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FRENTY—77 27 % 2 FOBEEICHTT A
AAEMIEA + v HESFORE

ERAFRFREEZRMABDA ERFELREEE
(HFREER © REE - BRAEZE)
(EE /DR 3ER)

R S

L ML 5 ESEMR B (acute respiratory distress syndrome, ARDS) (235 1F AIFRA LD BEIZIE, MiAERIZ X 5T —
7775 POFERFEELTVA, EE, KEHES L+ rESSTR, OREQIZESEY—77 275 2 POEMET & ik
FTAHIEPHBE L, FEE, FRENT 7729V FOBESTIA LI VBLOR)ZF LS a— b (kigtEdk
14 Y HESTF) BFEMTAILICE D ERTA2EL R L7, [UEMBHRETRIFICLZ2METIE, 1 mg/mlOiEE
KHERLAEY—77 2% 2 bORADEREENIZ15 mN/maiiETH o7z, UL, 181~71kDadFFA T, F/id6~
70kDad Y LF L v 7 ) =% 10 mg/ml OBRE THEMT 5 & R/ FABRIE T mN/mAFIZET LA, -7 72
U MHFERBLTVA Y FRAKTIZ, 3mg/mOBEOF—T7 25 v 25 LTIz > 75 17 > 212005
ml/kg/ecmH0 LA TFICHBE LA o/, Larl, LEOKREEIES S A HEITFFEMENLY—T 725 b3ar 7547
CAEFREIIHEMEE, LIZ40kDaDFFALT L E20kDad R ZFL YT a— ez B O#i0.6
ml/kg/cmH0 BLEIE L. DEDFERD:S, FXAPT RV F Ly 7)) a—VidFHiRenir—77 7% DR
EiEMS & RSB LT EET A LR SN, T/, COBRRIESTEINEL TV EERSNE. #BFIEO VT
BEBROBFHTLELT Y, KNEOFHHRD HARDS DIFRAEMHEE LT, KiEtkES 4 rEEsTF2I0lT5 L4
CHLWIBBEO TREMASRIE S Ttz

Key words dextran, lung-thorax compliance, polyethylene glycol, surface tension, surfactant

fit—772%>ba, VrBRELBEEOY—T o5} AR & B REEEORIT IO 5508 % Mt L

& (surfactant protein, SP) % ERi4 & L, LR TR 2k
HEEETEHETAH L CREEERERERIEL, Moy 7947
YAEEEIZRTWAWETHAY, LdoT, fivr—7
TIE Y I FRES NS PR ELBENEEESES L, I
WA ET S, SRS EIEE B (acute respiratory
distress syndrome, ARDS) T EHINE O & B A TTHET 5
TeHKBHEAMRECHEL, =772 Y P EAFRENT
REEMEAEE 2270, 26, WAERPICEEFN2 MEE
EOEAHEE, WY —777 % N OREEEEHE2HEET 2
O DL RBRAILF-T T IV POEEEED, #
REeEEPHICHERTEL LI T 5O REIZARDS D
FRELESSED ) A TERLHEREICL > T 5.

W, FREAMIYRR)TF L) a— iz EOREE
AT EEFTFEF—T 25 MRNTAE, BAORE
EMHICERTELZEPARE SN TR YD, ZnaAR,
ARDSDF L WEFEIZEB 230 LTEB ER TV B,

FRI4E1A4HRN, FRI4ELA2B%HE

b v, 5EEEE, MIKKRY—77 2 %~ (modified
natural surfactant, MNS) DEIRRIERTD & 7 4 FRBET-O M-
WA TIA T ARBEELT, FR&NH—T72 ¥
Y FOREEHEEICHTEFFA NS VERYIFL Y F) T
VOBEBERFL, FPhFLOEESTFREAELL. T/,
BAFEr—T7 725 bAFOMEERIZOWTETOHE
ZIBML7.

