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[fAE] BH 9oWRMES KT -1 (Netrin-1) FUE#HM45550F -1 (Kim-1) P24 xT A JLE Bl
BIRPER BT CAKD) B RIS E. 73k BEBUE H 8084 )L 80 Il (fRRE s Bl 34 4], FEREZ B4l 46 4] ),
PIRGE® A #A L 40 6] ( TEBH ) o il =4l LA S 12 h, 13~48 h INJRFRAS, SR FHEGEC G
% (ELISA) Rzl K Netrin-1 £ Kim-1 (7K, [al A S BN i b i A i i JULEF (Ser) KF, R =248
JUEJG 48 h NI AR Netrin-1 K Kim-1 /K F-BR 8 & FIEEBAL, £ 13~48 h MY Ser KTV FIEE B4 (P<0.05 );
AKI 2 LZE S 48 h INAYJR Netrin-1. Kim-1. Ser ¥ F4E AKI 41 (P<0.05) 5 12 h NAYSR Netrin-1., Kim-1 il
W25 B AKL B AUC B354 0.878 (95%CI0.775~0.981, P<0.01) F10.899 (95%CI 0.829~0.969, P<0.01) ;
A LE RS 12 h WAYIR Netrin-1. JR Kim-1. Ser 43312 IR IEAHIE (P<0.05) o &8 =EHA LKA AKI
¥R Netrin-1 F1 Kim-1 KA1 S48 5 FR Netrin-1 F1 Kim-1 A 4E 4 L0028 BUS AKL B9984T
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Diagnostic values of urinary netrin-1 and kidney injury molecule-1 for acute kidney
injury induced by neonatal asphyxia
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Medical College, Shihezi University, Shihezi, Xinjiang 832000, China (Zhang H-R, Email: zhr331619@sina.com)

Abstract: Objective To investigate the values of urinary netrin-1 and kidney injury molecule-1 (KIM-1) in the
early diagnosis of acute kidney injury (AKI) induced by neonatal asphyxia. Methods A total of 80 full-term neonates
with asphyxia were enrolled (mild asphyxia: 34 neonates; severe asphyxia: 46 neonates). Forty normal full-term
neonates were selected as the control group. Urinary samples were collected from the neonates in the three groups within
12 hours and 13-48 hours after birth. ELISA was applied to measure urinary levels of netrin-1 and KIM-1. Peripheral
venous blood samples were also collected to measure serum creatinine (Scr) level. Results Compared with the control
group, the asphyxia group had significantly higher urinary levels of netrin-1 and KIM-1 within 48 hours after birth and
a significantly higher Scr level within 13-48 hours after birth (P<0.05). The neonates in the AKI group had significantly
higher urinary levels of netrin-1 and KIM-1 and Scr level within 48 hours after birth than those in the non-AKI group
(P<0.05). The areas under the receiver operating characteristic curve for urinary netrin-1 and KIM-1 levels within 12
hours after birth to predict AKI after asphyxia were 0.878 (95% CI: 0.775-0.981; P<0.01) and 0.899 (95% CI: 0.829-0.969;
P<0.01), respectively. Any two indicators of urinary netrin-1 level, urinary KIM-1 level, and Scr level within 12 hours
after neonatal asphyxia had a positive correlation (£<0.05). Conclusions  Urinary netrin-1 and KIM-1 levels increase
significantly when neonates with asphyxia develop AKI. Urinary netrin-1 and KIM-1 can be used as indicators for the
early diagnosis of AKI after asphyxia. [Chin J Contemp Pediatr, 2016, 18(1): 24-28|
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B LS B E AN F A 0 19 & AL R4 AN
A (1.14%~11.7% ) , ¥4 5.0%", (HNEFERE,
B R AT LS B BB R, 4R 79.4 77
Ho R A 2= BART R A LR 3 7 U, i
AILEB SR Z A RERE, EAN 5K
A LI . B LA A S A IR B S R
Hoh B R R A R s, Tk 56%, &= BB
LA (acute kidney injury, AKL) &A%
T 40% L BV, EEE B E E K] 61~70%",
M Z R W AKIL B BBUHE b B b LSe35
e (2410%~61% ) BFEBRE T, JREXLT
PRI 2 S5 I F -1 (Netrin-1) 5 AKI Z [A] [ : 2
TE ) S5 Kellfs R BN AKT 32 W7 i IR SE e )
2 N B AR A LA, U H R E B R AL
AKI % Netrin-1 A 02246,  H Al E RN WLAH G HR
B, I, T4RaEH AN AKT i rbrEWr,
AR5 30 2 R AN [ A 2 R M & R A B A LR
Netrin-1 7KF, 5B #1450F -1 (Kim-1) S 1L
Jif (Ser) KFERHLEE, WEEH 52 B )5 AKLAYK
%, BTEFITR Netrin-1 5 Kim-1 % Ser 76 % BB
Az L AKT (R S PE B X, s B L AKT Y
N G SRl i Ld

