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The Effect of Endotoxin on Gene Expression and Total Amount of
Surfactant Protein A

Doo Seop Moon, M.D.*, Jang Won Sohn, M.D., Seok Chul Yang, M.D.,
Ho Joo Yoon, M.D., Dong Ho Shin, M.D., Sung Soo Park, M.D.

Department of Medicine, Colleges of Medicine, Hanyang and Kwandong® Universities, Seoul, Korea

Background : Surfactant protein A (SP-A) is important in the regulation of surfactant secretion, synthesis
and recycling. SP-A has important roles in regulating surfactant metabolism as well as in determining surfac-
tant’s physical properties. Since systemic sepsis is one of the common causes of acute respiratory distress
syndrome (ARDS) and abnormalities in surfactant function have been described in ARDS, the authors investi-
gated the effects of endotoxemia on the accumulation of mRNA encoding SP-A and SP-A proteiﬁ content,
Methods : Adult rats were given various doses of intraperitoneal endotoxin from Salmonella enteritidis .and
sacrificed at different times. SP-A mRNA was measured by filter hybridization method. Lung SP-A protein
content was determined by double sandwich ELISA assay using a polyclonal antiserum raised in rabbits
against purified rat SP-A.

Results : 1) The accumulation of SP-A mRNA in the endotoxin treated group 24 hours after 2mg/kg and
5mg/kg endotoxin treatments was significantly increased 50.9% and 27.3%, respectively, compared to the con-
trol group (P<0.001, P<0.025 ). 2) The accumulation of SP—A mRNA 24 hours in the 5mg/kg endotoxin
treated group was significantly increased by 26.5% compared to the control group (P<0.01). 3) Total
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amount of lung SP-A was not altered at 24 hours by various doses of treatment. Total lung SP-A content 144

hours after endotoxin administration was significantly decreased by 51.4% compared to the control group (P<L

0.01).

Conclusions : The specific regulation of SP-A by various time course in vivo is evident. The late decline in SP

-A protein content was unexpected and suggests that SP-A may be differentially regulated during lung in-

flammation. The functional significance of these alterations remains to be clarified. (Tubercuosis and

Respiratory Diseases 2000, 49 : 703-714)
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ZNTETRETF(acute respiratory  distress
syndrome : ARDS)& 1967'd Ashbaugh'7} z&
218 GA] AFREo] 58%0]n A= 50-80%
o] o AJEe Holxm ryY ARDSe 24 €
ole tioksla oej7hA] 71 - sl EAH HE
g $uA7ich. ARDSe] 7bg &3 wejss 54
o ngTe] B34 F7tE A% Hae] SR
o] ExF REH ot} o] Ax} yhamee] ol
Herdel 24 2 uARg §Fe 2AE 2t
27, 4% 2 A, prostaglandin, leukotri-
ene, thromboxane, interleukin-1 (IL-1), tumor
necrosis factor (TNF)$} e FAufEEe]
ARDS®] #2ld] #ejahs Aoz &3] ot
AZ7F WEAY =ZHE 2 $53 F5ol F
7}8+3 o] <18 arachidonic acid cascade”} 4
s o2 dE ZrlE 2ad o dEEa
synthetase7} BAsE1 Astdae] o] F7H
o] ggto| Z3tat. nlo]EE=glohl ZEFaE7t
= A¥e 4kgA QAN oxidative phosphory-
lation) & HWalste] AEE F&ol o124 Tt W=
A9l lipopblysaccharidel;— 232 Weo|| Bo] &=
YA EE B 7L BAsE dHEE B
2e] TNFE 2ujgith. TNF& IL-13 fARE
cytokineol®], Hg4 BAE IF $4To2 F
9 sjgZoA LA Hede) F8% WNER &

24 Yok AFPFEM TNFE #3u Fdshd
WEad oate fusle Hedy) FY3 WEad
=g Bad F don, A FUA HEAY AFRS
#2384 glonz TNFE dgdolyd HEFe F
8 iR stz A Ukt FEAEAA of
cytokineg #al = HAo FaHoz Fof3hd
24 HEAe s ARDS$Re] €4 9 712
A EA "o TNFEE7} Z7h5]0] ARDSe] @
ANANE F83 9T she 2oz YHA A
-7 g HRE g Wy ALl TNFA dig
FEHL Fo3l)e o A=Ak Rt Aokt

