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[FE] Br WEMEUIRISIIBRZE 451 4 (FABP4) 1657 K B i G 40 it i 4 21 1% 32 <48 Ty
WEVEM (BALF) hpyRik, SOTHSHMZREME T AR (BPD) RWALHIZMP X R, Ak W RKR
A J5 6 b PIBERL A by e SRR IR, S IR B T TR A0, A TR IE R 60% 1 AR, LYy

THAGH 3R (P3) L 7R (PT) s 14 K (P14) &MEHLE S N, SR %IEA SUL2: )7 i Fak i
St — R AEBE SN B ARG A 5] s ) 95 2EL il 20 28 FABP4 25 11 ) mRNA FEik /K3, S ELISA J7 46 BALF
HFABPA L, G55SR FABP4A FREAEME MEAHM . S L R AN RIS Y B A iRk P4 FABP4 4R
FIAT mRNA 7Eli 2023 P A9 33k DL T2 W54 BALF mf FABP4 [ 5 5 2 B [l it aol 194 52 28 () a3, % P14 i i
Fo EAEUNT A ZUH FABP4 mRNA 463578 P7. P14, FABP4 % & IA7E P3. P7 J P14 Hﬂ’JmﬂT A 2

(¥ P<0.05) ; FE4 BALF "h FABP4 B 57E P7, P14 IR FXTIE4] (3 P<0.05) . 458 RN
i FABP4 RikThi, AIRRR S RO A & B Wb S A RS2 B, i ifi S 2088 BPD kiﬂ@ﬁ%?—fio
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Increased expression of fatty acid binding protein 4 in lungs of preterm rats after
hyperoxic lung injury
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University, Zhengzhou 450052, China (Luo X-P, Email: xpluo@tjh.timu.edu.cn)

Abstract: Objective  To study the expression of fatty acid binding protein 4 (FABP4) in lungs and
bronchoalveolar lavage fluid (BALF) of preterm rats exposed to 60% O, and to elucidate the relationship between the
changes of FABP4 expression and the pathogenesis of bronchopulmonary dysplasia (BPD). Methods  Hyperoxic
lung injury was induced by exposing to 60% O, in Spraque-Dawley rats within 6 hours after birth. Rats exposed
to air were used as the control group. The lungs from groups aged postnatal days 3, 7 and 14 were removed and
dissected from the main bronchi for analysis. Eight rats of each group were used to assess expression of FABP4 in
lungs by immunohistochemistry and ELISA. Lung FABP4 mRNA levels were measured by semi-quantitative reverse
transcription polymerase chain reaction. The levels of FABP4 in BALF were measured using ELISA. Results FABP4
immunoreactivity was detected in the majority of alveolar macrophages, bronchial epithelial cells and endothelial cells.
FABP4 protein levels in lung tissues in the hyperoxic exposure group increased significantly compared with the control
group on days 3, 7 and 14 after birth (P<0.05), and FABP4 mRNA levels in lung tissues also increased significantly in
the hyperoxic exposure group compared with the control group on days 7 and 14 after birth (£<0.05). The hyperoxic
exposure group demonstrated increased FABP4 levels in BALF compared with the control group on days 7 and 14
after birth (P<0.05). Conclusions FABP4 levels increase in preterm rat lungs after hyperoxic lung injury, which may
contribute to the pathogenesis of BPD. [Chin J Contemp Pediatr, 2014, 16(11): 1149-1153]
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B SCRE M & B A B (bronchopulmonary
dysplasia, BPD ) Sz UL T 57 JL Y — b4 14 il 4
W LB JE R R DR I RO AE A F AT, i
fead Az BT g2 R A R R B E A P i
N B 40 i A= K P (vascular endothelial growth
factor, VEGF ) J& H 1l £ J fr A R0 2 It ff i A5 A=
SRR B B A R B Y AR BT oY
I 60% A2 AL VEGF R ZkRIKT
Bt 20 B o & SRR M B e R 2 6 B 1 4( fatty
acid binding protein 4, FABP4 ) J& I 77 2 A 45 S
EIEH R EE P+, J VEGF R TifH -+, 3%
VEGF il ', A SZERABH L K AT 609 %A 5%
B, LR U5 1 I il 4 21 [« BALF f FABP4
ik, P BRD R AR XIS R FE S
& P B 5 BPD A R ER

