ [A] ) fi <3< % (P < 0.05).
3) —JtLogisticEHA#T#&-RHOMA2-IR. HbAlc. FBS. TC. TG- LDL-CAT2DME 3 H B R HHE
HIEE R (P < 0.05). Zi: BSEIEH. HbAlc. TC. TG. LDL-CAT2DMHE R AHM KL E
WEE, W25(0H)DEREBHMZ AFEMMERKR, EMRUEH25(0H)DET2DMEE RE HHEH
MR HERER .
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Abstract

Objective: The aim of this study was to analyse the influencing factors of urinary protein in pa-
tients with type 2 diabetes mellitus (T2DM). Methods: The study subjects in this paper were T2DM
patients admitted to the Department of Endocrinology of our hospital, and the number of cases
was 300. In this study, we set the standard value of UACR level to group the study subjects, and the
standard of normal albuminuria group was UACR < 30 mg/g, the standard of microalbuminuria
group was 30 < UACR < 300 mg/g, and the standard of massive albuminuria group was UACR > 300
mg/g. We observed the 25(0H)D, fasting insulin (FINS), body mass index (BMI), fasting blood sug-
ar (FBS), insulin resistance index (HOMA2-IR), and pancreatic -cell function index (HOMAZ2-p).
Results: 1) The duration of diabetes, age, diabetic retinopathy composition ratio, diabetic peri-
pheral neuropathy composition ratio, HOMA2-IR, HOMA2-, FBS, glycated haemoglobin (HbA1c),
25 hydroxyvitamin D (25(0H)D), alanine aminotransferase (ALT), azelaic aminotransferase (AST),
total bilirubin (TBIL), direct bilirubin (DBIL), plasma albumin (ALB), blood calcium (Ca), blood
creatinine (SCr), blood urea nitrogen (BUN), blood uric acid (UA), C-reactive protein (CRP), white
blood cell count (WBC(C), and neutrophil count (N) in the three groups were statistically significant
(P < 0.05). 2) Pearson correlation analysis revealed positive correlations among UACR, diabetes
duration, HOMA2-IR, Scr, CRP, white blood cell count (WBC), and neutrophil count (N) (P < 0.05),
as well as negative correlations among UACR and 25(0H)D, ALB, TBIL, DBIL and Ca (P < 0.05). 3)
Binary logistic regression analysis suggested that HOMA2-IR, HbAlc, FBS, TC, TG, and LDL-C were
the influencing factors for the emergence of urinary protein excretion in T2DM patients (P < 0.05).
Conclusion: Insulin resistance, HbAlc, TC, TG, and LDL-C were independent risk factors for urinary
protein excretion in patients with T2DM, whereas there was a negative correlation between
25(0H)D and urinary protein excretion, but it has not yet been demonstrated that 25(0H)D is a
protective factor for urinary protein excretion in patients with T2ZDM.
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1. 5|15

