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fith—7 72 % v &ECOSFHEE & ABEFNIE DMK
— 7% B X UMRESEEE RO & RV
FRSEI R & A —

SRKFEEMELRART: - BEFRE (IE M B#0E)
X H £ =

H¥—77 2 5% NEHC (surfactant protein C, SP-C) 1, Mitr—77 2% > b3 VIREOBEEHEL, MEOIUGEN
FEDLEDICATREEFTHL EELONT VS, SP-CIE2MOBIKMERE, T4bbE26EDT IV EPS%L5 e
9 7 AKEE LSV M —LEEELTWAS, FOERBEICOWTIEAEZEE ., BIE, ITREEGERNEDREZH
PHEHAY— 77V RHEETAI AT, SPCOEABFELMET LI LPBH LT, EF, MLEDERE
DREREEEICIE, SV 3 b4 —VEERVEAEDSP-C (mSP-C) £ mSP-CHEA L7 L BN SP-C pSP-C) DHFLET ST
EFRWERENT. SEEEFE, SPCOMEL ABBBOMRLRETSIENT, LA mSP-C, pSP-CH & UEH D SP-L
(@SP-C, 7# %) *FAVWTHEEEY— 7725 v PEAERL, WHREGEEREZEL TV 7 HFRBBMFIHKS LT, Th
LR A Kik L7, &8, SPCHEUNOBSELTIE, 7y0F—772 % P EAEBEAR) YIHEORAW AW
7o BARESES 25 cmH0 08B E L ATLIR T T, SP-CHAEMFFELZVWD D2RE LB oREE, 73510
ml/kg ®ESEM) Th o7, 72, mSPCEFEMLTIFOFRIASN e o7z, —F, nSP-CE72dpSP-CE2%ETH
WY — 7725y MIZFR PR U307 ml/kgBE U184 41 ml/kg &, RI2EICHNEREICREVRAELRF S L.
LllEosEese, SPCOEBMERIZIZNVI M —VEFNBEELRFHEEZ L CwbelERmanl., F200 3 M —VEIFR
BLTWTSH, o~y 7 ABENEFEET VMIEBERERTLERSNL. LzdoT, SPCi}, ¥—77248 10D
IS THL) VIEEOEEOMIC2 o OBKEEETHELZLEMED, REEEEETAIROURERESELHELL
TWAHbDLHEESN,

Key words pulmonary alveolar proteinosis, surfactant protein C, polymeric form, monomeric form,

palmitoyl residues

Witr—7 72 % > M3, MBOEEEDZ RS s TREN
ZETFREICEOPETHHY, FLLT) VBEMEY—77
7 % v F&RB (surfactant protein, SP) » 50 E%Tb\é““”’.
F7:SPICiE, BkEDAB I UD (SP-AB L USPD) & Bk
DBBLUC SP-BBLUSP-C) ODHEETHZ EHFHL ML
S2TW5?, BEOLIA, RERNZEBPEEH/EHIIHL
TSP-A & SP-D D542\ As, BkHED SP-B & SP-CHEAR
TARTHDEZLZBNTVEY, Lal, ThboBKHESP
OERBRE, L ISP-CL ) YIREDOHEMEMICOWTIE,
TRREmFS R,

—%, ZMEIEILEEEEMEE (acute respiratory distress
syndrome, ARDS) DEHIZIEKBDOALIY—7 725> b3
DETHY), MEBRIERE LD, Z02H, SP-CERE%
DU ED NLTEHIE, ARDSOERICKECEMRT 52 TH
A5, SP-Clt, 267 I /JBLY) RBBAREDa ) v
AREBIZOBEOEAMET I/ BIO LN oBEL LT

12461 H 6 B5ft, 1243 5 6 HZH

BP0 F KGOS ER L6 FBICHFATHV AT AV
Zid, VI R - VERFAIRATAEALTWE WY B
T, 2O/ 3 M = VHIEARERBICLER S OrERE
FREBETHE, LIAoT, NIV I M —VEIEERWSBED
ez, ANIHiv—7 7% > FoRRB LTEL ORBREIR
ftyzdnEZLND.

