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23 Vaeep

1 19%eep 11 9%eep
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L724 > T, Z#iZ total thoracic compliance
Thd, LYVREZVA (R) iF, ¥ F Poux—Pc/
Vmex & LTEHEL, Zh %, reference flow=
0.11/sec THITE L7z (cmH:0/l/sec), ¥R DI
(work, W) %, Peix (V1/1000) & LTHMHL
(kilopond, kpm),

= R

g otdE (W) ik, v bre—1 (1) T,
0.599+0.047 (S.E.) kpm, IRV Ti%, 0.577+
0.042 T IRV T4% OV ERLEPER Tk
Rholz,

a2y br—n (II) TiE, 0.630+0.055, PEEP
T, 0.607+0.037 T, PEEP T 4% O/ 275
LENEETRERI -7 (& 1),

BRI ST — LRI FE N U — Ol (Pw/
EPw) X, = hu— (1) TiX, 1.09+0.09
(S.E), IRV Tii, 0.55+0.06 T, IRV THE®D

ANTREE : 6%

% 1 WORK (=MEAN=+S.E. kpm)

Control (I) IRV Difference - I/CI (%)
0.599+0.047 0.577+0.042 —4*

Control (II) PEEP DifferenceP/CII (%)
0.630+0.055 0.607=+0.037 —4*

(n=9)

* not significant

% 2 1Pw/EPw (=MEAN=S.E. %)

Control (1) IRV Difference - I/C (%)
1.09+0.09 0.55+0.06 —50*
IRV PEEP Difference + P/I (%)
0.55+0.06 0.78+0.08 +42%*
* P<0.01 (n=9)

% 3 1Pw (=MEAN=+S.E. kpm/sec)

Control (1) IRV Difference - I/C (%)
0.020+0.003 0.013+0.002 —35*

IRV PEEP
0.013+0.002 0.022+0.005

* P<0.01 ** P<0.05

Difference + P/I (%)
+69%*

(n=9)

% 4 EPw (=MEAN=+S.E. kpm/sec)

IRV PEEP Difference + P/I (%)
0.004+0.001 0.007+0.001 +75%
* P<0.01 (n=9)

50% DAY &R L= (P<0.01), PEEP i,
0.78+0.08 T, Zhi, IRV iclk~3L, HED
42% DR ER L (P<0.01) (& 2),

WMLy — (Pw)ix, 2 bhr—n (1)
© 0.020+0.003(S.E.) kpm/sec, IRV Ti 0.013+
0.002 ©, IRV THED 35% DD &R LIz(PL
0.01), PEEP Ti% 0.022+0.005 ¢, Ziix IRV
WZHERB L, BED 69% K& Lz (P<0.05)
(& 3o

M%7 — (EPw) i, IRV T 0.004+0.001
(S.E.) kpm/sec, PEEP /% 0.007+0.001 T,
PEEP THE®D 75% 0 k%L1 (P<0.01)
(F&H.

RKEBATEE Pnx) &, 2> br— (1)
Tit 12.6+0.5 (S.E.) cmH,0, IRV Tii 12.0+
0.4 T, IRV THED 5% OV &R L Tz (PL
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£ 5 Ppax (=MEAN+S.E. cmH,0)

#& 8 Pag, (=MEAN=S.E. mmHg)

Control (1) IRV Difference + I/C (%) Control (1) IRV Difference « I/C (%)
12.6+0.5 12.0+0.4 —b* 88.9+6.7 94.8+6.7 +6*

IRV PEEP Difference + P/I (%) IRV PEEP Difference + P/I (%)
12.0+0.4 15.6+0.7 4-30** 94.8+6.7 103.5+4.2 +9**

* P<0.05 & P01 (n=9) * P<(.05 ** not significant (n=9)

% 6 COMPLIANCE (=MEAN=+S.E. m//cmH,0)

#& 9 Paco, (=MEAN=*S.E. mmHg)

Control (1) IRV Difference - I/C (%) Control (1) IRV Difference - I/C (%)
4.6+0.1 4.5+0.2 —2% 37.5+0.8 36.3+1.0 —3*

