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MR EAMREECSRERL, Br—772%

H—7 7242 FREERN (surfactant-associated proteins, SP) %
4 OEETMAZ3EFEOTEHSEY —7 727 % » b (synthetic reconstituted surfactant, SRS) % ER L 7-.
M WA 77F Y03 » (dipalmitoylphosphatidylcholine, DPPC),

OB, AR
JFVFA—NVFKAT 7 FINa) v

(dioleoylphosphatidylcholine, DOPC) 3 & U2 7 7 F ¥V 5 1) £ T — )l (phosphatidylglycerol, PG) DRA&L/-b D% L
7o, FEER1TIE, SPBBLUSP-COEEYRAMIEY—77 2% > b (modified natural surfactant, MNS) DD 1/2

(SP-B=0.175 %, SP-C=0.35%) |- L 72SRS-1, [A#kDi#E (SP-B=0.35%, SP-C=0.7 %)
B=0.7%, SP-C=1.4%) {2 L7:SRS-3? 3HsE % fEH L, REHENEWEL %

f,%—777&>thf®ﬁ%ﬁ&wk%%éht
Lbkdhot.
Bk 2 T, %liﬂ%”&/f\ AWM
AW THEER A LI % 17 - 72,
PEIPIR S8 EIE R & B L) IR A S
IZ3BRIZT . REAEE (0=9) B L HHEEH (1=9) |-
EALCHG LA, 4B, xEE 0=0) 1213
BOTy MIOEPSILAE LA, —
3604, 100 mmHgPA T F FHEF L 72,
L (FEEEEIC
PaCO, 3 & UHHIATIE B iR o U7,

BT v N 2TIEE HV,

k&,

LT, #2100 mg/kg D MNSE & (FSRS-3 & R
5 Lot
J, RAWB LUHBEE TR EFLL.
—J7, RBEB L UHIELEEOPAO, X, HOTH305EIC
% L P<0.05), EERETHF C 300 mmHg L EOETHR L 7.
Iy FhFyrEREN

FDIER,

IZL72SRS-2, BLU2fEDIRAE (SP-
SRS-1 D&M FEIFESE, 10 mN/mEAFIZR 5

TATIreMibE, SRE2OFEIRMEN S, 10 mN/mLITFIZ
ZxE LT, SRS3 & MNSOB/NEHESIL, L7 Iy &MABETY, 35 mN/mUTTHo7z. &
SRS-3 & MNS DR R EME L7z,
KBHETY FrF2 2 71218 mg/kg € £ SD) K&
AHHE L, Pa0, D2 fH i

7w NERREL, *’f{ﬁ’ﬁa%
WANEAT S E, #33090741C

WIERT L. ZOBSET, I F%ﬂﬂ’%&
AT z—7
EERR T FEST£3600) IKEBH ET,
BB Pa0, DM, BESTHA
340 mmHg ML ki 1=

F 7z, MNS$H L UFSRS @%fﬁ"fﬁ?ﬁif &0,

WA L CRE L MR iz L, AR E

, 100 mmHg

|ZSPB & SP-C # MNS ? 2 B h 2 TH% L 7 SRSIE, MNS & ABEDHEMR LR T Lifm e e,

Key words acute respiratory distress syndrome, albumin, modified natural surfactant, lung edema

fluid, synthetic reconstituted surfactant

Wivr—7725> Mg, BBEEY—77 25 FEERAE
(surfactant-associated protein, SP) O# 4k C, Willdo&ifiik )
BT &0 THA R BN AR £ MO 20 AT R B H
Thas. =775 MELREE, BRI H R
KA LCEMERLY, S90S EERERR (acute
respiratory distress syndrome, ARDS) MiE#HRIZ b o AT &
MURH TV 277 ARDSTIE, BMIME 0B B ALHET S
R, MR MR S OB I E & & A I KRR AT BLL,
F=T 775 NOFEEERET S, L2bT>T, ARDS®
BRICAVBY—77 7% > ME, IEEHEOMEMRRIZK

FR104E 7 A 29 B4+, FR104E 8 B 28 HZH

Abbreviations

PR R OLEI S L.
=775 FOIREIZOWTIE,
Twa. 72, SPIZ

o IREA AR A L
B LClk, SP-B & SP-CAS&MiGTEEHI

BHEILADOWESSTH B LAV L T2 W JifE, Bz
FLEOHMEMN O GEOSP & GIFE # B & L 72 AT
- 7779/b®m EAVRA SN TV ABAY, RECERNIZER
MEFET 7O E R SP-B L SP-CoRIL, iUﬁH%? [
T,

