Experimental Study of Respiratory Management
after Hemodilutional Assist Circulation : Effect of
Respiratory Frequency and Positive
End-expiratory Pressure
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MR B PR ER 1 D PRI B 2 5T
—PRIR [ 3 L MAIPSAISE (PEEP) olsg—

BIRKFEFHREZHEE (EAE LW —805)
A OE X &
(PR 14 2 A21A 24

MREWHEREORLLPREEEL2 RWETENT, #ERABELHE, SFaGEE—F
(250ml/kg/min) WfR B st s, MKESE 5, 10, 20, 40, B L U60/min 2L ¥ TATRER %
TolBEOME - BFREBEEWRELL. £/, BKEXPKME (positive end-expiratory pressure,
PEEP) OB DWW T bR E2MA /. Z0REER, MREZK OIS PaCO, 0 LRI, HFRME
BRECHEIEDON:. Tabb, MEEH 60/min OBE, HIRMBEBEEN O PaCO, 2 62+
17mmHg TH-7zDwxflL, ik 80+16mmHg t FBECHEWEEZ R LY. ZORSEIE, BRALTE
BRecid, MEIFEESEAL THWE I LERTHOELEZ SN, —F, REEHEED &¢7 (1 i
[EEREME L) BE, BRAENERE T, OFH (cardiac index, CI) DIETHEETH-72. ¥
bbb, WREHKS, 5/min & 20/min OO Cl Q%22 &, FREMEET Ik, EHEs
0.83£0.13 TH o7, BOFHER, 0.6520.23 THho72. ZOFME»S, KERNELRIC X
HERBANOEHEE, RRRBUBERERCHICGAC RO D EEZ SN, SHERNE L EERING
DOA{RE, PEEP 2L EBCLEEs . Thbb, BRMEEN I 5mH0 ©
PEEP 2{tiLTd Cl cZ&ibixRohnah o725, Tk, PEEP oftimic kb CI »8 2.9+1.11/
min/m* ~NEFBIET L. LEOFKRD S, HFEIEREOHREBICEL Tk PaCO, 2EEE
CRHT I 2R, RENERTE3RTEIEDZ L, $2bb LEHRFES/NE  LRERE
BELH LI ATHENEE LW b EREN. £/, PEEP 3 ERBRZMFTs821nby, *
OEAZRTALEERNLETH S LRI,

Key words WifR#BITEER, ATk, kES, RRTKBE, k- 18
BRREE

LREFMERCIE, RECRBOREIC & 5 ERmE
bz, HAMERC X 2MNBROFEE, By —
77782 DORELE LW L BIRRAENFEEL R
TOI DL, FRESCEAO L ANLVF -2 E
Kanzzricnzsd, ThdEBRROEHEZEARE
™ WEORECHEIC RSB, LizsioT, i
BFEMNEBIT, YL bUBRVAY Y- — %
WTRBRICIEREBR 2T A3 I ENEE LY. L

L, TELYHREBIERACELEYIFL, T
BEEALpRRV. K, 1EBEEZKREL
THREHOFERE# LR S €5E, MY AME
RIFEEL T H IR RN T 2 MEHERESHE Hobh
BrnwiZkid, BELELERBRENZ L IATH
B0 BHEE T, LERFEMRBROFRERICELC, 1
FERREORKE & RRKREKBE/T (positive end-exp-
iratory pressure, PEEP) {FiND Mk - /E5EE - B

Abbreviations : CI, cardiac index ; CVP, central venous pressure; CaCO,, O. content of
arterial blood ; CcO., O. content of pulmonary capillary blood ; C¥0,, O, content of mixed
venous blood ; Hba, hemogulobin content of arterial blood ; Hb¥, hemogulobin content of
mixed venous blood; MAP, mean systemic arterial pressure; MPAP, mean pulmonary
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LETREERHVICHRR L HREIE kv,

SEEE L, LEFENEROBEONRERICET
EEBEREL, BTEBEREET LA X T, 28
BRE B —FIC L AT E T 208 6 R EIS 2
BREeZIL k) 1 ERAE RS, TR -
EREEOELE®RE L. 7, PEEP {TMoHE
D, IhoicEDLI REEEBLIFTHLIDOVWTH
wEtEmMA.

