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1. JESLH AR KR e U 0 B sh s 1

2. MBS H s A4 O I i A K BRI 2 2 s B A 23 B, DA S S T i
MEYIFR A S A -A (pulmonary surfactant protein-A, SP-A) [ mRNA M HEAK#E
B, ATTERDS SP-A LEHT A K B AUl a4 kA= R AT s EH

3. PRV NVERE B S R AT 25 48 (budesonide, BUD) & 75 i@t % SP-A 1)
AR M AT v U 00 B ERAPAE P D9l PRI VA v S i 5 S A B AR 4

ViRr

HY 108 R4 1 KRNI Sprague Dawley (SD) KE (HEEEASER) BENLHL
=4 BPTAH: BARAE G4, TTH: &R +HAEEKAE (REd) , TH: &
A REA (P, R4 36 K

[ HETZEAH; K1 ARV RERET 90%~95%E AT, HEX
atd. NAFAHEARA NS 10ml, 1414 H [F— e SR % BUD % &
) NS(& BUD 2mg).

WAL JE 3. 7 114 R 3R 2, ALFEEhH, AT OB M, WE
B EA S E: BUTHZ, HEINE FEI; HE JLea SR HSUREF 1L
Westen Blot 77 i2:40ll SP-A # [ & &, RT-PCR 74l SP-A mRNA FEiL/KF-.
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L ESh RN, HEIEE. A GeEd) Trseisiyzm ek, KWL BT
JGEE FEPHEREE . WA, A IR A 2, PPIRRIERT R, SOk, IR B



HOCHHE R R K AL T IR I PRI A R B -A (SP-A) 1) mRNA AR [ 3RK RAH 28 A 1 1 Bl

WgfR: T2 CFIRAD) Psesesh s i 1w 2.

2. BWAHLVREYI . T B4 SRR V% BLY) Fr W4 2345k 30
B, ERIERN, FEAN. S — 14l GRE4D) HARE 3d 5 nl Wi e
Yok Fean, e P IR A S SR, TRl BRI AL, SRR AR T R,
KRB KR il A0 S I, A BRI R SRR T, 2 2k M 3L
14 RESHEONIE, B3G5 3EL, BRI bE = S, Ol AR, filif
KEZM, e RS KANA—, s 238K, 5o e s, vl b
KSRk, 4 CFdD FHLRE SSRGS

3. MR/ TEILE (WD) = SE4 3 k. 7 R, T4 GHE4D LR
IHZORTEE (WD) B TH (54 M (P<0.01) , 55 14 K&, 114
BT HAREE (P<0.0D) , MIIIH (Fhidl) 54, 3Rk, 7R, 14 R
FEME A B N % (P<0.0D)

4. SRENNARESE (BLAP) thEEEEE (TP) ME: Lk 3 K. 7 K 14
REFITAH GRrE 4D BLAF 1 TP & T T A (254D, ZRA BEMER X (P<0.01) ;
I1140 3 KiF BLAF o TP 45 11 HBF% (P<0.05) , 7 K. 14 KA BEFEL (P<0.01) .

5. izl SP-A EREARIAKTFHIALL: Westen Blot Ml HEMH: 5 |
MEhPteis, 1A (R4 SEX: 3 REF SP-A RARBHE R (P<0.0D ; 7 K.
14 K SP-A EHKIE TFE, 14 R TFREEEME (P<0.01) o MIH (FAD L5 3
KIif SP-AEARIENT I A5 1 HZH (P<0.05) , 7K. 14 K SP-A EHAKIFEIE
Fa1 %t ey AR A 40 55 35 T 7= (P<0.05)

6. fiZlZ1H SP-A mRNA FKiA/KFH)ZE4k: RT-PCR A EMlEss L. 514
PR, N ALK 3 KBS SP-A mRNA RIAKTFHEME, ZRFEREERE X
(P<0.05); 7 KAl WKL TFFE, 14 KB TREF I E(P<0.01). I 4ff SP-A mRNA
TILKFHET | 4 SP-A mRNA HJRE#aH: S5 3 RIF SP-A mRNA ik /K4
FIAS NHZE, 5N HREEBEZEER L (P<0.05); 7 K. 14 KEFFIEKFEH N
“H 2 2% Jt 1= (P<0.05)
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REFFHUA A — € (1 B BRI P, I AT i A SR O 10 i BRI RE SR »
Fe AU 3 (1 B L R 2R

3. WRNHE B 5 ik A AR 8 ] el DU s A AORE ST, BETTT_E I SP-A )
MRNA M [ R IESiE, i iia s, stk ARG —E my
fEM.
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Budesonide Impact on the Expression of Pulmonary
Surfactant Protein-A (SP-A) in Hyperoxia -
induced Lung Injury in Neonatal Rats
Abstract

Objectives:

1. To establish a model of hyperoxia-induced lung injury in neonatal rats;

2. To observe the histopathological changes in neonatal rat lung of hyperoxia-induced
injury as well as its affecting the expression of SP-A mRNA and protein by comparing
with control group, and to study the role of SP-A in the development of hyperoxia-induced
lung injury;

3. To observe whether the inhaled corticosterroids, budesonide, has a protective effect
to hyperoxia-induced injury and affects the expression of SP-A, and in order to provide a
theoretical evident for clinical treatments of hyperoxia-induced lung injury.

Method:

The 108 neonatal SD rats (less than 1 day after birth, no male or female) were
randomly divided into 3 groups: Group I, Air Group (Control Group); Group II,
Hyperoxygen and Saline Group (Hyperoxia Group); Group III, Hyperoxygen and
Budesonide Group (Interfering Group). Each group had 36 rats.

Group I was incubated in normal air. Group II and III were both exposed in special
oxygen boxes, and the oxygen concentration was continuously to 90%-95%.In daily Group
I was inhaled 10ml of saline. And at the same time, Group III was inhaled 10ml of
dissolved BUD saline (with BUD 2mg).

The rats were executed on the 3", 7" and 14™ day. Using bronchoalveolar lavaging to
measure the protein level in lavaging fluid; Taking the lung tissue to weight, afterwise dry,
and calculate the wet/dry proportion;Using HE to observe the histopathological
changes;Using Westen Blot to measure the level of SP-A protein in lungs;Using RT-PCR
to detect the expression level of SP-A mRNA.
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Result:

1. The general condition: Group I (Air Group) was viable and fed well. Group II
(Hyperoxia Group) was dull, apathetic, less active, even dyspnea after hyperoygen abortion.
The situation of Group III (Interfering Group) was between the former two.

2. Lung histopathology: In Group I (Air Group), the size, shape and distrubution of
alveoli were normal. No inflamation can be found. In Group II (Hyperoxia Group), after 3
days of hyperoxygen, the small blood vessels expanded congestion, alveolar cavity
enlarged and appeared red blood and inflammatory cells, pulmonary septal area fractured.
After 7 days of hyperoxygen, inflammation, pulmonary edema, pulmonary hemorrhage
were more obvious, the pulmonary septal area got wider and the structure of lung tissue
was arranged disorder. After 14 days of hyperoxygen, the changes were more obvious, the
structure of lung tissue was more disorder, the pulmonary septal area got severe wider,
significant fibrosis could be seen, the numbers of alveoli reduced evidently, alveolar cavity
enlarged obviously. In Group III (Interfering Group), comparing with Group II, the
structure and morphology in the lung tissue were milder.

3. The wet/dry porpotion (W/D) of lung tissue: on the 3™ and 7" day of this study, the
W/D in Group Ilis higher than Group 1 (P<0.01). And on the 14" day, it is more
significantly higher than Group I (P<0.01). However, comparing with Group II, the W/D
on the 3", 7" and 14" day is obviously reduced in Group I1I (P<0.01).

4. The level of the protein in bronchoalveolar lavage fluid (BLAF): on the 3", 7" and
14™ day, the BLAF protein level in Group 1I is higher than Group [, the differences are
statistically significant (P<0.01). However, on the 3™ day the protein in Group III is
decreased comparing with Group 1I (P<0.05),and on the 7™ and 14" day the protein level
is significantly lower (P<0.01).

