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ABSTRACT Native surfactant protein D(SP-D) was isolated from the supernatant of rat lung
lavage fluids after overnight centrifugation at 33,000 Xg,, by affinity column chromatography with
mannose-Sepharose 6B.

Since SP-D possesses similarities to SP-A, which is the main component of surfactant proteins,
in" collagen-like structure and carbohydrate binding property, the effect of SP-D upon surfactant
secretion from alveolar type II cells was investigated and compared with that of SP-A. SP-A inhib-
ited surfactant secretion from type II cells, whereas native SP-D could inhibit neither the basal
secretion nor the facillitated secretion. However, native SP-D reduced the inhibitory effect of SP-A
on surfactant secretion in a dose dependent manner. Native SP-D competed with **I-SP-A for high
affinity binding to type II cells. The butanol-soluble materials extracted from native SP-D possessed
the ability to reduce the activity of SP-A on surfactant secretion as much as native SP-D. On the
other hand, butanol-extracted SP-D could neither inhibit the activity of SP-A on surfactant secre-
tion from type II cells nor compete with '**I-SP-A for binding to type II cells. !I-SP-A bound
native SP-D, but not butanol-extracted SP-D. These data indicate that the butanol-soluble mate-
rials extracted from native SP-D are essential for the effect of native SP-D upon the activity of
SP-A.

Analysis of SP-D by high-performance liquid chromatography demonstrated that materials
extractable with butanol were associated with native SP-D. The butanol-soluble materials consisted
of mainly phospholipids with phosphatidylcholine accounting for 84.8% of the phospholipids associat-
ed with SP-D.

The native SP-D was then further purified by adsorption with barium sulfate, elution with
sodium citrate and removal of possible contamination of SP-A, followed by delipidation with
1-butanol.

The contents of SP-D and SP-A in lung lavage fluids and lung homogenates were determined by
enzyme-linked immunosorbent assay using anti-rat SP-D and anti-rat SP-A IgG. 99.1% of SP-A was
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present in the 33,000 X g pellet, whereas 71.1% of SP-D was in the 33,000 Xg supernatant.

FLBRER R

The total

content of SP-D was 12.3% and 22.0% of that of SP-A in lavage fluids and lung homogenates,

respectively.

The present study demonstrates that SP-D alters SP-A activity on type II cells through the
interaction of SP-D with SP-A via SP-D-associated lipids and that SP-D is distributed differently

from SP-A in the rat lung.
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fiir—777av Mg, MlRIBERCERSH, i
fafe~GWEd T, TOREEXE, I WHERAED
KEEDHETI®LZ LI b, FRROHMEH
Wi CEHEMHBETH LY. O IR IIEETH S
2%, BHOW 0% % A BEOY—7 7274V VEAE
(surfactant protein, SP), SP-A, SP-B, SP-C &
C'SP-D 23 5% 5.

TEYy—-7 722V P EABED SP-A TEKEEE
BEThh, BEEHEASKRLZLDLY, FAR=SF—¥ v
BEEYHET54. SP-AOBREL LT, HMiallZH
Bnboy—7r 2 2V Y VIEBESWOIESY, &
ORI BEME~D ) YIRE Y A Y — 2D D AKD
R r ERB IR T 5.

BEAZBOY—7 774V P EAEE L THER
iz SP-D L HAKMBEERE CH O, ZTOFFHIZ
25— v HEEERY L B, EHE B aD-
glucosyl BELETHEHECHEL ST 52. Persson
et al 'V XA I B s R R o SP-D 0 FE R
Bomkel, SP-DARIMKRCAR, SWEh
5z BRI

BRI, Ty RS OEEEAE AT
L Tnative SP-D #4#L, Zhé, SP-A ofiifgl
BSIRICRT 2y — 7 7 7 2 v F SR OS/IARES
DB HEBRE L. T, SP-D & bickil
L, RIS 5HERERL CEERE#ETL, SP-
D ofifaAst ekt 25 % SP-A L L=, Zh
LOfER, SP-D OofFERAR BRI O T < od
DHMBEIE L RIcOTHRET 5.

