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The correlation between urinary NGAL, L-FABP,RBP and type 2 diabetic kidney disease in elderly patients
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Abstract:Objective To investigate the changes of urinary neutrophil gelatinase-associated lipid carrier
protein (NGAL) ,liver-type fattyacid binding protein (L-FABP) and retinol binding protein (RBP) in patients
with type 2 diabetic kidney disease (DKD),and their correlation with urinary microalbumin-creatinine ratio
(UACR) and estimated glomerular filtration rate (eGFR). Methods A total of 184 patients with type 2 DKD
admitted and treated in the hospital from January 2017 to March 2018 were enrolled in the study. According to
UACR, they were divided into normal urinary protein group (n =68), microalbuminuria group (n =66) and
severe albuminuria group (n =50). Another 60 healthy people who had physical examination at the same time
were selected as the healthy control group. Urinary NGAL, L-FABP and RBP levels were measured by en-
zyme-linked immunosorbent assay. Pearson correlation analysis was used to analyze the correlation between u-
rinary NGAL,L-FABP and RBP levels and UACR,eGFR. Results The urinary NGAL,L-FABP and RBP lev-
els in normal urinary protein group,microalbuminuria group and severe albuminuria group were significantly
higher than those in healthy control group (P <C0. 05). The levels of urine NGAL, L-FABP and RBP in the
microalbuminuria group were significantly higher than those in the normal urinary protein group (P<C0. 05).
Urinary NGAL,L-FABP and RBP levels in severe albuminuria group were significantly higher than those in u-
rinary protein group and microalbuminuria group (P <C0. 05). Correlation analysis showed that urinary
NGAL,L-FABP and RBP levels were positively correlated with UACR (»=0. 542,0. 826,0. 706, P <0. 05),
and urinary NGAL,L-FABP and RBP levels were negatively correlated with eGFR (= —0. 483, —0. 607, —
0.635,P<C0. 01). Conclusion Urinary NGAL, L-FABP and RBP levels are significantly elevated in type 2
DKD patients, which is closely related to the occurrence and development of type 2 DKD patients.

EZ B A0 TF S0, B, EIREE T . 3 5 06 PR S IR T 55
A AR B S B E L RIS, 2L R NGALLL-FABP & RBP 5%4F 2 BURE PRI Bk B9 AR G IR 9E [0, B PR 08 BE 22 2% &, 2020, 41
(10) :1226-1229.



ERRBESFRE 202045 A% 41 % 108 Int J Lab Med,May 2020, Vol. 41,No. 10

o 1227 -

Key words: type 2 diabetic kidney disease;

tyacid binding protein; retinol binding protein

B PRI B s (DKD) & 2 AUWH R s H & 0L iy 18
PR AL A S A L S R AT MR OR R R R OR B AR T
LAl SEUBF ORI wm T, AR RS
BB, kL A0 B B B OAH G i T iE R A
(NGAL) 54 5 5 2 45 & & 1 (L-FABP) St % it
454 1 (RBP) J& 2 BB /N 48 -[a] 51 461 495 Fn 5 ) g 4
iR E M A tE. TEZ 5 T DKD Wk Bk
JRU AR 5T i B8 4 2 B DKD R E R
NGAL.L-FABP K RBP /K~F78 1k, I 20 M H 5 IR ik
I A/ IUEF A CUACR) B Al 80 0 15 /N Bk g ik 2
(eGFR) BYAH &M, B 1E N 2 B DKD A9 39936 )7 $2 43t
S
1 #ER5HE
1.1 — %R $EHL 2017 4F 1 H & 2018 4F 3 H A
BEUIG &4 2 B DKD (8% 184 Bl 4E N i 58 X 4
B 102 i, Lo 82 #i, F#E 60 ~85 X, Ty
(69.35+7.200% . ABRUE. (1) FF A & F A IR s 13
5 2 RURE IR R 2 W bs e 5 (2) 2t B IR B BN
DKD =5 I K45 545 A DKD. HEBR AR« (1) 208
IINER 9 DR I TR e R LAt B 5 A 5 (2) B I A E
e g . B B e M P bR L R R s
Al AR PR 2 305 2 5 (3) 3T 31 17 e 5 0 i) 5 = A
BEPEZG W) . Dy MR BR IR Ok AR G A A {60 A
SRR BR A, B M 32 i, Aotk 28 B, AR R 60~ 79
% Y67 244+6.83) % . AWFR AR HZ R
SHLE, T A IR I s R E .
1.2 ik
1.2.1 ¥oRhlsE  MR¥E UACR 43 N IR E HIE# 4 68
B (UACR<C30 mg/g), i & i & H IR 41 66 i (UACR
30~300 mg/g) Fll K it i & 1 JR 4 50 f5i] (CUACR ™ 300
mg/g) . WA B R B B JE TR H R I R 5 R Sy 3
Rk A HE AR L I OB A R LR T i TS 4K
(BMD . Ifil J& . Ifil £ 85 (1. 25 B8 i 8 OB 46 i 21 85 A
(HbATco) i JUEF I /R = AR R .eGFR G H H L &