5. The variation of the expression level of SP-A protein in lung tissue: the Westen
Blot shows that on the 3" day, the expression level of SP-A protein in Group 11 is higher
than Group I (P<0.01), and on the 7™ and 14™ day the expression level is significantly
lower (P<0.01). On the 3™ day, the expression level of SP-A protein in Group III is
between Group [ and Group 1I (P<0.05) , and on the 7" and 14™ day the expression level
is significantly increased comparing with Group II (P<0.05).

6. The variation of the expression level of SP-A mRNA in lung tissue: the RT-PCR
shows that on the 3" day, the expression level of SP-A mRNA in Group 1l is higher than
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Group I (P<0.05), on the 7™ day the expression level is lower and on the 14™ day the
expression level is significantly lower (P<0.01). On the 3™ day, the expression level of
SP-A mRNA in Group 111 is between Group [ and Group 1l (P<0.05) , and on the 7" and
14" day the expression level is significantly increased comparing with Group 11 (P<0.05).

Conclusion:

1. The hyperoxygen treatment will cause lung injury in rats, and the injury will
increase with the extension of oxygen time.The main histopathological changes of lung
tissue are local hyperemia, hemorrhage, inflammatory exudate, structure disorder,
development disturbance, decrease in the number of alveolar and interstitial pulmonary
fibrosis.

2. In the hyperoxia-induced lung injury, the expression level of SP-A mRNA and
protein is increased firstly and then decreased. The level is parallel with the degree of lung
injury. These findings suggest that there is a certain protective mechanism of the body in
the process of hyperoxia-induced lung injury, and the decrease or dysfunction of
pulmonary surfactant protein is an important factor.

3. The inhaled corticosterroids, budesonide may promote the expression of SP-A
MRNA and protein by enhancing antioxidation and antiinflammation, alleviate the lung

injury, and play a protective effect to hyperoxia-induced lung injury.

Key words: Pulmonary surfactant protein-A, hyperoxia-induced lung injury, neonatal

rat, budesonide

Written by He Rong
Supervised by  Xiao Zhihui
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1l

lll;

b AR LERE M BRI R B, I AT AR ST i, ok
R L) LRI A H A2 4 52 ) L (very low birth weight infants \VLBWD & LATERE, X

S M % B A B (bronchopulmonarydysplasia, BPD) X #i & ¥ fiii 92 %% (chronic lung
disease, CLD), mi A7 )JLEMASET-MEERRF ., #giit, tEMXEER

AL el
EEPUARE:|

ik 1 77444 )L BPDY, I BPD KR AR LI . th TR T
BRI, B B, 17T

RS TE . R R PR TE R
FRWME . KK FIBEZ, Kt—E&H 4 LELE R % ( neonatal intensive care unit,

NICU) B AR (1 ) {2 —, FE 2R 401 LI 85 L 94 0 e s 9 PR R
BPD Ml PR X oA Jm 220 144 28d, f

INITS
[m 154

ANF- 32 L LA TE
B L P (T84 >32 JE 9742 L, V(I 19125 56d S ELHIBEIY), 2 BPD
REBEA, PR FA

nue 36
L
Fogm RIATA IR BILAR TS A

NES
{IEJ%’

FLRJE<30% , T o B LIR30 % SobUE < 2,

BEE N IRSERE, H T2 HEEE YO A TR AL ] 5 1
PERIEAL ., BN A S 2 BT e WIRBLE R SRR K R AR

) ShEMRRITR N T GRS, XA T ARG5S 0, LS5 E L
SR A M2 2 57

INTT T

2B, b PS BRZ MR B AR I B 5 R IEE
7 FEL BPD AR, I, SEomBA TR SR AR & PR TS A RO
PE 25 K I3 AT KI5 A0 8 1 S Bk P K A= a3 (1 58 L At 7

Jiti 2 T 1% PE 4 5 (pulmonary surfactant, PS) s&—FpH/r EE YIS EYIR, £
JyE Rk B FThae e &

+ 2% BPD L HA B K Biiia BPD J7 i B A7 o n] B4R
AR Y, BRI LN AT BUR I A SR A A S PS IO . K2R 4EH

b, PSETHHIREAR S, HEE R ORI BENG . BRI . SBEIRSE

LB EE Sy, B 4 Mol R s A ¢ H (pulmonary surfactant
protein, SP) . ARIHILAIELRFPE K SP ) M 4L: /K1 SP-A 1 SP-Ds #ii/K 4 SP-B
M SP-C. Hrr SP-A 2 i B K L HAE I 11 Y F 7 4mffi(type 11 alveolar epithelial
cell, AECINF5RFIFIE. FoRAFEMED, BLPSHWEEMA 2 —, AHEA
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i
B 50% UL, B EE, KRB ERAREgERRRTIR S, AR
MoFasE, EMRDIIT S 55 Gps M KBt shes, A2 5Pa &P, 75
BAZERF PS AR BE D e 7 H kD 21 2 O S B R o B F0 R ILAE = e £ 4
I T IR Gy, T SP-A B TRBTESAIME R, RIS TR S B I OR T PS Hh Bk
fig, AT 2 MR, BRI R AP, DL B RSIE Y SP-A 7 BPD K
RAKELFED AAHEAER, S i s LA B A SP-A B3R IA 2 i3
BPD ilJa HUEE ELFA T, SP-A W& B W Z 4%, &R AKETF &
BRI . R R A KR, SP-A JER R & — MHIA IR ETR (cCAMP) Fipk
B ST R AR L AR

W I TR B B L T IR BR ARG TT BPD 1254, BRI _EH AT BiiA BPD i
B Bl T R AT B KA R A KA Yo Rl 5T IR A S0 S 5 R A v # AR
s HAESRRIIBURIER, AT S RN, Ik S Btk i, ek it Ak
Bty o TG PEYD B A B, TR DGR G D Re, A B TS IFIRAL, k)32 T BPD
MR AVG TR, JE4Esk, X BPD fEJLEE N HREAT AT SO R B, R S
kg KB &S K B AN B AL IR A%, I L 5 38 s ey R e I i 2 AL DA A 3G
B2, 2002 EEERIIE K JLBIES R RS EI, IPHFIREIERK R4S
S G N TR R R M. A4t (budesonide, BUD) J&—Ffilf AR FH 1 A A =
BUR BT RAE FHRNNE R R, H T E0 ya 7 R HR o B0 FIRONKE K i R
AT R R BT AN S R A S AN R RS, BUD M4 S AR Ak o R . kL4
UL IR R R 2540, L LA B PR R S o 240 E ks, BT B 0 T
77 1 AL P A b 2% 4 T B I T R ZRE S NG TN PS H)5 CS 7r IR HE SP-A )R,
PNIIESE 0%

AR G038 T 3 7T AR KRR e SR A 05 R, T B % v S AR A S i 2 2R
AR, FFERUHITARG I 22 SP-A mRNA K H i A RIA A AL # e, LUK RN
W Rz o W A A A T TR, AR A 8 A LIS PR, 3 e i ER A LR
167K ROz BT T RS i A% o
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MEL 5773

—. LW
A 1 RN RTER AR R Sprague-Dawley (SD) KB, 108 K, A% 9~10g,
BEREANPR, - EH 7R K 5 2 2 e e B P rh O et
=, EERA
1. W\ A H 23 4V 2 (BUD, Img / 2m1): AstraZeneca 2 &) 7 i
2. BEHEA: BNEFESEHRA R R
3. HRPTA R SP-A Hifk(—9Pi): Santa Cruz Biotechnology 2 & 7% i
HEA B BRI R 2P % 19G PR (= HT): E Serotec 2 F] 7=
5. SP-A & NZ514¥): L Invitrogen AW TR A 7] G AR
6. SV FRRE: F R AR LR ST
7. EAWFIEIE: BIPEC BIOPHARNA 2 w77 fh
=, FEIRAEE
SIS HERE: Bfl, K/ 35cm>385cm>25em
FAOBNGFEAE: A, KNy 10cm>d0cm>20cm
. fii#530 PARIBOY ZALM A LS5 : 15 PARI A
CY-100 Hr A  WILAE s vin MR AR |
. I TAES:  Air Tech 7 34E ]
Satrorius BS224S 1K F: LT ZFWH{XE RA AR A F
& AR mE Ol Hidt HERAEUS 2 #]
- ARIRVKAE: #HE =R AR
-80°CiE il vkAE: HA SANYO A H]
10. FERE: LUgERBEEST St
11, HEPVER/KEM: BiERIT St
12. Ploytron 21%¢H1: it KINEMATTICA /A

