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ABSTRACT

Effects of Superimposed Jet Oscillation on Five Injured Lungs in Dogs

Yumiko Shinagawa, Kazumasa Yasumoto, Yuhto Kuwasako,
Tisato Shimada, Makoto Hashimoto, Hiroshi Takemura and Akiyoshi Hosoyamada

Department of Amnesthesiology, Showa University School of Medicine, Tokyo, 142

We investigated the effects of superimposed jet oscillation (SOV) on 5 types of experimental acute
lung injury, such as pulmonary edema, RDS, methacholine induced bronchial constriction, histamine
induced bronchial constriction and HCL induced aspiration pneumonia. The Pao, increased
significantly only in the group with bronchial constriction by methacholine when the ventilation support

was changed from conventional mechanical ventilation (CMV) to superimposed 10 Hz-jet oscillation

during expiration.

There was no significant difference in Paop, between CMV and SOV in the 4
remaining subjects. The Paco, decreased easily under SOV during exspiration in pulmonary edema,
RDS, histamine induced bronchial constriction and aspiration pneumonia. In methacholine induced
bronchial constriction. Paco, decreased under SOV during inspiration. Mean airway pressure was
higher during SOV compared to CMV in all subjects. There was no significant change in
hemodynamic parameters between CMV and SOV in all subjects. We conclude that SOV could
improve oxygenation in only bronchial constriction by methacholine.

Under SOV, CO, elimination was enhanced in all subjects compared to CMV, but the respiratory

phase that could decreased in Paco, was not same in injured lungs.
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T2, AL LI: L WIS HENL H D,
ABGREOERELED SN T WS, Lirl, B
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SOV @G &b, THEDIIRIATD
RBLEBITARETHLILE LDV TDERIZ
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S, EAIC S BEORIIM ZERL, Wik
BEFEALII L T SOV REMTH S0, £1-
REESRFHHZ LD LD ICHEL THEIrEH A
REERX P LICRE Lz 25, 2, SOHIR%E
BroTHET 5,

1. NRLELTICHRAE

MERAMBEEMREL, RV PV ESY —
W 25 mg/kg BERAENMLE B E LT/ 7
=vAh%1.0mg/kg&GL, RAlICY =y bl
BHADA T —TVEETEF 2 — T 2RENRE
& L7z, Servo ventilator 900 C % fi\» T Paco,
2M357% »w L 40mmHgic %2 5 & 5 & IPPV
(F10,=0.33, f=20/min) % 1T\, IR\ T, K
FRENAR 1= BHRE O HIE & BIRIMERI 2 HA L L T
HZab—yarERITH, S5 CLHBHE
(CO), F¥IiE Ak £ (Ppa) ., MBIARE A £
(Pwp) HlZE 7% o IR EFIRIMERIN 72 &% B &
LT, BAEE&IRE Y Swan—Ganz # 7 —7 L
EEAL CHMEIRICEE L 72, BIfRMZ & TR
SHEIRIMD & 2 53471213, Corning tH&! 4 2 5347
3£ & 158 pH/blood gas Analyzer % {# f L 72,
CO % Instrumentation Laboratory %! Cardiac
Output Monitor IL-601 % i\ BAEFIEIC X 0 #l
ELT, 12, BIIRER S CICHBIIREZ & D#l
EICiE, BHAXEHENZ V27 2—4% TP 101
TrRwR, FHKENE (Paw) BXENRW
Fa—TDRIBIIBWT, —FH, FHMENE
(PpY) BRBEWNEZHICI->THEL R, 28,
—EREE (V) I, 7 NEREE QBRI
BHICEIDHEIELLY, P YATa—HRAL
I8 DIFR EIRE & SUEN F 2 — 7 O ic 3%
BL7,

UEOBRIEET LIctR, +aaLERB/TH
HENT A= RERL, ROTTEROFEIC &
D 5 DOFEAIMEERL 72,

JREIRG 1 : ffiKERE, N=7 (FHEE14.0+
2.0kg), 0.09mg/kg® 4 v A4 > @ % Swan—
Ganz # 7—7VOCVP 74 VX DEAL T,
FifiZ B % BB L 72

