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CGHALE R TR ERAERA 430012)
H OE.BH #HidhaFARmiest AR F-1(SDF-1), ¥ &4 am je o IR B AR £ B8 & & (NGAL) , f= ik % (Copeptin) 3T 4% s

S5 B % (DND & & B 20 s B4 69 35 7 A TG 3 . ik B 2014 46 A £ 2016 4 6 A%k 158 # DN & & AR 3E K & & / ILEF
W ACR ¥ &5 54 EFHEGRANAL =52 MEFEGRAMA LA, n=48), K FE G KACP U, n=58),%
BT A0 B4k AR EAE A fE R 3T, B A ELISA &4 & 41 f 7F SDF-1,NGAL,Copeptin K., £ 8 NA 4 MA @4 .CP
Y A E 4 (FPG) KT & 38 20 (BMD L4848 fn 22 % & (HbAle) Mk B 435 35 2 (HOMA-IR) . Z B8 b (TG) | % A2 B 82 (TC) (A&
FEEG(LDL-C)  f kB 7 & C(Cys O, ik & & 3 & (UAER) . SDF-1,NGAL, Copeptin K F & F 4 & 2+ 8 28 (P <<
0.05), & % &g & & (HDL-C) & F 4& B 2+ BB 20 (P<C0. 05), MA #1,CP %41 FPG,BMI, HbAlc, HOMA-IR, & f # , Cys C,
UAER,SDF-1,NGAL,Copeptin & F & F NA 28 (P<C0.05),CP 241 Cys C,UAER,SDF-1,NGAL,Copeptin & F & F MA 4 (P<
0.05), % Spearman 3 [ % 4 #7 , 7% SDF-1 55 FPG,HOMA-IR,Cys C,UAER 2 {48 % (P<C0.05),NGAL 5 HOMA-IR,Cys
C.UAE 2 485 (P<{0.05),Copeptin &5 Cys C,UAER 2 &E A48 % (P<0.05), £ Logistic ¥ B % % # . HOMA-IR.Cys C.SDF-
1.NGAL,.Copeptin & DN & £ 6§ 5 £ % B . K H T4E4 42 (ROC) W £ 447 . £ & SDF-1.NGAL . Copeptin % B DN 9
% F@RAUC) 5 51 4 0.842.0.812,0. 805, £ ik SDF-1.NGAL,Copeptin & -F 5 F 8 DN £ £ ZF 348 %, T4 4 DN £
A5 B FE AR
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The value of SDF-1,NGAL and copeptin levels in the early diagnosis of diabetic nephropathy
LUO Ping .MAO Jiming /WANG Hao ,YAN Xueying .WANG Ting

(Department of Laboratory, Hankou Hospital of Wuhan .Wuhan . Hubei 430012 ,China)
Abstract: Objective To investigate the diagnostic value of serum stromal cell-derived factor-1(SDF-1), neutrophil gelatinase-
related apolipoprotein(NGAL) ,and peptide peptide(Copeptin) in patients with diabetic nephropathy (DN). Methods 158 patients
with DN were enrolled from June 2014 to June 2016. The patients were divided into normal albuminuria group(NA group,n=52)
and microalbuminuria group(MA group,n=48) , clinical albuminuria group(CP group,n=>58) accorded to urinary protein/creati-
nine ratio(ACR) ,40 healthy subjects were selected as the control group, the clinical data of each group were recorded,Serum SDF-
1,NGAL and Copeptin were detected in all groups. Results The levels of fasting glucose(FPG) , body mass index(BMI) , glycosy-
lated hemoglobin(HbAT1c¢) .insulin resistance index(HOMA-IR) , triglyceride(TG) . total cholesterol('TC) The serum levels of SDF-
1,NGAL and Copeptin were higher than those of the control group(P<C0. 05) , while the levels of HDL-C,Cys C,UAER, HDL-C
were lower than those of the control group(P<C0. 05) , while HDL-C was lower than the control group(P<C0.05). UAER,SDF-1,
NGAL and Copeptin levels in the MA group and CP group were significantly higher than those in the NA group(P<C0. 05). The
levels of Cys C,UAER,SDF-1,NGAL and Copeptin levels were higher than those in MA group(P<C0. 05). SDF-1 was positively
correlated with FPG, HOMA-IR,Cys C and UAER(P<C0. 05) ,NGAL was positively correlated with HOMA-IR,Cys C and UAE
(P<C0. 05),Copeptin was positively correlated with Cys C and UAER with Spearman single factor analysis(P<C0. 05). The area
under the ROC curve of serum SDF-1,NGAL and Copeptin were 0. 842,0. 812 and 0. 805, respectively. Conclusion Serum levels of
SDF-1,NGAL and Copeptin are closely related to the occurrence of early DN and can be used as an early diagnostic indicator of