neutrophil gelatinase-associated lipoprotein;

liver-type fat-

JOEL A St L = T v ARG % B2 B AR 1 IR [ B (LDL-CO) L &
% P g RH [ B (HDL-C) 248 45 .

1.2.2 KJrik  BBEBUIA AT G Rk R bR A
5 mL,2 000 r/min &0 10 min, B S —80 ‘CUAT
FRERSIN o R FH IR Hou 32 W% FH 000 2 4G DU R NGAL, L-FABP
S RBP 7K 5510 [ S RD A H] .

1.3 Siitephbs R SPSS20. 0 Gt #r . 3t
R o5 TR, AR R R R 225
B 09 G HL 82K JH SNK-q #5680 B R
TR VRN HECSRH X K. A5 R Pearson
KorHr. P<<0.05 RAREFAHHRIIT¥E L.

2 % R

2.1 HHA—MIERTOR S EfLdR bR LA IREEHIE
FA L RCERE IR AR R R T R A R 41 A IR I
HbAlc,UACR K LDL-C 7K BH & i a5 xF R 4
Ko E B PR AL e R BT R Ll LT | i R 2R L
PR 12 7K - B S v 1 B X AR | PR R 1 OE R 41 R i
HEORA, RKEEE AR ML E A IS E A K eG-
FR 7K B d AR T it e %of BB 41 L DR 28 1 OE % 4 Fn st i
HERARM . EZRYA G FE L (P<<0.05), £4]
ARy CBMI 6 IR [ R = 1k ol b g, 22 5 RS i F
BN (P>0.05, W1,

2.2 &WAHIR NGAL.L-FABP & RBP /K h# i
FREXT HRAH PR AR 1 OE H AL L T TS R A R 41 R R 2T
FHRYA R NGAL,L-FABP & RBP 7K F 5 % i I
Fh R, K E A R 4 KO f e A A ) b A 2
SWHEG R L (P<0.05), WE?2,

2.3 NGAL.L-FABP } RBP /K ¥ 5 UACR,eGFR
HFE & VE 23 87 Pearson #4347 B, 4 2 &
DKD ##% 8 NGAL.L-FABP } RBP k¥ 5 UACR
IR IEAM K (r=0. 542.0. 826.0. 706, P <C0. 01), J§
NGAL,L-FABP & RBP /K5 eGFR # & i #f 3¢
(r=-—0.483,—0.607,—0.635,P<C0.01), WK 1,

F1 EH—BERERRENLIBRIER (2 £5)