NRE & UHE

1. RERE M

A& 10~15kg QM R28EEERE L. Hon
CoOFE7 ot 0.03mg/kg 2FELALDS, &
ey # s> 30mg/kg &Y ML E Y — L 10mg/
kg #HEL THEREAL, y27v=nra)rouo
4 F 20mg/kg OBEC LN HBEEE S L TR
BERBERTV, LEBICATREREZFKL .
FsiREfERL . R ERORSICHV:. &
BRicA=a—L 2EBAL, BREOEFAESL L U
MEX AT ORMICHE T, £, KR
B ¥y—%2FL, &HEdS 0cm FBANCAIFLER
THENRADORAT Y H >V hTF—F 1 (Fr. 5) 2 E4#
TRk D MBIk E THRA - BEL. B, EBRY
B, R¥bSALES - 50mg ¥ 1 BEEICEEL,
HEERE Y ~B RO &Lz, &7, Blbotvy
u=vAlmg ¥ 1RMBICHREL, RN IEETL
- RN

II. MRER - fEIRMEEDIEIR

1. M¥EH R

BRA =2 —VBLUMBRICEBEL A7 4~
VAF—=TINE D TNENMB R RRAIERERL, ~
® 7 ot »&E (hemoglobin content of arterial
blood, Hba ; hemoglobin content of mixed venous
blood, HbLY), O, B/E (Pa0,, Pv0,), CO, # A 5E
(PaCO., PvCO,), K& * ~#E (pHa, pHY),
base excess 3 & U O, fgf1E (Sa0., SV0,) #HE L
fz. TheDREXE, ABL2 (S 9+ XA —25 —%#,
ARYN=F ) BERLE.

2. BENES X IREEK
EREBIRICEA - FBLIA=Z2—VEEMI VA
Fa—4%— (HFENXEHL, ®EFE) &KL, Tv vy

Yy—®=F— (HEAEHR, ®E) CEFHHRE
(mean systemic arterial pressure, MAP) % &l
Lic., &, RUYHF Y HT—F VO k%= e
FBMES ¥ TEHYMBIKE (mean pulmonary
arterial pressure, MPAP) %Ko 7. MBIREAE
(pulmonary capillary wedge pressure, PCWP) i1,
ADUHI AT —FNVDNN— 2 BHIREE, kil
ERBRABEEAZIL TRD . HLBRE
(central venous pressure, CVP) i, AV H>rva
FT—FVORMBAF Y ORFLENLTHEL 2. R
BUTBIRER L D RIE L 72,

3. LR

DR EST 9520A (P AV A2 R — R, Y
ZaV=TFIM, 474 2NRAAVYHF VA
T—7) (Fr. 5) WKL, BBRETLHEHE 2R
EL. kinefERERICABES 2 LEAROH
FLIEBMICHBET 2 LoD, Th»sFEAL
720°CD5%7 F—HH5cc BAERE L EENTMEK
ERFIENTREVERL, £HEOY— A5 TRE
L% BET % . OB (cardiac index, CI, 1/min/
m?) i, LRHERGFRERCRLTKD . &5,
AREM (m?) 1k, (FE, kg)”/® X0.1120R29» 5 E
HUZ.

4. BHRia7I54 7R

HmHEE TIHEEME LA X2, BREKAH» S
1.01 ©100% O, MM EAL, < OROTENE
MEEFLL. O FARBOSHRIZ, 77 b —IE
LitSERNED S TR CEESHFNM2Y 75747
>~ R (static compliance, SC) 2&H L 7.

SC (I/cmH,0)=1.0/77 » —BKENE

5. Bk - WERRM O. &

Bk s & CIEAERM O. & & (0. content of
arterial blood, CaQ.; O. content of mixed venous
blood, C¥v0.) i, NEZ7uEY 1gH72DD 0. FH
B% 1.39ml, M 1d FcEET 2 0. DE%R 1
mmHg #7290 0.003lml & LTTFRmORX L DEIEL
7.

