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1 E-EE’J Wit ik 6 ARG 5 B Cys C 348 % % 0m (DKD) 45 Wi 4, ik M Z 41 4 DKD & % .47 4] DM
ur 53 4 4 B AR Fe 30 4] DM 4% ) R AR B &0 fiik 6 ARG 5 Mk Cys ‘7}@—.aﬂx A IBM SPSS23. 0 W—# 54 R

w\

rit s, SR DKD & # 6 kik Cys C.NGAL.al-MG.82-MG.TRF.RBP # mAL Bﬁbzf:%ﬂ?ﬂ}]i?ﬁﬁ‘ DM % % Fo i

/4< -, PAE3g 4 0. 000, ©A165 ROC W4 F @A % 4 0. 989,0. 991,0. 988,0. 994,0. 988,0. 991 F= 0. 990, JA JKi& #
CysC=0. 255 mg/L,NGAL=98. 5 ug/L.al-MG=11. 55 mg/L ;3%\/1(; 0. 44 mg/L, TRF=3. 15 mg/L.RBP
L #= mALB=22.5 mg/L # 7 R Z 2 ? W DKD,# B JE A 97.56 % 4 5 F 4 98.04% , J2 DM B F 35 REGH LT T
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Abstract: Objective To investigate the diagnostic value of urinary 6 proteins and cystatin C (Cys C) detection in patients
with diabetic kidney disease (DKD). Methods
DKD,47 patients with diabetes mellitus (DM),53 case of healthy checkup and 39 patients poorly controlled DM. IBM SPSS
23. 0 software was employed for statistical analysis in this study. Results
associated lipocalin (NGAL) ; al-microglobulin («1-MG) , 82 -microglobulin ($2-MG) , transferrin ( TRF) , retinol binding

protein (RBP) and microalbumin (mALB) in DKD patients were significantly higher than the DM and healthy subjects. P

Urine levels of 6 proteins and Cys C were measured in: 41 patients with

The levels of urinary Cys C,neutrophil gelatinase-

values all were 0. 000. Their receiver operator characteristic curve (ROC) showed that area under curve (AUC) were 0. 989,
0.991,0. 988,0. 994,0. 988,0. 991 and 0. 990, respectively. Diagnosis of DKD was performed using urine Cys C=0. 255 mg/
L.NGAL=98.5 pg/L,al-MG=11. 55 mg/L,B2-MG=0. 44 mg/L., TRF=3. 15 mg/L.RBP=1. 325 mg/L. and mALB=
22.5 mg/L in 7 items 2. The sensitivity and specificity were 97. 56 % and 98. 04 % respectively with their two results to di-
agnose DKD. The DKD diagnosis could be improved by 46. 15% in case for poor control of DM patients. Conclusion Com-
bined test of urine Cys C,NGAL.«1-MG,32-MG, TRF and RBP can make early diagnosis for patients with DKD. The in-
crease of urine Cys C,NGAL,al-MG,B2-MG,TRF and RBP in patients with DKD were earlier than mALB, and combined
detection can reduce the rate for missed diagnosis of DKD.
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RBP) . R2-f#% ¥k & [ (B2-microglobulin, B2-MG)
Bed & Ceystatin C, Cys C) B9 M & 43 M7, I 88 it
BAITHE DKD 5332 Wr b i 157 0 18

1 #MREHAE

L1 #Arsea 2 BEMLEESE 2015 4F 1 H ~2018 4F
10 HEABRBENRHERMITZHZHEHIZ 1
DKD 3 41 B 20 6], &k 21 6] . 4F i 46
~77 %, [EHE DM EE 47 B CB 1 25 6, &
P22 B AR 41~70 %, B A R R AR E 53
Bl B 28 1, otk 25 D A 40~78 &, ik
££4E DKD.3E DM FEE 5 M 95905 S AR O il 55 95 9
B 51 I CHE M 26 1], Lok 25 D, A 43~71
% . S DM FERIASE B E 39 6 CB % 20 41,
LM 19 8D AW 45~73 % . DKD B B2 Wiks
WP REAEFZ T Z & OKEBEEAK. ORK
3 R D) B 8 1 A i 9 AR 1 IR BB AT A — 19
BEAERE . @10 4F LA L WE PR s R 1 1 AUHE R s v
R mALB, DM # & Hi2 Wis e+ e B
TF W E PR . O Rl L IR = 11,1
mmol/L., Q% K M =7.0 mmol/L, © %%k
i) 2 h M =>=11.1 mmol/L. fadFE A& #H 1
A BEFRE  TOWE PRI S HHERR S E LB o0 1 A RN
P43 W FR B8 A5 I LB T me R IR A I i 4
HBIEH . 9E DKD,JE DM F1EE B E % K RO i
PR R TN BEBR UE - AF B R HEBR DKD, DM
TRV 2 5 B IR o0 i 55 B e LM L T RE L I e
AR O L 33 0 DR 8 RIS 56 48 1E H . DM 5 iR
FERY A BE bR UE . BOIA AN B H AT HY DKD 2 Wi b5 i
{H 2 8 DM B &R A 10 4 . H 25 18 1l i 7E
10~17 mmol/L, K# 5 R mALB 7 &% {4 I R
(13~23 mg/L) , i BLA5 15 bR 975 40 I J5 o 2%

