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Gene Expression of Surfactant Protein A, B and C in
Platelet-activating Factor (PAF) Treated Rats

Jang Won Sohn, M.D.,” Dong Ho Shin, M.D., Sung Soo Park, M.D., Jung Hee Lee, M.D.

Department of Internal Medicine, College of Medicine, Hanyang University
and Pochon CHA University™ Seoul, Korea

Background : Platelet-activating factor(PAF) might play an importart role in the development of acute
respiratory distress syndrome. Since PAF induced lung injury is similar to changes of acute respiratory distress
syndrome, and abnormalities in surfactant function have been described in acute respiratory distress syndrome, the
authors investigated the effects of PAF on the regulation of surfactant protein A, B and C mRNA accurnulation.
Method : The effects of PAF on gene expression of surfactant protein A, B and C in 24 hours after
intratracheal injection of PAF in rats. Surfactant protein A, B and C mRNAs were measured by filter
hybridization.

Results : The accumulation of SP-A mRNA in PAF treated group was significantly decreased by 37.1% and
41.6%, respectively compared to the control group and the group treated with Lyso-PAF(p<0.025, p<0.01).
The accumulation of SP-B mRNA in PAF treated group was decreased by 18.7% and 32.2 %, respectively
compared to the control group and the group treated with Lyso-PAF but statistically not significant. The accu-
mulation of SP-C mRNA in PAF treated group was significantly decreased by 30.7% and 38.5%, respectively
compared to the control group and the group treated with Lyso-PAF(p<0.01, p<0.01).

Conclusion : These findings represent a marked inhibitory effects of platelet-activating factor on surfactant

proteins expression in vivo. This supports, in turn, platelet-activating factor might be related to pathogenesis of
acute respiratory distress syndrome.
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Platelet-activating factor (PAF)= @3ukgo
83 wifA o, HEd FAHE FUHI7IA,
FU4 d%5y 2¥EAE F241718 Jeukotriene 2]
4L AFep -2, T3 PAFE 5579 885
A, ¢4, g8 9 239 leukotriene C,, D, 2
superoxide anion®] Akl gL wA.
PAFE E7ld] Fostd 7182 AxARNY 55
7o 47 vHdEHe B9 F7PF #EEHY,
gAide] &4} thromboxane A.o] A& 7A
ot E gug FIA7IL AEAA ] M4 AE
YA} dég 29 Fadd F sz AL
), olote @A PAFE £33 Fd & 4413
g HEET. d¥A o R WELE Fo3td
g3 € Al PAFAIL st g4 &gl
Atin PAFAIAE UEL: Fo Ao A&3)
A& A olZg WslEe] sV, ojeio]
PAF= ARDSe ®<lof slof 223 i< 3
Uz A o,

BAZTEZUEF-T (acute respiratory distress
syndrome : ARDS)& 1967 Ashbaugh$} Petty
ol Ag Bag A AbEEo] 58% 01 A
50-80% ¢ =& AlPES Holuri”. ARDS ¥
Aol e osla, d&rtA] sided ojsle] @&
H #H&Ado] ze€rh. ARDS9| 713 551% welst
A 53 vAER FAEe Z7iE U HEY &
g go] FHE TSI, o] A7 Jlaughe]
e, dAgAde] &4 /Ui ¥59 Z2AE 29
k. 557, d4w 2 ®A, prostaglandin,
leukotriene, thromboxane, interleukin-1, tumor
necrosis factor&3} & A uj7/iHSo] ARDSS]
Held #osie Aoz gl ok,

ARDSA g1olA surfactante] §3-e H§Hao}r]
ok F7ge 0] ool ARDSe] HejAe]d] F-EHo.
2 7]od3le]'Y Hetde] A4, agln 819 #FA}

ole] EH&L AsAl7ich. Surfaciant systeme] ¥
37} ARDS #&4de] dxpaQl w7l de ohA|gk
ayrkn sl ARDS9 0|33 F8/do2vte] on]
£ BoFME gt Surfactant system Yx}HH
ol & oz} o] gt AAE Heg FAdH=H A
=38 £83 ¥ oz}, oW HelE surfactantd
Ho| #Heo} Hejelstd Az vl A dEe
u]X)7] wfolrhh,

olofl Az} 5& ARDSS 23 wiAe sl
PAFE #9 7I=vlg Fo F surfactantth A,
B 2 C #3d @3 digt PAF 9] 93& B33
sl & AFE A3

