Artificial Lung Surfactants Composed of Synthetic
Lipids ; Surface Properties, and Effects on
Surfactant Deficient Animals
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BMRERTRZERMY—7 725> 2BET 280 T, dipalmitoylphosphatidylcholine
(DPPC) & phosphatidylglycerol (PG) # %3 DPPC-PG (70/30, w/ w), BLUZFhiZ
tripalmitin (TP) #%fmz - DPPC-PG-TP (65/ 25 /10, w/w/w) ML, rOREEELZ SV
KERENEZ, 770M2»5HMHE LKA Y—7 7274 > | (surfactant from natural source,
Natural-S) & U 72 REEM R KRMRERIECHEL 7. DPPC-PG 0B /NEERTI1220.4+
1.2mN/m (meantSE) T -7 DL, DPPC-PG DB/NREEN EEEITES @mN/mBLT)
Natural-S OfE & IZIZRIETH-7-. £/, DPPC-PG-TP DORERERE L, DPPC-PG IZlERE &I
HOEERLIz28, Natural-S X0 bBh o7, £BEROTMEICIX, BSOMY—7 724> b2k
MLTR2 TS FRBBFLMERC LD =7 725 > b BBOH LB Y+ ¥ORAIC, 5%
BRETIEWIFEEAVE. Y ERBBFOER LSS & U DPPC-PG ERELULETIR, 20
cmHO OBRIHFEAELEA L ZATFRT TS, 3ml/kg UFORKBLLRS Ao, —F,
DPPC-PG-TP 285 L:FETIZ, B2 BiHABEBCASs, 10.2+1.4ml/kg L W3 BASELE > 1L
7z. %, Natural-S 285 UHTHHMREIX25.321.8ml/kg THolz. WRTYYFDS b, JE
E#@ PaO, 13100 Torr (i %Iz X 5ATHRERT) ATk b, PaCO, 1381 Torr W TEHEL
e Bl Y FI7AT L ARIEEEIOS5% L FizE4 Lz, DPPC-PG-TP HREU LTI, 100
Torr JUFD Pa0, 215 EH» 5460130 Torr 2 L& L, PaCO, 1240 Torr M FIi& 7417 . %7,
AVTIAT Y ASHREHI VERCEEL 2 >7:. DPPC-PG #B5LHTIX, Zh5DMHEE
DIFET 2 E TSR 4~5FB»ELL. DEDORESE LY , TP ik, DPPC & PG 2B&L 7 b
ODOEFFENERES E5EMAH Y, DPPC-PG-TP iz Natural-S L D EFL2 vbOD, fiy—7 7
7P LTHABEEERZET IO LHESA.

Key words lung surfactant, replacement therapy, tripalmitin, dipalmi-
toylphosphatidylcholine, phosphatidylglycerol

R OV R 5538 fE 1% B (respiratory distress GBS FRERBEIZ L > TRBLZ b0, 7
syndrome, RDS) ZxtL |, fivr—7 727 ¥ > % OREYICS S ERIEE 2 RML TR > B L
BN &N, Ba e BREERY—7 72 5> bt LOPERHL., £, EVEHROY—T 2 IV b
MEsnTE:. BEEALERTHESY—T 725 ELTEARPSBRL-VOVHEI L TWEY. 2
MR, B0 CHAEY = A — b iR NoDRABBFY—7 725 v bz, wTFh yRDS

Abbreviations : ARDS, adult respiratory distress syndrome ; DPPC, dipalmitoylphosphati-
dylcholine ; IPPB, intermittent positive pressure breathing ; Natural-S, surfactant from
natural source; PEEP, positive end-expiratory pressure; PG, phosphatidylglycerol ; RDS,
respiratory distress syndrome ; TP, tripalmitin
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EEEL L, Oy MCEDEEONT Y ENEL
Buok, RE V7 OBFEEC L DHREERROT
EEMSHL IR PORBAEREL TS, &L, T
heolEsmMRT 28T, BROSHREREZRY
TRYMLL-ERMEY—7 72 % v+ OFfERHEKBS R
Ty 390