2 KBMERUFSE

2:1 Jv MlEEERUHRES R — MEIODE
Sprague-Dawley BHES v + (JKFE 200-250 g) fi%x
balanced salt solution (136 mM NaCl, 5.3 mM

il
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Surfactant protein D, Surfactant protein A,

KCl, 2.6 mM sodium phosphate buffer, 1 mg/m/
saa—=A, W0ug/ml ¥ v &<4vvieats 10 mM
Hepes buffer, pH 7.4) TERE, &%, MRS %
BEl, MEEEYEL KEEofitRHHEL, MY
#, Polytron tissue homogenizer (Kriens/Lizern
) Th=ETF 4 XL, Sonifier cell disrupter (Heat
System Ultrasonics #) 1= X 5B HHAE 2T 70,
FidE & — b RfESL L 7o,
2:2 SP-A RUSP-D O, FEE

2:2:1 Y—T 7052 MESOHEERY SP-A OFE

By

W—7 77 &2V rESOSEIE Hawgood et al ¥ ©
FF:iZ X -7z, Dethloff ¢t al DFHETT » + DK
BAAEAEEKCRE L7 10mg D) 2 2B EE,
28 H Bzl % lavaging buffer (154 mM NaCl # &5
5mM Hepes buffer, pH 7.4) T LTitkER 5
7. 150Xg, 10 4HEOL, MRS ZBREL R
5mM 2785 X 51z CaCl, iz, 33,000Xg.y T
HD, ZOLREXSP-DOSBCHERL . hE
1.64 M NaBr % &1r lavaging buffer 288, K& T
T 1 BRESPEE L, 100,000X gy T—BRE L LA,
Y 7 A% buffer TREHE, 60,000Xg,y T 2 FriEE
OULELREY Y —7 7 7 2 v FESE LK. SP-
A, ZoYy—7y 272V ES LY, Kuroki ef al.'®
DHEICHE > TR L 72,

2¢2+2 Native SP-D o8

L+ E »33,000xg & O B % 154mM  NaCl, 1
mM CaCl, #&%s5mM Tris-HCl (pH7.4) T¥#
{t. L 7= mannose-Sepharose 6 B affinity column'® iz
0L 7z, Mannose #& & E4 % 154 mM  NaCl, 2
mM EDTA #&%r5mM Tris-HCl (pH 7.4) THH.
#%, 154 mM NaCl #4¢r 5 mM Tris-HCl (pH 7.4)
%M, EDTA ZBELL. BlT5L51, Z0K
ECEKKS LBREShA2EBEERXSP-DDOLATH-
fo DT, T OHE4S % native SP-D & U,
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2:2:3 SP-D ¥EH

Native SP-D 0EBKIZ 2.5 mM iz b kX Hicr =
VERF MV v AL, b, MR oAk
LT 2mg/m/ © BaSO, &g, %R T 1RHER
Lz, 10,000Xg.y, 20CT30 0 MEDLL, EY
154 mM NaCl, 2.5mM 7 =v B b ¥ ¥ 2% & 50
mM Tris-HCl (pH 7.4) =88, 10,000Xg T 2 [AE
LEE# L, BaSO, &&ES % 200mM 7 =B+ Y
v A pH7.4) THEHELL. ki, HERELTW5
AHEE DB B SP-A AT 5 HMT, 5 » + SP-A
x5/ 7 e —3 ik 1D 6% % CNBr-activat-
ed Sepharose 4 B (Pharmacia #) b v 7y v 27 L
7z affinity column Z@B I 7. DT, i1+ vk
TENE, T4 EERED -T2/ A AEA, =
BT1REEHR L. 2,000xg, 30 5EHELE, A
B 2ERKM T &R, 154mM NaCl #&ic5
mM Tris-HCl (pH 7.4) BB L, ERZER TEF,
SP-D #¥EH L 7.
2:3 Ty bEHEE I EARER 0) 53 B X UF phosphatidyl-

choline (PC) M%ihEER

B I1 B #ERa v Dobbs and Mason'” @5 BHIZ¥ET,
=5 & 2 —+ (Worthington Biochemical #) LB,
FEEEEARREOCECI VL. SE LIk
% 10% (v/v) fetal calf serum (FCS, Hazleton #)
% &1 Dulbecco’s modified Eagle medium(DMEM,
Gibco fiDwiF#E L, EFEROHBEEZHEIL.
fa I B M B 2 10° & % 0.5 xCi/m{ ©3H-choline
(New England Nuclear Research#) & 10% FCS
%<ty DMEM 2ml WiFHEL, TIARAF4 v 254 v
v a (Ef£3.5cm, Falcon#t) T 20K, 37C,
5% CO,/air TH&E#, 1 mg/ml @ bovine serum
albumin (BSA, 4 k% T2) &% DMEM # 10 m/
THBL, T4 v valRFEFEL TV L B
*H-choline B 7 U f=. SP-A, SP-D, K U'12-0-
tetradecanoyl-phorbol-13-acetate (TPA, Sigma
# 00 nMDFFEEF T, S bic 3RERIEEYE, BHER
FER ORI L 72, 2\ C, Bligh and Dyer'®
BCIREMEL, &4 ofbEhORMHEELIEL
7c. *H-PC o5 Whix, % secretion (BB ORHHE
PE%, BEEWR R OHIRE O BT O RBRFT Tl 5 7B X
100) & LTEL
2+4 fifE 1 BB S R F A~ 0'*I-SP-A O binding

