ﬁﬁfiﬂjg%fﬁmtﬁ D 15 AR FIE DG ERENREIZ BUX S

=

E58: jpn

HhRE

/ABIE: 2017-10-04
F—7—K (Ja):
F—7— K (En):
YRR

X—=ILT7 KL R:
il=F

http://hdl.handle.net/2297/9188




112 SRAFTLELLMEE H105% 1S5 112—120 (1996)
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SRXFEFBELFIRE - REFHE (EE M B3R
X B & %

ﬁﬁﬂﬁ%¢®%:@kﬁ%ﬁﬁ@@%%%%éﬁbﬂﬁmKObT&ﬁLt.%E@ﬁﬁ&%f;%um%o@ﬁg
An;yoﬂkfﬁﬁb,%%&ibk.@ﬁ%@«&%?é%ﬂOEﬁ(l%xEﬂﬁ4V%6vu$Eﬁﬁm,%h%h
oﬁmmgfo)&ﬂx%%a:@m&%«ma@%E(ﬂ%ax@awm1wma)uxo.ﬁ&@%%ﬁﬁ%m,Elﬁ
(1%}Eﬂﬁ47&75%0%n=wLE2ﬁ(l%xENw4V£lwmobmﬂxCIﬁ(éﬁﬁﬁK&75%dhn=ﬂ,%
SO C2 B (EERIEAL 15%CO;, n=10) D 4 B HFt. CO, BABA 5 55k, &EROTHOBIRM —B(LEESE R
7.5%C0;, # RA 22 El, Cl WAL I 67TmmHg R (FEEOB_M{LKEEE), 15%CO, #|A &7 E2, C2 BN L b
i 100mmHg B8 (BEOBH_MLREE) K LA Lk, ThEhog# TR 5 BERBRBOREY, L= — & Bk »
ToTAMC L DWE L. EEARCABEERYRE L Cl kb0 C2 MBET, FSER I OBEORE —BILHE R
m,%&ﬁ@ﬂ%@&#iéth<®ﬁ&§%m%&tﬁM§%h@<Mm.~ﬁ,ﬁﬁ%@wl%xEAﬁ4y&&5L
7 El 7o b B2 MBFCIL, wEESIUREOE BILRRECL ), LDRHEOETRALI%NL 482 7 (P<0.05).
S AR RSHFEEDO/_MLRFEC L 0, El Bicisld 2B A ENL 63+9% (Fi+ BEEEE) 5 b 4248% 10 Lis
(P<0.05). 7e%, ERFRMKFMAR/ BEER L ANFEARIL, 4 BICEEELRDRD o0, Bbd b, B RS
FROBMILRFER, MBI XCBOCTORHEYET X5 LR S Ak, ¥4, LOERIESIVEIREDNET ¢
BHEELZ BRI,

Key words carbon dioxide, cardiac pump function, echocardiography, epidural anesthesia,

hypercapnia

FREORMIELKIE/L L, MECHER Sh ¥Rz, BlfeA
ELTRERYHIGTAZ E0d5. ki, REFOB{LRE
(carbon dioxide, COy) DBERAEHEBNERLTE L ET
b, RATRER X - T, REPCIE B LREENRE b
/. bR, WEEYAVEEERNERL, CO s
TTfTbhThb. ZOB, MEREFEE IR CO, A MER
R AR, BB LREELT| SR THEEN D 5P,
CO T, DA MEFHEBCEEERA LT, DI 2 H%
LY, KEME R BRI DY, X610, CO, I3, e .
EIEAEALCOr T a5 s vBEY FRIES &\ 5 EE
EREAET ", BHIESBEROS /B, BoE
{LRFTRE O LB B OB INC AR I h 2 BRIk
%-;E < : g: big,b\ﬂ)lﬂ)ﬂﬂ.

