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HE . BHE BT EAHAILR ol #EES (al-m), B2#HEES (B2-m). &%4a (Ab), %
BHEEG G (1gG). #4%4a (TRF), ﬁa?‘ri%iémﬁaﬂﬂﬂi%#a%ﬂ‘a}ﬁiéﬁﬁé (NGAL ) Z ¥ ALK & B
Fp4] 7] ( CysC ) AKF 0 ZACE ST H A OLTFH B35 935 B A, ik B 187 Bl E &#T AL (A E & 90 ],
FTEEE 7B ) A 95 BIRIMANTR 6 A A L A JE 24 h WU a1-m. B2-m. Alb. IgG & TRF
w5 B2 h B#RRA R NGAL, CysC. BUN B MUEF (Scr), JF#ATIE ST, SR 2. TEEL
41 al-m. B2-m. Alb, IgG. TRF. NGAL & CysC 22 ¥ &Rt % (P <0.05), TEELA al-m,
B2-m. Alb, IgG. TRF, NGAL & CysC ¥ %525 THREAZTEM (P <0.05), 418 ol-m. B2-m. Alb,
IgG. TRE, NGAL & CysC 4 & & £ 847 £ LT B o s 545 Wl a9 F 24547 mAEL454F Ser & BUN &
F AT AU B BiA% 0995 W P ARAR R 2
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Changes of blood NGAL, CysC and urinary microprotein in
asphyxiated neonates and their clinical significance

Shan Zhang, Wen-bin Dong
(Department of Neonatal Pediatrics, the Affiliated Hospital of Southwest Medical University,
Luzhou, Sichuan 646000, China)

Abstract: Objective To explore the changes of urine alphal-microglobulin (al1-m), beta 2-microglobulin ($2-
m), albumin (Alb), IgG, transferrin (TRF) and blood neutrophil gelatinase-associated lipocalin (NGAL), cystatin C
(CysC), blood urea nitrogen (BUN), and serum creatinine (Scr) levels and their value in the diagnosis of newborn
early renal damage. Methods The 24-h urine samples from 187 cases of suffocation newborns (90 cases of mild
asphyxia and 97 cases of severe asphyxia) and 95 cases of healthy neonates in the same period for determination
of al-m, f2-m, Alb, IgG and TRF. Blood samples were taken within 12 h to check NGAL, CysC, BUN and
Scr. Results Urine al-m, B2-m, Alb, IgG and TRF, and blood NGAL and CysC in the mild asphyxia group and the
severe asphyxia group were higher than those in the control group (P < 0.05). The abnormal rates of urine ol-m,
2-m, Alb, IgG, TRF, and blood NGAL and CysC in the severe asphyxia group were higher than those in the mild
asphyxia group (P < 0.05). Conclusions The levels of urine al-m, 2-m, Alb, IgG, TRF, and blood NGAL and CysC
are sensitive and effective indexes to monitor early renal damage in neonates with asphyxia. Traditional indexes Scr

and BUN do not have significant advantage in diagnosis of early renal damage.

ek B I < 2017-08-30
[ EAEEE | ¥ 30, E-mail : dongwenbin2000@163.com

- 87 -



THEBURE R

528 4%

Keywords: neonatal asphyxia; early renal impairment; urinary microprotein; neutrophil gelatinase-associated

lipocalin; cystatin C

FreE LZR I h 2 RS2, b ToARANA
RO XA A B LU, SECR R 0,
DL IE 32 45 dmc 6 DL " H AT B ) e E AR A
R Z A (blood urea nitrogen, BUN ) & I LI ( serum
creatinine, Ser) % 52 Z2 MR B K 2R 52 W 107 & A2 1R 12
ML, AWEFEIEBR M . ks 20 i B i
i #H 5C G i iz 2% 75 1 ( neutrophil gelatinase associated
lipocalin, NGAL ). Bt 22 & 1 B HI5) ( Cystatin C,
CysC ). BUN J& Ser /E Rl g $65 45, H-IHX 2= 5 B
Az LB E DT REA 3 O 2 (e

1 #ARETE

— R

BEHL 2015 4F 1 -2016 4F- 4 7 T4 BRI #
Bt = e 2k LRI ZE IS I = B Be R 7 Y 2 H
JL 187 BVE R, AALBILAF G A L= B2l
PR Vo RN T, OREE A (90 #)) -
Apgar £J5 1 min 753 4 ~ 743 QE FESE B 97 4] ).
Apgar £ J5 1 min PF53 < 3 43, SR A B A9 i B
BEE L 95 BiFE X IRA . A BIFFE XS G 38 oA
ERMEHUER.
1.2 RIRARERNE

