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[Abstract] Objective To explore the diagnostic value of serum vasohibin—1 (VASH-1), fibroblast growth factor-23 (FGF23) and uri-
nary B2-microglobulin (82-MG) in diabetes nephropathy (DN). Methods A total of 115 patients with DN who underwent treatment at the
Central Hospital of Jiaozuo Coal Industry (Group) Co Ltd from January 2022 to May 2023 were selected as the DN group, and 60 healthy exam-
inees from our hospital were regarded as the control group. The DN group was separated into normal albuminuria group (A group, 35 cases), mi-
croalbuminuria group (B group, 41 cases), and macroalbuminuria group (C group, 39 cases) based on 24—hour urinary albumin excretion rate
(URER). The levels of serum VASH-1 and FGF-23 levels, urea, creatinine levels, and urinary B2-MG levels were compared; Pearson method
was applied to analyze the correlation between serum VASH—-1, FGF-23 levels, urea, creatinine levels, and urinary 32-MG level; multivariate
logistic regression was applied to analyze the influencing factors of DN occurrence; receiver operating characteristic (ROC) curve was applied to
analyze the diagnostic value of serum VASH-1, FGF-23 combined with urine 32-MG for DN. Results The levels of serum VASH-1, FGF-
23, urea, creatinine levels, and urine $2-MG in the DN group were obviously higher than those in the control group (P<0.05); the levels of se-
rum VASH-1, FGF-23 levels, urea, creatinine levels, and urinary B2-MG in group C were obviously higher than those in group B and group A
(P<0.05); the levels of serum VASH—1 and FGF-23 in DN patients were positively correlated with urea, creatinine, and urinary B2-MG (P<
0.05); the levels of serum VASH-1, FGF-23 levels, urea, creatinine, and urine B2-MG were risk factors for DN (P<0.05); the combined diag-
nostic value of serum VASH-1, FGF-23, and urinary $2—M for DN was higher than that of individual diagnosis (Z =4.389, P<

three combination—VASH-1
0.001, Z =3.117, P=0.002, Z, =4.556, P<0.001). Conclusion The serum VASH-1, FGF-23, and urine B2-MG

three combination-FGF-23 three combination-B2-MG

levels in DN patients are related to the occurrence and development of disease, and the combined diagnosis of the three is effective, which is ex-
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pected to provide certain clinical diagnostic value for the diagnosis of DN.

[Key words ] Diabetic nephropathy ; Vasohibin—1; Fibroblast growth factor—23 ; 32—microglobulin

B IR ' (diabetic nephropathy , DN) J& 37 4% IR *1 DNHAGITHRA—MHARLR
o 12 MBI A8 0 e 22— , 2 2R 3 B o 1 3 B e DN 41 X} IR o
WYL HTEZREMARSS T DN MR EmRR 3 (n=115)  (n=60)
WA R AR N I Bk B A AR AR AT AR (%) 61.33x6.35 60.58+5.22 0.786 0.433
FHB 52 7 R Vs & 1 R A I, (H AR 1 PR i 7 BMI(kg/m*) 25.02+4.41 24.23x4.75 1.095 0.275
IR, BN A, RS R e PEIILEICR) ] 0.0020.964
SR, AR BB DN A s fems, BiE N P 9(51.30) 31051 67)
BRI B, DN W s < 0M4B.70) 2914839
R R e R A O X MU AE U e I S (471 (9% ) 1.030 0.310
e S s ot
SRR LI U YIS . VASH-1 AT WA [ 5] (%) ] | ' 0.566 0.452
1}%%%1&%& HF-B1 (transforfning‘growth factor—Blj A 3732.17)  16(26.67)

RAVEHI™ . {H2 HHETOCT VASH-1 7€ DN B3 h 3Rk
A WF T D o AR 4k A K P S 23 (fibroblast
growth factor-23, FGF23) # i Sk — Pl 76 W 1 £ 6 15
MG BA S RE Y 1 5T, 32 A A o
Z: 5 RIgER L  HUIR S IR A R 4R & D At
W, B2—fERTE 1 (B2-microglobulin, B2-MG ) J2& H ik
L2 A 22 T A 1 20 B R I/ NSO B —Fh s B 1
X RAE S A BWRAE T . B2-MG 1E R B /NMER iR
AR, AT A L) T AE R U 1 R A B 15 12 IR
TR RS AR S AERIIMTE VASH-1,
FGF23 B AR B2-MG %I DN B .