EE, Fiihs L OFHEROERO BT, TS REY 6
ALCKRBFEAEMLCETW S, FEENREIa TSRO
BRIt TTREEL T r 2 L, A7 25 3 vORERLNET
BEnbhTna. Lichis T, WEAFRRTCE _BILRE
ERFELICHE, CO DRBIERNTED bhFICBEN% 2
BTN D D . T TEBIT, HEREA X2 E, FE
SHERBP OB B LRFBESBREBC £ 0 L > BBy RIS

ERL T HE12A 150 %A, PR 84F 1 H12A %R

THIEDOWTREH L.

MBIV HE

. HREFBH*

A& 8~16kg DHERRH A XBEL RS L. HEE Yy £ ¢
v (=, B 10mg/kg DEFEC L hHEABEA L. HiL
vrv=ra) v Uz, ®BR) 2me/kg XHE L CRERE
BRI 2, ALRFIRE LP6 (IMI, 84) * B\ TR
KLt RABREEIZI0%E L, B8 2BIRM CO, & /F
(arterial carbon dioxide pressure, PaCQO,) % 35~45mmHg 1242
DISEHRH L. FRENEL.5% w2 v (BRE, KR 2BA
SRTHEREL, BILV 7 m =y o (S46) R MEME LTHR
Be gt L. FEABBRCEMNELEOED S 5~ F 1
HA-BBL, F+5vAF 2 —%— TI12AD-R (Spectram-
ed, Oxnard, U.S.A) % L CFHEIRE (mean arterial
pressure, MAP) 2 RFEICIET D & &b, B & LT
FRLE. EEKBEBR? >BSRRGHRY 7 -5 1
(American Edwards Laboratories, Irvine, US.A.) ##A L, [
BYIRERAFE (pulmonary arterial wedge pressure, PAWP), .0
¥R E (central venous pressure, CVP), >3 H B (cardiac

Abbreviations : BSA, body surface area; CI, cardiac index; CO, cardiac output; CVP, central venous
pressure; EDD, end-diastolic diameter; EDV, end-diastolic volume; ESD, end-systolic diameter; ESV,
end-systolic volume ; HR, heart rate ; MAP, mean arterial pressure ; O, oxygen ; PaCQ,, arterial carbon



BEMRAM AR & B BB LIRSRAE 113

output, CO) & L O MBROKEDOHEC ST &L bz, #
WkE LTHHEM LA, B, ABY v A% (Kig, &
) % 10ml/kg/hr DEETHE L. o, SEREU, KE
WEHTEFOLHE, FLRBESERLHERY »—~
PF-150 (b —A ¥, WR)IC L B4 H OB LT\, R M
B 385~395C DEEICR 7. kT, 5 7 EHORES
YRR L7, 164"~ 20 Tuchy $t2HIA L, EHilskite &
DEENAEYHR LS 2, 75 —F 0 (A, BER) »ERK
Sem$FEA - BE L. A2 RBARAS LIk, EMH A 40
F'— v (Schering, Berlin, Germany) 0.5ml/kg % BEE A - 5 5
LT XRBRBEL, TOERDEIT—FAONBREETH
5T ERHER LA,

I. AFEHEELHE

PaCO,, BHIRMESSESE (arterial oxygen pressure, PaQ,) 33
LOBIRM pH i3, BEIME S 24475t ABL-3 (Radiometer,

Copenhagen, Denmark) % fWCHIE L. O WE (heart

rate, HR), MAP, PAWP £ XU CVP i, BEERGEE XY 7
F7YvAT A (BANE, B 2ACCESMCESE L. O
HHER, DHHERIERE EH-11 (7 2 X8, BT 2B
REERETIERNEL, FOFRBELERE L.

EHBE L = 2 — AL, Thomas"™ OFH R UCHAT L.
Tiebb, 1 XELAMBEMMLE L, 5SMHz 2% 5 + ASU-32-5
(Teh, RR) LBEHEBWEER SSD-720 (77 XETF) v A
WV, BREEERENESLYEE L. FIFELEREL D
K, ERELOMOL=a-RE § I VT4 bty MCEEL
. RBRTH, Do -REeERTHEEL, EREEEFL
fEEEE (end-diastolic diameter, EDD) & /- SRR SK £AST IR R
(end-systolic diameter, ESD) % &l L™, FHFH 50T
DEHELEH L.