TiH TR IR (n=60)  IREMAIEFA (=68 MEFEARAn=066) KEWGEEARMA =500 F P

AR (S 67. 246,83 68. 7326. 94 69.7247. 38 70.1547.52 1.240  0.237
BMI(kg/m®) 23. 4642, 38 23.8542.70 23.6842.53 23. 74742, 62 0.874  0.418
1§45 He (mm Hg) 130. 45-13. 80 131.82414. 26 134. 25+14. 83 141. 68+17. 20™ 7.116  <<0.001
#F3KE (mm He) 74,2047, 34 75.6247.53 76.1448.10 80. 27410, 15" 5124 0.013
ML A (g/ 1) 138.42+9. 85 130. 6510, 38° 128. 7511, 20° 113. 2848, 73 4713 0.026
HHEM (/L) 41.6244.58 40, 3744, 25 38.7544.16 35. 14=+3. 707 4,915 0.017
25 W I (mmol /1) 4,830, 48 8.85+2. 50" 9.25+2. 84 9.14+2.73° 8.153  <C0.001
HbAlc( %) 5. 5440, 62 8. 2741, 84 8.60+2, 15" 8.43+1,92° 10,426 <<0.001




« 1228 - EFFA I E 25 20204 5 A% 41 4% 10 8 Int J Lab Med,May 2020, Vol. 41,No. 10
gkl ER—RIEREHRELIBRIEE (2 £5)
i X IRH (i =60)  JREEAIEHHG=68) MEIEHEHIRAG=066) KmiGHIHIRH (n=50) F P
I LI Cpemol /1) 70.52+12. 46 68.40+11.53 72.18+13.74 131. 6052, 48™ 6.502  <<0.001
IR 2 % (mmol /L) 5.1740. 96 5.574+1.28 5.68+1. 46 8.72+3. 26™ 5. 357 0. 008
UACR(mg/g) 6.27+2. 40 15. 36£5. 72° 68. 4214, 50" 975, 284214, 60™ 21.704  <<0.001
eGFR[mL/ (min * 1. 73 m®)] 115. 6025, 14 130. 4231 64 127.50428.72 82.53+19, 37" 8.402  <C0.001
SRR (pmol /1) 312. 40453, 62 285. 37448. 26 290. 42455, 37 363. 45474, 83" 5.036 0.014
JEIH [E B (mmol / 1) 5.200. 74 4.9340. 82 5.14+0. 70 5.58+0. 95 2.117 0. 085
=t (mmol /1) 1. 280,52 1.50£0. 73 1.7240.91 1.941.16 1. 603 0.142
LDL-C(mmol/L) 2.80+0. 45 3.35+0. 97" 3. 2440, 87" 3.46+1.12° 4,128 0.035
HDL-C(mmol/L) 1.704-0. 50 1. 2040, 25° 1. 3440, 36° 1. 31240, 40° 4,680 0.021
TE S HE X MR ZH He A" P<<0. 05 S5 FREE I IE % 4L e . " P<<0. 05 SR B R A e e . © P<<0. 05,
xr2 £ 4R NGAL.L-FABP % RBP 7k L8 (> £ )
i fEEEX IRl (n=60)  JREBEMIIEWH=68) MEEEMIRAG=066) KERIEEIRA =50 F P
NGAL(pg/1) 0.9420. 26 2.53+0. 72° 4.68+1.18% 7.93+2.14" 10. 817 <<0.05
L-FABP[ pg/(g * Cr)] 3.42+1.25 9.1443. 16" 18.60+7.53™ 61.25+16. 42 16.723 <<0. 05
RBP(mg/L) 0.5240.14 1.8640. 28" 7.1241.35% 11. 6443, 17%* 12.318 <0.05
TE S e X MR 2H He A" P<<0. 05; S5 FRZE 1 IE % 4 e . " P<<0. 05; S0 W B I R4 e . © P<<0. 05,
8
g = 8.
- < ~ . .
o
2 g 2 -
o= . =
® 81 T 84 ® 89 L
o c S = . .
2 £ 2 Y
& %7 S S g &1 2K
< E 8 5
=4 e o o .
<1 g S Ch
s | r=0. 542, P<<0. 01 S r=—0. 483, P<<0. 01 S r=0. 826, P<<0. 01
=} T T T T T T S T T T T T T o T T T T T T
0.00 250 500 7.50 10.00 12.50 0.00 250 500 7.50 10.00 12.50 0.00 15.00 30.00 45.00 60.00 75.00
Ag NeAL (n g/L) r:z§ NGAL (1 g/L) N L-FABP [1g/ (g~ Cr)]
- ]
y ) ° . —
E = . § T E g—
Ra . .l o &
- N ° —~ o ol
. 8 7 LN . =N A 8_“
£8 . ) L &
< 84 o £ 81 3
28 : 2 38
=1 - £ 8
[] 8 % &
S - r==0. 607, P<0. 01 8 r=0. 706, P<<0. 01 sS4 r=—0. 635, P<0. 01
. T T T T T T O T T T T T T O T T T T T T
€000 1500 30.00 45.00 60.00 75.00 0.00 3.00 6.00 9.00 12.00 15.00 0.00 3.00 6.00 9.00 12.00 15.00
D L-FABP [ng/ (g+Cr)] E RBP (mg/L) F RBP (mg/L)