assay

it s X1 2 HE A 2 X 108 8 & 10%FCS % & i DMEM

T 20 BRI %, BSA 47 DMEM Cit& L7z
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BT, I-SP-A 0.5 ¥ 720 1.0 pg/mi R OIERE
SP-A, %7213 SP-D #fnz =%k, 37C, 5%CO,/air
T5 R E L. 0%, K#% washing buffer (100
mM NaCl, 2mM CaCl,, 1mg/m/ BSA %#4%{r50
mM Tris-HCl, pH 7.4)T 3 E¢E%, FE#EE2°I-SP-
A%BFELR. 9T 0.1N NaOH1 m! 2inz, =
BT 10 oEBER, BHLUCHEYERL, Miss
TS L7z B[-SP-A OSHEN 2 EIE L, 1251~
SP-A % Bolton and Hunter'® o7 CfESL L 72,
2+5 SP-D (Z%19 %'°I-SP-A ) binding assay

0.2~4.0ug DSP-D&%AXy FLiz=brtir—
AJE (1X1cem) %, binding buffer (1000mM NaCl,
2mM CaCl,, 20mg/m! BSA %4750 mM Tris-
HCl, pH7. D T30 40, 1vFa<—1rL7k 2°1-
SP- A (2 ug/ml) %&%s binding buffer &£ Hic
2B v ¥ 2 <— 14, washing buffer TH%L, =
b eer—RE RO SP-D kA L PI-SP-A D
G REL .
26 BRE®EF/OVIIS5T7r— (HPLC) 1245

native SP-D o4

BHAEBI# @ native SP-D % HPLC ik b 447 L 7-.
FHCL A5 A0.46X7.5ecm, By —f) REEL
655 A-11 Liquid chromatograph (H &%) 3 -
T, 0.1% 1+ 9 7 A BB RS 0% 05 100% D 7
b= MY AERBEARICED, WE0.5ml/min T
BHEL, 215nm CHEBEHEYHRE L.
2+7 Native SP-D N7 % / — LB HED O

Native SP-D 07 % / — AR BHE LS %, ~F9v,/
=—F 0 HEEE (851150 0.5, v/v) OBEHE AW
T K TEHB s =257 1 —CHH LI U VR
B}, Esko and Raetz?? 2t b5 _kitERE 7~
57 4 —THHL, Y vDEiTBartlett? ECHIEL
7.
2.8 41 SP-A F7z{33 SP-D A {Eal

RS » b SP-D #7202 SP-A 100 ug %, AAED
Freund’s complete adjuvant (Difco #) ¢*EE&L,
emulsion #1F# L, White New Zealand & & 4+ X
BB o BRIk 5 L. 14 A% &% Freund’s
incomplete adjuvant & HEiCHREANCES L. 28 8
BmED SP-D ¥ 743 SP-A ¥R N5 L. £
O HBRCRMLIME X B, £20HME» 5
Protein A-Sepharose CL 4 B (Pharmacia #) col-
umn AW T IgG REH L 7.
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2+9 Sodium dodecyl sulfate-polyacrylamide gel
ESAEE (SDS-PAGE) KU Western blot-
ting
R A EREE KSR O BT, Laemmli?® ©J
iz X 5 SDS-PAGE w T4 #iLic. 7, EREFUMIE
DERMREET 5 BT, Towbin et al.?® OIFTEIC
#£ © Western blotting #4775 - 7.
2:10 SP-D RU'SP-A NEE
Ogasawara et al.** 12X 5317 » + SP-D IgG =M
WY A v ELISA ik b, SP-D OEE®AT
feo1-. SP-A OFEE3, Shimizu et al.?® OFETH
i Tz - .
2:11 tDOBHE
EHEOEE I Lowry 29 12X b BSA #iE#EL L
Chirsile

3 B &

3:1 Native SP-D 38
5 v b BEEIR D 33,000 X g E O EEND, Ca’t
7 F¢ mannose affinity column izf& L EDTA TH
WX hi-Esiy, BXkE L, 43kDa 0EHE AV
F oz M E ht-(Fig. 1, lane D). Z® 43kDa &
HE X, Persson et al.'® »\$R% L1 SP-D 0EKbk
B LOBEE L —FH L. 0 43kDa BEEES XA
3 TUE " native SP-D” EFESZ LIZT 5.
3.2 SP-A O4HEMIZXTT 5 native SP-D DFZE
Fitifa 11 B MR s & o 3SH-PC b4 % SP-A &
native SP-D D&% llgkst L (Table 1). B

