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Abstract . Objective To explore the diagnostic values of urine 11.-8 and neutrophil gelatinase-associated li-
pocalin (NAGL) in urinary tract infection (UTI) and to provide evidence for kidney damage in the early
stage. Methods A total of 120 cases of children under 6 years of age from the pediatric outpatient department
were enrolled in this study,80 children of which were confirmatory diagnosed with urinary tract infection in-
cluding 40 initially diagnosed and 40 recurrence cases,and 40 healthy children without acute or chronic urinary
tract infection. The concentration of urine I1.-8 and NGAL among different groups were detected by using
chemical immunofluorescent. All of the data were statistically analyzed. Results The concentrations of I1L.-8 in
the initial diagnosing group were higher than those in the control group(P <(0. 05). The expression of NAGL
was significantly different between initial diagnosing groups and the control group(P <C0. 05) ,meanwhile, the
concentration of NAGL in UTI complication group was higher than those with simple UTI but no complica-
tions (P<C0. 05). Conclusion IL-8 can be used as a candidate marker for early diagnosis of urinary tract infec-
tion,and NAGL can be used as a characteristic marker for urinary tract infection with early renal injury. In or-

der to provide experimental basis for rapid diagnosis of urinary tract infections in children,it is helpful to de-
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velop rapid,simple and low-cost methods for diagnosis and clinical monitoring of urinary tract infections in

children.
Key words: urinary tract infection; I1L.-8;

ry; diagnose

R B R e 2 LB AL O SR 5 0 e A DR I SR
Yoo Ry b DR YL R R PR B R , JLEE 200 bR IRk
Yoo JLEE PR H LI PRAE R A B B H B LA S R
ik EIUIRI2 SR 2 0012 T B B AN B B R LY
1§ 4K A 5 T B R I A7 76 A5 0 FE I LB A
ZHERZ RO BAERIT . WIREERREAGES
RO S H Ak & 9 e i R A BT 2 IR BT R B
FE IR B UE T RE A 4 . T T B0 R T fE Ak
fir. PIL X5 i 3012 T 2 1 AR A 38008 97 O HLe
WG B SR . A SCHk R IE . N 41 A -8 (TL-8)
VB A 53 3 06 1 R ARE PR F 7 I B3 AE L DR 35 % L T IO
Jag BB B I JBOR R Y R S v K AT AR Sk L EE DR Uk
Yo R G A F5 AR o T Hh MR 40 A B R I A 56 R
8 R (NGAL AR S B W5 405 0L 61 b iy 322 O 9
PR, 5B R 0 ™ AR A T R,
AT 43 % LB R Y TL-8 A1 NAGL /K- 17
TR 43 BT T PR AR DR IR G D R A A v 1
IKFAEAL B AR A L TE R B IR G 1) 10192 B 2 £ B PR
B 1) LI B R 1 R B AR S
1 ##RE5F=E
1.1 —Bwk 201847 AFE 2018 4 12 A Fg
WRE=HEREITZ2MmZ 6 J&] 2 LT IJLE L 120 4
YPIAWFIE . ARIEIE IR 2 W00 3 41, W1k 2 Wi 4l : 4
YKI2 W7k BRI B e B R St I IR ¥R 97 1 B OL 40 ]
SR R B DR B R SR 9T R A & i /B L 40
o1l s X B A R b e M g i L 40 il Sy Tk
— W58 NGAL 78 5 451 43 & L 9 K 7 48 4k Ff R
e B R A AE AL - R IR HLAA A IR E 1 AR
JL 38 B, DA B BAali o e 2 . 4l R Rk e i L 42
Bl . 99 AAHIEFE I L 2 TC Ho At AL Y A  JF B
LA & ¥ R B & F s W 15 .