Mz S
1. AHS=

Sasco 3AlE 2E BEe 300-400 gme)
Sprague-Dawley3 (Grand Island, Nebraska)&
A Bl 25 U 2447 F E ATE 91 A
sl49ct. Pentobarbital (0.2 mi/rat) 2 w3l 6
olgle] B4 d2Fe el bovine serum albu-
min 0.1% £ (BSA) 0.1 mi& ZAE & 2447
o sgslda, PAF 500 ng, Lyso-PAF 500 ng
0.1 ml& ZZ 6nfele] FEAA V=2 5o £
2477k 242 SR AIZT 22 e d7] S8 pen
tobarbital2 ©lFA)7l F #HE 42 HHeH.
Wet to dry weight (WDR)&-&43}7] 9Jslo &
Z d9 2/3%9& AgE FAE FYiYh
mRNAE 243 $1519) 500-750 mge] #Hzz
£ 10 ml¢ solution D (4 M guanidium thiocy--
anate, 25 mM sodium citrate pH 7, 0.5%
sarcosyl, 0.1 M 2-mercaptoethanol)d] ¥e %
Tissumizer (Tekmar-Cincinnati, Ohio)$] high
speed 2 30-60% F<t 723}t dry iced] A&
—70°C 9] ¥EA 23t



2. RNA2| 22|

Chomezynski®} Sacchi'?@] HWhe] 9lgle] &
RNA & solution Dol #5doc2rE Raslgr).
£ Eppendorf tubed] 500 19} solution D9 pH
4.091 50 z1 2 M sodium acetate® 7}&to] 4kA
33k & pH 759 0.1 M Tris @ pH 7.5¢ 10
mM ethylenediaminetetraacetic acid(EDTA)=
238 ¥ phenol 500 x1& 718tk Vortex &
Z & th& chloroform®} isoamyl alcohold] Bj7}+
491 1< &< 100 u1& 718t F oA AgAlzin
o] £3Hgo] £l Eppendorf tubed 15+ <t
S AEAZI & 10,000 G4 microfuge = 55
¢ AeollM AHEAT. ¥4E(aqueous phase)
micropipet 2 A28 Eppendorf tubeo] %71 &
E%9| isopropanolg 7lsle] RNAE #7Alzch.
ARbold —20°Ce] FEAZL &, 10,000GIA 5
5 4389}, AEas rivts] des AHES
150 w19} solution Do =9l & —20°Co} &1
& TF2 isopropanolz AAA AFh 5EE
10,000G2 442 F AAES 22 U2 70%
ethanol 2 8kxball Melch AAEL AZ=E £ dieth-
yl pyrocarbonate ( DEPC)Z A3 1 mM
EDTA(pH 8)2 resuspend &3}t &gk RNA
+ spectrophotometry 260 nanometerol| A} g &
Asl¥dct. RNA<9 4 (quality)& ethidium bro-
mide & ¥M3 formaldehyde/agarose denaturing
gel2 #<I3le] B3 WHFE AlsE Sl A
o] A Fc}.

o offt

oo

3. RNA Hybridization Zi44

Ztzte] mRNA 9] Ae A RNAY fractiond}
B-cytoskeletal actin mRNAS} F&A o] filter
hybridization Mo s &4sl9n'y, Hel SP-
A, SP-Be} SP-C Z+7+9) surfactant@e] com-
plementary DNA (cDNA)d) )3+ €-4% coding

HYE Gem 4Z9] ZZ+ subclone 3}ix, anti-
sensel}t sense HARA (transcript)& SP6 RNA
polymerase& o]&3dte] Art. BAphgo e
A2E 2 linealized vector microgram( zg)% A
Al Aol7}t 20-30 uge) EAMIK.