1 HESH®

11w

{e 3§ Sprague-Dawley (SD ) K Bl Hy 5 K 2
SEEE Y DR, B RNA $2EGR ] (TRIzol )
14 T 3 Gibeo 22 H]; /NEBT FABP4 L5 BT A
I F 3£ [ Santa Cruz 28 ®l; B LS %) Oligo dT12-
18, M-MLV i %% 5% fiff . RNA Ff 7 %157 ( Rnasin )
K TaqDNA S5 HEIE T 32 [E Promega /AW ; FABP4
IR YRR A Rl ;. ELISA Al & H
EER & DA,
1.2 HERINHIERSAE

TG SD MERE K BRI 3:1 BalE AL, K
H R U BRUBHIE 7 ik i, BEke RS 7, 4 H
WCNEEIRES 1 R, Ry KRR FREERZE 21 d HIE iR
Y E 20 A R BRVE LA RE R, 7 R
THJE 6 h IR 0T REL RN S 48, X HR A
FRIEESP, WAL E TWRER 60% 1= E M
o, MR EEERRAE 60%, FERITAEZY 1 h TN
Tl B B ettt 5 0 HE 4H B 4B B S B
AR R YR — AU R SR TS,
(7] B At 2 2 st AR [R50 R A B, DAORFR 4%
B A BRECEAHIE, By kB SR R S R 22 5
AR o nl FHRAERS 3R (P3) . 57X
(P7) M6 14 K (P14) #4008 K, L 20% Zhr
I 0.5 mL SRR, A R AR 72 AOIRES

FEMaEcn, A7 SRS, MR A, T
S RELH UL FRIN T 4°C 0 AR BEER K R 26 A T
FlEEYE (25 mLx3 k) , [BICE >85% , F4 i
YRIRTE 4°C T, LA 4000 t/min 250> 10 min, H
iE, PRAFE] -80°CUKAR IR FABP4 [3R3A
1.3 REHLALZFLEKRIN FABP4 EANRIE

KB RIUEY R E A — o S B
2 (S-P ) Kl FABP4 3635, A1 5] F % W
it 2=k, UEMEE, 39%H,0, LK PR AL
VIl IEH SEINTEE A, Win—br, 4°CHi,
0.01M PBS FL 43 VR 5 A E W R bRid 9 F i
IeG, 37°CH¥E 30 min, JNAFBAR S AP EFRIC
FIEEEE N 1 37°CHEE 30 min, DAB (. &Yt
B BEIOMES ., S5 A DL R A
BiUUE A PHPEANNG . BAYEXT A 0.01M PBS /L —
Yo FABPA HUAM RN 1:100, 50l AL E
e IEMD R S 5k, BRI TOREE FREALEE
BUS ASEE, [ A, R HMIAS-2000 5
MR A SO R G, e Ot R
(A) AR PHE =4 B
1.4 RT-PCR #&illl FABP4 ERFpIRIE

& HI TRIzol 3 7] #2 B &L RNA, 3 5% 5% O
cDNA, VI AREIHAT PCR 73 . FABP4 JL8 K Y
ZIENGIYIFI W 1, PCR SUVAKZR (25uL) -
2 x MasterMix 12.5 puL, I, TS 141 uL, B-actin
. RS #94% 0.5 ul, ¢DNA 1 uL, K#K 8.5 L.
PCR X IV 4% fF: 94 °C #iA% 1 5 min; 94 °C A% 1
455,53.6°CiE k45 s, 72 CHEH 1 min, 332 MEH
)i 72°CIEM 7 min, SRJG FH 1.5% SRR HEEE L
7k 30 min, 455AE MUVB220 BER0Hr 248 (5
Ultralum A F] ) XT38 =Wy 4540 647530, 43500
EAY WG (AE) , ¥ HAYREK FABP4
PG S5 NS B -actin §7 B A H AR
JH mRNA K ()2 455 o

