(324)

(J. Nara Med. Ass.) 45, 324~331, 1994

LR 7NVT DA 2 R ML & O BRER 7 R SO 12
bR

%R BT IR BRI R
P T AR

EFFECTS OF SEVOFLURANE ON THE REGIONAL CEREBRAL BLOOD FLOW
AND CO, REACTIVITY IN CATS

HirocHiYo YOMOSA
Department of Anesthesiology, Nara Medical University
Received May 31, 1994

Abstract :

We evaluated the effect of 1% and 2% of sevoflurane with nitrous oxide,

oxygen on the regional cerebral blood flow (rfCBF) and CO, reactivity in cats. The 12 cats
were divided into 3 groups : the control group nitrous oxide, oxygen, 1% sevoflurane group
and 2% sevoflurane group. The rCBF were measured by Laser Doppler Flowmetry in the
steady-state of hypocapnia, normocapnia, and hypercapnia by regulation of inspired CO,

concentration in all groups.

The rCBF under 1% and 2% sevoflurane significantly

decreased to 26+ 9 ml/100 g/min, and 27+ 9 ml/100 g/min respectively compared with the

control group (30+ 9 ml/100 g/min).

But the CO, reactivity (ArCBF/ACO,) remained under 19 and 2% sevoflurane anesthe-

sia.
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Table 1. Hemodynamic variables and blood gas

Control group

Hypocapnia Normocapnia Hypercapnia
MAP (mmHg) 126+4.8 128.5+4.6 139+3.8
HR (beat/min) 162+9.2 163+8.8 160+9.2
PH 7.46+0.0 7.37£0.03 7.22%0.0
Hb (g/daD 10.2+0.7 10.4+0.8 10.8+0.7
PaCO2 (mmHg) 25.4%+1.2 34.2£1.5 49.5+1.2
Pa02 (mmHg) 188.9+8.2 194.6+7.4 187.2£6.9
Sevoflurane 1 % group
Hypocapnia Normocapnia Hypercapnia
MAP 118+3.7 122.8+4.9 12144 .5%*
HR 184+£10.7** 180.5+9.4* 171+7.9*
PH 7.50£0.0 7.35%0.03 7.23£0.0
Hb 10.3+0.8 10.3+0.7 10.5+0.7
PaCO2 24.3%1.4 36.9£0.8 47.6£2.2
PaO2 182.3£10.4 182.440.3 177.7£7.6
Sevoflurane 2 % group
Hypocapnia Normocapnia Hypercapnia
MAP 110£3.0 120.6+4.9 115+6.4*
HR 161+8.9# 168.5+10. 1## 165+7.7
PH 7.46+0.03 7.36+0.03 7.240.0
Hb 10.4%0.7 10.7+0.7 10.4%+0.6
PaCO2 25.7+1.5 34.1+1.6 51.6%1.0
Pa02 176.4+8.2 172.1£8.9 179.9£6.2

DATA are expressed as Mean=+SD during the control period, during sevoflurane 1%

and 2% administration each CO2 changes.

* P<0.05 * *P<0.01 VS control

#P<0.05, #P<0.01 VS sevoflurane 1%
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Table 2. The values of PaCO2, rCBF during normocapnia

Control Sevoflurane 1% Sevoflurane 2%
Animal  PaCO2 rCBF PaCO2 rCBF PaCO2 rCBF
1 36.6 33.8 35.5 14.8 39.0 15.2
2 41.5 16.5 37.9 15.2 38.1 15.8
3 37.1 38.3 40.5 32.0 43.7 34.8
4 32.5 16.8 37.0 15.1 34.1 16.9
5 39.0 36.4 31.0 26.6 31.4 25.5
6 33.4 32.6 31.5 30.3 33.2 35.2
7 34.6 45.0 32.4 37.9 34.1 38.5
8 32.1 37.1 36.7 36.9 37.7 38.1
rCBF
Mean+SD 32.0£9.6 26.1£9.2 27.5+£9.7
rCBF : ml/100g/min, PaCO2 : mmHg
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Fig. 1. Effect of arterial carbon-dioxide pressure to rCBF during .N,0, O, (control)
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Fig. 2. Effects of arterial carbon-dioxide pressure to rCBF during 1% sevo-
flurane.
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Fig. 3. Effect of arterial carbon-dioxide pressure to rCBF during 2 % sevo-
flurane.
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Table 3. The values of PaCO2, rCBF during control
Hypocapnia Normocapnia Hypercapnia
Animal PaCO2 rCBF PaCO2 rCBF PaCO2 rCBF