ARDSd 9Jo1A surfactante] Hg- EiHajolx]
ok geige el ol4yo] ARDSe| Wejield] FEH2
2 7]’ deadel s} Brieh BRALolS] #
e o}slA|7it}. Surfactant #AlE2] H37E ARDS
u #&ake] dabAQl W Re oA 2R G
#)4 ARDS9] o]x& el FaAute] ofulE FojaiA
% ot=Er}® Surfactant AT UatHolE ojxHy
oleiztel]l AAE Hr)5e Fsh=tdl A AF3]
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o] #e] WeNel ey zlel| AA 7]HF7] HEo]
T2z

Surfactant ¢ (surfactant protein, SP)&&
surfactants] Beshd 4ael 24 % tAzEd
o4} 228 AFE 3 SP-Ag] 7|5 type II
pneumocyle 25 12|de] F45 Asleti type
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o AAuAE BFs8 tubular myelin 2 E ¢y
A7lE $8F 98 o). oj9lzto] SP-AL sur-
factanto] #4], §4 2 el 2ol 285 A
& g

T2t ARDSS) Fg.912l0] sl WEas} SP-A
o 4% v|x ARDSz 2 7|98 7h5Alo) =
of, ool H=AE& ARDSS] a3 wjjEe 3hiQ)
WELE P58 B4 FodF WELe) £
7} ZgAZte) me} SP-A f-Azle} & SP-Agy
ol oA Adsl=xE B@s}7| Ysle o] A4S
Alsi3 et

e Wy
1. AHSE

Sasco ZALZHE] Bk 300-380 gme) Spr-
ague-Dawley# (Grand Island, Nebraska)& Aj
fR 23 FU &8 AUE B 7o NYTEE
A83LAT}. Salmonella enteritidis lipopolysac-
charide B (Difco Laboratories, Detroit, MI) 2mg
/ke, Smg/kg R 7.5mg/kgE 7t} 8ulele) AP
e B Fo ¥ 24200 42 sQA A A
4 HZF 8nlele %9 294E lipopolysac-
charide Brjilo g B7h) FAIE £ 244)7k)] A
3ttt  Salmonella enteritidis lipopolysac-
charide B 5mg/kg & 2z} 8nlele] HEFE Bhy
Fol F 6A17E, 24417, 4817, 96417 T 1444
ol BT, AAZR 8nlels T Aas
& B FARE & 24430 s8E T BxA S
27] A3 HYEFES 4 F Hs AR "
t}. Wet to dry lung weight ratio (WDR)& &%
3t7] fiste] 3% Hel 2/3 B8 Aes BAE &
A&dck. mRNAE &A38l7] 93 500-750 mg
o] Hz32& 10 mle solution D (4 M guanidium
thiocyanate, 25 mM sodium citrate pH 7, 0.5%
sarcosyl, 0.1 M 2-mercaptoethanol)el] We %

Tissumizer (Tekma, Cincinnati, Ohio)& high
speedollA 30-602 Bt FEEF -70Co] WEA
of B3y}

2. RNAZ2| 2|

Chomczynski®} Sacchi*e] ¥hHoz % RNAS
solution De] #3geaRe Easlyg. = Ep-
pendorf tubeel] 500 w 9] solution Dejl pH 4.0¢1
50 #£ 2 M sodium acetated 7}3lod AbAJ3HEL &
pH 7.5¢1 0.1 M Tris ¥ pH 7.5¢! 10 mM ethy-
lenediaminetetraacetic acid (EDTA) 2 9433 -2
phenol 500 u¢ & 7}ttt W¥H(vortex)oz =
#& t& chloroform isoamyl alcohole] 87}
49 1191 &4 100 uf & 71 & oA mwkslgc.
Eppendorf tubel] o] EFES 158 ¢ gL v
< ¥ 10,000 G2} microcentrifuge® 52 E<QF 4
2 YH3Hct. Aqueous phaseg micropipet
2 22§ Eppendorf tubed] &7 ¥ F2ke] jso-
propanol& 7}eted RNAE AZAAT 2A17to)A
—20°Co FEAID F, 10,000G+ 585 43}
Ak Aedg s Ex AABL 150 uxlo
solution Dol %91 § -20Co 3459 Sako]
isopropanol 2 #j3d AlZch. 5E%F<Q 10,000 G2
e ¥ AAEL 2 g 70% ethanola 3
A Adch. AHREL 71=2F F diethyl pyrocar-
bonate(DEPC) 2 23 1 mM EDTA(pH 8)2
Al Ffelg wESQith. 228 RNAE spectro-
photometry 260 nanometerollA] Ha& 233}t
RNA ¢ d (quality)& ethidium bromide2 &
@ formaldehyde/agarose denaturing gelz &<l
3] B3] WA AEE BAGAA A9 A1)