A FR NGAL 5 UACR BM EHERUE KB 28 NGAL 5 eGFR A JEPERL S 9 :C /R L-FABP 5 UACR A CHEROS D R 1L-
FABP 5 eGFR BIHI KM HUS G E 28 RBP 5 UACR R EMERUS B F 28 RBP 5 eGFR AU G ML & .

B 1
3 it %

DKD & —F LAl 48 #2332 19 B /N Bl A2, =
S B B LRI RE RN B A, B RS R Y AE K R A
PRHFSE (IR KB 8 L eGER BEAK, 2E 1 & & R
B Th BE R 4 R B E ™ G N S B0 A i fd R
PR, 4R 2 RO R S 00 ' R 400 03 A i 0 X 8 5 10
L2 WA AT AR U E

NGAL.L-FABP % RBP 5 UACR.eGFR BJ#B % 18 5

NGAL 2 # 58 H M 500 — 2 5080 . E2h
HR P A0 IR S o0 30 S /DN AR AR N A A b B
DRI WD o S S | VU = BN N S ) R
LI AR FRIK NGAL H ] KR IK T 52 30 19 F /N
Bz T /N T 5 R IR T A R R R e A
PR IR T B 8 A PR AR B R R A AR
WEFE A B NGAL 7E 32 45 19 B /INVE b i 3R 0K 2 Rk