1 #RETIE

1.1 — YR EHL 2022 4E 1 H & 2023 4 5 H 4
VESEE (S A1) A BR5TAEA 7 i R B BEscifs 19 DN AR
115 Bi/E A DN 41, 4145 24 h bR & A HEIER (24 houri-
nary albumin excretion rate, URER) , 5 DN 243k 22
WEPR R 2H (A 41, URER <30 mg/24 h, 35 fi]) =&
F R4 (B 2H ,30 mg/24 h<URER<299 mg/24 h,41 i) il
KEEE AR (C 24H, URER>300 mg/24 h,39 1) .
TE RIS AS BE 60 f51) ft e A4 4 25 A S %o B2 . DN 4
FO R A — Mgkt b3, 22 RIS 22 L (P>0. 05),
HAR M. W& 1. AR SRS Z bl St
(LS A2 H 2022 55[14] %)

1.2 PASHEBRRE 9 AbRHE : OFF 5 OB R &
JIE 5 955 I PR 2 97 i [ 48 B ) Hh 06 T DN Y2 b o
H s QBTN G R KB TR LI 58 25, 9F 5 A A
FHNE R B E  OURIRGOR S H o HEBR bR : O
A A B R s QPR I sk B B SR PR 5

T : BMLY SR 485
O = 1O TSI E VI RB AT A7 HoAth ™ F 5
I, oI R R A
1.3 Jiik
13,1 mRBOBHGI R ] BS-3508 4 A sl 41k 7>
U AE R v S S E/NEIDY il AN W NN | RT- 4 =X 4
T8 b5 , 0045 25 I 1A (fasting blood glucose, FBG)  H#4L
1t 21 5 H (glycosylated hemoglobin, HbAlc) K % FE g
A M [H B (low—density lipoprotein cholesterol , LDL—-
C) . =Bt H i (triacylglycerol , TG) LT R 2545
1.3.2 [fiLi VASH-1 .FGF-23 kK EAGI  FF A BF
FERT G T IR R B2 R A OR S huse ) 1714
i % kR 1L 3 ~ 5 mL, 3 000 r/min B5.0> 10 min, B F 3
FFI o 7™ ek FE Rl IR G 72 VR 3 3 ) 6 (b Vg i S
v A BR 2 F D) U B 34T I VASH-1 . FGF-23 ik
P b il
1.3.3  JRE (MIEWUEFKFRI e BE PR 2246 I 55
& (g I A W R A BR 2 7)) U B B A7 R R 1l
S, LT LI 5 6 0 000 2 >R UL 2018 4 A il 12k 15
(L E s AR BB BR 2 /) E , UV-1500 43606
FETE (R LM A BR A /D) TR
1.3.4  JR B2-MG & &K Jr A BF 7% XF G235 IR K
B IF RG24 /NP ISCER B FE XS G2 PR W T JC T R AR
PRI PR AF RN, SR ] B35 425 53 be il ik (BS=3508 4
A AL TR, 1 24 5T S0k A BR A B I SR B2-
MG & .
1.4 WEHEAR i DN At idg] A B.C 41 3 4
M5 VASH-1.FGF-23 /K JRZE WLEF & & R B2-
MG 7K 5 & FH Pearson 3 #E 47 L7 VASH-1,FGF-23
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K-S RE HUBFE & SR B2-MG 7K B AH M 4T 5
Sy AT I VASH-1.FGF-23 5 JR B2-MG Ht & Xf DN
Iz N A -