.2 kAl FeL s Cys Cidi & NGAL 5 £ .
«1-MG R F £ . B2-MG X7 & R TRF 5] & R
RBP {5 & R mALB 5] & 7 3% 38 34 P Rl
HARAFD ., 1024 Hitachi 7600 4> [ 3h2E 461X

(HA,
1.3 ik
13,1 MARE. MR RERBKESREGTEEM

PR 15 ml 2245 R,
1.3.2 MEHF:Cys C.NGAL, «l-MG,B2-MG,
JR TRF FIJR RBP 5 ¥ 5% FH I L 35 o 50 58 1L i
PR mALB W2 8 f e He kv . e 7 300AY IR
W5 4 TR 42 156 BH A3 204 T
.4 it oA RAIBM SPSS23. 0 48 i % f4:
HATEAE AT, A MBS R B RN E T E 0
BrFl LSD B W5 L &0, P<<0. 05 b 2% A S it
SR . A A AT R R ST RE AR o G 58 S X
Ko, P<<0.05 WZESFAH G I FE X, HIgE
(F W 4D X%} DKD 2 W 4 #8 i R H 32 38 & FRAE i
2k (receiver operator charac-teristic curve, ROC)
Sp
2 #R
2.1 =4 ik 6 A& EaL Cys Cll 2 4 R i
W1, #EHS DM 4 K DKD 4 K Cys
C,NGAL,«l-MG,B2-MG, TRF,RBP #l mALB %
R ER S (P>>0.05), BEATH I 2 F iy
FFIRI (¥ P>0.05), &0 H = 41m 458007 250
W22 S48 B A Geit=4 2 L. P a4 0. 000, £
H=HIE MWW CRA LSD k2 & HED , &
JR B2-MG.RBP K mALB f# 415 DM 4 % %
Giit e L (P=0.08,0.142,0. 143, H T & H %
SA G E (3 P<<0. 003),

*1 SHERRECMHEALS CysCHRIEE (ts)
! fEHEAL (1 41) DM 412 ) DKD 41(3 41) F{g P ARt P

1vs2 1vs3 2vs3

Cys C(mg/L) 0.07=£0. 05 0.15=£0. 06 0.39£0. 08 316. 704 0. 000 0. 000 0. 000 0.000
NGAL(pg/1) 46.2424.7 64.6+27.2 146.9438.0 142.212 0. 000 0.003 0. 000 0. 000
alMG(mg/L) 5.05+2. 85 7.08+3.54 17.2243.78 165. 137 0. 000 0.003 0. 000 0. 000
B2MG(mg/L) 0.2240.07 0.26=0. 09 0. 68+0. 14 268. 760 0. 000 0. 080 0. 000 0. 000
TRF(mg/L) 1.5140.71 2.30£0.73 4.6240. 92 190. 783 0. 000 0. 000 0. 000 0. 000
RBP(mg/L) 0.56+0. 33 0.690. 41 2.3540. 55 239.443 0,000  0.142 0,000  0.000
mALB(mg/L) 11.945.19 13.745.42 32.2+7.52 152. 025 0. 000 0.143 0. 000 0. 000

2.2 e DM 214505 5 DKD a6 45 %2k 27,4 pg/L,6. 0143, 34 mg/L,0. 24+0. 08 mg/L,
BoOfEEEH R DM 4 A5 9 F R B Cys C. 1.8840. 82 mg/L,0. 62 +0.37 mg/L 1 12. 8 &
NGAL,al-MG,B2-MG,TRF,RBP il mALB £55f  5.35 mg/L,#&E IE&41i (33 P>0.05),5 DKD
FH(zE O FERPHHN 0.1140.07 mg/L,54. 9+  HHE P LREAR (K65, 2R WES 5 X
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Ct & 4y %1 K 21.327, 16.103, 17. 430, 18.504,
17.409,21. 741 F11 15. 051, P=0.000),

it 6 A& a5 Cys C 3t DKD # B 69 4% &
JE 5 45 BT

2.3.1 fFEAYE DKD 4 iy ROC 4387 JRIK Cys
C,NGAL,al-MG,B2-MG, TRF,RBP Il mALB
H) ROC {2k 43 ¥, i1 26 F M X (area under the
curve, AUC) H 0. 995~0. 999, ¥ EL A 2 W% X . P

2.3

HF28 0.000, W2 2, BEA1H ROC fh £k & W &l
1.

