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F-1(SDF-1) B &5 2 A 4% ks B oA (T2DN) 89 F- 5 Wi th 18, ik #2022 3 A £ 2024 5 A Tizlx
B e 92 ) 2 B HE IR (T2DM) B 4 4 T2DM 48,4 3% % & £ & T2DN £ 4 3 T2DN 48 (n=58)#= T2DN 41
(n=34), A &R A Z R AR 105 Bl R R F AT B, KA 4 83 ALy PUE R &I 0 (FBG) .
ML B 45 % @ (RBP) \ 2 IUEF (Ser) R BR (UA) | e R & R (BUN) (B,-# 3K & 8 (B,-MG) Z KR+ & & & L
B -F, it ARG & a5 M LA (UACR) & F KD-EPI 2 X & B s 2k 18 58 & (eGFR) , #3544 fo 21 & G 4547
A A M #E AL o 2 % & (HbA 1) R-F L 4 B Fh 4L 5 Kk 95 o A ml = Bk By & 5F 31 Mk B & 44 45 0 (HO-
MA-IR) , B 3% %, 95 B WX 364 m VASH-1, Nesfatin-1,SDF-1 K -F. £ A Pearson #8 % 4% # VASH-1. Nesfa-
tin-1,SDF-1 K-F 5 4% | B 2h 4k 45470940 % 1, R A % B & Logistic @2 4547 T2DN X A 8% a B %, KA %
K E A IE(ROC) ¥ 2% 5 #7 VASH-1.Nesfatin-1.SDF-1 5t T2DN Z A 84 ¥ Ha, BFR LHarmars,
T2DM 4 VASH-1,SDF-1 /R -FFF % . Nesfatin-1 K-FBAK, £ F ¥ H 445 FEL(P<0.05), 54F T2DN 41k
3 ,T2DN 28 T2DM s #2 3 ¥ ,FBG.HbAlc,HOMA-IR ,RBP,UA . UACR.B,-MG.BUN,Scr,VASH-1,SDF-1
KFH & . eGFR,Nesfatin-1 K -F A&, £ 7339 A %t 5 & L (P<<0.05), T2DN £8 VASH-1,Nesfatin-1,SDF-
1 KF%5 T2DM % # . FBG,HbAlc, HOMA-IR ,RBP,UA ,UACR.B,-MG,BUN,Scr,eGFR £ # 48 % t (P<<
0.05), VASH-1,Nesfatin-1,SDF-1 7/K-F & T2DN X 4 #) J& 5 % 0 B & (P<0. 05), VASH-1,Nesfatin-1,SDF-1
AW T2DN A AWl X T @A 0. 951,48 T & B F LW (Z - 4pp vasin = 3. 3087 = 5 nestins = 3. 5974
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Early diagnostic value of serum VASH-1,Nesfatin-1 and SDF-1 in type 2 diabetic nephropathy "
SUN Duo ,NIE Mingming .DENG Xiaojun
Department of Endocrinology . Jiamusi Central Hospital , Jiamusi , Heilongjiang 154000,China

