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TV NI FVY VL DEERRAREYE LT
Sy MCRTHEY—T 5> 27 &V RAKE

SRRNFEFLIRE - TEFRE (TE M 8%
W m EF

U PR v ORKEEAZL D EEERTELYE LIS » b (KE 340—450g) 36L& W, +—7 7 7 2 v
PEBRAREY T, BARBLERDROBRYRN L, Vv FAA XA DEEARETS » P RRBLEE, &
UM L VBT LL. MBEYEVWT, FARSEY 25cmH0, RREFBEY 7.5cmH0 wHE L ERATER %
fTokbz, KEWF -7 L HMA~NKBE = ¥ b+ v 56+24mg/kg CRHEHBERZE) L EA L. HEABKI80S
T, BRAMREEAEREARE (adult respiratory distress syndrome, ARDS) & gL 5 2 FRAEHRIE L. Tibb, Bk
EFE 4 IE (arterial oxygen pressure, PaQ;) 7% 519+66mmHg #:% 82+22mmHg IZ{ET L, WL v + ¥ v BEE T O
AMBERESAD I 3D, 48+2.3ml/kg DIIAKBERENSERICHRALKL. ¥4, iz v 7547 VvASETFLE. 20
BET, 7y PREFACHEBE, EMEBERASSE, 609BERE ITI05EH0 A BICHST Lic. MBRTI, HilkkBivsd
bleh o iR, RBRETE (HTHI1805) WES ¥ T, Pa0, DFEHMEN 80mmHg LTI & &% - 70, BERAI0SHE,
B0 EER LU0 BICR LTIE, T2 DM bHH LAY -7 7 72 v OO REYBEEX 7 F1F 10k b, ThFR
304, 60D B LT I200 HBRA X, TORKE, BBERANSHE, 600 HE X 120580 Pa0 i, BHIF #3045 BOR ST
252+120mmHg I L& L7 GBI H L P<0.05). L L, BERANSHER X U058 D Pa0, i3, BBERAKTHEID
ERoMIZETL, BoITRIS0D AL, SBHEOMCEEEZEYRI L ftotk. —F, BBERAI095 D Pa0, 2, B
31204 B i 346+94mmHg, 1804 B 391 +94mmHg o3 L7 (NEBEICK L P<0.05). l®L v r ¥ v EETE N
B OKEIL, EMERAILNSHTERNICED L. EERACSHS L U100 FOMEREGRIT, SBRBICENEECR
FiemB%E R L (P<0.05). ¥z, ABREHBRETL, BEERALIGE TIIMBEHCEN, MiteKEgr4<, MHE~D
MEEERDIECEWIFTR2 B, oB, %= 7 272V b ETF 7RV ADEAMYEBERAIRTEMERIZL Y,
F—T 5 72V OAZERE, MERAISET, &K Sdmg/kg KETAHELERELOAL. EXD, =v Fisovy
FREPNCEA L7z ARDS HROFRALIIK L, 1200H0¥—7 » 7 2 v VEERAREIL, EUELHRBDRETTLER

Thiz. oL, 30~6000OEBRATIE, +0HRYBILDOYF—T 272y bOBNNCEELLVWSDEEL DA

e

Key words adult respiratory distress syndrome, aerosolized surfactant, endotoxin, lung edema,

ultrasonic nebulizer

AR 85 EFEE R (adult respiratory distress syndrome,
ARDS) TiZ, i+ —7 7 2 2 v F OREHRED LR T A",
EE, = F i3y v OKEREAY, ERFADORAY, MLt
B2 L D ARDS WEHOILMEREY 2 LicBiHic X
L, =777 2V } DS BB EIENCHACEEEAT
B¥EE (UT, BEEAR 12, BcThhicgs, Lo
AL EBRICRKETHLBEIN TS, 72, ARDS £F
ERLTCHERTHoTc s WIBKARBEI LI LD T
Bom o UL, EEFEAERR, BEYHCERECRET S
», —HHCR ORI AFTROBEL, KERNED LR, HIk