3. RNA Hybridization Assay

mRNA 9] HZg AA) RNAS9 fraction®} A-cyto-
skeletal actin mRNA &} # & 2o filter hybri-
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dization ¥hjo g A3t Fe SP-AS sur-
factant@#e] complementary DNA (cDNA)d|
g HAF codingi$1E Gem 4Zo Z4#
subclone 3}t  Anti-sensel} sense EALA
(transcript) & SP6 RNA polymerase& ©]8-3t
ogic}. BApitg o2 HE AZHEL linealized vec-
tor microgram( ug)@ @A Zo|7} 20-30 ug9]
A

0, 0.1, 0.5, 1.0, 2.5 2 5.0 ng2| sense ZA}As}
1 ugel RNAE 65ColA 10-15% denature¥ 3
#}¢] 13 mm nitrocellulose filter (0.45 um in
pore size, Schleicher and Schuell, Keene, N.H.)ll
10 X standard saline citrate (SSC)/50% formal-
dehydeg 20 pf 4 7}31th. Filter 58 80°CeliA
oAzt #+¢48 ¥ 1 M sodium chloride, 10%
dextran sulfate, 50% formamide, 1% sodium do-
decyl sulfate (SDS)$& ¥ 35l prehybridization
goig filterd 0.2-0.5 mI%o2 56°CollA 12-14
)7} 50 ml Falcon centrifuge tubeujoll Al EEWA
prehybridization 3lgtt. Prehybridization & 4 X
SSC, 1xDenhardt’s solution, 45% formamide,
10% dextran sulfate, 0.5% SDS, 0.1mg/ml salm-
on sperm DNA 9] &<4-& filter®d 0.2-0.5 mi 7}$+
% Eo] A =7} 5% 10° cpm/ml¢l P2 HA A
7] Eo] cDNA probe& 56°C oA EEHA 17-
2047} $9t hybridizationd}$ieh. 2E filter= A
20jl4} 2xSSC, 0.2% SDS&eo g 3, 65CAA
0.1xSSC, 0.2% SDS &doz 3 AT
Filter= 2729 2@ & scintillation vial2 72}
AxEAch. o] mRNAE AW A4 (regression
equation) & AR&Ele] BFEFA (standard curve)

o2 FE A&
4. SP-AThiEe| &3
deo) SP-ATHel 4 AAY FHe| SP-Ad|

et E7jA A2E 224 FEAHE o]4F dou-
ble sandwich ELISA®pHoa Z2ARsyct. &3

#2324 4 mle] 1% Triton X-100/polytrong A}
£% phosphate-buffered saline(PBS)ell %3
5 AAEG 289 A sigich. Wellg 0.1mle]
rabbit .anti-rat SP-A IgG fraction(0.1 xg/ml
9} 0.1 M NaHCO,, pH 9.3) 0.2 22°ColA 3%
o} ek, Al gdg AAF F 3025 1% Tri-
ton X-1002 3% bovine serum albumino] ¥3Hg
PBS 9o @2the 7S buffer $4o2 2 A
itk 0-20 ng/mle] BAE Fo] SP-AEESHY
0.1 mlo] 1:250914 1:10002 3M=d H=3 &
Z3Molg 2 wellEo)l 713 ohg 37°CollM 90E%
ot AEAA}. Well52 3% albumin/PBS/1%
Triton X-1003 horseradish peroxidases} F$HA|
7) rabbit anti-rat SP-A IgG fraction 0.1ml-& 7}
welld] 718 F 37°ColM 90%FL A=A
WellE& 1% Triton X-100/PBS& 431 R& o
2 7z} welld] 0.1 ml¢] 0.1%(wt/vol) o-pheny-
lenediamine, 0.03% (vol/vol) hydrogen peroxide
9} 0.1M citrate buffer(pH 4.6)& #7}&}3ict.
PlateE 22°ColA 1085t o158 RollA FEAIA
t}. 0.1 mle) 2 M HSO,& 7 wellol] 718t = 490
nmoj|A] microtiter autoreader EL307(Biotech In-
struments) & A8},

5. A% &Y
27434 m7H= unpaired student’s t-test2 %4
Wz2 2t 27+e) mRNAZ: Atoleld B7ksisict.
3|#urgae Epistat statistical package 258 A
Z3}9ic}. Probability value 0.050]3He f-oj¢t
Ro g BAR3HTt.