1 ARSI

1.1 HRIH

W£E 2014 4F 11 A % 2015 4E 7 H 73K BE NICU
fEREry L, BEHCA = B i 2 H AL 80 i,
Hoh B 47 4, Lotk 33 4], KH 2000~4500 g
= BAHIRARES IEES 8 L (JLRRE) M i )E
1 min }2 5 min ) Apgar 53 : 0~3 s HEHEREL,
47 SN EE (45 1 min PE43 K 0~3 43, 5 min
PEAY R 4~T7 43, WL 1 min PEAF; 75 1 min PF
TN A4~T 43, 5 min 43R 0~3 43, WILL 5 min F

YR [RIETEE A I R B K Ao B s AR
WIETA 24 B NREAR NS R AT 255 1.
PSR 34 ), FEEE S 46 H, AKI Y H)
Wb o 2 B A 3K s TS 0 40 (KDIGO )
2012 4 AKI 2 Wi b5 i ". 48 h N Ser /K S T 5
= 0.3 mg/dL ( = 26.5 umol/L ) B FERIEAY 1.5
K DA b, HIAR s 2 HEWT RS R AETE Td 2
s 3522 6 h R < B/ 0.5 mL/kg . i H
—IGHAT 80 il L B ThBRIE R 23 #, AKIZH
57 Bl RIS (R BA SR A Be 1% T 25 5 B ™ o Jek
PePb B AT A L 40 BIVE R T B4, Hrh Bk
23 4, 4k 17 4], RE 2000~4000 g, HERRFRE:
(1) Hr=IL; (2) EEPEGRERIWIE CLER ) ;
(3) e RPEBE MRS 3 (4) ERYPEBE;
(5) BRI . ARG R B R BEZ T
St B A A T A TR
1.2 IRARERKN

SrATE ARG 12h N 13~48 h N TR IR 4%
WeE 3 2H A LRI 4 mL, FE20 w6y, SR
il B G 8 W B i ( ELISA ) 43 546G bR 7 Netrin-1
I Kim-1 197KF, 500 &340 [ e R AR Rt
BB BR Tl o EARAT IR W R st 3] b B A J) e ik
1M 2~3 mL M%E Ser,,
1.3 FHitFEHR

fdi 1] SPSS 17.0 AT 5e 27000, THESE
B DR + briE2E (R+s) Fon, 241
BRI R 2048 (ANOVA ) , B4 [a] He g
KH K5 THECTOR AR R R, 48] Bk
7Kg W28 TR (ROC) #hZksy
Br PR Y Netrin-1 1 Kim-1 %} 25 BLJ5 387 4= JL AKI )
RIGE ., Fr5 ST E & T (AUC)
¥ JH Person #H ¢ 43 #7 JR Netrin-1 5 Kim-1. Ser [
M, P<0.05 WZESA G- XL

z1 ZHFEIL—RBBERLER

& " Gy (1) PER () A NGy
205 % - s _
H H AR5 2 E’s (cxs, JH) (xxs, 0

TEEH 40 22 18 23 17 375+ 1.7 3340 + 352
REEEA 34 20 14 18 16 37.1£2.6 3270 +518
EEEAM 46 26 20 29 17 37.0+3.1 3212 + 535

F(o) 18 (0.054) (0.411) 0.43 0.768

Pl 0.948 0.664 0.651 0.466
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2 #HR %#ﬁ%ﬁ”iﬁxwmos) 4 )5 13~48 h T
s B4 i 2 B4 IR Netrin-1 Fl Kim-1. Ser
21 Z@HEImEIL—MEFR i) i’ﬁﬂ%ﬁm?ﬂﬁ FEH, ERAGIF
A LIRRE . R PR S AT AR (P<0.05) ; HEE=EHEAIK Netrin-1 F1 Kim-1, Ser
MR TSR X (P50.05) o W 1. RO S T S B, A B

2.2 =£HFK Netrin-1 1 Kim-1.
A )5 12h W@ZFEM\/ H JR Netrin-1 .