SERL 6 FILA29B XA, PR TH 1 A23AHE

ER LS TREBRMD NS, R0 ARDS BEICR L TH
FLIZSWE WS EERB S,

-T2 AV P EREERACI VEETENTE, ABIcK
DOEENEETONDDTLERED L 5 EIEAR A7 <,
—BERICFITARSART . L L, BBRRAEC X5
EHEREIINTELT, LR -TEZ0HRLTETD
5. 40, EE2Z, FREMNC=V N Y v EFEALT
ARDS #DEEF R LA REI LT » MICH L, BEH*
TEGAF—IED =T 272 FOBEBERA UT, BER
ARRE) 2TV, BRRTRETHT R, HICRARME DR

Abbreviations : ARDS, adult respiratory distress syndrome; FiQ,, fraction of inspiratory oxygen; PaCO,,
arterial carbon dioxide pressure; PaQ,, arterial oxygen pressure; PEEP, positive end-expiratory pressure;
PIP, peak inspiratory pressure; P/L, protein-to-surfactant lipids; S-CK, surfactant CK; *"TcO,,

technetium-99m pertechnetate
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DEARE#E L.
HEELTHE

[. =T 7048 bOFE

FRIC, SRAZEZHRY - REFEETHREIALS
FEHAY —7 7 7 2 v b (surfactant CK, S-CK) #{#f L
fo. S-CK i, 7 2 Ol r b, MO, 2 aekia/
AKX = (2/1, v/v) X BHE, 05% AKX D%
B, BLUT7 b VIEBESETERL, 8% 0V vEEE
1% OHREEER LU 1% OBKME 2 v 2 BEYES & Lt
DTHAHY. SCK &7 » P ICHEBRA I LD, £BPEHE
KIZr# L, 25mg/ml DEECTHE L 0r Fu T,

. BB |1

B 340~450g DEBMY A A X —F%F o FI6EAER L7,
Ry b ARAEE =L (KBAER, KBR) 30mg/kg DR S
L OB L8, JEDMIL L D AR 1.5mm OKERF 2 —
TEEALL. KOCRIKRT LIS, SEDS .y F—
LT, YFIATFERERCEH L. ATIFERE Servo
900B (Siemens-Elema, Solna, Sweden) iZ#FERICHE L, Bk
’SUE (peak inspiratory pressure, PIP) % 25¢cmH,0, # XS
BBFE (positive end-expiratory pressure, PEEP) % 7.5¢cmH,0 iz
BBz, ok, BYOM=av S5 4 7 v ARELLTY
PEEP OEXREE Lz X 31z, RRERICIIEE 10l 058
DYV (airtight jar) #2EE L. EROLEBYFL, BRI

PSSR

 —

Ventilator
(Servo 9008B)

RMBELAG, FRERYAOE/S, FK RS ORRE LY
1D 1welEE L.

Fy FORBBIRC AT —FARBEAL, FENEE DS
AWBDOLBORIMH Tz, i, KEBBRCL»F -5
RFHEAL, FLEMY v X ARY 10ml/kg/h DR THEGEHIC
BELI. B, =y AL 2 - 15mg/kg DIERER
BMUREEE, Bk vrsm=va (BAFALHF/ v, BE)
0.4mg/kg/h OEFEIMHEIC L 0, —FOMRBHEE LBy
B,

AT BIS155 (i MR O BIR M A A G2 T 7. 2
WT, PIP % 25cmH,0 g~ 7c% ¥ PEEP % OcmH,0 & {&
TERE, TRCOF PERHLT, KBE=v F I+ Yy
0111 : B4 (Difco Laboratories, Detroit, U. S. A.) D4 EAHK
R (20mg/ml) & 2ml/kg BT, KENF 2 — 7 &M LTH
PICEEA LT, =V ¥ b v v EAKIE, 305ECBIRMOE
$4FE (arterial oxygen pressure, PaOy) ZHIE L=, 7rds, =
v N b VEABE0SD B D PaO, 4% 400mmHg L EAR LA
Fy PEHLTR, AEO=V Vv Vv BEEALKL.

—HfIZ L5 v F D Pa0, A% 200mmHg LI FI{E T Lickes
T, ¥7, 25cmH,0 @ PEEP ¥ ffinL . LR
Pa0, 2% 200mmHg UTFIET LA AT, 25cmH0 ¥
PEEP ##pm& 7. PEEP % 7.5cmH,0 w3 e Td,
7 v b D Pa0, 23 200mmHg Ll EZ L8 L7s < 7o » B 5T,
SEARG T, SECHE LcHKERY TR CKRE
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Fig. 1.