2.3.2 fHEEEA A DM 4455 DKD 4189 ROC
W1 IR Cys C, NGAL, al-MG, 82-MG, TRF,
RBP fl mALB 45 3 19 ROC #h £k 4> #r, AUC K
0.988~0. 991, ¥ HA LW = X, PH N 0. 000,
W 2, BEATH ROC kK WK 2,

*x2 Rk 6 FERS Cys C &R DKD 2 #r 89 ROC AUC
. {4 5 DKD 4 flHE4LR DM 44905 5 DKD 41
0N
AUC Pl 95%CT AUC P{H 95%CT
Cys C 0.998 0. 000 0. 994~1. 002 0. 989 0. 000 0.974~1.003
NGAL 0.999 0. 000 0. 995~1. 002 0. 991 0. 000 0.981~1.001
ol-MG 0.997 0. 000 0. 992~1. 002 0. 988 0. 000 0.976~1. 001
B2-MG 0.998 0. 000 0. 995~1. 002 0. 994 0. 000 0.985~1.003
TRF 0.999 0. 000 0. 995~1. 002 0. 988 0. 000 0. 977~1. 000
RBP 0. 996 0. 000 0. 989~1. 003 0. 991 0. 000 0. 980~1. 002
mALB 0.995 0. 000 0. 988~1. 003 0. 990 0. 000 0.978~1.001
ROC Curve
ROC Curve
1 'Oa ‘_’;u’d 7t o e 1.0 7?_’:1:' & Sonc
i’-‘r :m B e ::?:l‘:‘s
d PG
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Lo | i,
h:“LB Line hﬁ.ohtmm
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= h ‘2_ h
f 2
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0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
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Diagonal segments are produced by ties Diagonal segments are produced by ties
A SPSS W5 H45 $ B, Sensitivity U EE , Specificity 4 5 EF AR SPSS W55 1145 S, Sensitivity W HUREE , Specificity 455 B
1 RETWEE(BEEAS DKDE)4 5% DKDSEH ROC B4 B 2 RE7THER(ERAR DMASAES DKDA) 235 DKD B ROC B4
2.3.3 HMRESHERENRS W . BEHS  mg/L.RBP=1. 325 mg/L Al mALB=>22.5 mg/L

DKD %1 4 JR 8 Cys C, NGAL, «1-MG, B2-MG,
TRF.RBP fl mALB 53849 ROC 47, 38 4 4 s
Xt DKD 12 Wr i 80U B 5 4 5 B DL 3R 3. {4 A
DM @& 3F 55 DKD iR Cys C.,NGAL,al-
MG, B2-MG, TRF,RBP il mALB %581 ROC 4
BT, 438 X DKD 12 W i) S50k B 5 R = B, O
%3,

2.4  Jik Cys C,NGAL, «1-MG, B2-MG, TRF,
RBP #= mALB 69 82 2% - 47 5 FH JR W il
Cys C=0. 255 mg/L,NGAL=>98.5 pg/L,al-MG

=11. 55 mg/L,B2-MG=0. 44 mg/L, TRF=3. 15

FLIK 12 W DKD, 88U B Ry 90. 2% ~97. 6%, 4F
SEFER 91%~100%, WS R AKX 7 A AR,
HBG W Ik 3] k2 W 40| . W2 Wy DKD,
X 41 i) DKD & #E47 kA 40 655 512 W, 8
JEE N 97.56% . Xt 51 4k DKD, 4k DM fidE
JUE 955 K AR 0 I A5 0 AR A HE AT A 7 TUER A R
A 1 HIFFE DKD 2 Wi Fr 57 R 98. 04 %

2.5 DM & F 44 R4yl ss %39 5] DM &
H I AEZ AT Cys C.NGAL, «1-MG, 2-
MG, TRF,RBP fil mALB {4 #: I, 45 5 ¥ %k +
FrfE 22 (x4 ) KR, %A 0.24+0.09 mg/L,
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104. 8 £26.6 pg/L,11.66 £ 2.36 mg/L,0.43 4
0.13 mg/L,3.18+1.05 mg/L,1.2940. 64 mg/L
A 15.144.76 mg/L, 40 AW A 2 1 AR 2 Wi 4L
Bk 2 W, WA 18 45 & DKD 2 W (i /)R mALB
HEIEHME LR, 14FF XXX 39 #l DM B &
PEATIX 7 WA I, 25 R B AR 2 (2 9 3R
7N 0.2940. 08 mg/L,112. 8+£27. 9 pg/L.,

