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Introduction. Smith et al. have shown! that
exposed to nitrous oxide for prolonged periods
loped a tolerance to this agent. Cross tolerance
s noted with cgclopropane and isoflurane. They had
eyiously shown? that the animals convulsed when
hdrawn from nitrous oxide, but not from halothane,
flurane, or enflurane. Because these volatile
esthetics are frequently used, we have attempted
‘assess murine tolerance to each and cross toler-
ce between them.
~ Methods. Eighteen white Swiss Webster mice
d 18 brown dominant mice (Jackson) were divided
to 3 groups. Every group included 6 white and 6
own mice. One group received halothane, one iso-
urane, and one enflurane, each in oxygen at a
rate of 5 1/min, Each mouse was placed in a
ige rotating 3 times/minl, into which anesthetic
s introduced. Anesthetic concentration, which was
igun at 0.5% was increased by 0.25% every 15 min-
es until the mouse lost its righting reflex (RR).
esthetic concentration was confirmed by an
gstrom Emma Analyzer. The number of mice which
St RR at each anesthetic concentration per groun
s noted. During the next 2 days, each group was
posed for 30 minutes, in a nonrotating cage, to
allotted anesthetic, at a concentration 25%
er than that noted for its most tolerant mice.
e following day, they were retested in the rota-
INg cage. There were a total of 5 exposures in the
tating cage and 8 in the immobile cage. Perform-
ce of white and brown mice was compared. At the
d of the experiment, cross tolerance was assessed
f exposing 6 mice (3 white and 3 brown) from one
sthetic group to one of the other anesthetics.

concentration at which the mice lost RR was
led, It was then compared to the concentration at
1Ch the mice without previous exposure had lost
. In that anesthetic. Potential occurrence of con-
Isions was noted on withdraw] from anesthesia.

tistical significance was assessed by the Chi
uare method using the Yates correction factor for
1al]l numbers. Values of P < 0,05 were considered
gnificant.
~ Results. Enflurane mice convulsed during
esthesia. There were no withdrawl convulsions.
ré was no significant difference between the
Frormance of white and brown mice. A1l mice ex-
5€d to halothane (table) initially lost RR at 1%,
er, by day 13, 11 were still awake at this
ceéntration (P < 0.005). Eleven out of 12 mice
1tially exposed to isoflurane lost RR at 1%, but
day 13, only 4 of them lost RR at this concen-
on (P < 0.005). A1l mice originally exposed to
‘lUrane Jost RR at 1.5%, however, by the 13th
POSure, 8 out of 12 retained RR at that concen-
ation (P < 0.005). There was no cross tolerance
®en mice exposed to halothane and enflurane.
“€ exposed to isoflurane exhibited no cross tol-
Ce to halothane. However, after 13 halothane
Sures, mice were more tolerant to isoflurane
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than mice originally exnosed to isoflurane. Nnly 2
out of 6 halothane mice lost RR in 1% isoflurane,
but 11 out of 12 original isoflurane mice lost RR at
1% (P < 0.005). Mice exnosed to isoflurane or en- o
flurane exhibited tolerance to each other. Ten out 2
of 12 mice originally exnosed to enflurane lost RR &
at 1.25%, while 2 out of 6 exnosed 13 times to iso-§
flurane lost their RR when placed in 1.25% enflur- =
ane (P < 0.01). Conversely, 11 out of 12 mice 3
originally exposed to isoflurane lost RR at 1%, whiZe
all mice which had been exposed 13 times to enflurage
were awake when placed in 1% isoflurane (P < 0.00053.
Discussion. The two way cross tolerance bet- ¢
ween isoflurane and enflurane mav presumably be
explained because they are both ethers. The lack ofg
cross tolerance between halothane and enflurane mayg
be due to their different chemical comnosition (an 3
alkyl halide and an ether, respectively). Although 2
halothane has a higher lipid solubility than enflurg
ane, the latter has convulsive oronerties. This may%
explain the lack of cross tolerance between halothage
and enflurane. The cross tolerance from halothane t§
isoflurane (but not isoflurane to halothane) is proB-
ahly due to the higher 1ipid solubility of halothan@.
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Table: Number of mice which lost their right-
ing reflexes at each anesthetic concentration, as
number of exposures increased. Conc = percent
anesthetic in oxygen delivered at a rate of 5 1/min.