1.5 Siitegdrik A SPSS 25. 0 # #E AT K b
B, THE ORI G IES S, A des FOR, ALY
BOLECRH ¢ K5, 2 21 1] LBk B ) 22 T 22 5340
HE—25 P HL AR SNK—q #6560 5 118058 H) DT £
IR R YK R HZ &R logistic [11H 4347 DN
R B2 R 2R 2R T2 10 TAERE (receiver operat-

ing characteristic, ROC) il 26 5> #1175 VASH-1.FGF-
23 R B2-MG BX &%t DN B2 Wi, LA P<0.05 Jy
ERAAGIFFE N,

2 R
2.1 DN 5 X MAIE KRR L E DN 41 FBG,
HbAlc,VASH-1.FGF-23 JR % LB & & JK B2-MG

KA T IR AL, 25 AT GE i o B L (P<0.05) .
W32,

*2 DNASMRAIGKIEIRILE

E LD DN (n=115) X 1B 2H (n=60) ] PAE

FBG (mmol/L) 10. 64+2. 47 6. 11%2. 05 12.181 <0.001
LDL-C(mmol/L) 3. 96+0. 69 2.79+0. 58 1.631 0. 105
TG (mmol/L) 0.730. 23 0.67+0. 17 1.782 0.077
HbA1c(%) 9. 19+1.25 5.11x0. 76 23.132 <0. 001
VASH-1(ng/L) 585. 12+172. 53 386. 54+120. 11 7. 961 0. 006
FGF-23(ng/mL) 95. 65+25. 30 63.21+20. 88 8.528 0. 006
B2-MG(mg/L) 3.20=0. 85 2.260. 66 7. 468 <0. 001
HILEF (pmol/L) 93. 85+19. 27 62.21+15. 68 10. 961 <0. 001
pRZ (mmol/L) 7.45+1.94 5.06+1.43 8.419 <0. 001

1 FBG N2 M IMUHE , LDL-C IR B8 & (IR & B2, TG by —BEH ¥, HbAle ABEL ML 8 71, VASH-1 M I3 A s il B -1,

FGF-23 AT 4L KN F-23, B2-MG Ky B2-fERE A

2.2 341 VASH-1 . FGF-23 JRZ JWLEF& 2 R B
2-MG /KA 3 4Ly VASH-1.FGF-23 /K- | J®
R NS R B2-MG KL, Z R A G X
(P<0.05). C 4 HF MG VASH-1 . FGF-23 /K J®

WP R B2-MG KT BAM A4, 7
BG4 L (P<0.05) ;B 41 B & 1 VASH-1 . FGF-
23 K- R E PSR B2-MG KT A4, 2
SEGIFE L (P<0.05), WE3,

#3 34HME VASH-1.FGF-23.[RE ALEF& £ . FR B2-MG 7K F EL %5 (x+s)

205 1% VASH-1(ng/L) FGF-23(ng/mL.) B2-MG(mg/L) WLET (wmol/L) JRZ (mmol/L)
A 35 416. 28+116. 55 72.36x19. 82 2.760. 58 70. 09+16. 98 6. 46x1. 56
B4 41 592. 12+169. 11¢ 95. 87+25. 36 3. 19+0. 837 93. 66+21. 79" 7.39+1. 817
CH 39 729.27+226. 3772 116. 31£30. 1572 3.60£1. 1072 115. 37+28. 6972 8.39+2. 4312
FAH 28.530 27.103 8.580 35.257 8. 807
P1H <0. 001 0. 006 <0. 001 <0. 001 <0. 001

T VASH=1 g &AL il 26 1 -1, FGF-23 M EF 4L K N 1--23, B2-MG N B2- IR 11, 5 A A AR L, VP<0.05; 5 BAL L 4%,

2p<0.05,

2.3 L7 VASH-1.FGF-23 /K5 R & JILEF& 2 R
B2-MG K F M KAE M HT  Pearson Al &M 2 M &5
7R, DN B 75 VASH-1.FGF-23 /K 5R % L
B R B2-MG ZKF- 3 5 IE A G (P<0.05) . W3
4. 1,

