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fivr—7 7277 YORE L ZOAENES X OYEOEE

SIRAFEFIE: - BELHE (BN ER %)
ES: T R~
(FHL 3 % 2 A20AR)

WHior—7728  bOBEKLBEOCEFELEHS»ITIEMNT, BrxOBEICHERL 275 il
kDY —7 727 %>+ (Surfactant CK, S-CK) O4AHENER F OWENEE2EEL:. 7, &8
FREMEE, BECORY—7 7275 > bBRMAL TV 2ERTHE O 7 ¥ ¥ K BMEF EEERE =31
H) iz, 50, 25, 12, 6mg/ml O#EED S-CK % 0.1ml b TRFENIHES L, ATBETCORKEL
AEEB L UBBRBROMEBFE»SHEL:. ZBHEIIBL T, SBREKOAZESL -8
(Omg/ml ), BEX M EE L ah -8 GIEE) LHE®L. B850 72 S-CK O#EES 6mg/ml
LUTOMS X UNBREETIE, RARKES 25cmHO TH, 3ml/kg LTOBRBIZEL2MESNah o7,
iz, 50, 25 BL U 12mg/ml EE5HOBREIX, ThFH 24.512.8ml/kg (FH{E R
#), 25.5+1.7ml/kg BLUF17.7+3.7ml/kg Lt BEEIZKE -7 (p<0.05). £FX Y, 12mg/ml LA
LOBEBTIHS0%ULETH D, 6mg/ml LIT ORGSR (14% LUT) otk BEZE» - 72
(p<0.05). %7z, 50% X O* 25mg/ml BSHOMBERTHAUL 2MHREEZEEIL, T ZN0.63%
0.033 £ 10.64+0.03 &, sHEEE (0.38%0.03) IZEHANTHEEIZKE S (p<0.05), Filao+ 5234 #5RAH
Zdohi:. ZORKRE»S, S-CK O4HMERIT, R5FOBE 12mg/ml fiETRKESELLT S L
¥IEENT. Lo, &E5&8hY—7728> N, 7 FRBBFORNICEET 2HNK (lung
liquid) KX DF 1 /9 IHmREn 2. Likd->7T, N (HEHER) B8V Tid, 1.3mg/ml g4
BREEARET2ERBECIZ2LOLHERN. 28I, =7 775 > P OYENERR, &
EEIREIC X 2 RARERM, $LURHBRERNICLIR/NRERSD (ymin) E JRAKRERN
(ymax) 25HE L. RERERMIZ, S-CK BE» Img/ml 5 2mg/ml OMT, 208055 18
HIEANEBBIZEKBL. ymin id, S-CK OBED 1~2mg/ml OT 20mN/m » 5 5mN/m ~ &
B OIEERIIIE L. 27, ymax b 1~2mg/ml OWERETAMICE L. EEIE
BB L UEWIENED, OTR LA CBETRBIIELET 2 L0 LEOBRrS, -7 72 ¥
ChPOERERET I, EREE GENR/ N\ LERE) BEET I LERSN:. FERPERAR
WREHEERBE L EDO L MY —7 77 5 L P BESNLEAORERRT2BE T, I04HE
HR/ N HERE2EBTNE DEELONS.

Key words alveolar lining layer, immature newborn rabbit, surfactant,
surfactant replacement, surface tension

fivr—77275> bz o882 ERSE L, Bk CAEERT L. FiERPREEESEEE (infantile

DEERNEETI X 2MWETH ™. MlRE % respiratory distress syndrome, IRDS) Tt fifi 4 —
Ho T2 REDE (e ERE) B85y — 708 FOBEMEVS, BEELHBRAENY
7778 OBER, BENERCHO I 54T feoashd™. Fi, MAKETORRERSIZIE, ¥—

» Abbreviations : ARDS, adult respiratory distress syndrome; CV (Vv), coefficient of
variation for alveolar volume density ; IPPV, intermittent positive pressure ventilation ;
IRDS, infantile respiratory distress syndrome ; PIP, peak inspiratory pressure : ¥ max,
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77785 OFEROEENNMb-THEHD LT
EhTWw3Y S5, MIEEAELS S L THRE
HECTONSMRETY, y—7 728> FDEE