VEE, MRS S (pulmonary alveoral proteinosis, PAP) "%
LOMBNESWICIE, SV I M -V ERCEEED
SP-C (monomeric form SP-C, mSP-C) ®RFE LSV I A — )V
A58 % K\ 72 8K D SP-C (polymeric form SP-C, pSP-C) O &
FNTVEIERESRI B> TELMY, SEEFITLILO
FEIWEEL, SP-CoBELFHOMBRT MHTSHMNT,
TE# 7 SP-C (normal SP-C, nSP-C) % i\ YRR L 7= Bl —
7 7% %~V (reconstituted surfactant, RS) & PAP 8% ® mSP-
C % pSP-C % Fiv> TYERL L 72 RS D A BRRBERE % 7 W F R FNGF
EHWTHRE L7,

Abbreviations : ARDS, acute respiratory distress syndrome ; DOPC, dioleyl-L- « -phosphatidylcholine ; DPPC,
dipalmytoyl-L- « -phosphatidylcholine ; Lyso-PC, lysophosphatidylcholine ; MNS, modified natural surfactant ; mSP-C,




Bit—77 2% v NEE COSTFHE L £ BN EE ur

MHs L UHE
[. ERO#E
1. MIRAKY—7 72 %+ (modified natural surfactant ,
MNS)

HlEs 7y HI R A AR THRIE L, EINSAeR
b, #El (150X g, 109) THIBEES 2 BRELE. RkWT,
EiE%2000 X g, 4CTTIRMELL CkiE (BB 2HHWML
Pz, TOBECREEBERVELCERL-ABBIL OOk
MLEAZ 7= 2:1, v:v) DRGWEME, FOhOHK
WEEE (EX LTSPALSPD) #B%ELEY. 206, 7t
bR X 0 R R T L AT U — VR IRE L,
BLzb?D%MNSE L7,

2. SP-BB X U'nSP-C

FY, FEEBRLAMNSZ 700KV AERAS ) — L (111,
v:v) ORAEBEIZS%OEHATOINGERE N2 2SI ERL
2. RWT, E77F v ALH604 T 4 (2.5X 80 cm,
Phamacia LKB Biotechnology Inc., Uppsala, Sweden) % F\ 27z
AGLIETETST7 4128, 42 mlTOT0RDREE
SEH L 2®, Z0OBOBEMEIZIEIMNS 28020120
WeREKEr ZOT EHAL, HET 40 ml/BEREIZERE L.
SRR U-2000 (H 7, HED) THIE L7854 (280 nm) @
WHEIZED, RBREES19~23FDHKE % SP-B, 31~38%
DEHENSP-CE L7z, &8, FERBENORKBO—EIzoN
Tl Swank 5 DFFHEMIZ & ) JERICIREE T SDS-PAGE #4772\
MEEXHELAZ. TZ7UNVT I FOBEIZI25%T, 1L—1
HEWVOBEHURIX10 gl L. $72, BEOGHES
Bartlett D FE2THIE L7z, 20, REEHOE % &SP
T L, BAEIEE % micro-Kjeldahl =2 THIE L7 5
2, EBICHERTA2EFCLEOBRBICEI LT E-75CT
HREL .

3. mSP-C3 & UFpSP-C

mSP-C & pSP-Cid, 2% D PAPHEE G0+ HIES L 465
1) DI S8 Lz, &5, Mikki, HErENE
LTEBEEKRKEAVCWTITDNADDTH LY, KREOHE
WE2000X g, 4CTIREMELL, BoNIiEE—-75CT
RELZ. ¥, MBEORE*—EL, WsEEO OOk
WAERY )= 2:1, v:v) DRAHE A TRAKMESE %
TR L7z, RWC, WEEFALHE 96207 0574
— CBIVERIEERIE) VT LEOBKES A 67 KD H
BEICOEME L, REES18~23F0 b 0 MiREME
3@ SP-B (papSP-B), 26 ~29%F Db D% pSP-C, 32~ 40%
DL OEmMmSP-CL L7z, &SPOMBEDHEREEDHRED,
MNS Hi3k 0 SP D5 & AR D i TH o 72, # 0K, mSP-C
& pSP-COFMEEIZ 2 W T HHIET 5 7%, SDS-PAGE 123k
TREEE ANH PV Y ) — V& F 7B TR T o
7z, %SPid, FNFNRE—F LI LERICEHAT L E T,
AT L0 TTT 4 —OBFEECEP LT T -75CTH
FL.

