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YLEBERERICERALT, XFZVTT >
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M FEHFE 12 Radiometer OSM2 %/
L, ifh& L CHRfaRb 4y 7L ViR, £
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DEBHLEBRT D% -T, 2EULEHE
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(HAVR), BRRMmEEK (MVR) &, &
TiZkhHEELZ.

BREENE(LIZ, £ THBMEIHTHE(L
RTERRL, HeHENLE T, FBEMOLE
EORE L Student-t test % F V>, 3FBE{E & il
EEEE DHEEEDORTE I paired-t test % AV
TiTv, P<O.0S2AHEZHN ELL.
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KR, R2~6BLUHE2~7IRTED
Th5.

1. MRAS X UCBRLDT SV 7V VRED
ERFEL (2, ®2)

DEFRERA V7L iR, WARIREE

#1 HEEOHEX

-C1 OEERthREK 1 /min/n?

< SVI  LRR/CHEE el /min/m?

- SVR : { (PHSRE-EFE) /(aitil) X80 dyn-sec-cm®
-HAVR : { (‘P9RRE—FMRE) /FFORMGR} <80 dyn-sec-cn®

-MVR : { (PHMIRE-PIRE) /FIKOGE! <80 dyn-sec-ca™®
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%2 M s L UBRLP A V7 LL VIREOE(L
A — [¢))] ()
;] 15 30 60 120 15 30 60