PETL, MEEENEESA2Y. LirL, ¥y—7 7

75 OBEFELS T CHREEBR ML T2
ZrpEERD, F—T 775y FOBEE LBRH
ZORFEE EEMICRELWER S 0.
TERR2THRB D 7 ¥ ¥ RPMET (WEITIRE =31
A) ofEgERCR, y—7 727 F > FOKRMLT
VBRI LEBHSNTHE D™, IRDS 25T 2700
BNLEREFLTHL VbR TWLE?, SHEE
2, BROBECHRBLY—T7 7275 > OFEE
&, N5 v FRBMIFORMANICEAT L I LIC
D F- el EEE RS, ¥Y—77 25> b
DWE L |ENF B X VHBEZER L OBFRIz DT
EENERRRT . &1, ¥y—7 728> OB
BoEke, WENZEE (RERERHS L &N
EERS) OB OVWTHRIL, v FRAK
FreHEs NI EENEE L L.

HEs L UFE

1. ¥—7708> b0BE

FECIE, 77 OMEkBE, S LeYy—7 7
27 ¥ >+ (Surfactant CK"™, S-CK) 2{#EHL 7. T4
bbb, BREHRD 7S OBl K THREL, B
IR U 7- i fa ¥e iR D MERTE R 4 %, 150g, 1043 DiE
DTHRELR. 8612, LFE%® 2000g, 1REFRE, 4°C
TELLLEWELS, ZJuo kA b Ay /) —N
(2:1) DRBWC L VIBESEERHE LY. D&,
0.5% D &iEKk%2H W Folch B 2 {T-o70 5,
T AIEEYE (FERBEB LIV AT O—
W) BRELESE, ThbbY VEEEERERS LT
BOE R REESREL, SCK L. £#1i2SCK®
#pERT. S-CK &, HERICEL TEBEARKIC S
Baw, BrOBECHREL:.

. ¥—T 724> bOBECEBMEE-TYF

RBBFORIE—

1. BIREORE

RECH26H 198 » 5278 0 BRI QIR 7 4 ¥ (B
APEE, BEREK=31H) 2> ML E Y —
N 200mg OIERERBESIC X D BREEL, FEURIC &
DiatF2H sk, ThoOBFOI B, KED
15~35g DHDEREBROFRE L, ¥ b EY —

N (20mg/kg) ZMEBERICEELL. RECI8Y -y
DEJBH=2—VEBALLOSL, H—B70Fhs
BloBFrBIEAC6BISIR. T4bB, 50, 25
12, 6mg/ml OEEDS-CK i * 0.1ml HTEH
PMICHEALZ 48R L, EFAEK0. Iml 28BN CHE
ALT:8E Omg/ml #£58), BLUORLEEL Ao
LXBEOET 6BETHZ. ENBEE Lt KENEA
BOEBKRTLIEOL, BRIFEITCEE2 17V F 2%
I 7HBOREERNYICINEL . KESHT
RFE, ERFORKEITET T 5 £ T, SemHO Of
RS EWNBIEM K (continuous positive airway
pressure) FiZfFfEs 7.

SRFOEESET LIEOL, B rrn=wv,
0.02mg *HENICERE L THRIFEERLL, HER
O MKMBE E#EL (intermittent positive pressure
ventilation, IPPV) 2Bt L7z, ATFERIR I,
Servo 900B (Siemens-Elema, Sweden) % fiv>, X
% %JE (peak inspiratory pressure, PIP) (2 {EBIE %
ERHI &> THRMSL L. PEEEE 1 5H40
|, RRELFEGEOLEE 1:1 &L, EEFBEEREL
BBEICHELL. REFACRMBREAL, A
THEERO 7 ARHED ERIE, RFCEZET 228
BRFOFHHEREDOLMEL L (71/min) ICBE L.

Table 1. Composition of the pulmonary
surfactant extract (Surfactant CK)

Composition Weight (%)
Phosphatidylcholine 66.2
Phosphatidylglycerol 7.7
Sphingomyeline 7.4
Phosphatidylethanolamine 6.2
Phosphatidylinositol 46
Phosphatidylserine 4.1
Other phospholipids 1.8
Fatty acid 0.4
Cholesterol 0.2
Cholesterol ester 0.2
Triglyceride 0.1
Proteins (<16,000 daltons) 1.1

The lipid composition was assayed by
thin-layer chromatography. Molecular
weights and dose of proteins were
determind by sodium dodecylsulphate-
polyacrylamide gel electrophoresis and amino
acid analysis.

maximal surface tension; y min, minimum surface tension; S-CK, Surfactant CK; Vv,

alveolar volume density
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wgprh 3R, ATPRBOEBNELERL, &E
Li-&ESTERICRAN TS Z L 2HERLL. &1
gBFOBEER, BREZCEREL R RERED
OEIEOEE2BRIEL (TP-602T, HAXE, i),
FNEBRICHES (AR-601G, HAMXE, ER) LT
kot (B1).