4. VI M —VEORIE

nSP-C, mSP-C B & UFpSP-CIZfEA L TWwA/NIV I b — L3k

DEHF RIS, Morrison DFIE? 28T X ZHE% 0.1 MOKE
L7 7 A THKSRL 2%, =79 LiEIETAFMELS
Aru<v b5 74 -THIEL.

5. RS

FEBRTE, BEBRLSPBOSHEZ S TH—IC L7297
FEORSZMER L. Thbb, BERSELTIE, FRYAS
VIMPANVMERT 75 YNV a1 » (dipalmytoyl-L-« -
phosphatidylcholine, DPPC) (Sigma Chemical, St. Louis, MO),
EEYF VAL NVEFAT 7 FINa) r (dioleylL-«-
phosphatidylcholine, DOPC) (Sigma Chemical), 3 & U9 H
RDRAT7F VN7 = (L a-phosphatidyl-DL-
glycerol, PG) (Sigma Chemical) ®3FEFED Y VJRE % v /2.
9, IRHEZUOFIVALZHEREL, DPPC : DOPC: PG O
BEEIAT60:20:2012%5 L9 I2BE LA K0T, oY ¥
REDRAWIIMNSH®EDOSP-B (AL 270 757 4 —
DEFEPEBENL72d ) £0.7% (w/w) IBINL, SP-CES %K
W/ZRS (0RS) & L 7=,

ORSIZ, nSPC (BT AL 20T 757 4 —DBEIZE» L7
YD) 1%, 2%BLUI%DTHRML, FREN% nRS-,
nRS2B L UnRS3& L7z, [HEIZOoRSIC1%, 2% B L TU3%
HTmSP-CEWEML, mRS-1, mRS2HB X U'mRS-3 & L7 ¥
7zpRS-1B L U pRS2 & kD HFETIEB L7z, Lo L, pSPC
DEPFARLUI2HpRSIIEAET LI LA TELR Dok &
NOHDRSE, BEREREL THELBRE LR, #ETHRL
THRFL, EBRCERT2BIZERAE KRS 50 mg/mlo
WETHRLA. 2B, ZOSKREDPHIE, 25T ORI
R 72D 0.1 NOKEELTF b 1) A% IRZ T MNS O & 7
U pH (5.5~ 6.5) IZ3K#& L 7.

I. BRAFZOBAEHDRAE (VY FRFEEVAEER)

1. FEERL (MNSIZ & 5G| FEORSHICET 2 HRE)

EER1 T, ARI20PD - FRUTEF T HW-. TE27
HE (26 H22B:/# 206 27 H 5 OFIEYHF (AABRIE,
B R 031 A1) 3E XY h SV E ¥ — L 50 mg/kg D #
ETHRE L 2%, TEORCRART I LS. BEFOKE
EER, BERIZOSmgDRY ML E Y — L EES L, &
HFIZIBGCOEBA=2—LVEFA LK., Z0#%, FEOKF
(3~ 10%0) ZEMEAICMNSE L A EBED 2HIZS 1T 7. MNS
# (n=10) (2l&, MNSOS¥IR (B, 50 mg/ml) % 100 u1d
TEENICEAL, WHEE =10 OFEN3ML %S L%
Mmoo, Q#L%U)&%##T L7z61FiE, 37T CILfR - - iR s
WEEE DL BRI LR SO REE T Io s ¢
7.

TRTOIFOWEMA R BRI T/8r 7 127 L 0.02 mg
CIEIERICES U OB R JREI L L, MEEE L A REROM
BHBERAERBEL2. ADRERE 233 —-K900B
(Simens-Elema, Solna, Sweden) % vy, S KRAE (peak
inspirarory pressure, PIP) (I{EBIE 2 £ 2 5 2 £ CTHHE L.
WS 1400, R EIFPROBBIIEL : Li@ELL.
NI RRS, ROO 15, [EPICES L7 3UE %00
MZETHEHET A L 512, PIP%230 cmHOWREL:. 20
#H D155 EIE PIP % 25 cmH,0 12, XV T54% 1220 emH,0,

monomeric form SP-C; nSP-C, normal SP-C ; PAP, pulmonary alveoral proteinosis; PG, L- « -phosphatidyl-DL-glycerol;
PIP, peak inspiratory pressure ; pSP-C, polymeric form SP-C; RS, reconstituted surfactant; SP, surfactant protein
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Fig.1. Recording system for tidal volume of immature newborn rabbits. The animals were tracheotomized, treated with various
surfactants, and kept in multiple plethysmographs (capacity = 10 animals). They were connected in parallel to the respirator which are
set at a mode of pressure-controlled ventilation. The tidal volume was calculated by integration of pressure difference across the resistant
tube attached to the plethysmograph. Diff. press., differential pressure ; O., oxygen ; ECG, electrocardiograph.