#&1 PCRS3I#FEF

FERIRN

0| 519151 )

F3%: 5-TCACCATCCGGTCAGAGAGTA-3'
FABP4 —_ 510
NiiE: 5-GCCATCTAGGGTTATGATGCTC-3'

li#: 5'-CATCTCTTGCTCGAAGTCCA-3'

i - 300
Fiif: 5'-ATCATGTTTGAGACCTTCAACA-3'

B-actin
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1.5 B X BALF f1 FABP4 S EE

SR PRS2 o BFER G2 W2 B 53 A1 ELISA )
K il BALF " FABP4 B35 &, FRAE AL ™A% $ 1
AT,
1.6 FitFELR

i 1 SPSS 17.0 Bei R X B A T 48 224
B, THRBERIDISEL = i (R£s) T,
AR FLBER T ¢ A5 4] AR TR 36 22
S0, ZHIE PG PR L AR F LSD-¢ K By, P<0.05
ERHGIEE L,

2 HR
21 MARFARAEALR FABP4 ERKEMLER

FABP4 EZAENT B MEANA . 248 L 24
A N Rz 4R a6k, Wi4H FABP4 & 135 15 bl

R 2 AERBEWMARTKRIGAL FABP4 EHKFLLE

FUBEEYS, 2ZWAE B, 2 P14 R
SXFIRAA I, A4 FABP4 Y FIATE P3,
P7 K P14 ¥ TXTIRA, HERAG IR (1
P<0.05) . W3k2, K1,
22 WHB~KRMEALN FABP4 mRNA il &
F

60 % B0 2H K B FABP4 mRNA 2455 347 Bl
WEE G, 2 P14 B IREE, SXT AL, SR
2 FABP4 mRNA 7K-F-7E P7 Fl P14 ¥ X IE4H
HESASIFE L (¥ P<0.05) . k3, E2,
2.3 TWHE™XR BALF th FABP4 S 2Tk

K % PR 2K B BALF H' FABP4 &5 1 #4J[56
BRI 16 18 T WA N, 3 P14 I IRIE(E . 5% IE
HA L, w4 2H KR BALF H FABP4 8 [ 1Y £k
TE P7 J P14 ¥ FXT R, HESAGIFE S

(¥ P<0.05) . W4,

(xxs)

2051 f5ke P3 P14 F1iA P
X HEAH 8 7.01+0.16 7.67 +0.65 8.13+0.74 1.938 0.288
Al 8 9.71 +0.86 17.09 + 0.49" 19.84 +1.97*" 33.972 0.009
t1H 4.401 16.297 7.890
P1{H 0.048 0.004 0.016
e a/R5R P3 WA, P<0.05; b RS[EI4] P IFHLAS, P<0.05,
P3 P14

Xof 4

B IFE] X ZH FABP4 24 /b

1 FABP4 EARRBESRMARKRMAEALBRIFTIE (S-PiE, x400)
ik, (R R AR FABPA BN BRI B % A i (0 ORI 25 FABPA FRMESA
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#x3 AREMEEFAR~KRMAL FABP4 mRNA KFEEEE  (xxs)
ZH 5 AR P3 P14 FA& PAY
X HE 2 8 0.41 +0.06 1.17 £0.06 2.16 £ 0.69"" 9.485 0.049
[ 8 2.71 +0.85 459 +0.21 8.27 +1.61™" 14.265 0.029
(18 3.825 4.924
Py 0.062 0.039
. an SR P3 AR, P<0.05; bn5MRI4L P7 B AR, P<0.05,
M 1 2 4 5 6
bp
00 FABP4
400
300 B-actin

2 RT-PCR#&A [ (8] #I4H 2 7= X R AlZE 21 FABP4 mRNA Rk &5

M: Marker, 1000 bp DNA ladder; 1.