WRELUVHE

I. HH0ERM R

1. MNS O {84

MNSIZ, 7% OMiEERD SHE Lz, Hiltsk 75 O
Hif 2 B AR KTk L, B L 7z IR s o MR 5
L (150X g, 1090M) ThEL#k, LEzBEEL
(2,000 X g, 1BFR, 4C) LTikiE (HBB) 2874, BN
WZr7oaRvh e Ay - (KR 2:1) OBEHEZNAT

Abbreviations . ARDS, acute respiratory distress syndrome; MNS, modified natural surfactant; PEEP, positive end-
expiratory pressure; PIP, peak inspiratory pressure; SP, surfactant protein; y max, maximum surface tension; y min,

minimum surface tension



Wi =775 % > b LRIEHSEA 4 WA T »

PeERg il U729 2, 0.5%K{LF b ) Al eE Bk
iz E DY R oBKMESERELL. S5, T
LR L D PR R O L AT O — L ERE LR, kS
BeL7zbDEMNSE L7, &8, MNSIX, 98%9) VIEH,
1% D HENRRE & TR IAEE, 38 & OV 1% DBk SP (SP-B & SP-C)
POMYIL-TEY, BAKMENDSP (SP-A & SPD)%&ATVE:
WHDTHAHY, SEOERTIE, HWIZMNS%3 mg/mlo
R T AR AR i S 2 7 Sonly BUERIE & 1R L 7.

2. 7F ATy RINL 72 MNS O 54

THRALT AL, EERBRIR TS S FHH79.5 kDa (D-
9260, Sigma Chemical, St. Louis, USA), 18.1 kDa (D-4626,
Sigma Chemical), 40kDa (D-1662, Sigma Chemical), ¥ & Of71
kDa (D-1537, Sigma Chemical) ® 4fiffio b D& & L. —h
LEMAWT, SonlysERiEHIZ LEDFF X b T > 2530 mg/ml
OWETEEN/A95DS, 18DS, 40-DS5 L UF71-DS O %55k
WEHEE L.

3.RVIFL Y FY I — LRI L 72 MNS O 7 i

RYLF L) a—ilid, FHHTH270.6 kDa (162-
09115, FIEHESE, WHD), 6 kDa (169-09125, FIGHi%E), 20
kDa (168-11285, I GHdE), I & U°70 kDa (168-16861, FI3fHE
I D 4HHIER W L 72, SonlydBRiRIC g R ) =L v 7
1) 3 — V% 30 mg/ml CHIZ 720.6-PS, 6-PS, 20-PSis & UF70-
PS 0 % 3B & 1t L 7z

I. #evemEEHORESE

MRYRMIRT (v )OWREITIE, KiaBhE R WGk IEH (PBS,
Electronetics, Buffalo, USA) % i L7z, BRI % RIERIIF D
WEEER =25 DI AN37 TR L2z, R THRER T
[ZHEFE040 mmOKE S ORIMEMER L2k, F540 [0
ECREDPEE 0.40 ~ 0.55 mm O B THB) £ & 72, ADHIBILA
S5HHOFIADLERENFFAB L URAOED Y, TabbERR/AN
RS (minimum surface tension, 7 min)3 & U AKEES
(maximum surface tension, ¥ max) ¥ SFIZMNADEZE(AP) ER
HMOPEER DS Laplace DFR(7 =AP-R/D W CEE L,

L. oy XFRFMPFEAOALBNM-BREILTSIT7X
DRTE

AL 26 H QAR 7+ F (A A &5, fifERE#31H) %
ARY PV E S — V30 mg/kg DFHETHREEL 72, FEL6
THF Rl LA BRI L ChBIEEICRY P NVE Y —
0.5 mg #EIEMIEE L CRRERL 2%, KB 18F— Y DER
Hoa—LEFALL. KWT, FEEOBF G~ 10%0) % &%
BT HREE & SERIREEIZ T e, W EEERI I AR F AR K E, B
BREEE IR % 100 1 9" 2REMIRE L. 20K, I
FERLIRT EIIZ37CITMBLAEFIR T L A2 77
FEOOIZNEL. B, BICNESNBFEETORT
PHEMTE B ET, 100%EEICL 25 cmH0 OFEERER
JEF T s,

LTORFVEMRTEE ZAT, BFOBERICEL S
0= A%002 mgikE L CHIMARE 15705, 100%EEFRIC X
AHEROBE#IT o 2. ALK IE Servo 900B
(Siemens-Elema, Solna, Sweden) # A\, & KWK IE (peak
inspiratory pressure, PIP) % 22.5 cmH,0, #KIEZ [T (positive
end-expiratory pressure, PEEP) % 2.5 cmH,0, NI % % 40 [

Respirator Unit

&

Pressure

Y
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Fig.1. Schema of tidal volume measurement system for
immature newborn rabbits. O., oxygen; FRT, flow resistant
tube; DPT, differential pressure transducer; ECG,
electrocardiogram. Open arrows show direction of oxygen
flow.