JAHEI A2 : RDS#, N=6 (¥ K E13.0+
0.7kg), 20ml/kg DL REAEZH W T 20
Wiz %EL, SABRICEEEREEEZTL, B
Y—7 7275 biz&k B RDS 2ERKL T2,

B3 A9 a2Y) v REXINHEEE N=
8 (FHy{kE16.2+2.7kg) , 0.75% \» L 1.0
mg/kg/hr O X423V > 2 RKMBEMRK & D Rt
LTREXISE 2 RE S w208, BRARKENED
A2 REHIO 1.5 65123 & 5 KK D
BEEEZFEL 12,

R4 2y 3 VREZINMER, N=
7T (FHEEL7.4+1.4kg), 0.1 v L 0.2g/
kg/hr DE X% 3 v %, X423 RETINER
ERIBECEIDEE L, BB, AHa) rB&
Ve RS I v OBEIC LD FAEL BRG]
LT, RISV E2AVTRUVFY VR EDEATE
Bz koL 7,

J% B9 fiti 5 © aspiration pneumonia #, N=
6 CF¥ 4k &E 15.5+0.8kg), pH2.0 D & f 1
ml/kg = % B W 12 A L T aspiration pneu-
monia Z{ERL L 7z,

BEHICB L TRMMIEREIZ, Vr=10m!l/
kg, f=20/min, F19,=0.33 TIPPV % 17 \»,
BT A—=F BRE LK, Servo HFV unit®
Z AT SOV 2Bt5 L 72, pulse time (1 {E&)
BT Z Yoy bROEEFME) 2550% T 10
Hz DY x v + 2BKHE, FKAEH, 2FEREICS
DCTEEL, SOV tE# 10 4, 3043, 60 531
BRI A= B LI, 72, Yzv bR
BRNF2—7iHL ) FRI2ecm KO T 2E &
DEH LT, %8, FSMHECKRES*ERBL TH
Vr BZEb 520, RIHERRICIE VT 2318
THY, REMEBLUVLPRICERT SICIE
IPPV AR 225 LT, {FFEBRMED Vr 55—
WD EOCHAMLI, £z, 1EHOA X123
DOIERFIZ B 1F 5 SOV ZHEATL 7248, &FEK
MADIRBEEOIEFZIERR L L, &SFERHEIC
B3SOV THIZIEK, B—%M4TIPPV %
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45 S3FEIfT VY, BNICHEAT L7z SOV D& % HEkg 5
% &k b2 IPPVEROERKICER L 72 SOV D
SHHRME & L 72,

FNT A —F OHEFTFERIMRETIC 1, paired t—
test 2y, P<0.05 % b - CHEHFNICEEE
HYEHEL T

2. # R

S5 FEEOER AL BT B IRHMIERE, KH
Fifi 1 5% %% 1 B R (IPPV), SOV BH #4 % 10 4,
304, 605FICBIFEENRTA—IDER, BEE
BFZ ST TRL 2V LR ICRL: (FEL
FRHERRE)

1) Pao, DZ&E) (K1)

LRI B W TRNMTER %, Pao, 3AEICE
TL7: (P<0.01), FfikfERE, ERX ¥ I VK&
FVHERE B L O aspiration pneumonia F£ T3,
CONEMICIREIZEEB L TH Pag, FIFEAE
ZlLxhrorz, —H, RDSHTRIESH2ES
T2E, COREMHIZBWTS Pag, 3bFH»T
BH2BERTHIEANASNT, AH ) UK
EXNMERTIE, RIHCRSHEZERL T
Pao, IRIE L A (L o 7228, HEMHICHE
FrEETLE, 0% LD Pag, FEEICE
AL, (P<0.05), Mgz v i2fRotz,
Eh, EFREEEH TOLHABRIOSLD
Pao, D LRNRED STz, 7 ORERFESME
EEHLDHL, NEELOMCHEFTFENEES
BN »ro7z,

2) Paco, DZ& (H2)