M. SREXFIE

TRTONBBUBIRT Lict, BRAZIRBE 22 vl
E#0.5%ET S/, ERBENEE LT, BFEs
BEN1%2e"H1 v R, 1K) % 05ml/ke 5 L E

Table . Arterial pH

SRREET X (RS %) &, REBE LTEBREK (KR %
0.5ml/kg 5 Licb D HBA R) HREM % EIELIT K5
Lic. TS 27\EE LIS T, FROERS X, HBA
RERL, EIEABIT.008 F 14k 15%CO, OB AXFB LIz, L
R o>T, EFREPI, 4BCHT bR, Tiebb, TR
A X% 7.5%CO, BAF (E1 B, n=10) & 15%CO, | A B
(E2 B, n=8) @ 2%, ®B1 X3 75%CO, wARE (C1 B,
n="7) & 15%CO, R AZ (C2 &, n=10) ® 28, At aBey
Fhhic. o, BRAFRADOHEB, BRCFEORET
COEMAIbDE L. MEHADME L BRBEOEE T,
WA~ DIEAIR 55 501, BE150% (BHEE), B Lo
CO. DR ARBAME Lt 5 208 & 154 BICRIE Lic.

V. 8HEEOHES %

BRBBOEIGEIL, UTOBEERY EGCTHEE L.
BEEH (body surface area, BSA)=0.112 X ((hE)*, {58k
(cardiac index, C)= CO/BSA, Mm% EH &K (systemic
vascular resistance index, SVRI)=80 x (MAP—-CVP)/CI, &%
TR R HATE™ (end-diastolic volume, EDV)=EDD?, A &Y
FEM R IAAR (end-systolic volume, ESV)=ESD®, BRH 4=
100X (EDV—ESV)/EDV

V. #HEuE

TANTOWERRIFIHELBERERECELL. ABHOE
RERECR, BEENEC I3 - TRES BSOS HA -,
Scheffé DEEEB LT -7, BECEEEYRDIBE, —
TRBIS BN EACTENERE T L OBRELEMLE. B
P DOZE B3 Bonferroni 3 THIE L1z, HEAECORBEH O
23D unpaired t MEXACTRELE. WEFhbeR=z
(P) 230.05kR\EEEL L1,

B *

. BEARROEZRDOENY
El HOGERHIOLEN iz, BEMAE 66129 EH, B
ﬁﬁ%liiL5MﬁT@ot.ﬁt,E2ﬁT@,ﬁMﬁﬁ%

pHa® values (X% SD, units)

b Number of 25 min before the start 5 min after the start [ S min after the start
Group dogs used of CO2 challenge Baseline” of COz2challenge of COzchallenge
EA-dogs

El 10 7.34£0.05 7.33+£0.04 7.14£0.05t 7.10£0.06%

E2 8 731£0.03 7.32£0.03 7.04£0.02§1 6.9610.028+
Control-dogs

C1 7 7.31%0.05 7.32£0.02 7.15£0.03% 7.11£0.041

Cc2 10 7.32£0.03 7.31£0.04 7.03+0.03%T 6.961+0.035F

= pHa, arterial pH.

v EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; E1, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1%
mepivacaine and inhaling 15%CO,; C1, animals receiving epidural injection of 0.9% saline and inhaling 7.5% CO;;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,.

o Baseline values were recorded 5 min before the start of the CO, challenge.

%, P<0.05 between groups C1 and C2; §, P<0.05 between groups E1 and E2; , P<0.05 vs. baseline vatue (within group).