0, 0.1, 0.5, 1.0, 2.5, 5.0 ng9] sense E-Alx9}
1 zg9 RNAZ 65CdA] 10-15% denature¥ 3
9] 13 mm nitrocellulose filter (0.45 g m in
pore size, Schleicher and Schuell, Keene, N.H.) ol
10 x standard saline citrate (SCC)/50% formal-
dehyde$ 20 u12 7}egrt. FilterS2 80°C oA
247 el % 1 M sodium chloride, 10%
dextran sulfate, 50% formamide, 1% sodium do-
decyl sulfate (SDS)& E3sh= prehybridization
L8 filterd 0.2-0.5 ccog 56 CoA] 12-14
Aj7E 50 ce Falcon centrifuge tubetjolj Al &AM
prehybridization 3}$c}. Prehybridization 3 4 X
SCC, 1xDenhardt’s solution, 45% formamide,
10% dextran sulfate, 0.5% SDS, 0.1mg/ml salm-
on sperm DNA 2] £9& filterd 0.2-0.5 cc 735+
% Eo] &A%} 5% 10° cpm/mld] ¥PE EAAIY
# o] Eo] ¢cDNA probe® 567 oA EEWA 17-
20417t 5%t hybridizationdlgich. =& filter= A
204 2xSCC, 0.2% SDSEMo=z 3, 65T
A 0.1xSCC, 0.2% SDS gHeoz 39 A|HstH
t}. Filters 37)5d 2 & scintillation vial®
747} AKtgEE. Sof mRNAE 39vHE4] (re-
gression equation)& ARE-3lo] A4l (standard

curve) 0 g R &I}

4. M5 M

EA8+23 871 unpaired student’s t-test2 A4+
iz 7F 7+ mRNA gk AlolollA] s§7hslsict.
Regression equation& Epistat statistical pack-
age(CSCC Statistics Packages Archives, Clarion
University, Pennsylvania, USA) 2 2§ 4&35%
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Fig 1. Comparisoﬁ of wet to dry lung ratio after
BAS, PAF and Lyso-PAF administration.

Fig. 3. Standard curve for SP-B mRNA transcript
input.
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Fig. 2. Standard curve for SP-A mRNA tran-
script input.

t}. Probability value¥ 0.051]9+& §9]8 RAog
wAsH.

2z
1. si&Mo B

Wet to dry weight ratio (WDR)= PAF= A8t
7ol 4.89, AAAZF 4.95 2 Lyso-PAF Foiz
4.962 A2 TI PAF A3 Alold] EA3HA
o2 oo gl Wahs gigich(Fig. 1).

2. SP-A, B, C Z12tof| ci#t sense EAH|(tran-
scripts) 2 Fataa

SP-A, B, C Z47}9] sense BAM 0, 0.1, 0.5, 1.0,
2.5, 5 ngoll W& cpmIe] FA4LH 2 ABASF

Fig. 4. Standard curve for SP-C mRNA tran-
script input.

(e them 2tk SP-Ad] thdl sense EALA Q)
Az Y=452-+1068.1 X . (X=SP-A
mRNA EAH]|, Y=CPM)e]x rAl4E 1.0 o3t}
(Fig. 2). SP-Bdj] tj3} sense EALA| 9] FAabsale
Y=113.941371.7 X (X=SP-B mRNA EA},
Y=CPM)ol1, rAl$= 1.0 o]ck(Fig. 3). SP-
Col thdt sense EALAQ] HYFAL Y=66.0+
356.8 X (X=SP-C mRNA EAl, Y=CPM)¢]
I rAlIgE 1.0 ol2ltk(Fig. 4).

3. SP-A, B, C mRNAS| =%

SP-A° mRNA9ke PAFFdFo|A 262.0+83.5
cpm (0.203+0.078 ng)oz thxEe 416.8+
106.4 cpm (0.348+0.099 ng) % Lyso-PAF¥
o] 79 448.3+103.1 cpm (0.377 £0.097 ng) <]
vjsle] Z+zt 37.1% 2 41.6% f-2J8HA Zaskgle
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Table 1. SP-A, B, C mRNA and beta-actin levels in bovine serum albumin(BSA), PAF and

Lyso-PAF administration

BSA

PAF Lyso-PAF

SP-A mRNA 416.8+£106.4 cpm 262.0 +83.5 cpm* 448.3+103.1 cpm
(0.348 4:0.099 ng) (0.203£0.078 ng) (0.377 £0.097 ng)
SP-B mRNA 458.2 +61.8 cpm 372.0 +84.8 cpm 549.5+171.1 cpm
(0.251 £0.045 ng) (0.189+0.062 ng) (0.318+0.125 ng)
SP-C mRNA 2595.4 + 348.5 cpm 1797.8 £414.9 cpm* 2924.5 +846.2 cpm
(7.085£0.976 ng) (4.851 £1.162 ng) (8.007 £2.370 ng)
beta-actin 193.8+24.3 cpm 178.0 £24.5 cpm 190.0+18.9 cpm
Mean+SD

