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WE: BM HITEEBRORET, AR NRmIGEHEY B CE T A(SPA) RIEEEY A CEH B
(SPB) FRMEE MY FIAHEHE 1 C(SPC) mRNA {7 fL AR Je FLAE Mtk i b 9 VE . ik B 2R R BR 120 R
W AU BE (FIO, ) ARl 43 S WF9E 40 1 (FiO, 80% ) (BF5E 4 2 (FiO, 60% ) (F 5840 3 (Fi0, 40% ) F1z5 S B4l (FiO,
21% ), B4 40 K, 400 FEEIE 1.3.5.7 14 d 17 %55 R A Bk 5 07 (RT-PCR) £l SPA SPB SPC mRNA, Jf:
PP LARGIEE R AT . R AP K ATAZIN SPA mRNA KEAESLR S 1.3 d B b 22 R LS5
X(P>0.05) W54 1 FIWFFE4 2 R BRI ZH 2 Py SPA mRNA /KPAESEER )5 5.7 d BF 343 S AR (P <
0.05) W4l 1 7ESCH0 I 5.7 d BY RIS A 2 FESLERJS 7 d B3 AR R BT ZH 4L SPA mRNA sk B850 40 3 1%
(P<0.05) AT 4H 1 B KR 41 21 P9 SPA mRNA /K P-AESLR G 14 d B3, e S A B E TR (P <
0.05) . FHFEKRIMALA SPB mRNA AKCPAESLI G 1.3 d B L322 R TG 2HE X (P >0.05) B4 1
WF9E4H 2 TESL0 )5 S d BERT A R BRI 2L SPB mRNA 7KF- I 3418 T 28 SO0 IR, BP0 4 1 75630 )5 714 d B 343
Z IR B TR, B 14 d iR Al 3 TS (P <0.05) o 418 A: K RIGAZL ) SPC mRNA JK 76 52 56
Ja 1.5 d B AR 2E I TG i 2# i L (P >0.05)  BF5Edl | BFGE A 3 B AR K BRIBZHZR Py SPC mRNA /KSEAESEE )5 3 d
b3 23 SN R W AR (P > 0.05) L AFSE 4l 1 AESE50 )5 7.14 d FIBFORAL 2 65505 14 d BT AR K BRI 414 P SPC
mRNA 7K B A TR @5 AR 8 R T2 W IRZL(P <0.05) WS84 1B A R BRI ZH 2L SPC mRNA JKSF-7E 5250
Ji 7 d RS 2 1% 14 d BRHERBFFRAL 3 IR(P <0.05) . #4518 SPA SPB.SPC mRNA 7£ = {5 475 5 B 2% 35 W duk
%, FTRE 2 S EUMK M EE R 22—,
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Relationship between alveolar surfactant associated protein and pulmonary edema in hyperoxia-in-
duced lung injury in newborn rats
YUE Dong-mei, TONG Ya-jie ,XUE Xin-dong
( Department of Pediatrics ,Shengjing Hospital of China Medical University ,Shenyang 110004 , Liaoning Province ,China)
Abstract: Objective To study the change regularity of surfactant associated protein A ( SPA) , surfactantassociated
protein B(SPB) and surfactantassociated protein C(SPC) mRNA in the lung tissues with injury induced by hyperoxia and ex-
plore their role in pulmonary edema. Methods According to the fraction of inspired oxygen( FiO, ) ,one hundred and twenty
newborn rats were divided into group 1(FiO, 80% ) , group 2( FiO, 60% ) , group 3 (FiO, 40% ) and air control group ( FiO,
21% ) ,with 40 rats in each group. The expression of SPA,SPB,SPC mRNA was measured by reverse transcriptase polymerase
chain reaction( RT-PCR) method at 1,3,5,7,14 d after experiment in each group;and then the results were compared. Re-
sults There was no significant difference in SPA mRNA of lung tissues of newborn rats at 1,3 d after experiment in each
group( P >0.05). The SPA mRNA level of lung tissues of newborn rats at 5,7 d after experiment in group 1 and group 2 was
significantly lower than that in air control group( P <0.05). The SPA mRNA level of lung tissues of newhorn rats at 5,7 d after
experiment in group 1 and at 7 d in group 2 was significantly lower than that in group 3(P <0.05). The SPA mRNA level of
lung tissues of newborn rats at 14 d after experiment in group 1 was significantly lower than that in air control group (P <
0.05). There was no significant difference in SPB mRNA of lung tissues of newborn rats at 1,3 d after experiment in each