B IR i (Diabetes Mellitus, DM)J& —FpARI BT, FLRFAE S S IRE, 5 1 5 22 3 Wb R B R (550) A 4
TERZ 400 0% LR 2 il ™ 55 R0 A i LIRS P 2 — o M PR3 T & 3105 SR 93 15 7 (Diabetic Kidney
Disease, DKD). ## J& % 40 [l 57 45 (Diabetes Peripheral Neuropathy, DPN) A bR 9% J& [ I8 9% (Diabetic
Peripheral Angiopathy, DPA)%5 2 il 4 I &E , 7™ 5 5 55 25 35 {8 B0 26 36 o i K 4 o IO 75 A [ 1]
i 2021 4 EPRPERE A 2 W AR B, ARRVEHE PN DM B3R5 2B 4 LA, ik 2021 4,
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A2FR 20 79 % N\ EEIHE PRI B0 RAE F) 10.5% (5.366 12N\, 2045 KK F) 12.2% (7.832 1ZN),
For b [ PR A B R T A A, B ABZ 1409 A N[2]. XA E AT AR RFRIATE R
JERIR T ERHkR . 2 AU PR % (Type 2 Diabetes Mellitus, T2DM)- 5 AN 3 42 35 75 A1 1 2 A0 25 1]
FAEK, R&HENBIHREER, HHIRBRZE FFH3]. K IR S SO0 4575 35 0] 51 Ap R
I3 5 93 (Diabetic Kidney Disease, DKD), DKD AMYA T2DM ¥ WL K&E, i H Al 5 2018 14 5 9% (Chronic
Kidney Disease, CKD)J{#f J 45 4 K 315 %% (End Stage Renal Disease, ESRD), 475 I B A6y 7 H 2 B i
tl, R MERNAT S, I H ™ E 2 m 85 AR R [4]. i 8 H R (Microalbuminuria,
MAU) H R # A A& DKD S AR SAETIE 7, MAU 0] DU B4 B Py Rz 45045 BRI T T 00 4 1
HAFR R, Bt DKD [5]. 85 R 4EHi(Insulin Resistance, IR)&H LA T 5 2% A A BN BRAK —Fh A
HRAS, B RS G A R B ORI e 0 R I, SEULREACE TR E, bR S 3 KA T
i AR ANZ FRPUIRAS [6] . AT R R, MAU 5 IR B K[7].

AR D2 MELEREFRER, S2HCTRREKIERIM M, BRI — PR 7-B &R
[l B2 P 2 A, e E T AN B I AT R A R R O FEE PR T 3K 1,25- R Bk 4t AR R Dy, E4ERFA
W2 R EY) S R R IS B M E LR 7 [8]. A TR R[9] [10], 4EE%R D 5EARMAEER K, YIEYE
AR D BRZAIRE DKD BEMIREAHMZR . AW 7R R E A & A /UUEF L {E (Urinary Pro-
tein/Creatinine Ratio, UACR)H|Ir MAU, N F 28X Bk AL RO 2 B 3R AR BTHE B (HOMA2-IR) R IR 22t
1TV, 23 HT T2DM 38 JR & A I R2 I R 2

2. BEREFE

1) WFFERT R sy 4l WA %o 2022 4F 10 H~2023 4E 10 A T, B FBEiEI7 I 300 7] T2DM .
F&l UACR KT 2041 1B A AR ARME N UACR < 30 mg/g, filis (A & A /R4 bR 30 < UACR
<300 mglg, K& AEARAFMEN UACR > 300 mg/g. 29 NbritE: iA5] (R E 2 B0 R B 16 16 76 (2020
ERR)Y [L1]RE R ISR e 5 . HERRbRiE: © FRIEDIEIRIN . 1 BUBEIRM . SEORIAIBE PR . 48K
PEREPRI A e BUBE PR (s @ AT 2R R AL R ERERR P 5. st s IBIRES . AR
BRI, @ EERP L @ FEEMG. O 7. 54 B8 FB . & e IS IR R 22
H B e VI SRR I B3 © A RBATR S Sali/s A H B R AT 4E2E R D 25 (ngE
AFK D RUBERRER R TR AN 1 il 2 25 58) S B HAb s ARl R s B I R 3. © ARty o
RGPIR (TR, FARSEIR . FORR. B EIR. omS)EE: @ BRBUIREE; ® ML ipAeE.