15 cmH0 LT &8, BRBICHU25 cmH0IC EH SE, £
DM, SHFMIFPIPCORARZTWEL . BEEE, &R
BEICHRE L -RRENENS®ROEE» Z2ERIEZH (TR602,
BAXE, HR) THREL, FOHNE#H92E (AR601G, AX
KE) WWEATRD 2T (K1), 2B, FEFRFIEATIFRESEOD
BAEEERER L, BELCMEEEFRENTHWEZ %
i A

BREWNER, BBFOLER TR L CLIREAT120/5 2
roborEFEEYEHELE (7Y FRABFOLEEDOE
HEIZ240 ~320/49). F0#%, BEORY PNV ESY — L E
BEIEPCIR S L O T 2 Bk L, BN a0 s BT 1%
Bl =B, KWERDIEFE, BHEHLED SR L.

2. FEE2 (RSIZ & 5 SP-C DAEIE & fEHE O AR OMETD)

1)nRS ¥ —X

nSP-C DHERE % -2 720 1 2RBE 27T HH OS5 POMEIE Y ¥
o AR RNOKAEFELH L, nRS1EE @=7) , nRS2F
m=10), nRS3H (n=7 L oRSH (n=7) DATITEELIZD
W, BECHIDT A RSOSHEGE (RE, 50 mg/ml) % 100 x1d
THERWICEAN Lz, BRENESRIHEOFERL L FRIZT -
7275, PIP % 25 cmH,0 (3% L - DHA R 1L, BEAFBER
0N EOEEIRA L7, R BHEL R, JWERSLREFD
BT RASHEETHLER A & B4 L 72,

2)mRS 1) —X

mSP-C DHERE DAL, SFOMEIRY 5 h Sk sh
GERTOKUBTF LAV, FNLFEFmRS-1H =17),
mRS2E n=09), mRS3H n=7) L oRSH (n=7) D4FIZIE
PEBIZDIT, BACHBTARSZ2HS L. #ERE, BKE
DRPEE, K7 —F —ONEER LI, nRSY Y - X LFE—D
FHETiITo 7.

3)pRS ¥ ) —X

pSP-C DEEREZ RS 728, 4POIFER T & ) AFF24 7

Fig. 2. SDS-PAGE (12.5%) profile of unreduced and reduced
stages of surfactant proteins. I, surfactant protein B isolated
from patients with pulmonary alveoral proteinosis (papSP-B) ;
I, polymeric form surfactant protein C (pSP-C); I,
monomeric form surfactant protein C (mSP-C).

DOFPETF 2B L, pRS-1EE (n=7), pRS2H (n=10) B &
UoRSHE: (n=7) DIFEITEIELITDIT, B4 IIHIETERS%E
#%5 L7, %3, RSOMBUIOERBSEMIE, nRST U - X
RmRSY ) — X EF—IZLT.

. ##EH0nsg

FEB L PRAEONEHEE, PHELEERETEDL,
RO OB ORI, S¥SH % 1T > 729 X Bonferroni 0%

BT A P CHRE L. EIRE () A70.05KHE b o THE

e L.
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Fig. 3. Tidal volumes at various peak inspiratory pressures in
animal experiment 1. B, animals receiving modified natural
surfactant (n = 8); @, animals receiving no surfactant as the
control (n=10). PIP, peak msplratory pressure. Values are
X+ SEM. *P<0.05vs control.