12.8142.86 mg/L,0.49 £ 0.13 mg/L, 3. 66 *
0.90 mg/L, 1.58 £ 0. 63 mg/L FI 22.0 4 10. 59
mg/L. WA 29 #4552 W (i )R mALB &4 17
BFF4 DKD 2 Wr) . Wi 2H 55 300 45 31 CHB 52 18 85
A BECXT ¢ K5 22 5 3 B gt 2% 2 S (e E 53 5l
2 12.198,8.062,11. 148,9. 810,10. 648,7. 597 Fl
6. 989, P=0.000),

=3 R&E6MEAS Cys CHAMARZH DKD B ANERESERE
{#BE415 DKD 41 R4 DM 4495 5 DKD 4

!

LI DKD i 4 TR () PR (%) LW DKD i 4 TR () PR (D)
Cys C(mg/L) 0. 155 97.6 94. 3 0.245 95.1 95
0.165 97.6 98. 1 0.255 95.1 96
0. 215 95.1 100 0. 265 92.7 97
NGAL(pg/L) 82.5 100 92.5 96. 5 95.1 94
85 100 96. 2 98. 5 95.1 96
86.5 97.6 96. 2 100 92.7 96
alMG(mg/L) 9.15 100 92.5 11. 15 97.6 90
9.9 100 94. 3 11.55 97.6 91
11. 15 97.6 96. 2 11. 95 92.7 94
B2MG(mg/L) 0. 355 97.6 98.1 0.425 92.7 99
0. 365 97.6 100 0. 44 92.7 100
0.38 95.1 100 0. 465 90. 2 100
TRF(mg/L) 2.75 100 94. 3 3.05 95.1 90
2. 85 100 96. 2 3.15 92.7 93
2.95 97.6 98.1 3.25 90. 2 95
RBP(mg/L.) 1. 145 97.6 94.3 1.295 92.7 94
1.175 97.6 96. 2 1.325 92.7 96
1.19 95.1 96. 2 1. 36 90. 2 96
mALB(mg/L) 19.5 97.6 92.5 21.5 92.7 94
20.5 95.1 96. 2 22.5 90. 2 97
21.5 92.7 98.1 23.5 85. 4 99
3 Wi MG = 0. 44 mg/L, TRF = 3.15 mg/L, RBP >

3.1 AW R B8R Cys CoNGAL,al-MG 1. 325 mg/L Fl mALB=>22.5 mg/L k542 W

I TRF 7€ DM B & A RS &, 5 E MR E —
FH g R W Cys C, NGAL, «1-MG, B2-MG,
TRF #1 RBP #£ DKD & & 34 & 5B @, 5 [ 4k
HRE A D R R W «1-MG Al B2-MG K JR
Cys CHm4i R 5 BN REHE, B TRF
43 F H mALB 4 F K. H TRF 38 i 3% £ 0 0k i 5
e R HE R 1 B B D DR, BTG B mALB B4 5 i#E A
PRV, T LR TRF % DKD fe#E K 812 W, 61k T
mALB,

3.2 ROC &P/ IR Cys C.NGAL,al-
MG, 2-MG, TRF,RBP FI mALB £l , # F 1
T AUC &5 1A 4 4. BIXF DKD 2 Wi 8 A 5 i
Rz RE, W FHIR®E A Cys C=0.255 mg/L,
NGAL>98.5 pg/L, «l-MG = 11.55 mg/L. B2

DKD &3, HZ A Pk 2] LR Wi, W el iz
Wiy DKD., H @ & E R 97.56%, %% 5 & N
98. 04 % . Wi £5 & R N 97.83% ., 5 [ Hh I 3 AH
SIS ) S I N = N | I AL SN |
2, I A6 B 2F 0 K . LU 15 O 9 DKD
WA

3.3 HET.FREK DKD M52 2 - Fh i,
T2DM & 9 DKD % 2R 38 Jin 57 0 .27, i =z
DKD 2 [ B o P it 5L 3092 W | 93 B A SE 28 DKD
(9 02 2k 2 JR K X R DM R B AE T R B
BN, FTULL AW 58 38 ok X DM 8 A 4
[ W %% 45 SR o0 B B BH IR W Cys C, NGAL, al-
MG,B2-MG, TRF # RBP I & &0, It mALB
U6 T B2 W DKD 8% 78 DM B F 5 41 A
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