. fi FLBRER 3E

A B C DEFG

Mol.Wt.
(kDa)
94— = |
67— ==
43—
30— ==
20— *=
14.4— @ = o0

Fig. 1 Electrophoretic analysis showing purification
of SP-D. Proteins were resolved by SDS-
PAGE on 5%/13% gel under reducing condi-
tions, and stained with Coomassie brilliant
blue. Lane A ; molecular weight standards,
lane B ; supernatant of lavage fluids after
removal of cell debris, lane C; supernatant
of lavage fluids centrifuged at 33,000Xgay,
lane D; proteins bound to mannose-Sephar-
ose column and eluted with EDTA (=native
SP-D), lane E; proteins eluted from BaSO,
with sodium citrate buffer, lane F; proteins
passed through 1D6-Sepharose column, lane
G ; final purified SP-D after delipidation with
1-butanol.

SUME (1.3%£0.4%) K1, TPA TRE S hics i
(15.0+3.0%) 1zxt LT, native SP-D D E 37D

Table 1 Native SP-D veduces the inhibitory effect of SP-A on lipid secretion by alveolar type II

cells in a dose dependent manner

9% secretion of

Additions 3H-phosphatidylcholine® n
None 1.3£0.4 6
Native SP-D(3.0 xg/ml) 1.6+0.6 6
TPA(100 nM) 15.0£3.0 6
Native SP-D(3.0 ug/m/)+TPA 14.0+2.4 6
SP-A(1.0 ug/ml)+TPA 1.7£0.6 6
Native SP-D(0.1 yg/mi)+SP-A(1.0 ug/ml)+TPA 1.8+0.4 4
Native SP-D(1.0 ug/m/)+SP-A(1.0 ug/ml) +TPA 2.9+1.0° 4
Native SP-D(3.0 ug/m/) +SP-A(1.0 ug/m/)+TPA 5.3x1.1¢ 6
Naitve SP-D(6.0 xg/mi)+SP-A(1.0 xg/ml)+TPA 5.640.5° 4

2 Results are expressed as percentage of *H-phosphatidylcholine secreted(mean+S.D.) by alveolar type II

cells
b p<0.05 when compared to SP-A+TPA
¢ p<0.001 when compared to SP-A+TPA
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BRishote. SP-A LT CIERE SRTW5Y O,
TPA ClRE X N *H-PC D4 W% 1.7£0.6% £ 58 <
I LA, 2 SP-D % 3 ug/ml OBRECHRINT 5
L, SWMEEBCHEMNG.3E1.1%) L, SP-F-AKL?
PC s R %2 B &8z, T O native SP-D i
X5 MEITERE, SP-D oBE&F L TEELL, K
yz, 25[-SP-A o ffifa I IR = B O G T
% native SP-D D g#E 4 & L. Native SP-D 12,
BE O IEES SP-A LR, PI-SP-A Offifa IR
R~ DR R BEREE CIH L (Fig.2). 37k
b, native SP-D itk 5 SP-A 044Gtk oI,
fififa 1T B ARa 2 2R~ D SP-A ot BREE R
X VC’:‘E‘f% & ;EE\%’Dj’LfC
3-3 Native SP-D & SP-A MiREEH

Native SP-D ® SP-A &g o MGz R &8
T 5ERF B L (Fig. 3). SP-A+TPA GHnkc
5135 *H-PC WD % secretion % 100% & L CHH#Z
¥ast U7e. Native SP-D O¥Rinic X b, % secretion
59 2.3 fswen L (Fig. 3, B), SP-A o&¥#iEts
Pl Uze. FED native SP-D % 100°C¢ 10 &, fn
AR L 720% (Fig. 3, O, KUY SP-D IgG Hhnks
(Fig. 3, D)z, 9% secretion #3% 4, control 1.4
2, KO control L[EfE& 72D, native SP-DicX %
HENIRE LI, 7% 7 — A% SP-D X SP-A ©
A EE 223 (Fig. 3, F), Zhicx L native

100 T T T T
80 I -
2
5 60 | 1
=
7]
B 40 + i
3 native SP-D
20 ) -1
SP-A
0 [} 1 1 1
0 10 20 30 40 50
Unlabeled Proteins (ug/ml)
Fig. 2 The effect of SP-A and native SP-D upon

high affinity binding of '*I-SP-A to type II
cells. Type Il cells were incubated with 1
ug/mi of #I-SP-A in the presence of 0 to 40
ug/mi of unlabeled SP-A or SP-D, and the