Diagram of experimental setup. The nebulized group rats were connected to nebulization circuits () during the period

of aerosol inhalation. Open arrows indicate direction of oxygen flow. A], airtight jar; IV, intravenous infusion; UN, ultrasonic

nebulizer.
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L, 108 HICBINRILY 2 9 HafTorte. LA, 1058CKERX
WA L BIRMmH A SR EDER LT, SEARIICE-TH
Pa0, #% 200mmHg [ E&R &7 s » o S 2 B o ERTR
EL, BEL VA VERERT o MKERE, EXAEL
o, TOBROGIML TARRELL. ¥2, ZOoRAL
B2, ERKRT ¥ THEL&H (PIP=25cmH0, PEEP=T7.5
cmH0) #*EFE Lich - 7.

TWT—HW L3 EDS y PO, 1 EERBE
(control group, CEf) ICF DD 2 Vo HE(EAICEER A0S
# (nebulized-for-30-min group, N-30 #), WHERAE0S &
(N-60 B8), 73RS AL12008 (N-120 B) waidic. CH
(n=12) WRLTIX, FOF ¥ AL LK O 22/ L.
—75, N-30 #, N-60 B, H 10 N-120 # (£4, n=8) ¥
LT, £4 775 AHBEEA T 54 —%E NE-UW (£
srev, BR) ¥HESAALER (K1) 7y P RERL,
AT T —7 > 7 &V s OBBRAY £ 4305, 60408
I8 T o7, ¥F, F T FAF—HBORAE R
S-CK D48k % 3ml ARtz. FOBIZISHEBIZ, DHER
ml FOFTEML, & 445 6ml 12ml & L T° 24ml
(S-CK 12 LT 150mg, 300mg ¥ X U'600mg) %304, 6043 &
120 MIFTRA IR, BAKRTHRIL, #4DF » PR
OEB L E L. ek, ZORT FA4 ¥ —IXERE 34£1.2um
(FHELBERE) o=7r /A RRELLY. B, BRAR
R R ERNOCECHEEY 5 X7,

PO, 15, 30, 60, 120, ¥ X 01804 B Bk M 4 A &5
FafFotc. i, 1804 Biz, CHEE N-120 BT, lafpr v
N VBB R IT o . T3, PaO, E BIIRMKER Y A 5 E
(arterial carbon dioxide pressure, PaCOy) 12, £ BEJMEF =
44738 ABL-3 (Radiometer, Copenhagen, Denmark) %
THIE L. BRERE LRERS, BERLctic, YV vIiE
BEEY Y VIEET A+ 73~ (M, KR G~ r v
ER(LE) THEL, 7TA7 I VBERT AT I VBT ALY
g — (FINHEE) (Frar Ly -2 ) —VvEE) TRIEL:.

EBRTHE, BERBCHECRY AV ER - A RBELRD
B, SENTF -~ 7 XHAELTREEESH2ERTHEED
B BR L. Bk, —H0F .y bR RERBRLSRE
BrriicEsl, SENEY 1 848 5emH0 32 RIEN
1= 30cmH0 ¥ TLERA ¥, RWTEEIC 0emH,0 FTETE
2T, FAFhOECETMEErES LY. MEEMR
DEEE, CELNI20BOS .y MZOWTR, KRERELE
7% 30emH,0 =& TR BV 72 5 2, 10emH.O WREL T

BEEL, FBIRE D 10% thithr <Y v & 1 BERRIT L T
MiGrEE L. FEfME Licg, ghx~<rtxv v .=
FOVTRAEL, BRENBRLT .

. EthseB 2

{AE 320~450g DAY A AF—RF » P AERFEAL,
F—7 > 72V OMRIERELRE L. BRI LEAKRC,
5, b ERRVFANEZ— L THE LS, SEURLLVE
L, Bitvrr=y a0 EC L DERLEBL. KW
T, BEEX 7 5A VB ELARALERC T » b RER
L, #ES AR (PIP=25cmH,0, PEEP=7.5cmH.0) %
Fote. 2RLOBHIEHLTIE, =V FEFrvE&ELR
Drotedt, 5~6mCi @ 9¥m F 2 F YT A - RX=FI7FFA b

|
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Fig. 2. Survival curves of the rats. Surfactant was given
with ultrasonic nebulizer at zero time. , control
group; —-—-, N-30 group; ———, N-60 group; - ,
N-120 group.

