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[ ZE] B850 L 0 25 51 (neonatal respiratory distress syndrome , NRDS) X 528 il & & A K (bronchopul-
monary dysplasia, BPD) £ JLILTE T 5-18 & A B S (5-hpoxygenase activating protein , FLAP) .1 =% C4 4 [ (leukotriene
C4 synthase, LTC4S ) N2 ek = a2k 1 (cysteinyl leukotriene receptor 1,CysLTR1 VKEARA A X, B ATk BPD A1 £
R AR R . FriE U 2015 4F 8 H—2017 4F 12 I 7E R 5 RS 55 — B 12 e LRHIGR A BE i <37 J4 | th A= 1A
<2500 g HHTAE LB o e B AR S8 LS8 AR e £ EORE 0 191188 B8 Tl g (19577 JL 65 91 (X IRZL) , A5 5 BPD 1Y
NRDSH 7= JL60 14 (NRDS 2H ) , BPD KL= )L 49 5l (BPD 4H ) . %Fﬁﬁﬁﬂiﬁﬁ[ﬂ]}ﬁﬁwﬁ(enzyme—linked immunosorbent assay, ELISA)
K AR LA 3.7 14 d LT HH FLAP (LTCAS (CysLTRI1 /K- HegS 3 4145 I 6] i 25 AR AU BE K-, SR 7 2230 HT oo K6
Rl RIS TG0, 858 :2E)5 3 d BPD ZHIML7% FLAP . CysLTR 1 7K V-4 85 T B 2H FI NRDS £H (P #4<0.05) . EJ57 d
BPD 4111l 7% FLAP \LTC4S . CysLTR1 7K 24 175 T % B 4H (P 44<0.05) , BPD £ 1liL i FLAP Fl CysLTR1 7K /3517 T NRDS 41 (P <
0.05), “EJ& 14 d BPD AL M3 LTC4S /K- TR IELH (P < 0.05) . £5i8 : 2E )5 3 d L% PLAP CysLTR1 /K3, 42 )5 7 d Ifi.i%
FLAP LTC4S Fl CysLTR 1 /K-, 425 14 d IfiL3 LTC4S KA 14 BPD WIS i A #2545
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[Abstract] Objective: To investigate sensitive biological indicators for early diagnosis of bronchopulmonary dysplasia (BPD) by
testing the expressions of 5 - lipoxygenase activating protein (FLAP) , leukotriene C4 synthase (LTC4S) and cysteinyl leukotriene
receptor 1 (CysLTR1) in serum of premature infants with BPD. Methods : Patients of the newborn less than 37 weeks of gestational age
and less than 2 500 g of birth weight from the First Affilated Hospital of NMU were divided into 3 groups based on completed
hospitalization information after discharge : premature infants without pulmonary diseases (the control group,n=65) , premature infants
with neonatal respiratory distress syndrome (NRDS) but without BPD (the NRDS group, n=60) and premature infants with BPD (the
BPD group, n=49). Serum levels of FLAP, LTC4S, CysLTRI of the premature infants were tested by using enzyme - linked
immunosorbent assay (ELISA ) respectively at 3,7 and 14 days after birth. Statistical analysis was performed by variance analysis , ¢-
verification and chi-square test etc. to compare the concentrations of 3 groups at different time points. Results: Serum levels of FLAP
and CysLTR1 of infants with BPD at 3 days after birth were statistically significantly higher than that of NRDS and controls (P < 0.05).
Serum levels of FLAP,LTC4S and CysLTR1 of infants with BPD at 7 days after birth were significantly higher than that of controls (P <
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0.05). Serum levels of FLAP and CysLTR1 of infants with BPD at 7 days after birth were significantly higher than that of NRDS (P <
0.05). Serum level of LTC4S in infants with BPD at 14 days after birth was higher than that of controls (P < 0.05). Conclusion: Levels
of serum FLAP and CysLTRI of 3 days after birth, levels of FLAP, CysLTR1 and LTCA4S of 7 days after birth, and LTCA4S level of 14

days after birth may be useful biomarkers for early diagnosis of BPD.