/9, WA LR ORI % L EE L, ARG S 20
G0, 5AMEI— B AR E L, ZOfml) 2 KR ke) &
%7 (PIP — PEEP, cmH20) TH: L THEIAG-Ia3t 2 > 7% 1
7 ¥ A(ml/kg/cmH:0) # kK 7z, B, —OHREEEHE 42 0
TV L AES T 7B KIRYIE & B L, ZEEMH 8% (TP-
602T, B AE, W), M7 » 7 (AR601G, AAEE), i5
L URRR = v T (AQ-601G, AARRE) % /- L Tk 721919,

FEERAET %, LERIE FLER LOIAEDT120 /4 LL B (3
BB B O IEHR DRI 240 ~ 320/ D b D # HFEB & B E
L. 20#%, BEORY MSLVY§— L EERES LTE
# LBAME L ORI I e RE - g L, RlAsEsR
b DITHET LI A & B L 7.

N. #EeteEsn

7 FRMBFOEFROFEELN T ICE YatesHiIE £ 2
X TEMEE AV FOMOMERRIZOLTIETEEL
SR £ SEM) TR L, —ALE F 72 1d 0B & S a4
#9Fo7:9 Z, Sheffe DL MILIRECHELEEZHELZ. v
Fhd, EREEH00SUTEHFEE L.

B &

[. %X 7 OBNTRERDINDOFE

DWRBRINIAF L TCFFA LT oHFEDL ) ICEEE 5 2
BPNIDNT, FTFEOBRLIAHOTHFA T &R ML
MNS % #(9.5-DS, 18-DS, 40-DS, 71-DS) # # L F i A= M A K T
BEILHMLC, INOEHBRWE LTHCTRNL, 72
F T &A%\ Sonly b A EAIEK T IMISAI L T BRK
EL, FREAMIZEZBMLAZMNSOY mind &L FY max &
F2RL7. 28, BRshiEgmkiconTsEO )
EEToIHERERL TV A,

yminiIE2DAIZRY L9 12, SonlyT15.0+0.9 mN/m T
Ho7. 95DSTIF11.1£2.7 mN/mT, SonlyZb~FHE%E
O Lol —7F, 18DS, 40-DSHB L U 71-DS® ¥ min 1
FNEN44E£07, 69F1L7BIT67+15mN/mTHhH, S
only IZHRTHEIKWEEZR L=,
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Fig. 2. Dynamic surface tensions of diluted test liquids that
contain modified natural surfactant (MNS) at 1 mg/ml and
various molecular weights of dextran at 10 mg/ml. (A)
minimum surface tension (¥min). (B) maximum surface
tension (7 max). Values are X = SEM of 5 measurements.
#P<(,05 vs. Sonly (1 mg/ml MNS only in saline).

ymaxid, H2OBIIRYT L I2Sonly T60.9+ 1.1 mN/m
T&Hot. 95DSTIE51.9+2.7 mN/m & Sonly & ERTHE
2T L7z, 18DS, 40DSB LT TI-DSDY max |3 EY T 38
mN/mU T T, 95DSEHRTHEFRIEEERL.

L. RYTFLLTYI-LOSHHNERERDNDF

BIEEENIIM L TR ZF Ly /) a—- P ED LI I
BEERZ BMIIDWT, ATROBLLAFEOFR ) = F L~
£) a— b &I L 7= MNS i (0.6-PS, 6-PS, 20-PS, 70-PS) % &
NENEREKRTIEIIHRLT, b iHBme LTH
WTHEAL, RYTFL s a—pENAZ%L W Sonly b AR
EYEAKTIHICHFRL L L, R FLy7ya—
EFRMLAZMNSOY min B & Oy max[3I12R LA, &, i
BEEFFAFICOERLEFLSADOUERFRTH S,

S-only @ y min (14.8= 1.1 mN/m)$ & "7 max (58.9 £2.2
mN/m)iEF* A+ 7 v DEREFMETH o7z, ZOMDOEFR
E&iEd y miniE, BI3DAIRT L HI20.6PSOfEId 169+2.1
mN/mT& ) Sonly IZbREEZL2 RO L -7, 6PS, 20
PSH LU 70-PSO Y minld, #NFH08+£0.4, 352068
F42+13mN/m T Sonly iIZH_RTHERBEMEERL.
INL3BBTREETEEFAD L o120, 6PSHTRLEVE
wiRL7z.