LHIC BV TRIIMTERE & Paco, i3 LA T
BIEMNC B > Tz, FAKERETIIRSMHICIRE = E
B L TH Paco,3ELL o7z s, MKAIEE
BRFICIIFBR 0B LU0 FCERECETL
7z (P<0.05), 2 7:, 2 FRHEEBERKIZ D
Paco, 3 BBEBR IO L DV AERCETL (P<
0.05), ZDRERFIAHERR LD HBH o7,
RDS HCIRENZEB T 2 & Paco, RIETL 7%
2, ZOREEIRSMHEE D b ESHEB L U2k
HEBROABE,L 52, ERAY I REXINE
BTRRESMcRS 2 EEL T b Paco, 3£
Loz, KRR & i 2FREEERIC
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BEECREA L (P<0.05), —H, A%V
YEREXIEH TRV IO BW T LiRE %
HEEBT 5 L Paco, BEA L7, ZORENK
LR, HOMIHENICERENRD SN0
WS AHESR CH-o7 (P<0.01), aspiration
pneumonia B TlE, i 4 B L B 0 IRHI(E
Bt % Paco, DERIBRR >N Y, ZD%, RKH
REBTSZLIC&Y Paco, BETRA LIz,

3) Pvo, DEH)

Pvo, I3 i ZKBE % & U0z RDS OIS E B
TRBEMAMERZR L. 72, PVo, I3t A% 3
Y REXIHERE TIIFESAHERRICB VTR T
ZiEMEZRL, 2FREEBRCIBEEORS %
ol (P<0.05), —F, A4 a3V yAEXZN
WBHETRBRRHEER I Pvo, BEBERA L1
B, FESAHEBREICIE 10 572wl 30 HMRICET
tH 3 21 %% L 72, aspiration pneumonia
HTRESMES & U2REEBRICIE PYo, 1&
ZLigeholen, WRMHICERT 5 L ARICHE
SLt (P<0.01),

4) Pvco, DEE)

ffiZAkBERE, RDSEE, bR Y I &% ZINMEEE
TiE, FERHH L £FRMET, IPPVERICEEART
SOV K IZ Pvco, IFET L7z (%2 DORE XA
LD RWIRFEERO Hs5Rro72) B, A3
) VREXIER TR I, MREEERKC
Pvco, 3EREICET LA (P<0.01), aspiration
pneumonia # Tld, JRRIMIERZ b D 4 B &
274D Pyco, D LREED T, Ko CHEBHEE
BT 5 L FRE /NS Wb Prco, RIET L7z, %
B, EFRMEESETIZ 10 MEE, —FH, BE
HEBHTREERL 2B THEEENR
»ohiz (P<0.05),

5) Paw 0%E (R3)

LRI BV URNMERE Paw BEEIC LA
L, E5ICWTHhOFREFCIRE*ERL T,
IPPVEFL Y LR T2 ZR LN, ZORE
LRI B W TR HEL, RO THESME, %
SHDIETH > 72, RDS BEHETIZFELGFED 10 08
L UF30 4372 & I 2MERFE D £FFIC, © RS
3 U REXIHERE TR 2 & IC 2ERED
SRR, 22 ) YREXIGERE CIRFESFED
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IPPV i (£ IZIERR, A7 MKERER) &