A #EH L, ARDSOHEHFICHWS ALY —772% >}
OFEEHME LT, SPBBELUSP-CEHE4 DR TERILS

ARDS, acute respiratory distress syndrome; DOPC, dioleoylphosphatidylcholine; DPPC,

dipalmitoylphosphatidylcholine; ¥ maw Maximum surface tension ; y ., minimum surface tension ; MNS, modified
natural surfactant; PaO,, arterial oxygen pressure; PaCQ,, arterial carbon dioxide pressure; PEEP, positive end-
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WEEEY—~T7 77y PEREL, TR6OMEEMEMIIH
THIRMIEARE L. 28, JORFICE, MERTRIME
EEROBNT LTI P WEEHBEYy -7 7275 > Mz,
FOREBRS * KAMKERIFCHET L L) FEEHAY
7o 60, BMMWIEHIMAERLAEBEY -T2 L IO
Wi, 22 F MY CORBREENEAL ) BRIFEREE
BLTWAT v MIREL, ZOEEDRERBINTEY— 7
Ty NERBL

WRE LUHE

I. $4=77 0% > FORE

1. RKRWMIEY -7 72 % >+ (modified natural
surfactant, MNS) O 1ERk

BREHRO T 5 O & ABAEKTHE L, BEIRL MRk
P OB S % AL (150 X g, 104-M8) LTlRELE. K
W, FiEERLG (2000 % g, 1B, 4C) L, BohizitiE
(BB »oruakhhe Ay /— L (FElL, 2: 1) OR
I B, BLU05%DEIEKEH 72 Folch 5 "D
PEEIZE D BKEER (& LT SP-A & SP-D) #BE L7
FOW%, T FrRBECIDPFEEERLILATE -V ER
FLiH i, BHEERELALOEMNSE L7,

2. SPBBLUSPCOSEEL EE

MNS 2%, Curstedt & ™D JFETSP-B & SP-C 2 HiIi L 7-.
Thbb, MNSZ ookl ha— Ay — )b (fkfElk, 1:1)
5% DEATOIEENERE MAZBRICHEERLE. 2
DEWEE, KEEI25X80emDt7 77 7 ALH60% T 4
(Pharmacia Biotechnology, Upsala, Sweden) (Z:& L, 5ml 32
BROE IS I L, SRBRE 122w T, Swank 5D JEC
& 5 SDSPAGE %17V, SP-BAE B L OSP-CHm 2 HEL 7.
FhENOFRFE, —HrEQEOERICEHL, %Y ¢ LR
DEEIERL-FF-20CTREFLL. EHEOERICE,
micro-Kjeldahl i ¥ % F v 7.

3. AEMEY—7 72 %>~ b (synthetic reconstituted
surfactant, SRS ) DERL

SRSi&, A YIBEEzHAEHLELDIZ, MNSH L5
HEL7-SP-BB L USP-CRIFEMLTHAERLA. 9, BERS
L LT, BEBOMEYIZHY, ERI VI AV ERAT 7 F
Y2 r (synthetic dipalmitoyl-L- « -phosphatidylcholine,
DPPC, Sigma Chemical, St. Louis, USA), A4 L+ 14—
K A7 v F U N a3 r (synthetic dioleoyl-L-e« -
phosphatidylcholine, DOPC, Sigma Chemical) 3 & U9 # (3
NDERT77FINVF )T —) (phosphatidyl-DL- « -glycerol,
PG, Sigma Chemical) ® 3% 60 . 20 : 20D ERILTHAS
bEbDEMAELE. IORROMAGDEID, ERIET
SP-B#% 0.175% & SP-C % 0.35% & TiRhI L THEm L 7- 3B %
SRS-1 & L7z, [#%iZ, SP-B#0.35% & SP-C % 0.7 % & TR
L72SRS-2, SP-B%0.7% & SP-C%1.4%& CHEIML7-SRS3 %
e L7z, 2B, ThoofAsbeeingkiEd, £ %
7O aR )V AZIER L TiT o /e,

FNENORENT, BETAOREDIFTEEEIZLIYVERL

E 3

12 A, EBEEEKIIAEL:. FOBOBEL, V) UiEE:
et e L, RERDMEROSTHITIE 5 mg/ml, BIERR
DSIHBTIE50 mg/mULIFAEE L 72, 72, MNSIZDWTY,
HEAEKEML, RO VEEIBREOSEE R L.
%8B, &SRSOSEEIE, pHRBRK (T FA YT vy, HE
2 BRE T2 T AR L2220, 0.1BEOKEILF My
L%EMA, MNSODEH DO pH (5.5~6.5) £ F UAHIZHEL
7.