- ] [T ** 3 ++ % ++ ** ++ *
KBM  |1.59 0.97+0.02)] 1.28+0.04) 1.30+0.04] 1.33+0.04] 1.36+0.04] 0.21+0.02{ 0.08+0.01] 0.02+0.01
L6271 ** % 8 % = ++ " ++ > ++ %
AE 224 1.5540.03) 1.9240.04] 1.94+0.05] 1.9740.08 | 2.0240.07) 0.39+0.03| 0.18+0.01 | 0.09+0.01
AlIC T3 ** * 3 ** ++ *% ++ ** ++ >
(%) 3%| 2.19+0.05| 2.5240.07 [ 2.56+0.09| 2.59+0.08] 2.65+0.07) 0.51+0.03] 0.29+0.02| 0.12+0.01
** 3 * % % ¥+ ** ++ *% ++ **
SRMe (156 7.76+1.66) 8.65+1.10 8.75+1.38] 9.58+1.52| 9.96+1.59 ] 2.63+0.52| 1.64+0.24| 1.09+0.30
19787 % [ [ 3 % ++ % + ** + [
% 2.2 11.934+2.20 | 12.78+1.63 [ 13.46+1.87 | 13.92+2.17 1 14.21+1.73 | 3.8140.46] 2.47+0.36] 1.32+0.22
ABIC [ ** 2% * % ++ > ++ * ++ [T
(mg/d1){ 3% | 16.05+2.98 | 16.82+3.02 | 16.93+2.37 | 17,.87+2.73 | 18.56+2.84 | 4.80+1.07 | 3.86+1.15| 1.9440.36
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#3 RREHLIUFMFENEL
L] X 3 ) (¢
Control 15 30 60 90 120 15 30 60
anHg ** % ** % * ++ ++ ++
1.54 155.7+13.1[-35.7+10.6 | -40.5+12.3 | -43.0+13.1[-43.6+11.8]-43.1+12.0f- 9.5+13.5]|+ 2.0+12.6 [+ 3.0+10.4
1P 3% & IR [ * ** *% = ++ * ++ ++
MAP [2.2%150.0+27.8]-46.5+13.7 [ -53.2+ u =55.128. =573 400G I=57. 0L R4 -12.3116.9 + 0.8+ 6.8|+4.9% 7.5
g * ** ** n +
3% 149.2+21.3 —58.2110.2 -65.0+ 5 8 -65.7+ 5.1]-64.2+ 4.4]-65.3+ 4.1 -15 83:12 0/-4.8+12.2]|+ 4.0+ 9.9
beats/min % *% > + + *
1.5% 197.6+22.4 | -16. 71—14 5 =235 8+l§ 8 -25.6+15.9 | -27.5+15.5 | -28.3+16.6 -13 5t17 [ b e Y e =V D W e )
LE ** ** ** 5 ** ++ **
HIRES 194.8+28.2 [ -27. 5110 1]1-34.9+ 9 -39.4+10.6 | -39.7+10.9 | -40.0%11.7 -33.01:11.6 -26.0+ 8.2|-24.2+ 8.8
o > ** ** ++ ** + ** ++ **
-38. Stlﬂ 5|-43.9+ 9.8|-48.2+ 7.8|-48.4+ 6.7 | -48.0+ 6.5 -43.1+ 7.6 -33.5+ 8.8 | -26. B+1I) 0
** * ** ** g + > **
-18.3+13.5 -20.4:!:20.0 -24.5+15.1[-34.5+14.2 | -36.3+13.0 ] -25.8+17.8 -28.5:16.0 -34 3*-11 0
> > ** ** ++ ** +
Cl .24 5.51+1.41]-30.0+12.1( -32. 5+11 7 -36.0+15.0(-44.8+14.2 | -49.4+ 6.2 ]-32.9+14.3 —27 4+23 4 -29 2+21 4
** > ** Ll ++ ** ++ %
3% 6.10+1.211-33.5+19.7 [ -40. l+l4 9 -46.3tll.2 -50.7+12.8 | -58.1+13.0 ] -27.0+23.4 -18 3+20 31} =22C7=2055]
nl/min/100g * ** ** ¥
Llf 1.54 51.8+26.8|-19.4+20.9 ) -22. !+25 - [ 2116 30}:=27. 1325911275861 0:/63] =111 2 27 4| Evi] 7t31 0 ’15.5147.2
mnmﬂ * ** ** ** ++ ++ *
HABF [2.24 57.7+30.2]-30.1+32.0]-35.8+28.2 | -39. BtZ3 5 -40.0+28.0 [ -41.2+26.2 | + 2.8+28.4 | +23.2+26.6 | + o 5:47 0
** ** ** ** ++ ++
3% | 51.5+17.8(-42.1+17.8|-55.3+12.4 | -60. 0113 4]-56.8+15.0]-59.0+13.6 |- 6.9+32.2 | +14.3+40.4 011 7+49 i
nl/min/100g * * ** ** ** ** [T
1.5% 123.2430.2 [ -15.1+19.2 | -17.84+23.5 | -24.6+18.1 [ -35.4+20.9 | -36.4+19.5 | -32.0+20.3 | -40.2+17.3 | -45. 1:17.8
I DR i 7% A * ** " > I T TR **
PVBF [2.2%4 143.2+55.8 | -20.5+20.3 | -28.4+17.5| -28.4+16.7 [ -37.7+18.1|-45.6+15.5]-34.6+17.1]-35.9+19.5] -45.1+ 9.7
> ** > ** > ++ ** ++ * + *
3% 141.6+49.0 | -31.2+19.9 | -33.6+17.4 | -39.1+720.0 | -42.6+21.6 | -55.3+13.6 | -34.8+24.8 | -27.6+30.7 | -31.7+31.7
al/min/100g * ** ** ** ** ** ** **