Ca0, or CvO, (ml/d})

=(8Sa0, or SvO,x Hbx1.39)
+(Pa0, or Pv0,x0.0031)

6. Fiv v b X

arterial pressure; PCWP, pulmonary capillary wedge pressure; PEEP, positive
end-expiratory pressure; PVRI, pulmonary vascular resistance index ; Qs/Qr, pulmonary
shunt ratio; SC, static compliance; SVR, systemic vascular resistance ; SVRI, systemic
vascular resistance index ; ZEEP, zero end-expiratory pressure
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%3, BRI T» 3% N - MEMEmE O
0, AEZIMILD O FEELEL W EREL T, &zl
%O, EBE2RD ZRHCA WK TR - THEMIE
kD 0. & (O. content of pulmonary capillary
blood, CcO,) 2K 7. ZDBE, 100% 0, #RA
EHTWBDT, RKAE»S PaCO, £38°CizBiF 3
KERSE G0mmHg) 2 & LAz b D 2 Mila0 i
FHEE L. £, MEMMEmMBED O, fAFE
(ScO:) H100% TH B L Hhix L. live v b X
(pulmonary shunt ratio, Qs/Q:) i&, CcO, & CaO,
BLU CVO, »6TRORICL > TEH L.

Qs/Q+(%)=(CcO,—Ca0,)/(CcO,~Cv0,) x 100

7. RIME IR

& Ifl & 3 HI R B (systemic vascular resistance
index, SVRD) i3, TEORX, ¥%bb MAP
CVP 0E%, CI TERLTXR® L. &8, HED80
i, AEEEE dyne KEMIT 20 DEHTH 3.

SVRI(dynes+sec cm™*m?)=(MAP-—-CVP)x80/CI

8 . FMiMEHEIHREK

M EEIRE (pulmonary vascular resistance
index, PVRI) ix, T&OX, ¥4&bs MPAP &
PCWP 0% Cl THRL Tk :.

PVRI(dynes-sec-cm™**m?»)=(MPAP—PCWP)

x80/CI

Il. MIRFMBBRETE TORTRGTE IS4 IFE

- ERBEORE

AT Z4E, volume-preset, time-cycled /FX 0D
VAV =% —H%—=KR I0B(¥Y—A AL =, A
fy ZERVA) BRWE. RROSABL2EL, BE
HAZE1009% O, % vy, SRR & % 250ml/kg/
min, R&F EEKOREHIL (I/E ratio) # 1/2 EE
Liz.

1. WIRHBERATIC B 2Rk - FERBEEOHIE

%7, PEEP %{1MML % REE (zero end-expirat-
ory pressure, ZEEP) TIEREI#% 20/min (1 EI#K
B 12.5ml/kg) WEE L, BimRORER - [EEREEE % H
ELTz. T, FIREH % 40/min (1 EHESE 6.3
ml/kg), 10/min (1 E#5 & 25ml/kg), B L U5/
min (1 E#KE 50ml/kg), WIHREEL, ZOH
B, - EEEEEAELL. B, FhAFAOH
i, MRKGEEO203%ICHREBMORE»KE
LIEZATERL, TAPKRBZ LI BIZDEDHE
WRESIZEEL 7.

Bk, BEFRELHE 20/min KRT L L HIC5
cmH,O @ PEEP %{fIL, #0203 % RFEDHE
2{To0. ZOHEBK- %, FREEE 20/min

WEE L% & ZEEPREBICR L, RIREER 6
‘L.

2. WRFEUERRIC ST 2Tk - EREEOHIE

RBERERE ICIZ N1 48> 7 BP-80 ¥ & 185208
WNAF A= (N A RXAFA 7R, 227 HEY
R) &, AL SR A TR Bio-5 (FA ) H v~
Yy =i, T—onqv) 2ERLE. FEEIR, 3%
TH*RANTUREOQLBIMNY > % VKR 700ml
TRERBF )7 A S0ml 20z 008 L, E8
FrRiwo a2 Thadrod. &8, AL
BIEEAIZIE, ~%Y ¥ Img/kg 2¥RML7:. £72, ¥
BIERMA®RE 1 g~ %Y v Img/kg # AT
YT RS 1A= A

BB~/ >~ 3mg/kg EHELIzDB, 1
EOEMAA = 22— (Fr. 3) 2ERHKC, 250
BRI & = = — v % SREIR S & UAAERIRIC 2
ZPREALRG. &7 22— VI FOERL TE &,
AT ORISR & Befits, W2 MR L CHiBhIE R %
BIA L. NA 2R Ak 2 EREI, RO
DHEEOMS0%E L. 72, ALli~D 0, 85
EE 1000ml/min & L7, MEHRBRITLORH» S
HlL.