I. Y —77 74> bOEEOFHE

1. KABKRERIFHCL 2T EBKL)

B —T7 05 NG () ZBEEIBE =5 mg/ml) DEE
B () &, FUsBIREEIE (PBS)®” (Electronetics, New
York, USA) 2L Yl L7z, 7, 25108 —7 7240}
SEEERERICAR, 3TCITMRLAD 2, FORICER
0.40 mmOFAEEIER L7z, RWT, TIE%F1E0.40 mm &
0.55 mm O HC, 40 |/50FEETHE S /2. 55 MAdHE
H7ot%, JHORNDIEE & E7 5 Laplace D (P=2 y /R,
P=-5JMSDEZE, R=FIEEE) 2L Dy 2RO, R0 LEE
FERADE XOfE% K KERES (maximum surface tension,
Yo), WADEEDOEE R/ANFKEIRS (minimum surface
tension, ym.) & L72.

SRS-2, SRS-3B LU'MNSIZ2WTIE, =772 % b0
T AHERREE O MEHEROT VT IV 2iRAL,
FDy ol y X LEREFEFEOHETHUE L. ZOBRDOT NV
TI I FMEHED L O (Sigma Chemical) #fEHL,
ZDEEIZ 50mg/ml (F—T7 72 72 FO10EDRE) ZRHE
L.

2. ARDSH: DB % Fi\V 703 (EER 2)

REH330~420 gD T A Ay —F v F2TIEEEH L7z, ~
YR E S = (KB, KBR) 30 mg/kg DIEIENES TR
Bl 7218, KEURILE D NE 15 mm ORENTF 2 —TEf
AL7z KBERIZH F—F V2@ A L, MIEMRE L gD A
SO ORMBIH Tz, KEBEFIRICS 77— F VA
L, ALY > V% 7 ml/kg/ W O IE TR G L
EEPIE, X2 RNV E S — L 10 mg/kg OBV BB L
Bk ozm= L (HEF VA2 ¥, HE) 0.4 mg/kg/W5H
OFFOEEIZ LY, —EORREEE & IR E 7. Bk
EE% 571 (arterial oxygen pressue, Pa0,) 35 & USHfE# 2 31k
(arterial carbon dioxide pressue, PaCO,) 1, 4:HBIMLE 7 A%
Hids % ABL510 (Radiometer, Copenhagen, Denmark) Cill5 L
7z,

K0T, LA TEHE, SOy bE—HICLT, A
TR ] B 42 9B LT AR L 2. ACLIRIE 3 Servo 900B
(Siemens-Elema, Solna, Sweden) # feE 128k L, BAMK
JE (peak inspiratory pressure, PIP) # 25 cmH,0, #& K50
(positive end-expiratory pressure, PEEP) % 7.5 cmH.0 IZSED
7. hB, BMORTY 7547 v AH%E{L LT PEEPO
AEEL 2 LI, ALEREEC AR OKEOLY
(airtight jar) % 3% L7z, EROSRBEML, RAIIIHE
Fx A, WPREKE 40 H/5, R EBRAORELEL ]

expiratory pressure; PG, phosphatidylglycerol; PIP, peak inspiratory pressure; SP-A, surfactant-associated protein A
SP-B, surfactant-associated protein B; SP-C, surfactant-associated protein C; SP-D, surfactant-associated protein Ds

SRS, synthetic reconstituted surfactant
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Fig.1. Diagram of experimental setup. Open arrows indicate direction of oxygen flow. A], airtight jar; BP, blood pressure; CP, circuit
pressure; IV, intravenous infusion; O, oxygen; PEEP, positive end-expiratory pressure.