* ! p<<0.05 compared to BSA and Lyso-PAF administration
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Fig. 5. SP-A mRNA accumulation after injec-
tion of BSA, Lyso-PAF and PAF.
* p<0.025 compared to BSA
* % p<{0.01 compared to Lyso-PAF

o (p<0.025, p<0.01)(Table 1, Fig. 5), SP-B
mRNA RS PAFSo]FoiA] 372.6+84.8 cpm (0.
189+0.062 ng)oz t=Fe] 458.2+61.8 cpm
(0.251+£0.045 ng) ¥ Lyso-PAF¥ojze] 549.5
+£171.1 cpm (0.318+0.125 ng)ell v]ske] zkzt
18.7% 2 32.2% ZAasiglont, BASH fald 2}
£ $)%th(Table 1, Fig. 6). SP-C mRNA%ke
PAFSo2o|A] 1797.8+414.9 cpm (4.851+1.
162 ng)oz thxie 2595.4+348.5 cpm (7.
085+0.976 ng)¥ Lyso-PAFSoizte] 29245+
846.2 cpm (8.007 +2.37 ng) o)l ¥}5}e] 247} 30.7%

Fig. 8. SP-B mRNA accumulation after injec-
tion of BSA, Lyso-PAF and PAF.

2 385% FeofshAl AU (p< 0.01, p<o.
01) (Table 1, Fig. 7).

4. Bactin mRNAS| =X
Aoz 2 27 ool ¥als geda, §
actin mRNAg9] &z-2 dAsiych(Table 1, Fig.

8).

o
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o
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Fig. 7. SP-C mRNA accumulation after injec-
tion of BSA, Lyso-PAF and PAF.
% p<0.01 compared to BSA and Lyso-
PAF

phorylcholine o]# W& &0 83 wi/A= &
A duv. AAE, 82, 357, 3G/ ¥
FUHEVNEEC] PAFE Fu] §t}'%19, PAF §4
7b AAAR AESL, AurEae) 7k 4 HER 73
o] F7he] €lo] & = o, AEH F A4S
Z7W 71 71de JHTt 7HEe] yolRda FAl
prostaglandin E, T Lol ]38 AZWH&I 0] o
go g E5Fel F7i7t YojuA i3 Do) Fh
oA vpgog Ao} Urpr] miZolthd. YEAE
APFE] Bolalye Al A8 Ralde] Zvle <
T AN oz}t Hlof FFFEA Wl WET Z4
Z, tiAbd A%, B34 slede 2% ¢ Y. @
dz dEHFgde WiE vgsle “l-albumin
leak index”} 548 AT FHollA FV18td 54
HEe &49 dAEHE 27 E JeRit?. AES
ek AU WELEFe) AT e dlly]
HE &Fe] 2ol ofeldl &g HslAEE
£ PAFE #2131, PAFZEA¢l CV 39889]
1} kadsurenone® SRI 63-4418& AM-3FE A
Wk o A¥TY 72 9 AEYE TAES
AN BE7IE SFE 5 o, Eg FHe
iso]ate(i perfused 9] FE3H4-F9] F71E ¥R &
AU, ol How wlFo PAFE UEid
ofgt &l WA Fad wisAE Az
PAFE 5378 A33to &8 22 (seque-
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R
§
HCd
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® g L
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Fig. 8. Beta-actin mRNA accumulation after in-
jection of BSA, Lyso-PAF and PAF.

steration) Ho] Z#xo g 5T ArUAEE, 2
olage] YEE B U ANES REAA A&
& x5, 79 V1= E PAFE 33 F431%
< A 337 2 A8 Fago] Frled PAF
7} 7128l BEE 458 e ASAY S 8
3 Ju®. 330t Fvkske 71de Wald 557
o] A W Z7RFIAYP, H € FAd e
F WPl dolu 3578 F7RIAE 0. ol¢t
Zo| PAF+ ARDSe] ¥l 383 ai/jzF sht
2 @84 U,

Lyso-PAF& 1-0-alkyl-2-acyl-3-GPC ¢ &
e BB o PAFe 8448 ztx] B3
t}. Lyso-PAF & PAF Y AFEo|n FAld] £ad
AFE2M PAFE acetylhydrolaseo] sl lyso-
PAF® 2 #aH®,