[Key words] bronchopulmonary dysplasia; neonatal respiratory distress syndrome ; 5-lipoxygenase activating protein ; leukotriene C4

synthase ; cysteinyl leukotriene receptor 1

ZAE M K& B A R (bronchopulmonary dyspla-
sia, BPD) 27 L UL B PE IR B |, J2 175 R 18
PR 8 1) 20 N, 2k T AR IR AT BT AR L
W 7 1 25 S 1 (neonatal respiratory distress syndrome,
NRDS) H. 5 % e v B S A UAoE Ry S L,
SEAF A AR A N 51T R B 55 5 BUE o AR
R WA Fl ™ B2 R e, 7 LA TR R RO v
{HBPD KR4 5 BT 5K BPD A K I
IR 24T R 58 42 BB (BB RAEAT 2 H G
HEEUR N R . BLE A BPD B3 BB AR 7E Y A S5 D
AT PR X5 BPD B2 AT LA AR S5 R 4
=28 d A Arife, 10T 4k BPD S AR 4 A P 2 A b
IBTEERE . A ST R B4R =R R 5 i
A S DA - BELAT T I BT & B AR, S B R
P AT FR L P IR, 2 s e BE W R AL
WA, B kA BPD,

AV A K B, BPD B LA S 3 d IR
e & BR H = M E4 (cysteinyl leukotriene E4,
CysLTE4) K- 55 %F B2 b A i 2 T, LG %
AR SR LA 3 d IR CysLTE4 K-S A,
T Ry 187.7 ng/L I 2 Wr &4 BE 45 K, 42718 IR
CysLTE4 ZA P2 Wi S A48 4R o It
A AR [ A B X CysLTE4 30 il 77) 7 6 = 4t
BPD WA AR FHIEA TAHDCIESE (B 8 S0 B I R 51
TR AR M AT 2518 . Jouvencel 55
FHE 509 A5 T BT A R Bl AU s Bl &
Pt B AR mg/ (kg d) ,s.c. D0 g S5 RE A AL 57
WRFICMTIEN . Ee S50 HIFE 35 K15 28
R B BPD BT, S R R B 2R mI 34 R B A =
J# B4 (leukotriene B4, LTB4) [ 3235 , {H X} 21 It 2 ok
F =/ (cysteinyl leukotrienes , CysLTs) 3% ik 7K ¥ JC
S PRI AR 10 me/ (kg d) ,ip. XS THSERE &R
P BB AR K B BPD B TE L 47 /E . Rupprecht
SESTHEAT I 1 AT REVERF R SR L, B R T
WAk 23~27 22 L7 JLEEAE BPD B SE 5 I 2™
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FREIE . Kim 55 W0 45 R R0, 2B J5 50
P& )RR PR IR YT T RE & A2 BPD R L, 45
R B 7R & w R 2 E R BPD LA TR A
FH AR B2 P AR A ROV

i b JTi , CysLTE4 {5538 % /£ BPD & /1 K &
b P o B S B R BT PR A F
FEHERE20164F-8 —20174F 12 H R 5t BRI RAF 2R —
Bt BEBEdsa B A= L, I HAE S AR L R 5
WA USROG 5-1 S A BRI B (5-lipoxy-
genase activating protein, FLAP) | F = /& C4 & i\ i
(leukotriene C4 synthase, LTC4S) -t 2 Bk 1 —Js
% 1K 1 (cysteinyl leukotriene receptor 1, CysLTR1) 7K
-, 45 NRDS HI BPD ({ - IS Wik R .

1 XRIFTE

1.1 %

AHIGE R FH 51X BRI, WL 4E 2015 4F-8 H —
2017 4F 12 H 7E R 5 BE RN 2755 — B & B2 B JLRHI
A ABE T Bk <37 8 AR EE <2 500 g A7
30 d L BB AE LB, Fr i BeJe AR R U LoE
A B A5 SRR 81 432 < G It S 5 9 11 B 7= )L (O Rt
44 )65 1], I BPD AW B 30 255 G AE B JL(NRDS
2H)60 5], BPD 5.7 JL(BPD 2H )49 5] . A< 5% 38 3F
B SRR 2E 2 — B R S B A BEZR B 24 HE (2016-
SR-155) . HrE I AR g 3 M e S : ChiCTR-
ORN-16008890.,