7 maxi, BI3DBIZART & HI20.6PST 59.4 =24 mN/m

0+ A

ymin (mN/m)
>

I

s0 r B
60 JT -JT *

s
a0 } *
N H H

S-only 0.6-PS  6-PS  20-PS 70-PS
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Fig.3. Dynamic surface tensions of diluted test liquids that
contain modified natural surfactant (MNS) at 1 mg/ml and
various molecular weights of polyethylene glycol at 10 mg/ml.
(A) minimum surface tension (?min). (B) maximum surface
tension (Ymax). Values are X = SEM of 5 measurements.
#P<0,05 vs. Sonly (1 mg/ml MNS only in saline).

THY, Sonly CHRTHEETRD R, o7, 6-PS, 20-PS
BXUT0-PSOffIEFN#36.3+£2.1, 35.01.38 g
465+ 3.6 mN/mTH 1), Sonly I THEREMERLL.
INHIMMTIIEEELRD L o2, 70-PS A5 21 &
Db EeEmE IR L.

. 4 ¥RBBFOBNIE-BHEI TS T7 L INOT
XA S O%HE

FE A NI LY FRUBFOHM-RE2 > TIA4T
VARKMLTEDE I IZHERE 2 LMIIOVT, 4TIOFE
Z b5 R FENL 7 MNS % (9.5-DS, 18-DS, 40-DS, 71-DS) &
BRI & L CH VT,

FE AN T L HURINE L7z MNS 25 L7z Fkmha
ORER L UCEFEE R LIORY. SHORFOREICFEE
%W otz, 18DS, 40-DSH & U 71-DSTED LA &
DEWE TR LS, BEI A EEERO o 1B,
ARSIV Er ol

4l T-EE D Y 79 4 7 v ADERZIRT. RO
Y TI AT AGELEE, 205 OBELN %3 L T0.05
ml/kg/cmH,0 R THER L7z, S-only B 20471 LT
0.05 ml/kg/cmH,0 Rz E ¥ E b, x BB LN CHEFRER
ol h ot 95DSEEL7TIDSETEEB LI ERL, B
2031 TIEF 210,22 £ 0.09 & 0.34 + 0.12 ml/kg/cmH,0
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Table 1. Content of test liquids, number of animals, body weight and survival rate in experiment of the
effect of dextran on dynamic lung-thorax compliance of newborn rabbits

Dextran

Test MNS No. of Body Survival

liquid (mg/ml) (kDa) (mg/ml) rabbits weight (g) rate
Control - - 8 233+1.4 2/8
S-only 3 - 9 233+1.8 3/9
9.5-DS 3 9.5 30 7 27.843.1 317
18-DS 3 18.1 30 7 229+3.0 477
40-DS 3 40 30 8 24417 6/8
71-DS 3 71 30 7 26.0+1.8 577

MNS, modified natural surfactant. Values are X &= SEM.

Table 2. Content of test liquids, number of animals, body weight and survival rate in experiment of the
effect of polyethylene glycol on dynamic lung-thorax compliance of newborn rabbits