1.2 ¥

12,1 FRACREE 2 BREE L) L IR WOR 4 5 VB Y
SR T BRI B N B 2 10 IR ISR A5 I TR BE R R 5
mL, 4R 5 = IR 7 B A

1.2.2 JLERBEEPZWbRE (D7 T BR 5
FE T HC>1.0X10° CFU/ mL, (2) B0 R ULH -
40 =>5 A~/ HPF, s A B8 IR 36 ok . B A& X
PRI B2 . W TG 58 — 4% 3 1 P vl 3 31 4, 47 >
1.0X10° CFU/ mL Al #§i2 . (3) B IR TUE I A 4
YA IR AN L A1 > 1 A /HPE, (D) R R K
THECE 100 ~10° /mL Z [A] ] BE 3%, W FRk B, Hdp
AT 25 0 b B2 G R AT P 2R B el 32 . ARBF ST
B I RE AL LA JLZ B - B e A PR A IR U L B

neutrophil gelatinase-associated lipocalin;

early kidney inju-

RR R

1.2.3  FEARRI P e 1L-8 Fl NGAL ) 4
JEHTRL IR 34 B o 2 B AR R A BR A ] Rt
TR T TL-8 i A 4 A6 I 4 0 9 [ 2 0 ~ 140 ng/
mL, NGAL Jig& 44 4 6 U - A i 5 Bl &y 0 ~ 100 ng/
mL, B2 5256 7 R R L i e . R B A R A
AR >,2 000 r/min B0 5 min, A B K IL 80 L
PR AR R AL F IR ERE 15 min J5 08
I R il A & A 9% 43 AT AN (Mokosensor-A300 %Y )
WX 1L-8 A1 NGAL 43 B3R5 5 S K .

1.5 it abs  WRo il R A SPSS 13. 0 44t
it B 5e 8 13 Kolmogorov-Smirnov, Shapiro-Wilk £
6 T T 25 5% R A 3 XA A BT ORE AT 0 28 4 A A A
X6 A IR A A A T kL AL EE AR B O 2541
B s AT JE TE 250 A (4 1 1 B8 Rk, A1 T b R AR
ZH 51t Mann-Whitney U K55 5 B 48 i1 &
S AR R, P<70.05 ERERAGIEE L.

2 % R

2.1 I IRAE BB AT MR I R B 21T 4 BT
DL 1, 12 J1 i i £ 25 R I B e B o e il s S R
36 A JEILTH 38 (P<C0.05), M AR MWL, b
R LB Z #k >, <36 A L&
62.5%(50/80),36 A J5 1Lk 37. 5% (30/80), Xt
G AR RGP 1) BOLEEAT o BE A 1 St 3 4l
ERE G E X (P=0.015<0.05),1 # L F &L
B I MA DR 22 8 92 95 1) 7 34 1 0% R (9. 38 1. 633) H
o J I i R A R 9 B 1~ 3 B A I E LY T
PIHWE R (21, 64£6.848) H, HH B &L E R 12 #1;3
UL ERILIE A IR A gy (41,1247, 19)
H A I 6 e PR A SO 6 i

2.2 LREKMMIEMRESEREE PMKEHA.ZR
2 LA B % BEAL, 45 4L MR PR 48 45 K P LB L3R 2. B
AN LT AN L IR b R DL R A0 B G BR324 5 R K
YeAH 56, oA F A0 B A 2T A0 B K DTk 2 W AL
FEREM B2 L (P<<0.05) s Mtk [
N Mgk e - B R AL R T RIRZ B 4L (P <<0. 05) , 43 B AT
fiE 5 YL 5 B R A O s 4 DA RO 1R O IR B B L 12 BB 1Y
HEKE ERANE & TRk 4A. TS5k &E
e BN TR T 25 0% . 5% IR AL Hb &8 NGAL FE4))
Wz Wil 2 Rk A i 7K B T e (P <<0. 05)

2.3 IL-8 5 NGAL 7EJR B e b iy F ik 84k i@
i Mann-Whitney U ¥z 38 75 #715 tH - W1 K 2 Wi 41 1L-8
TR 58 2 8 F X IR AL (P =0. 007<20. 05) ; [A] B} & & 41
1L-8 7K -l 5 T X BE2H (P =0. 001 5<C0. 05), 3]



[RAb IR E ¥ 22K 201942 9 A% 40 %% 18 ¥ Int ] Lab Med,September 2019, Vol. 40, No. 18