5% 175.0+44.0 | -16.9+16.7 [ -19.5+18.8 [ -26.7+18.3 | -33.6+19.7 [ -33.5+17.7 | -25.5+16.4 | -27.3+13. 1 -27.2:10.6
** ** ** ** ** ++ ** ++ **
4 200.9+53.3 | -21.7+20.7 | -23.2+14.6 | -30.3+10.3 | -37.2+13.4 | -43.6+12.1|-22.6+15.3 | -16.5+14.3 -29 7+20 6
* ** > ** > ++ * ++
193.1+54.3 | -35.6+13.6 [ -40.5+11.7|-45.0+13.0 [ -46.3+15.6 | -56.5+ 8.8 |-24.9+24.0|-13.6+25.7 —18 6125 8
ul/min/100g * * ** ** * + +
60.9+20.8)-16.4+20.4 | -17.7+20.1 | -24.8+16.9 | -22.3+14.3 | -23.5+23.3 | +11.2+41.8 | + 8.0+34.3 ‘ID 1:+37.9
> ** > ** ** | o d ++ ++
60.0+22.21-29.9+16.5]-39.7+12.6 | -36.5+16.1]-39.4+17.6 | -41.7+21.6 | - 3.6+37.5[+ 1.3+32.4 (- 1.9+31.9
** ** **® % > ++ Loy ++
3% 57.8+21.7)-41.2+14.4|-44.0+12.3 | -47.0+12.9 | -47.8+20.1]-54.1+12.2 |- 5.8+30.1, + 4.7+32.0|- 2.4+25.4
% * ** ** ** ** ** * **
EI’R 1.58 92.6%45:6u]= 4.2+ 5.4 = 4.3+ 3.60= 87 1573 | ] 1.3 519N =10 7R 8NN =7, T So00k | = BNy ERCTN S ] (b0 80
E3 ki) ** ** ** ** ** + ** + ** **
HvSat02 .29 92.0+°4.6 - 7.7+ 7.2(- 0.1+ 5.6:1=16. 7% 6:2 | -20.2:+12.2 |'-24. | +11.9 | ~13. 1+ 10 20['=10.'7= 91 2| S=TdE7E11 50
> > ** ** ** el ** +H * ++
3% 94.9+ 3.7 117 7411. 8:11=21. 0+ 7. 75152408+ 10210 |-=25-18 412597 | =310 | BN 550 | =00 1pi-R80 ] || =S5 =R Gk | b B0
AROAERELTL, fxtbdsiEdEr L/ \—t v PELEEZRT.
EH L Hn=10T, HEITFHELSD %57,
+ 1 P<0.05 »*:P<0.01 (xB3ff & DLLES)
*1P<0.05 ++:P<0.01 (1205 1& & D H#R)
#4 JHEHEHEOEL
L1 X B | 6;3) BAFEE O
I Control 15 30 60 90 120 15 60
wl/min/ml * = ]
—Elgﬁ 1.54 27.6% 8.6 [+ 0.3+22.2 |+ 8.1+33.0|+ 6.6+34.1[-5.6+29.4]-6.2+30.1[-10.9+26.4|-16.9+17.3 | -22.2+22.0
** +
SVI .24 28.9+ 8.8/~ 1.4+22.1 |+ 6.7+29.7 |+ 9.2+38.0| - 6.34+29.9|-14.1+11.2]+ 2 1£23.8 |- 20447255 | = 6.65:25:0
* ++ *
3x| 30.9+ 8.3+ 8.9+29.9|+7.8+23.2|+6.3+27.0]-2.6+27.7|-18.1+27.1 ‘Zb 8+20 B $22.9+26.2 | + 6.1+26.8
dyn-sec-cm- > ** * - T Trr el
1.54 415341433 | -21.3+18.2 -25.6tl9.1 -24.5+24.0 | -14.7+24.8 —12.Dt25 5 +£B 0+35 7, +47.9+34.6 | +61.1+32.2
EARME " ** = * Y+ #r T
SVR [.24 3978+ 684 | -26.7+22.9 | -35. StlB 11-35.7+18.7|-31.5+16.5 -27.0116 6 +3l 3t38 71 +45.9+33.9 | +65. 9150 9
> **% ** +H * ++
3% | 391941700 ) -40.3+16.3 | -44. 1+19 9/-41.3+19.4|-32.8+22.6 -22.7t25 9 021 2+34.4 | +22.1+30.2 , +44. l+41 B
dyn-sec-cm” ** * * +F * ++ o
a1 1.54 29.9+10.5)-23.7+18.2 -25.3125‘6 -22.3+27.1 |- 8.8+30.6] - 7.5t32.5 +44 5+53 2| +83.9+62.5 [+105.9+68. 1
miﬁgﬂz ** ** ** ** * ++ ** ++ **
MVR [2.24 25.6% 8.6|-34.7+18.4|-45.5+18.5 | -41.5+19.1|-35.6+26.5 -27.2+ZB 1 037 4+44 7]+72.8+69.5 (+102.2+33.8
** ** ** ** +* * o R
3% d2‘3.4:12‘3 -40.9+18.2 | -49.5+17.4 | -45.9+21.4 | -38.9+25.6 -27.0124 2 *39 (z+4‘5 3,449.4+52.2 | +79.0+65.6
yn-sec-cm- * "y
25‘ -5 92.94+67.7)-18.4+18.8 | -18.9+29.9 | -10.6+37.1| -18.0+31.5 -2l.2t21.4 +l3 1+47.6 | +18.7463.2 | +11.5+73.9
HAVR [2.24 98.7+95.2|-18.9+28.9 | -20.1+40.6 | -23.5+37.4 | -18.9+56.5 | -17.2+58.3 | -12.9+25.7 | -15. 1+21.6 | +33.0+94.9
** *
3x| 69.74+32.7|-28.6425.7|-22.4+34.6-16.6+35.7 [ -20.0+31.8|-20.3+27.5]|- 2.0+43.3 | - 3.7+51. 1| +14.0+55.3