SN

© 00 ~N o o B~ O w N
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13. HUKAX, FHVKHE, HCENRY. SC[E Bio-Rad /i

14. ZD-9550 #ER: KA T HA ik SR i A PR A H

15. BioMate 3S 73t TH: EEFEBR W H/RBHE AR A

16. BMI-IIAYGLIAL: & N v B A )

17. BMI-IIIALR AL EIEA G G H M R T EE

18. PHY-IIIZYp BEAH ZLEEHEAS . N o R AR )

19. YL3-A R bl LigicR]

20. RREME: EE LEICA A

21. ROACH-480PCR {X: Fii+% [/ ]

22. Q550CW it HHLEG i R4: #EE LEICA AF]

23. HizL 760 & H AW HT: HARHILAF

A R B AN RS 357 B M K 2 B Jg L BB ) L ZE A 5 P At
ERP R IT I
v SRS

HAR WG 24 /NSF NGB ZE SD KR 108 N (MEMEASER D BEMLYw S . FRE. br
0, ST ENREEEA, NTEG, FEGERRAMIE, aaFopn A, BeR
RANME. RfFHEN SASL7. 0 it F PLAN 247 8 e ad AL 7 41, Rk
R Shricpid SD KRN A 3 4, BT H: =54 Cffgd) , T4H: &
ATAEEKA GeEd) , TAHE: SR - A REmA (Famd) , B4 36 X, Br
AT W3 B Ea s B AR SR . B = AR A (3256 3 R, 7 R, 14 KD Ml
R SE AR FE AT o

=\ BRSSO KRR S

SESCERPI 7%, E ] 35em>B5cm>25em AN B WL TN 2R 2%, A 45 Kt
SALMHERAL, AT AL SN 100% BE A, LK IR/l S B A o8
B 5~7 iR (EIGHFE 2.5ml/min) , LIS IIAE N EIREE, (RIFEIR
FEN 95% iAo AR ERRL, TR KB K LARISKFT CO, (COp #FE <
0.5%) . LIRS 25~27°C, JBEHN 50% ~T70% . BERIFH—IR, dintak
oKy FERE AN S HRE, B TR EIAE LN . [ T TR A s S
BERRAZ e, DLBEG T T04H . e Sl 20 B B R 400 rb 25 100 52 I R A B 4 L e

4
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FAC ST A R SR AAE I DL, S0 I o an A 8 A BRAE TS, B AR S0 8 2 9 2 A [+
HE MR, CARIUE S 4S50 sh e %5 .

=. kit

1 THE TR HIA. AR E T AmEMT, RRE AR
N 90%~95%.

3. mAAAEREKA (14D - s HESH R B NS 10ml, &H
—, B30 pE, RN 14 K.

4. FERAAHREA (4D - SRCCRMIE, 9254 H AR SE H R
BT HHIK/N N 10cm>d0cm>20em AL NI+, W NS %71 BUD FAL#
10mi(% BUD 2mg), & H—k, HK 30 708, WA 14 K.

0. AR H B EX

KRB FIRITIE oy 0 K, SEERIH 24 /N 1R FESRER 3 K. 7 KA 14 KA
HHEAIE 12 KR, REMAR, SERSFRFR AT

1. WA b

FEVCGERS A A, BENLIUAR) 6 HOREA 10%/K G5B (Aml/Kg) RIS R
W, BTG R, TR, BENAEREEEK 0.05mIg, EEEE 3K, K
WS R HE SRR (BALF) , [lYscE A>T 80%. K BALF T+ 4°C. 3000r/min
0 10 J3P F: R R B, W 3B, SERDT H 57 760 4 H B AE AL T i BLAF
=

2. BHUmAHL

TRERIES IR £, BEALECREA) 6 K RAREARE G, 10%7K & S IR LRI,
FT b fis TR E HE OUT , S Bk 22 R4 A AL, B T 4°C AR B Eh K Bk e AR T AR
WA LTI/ R (WD) , £ EFHLTT 4% 2 RP A EE, RT 4N
H 2B TI%5 15 )1 Rnase ff) Eppendorf &, ZMAREZR- 80 CHAT.

Fi. SEREAR R ERAE D IR

1. il WID fil 2

BB, B2¥T3R00, - RFRE, 1HAMRE, HET 60CHEFRN,
ROWEEEEEE 2Kk, IHAMNTE, HEEBFEIE (WD) .
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2. IZHE HE 4efa

(1)K 4% FEE ] 5E 48 /NI IR H 2, Rk 70% . 80% . 90% . 95%
TEAE RO KA MK

QEBKIEMHLYRN —HRSG, HHFIRE SRR, HIWORHRE .

Q)R R BN ORI A S N, TECEDE ), A R N BH IR I
B —HER,

(OHECIZRM N EER — B Hh, SUNRME R ARS, FR % I H 2N

ELIEES, FRUFIBEAN AL, AR TR G, RN 4 CUKAE i,
A e A I [

(5) FEEXVIAMYIA, VI A2 5um &, J&F 5 [E w78 2 R R b A 4k
PRI L

(6)E N 60°CIEF 30min, F AL,

(MAZHZE (1) hlig 5 %0, FRKAER A ANZHZE (D A b
10 23%h (DIHEWD , FHMROK 4RI T s

(B)N 100%ZFE (1) w5 43%f, FIWKARMTHAR; N 100% 8 (1) # 5
o, FIROK 4RI TR N 95% LBEA 3 408t NUK 2 438t FIIROK 4RI T 7K 43

(10) Harris 73 ARZ Guth 4-8 734, K.

(11) 1%ERBKIEE 40 5-10 7 (U HIEARZL) 5 HR/KPEIRIE 15-30 734

(12) 0.5%7K I AR 41 Gu 30 F6-1 408, KBk

(13) 95% 4HE (1) WK 5 3%, FWRKAR TRAk; 95% LlE (11D MK 5 7
B, FWROK AR TR N 100% 48 C 1) w5 438k, FIWROKAR T4 AN\ 100%
LB CTD) 5 a0%h,  FWR KRR Rk .

(IHONZHZR (1) HE 2-3 0%, FWMOKARTHE; NZFZR (D FiE
5 5%

(15) P s

(16)0'65% ™ ML &2 i 2H 205 BEARAL

3. A4 SP-A B KM (Western Blot)

3.1 W&

(1) 6FEMMZEMR: 2.50/L Iy, 2.59/L —H#¥#H FF, 30%H i, FT DNA
EFE.
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(2) 50XTAE 7. 2429Tris base, 57.1ml ¥k 2, 100ml0.5mol/L EDTA.

(3) pH8.3 Tris-Gly HL¥kZE i : BHK: HL 30.3gTris, 144gGly, 10.0gSDS H XX
oKV, A pH & 8.3, fJa B AR 1000ml. TAEW: HUERK 100ml N X% /K 52 45
Z 1000ml.

(4) pH8.8 2mol/LTris-HCL Buffer: FREX Tris24.22g /K % 85mL ¥, [AII N
A 100mgSDS100, 4=#8% i Fl HCL i pH & 8.8, fitJr X% /K E & A 100ml, 4°C
BEGIRAF o

(5) pH6.8 0.5mol/LTris-HCL Buffer: FRHX Tris6.04g fn7K & 85mL ¥ fi#, HH
HCL 8 pH % 6.8, FII 100mg SDS100, /i M ZE/KER A 100ml, 4°CEEIRAT .

(6) 30%Acr-0.8%Bis: H{ 29gAcr 5 1g Bis, HIXUZ&/KZE 100ml, e, {FH A4
HEMR, ACREOGIRAT .

(7) AP(10%):H2 0.1g i fili& & in W 7% 7K 1ml & T Eppendorf &/, 4°C{RA7

(8) Zf#W: 50mmol/LTris-HCL, pH7.4 (k%)

150mmol/LNacl (Z:31K %)

1mmol/LPMSF (2 (A Bl 7))

1mmol/LEDTA M FIANFE 7D

5ug/mLAprotinin (& (A BEIHIF)D

1%TritonX-100 (Z4f@4H )

1% 25U HER AN (Hp AR M SRR R (1 AR

0.1%SDS  (5RAS 7| F1 2 H IE )

o PMSF. Aprotinin & H B 5 5 4 53 AMECH], -20°CERAT, FHRTIES

(9) ¥R HEMR (pH8.3) 2.99 (Z&¥KZ 39mmol/L) , Tris5.8g (&ik
£ 48mmol/L) , SDS0.37g (Z¥KJEF 0.037%) , HIEFE 200ml (LK 20%) , AR
ZIKEZRZE 1000ml.