Polyethylene glycol

Test MNS No. of Body Survival
liquid (mg/ml) (kDa) (mg/ml) rabbits weight (g) rate
Control - - 8 23.8%+1.3 2/8
S-only 3 - 9 26.1+1.4 1/9
0.6-PS 3 0.6 30 9 26.0£0.9 5/9
6-PS 3 6 30 10 25.4+0.8 9/10
20-PS 3 20 30 10 25.6+1.9 5/7+%
70-PS 3 70 30 10 259%1.0 4/10
MNS, modified natural surfactant. T, three animals were excluded bacause of pneumothorax.
Values are X SEM.
FRL, WIEHE Sonly B IR THBEEZ LD, 18DSHE
L 40-DSHETIZ205 % T0.47+£0.18 £0.61£0.17
ml/kg/cmH,0 12 £ T LA L, 9.5-DSHEL 71-DSHE & Ib_T b Lo r
FREICKREWEZIR L, 18DSHE L 40DSHEL TIRFEEE )
T o oY, 20 3 HOMTIE 40-DSBED F A I & R EN
L7-. gﬂ 0.8 |
N. 4% £ RMBFOBNI-WEI > TS 1 7 > INOH £
UIFL2TUI-LOMR £ 06 | *
HYIF L2 7Y T = Lps ey F AT 0 By -1 5 = -;a
PTIAT VALK LTED LIRS LB NIIONT, S
AREDARY TF L v 7Y 3 — L &R L 7 MNS#HE(0.6-PS, 6- g o4 |
PS, 20-PS, 70-PS) % BRI & L TV TR~ £ ¢
R IF LT ) O — LASEIE A MNS #8535 L7 4 g
FRUGFOMRES L CEFHRER2IIRT. 20-PSETIZ10 o | *
Bk S B DT & L7 2w R S BRI L 7, o g 02
CREAWE RO B0 . EROBFOREIHELLRD L &
otz 6PSE & UF20-PSEEDAEAFRANLEE X ) BV & R oAt Omeme==40
L7=A%, #EHEmaEEdio shkror. 0.0 ) i - - -

5ICEION-INE T v S5 4 T v AOHER EFRT. WEREL
S-onlyBnary 7547 AGHERHEZRL TO0.05
ml/kg/cmH0 K TH Y, FFAMT O OEBRLEFBETS
57z, 0.6-PSEEDEITMABMB204#% TS 0.09+0.02
ml/kg/cmH,0 2§ e dr o7z, 6-PSEE T 200 HOMED
0.60 +0.10 ml/kg/cmH,0 12 F TLEH L, #HEHECSonly#EiL
bEXN06PSEESLLUTOPSEHILTOAREIEMERL
72, 20-PSEETIE, 200 DEAT0.61%0.17 ml/kg/cmH:0 (2

Time (min)

Fig. 4. Dynamic lung-thorax compliance of newborn rabbits
receiving various test liquids in experiment of the influence of
dextran on dynamic lung-thorax compliance of newborn
rabbits. O, normal saline as control (n=8); A, S-only (n=9); (],
9.5-DS (n=7); @, 18-DS (n=7); A, 40-DS (n=8); M, 71-DS
(n=7). Time, minutes after the start of ventilation. Values are
X = SEM. #P<0.05 vs. Control.
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Fig.5. Dynamic lung-thorax compliance of newborn rabbits
receiving various test liquids in experiment of the influence of
polyethylene glycol on dynamic lung-thorax compliance of
newborn rabbits. O, normal saline as control (n=8); 4, S-only
(n=9); [J, 0.6-PS (n=9); @, 6-PS (n=10); &, 20-PS (n=7); W, 70-
PS (n=10). Time, minutes after the start of ventilation. Values
are X = SEM, *P<0.05 vs. Control.

EL, BIBMMERLCHOESTORI D VAEEICEMHERL
b TO-PSTETIE 209712 0.37 £ 0.09 ml/kg/cmH:0 (2 F T 1
FL, WEFECSonlyHB LU 06-PSEFIZIERTEMEEZRL
7.

% =

4 EOEFEOHESR, 1 mg/mlDMNSIE ymin % 15 mN/m i
BIZFTLARTFTEEY, 3 mg/mlod MNSIZIZ Y 4 FRmis
FOM-HEMa sy 7547 Y ARIFESEHRIDP LV EHE
Shiz. Lal, KEEIESF Y HEEDFTHETFFANT ¥
BLOEY)VZFL Y /Y a- VDR, IZIEMNSD Y min % 5
mN/m DFIZIKTF &8, av 79147 A% ENsEs30
DHBZEFHPLL. B, ZOBSTFOERIZE, 578
DRESHPEB/LT