ERRBESFRE 202045 A% 41 % 108 Int J Lab Med,May 2020, Vol. 41,No. 10 + 1229 -

2k B IR A S bR . L-FABP J&— M AR 1
J R 1.5 10° 1 4 M 5 2R 14, A Rk BT I
Y0, AE B S NG R BN g e Rk B S
i 125 M J T 7 400 R PN 1) 5 B L b B R Ak 45 22 R AR
WAL, W FRW, L-FABP Al iz i ok B /N5 1) 5 1k
P05 7 B R B A — AR N R R R 4
LWitr &Y. RBP 2w b4 £ A B Rtz
EE L, EELENFIEA B AR RBP 1Y IE 5 7K -4
%, 4 B /NE 05 )5 RBP & W W h fig B i & S 2R
W RBP 7K i 25 7 . %2 W B DKD B 471
W™ . AHESE TR Al BT A DR R 1 IE R 4 LM
HWEE AR MK EEEARA S IR NGAL, L-
FABP J& RBP 7K F- 2 &8 I JFE REEEA
JRAHF K. HEHANM LR ERFARIT¥E X
(P<C0.05), UiHI7E PR W 8 11 i J@ 1E 5 3 B i 4 i
T.JR NGAL,L-FABP }& RBP /KFE#H 8 &7 & .
RLt AT A 2 7 B8 DKD b, JR NGAL, L-FABP K&
RBP 7K % A48 6 b BL3E 8 (H JR 25, JR NGAL,
L-FABP J& RBP # il 47 B T3F44 2 4 DKD &35 1%
i . SIDDIQI % #F 55 W /R . JR NGAL /K7
g BEPE R PR R B2 0 A O 46 T . B NGAL 7K OF
B DKD Ay 3F 2 A n . VIJAY 20 BF5g %
B, IR NGAL /K5 DKD % 55 (A IR i1 7™ 8 5 —
., —EFERE F R T DKD (55 R, KAMIJO-
IKEMORI 2" #5477 — 3 ¢ T JR L-FABP #1 DKD
BB 5T, 25 1 BoR L R L-FABP /K VBl %5 7% &
P BR () 2 JR T T R FE AR BB R TR T o e,
ik R A BESE B L R L-FABP /KO 5 %8 11 5R (1 i J&
A% H R L-FABP /K -78 IR 8 (/K- 1E & 19 B
P E TG TS T LA S B 2 8 DKD Ay ik e
L-FABP A 32/E8 DKD KU AL 3505 . JRA W52
K, RBP ¢ NGAL /KF-7E B4 DKD 2% v W] 1 7t
i . FLBE 2 28 350 1 & R T 34 9 18 0 L = VT B I T
RERYA ZCIE AR . A EPE BT R, 2 B DKD B3
FR NGAL.L-FABP & RBP /K F 5 UACR ¥ 5 iF #
X, JR NGAL.L-FABP & RBP /K¥5 eGFR ¥ & i
2%, P8 DKD i # J8 NGAL.L-FABP & RBP /K
SF- 55 A 45 R R % DD AH OC L A B R I 12 TR B R
o5 R 5 1 A kR S . KAUL 2 B9 IA K,
JE NGAL /K0 J2 it DKD 8 # eGFR 1) 2 28 1 B
0L 1 AR R LR PR NGAL K4 B T DKD fY
A2 AR T HG9 . PANDURU 268 fff 58 %
B, 2 085 R B R L-FABP 7K F 5 eGFR F [ %
B E A OC, R L-FABP & 2 Boli PR 95 £ 35 ' T g A8 4k
B R, RSV X 288 ] 2 BB RN B EH S
UIREE AL 5 R L-FABP /K5 & HEAT N 10 BF 57, 45 21
R IR L-FABP /K F 58 Ik s 18 35 09 5 2 i el 22 4
KL B A MM R L-FABP /K vl 8 #i i 2 % DKD
P, A R, IR RBP KFBE#%E UACR

ol g, 5 UACR /KF2IEA X, 7] ILIR RBP /K
-5 B E 0 R R U AH O, HLBE & R Y R R N
g,
4 & it

JR NGAL., L-FABP } RBP /K1 &4 2 #
DKD & B 7t &, HoK S 5 8 (R 9 R R DE
405 B 7™ R U0 AH 5% X PR A DKD R 89 4
KEA —EH B, {4 NGAL, L-FABP } RBP fF
DKD A 8 H AR A FI AL 6 3 R B8, 47 75 22 KRR I
PRBFSE A K B Bl 15 W %€ NGAL,L-FABP &% RBP 5
DKD HJ X %, N i W] NGAL, L-FABP & RBP 7&
DKD 32 2 A i 4 FH 4 A A7 1 i 470k

& % ik

[1] GRICE B A,NELSON R G,WILLIAMS D E,et al. Asso-
ciations between persistent organic pollutants,type 2 dia-
betes, diabetic nephropathy and mortality[ J]. Occup En-
viron Med,2017,74(7):521-527.

[2] L1Y H,SHEU W H,LEE I T. Effects of retinopathy and
chronic kidney disease on long-term mortality in type 2
diabetic inpatients with normal urinary albumin or pro-
tein:a retrospective cohort study[J]. BMJ Open, 2018,8
(7):e021655.

[3] KIM S Y,JEONG T D,LEE W,et al. Plasma neutrophil
gelatinase-associated lipocalin as a marker of tubular
damage in diabetic nephropathy[J]. Ann Lab Med, 2018,
38(6):524-529.