1 25.7 23.1 36.6 33.8 47.6 37.5
2 31.7 13.6 41.5 16.5 53.8 22.3
3 28.1 34.0 37.1 38.3 49.3 42.0
4 22.0 18.0 32.5 16.5 43.6 18.3
5 24.9 27.7 39.0 36.4 54.0 54.5
6 22.6 30.5 33.4 32.6 50.4 44.9
7 22.1 38.5 34.6 45.0 50.1 61.2
8 19.3 34.3 32.1 37.1 49.3 58.5
Mean 24.6 27.5 36.0 32.0 49.8 42.4
SD 3.7 8.0 3.2 9.6 3.1 14.9

rCBF : ml/100g/min, PaCO2 : mmHg

Table 4. The values of PaCO2, rCBF during 1% sevoflurane

Hypocapnia - Normocapnia Hypercapnia
Animal PaCO2 rCBF PaCO2 rCBF PaCO2 rCBF
1 25.2 12.5 35.5 14.8 43.6 17.0
2 28.6 11.8 37.9 15.2 53.4 22.3
3 28.0 30.5 40.5 32.0 57.8 33.5
4 21.6 16.2 37.0 15.0 45.7 15.4
5 19.2 22.0 31.0 26.6 43.8 41.7
6 22.9 29.6 31.5 30.3 53.5 46.6
7 20.3 32.3 32.4 37.9 49.6 57.3
8 20.4 31.1 36.7 36.9 55.2 66.2
Mean 23.3 23.3 35.3 26.1 51.0 37.5
SD 3.4 8.2 3.2 9.2 4.5 17.6

rCBF : ml/100g/min, PaCO2 : mmHg

Table 5. The values of PaCO2, rCBF during 2% sevoflurane

Hypocapnia Normocapnia Hypercapnia

Animal PaCO2 rCBF PaCO2 rCBF PaCO2 rCBF
1 26.4 14.0 38.0 15.2 49.6 17.6

2 30.3 12.6 38.1 15.8 50.2 24.2

3 33.1 30.1 43.7 34.8 60.2 36.8

4 25.0 16.9 34.1 16.9 50.7 19.5

5 24.0 21.1 31.4 25.5 52.1 42.7

6 23.2 29.8 33.2 35.2 50.8 41.1

7 21.5 32.9 34.1 38.5 49.9 57.8

8 19.5 32.8 37.7 38.1 52.1 50.6
Mean 25.4 23.8 36.3 27.5 52.0 36.3
7

SD 4.2 8.0 3.6 9.7 3.2 13.
rCBF : ml/100g/min, PaCO2: mmHg

ArCBF/ACO,(ml/100 g/min/mmHg) 1%, C &, S,%, capniaffl CHE 2 (<0.05) A H bhi. (Fig. 4,
S, % T = £ hhypocania -normocapnia ] ¢ 0.47+ Table 6)
0.12, 0.25£0.12, 0.34=£0.07, normocapnia-hypercap- p -
niaff] < 0.63+0.15, 0.47%0.14, 0.55%0.15 TH - 7. . -

C #, S,# ® normocapnia - hypocapnia [H & S5 © AW cix, rCBFDHEIFE icLaser Doppler Flow-
hypocapnia - normocapnia fi] & normocapnia - hyper-  metryx A\ ey, KX 1 mmd 0B O FHEB N ITE
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Table 6. The values of A CBF/ACO2

HYPO-NORMO |NORMO-HYPER
CONTROL 0.47x0.12 0.63+£0.15
SEVOFLURANE(1%)|  0.250.06* 0.470.14#
SEVOFLURANE(2%) 0.34%0.07 0.5540.15

ACBF/ACO? are exressed during hypocapnia - normocap-
nia, normocapnnia - hypercapnia in control, 1% and 2%
sevoflurane anesthesia.

ACBF/ACO?2 : m1/100g/min/mmHg

*p<0.05, **P<0.01 VS control (HYPO-NORMO)
#P<0.05##P <0.01 VS sevoflurane 1% (HYPO-NORMO)

* %

—— control
—&— 1 %sevoflurane
—O0— 2%sevoflurane

(mmHg)

60 T T T T
20 30 40

PaCO2

50 60

Fig. 4. Effects of arterial carbon-dioxide pressure to regional cerebral blood flow during N0,