MBEFRE (%) = BRI/

(ERIMEE + AIMER O FIRIE) x 100

ZOFER, SEOERTOMBHRER 50.7+9.3%
TH-lz. &, BPERTR, EREHO.LEEE
& hof. ALLFOMmBIIITCRTE- .

HWEEBORT I Hlz >, 4, BRMAIEK*
SEHERT L, D& ORI ER b S TR & HARED
PZEAL T, ALIOEE v~ 2 B BB
DLRVIZETRLUR. MENEELESET, M)
BRATCFRCARN L DR - FEREEEEZEAEL
7.

IV, MoENKFBEDRE

WEMEEET 722830 > B15E T, EBKT
%, FML TIHO—8MEELEDR %  SEIEAICYIRL
7o. Ykl O EE (wet lung weight) 28EL 720
B, 100°CTT2HMEZHRL, BUESR dry lung
weight) ZH#E L 7. 2D 2FL DY wet lung
weight/dry lung weight It (wet/dry Fh) 28 H L
fei. =77, WHBITER EAT > T\ /& TH (control) iZ
DWWy, BRI wet/dry FEEEBIEL 7.

V. HFHnE

REEMIZ mean+S. D. THb L. F—HKE
BT BT 5 FHEIERA L O K, B LU ZEEP K
& PEEP fiHineo Eb#g ik, paired t test THEL 7=.
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Tablel. Parameters which did not change by the hemodilutional assist
circulation.
Parameter n Before After
SC (1/cmH:20) 10 0.028+0.005 0.034+0.01 NS
PCWP (cmH:0) 16 8.1+4.9 8.7£5.9 NS
CVP (cmH20) . 16 3.2%3.1 4.5+4.2 NS
PVRI (dynes-sec-cm >-m”) 14 60.3£35.6 67.2%25.7 NS
SVRI (dynes-sec-cm—s'mz) 14 3,061+1,189 2,358+1,352 NS

Values are means+S.D. Each parameter was measured under respiratory rate of
20/min and ZEEP. Before, before hemodilutional assist circulation; After, after
hemodilutional assist circulation ; NS, not significant by paired t test.

Table 2. Wet/dry ratio of the lung.

Group n Wet/dry ratio
Control 7 5.840.3
After hemodilutional 15 6.6+2.2

assist circulation

Values are means+S.D. No significant
difference was found between the two
groups by paired t test.

7o, MERES & &HE®E O EESTIC & Pearson
HEEEEEE RS, Wb, p<0.052FEE
A

B %

k1o, HBERM LB L CEERELERE R
polHEER 2 L CRT. BB, ZH50DHE
13, FREH%E 20/min ICBRE L ZEEP & L:BOE
TH3.

F£212, HBEREMETL X2 574 X (control)
LHEITUI4 X DD wet/dry ratio 2R3 . wet/
dry ratio OFHHEK ZAHE TEEEZEER RO T, &
PERC L ZMMENKSBOEMIIBEHL 52 b0
EHEEN.

lic, MEOBRLET58EETHS Pal,
(A) BEU Qs/Qr (B) L REH L OBARERT . #
BhfERRTD PaO, X, 530~580mmHg TH D , FEK[E
B r2B8ELEIRED shzdr o7, FBIERRE
@ Pa0, i3, HIEIZIFELWMER2R L. HEVERA
D Qs/Qrid, 4~12%ThHY, WREHIZ LD, HF
BAT2EAE2RTLOOEELE (L ZHES L
Dol WHERED Qs/Qqr i, FFIREIS & ORI
BRSO o,

K2, MBOM - EXETFEREOHEETH 2

PaCO, (A), pHa (B) 8 & U base excess (C) & Mk
E# e OBARERS . FBITERATO PaCO, & ER[E
e ORICEDNMEE (r=0.83, p<0.01) 2R 1. &
BifERE D PaCO, OFHEIXFBERATICILL <8
T, TPURESSS 40/min BT OBEEBICRELL
o feht, WREHE 60/min 2 LB, #EB)
BRAOR CEREHROE A TERICHE (79.8
ilG.lmmHg) BRLIC.