Abstract:Objective To investigate the early diagnostic value of serum angiogenesis inhibitor protein-1
(VASH-1),Nesfatin-1 and stromal cell-derived factor-1 (SDF-1) in type 2 diabetic nephropathy (T2DN).
Methods A total of 92 patients with type 2 diabetes mellitus (T2DM) diagnosed and treated in the hospital
from March 2022 to May 2024 were selected as the T2DM group. According to whether T2DN occurred, they
were divided into non-T2DN group(n =58) and T2DN group (7 =234). And 105 healthy people who underwent
physical examination in the hospital during the same period were selected as the control group. The levels of
fasting blood glucose (FBG) ,retinol binding protein (RBP),serum creatinine (Scr) ,uric acid (UA) ,blood u-
rea nitrogen (BUN),B,-microglobulin (8,-MG) ,urine albumin and creatinine were detected by automatic bio-
chemical analyzer,and urinary albumin to creatinine ratio (UACR) was calculated. Glomerular filtration rate
(eGFR) was estimated based on KD-EPI formula. Glycosylated hemoglobin Alc (HbAlc) was measured by
glycosylated hemoglobin analyzer. The levels of VASH-1, Nesfatin-1 and SDF-1 were detected by enzyme-
linked immunosorbent assay. Pearson correlation analysis was used to analyze the correlation between VASH-
1,Nesfatin-1,SDF-1 levels and blood glucose,renal function indicators. Multivariate Logistic regression analy-
sis was used to analyze the influencing factors of T2DN. Receiver operating characteristic (ROC) curve was
used to analyze the diagnostic value of VASH-1,Nesfatin-1 and SDF-1 for T2DN. Results Compared with the
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control group,the levels of VASH-1 and SDF-1 in the T2DM group were increased,and the level of Nesfatin-
1 was decreased,the differences were statistically significant (P <C0. 05)., Compared with non-T2DN group,
T2DN group had longer duration of T2DM, higher levels of FBG, HbAlc, HOMA-IR, RBP, UA, UACR, ;-
MG ,BUN, Scr, VASH-1 and SDF-1,and lower levels of eGFR and Nesfatin-1,the differences were statistically
significant (P<C0. 05). The levels of VASH-1,Nesfatin-1 and SDF-1 in T2DN group were correlated with the
course of T2DM, FBG, HbAlc, HOMA-IR, RBP, UA, UACR, 3,-MG, BUN, Scr and eGFR (P <C0. 05). The
levels of VASH-1, Nesfatin-1 and SDF-1 were independent influencing factors for the occurrence of T2DN
(P<C0.05). The area under the curve of the combination of VASH-1, Nesfatin-1 and SDF-1 in the diagnosis of
T2DN was 0. 951, which was better than that of each single diagnosis (Z .mpination vasit = 3. 308 s Z combination -Nestatin 1] =
3.597 47 combinationspr1 — 4. 469, all P <C0. 05). Conclusion The levels of VASH-1 and Nesfatin-1 are increased and
SDF-1 is decreased in patients with T2DN, which are related to renal function and blood glucose. The combined diag-

nosis of the three can provide a theoretical basis for early clinical diagnosis and treatment.
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(5.64+1.57)4F, T2DN 4 h 5 18 4] . %z 16 4], 715
AR (60. 1249, 43) % , T2DM S FE (7. 2942, 23) 4,
ARRAE (1D T2DM 4454 LA F M SE 8 Widn ™, 25
Ji§ i B (FBG) = 7. 0 mmol/L. ¥ 1k Il £1 & M
(HbAlce)=6.5% , H Iz % B i 2 3058 (OGTT) 2 h
IMAF=11.1 mmol/L, W2 FEE—T, HEH£L
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I WLEF (Ser) JRER (UA) (LR R & (BUND (B, - BR i
M (B,-MG) K JRE H H1 & 11 ILEF I 1H 55 UACR, %
F KD-EPI A R 118 eGFR. 4k Ifi 4T & 11 4 B1 1YL
(E A, MQ-6000) K] HbAlc /K, 4 B3k
RICAHPE AL (B IS, Cobas) K I 25 i g 15 2, B 5
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1.3 Siitaphb B R SPSS25. 0 #14: #E 47 5048 Ab
PR, RIER ST E R R o+ XR.H
HHERH ¢ K5 THECTE R LB BRI A 7 R R
Pl b & ok X7 K 885 SR Pearson A G 43
VASH-1.Nesfatin-1.SDF-1 7K F 5 ifi b . & T i 48 47
AR SETE s R Z & Logistic [BIIA43#r T2DN % 4
FISZ IR R 2 5 R 2R & TAE R 1E (ROC) fh £k 5 #r
VASH-1.Nesfatin-1.SDF-1 % T2DN & 4 (42 Wi
H.Z KB KA THBRAUO M ES, U P<
0.05 WEFHGI¥E L.

