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(# E]1 BH ORI VB RE AH DG HR %18 25 1 (NGAL) £ J5UR PR B 25 G AE B JLIR T i 7K 7 &%
HEX, 7k AR AIERAEIL 34 6,2 ORI JeAS R EIRTT 4 JE IR A ARG B R 3 0ABE R
it 20 B 25 A AE (SRNS) 21, PR [ 54 B R I A e i3 28 SURR A B 25 S E (SSNS) 2, i i 9l 7 11 ki e
WNIRITRT AT 182 J8 .3 J 4 RIS Bl AR Hr B R, SR B ELISA LA PR NGAL R BE , [R]sH A5 B o JILIEF
(Cr)E, RAR Cr HEH BORAS IE SRR NGAL /K, ELAS 4L R NGAL 5 Cr Ay RRZER . R 5 SRNS 4
FLAL, SSNS 41 il R bR A H NGAL/ Cr HUETEIR JEANAYT 3.4 JHIF W] FRE (P <0.05) ; 5 SRNS 41 #5, SSNS 4155
BRARA T B2-MG/ Cr HAATEIR JBINIRYT 4 IR A TT IR B 8 TR, SSNS 5 SRNS P41l )R NGAL/Cr 55 JREE [/ Cr
FCAE S IEAHSE (r =0.510,P <0.01) , ROC HiZE N A4S R B, Fi 2y 3 JiJ5 K NGAL/ Cr 2 Wik &4 0. 043 B, fUsk
JEFNRESBE 43502 100% F179.2% , #&i€  SRNS [BJLIRIE 1 NGAL/Cr L fE R824 45 T /K, Tiii SSNS 8 JLIR R
ot NGAL/Cr HEAEIR JEANIRYT G T K, BT RS [ 5 F B2-MG/Cr HAE, $27 sl Wil R ¥ NGAL/Cr H,
18, A BT 5 R B 25 A AE I IR e TR T AL [FESRILAIZE,2013,15(7) :541 —545]
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Expression of urinary neutrophil gelatinase-associated lipocalin and its clinical signif-
icance in children with idiopathic nephrotic syndrome

XIA Hua, HE Qing-Nan, LI Xiao-Yan, SHUAI Lan-Jun, CHEN Hai-Xia, YI Zhu-Wen. Children's Medical Center, Second
Xiangya Hospital of Central South University, Changsha 410011, China (He Q-N, Email: heqn@ 163. com)