2.4 B2 DN &A1 2 &K logistic BIH 4047 LA DN
JEE AN AR B (JE=1,7=0), L FBG HbAlc . IfiLiE
VASH-1.FGF-23 7K°F JR & JILEF & & R B2-MG /K
AR A AR (X SIE ) | SR HZ 2P ik ik T 2
K 2 logistic | IH 20 M o 45 R WoR | 3 VASH-1,

*F4 MmiFEVASH-1.FGF-23 XK ES5RE NESE. K B2-

MG 7K F 48 X o
VASH-1 FGF-23
H#
r{H PIE i P{E
B2-MG 0. 591 <0. 001 0. 649 <0.001
JILREF 0.522 0. 004 0.619 <0. 001
IR 0.527 0. 004 0.511 0. 006

1 VASH-1 28 10 A48 A2 B 8 11 -1, FGF-23 S iU 2F 4 A
HF-23,B2-MG N B2-flERE H .
FGF-23 JRZE WU & & IR B2-MG KF)8 DN &A=
HIfER R (P<0.05) . WL# 5.
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3w il 2 et (T
E y L %M .j_r_r.'—;ff . §¢ ,JJ:’. L
EREL ¥ ~a :oe 2 . _7_,,,,.;“’
B1 iy VASH-1.FGF-23 5K &K WL & & SR B2-MG /KPRy AE M
#5 HIDN LK % X logistic EITHHT HICE 128 DN (2B 90. 43% , = FH A XF DN
EISE . Wald g2 E T = 5k =4
K&K " FriETR ‘ P OR{H 95% CI 932 Wi ﬁ[ﬁl $#%$Z’E ZWi(Z S HIBEA-VASH-1 4.389,
X1 P =<0.001,Z - gy ror =3 117.P=0. 002, Z -z g vo=
1.333 ~
VASH-1 0.676 0.198 11.639 0.001 1.965 > 000 4.556 .P<0.001), VLK 2. % 6,
1.302 ~
FGF-23 0.754 0.250 9.102 0.003 2.126
3.470
1.322 ~
B2-MG  0.722 0.226 10.200 0.001 2.058
3.205
N3 0.845 0.231 13.395 <0.001 2.329 481~
. . . <0. .
3.663
1.373 ~ —— VASH-1
JRE  0.675 0.183 13.625 <0.001 1.965 ol vy
2.813 [ =P
WHOT -6.908 1.966 12.345 <0.001 0.001 - R T R R

T DN A i B0 , VASH-1 g U5 A= il & -1,

FGF-23 MR 4P 4k K 9 1-23, B2-MG 2 p2- ik 11 .

2.5 [IfiLiE VASH-1 . FGF-23 B4 JK B2-MG X DN )2
Wi DL E & A DN MR IARAS (R & =0, k4
=1), A VASH-1,FGF-23 FIJK B2-MG M IeA: 2, -
K FH TG logistic [ HREALKE =5 b5 TN AL 34 A 1551
EK 5 U ABE 25 ] B T 0 ARE 25 0 A Ay A 7 L 22 1
ROC &k, Z53REoR, MG VASH-1.FGF-23 JK B2-
MG il K BEA 2 W DN A9 T2 T R (area under the
curve, AUC) 43 5] A 0. 804 ,0. 867 .,0. 825 F1 0. 947, =

1R R

2 Il VASH-1.FGF-23 %4 IR B2-MG £ Wi DN (1)
ROC [k

3 g

DN 2 M8 BRI f5 WL B I A , 2 RO DA R

0B D RE R b ol , A IE 3 8 R (RO v R 2
R THH IR, 2R SRR BRI B SR, 2y
Sz —BEENEARZEE RS E TR,
PRIt , SRS 2 1 PRS2 LA DN Y 4 A g Jt =

%6 IMiE VASH-1.FGF-23. R B2-MG 7k F #5h F BX & Xf DN B2 B &
eI AUC PR (%) RYUE(%) T 95% CI IR EL
VASH-1 0. 804 95. 00 59.13 538. 88 ng/L 0.737 ~ 0. 860 0. 541
FGF-23 0. 867 95. 00 66. 96 89. 14 ng/mL 0.807 ~0.913 0. 620
B2-MG 0.825 90. 00 66. 09 2. 87 mg/L 0.760 ~ 0. 878 0. 561
=HA 0.947 88.37 90. 43 - 0.903 ~ 0.975 0.788