FRORY —7 7 7 ¥ >~ b2 ix dipalmitoylphos-
phatidylcholine (DPPC) * phosphatidylglycerol
(PG) & BICFEFET S. Lo L, DPPC BT,

Tablel. Composition of surfactant from
natural source (Natural-S)

Phospholipid 94 %
(DPPC: 75% of phospholipid)

Fatty acid and neutral lipid 5%

Protein 1%

DPPC, dipalmitoylphosphatidylcholine.

Composition of lipids was assessed by thin
layer chromatography and dose of protein
was determined by amino acid analyzer
(model 835, Hitachi, Tokyo) after hydrolysis
in 6N HCI for 22 hr at 110°C under vacume.
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HHEEEEERI L. &85, BBY—7727%
v R BSRIIL T3 74 FRIEET & S OBk
THF, TheDY—T7 725 NERELT, M
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BiowTEFOEEEMAT:.

HEB L UHE
1. ¥—7722 0N
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SERY—777% v b ORBCYY, DPPC B &
PG (Sigma, St.Louis, USA) ixZd & £, TP (M
S, mER) @AY/ — o BERE&LTERALL.
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Fig.1. Principle of pulsating bubble technique. After the plastic chamber was
filled with surfactant suspension and warmed to 37°C, a bubble was created
and palsated by the pump between a maximum radius of 0.55 mm and minium
radius of 0.40 mm at the rate of 40/min. The maximum and minimum surface
tensions were calculated from the pressure tracing after 10 min pulsation using

the Laplace equation.
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DPPC-PG i#DPPC & PG % 70/30(w/w), DPPC-
PG-TP iZDPPC & PG & TP #65/25/100ttT 27 o
ok VA CEEE, BEZEL T, BEKCoHEE
723 A BRI U CTIER L7, (EREICIZAEAE A
sy G A

2. RARBETY—7 727 % >+ (Natural-S)
Natural-S i, BEHSODFE L D 74 ke
WLOIER L. Tibb, F¥s 7y ORHMICE
BAEAEEAL THEEREEZHFER L. 100xg,
10 A OFELTHEC & D MRS 2EBRE LR, 4£°C,
2000xg T 1ESFELEOOBEL, ABE2EBL. 20
wEER 7 OORNVL/ ALY ) —N(2/1, v/v) THH
L, ZuofRivAB%EFolch & DAFETIC LIz,
0.5%RIEARICE D ¥EH, MELZEL 2%, Y807

Ventilator

DO RLVATEBREL, PEEERaVATE—LE
BALDIBED 7L RML, BLEFRT L%
=775 PESERBESEL. BOSECLY
B2 ED, BETClRseE, BEKCHE
SEHEBEZR L. FRBCREHEAEKCOE S
7z,

II. PIEHREMENS

BY—7 775 r  OPBRANREEER, KBl
HRSIEH™ (Model ASC, Surfactometer Internation-
al, Canada) AW THIEL . M1 CKEERER
N OERXEERT . QIEE (F&E2541) M2 10mg/
ml QBEDY—T7 725 > F AR EAN, TOF
WZHAE0.55mm DK EMER L. 3TCITIR L 725
Z, [EDOEEE0.40L 0.55mm ORI, 15MH40E

Differential Pressure
Transducer

Fig.2. diagram of experimental set-up for immature newborn rabbits. The
newborn rabbits, which were tracheostomized and treated with the test
surfactants or not treated (control animals), were kept in airtight chanbers

(multiple plethysmographs).

The animals were connected in parallel to

respiration unit which was set at pressure preset mode ventilation. The tidal
volume was calculated by integuration of pressure difference across the
resistant tube attached to the plethysmograph.
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THEs L. WWAMHAE s LB, KWONEH
(P) ¥ (R) »5 Laplace O (P=2y/R) 2 &P
RERN (v) 2RO [RO PENRKRRFORER
NEBEREREES (ymax), KEOFESRPEFOR
ERDER/NEFRSN (ymin), L. &z, K
HEEEBREIZ VLAY arEELESY, [WOIGE
IBBLT2EE» S RAREREERD 2.