IRV PEEP Difference - P/I (%) IRV PEEP Difference - P/I (%)
4.5+0.2 4.2+0.3 —7* 36.3+1.0 36,5411 +1*

(n=9)

* not significant

#F 1 RESISTANCE (=MEAN=*S.E. cmH,0/I/sec)

Control (1) IRV Difference + I/C (%)
8.0+1.2 13.341.2 +66*
IRV PEEP Difference) P/I (%)
13.341.2 14.7+0.7 +10%*
"% P<0.05 ** not significant (n=9)

0.05), PEEP Tt 15.6+0.7 C, IRV ickk~T,
ED 30% O KER L (P<0.01) (% 5),
aTFAL TR )i, 2 bhu—ip (1)

Tt 4.6+0.1 (S.E.) ml/cmH,0, =2 b w— 1

(1) Ti24.6£0.2 T, MEDOMICEEDEIT R

ol IRV T 4.5+0.2 T, 2 bu— (1)

WX LT 2% OBV ERLEEYR, BETIE 1
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0.05), PEEP Ti%, 103.5+4.2 G, IRV iZx L T
9% DR H LN, HETE Bho7 (&

* not significant (n=9)

8o

BHAR MR 4 2 43 E (Paco,) 13, =2 v hr—)b
(1) Tix 37.5+0.8 (S.E.) mmHg, IRV T
36.3+1.0 T, IRV T3% DRIV H LTS,
HETidd o7, PEEP Tii, 36.5+1.1 T,
IRV T LT 1% O¥WKERLED, HETEA
MHole (& 9D
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ANCZ DY) —ADANTIREFT, BRI, CR D
B, owFhb, BETRSh TS ATMRE
LLTE, bolbEHESH VLY bu=y
2Lk o THEBENTWS, 1, ZORKER
U inspiratory hold (ILH) #{E%72®1iZ, inspi-
ratory time (I.T, %) & pause time (P.T, %)
D2ODFAL XN, BERETRE S L TW
%5, HETE, [:E=1:2 k¥3bic, LT.
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Thick s, BAEOENEN £ HIEF
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E=1.2:1 0L ZARTERMER 2L > T W
2o 2@ 1:E %, IT: PT OAusSbE Tl
25:30, H»BWE50:5 TLATERVWETTH
505, PT LROBEMREICHT ZEE RSN
TWRP SO TRITFNE, TETFTAMHTRZIOL
I LIXBZVERV, ALMERERAFE LR
BN TL YV EWY LH 2E5oiciE, LvEn
IT ACRILIETOEREERL TLE> TR K
HFEHALTLEY, ZOBROERIAHDOK Y £ THE
SRLHACEFIFERERLRVNLG, ITD
FEWERw o ) EEROEFERETHITVNW &
ks EFEo2Ee—-F=2"v—=), 154, &
OWEICHRFEMZ B L, BRARICIT+PT OfF
i@ (55%) T, 1: E=25:30 T IT Hiz
25/55=0.45, 50 : 5 Ti% 0.90, = > b r—A D 1:
E=1:1.9 Tix, % IT :PT=25:10 (F¥
DR TWAEEFHRFORE) THDEH 5
5, Z OO IT ik 25/35=0.71 TH 5, #EK
BIXRICARDED» 5, 25: 30 (IT=0.45) Tii,
a2y hr—n1:1.9dT=0.71) & BnHED
22— FRER&EN 5 L,50:5JT=0.90) TiF,
IV oLk D TIWETTHSE, ZDEH, KK
WAEDEREEZROESZRE Lo EZ D
hb,

AT @ 6%

bhbhdy IRV & LTHEETIE, 1:E=2.3:
LIT:PT=50:20 &L CdhY, = bu—1D
[:E=1:1.9,IT : PT=25:10ix% L <,IT,PT
DOFHRLA 2HEDOREICR>T VB,