Table 1. Number, body weight, amount of injected endotoxin and

survival rate of rats in experiment 1

Grou Number of Body weight liir:lq:;;)e;c;n Number (%) of
P rats used (% £8D, g) (YiSjD, me/ke) survival rats
Control 12 37531 55420 7 (58.3)
N-30 8 383+32 60£30 5 (62.5)
N-60 8 37827 55x20 6 (75.0)
N-120 8 36317 55120 6 (75.0)

N-30, nebulized-for-30-min ; N-80, nebulized-for-60-min ;

N-120, nebulized-for-120-min.
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Fig.3. Changes of Pa0Q, in experiment 1. Values are X +SD. Pre-assign., pre-assignment. *P<0.05 vs. control group. O, all
animals ; @, control group; Y/, N-30 group; 3, N-60 group; (], N-120 group.
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Fig. 4. Changes of PaCO, in experimant 1. Values are X£SD. Pre-assign., pre-assignment. *P<0.05 vs. control group. O,
all animals ; @, control group; ¥/, N-30 group; O, N-60 group; ], N-120 group.



(technetium-99m pertechnetate,®TcO,”, #1771 Y
F— FHERT, BE) %M L7 S-CK 48K (25mg/ml)
12ml %, LB 1 LABEDOHET, 605HHF THBERAS €
Fr Huw— b AT GCAL] (BZ, ) AV, S-CKI
LS HURBEYRRITCHE L TR E, RARTRIC
5, FD&E, PREKAEIVUFT TV —OEFBADK
BB CRE L. 7ok, "TcO, M EE Lk,
BONCLSERERIAERBOT?, T P OEHOKS
BEMSHNBIZEYEH L, ¥/, TOEHIEH-T
i, BB XU 2 73y Y FORSRBREYRIELT.

V. ¥EAE

RERE R, FHo(E L EHREE (X £SD) THRbliz. &F
$43, Fisher OEEMRHEE TIHM L. TOMOBEDH
BozokEril, —TRES B (ANOVA) 2 -7 5
%, Tukey-Kramer @J5#E% B\ 7z, EHE (P) 230.06LAT%
o THEELHELL.

123 #

1. ghRB )

B1RRT IS, =V F Y VOEARBIRFEY
55~60mg/kg T, SR EEERRDeh s, BRFO =V
F b vEASBEST E TORMIZI84L81D T, Eatidi]
REBELRDIED - . BSFTIICERBRE W fIRKEROR
B2 48+23ml/kg (£F v b, n=36) T, FOTAT I VEBE

w
o
]
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Fig.5. Deflation limbs of static pressure-volume recordings
of the lungs. Values are x£SD. *P<0.05 vs. control
group. @, control group; W, N-30 group; Q. N-60

group ; [J, N-120 group.

1223+ 1img/ml, V VEEEBREZ 15206mg/ml TH-7. K
IZFRT LW, BRI EOREET, CEDOZ » M
12UCeR TPEAY, N-30 B0 F » M8 5 LAY, N-60 B X
U N-120 D5 » MIBIEFRBEAEFL Tz, L, &
FRCITABEBCEREYRDIah o0,

F#EpE D Pa0,i3 519+£66mmHg (25 v b, n=36) THo7
2, =V F by vEASK 82+22mmHg WET L. e,
THALOME, ABRETEEELRDLh2. B3 IZR3
I 5w, CED PO, DFEHEIL, ROV H®1805M,
80mmHg U TFOE@ED* ¥ CTHBE L. —F, N30 B,
N-60 Bt 3 XL 0% N-120 B D PaO, i3, BEHTHI0S BT,
260+153mmHg, 212+72mmHg % X 08 283+122mmHg i L&
L (CErsLFREFH P<005). L L, N30 FHOD
Pa0; i1, MAK T Hh HEROnTET L, BRARTI0SH
604 ) IR CRIC R LERER RS/t o7z, N-60
B3 X U N-120 B PaOy i, BEHTHE0D B,
249+70mmHg ¥ X 18 318+105mmHg & E b LR L7z (CHF
T LFNREFR P<0.05). LaL, N-60 #D Pa0,iZ, A&
THE»LBOMTETL, BODHIS0sH, CHIENL
EEE®TXIL o7, N-120 D Pa0.iZ, BESTH1200
Bizid 34694mmHg, 180 4y Bicix 391+94mmHg DER#E
B Lz (CEws L P<0.05).