DN.
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1 #REHE

1.1 ¥R 2014 4 6 J] & 2016 4F 6 J1 L HRIZBE N 4 W
FHCE /Y 158 4] DM 835, 99 A ARk - (1) 35 EDE PR IR Vp 23 I
T BE R Hr 2 2009 4E 452 B9 DN 2 i ™ . (2) 24 h JR
HHERKT 0.3 g HAAT 1.0 g, (OHOBYEZFRNBRES.
(O A 01 1 2% B B 2 (S R D o i it . HEBR AR UE . (D&
JEEMER R . (2 A RIERGNETRWH . (3D IR
O L R B SRR AN 45 . AR B IR 2B O/ JILIEF L 1B (ACR)
O3 R IE E U R4 (NA .0 =52) . % J LB K T 8. 26
mmol/L, ACR<C30 mg/g; i i&H HIRHAMA H ,n=48) . =
& 1A% KT 8. 26 mmol/L, ARC 5 30~300 mg/g; lIfi /K1 26 1
JR(CP 4, n=1>58) . %5 & Ifil # KX F 8. 26 mmol/L., ARC>300
mg/g. 73 PRI 40 B4 FE PRk &y il e X B 2H . BT A B 5Tk
RN B AR KA HEBR B UEAS 28 oA HEBR 47 o 5 DN

BEME .

1.2 Kk

L2.1 R R IEAER R AAT N R IEA
B AR R A IR L L A R R 50(BMD . BMI
=R (k) /B (m?)

12,2 A5 D0 B i g /K P R ARG IR H B RS R A # K
I 3 mL {5 X AR 2 R G 2 K s R AR i Bk il 3 mL, L 3 000
r/min, #0242 5 om B0 MR AR AR, IF B MK . A DL S
2 EIR e AUS800 4 | 3l A Ak 43 B A ke TN 4% 21 = Tk H b
(TG G JEFEEECTO AR% Z I E A (LDL-O) MKk . &M
i E ACCU-CHEK Ifil 54304 1 #5 241 25 I 1 B (FPG) (% J5 2 h
MW (2 hFBG) . FH 05T 6 98 36 4 I 25 1 Ji ) 26 (FINS) 7K
L i B R S HE B 45 50 (HOMA-IR) , HOMA-IR = FINS X
FBG/22. 5, >k I & 4l & L Uk 2 46 DU 2% 40 0 b 1 20 25 &

(HbAlo),

1.2.3 R EILSA @A AR EY DN ZETE R7:00
HE 28 PR S FF 6 WOHE PR, 1 T ELTSA 25 K5 it 4 & C(Cys
O JRIEE A HEM R (UAER) . Cys C X7 & F 46 5 Fi f 2
AR ARG R B UAER 32 7] & o 8 C B i) A2 iR A
B 2> W) 4 4k, SDF-1 4250 &y b i =F 4 52l A BR 2 vl 42 it
NGAL 50 & il B 84 Y B A B2 W) #2 4, Copeptin
W E b at T AR R A B A R SR AL, 4 A R R
MRIR & B AT .