¥, IPPV BBBEYIO 1 43, &5 LE&H
BRI H4HCELE T 5 & 512 PIP % 35cmH0 (2
maE vz, T PIP % 25,20, 15, 10ecmHO 104>
SrwEhiw, & PIP COBERBELHEL .

2. E1EREE
BARKEZZELI LS, 41~435HD A Lk
% {To7-06, #HEBEEHAVT, &7 3 F KRBT
OLEMEPESFLL. LERLE, QRSEDHE 154
MI0EU LD DR EFEBWEHE L (VX
FOIEE.CHEIE 300/min §1k).

3. MDA T & M O 0 ST

KER T, KEORY MALE Y — L &R
EHEL Ty FBITFEREL, SR GIEL TRIER
BB L RE0EHEEHERLE. 20%,
FML CHBIRCY =2 — v 2BAL, HBEER%
BRTEDLIICHERLZ. T, fiziiRsws
LOIKERNE% 30cmHLO T5 2REL, F0%,
K[UEAE% 10cmHLO 12 TR & /KR8 TR IR
4% RV LTVTE REERL, MEEELRLZY. =
DOfEEBREL, BEBT (20~23°C) TiT-o72. BIEE
OFFERE, ~< &> V-4V THREL, &
BRIZHL 2.

Pt AT R O FHil i, MiltEOMEECERE BV
Jz. T b5, Weibel D HEMICHL, HFEBEMBET
100/ Iz AR L 7o R s, EEEAIZ25MED S 28T,
ZDEDFIEERNI H 5 I IEMS I B 2 e HE

Ventilator (Servo 900B)

0.

</

220

Fig.1. Experimantal setup.

Immature

l ‘! 1 Il Pressure
l?j?l?FMW
f\Jq\[\VOMme

newborn rabbits delivered at a

Diff. Press.

Transducer

gestational age of 26 days and 17~24 hours were tracheotomized. Animals of
the 50mg/ml, 25mg/ml, 12mg/ml and 6mg/ml groups were given 0.lml of
Surfactant CK of which concentration was adjusted to 50mg/ml, 25mg/ml,
12mg/ml and 6mg/ml, respectively. Animals of the Omg/ml group were given
0.Im! of normal saline solution alone, and those of the control group received
no material via the tracheal cannula. All animals were connected to a system
of multiple body plethysmographs kept at 37°C. Tidal volumes of animals
during artificial ventilation were measured with a specially designed flow
resistant tube connected to a differential pressure transducer, an integrator
unit and a recorder.
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L, MEERNICFEET 2 SOLELMREETE
(alveolar volume density, Vv) & U7z. F7-, fifaiL
BOTHEEZHET 20, RE L0 Vv Ol
REEFEHETH L 2 E (coefficient of variation
for alveolar volume density, CV (Vv)) % K ®
ey, ORIEIX, £V IFRBBTFOLER
DOFRRWEIZ DOV TIT, 1 BEH7 D Tk, EXeE
EIRIZ AN~ 3202 DWW TiTo 7.

M. ¥—7 724 b ORECHEHEY

1. FRAEWERE (Surface adsorption time)

H=T 7282 FOFFRREAEIRE T 5HE
ERTNI A=Y —, ThbbRERFEMEIG,
King 5® D752V, WEBSEIC X - THEIEL
7o 3TPCIZ R - - ER OBED S-CK 438k 50ml %
F7OYEE -7 — (EF6.2cm) IZAQ, REE
(EV2LON, v =, BEE) %8 TH#E (2000
cpm) L7:. #@fpdib#, |IE (Modified Wilhelmy
balance, 7 2%, BR) KERK s AEIRE, #8
BZOTPICBS LI CBEEICEEL, RERIEH
FETEL LU, ERE2PIEL TI0BE, BBK
OFRH I~2mm BEOES %, EE1.5mm O F—
TUTRECES L. ZOB, HEBEOKKAE
BET2Y—7778 > bATFORB REE) »BRE
BNBOXREENIIBBICLERET 50, —FEEMO
BH - eBEESEREND £, RKERORBUT
WROFEEIET 2. $EIZ, RSRTEERE» SR
ERADFHEEELD 2mN/m BEIZET T2 5T

