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ABSTRACT Objective: To study the changes of serum uric acid (UA), cystatin C (Cys C) and tumor necrosis factor-a (TNF-a) levels
in neonatal hypoxic-ischemic encephalopathy (NHIE) and their correlation with brain injury. Methods: A total of 60 newborns with
NHIE, who were treated in Shanghai Children's Hospital from January 2015 to September 2017, were chosen as observation group.
Among them, there were 42 cases in the acute stage and 18 cases in the recovery stage; severity degree: 26 cases were mild, 21 cases
were moderate, and 13 cases were severe. Another 60 newborns, who underwent physical examination in this hospital during the same
period, were selected as control group. The levels of serum UA, Cys C, TNF-« and neonatal neurobehavioral assessment (NBNA) score
in the two groups and at different disease stages and different disease severity degree in the observation group were detected and com-
pared, and the correlation between NBNA score and serum UA, Cys C, TNF-q levels in the newborns with NHIE was analyzed. Results:
The serum levels of UA, Cys C and TNF-« in the observation group were significantly higher than those in the control group, but the
NBNA score was significantly lower than that in the control group (P<0.05). The levels of serum UA, Cys C and TNF-« in the acute
stage of the observation group were higher than those in the recovery stage, while the NBNA score was lower than that in the recovery
stage (P<0.05). The levels of serum UA, Cys C and TNF-«a in moderate and severe newborns were higher than those in mild newborns,
and severe newborns were higher than those in moderate newborns, while NBNA scores in moderate and severe newborns were lower
than those in mild newborns, and severe newborns were lower than those in moderate newborns (P<0.05). According to the analysis of
Spearman method, there was a negative correlation between the NBNA score and the levels of serum UA, Cys C, TNF-a in newborns
with NHIE (P<0.05). Conclusion: The levels of serum UA, Cys C and TNF-a in newborns with NHIE are higher, and the three are in-
creased with the severity of brain injury, while the NBNA score is reduced, the three and the NBNA score are negatively related to each
other, which can be paid more attention to in the clinical application.
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B A= L B I Bl 40P i (neonatal hypoxic-ischemic en-
cephalopathy , NHIE )J&—# & 2E 78 A ) LA B A A 3 3R B3
FEPE R , PG A 7R  NHIE 7 & 28 7E 8 A L
H RN 0.2%-0.4%, HAFIG#H bRy 13 iy )L
EASRNARETHBT = AME LT RE W IIET
LGV R BE , BXONNEE T A AR LR i B LR E
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J AL (neonatal behavioral neurological assessment, NBNA )&
MHTTEA B A LGB0 0L S b 2T RE & B I B B (Hl
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PR DI RE A B WAL o AR A B, BRiIG AR IA S, NHIE 7]
FIE-55 M0 AT L S5 4, B S 28 A S g S IR A G, T IR R (i
acid, UA) W B U A AL R B M BRAECIRES , i = C
(cystatin C, Cys C)FIIEIRFE A F -a(tumor necrosis factor-o,
TNF-o ) JU AT X658 K AT S N AT 2 Wb 2 307, 55T I, A
W 7¢ 383 434 NHIE 2 LI UA Cys C & TNF-o 7K FA5 1L
B 55 i (AR DG , B AE I RIZ I SR YT NHIE L4t
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11— 3R

PEFEM 2015 45 1 A 3] 2017 48 9 A 7E BT JLEBE Rk
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Bt : (1) I FAD RIS 0 51 B 37 5 (2) MR BRI 21 5 (3))k
PR . AR, 5 38 i, 4t 22 il 4R #% 0-14d,
¥1(6.92+ 1.33)d; 43075 5 ™ 42 4], 08 7= 18 4] Az 44
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T2 W 39 4, BVE TR 21 B s AR R E 2550-3790g, 73
(3101.73+ 319.28)g; 43 U I % :36-40 J& , -5 (37.81% 1.51)
Jilo PIZL ) R TR AR e, 22 7 o i L(P>0.05), |-
VT L R BEAR R ZS 5y 25 O AT R RIS
1.2 HRFE

3R B WA Z R F S R W F KM 3 mL, L 10 min
3000 r/min [A)5E R BSOS FRBUILTE , W A4 e O (R REFIG £
PEWE BEHE MO E 1L UA Cys C B¢ TNF-o 7KF-, Horr UA 3
GG T2 6 1 DL 5 2 5 JRF#/A 7], Cys C S TNF-o 35 €21
A L1 s A R A ) SR VRS P A ) A U A 2 R
7o 7 NBNA PPA, 6 4152 188 10 IR i St P4, 1
ERAE 20 MTH, HATrhEE i3t 6 W, i lak g3t 4
T, LG 3 4 300, J5 bR I 3 3 0, —eRES S 3 . 4%
TAME R 0-2 43, Ei4) 40 43, B4r2 37 SyicEM 2 Ui RE IR % ,
O 2R A2 IR M2 D RE A A
1.3 WEEIEFR