SDF-1 /K- ek % BB LA T2DM 20 2R3 | il g &5
TR, 2 5 G2 (P >>0. 05); T2DM 41 1l
5 VASH-1.SDF-1 /K- F Xf 41 , Nesfatin-1 7K FAIK
TR EF A G FE L (P<<0.05), W1,

2.2 JF T2DN ZHH T2DN 4 — %kt b4 T2DN
WL A T SRR A R LA, 2 R RS E R X
(P>>0.05); T2DN #1 T2DM J5 24 JE T2DN 4 K, i
4845 (FBG. HbAlc, HOMA-IR) . ¥ I fiE 45 br (RBP.
UA,UACR,B,-MG,BUN, Scr) X Ifi. 7§ VASH-1, SDF-1
K- T4E T2DN 41, eGFR, Nesfatin-1 {& T3 T2DN

2 % ® M, EF A E L (P<<0.05), Wk 2,
2.1 XFHE4L AT T2DM 415 VASH-1, Nesfatin-1,
x1 YER 4R F1 T2DM A% VASH-1,Nesfatin-1,SDF-1 7K E L8 [n( % )8 = 45]

i H Xt B2 (n=105) T2DM 4 (n=92) 1/x? P
5D 56(53.33) 43(46.74) 0.853 0. 356
AW 57.64+7.12 59.25+8. 57 1. 440 0.152
BMI(kg/m?) 22,1442, 23 22.59+2, 38 1.369 0.172
W% A 51(48.57) 53(57.61) 1.607 0. 205
R 41(39.05) 38(41. 30) 0.104 0. 747
CEiE 33

o 1L 47(44.76) 43(46.74) 0.077 0. 781

15 1M A AE 23(21.90) 28(30. 43) 1. 860 0.173
VASH-1(ng/L) 215.37+65. 48 476.20+146.73 16. 446 <20. 001
Nesfatin-1(ng/L) 2.76+0.73 1.594+0.48 13.090 <0. 001
SDF-1(ng/mL) 1.8740.41 4.55421.47 13.088 <<0. 001

%2 4 T2DN 8% T2DN B— M E R L8 (%) 8 v £5]

i H 4k T2DN 4 (n=58) T2DN 4 (n=34) t/x* P
PR ) 25(43.10) 18(52. 94) 0.833 0. 361
AEIE () 58.74+7.62 60.12+9. 43 0.767 0.445
BMI(kg/m?) 22,7342, 25 22,3542, 36 0.768 0. 445
% A 32(55.17) 21(61.76) 0. 381 0.537
eli] 23(39. 66) 15(44.12) 0.176 0. 675
B I AP

P (A 26(44.83) 17(50.00) 0.230 0.631

1o 1ML i 15(25. 86) 13(38. 24) 1.550 0.213
T2DM 5 2 (4F) 5.6441.57 7.2942.23 4.152 <20. 001
JIIREER A

FBG (mmol/L) 6.5441.92 7.8342. 54 2.755 0. 007

HbAlc(%) 7.38+1.85 8.67=2.14 3. 045 0. 003

HOMA-IR 4.36+1.28 6.27+1.54 6.403 <<0.001
ERZE L

RBP(mg/L) 58.47417. 32 73.56422.15 3.633 <<0. 001

UA(pmol/L) 314.62472. 43 438.27483. 54 7.465 <0. 001

UACR(mg/g) 24,3845, 34 83.27423.75 18.181 <<0. 001

8,-MG (mg/L) 3.5740. 84 4.28+1.17 3.375 0. 001

BUN(mmol/L) 6.2441.68 8. 262,47 4. 662 <<0. 001

Ser(pmol/L) 74.15415.08 137. 64425, 81 14.917 <<0. 001

eGFR[mL/min + (1.73 m*)] 107. 43416, 24 52.17+7.58 18. 654 <0. 001
VASH-1(ng/L) 418.674121. 83 574.354-184. 43 4. 874 <<0. 001
Nesfatin-1(ng/L) 1.75240.52 1.3240. 37 4.230 <<0. 001
SDF-1(ng/mlL) 3.86+1.24 5.74+1.87 5.795 <<0. 001

2.3 T2DN 4 VASH-1.Nesfatin-1.SDF-1 7K 5 |l
VEFEAS T DI REFS b AH =0 87 T2DN 41 VASH-

1.SDF-1 7k ¢ 5 T2DM J5 . I B #8 45 ( FBG.
HbAlc.HOMA-IR) . ¥ TjREFE 45 (RBP.UA ,UACR,
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B,-MG .BUN, Scr) ¥ &2 IEAH 3¢ (P <20. 05) , Nesfatin-1
5 T2DM ¥4 #2 . Il ¥% 48 4% (FBG. HbAlc, HOMA-
IR) . ¥ Th BE 5 A% (RBP. UA, UACR, B,-MG., BUN,
Ser) ¥R MA I (P<C0.05), VASH-1,SDF-1 5 G-
FR & i #H 5, Nesfatin-1 5§ eGFR £ 1F #H 5 (P <
0.05), W% 3,

