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Diagnostic value of urine RBP,NAG combined with serum CysC detection in early kidney damage in type 2 diabetes mellitus
Lu Dan ,Chen Li fang ,Cai Jiedan
(Department of Clinical Laboratory ,Longgang District People’s Hospital , Shenzhen,Guangdong 518172 ,China)

Abstract: Objective To explore the diagnostic value of urine retinol binding protein (RBP), beta-N-acetyl amino glycosidase
enzymes(NAG) combined with serum cystatin C(CysC) detection in early kidney damage of type 2 diabetes mellitus (T2DM).
Methods Totally 58 cases of T2DM complicating in our hospital were selected as the group A,54 cases of simple T2DM (group B)
and 52 individuals undergoing the physical examination(group C). The urine RBP, NAG and serum CysC were detected in three
groups, their differences were compared. The positive rates for detecting early diabetic renal damage were compared between the
single index detection and combined detection. Results The levels of urine RBP,NAG and serum CysC level in the group A were
significantly higher than those in the group B and C, the differences were statistically significant (P<C0. 05); the levels of urine
RBP,NAG and serum CysC level in the group B were significantly higher than those in the group C, the differences were statistical-
ly significant( P<C0. 05); The positive rates of single detection of RBP,NAG and CysC were 87. 93% ,86.21% and 84. 48 % respec-
tively, the positive rate of 3-index combined detection was 94. 83% , which was significantly higher than that of single index detec-
tion, the difference was statistically significant (P<C0. 05). Conclusion Urine RBP,NAG and serum CysC are the sensitive indexes
in early diabetic renal damage. The 3-index combined detection has better comprehensive sensitivity and possesses higher clinical ap-
plication value.

retinol binding protein; beta-N-acetyl amino glycosidase enzymes; cystatin C

Key words: diabetes; kidney damage;

] DR3P B 9 CDND 2 M PR3 516 114 7™ B R s 3 e K 7Y
— Tl 3 2 A FR OV BR O 5 A A BRI O A8 T S BAY Y /B
B A, e AR 0 B0 5 A T 30 T ) R R 4 N O i
VE) 6 FE A i Mt R SR R R AR . AR
PRI B 975 AL 975 e W G M e R O W DR A DGR AN 2
95 00 0 DR K /N ER U Ao ) R T 0 N R R R R R 2
AN DA T B I R 2 5O PR e A R A )
AR IR B K e O B g% . 2T R B R A Y
BUN, Cr {4y 12 Wi Bl bR 955 B 95 10 R M e 220 i AR 908 % SR
995 S5 00 55 840 110 225 4 RN T RE 8 Ak R BT L o R ) DR AR 4 I 4
A E (RBP) . 3-N-2Z Tt # %9 0 5 B (NAG) L& et & C
(CysC) 7€ 5 IR 53005 45 45 vh B A5 48 e 1 28 850 0 a2 i

EF T BT Lo R R0 . 32N G5 7 B 192 1R AR .

IRIERS

1 #REFE

1.1 —g¥rt  (DT2DM BRI BB 58 fil(A 4. 5
32 4], 4 26 {5, AFEHE 42~74 % CEHAERS 58 %5 (2) T2DM #f
Sl PR R 54 B (B 41): 55 28 ], % 26 {7, 4F % 40~72
%P HAREE 56 45 (3) Sl BT & 52 41 (C 41D« 55 28 ], &
24 ] AEMR 38~70 % P IARRY 54 % BN ARRHE: (DT
AHBAEYFG 1999 4 WHO 36T HE IR 1Y 12 W S 43 B AR UE 5
(2R 1.8~23 4£; (4ER 35~77 # s (DA B AR E .
993 90 HIE B A v = 10 Y I S5 BT i 7 D PR % e 0% i 5 12 11 SR AR
FI PR 2 5 (20 W DR T E R T 7 5 (3D 218 1R JHF 48 B HoAth 218
PERAEH 5 (D BLECIRES s (5 A & AT IR W i 2L e 25 (6)



El o #2074 2016 42 4 F % 37 %% 7 # Int ] Lab Med, April 2016, Vol. 37,No. 7 e 929 -

FFODR R T 6 52 TG B M 45 4% B0 T RE TR R 5 (7) Bl IR G 12 Wit
B AT IR B R

1.2 U8 5ik% J¢ RBP.NAG: Bf Al 1% %8y BECKMAN
COULTER UniCel DxC800, {71 [ Jt 7% FI 15 & A 1L B 15 A
MR IEBEA R C(CysC) Fr Ay OLYMPUS AU640,
WA A AL RS 2 A A A IR A