I. EhihRER

1. 79 FRMAEF

RER26 H 188 » 5 27H 0 BEEIOEIR 7 ¥ (B
AEEE, WHERAK3LIA) 6 ey ALY
¥ —n 200mg DRSS X D FEEL , FEIH
WX DEMBORBBTFERE S, BERHE
L, RERRIBY—YE&RI=—a—VERALRE,
By Foo/hFeERc, HReLTH
LEELZWIHERERHE (n=9), DPPC-PG # (n=19),
DPPC-PG-TP # (n=15), ¥ & ¢f Natural-S #f
(n=11) 4iF7-. DPPC-PG #, DPPC-PG-TP B,
Natural-S B2z, F§ROY—7 7275 ¥ P EEK
(50mg/ml) #100 g l/head HTHE P =2 —Vv ENL

Valve

rir fml o

x &

THIAREALR. ok, BEFOFEIR, FEESH
29.7+1.8g (mean+SE),DPPC-PG #2%29.5+1.0g,
DPPC-PG-TP #2%30.6+0.9g, Natural-S #£2%29.9
+1.3g T, HEICEBREZEE2ZD 2o,

Ine OBRESRT Ui, BiF£23TPCIMBEL R
TVFAESF 7HEBIRNE L. A—BU79Fhs
BrR2BFTHLT, KEY =2 —VOBARUTY—
7778 bORENMKT TS ETOM, Lk
TEBRFR, —% 5eomHO ORGERSEBE
(continuous positive airway pressure, CPAP) 2%
LIz 2N FROTVFRAES I 7EBOKEENTH
HIRRIZ E 0 TR 7.

ERFOHREMBIKT LE, 1P H7%00.02mg o
Biotvromy LR ERERNCEES U CHRFEHERL
L, 2RRT LI, ATMKEE (Servo 900B,
Siemens-Elema, Sweden) % f\» THER DR
FEFE B (intermittent positive pressure breathing,
IPPB) A L7 . BRRF[ENEIZ A TIFREOE
BIEREZD LIk THE L. FREKE 15
F40E, BR e E[ORMEE L D 1L, EERR
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Fig. 3. Diagram of experimental

Pressure
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Pressure

Pressure

Rectal Temperature

set-up for lung-lavaged adult rabbits.

Anesthetized adult rabbit were endotracheally intubated and mechanically
ventilated by pressure preset mode with pure oxygen. Positive end-expiratory
pressure (5 cmH0) was applied after the first lung-lavage.
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EREICE B & D KWRERFEERE L. REY R
RMEBEERAY, ALRRIKOT ARHED ERIZE
BIHIET 3 2HEBRBFOFRBRKEDLEL L (71
/min) WERE L 7. IPPB Bitht:, B¥I0 1AM &K
BRBEALLY—7 725> b 2B S 5 H
BT, REBREENES 3BcmH0 L. 20%
i, REFSENE#® 25,20,15,10cmH.0 & EXRZE{L
x¥7. BMABOHER, ATPFROKEREEL T
P 4~5PRITIToT.

ERIFOBIER, FVFREST TR LE
FHUORREBNEOMBEDOEEEZEE NS VA F a—
#— (TP-602T, HANE, ®R) TRHEL, REB7
v 7 (AR-601G, BALE) tBiGE1=v I (AQ
601G, HANXE) 2AVWTBRNCEI L TR 7.
FBRKTHR, —HORRFIz 2w T Nilsson 50K
B, [EW 10cmHO OFE% 517 %235 flig)
Wrs 1% NVINTATFER E3.5%FNL=Y >
BAEK H7.4) 2EH2 T, MESEEEL, ~
TrEVY Ve F PR EE, SR,