3 DDFRIEIZ SOV 21T 12D R /ST XA —F &R T,

parameter IPPV phase IPPV SOV 10 SOV 30’ SOV 60’
. Ins. 64+13 63412 62+11 61+10
(m(r)rle : 163+37 Exp. 6910 68+ 8 60+ 6 64+ 8
E whole. 68+14 69+13 73+14 72412
. Ins. 41+ 4 42+ 3 40+ 3 40+ 4
(m‘;fﬁ ) 38+1 Exp. 42+ 3 37+ 3* 38+ 3* 38+ 3
B whole. 46+ 3 38+ 3 38+ 3** 38+ 3*
Ins. 38+ 5 38+ 5 38+ 5 37+ 4
Pvo,
) 48+4 Exp. 40+ 3 38+ 3 35+ 2 34+ 2
£ whole. 36+ 4 35+ 2 36+ 2 3+ 2
Ins. 48+ 5 47+ 9 47+ 4 47+ 4
Pvco,
42+1 Exp. 50+ 2 46+ 4 47+ 3 46+ 3
(mmHg)
whole. 54+ 4 AT+ 6* 48+ 5** 47+ 4%+
- Ins. 5.540.5 5.6+0.5 5.740.5 5.940.5
3.740.2 Exp. 5.5+0.4 5.9+0.4 5.940.6 6.1+0.5
(cmH,0)
whole. 5.6+0.7 6.0+0.7 6.0+0.6 6.5:+0.6
" Ins. 1.040.2 1.240.3 1.240.3 1.040.2
p 0.9+0.2 Exp. 0.940.1 1.340.2 1.340.3 1.640.5
(emH,0O) h ’
whiole., 1.140.2 1.540.2* | 1.4+0.3* | 1.5+0.2*
- Ins. 131+ 7 130+ 8 132+ 7 132+ 7
, 153+4 Exp. 133+ 6 133+ 6 138+11 134+ 10
(mmHg) ‘
whole. 132+ 6 136+ 6 136+ 5 139+ 6*
o Ins. 1.440.1 1.440.1 1.440.1 1.4+0.1
e 2.040.2 Exp. 1.4+0.1 1.440.1 1.340.2 1.340.1
whole. 1.440.2 1.440.1 1.440.1 1.340.1
- Ins. 19+ 2 22+ 3 21+ 3 23+ 3
(;;H : 1942 Exp. 21+ 2 2+ 2 21+ 2 20+ 2
B whole. 20+ 5 21+ 2 21+ 2 22+ 2
, Ins. 11+ 3 13+ 3 13+ 3 14+ 3
(X;H ) 1242 Exp. 13+ 2 13+ 2 13+ 3 11+ 2
& whole. 12+ 2 13+ 2 13+ 2 14+ 2
* P<0.05, **P<0.01 (P4 + EERE )

2RFREIB X ULRRAED 10 08 L U 30 5, &
% |Z aspiration pneumonia # TIZREFED 60 53
& 2RO 10 4312, Paw ik ZzhEh
HETERNEEELRD s iz,

6) Ppl DZH

E R Y 3 UREIGERE TIRMITERR R Ppl

BEBICER LY, OB TRIZLALEDLS
mrol, RDSE, A% 3 VREXINMERES
X Uf aspiration pneumonia B T3 £ O FHIZHRE)
PEBLTY, PIRIELALEL EDok
2, FiKEREBS LU AV 3 YREZIUERETIE
WIROMHICBLWTH ER T 2EMmERL 2,
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% 2 RDSELzH32, IPPVE (K£4IZIE%M, 57513 RDS #4EH) &
3 DDOIERFEIZ SOV 21T BOE/NNT A —F BRT,
parameter IPPV phase IPPV SOV 10 SOV 30 SOV 60’
> Ins. 65+ 8 68+ 9 67+10 68+10
(;ﬁZH , 142+6 Exp. 57+ 7 58+ 8 61410 65+11
& whole. 59+ 9 65+11 63+ 9 67+11
. Ins. 42+ 2 37+ 1° 38+ 2 38+ 1
(acoﬁ ) 36+2 Exp. 42+ 2 36+ 1* 3+ 1% 34+ 2%
e whole. 43+ 4 36+ 3** 354 2 34+ 3%+
Ins. 37+ 2 36+ 2 35+ 2 35+ 2
P¥vco,
e 43+ 1 Exp. 35+ 3 34+ 2 32+ 2 33+ 2
S whole. 36+ 2 35+ 2 36+ 2 36+ 2
Ins. 46+ 3 43+ 2 43+ 2 M+ 3
P¥vco, . * *
e a1+ 2 Exp. i+ 3 41+ 2 10+ 2 40+ 2
B whole. 18+ 4 A1+ 4%+ 30+ 3%+ 30+ 3**
w2 Ins, 6.0+0.5 6.24+0.4 6.2+0.4 6.4+0.5
i 4.3+0.3 Exp. 6.240.4 7.340.6* | 7.340.5**| 6.7+0.5
- whole. 6.340.4 7.340.5* | 7.240.4* | 7.240.4*
- Ins. 1.040.4 0.940.3 1.140.4 0.740.3
(an(” 0.8+0.2 Exp. 1.140.8 1.440.3* | 1.2+0.3 0.8+0.3
& whole. 1.0+0.4 1.1+0.3 1.1+0.3 0.940.3
- Ins. 144+ 8 145+ 8 145+ 8 145+ 8
) 165+ 8 Exp. 146+11 146+12 146+ 9 148+10
& whole. 145+ 10 148+ 8 145+ 9 144+ 8
a5 Ins. 2.040.2 1.840.2 1.840.2 1.840.2
ot 1.940.8 Exp. 1.940.2 1.940.2 1.740.2 1.840.2
whole. 2.1+0.2 1.940.1 1.940.1 2.140.2
— Ins. 2+ 3 21+ 2 21+ 2 23+ 3
a 18+ 1 Exp. 21+ 3 21+ 2 22+ 2 21+ 2
(mmHg)
whole. 23+ 2 2+ 3 25+ 4 24+ 4
. Ins. B4 8 14+ 2 14+ 2 16+ 3
(giiH ; 1342 Exp. 13+ 2 15+ 3 15+ 3 14+ 4
- whole. 15+ 2 15+ 3 15+ 3 154 3
* P<0.05, **P<0.01 (5 £ AEHERA )
7) CO n%XE (H4) 8) AP O &)