L3 ik A ZE SR 8~12 h, il — M2 R
HBOK H 225 E ki 3 mL,3 500 r/min, &0 5 min, 2+ 5
LT ) B8 bl AT I WA 3 C(CysO Ry . I #
I — R RFRAR 5 mL,3 500 r/min #.0 5 min, Z J5 4 F
T 900 R P G g 1L ph 3847 JR RBPLONAG 95, &I 3 B
Fz FEASC3 R I 50 U8 W A5 SR A HEAT R A L T ORAIE 95 50 & 45 T

SERBAEE . PSS R A AR HE S RBP (0~ 0. 7) pg/mL,
NAGO~11. HIU/L, I iE MM 2 C(CysC)<1. 25 mg/L,

1.4 Seit2sb 3 SR SPSSI17. 0 G it 2% 8 {4 #E 4T 43 Bt » B
PRI BRI R 58 T R R T IE SRR R AT A
AE A3 A 0 P ORI A 41 (Q25-Q75) ZEm R FHE B A
SEREAAE S 4 Mann-Whitney £ 50 fF & E& S H 7=
FEOR R FH AL 1) 2 S REAS £ K 58 5 4 B0 K HERL «=0. 05,

2 & 7

2.1 3 4R RBP.NAG Fiifiyf CysC /KFLh A 4R RBP,
NAG FfL 3 CysCR B BZF & T B.C A, 25 B A 51t
# Y.(P<C0.05), B4l RBP.NAG i CysC KE¥&EF C
. 2R EA G L (P<0.05), L& 1,

x1 3 AR RBPNAG #n & CysC K E LB (T+5)

Gkl n CysC(mg/L) NAG(IU/L) RBP(pg/mL)
T2DM H JR 9 5 93 8 (A 2D 58 2.54+0.61"* 19.2143.56*# 1.6740.36" 7
T2DM H2H PR 838 (B 4D 54 0.9340, 24~ 7.8242.21" 0.4940.18*
T HER K% (C 4D 52 0.6840.12 5.2541.71 0.2440.12

*P<<0.05.5 C4lt# ;7 : P<<0.05.,5 B4 L.

2.2 JR RBP.NAG i iF CysC HLI50 J Bt A 3 T4 Ak I 119

FHPER  RBP.NAG, CysC 535043 0 B 1 5 43 51 Ry 87. 93,

86.21% .84. 4800 kA 3 AR AR TN (¥ P 28 94. 83% . i F

TGRS Y PR 25 S BB S AE R L (P<<0. 05) L L3k 2,
x2 BIREBE 3 BB N AR R

SgE| F = 481 5 D BRI 3 (20)
RBP 51 87.93
NAG 50 86.21
CysC 19 84. 48
RBP+ NAG+ CysC 55 94.83"

£ =13.092.8.923,10.036.9. 227, * : P<<0. 05,55 M35 . 4% .

3 a9t ®

DR IS BF  E A2 v W L VRO B ) SR L A S TR
M) o 5 A DAY Jl A 28 4 o 5 R X A A SO B 1 5 A g 7 A% 2
D, LR M, BRI EER AT —, RAN
B E R L K BB B, HATE RO AR
W RER S 2 MR, HARMBE S FEEFRMNR
20265 . MEBR 9 B I R — A% 4 O O (MA FE 30 ~ 300
mg/d) FlGE R PR B 2 1 (MAZ>300 mg/d) 4 JR A 1 1)
5 450 07 A B AT B I 118 T 00T 396 6 R T S I R W R s s
21T, WRICIAA L 2 T0 Y (VB IR L B A e 0k A EE YA
7R TR O DR B R R B 00 o 2 I & DG
wmEDT,

W 45 A 2 (RBP) J2 JHJIE 43 6 19 — F IR AR X 43 F 2
A (21 X10°) . P40 5 780, 32 40 B s B B RO 5 2
eSS A E T RE 2 4 0 B B AT 40 fi 4% 02 3 b R A .
T2 F B R T R 4 4 76 19 (RBP) 2045 90 %6 5 FOIR I 22 45 4 i
HASE B FEAZEY 8O A S /3R U8 Ik
T MR A A5 B HE AN A S L 0 B B A4S A R L (RBP) fE

B ) o 3 TR Bl N BR DB I LT A A R A i A R
WO 43 % . RN AR S IE R AR E MR, AN 5 4 iR A% pH
I e HE A (100 g/ D (A O il A5
A R HE i B 8 O B B AS A 2R B (RBP) HE & 3 i wT
VR B /N B AR AR . AR B 9T 45 SR R W1 A LB 418 IR
Wi E IR RBP B 3% M T C 4R & . Sk jR RBP
5 W7 PR L A 0 0 PR SR 87,930,