Xif BE 2 Ry TC A0 2 W7k v IR AT 2 Il A
(55084 LB AY = )L, NRDS & BPD 2 K4
FFE (BT E L2 S 4 bR . NRDS HZ0 A
FRE I AR 35 X R ESE T L IV 4% NRDS, 75 21
AR AL B = L. BPD 4140
AFRUE : BRI <37 Ja] , A B 398 B 4 R 3k o I AT L gt
TP BINGYT , 4205 28 d ATy A, M X 2k A i 3
XU 375 57 V33 3k A, il 78 0l 3 A e 4 3
B (B A | 7 S 461 P il 3 ik o e ] i
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k5. AW E S ME IR 1235 F )
BAT. HEBRERIE HRBR ™ E A LA ) ) e AR E
FISERAE IR SR I B AL B ™ B S R
T B B AR S S0 5 I PR GRS 4 R |
b PRS2 4 B B = VR T 190 1 LAHERR
1.2 Fik

B AR B L LAl T AR RS 3.7 14 K
T SRAGE IR 1M1 2.5 mL, JEFTTEE, 52 RITES . 10 min
(3000 r/min) , J_E 3 LT ) B T -20 CRIR VKA
BB ORAFFAAG , EO0 S ST Rl I TR EDR 6 52 A
15 (enzyme-linked immunosorbent assay, ELISA ) Il
SE 134 FLAP \LTC4S J CysLTR1 /K-, 15 &0 F
B SRR EORA FRA 7], #9805 & 1D E 7™ 4%

R IRIAT £ BB
13 %itdrE

JH SPSS17.0 Gt H 12 H X B AT 4 12 43
BE VORI AE + FRifE2E (x = o) FR, AL
R P BTN 3 07 22430 4L ) HLA R FHT LSD A6 %6
FRECZOR LSO 1 22085 , 201 ] R R D
. P<0.05NERAHGHFE L.

2 & R
2.1 3k Liarki
20 PR L A= T = O = 550350 B =) K i

L, 25 gt Lo 34 AR (1 min Apgar
PO 5 min PR 2258 G 2AE L (P < 0.05,%1),

*®1 3BEFEILIGKREREEE

Table 1 Comparisons of neonatal clinical data among three groups

LD X2 (n=65) NRDS 2H (n=60) BPD 4 (n=49) Y/F1E P
5] (1)) 3.330° 0.189
5 36 25 28
“ 29 35 21
ARy () 1.174° 0.556
iy 32 34 23
HlE 33 26 26
Jitts () 34.700 + 1.337 33.333 + 1.803 34.429 + 2.440 1.414" 0.263
HAE R (g) 2442.134 +727.072 1570.833 + 481.352 1 430.000 + 139.642 1.414" 0.001
1 min Apgar(43) 9.857 + 0.363 7.167 +2.125 7.800 % 2.683 9.530" 0.001
5 min Apgar(43) 9.929 + 0.267 8.250 + 2.050 8.600 + 1.670 4.675" 0.018

a:fH,b: F{EH.

2.2 340K R AT B fe i FLAP K- bo g

HJE3d. 7 d 34T FLAP K- 22 94 51t
FEN(P<0.05), HHAEF3 d,NRDSH 55X A
i, ZRA5 =8 X (P<0.05) ;4 )53.7d,
BPD 4 54 A X f4H i 25 A giitaeE (P
<0.05),BPD 45 NRDS 4 b4, 2 R A Geit=¢ 2
X (PH)<0.05,32),
2.3 3ZAKFE B A G fn A LTCAS K- rod

A J5 7 d 14 d 3L LTC4S K22 534 5t

THEE X (PH<0.05), Hrp ,NRDSZH 545 F X HRZH
He#, 22 5 A Gt 8 L (P#<0.05) ;BPD 41 5
S XA AR, 22 5 A g L (P <
0.05) ; NRDS £l #1 BPD 41 IfiL 7 LTC4S 7K - 22 F#R %
HGiE (P> 0.05,%3),
2.4 3L R B A E e A CysLTR1 R rbdx
AJE3d.7d,34LIMIE CysLTR1 K F- 22 734
Giitr i X (PF4<0.05) . Horr, BPD 4 5% fR 2 [
5, 2R WA SR L (PF4<0.05) s BPD 4 17