Abstract: Objective To investigate the urinary neutrophil gelatinase-associated lipocalin ( NGAL) concentration in
children with idiopathic nephrotic syndrome (INS) and its clinical significance. Methods  Thirty-four children newly
diagnosed with INS received oral prednisone for 4 weeks. Patients whose urinary protein did not become negative were
classified as steroid-resistant nephrotic syndrome (SRNS) group, while those whose urinary protein did become negative were
classified as steroid-sensitive nephrotic syndrome (SSNS) group. Morning midstream urine specimens were collected from all
patients before use of prednisone and after 1, 2, 3, and 4 weeks of treatment with prednisone. Enzyme-linked immunosorbent
assay was used to measure the urinary NGAL concentration. Meanwhile, urinary creatinine ( Cr) concentration was
measured, and urinary NGAL concentration in a single urine collection was adjusted according to the urinary Cr excretion.
The two groups were compared in terms of urinary NGAL/Cr ratio. Results Compared with the SRNS group, the SSNS group
had significantly decreased urinary NGAL/Cr ratios after 3 and 4 weeks of prednisone treatment (P <0.05). Compared with
the SRNS group, the SSNS group had a significantly decreased urinary 32-MG/Cr ratio after 4 weeks of prednisone treatment
(P <0.05). In both groups, urinary NGAL/Cr ratio was positively correlated with urinary protein/Cr ratio (r =0. 510, P
<0.01). The results of ROC curve analysis showed when diagnostic cut-off point of urinary NGAL/Cr was 0. 043 by 3 weeks
after treatment, sensitivity and specificity achieved 100% and 79.2% respectively. Conclusions Urinary NGAL/Cr ratio
remains high in children with SRNS, while this ratio decreases gradually during prednisone treatment in children with SSNS, and
it falls ahead of urinary B2-MG/Cr ratio. These results suggest that dynamic monitoring of urinary NGAL/Cr ratio is useful for
early judgment of response to prednisone in patients with INS. [ Chin J Contemp Pediatr, 2013, 15(7) .541 —545 |
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J5 % 1 B R 2% 45 AiE (idiopathic nephrotic syn-
drome , INS ) /& )L 5 I 191 fi o UL 1) ' /N R , L 2
B R A 10 J14r 2 161 80% ~90% Yy Ji % 1
LR AL LWIIR BRI A AR S 2 e B AT A
AL K, oA 45% ~ 50% 9 N A
BB o B B I A A W U A
FEREBR TR B R L, HORHBR IR YT B ROV K
B SRR AE RE ON E DR I AR 2 e
fT A TC B 14 A6 A S LU BB LXK JE P i TR 9T I
NE A B XTPER MAA I S B YT, a2 Ih RO 5T )
o A BB 5 A B bR 20 e B RS B AH G s
Jii#% 1z 5 H ( neutrophil genatinase-association lipoca-
lin,NGAL) ] R 5 "5 J £ 5 Ak A9 %% )3 S U5 #H G,
W& M 25 B 5 9 22 & fiE ( steroid-resistant nephrotic
syndrome , SRNS ) 45 18 2 FBUR Y B % 25 11E ( steroid-
sensitive nephrotic syndrome , SSNS) K # NGAL B ig}
THE o AHFFTREER R & HIIA R INS SBOUL, R
WEL PRI T NGAL 2 B2 3Bk 1 ( B2 microglobu-
lin, B2-MG) 5 R ILET ( creatinine, Cr) 7284k, TEH
NGAL/Cr 7E B A R AN AT BOBL i) INS J )L
AR K SF B AR I PRYR Y7 HH A 3 S
1 BRI
1.1 FFRMK

2011 410 A 2 2012 4 3 H £E A p R i —
EERBE JLRHE Berfi2 i INS 4136 H L34 6, 1l R 12 B
P65 2009 4Erp AR E s LR oo B I A A T
I W RIS IA TR IR RS B ) bt . He
B 28 i, 2x 6 B, 4E WY 2 ~ 11 & IR 5.8 +
3.2 % Uy INS R 01 46 b Bety 45 1 2 ik e fa
CARIAST , BlE JE#A S H 60 mg/m’ 5 2 mg/kg, fiz K
FI AT 80 mg, AR , 4655 6 J&, 4 F 5 L4
SRR TR S AR YT 1Y S NL AT 4 4, R AR TS
FAvE 2 24 SRNS 4, JR 8 11 5% [ % 4 SSNS 41,
34 {5l 8 LA 10 912 SRNS g f5i] (b 2 491 Ay 1 4 Y
BIRZEEE) ,24 1] 2y SSNS S {71 (15 B 4l 7Y 5
CEGAE) , WAL ) AR S ) b A 25 R e g i A

X(P>0.05), 1EH XL 20 ], 54 oh g K24
MEZEEREN 112 2011 4 11 H 2 2012 4% 3 H [ fi
SRR # . 5 10 ], 22 10 ], 4EEY 2 ~ 14 %
IR 7.3 £2.5 B o WESERT G IHERR 4 KM
RAEEIER A IR R AL E T W Zr G AE , HEBR BB AE IS
' U5 5 8 UK 8 s R EL At G 2 00 R0 YA
o A BB IE AR, HEBR G JHRE 1 e I s
WEIRAG B o0 A8 P 05 B g M o BRI
PREFAHTHIBAR R K R BEBEfe 32 0 23 A3
1.2 #RAESEN