4 o
1. A8 sy M

Az 8upeldlA AMRES 0%, WS
A 2mg/kg, Smg/kg % 7.5mg/kgE FAF 24
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Fig. 1. Mortality rates of rats in 24 hours after
endotoxin administration.

Y=573.2X + 1218
Correlation coefficient = 0.99

CPM / Filter
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SP-A mRNA transcript input (ng)

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

AlRbellA AlE-2 2+t 1/8(12.5%), 3/8(37.5%)
2 4/8(50% ) oItk (Fig. 1). Wet to dry weight
ratio( WDR)& A4zl vlgte] WS4 2mg/
kg, Smg/kg R 7.5mg/kgz A&7, BA
o2 99 Q& ¥sh= ok AYd=T visle
WS4 Smg/kgE Fod F 6417F, 24417, 48471,
96A17F W 144 X|7tFe] WDRE EA313 o2 o9
e Hszke

2. SP-AO] ch#t sense HAIMS| BEIM

SP-A¢] sense BAK 0, 0.1, 0.5, 1.0, 25 @ 5
ngoll th cpmte] FEFFH & FBAF(E o
£ 2}, SP-Ad] thgt sense EAlHe] BETA
2 Y=573.2X+121.8 (X=SP-A mRNA £}
A, Y=CPM) o] &A= 0.99 o]t (Fig. 2).
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Fig. 3. Dose dependent alteration of SP-A
mRNA in 24 hours after endotoxin
administration.
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Fig. 4. Time dependent alteration of SP-A
mRNA after endotoxin administration.

3. SP-A mRNAZ2| &X

WE4e] Foiodo] @& SP-A mRNAZS W54
2mg/kge} 5mg/kgE FAF 24 A7l iz
vlale] 50.9%, 27.3% 7} 42} g8 2o
W(P<0.001, P<0.025), 7.5mg/kg FAl= $9
T F4< UK (Fig. 3). W59 FgA7H) &
SP-A mRNAZE YE4L Smg/kgE 53 244
oA izl vlgtd 26.5% 7} f25HA 278
tH(P<0.01)(Fig. 4).

B-actin mRNA 9] &3 FAdizEa 2 F7t
ojolle ¥Wsh= g1, Bactin mRNA9] %3
LA
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100
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Values given are mean + SEM.

Fig. 5. SP-A content after endotoxir injection.
4. gjel & Surfactant A Thlg}

SP-Ag¥ 3} SP-A mRNAAeld] JaaAE ¢
o}x] $15te] sl SP-Avuae] 38 Z43Y
dul, o} SP-AGAZL tpdt =29 42 F
@3 syl gigleut, Hel SP-AT L Smg/
kgel WEAFATZE 144X70 dj2Fo] B3k
51.4% 7} folshA 7HAsr%tH(P<0.01)(Fig. 5).

U

WE2o o8 fiEe 4 g AT 58
#olA ARDS 2z & gg=o] b s Wsa
ol lipopolysaccharide= CD 182 ¥¥#& F7HAA
23 Yo Bo] Ak tAMEE E4sAI7In &
A3ld gAMEE ge%e TNFE #vjgct. TNF
IL-13} AR cytokineold, HEA4 22 1

gRFoz Sty HEZA A S F
a8 wAER geld Joben TNFE H3u 4
Al WS ojste] fatsls deidy) U8 el
A 2 A FUA AP AYEGE BEE e
2 TNF& &gy HEdZe] 8 w7lEe] it
2 g2iA Utk TNF Fo 12A10F HE23 &
2744 Z74Eda s, TNFE 5379 4355
£33l mAES T 2AEEee FVHIA ¥
Bzo omEr}s X TNFE FEAFGA A Ee