% &

. SPO#RK

MNSEWh T2 o574 —THMEL/ASPBE L ¥
SP-C D %3k % SDS-PAGE THiE L 24558, HMWEL 5 K%E
FUZIZIZARIC D BE X N TV D Z ESHEER 2 7=, PAPEZ &
V) ﬁi‘%’ff L 72 papSP-B, pSP-C # & ' mSP-C & % ® SDS-PAGE

FEREX2IIRT. ERTREOHKE LY, pSP-C & mSP-C

ﬂ% FENIIEITHE b OTH B L HER SN, F 72 pSP-CH
L, JEETTIRETIImSP-CL Y EL KB & Nz IZat L,
BICIRAETIE mSP-C & UF I3[ U@ IkE 2 h 3 b D2SEo
b7z, F7-papSP-Bit, MICIRMED S ATERICINEEL H B 7
CikBl& 7z, %3, MNSIZIZSP-BA30.36 % (w/w), SP-C#t
0.73%E TN THYVIEDLIZIFIZL: 2TH o7, —F, PAP
BH % papSP-B, pSP-C, mSP-C N E & H1327:23:50TH
D, SPCHEDIAMNS X ) ETED» -7, F—EEOKSP
IZEENBNN I P —LEEOEIX, nSP-COEE1.0L L1
%4, pSP-CT0.42, mSP-CT0.38TH - 7.

I. #EHZOREDR

1. #Ehx1

AEBRBETIEIEME RO 2 d o208, MNSEETIZ2T] (2/10)
MOLNIz, WEETIZ 10T P3P EROML TRATEC L
Tz, IRFOKEE, MNSHET342+12 g =8, &
EL722WEBRIN), HBHET33.0£11g @=10) ThHy, ¥
BIcHFEZRIBROLN L h o7,

8HCOSTHERE & IS AHAE 119

30+

Tidal volume (ml/kg)
no
o

,_
?

15 20 25
PIP (¢cmH20)

Fig. 4. Tidal volumes at various peak inspiratory pressures in
series 1) of experiment 2. The animals were given
reconstituted surfactants (RS) which contain normal surfactant
protein C (nSP-C) at various concentrations. [], 0% (n=7);

1% a=7); B,2% (n=10); @,3% (n="7). PIP, peak

inspiratory pressure, The constitutes of RS other than nSP-C

are a mixture of synthetic phospholipids and porcine
surfactant protein B. Values are X+ SEM. *P<0.05 vs RS
without SP-C fraction (oRS).

—75, PIP#% 25 cmH.O |Z5%5E L 72 O FIRA &1L, MNS
BAT30 ml/kg DL E# B L7200z L, wJIEEECIE2.0 ml/ke b
FTThHor p<0.05). F7PIP%205 L0515 emHO KT
BETYE, MEOHREIIIHESEDIFD LN (13).

2. FEhk2

1)nRS> Y —X

oRS#:, nRS-1#E, nRS2#:H X UnRSIEDFO R E L,
ZREN3L1+11g a=7), 282+ 13g (n=7), 31.4+14g
(n=10), 31.8%=1.2g (n=7)f-aw) HMIcFEEEROLN
ol &BEEBIZ, M ED AR IED L 2B T v
Loz,

PIP %525 cmH,0 D4, A E L nSP-C D 2 KTE L T
bu L, nRSZ BLUNRSIHTIE, nSP-CEE LV oRS L WA

LfE%ER L7, PIPAY158 & (F20cmH,0 D4,
nRS-B%#O)J», ORSH L VABEIZKERBREERLE (HY) .

2)mRS ¥ ) — X

OoRS#, mRS-1%, mRS-2#B L U'mRSIHNKREIZ, 2h
Fh298+12s(n=7),306x17g@="7), 321+ 14g =9,
S[MHHE L7 1WE RN, 288+ 14g @=7)Th b, BEMIC
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Fig.5. Tidal volumes at various peak inspiratory pressures in Fig. 6. Tidal volumes at various peak inspiratory pressures in
series 2) of experiment 2. The animals were given series 3) of experiment 2. The animals were given
reconstituted surfactants (RS) which contain monomeric form reconstituted surfactants (RS) which contain polymeric form
surfactant protein C (mSP-C) at various concentrations. [, surfactant protein C (pSP-C) at various concentrations. [,
0% m=7);8,1% @="7);, B,2% 0=9;8,3% (n="7). 0% (a=7); B, 1% n="7); B,2% (n=10). PIP, peak
PIP, peak inspiratory pressure. The constitutes of RS other inspiratory pressure. The constitutes of RS other than pSP-C
than mSP-C are a mixture of synthetic phospholipids and are a mixture of synthetic phospholipids and porcine
porcine surfactant protein B. Values are X SEM. surfactant protein B. Values are £+ SEM. *P<0.05 vs RS