Table 2. Body weights of immature
newborn rabbits

Group n Body weight (g)
50 mg/ml 17 28.4+1.0
25 mg/ml 23 255+£1.0
12 mg/ml 18 29.3+0.3
6 mg/ml 14 29.4+1.2
0 mg/ml 12 25.7£1.0
Control 21 275%+0.9

Values are means+SEM. No significant
differences in body weight were seen
between groups. Animals of the 50 mg/ml,
25 mg/ml, 12 mg/ml and 6 mg/ml groups
were given 0.1 ml of Surfactant CK of which
concentration was adjusted to 50 mg/ml, 25
mg/ml, 12 mg/ml and 6 mg/ml, respectively.
Animals of 0 mg/ml group were given 0.1 ml
of normal saline solution alone, and those of
the control group were given no material via
the tracheal cannula.

DFFfE &= RERERM & L7z,

2. BIWRERN

BRIRMER DO FECIE, Enhorning® 12 & » ¢ %
ES N -SEBERRAGERAGE. B2OEED
S-CK 8k %, [ BREERNIET (Surfactometer
Model ASC, Surfactometer International, Toronto,
Canada) O37°CIZiMB & - BIEE (FE=23u]) 1z
AR, SHEEERLE. ROT, KELEE 0.40~
0.55mm ORT 40cpm DMEEIZ L DIFEIS €. 10
B s %, [IWOKE EINFNDOELERRD
BORERS (v min 5 L U ymax) %, [WEOEEH
(AP) &3F (R) o5 Laplace DR (AP= 2 y/R)
FRHOTEHLZ.

V. #EtinsE

iz DR e R BRFORRIE, HetaE
DERAL. BIERRIL, L IitH->TRWERI£T
SEHEE AR TR L 2. RERE RN 1M E
RO, N RETERBERERD . £FXOR
MOBBEEZHEIZZ A “FREERT72. 200
F—5 OEMOFEENE L, SESTETo19

30'!-

201

101

Tidal Volume (mi/kg)

i

e
7z

4 1 i |

§ &=

o cont. o 6 12 25 50
Concentration (mg/mi)

Fig.2. Concentration of surfactant (log scale)
and tidal volumes of immature newborn
rabbits treated with surfactant of various
concentrations and mechanically ventilated
with peak inspiratory pressure at 25 (—@—)
20 (-+O-), 15 (—@—) or 10 (---J-+) cmHD.
Cont., control immature newborn rabbits with
no treatment. Values are means+SEM.
*p<0.05 vs controls.
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7T Scheffé HiZ L 2 HFEHET A b 2{To7:. B
= (p) », 0.05LATOHELEREL L.

o4 #®

1. ¥—7 728> DREEFEORIE

1. vy ¥FRBBFCBT 2888

SOV FRABTFORAR L EER R 2IIFT.
1REH 15g UTB LU 35g DLEDRBFEBRAL 72 4
£, BiFodECE, BHECESELZR 7.
213, v FRBBEFCHRS L7 S-CK OiEE L
BEFOBSBEOEFRERLLLDTH 2. B,
Omg/ml #5585 &L U bmg/ml REHTIE, £TO
PIP iz8BW\WT 3ml/kg UTOEAE L »#EDHsh %
rofc. ZHIZKRL, 50mg/ml 58 L 25mg/ml #%
EROBESEBEINBERLIDEEICARE {, 25mg/ml
BRE5HOBETAHES, PIP 28 25 20 8 & U
15cmHO T, 2 #125.5+1.7ml/kg, 13.4+1.6
ml/kg BLUV7.0+1.Iml/kg TH-7. 12mg/ml &
ERoGriy, 25mg/ml #5855 X U 50mg/ml #&
BN e oER %KL, PIP #8 25cmH0
TIIAEBICHRTHEBCIRS 25 E 17.7£3.7
ml/kg) #FTHDOD, 20cmHO UTFTREEED H
PR EERE R o7,

]*
B

50+ r

4071

30+

Survival Rate (%)

20+

0} H ’ ’
[} t I_:’ + t u +
Cont. o] 6 12 25 50

Concentration {(mg/ml)

Fig.3. Survival rate of immature newborn
rabbits treated with surfactant of various
concentrations. Cont., control immature
newborn rabbits with no treatment. *p<0.05
Vs controls.