L ZAB5T, NIMRBOBEMTIZONT,
7 — (power) &5 )MEEROICHA L7zDiEF,
Engstrom & Norlander® T -7z, W% DK
AELLT, BEE® M, RS% L, Bz T o&
bl, MKIIFITHBERAT A -2 —2FDLT
HBHERDE DTS, T7#bL, fLF (Work,
W)=ML?T? kilopondmeter (kpm), JE (Pres-
sure, P)=ML"'T~? cmH:0, & (Volume, V)=L?
litre(D), ¥ifk (Flow, V) =L*T"! litre/sec(//sec),
X7 — (Power, Pw)=ML?T"? kilopondmeter/
sec (kpm/sec) T %, = = T PxV=(ML™!
T2)x (L)=ML2T2=W, PxV=(ML"'T"2) x
(L*TH)=ML?T3=Pw OGRS L, Pw 1T
W ozxe—KThodz thbh b, - W
=k/Pwedt ORXLRLT D L3bnd (k=
0.01), ATMEEERAS, volume limited, time cy-
cled T, BEDOTES 1+ v 7 ZOE(LICE
BINTICHELERICHERE T -0, z0
NI —DY F—T B+ TRhIE R bRV,
fluid lung °fifiZkiE % £ T, 0.85~1.5 kpm/sec
DR —BRLETHELEDRTNSEY, ZDS
U—¢E ST, WAARREICLERELTL
5L 9o TERND,

ENERDORERICOWTREEITO L, T W
TH5M, W2, IRV &, PEEP &, 2> kn—n
X LTHEBOE b olcZ LiZ, BEETH
%, bL, WIEEDHZDTHIIE, ZHIZF
LT Pw OBBBZ > THLURTH B0 D,
Pw OHENIHHICII TERWZ LT 5, &k
DXH9IC W it PeixVr LLTkZL, C 1T
Vr/Pei & LTRDIZDTHE 6, C 2L
Blpholcz LLBEDET, ROX SR ENE
ZBIEBD,

W=PeixVr=K - (1)
C=Vr/Pei=k o 2)

@&

Vr=k-Pei - (3)

MEBED
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(Pei)?=K/k
ZZ T, Pei>0, K>0, k>0 THEH»H
Pei= vK/k=—7E
M&y
S Vr=—3

LEOIRENRELND, %Y, ZZ TALMRE
#%, IRV 4 PEEP fffH b, EL L ER
BRET>TWAZ EBEHENT-Z LR B,

IPw/EPw 75, IRV Tay bue— L iclkRTH
BIZY Lok 1Pw 25, IRV Tay bu—a
KHERTHEICHIPLTWEDLhbETELSD
TENTED, oY, BWRAREMGIER LIcnE
i, Nv— (EFEozv—F) i3, BEMEICBE
T slow down LTWAZ LILRBDED, Zh
REYITE, KRl W BR—EThHsZ LWL
ZEThb, PEEP T, IRV LV Pw/ePw & 1Pw
LERLTWADIX, PEEP B¢ 1:E #31:1.9
ThBZEICHLEBD, RICERBHFEOFY =
E—FlE, AbETEXZLEKREDHZ, 0T
A X, PEEP i, ALFEESA, X0 AE
WA —REREINDZEERFLTNS,

4, IRV I25WT ePw/iPw 23 BELTHBE
0.30 G, ML< PEEPizoWTH5E 0.32 Th
%, 2%, IRV & PEEP i, M OfEED
EHAE— FHIZHEVED bRWERL - T
W5, ZiiF, Puax 75 PEEP 52 IRV LV
0% bREVWZLEEZDLE, —RAHRETH S
2, Zhid, EPw ZATMEEO Ay -k,
L Lo EBENOmBKICH T 2% 8N kE R L
TVWENH6E59,