(10) TBS ZZ##: 50mmol/L Tris, 0.5mmol/L Nacl, pH7.4.

(11) Tween20/TBS (TTBS Z&#f#) : 50mmol/L Tris, 0.5mmol/L Nacl, 0.05%
Tween20, pH7.4, 4°CHRFES

(12) W 5%MiRE4Y), TTBS.



MRSTE A O X R R ISR G R 1-A (SP-A) 1 mRNA IR 133 R A 288 ) - U )

3211 IR

(—) E A%

(D A G EH E TR, # B Z0 &I E B R ARG FRRE
& 1.5ml EOEF.

(2) BOERSBETIKE, 24# 30min.

(3) $RFTFE LY, 4°CF 12000rpm &0 5min.

(4) W80 a1 s 2 R e 7 45] 0.5ml (B Ot T —80°C - 7%

(=) EESERNWE (Bio-Rad iif&)

(1) M—80°CYKAEPELH 1.5mg/ml fIARAES, HEAE, &H.

(2) HL 1.5mg/ml (ks 53 AT 65 LUARE, MBS IR B2 43 5l 1.5mg/ml,
0.75mg/ml, 0.375mg/ml, 0.1875mg/ml PYANIK FERIFESY, i EZ25E Omg/ml J5HEAT b
2R 1R 2

(3) B G S WA A VA% 1:50 #EATIR &, 153 A M.

(4) # 5ul BIFRAEBRANAFIIRE &I N BEFRAR

(5) A 25ulA W T EIRFLHIRA], N 200ulB TR A .

(6)VRAY 5, Z iR ME 15min. 7E 2 bric 73 Hr Al g B O EE , 3Ky 650-750nm.
RS FR v il 2R RE IR

(=) SDS-PAGE Hijk

(1) SDS-PAGE #ERCIIMCH: AR LI AS WL R ) 20 5 K /N B — 8 A FR
JE£ M 10% 1) PR Tk e T A SR 2 B R o XS 1R B AR 174 1) 5 v B3 A3 s T v A »
ABEH S, B EERUZ BT 2 6] o SRS /N BTE S B I TSR B B — )2 1-5mm
MoK CRE, X fH B R IAL 5 . 4645 30-60min, BV EA. MBHREE)S,
TE53 B IR AN /K JZ 2 8] 23 B — AN b 1 ST, AT DABLOURMS R, her i & A R &
FH 26 BT /K Bl I TR AR LA 25 R SR A I, RAT Re bk 23R viidA, FE A
TR TR B, TR AN BRI o A — B AR IR FE S 59 14 TR 445 IOk fie Y vRLA
MIRGEIL o (£ VR A B I b E TR IR A IR o 7 BN AR AR RV Hh 4 N 15 1) 5K
PRI, ANOEEFRIB NSO, KB EECE TRl . IRGREE T
&, ANOBERT, BHEIK (10-20V, 30mins) B2 R BEHPIAEE . JERRE &
TR b, TR Tris HER BHIKZ M.
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e AR 93 8 A K BT i T P T A S B 1-A (SP-A) ) mRNA RIEE (AR RATH AR )T HUE R kLS 7k

(2) SDS-PAGE Hik: ¥5Ff 5 SDS-PAGE B MRS, fE 100°Chn#k 3
—5min fEHE AR WIS, FEEF SIS, BRI INRE . TRk
BSHERLF, HE 100V, HGRI R P, ARRE IR 2] 5 B R E 0.5cm
b, KPR, MK E BN RN, S K . dER AT S
EN (e

(V) e fk

AE#% 6 TKIELCAT 1 5k PVDF JBE, K U)47 1) PVDF R T HlE IR 10 #0 )5 MELR
—EAEBE MR TR £ YRR EC R, R 3 Ik R, 1E Tk
B FEHXST, NS A B VE R AT O, E RS R . 9 PVDF
BRIBE e I, FEHAXTST, PSR 3 TkIEAL, B2, R, RERR. K
R — S B A, PR — SR A, 100V LS 60 min. #F5 45 HE N FR4L
Qeft, DB HARBREE T,

(h) H=A%

PVDF H] TBST % 4 ¥k, 15 min/ik, BEELAL G . BT HRY, SRMAK
RN L h, U PVDF, BT84 10 ml A& PR ) SP-A —#Ht (1:1000)
RS F, B, 4 CRIK LB REHR. FEWa—hiE AR, H TBST &k
PVDF4 /X, 15 min/iX. KBNS 10 mi FH 3} PR B 1 3 A0 M B bR 1T FR R
THE (1:2000) BIAACAR A, B O, FIRREK RASRES) the T AA S HUE T,
F TBST ¥k PVDF i€ 4 X, 15 min/iX.

() RN, B, Ei

FERG =, BUESRR ECL A AV, BITR A (J%4&F )5 JE KK 0.125 mIECL
RERTED o FIEAS B2, A B A5 — T ) R REE R . % ECL
TRE RSB L, SR 1 min, 20, FIEAVR R . IR EE 1578 75 PVDF
B, WEEEEFE, RNMEASM. Bl X RA, B, RIEESHHISE S i
BEUESEIIR], — A Imin 3% 5min, B ANEFEAR RN R 2 0E F, DR RSO 1
JESERE, T X, B X, dudiR NS R, e L R
G, BIZIZ B . WA —8~ 1~2min (20~25°C) , KR (KT 16°C)
TG M IEK B ) SRR, B FE X BN E T, S ] — o 5~
10min, PR FE NIE: B ERKM BB e G, Sl T WRER.
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PR 7 BB 3k BN P R T P IR S 2B 11-A (SP-A) ) mRNA IR (3 BAi b 22 i -l
(B BT
BIR AT I #4734 L R, HBER B AL B R G 00 H H bR 16401 R A
G A .
4. RT-PCR H A 5E ifiZH 237 SP-A mRNA 31X
4.1 FrI it 235 RNA 4R
(1) BB AL 100mg B T ok Eigek b igmE, &% 1.5mIEP &,
(2) A ImlITrizol 753215, ZiRNE 5 5750,
(3) IIAE 7 200ul, B 1540, =iREHE 5 78,
(4) 4°C12000rpm &5.0» 10 5351
(5) MEOHLH/NOEL EP 3, ISR =, B BEM G,
HA A AR AR OB N EANUE, A0 BB (2 500ul) 2 — i EP
E(1.5ml).
(6) IMANZEARFA S AREL) 500ul b BB OB MR A G, fEUK EFFE 10 735,
(7) 4°C12000rpm E5.0» 10 4381, 3 FiE, RNAJITEIK.
(8) MM 75% [¥] LI (DEPC /KACH)ImI, JEFRES E08, BIFI0E.
(9) 4°C 12000rpm B0 5 7380, 7 B
(10) Jo/KZEE Iml iEBeD0sE, BAEGEO0E, BIFUHE.

(11) 4°C 12000rpm &> 5 434t FF_LiE, =iREET.

4.2 RNA & &

DEPC 4bHEiK 30ul & #THE, 55-60°C10min, HX 2ul #i% 50 fi5, i BioMate 3S
436G EETHIN R 260nm 1 280nm ALY OD {H J2 OD260nm / OD280nm fH, Lu{E
£ 1.8-2.0 iy RNA BE S I4EE & 0D260 5 0D280, OD260/0D280 i) L AH fffi 7E
RNA 1528 545, L OD260 AR E RNA 158 HF R 2 E R lug/ul.