P

A FAHo R FoEA 75 € FRAHWESE 7t
A9t ARDS3 #ARE A4 #eds fudo
ARDS$Ate] 8% 2 7| ¥x) o ZA| HAo A TNF o]
¥57) Z7bse] ARDSe] HA7|dole Fa7 wi7f
B2 gEiA okt ool yEA Tl A
A== TNF+= ARDS2| ¥ld $a8 ni7/jEF 3t
Uz ggiA ok INFe 1Y, 23d 284
A} iAol & -3k S A gol] whx] A g}
2 TNFEY] % IL-1, IL-69} IL-850°] F}a £y
el o]& cytokined Ee 47 Ev|sojA U
o] AGAAE s AFska 2Eske Aolu A
URA e ool BH|EW flFE FAdo] JeR i
AE FZo ol2A g} Ere EFTFES AF
sto) fEjakar|E Wol AAEH seH o] EREC]
RUIAEE FAE 5 Q7] el 8ol A
8 ol F% & 5 Aok

age Al e HAd 287t =lA| gol Wed
o] AAE £RshE A4S FEFol Y 1 F o
BoM HE@F o8 o= dgt Fako] Y] Al
st & %7} ol g vk 722 AR ARl
Beta 589 olzAHe). ojuel AP Y
A ot & & Ji=dl AFgEo] 20-80%0l °o]&
Th B, ojolzio] ApREQl WSF HE AL Aot
U357 2L UYehl7|= st £33 AFE T
o] #¥slA BFL sk Aoz AAHrh £
TFolla AURTY AMFES 0%, HSA
2mg/kg, 5mg/kg ¥ 7.5mg/kgE FAF 24 A7
A AREe 247 12.5%, 37.5% Z 50% )t
(Fig. 1). =4 5mg/kg 2 7.5mg/kgFo% 24
A7r A AbrEo] zHzt 37.5%, 50%¢] ol& A&
HEA Kol glolat Adddt. FTEHHPANA S,
Tiphimurium WEao] o3 H&Ate] A3 Fzrt
Hlo Al gyt A AEE 2AFgH o Wyt
£ AL ohjeks RAER AT o2id Wsa
el Z7lo W AIRES ks g gol F
VEEE Ay SRR Atk g A
o2 ¥dd = Qlvka AZdr
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2 74 Wet to dry lung weight ratio
(WDR)& W54 X8t Fo] Az v}
o Zadgoy, YYUZREH WEAZ X FAlo|
o #AsHH o2 oo = Wsh= i) o= w9
WDRo} si&de] g8 AMgE]=|uk% WDRe
Siglol® B8 B AAANAAY HEAo] BAY £
AT,

HA RNA i@ 34 mRNA®] #2e sense
A& ol4¥ EEITME ojal] dg 4 Uu}
(Fig. 2). o]¢h= dj=& o2 B-actin mRNA 9] &3
< 2z Tl YoM B dAsIAT. olskzo] cpm
X7} 2 filterdll ¥3l€ RNAS Basied 24u)
7} 4¥= i, hybridizationo] Eo)sitid A=
T 2 WELR2 X FoA filterd cpmE v

o2 FFE HrHg F AU B AN A}
€% Z nitrocellulose filter= 80 ug/cm?eke]
RNAgH 238 4 o}t £ Ao A AMF filter
hybridization®}*%-& Northern blote]L} slot blot .
o 2% Wsllx Wzstn APA o] e W ohy
2} el JlofM = g-olsirt,

Surfactant #[%Ho]7]-e) JaFE n]HA HZoj
#oAHE B AEES FHH-o] A, sur-
factant TEialA7} Fo 3 AsPrlzo] due, &
& 5714 HERo R YAEL AAs S B3] SP-
Ast M3t dEage] FHE AT 5L
RS T3 o] F of=aluo) Aoz} QA
=¥ ARDSe] w<ldl 8% od3re nAg.
ARDS9| 91ojA surfactant 7442 2 FBEEA
5/4€ Zt& phosphatidylinositol#} phosphatidyl-
ethanolaminez& A AAME 9 surfactante] &%
7Vest #e] Wiy Ae Fod 9¥E 1= surfac-
tant o] W3k} @ e

Surfactant &£ type II prieumocyte?] 9]
RAAZ o|§EH1, 934 cytokineBd] olste =
A1, surfactant@ By =52 ARDSEAIA] ZHA
Fohet. Surfactant@E2 surfactante) 228}
A dde 23 9 dARAEA oM 28% J¥e