X2 3ERRFERE S MEFLAP K ELLE

Table 2 Comparisons of serum FLAP levels at different time points among three groups (x + s, pg/mL)

Hf ] X} A ZH NRDS4H BPD 4 FAE P1H
HJE3d 50.102 + 13.327 78.641 £ 16.214° 226.550 + 47.650™ 37.570 <0.001
HJRTd 21.651 +10.532 35.402 + 4.882 203.397 + 69.280™ 18.680 0.003
AR 14d 31.935 + 4.230 49.662 +22.716 46.985 + 10.231 1.427 0.302

SxRAAEL, P < 0.05; 5 NRDSHAH L, P < 0.05,
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Table 3 Comparisons of serum LTC4S levels at different time points among three groups (x + s, pg/mL)

I 1] X HRZH NRDS 41 BPD 41 FAH P
HJE3d 187.009 + 52.037 443.165 + 186.108 520.596 + 126.619 4.606 0.053
HJETd 25.351 +9.481 331.307 + 111.262° 391.228 + 170.849° 8.320 0.019
IR 14d 53.638 + 10.054 123.544 + 35.414 147.982 + 34.579° 11.49 0.006

xR, P <0.05,

CysLTR1 7KV~ 5 NRDS 41 b4, 2 R A it 22 5
Y (P¥<0.05,%4),

3 % i

1967 4F- Northway 46 E R R UIFHGE T8 T

JHE NRDS I VAR SE b FZ R I “ L A BPD”
Wil 7= W B 08 38 B A e AU A il 1 3 2 ) I
(A 07 T, AR A A A LA TG 2 K42 5, BPD 11
SRR IR FIF AR, RO E AL EIHES IF
PS5 LA I R4 AE AN [) HL DL & 75 BEL s Ay 32 3

R4 3HERERTESMTE CysLTR1 7K FAY LB

Table 4 Comparisons of serum CysLTR1 levels at different time points among three groups (x + s, pg/mL)

i ] X} HEZH NRDS £ BPD 4] FIH P1E
HJE3d 225.329 + 71.507 270.425 + 112.465 686.651 + 235.639" 11.430 0.003
HJET7d 80.464 + 44.540 108.727 = 40.956 713.781 = 178.950™ 32.280 <0.001
HJE14d 113.850 = 21.789 271.379 + 65.253 312.180 + 181.589 2.068 0.182

SxIEHA L, P < 0.05; 5 NRDSZHAH L ,"P < 0.05,

BRI KR BPD” , LA B T R 5 5 R B LA 42
RERE A R AIGRESA R0, 54 BPD 1)
SR ML i A I (H AT R R AE BPD AR L
il A A E R BRI PR X BPD (32
PIFFEEM A= 28 d AR , (AR5 45 7 AR ) 2 i
LRI E K28, AR B i D) S5 2 S LB
TR S BOUAE | 16 PR 2 Uil Do 22 St A A 2
B BPD 2 Wi A AR s, R -6 BPD 014
JRIK A W)~ F8 45, 1 SR BPD Y 526 B 3 T
NRDS & L7554 I & BPD XU i it 52 Sk R .
= A A DO B A A 1 B A e B AR
YIS RYEA . 1 =010 500 1 =% Ad (leu-
kotriene A4, LTA4) .LTB4. [ = #: C4 (leukotriene
C4,LTC4) .4 =% D4 (leukotriene D4,LTD4) Fll |4 =
J# E4 (leukotriene E4, LTE4)5 4N % | Hoh LTC4
LTD4 F1 LTE4 PR H A7 2546 v 415 2 Ik 2 i il
A FR CysLTs, HoA: BRIE M ek o 5-M5 %805 il (5-1i-
poxygenase , 5-LO) il FLAP J& CysLTs & W& 45 H )
SRR, T S-LO (AL VR FHA T LD 5-LO 0%
EAZEA TSI, CysLTs 3 ik 5 %0 41 j 5% F A1
N G 2 B R Z IR 5 & R E T R s
CysLTs X} 28 BLA5 BT 19 B0 AS [R] W] 434 CysLT1
ZARFN CysLT2 Z A4, U hy CysLTR1, AN
g CysLTR2, Hih CysLTR1 g i 2 #0132 4K, £ 3