4.3 cDNA J % 3%

(1) PCR 5t 5 &K

M GenBank H1fi % K i SP-A FEF 741, N Primer5.0 514, 1ZHRE]
P ZEARTE N, PLikis ARIMNEF—X 5180, -5 ¥ E B Invitrogen
EVHRA R E e
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e AR 93 8 A K BT i T P T A S B 1-A (SP-A) ) mRNA RIEE (AR RATH AR )T HUE R kLS 7k

SP-A GIMIIF 514

E3%: 5-TAAGTGCTGCCCTCTGACCT-3’
Tf: 5°-AGGAGCCATACATGCCAAAC-3’
B-actin F1¥F 51N

E3%: 5°- CCCATCTATGAGGGTTACGC -3
Fif: 5°- TTTAATGTCACGCACGATTTC -3,

(2) & RNA 2 ul
dNTPs 1 ul
DEPC /K 12 ul

EREENE A (AT RS 0), 70°CHEE 5min jo, Mo E T UK E.
(3) MKEE LR NN R B 57 s AR & -

SR A SRR 5 ul
10Mm dNTP B &4 1.25 ul
DEPC 7k 1.75 ul
RNAsin &z EgHIF  1ul
I ¥ S g 1ul

DL EMNAARZRE T 37°CHEE 60min, 95°C5min.
4.4 SZi PCR % B
(1) PCR Jz Ntk %

2>PCR buffer 5ul
Forward primer 1ul
Reverse primer 1ul
Deionized water 6 ul
cDNA 2 ul

(2) PCR N2k 1

SP-A [f] PCR 414 My: 95°CHiAs M, 10min; 95°CAE{4:, 15s; 1Bk 55°C30s; %E
fif 72°C30s, 2t 40 IMEFE.

p-actin ff] PCR £&1F . 95°CTiAgtt, 10min; 95°CAsfE, 15s; iE-k 55°C30s;
FEfH 72°C30s, 3L 40 MEI.
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MRSTE A O X R R ISR G R 1-A (SP-A) 1 mRNA IR 133 R A 288 ) - U )

4.5 RT-PCR /=€ &40 1T

bRt Ak e B HUbRHE S A% 4 M RE, LR E A 5 MIRFERAIE, ARl mmik R
ZROH, i RT- PCR mIMIIAGFE SO R0 CtAE, LR MRS Ct B/~ A 2tk
KR, 454 PCRAXHE N Roter gene6.0 i, w3 HREAFERINIRE . FfJE HIH—
FEAR N2 B-actin il 1d RT- PCR Ardk 22 MG H0REE, BT —1k, 153
FEACH 2R BRI AR Rk &

giitspab

P SR AE A ) SPSS17. 0 Geik i A b AT Ge it 22 o B A B, Bodls FH I

FRAESE (Xa2s) For, S MR A MR Bk 725007, P4 B e 47
FEAS t 4656 (independent-samples t Test), P<0.05 N Z&FH %R, P<0.01 NAEE R
EMER,
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AR 8 A K UL R TS AR G F1-A (SP-A) ) mRNA IR (ARIE ATV RGBT HUER 4 &

% X

— ERHY BB RNESER

[ (4D PR Sessh P scie s RS R WEsh R s, SERIEs, AE
KARE. A Gafd) TSI s YIBEE SCU0 i (] e K, S IR, R
BTG KEMEEE. WEBND, BEUG Bz, PR R, SRR, E
TR AR . T[40 (BUD 4D i sh Wb seiomf MR i, R
RE RSN BRI,

—. HE BB05 T P AR ERI

[ (R4 3RIOGE T n] AR M ab T2, ZORSIEAR/N, B
WL, MEREBRERIE; 7 R HIUEIL, Bt L, AR, KN
B15), B BEE s LAR B IR, Bl /NS 5T, e R B R AR . T4
(D) FARTE SR EE Rl WATHSUKM, BAIMEY 5K, 7eiln, RAELNH
B, I WA, RS, YO m TR, MK, %
Pz Bl AT SE N, SRS R BRI R AR T, IZH G L AR
IR, A AR 2R AL, I R R SRR 3G JE, TRV KNS —, I i B 3G K, 3040 il
VRGBT, PR EATK . T4 (P4 BUDFTE KRR,
JEFRATY R WL oK, B I R BT TR, KRB .
it ) B 8 V5 % il 5 R e T P 30 P e S Lk, (R AZAE s T TL4K, JliZH 2345
P RBOEH, Wi 5, I BRAA b= i) RAE A M, i er 4 A2 8 A v el 20
R RAR, R I T A E -

=. MHESBTER (WD)

B 3 R T R, A (EfAdD) SLRshPiliH 0%/ EEE (WD) 814
CEAR4D WE (P<0.01) , 258 14 R, AR T HAASEHE (P<0.01) . 1M
M40 CFHidl) 5 M4Mftk, 3Rk, 7 K. 14 RIUHAEHEHE B (P<0.01) . (I
D
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g0 R mAImR O R SIS P R IR OCE -A (SP-A) 1 mRNA M 1R R AT 238 ) T FUfE ]

K1 RAMBGHLSE T B LS (n=6, X2)

H 3d 7d 14d
4 (54D 5.4985+4).2247 5.65880.3557 5.801040.5512
A Gl 6.501846.3119% 7.006940.3492° 8.124440.6729°
4 g 5.632540.3751" 6.078140.3372° 6.175940.5549"

E: aFoR A5 T HE, p<0.01; b RpRIHE RS ITAHHE, p<0.01.

W/D

12 1

10 r

8 r @I (=R4D
6 L | | B4 (Gl
)L Om4l CFHAD
2 -

O 1 L ]

3d 7d 14d iy ] 5
K1 4248 T E el

M. XSEMEEREHR (BLAP) HaEASE (gL

HABLAFPEEEEE (TP) £ =8 S BIH BT (P<0.01) . HIZH3
REFBLAFHTPEINAPEAL (P<0.05) , 7K. 14KRKBIRFEIC (P<0.01) , H5IZAL
%, &BAABLAFHSAEASE (TP WEHEZER. (W&K2)

%2 FRAMBALF HTPEEMLLE (n=6, Xs)

A 3d 7d 14d
[ (4D 0.6887540.1587 0.745540.3008 0.8228+40.2868
N2 el 1.21160.2170° 1.559540.3050" 1.634640.2943°
A (F7d) 0.909746.2482" 1.007240.2706° 1.126940.2245°

TE: adon A SRS T 4EHH, p<0.01;  b&/RIIA SRS TAHLEH, p<0.05,
RIS R IT AR, p<0.01.
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U 18 A K U AL R TS PR AR G B T -A (SP-A) [¥) mRNA R A RIE AT AR BT IER 4

R

TP
2.5 1

1.5

0.5

3d 7d 14d
B2 SCRE MRS P S E A R (g/L)

Fi. FHRAF SP-A FHREKFERALL:

A 4D
B4 GHEdD
O gD

P 1] A5

5 VRS 1AL 3 R SP-A RIAEAYIEN &, ERAREEEEEX

(P<0.01); 7 R, 14 RIFFRIEF N H TR, A REER L (P<0.01). 11 4 SP-A

HEARKEET | 4 SP-A MERikiEaH, Lie 3 RINFIANT 1 A5 ndzm, 51
LA BE MR X (P<0.05); 7 KEFRIEHH 1l 418 E T+ 5 (P<0.05), 14 K F&

i (P<0.01). (L35 3)

£3 AEMHIFHL A SP-A B EFLATHLE (n=6, X2s)

5 3d 7d 14d
[ 4 (54D 0.6210+0.0882 1.495240.1963 1.604740.1878
A (FmE4D 0.911440.1787° 1.183140.1765" 1.222940.1682
M4 P 0.69760.1486° 1.407820.1699° 1.540240.1743"

He aFoR NASEZ] T AL, p<0.01: b FoR A5 1 4,
¢ XA S RZIITAHLE,  p<0.05; d RIS R,

15
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g0 R mAImR O R SIS P R IR OCE -A (SP-A) 1 mRNA M 1R R AT 238 ) T FUfE ]

SP-A

o I4H (=54
1 r |4 GHEdD
Olld Fmd)

0.5
0 . . .
3d 7d 14d IS 1) A
BI3-1 il 4ISP-AZE FARIA KT HIAR 1L
1 2 3 4 5 6 7 8 9

GAPDH e GEID GED GBI D WD O ¥

SP-A -

1. 2. 3. BRA3 K. WAL R, TR R
4, 5, 6: FRAHAT K. BEHT K. TWHT K

7. 8. 9: FHRMA 14K, mEAM 14 K. T 14 K
K 3-2 SP-AEHFEMBHKE

N FiZHARH SP-A MRNA Rk FHI3s4k .
11 ZH525 3 KEF SP-A mRNA Rk s 5 | 4 oA B3 M5 L (P<0.05); 7 K
A WERIE TR, 14 RIS FIEEHE, 514 HEH BE MR L (P<0.01). 111 41/ SP-A
MRNA FIAHAT T | 41 SP-A mRNA (&G H: SLi6 3 RIS SP-A mRNA £is/
|15 N2, 510 HIRA EEER X (P<0.05); 7K. 14 KEFFRIAR 1 HE 3%
THE(P<0.05). (HFE 4)
%4 REMHIHHLH SP-A mRNA FIAKFHILLE (n=6, X 3s)