2. £HEER

EROEFEREFRICRT . HBEEOEBFEEY
M.3%ThH-70IzR L, 50, 25 B & U 12mg/ml #
SEETIE, TAFN, 76.5, 69.68LU50. 0% LBE
KELWEREERL2RD. LaL, émeg/ml £ 585 &
U 0mg/ml #E5FH T, HEBLOBTEERICEE
EERORMoT.

Fig. 4. Histological findings of lungs of imma-
ture newborn rabbits treated with surfactant
at a concentration of 50 mg/ml (a), 12 mg/ml
(b) and 0 mg/ml (c). Hematoxylin and eosine
stain. X 40,
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3. HERATR

€ 4 iz S-CK 50mg/ml #5588, 12mg/m! 585
X 0 Omg/ml 5RO MR % R . Omg/ml #
ERETIE, BEXAYEEMN L LOIRNL, 50mg/ml
EROMIIZTHCERL, ERE G REEL T
2. 12mg/mlBEEHTIE, ) OBRRBEE2TDHIC
bhebed, MBOLERET+HSTH 7.

S-CK Q@ : Vv BLU CV(Vy) Lt OBFEZEK 5
Y6 IR T . 50mg/ml 58S & U 25mg/ml &5
BED Vv i, 0.63+£0.035 X 1°0.64+0.03 &, xfHH

Vv
0.7¢
*
*
0.6¢
0.5
0.4t i i
0.3¢
4
o Ao fd—rf t y + u
Cont. 4] ) 12 25 50
Concentration (mg/ml)
Fig. 5. Concentration of surfactant (log scale)

and alveolar volume density (Vv) determined
in histologic sections from immature newborn
rabbits treated with surfactant of various
concentrations and from the control animals.
Cont., control immature newborn rabbits with
no treatment. Values are means+SEM.
*p<0.05 vs control group.

80+ 0.375 ma/mi 0.75 mg/ml

Surface Tension (mN/m)

;22

(0.38+0.03) WCHERTHEEIZKREDL- 2. 7=,
CV(VV) kDWW T A&BE, S0mg/ml 58 B LY
25mg/ml BEFHETOE R, MEBECENXTHEE A
&<, B ZEsERL Twa 2 EE2RL Tk,

. ¥—7 722> F ORE CHENFEYE

1. RERERM

ExOWED S-CK SBHEIC DV T, RERERE
FRELBOEHELE 7T CRYT. S-CK 8O ®B
BEAS1.5mg/ml LT T, HBREEREORIIC L -T
FEESHIZ 66mN/m Blbwz EE LD, Z0O%IZE
FTUCFEEEICEL. 2.1mg/ml D EOEE TR,

cv(vv)
0.41
0.3 @ i ,
0.2 .
*
0.14
/4
4
gt + ; . t
cont. 0 6 12 25 50
Concentration (mg/mi)
Fig. 6. Concentration of surfactant (log scale)

and coefficient of variation alveolar volume
density (CV(Vv)) determined in histologic
sections from immature newborn rabbits
treated with surfactant of various concentra-
tions and from the control animals. Cont,
control immature newborn rabbits with no
treatment. Values are means*SEM. *p<0.05
vs control group.

1.5 mg/mi 2.1 mg/mi 3.0 mg/ml

£ J A ANy Sy

-» Time

| |

60 sec
Fig.7. Surface adsorption of various concentrations of Surfactant CK. A,

dipping of platinum plate;
aspiration.

B, start of surface aspiration; C, end of surface
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B3Ik > TRERNTIZBCLBET 200
$5mN/m BLERIZERT, ZOBROET LHPNLT,
EHHEICET 2 FTCOBMIEL.TMURTH > . P
g, SEIEL EETR, BEChrbS TR

1000+
5001

100+

50+

10+

Adsorption Time (sec)

0.5+

10

0 0.05 0.1 0.5 1 5
Concentration (mg/ml)
Fig.8. Concentration of surfactant (log scale)

versus surface adsorption time (log scale).
Values are means+SEM of 4 measurements.
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TEIZERICMETH -7 (24.6+10.2mN/m). EEF L K
EFELOBFELIM S IR T . SCK OEE»
0.047~1.1mg/m] OFTIX, WFET 72 v b L 72
BE (x) CWRERR (v) OMICEER A0 EEIES
SL7z (y=-1.001x+1.35, r=—0.997, p<0.001).
ZOMEBERRITIBE S 1. 5mg/ml Bl EiIc i B LERD S
nie e, 2.1~12.0mg/ml OEE TIIRERREIZ
IEIZ—EDEERLL (0.8~1.78).