y min R AT L 72 (P50 OO RERES Y
L, ZOEDS mN/mE OB REAMNARETLEELL
NTWE?, SEOERCTHEA L7zMNSIE, #EEA10 mg/ml
DB, 5mN/mETO 7 min #7742 EFHRENT WS,
EELZHAEBR BT —77 7% ¥ FOEREIE, 120
mg/mBEERBELONTWED, Lil, SRERIEORE
RIY N M+ 05 TARDS # R4 S S 728 ¢, ik
BHPIZEINET—T 775 v FOREFL mg/mlL Tt
HEMEINTVE 9D ARDS T, Z DORiAIE AN #
BEZBELTWALRRESE, 4HIZARDSIZHT Al
WEBEAHIIBE, MNSOEEY 1 mg/mUcFHRLAE. #
DFEF, MNSOADEED Y min 2P IRETEZVER

&

HENBBEIZER LA LAoT, 20 yminDFRMALT
H ARDSIC BT AMRAENEEIIT—T7 7 7 ¥ » b OFHFH
MELTWAEHEETES,

FEIE 26 AR 7 ¥ FR#aFIE, BOOMY—7724
YIEAERINLTEY, #0F F TIEATIFRIZL - THHRAE
EFRBLEVESLNTWS O, HE SEOERICBEITL
WHREOCD Y7547 A%, 0.05 ml/kg/cmH,0 §i# O&H
Thotz. LirL, 2O FRFOM-WIEHar 7547
AL, A SERE SN =T 725 POIEERICRE ST
YHET A EAMLNTEY ™, 30 mg/mldMNS %575
&1 ml/kg/cmH0 HiEDEERT L5 1205 2 EAHERS R
Tz,

ASEOERTIE, 7 FRBIGFICIRE T 5 MNSOlE %
V=T 775 MHFRET ISR STV AIREDL/10
BT T3 mg/mliciksE Uiz, HAEBEBONIIE K TR
ENTw A, FRMBIT BT BIIAROE % 200 p17i# L
AL 2L, BiMICHS S7: 100 Ll OB, &6
1/3IFHMEIND LIz, MBICBIT2 MNS O
mg/mliilc s LEHHENG. Thbb, 4HD Y F
BEAFIC %S L 22 MNS i iF & ARDS 12 331F 2 il 45 B o+
=77 78V ORETEFICHRELbOTHE. MLok
b, MO FRLEBETFOI T4 7 7 AFTRD
ARDS DIFRE ARG —T 7 7 % » FOFRAME LTWAZ
LERLTWBE#EZD,

SEOEERRERP S, HMESNIZMNSTLTFTHFA T » 05
~T1kDa) FAER) =F L&Y a— ) (6~ 70kDa) %Rk INT
b, FREGEECETM ML BIET 5 tES ML 7T
AMNFTyBLIR)ZFLYS) a—VEEKIE, 1ZEALCRMR
EEERE LW Lo L, BidiL7 & )12, Kobayashib
x> Taeusch & 21, MFEHZHAESCKER LD —T7 7557
FMHEWHEIZE > THE SN -7 7 75 ¥ FOkiED, I
A4 MEDFICIVEETAIEERARLTWA, ZO#E
W=7 7 % b, WEWE, BLUEAS T EESTO
SEOHEEANHES L TWAEEEZLNTWVAD, 4ENKE
B RISIES A Y UBGTFRT— T 7 2 & v MCEBERT
LHILEERELTHS,

TVTIVRTAT) )= EOMBE*HTLEDT
i, = —T 777 POEREEES S0, x5 7
FALSYRB)IFLY I a— Vi EOIEA + L EEST
i, =77 2% bOFEERET#ET S, I OmWIIERELE)S
B LCwaTEERYEH S, FHKRPIIBITEHF—T755 >
ME, BRETIIZLOSTIVES LI LV EIREh 2T
B, KBRETIIEA OFTFHFEMTHEETARET LR
TV IR OHMERS, KEMHIES F LB TR
N =T 7077 FOIFEEZED ZWEICONTIE, TEO
£ RHEENTRETHA . Thbhd, BUENFEZVIESTY
HOBEFFEY =772 %2 FOBEFEVEETH, 2FH
HIZBELEEELTY—77 2% MoTFREL2EESES
EELNTVESE, XL IZFFA SR RYLFL LT
I—iE, KOGFEFIEMT) Y IREREBAT A &TY)
CIBEAFERESEDL I EDHONT WSO,