CEE L7,

AT BASA 30 43 12, ZUERFOBIAR M A A 0478 & Uk
BT HEC-ARRBONEL T/, AERHOMEEZREL
ZISFHIZ, TRTHOF v M LT, KWLy N+
~ 0111 . B4 (Difco Laboratories, Detroit, USA) o 4= B &k 43
B (20 mg/ml) % 2 ml/kgdH T, EENF 22— 7% N LTl
KNEALZ. #0305 #%ICPIPE 25 cmH,0 - 72 % &
PEEP% 0 cmH,O 121K M &4, LA 30474542 Pa0, & il L 7.
BRI N M3 Y UFEAK, 12000958 L T 4 Pa0,% 400
mmHg Pl F&/R L7 y M LT, MESZ Fhxd s
FHEEALZ.

—HIZ L7235 v F®Pa0,7% 200 mmHg LA F IS F L 225
T, 925 cmH.OMDPEEP &1L 7z, BAfE, [il#kiZ PaO, At
200 mmHg LA FIZALF L 7221505 C, 2.5 emH,0 92 PEEP # 1t
M&¢7. PEEP % 7.5 cmH,O (2N X ¥ C %, Pa0,7%200
mmHg Pl 42 5 U < % Z2BEC, AT 1S X b ih
L2 BiAHE M A il B 2Bt L, 15908212 PaO, & Ml L 72,
Dk, 15080 R EMNWE L PaO,OHE% # Y K L, S&N
K512 & 5T Pa0,7% 200 mmHg UL I % 78 & 22 { 2 o 7o B4
ERSUERIEE L, ~HRAEOMEE T, $2, IO
MR L, EB#ET E THRA LM (PIP=25 cmH.0,
PEEP=7.5 cmH,0) # & E L & d - 7=

BED VBRI O — MR 8% e Lok, —#lic L7z30to
7y b %, BB, RABBLUEBEROSBICEALILS
7z BB L, 2R 2 ml/kg H THRENIEAT
ALV BRI T o7z, — ), KRBES & BRI
LTiZ, MNS# & 0°SRS-3 D48 () > PR =50 mg/ml)
% 2 ml/kg (100 mg/kg) HTRENF 2 —7%2 A LTHS5L
. %3, SRS-1&SRS-213, B+ 2HEIZL Y, BWER

WA Lo 72,

FESVT 15236050, 30 IR A A 5HT 2 4T - 72 F 72,
BT 43600 B —MRREORME L BIML 72, —fsE
3, SENTF 22— 7RIS TV-241T (M A8E, ) %
Bt L, BHHEBRIEES TP-602T (AANE), MWHT » 7 AR-
601G (HANHE), BLUAELI= Y P AQ601G (HANH)
ENLTRDZ, B, Zo—H#E5E (m) 255 PP~
PEEP, cmH.0) & A% (k) T LT, #hnolii—lsz > 751
Ty A& RO 7z BTN G I [ CHRICE AL K i
W22V, 77 g w kg, ) VRGBS S SR
wT L.

HEERE %, B RIOEVWR Y PALE Y — L EEEL, K

PHNF 2 72 M% L TR 2 T2 2 2 bi29 v
MEREKLZ, MR, % v bR TIERONIE g e

B L, AN R LA ERZ 5 emHLO 370 BRI L2 30
cmH0 £ TLEA S, K THERZ 0 cmH.O £ CU M EHT,
FNENOLENTI BT DM OREE % sk L 7.

. #stonzg

SR S, P £ R (X £ SD) TR L7z A:fF
FiL, Fisher OBEHFFIHELHTILEEL A, 200k
HOBEBOEDOKREIZIE, ZIIXEBEIHSN (two-way
ANOVA) #47-7:5 %, Bonferroni® iz Hwv7z. fERRE
(P) #%0.05kii% b > CHELEHEL /.

B #
1. ¥=o7 04> bOMEES LUERERD (REBR1)
1, MNS DAL

#1112, MNSOMBEZRT. VVIEENFB%E LD, F0
MOIEHIE0.9% T ELdh o7, MNSHOEHE & LT



288 [ic}

Table 1. Composion of modified natural surfactant (MNS)

Relative

Constituents X
weight (%)

Phospholipids
Phosphatidylcholine 66.2
Phosphatidylglycerol 7.7
Other phospholipids 24.2
Other lipids
Neutral lipids 0.5
Free fatty acids 0.4
Proteins
SP-B 0.35
SP-C 0.70

SP-B, surfactant-associated protein B; SP-C, surfactant-
associated protein C.