2. BIRERS

ICRMBRARNMFICLIVHEELZ S-CK ®
B2 OBECH 2 ymin & ymax /77 . yminid
WREAHT0.4~1.0mg/ml OB TIX, 21lmN/m B O M
ERLUA. Lo, BEMNL.0mg/ml PEick 3 &,
ymin ZRABIZETLED, 5.0~18.0mg/ml Tl
2mN/m DATFOfE%RRLE. &7, ymax WEL T
b, ymin EEMLEBEREDL. Tabb,
S-CK DEBE» 0.4~1.0mg/ml OETF, 50mN/m
FiOELRL, BEAMI.0mg/ml BlEicis L,
32mN/m RiBEO—ELEERLT.

e =

HEBEROEY (kb 28D) O, FMAE (ung
liquid) THi7= s hTH 0, BYIOE T2 A
AB L, ZOBREHIEHEEBEXERT2b0E2

70t
£ 607
=
E 501
o
© 401 & max
Q
- 30+t
o
£ 201 IR N
- \
@ 2
101 N )
B & min
0 raf— . . . :\~§§§_—"Q'"',O"TO"‘O‘*\
03 05 0710 20 30 50 70 100 200
Concentration (mg/ml)
Fig.9. Concentration of surfactant (log scale) versus surface tension measured

by the pulsating bubble technique.

¥ min, minumum surface tension; y max,

maximum surface tension. Values are meanst+SEM of 6 measurements.
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SNTWVAHY. HMTHKEO 74 F KAMIFOMA
Wiz d—7 729 PRANEEALRDSN
', NLFRRZRETLTY, MKZEREEDAD I L
HMHEE B EVLDRTWLE™, ¥z, KB 35g b
TOBRFOEER, fistal LREOFRREBEDSND
ZEREESLHERL LAY,

SEOERTL, AbKERCES L LutERs
FUEBAEADOSL EHS L 78 (Omg/ml 55 ©
BafFix, 25cmH0 @ PIP # w7z ATHERIZ L - T
b, 3ml/kg UTOBAEL 55 Z L3k s, #
BFERTLRHBEICERS AR ERED 2 Z Lol
oz,

—5, FExEsERICB Iy —7 725 b
DEEZ, VCEERETALES, BBLZ
120mg/ml ¥ REL >N T»3EY, ZOBEE, Fik
A RRET 270 LEXBELID AR D&, £
By —7 728 FOBECELT TR THER-
TwadhDEEZOSNS. LrL, giddLizLIiZ,
F—7 775y FOBEREZ TICMIAKER £ A
32 rnEEER D, Y—T 775 POBEET
BEOBREE TSI RETE ALV IH
Ro@ER, BEATOHBCR>TwaL., ¥ —
TP 78w QEEDIUMSRYT HIER, EILHE
BRINT AFE, &5 I MAERIZEL T —
Ty 28y b BERINDBERLICRL, EEIHE
R R TE ZERBELCHEE L2 g, R
ED+SRBRIZTUEETHS D .

SREIOY Y FRIBRFLEROLERTIE, 5L
YT r 2y OEED 12mg/ml BHEIZL T, #
RE, MEBFES LUVEFEENRESRR>72. L
L, TOREY, TS EMEKER BT LY —
T2y NOBELTAILIITERL. FEVIHE
THE S ERO VY FRFORMNICEET 2 A
WO, BALEEBOBENBEIEICHESEL, B
0ml/kg THEEVBNRTLE®. I sEET 2
v, SEEBRICFL - EEEE N 28g O 7 v F R
FIzix, BHESIC80.8m] ORRNBENEEL Tz 2
LitnD. o7, BEENLF—T 778 L bDS
Bk (0.1ml) X, BMOMMN TR 1/9 (0.1/(0.8+
0.1) CHFRENAHEIIZZ. T4abb, FEOVY
FRIPAFEAVLERH» S, EBUBREERET
234 —7 77y bOERBEL, 1313 1.3mg/ml
(12mg/mlx1/9) L3 Z iz (9.