MBERATO pHa &, WRERKE OMICEDEE
(r=-0.79, p<0.01) 2R L 7. #iBh{ER%E D pHa
FEHE, RTOEERTRA W THORRESRT
$0.14~0.16{E< , ZDERERELHE S, L
L, FRRER E ORRE, BERAIOZH EIZIZEMUL
TBYH, EOHEE (r=-0.58, p<0.01) #RL7%.

BhiRIN base excess (DFIYEIT, FHBHIEERRATICLEA
#®Tik, 5~10mEq/l &<, MEBOMICZERENR
Hohis. i, MEERAOMEE, FRERKOEM
WX o TEFETT2EmEZRL L, FHEERRI
&, FEREHK &2 —EOELERD BB,

31z CI LIEREgk L DBEfRERT . FBIESERAT
@ Cl ik, WRkEH E ORICIEOTERS (r=0.30, p<
0.05) £ L, FEREHHS 5 /min & 20/min OO
% 0.83+0.13 THo7z. —F, WEERED Cl &,
HICHARTHWTFhOFEEHRTLEECL YR, &
IWCTPREI A 5 /min DA, 2.1£0.81/min/
m? ETRTOHEEOF T o L bEMEERLT.
FEIR E#HS 5 /min & 20/min DD CI Db 0.65
+0.23 THotz. Ei, MEBERRE, BREH:E
20/min A Ew L TH Cl 23803 2 M A 50 %
Mol ZOkD, HIRERE 40/min 2 L 2ROE
(2.0+1.01/min/m?) & 60/min & L 72BFDOE 2.7
1.01/min/m?) &, HBIEREIOZR S ICHXTHE
CEEC L EE o,

M4, MAP 0251 . #EIERET D MAP




MR ERR O ERAEE

i, MEREEK e OMICIEOHEE (r=0.28, p<0.05) %
FLE. —7F, fABEREO MAP &, Al T
B EEC L 8 R D, L RIERERS 5 /min O
B0k, 97.5428.5mmHg L T RTOHEMD
b oL bEMEERL. MEEREE, FREK
2RMLTH MAP ORMT 2 AN ES T, T
T OEERESIC 8T MAP OFHE IR, BT E %D
HcEEE2RO7.

51, MBEBABS L UR B URREK:
20/min IZEZE LT, 5cmH,0 @ PEEP 2z /2%
&Lz zhoizifE (ZEEP) © CI (A), Pa0. (B)

I T‘“T\
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B LU PaCO, (C) 0FEERT . BEATO Cl DT
{Eix PEEP otz & » THTEAT 2 @A ZRL
fedt, MEHICEE TR ar 0. —F, HBERE
@ CI OFfEIx PEEP #{timc & H ZEEP BE LD

BECBY L. o6, MEMERAS L CROVTH
BTy PEEP ffNo&EMHKix, PaO,® PaCO, iz
Elrkig&iehoi:.

x &=

DEFRARIFMNCEE L THER SR B HRAMERE, B
MO, HEOERL, NHEEOOKME, MBRE

B

(%)

12%

shunt ratio
o

5 10 20
respiratory rate

40 60
{freq/min)

Pa0O, (A) and pulmonary shunt ratio (B) before (@) and after (O) the
Values are means+ S. D. No significant
in these values between before and after the
Respiratory

rate was expressed on

C

o

base excess (mEq/l}

T*

~ 5
) 300
[
o.
150
0 H/// e
5 10 20 40 60
respiratory rate (freq/mln)
Fig. 1.
hemodilutional assist circulation.
differences were found
hemodilutional assist circulation.
logarithmic scale.
A B
100§
7.6%
< 8oF b
£ 3
E 6of 7.2
=
S 4of E 7.0
Q [
b4 @
20 6.8
N 7/ . j
% 5 10 20 4060 V/ 5

10

L
-
20 4060 5 10 20 4060

. . respiratory rate (freq/min)
respiratory rate (freq/min) fespiratory rate (freq/min) P Y o

Fig.2. PaO. (A), arterial pHa (B) and base excess (C) before (®) and after (O)
the hemodilutional assist circulation. Values are means=S. D. %, p<0.05 vs
before the hemodilutional assist circulation. Respiratory rate was expressed on
logarithmic scale.
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SOBBEEEES D ELEIP. ZhsiTdo
T, MEECHENEIBEORDY®, ERMOFEE",
fiar7547 v AQET, WRIEEROHEK™ &
g, PEBRORHELS 5 E N BRELD
3. k7, ERRCHLTY, LHALEOET?, R
BREEY 2% blo o THREMIERI N T 3.