RERTER %, FiKEETIZ CO RERICHEY
L7:hs, MOBTRIZEALELEr o7, &
FErEBL LBV T CODEEREDEHIL
RO hoTz,

ffiZkfERE, RDS B, MKUEERFICBWVT,
TRHIBHERR . AP 3EBCED Lz, Dk, iR
BErEEL THEIL % »oi, aspiration
pneumonia # TIXFHAIERKE & AP 0 &1L
FEAERD ST, IPPV KL SOV DI
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K3 AV yREXZWERICB T S, IPPVE (EHIEEM, &5
BREXNFMEFRER) & 3 DDFRMIC SOV 21To 2BD&/Z

)(_7 %ﬁ:\‘j-o
parameter IPPV phase IPPV SOV 10’ SOV 30’ SOV 60’
os Ins. 84+ 8 86+10 87+11 89+11
: (r’;H ) 116+ 7 Exp. 69+ 6 108+ 16* 113+19* 110+16*
e whole. 7+ 7 100+ 9 100+ 14 101+13
b Ins. M+ 2 38+ 2% 36+ 3%+ 35+ 3+
(a?;)f{ : 37+ 0 o 2+ 2 10+ 2 39+ 2 39+ 2
Sl whole. M+ 2 41+ 3 39+ 4 39+ 3
. Ins. 2+ 3 4+ 4 2+ 3 39+ 4
( OZH : 40+ 3 Exp. M+ 5 8+ 6 46+ 5 4+ 5
M whole. 39+ 4 43+ 5 41+ 3 A1+ 4
= Ins. 85 1 49+ 1% 47+ 1% 48+ 2+
( o : 2+ 1 Exp. 51+ 3 49+ 2 49+ 2 48+ 2
e whole. 56+ 3 7+ 4 49+ 2 51+ 3
v Ins. 6.0-0.2 6.640.2 6.6+0.2 6.5+0.3
w
(amH o 4.140.2 Bxp. 6.0+0.3 7.140.2%% | 7.040.1** | 6.940.2**
R whole. 5.740.3 7.040.2* | 7.040.2** | 6.8+0.2
- Ins. 1.4+0.2 1.7+0.3 1.7+0.2 1.940.3*
(p - 1.440.2 Exp. | 1.4+0.3 1.540.2 1.4+0.3 1.540.2
- whole, 1.6+0.3 1.840.2 1.9+0.3 1.940.3
- Tos 107+ 8 102+10 100+ 10 10111
iy 140+12 Exp. 108+ 7 103+ 7 105+ 8 104+ 8
& whole. 105+ 10 107410 95+ 9 98+ 9
- Ins. 1.940.4 1.940.4 1.840.4 1.840.4
o 2.040.3 Bigp, 2.140.3 2.140.4 2.0+0.4 1.8+0.3
i whole. 2.0+0.3 2.04+0.3 1.8+0.3 1.84+0.3
- Ins. 26+ 2 27+ 2 277+ 2 27+ 3
(;‘;H ; 29+ 2 Exp. 29+ 2 28+ 2 97+ 2 29+ 2
& whole. 28+ 1 27+ 1 2%+ 1 28+ 1
b Ins. 15+ 2 g 1 16+ 2 16+ 2
(WPH : 15+ 2 Exp. 16+ 2 15+ 2 14+ 1 17+ 2
e whole. 15+ 1 17+ 2 16+ 1 17+ 2
* P<0.05, **P<0.01 (Pt +iEHE A=)
RELEBEiR b7,
3. £ &