M 3d 7d 14d

[ (4D 0.444240.1084 0.76460.0966 0.868240.0890
T4 a4 0.5688+0.0636° 0.610540.1231° 0.670526.1173"
A CFFid) 0.451240.1064° 0.75600.0920° 0.8455.0889°

E: a®RMASHES 1A, p<0.05; b £ TASEA 1 4, p<0.01;
c XA E RPN T AL, p<0.05,
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U A K R LA R TR AR B A (SP-A) [f) mRNA MR A RIA RATL AR MBI THIER 45

R

Relative mRNA level (% —actin)

[u—

e

e

e

e

3d 7d 14d
B4 JfiZHZHSP-A mRNAZK (AR 4L

17
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Wl AR R R R IR G -A (SP-A) [ mRNA MR R3S A 2 ) T FUfE ]

U X

— RN R O AR R B SRV

BPD J&2—ANZHRFEACHS, L=, PlcE s, BB, AhEns
FAREE N AMBAHGE . HIOmHLH AR S, Bl 28058 21\ PS k2 1)
AN S 5 A BRI A 495 7 1 953495 £ P LA PR B PR L. i g e A A e 3
SRR ) LA VRN P A FEE ST B S B M R 80T L CLD i R R — T,

NI R G TEASTES 8~16 J ik NABIRAR I 2 17 ~24 JIE N /NI 22 25~
35 JAHE AT, % 36 R4S 18 ARE AN, 5 AKMMRL, KRME S H
20T AR BRI G KB PR, 8 TR 5 IR (IR 11d~18d).
/NERH(IEERS 19d~20d). FERMH(IRE 21d~4)5 3d). FlivE A (4d~21d) ATk it (21d
LAE), H, HA)E 4d~14d @AY SOGRERT I, X0 & IRUT A LR HE R
%@%ﬁﬁ%k*%ﬁ%ﬁwmcﬁﬁiﬁﬂ,%@%%ﬁ&%%@%%ﬁ%mﬁ

X5 BPD AFIEARMRL, A RIELE R/ LA TASURYT, TIARIES, Heyl
LB Em o BRI N, B AR KRR R & R s 5 5 LB AR I BT 25 R AR B BoAH 4B,
523 VR B AR I R R I, R R TR S e 5 5L )L CLD HEH AR !
W81, 34k, B K RTINS, 3% B0 L R 2 A AR, X e A 5 2
KR ARH & A BN BPD F 78 sh 4 s 1o,

KT e U A 15 Zh AR 1 ) & — MR LA R RO i — A3 UE R, R
J5 VPRALER BIRTIR, E S s . RIS, TR E T AN
b T, BN SRS BN B TR s . SR E A R R
KRV UM, HRE 5 NBMEU, AR RNE, ERMEET, HR
SRR Sk . BB RO ER STE TENE — B A FIES A, IR TE,
ANFTESEE, AE T W BN E AR S s U, Fk ORI SR 5 52 5
M, RS B 328 Il B0 A0 RN SR FE

FRARHE B A2 K B UM% Zh AR AL i O T LS A 250 . ARk, #
WAERE T BB AEMS, 2 OREMAERAA, RO HH AR, W
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AR 1 8 A K UL i TS MR T AE S B F1-A (SP-A) ) mRNA IR (RS AT R EE M T HUER W i

ALUEIMLERE FIO2 4EFF7E 95% /ity BEHWSINAK, TabkH, B4 dopl, Xhsiss gk T
BAE, P mEA., TR 52 AR AR, DI A & S EORFRRE) T
B o AHLICERAE 5 PRARAR N SRR B, e RRAE RIS 75 R S N e &, Rk, FEskde
T R PT Re e LR RIS TR],  4EFRAE N AR LRI RROE

ARSEIG R m A KR IR eSS B TR . B R PR BE %R 7T,
T BRAG A s B2 2AGE ) 2L, v g, e i T I Anan i, iR R TE, A
RIEAMMIZIE . XL R SEMHIER KT, 6 mAE0Y BPD ik
ARl22 23] G S AU BRI B R A T . RN A TE R I A 4L WD HEAE AT BLAF
WS R A S R R SRR 3 TR (P<0.01), #2743 45 T S0l 1) 98 RE S B AN
I 7K i o

=. SP-ATEfTRE R HMRE

i 5 R % ) )5 R 5 28 [ (surfactant protein, SP), & —Z45 Rtk gaEE. SP
fESP-A. SP-B. SP-CFISP-D, H.ASP-AZ) (5 & f150%, N oA HimZIFRIE
SEREEMERA, 6T % B AR SR S S e R R Ok 1 DG R Y, SP-A
FEHAECII KIA, tn] DL i E i & g e b hi 4 (Clara  cells) FA
BN ZAIRRE, RAEMNC-RESERNE AR, N RBER K — R,

SP-ARIAEHE F 2 2 0e 2 5PSITE AR M, ml R e gn i in 4hPSAK K, [RIRT &
FIRERER, S5REE . TR MR RN, HA g i g M FTh e 7k
Mo BIFEHLITF=J71: OZ5PSHIER. Rt SP-AREPSHUZIR/IMEEAL A
ERALS | JEEINPS 4T R IDPPC A B, PSR EIES AL, i
1% R AR SPoARE g i I il 1T 78 L 7 20 i 26 T SP-ASZ AR 1 4 S T 5 e
WPS/K B F#%, @SP-AZ SHLIA M B tIThE. (R RABE R, SP-Aff
TSR ERER, G 45 G A0 A R A SR AR TR S BB KA S L, S i i
T W 4 A e e 4 PR 1 B A R RE T 5 U] 22 A 24 L BT R RE A5 1R B
SR, I AL R A Y KT i S s SR, SP-A T DL FE E R AE i I h g, (et
TR E 1 g I BOY . SP- AT I 5 M bk ELH A 14 B R E T 1 AN i 56 i
NS TR . BEFE R, AR AN R 9 B K B0E (S 5, SP-ART T A Rl T 40 M s 14
0 155 R I B TN PRS0 7E 5545 5 5 i 3 s Al A 1 s AL A iR, @
551144 59 157 10 RN P 9RE S BT FE o SP-AREXT HUANIE B B L SORE K1~ B K
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Wl AR R R R IR G -A (SP-A) [ mRNA MR R3S A 2 ) T FUfE ]

Rt A, SIS R R, eah, AEAR AN R P e R e S T
SP-ATETRE AIVAYT IR AN . o aE . BB IR Gerh S8 R #E T B EAEH

XFNBINGIG LR FE R B, fawe 258 LA, SP-AFFURTEAEC IT K i 144 i A
KANRIE, 32 LAGHAG B W8, A5 RIE RIS, SP-A%ERTZ LMEMFIRS A
E, K, IRESFES2/E LAY, Fili i AR R, M L S AEC T 52 £
R AR R R R, (R AR W SP-A. AR, BEEFTA L
ARG SR B Z e A, AECIT & S SP-AE AN —ANFase BT B . LA
LR IBIR HSP-AS il R B BUEADE, R SP-AR & &= ] fE AR ) LI R & (4
bRo FEASZG I E 25 S A TR K B AL 2L SP-A mRNAFIER (A RIRIE, Mges:
R3S TALAKI B A K B 2 255 m) WSP-A mRNARNITEE H )R, HAIZHE
TR, ESE T SP-AS S AR RN R B I R