2.4 ZHE Logistic [MH4#1 T2DN k& A= B 5% i [
%  FBG.HbAlc, HOMA-IR ¥J Jy Ifil ¥% 45 #% . RBP.
UA .UACR.B,-MG.BUN, Scr ¥4 ' T BE 35 45 , $01L
LI VASH-1, Nesfatin-1, SDF-1, HbAlc, Scr & 4 A%
WO ELEA L JFEM AL T2DN kA4 (1= %
HL0=FKREE) HHZ G, 1T Z N E Logistic 1114

S H

T, 45 B W ok, VASH-1. Nesfatin-1, SDF-1 5
HbAlc.Ser A HA £ &4 M, VASH-1,SDF-1 F+
e T2DN & A il 57 5 5 I 2, Nesfatin-1 T} & J2&
ST AR P 2 (P<<0.05), W34,

2.5 1% VASH-1.Nesfatin-1.SDF-1 7K % T2DN
KA W M VASH-1, Nesfatin-1, SDF-1 8
LW T2DN & 4= f AUC 43 %11 K 0. 817 (95% CI
0.723~0. 890).0. 801 (95% CI 0. 705 ~ 0. 877) .
0.737(95% CI 0. 635~0.824), =HBH LW
AUC K 0.951(95%CI 0. 885~0. 985) . 1 T & A #
MALWE(Z s vasis = 3. 3087 - s i xewturins = 3. 597
Z =5y ppspr1 — 4. 469 W P<<0.05), WLFES,

x3 T2DN £H VASH-1,Nesfatin-1,SDF-1 7k F 5 M #E 545 S I gE IR iR tE K 2
VASH-1 Nesfatin-1 SDF-1
i H
r P r P 7 P

T2DM %5 0. 458 <<0. 001 —0.484 <<0.001 0. 424 <<0. 001
i

FBG 0.472 <<0. 001 —0.465 <<0. 001 0.501 <0. 001

HbAlc 0. 465 <<0. 001 —0.533 <<0.001 0. 487 <<0. 001

HOMA-IR 0. 468 <<0. 001 —0.534 <<0. 001 0. 455 <<0. 001
B D1 e 4 A

RBP 0. 451 <<0. 001 —0.472 <<0.001 0.519 <<0. 001

UA 0.463 <<0. 001 —0.486 <<0. 001 0.527 <<0. 001

UACR 0. 458 <<0. 001 —0.475 <20. 001 0.512 <20. 001

B,-MG 0. 492 <<0. 001 —0. 484 <<0.001 0.478 <<0. 001

BUN 0. 466 <<0. 001 —0.581 <<0. 001 0.524 <<0. 001

Secr 0. 459 <<0. 001 —0.556 <<0. 001 0.476 <0.001

eGFR —0.483 <<0. 001 0. 475 <<0. 001 —0.512 <<0. 001

x4 £ A E Logistic B4 # T2DN £ £ mME X
ekt
H L& B SE Wald X* P OR 95%CI
VIF 7%
VASH-1 0. 944 0. 342 611 0. 006 2.569 1.314~5.022 6.157 0.162
Nesfatin-1 —0.559 0.214 . 814 0. 009 0.572 0.376~0. 870 4.235 0.236
SDF-1 0.736 0. 281 . 684 0. 009 2.088 1.204~3. 622 3.473 0. 288
HbAlc 0. 220 0.125 . 096 0.078 1. 246 0.975~1.592 5.196 0.192
Scr 0. 623 0.371 . 822 0.093 1.865 0.901~3. 859 2.137 0.468
x5 Ini%F VASH-1,Nesfatin-1,SDF-1 7k 3t T2DN % 4 B2 B ) &

i H AUC 95%CI P e e I S REUE(%) RREOD AR
VASH-1 0. 817 0. 723~0. 890 <<0. 001 495. 216 ng/L 76.47 75. 86 0.523
Nesfatin-1 0. 801 0.705~0. 877 <<0. 001 1.518 ng/L 73.53 70. 69 0.442
SDF-1 0.737 0.635~0. 824 <<0. 001 5.364 ng/mL 82.35 56. 62 0.410
AL 0.951 0. 885~0. 985 <<0. 001 — 88. 24 89. 66 0.779
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473