2. FHYEEREEA Y ¥

{£E 2.7~3.5kg OREBY ¥ ¥ (BEHEE) 295 %
HALN. ¥ 35— 30mg/kg LHET bor v
0.lmg OFFE L DFREEEHEA LD B, > by
vy —)L 30mg/kg DEEIC L 2B T IC, &5
TRFLEDBEE L. NV bV E S — VR SBICIE
CTEBIMES L, REHEE: —FIR o 7. Bt
Bt 7 o= A 0.lmg/kg) % 1 BEEEICHEL
THEMELS 2, M3 ETT &5 2ESHAROA
TIERER I EE L7z, ATMERERICIE N —— P E
VAE LV —% — (SN-480-3, >+ / BUEFF, ) 24
AU, BEAACBEROER BB UI100%BE *
Buere, BREHE, REFSENE 20cmH0, WK
E$% 1 2H30E, BE LIFROMES 1 2 1.5
BEL. o8, RENELHENICHETED LS

CEREAF 2 —7IfFAEMFT, EbSYRFa—
V—ICERL. OECERLRMCERT 720K
BREMRIC A =2 — V2 HEBEL, oML EMES
DI:DCERRICO =2 —VvEFBEL:. £72, B
BREAEL, BEEREFEH VL TITCHRICEKE
EREEL 2.
LEOMFREAGT CEIIRMBRM 21T, M¥kEiTo
BB 5k 4 £ (PaOy), BRI =B RFTEHE
(Pa0y), pH Z Y 2 MW X A B8 EE (ABL2,
Radiometer, Copenhargen, Denmark) iz & h #l%E L
oo k7, ARRCKEBLMEESDREa 7S5 4T
ADPEBLITol. &3 754 7>~ Rt Kobaya-
shi 5QHEP KL, HMEETHEELL 8D
I BENBEIEL <55 50ml OEEEEALT
MlazswoALESE-0b, BAZKOYE
(2oml) ZHHRL TS BHMRER/B L L EORENEL
5, UMToxkiwxhE&ELE.

25ml

EIITIAT A TERE (mHO)

BB, I0aYFI4TAQER, R0
EEI0E LI EOFHAELETRLE.

Bwt, Mivr—772750 r2KMER 50D
Wk 3ETT> . 1 EHEOMBEECIE, FE4 4>
HREEMEFRTH 5 polyoxyethylene (20) sorbitan-
monolaurate (Tween 20) 32 % & T\ 5 £
EARERG., Thbb, 3TCH Dl Z DR
BE 25ml/kg BTRENKEAL, FART LR
CHRREBRAL 2. 1 mEOMGELBIE, AT
U [E 3 D PRSI V2 PR A ER % 31, 5emH 0 DIRKIEEK,
BBE (positive end-expiratory pressure, PEEP) % {¢
Lz, Tween 20 £ 125 | BEHOM¥EED 105
T L U202 %, EHEAKAOARZAVLE 2EE
EEIEBOMEEEFACERETT 7. B, 1H

Table 2. Surface properties of surfactants measured by

pulsating bubble technique

Surfactant 7y min (mN/m) y max (mN/m)
DPPC-PG (n=5) 20.4+£0.5* 59.9+2.0*
DPPC-PG-TP (n=38) 0.8+0.3 57.0x1.2*
Natural-S (n=6) 1.6£0.2 30.7£0.5

DPPC, dipalmitoylphosphatidylcholine; PG, phosphatidyl-

glycerol; TP, tripalmitin;
natural source; n, number of measurments.

Natural-S, surfactant from

Values are

means * SE. ¥ Significantly different from Natural-S by
one-way ANOVA followed by Sheffé’s multiple comparison

(P<0.05).
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Fig.4. Surface tension change after cessation of bubble palsation at the
maximum diameter. Values are means+SE. DPPC, dipalmitoylphosphatidyl-
choline ; PG, phosphatidylglycerol ; TP, tripalmitin; NaturalS, surfactant from
natural source. ®, DPPC-PG (n=5); @, DPPC-PG-TP (n=8); B Natural-S

(n=6).