group (P >0.05) . The SPB mRNA level of lung tissues of newborn rats at 5 d after experiment in group 1 and group 2 was sig-
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nificantly lower than that in air control group(P <0.05). The SPB mRNA level of lung tissues of newborn rats at 7,14 d after

experiment in group 1 was significantly higher than that in air control group(P <0.05). The SPB mRNA level of lung tissues

of newborn rats at 14 d after experiment in group 1 was significantly higher than that in group 3(P <0.05). There was no sig-

nificant difference in SPC mRNA of lung tissues of newborn rats at 1,5 d after experiment in each group( P >0.05). The SPC

mRNA level of lung tissues of newborn rats at 3 d after experiment in group 1 and group 3 was significantly lower than that in

air control group( P <0.05). The SPC mRNA level of lung tissues of newborn rats at 7,14 d after experiment in group 1 and at

14 d in group 2 was significantly lower than that in air control group(P <0.05). The SPC mRNA level of lung tissues of new-

born rats at 7 d after experiment in group 1 was significantly lower than that in group 2 and at 14 d was significantly lower than

that in group 3(P <0. 05). Conclusion The expression of SPA,SPB and SPC mRNA decreases at the early stage of hyperoxi-

a induced lung injury,,which may be one of the main reasons leading to pulmonary edema.
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TEE SRR, Bl b Bz 20 i ( alveolar epitheli-
al cells, AEC) 451 15 b S B ey i 11 B | Jz 40 g
(alveolar epithelial cells type T ,AEC 1T )& il i
16 Hili 2% T 95 MR ) 5T A 5 25 1 ( surfactant associated
protein , SP) Ji /b ; SP HLAY B AR i 0 2 i 5Ky L PR AF
PSR M A kAR, B (il & A= 22 0, A2 ik il
PR P A, sl i 7K i 55 B AR T . Ol 1 R
et AU 458 1 7 01 R A5 A A il 36 B K SP(RP SPA
SPB \SPC) 73 WA HY 5 i, FL B 283K LA AT, 78 5
B85 % B A R (bronchopulmonary dysplasia, BPD)
TS0 e 7 A 14 5 e A P B AT, AR A5 2o A ST B
A KB BPD B, 085 5 Sl 45 45 Bf SPA mRNA |
SPB mRNA SPC mRNA &3k B8 AL ML, 4 i PR Bl
TG L BPD FFREHTR S

1 RS

1.1 Sz ERSHSHE  Wistar KM HEAS
(4:1) K221 ~23 d AAAIAET A R B 160
FE)5 12 h (0 d) K481 22 4k )& (fraction of in-
spired oxygen , Fi0, ) BEAL M WTFFE 4 1 ( FiO, 80% ) |
W54 2 (Fi0, 60% ) WF5E4H 3 (Fi0, 40% ) Fl%s <
XFIRZH (Fi0, 21% ) , BE2H 40 H

1.2 WEBEE U4l 1 ~3(mA4D) il
TE MBI 80% 60% \40% 1 AFRH , FFEEA
AR, B H T OM-25ME %07 =0 484X (36 [ OME-
GA 22 w]) W, AR AT KWl CO, f HARFR 7048 <
0.5% ,JigJ&F 25 C 4,18 E 60% ~70% ,43 H IF48
0.5 h, Aok ikl b SOk B HREOF ST 418 B
B3 SO RE A B B A0 L 3k G A B R AT 4 3 T
PERRE ST REAR; 25 A A B T s Kb RO EE
21% ) WFRAIE S E A4

1.3 #RARE  BAHE KRB TE8E 1.3,
5.7.14 d BEHLEER8 1,100 g « L™ KA SRR, T
IBUITZHEZR, AJC TR AF BRER /K PE v R L R Tk 0, 7o
Jifi*&. TG Rnase f) Eppondorf 45 71 F* ~ 80 “CRAF, JH]

hyperoxia;epithelial cells;lung injury ; pulmonary edema;surfactant associated protein

T SPA [SPBSPC J % 55 5 5 Wl 55 X S Jf (reverse
transcriptase polymerase chain reaction, RT-PCR) £l
1.4 RT-PCR 75 i% & M fifi 42 41 SPA, SPB, SPC
mRNA FRix7kF