HHERED PaCO,i2 265mmHg (£5 » b, n=36) THo7z
N, =V N hFy VEARORE ST ERRICIE 55218mmHg
wER LR, ok, TALOMHERIL, I HETHERERRDI
Mot MAmRT X, CEO PaCO, 0FHEL, BT
#1804, 55mmHg BT OEME THRE Liz. N-30 BErIo
N-60 Bt PaCO, 1%, EEAKR TH ¥ T 50mmHg B THE
L, CRCNLAESEY RS eh -, —7, N-120 Ho
PaCO, i, B4 #1204 B 40+7mmHg, 18045 B
34+8mmHg ~&{ETF L7z (CEzx L P<0.05).

B 5w ER T RS LR T, N-30 BoKER, 7T
DET, CRLOBEEENED AR 2. —F,
N-60 DS EE 30emH0 (F\AIE) 2265 15emH,0 £ TD

Fig.6. Chest roentgenograms taken in a set. C, control
rat ; N-120, N-120 group rat. Upper panel was taken at
the pre-assignment period and lower one at 180 mins after
the assignment. :
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Fig.7. Stained sections of the lungs of rats given endotoxin in the trachea. Hematoxylin and eosin stain, X200. C, control

rat; N-120, N-120 group rat. Arrow indicates hyaline membrane.

FET, #7- N-120 BOKEIZ 30emH.0 (\AME) » 5
5cmHzO FTOET, CRECHNERICKEVWERZRLL.

BIZCREL N-120 HTRELIBE L v + ¥ v EREDO—
%&ﬁT.lvFP*VVEA&,VV%FV%%%ﬁoh%
TDZF v F OMEFC, E50D 5\ IEKEY "RET 2 EEY
DI (ER). BT HIB0SE, CHTREUFYAD I,
7oh%, N-120 B#ECTRFFOHEXMERAFT L (TH).

M 7TwCHE N-120 BOMEZRT R 2R, CRETI, ik
BN &L, iRl iF Bk E 2D, HTE (R OH
Bh s bR, —JF, N-120 BECiififaiEsik e <, Mk
ANDEFFRERORECHFRVBIZCH L D bk -1,

0. EHhRB, 2

BOLEDOMEBEBRAL, v t OEHFOKEHEEIL, FHLE
£BD23+1.0% (B AE33%) THo. FHL-LhHEE
D 51.2£15.1% HEAEPICEE L TEH, 33.8£12.0% ¢
REIRAS SRS, iz, 127234% ZBHEIAT, X
S I boEEL LRI,

£ 2

SEOEERT, Ty FOfiFA~=Y F v e RSEBE
HEALRRER, PEEP % fhn Lic ATRRR T & RERATHERE
BEMESHEL, WL v ¥ v EETIIHTCC % AR
FErEDH Lo, ¥z, 4.8ml/kg FIEDKBRAE
EBRIZHBE L, ERKTHOCHOMERHE» M= v 75

A7/ ADETHATREIR:, Lrl, BERASEEIZ LD,
FEROFRIEEICHEL, B N-120 BTro RN L E
Motz

=V P MRV URRESEMCEA LB Z B O
1%, ARDS Off RiZizi3—® L T\5. T7chb, ARDS D
WrE®EIZ, 1) BREPDOEBEEE (raction of inspiratory
oxygen, FiQ) #* B T L HEL LV EMEME (Paly/
Fi0,<200mmHg), 2) &L v b ¥ VEETUERSEY »
BBz L, 3) MKELEDHZLE, BIU4) flizavrs
AT7VAMETLCOVAZLEHAEINTEHY, SEDT o
FMIZALDOEBERTHALL T 5.