2 g7 WDRE PAFE A% Fol 4.892
AT 4.95 2 lyso-PAF 4.969] njste] FA|
gHoe 99 gl Wile gtk (Fig. 1 ). ol 9
¢] WDR7} &) Nge AM-5A9», WDRE
wslglole P8t T ARNARAAY FRe ol
Add 4 Ao

AA RNA th3 A4 mRNAse] % sense
HAAE o]4F AFFHAE olgdtd d& F vk
(Fig. 2, Fig. 3, Fig. 4). ojol= Uz3oz 4
actin mRNA 9] &2& 7t o] loiA] 4 dAe
4t (Fig. 8). o|&kgo] ecpmAy} 74 filtere)] #-3}
¥ RNAS #HEsle  HAgAZE A¥H,
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hybridizationo] Eolsltid AAJZ2F 2 PAF R
g FollA] filterd cpm& BlwEo ZA A
& W F v B AFolA AR Ailter
hybridization®%-& Northern blotojt} slot blot &
o A gz owisin AP0 B& B ol
2t o) oiM = golaict. B dgel AMg-gr 2t
nitrocellulose filters= 80 u g/cm®#2] RNASH 2
g+ A

Surfactant= #Fol7|de] FFE mHA A,
SP-Ast AN FaFg-o] AT M E 7]
& FA8k=Y Z8310. B4, FES 95 &
A= WAREE F-o] 23 AA|, surfac-
tant SlZA7E FQ3E AshAEe] glow® v
A, 714 AEFOR PAHETE)EL AATY.
o] & oj=slitol] Fofi7t A =W ARDSS #Qlel
Q8 ¢&ke mjRlvt. ARDS| 9lo]A] surfactant
T4 ART U84 5X4¢ 25 phospha-
tidylinositol 2 phosphatidylethanoclami-nez-& %]
A% 9 surfactant®] =¥ (spreading) 7|53} =
o] o7l 2238 dEL sl surfactantThd o]
ik o4 G Rl R

Surfactant % SP-Ax wghulo]n] §¢89
BAgko] 28-36 kD, olnl A#] surfactantthdle]
30-40% & H3}n*, SP-A9 7}%& tubular mye-
lin72& A7l F88 988 ). SP-As
type II pneumocyte® X¥] ¢1xze} 45 73}
8}3L type II pneumocyte ZE-E] surfactante] ¥
HlE 2438t A A g B3t ojefzto] SP-A
& surfactante] £4], 34 2 Ao o] 8
G A%E girh. wE okl Ao SP-AXE
o) v)4% 9 ARDS®) WS 3% 4 AEtshsiny®,
E AgoA SP-A mRNAYE PAFSFoiFoA o)
Z7 4 Lyso-PAFFojzd v]ste] 242} 37.1% 2
41.6% ol 2AAR wHp<0.025, p<o.
01), ol&}xre 74w PAFZIEU F92 de )4
dao F94 FYP) 2D @, Hxetx R
2 AL T Uk FAEY BEE vhAe) 2y

\%

ZHo gz I &43= surfactante] Y& 2|83
Hol| A oJAA7)E Y9los Q1F SP-A mRNAW
do| #AELS 7L Aoz AZddd. SP-Be
sl ehilol, vigdE o] EAlske 18 kD, o],
SP-Ci djpAdchdioln, vjgtelye] B 5-8
kD, o|t}. SP-B¢} SP-C& surfactant®] A4
filmgAlol 2ol SP-Agt A gEae-g ™.
SP-B mRNA<%& PAFSQFA dizx 2
Lyso-PAF§ojzo] wiste 47t 18.7% 2 32.2%
Axslg o}, BAEE fog A= §idx, SP-C
mRNA %S PAFZoFol| A djZ 2 Lyso-PAF
FojFo vlste] Ztzk 30.7% 2 38.5% H-of3iA
ZA2EREs (p<0.01, p<0.01), olHT wjFA
gl g 243 surfactant ] film&Ael glo] B4
o, PAFRoIz <18 SP-Bg} SP-Ce mRNA
of Wl AR & st surfactante] B84 @/dol
olu] sl HEAE Al o 43t
o Ao Hxe} yiwe] HHE oAl A
e 2Rk SjA ") ojefgto] surfactantt
MEL surfactante] Zda gite] 24 E dhat

