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INTRODUCTION: We are attempting to understand
the mechanism of action of volatile anesthotics by
means of a simple animal model-the nematode,
Cacnorhabditis elegana (C.e.). We are studying the
offoct of genetic variation on sensitivity to a wide
range of anesthetica. We have previously shown
that the wild type strain (N2) of C.c. responds to
volatile anesthetics like more complex animals®, In
our earlier work we also found a mutant with
altered anesthetic sensitivity and thus began the
analyses necessary to isolate gene products that
control anesthetic response. This strain was
identified a8 a previously known mutant, unc-79(s),
We have now identified a second gene, unc—80, which
also causes altered sonsitivities to several
anesthetice. We present here additional data
describing the response of N2 and unc-79 to di-
ethylether and the very lipid soluble ‘ngent,
thiomethoxyflurane. In addition, we describe the
responges of unc-80 and a strain containing both
mutations, un('-79 and unc-80, to nine anesthetics.
We also examine the relationship of the potencies to
the oil gas partition coefficients (0/Gs) for these
anesthetics.

MATERIALS AND METHODS:

d e, strains N2 and unc-80 were
obtained from the Caenorhabditis Gonetics Center in
Columbia, Missouri. unc-79 was generated as previ-
ously described(,

Cultures: Cultures were prepared as previously
described() except that we now prepare the growth
agar without the addition of uracil. This allows for
a thinner lawn of E.coli on the plates. Under these
conditions the nemalodes are more casily visualized
and move more vigorously.

Dose-Response Curves: Dose-response studies were
performed as previously described. Each study
consisted of at least twenty different concentrations
of anesthetic, with at least fifty individuals counted
at. each concentration. Daia were analyzed by the
methods deacribed by Waud®,

RESULTS: We studied the quantitative response of
four strains to eight anesthetics. The mean ED50s
with standard errors are presented in the table, As
previously noted with N2 and unc-79 (labeled HS1 in
our previous report), the ED50s for unc—80 and the
double mutant unc-79;unc-80 tended to increase as
the (0/Ga)s of the anesthetics decreased. The re—
sponaes fell into four groups.

1). For the highly lipid soluble anesthetics
(thiomethoxyflurane [TMOF], methoxyflurane [MOF1,
chloroform [CH], halothane [H]), unc-79, unc-80, and

the double mutant unc-79;unc-80 were all h
sitive compared to N2. un 9 was consistently more
sensitive than unc-80, while the double mutant was
very similar to 9 in these anesthetics.

2). For enflurane (E) and flurothyl (FLR), unc-179
and unc-80 were resistant compared to N2,

being more resistant than unc-80. The double mu-

tant had an ED50 similar to N2 in both cases.

3). For isoflurane (ISO) and fluroxene (FLX), unc-79
and unc-80 showed a small incresse in sensitivity
compared to N2. The double mutant showed a slight
increase in sensitivity compared to either single
mutant.

4). In diethylether (DE), unc-79, unc-80 and unc~-
79,unc-80 all showed equal and moderate increases
in sensitivity.

DISCUSSION: All three mutant strains showed large
increases in sensitivities compared to N2 when
exposed to the very lipid soluble anesthetics., In
contrast any differences scen in the less lipid
soluble anesthetics were small. The In-ln plot of
potencies va. (0/Ga)g for these anesthetics closely
approximates a straight line with slope —1 for N2,
The Meyer-Overton model of anesthesin depends on
this relationship. However, in each of the mutant
siraine there is a discontinuity betwcen enflurane
(0/Ga = 98) and halothane (0/Ga = 221). We
interpret the alteration in sensitivities as indicative
of an alteration at the locus of action of volntile
anesthetics.
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TABLE

N2 unc-79 unc-80 upc-79;
unc-80
TMOF 0.29 0.09 .15 0.08
40.04 +0.03 +0.03 40,05
Mo¥ 0.58 0.28 0.46 0.25
40,02 +0.05 +0.03 40,10
CH 1.47 0.50 0.80 0.54
40,02 +0.03 +0.,02 40,03
:4 3.18 0.98 1.20 0.72
40,04 +0.02 +0.02 40.02
B 5.89 6.24 6.06 5.82
40,08 +0.07 +0.07 +0.07
Is0 7.18 6.67 6.14 5.84
40.07 +0.08 +0.07 40,07
DR 7.63 5.70 5.84 5.60
40,07 +0.06 +0.06 40,06
FLX 10.8 10.1 10.4 9.9
$0.07 +0,07 $0.07 40,07
FLR 14.3 16.9 14.9 4.5
10,10 #0.11 10.10 +0.08

Logond: ED50s + SK for four strains of
C.elegans in nine snesthetics.
For ubbrcvntinnl. aee text,
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