~ amount of 2*[-SP-A bound to cells was deter-
mined. Values are expressed as percentage
of labeled SP-A in the absence of unlabeled
proteins (mean=S.D., n=4). The bound
SP-A was 87.6+17.2 ng/dish.
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SP-DmbD 7 &/ — ARIEEES T, 7% /7 —1iil
i native SP-D & RREEC SP-A OEYiE 2
L7 (Fig.3, G). 7%/ —1fhiitho SP-D i3,
JEES; SP-A K O native SP-D & £z b, *[-SP-A
Dl RIS AR~ OfS & & HIE U fohs - 7o (Fig.
4. =t rere—x[EECDSP-A & SP-D OHE
ER oS TIE, %1-SP-A 13IEEEE; SP-A R U T 4
7 = VRO SP-D k& Lk 7chy, native SP-
D ciBERFE kS L (Fig 5. BLEORR,
native SP-D 1= X % SP-A Dl 11 F fifa s &k~
4 A2 ;- native SP-D 226 7 & 7 — L CHIH &
NAEGICL - THEIND EE bR
3:4 Native SP-D W7 % / —/LEBAMES O
Native SP-D # C1 ¥ » 5 2% H\ 7= HPLC T4
FL7ckE®R, Fig 6-AIRT X5k 2 20 peak(a &
b)AERD B Ltz SDS-PAGE i X 25¥7 T, peak b
1243 kDa OBE—BEB v F&R LI, peak a ik
BHHNREREAY P 2RDahote. 74 /7 — i

400

300 ' _ T T

*

% Secretion
(% of Control)
N
o
o
T

100 T

A B C D E F G

Fig. 3 Factors influencing the effect of native SP-D
upon the inhibition of *H-PC secretion by
SP-A.

* The value of SP-A (1.0 gg/ml)+TPA
(100nM) was taken as control (100%).
9% secretion of control was 1.5+0.19%
(mean+S.D., n=3). Values are expressed
as percentage of control. ‘

A ; control.

B; A. + native SP-D (3.0 ug/mD.

C; A. + heat-treated native SP-D (3.0 ug/
mi). Native SP-D was treated at 100°C
for 10 min. )

D; A.+ anti-SP-D IgG (100 gg/ml) +native
SP-D.

E ; A. + control IgG+native SP-D.

F: A. + butanol-extracted SP-D (3.0 pg/
~mD).

G ; A. + butanol-soluble fraction from
native SP-D. 2.0 nmol/m! of phos-
pholipid was used.
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Fig. 4 The effect of butanol extraction of native SP-
D upon binding of '*I-SP-A to type II cells.
Type II cells were incubated with 0.5 ug/ml )
of [-SP-A in the absence or presence of  Fig. 5

proteins.

* The value of '»I-SP-A bound to typell
cells without any addition was taken as
control (1009%). The bound SP-A of con-
trol was 55.4%+10.1ng/dish (mean+S.D,
n=3).

Values are expressed as percentage of con-

trol. 20 xg/ml of each protein was used.

A : Control B : Unlabeled SP-A

C : Native SP-D

D : Butanol-extracted SP-D

FLIRER B
native SP-D
B SP-A
butanol-extracted SP-D
0 1 2 3 4 5
ug protein spotted
125]-SP-A binding to native SP-D. !?°[-SP-A

(2ug/ml) binding on nitrocellulose sheets, in
which there was 0.2 to 4 ug of either native
SP-D, butanol-extracted SP-D or SP-A, was
performed, and the radioactivity bound to
each nitrocellulose sheet was determined.

1.0
A. [M.w. r i
(kDa)
o
67- -
3
E 30- -
£ 0.5
2 20- w s
~
>
g H-- Y
1 |7 :
< 7 _—
ol ®
s 'E <
k! £
& 0.5
/’"‘/ 1;
0 30 60

Retention Time

Fig. 6 Analysis of native SP-D by high-performance liquid chromatography (HPLC).

(min)

Native SP-D was iso-

lated by column chromatography with mannose-Sepharose 6 B from the supernatant of the lavage fluids
obtained by overnight centrifugation at 33,000Xg. Native SP-D was analyzed before (panel A) and
after (panel B) butanol extraction by reverse-phase HPLC and eluted with a linear gradient of 0-100%

acetonitrile in 0.1 9% trifluoroacetic acid at a flow rate of 0.5 m//min.