MIBOBEREZRL, fldrtidaidEs L —+

£ L £ n=10T, HMAIZTFHELSD #75.

* . <0.05
1 P<0.05

D P<0.01 (x{BEfE & O LLi%)
++ 1 P<0.01 (120571 & O %)

v NEEE ETR .
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#5 BHBOBEMOAEE
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Ty S e WA
= *
3 EN-3% | #% | %% | #x| %% | #%| *%| #x]| *
'l‘.;}ﬁﬁl .E:—' ‘24 * - :: €]
e *
.5%-3% ] DD * | %%
r(‘.\cﬁll .5 -’;‘2)5* *
-3% | x| % * | kx| %
{FFF S OR M ] 1. 5%-2. 2
HABF |2 2%-3% *
[1.5%-3% *
PR 1L % .51—'.24
PVBF |2 2%-3%
. 5%-3% * | X% * **
F’rﬁl{m BaF .5;—'x2x
= *% * *
wbX=3K EEDEDED

MM 1. g
HTBF [2.2%-3%
. 5%-3% *% | % | % * | *%
X AFE 1. 5%-2. 2% % | *x *
HvSat0 . 2%-3% * * *
. 5%—3% ** | *x | *

n
e 3¢ |32
(AU
»leoh
>

_Tz

1.5%—3% '1.5%%& 3 %M

1.5%—2.2% ©1.5% 8 £2.2% 8

2.2%— 3% :2.2%%t& 3 %EEMH
» 1 P<0.05 +:P<0.01

A B C
%) (1) "1
" J i )
% ),.l_l
=
{k -504 -504 -501
= 0l 30% = 01 30% = 01 30%
a 01 22% a 01 22% a 01 22%
° 01 15% o 0l 15% o 0l 1.5%
" 1. ’rnf:.n. I ¥%£s.0. [ ®®s.0.
ks 60 120 | t 60 120 l 60 120 ]
—mABM—) 6004)) B A B M—] 600%) —u)\n#m—j S0l

X3 28BRROZBEROLIL
A EEEIRE MAP)
B : L% (HR)
C L% CD
OI3.0% : X[ V7L »FEE3.0% 8 (n=10)
O012.2% : BXA V7L v RREE2.2% B (n=10)
Ol1.5% : BXA V7L VBB 1.5% 8 (n=10)

BEEOMBEIZIZIZ] (1.5 20K B T, 1) FEEhiRE (MAP) (%3 5XU'5, K3 A)
2. BRRBEEORHHENL BEBEL MALFHICRAEELET2RL,
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A B
T
(*1) \ (*1)
y o 45 Crapd 7‘1‘ 0. 3 1 T
]
E
{t -so -50
= IL = 01 30% = 0l 30%
a 01 22% a 0l 22%
o ol 1.5% o 0l 15%
1 F#Hs.0. 1= A : - I ®#s.0.
e 60 120 7 ? 60 120
i A B f‘-'l—% slo(ﬁ') " A B r‘.l_-z 6|0(5})
€ D
L) (*n) /l
% 0 0 Yehisep. 5
" s n
{£ -sod -50+ \I ‘—I
= = 0l 30% = 0l 30%
a 01 22°% a 0l 22%
o 0l 15% o 0l 15%
| F#H+s.D. Y I F#+8.D.
-10 - ;) + -100- . + 5
T—— 60 120 | i 60 120 |
B A BE R 60053 W A BRI 60(43)
X4 BEROZEROZ(L
A iF @ikt E (HABF)
B : P& (PVBF)
C : #hf & (THBF)
D : Ff#fk i (HTBF)