Xt LB 4H 1.7 UA .Cys C.TNF-a 7K} NBNA 345, [t
SR ZH e A [ st 3 A [l 7 i B R Ll 75 UA (Cys C,
TNF-o 7K} NBNA §1-43, 34347 NHIE & JL#) NBNA {743
537 UA .Cys C . TNF-o0 7K A IGHE
1.4 GitZF=E

it SPSS21.0 GEit#R {4 SLit AR AL BB, THEBER
Fi—H(xt s)Fn, & KRk T E N BT 20, AP HT
i 1] Spearman B:FEATALEE, DL P<0.05 A2 SA G4 L,

2 &R
2.1 W45 UA . Cys C,TNF-o 7K B NBNA 4> 3 bk
W2 LIS UA Cys C B TNF-a 7K 325 FXF IR,

117 NBNA I TxF B4, 22 57 B4 GE 273 L (P<0.05), L
%% 10
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Table 1 Comparison of levels of serum UA, Cys C, TNF-a and NBNA score in two groups(xt s)

Groups n UA(wmol/L) Cys C(mg/L) TNF-a(pg/L) NBNA score( scores )
Observation group 60 347.54% 42.63 1.82+ 0.35 186.37+ 34.99 35.18+ 1.39
Control group 60 227.96% 46.55 1.08%+ 0.29 69.74+ 16.82 38.68+ 1.04
t - 14.674 12.611 23.270 15.617
P - 0.000 0.000 0.000 0.000

22 MBAKKABRESE)LME UA.Cys C.TNF-a 7KFE K
NBNA #£45BI33EE

WL 2 2t A LI I 7 UA . Cys C M TNF-o 7K 35
TWREM, i NBNA WL TIREN, ZRIEHITTFEXL
(P<0.05), L3k 2.
23 MEBALRRCEERES)LME UA Cys C.TNF-a KFE K
NBNA {4 g34 bk

NEL L AN [] ™ FE AR B2 A8 LML UA Cys C \TNF-a 7KF K
NBNA P4 &R LA 22 AT GE 278 X (P<0.05) , R FIEE
FBILAYINIE UA Cys C K TNF-o /K- TR E L, H
HOLF TR #OL, IR AER LAY NBNA JEME T4
FEJL, HEERIUETHERIL, 258 51258 X (P<0.
05), W% 3,
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Table 2 Comparison of serum UA, Cys C, TNF-a and NBNA score in newborns with different disease stages in observation group(xt s)

Disease stages n UA(pmol/L) Cys C(mg/L) TNF-a(pg/L) NBNA score( scores )
Acute stage 42 376.81+ 38.74 1.95+ 0.48 211.90% 30.65 34.33+ 1.29
Recovery stage 18 308.97+ 41.33 1.29+ 0.32 151.84% 19.18 36.28+ 1.08
t - 6.094 5.334 7.673 5.618
P - 0.000 0.000 0.000 0.000

*3 WRARESERERILME UA.Cys C.TNF-o 7k F ENBNA 5 35 b (x+ s)

Table 3 Comparison of serum UA, Cys C, TNF-o and NBNA score in newborns with different disease severity degree in observation group(xt s)

Disease degree n UA(pmol/L) Cys C(mg/L) TNF-a(pg/L) NBNA score( scores )
Mild 26 301.66% 40.98 1.32+ 0.29 149.68+ 18.85 36.19+ 0.63
Moderate 21 342.37+ 39.42% 1.58+ 0.46* 172.94+ 35.87* 35.84+ 0.51*
Severe 13 379.40% 36.64* 1.93+ 0.35% 210.69+ 29.61* 34.10¢ 1.20*
F - 8.528 4.012 6.550 3.804
P - 0.000 0.001 0.000 0.012

Note: compared with mild,*P<0.05, compared with moderate, * P<0.05.
2.4 NHIE % JL# NBNA if4r 5 Hf17F UA.Cys C.TNF-a 7k

TRYEXES T
H4iE Spearman 354347 AT 1, NHIE £ LA NBNA -5 5

JLIfiL 7 UA Cys C . TNF-a /K- Z A 2 AR SC(P<0.05), WLk
4O

% 4 NHIE £ )L NBNA {43 5 H i UA,Cys C.TNF-o /K FHIHH KD
Table 4 Correlation of NBNA score and levels of serum UA, Cys C and TNF-« in newborns with NHIE