—_—

dioxide pressure ; PaO,, arterial oxygen pressure ; PAWP, pulmonary arterial wedge pressure ; SVRI, systemic

vascular resistance index
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6.0+0.8 BEHE, RIS 18210 (ETH -7, B, B
i Thb ARMICEBEL RO - 12,

I. mBHZX

CO, DB ABRARTICIZ, WTFhORBHEEDWTh 4 Bl
CHEBEYRDh o1, CO, DRABMBBICIT, AL L
BT F—vA%RLE. Thbb, CO, DRABAL 2%
IZHIE Lz PaCO, i3, E1 8- Cl #H & H1C 6TmmHg &7
%, B2 L C2 AL LI 100mHg FBTH-72. ZDEED
pH %, Cl B & El B2 L b7, 150148, E2 Bt & C2 Bpi
HIZT.04FIETH o7z (R1~5).

. JEEREhAE

1. EEREARENBERBECRITEE (FEERCBIT A H
[EozE)
BEEAG~OEAR SN, BRBECETIVFhoHEE
CoWTh 4 FHCEEELR D » 1o, BESEA 1 % 2
R VERE L El L E2 B (RS )12, AROE

{bExRL. 3ichh, BERS XD HR, MAP 88X Cliz,
HRARCHEST, WFhiFEREELXRLE. —F,
SVRI, EDV/BSA, PAWP, BRH#4ECEL Tz, 4BMcE
BEYEDh- (KE6~8, 1).

2. BCBLRFREVERBRBCRIETEE RS 2O
% ED)

WEAEANEEREREP RS LB A 2 TiX, CO, DR A
BafA#E, Cl & EDV/BSA #EEIC LR L, SVRI BiFEICE
T L. HR, MAP 2 REHESECBE LTI, WThi g
BEUEBHYRADIeh o7, sk, PAWP kLT, C2ET
D&, BELLARYRDI (F6~8, K1),

3. EBRAAREPOR B LRFENMERBBCRIFTHE
(RS X EHBA X DE)

CO. Tk ABRLAH, R XD MAP, Cl 38 X OSBRI A &L, st
BARCEXTERELEMERXR L. —F, EDV/BSA,
PAWP B2\ 2 SVRI kB LTk, WThd 4 BECEE

g s

i
g
[

Table2. PaCO:

PaCO:” values (X +SD, mmHg)

Number of 25 min before the start S5 min after the start 15 min after the start
Groupb’ dogs used of COz challenge Baseline® of COzchallenge of CO2challenge
EA-dogs
El 10 364 36£3 67+ 87 7711+
E2 8 41+2 42+2 o8+ 6§t 118+ 787
Control-dogs
Cl1 7 40+7 38t4 6710+ 74£107
Cc2 10 3845 39+5 102+ 6%t 120+ 45+ ‘

» PaCQ,, arterial CO, pressure. s
u EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; El, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1%
mepivacaine and inhaling 15%CO,; Cl, animals receiving epidural injection.of 0.9% saline and inhaling 7.5% CO,;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,.
= Baseline values were recorded 5 min before the start of the CO, challenge.
1, P<0.05 between groups C! and C2; §, P<0.05 between groups El and E2; 7, P<0.05 vs. baseline value (within group).

Table 3. PaO»
Pa0:” values (¥ £ SD, mmHg)

. Number of 25 min before the start 5 min after the start 15 min after the start
Group” dogs used of COzchallenge Baseline” of COzchallenge of COzchallenge
EA-dogs

El 10 588+ 61 571+69 555487+ 54676 1

E2 8 567+43 594122 526126 F 50057
Control-dogs

C1 7 591+47 590+39 57144 F 564148 T

Cc2 10 58021 585%26 509148 § 51044 1

» PaQ,, arterial O, pressure.

» EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; E1, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1%
mepivacaine and inhaling 15%CO,; C1, animals receiving epidural injection of 0.9% saline and inhaling 7.5% CO,;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,.

o Baseline values were recorded 5 min before the start of the CO, challenge.