without SP-C fraction (oRS).
H3C CH3
| [
(H20)14 (CH2)14
{ |
0=C C=0
OOEDEEDRE G L I RS 6
|—————- Alpha-helix ———I
Fig.7. Structure of normal human surfactant protein C. This protein has a bis-cysteinyl-5, 6-palmitoylated structure. Sulfurs (S) implicit
in cysteins are shown in order to emphasize the thioester nature of the linkages (Curstedt et al, reference 14).
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Phospholipid Air
'y

Fig.8. Schematic illustration for arrangement of surfactant phospholipids in alveolar lining layer. nSP-C, normal surfactant protein C (SP-

C) ; pSP-C, polymeric form SP-C.

FEEZRBPDOLNL o7z, mRS2EHD 1INIRI % FRO 7225,

SFRIBEEDREIERT T5 T TEFELE.

PIP %525 cmH,0 D4, HHEOMKEIX mSP-C DR ICER
&(%mmUMﬁ%KTéﬁﬂct.itﬂ?#ﬁbiU%
emH0 DHE D ABMICAERZIRD LWL h o7z (H5).

3)pRS ¥ —X

oRS®:, pRS-1Ed X UpRS2BENKE X, #NEN30.1%
12g M=7), 304+£21g m=7), 30217 m=10) THY,
HECEEZRBDON P, KEED, RWEERD S
FBLUE LABFEad ol

PIP %25 cmH,0 D H & ,mmqﬁmMRiudS%tﬁmﬁ
BThot. LhL, pRS-2EBOBEAEIL, oRSHEHLEEE
KRELC2BUEDEERLA. TAPIPAT15B L U20
cmH,0 DA TL, pRS2EEDHAEIToRSEE L K & V[
AR 5Tz (H6).

£ =

R 27 ARGED Y FRAPBTIE, F—7725 2 MR
MLTHY, PIP%25 cmH0 IZEH - ALIFRICE > ThH5
ml/kg L EOBRAEEZBONL VA, WL HF—T7 75
MERHTETHI LT, FOHEICREG- R ENBRLNEZ
EDHILENTWA® ™, SEOFER OB YRR
Fh, §XRTOPIPT4 ml/kg ) TOBRAE L BN LE o
o, ZoZ Ly, SEMEHLAYERBBTFOECOY—
Tr oy Y RERMLTWEELZS. FLMNSEHRS LA
JefF g & ix, PIP % 25 cmH.O 12 L7254, FH@ET30
ml/kg L EDMAEERBAIENTEL, LD > T, 4HE
HALZ8WE L OHEE Y—77 2%y boEETNET S
boe LT, BYTHLLEZ LN,

PAPEZOMAEEWIZIE, YV 7+ A7 7FINVayr
(lysophosphatidylcholine, Lyso-PC) #3% & &SN TV 59,
F72LysoPCiE, #—7 725 FOIEHEZBLBEETL L
PHILNTWA®, 2Dk RHEENL, RERTIIALMIC
RELL2RE) VB AWTEBSEY— 7725 > P e F#

L, PAPHE® pSP-CH L 'mSP-C D2 AL L 7. 2B,
EE&e FEEDOSP-COAFHFEEEZR 720, #MRICIEZ TS H
EDSP-C#ER LA, b 77 DOSP-COER, 73 /8
DHPFHBEICETFOBNVEHLDOD, FOBIEGIZIZEET
HEHEHEINTBYY, SHOKREFICIIMEIZVWEEZLDL
na.