9) Ppa 7z & NI Pwp OEH)
BIRBMICBWT, PPa% 5 N2 Pwpic i HARHRD X ) = X L3+ E ATV
IPPVEFE SOV DRICX L7z 2E i3k d> wWiZbohrbo$, HFV 32 S HKEF T O RS
e HE X UEELRFRASIINT 5 A THRE L L
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R4 R IVEEXIIERCB G5, IPPVE: (KA ZEEM, A5
BEREXNFHERER) £ 3 D2OMRRMEIZ SOV 2175 72BD&K /7

AR 7% 1%

)(—57 i’i‘—;o
parameter IPPV phase IPPV SOV 10’ SOV 30’ SOV 60’
b Ins. 86+ 4 85+ 5 85+ 4 83+ 4
(a°2H ) 152+12 Exp. 89+ 7 87+ 7 85+ 6 85+ 6
PR whole. 93+ 7 92+ 6 91+ 7 87+ 7
. Ins. 19+ 3 48+ 2 49+ 3 Bl 4
(acof_l : 36+ 1 Exp. 52+ 3 44+ 2+ 42+ 20 43+ 2%
PR whole. 54+ 4 4+ 4 43+ 3* 43+ 3*
Ins. a4+ 1 3+ 1 a4+ 1 M+ 1
Pvo,
s 45+ 2 Exp. 2+ 1 40+ 2 38+ 3 39+ 3
R whole. 8+ 1 45+ 1* 43+ 1* 42417
Ins. 58+ 3 55+ 3* 57+ 4 58+ 4
P¥co,
e 41+ 1 Exp. 58+ 3 52+ 4 53+ 3 54+ 3
g whole. 63+ 5 55+ 5* 54+ 4° 55+ 5*
- Ins. 5.940.7 6.0+0.8 5.7+0.6 6.0+0.7
W
L] 3.6+0.3 Exp. 5.040.3 5.740.3* | 5.5+0.3* | 5.8+0.5*
s whole. 5.240.4 6.340.6%* | 6.540.6%* | 6.440.4**
- Ins. 2.140.3 2.140.3 2.140.3 2.240.4
(CpmH - 1.5+0.2 Exp. 2.240.3 2.240.4 2.140.3 2.240.3
E whole, 2.040.3 2.140.4 2.240.4 2.240.4
- Ins. 103+ 5 101+ 4 96+ 3° 98+ 3
iy 145+4 Exp. 98+ 2 100+ 3 97+ 3 96+ 3
= whole. 97+ 6 99+ 4 9610 97+ 2
o Ins. 2.340.2 2.440.2 2.240.2 2.4+0.2
Ui 2.242 Exp. 2.440.1 2.340.1 2.4+0.2 2.2+0.1
! whole. 2.440.2 2.440.2 2.340.3 2.240.2
- Ins. 22+ 2 21+ 2 22+ 2 23+ 1
(PA e 18+ 1 Exp. 21+ 2 20+ 2 21+ 2 22+ 2
P whole. 2+ 2 93+ 2 23+ 2 23+ 2
b Ins. 12+ 1 12+ 1 U+ 1 13+ 2
(pr ) 10+ 1 Exp. 13+ 1 13+ 1 13+ 2 12+ 2
mm
o whole. ik 1 13+ 2 13+ 2 13+ 2
* P<0.05, **P<0.01 (P45 + fEnean )