, P<0.05 vs. baseline value (within group).
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Table 4. HCOs
HCOs' values (X £=SD, mM)
Number of 25 min before the start N 5 min after the start 15 min after the start

Group” dogs used of COz challenge Baseline” of CO2 challenge of COz2challenge
EA-dogs

El 10 19+2 1912 2*1t 22+1%

E2 8 21+1 2141 25+2§7 25+ 187
Control-dogs

Ct 7 19+2 19+2 22+2% 22+2%

Cc2 10 1912 20+2 26+ 111 25+ 1%t

» EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; E1, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1%
mepivacaine and inhaling 15%CO,; C1, animals receiving epidural injection of 0.9% saline and inhaling 7.5% CO,;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,.

Baseline values were recorded 5 min before the start of the CO, challenge.

%, P<0.05 between groups C1 and C2; §, P<0.05 between groups E1 and E2; +, P<0.05 vs. baseline value (within group).

b)

Table S. Base excess

Base excess values (X £ SD, mM)

" Number of 25 min before the start . 5 min after the start 15 min after the start
Group dogs used of CO. challenge Baseline” of COzchallenge of COzchallenge
EA-dogs

El 10 -6%2 -6£2 - 827 - 9%2t

E2 8 -5%2 -5+1 - 9%1} -12+17
Control-dogs

C1 7 -6x£2 -6t1 - 9%1t -10+2t

2 10 -6t1 612 -11£2t -14+3t

» EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; E1, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1 %
mepivacaine and inhaling 15%CO,; Cl, animals receiving epidural injection of 0.9% saline and inhaling 7.5% CO,;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,.

» Baseline values were recorded S min before the start of the CO, challenge.

t, P<0.05 vs. baseline value (within group).

Table 6. Heart rate

HR" values (X = SD, beats/min)

Number of 25 min before the start 5 min after the start 15 min after the start

Group” dogs used of COz2 challenge Baseline® of COz challenge of COzchallenge
EA-dogs

El 10 146 =307 118£13 107+ 13+ 106121

E2 8 146 +30% 111% 8# 102+ 11# 103 12#
Control-dogs

C1 7 132+30 13331 129+24 13024

C2 10 134424 144+ 19 148+31 148+30
» HR, heart rate.

b EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; E1, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1%
mepivacaine and inhaling 15%CO,; C1, animals receiving epidural injection of 0.9% saline and inhaling 7.5% CO,;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,. '

© Baseline values were recorded 5 min before the start of the CO, challenge.

#, P<0.05 beween groups C2 and E2; t, P<0.05 vs. baseline value (within group).
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Table 7. Mean arterial pressure

MAP? values ( ¥ £SD, mmHg)

Number of 25 min before the start S min after the start 15 min after the start

Groupb) dogs used of COzchallenge Baseline® of COzchallenge of COz challenge
EA-dogs

El 10 112+ 9% 851 12* 601 12%7 59£ 13%

E2 8 127+ 10 98+ 16# 60t 15#F 63 15#F
Control-dogs

C1 7 11815 - 118%17 117+18 117+16

Cc2 10 120+23 125+24 122+24 125+21

» MAP, mean arterial pressure.

» EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; E1, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1%
mepivacaine and inhaling 15%CO;; C1, animals receiving epidural injection of 0.9% saline and inhaling 7.5% CO,;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,.

o Baseline values were recorded 5 min before the start of the CO, challenge.

*_ P<0.05 between groups Cl and E1; #, P<0.05 between groups C2 and E2; t, P<0.05 vs. baseline value (within group).

40 | 80 I'T Epidural
: 70 injection +
35

o [| ¥

SVRI (N/m-sec'm?/cm?)
N
[4)]
EDV/BSA(mi/m?)
F=3
o

Epidural 20
1.0 injection N\
o N : 0 T :
.25 -20 -5 -25 -20 -5
C 6 T
80 =
2 6ol £
5 i S 4
*6 x
£ 40y g 3 [p3
5 ! ' F I 1
§ o 4 T2l
ir Epidural S Epidural
injection 1§ Iinjection
iniman X
ol - . . o N+—— :
-25 -20 5 0 5 15 25 -20 -5

Time after the start of CO2 challenge (min)