013.0% : B¥E4 v 7L v FEE3.0% % (n=10)
012.2% : %A v 7L vk 2.2%% (n=10)
011.5% : 8% A v 7V L ¥ FilE 1.5% 8 (n=10)

0FHICIHESICET LA, LR12097% %
TIRIZTFHRETHY), 1200%0LHFHHE
i, #hEh, 43.1, 57.0, 65.3%DETTH
oz, MAREFHICIZER P ICEEL, 1.5%
BIX155714, 2.2% BB X U3 %BEII30 141,
MEBEEDEREN 2 ko1,

T, ERE OB T, BBRADIZ, 1.5%
BL3%BME, 2TOBACHLILEES
MHHD, 1.5%BE2.2%BMIE|AISSE,
2.2%F L 3 %EM AWM AR 2 B\ TEE
HTHEEZ o ons. L LRARLERK
BRETORMTHEEEZY 2o 12,
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2)L1% (HR) (®3 & U°5, ®3B)
EBLL, BALSRICIEERETZRL,
L6052 TR A ICIET L2ds, LAg120%
BETIIIIFEHRELZR- 4. 1207H0EH
FifEix, £h¥h, 28.3, 40.0, 48.0% DK
TThote. BAPILBIFEL»ICLAL, 15
FHEPH0THE TIRA ISR L 74, 60534
TOMBEICHL TARICEHETH - 7.
BRLE TR, REBBABIR, 1.5%8 L 3%
HM, 2TOoRSTHL»L2AEENIRDSL
n, 1L5%HEL2.2%HBMOBRATH, 2.2%
BE3%BMOBTALS, 0FHICHHEENR
o, BARIERIZ, 1.5%8& 3 %M
BXULSHBL2.2% M, £TOBLATH
BEFTHON, 2.2%BL 3 BEMIE, BA
PSS RICDAFFEENBD ORI,
3R (CI) (X3 HLU'5,K3C)
EBED, BALSERICIBEELETERL,
DR ICiR 4 ICET L, 1200543, F
B EzhEFh, 36.3, 49.4, 58.1%DET &
Rolk. BARIEHOBMBEREL, FHLY,
WARIEISFHICHBAL0FEL D IREFIC
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Effect of isoflurane anesthesia on systemic
and hepatic circulation in the dog
Yasuo HIRAI
Department of Anesthesiology and Resuscitology,
Okayama University Medical School, Okayama
(Director: Prof. F. Kosaka)

The systemic and hepatic circulation dynamics of 30 mongrel dogs were investigated dur-
ing and after isoflurane anesthesia at concentration of 1.5, 2.2, and 3.0%. Alveolar and arte-
rial isoflurane concentrations increased rapidly after starting inhalation, and decreased rapid-
ly after stopping of inhalation. At the 3 concentrations, MAC was about 1, 1.5, and 2, respec-
tively. Mean arterial pressure (MAP), heart rate (HR), and cardiac index (CI) all decreased
dose-dependently after starting inhalation. After stopping inhalation, MAP recovered rapidly,
but the recovery of HR was slow and the recovery of CI was poor. Hepatic arterial blood flow
(HABF), portal venous blood flow (PVBF'), and hepatic tissue blood flow (HTBF) decreased
dose-dependently after starting inhalation. After stopping inhalation, HABF and HTBF reco-
vered rapidly, but the recovery of PVBF was poor. Arterial isoflurane concentrations corre-
lated wiht MAP, CI, HABF, PVBF, THBF, and HTBF. HABF was correlated with MAP, and
PVBF was correlated with CI. Systemic vascular rasistance (SVR) and mesenteric vascular
resistance (MVR) changed similarly during and after inhalation of isoflurane.