=V Py i3y 7 sl EOMREOEERS THY,
BEK, MERE I CREREERLTAERERDS . Bt
AN FEM S RE SN DEEBR, £ vy B EER,
GFAPIAVBIOT IF VUBSREYL LS, MibEe
MENEMROBEER X TTEI LD LEEL LR T 29", £
DFER, = Fr v v MENRETEE S ARDS T2, 2 v
NRIBREUGHKEREAHBETAZ S s,
HAKBEEIHE LBORBRAEORRE LTk, P8~
Z, fRECRHY LEERENELLNS. LrL, 4EOH
BTz, BOUTHCKEARS 21T >Th PaO, HE L7
ol b, MlEORD & SEREZTHRRRLEDER
HEizE 2 8. 058, MAKBRSHERE LABEDORRRED
REBFLLT, ¥—7 7272V ORELEV 5B ER
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ThTHBT

Wivr—7y22v i, VVEEERERSE L, MawER
DEEESVET X THBRORMBIEED, MiaoBik s
KERDRHELHIET2HETHHY. HKBERIZL D —
7y 7RV I RARELERBEFE LT, E—HFRTL2E
BOMERBBEFbhS. EREMRERBCETEY—7 772
2V ROV VIEBERER, 120mg/ml BELEELONT
W5®, Kobayashi 5% 1%, Z DEEM 1.5mg/ml LLTFIZHFRX
hBE, v—7 7752 ELTOEBWIERAEETS LH
HLTw5. SEOERT, BHTINCHE LicliKERD Y
vIEBREZ, 1.5mg/ml §iETHD, ETHY—7 7272V
MEHETD DO TH - ERELCH, EBNFERERTR
RChote. ivr—7 728 v M2, EERELLELLT
b, MABERAHETHIEFRCI VBEAMET TS, 7,
4EOT v P OMBEE, EROHKERTHEESIATVS
EEZBIRD., LEkR-T, KB LBV -7 2%V O
ERNR, SEOT v F ORBERACEE L Tz Z SEEN
W Bbhs.

EHRE-ELELT, BMKBRFDO V2B, -7 7
7RV OEEVBETDEVCIMBLET 5 LER D HDY,
Nitta 5% 1%, FiKE®ERD 2 v 2 E (protein) £ —7 7 2
& v + g8 (surfactant lipids) D& E It (protein-to-surfactant
lipids ratio, P/L tb) 235.6LL EOBE, 4—7 7 7 2 v k%
DEBEENS LS LMELTWS. SEDHAKBRD7 VT 3
vEBERS 23mg/ml BB TH oo b, 0 P/L Hixd i
Ckd 1523/15) LhEThs. Licki-T, fKEREFDF v
RIBRIBHF—T 722V VOERBEL, FRAEEEL
c—REELLOND.

B—7 7 7 &V BNE IR DRELY KRBT HE, MnE
BMb 2 v Ry BREARMKERS E HICRE L, FREHE
N—BREETTA2EBRICHES Z EWCich™, MEKDEKE
Wi A, FiKERICI Y Yy—7 227 2 v F BAREL
Ehi-$4, PIP #EHich PEEP ##inLiz ATRRR % 1T
v, ROEREZE CHUEREZ D RS, LhL, SEOE
E&G12, PIP % 25cmH,0, PEEP % 7.5cmH,0 IZ&E L7,
CED Pa0,/Fi0, 12 80mmHg LUTic s EE ofc. ZORR
i, MKERNSBCHEL, vy—7 7 72 v F OFRPRE
bk 0 RBARL - e BERR LT, ATRERED L TH
WTBEBREDDHZEEZRLTVWABLEEDLRS.

FRRRENY—7 7 7 2 v P OFRLANELIZES LD
i, ¥=7 2 2 2V IR BETHONRLF - BIER
EThHLELOND. HE, Eijking 572, BB KERIC
EALTHRBEAREKEE 725 v MER L, ZOBEHIZY—7 >
PRUVINEBETHEEDTH -0, 600U, Tsbbs
BOMABESHE L ThOABRRELT > TLHRIRT5
ThHol b BELTWS. ZORRERIE, SEBOMKERY
EFTAUR, TIhbbPRARENFE IIET LTV WBIER
b, =7 7 7 2V ' BRBEYEB LA ERD L LR
LTwEs.

BEE, v—7 722 v OREFEL LT, BEEEAENR
WHRTWA. Lk L, BEEEAERINYV -7 7272V 0
TR HEECHE T oM IS DL, EBEHKEDS
B (2—6ml/kg) ¥ —EWXEATHLERDEY. LTOB, ®
BEEA LR LI L5 ME A AD— G OBk DR

£, LIRS ENEYED I BENLEI DB S
RERIOEENADBYY. ChALDEENL, RFRALENE
BETHRVWERED ARDS BEIZH L, EHFEEARIIACE.