T A s 38 R O e T S S 1 A
2 J4.3 J5 4 JA R T BRI, B 3000 rpm B L
20 min 5 BRI, TR AE - 80°C EAR IR VK AH 4
FH LA £8 55 IR NGAL JREE 1 IR Cr JR B2-MG &
o RTINS G GG R GORE, A48 JE A Bk Al
I RAS B 5 . ELISA YA A £ 5 PRI NGAL ¥k
& PRI Cr, B2-MG 22 1) FH IR — [ e 4G 36 Bt
4 A S AT T8 B PREE 1 R 2% B e
W E . N NGAL RIS 5 7 ik Fl & (S 5
LOT:201202) iy 3¢ E R&D A w4775 4 H gh A b5y
Mr{h 3 [E BECKMAN H 37042
1.3 SitZEoHHh

{fiFH SPSS 17. 0 AR H TR 400, IER
SYAT R THEOR AR £ PRk 25 (x +5) RO, 4LIH]
FAE AT Iy 255 ARG 36 (F K ) , 240 J5 22 55 PEAE
A PPE R FH 5K 26 7 22 43 B (one-way ANOVA
RE56 ) 5 28 N AR FH ANl ST AR AR ¢ 35 THE0%E
BHEBCR AT x 81 3R J7 6 a5 A OC O¢ 2 R
Pearsons #C0H. P <0.05 hERA G 7FE L.

4

=A

2 ES
2.1 #)34 INS &6 —agm 4l

34 {916 INS ol v 10 45124 SRNS #Y, 24 f5i]
by SSNS #Y, WiZH B JLTE IR 8 1 & | il B [ L Cr
FAEE E/NRIE 3 (GFR) M 8 Z 8] 1) 22 7 44
Tt B (P >0.05) (£ 1),

F1 MERREEREAMEBENRAKTR (v

g Bi%c #ERE(d) IR EEE(omol/L) i LT (umol/L)  FHEH(g/L)  JREFM( x10°, /L) GFR(mL/min - 1.73 m*)
SSNS 41 24 10 +8 10 =4 3710 16 =4 6.7+0.8 154 +29
SRNS #4110 11+3 13 +5 37 £13 14 +5 6.1+4.8 167 +38

1 1.839 1.762 2.172 1.496 1.453 1.807

P Y >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

4 : GFR g B /NBR G2
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2.2 SSNS 5 SRNS %%l NGAL/Cr tb{&tb
SSNS X5 SRNS [ 21 Tk Je #15 F 2 Hif JR NGAL/Cr
FOABLHY) (B 35 i T 1E 7 X BRZH (P <0.05) , T P4 [R] 2=
SIGEE (P >0.05) , SSNS AUl 2y 1 )4
2 JHi}, )R NGAL/Cr LB 5 25T A28 5 o g8 it
FRSL(P>0.05) 5 124 3 JAIT, Ik NGAL/Cr B3
2GR T (P <0.05) B A7) T IR H A IRAL(P
<0.05), Fi#4 4 JAE, JR NGAL/Cr [U{H P 2 1E
K, HGIEE X A K 2Z R LG I E L (P
>0.05) . SRNS Akt 1 J& .2 Ji .3 Ji 4 Jai,
PR NGAL/ Cr W H I 4ERs T 8= K, 5 251 AR
2SI TG FE X (P >0.05) . &2, K1,
2.3 SSNS 5 SRNS %R B2-MG/Cr Lk {& bt 5
SSNS 55 SRNS W4 ik Je#s FH 25 IR B2-MG/Cr
FOAB 3 f2 35 5 T 1B X B4 (P < 0..05) , 1 P 4L (7]
22 F G L (P >0.05)  SSNSA 95 1 F 24

# 2 SSNS 1 SRNS f56l# =GB /G R NGAL/Cr tL{EE SR

182 J5 3 JEeE, R B2-MG/Cr H (5 25125 51
TG FE X (P >0.05) s 2y 4 JHI}, )R B2-MG/Cr
OB RTE R (P <0.05) , 5 1F 3 % R [
BEF LR SL(P >0.05) . SRNS 415541 24
1JH .2 Ji.3 i .4 JE B, JR B2-MG/Cr LA 5 245 i
FE 22 I TEGE 4 L (P >0.05) , L3 3 & 2,