5.0F

4.0

(I/min/m2)

3.0f

2.08 I’

1.0F-

cardiac index

/ . R
0'71/ 5 10 20 4060

respiratory rate (freq/min)

Fig. 3. Cardiac index (CI) before (®) and after
(©) the hemodilutional assist circulation.
Values are meanst+ S. D. %, p<0.05 vs
before the hemodilutional assist circulation.
Respiratory rate was expressed on logarithmic
scale.

A

NS

>
4.0
500F
3.0 4008
300
2.0
200
10
100
0 o

(mmHg)

PaOy

cardiac indexX (ymin/my

SH, A XERAVWLERTIR, BRAERT%
T, Miar 7547 v AB LU v > M REE LS
ROedol. i, BRI O, FEPMASEIZHE
LT, BMERMNEBOMCERZEL 2R,
polz. UEDOFRE®»S, SEERML - HEBRe
12, HRBROKNEIILBNEETH 720w

5 200

T

E

E

o 160F

1™

=

v

4 120§ 05 = Oy = =g
: T/T T TI*
"U L.

o 80

2

Eel

. 408

o

S L R
© /"5 40 20 4060
(Y

E respiratory rate {freq/min)

Fig.4. Mean arterial blood pressure (MAP)
before (@) and after (O) the hemodilutional
assist circulation. Values are means# S. D.
*, p<0.05 vs before the hemodilutional assist
circulation. Respiratory rate was expressed
on logarithmic scale.

C

50§

a0

{mmHg}

30

PaCco;
N
o

ZEEP PEEP ZEEP PEEP
before after

ZEEP PEEP ZEEP PEEP
before after

ZEEP PEEP ZEEP PEEP
before after

Fig.5. Cardiac index (A), PaO, (B} and PaCO, (C) under ZEEP and PEEP.
BEFORE, before the hemodilutional assist circulation; AFTER, after the
hemodilutional assist circulation. Values are means+S. D. ¥, p<0.05; NS,

not significant.
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IEeMNTEXD. COBEBAE LT, HEERREH
12043 & HLEESRERE T Hh oo 2 b, FRBRERZMZ
Bholzl EREBDIToNE. ZDiFy, JESE
TERENTVWS XS ZOBEA» R L MmE%2E
FET? eI BREERTHLYT, R BREOKINER
EBERAWILD, OERESGORESDE» sk
yEELTWBEEEZOND.

Dk, BEOMBERETIIFREBRDKRE
s E Lol L L, FEHNT - R EK
RELE D HERAVS L, MBEREO LR
RREODHB I ENELO LN, Tibb, HIKE
#k 60/min 12 U 7-B&, FEITER%E O PaCO. i, #i
DELVEBZERELY. 20 PaCO, D LRI,
RIEEDWREHE LR LY. SEOEERTHE 2IF
REHEEMSE 3 LI BFE 1 BRARE2HD &
EHLWIFETHD, BRI ED ZFEHEO LER R
KEEI|ELRE—ZOBREHS. 20, W
DEEVRENPTWIREBEER LI bDEWZE. &
D&, Pal,, fivy ¥ ME, VP F74T R %
CREEBR RV I WRBIcB LT, FFR3E
BBERALTWS LS SRR, AABRERD
REEHE L, BRRDHZ2L25THD.