OV BRIEIC 3R MEEL | - OB TR
BRI sr s, RIERETCECL-BRES
motz. 3EEORKERT » 5 74% 1, By
A EITo. RuT, FlRE (7o € F20mg)
BEEL, B EEEEICIERSE n=10), DPPC
PG Bt (n=8) # & f DPPC-PG-TP & (n=11) iz 5313
7z. DPPC-PG-TP #12(3, k& T O 8 3.1,
BADERY—7 779 > bE#E 30mg/ml) %
6ml/head » THESEICIRE L. HE5ZBL THE,
ERIBALIZER D THRBIBAVI W2 X S i 2 &2 T
#hEh 3ml FOoRFEAL, EEORICHEICY —
7y Yy b REASNS LI CEEL:. &7, &
AE#IZIZAMBU bag 12 & % B FiaklmeRk (R
KENT 30~35cmHO, 1 3H400E) % #4058 [ i
L, GElfiv—77275 > rhfiEKEE TV ED
2E9 L. EBEEEO Y FIIHL TETGERI
WHEALEH o end, BAI0ZEH L AMBU bag &
X 2 PSRBTt 2 B e AT o7
EABERTO305% LD, 1EMEC, MEY A
L&AV IS T AR 6BMICb o THIEL 7
BT TE, BEONY PV EY —LEBEL TH
MEBRL, MEfEE L CEEEZREL:.

V. #EtE

FIEFERIT mean+SE TEL, HHOBEEHE

40
:‘_:j%—
520~
ol

0L

10 15 20 25
Peak Insufflation Pressure (caHp0)

Fig.5. Tidal volumes at various insufflation
pressures of immature newborn rabbits.

Values are meanstSE. DPPC,dipalmitoyl-
phosphatidylcholine ; PG, phosphatidylglycerol ;
TP, tripalmitin; Natural-S, surfactant from
natural source. O, non-treated group (n=9);
(®, DPPC-PG group n=19); @, DPPC-PG-TP
group (n=15),; B, Natural-S group (n=11).
Statistical analysis was performed usung
one-way ANOVA followed by Sheffé's multi-
ple comparison. * Significantly different from
the non-treated group (P<0.05). -+ Significan-
tly different from the DPPC-PG-TP group
(P <0.05).
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BT A b EITY, P<O.052BEE=L L.
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. HENREEY

FKLWCTRBERE R E#H O THE LA y min
BRUy max #77 L /2. DPPC-PG @ y min i&
20mN/m §it TH 3Dzt L, DPPC-PG-TP B & ¥
Natural-S OfEIZ5mN/m LU FT#H - 7. DPPC-PG
£DPPC-PG-TP @ y max 1332 55mN/m LI ETH
20Wxf L, Natural-S 3#7 30mN/m L HEIZ{EWL
EERL.

BRFETTHEOME 2 FILL - BOEEREHOR
BELER 412K L7:. DPPC-PG 1k, £EEHDIE
THBL, 55HOMEIE 422+1.9mN/m EBwWET
H-o7:. DPPC-PG-TP OREENIZ, s 1E,
5#ET 56.71.3mN/m » 5 46.4+0.7mN/m 122
HICET L. 2OBLBRLCKERNBIETL, 5
AEICIZH 30mN/m 1 L 7z, Natural-S O EEE

Non-treated

T35 UK 25mN/m 2L, 20#%iiEF—
EDEERL:.