Absorbance at 215 nm is shown

as a solid line. In panel A, the eluted fractions (peaks a and b) were further analyzed by SDS-PAGE
under reducing conditions (lanes a and b, respectively) and stained with Coomassie brilliant blue.
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H# o SP-D it peak b ic—F+5E— peak L7
(Fig. 6-B).

Peak a 3EABE T BEE & E 2 bhiz. Peak
aD—RTHEE 7 v~ 17574 —IHBESTTE,
) VIREEEEREB A, fllitav AT e,
IVATFe— AT, BB, FVZ7)x)
KA b, Native SP-D icit, SP-D 1mg »
7= b 745+186 nmol (SP-D 1mol %7 b 32.0+8.0
mol)(mean+S.D, n=4)D ¥ VIEEI A L Tiie.
Foy VIEBEBREMYY—7 7 27 2 v » AL phos
phatidylcholine (PC) BEER LG TH D, #H8%% b
¥ 7z (Table 2).

35 SP-D g%

Ll Eo#sE, native SP-D icik, BB ORFELZD
LR7eDT, ThE3bicFE L. Tbb, native
SP-D @ BaSO, ~ORER V7 =vE7r V) v ALk
HEHEITI, BV THEREOWEENEETE
7t SP-A #BrETHHEMT, SP-ARKTH5E/ 2
v —F A% Y F v ¥ & L affinity column i
/LY, 1-78 /7 —nic X b BlE %I 7o, £BEH
ByFgo> SDS-PAGE 4#icik, Wihd 43kDa 0B —
fetv KRR U (Fig. 1). ¥ SP-D 2#E L LT

Table 2 Composition of phospholipids associated with

native SP-D
Phospholipids Composition (mol %)
Phosphatidylcholine 84.8
Phosphatidylinositol 7.3
Phosphatidylglycerol 1.6
Phosphatidylethanolamine 1.4
Sphingomyelin 1.3
Lysophosphatidylcholine 1.0
Phosphatidylserine trace
Others 2.4

Values (9% phosphorus) are means for two different
preparations of native SP-D.

5y by —7 7 7 &2V NEREAEDSP-D) D L ZORFR 357

FRBL L Zopimig iy, SP-D SEEAMKIGL, SP-A%
ST EBE & G Lisd»ic(data iR E7av ).
3.6 filiki%®mho SP-D, SP-A 2

FgE e @ 33,000 X g i® 0 BIE L0, ThZho
B IC 4 ¥ 5 SP-D & SP-A 2 & L7 (Table 3).
SP-A (37 v t —EOMEERFIZ, 91.65+31.15 ug
(mean+S.E, n=3)4&zhTkb, £099.1%»kiE
WO EE L. —f, MEkBKR+FoSP-DEIX
11.31£0.43 ug T, SP-A D 1/8 THYH, SP-A &
e BEE S 71.1% 5 FEL, SP-D & SP-A D
IR N EERE R OB b A e BV RS bz,
3.7 BRECH— o) SP-D, SP-ASE

5 v} —EoflisEsik— o SP-D, SP-A&E&
#{l%E Li (Table3). SP-A 11209.84+6.55 ug ¢
BHoteDict L, SP-Di346.13+1.64 ug &, SP-A
D15 Th D, ML weRTsmMERE ELE
Bivo Tz,

4 % =

SP-D Al Bk X b &5, W hsEKE
BEOBTHY, FOFTHRITLGly-X-Y oRERE
(25— 7 VIS PVEET S0, 2, BEES
A AL, Ca’ OFE FCEIIZ a-D-glucosyl Beft %
BFTHEE LMIEETSH. SP-D il Lotz
WT, By —7 72782V VEREEOD SP-A LiEEHE
Bb v, SP-A X BRSOy —7 7 2 £
v S OREE® RO B Mg~ ) VBB D
ALY EA xS B, ZOWMERDOREITIT,
FUBBENNWEAEE 2 LR TW5Y. SP-A LD
BOIEFEE & & SP-D DA ERIIE AL < T
TH5. KBFZEIL, native SP-D & SP-A 0 E#iEdt
PHBRE TSk, SP-DoAFAERYER

25—

- L.