-7, #HEIEBE D base excess &, T T DER
B THBIERATOM L D bEFER2RLE. ZOKRA
QUEDELT, MBERROEZELEZ 2 HEND
390, SEOEBR T, BPERCLDAES oY
BESHTRIED 13.3+2.7g/dl 55 7.5%2.2g/dl iZ
BFU. B2 myEmiis, mEhOEREA 4>
(HCO,™) Z## L, dilition acidosis 2 F4E S € 3.
UL, SEOERTIE, MEHFRCRSIBOER
BrMY D LE2H o CHTIBETICHEML TV,
gl Gump® X, ~ESobra7g/dl KA LT
b, REMEEECREE 7Y R —v AR FEEL R L E
BRTWE., LAd>T, SEOEBRTAH SN
base excess DEEIZ, MEHFROAIZLZ DL
Frwl v, EAERGEAMEET (systemic
vascular resistance, SVR) »5{ETF L, BEEME b
RESHBI0IZ, base excess IWEEN L5 8N
2HEEMEDH B, Lorl, SEOERTIE, HEIHER
®D SVR WHANED L » 7. EIABERS
i, LEME, LENOTRKESLER, LDEOMHE,
BEROZERZ E0E T 2 L LHBEENFE L, EE
BEEENHEATZ LEDN TR, SADOER
T, Cl 84U MAP ORlESHBERBICEER
BETL7:. EEBEETIE, FEONKET oA
5. Lizds> T, {&B1%IC, base excess 24 L 72§

Ho—#%, COBBRBEETICRDLZEMNTE X

522)—-36).

LD LS, SEORREHEROER TR, W
THERLD LEERBRICHIEELBEN:. 0L
RRBRAERCEE 2 O TR L, HEBRMPE
BIIR N A SAMBICOLBLIEAESN2b0DTH
2™ Lo, ZOESRBEOMBEEIZDH
20T, BREBRCAERZLIZVWIERERLT
FREEETORETHSS .

WREHEOFEZ &> Tid, BEREECERZENK
BP0 GRS L VR8BS WT, SRS EE—
BN U2 S o R EIH A2 2 7o AT 2 1T - 2 4
DRE TR, ERBEOCHEEICRER D 2 LR ENH
ol $abh, FEEREICEERER QM
K-, CI% MAP OBASEDH S AL, #
BHERR &, MREHZEME Ty Zh s Dl
KIREFERELSEDshikho7.

FIBNTERATIC, CI ® MAP 2ROl [Ek &« fHi8 L <
ELLIZRRZOVWT, 2200RFOEEREZE L b1
2. 811k, PaCO. DEENHIT SN 3. PaCO, D
ERE, #T7a-VT R 0RMERLY, LiEEE
DOERPMELER 2 b7 od. REAKEEP L
B, 020 1EMKREERBULE, OEHESEAL
72Dk PaCO., LEOHETH 2> . E20HERFITIZ,
VAL =5 —ER» TOMREBEFERIZ S RE
HRENEOBERE LS. RERSENED L
FZ X 2 AFEMME O FEIR, LOMAERO#ERE
B UEBRBEEE T2, MEEKE2EL -
B, oD 1ERSEEHKRKEELRBRZEDSNT
Cl ® MAP OE Tz, SENELENFEL TW
ZRIREMNEZ SN D .

WRGERER I, BRI SN LD 2IER
E# e Cl © MAP oMOHBEMFGSHE L. BE
giomK s & Cl BB & UHidRd PEEP {0 e
Cl oMz 0o AT, FHREHZH U LIEORES
HOSHENELR?, MEEREOERBEICNL T
LIMEIRICIER T2 2 L IXMEEIC# 2w, —F, M
WEH AP LR, CID R LamotaZ ik, #
BERICEL D PaCO. D LRI T 2/RADKIGH,
HELOUBBEENEILETRBT 240 THAS .
PaCO, D LRI #T a— 17 3 > OBEL LR
HEOBRER, HEWEEERT 200 E0OBHEK
BEEZLND. Thbh, SEADEBRERIT, BR
FEERRC L 0 COBHREAEE s E 2 & 2 5RE
T52Lb0DTH5.

fivv b ROEK, BEMOHKLE, Byr—7v 72
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Y MOFERETZ L X icomEEELSEE
INTEEITIE, PEEP BEMTH 2. gz, &
ABRBEOTFREEL2TFH TS5 0 HH»
PEEP #ifdiman s b H%. 5cmH0 BED
PEEP 2w T3, FHRERCHENI TV ELITK
4% L EEBESETI T2 LLIREY XD,
PEEP » EBHEECET 3 REE» 25 FL b—HL
Twiw., LaL, $E0EERTIE, BRHEBERE
1z 5cmH,0 @ PEEP #fffiL/7: & 2% Cl 8EE
ETLR. Lizdios T, BAMERBOFRERIZB T
% PEEP officid, +H2EESRELEI SN
Fz oo,