VASH-1 & —Fp 40 W 780 85 11, 32 %8 iy o 2 40 Jif
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Rt HOK B a & A Y . VASH-1 7E48 IR 9k
078975 A8 Hh A, & 4% T EE AR L B DR O R ) I A AR
H M T VASH-1 KT 55, I 5 05 PR 95 B2 L B 9
7 AR B R I B | I B 48 AR S E A OGS P R 5 AR
S KU R Z Y L T2DN HRH I35 B S T RE S5 4% .
SNE T I VASH-1 K F-TF & . VASH-1 5 5 # fi f2
JE RAE R A K ARBESE . T2DM 41 VASH-1
KO T X4, T2DN 41 T2DM J5 #£ 48 4F T2DN
HE L mEFE R (FBG.HbAlc.HOMA-IR) . 5 Th g 45
Fr (RBP, UA, UACR, B,-MG, BUN, Scr) M Ifi %
VASH-1 /K& F3E T2DN 41, eGFR % T4 T2DN
4, [FE, VASH-1 5 T2DM % 2 | B 35 45 L 5 D) g
TeAnEL A M e PE . $EoR . R ek o o M 2% 22 T AE 3
VASH-1 43 #5117 4 i2F 1 8 A BR, 5 80CE 240 .

Nesfatin-1 J& #4122 ik B/9NMHE K FQ 32 14 89 24 i
FEY) L HR A R SE LR T B R T A RS PO
EERIK. S HEeRREN P IS, [ A, Nesfa-
tin-1 W FEAE TF L2 AR A 40, 35 AR B 4008 L 5
U7 JE R RS 3 e R 22 T e B R 8 T T Bl ok U
DEERAE A FE T D S W AN, Nesfatin-1 7] 4
R R S 2 U . BB Ah . Nesfatin-1 B #7IE
R AT LATE o AR 2510 035 B 400 i mp %) JR 5% 35 Rk
I H B Al LL LA A8 A 9 Ty 28 1] 5 A A i B
T2DM f## Nesfatin-1 K54 . 3+ 5 HOMA-IR £
TASE . #E T2DM 2 Wi h B B i e s b . A
55, T2DM 4 Nesfatin-1 K FAK T X B4, 5
T2DM J5 F2 | MG A5 B D REF8 b A O, HOKE T
2 T2DN LKA gy m~r PR £, X #78 Nesfatin-1
A g o R Y S AR I T2DM 1 L R4k

e LW 2 5% 0 S BOF 05, 2 2 T2DN i g, HoK
S AIG B 7 R

SDF-1 J&—Ff/No 8 BT, 35 28 B 2 ot 4
JHL L PN B2 A0 | BT A 2 S 22 ol A A AR A TR A
LU B A PR AR A T RE A BT R TR e B R R, 3
Lk B S L A0 A AR R E B R, R
20 J6 0 B ZT A 20 7 A T i REIR 2SR AT ] 3 ax
SO i 43 16 SDF-1, 580 4 i 40 M 76 B E R4, kA&
B /NERBEAL L 20 B R AR TR . F5E & 3L, T2DN
B SDF-1 KB i & T 54l T2DM 4.5 k&
R R IEFC, 5E IR 2 AUAH ¢, & T2DN E A/
Mar R R RN AR RS Z MR, T2DN
AL SDE-1 7K F+ i, i 5 T2DM 55 #2 | 1 B 45 5
B DIREFE R B A A SCHE . $278, T2DM /B & & I p R
SARERE M T SDF-1 /K, 3 3480 N 76 B Ik iy
TR (RSB D RE RE AR . K OF w14 K 7 Fn
P05 b XA B S B 5T & L SDF-1 5
T2DN & 24 h JREE A 5 HA A G, 65 & A4
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