=2
ZA oA FoT 4EL T

olAre]l iz A= SP-A, B, C mRNAd gt
PAFe] A a#ME U453 Ao o9k surfac-

Platelet Activating Factor(PAF)+ 7123 o2
Adg 5T, 4, WAANE, AL, 3971
FEol| ojste] FAEE 283 HEF £ HEL
o] glojx] a3 MR dHA ok £ i

A, 35T &4 2 BE2Y 559 BB
e 7Y A 3FET 2579 Bl #efst
£ 84E R A ok =g A 5ol
PAFF£4 23AE Fo Al WL & 57 A7

£
olo

gl

gk

- 375 —



I EAR Qg H&dg o8 A 5 .

Surfactante §4 &% 2579 Heigels
Ao} doM B BAE 7MA surfactant G
2 surfactant®] E2|3H3 Aol 23 2 diiLE
2R oA 838 9 .

PAFE WA 72 £4F surfactantthl A, B
9 Co] 4z} w8kt fiter hybridization¥d
o8 sl gy 22 A9s Ik

1. SP-A mRNA%S PAFRAZA =z 2
Lyso-PAFSoiztd] vlsle] 242} 37.1% 2 41.6%
FrefstAl st (p<0.025, p<0.01).

2. SP-B mRNA %S PAFSoZoA gizxz @

Lyso-PAFFoj o) vlsled 242} 18.7% 2 32.2%
Zastgov, BATE fodt A gl

3. SP-C mRNA%E PAF S|4 dizs 9@
Lyso-PAFSo]3o) vlated 2b2} 30.7% 2 385%
FrefsiA ZAaEAT (p<0.01, p<0.01).

ool Aat= SP-A, B, C mRNA| tjgt PAF
o] AAEANE P53 Ao ool surfactantt
HEo] Wdo] it PAFS dAax) 84 552
53T ¥ Fecler ALsviy y4H)

2 o

A

Platelet-activating factor (PAF):= g3urg9]
8% visHolw, HPFde] FEgAHE UL,
U HEY 28YE FL3 leukotrienes]
A& AT 8 PAFE 3379 3824,
43, 999 2 523 leukotriene C,, D, & su-
peroxide anion®] AJito|x J8kg- wlHc}. PAFE
- E4vke) 273 thromboxane A9 A-e zefs}
o Y SnE FIATIY HHBA Y vaAL 2
oA o &4 D] 24 F shiold). ojgige
H4E PAFS FU3dE GAKE Bhg-Eo] dojut
T Aol #EY. PAFE F4 3F=d 3P
(acute respiratory distress syndrome, ARDS) 9]

Wl 583 /A ZF shiz geA Uk
SurfactantE # Wol7|dd] H&e vxed A
A, surfactant protein-A(SP-A)$} &A= 4
Fabgo] HAE YYAE 7% fA Fasit B
A, surfactant FHE @3 Bod=e WARNE
& o] A8 A, surfactant HHAA 7} 2
238k AsblAwe] 9low ds, 74 dA¥xyes
QoA FYE 4% YAHESE)IES AAT
o] & oju=dhto] A7t o ARDS] Held] g
g Jee njFh
L
PAFE ¥ 7|24 §o9%F surfactantth® A, B
2 C2] mRNA 28 918 filter hybridization®
Moz ZAElY surfactanteb® A, B % C #4=
Wdol thdk PAFe] 538 @asto vhev 22 3
e A4t
A 3}
SP-A mRNA<%e PAFESFA iy 2
Lyso-PAFF-cd] vlsle] Z4z; 37.1% 2 41.6%
oA 24T (p<0.025, p<0.01). SP-B
mRNA%E PAFFoolA] diz % Lyso-PAF
Bojo] vlsle] Zt2t 18.7% % 32.2% #AAsHge
1}, $-21% 2k= 9idct. SP-C mRNASE PAF®
of ol A iz ¢ Lyso-PAFFoi o] ulste] 242}
30.7% 2 38.5% SeJshA ZA3IdrH(p<0.01, p
<0.01).
3 E:
olake]l Fzlz SP-A, B, C mRNA¢] tjdt PAF
9] A EAES B} Fgon ol9}ze surfactant
WNeo] Wil tisk PAFS] AA|asbr}t 34 382
Fzeqo) Wele salos A4% 4 YA
kagl=

8 3

i
2
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