[4] OKUBO Y,SAIRAKU A, MORISHIMA N,et al. Increased
urinary liver-type fatty acid-binding protein level predicts
worsening renal function in patients with acute heart fail-
ure[J]. ] Card Fail,2018,24(8) :520-524.

[5] YUAN Y.WANG C,SHAO X,et al. Urinary retinol-binding
protein as a risk factor of poor prognosis in acute-on-chronic
renal injury[J]. J Nephrol,2016,29(6) :827-833.

[6] FURUICHI K,SHIMIZU M,YUZAWA Y .et al. Clinico-
pathological analysis of biopsy-proven diabetic nephropa-
thy based on the Japanese classification of diabetic ne-
phropathy[]]. Clin Exp Nephrol.2018,22(3) :570-582.

[7] LEDYAKHOVA M V,NASONOVA S N, ZHIROV 1
V,et al. Neutrophil gelatinase-associated lipocalin for ear-
ly diagnosis of acute kidney injury in patients with acute
decompensated heart failure [ ] ]. Kardiologiia, 2018, 10
(1) :44-50.

[8] KHATIR D S,BENDTSEN M D, BIRN H., et al. Urine
liver fatty acid binding protein and chronic kidney disease
progression[]]. Scand J Clin Lab Invest,2017,77(7) :549-
554.

[9] AL-RUBEAAN K,SIDDIQUI K, AL-GHONAIM M A,
et al. Assessment of the diagnostic value of different bio-
markers in relation to various stages of diabetic nephropa-
thy in type 2 diabetic patients[J]. Sci Rep,2017,7(1):
2684. CF#:45 1244 5O



o 1244 -

[13]

[14]

[15]

[16]

[17]

[18]

[(19]

] bR 4 2

2020 £ 5 A% 41 %% 10 1 Int ] Lab Med,May 2020, Vol. 41,No. 10

[J]. Neurotoxicol,2019,74(1) :196-202.

MIRAKHOR S,SAMANI H,GHASEMI K,et al. Serum
Nesfatin-1 level in healthy subjects with weight-related
abnormalities and newly diagnosed patients with type 2
diabetes mellitus;a case-control study[]J]. Acta Endocri-
nol,2019,5(1) :69-73.

TSUCHIYA T,SHIMIZU H, YAMADA M,et al. Fast-
ing concentrations of Nesfatin-1 are negatively correlated
with body mass index in non-obese males[ ]J]. Clin Endo-
crinol,2010,7(3) :484-490.

RAMANJANEYA M,CHEN J,BROWN ] E,et al. Iden-
tification of Nesfatin-1 in human and murine adipose tis-
sue:a novel depot-specific adipokine with increased levels
in obesity[J]. Endocrinol,2010,151(7) :3169-3180.
ZHANG Z,L1 L,YANG M.,et al. Increased plasma levels
of Nesfatin-1 in patients with newly diagnosed type 2 dia-
betes mellitus[[J]. Exp Clin Endocrinol Diabetes, 2012,
120(2) :91-95.

DENIZ R,GURATES B, AYDIN S, et al. Nesfatin-1 and
other hormone alterations in polycystic ovary syndrome
[J]. Endocrine,2012,42(3) :694-699.

AYDIN B.GUVENC G,ALTINBAS B, et al. Modulation
of Nesfatin-1-induced cardiovascular effects by the central
cholinergic system[ ] ]. Neuropeptides,2018,70(1) :9-15.
KOVALYOVA O, ASHCHEULOVA T, DEMYDEN-
KO A,et al. Nesfatin-1 activity in patients with essential
hypertension and prediabetes, type 2 diabetes[ J]. Geor-
gian Med News,2017,263(1) :44-49.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

DING S, QU W,DANG S,et al. Serum Nesfatin-1 is re-
duced in type 2 diabetes mellitus patients with peripheral
arterial disease[ J ]. Med Sci Monit,2015,21(1):987-991.
KUCUKLER F K,GORKEM U. Low level of Nesfatin-1
is associated with gestational diabetes mellitus[J]. Gyne-
col Endorinol,2016,6(5) :1-3.