. 79 FRBBFCHT 2R

1. a5 E

Mouw&ZHoBIEERLE. kR EHTE
25cmH0 OFVHRAKEENTEOBE D & 9.0+2.3
ml/kg ODEREMNE >Nz, 20cmHO UFDOET
& 2ml/kg UTFOBMEREL2Bs AL » - 1z,
DPPC-PG #t1x, 25cmH.O THBEHL v HZF K
ST ENE SN, 20e0mH0 LT CRIERS
HroMicEnsonks 7. —F, DPPC-PG-
TP 813, £ TORENETIHERSES L v DPPC-
PCHIVEEBECKREVWASELTELE. Lard,
20cmH.0 T¥, 11.9+22ml/kg & £ LERBE
E%182% 2L TE. Natural-S BoOBEEEIIZ 5
WR&EL, 15emHO UEOBRAHEENE T3
DPPC-PG-TP #: ORIcEEE %R L.

2. G

6 I EREDARIHBERZ R L 7. EREHT

DPPC-PG
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i, FlPARELTE CEEE T, ERMOREEZELT
Wi, DPPC-PG BETH, JERSH Lk, MiRARE
R EEE LR >z, DPPC-PG-TP BT, P e
WD LIS & EET 3 NESMOES SHEL
By, FHY—nHEERL Tz, NaturalS 3
3, SRS EICHERR> T,

M. MBI F

1. FHZE#uR o EINER

B RO EINE N, HES R LE84E 1% T
borp, 2EBEE 3EERBEIRTHT:. KA
CEBELLGEEOSH I 1S 21212ml T
Hoiz.

2. BIRmEERSE (Pa0)

71 Pa0, OBEEELER L. Mkl
600 Torr TH o7z Pa0, i3, Fideiic X DV MEEETA
TRE£{T>T 5 b b 5951+ 4 Torr &
TUL. BdEdis &£ U5 2% 0Pa0, i3, 3 FEREIIC
HEEs kot RGO Pa0. 13, 6FHFI
bl-oT, F¥EH 100 Torr 222 Z Lix—Eb

DPPC-PG-TP

Fig.6. Lungs of surfactant treated and non-treated immature

VS

k-7, DPPC-PG D Pa0, i, 5 4 BHf¥
THBERLOMCEREER T E L2271, LaL,
I~ 4 BEE» sRrcHBEERERL, &5 6 KH
0 Pa0, 1k 358461 Torr WX TEL, e 58
LD EBCEWEE 2>, —F, DPPC-PG-TP #
T, BEERCREERT > LEMRILECELL,
MEERELOREN > ML, £5302% O Pao,
&, 460+30 Torr W CTLEAL, KERKT T 400
Torr M EDFEEERMEREL .

3. BpRm—EMbRFESE (PaCOy)

PaCO, DREEE{LxH8 R L. MEEATO
PaCO, 1316.4+0.7 Torr L@ERTIKETH 7. %
7z, WH¥E¥E 5 %1%, 39.41£2.3 Torr TH o7z itk
BETB L U5 S0 PaCo, i3, 3IHMICERENYL
Moz, JEREED PaCo, i3, iR LAL, 3
AR 1278.1243.0 Torr ELEL , ZOBRFERK
TEToIDLr_AEHEEL. DPPC-PG B0
PaCO, i3, 5% 4 B ¥ CHESH L RAROHY
2RL720, BBRET T2 @Az2RLE. —7,

Natural-S

newborn rabbits.

Hematoxyline-eosin stain. Bars indicate 500 g m.
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Fig.7. PaO. of lung-lavaged rabbits. Values are means+SE. DPPC,
dipalmitoylphosphatidylcholine ; PG, phosphatidylglycerol ; TP, tripalmitin, 4,
all animals (n=29); O, non-treated group (n=10): ®, DPPC-PG group (n=8§);
@, DPPC-PG-TP group (n=11). s Significantly different from the non-treated
group by one-way ANOVA followed by Sheffé&'s multiple comparison (P<0.05).
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Fig.8. PaCO. of lung-lavaged rabbits (means=+SE). Symbols and numbers of
animals are same as Fig. 7.
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Fig.9. Arterial pH of lung-lavaged rabbits (means+SE). Symbols and numbers
of animals are same as Fig. 7.
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Fig. 10. Lung-thorax compliance of lung-lavaged rabbits (means=+SE) expressed
as a percentage of the prelavage value. Symbols and numbers of animals are
same as Fig. 7.
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Table3. Weight of body and excised lungs