F—7 7y F v DBECEOSEEREL 2K
BTY, vHFRFOER»SFHESNLBEEEML
RREEEE:. Thbb, Y7 7275 PORAR

3

EER, 20855 1 BUANERBICELT 288
231.1mg/ml 5 2.0mg/ml DECH S =3 T L %
BT ENHEDL. F—T 775 bBEFOEES
RET 5101k, [REAE T FLIERICES L L RkE
BrERTs0E80nh 52 RERERMIIZ, Zo0K
EEA2EH T 2BELRML T2, RRES S
W rXizkoT, MEORBAEBCHEFET 2RER
i, A THELEREREEIEL TV EEZ h
3. LiztsoT, BEEOBEREICET 2RM, &
R (SEO VY ¥ RBIEFOHREIE0.758) &1
B, Y= 7725 v b ELTOBESKRELL
vl DUE, REREREOHEERE ZOL O AER
BB ETRTY— T 778 Y POBREDE
Aat, 1.1mg/ml LA E2.0mg/ml AT TH 5 Z L &R
B, V4 FRBIRFOERTRD > W EBNER
PRFBHELIERABEL IZIZ-HT 5.

ZOZ LT, v FRBBRFTRDSAR
EFHEEE RS S ERBE &, [IRERERD
TRk s B/INRERNIOERLT 2BEO—H%
HIIrEHHFELS . Tabb, [WMRERIGHT
BonmRIE, MEZALTRERE, VY FRR
BafrofaR B L B U408/ SOEE THE S ¥ 2
SEESNLZLOTHS. LienioT, B/IRERN
1, FBLSHE/N L 7B S (SRR EE) 12 810 5 Ml
BEOXREENCHEYET L. 28, R/ARERNIOLE
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Abstract

The physiological and physical activity of surfactant was investigated in relation to its concentra-
tion. Pulmonary surfactant extract (phospholipid fraction extracted from pig's lung lavage fluid,
Surfactant CK) was suspended in normal saline solution at various concentrations from 6 to 50
mg/ml. The suspensions were instilled into the airways of surfactant deficient immature newborn
rabbits, which were delivered at a gestational age of 27 days (term, 31 days), and the animals were
divided into 6, 12, 25 and 50 mg/m! groups according to the concentration of surfactant they
received. The animals receiving normal saline solution alone (0 mg/ml group) and those not receiv-
ing anything (control group) were also prepared. During artificial ventilation with peak inspiratory
pressure of 25 cmH20, tidal volumes of the 0 and 6 mg/ml groups were no more than 3 ml/kg which
was similar to that of the control group. On the other hand, in the 12, 25 and 50 mg/ml groups, the
tidal volumes were significantly larger than that of the control group (p<0.05) showing 17.7+3.7
ml/kg (meantSEM), 25.5+ 1.7 ml/kg and 24.5+2.8 ml/kg, respectively. The survival rates of the
12, 25 and 50 mg/ml groups (>50%) were also significantly better than that of the control group
(14.3%, p<0.05). On histological examination, the alveolar volume densities, which indicate the
grade of alveolar expansion, were significantly larger in the 25 and 50 mg/ml groups (0.64£0.03 and
0.63£0.03, respectively) than in the control group (0.38+0.03). It could be stated from these
results, that Surfactant CK showed its physiological activity, when it was applied to the airways of
immature newborn rabbits, at concentrations over 12 mg/ml. The exogenously administered surfac-
tant, however, is likely to be diluted to one-nineth with the lung liquid of animals. It was calculated,
therefore, that 1.3 mg/ml was the critical concentration of Surfactant CK for showing its physiologi-
cal activity at the alveolar surface. The physical activity of the surfactant changed also at a similar
concentration. When it was increased from 1 to 2 mg/ml, the surface adsorption time sharply
decreased from 20 to 1 second, and the minimum surface tension, determined by the pulsating bubble
technique, changed sharply and non-linearly from 20 to S mN/m. The maximum surface tension also
changed sharply with the same increments in concentration. It was concluded from these results, that
surfactant might have a critical concentration for its activities, i. e., "minimum physiological concen-
tration". When discussing abnormal states of pulmonary surfactant, such as in infantile or adult respi-
ratory distress syndrome, the "minimum physiological concentration” should be considered.