Tub.
mlllm%er 16 17 19 21 23 25 27 29 31 32 33 34
I I
SP-B SP-C

Fig.2. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis of surfactant proteins SP-B and SP-C fractions
from the Sephadex LH-60 column.

Table 2. Surface tensions of surfactants

E 3

SPB L SP-COANEBHLN, FN5HEEFLIbDOE A
1.05% Tdh -7z, F/2, SPBESPCOIE, 1 2Thot,

H2ERTEIE, #TL7TTITT T4 — 2L Dim s
Nz ENFNORBRER OB L5 LR, 17~21FF
DFEREIZSP-BAS, 29 ~33%F B OHMERFIZSP-CHhE & ht
RVAR

2. BEH—T7775 b Dy

212, SRS-1, SRS2, SRS3B L UMNSD y #5RT. &4
=777 % FMEEAFEM (unmixed) DFHEIZ, MNSIE 3
mN/MELT D o & 28 mN/mBIRD y e R L 72, SRS1Dy
1320 mN/m Uk, yuutd 53 mN/mBLE &, W3 d MNSIC
H_NFEBCEWELR L. SRS2E LUSRS3 D y W DY,
MNSEHEEZEZRD LD o7,

TNT I EMRIZFAETS, MNSIE 3 mN/mblFay,
R L7:. SRS2D ypetd, 15 mN/mbLl E & MNSIZHREE
WEVMEZR L2, SRS3D ym, & MNS D 3, DEIZIE, AE
EEROLD o, IOFERLY, 3EHEHOSRSD I b, K
FENGMHEAE 2 SRS-3 & By SEER VA L 7.

[*2)
T

N
=)
l

Survival rate (%)

b
=]
|

o

T ! | | | |
0 60 120 180 240 300 360

Time after assignment (min)

Fig. 3. Survival curves of the rats. *P<0.05 vs. natural

group. ------ , reconstituted group which was given SRS3
(n=9); —-—, natural group which was given MNS
(n=9); — , control group (n=9).

SP content (%)

Y min (mN/m,f iSD, ﬂ'—'S)

Y max (mN/m,; iSD, n=5)

Surfactant SP-B SP-C Unmixed With albumin Unmixed With albumin
MNS 0.35 0.7 1.7£0.8 22%05 275114 27.2+0.8
SRS-1 0.175 0.35 20.5+1.9% — 53.7+3.6% —
SRS-2 0.35 0.7 44+25 15.71.5% 323£1.9% 38.2:£3.2%
SRS-3 0.7 1.4 2.6x15 33%1.6 299+%1.9 31.31.9%

MNS, modified natural surfactant; SRS synthetic reconstituted surfactant whose lipids composed of
dipalmitoylphosphatidylcholine (DPPC), dioleoylphosphatidylcholine (DOPC) and phosphatidylglycerol
(PG) at a ratio of 60: 20: 20 (w: w: w) plus surfactant-associated protein B and C (SP-B and C); SRS-1,
synthetic reconstituted surfactant-1; SRS-2, synthetic reconstituted surfactant-2; SRS-3, synthetic
reconstitued surfactant-3; unmixed, surfactant without albumin; with albumin, surfactant mixed with
albumin; y min, minimum surface tension; y max, maximum surface tension. *P<0.05 vs. MNS.
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I. ARDSH#D T v b & B A5

WEE, RREBIUEEEROT v PokEE, £1Fh
383+35g, 370£26g, BLU3B0EL29g THY, 3FMEITHE
FEEBROONGEh o, TP MR 2 2EEATHLE
BbolzT v ME, EHLHIEHTIETHY, ZOFHHS
Bix71+18 mg/kg THo/z. /2, T P& IO
EpbEESIT I TORMIE329+ 680 TH o /2. BES VT RTICHR
MENMiABEROKET 3.7+£2.6 ml/kg (&7 v b, n=27)
Thh, FOTNT I iEEOTHEIZ22 mg/ml, ) X IRE
BEOFHMEIL 13 mg/mITH > 7.