2) WFE © —MRIGIRTOR: SRR B R R PRAE . ). B, fRE, FRd. RAE
DR. J DPN [ 1%t £ I8 ML B ek Codd AR I 0, 3742 IR A (PR kgl B i m?, kg/m?) 4K i 45 % (Body
Mass Index, BMI), i 0.01 kg/m*. @ Afbfabs: B#EABEHE R, MECEIRINE R, S50
HEAT AR AEARFEFR 0052 . SR Z (FINS). IR ILFE(FBS). 25(0H)D. N A 55 B I (ALT)
RINZRAREILEBEF(AST) F & H(ALB) H# LI 21 2 A (HbALC). S IHZ 2 (TBIL) . E 42041 % (DBIL)-
1L LEF(SCr) iR R E(BUN). L JRER(UA) H it =ER(TG). SHE R (TC). % & i 2 A B [E ¥ (HDL-C).
K25 B A 25 (1 JH[E B2 (LDL-C).  1f14%5(Ca). Ik (P). C MM EI(CRP). FIZHMIit#(WBC). ks iy
TFE(N). ® i HOMA2 11 5 8% 11 5 48 0 B Ak (1) g 15 22 #K P #8 2 (Homeostasis Model Assess-
ment-Insulin Resistance Index, HOMA2-IR), AW 758 i) HOMAZ 5 8% 38 B [ LLR W3k -
https://www.dtu.ox.ac.uk/ToolsSoftware/. @ FHHEIRRIK, WERME HEERE S RVIERE, 115E
UACR.

3) GuitH ik RHA SPSS27.0 Gi it 23k A X a7 Ab 3, IR A IEZS 23 AT i E BERER 8L £ 45
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HEZE(X + S )RR AR IEZS 2047 B BORHH s Az £ P50 (P25, P75)#0 » THELBORHI B (1 73 LE) [n
(W) IRFER . XL AR 2 AL L, ARSI R T 200 XARIES TR, M H faie it
T2 A ERLES BRI R x CAIBCR RIS . 18 M BRI Mt UACR 5 & itk bR 2
AR ARG IG R BEAT AT I $R0T T2DM 835 JR 8 K520 X 3 I 47 T Logistic [1V3 73 #fr . P < 0.05 JyZE 57
EENIES S

3. &R
1) ZHIERERX . X =HEERER . BMI. DM JiEFE. DR ML, DPN MR, & 3w s
iy ROV IS LT LU . 4 AR K41 DM R FE . AERY . DR ML & DPN M bt 22 7 B 45

THE (P < 0.05), %43 BMI. A FF 8108 (P48 R bE Je & et o IR B bE 22 SR T ek 27 3 U (P >
0.05). PEMF% 1.

Table 1. Comparative analysis of general clinical data between groups [ X +S /P50 (P25, P75)]
F 1. BABE—MRIGR B RXTEE 547 X £S /P50 (P25, P75)]

sk IEH B HRA (=Pl KEHERAKH

(n = 154) (n=95) (n=51) FIX: P

FR(Z) 57.31+13.26 62.16 + 14.53 60.92 + 13.69 4.000 0.019
BMI (kg/m?) 24.6 (22.23, 26.61) 24.43 (22.1, 27.09) 23.23 (21.2, 26.4) 3.914 0.141
DM JRHE(4FE) 4(1,11) 10 (4, 13) 11 (7,17) 37.355 <0.01
DR [n (%)] 25 (16.2) 35 (36.8) 25 (49.0) 25.238 <0.001
DPN [n (%)] 101 (65.6) 74 (77.9) 44 (86.3) 10.011 0.007
A [ (%)] 88 (57.1) 68 (71.6) 35 (68.6) 5.947 0.053
LR N (%)] 28 (18.2) 22 (23.2) 14 (27.5) 2.237 0.341

2) =AM RACTERT L8 FriicsE 300 41 T2DM HEAR$E UACR 20 N IEH & (A /R4 (154 ).
T B 1 R 2H (95 M) FHOK B 1R d I PRAE.(BL 19), & R4 —2H i35 /£ HOMA2-IR. HOMA2-3. FBS.
HbAlc. 25(0H)D. ALT. AST. TBIL. DBIL. ALB. TG. Ca. SCr. BUN. UA. CRP, WBC. N Z
7] () 22 5 AT it 2 7% (P < 0.05), 7£ TC. HDL-C. LDL-C. P Z Az RTLG 27 L (P >0.05). ¥
W 2,