1.3 geitsesb B SR A SPSS19. 0 483t 8144 i 47 #5308 40 #r
THE BORME bR S #E AT IE A M Koy 22 S5 R I A7 A IE A A0 A 1Y
B LA 7o s HoR AR EL R ¢ K30 THECTE RN 4R
RGBSR o R 38, AH G M 43 7 5K il Spearman A 3¢
3BT R A2 K AR FRE (ROC) I 8 4> BT SDF-1, NGAL,
Copeptin 7 DN w1 [ B FI ff 6, P<C0. 05 g 25 5 4 i1 2
2 &% ES

2.1 HHABRMN G — R LSRR RILE  NA 4 MA
41 .CP 41 FPG.BMI, HbAlc, HOMA-IR, TG, TC.LDL-C, Ifi
R# .Cys C.UAER,SDF-1,NGAL,Copeptin 7K 3 & T ftt Jjé %
M40 (P<<0. 05), HDL-C ik T & B % B 40 (P<<0. 05)., MA
#H.CP 41 FPG. BMI, HbAlc, HOMA-IR, Iii JR & . Cys C.
UAER,.SDF-1,NGAL, Copeptin 7K F &= F NA 44 (P<C0.05),
CP 4] Cys C.UAER, SDF-1,NGAL, Copeptin /K F & T MA
ZH(P<C0.05) . 38 AP L AF I OB DRvs s 72 L Il
A RITR LR, 22 R RS THH E L(P>0.05), HA AT I
P, W&k 1,

1 FEMAN R —RAMRERRERILR (TL5)
41531 Bl 5B/ (/) RS L7 (20) ] 9o i CAF) FPG(mmol/L) BMI(kg/m?)
fi B %o A 21 40 22/18 48.6942.78 - — 7.024+1.45 25.2342.52
NA 4 52 27/25 48.02+2.72 2(1.26) 3.96+0.78 8.75+0.56 26.98+2.78
MA 2 48 26/22 48.1142.48 3(1.90) 4,0240. 80 9.224+0.72 28.5242.42
CP 4 58 30/28 47.9642.56 3(1.90) 3.90+0. 81 9.35+2.89 29.1242.58
F 0.153 0.708 0.302 0.202 16. 262 20.907
P 0.985 0. 548 0. 860 0. 817 0. 000 0. 000
2 57 5% (n) TC(mmol/L) TG(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L) HOMA-IR IfiL 7% 2 (mg/dL)
Xt e 4] 40 3.124+1.02 3.19+0.48 3.2940. 82 3.72+0.74 21.9842.45 2.1240.42
NA 44 52 3.69+1. 14 3.784+0.56 3.89+0.94 3.18+0. 66 66.98+5.78 3.45+0.53
MA 4 48 3.784+0.95 3.8240.69 4.08+0. 63 3.09+0.78 68.2346.12 4.68+0. 88
CP 41 58 3.80+1. 34 3.904+0.72 4.1040. 88 3.10+£0. 80 69.12£6. 82 5.26+1.02
F 3.430 11. 555 8.996 6.914 69.411 15.011
P 0.018 0. 000 0. 000 0. 000 0. 000 0. 000
215 1% (n) Cys C(mg/L) UAER(pg/min) SDF-1(mg/ml.) NGAL(ng/ml) Copeptin(g/L)
Xf B 21 40 0.75+0.12 11.52+2.78 0.72+0.12 51.85+3.98 0.26=+0.08
NA 41 52 1.6940. 36 15.9843. 69 1.1240. 29 178.6945.72 0.78+0.21
MA 4 48 2.45+0.48 112.6345.98 1.7840. 34 215.33+7.02 1.1840. 39
CP 4 58 3.26+0.59 158.96+6.72 2.53%+0.48 295.36+8.23 1.5940.52
F 28.23 101. 18 261.73 109. 82 119. 08
P 0. 000 0. 000 0. 000 0. 000 0. 000

1 — Fm TR



. 2084 - Kogh ¥ 5 WK 2017 4 7 F 4 14 %% 14 3 Lab Med Clin, July 2017, Vol. 14, No, 14
*x2 i SDF-1 ., NGAL,Copeptin 518X E#rpIHE X4

TiH FPG BMI TC TG LDL-C  HDL-C HOMA-IR [/} CysC  UAER
SDF-1 r 0.325 0.120 0.142 0.112 0.114 0.117 0.355 0.116 0.312 0.322