5 v hHEEE D 33,000xg =L EE LS, SP-D
DB R4 EE%FI A L T mannose-Sepharose column

Table 3 Contents of SP-D and SP-A in lavage fluids and homogenate of rat lung ‘

Lung lavage fluids (ug/rat)

Lung homogenate (ug/rat)

Supernatant?® Pellet®
SP-D 8.45+0.69 (71.1) 2:86% 0.74 (28.9)- 46.13+1.64
SP-A 0.79£0.50 € 0.9 90.86+31.07 (99.1) 209.84+6.55

Values are means=*S. E. for three different preparations.
Values in parentheses represent % of content of each protein.
a2 Supernatant and pellet were obtained from lung lavage fluids by overnight centrifugation at 33,000 X gav.
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1”& b native SP-D #4#E L7, Native SP-D (3SP-
A LRy, FRRIEMES SO PC 4R aHH w3,
H SP-A =k 5 PC W0 MFIrE B 2 BE &G
Pl L 7. &fe, 1251-SP-A Ofififs 11 E fifla = 2 e
~DFEEIL, native SP-D 0EEIEFEL Tz h
oo TORERND, MRRIEHRZAE~DSP-A DO
&M, native SP-D offfEI X hfH=EX h, SP-A
ZREENT B PC SO IMFEISIRS OB HBEE X
RBCERELZLNRS, L EOEELD, 1) native
SP-D i3k DB MlE Lo SP-A 2B, HBEED
ABCHEETAHI LX), SP-A LT RMRED
WEXHEL TS, 2) native SP-D 3SP-A LS
L, SP-A 5 FOZBEEATMEY T vy 745, L\s
5 ZODEMSE 2 bR, ThbORHLEIETS
HEYT, native SP-Dic X % SP-A 4B 1% o8k
BARE L. Ml iHiass5o PC 48, native
SP-Dinbd 7 2/ —AMBEES REWNT 5 &,
native SP-D 7R & (ZIERIEEIC SP-A 04 gtk
RIHIL, MieT 2 Ao SP-D i3, SP-A o
EMERICS BB RRIZ S Iah oo, DLEDRERS,
native SP-DiC&Ehb 7 & 2 — LA HIEES S, SP-
D OfFFICEERBEENSS - & &R L5, Native
SP-D 3'*°1-SP- A o fiifig U il ~ ot &2 I%I L,
15[-SP- A L BEEREHCEA L. ZOEEMD,
native SP- D iz X % SP-A £4iEE oS3, native
SP-D 7% / — AR EEEISG & SP-A2EETHZ LI
L0, SP- A OZBBHEEIAL T = » 7 Zh, Bila
ARG ~D SP-A DA HES Rzl diRET R
HDEE LB
SP-A DAEMIE B ER 5 2 % native SP-D 7 &
J — ATEHESG® HPLC et s &, 72/ -0
BB &7 & 7 — AR O SP-D B b2y
Bl 7&/ —ATBEEES R, v VIEEYEER
BES ETHEEThH-k. F0 Y VIEEHERK T PC
2 85%THY, vr—7rr VD) VIEBREE, PC
DBERSGTH - . ¥ 7, phosphatidylinositol (P
D HEHNE L, phosphatidylglycerol (PG) 11{&E7s -
7o (PG/PI F3.0.22) 23, Thids ) 2Bk 5%
BrE2HbN5., £, Kuroki and Akino®? it
SP-A #:dipalmitoyl-PC L B BN ET5 2 &l
# L7, Native SP-D k#E&-3% PC ho Rz 5T
RIS T E b 72 h%, native SP-D icfES& L
- Tw% PCIZSP-A2MERTHZ &Lk b, SP-A ofii
OB E~DOEGEENER I EE LS
na.

FLIRE SR

MBI v X b M L 7= native SP-D 1334581
SP-ADEREMHI L, HLSP-D IegGEET T ®
SP-D O#HEEMBHE X 7. o0& b, native SP-D
OFEERBIC~ 75 VRIS —MBIS L T B 2 & 48
EZzbhie. Tihbb, MEAE, B35 11IeG B
2 X b native SP-D ic#E& T 5880 AT v v
7 ERTREM L BEETE R, L L7eats, native
SP-D X » FhiHH L 72-JBE 2, HiHRTO native SP-D &
BIERABREDOEERD T L xE 2 DL, SP-A D&
WiEEOEENC L SP-D & EEOBENETHH S
EE2bRB. Tiobb, 33,000XgEOEO LBES
EHFT % native SP-D i3, IBERESL, oRE
(BZ B IXPC) A, native SP-D 04 iEMFRIB 1z
LD TEERERLYF O LWTRB IS,