Endotoxin

600 l
% 500 % Assignment
o)
E 400-
g 300-

2001

100 é !*_2*__!“‘\!*_____ * < %

0

-27I5~ -lg I0 310 6|0 ll20 1|80 2‘]10 3(‘30 3]60
-470 Time after assignment (min)

Fig. 4. Changes of arterial oxygen pressure (Pa0,). Values are
% +5SD. *P<0.05 vs. natural group. ©, baseline value (all
animals, n=27); @, pre-assignment value (all animals, n=27);
O, reconstituted group which was given SRS-3 (n=9); [,
natural group which was given MNS (n=9); @, control group
(n=9). The baseline value was obtained 15 min before the first
injection of endotoxin. The first injection of endotoxin was
performed 260 ~ 455 min (range) before the assignment. The
pre-assignment value was obtained 15 min before the
assignment. Zero time indicates the time when the rats were
assigned. Note an interruption of time scale.

100
Assignment

80 Endotoxin

PaCO, (mmHg)

-27I5~ -115 |0 3|0 6|0 l|20 1;30 24110 3(|]0 3I60
-470 Time after assignment (min)

Fig.5. Changes of arterial carbon dioxide pressure (PaCO).
Values are ¥ +SD. *P<0.05 vs. natural group. ©), baseline
value (all animals, n=27); @, pre-assignment value (all animals,
1=27); O, reconstituted group which was given SRS-3 (n=9);
[, natural group which was given MNS (n=9); @, control
group (n=9). The baseline value was obtained 15 min before
the first injection of endotoxin. The first injection of endotoxin
was performed 260 ~ 455 min (range) before the assignment,
The pre-assignment value was obtained 15 min before the
assignment. Zero time indicates the time when the rats were
assigned. Note an interruption of time scale.

JWIART LD, ERp, WHEBEDOT v MEIPLH5PLAT
FEL L7, RAMB L UERENECRERMEF L R
FEIZx L P<0.05).

PaQ, D& % [ 4 127" T, HE#ERFO Pa0,13 534 £ 61 mmHg
(&F v b, n=27) THotds, = FIFILEACL)ES
HE‘:'E]?TH’—PF 124& 100 & 35 mmHgL:TE;:TLf:. B, ZhbofE

i, SHMTHEECRO L h o7, MIREED Pa0,NFHE

i, BEST1£36040, 100 mmHgLToF Fci#BLE, —
7, KRB L CEBEROPA0, I, BSTHI05E T,
340 £ 7lmmHg B & 07341 £ 122 mmHg = L& L 72 GFiEEELC
L EFNFNP<0.05). KRS L CHEMERO Pa0, X2 (Z[H
BETHYH, BOU0FHLED HREERETRE T, wHHER
IZHRTHBEICRMEL /R L.

PaCO, D ZE L # M 5 1Z/RY . KMERE D PaCO,id 28 %5
mmHg (&9 v I, n=27) Th-o7:. L»L, =T FhFI
FEAILE Y, BESITEBETERICIE 55+ 17 mmHg i FH Lz %
B, IhHofEicid, SHERNCTHEEZELZRO o7, A HEE
DPaCO, DI, WM OFGE L & b ZNT 2N ERL, B
ST #3605 B 1242 74 mmHg 12 L. —7F, RBEB LU
RO PaCO, 0T E X, BAUTH0THIZIE, 50
mmHg 3 & U 48 mmHg 2K F L7z GFBE I LEnEh
P<0.05). KK#EB L O HBERED PaCO, D FHEIL, 0k
LIFHI OB E & S IET LT, EERER TR Tt BRI
THEIRCEE Mg L2,

HUEROBBN — W3 > 75 4 7 ¥ ADOFHEIZ, 0.61
ml/kg/ecmH,0 (&5 v b, n=27) Th-o7:. WM6IZRTLHIZ,
KA TITAT A, TPV ALY, BESTE
R RGIZ BB OO T0 % HITRICIR T L7z, &, sl
1243, S#TP’]TT"‘é'/rr;’JV)&%)‘ot. ey T #3609 H, 2
HWR#EDEIL, 61%RTHEL WK LA, —0F, RREBLC
PR OHIL, A$u¢®79%mfﬂoiv81%ﬁﬁfﬁ IZiifEL,
?1‘””1#?:0’) Mg S a e,

W HE RO M B A & R4, KRB X U RSO
rh’xmll;t, 30 emH,0 (FAMAE) 225 5 cmH,0 £ COIET,

100 —

80 —

Compliance (% of baseline value)

Pre- 360 min after
assignment assignment

Fig.6. Changes of dynamic lung-thorax compliances
expressed as percentage of the baseline value. Values are
+SD. *P<0.05 vs. natural group. [, reconstituted group which
was given SRS-3 (n=9); %, natural group which was given
MNS (n=9); #, control group (n=9); Pre-assignment, time just
before the assignment.
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20

Volume (ml/kg)

10 —

0 T 1 | T
0 10 20 30
Pressure (cmH,0)

Fig.7. Deflation limbs of static pressure-volume recordings of
the lungs. Values are ¥ +SD. *P<0.05 vs. natural group. O,
reconstituted group which was given SRS-3 (n=9); [J, natural
group which was given MNS (n=9); @, control group (n=9).