P 0.001 0.563 0.711 0. 689 0.512 0. 447 0. 000 0.539 0.008 0.005
NGAL - 0.110 0. 140 0.122 0.130 0.126 0.125 0.317 0.132 0. 320 0. 345

P 0. 455 0.502 0. 189 0.511 0.413 0.712 0. 006 0.558 0.002 0. 000
Copeptin r 0.116 0.115 0.126 0.114 0.129 0. 145 0.137 0.158 0. 342 0.310

P 0. 622 0.623 0.610 0.598 0. 602 0.557 0.602 0. 623 0. 000 0.000

2.2 [ SDF-1.NGAL,Copeptin 5 XFAR I HEHE £
Spearman F. [F & 4> #f 0] % 1fil i SDF-1 5 FPG. HOMA-IR,
Cys C,UAER & [F#2¢ (P<C0. 05) ,NGAL 5§ HOMA-IR,Cys
C.UAER £ IF#f ¢ (P<C0. 05), Copeptin 5 Cys C,UAER &
EAH 3 (P<<0.05), W3 2,

2.3 B DN Z WK Logistic [l 17238 A& R DN K
FAS . LA DN RAEMAMXCH Z B A R T2 R E
Logistic [A] I 4> #f . 45 & & ;& HOMA-IR, Cys C. SDF-1,
NGAL,Copeptin J& DN B4 M7 G EHE ., W 3.

*3 BEH#i DN & [F & Logistic B34 #7

Ak WIHERE b2 SE OR(95%CD P
HOMA-IR 0. 425 0.112 0.213 3.722 1.125(1.011~4.963) 0.002
Cys C 0. 556 0.145 0.369 5.442 1.856(1.326~5.126) 0.000
SDF-1 0.523 0.138 0.358 4.632 1.785(1.236~6.325) 0.005
NGAL 0.517 0.133  0.342 4.369 1.365(1.085~5.023) 0.004
Copeptin 0. 563 0.145 0.359 5.789 1.224(1.002~7.526) 0.000
2.4 SDF-1.NGAL,Copeptin 7£ DN /1y if I (£ 3% 3k

FH TAERAE (ROC) #2843 #7 . LL UAER™>30 mg/24 h Jy il 7
& , I3 SDF-1,NGAL, Copeptin £ DN iy ROC f1 £k T R
(AUC) 433134 0.842.0.812.0. 752, W3 4 fnE 1.

x4 SDF-1,NGAL,Copeptin #£ DN 1 g4 [z FH &
) 95%CI
5 H AUC  FiifEis P -
IR kIR
SDF-1 0.842 0.042 <C0.01 0.770 0.918
NGAL 0.812 0. 045 <C0.01 0. 740 0. 906
Copeptin 0.752 0.052 <0.01 0. 690 0. 898
100F i —
’ = )
80 ,J o
s
& 60} —— SDF-1
= i — - NGAL
# s
g 40F Copeptin
20"
:l
g
oL N N "
0 20 40 60 80 100
1455 14(%)
B1 ROC B %
3 4t ®

DN J2 R PR 51 AR 48 1 20, J8 8 R By ACR> 30

mg/g 8l GFR<C 60 mL « min ' « 1.73 m *. HuEj% DN 2 ¥
1) 4 A U Sk B T A AL 405 M AR S e R R v LSRR
HEERRE. BEAK UAER fE4 DN AY2 idr e, B} UAER
9 30~300 mg/24 h & 5 DN Bl 8 4 5 7 i2F i b 31K
A PR — B PR A D R R BRE E T RE S T I L e
B RE R S KB . Bk UAER 2 2 13E4 DN fiy 8 %
AR RS AE B SR S5 A 232 19 T2DM B 4 UAER
E# M GFR<C 60 mL » min ! « 1. 73 m %, [A It % 4l {k 5
UAER %} DN W2 Wi B 77 76— 5 i Jm BRAETT . -3tk L 5
BT 7 1 B 10 AR AR o R R R B 3R 9T DN B H %
I PR 2 3L