—7, MBERAREL, HAOKBHFENEGRLD, B2
HNEL, EHEEYBEE LA SLERESTHRTETES.
IBIZ, =T 72 2V FDMADSHENE—THB E5F]
BRHAHN, EEIC, BERAFEL, HkeBhis L ORA
B0 —7 23V FORZVERTE X 2RRAREY
HETAHLMEIRTWEY, LhL, ZThbid, By —
T2 7 XV FRMETADERRTHS. SEDOERIZ, = F
by VIZ ko) SEEMBEEAINER LcRRASI R LT H, H
BRABEDEY L EXTERALILEE WS 5. 7ok, EE
i, RBOEMICT LTABARERY 1200 MEBERA S B
BE, PRAENSKFLRVI EEZHERLTWS (LA,
RHER).

EH1z, SEOERTIZ, BARKMARV @ EEREPHRIK
EWEWARERY B, EES v PEHL®™TcO, RAZE
EYMER2 TR, FALEERSBED > B, &K T 3.3%
PFZBIE L. S-CK 2% TcO, &R LR THCEZE L
EEETHIE, 304MOBATHE &% 135mg/kg (150mg X
0.033/4E), 604fT 2Tmg/kg, 1204/ T 54mg/kg A
BELicLHEIRD. BEMEL® L, Mk 7y rCHLE
BEABIC YA —7 727 2V VAREIT - B, BEEH
15mg/kg TIRPRA—BUTH 7D R L, 45meg/keg B L
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Effects of Inhalation of Aerosolized Surfactant on Respiratory Failure Induced by Intratracheal Endotoxin in
Rats Keisuke Yamada, Department of Anesthesiology and Intensive Care Medicine, School of Medicine, Kanazawa
University, Kanazawa 920 —J. Juzen Med Soc., 104, 26 —35 (1995)
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Abstract

The effects of inhalation of aerosolized surfactant with various durations on respiratory failure induced by intratracheal
endotoxin were studied in 36 adult rats weighing 340-450 g. Each rat was anesthetized with an intraperitoneal injection of
pentobarbitual and intubated through a tracheotomy. They were mechanically ventilated with 100% oxygen with a peak
inspiratory pressure of 25 cmH,0, and a positive end-expiratory pressure of 7.5 cmH,0. Then 56 + 24 mg/kg (X + SD) of
endotoxin was injected into the trachea. About 180 min after the injection, the animals developed severe respiratory failure
similar to adult respiratory distress syndrome (ARDS): the arterial blood oxygen pressure (Pa0,) values decreased from 519
+ 66 mmHg to 82 + 22 mmHg, a diffuse shadow appeared in the chest roentgenogram, 4.8 * 2.3 ml/kg of lung edema fluid
appeared in the airway and lung compliance decreased. Then the animals were randomly divided into 4 groups. No
treatment was performed in the control group (n=12), and the mean PaQ, values of this group remained below 80 mmHg
throughout the experiment (180 min after separation). A modified natural porcine surfactant was given with ultrasonic
nebulizer for 30 min in N-30 group (n=8), for 60 min in N-60 group (n=8) and for 120 min in N-120 (n=8). Thirty minutes
after separation, the PaO, of the N-30, N-60 and N-120 groups increased to 252 + 120 mmHg (P<0.05 vs. control group).
The PaO, of the N-30 and N-60 groups gradually decreased after the end of inhalation, and the values at 180 min after
separation were not significantly better than that of the control group. On the other hand, the value of the N-120 group
increased to 346 + 94 mmHg at 120 min after separation, and furthermore to 391 + 94 mmHg at 180 min after separation
(P<0.05 vs. control group). In the N-120 group, the diffuse shadow of the chest roentgenogram almost disappeared. In the
N-60 and N-120 groups, the pressure-volume relationship of the lung was also significantly better than that of the control
group (P<0.05). Histological examination of the lung revealed that alveoli were larger and more aerated with less leukocytes
in the N-120 group than in the control group. By an additional experiment with the surfactant and technetium-99m
pertechnetate, the dose of aerosolized surfactant delivered to the lung was estimated to reach up to 54 mg/kg in the N-120
group. From these results, it was concluded that inhalation of aerosolized surfactant for 120 min clearly reduced the ARDS-
like respiratory failure induced by intratracheal endotoxin. But inhalation for less than 60 min could not deliver sufficient
surfactant to reduce respiratory failure.