Wi —77 2% %Kk&LEEDSH (arge-aggregate) &
N E RO W (small-aggregate) I3V 7235 4A, BIE XV
REFEEZ AT, BEOHERETHVI LML TR W9,
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=775y ME, REFEICESE L CREEEE RS,
ZOR, KELBEEOSMEEMATICA VSIS L BRTE
L7728, FEGEEPHEL LEEEsNE. A, 97k
S THEEL7Z) YR TO RIEIGMARE 2 WHEERH 2. &
DI LEDPL, REARRICED2IES F v HEsTFoRRIz
BIEESTFHOBE LB L UKD HE L Twa Mgk + T
TELWEEZS.

BWAFEY YRR TFOMOBIEL 2BET A2, H288
EORESOHGTFEIVLETH LY. 4EOEBRT, 9.5 kDa
DFFAPZTR06KkDaDR) TF L7 )3 —xiFEml
THMNSOFEUEFHEL hdrol. ZOHRRIE, FROSTF
BTHEHEELCSERREFTRELTEY, Y7725+
DFEERESE LDV ONWFRRTHo b FE L oND, —5,
DFERPRETELEA 4+ Ly UEFTTFERES FOER+ B -
TLEV, BRSTFHEOBE 2 CRE T E L SghanD,
AEOERT, 71 kDaDFF A bJ » 270 kDa DK ) =F L
) A= VERNMLTL I TS5 47 7 A 5IiFE L 4
PofcHHICIE, LEOL ) GEEFRSE L Twa EESK
. Ll, ¥=77 2% 2 DT OB & FIEE BB
U2 2 LB D b, (RHBEII S VW TSRO
FABETH B,

Al L7z & 912, ARDS TIaHizBHIILAT OE @Ak A 70 LT
RNEEAMMN L, =7 72 & > VTR T B, X612,
ANEH AT B MEFBR OB HA ™ — 772 ¥ » FoiF
Y& ST 2 Y990 = 5 I B R LT, RRAGERY
=77 750 RS AMTEREIRE ST
oLk, E5EREY—T7 7 2y 2 ATIKEERIZE - T
AL E L 175 20 IS EPFERE ¢$9, ARDSIC
WEBH—7 775 PELRER, RE—RIEL TR,
RAFFEDIERD S, MBAIZIES & P HESFHEET K
MEHE & B CEAT OB L, =772 % > FOiEk
TRIET AWML DH A, Thabb, A+ UESTFOHE
Lo TIEEARE R FT2 V) & H LWIBEESELL
na.

4B DFFFETH 72 MNS 13 SP-A % SP-D % & A TV 2 br,
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Abstract

Pathogenesis of the acute respiratory distress syndrome (ARDS) is related to dilution of the pulmonary surfactant with
edema fluid leaking into the alveoli. Recently, it has been reported that water-soluble and non-ionic polymers reverse the
serum protein-inhibited surfactant function. The present study was designed to determine whether dextrans and polyethylene
glycols (water-soluble and non-ionic polymers) could strengthen the function of diluted surfactant. In measurement with the
pulsating bubble technique, surfactant at a concentration of 1 mg/ml showed above 15 mN/m of minimum surface tension.
The value, however, decreased to below 7 mN/m when 18.1~71 kDa dextrans or 6~70 kDa polyethylene glycols were added at
a concentration of 10 mg/ml. In surfactant-deficient newborn rabbits, 3 mg/ml of plane surfactant suspension exhibited a lung-
thorax compliance than 0.05 ml/kg/cmH.O. mixed with the above polymers to the surfactant suspension significantly
increased the compliance. In particular, the suspensions with 40 kDa dextran and with 20 kDa polyethylene glycol showed
increases in compliance to larger than 0.6 ml/kg/cmH,0. It was therefore indicated that water-soluble and non-ionic polymers,
such as dextran and polyethylene glycol, can strengthen the surface activity and physiological function of diluted pulmonary
surfactant, with the effect of each polymers being dependent on its molecular weight. Although further studies are needed for
analysis of the underlying mechanism, the results of the present study suggest a possibility that water-soluble and non-ionic
polymers might be usefully applied as a new therapeutic method of ARDS.