FIRA I8 5 L U J 24 b I T PR 9 10 ml 4 H
bR, 0.2 mol/L S EALANIH % pH {H <7.0, Frilif&Fxs
5 ol FEREH ( alphal-microglobulin, a 1-m ).
B2k Bk & 1 (beta 2-microglobulin, §2-m )., SR
1 ( Albumin, Alb ). HfEEkE 1 G (immune globulin G,
IsG ) M H ( Transferrin, TRF ),
1.3 MARARERNE

JIEAT WFFE 0 G2 T4 W0 05 T IR 7 T 12 h YR IR
#iK I, T4 H W E NGAL, CysC. BUN J% Ser f.
CysC. BUN J SCr # % H]3€ [ BECKMAND 22 #] )
xc 800 4= A Bl AE AT LB R T AE 5 1
{H NGAL K-V ELISA A, 450 @00 A CH R &
D AH], SR AL TR AR N S U B TR,
FE AR A 92 [ Bio—Rad 28 RIEERANL, AR FRA
Kl 3 YOFICF- 241
1.4 SitEHE

Bt 43 MR A SPSS 18.0 Geit#ift:, TH R
PR+ bRifEE (xxs) 3R, ZH BN ERE I 2

1.1

ST, LA LA LSD—t 8 5 RO L e 3
R, xR, P<0.05 NESFAGIHEER L
Z£R

3ABIL—MRIBERILE
3 AUBILIE R . MR R LR, 2R
HPEX (P>0.05), BAR M, L& 1.

2

2.1

F1 BEBILHBERIER
2151 fak s (L, x£s) B2/l KE/ (g, xxs)
BREEERA
38.6+1.6 63/27 3141.3 £108.2
(n=90)
EEELA
382+ 1.4 68/29 3156.3 £ 105.6
(n=97)
X HR 2
385+1.5 66/29 3146.5+110.3
(n=95)
FIx’ {8 0.158 2.734 0.263
P1H 0.861 0.245 0.717
22 S3HBILRHMEEHMNNEREREELE

341 # JL al-m., B2-m. Alb, IgG K& TRF
TR, ERAGITFEEL (P<0.05), EE=
BHAHABIL al-m. B2-m. Alb, IgG & TRF & &
mTREELN, EEREAULREZIAEIL
oal-m. B2-m. Alb. IgG M TRF & & T4 R4 .
L2 2.

B, EEEEAR al-m, B2-m. Alb, IsG K
TRF S5 FR A, 25 A5IFE X (P<0.05), HE
ZHH al-m. B2-m. Alb. IgG K TRF ¥ R 1Yy
T REERA. W3,

2.3 34H#HJLII NGAL, CysC. BUN X Scr #ill
HRRRERIEE

3B ILNGAL, CysC I8, ZRAHGITHEE X
(P<0.05), i3 48#JL Ser M2 BUN HAr, 2RI
X (P>005), HEZEAMLILNGAL, CysC &
EETREEEY, EEEAMMBEESESA8IL
NGAL, CysC &t TR, W3 4,

%, HEZEEY NGAL, CysC FHRILE, 257
BHitE X (P <0.05), EEEE4 NGAL, CysC
SHERLSTRESEB4]. 3418 JL BUN, Scr F%
R, 2RI E X (P>0.05), WS,
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®2 SHARIERHMEEZELKRNER

(mg/L, x+s)

=841 (n=90) 8.6+1.1 35+26 153+12 85+0.9 32+13
mEEAA (n=97) 112+2.1 95+1.9 253+1.7 11513 71+19
XTHEE (n=95) 35+1.6 1.6+12 11.5+08 51+13 1114
F 1 32.443 29.231 21.553 19.464 17.863
P 0.013 0.017 0.023 0.028 0.031
*®3 B EEEBEHBILRHMEZEARERLEE %
=R (n=90) 67.8 57.8 30.0 31.1 344
HmEEEA (n=97) 100.0 81.4 67.0 69.1 71.1
X M8 173.463 193.556 169.364 159.274 153.386
P 0.019 0.014 0.023 0.026 0.029
*4 34HEJLNGAL, CysC., BUN & Scr 7k FLbE  (x=+s)