1%,2 % sevoflurane anesthesia
*p<0.05 VS Control
* *P<0.01 VS Control
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hypercapniafd]¢ 0.63+0.15, 0.47+0.14, 0.55%0.15
THotz. CEEES,FEDnormocapnia-hypocapniafd] &
normocapnia-hypercapniafd] TH & 72 (p<0.05) 73
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min/mmHg X D 3/ NEWEREL TS, SEE AT L
5 v 1 %F 5 TCO KD ¥ 1NORNO-HYPOR]
THRERL 2T 78 ) COBUGHEDMET Lic. —ficCBF &
CMRO;1Z# » 7Y v 27 LTE D, CMRO,DETIZL b
CBFBAT 5. 1%xA 715 vETIZCMRO,DIE
Tz X 5CBFO A MR 7 LT v ONIE D IRESF
BIOVBMLCEE, —FH2%eR 71T vEERFTILR
ME~DOIRRIEAL L D KE L 725 T tedCOLRIGHD

HHEMESTAR

EEENH Db Bhs.

LE, 1%, 2% R 71T VEEFEDOCOIKT 5K
SRR RTEY, 1%eR705 vEEiIz X )CBF
DCOHRT 5 RGHEET Lic

WHELT, 1%, 2%eR715 VIIESKETD
* 2 ORFFIRMTEREZET 7. BETRILTT DO KR »
ARG EHERT 5 Z BRI .

X [

1) Kazama, T. and Ikeda, K. : Comparison of MAC
and the rate of rise of alveolar concentration of
Sevoflurane with Halothane and Isoflurane in the
dog. Anesthesiology 68 . 435-437, 1988.

2) Buchweitz-Milton, E. and Weiss, H. . Perfused
micro vasucular morphometry during middle
cerebral artery occlusion. Am. J. Physiol. 255 :
H623-628, 1988.

3) Morii, S., Nagai, A. C. and Winn, H.R. :
Reactivity of rat pial arterioles and venules to
adenosine and carbon window technique in rats.
J. Cereb. Blood Flow Metab. 6 . 34-41, 1986.

4) John, C., Drunmond, M. D., Michael, M. and
Todd, M. D. : The response of thé Feline Cere-
bral circulation to PaCO, during Aneshesia with
Isoflurane and Halothane during Sedation with
N,O. Anesthesiology 62 : 268-273, 1985.

5) Skarphedinsson, J. O., Harding, H. and Thoren,
P. . Repeated measurements of cerebral blood
flow in rats. Comparison between the hydrégen
clearance method and laser doppler flowmetry.
Acta Physiol. Scand. 134 : 133-142, 1988.

6) Olesen, J. : The effect of intracarotid epine-
phrine norepinephrine, and angiotensin on the
regional cerebral blood flow in man. Neurology
22 : 978-978, 1972.

7) Manohar, M.

temic and regional organ blood flow during 1.0

and Parks, C. M. : Porcine sys-

and 1.5 minimum alveolar concentration of Sevo-
flurane anesthesia without and with 50 % N,O. J.
Pharmacol. Exp. Ther. 231 : 640-648, 1984.

8) Scheller, M. S. : The effects of Sevoflurane on
cerebral blood flow, cerebral metabolic rate for
oxygen, intracranial pressure, and the

electroencephalo-gram are similar to those of

Isoflurane in the rabbit. Anethesiology 68 . 548~



)

10

1D

12)

Y RINT VD33 [T CRBA A KM RIZ e

551, 1988.

Scheller, M. S. and Nakakimura, K. : Cerebral
effects of Sevoflurane in the dog : Comparison
with Isoflurane and Enflurane. Br. J. Aneasth.
65 © 388-392, 1990.

Miletich, D. J. and Ivankovich, A. D. : Absence
of autoregulation of cerebral blood flow during
halothane and enflurane anesthesia. Anesth.
Analg. 55 : 100-109, 1976.

Drummone, J. C. and Todd, M. : A comparison
of the direct cerebral vasodilating potencies of
halothane and isoflurane in the New Zealand
white rabbit. Anesthesiology 65 . 462-467, 1986.
Mark, S. and Scheller, M. D. : The effects of

13)

14

(331)

sevoflurane on cerebral blood flow, cerebral
metabolic rate for oxygen, intra cranial pressuse,
and the electroencephalogram are similar to
those of isoflurane in the rabbit. Anesthesiology
68 : 548-551, 1988.

Katuyasu, K. and Hisatoshi, O. : Effect of Sevo-
flurane on Cerebral Circulation and Metabolism
in Patient with Ishemic Cerebrovasucular Dis-
ease. Anesthesiology 70 : 704-709, 1993.

Young, W. L. and Prohovnik, I. : A comparison
of cerebral blood flow reactivity to CO, during
halothane versus isoflurane anesthesia for car-
otid endoarterioectomy. Anesth. Analg. 73 : 416~
42, 1991.