ESRA N A,SUHEYLA G,MUGE K,et al. Serum Nes-
fatin-1 levels are decreased in pregnant women newly di-
agnosed with gestational diabetes[J]. Arch Endocrinol
and Metab,2017,1590(10) :2359-2367.

RADZISLAW M.ELZBIETA P C,DOMINIK D, et al.
Nesfatin-1 and vaspin as potential novel biomarkers for
the prediction and early diagnosis of gestational diabetes
mellitus[ J ]. Molecr Sci,2019,20(1) :159.

BELLOS I, FITOU G, PERQIALIOTIS V,et al. Serum
levels of adipokines in gestational diabetes:a systematic
review[ ] ]. ] Endorinol Invest,2018,3(10):1007.
ZHANG Y,LU ] H.ZHENG S Y.et al. Serum levels of
Nesfatin-1 are increased in gestational diabetes mellitus
[J]. Gynecol Endocrinol,2017.33(8) :621-624.
BOUTSIKOU T,BRIANA D D,BOUTSIKOU M,et al.
Cord blood Nesfatin-1 in large for gestational age preg-
nancies[ ] ]. Cytokine,2013,61(2) :591-594.

AL X 52 22 B AF L. Nesfatin-1 5 RBP4 7285 IR 9% H K
JUBE I B2 J5% il i B 238 LT ], L P BE R R % 2% 4, 2014, 45
(6):472-477.

(Wi fe B #1:2019-12-26 &1 H 11 .2020-02-17)

(R3S 1229 70)

(10]

(11]

[12]

[13]

[14]

SIDDIQI Z, KAROLI R, KAUL A, et al. Evaluation of
neutrophil gelatinase-associated lipocalin and cystatin C
as early markers of diabetic nephropathy[J]. Ann Afr
Med,2017,16(3) :101-106.

VIJAY S, HAMIDE A, SENTHILKUMAR G P, et al.
Utility of urinary biomarkers as a diagnostic tool for early
diabetic nephropathy in patients with type 2 diabetes mel-
litus[J]. Diabetes Metab Syndr,2018,12(5) :649-652.
KAMIJO-IKEMORI A,SUGAYA T.YASUDA T.et al.
Clinical significance of urinary liver type fatty acid bind-
ing proteinin diabetic nephropathy of type 2 diabetic pa-
tients[ J ]. Diabetes Care,2011,34(3):691-696.
e S AT L 45 JR L-FABP.KIM-1,NGAL
ALY cystatin C 7685 IR 9% B i 28 £k e LT [
PN 23 AR 2 . 2016.36(2) :92-95.

MAHFOUZ M H,ASSIRI A M,MUKHTAR M H. As-
sessment of neutrophil
(NGAL) and retinol-binding protein 4 (RBP4) in type 2
diabetic patients with nephropathy[J]. Biomark Insights,

gelatinase-associated lipocalin

[16]

[17]

[18]

2016,11(2):31-40.

KAUL A,BEHERA M R, RAI M K, et al. Neutrophil
gelatinase-associated lipocalin:as a predictor of early dia-
betic nephropathy in type 2 diabetes mellitus[J]. Indian ]
Nephrol,2018,28(1) :53-60.

PANDURU N M, FORSBLOM C, SARAHEIMO M, et
al. Urinary liver-type fatty acid binding protein is an inde-
pendent predictor of stroke and mortality in individuals
with type 1 diabetes[ ]]. Diabetologia,2017,60(9):1782-
1790.

R MU B R L-FABP 5 2 BURE IR B #
BIRe Bt N F s []]. AR B FE L2 A B RER AR &,
2015,14(5) :335-341.

WU J.SHAO X,LU K,et al. Urinary RBP and NGAL
levels are associated with nephropathy in patients with
type 2 diabetes[ ] ]. Cell Physiol Biochem, 2017,42(2):
594-602.

(Wi fe B #:2019-11-09 &[] B #1:2020-01-05)