« 2193 -

T1-8 J& mJ LAS 75 00 Uk L R 52 S 1 DR B Je 2 1) T 22 45
pro UL TA. JR NAGL fE9I R IZ Wi 4l . & K 4l
B2 K HAS 0 IR L8 22 5+ e i 8 0P

A3 5k 0.008,0. 005,34<C0. 05) , 9B NAGL 7F R %
R A R B Be 2 B $8 R AR A . IR 1B,

2]

E PR % % 3 4B Fn xf BR 4B I PR 5 B 3T LE 53 47

T H n 0~<12 A 12~36 i =36 H % P
VI W 2 (%) ] 40 13(32.5) 11(27.5) 16(40.0) 0.676
R (%] 40 10(25.0) 16(40. 0) 14(35.0) 0. 589
YR (%) ] 40 12(30.0) 13(32.5) 15(37.5) 0. 636
PR 6 I G 1 L (20 ] 80 23(28. 8) 27(33.8) 30(37.5)
BA 36 8(34.8) 11¢40.7) 17(56.7) 0.034
7o 44 15(65.2) * 16(59.3) 13(43.3) " 0. 289
& IE LI (00 ] 38 13(34.2) 17(44.7) 8(21. 1)
HIERILARGESD 38 9.3841.633 21.6476. 848 41.1247.19 0.015
W 5B ELK, © P<0.05;2 LA F 1% B IR R 8L BB 4y B 2 L il
F2 ZHRKNIEFRK FEH S (2 L)
- SE) 214 i R b B 4 BN 11.-8 NGAL
A I 45 A7 n .
) (/pl) (/pl) (10° CFU/mL) (ng/mL) (ng/mL)
WL W4l 40 1 250.64+356.53 2 509+884. 3 33.794+21. 36 7.88+4.32 19. 3848, 43 8. 633,47
"RH 40 791.234129. 05 843.104737.52 56.724+40. 14 25.13+8. 64 14.9649. 36 18.3947.55
X B 4 40 7.41£3.09 1.23+0.62 3.09£2.23 0 2.28+1.32 4.08+2.93
P <0.001 <0. 001 <0.001 <<0. 001 <0. 001 0.0 027

=
3

IL-8iRE (ng/mL)
g 8
5 8 8

NAGLIRFE (ng/mL)
&
o

o

0
A DRBEME  ERE  xWE g

WA =2 TL-8 197K 5B =41 NAGL 1Yk P R 545
W2 L
B 1 1L-8 1 NAGL fER B RE L P Ak F Tk

2.4 IL-8 fil NGAL 7 JR i B G & I 4E i 42 fk
FE— R SE TL-8 Fl NAGL 7 JR B I8 4 90 H iy
Fe R AE R 43 B P 5 I E 2 R0 Bl Rk e 4 19 KO-
Al . A HE AL R PR Al R YL 2 Y TL-8 JKOF EL iR, 22 5%
TGt X (P >0.05), WA 2A; 9% 1 . NAGL 7&
G IE A K B3 = TR Al 4] (P<<0. 001 , 42
N NAGL 7K F & IR B 3% G 78 78 & JF 9E KUK .
UL 2B,

MrRpEE XA XHERLE

P>0.05

IL-8iKE (ng/mL)
NAGL;RFE (ng/mL)

L F 2Ok |

A NP T 1L-8 MK F 2 L3 B A A NAGL i K K
L

BIEHR B

L F 2ok |

BIHEA

>

& 2 IL-8 1 NAGL ZE WA MK FE R L
3 it i
WEFT 2R B JLEE JR % R U 19 kI 3R 5 AR S L B

HH,0~36 AR LERHRE T 36 AL L&
L. A<<12 A B ILY 28.8% ., Hi 12~36 1y
JLi 33. 8%, 43 #T AT RE 5 H #& /N 5B L I IR 7 G 4k PR
A R R R M TR B B G, WAt
FRWAFER/NT 1.2 % 8 PR EG BOLA I 1 bk S
PRGBS R RS AR 12 H W LR B
i IO i P B 1 RO 7 A R RE BRI 34, 206, 36
ALl EEILE R 21, 1% ; At #F 58 2% B LA
W /N A I TS A2 B 845 DA R R A
MR . AT R AR ) IL-8 Fil NGAL 1y f
PEJZ MR I AT DA B2 7R IR I I8 e DA % B O
JiE 1 AT RE L A 22 Ok I IR 32 W TG 97 4 BR8] 06 4% A8
DL 75 LA R I8 AEG B TR 958 43 19 2 A XGRS« A1 o 7 40 L P
B A2 W R T