UA Cys C TNF-a
Indexes
r P P r P
NBNA score -0.624 0.000 -0.579 0.001 -0.688 0.000
3 i B b B i 4 53804 B 1) I I B EE BT A, R T B0

FEIG R I NHIE 3222245 25 25 Bl AR 0 2 18 S 800 S0
IO AL T % A LR 40 (AR 2, il B 4 ), NHIE
PN K& R BUS MM 2 RGBT E N 2 — 1, ARkt
B FE = EE 22 R T & %, R NHIE S80S0 2 0 5 sk /0>, (3
R RAR IR, N IIR ABFSE NHIE B4 S &L 45+
SYEEL, A2 UN NHIE B9 &SR T R85 LAY 4 0 50
RN FAG M4, fF UA Cys C fil TNF-o = 0] 2 it
PN IATEL AR, T NBNA T35 5 1 T 357 4= JL I
OSSP, B, 408t NHIE LIV UA Cys C &
TNF-a /K5 NBNA #E4 ISR LE R,

AR BN, WAL LI UA Cys C J TNF-a 7K
SEH R T X IR, T NBNA 34K T4 BB 21 (P<0.05) , ixX $ /R
T NHIE & JLALA i 7% 1 UA (Cys C & TNF-o 7KF-B1 2 |
FE, 1 NBNA #7430 N Re, b UA J& TSR A 228 Ll
FEY, S LA P SR IR A R B, LR N R A R
SR, 80 R R I S T T A A T, B 4
FEARBEAR S AL FEE AR 05 , 1T UA J2 B P RS A% 4T
R A=, T T e [ B S0 £, Btk NHIE
FBILIME ) UA KE-F8 FHEU, 24 NHIE kAR, LI

TR ZEL 2R A5 B A T B ) 8 B A5 7 K 4 I R L, B R A v
PR B AR Z EWE SRR SOERPLAR Cys C,
124 B A AR IS BLIA Cys C TS BRI I T g, &S
3 Cys C /KPR L FH2, 1 F TNF-o /ERBIEARE 74
IR B BRI A, HAE R A2 B
B SUR E R TR RN, 28L& 4 NHIE 5,41
A1 ST 20 A R /2 B A A T I 1Y) TNF-o 38 22, 35008 i
18 TNF-a /K0 5 _FTH22240, NBNA JF43- 50409 % BLAY AT X B
A LR A3 St 1Ak Ay R W i, HC TS (B N U R 3
EILRBR AR 57— e 40, ik 75 NHIE LA R R BT
AR, [l AT R & B, 6 4E vk s LAY I 75 UA
Cys C & TNF-o /K- & TR Z W1, 1 NBNA PEMETIRE
W1 (P<0.05), 43 HT JEL A, AT B2 PR A Ak 1 2k 1 ) NHIE 8L
A AE e Rt A v, oF AR LA B ' I S588 T 36l A #
SFFEE PR R PR AR R B A S RSP, AR ST
TR, HEE RN EE ER LAY UA Cys C & TNF-a 7K 345 T
RERIL, HEESILS THEERIL, iR mE g R ILY
NBNA PEAMIE T3 L, H 8 B LR T L (P<O.
05), 3% AR T R %5 NHIE B L ™ s R r i, H i i
UA Cys C J TNF-a 7KFHA 5+ , 1 NBNA #7500 2. T %,
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4% Spearman 7434 AT 1, NHIE 8 LAY NBNA #4015 H i

1§ UA Cys C TNF-a /K-F-2Z [ 3 52 7R G (P<0.05 ), 3 7850 2

7% T NHIE f#JLE L3 UA Cys C.TNF-a 7KF-5 g6 17 %

WA, FEFERR AR bR R b NHIE &L S |

RAE TN AR JG 45 B B 0L AU SR AR , X HLIR

TR R, {H NBNA #1535 UA Cys C \TNF-a (72 1k

5 TV AR, BT 7K AP0 DU 7 A G Al = e 1) 7K

7 U] B 1R A T TE 8, (Kt NBNA 7435 UA (Cys C,

TNF-o B 55
2 Bk JNHIE LRI UA Cys C TNF-o /K-F-H il

FhEs , i RSB 3 ) NBNA PEAM 5 R, H NBNA 37405

HfiLiE UA Cys C TNF-a K-V 2[RI S GAROC, IR B 1T 2%

Xof bR AR AR ST I, DA BT AR A M T A

NHIE fELA SR 15 LU o0 .
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