Table 2. Comparative analysis of biochemical indices between groups [ X +S /P50 (P25, P75)]
2. BABEIEARITEL 2 4F[ X £S /P50 (P25, P75)]

sabs Ez%;%lléis)f’;éﬂ 17"&%%;35?& ji%n%:liil)z)?éﬂ /X2 P fii
HOMA2-IR 0.98 (0.69, 1.42) 2.80 (1.99, 5.25) 7.30 (6.25, 10.64) 192.459  <0.001
HOMA2-3 (%)  39.40 (19.20,70.60)  86.00 (37.56,176.53)  71.50 (36.60, 180.00)  36.083  <0.001
FBS (mmol/L) 7.35 (5.72, 9.79) 7.36 (5.69, 11.93) 9.59 (7.34, 16.71) 15500  <0.001
HbALc (%) 8.82+1.98 9.36 +2.38 9.85 + 2.49 4738 0.009
25(0H)D (ng/ml) 15.85 +5.04 15.70 £5.44 1258 £5.13 8.167  <0.001
TBIL (umol/L) 12.18 (2.99, 5.10) 10.93 (8.46, 14.59) 9.20 (6.00, 12.50) 21273 <0.001
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DBIL (umol/L)
ALT (U/L)
AST (U/L)
ALB (g/L)

TG (mmol/L)
TC (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)
Scr (umol/L)

BUN (umol/L)
UA (umol/L)
Ca (mmol/L)

P (mmol/L)
CRP (mg/L)
WBC (x10%L)
N (x10%/L)

3.69 (2.99, 5.10)
22.00 (16.00, 31.45)
21.00 (17.9, 26.85)

4157 +5.18
4.54 (3.91, 5.54)
1.55 (1.00, 2.35)

1.10+0.26

2.54+0.94

58.7 (48.0, 71.5)

5.3 (4.5, 6.4)
330.20 + 88.15
2.37+0.14

1.08 (0.96, 1.20)
33.45 (13.08, 101.43)

8.91 (6.60, 13.41)

7.43 (5.24, 11.28)

3.53 (2.65, 4.89)
19.70 (14.30, 27.86)
19.65 (16.00, 24.85)

41.13 +5.16
4.25 (3.54, 4.87)
1.42 (0.96, 2.24)

1.09 +0.29
2.30+0.79

62.0 (51.8, 76.2)

5.7 (4.5,6.7)

326.92 + 87.90
2.30+0.18

1.03 (0.95, 1.11)
111.10 (14.1, 149.37)

10.66 (7.45, 15.61)

8.53 (5.77, 12.43)

2.86 (1.86, 4.00)
15.40 (11.90, 22.00)
17.40 (14.50, 22.10)

35.52 +5.38
4.48 (3.79, 5.43)
1.52 (1.05, 2.37)

1.08 +0.26
2.50 +1.08

77.0 (62.0, 100.3)

6.4 (5.2,9.4)

366.57 + 97.60
2.25+0.20

1.09 (0.95, 1.24)

77.52 (14.40, 194.12)

10.73 (8.39, 17.44)
9.20 (6.76, 16.26)

15.890
14.087
12.877
27.152
6.494
0.525
0.151
2.083
28.942
20.753
3.760
12.496
173.419
14.06
7.748
8.588

<0.001
<0.001
0.002
<0.001
0.039
0.769
0.860
0.126
<0.001
<0.001
0.024
<0.001
0.331
<0.01
0.021
0.014

3) UACR 5 & f8 bR FIAH I 04T B2 /R IMAH M 73 $& 78 UACR 5 DM i #2 \HOMA2-IR . Scr. CRP.
WBC. N 2IEMHKFK AP <0.05), 5 25(0H)D. ALB. TBIL. DBIL } Ca £ ftXFK AP <0.05), 5
. BMI, HOMA2-8. HbAlc. ALT. AST. BUN. TG. TC LA, ¥EWE 3.