SDF-1 J& F P9 40 i & CXC a1k 8 M8 K, & 3 4 & 3L
W) B b vE i L T2 AR TE T I
PRS0, 2% 1 2 AN i b, T S 50T R A T R B 8 I 4 5l i
P BT DN R OR 77 7E 4 BN P9 R B g A
15, R ERAL SU 4L T SDF-1 1] 34 Jin AL 4 it 4 458 405 782 B3 fi
RAEANNIT RS 2 A b IR i B NER B RO RERE AL . AR
WFFE NA 20 .MA 20 .CP 2] SDF-1 /K -5 T fd BE X B 41 (P <<
0.05), MA 41 .CP 41 SDF-1 7K ¥ % F NA 41 (P<C0. 05),CP
#H SDF-1 K F & T MA 4H (P<<0.05), £ K % Logistic [0 I
Iy M 45 R Bk SDF-1 42 DN % A i il 57 6 B [ 2L 42K I 7
SDF-1 7K Ft i 7] 42 #E DN S 1% il J& . L AT BB MLl oy SDF-1
BAWAEM B RAE . 7K F SDF-1 8 RUAR 3t 20 4% 2 Jd
R F-1 A FRE A TR R OB T 5 A% 20 i /2 DN
WYz B DN I 0 R 1 B A T 5 A A 3 S M
ANERISSSTEIANE il B AN o R AN TR = e
5.

NGAL BA5 2+ 5 8 (1 P 32 T Rk 7T 5L 4R /)
1 B At M A B TR A R R IS R R N
AT . T B NGAL Al 3% S ] 78 5 40 i 1) 8 /N4 B
AL AT B /NS LR AT E . AR R BOR, NA
H MA #H .CP H NGAL /K& T e 4 BL4H (P<0. 05) , MA
20 .CP 41 NGAL 7K 55 T NA 41 (P<<0. 05),CP 241 NGAL 7
i F MA 4 (P<C0.05), £ % Logistic [l 543 #7 25 31
A NGAL J& DN kA ik 7 fa s [N & L 3878 NGAL Bk T
5B IeA KA, BT RE S 508 M g M OB RR AR, gk koK
SF- 55 1 M B 0 0 1 R AR Bt R B DDA G L E DNJR R I IE R
i E & B NGAL KFF+5 w7 2 DN bRt .

Copeptin J& T-h& 2 B2 il [ 5 (AVP) C 2 5 3 43 bk BE 1. 7%
Copeptin — T4 A 4 J2 56 0 9 A 1) 22 bk ik 4 o 30 47 ok — 001
Fu4 i, Copeptin F 3k K- T+ 5 8 (1R 09 & 4: %5 148 560,
Zhu DB SE ARGE L 1 Copeptin /KSF-5 B /NERIE K L B T fig
22 VB I BB RS R A A 5. Velho %1 % DN A R
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HH AVP Z R 455050 5 KBRS E [ K B35, 42 5
AVP ZREIE T S BOF IRE T M. AR WF5E NA 41.MA 41 .CP
2l Copeptin 7K -5 F {g FE X B 41 (P<C0. 05), MA 4] .CP 4]
Copeptin /K5 F NA 44 (P<<0. 05),CP 4] Copeptin /KF &
T MA Y (P<<0.05), £ K Logistic [8] 19 43 #7 45 2R IR
Copeptin #& DN &4 [ 4l 57 fa & B K . Ui B Copeptin 1] 5] 2
B b M 2 L O 3 BOURE R R NP T S ae B 4 5 e Ah B
BE T Mt — 25 8 S IR A 2 R 5 KO R -1l B 5k R
B 740, 30 AVP 43 W 5% #F — 2 & DN $ifii. & ROC
ik 43 A M, UAER>30 mg/24 h il SH{H . 1l & SDF-1,
NGAL, Copeptin 2 i DN [ AUC 4 7 % 0. 842, 0. 812,
0.752,AUC ¥ KF 0. 7,427 IfiL i SDF-1,NGAL, Copeptin £
DN 12 Wt o B A 45 19 1o A1

2 LRk, I SDF-1,NGAL, Copeptin 7K - 5 K. #] DN
KA YIRS, T VE S DN RS W6 45 .
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