M. SP-ALBPDRIRER

BP D147 BRI R A T AL ) — B A2 7 A L AT O R 34 s o BRI~ BP DY Rl B R
WUBRMTIA RARTE 28, AFRBEE BB %8, B AR LB MR 3P B FR YT T BUR 2L
1R LA K LA AR 2 1 ki 6 BPD AR I AE AN IR N R IS TR KR . Bl %
BOEEDWAHNBIM RS, WRUTZ2AH: R, m. RO pm.
R 2 4 . U HR RSB/t R B A U, ACE L& 84 PSHE /1A 25 fifiZH 44
ISP /K2R IL, A BRI K R 8 Tl HUE <. VAR SR b, i
BiiE, EREEME, REER, FHRBPDRIAERY. ik &AM, 2B
A5 )5 S B 2 5 S BPDI = AN S EA Y o il S N BUR B S AR 3R Y,
SR 7 2 1 RBPDEXCLDI B BN K2 —, BRI H S, shisesbirmg,
= A BB H R RIBPD, SR i EUE BPD AR L R 2, IR St K
I8 32 JA Fr a5 AU LB T A B rh T 42 =i BPD IR A 36, RIS AR AS B
7 )L E T A B B A 5 & BPD,

SP-ARTOF AR A BN — P B, B A 7 — R 57, A
FEN A T B A TR RIS T RS 58 RGP, Ik B B [
P g VI 4% T R AT SP-ARIE U « GreeneS RIS R L. 7E W] R A= Btk
i 453 477 HC) v 6 55 BALF R SP-ABT S R B, 11 SP-AS IR B35 i Je B St i 45
Bi, MR, HIREER T 1.2mo/dIf ¥k & s a s, 57 shBaeff st KL, &
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AR 1 8 A K UL i TS MR T AE S B F1-A (SP-A) ) mRNA IR (RS AT R EE M T HUER W i

HRDS ™ LSBT 4 SP-AJK T L A RDS I B 77 L A\ E LB & =1
WE R, 5t RALR L BPD B LA S0 il E VR P SP-A M /K - & 3 PR AR,
B BAE R, L CLDA M2 2 % BALFrHSP-AKF-H B & F M, 54—
WL — 0 R BAE ) LB Z SP-A, WXL R BUK, CLDARFRZFTm, shsk
6 2% W25 FH SP- AR AR T 12 U 50 38 L P B i) iR, B A7 i 2R 2,

AR R A5 S 7, B T AR K AR A, IR SR 52 ]
TSP AR B TR ATT LA RO A R BRI M L 2401405 . 45 R 2o, EHT A R &
AR £14d, IR RAEMRNAIL ZLE R FRIE K, SP-ARIRILY EUE TS,
52 B B SCERARGE — 80 FATVAH R REME S5 m U S L a0, & R
IR A . RAEAK I Bl SO A RN SRR AR R AERAN R R A
SEBE . AMFATRE 545 RGE R SIE L R XL EAERH, MR,
PR SRS A I Sk R, FE PSP T BB (0. IR RSO0 PR A B 2R 72k
AU ACEE VI BRAE JJ 40 T PEDIRAS 9 B 8 T m A B WU = 42 K B A
MU TR B BE T, RGUE R BE 77, TS BB 451%) . T8 S0 mT 5] 2 i 7 o 26
SN ET 4R A TUR LA S PSR PEBEAR [ I 7E 4k A TR B s vl PE A 4 2, i el
BIGENBR, IERYERR, 55 LR, SBIMAECITET: B ), [EPS K
FESP-ASS IR — Bk, I IIREEAL, SRUMALBRK, B&7=EBPD.

RHFRAERIE LR, AR AR, SP-ARKE AN ME, w6
FENUATE Z 214G 35 R (1 —Fh B 3RAR B, B B A — P . X —H
FART BRI VE 2 R R IAEC 55 5% B S A TRZEAE L, RBAEC T
TRIPPEIP I, FESP-A MRNARIL K- THE, SP-AGHIE %, MU ZihSP-AS &
3400 RIS AEC 1% SP- AR -5 BRI R FI 3G 0, {345 il 2H 24 SP-A) & = R FRETE AL
w7, X K I SP-ART LU ALK (Bt 2 AN b The, LA e 400t fili 26
UG, BRI THURRIBT 48 10, (BRE% A R B K, X Ry L 1
VRGBT 2%, AU B RN AR S0 b, = 28R £ 7H14°K, Bt~ IEMRNA
ERTEE ARIBIKT, SP-ARFRIEY BB TGS, SRRl 8 FRHLH ) K
REDIRAS . BAR, BNV AN SR G /KPR P A A8 A i 5 A U 4 15 g AR
FHE B AT 5y FEF ARSI R, AT mA RGN, SP-AKIE
B SR, B R AR R I AR K A2 7 B 14d I SP-ARIA B AT W ks, KT

21



Wl AR R R R IR G -A (SP-A) [ mRNA MR R3S A 2 ) T FUfE ]

U, BB AR R ) S e BR R N, AEC IT S5 MR R e . A TR 1k
IRBE, AEF A7 WASP-ARI D Re 3, 423 SP-AS EIZMT N iE: SP-AFERHE
Hpra At s Wi A > g 2O VR 5 KV #E o [ s U453 BT 14 SR fe L
T B SR 40 5 B A7 B 2R 4 5 B Y, B 1 S AR A 7 0 B R 1 o 2
AT BEfARSP-A, AT IREERIG . THREER R (SP-ATETE R FEH AT (1 G B A Th
RE, WG PR R 40 5 5 A ™ B I S RE AR, DR R R M IR I R R Y o I
S ALAA (R KT B D REBR FEOIR &S I SP-ATCVE AP I R LA . LR IER, Migs
A A I ZATE B2 8 Tl RIS SR T, E— i s, e s
e, KE S, FEBPDIRIAA . AN E 4 3 B SP-AKIA T R B D) Ak 2K 2
e AU 1 R A R R I R 3R

F. FHiZsEEN BPD A F AR R

CAERFTE RN, SP-ARA 4EREmVE R M ok JJ A e WS E A, DRIEXHR N
T3 JEAR DA G B, B o ad FE ORE IR ML I R 2R 0, T SP-AE B T K T Rie
B TN R 2 2R SR S B, AT T OGS PE A A . BT BPDI AR ) LAETEBUKIISP-A
K, A TCARGF RS BR AN EOR Y, I ACRIIE T RE Bk, IR
TE 5 TR A 2 Fh 90E SR e

Rk, 98 SP-A MRk, fE#E PS &L, X BPD IR R EEE . HAEl
ST o A A A7 B il < T 9% 4 0 R A O B T R LR SR R 2, (ER e BE AT 4R
SP-A Rk KT It FE IR/ o AT AT A4S T BPD & LAMETE PS, LLEFEH) I AEC I
S s A 2 e h SP-A [/KCFIR (B R T AR I R AN PS i 51
= SP-A, HANEME PS Uik & St BRI T IGIRBL o« AT AT s IR N 5T SP-A
(IR LRI 5 B SP-A BRI IX I T

SP-A MG R IR R 2, AT T A KT MR AR R
72 B AEC TTAHAT A2 20 A &8 o A% Jed 30 44 R R 3 T ) 1) 52 R SRR S 7E. SP-A &
AT RARAS R R E AR . ER R AR R R, SP-A BRI & — N
R EE (CAMP) FIRE i o & b 2 i A, $R3o0 Bl S R T AL & SP-A JE A
(i o LU Bz T R AT Bl i A B S R TS R AR AR, B0 7 il 4 < 3
e, BRI AEC T 0 W& & SP-A I AEYE PS F2 =Mt A ) SP-A K- FRIXHE
B R BRIt R AR, AT SRE F B, ek S K b, A3 SP-A (1)
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TFEIRD, 4ERE SP-A 75— T AEACTEL (E0E Y R S itk s & B W4is
ZRE AN ERLA RS, BUIfGAR -d FHHZERFA TS BPD I REGE A, UM
A g 7% B 7 (1 R e o T BRI WRON R 8 3 T b fils 0 2 e S 2T AN 5 | R 4
EBARR R, Az (budesonide, BUD) F—Ffilfi R H M 0B AT i 0= B L 4 1
FAWNBE B2 Bz, 5 FH TR Ry 7 ks . Ha S EH, iR E TR, #EHZ
BB b R R 24, L A R R S A 4 T Bh R R FC IR S RN
BUD J&i, BALF H 204NN, H . MM T 83 Tl >0,