Table 3. Correlation analysis between UACR and the observed indicators

%% 3. UACR 5 & WNIFs#rrtE % 4 247

L7 B IR AR IR A P1E
FERE(FF) 0.08 0.167
BMI (kg/m?) 0.033 0.571
DM 7 0.291 <0.001
HOMAZ2-IR 0.752 <0.001
HOMAZ2-4 (%) 0.074 0.200
HbALc (%) 0.071 0.220
FBS (mmol/L) 0.358 <0.001
25(0OH)D (ng/ml) -0.223 <0.001
ALT (U/L) -0.083 0.153
AST (ng/ml) -0.31 0.598
ALB (g/L) —0.408 <0.001
TBIL (ng/ml) —-0.210 <0.001
DBIL (ng/ml) -0.176 0.002
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Scr (umol/L) 0.544 <0.001
BUN (umol/L) -0.020 0.730
UA (umol/L) 0.090 0.121
TC (mmol/L) —-0.002 0.974
TG (mmol/L) 0.017 0.764
HDL-C (mmol/L) -0.101 0.859
LDL-C (mmol/L) 0.002 0.979
Ca (mmol/L) —0.150 0.009

P (umol/L) -0.022 0.709
CRP (mg/L) 0.389 <0.001
WBC (x10%/L) 0.123 0.033
N (x10%/L) 0.177 0.002

4) 7t Logistic [F1VA 43 H7 HBLUR & B HEI 2 R 22 #5180 UACR K 700 4T LA R 40 41: UACR
< 30 mg/lg MATLHE A R4, UACR > 30 mg/lg IANAEARA, ELAKARNKAER, LUTRFIW
MAE R N EA R F#. BMI. FBS. HOMA2-IR. HOMA2-4. 25(0H). HbAlc. Ca. P. Scr. BUN.
UA. TG. TC. HDL-C. LDL-C. TBIL. DBIL. ALT. AST. CRP. WBC. N, 477G Logistic [[]J45}
Br, Z5REKH HOMA2-IR. HbAlc, TC. TG. LDL-C & T2DM &3 H LR & A HEM RS fE R R 2 (P <
0.05). 1ML 4,

Table 4. Factors influencing the presence of urinary protein excretion in patients with T2DM
F 4. T2DM BE L IRE B HEt I E =

AN B1E Wold X2 {# P fH OR 1£(95% Cl)
HOMA2-IR 3.477 29.700 <0.001 32.365 (9.268~113.020)
HbA1lc 0.421 6.630 0.010 1.523 (1.106~2.098)

TC 0.145 7.673 0.006 1.156 (1.043~1.281)
TG -0.225 7.458 0.006 0.799 (0.680~0.939)
LDL-C -0.787 4.016 0.045 0.455 (0.211~0.983)
Y 0.035 1.508 0.219 1.035 (0.980~1.094)
DM i 2 0.067 2.589 0.108 1.069 (4.000~11.000)
BMI 0.016 0.041 0.840 1.016 (0.868~1.190)
FBS -0.156 1.665 0.197 0.855 (0.674~1.085)
HOMA-S —0.004 0.142 0.706 0.996 (0.976~1.017)
25(0OH)D -0.011 0.043 0.836 0.989 (0.891~1.098)
Ca 0.949 0.222 0.637 2.582 (0.05~113.020)

P -0.271 0.099 0.753 0763 (0.141~4.126)

Scr 0.019 2.250 0.134 1.019 (0.994~1.044)