1.4.1 S RNAZEL HUHZZ0.1 g, Trizol ILRHL
AL RNA, S SR 5 eDNA AR e 100 £ 0B 5
17 SPA [SPB SPC JEPH Y PCR 434, 51 F5ANT
SPA | .5 -TGGGCAGTCAGTCAACTT-3', | iji#:5'-
TGAATCATCAGGATAGAGG-3', PCR 4% 4. 94 C,
40 5,51.3 °C 40 5,72 °C .1 min,72 °C .10 min,30 MF
5 72 °CHEf§ 10 min; SPB | {i#:5'-GAGGATATT-
GTCCACCTCCT-3", | Jif: 5'-ATAGCCTGTTCACTG-
GTG-3",PCR £14::94 °C .40 5,54.0 °C 40 5,72 C,
1 min,72 °C .10 min,28 MG )5 72 °C #E{# 10 min;
SPC _FJi#:5'-GAAACTCAGAAACGCCTCG-3’, Fif#:5'-
CTCGCCCAGAAGAATCAGAATCGG-3", PCR 4% 4.
94 °C 40 s,55.5 C 40 5,72 °C .1 min,72 °C .10 min,28
MEHG 72 CHEH 10 min;B-actin |-Jf#:5'-GCCAAC-
CGTGAAAAGATG-3", T j#:5'-CCAGGATAGAGCCAC-
CAAT-3' ,PCR 2/4::94 «C 40 5,53.5 °C 405,72 C
1 min,72 °C .10 min,30 PMEHG 72 °CZEH 10 min,
1.4.2 RT-PCR =¥ # RT-PCR ¥ r=¥) 45
20 g - L7 ByURE W E RS L VK e 0, SR AT R MR 2
R AAIE R AT Fluochem g AR 73 R G kAT L
TKEAT G R 53 1. SPA (SPB SPC 5| ¥ 1) ik K F
G305 B-actin 471G 7 W) 1 IO BE LU AB R 2 3k HAH
% mRNA 7K,

1.5 Zit=4b38 ] SPSS 11.5 GEil # b it ty
GEiloF A B BE DAY £ bR (v £5) 2R, AN
ZIKV- R B R J5 22 73 M, P < 0. 05y 22 5%
e -

2 #R

2.1 AEREZSEFEXRMEALRAN SPA mRNA
RAKTLLB SR LA 1 S8 A R U
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ZHZIPN SPA mRNA JKPFESEERfE 1.3 d i) b 22
BTGt 2% (P >0.05) , WFo 4l 1 FIAFFE4 2
iR BUZHZN SPA mRNA /KEAESLER )G 5.7 d
B 2 SN BRI, Z R A S B L (P <
0.05) , Mot 4l | 7E5L5 )5 5.7 d By MMF9T 4 2 #ESE

B9Ja 7 d B A K U2 A SPA mRNA 7K1
SIS 3 AR, ZEFA LI FE L (P <0.05) R AH
1 34 KR4 N SPA mRNA K EAESZK S 14 d
i il s A A BT, 2R A S F
Y (P<0.05),

F1 AEEEAFEKRRMAL SPA mRNA FIEKFLLE
Tab.1 Comparison of expression of SPA mRNA in lung tissues of newborn rats at different time point in each group (xxs)
. SPA mRNA
ZHH
" 1d 3d 54 74d 14 d
2SN R 8 0.85£0.25 0.94 £0.23 1.13 £0.37 1.07 £0.09 1.18 +£0.32
WsEdl 1 8 0.71 £0.23 0.96 +0.21 0.75 £0.06% 0.81 £0.20% 1.43 £0.15°
WFgE4l 2 8 0.77 £0.20 0.86 +0.18 0.88 +£0.32° 0.95 +0. 14 1.26 +0.27
WFFE4 3 8 0.83 £0.42 0.79 £0.19 0.94 £0.10 1.14 £0.25 1.22+0.18
T 2 IR LA P <0.05; 5HFFE4L 3 [ese" P <0.05,
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
701 bp — — B-actin
377 bp — — SPA

1:Marker;2 ~6 . fff554111.3.5.7.14 d;7 ~11. 655412 1.3.5.7 .14 d;12 ~16 . WF574H3 1.3.5.7 .14 d;17 ~21 . % B4H 1 .3 5.7 .14 d,

E1 JAHFEXREEL SPA mRNA K&

Fig.1 Expression of SPA mRNA in lung tissue of newborn rats in the groups

2.2 AEREZEFTEKXRIMEL SPB mRNA
KL E AR 2 20 A AUHT AR UM 4
ZUN SPB mRNA ZKP-ESC50)5 1.3 d if ELEE 71
LGB X (P>0.05) , HF5E4 1 FIFSEA 2 1