T1-8 J2& 20 P B L i R AE R W I A i, 2 5 7
90 B S I 028 T8 T IR B R L 1 12 e
WFoE e Ltk 2t 90 ARk A R iE D L f A T L R
D A T ) AR S AR T, R A8 R A TL-
8 [ IR TE b IR M5 IR YL i 55 5 Th v . N IR I S e e AR
AR, JLE R 2 0 b IR B , 72 AR 5T
W IL-8 TEWII2 LA S % 1 DR I Sk e vp 34 52 BB (B 1
BRI B — S T IL-8 e AT E R L R
PR EEIR AR . WFSCIESE NAGL 2 5 I8 ik 1 &
JE 2 & 0 B A G L2 B R P RE B g )
L R NAGL F 21U F B /AN i b B 40 1 v il 1k
BETR . PR A B NAGL 356 B B /N8 45 1) 2 0 i /)
. P NAGL J2 7 82 5l B /N8 52 5 B 4 43
P30 AT 5 8 Aw o, X IE R 05 00 2 A B R



. 2194 -

Efr b E #4045 2019 £ 9 H#% 40 %% 18 # Int ] Lab Med,September 2019, Vol. 40,No. 18

H™ . NAGL RAUFE 2 B B S8 J5p i h A A 7]
T T R w0 AR I Bl DA 0
SCHRHEE S PR NAGL T %k 508 8% PR 9% B 46 45 & T
e R 55 25 45 AiE EL AT B 4 00 I TR 32 W {R. LA 12,3
U/L i 5 i isf . NAGL 2 W 1 BR 6 R 5 8% e 14 4
JEKBE R 80. 0% B S E R 88. 961 . ARAFFTH NA-
GL 78 DR 6 Y DL Ko PR 1% 8 e 4 I o B S8 T v s 10
B NAGL BE AT RAAE A DR 3% I G 04 48 7R M 4w & 4 . al
PAVE N B e 405 A2 W i i s B . I R B
I IL-8 F NAGL [F] o T i 0 $2 7 PR 6 B e A IF '
IR 5 1 o] BE . L 3 R U 4 45 1 2 M IS IO
PRAE R PR GE A BH B R . AR A AT 4R L TL-
8 FEZ L) L St R I B e b B T G P AR S )
Fhm kg @, AT 8 1IL-8 . NAGL 5 )L #
PR IR 1, 25 SR E IR TL-8 .NAGL ¥k &
SISE VRGN S NI S T E N I VN
K5 DR 5 B () 9 IR » 1T LA A B 300 2 B0 DR % Rk e
f1%) B B E 4l

PRBKE F-AF 0 DR 6 G 1) 32 B2 W T Bt RE I 4K
K. AIFE R E T EZE R AE, K
1R ARG SRy PR o R B SRR e £ LA B IR B 12
(4RI g st 50 /IS B 2 504 S 15 B X0 L 2 DR B R g iy W T
SR IR TER R B A LR B R 2 R TG
iR Y L IF H A2 0 PRI IR G 5B LA A IE N R
5 A I PR A2 W R e A2 2% » 4 o 35 % ) ) o 4 L %%
S W B PH P 5 i 5 SR e L SRR R R 4 A
T 2% AT DR S W0 R DL A R B U g ) R B B
AR S SR IBGE YT 15 it K A s s iYL R
WD R L b O ROIE 0 & A . FE R4 LR B IRk
P2 W9 b . A 52 T 1L-8 .NGAL 5 B JR #%
JEYE (R AH Ok 4R LD R, A B 5T 0 X TL-8
I NGAL [R5 47 4500, IF H ARG T W5 3 76 IR i )2k
Yo g VA KA FFAE H B 0 3 1k AR A A BT B I
PR e o 0 2 R 6 SRR e B L, o B2 T 3R T L TR
PR AR AL O R | o ) S A AR v R
PR 3% SRR G A S AN LB R 25 Ry 1) kA
4 & it

JLEE R SRV N LB 0 0L 5 22 00 1k 3 35« 7 0
KB R IG T R B B oGk . TL-8 nT IR N L #E R
%I e T T2 W A i 2 4 A NAGL JR ] A Sy 5 40
FUE 35495 1 R I P A . 4 S BRI T — b L IR
S D R I DR A T % i S B L Sy DR 12 DR L DR R
BT SHKE .