TEHRRICHINTE 2, BRI L ZERIGH DK
B, SEROFEM, BT ) —2 2HT 2 56EH
WXL Tid HFV 3 BA TH 55903, MRALI
335 HFV ORI DOWTIE, IPPV L ORI
ERRVEVIREMINELL BALNE, TOD

L, HEALHIC HFV 2E/fL L5 &L TH,
g% +HATUEZV E LS ERRMESH 5
7z HFV QTR ERERDY L T 3,

—7, SOV B #EkD#ET % & HFV & O Hifd
Bryfah, KEOHED S bBRICHEZTHR



AL 01990 £ 5 B

.

xR 5 BETFHMARCSE G2, IPPVE (EHRIEEM, &7 26T
RIFEEE) L 3OO SOV 21T 72BD &/ A —F %R

.?_O
parameter IPPV phase IPPV SOV 10° SOV 30’ SOV 60’
os Ins. 87+ 2 88+ 2 91+ 1 94+ 2
(niﬁH ; 41+ 4 Exp. 94+ 2 97+ 3 94+ 3 94+ 4
g whole. 86+ 6 88+ 6 88+ 6 86+ 4
. Ins. 36+ 1 33+ 2 33+ 1** 34+ 1
Sl §7+ 1 Exp. 39+ 2 3+ 1* 32+ 1* 31+ 1**
(mmHg)
whole. 36+ 2 32+ 1 31+ 1* 32+ 1
Ins. 41+ 2 40+ 1 it 1 2+ 1
Pvo,
ot 40+ 2 Exp. 4+ 1 4+ 1* 40+ 1* 40+ 1*
& whole. 40+ 1 39+ 1 38+ 1 38+ 1
Ins. a1+ 1 37+ 1 39+ 1 39+ 2
PVCOZ; * * *%
eI 2+ 1 Exp. 43+ 2 38+ 1 37+ 1 36+ 2
& whole. 40+ 1 35+ 2 37+ 1 36+ 1
_— Ins. 4.240.1 4.5+0.2 4.840.3 4.840.2%
3.240.2 Exp. 4.140.4 5.040.3* | 4.9+0.1 4.5+0.1
(cmH,0)
whole. 4.840.3 4.8+0.5 4.6+0.3 4.740.5
- Ins. 1.240.2 1.4+0.2 1.340.2 1.240.2
(p 0O) 1.14+0.2 Exp. 1.240.2 1.240.2 1.1+0.1 1.1+0.1
cm
S whole. 1.340.2 1.340.2 1.340.2 1.2+40.1
- Ins. 141+ 6 139+ 7 138+ 6 138+ 5
146+ 6 Exp. 142+ 7 144+ 8 138+ 8 134+ 6
(mmHg)
whole. 142+ 7 142+ 7 143+ 7 143+ 6
. Ins. 1.840.1 1.8+0.1 1.740.1 1.640.1
i 1.740.2 Exp. 1.940.1 1.840.1 1.740.1 1.740.1°
whole. 1.840.2 1.8+0.2 1.740.1 1.740.1
- Ins. 2%+ 5 25+ 5 25+ 5 25+ 3
&;H) 18+ 2 Exp. %5+ 3 25+ 2 2%+ 2 2%+ 3
& whole. 2%+ 3 25+ 3 2%+ 4 25+ 3*
b Ins. 14+ 2 12+ 2 12+ 1 14+ 2
(giiH ) 9+ 1 Exp. 14+ 2 14+ 2 15+ 2* 14+ 2
B whole. 15+ 2 14+ 2 14+ 1 13+ 1
* P<0.05, **P<0.01 (g +1EneE =)
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