1 SSNS 70 SRNS F 4 5% IR NGAL/Cr tL{EZHIFR

(x £5; Xl()’z)

2151 RS FHZTi ) =RNE JHZijE 2 4 s 3 4 JHZi)5 4 4
IEHXTEA 20 1.8+1.3 1.8+1.3 1.8+1.3 1.8+1.3 1.8+1.3
SSNS 21 24 6.0+4.1" 6.5+3.4" 5.5+2.8" 2.8+1.8%" 1.7 £1.9°
SRNS 44 10 6.3+1.2" 6.5+0.9" 6.5+1.0" 6.3 +£0.9"° 6.2+1.0>¢

F 1§ 18.435 12.468 6.107 45.714 47.331

P 0.011 <0.001 <0.001 0.049 0.638

a: S HZYRIHHEL P <0.05;b: 5IEH# X IRAIAHEL , P <0.05;5¢: 5 SSNS 4{#ftk, P <0.05

<3 SSNS 0 SRNS w6l E & rBI/ER B2-MG/Cr LLEER (v +s5;x1072)

25 i FA 2T s 1A MZiE2 A MzifE3 A MzifE 4
EHXTREa 20 1.1+0.2 1.1+0.2 1.1+0.2 1.1+0.2 1.1+0.2
SSNS 41 24 3.0+1.8" 2.9+1.7" 2.8+1.32° 2.6+1.3" 1.4£0.2°
SRNS 4 10 3.0+0.6" 2.9+0.6" 2.9+0.7" 2.9+0.7" 2.7+0.7"¢

F {5 20.790 21.606 32.948 30.319 85.967

P1H 0.012 <0.001 <0.001 <0.001 0.062

a S5HZHIAHLE, P <0.05 ;b SIEH X LI L, P <0.05;¢ 5 SSNS 1AL, P <0.05

2.4 SSNS A% 5l kK NGAL/Cr 5k p2-MG/Cr
EEET LB

DR W9 ZEL AR e A B B B SRR R, R Ik
K z-score ¥ AB T ARIEAL JT LL#K . SSNS 21 95 151] R
NGAL/Cr FlJR B2-MG/ Cr FLIEAEIRYT A L 25 571
TGt & L (P >0.05) ; Jk NGAL/Cr AR AE(E ]
YRy =R W RE T SR o A S R o
B2-MG/Cr FU{H T K5 IR B2-MG/Cr HL{E 1Y 251k #a
5 IR NGAL/ Cr —F¢ (HHEAEMT TR e tnfa 4 A
WS R IR JERMIATT IR IR B2-MG/ Cr Ui T V%5
FIR NGAL/Cr HfE., WK 3.

& 2 SSNS #1 SRNS B AHFHIEK 2-MG/Cr LL{ET
&R
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3 SSNS AR
FEkela 40

NGAL/Cr . B2-MG/Cr Lt {ET L

2.5 SSNS #a SRNS #4H %% il [k NGAL/Cr, [k &
H/Cr tLERIEXES

FHIE A AT 45 R d 7k, SSNS 55 SRNS 19 2 35 151 IR
NGAL/Cr 5JREE [/ Cr IFASE(r =0.510,P <0.01) .
2.6 FZE3 ER NGAL/Cr 5k g2-MG/Cr Lt
EBEEESRESMEZEH PSR ENSERY

ROC il £ 73 B i 7, JR NGAL/Cr i1 42T 1 1
(AUC)H0.946 (& 4) , 425 )5 3 JE & NGAL/Cr
o I 46 BT A5k 0. 043 1), B0RR BE FRE S5 B2 43 30l R
100% F179.2% , J& B2-MG/Cr AUC J 0. 669 ( [&]
5), 25 3 JAIR B2-MG/ Cr I # W7 &4 0. 022
B, SR EE RN S B 430 o 80% il 54.2%