Fig.1. Hemodynamic changes in systemic vascular resistence index (SVRI) (A), end-diastolic volume/body surface area (EDV/
BSA) (B), ejection fraction (C), and cardiac index (CI) (D). Epidural injection, epidural injection of 1% mepivacaine or 0.9%
saline. Data obtained at 5 min before carbone dioxide (CO,) challenge were recorded as baseline. Hypercapnia, inhaling of 7.5%
CO, or 15% CO, gas; @, animals receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO, (group El); A, animals
receiving epidural injection of 1% mepivacaine and inhaling 15% CO; (group E2); O, animals receiving epidural injection of 0.9%
saline and inhaling 7.5% CO; (group Cl1); and A, animals receiving epidural injection of 0.9% saline and inhaling 15% CO:
(group C2). Data are X =SD. *, P<0.05 between groups Cl and El; #, P<0.05 between groups C2 and E2; t, P<0.05 vs.
baseline value (within group).

S ——
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Table 8. Pulmonary arterial wedge pressure

PAWP? values (X £ SD, mmHg)

Number of

25 min before the start

5 min after the start 15 min after the start

Group” dogs used of COz challenge Baseline” of COz challenge of COz challenge
EA-dogs

El 10 7+3 62 7+2% TEI1T

E2 8 5+1 61 9+2 1043
Control-dogs

Cl 7 TE2 8+2 103 10£3

C2 10 T7+2 T7+2 12+ 47 12441

» PAWP, pulmonary arterial wedge pressure.

» EA-dogs, groups receiving epidural anesthesia; control-dogs, groups not receiving epidural anesthesia; El, animals
receiving epidural injection of 1% mepivacaine and inhaling 7.5% CO,; E2, animals receiving epidural injection of 1%
mepivacaine and inhaling 15%CO,; Cl, animals receiving epidural injection of 0.9% saline and inhaling 7.5% CO,;
C2, animals receiving epidural injection of 0.9% saline and inhaling 15% CO,.

o Baseline values were recorded 5 min before the start of the CO, challenge.

T, P<0.05 vs. baseline value (within group).

HRDULAr o0 (E6~8, K1)

% ®

SEORRT, WEMAKEFCE BILRRE (B
PaCO,>6TmmHg) % 4 U 2 €T %, EDV/BSA % I »°
PAWP Q& {t#3", SVRI & (b Lk - 7e2t, Cl B & OERH
SEMET Lz, —35, BRAREARThich - ofBA 3T
2, TRETOHRE LA UL, BBLRFERC Cl 0
LEREZED.

BOBLRFE L, CO. DEEEMAC L 0. OO NMmEES
MET 270 %, MEPBRHICH LTI, EEMTIERLT
RS, KEMELX RIS 2, —F, BoBLREEC L
BTV F—v AL, TREME - BIBRLRETS. Thbb,
TRAERMACBIBD 1T LT, BN =Ex7 ) v
NI ERT Y DRIMERTIONRER, DF D I 2
L, RIS 5. BoBLEEEROBRREEEL, &
EFREMEBERIEIARDLI S BRERHEIA TV A, L
o T, WA XTo Cl O EFIZ, BMEEHOH BB T
Dok LERTLDEELLRS.

DREER, MAMESAN S X OIMBIEC X - THEER
. WAL, SBERREOLHEOEIDILTHEMND,
BRI E LTi2, WBR> 7 — 5L TEB S 7 PAWP
Rl a-RETELR EDV TREIRDZ L%\,
Frank-Starling D X hiE, H2EE TIRETAROBEAK
IBUCLRE BT B EFHBINT 5. BART, INE
KELTOBREICERE b N2 AT TH A0, BKMciE
ELT SVRI B ERhTWA . BAMOETIROHEED
BIMERL Lubh T s, INEREE &IOS OIET 5t
ETEETHD, FOEE2, BHSERHRDS < OIFEN
REIN TG0, WFhOEES K% /e D TATOREA
WOMEYZ T Bicsd, REMLSDREVORIRTHS.
SEDOERA % T2, CO, BABMHE, NANCRATOLH
ERES DLl BHAENRY L. Lid-T, BBt
RREE D E U 7o ISR A = T bz CL OETIZ, I