k=l surfactant ©¥ % SP-A: Jehio|n, 3
U] Ex)5Fe 28-36 kDa o)1, A surfactant
2e] 30-40% & HIcHe SP-A9] 7l5& type
I pneumocyte2F€ <QI=He] JF+& 7slsin
type II pneumocyte 24#-F surfactante] £u]E =
et NErAE 35 tubular myein3% &
APAIE F8F 9¥e b SP-A: surfac
tant9] A& film3AJoll Qo] B4l jsAjgha
Q! SP-B&} SP-Co} 4585282 o] W&o ¥
B ZAAAY surfactante] 2u], §4 2 )
T8 Aol T8 9¥L ¥r}b. SP-A%7} ARDS
B 3 ARDSo.2 3% 9840 & a9 7@
A ZAH AR A ZaFGTHE wue0sisL ol p
Frl Asze SP-AFAE dHo niys w
ARDS9] 2 & 428 4 At} shdg=s, =3 g
% SP-A+X & ol83slo] ARDSZ HAdY ¥4
Z AE 279 A 5 AU & A7e) A
WEL Fogd m& SP-A mRNAZE Y=a
2mg/kgst Smg/kgd FATFE 24 A|7bo] )220
vigte] 50.9%, 27.3% 7} 2zt f-2l3A Zr)siyc).
WS4 T ©& SP-B mRNA Ze YE4
2mg/kgE FAF 24 AZtA 2o v)3le] 32.8
%7} frel8tAl F71e WA SP-C mRNA 2 5mg
/kg % 7.5mg/kgE FAFE 247t tlzFo| v
3o} 38.3%, 36.4% 7} folslAl 2t Basidck=
B9l v|wAE®, WS %o ©hE SP-Ael §d
2pdEo] F7kHs Bold MAE U 3 AU} B3
Smg/kgtt 7.5mg/kg@o] BL¥e] YEL B 3
SP-A mRNA 9] Z/h= #¥ 9 type II pneu-
mocyteg o2 QI§ 7tAho) E HAlom SP-A
mRNA o] A= cin Azhact. & dpdx
WEL ZEAIM @& SP-A mRNAZE 5mg/
kgo] WEAE FAF 6AXMRE Zvlek] 24479
A iz Hlste 26.5%7F folstH Zrksigle.
o, WEAE F9F 48417 & 96 AI7ho) rasii}
144 A7} t}r] F7)8lsdch. SP-A mRNAG] gk
WE4Ae a3}t Al Aal) mE Solg wsle ¢
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% gglon olgjgre A= type I MEAITS A
7+e wrodditin Azbgct. ARDSEAS 9IRS
74 gAe] 76%NA 24 A7k ool ARDS7} &
AEm 727 E 2 JleAo] Avke B
71 Qled] B ATolA 24 A2k ofulel SP-A #&
Apdel o 27k 9de Az ARDS A
ar5d 71 288 A7 72A13W surfactant €]
Az filmPAo) Beiskes M ES Fad
g wgoz BZAEd®

Azke] AT A7 SP-ATHL ikt WsAe 4
o =% Wiy} o, de & SP-AUWYgS
5mg/kge] WEAFAE 144A7k0) izl Histe]
51.4%7} S2aA Zasigch HEFot F11°)
glolo]®l ARDS$AA 124170 AHE EF SP
_AHY} 2ol wste] of Eoie Ha*e ARDS
SR 72A7ke A | BAAEAHAN SP-AA
= gz vl gadtke BRES T b3l
oslgto] 7lof SP-AgtHiFe] ZAaZFe o7]A
opord e ¥le] BYe ougtia F53h

olake}l Aub= SP-A mRNAE tid Wi54e F
slopn} g7l wrek A@FEW SP-A A7
w3lo] Eol3 WalE ¢ £ UL SP-ATHFE
2g A7 710 a7t ik olE@ Sol# SP-
AS-Ae] HEoRdTt SP-Ageke] Zavt 7T
Aol WM ojug AL XY diMe ¢
A7 & FAL BZ4Ed

8 %

AT

ARDSel} 1oIM surfactante] H&e Hg# )T
guE] ojate] ARDSe] Welgeld FEHes
sledstal sigkAe] 7tast 8719 BRAtele THE
algiA|zith. SP-A%: surfactante] ¥4, ¥4 3
Aegol glol 288 gge It uehy ARDSS
z=g9dle] HiE WEAsl SP-Ad ¥ YA
ARDSEZ %3 7]94& 7540l &ot, olol ARE

& ARDS9) 8% uj7iEe] shil y54E 4%
EE9 B £4F WEAe] FoiUdnt 2
o} SP-A §8x9 2 SP-AQEo] oFA &
HE=A S BEsly| Y5t of ATE Al
I

AREL WEAES Ao FoF SP-A9] fAz 2
#opate filter hybridization o2, F SP-A%
w2k double sandwich ELISA¥WH o2 72} Ax
BT WEA] Fookat AgAZkl whek SP-AS] A
HEEY S8 23 & SP-AgF] i iE
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