3RS 43500 P3. PT I P14 IXIIREE ;s 2. 4 F16 43500 P3. P7 HI P14 I 44

#x 4 AEREHEARKER BALF 1 FABP4 S2RLbE (x5, ng/L)

2051 R P3 P14 FAf P
X HEZH 8 1.51 +0.54 2.35+0.39 3.13+0.74 3.987 0.143
AL 8 2.23+0.16 7.08 £ 0.47" 8.27 +1.61" 128.411 0.001

t1H 1.792 10.929 8.79

Pl 0.215 0.013

H: asn5RI4 P3 I A, P<0.05,

3 itit

VAR, BEA B LEAE WP R,
R 22 1 B ) LAS DTG . i BPD &0 54
ARG T 5 LU T Ak ok 3 B E 4%
45 BPD HL#%, HiA BPD H B il 2540 A pagk, il
W E A AR D, B A R L &
R AN 1Y, = A= =) 0L i e S
VEGF J& I8 5 Jili S if 45 A= i oFn & B I 22 R 1
VEGF } Az (R Rk 251 B 5 BPD &A= 1)
0l e (E B W= R NS N 1 T N T SR
VEGF N iifH T FABP4 56 4 & & Z [0 {5 51%
FBBEAT, BRI AR X il i i A
HIE TS, A48T M BPD k&
A A FALE, TR SR B TR SR S

i i 48 &k B B A X REMLE L E
NS & H o 1L GFoE 25 v e Ml S
BRE, XA MU K BT D 1
FABP4 J& FABPs G — B, J& EZAT L RE
WA & B R E N 1 & VEGF ) R iiEA -+, H
FikZ VEGF Jfs 12 A 57 & B0 i i 46140

BF 4% il 5 e 40 L A5 K H: FABP4 k46, R4 1
B AN 45 N B ANARA A #3k o 3% 5 Shum 45
W58 FkEBAOI—2L, 15 Chelfi 5 " 57 FakH
PR TIOARTR], AT RE RN IF S X AN . AR
X150 SD KR, T Ghelfi 25 " BIFSE 652 k4

AW 5T A B B B A 8 o % R A R R [ %
K, MliZHZ FABP4 IR B0 A, X 54
TR FT O 5 K B i AR R B i A5 473 BF VEGF %
Hosz 1k 2 Bk I G I . HEmTREML A -
(1) s B4 & B 23S €
1078 & B R B M E B . VEGF 2%
P A6 R A A A B, 3 A 5 A A AR A FH T il
HWEANMAT M . 11 FABP4 W) 3= %/ fifi e B w4 g
SR IS PN R A B S SR A b R AL
YERT L AEBANMAE ™, i, &,
TR TN Z IR R TR], AN TE]
(2) EANHET B S AR R R, fiE
WEAH LB AR AR, B1E FABP4 FIkB Wi .,
11 B RIS A FABP4 7EME 1 0S4 B 404 M
A A [RTERE,  SCAT I At vt b K 2 53 W VEGF
K HAZAR 2, VEGF JFHAZAR 2 43 Whisi /b nl o ifi v
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B0 A X A B R Ok R AR 4 e
eI G A R R, R O A e B
91, Ml Ak A sz B

A G I8 e BB e S 45 477 1) BALF 1 FABP4
TR L, X T 85 FABP4 2 K & T H
(<lakd) , 7E = U B 25 2 DAL A5 240 P
i 2 BALF A7 3¢, 7 % & WF 58 & 31 BPD &
JL BALF 1 FABP4 & H 3 £ "1 R BALF
FABP4 &5 A /E 4 Wil BPD % A4 & R (0 B B by .

gr bk, E R 47 T e i R FABP4
5 VEGF 5515 Sl I, Ml i 45 & & B A,
KA, M e sz B, S S 250
I BPD W% 4=, [EI BALF 1 FABP4 & & A fE K
WAL BPD KB & I RAR )

(& % x W]
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