ATHEERIC AT R E WEER L 72, &8, MR
B, RABIIHRETL2wWb oo, HEATIRD S LH
7.

# =

VE4E, ARDSIZHTBH—7 7 7 ¥ ¥ MEEBEOEHEDT,
4 DB B L ORIEBR™TRENTWA, LaL,
ARDSIZX L CH =77 7 % » MiTE#EELr —{L L7 L Dl
T5IE, WO DMENBHL. F—I2, BmHhLELLS
F=777% L FOEIIROLATEN) Gl TH S, Richman 57
&, DRERFRELE7DIIT =77 7% bai bR LIEY
TRLENRHS72ERELTBY, ARDSOEHITH WA B,
ﬁlt)\“@ti‘)(%(l)h‘—7 77 % >, (5000mg LL I, 600 75 R
LY VBB R bEEZOND,

% V)Fﬁ;eﬂﬂﬂ ELT, BB EN TS HiFESENO B4
=775 NEHIENE L EET YOl Jﬁ‘biﬂirl'
b0 THY, BREBEAEFTATYD LOHRNEEANHE
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Abstract

In acute respiratory distress syndrome (ARDS), pulmonary surfactants are inactivated by plasma proteins which have
leaked into the alveolar space. Three synthetic reconstituted surfactants (SRS) were prepared as ARDS treatments by adding
various doses of surfactant-associated proteins (SP) to a phospholipid mixture of dipalmitoylphosphatidylcholine (DPPC),
dioleoylphosphatidyicholine (DOPC) and phosphatidylglycerol (PG). SRS-1 contains SP-B and SP-C (SP-B=0.175%, SP-
C=0.35%) at half the concentrations found in a modified natural surfactant (MNS), SRS-2 contains SP-B and SP-C (SP-
B=0.35%, SP-C=0.7%) at the same concentrations found in MNS, and SRS-3 contains SP-B and SP-C (SP-B=0.7%, SP-
C=1.4%) at twice the concentrations found in MNS. First, the dynamic surface tensions of the three solutions were measured.
SRS-1 showed a minimum surface tension (y n,) of at least 10 mN/m. When albumin was added, the 7 ., of SRS-2 was also at
least 10 mN/m. On the other hand, the y .., of SRS-3 and MNS were both less than 3.5 mN/m, even when albumin was
present. Next, the therapeutic effect of SRS-3 was compared to that of MNS in 27 adult rats with acute respiratory failure.
The rats were anesthetized and mechanically ventilated with 100% oxygen. Then 71+18 mg/kg (X +SD) of endotoxin was
injected into the trachea. About 330 min after the injection, the animals developed severe respiratory failure similar to ARDS,
and the mean PaO, values decreased to about 100 mmHg. The animals were then randomly assigned to 3 groups. In the MNS
(n=9) and SRS groups (n=9), 100 mg/kg of MNS or SRS-3 was instilled into the trachea. In the control group (n=9), no
treatment was given. In the control group, only four of the nine rats survived until the end of the experiment (360 min after
group assignment), but in the MNS and SRS groups all rats survived (P<0.05 vs. control group). The mean PaO, values of the
control group remained below 100 mmHg throughout the experiment. The mean PaQ, values of both the MNS and SRS
groups increased to more than 340 mmHg at 30 min after group assignment and treatment (P<0.05 vs. control group), and
remained above 300 mmHg throughout the experiment: MNS and SRS-3 replacement also significantly improved the PaCO:
values and pressure-volume recordings of the lungs. We conclude that a SRS consisting of a synthetic lipid mixture plus SP-B
and SP-C at concentrations twice those found in MNS shows a similar therapeutic effect to that of MNS with regard to the
treatment of endoroxin induced respiratory failure.