BEZEH (n=90) 55.6 7.7 1.9+02 53+ 1.6 714158
HEEEY (n=97) 732104 2.6+0.1 54+19 733+17.2
XIRZH (n=95) 27.6+6.5 1.6+0.1 52£1.2 69.2+16.3
F 1 36.846 28.314 4.434 4.198
P{H 0.009 0.012 0.168 0.179
®5 B, EEERMASRILNGAL, CysC. BUN K Scr WFFEXG, Ser. BUN IR RS R0 225, IESE T

SEERLE %

REEEMH (n=90) 267 16.7 33 22
EEEEH (n=97) 567 433 4.1 3.1

x 1 195224 178324  103.342  104.256
Py 0.013 0.014 0.278 0.249
3 iTtig

A LS 5k B 32 45 1% 3 B ML) A B il
SR AAU T T B0 40 R P - A A T 2 S A RSB T
S R B R PE RN o A e I A LB A
PifEFR BUN. Ser MR o T E i & REK, H
A28 L RIRGE >T75%, B /NERIE S R K E <20%
BF, A B, oA LE B Ak
BB R ISR EA B RIS T ER Y AR
RIRTEAT W0 5 FEIRYTET 12 h PR MLEAT 40 B0 3 41

XA R,

R R AR G R T R, SRR
BELAIN B PR R IR . o l-m & B2-m
SR B 20 A A U BN PR T, LT AT SE
B NERIE T . AR LA B Hl T e 4R i 1
TEE M NE DR R B R, AT
INEWEEMAIR, R al-m. B2-m FEHZ ., Alb,
IgG % TRF W& T RKpFakrhrFHEH, IEFELT
Afew B /NEkE . B LR B AT R Nk g I
GtREsZ 45, Alb, IgG K TRF Al o B /NERFL I
R o ) DR SN T RE b o = ) T I & )
R H A= O A LS g B A b
AR RS BrBUEYE, A8 R B D Rebi s ) AR
B, BRI N DB N R A2 AR T A
PR T o l-m MEARSZ pH SRR FEM, ol-m
BB 2-m HRER WU MR R AR Y A 2 b
FoH LE BN, Tf, Alb & 1gG F3m,
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VI 25 55 A B B /NS D REIRGR S T /N
AEGR LY, AR AR, HEE
B2-m., Alb, IgG J& TRF F& 355 EH X4 L T,
HEFLARMEEARRESAAT S, EEER
H al-m, B2-m. Alb, IeG & TRF # % & T &%
R, iE%W%ﬂz%%Ewk%E@ﬁbmEIIET”EPH%I?

u_;\rH a 1 —m-.

FEPEILEE Y R I B A AT, BRI
L REDI AR

CysC 2R/ FHEAB, A8 kit B/ ek,
TEF/INVE Tl e A E OO ZE R, D L — D

A SACH ISR E B R BE/NR g ek AR (1 R
BEhRIC A o B /INERAER B A2 A i R B R ST
ARG & B CysC KE- AT WA = B A= L
rRedt E R B2 —, HEUEMAE T BUN. Ser
KO, AP R AR b R BB AR 3 L . NGAL
R —F/ N TFEAN, EriR s 8 BRIk
B, EB/INE AN AN e R AN Rk
AIFFERY], NCAL K FSHAIILEZERBULRERAH
BB VIFESG , AR 2 8 S B R e bR

é’u'%‘/J\%Lﬂiéﬁﬂﬂ@%‘é?Hﬁ’fu’ﬁ%?ﬁﬁ&%@ﬂihﬁm‘,
NGAL fE2Z W /NG 2 3k ™ I A5
K IRBESE & IR NGAL, CysC 5B A 46 I 5 1132 e
AR L2 B 3 SR A T 5 — B NGAL EE CysC
R " AHESE KB . S BRI NGAL K
CysC FEEOE R X AT, HAES B4 NGAL
K CysC #i2 B ss LA Ty, RS B 41 NGAL &
CysC S R TR EE B4, IR NGAL & CysC

R RS I PH T 2 ST A LI 2 At A T
RE S, R = B LR S B B A A 2L
EEEL

ZE B, KRR EH . IR NGAL & CysC 7E
= B LR At s e i, ARTR

KB RIGTT, MR LT R KR e

HAy
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