Scr EEtbE

Kim-1

(P<0.05) . W3 2~3,
2.3 AKI 53E AKI £ JLFR Netrin-1 #1 Kim-1, Scr

IKF L3R

MEEYHEE T REE4, ZRA5iT%E S AKI ZE BB ILAESS 12h LI 13~48 h N 1Y
(P<0.05) ; EE=EA4 )T< Netrin-1 1 Kim-1. JR Netrin-1 1 Kim-1. Ser ¥ & T J6 AKI B9 & )L,
Ser W& E I & T E B4 iR = B4, EREGFEE Y (P<0.05) . W3 4~5,
24 H%£JF12h AHB K Netrin-1 5 Kim-1 3t = &
%2 12h =454 )L Netrin-1 #1 Kim-1, fupLEF & AKI B2 (B
SEMLE  (xxs) 12 h N AR Netrin-1. Kim-1 i 25 B J5 AKI
g Nemwl Kl Ser () AUC {E 4 51 4 0.878 (95%CI: 0.775~0.981,
- (pg/mol) (ng/mol) (nmol/L) P<0.01) 1 0.899 (95%CI. 0.829~0.969,
TEEA 40 2012 1603 47+15 P<0.01) ., W6, E 1,
REERA 34 62 £ 25" 3.1+1.0° 54 +22
ey 4 + 24 £12% +23"
E)ﬁﬁ“ AL 46 P 3712 7223 *£4 AKlI 53 AKI #JL 12 h BER Netrin-1 #1 Kim-1., 1
73.728 56.126 16.0 WBKTLE  (Fes)
P <0.01 <0.01 <0.01
Ve asR GEERLIE, P<0.05; bR SRS B, aqum g el Lo S8
P<0.05, (pg/mol) (ng/mol) (umol/L)
4k AKI #H 23 44 +24 23+1.0 48+ 16
4 + + +
* 3 13~48h WHI=4H# £ JLIR Netrin-1 #1 Kim-1, 1 AKI 2 37 P17 39+08 Tlx24
MBS SHE  (Fes) {8 6.277 6.725 4230
P <0.01 <0.01 <0.01
- . Netrin-1 Kim-1 Ser
AL s (pg/mol) (ng/mol)  (umol/L)
g a 10 19212 14404 56+ 13 %5 AKlI 54k AKI & JL 13~48 h I JR Netrin-1 1 Kim-
BEESEM 34 42413 27+09° 93 + 34° « MAUEPRFEE  (xxs)
HEEELH 46 5119 35:12" 12023 Netrin-1 Kim-1 Ser
4
F 1 43.530 60.428 76.477 AL %k (pg/mol) (ng/mol) (umol/L)
P e <0.01 <0.01 <0.01 JEAKIZH 23 3017 2.1+0.9 76 +32
TE: a RS LEELIES, P<0.05; bRSRAFEE B A, AKI 41 57 54+ 14 3.6+0.9 12218
P<0.05, {8 6.609 7.07 6.458
Pl <0.01 <0.01 <0.01
£ 6 12h WK Netrin-1 5 Kim-1 X=2/558JL AKI BIFmN &
Sen Spe Ace +PV -PV o B
215 AUC Y1 LR -LR
= (%) (%) (%) (%) (%) (%) (%) ’
Netrin-1 ~ 0.878 89.5 87.0 67.5 94.5 76.9 13.0 10.5 0.765 6.885 0.121
Kim-1 0.899 86 87.0 67.5 90.7 69.2 21.7 14.0 0.73 6.615 0.161

: [AUC] IR FIIAR; [Sen] MU ; [Spe] FE5HE; [Ace] HERAEE; [+PV] FHPEFUN(E ; [-PV] FIPEBUNE; [o] RIEE (BR2%) 5 [B]

REAPE (IR2% ) 5 [YI) 0845850 [+LR] FIEERISR L [-LR] BIEIA o
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10 — Newsinel 25 EB#HEILEF 12h BRI Netrin-1 5K
—— Kim-1
s DA Kim-1. Scr Bt X 57
o 80 1l 4 JL% BJ5 12 h YR Netrin-1, SR
2 Kim-1. Ser 483 5 EAHSE (P<0.05) : Netrin-1 %
1
F 04 JE 5 Ser We 2 97 (L B IE MG (Y=0.267X+45.783,
02H r=0.275, P<0.05) ; Kim-1 ¥ & 5 Scr ik & 19
Ak B OIE M 58 (Y=10.313X+28.625, r=0.492,
’ 0 02 04 06 08 10 P<0.01) 5 Netrin-1 ¥ J% 55 Kim-1 %5 (928 L 52 1E
1- Fi5EE A K (Y=0.0227X+1.8840, r=0.491, P<0.01) .
I
1R Netrin 0 kim-1 iU 12 h s LAkl PR 2
HJ ROC HiZk
. %gg "=°-257X“;i{5]-;§; . }4618 * Y=10313X+28625 ; Y=0.0227X+1.8840
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B2 =E#HEILERF 12h AHER Netrin-1 55k Kim-1, Scr B9tB% 14