NAG J&—F )32 7775 T 4% 28 L3 Wt 1A rb 1) v AR O 23 1
2 VA T A K Sk R A T8 MR R U UL 0 N P A R R
AR L 1 NAG A EE 2 B /NBR g Aok 158 54 21 R 7 i
BE PR B B R B R R BE NS A I B E L
DLV ARG G 7 ROV . R BN IR NAG B & 00, A&
PR R LI, A B AR B H IR NAG 35 5 F (g eIk
K. PRSI R NAG 2 WiH IR 5300 5 450 005 19 B 1t R oy
86.21%.,

CysC & —F AR 4 T it I JERE L R (R ) 2 47
T AU E ZAM AR . TR BEMmE CAE
J A R TR O L TR R AE E L fE A H 8 /N Bk Al
N A T I AT TR AR U A A L AN AR [l IV AS R A R
6B AW R . LT R B AR AR 32 RE R R K
JFF 2y BE 45 R 22 W B2 ) L S5 A 0 ek S VR R R AL LY R
KOV AR A TR A AR P S GFR M 56 g P9 U
B s 4307 B0 AN AR S M AR T i LI B A A UL IRV R
R, HA AT BRI N B /R 9 A R AR IR
B B /N ER U8 o R AR AL S — R A R0 B T RE A 0 o o A
R R R AR AR . AR A R & B, A LB 4B IR R B
H I CysC K 2 F C 41 fa B R o, B ol A6 I 1t 985
CysC 12 Wb b 300 B B2 40 1 BR M R 5h 84. 48 %,

DR 31 B 5405 R IR B B L S R R A ORISR AT A A
T BT ER ERE L, M — AR R CR 5 932 0



+ 932 -

EfrhnhEF2F 201644 A% 37454 78 Int] Lab Med, April 2016, Vol. 37,No. 7

JIFER A 2R RO B AR i LMW H 2 i 35 5 AT
2R R 1 6 T ) — S AR X 20 S ek BTG A T R A BB L
MUY 52 A R B IR T AT R . AW 6 A MEM NI G
LMWH 657 415 & B it 55 48 £ b BUREBE S . 1t/ B $L PT
TT.APTT R W R 57 . 4878 LMWH 22 2P 54, R
TEHEAT B 10 T RE 7 TR ) 3

B LA R B8 Bs LMWH 367 7] 3 — 25 il >
IgA B A B0 8 1 K B HL B T RE T EL A L A B DN L T
A A (R TR B . AR ol T S S B L T
A 5 ik — L.

2% 30k

[1] LiLS,Liu ZH. Epidemiologic data of renal diseases from a single
unit in China:analysis based on 13 519 renal biopsies[ ]]. Kidney
Int,2004,66(3):920-923.

[2] Zhou FD,Zhao MH,Zou WZ,et al. The changing spectrum of pri-
mary glomerular diseases within 15 years:a survey of 3 331 pa-
tients in a single Chinese centre[ J]. Nephrol Dial Transplant,
2009,24(3) :870-876.

[3] Lewis EJ,Xu X. Abnormal glomerular permeability characteristics
in diabetic nephropathy: implications for the therapeutic use of
low-molecular weight heparin[ ] ]. Diabetes Care, 2008, 31 ( Suppl
2):S202-207.

(4] ZREE IR, 0L, 5. Wl 0B R BB R4 7 IF R ) TgA
P /N B T oW EE L) ] i 25,2010, 8(2) < 87-91.

[5] LvJ,Zhang H.,Zhou Y,et al. Natural history of immunoglobulin

A nephropathy and predictive factors of prognosis: a long-term
follow up of 204 cases in China[ J]. Nephrology (Carlton), 2008,
13(3):242-246.

[6] Song L,Xiao W, Templeton DM. Low-concentration heparin sup-
presses ionomycin-activated CAMK-]l /EGF receptor-and ERK-
mediated signalingin mesangial cells[J]. J Cell Physiol, 2010, 224
(2):484-490.

[7] Hedberg A, Kanapathippillai P, Rekvig OP, et al. LMW heparin
prevents increased kidney expression of proinflammatory media-
tors in(NZBxNZW)F1 mice[ ] ]. Clin Dev Immunol,2013,791262.;
1-11.