FENTEV 0 LA AR | g 40 6 | 2T 26 200 e 1 8 1
PERL A R GE , SRIE R E Y, CysLTR2
RN I B, 32 200 A a0 E R FIE B R
S . M CysLTs 5 CysLTR1 458 )5 n] 2 5 UH RAE
200 i 3R B R AR A A BRI, 75 & I e SOV L
EAOEE I TEAIE RIE D A E A, B
C A BFSEIESE BPD 418 A LRI = a & it T
EE AL R, AS PR Je i3 B A LA
J&i 3 d JK CysLTE4 KPR I 45 Al % 88 : BPD S8 LA
J& 3 d JR CysLTE4 7K VA KL 9E BPD 20 #1Jj2 A 9k
BPD 45, HZERA SR L AR R, O
JIk CysLTR1 #5051 o & v 5 T R AIG 23~27 Ja g i
77 L B BPD FET - 28 L) e Jili &8 7™ e BE ARGy, DA 13
$&71 CysLTs f 7K A5 46 A 7] RE £/ BPD filidif Y
MR AES . =R TE b AR, 20 LRD
B 1 A BRI PRIGHE S Ak AR 11—
A PSR AR AR N B S I, AR SR R =
I WG A P A F L T FLAP | LTC4S K CysLTR1
AR SR ARG PR, 00 1T 2 B NRDS A2 BPD 8L IfiL 7 A
CysLTs /K. W55 % BL - NRDS 21 Al BPD 4 76
J5i 3~14 d £~ BF ] S L FLAP LTC4S Fl CysLTR1
KT, 5 3 d, 34LIEIME FLAP &
CysLTR1 EKiKK-FAETEG 27 22 7%, Horp ,NRDS 4
I FLAP K 5% B i 2 R A ST 58
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S, 1 BPD 44 1L 3 FLAP % CysLTR1 # ik 7K 5 %F

MR FINRDS 4 LA, 22 A gt 2 ks

3 d ML FLAP & CysLTR1 2635 7K SF 7T LAE B #2R

BPD 1AWy dabr , H Al eAE Sl B W NRDS J&

&4 I BPD 48 4R . fEJE 7 d, 3 411 % FLAP,

LTC4S J CysLTR1 ik /K- IIE e giit2p 22 5, H

H, NRDS 20 A IfiL 3 LTC4S /K- 5 % 40 He g 22 57

A G122 2 X, BPD 4 1L % FLAPLTC4S J CysL-

TR1 &35 7K - 457 Eb e HE 41 S 3 14 &5, 13 FLAP I

CysLTR17K°F-5 NRDS 4 [t 22 R AT Gt 4 X,

XN 7 d I FLAP LTC4S & CysLTR1 /K

Byl VE S $2&75 BPD (4645 , 42 J5 7 d IfLE FLAP 1

CysLTR1 7K *F-34 A 4 B #] W NRDS f& L& & & JF

BPD. A:J5 14 d,3 MG LTC4S Fik /K V2254

Siit 3 L, NRDS 40 F1 BPD 20 5 %F B 41 #5245+

YA 8i 1247 X, 1 NRDS 44 F1 BPD 4H 1L i LTC4S

FIRKVPERITGT #3425 14 dIfLE LTC4S

FKAFRT DAE A $E 7R BPD B9FE T
g5 F IR, AR R A2 5 3 d IfLE FLAP il

CysLTR1 %35 /K ¥, A J5 7 d Il ¥E FLAP, LTC4S .,

CysLTR1 kK, £ )5 14 d L35 LTC4S /K2y a]

YER R BPD AR Y246 br , Hob 4205 3 dF

A JE 7 d LT FLAP Al CysLTR1 K257 RIAE K

T Bh AW NRDS LA A I BPD XU 48 R, iX

>4 BPD (1) R 12 WA a7 P T S L (EOAS

(] B 0 (A [v] 1 A A o7 A L INLTE Hh FLAP (LTC4S

1 CysLTR1 W25 A e it — P e A i

SR M LATRIA
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