Group n Body Weight (kg) Lung Weight (g)
Non-treated 10 3.1+0.1 22.6x1.1
DPPC-PG 8 3.0£0.1 17.2+0.6*
DPPC-PG-TP 11 3.1+0.1 15.7+0.3*

Values are means &= SE. * Significantly different from the
non-treated group by one-way ANOVA followed by Sheffé’s
multiple comparison (p<0.05).

DPPC-PG-TP B, ¥i#35.5~39.2 Torr @
PaCO, ¥ KRBT & THREL , 185 2 BRI LRI i3
FHEEHLOBMEEERR L.,

4. ik pH

BRM pH OFL2F 9 TR Uz, Bigeidmias?.57
+0.02, Fh¥EE 5 2H37.3040.02T, 3EMIcES
Bixd ol FEEE5R - DPPC-PG #0 pH 1X, B
HOBBE b S o ETT2MEAmERLE. —
7, DPPC-PG-TP B D VHEIZHBRE T & T7.36~
TA3L IR EREE MR L.

5. a5 4F A
HC&£ary 7547 A0ELERLE: . ERE
BOa>774 7R, M0 E0 M Mke
HIDA3E 4 R ETET L. ZOBRKLAICEET 2
BAERL 7, Mg O55%L Ficl Lg b -
7z. DPPC-PG Fix, 5% 3 BG5BT
WEERLTWZ. Larl, 208EHEL, &5 58
gk e 6 RMEBO I 754 7> 203, FEBESH
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Abstract

To develop an effective synthetic lung surfactant for clinical use, two phospholipids,
i.e., dipalmitoylphosphatidylcholine (DPPC) and phosphatidylglycerol (PG), were mixed
with or without tripalmitin (TP), and their surface properties and physiological activities
were compared with those of a surfactant from natural source (Natural-S) which was
extracted from porcine lungs. The lipid mixture composed of DPPC and PG
(DPPC-PG,70/ 30, W/ W) showed 20.4+1.2mN/ m (mean+SE) of minimum surface
tension, but the lipid mixture with TP (DPPC-PG-TP, 65/25/ 10, w/w/w) showed a
significant low value (<2mN/m) which is similar to that of Natural-S. The surface
adsorption speed of DPPC-PG-TP was significantly faster than that of DPPC-PG, but
slower than that of Natural-S. For the evaluation of the physiological activities, the
samples were transtracheally administered to two types of experimental animals ; immature
newborn rabbits which were deficient in their own lung surfactant and adult rabbits of
which surfactant was depleted by lung lavage. In the immature newborn rabbits, tidal
volumes of the untreated animals and those treated with DPPC-PG were below 3ml/kg
under mechanical ventilation with 20cmH,O of peak insufflation pressure. On the other
hand, the tidal volumes of the animals administered DPPC-PG-TP was 10.2t1.4 ml/ kg,
which was significantly larger than those of the formers. The volume treated with
Natural-S was 25.3+1.8ml/kg. In the lung-lavaged adult rabbitr, the PaO, of the
untreated animals was below 100 Torr under mechanical vestilation with pure oxygen, the
PaCO, increased to 81 Torr, and the compliance was less than 55% of the prelavage value.
In the animals treated with DPPC-PG-TP, the PaO, immediately increased from 51+4 to
460-30 Torr, the PaCO, remained below 40 Torr, and the compliance was significantly
better than the untreated animals. In the animals treated with DPPC-PG, 4 to 5 hours
were necessary for an improvement in the lung functions. These results indicate that TP
manifests the physiological activity of the phospholipid (DPPC and PG) mixture.
Although the potency was somewhat less than Natural-S, it was concluded that
DPPC-PG-TP has a physiological efficacy as lung surfactant.