“D\T, native SP-D 235, SP-D ofE#l 43272,
SP-D O¥s8iBi L TiX, Persson ef al.''? ©HLE,
Tiohb, LS E 48,000 X g. T 30 4, ELE
DOENS, EDTA X ) SP-A RUSP-D #HiH L,
BaSO, ~DEFE, RO 7 =vEBFr Y v acksEH
#%, Bio-Gel A15m &\ e 7Z A EGERA T/ HER
BEINTVS. B3, TSRO 33,000 X g Hl
B®o EE»L, BEESREYFIE L, mannose-Se-
pharose column IZ X » native SP-D #4581 #-. JF
LR SP-D, SP-A £« DEBDERENILELS
&, Zo33,000Xg BOEDOLER -2 LT¢, SP-
D oftEx L, LT, SP-A oREYR/IRITS
TENRTELEELZLRD. KE\V-T, BaS0, ~DH#H
BRO27=vBRF b)Y A BB T st O
%, BEORENEETE R\ SP-AKRED KT,
iy PSP-AE/ 7 e —FAHfEE Y F VN ELE
affinity column @@ X8, SP-A %#fk*EL7. SP-A
133,000 X g WOLED EEHME (0.9%) BELTE
D, SP-A%BRETHELENDDEELONS., Z0F
ETRHELLSP-DIcN+5E) 7 v — 3 AT,
immunoblotting ¢ SP-A #F# L /e -DT, =0
BEUARI L b SP-A B rchEIhic & Bbhs.
BT, 1-7% 7 — Mz X BBIER 1T fn\ k8L SP-D A%
Bohte. Persson ef al *19 & EHEE S D SP-D
THBEL T30, SP-D AL 5IEE BT S
EEERD DY, AWR TR UDTIERL L.

$1 SP-D #ifk % 7z ELISA ¢ SP-D E48IZE L,
SP-A B L DB AT - e, k& SP-D oA
2 (T1.1% 1%.33,000 X g LD R iR b hi-.
ZOFERIY, Persson ef al'V 2GSRI —F L
7z. =75, SP-A 3T D#799.1%2% 33,000 X g %
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DIECEE L TR Y, FHEHED 33,000X g &0
OWENE, TEERBES SN HEOEECES
DENBE LTz, ket~ D SP-A L
SP-D 0I5 1 Th-tehy, MEERFOmER
BoOhIZHE 1 Thote. ZORKER WEREEOM
AN TR T BHMOEETRTIDOELELLNS.
TEEESICHEET S SP-D BB AR EEL T3
725, = o SP-D miRkEE native 7c SP-D OfFEMREL
%2 bha, SP-D & SP-A L OfEEIZORENL
HAThDHERHNE SP-D o4ABPHERIFEAELLAR
BCH BN, KL SP-D 05 BES o4 B
T AHEEY SP-A L BT A LItk b, XUHTSP-
D oABEHERE, 2% v EERECEENREIERL ..
% 72 SP-D & SP-A OIS OB EH ST B
Clicky, MEABOABENFEEOEV-ERELE
7o, S &b, SP-D oG ME iR 75
LDDBETH 5.

5 #& o

Native SP-D %5 v st & v 8L, Mgl
BT RGBYy—7 77 2 v FWCRETEEY
#af, T SP-D R, oA A R L
ITFrermdfmasr.

1. BE®SRE%FH L Cnative SP-D #4581,
R TTEL AR 2 5 o PC St 3- 2 B v L e,
Native SP-D %, SP-A iz k% PC S iboiHE B %
BEICEEIL . 2Rl native SP-D & SP-A »%%
G LR, SP-A Offifa I MRZ AR~ D& »
HE I hict-bieRBE LzEE 2 bR SP-Ad
native SP-D o#5& 1%, native SP-D o 7%/ — 7]
BWHES, TobbBREEYNLLEAETHD I LAVR
®WIXhi.

2. Native SP-Do 7 % 7 — i igE R, v vIEE
NERLSTH ot T, SP-D1molicy vIEE W
2molEELTED, FD#85%ILPCTH 1.

3. Native SP-D % X 512 H L 7z. Native SP-D
%, BaSO, ~EERLYD, 7=V ) v ATHEH
L, SP-AciddsE/, 7 n—FAPEE ) FVIEEL
7= affinity column Z@:@BEL®D, HEEL1-7T2/7 -1
CTHifE, ¥8 SP-D #74.. Z ORKH SP-D ittt
HifhiL, SP-D &R 2.

4. WD 33,000x g @m0 L LB EERD
SP-D & SP-A OHERITH bNERE- Tt Fided
o SP-D iz SP-A D# 1/8 THote. —H, fiit
& — b0 SP-D X SP-A D 1/5ThHb, Hia

Sy bl —7 7 2 2V b BAEDSP-D) D & OfFR 359

W35 SP-A, SP-D 04t iz b &
PR Z it

5. SP-D 3, BHELES LRENEERNFETYE
L#Ex bh, RFECR LI SP-A O4YERE O
7%, native SP-D DEED—2TH B Z EHTRBRIh
7.
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BNt & F LR AR 1 MEHERAIIC
s 7.
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