LGRS d BT A R B ZL4UA SPB mRNA JKF- i
FRT AR, P4l 1 ELR )5 7 .14 d B3
B SN A B TR, B 14 d BHEpEsR 4l 3t
BT, ZRAGIERE X (P <0.05),

%2 AR EEEHEXRMASR SPB mRNA Fikk F L5
Tab.2 Comparison of expression of SPB mRNA in lung tissues of newborn rats at different time point in each group (x xs)
a3 ) SPB mRNA
1d 3d 5d 7d 14 d
25N IR 8 0.72 £0.28 0.81 +£0.22 1.24 £0.41 1.05 +£0.08 1.23 +£0.27
Tl 1 8 0.95+0.26 0.71 £0.18 0.86 £0.15* 1.33 £0.18* 1.53 £0.19%
ot 2 8 0.81+0.23 0.77 £0.19 0.79 £0.30" 1.21 £0.32 1.37 £0.10
WFFE4 3 8 0.77 £0.39 0.86 £0.16 1.10 £0.13 1.15+£0.24 1.26 £0.16
T 52 SO IR AR P <0. 053 55241 3 Lt P <0.05,
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1 :Marker;2 ~6: 582 1 1. 3.5.7.14 d;7 ~11: 898402 1 . 3.5.7 .14 d;12 ~ 16 . 058413 1.3.5.7 .14 d;17 ~21 ;%0820 1 3.5.7 .14 d,

B2 FHEFEKRRMAL SPB mRNA FRiE

Fig.2 Expression of SPB mRNA in lung tissue of newborn rats in the groups

2.3 AERE&HHEKXRAALZL SPC mRNA
RIEKFEE SR ILKS K 3. AL KB
AN SPC mRNA JKFAESER S 1.5 d I HL s 5
PG (P >0.05)  WF5E 4 1 BT 3 Jf

AR BT ZA SPC mRNA ZKSFESER 5 3 d IR
2SN IR B FEFEAR (P >0.05) , HF5E 4] 1 7E5L 4
Ja 714 d MBS 2 fESE RS 14 d T A R BUm
UM SPC mRNA JK-F-BA THeg#a#, (A4 2K
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TEIXIRA (P <0.05) 5540 1 B A KR4 K14 d B pFR 4l 3 Ik, ZR WA SRITFE X

411} SPC mRNA K72 R I 7 d BB BT 41 2

(P<0.05),

x3 AEREESHEFEXRMEALR SPC mRNA FRiAKFLLE

Tab.3 Comparison of expression of SPC mRNA in lung tissues of newborn rats at different time point in each group

(x xs)
SPC mRNA
ZH ¥
ALl " 1d 3d 5d 7d 14 d
2B 8 0.70 £0. 12 1.06 0. 18 0.90 £0.30 1.18 20.19 1.36 0. 12
WFgEa 1 8 0.59 +0.23 0.79 £0. 13" 0.72 £0.26 0.82 £0.13% 1.09 £0. 14
BF5E41 2 8 0.74 +0.29 0.95 +0.31 0.79 +0.24 1.08 20. 15 1.19 +0. 12°
WE5E4 3 8 0.65 £0.08 0.80 £0.23° 0.99 =0.31 0.93 0. 18 1.24 0. 15
54 SO AL P <0. 05 15 BFI41 3 HUB P <0.055 5 BFIE12 WA P <0.05.,
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
701 bp — — B-actin
289 bp — —SPC

1:Marker;2 ~6 . 858411 1.3.5.7.14 d;7 ~11: 055412 1 .3.5.7 .14 d;12 ~ 16558403 1.3 5.7 14 d;17 ~21 X B84 1 3.5.7 .14 d,

3 BEHEKXRAHELR SPC mRNA HyRiE

Fig.3 Expression of SPC mRNA in lung tissue of newborn rats in the groups

3 hg

VE& TEREAE ST >R FH G 138 5 OB S0
B TV BE R ( bronchoalveolarlavage fluid , BALF) Hf
HHERIE Evans 1 A4 BEAIIIESE : BEE = %
T VA R ) 8 g | R R I ) A A JIT 7K i3
W EAURER 1.3.5.7 d, S0/ TR
i .BALF HhiE [ i i il 4121 Evans #5582 bl 5
Se % T I TP B % % i S VA R 1 s, il 26 il o,
M P I, R E AR R 1 3 ~ T d il K e
BWTIAF = U