54 NGAL/Cr ZRAR3I AERESEISEHMN
ROC £

5
ROC g%

B-MG/Cr £ERZE 3 BB R LR

3

i

INS {35 JE P T 245 2 i R AIF 5 18 B4, LBl
Bk, BT, H M JCHE— 1 BIE n] iR R
BRBRTH PN o W87 R B /N 18] S5 4
FEIRIN SRNS JJFRZ—, TN BN
(1)1 P46 bR A L B 45 & 25 (retinol binding prot-
cin,RBP) B2-MG FI N-Z [t-B-D-4j tH B i ( N-Ac-
etyl-B-D-glucosaminidase ,NAG) | "B 51173 43 F-1 ( kid-
ney injury molecule , KIM-1) F1 [ 4} % -18 (interleukin-
18,1L-18) 4,

NGAL %L@%ﬁ%ﬁ%ﬂ’)d\ﬁ?ﬁﬂﬁﬁﬁ
e &“n'%‘i& 193 BN 1 5 I B 52 2418 7R NGAL
55BN T e ﬁ:ﬁa@” H NGAL f7KF- 15 INS
ﬂg%ﬁﬂi)ﬁﬁ\mrﬂﬁfi PEA TCHH O, 1 A B
PRIV R NGAL R 52 1) 5 Th g | bR & PR

At DL AF Z R ZR S ARFFER AR Cr HE M R
FE%{AR NGAL /K-, Jf b4 T SSNS FI SRNS Py
ZHIA] IR NGAL/Cr FL{EIY 225 AWT5E & B SSNS F
SRNS 3 JHZGHIT K NGAL/Cr FU B3 & 72 B2 AL,
IR JEANIBYT 5 3.4 JE BT, SSNS 41 Jk NGAL/Cr %
T B 2 E R KO T SRNS 41 JR NGALY Cr {75 447
TER w7 K o &5 4R 7R 3l A WL 58 INS 9 ] IR
NGAL/Cr HHAZ AL , A BTk INS £ 5 X ik Je fi
2GR BRI

B2-MG J& {4 PN A A% 4 B £ 475 bk 12 40 | ifi /)
W ZIEAZ VAR A i — RN FEREE L R
B2-MG Jt i drn (il ) B /INE SZ 40 Y AE H R
FIRESEPESR AR o Valles 55 fff 5 & LR B2-
MG 7E SRNS [m] i 4 R ft 2 1 IR A2 #5 SSNS K
R W LE G IE R E Y BT S . AT
F3 % B SSNS HI SRNS % FHZ4 A IR B2-MG/Cr b
(A = B AL, P JE AR IRT R 4 Ji], SSNS 2K B2-
MG/ Cr HAE M T i 2 1E 5 7K F, 1l SRNS 20 L {8
BAERFTER = Kol He# INS (8L Ak e fs
1RYT A K NGAL/Cr LL{EFIPR B2-MG/Cr HUAE 128
fefad, 458 & B I NGAL/ Cr LA AE i 1Tk Je #i
JG 1 G-, 2 Ja i B R B, #5 B2-MG/
Cr H{H T RER IR B2-MG/Cr A I 2 Ak ka3 5 IR
NGAL/Cr —#¢ (HHAEM eG4 A BT
B IR JEMSIATT G IR B2-MG/Cr Lo F B 755 T IR
NGAL/Cr [t . 33 ROC phk 430 #+, IR NGAL/Cr
FUfE AUC #8R B2-MG/Cr B K, 3275 gl 2546 bR
NGAL/Cr LU fECHS S0 A B T 5L FI T INS H8 35 X
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I INS Fe )T RIZ W PR

£ 1Bk, INS #i1FR NCAL KO- H52 445 1

e KSR INS S i) 14 9 JE RS T 25 4 — 5 ) S s A
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