PE#BET 2, RFUEMERERCE, B¥EOF
WHEEERECET SR S L2 & b, FRRFEREHE
KL PaCO, LR LT WKEBIZR>TWHBE 20D
EWREER. £/, BEREBEOETXET L
PaCO, 0 LRI T 2BBR OGS MEI T 2 C
EHYEAL:. & 512, RERED LEIW L 2EERTR

DEZER, EERICILAHIGEBERERIC L DA

{Hebhdtw)i) I eBRuEHER. Lo
T, IO BEOMBERCH> TE, BERR

CEESDBOR VLD RPREEFEERIRET
HarrEZONL. ZORDICE, BREY AMAE
FTRAEBELLHS, BRRFRENEOBED L7 %
FAZE, TR IABREEFEFICRKES LRV
TENBEEThLILEZONK. %72, PEEP ik, &
BEAE PG 5 LiERE R, %@HML1+%&E
ErxET3h0rEZLNI:.

# e

MR R 28FE % A\, FRHURIBNTE R QIR AE HEE
B L. 29, HEREEEZ—FICL, PREKE
s e ALFRREIT:, HRMEHEREROT
W - EEBEEE ISR L. D8, 1ERKEE
R E % — B R o e AR R 1T, MRTERE
I (PEEP) {tin0E &Iz & 3, BRESHERIT&ROT
W-ﬁﬁ%ﬁ@%k%@ﬁbt.%@%%,u?wﬁ
ko

1. ﬂﬁﬁ%ﬁﬁék& FEIRIEEEASE L T8
n, 1EgSErEYsE 5 L& PaCO. D LE 2w
7z

9 . BIREEERZIE, PaCO. 0 LR X 2ER
FORE Mg st

3. MIWEEmELRIE, 1EBREEOERIHES
SEAED LRI, FHBCERBERRCLIDEVE
BHERRIZLI:.

4. EEBCRERRICBELRIZ FERVEED
PEEP T, WIRMBIERR \C IXTEEEEE S 58 < g
L7z,

LR S, BRAEMEREOFERERICEL
Tk, PaCO, # EEBICRFET 2 2 £ 2R, §@
HNEEZELEZE, T 2bb ILEAKE R/
L, #W@ﬁ%%<btAI#&m$iLwt%m
N7, 7, PEEP X, lERR2MET 28 %mma
D, ZOBERAETALEEBLETH 2 LEHRS
1z

E | *

WAL 3 ICHRA, A TBEY 5 CIEE L HAM 2B
FLREIN LB -SRI EL» o ERLIBHER BT
.27, EEMEY, EHMEEBE0 2 LASRAEERS
FRER S 2/ NASBIEAE 7 & NS B LS5 SRR IR EE R R &
WETCOL SRR LET. S5, BEREERR L,

& LB SRAFEFSE L ABEREETHEL &
U e e oo 2R < B L £ 7.
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Abstract

To search for the best respiratory management after hemodilutional assist circulation, 28
mongrel dogs were artificially ventilated at various respiratory frequencies (5, 10, 20, 40
and 60 beats/min) with a constant minute volume (250ml/kg). The hemodilutional assist
circulation (dilution ratio=50.749.3%) was performed for 2 hours. The results obtained
were as follows. No significant change were found in intrapulmonary shut ratio, static

respiration, respiratory

lung compliance, systemic and pulmonary vascular resistance, and central venous pressure
between before and after the assist circulation. The PaCO., however, was significantly
elevated after the assist cirulation when the respiratory frequency was 60 beats/min. This
suggested an increase of the respiratory dead space after the circulation. Significant
depressions in the cardiac index and mean arterial blood pressure were noted when the
respiratory frequency decreased below 10 beats/min (tidai volume increased to more than
25ml/kg) after the assist circulation. This phenomenon suggested that high airway pressure
is strongly harmful after the assist circulation. Similar findings were also obtained by an
application of positive end-expiratory pressure (PEEP), i. e., the cardiac index was
significantly depressed by an addition of 5cmH.O PEEP after the assist circulation, but not
before. In conclusion, low airway pressure (small tidal volume with high respiratory
frequency) is preferable for respirator management after hemodilutional assist circulation as
fat as the PaCO, was maintained within a normal range. It was also indicated that care

should be taken concerning application of PEEP after the assist circulation.