TEM AR s 1 F2  , SPA [ SPB [ SPC K545
AT ZREINE T o 1 5, B G JA ii 2 Th 15 PR )
FRICAAAE AR 2/ MA A, SR 5 3 U0 28 Jili o JE B it
ERIR BRI TE BT 2 180 AR T AAC , 43006 22 Jiti e
F B NJERIRETE B3 10 2 T, RE A2 2 2
VEp AT 2 T8 1K 3, R P A VB AR IR MAC , B L s 7K e g
A 5 R, G IR SOR T i 47 sk AR 2, PR s 3
TEH RN, b7 1k i % A 25 e P AR

TEABITE B AR K B e A 2% s ) 0] SP Rk W]
BN, ATRES 5 T e 45 A e
SPA | SPC ik TN F T KM &AL R JE, %
% T PR BT T B 1L B [t R A e SR A 4
P54 , X DR 2R P e ) S BN R SP 5 s
M BN T . S T ERR IR Y SP 1)
AE , BILARIE o — 28 S A5 R 78 5 B R 3R v 1T Y 4
Jid, 2 SP mRNA ZKF-58 i, DA T 35 i AIL A% 4 35 By

IRET o FEAMFST T, SPA mRNA 7ESEKJE 1.3 d
SAMERTG I 2#ESL,5.7 d R AR B
VALK , I o 4 2 i SRV B (1) 385 /=5 %) SPA mRNA 52 1)
B, Z JEWFST AL SPA mRNA Rk B s .
AR T PR =2 — 2 e T 55 96 I 7 o 2 0 1 I,
WM, SPA SPB SPC i K& THAE, LK N T
YR IEH BT RE , il 11 750 40 A S 15 1 b S 30
SPA mRNA JKF-34 15 55 —Fh il G J& SPA X il il %
i RLIBE I 25 SN 38 3 41 ) 4% [ F-k B ( nuclear fac-
tor-kappa B, NF-«B ) 14 7% 4 117 410 11 28 E 4 It 19 J
i, BA IR RAE . BEAh, SPA BRI
LA T 7 P , SR B0 2 L B d 4 e

SPB 1) =B AR T 0 3R 15K 7, B 1k i
TR R I 220 , Lo /AP Il 8 e sz B s , iy
IEFPFRINRESE . AR R BN, ANl 5
1.3 d SPB mRNA [ 354 41 W] L 4% 25 5 oS 11+
EX,5 d B E AR, d 5 RREH TR — BT
22514 d, 545 AL LR 2 R A G T2E 8 I
L A 2 0 e e 7 S R N, T i 5
SPB mRNA 5 hy 1t b i 2R3k , B 7 A il 6 473 5 7
AR i (4 R D) BE T ThT S 3 M LB A

SPC ZEfGZH 4 AT AEC T A RE A LR 43 b
P, SPC mIAE K AEC T i 45 5 M otk b i, 3L
F23R KT R A 47 i f e AEC 11 iy S Rg>Y . 4w
TR NN, m ARG G LA ARG 1 d
PRI F R 3 d B s S IR
FEAR,7 14 d A a3 (B R GA T B 0T
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SXTIRY , 2 R Gt X, 3 FLR A R e
?xer% SPC AN, Ho IR vl RE & AEC I #1435
Ja S8R K SPC BB R

204 i O R R T R R BE I, SR A E 4
U R IR IS 3 2 I A T A
PNE S, T ST 2k 2 1 UORR il 2 1 75 M I
FEMEDD EPEMAR MO . SP AR Mo 2 i 5K Ay
AR T LA o 2 20 )t e K, 0 R M 7 A 0 2
TETE , Vol D R T B K 2 ﬁ@?@zﬁiﬂﬂﬂfﬁ?@
Jiis ) 2L 2R PRI B A B 3, 9 L il 96 A SRR, 208 i A 25k
Mt o ) 2 A Ziﬁﬁﬁﬁ/n%?mm,%ﬁﬂﬁTm{ﬁﬁ
f SP mRNA Uﬁﬁﬁ,ﬁﬁﬁﬁﬁﬁ%?@@éﬁim , Jili A

AR SRR, mTRE i AU A5 £ 1 S0 Ml 7 i 7
UMK

AT HE D BPD iR LS il v b B e
THRER ke S i K b al BE-55 SP 0 Wb pai /b DI AH
K, AR DU i T BE— BB

S 3k
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