R BRI, #p ERRIR FITYs R A BUD RSB . S0 SR SR 3G
PS HJ& RS 0, fEHE SP-A HIFRIL, e SEfipA. HHT Cole Z54RIE I FEHL YT
HE 22 v O s R0 22 RN B2 ST T RS 4 J, BOoRI8Z> BPD HIR AR, HiskD
T 50022 LULJG 75 4 BB B B (NI 40% 2L 75 STAUE Y TR A 269052
JUTE 1A H B T HUBGE S 80767 Y. Yeh 25 i9RIF 58 26 WA 4 J5 48 ) BUD B4 PS (fE
NEAR) FACRN, AR SR TIRE, PRI VLBWI Y IEiGES 36 J& 75 H A K A4
KRBT, H AU S WIEIE P, 1 Mass S50 8 H 1) 223 S84 LRHA A SR
A6% 1) = Bt 7E FoAt 512 AN 23 B0 — R FH R N W B B3R T AR 97 BPD, H 78 ¢
AU PR 1) 20 2 288 2 T IXURG: ) B A3 e 5 1k — 2B 0 AR s RN Y R R 5
T BPD MfEF & HAE ML, ALFRAT BT T AR

AT LI RN : EREFREXM T, BUD 4L R ) g s AU A
LG, WA SR R F SO T E LG SO I AR S =
3. BIRZERKH, BUD fE— e R Rl A= K B m Ui fr i B i R AR K
J&. miEEEE 3d B, JRITAMALN SP-A KN T EAHdEFRH, HalaeliR 2
Wl R O R B A AR o T B R SP-A RISIE R, A3 SREN B 4>
W T, 0T AEC T IR D, 33 SP-A RIBLT w4, XA HT SP-A
it . BEE S ARG AIELE R 7d. 14d, &EMA LA SP-A RikmE R =< A
BIR R, MR AR IX AN ] U T A Rk iR SP-A 3Rk, 7k BUD I EA
s SP-A Fik, AT IRAR 98 E S S AITAA% ,  Xof 397 A6 KRR e S M i B A% — 5 1R
FHEH, AHImPR N IS i — B R R 5.
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g A EXRIAA PR EFEEM A REA-A (SP-A) [¥) mRNA AR 335 S AT A 48 ) T3 1]

% i

W EIRRT AR, BATAIGH PR 45

L SRR E R WM AU B0, RN [ I KN s . 32 22
TR NI R e AT i SOREIS L AL ik B REg . il
S50 F i R ] i 2T 24

2. TEBTAE KR A A, SP-A 11 m-RNA FIEE ATEG A 2 ik
AU B S m Ja PR A E S, Bl S e I 18] AR 5 s D R AR P AT, $RR
ey U 07 A A S R LR AT — 5 B E BRI WL i T 2 A2 B O B 1
WA BRI e BRI, AU HR 4 [ A R

3. WK B e A Hh o (8 n] BB I U . Bk S SN ROFE . i i
SP-A ) m-RNA M [ RIE 5L, i i, o m Ui O ik A B A
—RERIERL
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(9) HEX200 (10) HEx400
(9) (10D A 7 RIMHSULE: KM 2Pz, Bl AT sy, 5573 fifi ] kg
W EARTE, IR AL -

(11> HEx200 (12) HEx400
(11 (12) WRyFEs 7 RIELGULE: hHRSHEIE S, (E2 0 n] W A R g 56, w]
WAEARL, AL, (AR R A PG .
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Ok FREGEEYIBREXRER ASEFIL
Aifi g BY AR R TR 53

AMKEFWMBILEER MERKZZE HIEHT

[HE] MERmEEYFEMEE A (pulmonary surfactant protein-A , SP-A)
MR EY R (pulmonary surfactant \PS) ) E BEH AR T2 —, EAAETT PS 1Y
T RRARS o SERR PRI 28 G5 ) A PS50 A 8 M iR AL AR B8 51 R M R IR AP e 2 97 0 v 4%
REEER . IRAKFH) SP-A RiE 5 VFL 5 JLIEm wogh A= ) LI WCE 38 23 5
(respiratory distress syndrome, RDS) . Jili #i & e M L R E W K F A R

(bronchopulmonarydysplasia, BPD) % YJAHIE, #F 50 anfaf 4 iy 5 5= ) LB i 40 23 A 1)
SP-A Ik e —MREA A B HHHE AL AR RBEFE 5 ) LI ZR 12 WG 7 o i 8
FI AR AL 5 )2 BRI

[oREE] F7 )L, BiEREETEYI PR E A R RE . B LR 25

BRE SCUEMK B AR

IR 28 438 2 RNE R AR R TR G X o PR R Gl i AN BTN R A4 . JBUREA) L 75
QA U, TR 2 36 R SEANWT IR G2 USRS ) o T BT IS PR D BE ORI AT 6
5t B T e A Al Bz 20 L B S e 0 AR R TRV 4 SRR (dendritic cells
DC) A W 2 i 4H RS ) D AN AL 1) Js 56 R e e 21 e, AT Eb bk E A D = )3 A
T GRS [RGB IR R R BT AR RE 0 o S R RH3E N 1 4 58 28 408 P DR 47 I 2R 03 e ek
G RIEN 0T R0, B A LRI 5 LR RGER B A%, K REWLE
Xof TR e P R A A AN e B B T Y A S N, AT R LA RS A i T R S e B R
jj[l]o

R ME YR (PS) e 5 T b5z N e B -2 -6 9, il
1 %Y b 4 (type 11 alveolar epithelial cell, AECII) & EFI4M . ‘& Bt FEAR A Y
W EIR K T, B R AE T Bt SF6 0 SRR ) IE 5 Thie 2 5 B 2,
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AN 2R TV 1 70 B AR VE T PTG T A LI 2R A (RDS) 2 2 FRAR St i
P45 0 0 2 0T AR LG B LSBT 2R, @At IR 7 s i — A 5 22 LR
Cl, FOrmt e, RDS R AR B 1 385K & ARG KA, &5
HIG ) LI Bl 4 B 1 RORE SR BT 9% . Sk b, B N RRE AT ASE I i ) LR, 30 PS
RIT R RN, BhAh, — RIS R R R & iR B AR, &
EE . HUOE ARG, AR R IR R R A R KO A R VP PS
PR e R A SV S R R B OREEMIEM . PS Y 90% i iE, 8%2 S5iF
Jo e S M 5 B0 i 5T B R  TRDVS 14490 5T AH 56 2 E (surfactant protein , SP), £ 2%72
W5, SP fu#E SP-A. SP-B. SP-C fl SP-D, H.r1 SP-A 1 i &1 50%, ARk
W H SR PNRIEAG T I WA A, AT 19 Ml B0 S e B AR 9 0E s 3o A v R 4% S B A
AL, PR AT 56 SP-A FEAR [RIH A L% kg . RDS AT BPD A A HIF 7t Lol
ZFEAR .

—. SP-A RISHAIRIEE R

PS J& ACE Il & M i) — MR IREE A E &Y, 29 90% AR, HA s/l
(90% ) — =& 3% 1 Al 73 Jy = A7 AE 1k i I 19t IE Bl (dipalmitoylphosphatidylcholine
DPPC )-AIH[EEE (10%) . SP £/ a2 8% , HH SP-A. SP-D &3 /KMEHEH,
SP-B. SP-C f&Hi/K VLD (11, SP-A 1By AECII ik, AT UE i MR IE 40 A A A
B Eh 40 (Clara  cells) RGBT 2407k, SP-A BALH 248 DM IERA
%, s FEHE 28~36kDa, &R VATEN C-BUBHERME A, N EESE KRN
— A, SP-A b2 3 B E A E R E R N 3. B RILN Gly-X-Y B R
FEX . MEHEIR 3 X K Ca® it C ALUKEIE IR 5 X (carbohydrate recognition domain,,
CRD)4 MR/ HIURAEMBLER, — K2 U =REEAIFE, & ILHEAEZE
FAHEAPATHES, AEREEA X RR, TR e AR HEA.

FENZE, Gih SP-A LN T 10 SHOMKE, P> ThRERE A SP-AL, SP-A2
5 1AMEERNA K. SP-AL F1 SP-A2 fERZH IR P4 EA 94%M[FIJEYE, MidE st
W) 40 B R RIVEYE Bk 96%, X Al FEE I [R5 PR 38E 4 1 £ SR A o LR 22 S Ak 2
B, {H2 SP-AL I SP-A2 E[K 41 i 5 K B M AEBI A &1, IXLehh B+ ] b
AR R 2, AR R B AT I R I D e AR e
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=, SP-AMAEEIEHA
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