BEOETI I DEELTELITANENAS

AEA2TD Cl LRI, MTATWDOIRETHS PAWP &
EDV/BSA™ OF# D A% e » T ichy, FOBE, BHS
EOEINEE - Thith otz $iby, 20 ClO LR, 7T
AMCRE LSO TH D, IBEEOEEIZ L 53 0TIk
WEEXLRD. LEd-T, BTBLRBENE U kBic st
A X T@EDI Cl LRI, BEME DI (CO, DEEE
) X bRk ya I L e LB TE 59,

AFRTIE, A4 VERBOEERY, Hoh UDE
B EARE L, TOEADICE - THREEET vy 7 OEH
HE L. Ticbb, BRTABAVCLRLILENETE
5, BENILHETT =y 7 OBEALREND TN —
iz, MENMET T2 L ESAERLETRAEL N L TR
HOERAHE TS, LaL, B, X T, MAP2440%
BETLERd2nbbT, KAMEREYZDh . 2O
RIZACADA N L BEWET vy 78, DEYZETS
Bl~5 B EOMiIBHEORBICRAL . L 2R RET
BEO Eir HEHNLTHEREND A CA NS vREE LD
TEBTIE, DEREE L DM (55 4 R~ 2 EH)
D, BBELIRLCCHHERBMET LT ey 7 R b ELT
EZLIARCTHAD. XD, TS XTIL, =17 Y
YR/ NZEFT Y VORESEIFI R, Cl R4 ER IR
DAL ELLRD. Lithi-T, BTS2 Tz, CO, DR
BERIRE L O THEESE VD, FORR, HEERO
FPERENC B LD, DB OE T AEE L LA b DT
5.

—7, MECRIETERARRS OB —BLRBECIEEK
DV, BELBRILETHS EE2 D, CO, BAMIKBK
D EDV/BSA LT, $EDOERTIIVThd 4 FHERE
BEARD TV, FREBR»HES L, CO. BRABMKE,
KA %D EDV/BSAREBERCER LE. thicx L, BEEA
2Tk CO, BAK & 5 EDV/BSA OEBIZBbdih -7z, =
DL, BEEERTHHNEHEL, MEFEHTHMER
MESREEHBER LR EDBIRTES. LR, AW
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FeRE R BT T, BESAREG OB B LREES, 0
FINEIRDIPEPIDOWTRHRTELW. HhC, SVRI D
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Abstract

The purpos of the present study was to investigate whether and how the combination of epidural anesthesia (EA) and
hypercapnia would depress cardiac function. Thirty-five adult mongrel dogs were anesthetized with halothane and 100%
oxygen, and then ventilated mechanically. They were randomly assigned to one of four groups according to the presence or
the absence of EA, and to the severity of hypercapnia: group E1 ( n = 10), subjected to moderate hypercapnia (mean arterial
CO, pressure =~ 67 mmHg) in the presence of EA; group E2 (n = 8), subjected to severe hypercapnia (mean arterial CO,
pressure ~ 100 mmHg) in the presence of EA; group Cl1 (n = 7), subjected to moderate hypercapnia in the absence of EA;
and group C2 (n = 10) subjected to severe hypercapnia in the absence of EA. In each group, hemodynamics were measured
using precordial echocardiography and pulmonary artery catheter. Moderate and severe hypercapnia in the absence of EA
increased cardiac output by more than 21% (p < 0.05) without changing the ejection fraction. In contrast, in the presence of
EA, the hypercapnia reduced cardiac output by more than 11% (p <0.05). Animals in group E1 showed a decrease in the
ejection fraction from 63 + 9 (SD) % to 42 + 8 % (p < 0.05). No significant differences existed among the four groups with
respect to left ventricular end-diastolic volume per body surface area and systemic vascular resistance index. It is, therefore,
concluded that hypercapnia during EA reduces cardiac output in dogs, and that profound ventricular depression is the major
contributor to the reduction.