[8] Pecly IM,Gonalves RG,Rangel EP, et al. Effects of low molecular
weight heparin in obstructed kidneys: decrease of collagen, fi-
bronectin and TGF-beta, and increase of chondroitin/dermatan
sulfate proteoglycans and macrophage infiltration[ J]. Nephrol Di-
al Transplant,2006,21(5):1212-1222.

[9] Nonaka TS, Fujita T, Takahashi T,et al. TGF-betal and CTGF
mRNAs are correlated with urinary protein level in IgA nephropa-
thy[J].J Nephrol,2008,21(1) :53-63.

[10] XL, 4 [, R e B REE AL A K I F-p0 BRITE TeA B i 2F
il v it e DR R SCLT L W R Y R 2 5 2004,21(3) : 192-193.

[11] Jiao B, Zhang YH,Cheng YN, et al. A low-dose combination of
valsartan and low molecular weight heparin better improved glo-
merular permeability than did high-dose monotherapy in rats with

diabetic nephropathy[J]. Drug Discov Ther,2011,5(3) :119-124.

ey B A :2015-11-20)

CEEESE 929 TD)

LA A0 — R B AR A R BR A o BT LG s PR L A A
SR ERESR B IS W AR B M. AR T ST S5 R R B SR RBPLNAG Al il
T CysC 2 1B U B /N LB /8 3R 40 S 0 00 480 5 A 038 A B 5 4
PR SR g 94. 83 %6 8 T B30 ARG I FH 4 3R . i K% I AR T 14 12 9T W R
9 L BT B A5 DA T 390 D L SR R LG IR R B Y
Ik PR {2 L

2% 3Lk

[1] Chen X,Xiao W,Li X,et al. In vivo evaluation of renal function u-
sing diffusion weighted imaging and diffusion tensor imaging in
type 2 diabetics with normoalbuminuria versus microalbuminuria
[J]. Front Med,2014,8(4) :471-476.

[2] Ciddi V,Dodda D. Therapeutic potential of resveratrol in diabetic
complications: In vitro and in vivo studies[J]. Pharmacol Rep,
2014,66(5) :799-803.

(3] ZRMASH BRICH, A5 5K 5. I miR-21 7005 B B 6 v (9 12 i
W AELT]. o 3 A B 5 2013, 29(12) : 2160-2166.

[4] Jayakumar C, Nauta FL, Bakker SJ. et al. Netrin-1, a urinary
proximal tubular injury marker, is elevated early in the time
course of human diabetes[ J]. ] Nephrol,2014,27(2):151-157.

[5] Kim SS,Song SH,Kim IJ,et al. Clinical implication of urinary tu-
bular markers in the early stage of nephropathy with type 2 dia-
beticpatients[ ] ]. Diabetes Res Clin Pract,2012,97(2) :251-257.

(6] ZA=RUn. S, 3P B 45 5 B 1 (RBP) fR N-Z BE-3-D
7 2 WY B ONAG) TE B PR B 995 12 7 b g i (LT ). R B 2 g

2F4,2013,8(6):706-708.

[7] Holm J,Nielsen NV, Hemmingsen L. Retinopathy in type [ dia-
betes mellitus associated with above-normal urinary excretion of
RBP[J7. Kidney Int Suppl,1994,47(1):105-108.

(81 gk, il i #0884 4 25 1 AN 32 i 2 v I ] 52 00 2 % DR 5
LI 5 12 WA (B LT DL I BR RS 38 IR % Ak L 2012, 33(5)
611-612.

[9] Vaidya VS, Niewczas MA, Ficociello LH, et al. Regression of mi-
croalbuminuria in type 1 diabetes is associated with lower levels of
urinary tubular injury biomarkers, kidney injury molecule-1, and
N-acetyl-3-D-glucosaminidase[ J ]. Kidney Int, 2011, 79 (4): 464~
470.

[10] Bouvet BR,Paparella CV, Arriaga SM, et al. Evaluation of urinary
N-acetyl-beta-D-glucosaminidase as a marker of early renal dam-
age in patients with type 2 diabetes mellitus[J]. Arq Bras Endo-
crinol Metabol,2014,58(8):798-801.

[11] Jeon YL,Kim MH,Lee WI,et al. Cystatin C as an early marker of
diabetic nephropathy in patients with type 2 diabetes[ J]. Clin
Lab,2013,59(11/12):1221-1229.

[12] Arun O,Celik G,Oc B, et al. Renal effects of coronary artery by-
pass graft surgery in diabetic and non-diabetic patients: a study
with urinary neutrophil gelatinase-associated lipocalin and serum

cystatin C[J]. Kidney Blood Press Res,2015,40(2):141-152.

i F 37 :2015-11-20)