T VASH=1 M I A il 2 -1, FGF-23 M REF A K I F-23, B2-MG N B2 ER FE 1, AUC i 2% T i FX,
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AT F IR R R E AR A Wbr B k2
Wr DN & 4=

VASH-1 2 —F Py Bz 54 23 W 28 11, 32 I 48 A= B
PR I 4, AT T P 2 200 358 RN G S 52 i 1L A
A, DN SR Bl B LA A2 R VASH-1 38, a]
PR B I G5 37 17 982 I S W), A1 1 A8 PN R 1 o 1R
HapE e, ARWFIE DN BE IMTE VASH-1 K& FXF
M4, 5 Ren 5 WHER A5 R —3, 4878 VASH-1 Al figZ
5 DN KA HABFRZ5RAER L VASH-1 K F 5
DN A8 PRI 26 1 HE M 300G, BB A% e IV 1 & % -
VASH-1 ik LA BB TCF-B1 A G5 = i 1Y
IEH VR AR IR ARE R, 5 5 R E &R, SRS
JINER IS PN 2 A0 M K A ) R A 45 B B AR 0
KA R

FGF-23 %2 DB roRE I, 2D ek DA G A A i
BRI, ERT AR JA AN, 2 VB A8 B IR AE P9 1 At
A B OB, LAY R Tl R R ) EE L, AT i
B HE T Wl R R G HE T AR GE e, DN 4 I T
FGF-23 /K V3 , REIE S IRA MG FGF-23 /K-
TR T R A B A PRI 4, 5 Raji 46 0F
FAERIML, R FGF-23 5 DN K& A= A i 7™ B AL
UG, HEM FGF-23 54 KI5 Al RERZ ) FGF23 R
FAE 5 X, 0035 A S il 3% 1, 328 7 2 V) O X e T
(R EE IR, 5 35 R AR R a2

B2-MG J&/NorF 8 (AR, e 28 i B /hNER i g A
HEAR /NG, BAEIE R E LT, FRe e B /NS P
HEIRICHEATGIR I T R s, B
P B E KRR 1 IME , 5 B2-MG 76 R K
Fhi, I B2-MG ol HFIPAL B IE" . AR A
B, 5% REZHAH L, DN ZH IR U &5 5t K B2-MG 7K
PR TR IR, HORGEE R HR AL R L R &R L
BF 25 & R B2-MG 7K V-1 Tl 1 28 1 PR A B aliob
PRI, 588 N ZESE 2 W o 4 R I AR — B R IR K
WUEF & i R B2-MG /K325 DN kA4, HERIAK
FREAE I WU I & . HEMI PR B2-MG AKF- T Al B
23350 DN B EIR T AR S , I B2-MG 4 f At
g, S AR R B2-MG KR

I AM, DN BB I VASH-1.FGF-23 /K F 5 R
EOWUEF & 2 R B2-MG /K ¥ & IE A ¢, Ho I i
VASH-1.FGF-23 7K JR & U & & R B2-MG /K
FI48 DN KA Gk K2 $2R 17E VASH-1 . FGF-
23 JK B2-MG 7K ¥ 7] e 3 [F] 52 e A DN Y & AR &
B RENSIE o PR 2 LT & AT B R B, Vs VASH-
1.FGF-23 JR B2-MG B2 W1 DN B 1 AUC F1R
BB 39 M 0. 947 .90. 43% , 1 T = B, 27 1ML 35

VASH-1.FGF-23 B.A IR B2-MG i2Wr DN & HA &
JERIUE SR

25 I, DN B F M7 VASH-1.FGF-23 7KFLL K R
B2-MG /K- L, 5 DN BA K REYIM G, = H A
Wi DN B ORI, SR, AR A 380,
HRREHE— 20 M B =& M N R R, Je S k229 K
A 8 X 235 RAROIE — 25 B8 IF , IR AR Y =& INFEBX
2,0 = FAE DN KA A FBLE
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