VY AZ 2 AE, PEEP & IRV CTHEOEAL
BRDIEPoTee TORIRDWTEH LARWE W
Dz, IRV Tid Vi OZBHAETHAA D
nBDIR LT, PEEP Cid, 7+ r 7z
DML EIFTIEb DIz v, Pc 28 EHL
TWREWZ L THE (B 1), LIARFZ U ZADEHE
A»r6025 %912, PEEP 12X 3 VoD LH
X, VOREZVAEEETSE3FAIEL D
M, AVTITAT VRTINS DN,
PEEP ik o TEA LN —2 L DERS OW
T, Pc #OWHHE, 3~ CTIHEHMEIIc-
WREhTWB Z kg 3, —F4, IRV T0

Viax PETFIE, vORZV AR LHSESH
A< o722, PEEP 034 LR UEBE T, Pc
DD 5> TWRWDIZ Prax BMET LTWENR
5, M—=FNVDOERSDIFL A EDEMEEITICO
NWRERTWEZ EiIZ/ed (@D, EbhbdLZ
%®, PEEP 12 X % FRC O %, #&AME K
DOWIETLE I RDEN, HitER 2Lk
FAHMKTIE, FHHEWTRICLTHEERENIC
BERIETH D0, AREBRTIE, Paco, IZ2PWT
BEBEBTERE R - T,

Pao, Ti%, PEEP ix IRV &6 L THEDNZE(L
BRI oD, avytua—n(I)Eavtbnr
—) (1), %Y IRVObLD2EHDa b
w—) (I:E=1:1.9, ZEEP) Tit, a2 bu—
V() 7% o EF/E25xL (P<0.05), IRV i
X 2 MKMBFLDOYEELZRELTVDDT, &5H
{2 PEEP X 52 ZhUA EOUETIEHEE 5720
N Livizn,

# B

Mg OBFLEDSENE TN 5541, IRV
7 PEEP OoWwTFhiz b 5h0RREEEoh0
7e%5%, PEEP 20t 4 5 ALMREEE VST
—ERRFTHILBRELRDEDT, NU—DFK
T5+55 5 NTMRSFVPLETH D, BARIC
F, FICHSE, mABEKERELLEET,
working pressure (Servo), &% \% flow rate
(Erica) e ¥ & LA SE B2 LD CTX SHRELF
ST NLIMREBFERATELZEBEE LW, L
ML, ZOHAETYE IRV 2{&W PEEP L HFH+
2ZLIREST, EWAY —TEDOEEFELIY
BINLSTEEL DD, il bz, BES
RENHLIL D, HBWE constant power
generator M ATLIELEES LHHETE 2VWEIIC
1%, PEEP X Y {EW "y —LmELE L IRV
BT77—AMFafREiRBE59,

X
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ANTIMENR : 6%

ABSTRACT

Airway Dynamics of Inverse Ratio
Ventilation Compared with PEEP
In Rabbits

Masahiko MiMaA, Munekazu OHYA
and Hitoshi TAGUCHI

Department of Anesthesiology,

Kansai Medical University

Changes in airway dynamics of an inspiratory :
expiratory (I:E) ratio of 2.3 :1 (IRV) and a ratio
of 1:1.9 with positive end-expiratory pressure
(PEEP) of 4 cmH,0 were studied with reference to
speed of work (Power) inrabbits. Mechanical venti-
lation was provided by a 900 B Servo ventilator
(Flp,=0.21).

graphs and integrated to obtain tidal volume, air-

Gas flow measured by pneumotacho-

way pressure, and power through computerized pres-
sure-flow multiplier were recorded. Maximum inspi-
ratory power/maximum expiratory power was signifi-
cantly higher by 42% with PEEP than IRV while there
was no significant change in work. Mean inspiratory
power were 0.013+0.002 (S.E.) kpm/sec and 0.022+
0.005 with IRV and PEEP respectively. Mean ex-
piratory powers were 0.004+0.001 (S.E.) kpm/sec and
0.007+0.001 with IRV and PEEP respectively.
There was no significant change in arterial Pg, bet-
ween the groups. It is considered that ventilator is
required to preserve greater power both in inspira-
tory and expiratory phase with PEEP than IRV, and,
therefore, comparison of effects for oxygenation by
IRV and PEEP should include tactful determination

of function of ventilator injuse.