ANIH—77 2% FOREHBEE LT, BH™IEDPPC,
DOPC, PG%#60:20:20iZFA% L7723 O R OB VIEMRERT
LWELTWA. Ledo T, SHOERTHW/RSOEH
W, EEobDLF—IZL7. SPIZB L TiE, SP-BAH
4 SP-CHES MNSIZE TN AR (FNEN036% L 0.73%) &
D& EHTDHRS (ORSLMY) ZEE L. LA»L, 79FE
FoBmKETHE L2EME, nRS3THMNSEL Y ETFHED
DTH-otz. T, BESCBT2EHBEEQRRTHIY,
PhEBhnwIEEELL N,

PAPE#DSP-CI2i3, ALz & ) ICHEAOmSP-CLE
kD pSP-CHHET 2™, REBRTH V2 PAP BEHRD
papSP-B, pSP-C, mSP-CHE R, 27:23:50TH-7z. b
FOEY % SP-ClE, H7OBHCBIKEDRVT I )BTRS
NB a1y 7 AL, FCHAKEDH /Y I b A — VD
S EBE6FEHDY AT A U EBEIHELBEEALT
VB WS mSP-Cld, [FHSP-COEAD Y AT A 5K I
TEH/OLI A - LEED, IfEEE2EEbRMLAZBDT
HHEMEEINTVWBE, F72pSP-ClE/ S I A —WEER
WrmSP-CAY, VAFA UBEEENLTCESGLE-ODTHA
LESNTWAE ™, 40 SDS-PAGE Tid, JERTIRET
pSP-C S mSP-C £ ¥ 38 { k@) &1, @ITHITIEmSP-C & i3IZFH
UM BIABI SN DON MBI LA, Lo T, 4EEAL
72pSP-Cld, mSP-COEAKRTH L LfIWT&EN %, F 7 mSP-C
BEUPSP-ClEENENLI M —VEDORIE, FRFh
nSP-CO#40% ThHo7-. DT k & Y 4EHEH L7z mSP-C
B XU PSP-Ciddhk s OMED L AR, 73V 3 b A — LAUEEH
—ERIBLEODOTHALELZLNS, 7B, papSP-B D SDS-
PAGE THBTLIRRE L RITINE TR L 2FANRONI-Z &
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%, papSP-B b S BATH A WHEMHAREENIAS, FERT
BENL LM T EIE L.

SEORKEONEHERET LHB L, nSP-CEENTM
205 X U3% & trnRS-2BE, nRS3FEIL, SP-CE & L%V oRS
B LEBICRSGBAEERLE., EpSPCE2%ET
pRS-2#E D oRSEEIIH LABICK & RAEERLA. LaL,
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Abstract

Surfactant protein C (SP-C) is an indispensable constituent of lung surfactant which reduces the alveolar contractile force
by forming a surface active film of phospholipids at the air-liquid interface. SP-C has two hydrophobic structures, to wit
palmitoyl residues and an alpha-helix consisted of 26 amino-acids, but the mechanisms by which surface activity is promoted
are not clearly known. Elucidation of these mechanisms is needed to clarify the etiology of respiratory distress syndrome, and
may be useful to develop an artificial surfactant for treatment of some pulmonary disorders. Recently, two types of abnormal
SP-C, monomeric form SP-C (mSP-C) which lacks the palmitoyl residues and polymeric form SP-C (pSP-C) which is formed
from two mSP-Cs, were found in the alveolar lavage fluid of patients with pulmonary alveolar proteinosis. This study,
therefore, was designed to investigate the surface activation mechanisms by comparing the potencies of the abnormal SP-Cs to
that of normal form SP-C (nSP-C, prepared from porcine lungs). For this purpose, several reconstituted surfactants (RS) were
made by adding these normal and abnormal SP-Cs to a base mixture of synthetic phospholipids and porcine surfactant protein
B, and the possible therapeutic effects on respiratory distress were studied in immature newborn rabbits. Under mechanical
ventilation with a peak inspiratory pressure of 25 cmH,0, the animals receiving the base mixture alone exhibited a tidal
volume of 7.3 == 1.0 ml/kg (x4 SEM). No significant improvement in the tidal volume was observed by addition of mSP-C
to the mixture. By contrast, those animals receiving a RS containing nSP-C at 2 % or pSP-C at 2 % exhibited significantly
(p < 0.05) larger tidal volumes of 14.3 4 0.7 ml/kg and 18.4 1 4.1 ml/kg, respectively. These results indicate that the
palmitoyl residues play an important role in improving the physiological activity of lung surfactant, but that molecules having
a couplet alpha-helix structure can also improve the surface activity, even if the palmitoyl residues are absent. These findings
suggest that the mechanism by which SP-C improves the activity of lung surfactant is to promote the formation of a surface
active film by bridging the gap between the double layers of phospholipids with the two hydrophobic structures.