DOI: 10.12677/acm.2024.1441264 2072 Il R 2% 27 3k e


https://doi.org/10.12677/acm.2024.1441264

ek, F#

BUN —0.001 0.007 0.934 0.999 (0.984~1.015)
UA 0.000 0.000 0.986 1.000 (0.993~1.007)
HDL-C 0.820 0.657 0.418 2.270 (0.313~16.479)
TBIL —-0.004 0.001 0.980 0.996 (0.741~1.340)
DBIL —0.405 0.852 0.356 0.667 (0.282~1.577)
ALT —0.028 0.543 0.461 0.973 (0.904~1.047)
AST 0.055 0.800 0.371 1.056 (0.937~1.047)
CRP 0.003 0.694 0.405 1.003 (0.996~1.010)
WBC -0.019 0.672 0.412 0.981 (0.937~1.027)
N 0.067 2.028 0.154 1.069 (0.975~1.173)
4. g

AR, BTPRUKFIRE . R LERAME. NDZR S ST m, RE DM EBHiE L
B F  DKD /2 T2DM f# WL H ACRE 22—, B2 3 o O I AP PR AT 6 S B T2 2R [12]
WA RIR[13], 2017 FAEREEM . A H AR AR AR T 2 M X, CKD Ft 3580 Jj {75k A% AL aivsF
(Disability-Adjusted Life-Years, DALYs), -/ DKD i sk i B A mESU LT 5 =02 —, 140 Jid
MR AR SFET A 2530 /5.0 %R DALYs VAR T B IR 2 8. Sy DKD f & 2 R Hadt 47
W 1UEA BRI R

A7 R I UACR 5 HOMA2-IR 2 IEMISE, #R IR M™ 5, JREE AHHI RS, DKD B J L3R
&, XS5 ENANZ . Takahashi N [14]5 L E -0 T H A & 4 MAU 1) T2DM &3,
MAU 5 IR fEAER G, IR 5 3 . HOMA $8307T DUE R IR B 8 B HE 32 i) B4R b o LEAL, ARFST
SR B BRI RION — 7 T AT LLVE BR 51 RS ) R 4 S M AR E IR B 2, — e R RS N R 4 1 3
BE, 3 — 7T AT DACKGE W /N BRI R I O R, Db PR B A, AT s AR TR B T RE[15] . Logistic
BEE 53 HT R B IR & T2DM &35 R FHEME L fE R R 3R . G T IR 51 R AR 1 HEME R i B B 45 53 AL
il 5 BT AR e A B, ATREMLEIG R 1) FESNISEEG ORI, TE SRR R ILE AR T, RS IGF-1
ZARGESSERAIEIN, — I AR NER RN G5, 5 T N ER RS T A e )
DA 5 4 R B T M AR, X SRR AR T IF A S B A R R e AR, X ERE
JiE 5 AU AT RE 2 T 90 IR (0 B I A A h S AR, S ECR IR AR Ak, MM 51 B IE 25 4 BB [16] . 2) 2
S 0 2 U S R R R OB A B, o R B R ML 2 5] R A R R B S AR I ARG N, S EUR S R
S AE FHAR Y, AT B AR B T A T RE[17]. 3) R N R A — O T AT N R K T, R
WA AR ERI AR, Ly g ae TR, Bimas, B/ BRIELREE, 55— T4
EE SRS 1 KE, MR ZRIEBEIRES, Mfsh 7120 S8 M A, 58 e
P, UbAh, ERIEIEVEE B A, S ECE R A AR B A RS 2, A
AR AR [18]

25(0OH)D fE MG & & E, HAAZMEK, aTH TR 4R D & . ALK UACR 5l
% 25(0H)D 7K F 2K K R, #RIK/KF 25(0H)D 5 DKD KK LR BHE I, 1X 5 LT 20
REEW—H. BWFRRIARYEAZR D BUHEHERBYIE, KW EMEE, REEHRED,
B IEF LA 00, DKD #ERRIB[19]. 85 [20]% AT [ — TIZE 25 /0 W B 484 2 D 7E07> DKD
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R R A AT T B 2 E KT 2. Liyanage [21125 A#EAT 10— T0FEHL AU E 2365 DKD S T A
W6 HivgeAE R D AN FRIRIT, RO FRANRE A SCr LR ZK PR AL AR . (HAHT 7 —
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