3 itig
B L BT BURT AR LI . B DL S
LELZAMEARBI T RERISi . Moghal 45 " 55 IA N,
5 HAUA R AR B B fe R AR LG, B Az LBy
BL AKL R A R o B LB IE A WA B,
P A IS AR LA A A7 A A e 1Y I 2R K
I 787 BELT v A s S 2 IR AR T TR AR LY DI RE
WA S5, JUH i R A R AR seAh
VBT, R BB /NS T A S AR
SRR AR (ATP B ) WEPER AR,
FEAE TR, PEOHTAE LB X BAEEE R U, Bh
A 24h RIS RS Thaem &, HEe kA TH
AN, NG L AR . SRE . i MY
HATIEIR) 2 R H BRI 4845 Ser KPR, 1iHT
AL AR 72 h INY Ser 7KF- 3228 i e ) 2 1B R
(1) Ser K-, [RIBSHEBT A= LIS 22 PRI 22 0 AT B Xt
Ser PPAE R, PITASIE BAE A PR A )L I Ry
B IReAKE L K, B LB BEE & A AR
/D PRI Ty RE 0RO X TR BEG il — 4 R
JLBENIZ

Netrin-1 J& 5 JZ K% 8 H ( Laminin ) %51 1

IR WE ., JB T Netrin KBE, WP &k AE
MARGEH 2R, TR — RN &
AR S SUh I iE A Tz ek
Netrin-1 38 325 {2 SF 3545 19 B /N T B2 40 Jif 184 4 A
16 52 KA1 ) 40 L 90 >R 92 B o P 3 40 i
OB /NS L A i, H AT NS S R,
M2 B, B NS R A AL AR
Netrin-1, A& 35 B2 E A YER, 1 H.
W AT DL O A2 W 7Y, Kim-1 & —Fp T g
AR Y, IR TR IR SUCE ek,
HERIR RN — PRI R S 0 S /NS L e At
EREINRE, 5B MEERE 0 e R R,
XU LRGBS e ki . A ISR SE,
KA E B B AL 24 h IR Kim-1 BPJF 4R
This, IR T AR KA BB SRR L ™

AT R, A5 48 h 1% E H LR Netrin-1
K Kim-1 7KF H o2 B 410 3 v, Rl s &
4 8 L Netrin-1 2 Kim-1 B @ 55 T 25 A4
(P<0.05) , #2&71 JR Netrin-1 & Kim-1 7K 3 A {2
HREEAK, HEBEREME, AKL4EIL
" )5 48 h N JR Netrin-1 2 Kim-1 7K - 3E AKI 4H
Wl (P<0.05) , #2782 B HiE JLIR Netrin-1



FIBEH 1M
2016 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.1
Jan. 2016

K Kim-1 7K F 5 AKIL A 5%, [A] i AKT 20 2 LR
Netrin-1 ¢ Kim-1 7K-F-AE2E 5 12 h RIS &5, 1
Ser 7E 13~48 h A &AMk, X 5XFHE P ot —
X

AWK, 12 h WHYJR Netrin-1, Kim-1 i
M2 55 AKI A AUC {43510 0.878 10.899, 24
YI 24 0.765 B, JR Netrin-1 27 AKI AEURPEFd:
SV R 89.5% F1 87%; 4 YI My 0.730 I, JR
Kim-1 12 Wi & 453 173 10 f508% Pk FRe 52 4 2 31 ok 86%
1 87%. KL, KR Netrin-1 & Kim-1 7] B4 Bl
TG AKL R W2 W, AKT R8T AE L K F
[ Netrin-1 A] g 5 B /MEWIAOC, B/NEBIE
R, HI S, X5 E NS AKT BT
FEER - FAMRIF LI, 12h NIERH
A JLIR Netrin-1, JR Kim-1. Ser 2095 EAH 5 HIR
Netrin-1 5 JR Kim-1 BAHCHE S i 2, Ui
FEPRAE L | AR S BB INE B . ARESE
JR Netrin-1 5 Kim-1 B AUC ¥ 08 L) I, E/w~
TR B AN

i bk, AW & B E B OH A )L AKT Y
FR Netrin-1 I Kim-1 7K B 8.3 = JR Netrin-1 Fl
Kim-1 A[{E AW = 8 )5 AKL idEhs. (Bl T
ERMEW . ERMEERE Y. AKI W2
Wik Hls AW BT, I EAMF AR A R, FTLA
AR T4 5 2 RFEAR B E— RS
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