%3k

[1] TRAMMA D, HATZISTYLIANOU M, GERASIMOU

G, et al,Interleukin-6 and interleukin-8 levels in the urine

of children with renal scarring [ J]. Pediatr Nephrol,
2012,27(9) :1525-1530.

[2] SHEU J N,CHEN S M,MENG M H,et al. The role of
serum and urine interleukin-8 on acute pyelonephritis and
subsequent renal scarring in children[ ]J]. Pediatr Infect
Dis J,2009,28(10) :885-890.

[3] KRZEMIEN G,SZMIGIELSKA A, TURCZYN A,et al.
Urine

growth factor betal in infants with urinary tract infection

interleukin-6, interleukin-8 and transforming
and asymptomatic bacteriurial J ]. Cent Eur ] Immunol,
2016,41(3):260-267.

[4] MORIK,LEE H T,RAPOPORT D,et al. Endocytic de-
livery of lipocalin-siderophore-iron complex rescues the
kidney from ischemia-reperfusion injury[J]. J Clin Invest,
2005,115(3) :610-621.

[5] HAASE-FIELITZ A,HAASE M,DEVARAJAN P. Neu-
trophil gelatinase-associated lipocalin as a biomarker of a-
cute kidney injury:a critical evaluation of current status
[J]. Ann Clin Biochem,2014,51(Pt 3):335-351.

[6] GOKCEI,ALPAY H,BIYIKLI N,et al. Urinary levels of
interleukin-6 and interleukin-8 in patients with vesi-
coureteral reflux and renal parenchymal scar[]J]. Pediatr
Nephrol,2010,25(5) :905-912.

[7] OKAWADA M, ESPOSITO C, ESCOLINO M, et al.
Treatment of vesico-ureteral reflux in infants and chil-
dren using endoscopic approaches [ J]. Transl Pediatr,
2016,5(4) :282-290.

[8] BITSORI M,KARATZI M,DIMITRIOU H,et al. Urine
11.-8 concentrations in infectious and non-infectious urina-
ry tract conditions [ J]. Pediatr Nephrol, 2011, 26 (11);
2003-2007.

(9] HfHA B, A8, % R B e AL I L R TL-8 A2 1k
Fe G LT T 95 M s 2 e 27412 - 1998, 18(7) . 667-668.

[10] MARQUES F Z,PRESTES P R,BYARS S G,et al. Ex-
perimental and human evidence for lipocalin-2 (neutrophil
gelatinase-associated lipocalin [ NGAL]) in the develop-
ment of cardiac hypertrophy and heart failure[J]. ] Am
Heart Assoc,2017,6(6):e005971.

[11] CANDIDO S,MAESTRO R,POLESEL J,et al. Roles of
neutrophil gelatinase-associated lipocalin (NGAL) in hu-
man cancer| J . Oncotarget,2014,5(6):1576-1593.

[12] HASEGAWA M,ISHII J,KITAGAWA F,et al. Plasma
neutrophil gelatinase-associated lipocalin as a predictor of
cardiovascular events in patients with chronic kidney dis-
ease[ ] ]. Biomed Res Int,2016,2016:8761475.

[13] MOHKAM M, KARIMI A, KARIMI H, et al. Urinary
interleukin-8 in acute pyelonephritis of children a before-
after study[J]. Iran J Kidney Dis,2008,2(4) :193-196.

L14] Bmcse , sl K B0, 2 4l JU IR I Ik e 0 T3 T 40 7 13 I8 43 #T
0] s E M EE25,2013,20(34) :191-192.

(Wi H7:2019-02-25 &[] A #1:2019-07-02)



