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rat hepatic microsomes to produce a type | difference spectrum. The extent of the absorbance difference
(AA) between /. (390nm) and 7, (420 nm) produced with fluroxene or TFEE is dependent on
the concentration of the anaesthetic agent and the extent and type of prior induction of the microsomes.
Induction of cytochrome P-448 with 3-methylcholanthrene (MC) or 3.4-benzpyrene (BP) does not affect
the magnitude of the maximal absorbance difference spectrum (AA,,,,) relative to uninduced microsomes.
In contrast. phenobarbital (PB) induced microsomes exhibit A4, values with either anacsthetic agent
which, relative to controls. arc increased approximately in proportion to the increase in the level
of total type P-450 cytochromes. The K values for the binding of fluroxenc and TFFE to all microsomal
preparations are 93 x 10 *M and 1-7 x 1073 M respectively. Both anaesthetics are metabolized by
hepatic microsomal cytochrome P-450 as evidenced by enhanced carbon monoxide-inhibitable NADPH
oxidation in the presence of these compounds. The maximum velocities of NADPH consumption
in the presence of either anaesthetic are unaffected by induction with BP or MC but are increased
approximately 3-fold following induction of cytochrome P-450 with PB. For fluroxene metabolism
by all microsomes K,, was determined to be 84 x 10" * M. Determination of K, values for TFEE
metabolism is more complex as biphasic effects are observed with some systems, We conclude that
fluroxene and TFEE bind to cytochrome P-450 and are metabolized but that TFEE is a poorer
substrate. In contrast cytochrome P-448 neither binds nor metabolizes either anaesthetic. Since K,
and K, values for fluroxene arc the same we conclude that the rate-limiting step ol its metabolism

occurs at a step after the binding of fluroxene to ferricytochrome P-450.

Recent reports that the anaesthetic fluroxene, which
has been safely used clinically since 1953 [ 2. 3]. can
become toxic to animals [4, 5. 6] and man under cer-
tain circumstances [7. 8, 9. 10] prompted us to investi-
gate the metabolism of the anaesthetic in vivo [11].

The results of our investigation indicated that flur-
oxene i1s metabolized in the rat with the rate-limiting
step possibly being catalyzed by hepatic cytochrome
P-450. and that the toxic effects of the anaesthetic
arise from a metabolite of its trifluoroethyl moiety.
A further cffect of the anaesthetic is that it produces
destruction of hepatic cytochrome P-450 in vivo [11]
and in vitro [12]. a phenomenon not observed with
TFEE. In contrast hepatic cytochrome P-448, which
is induced by 3-methylcholanthrene and 3.4-benzpyr-
ene, is apparently unable to metabolize the anaes-
thetic or to potentiate the toxicity of fluroxene.

In the present paper we report on our investiga-
tions of the interaction of fluroxene with cytochrome
P-450 in isolated rat hepatic microsomes which were
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performed in order to clucidate the mechanism by
which the anaesthetic agent fluroxenc becomes toxic
and to provide an explanation on a biochemical level
of our observations on the effects ol fluroxenc anaes-
thesia on the intact animal [11]. In this study we
have utilized microsomes from uninduced rats and
rats which have been induced with phenobarbital
(PB). 3-methylcholanthrene (MC) or 3.4-benzpyrene
(BP) and have studied the binding and metabolism

by the type P-450 cytochromes of these microsomes.

MATERIALS AND METHODS

Muatcrials. NADPH was purchased [rom Miles
Laboratories. SKF 525A was a generous gift from
Smith, Kline & French. Lid. Sepharose 2B was
obtained from Pharmacia, Uppsala. All other mater-
ials were obtained or prepared as described pre-
viously [11.12]. Induction of microsomal proteins by
phenobarbital (PB). 3-methylcholanthrene (MC) and
3.4-benzpyrene (BP) was also performed as described
(121

Preparation of  microsomes. Livers were removed
from the animals immediately after sacrifice. Micro-
somes were prepared by gel filtration on Sepharose
2B cquilibrated with 0-15M KCI0-02M Tris-HCl
buffer, pH 7-4 by the method of Tangen et al. [13].
All operations were performed at 4 . The microsomal
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fraction was collected. diluted to a concentration of

2 mg protein/ml with 002 M Tris HCl buffer. pH 74
and used immediately.

Difference spectra. Suspensions of hepatic micro-
somes were divided cqually between two 1-ecm path
length cuvettes. Fluroxene or TFEE was introduced
below the surface of the microsomal suspension in
the sample cuvette by means of a Hamilton syringe.
The cuvette was then stoppered and vortexed for 30
see in order to disperse and solubilize the anaesthetic
agent. The magnitude of the resultant difference spec-
trum was measured as the difference in absorbance
between the peak at ca. 390nm and the trough at
ca. 420 nm and was corrected for the absorbance dif-
ferences of control microsomal suspensions at these
wavelengths and designated as A4. Vortexing of the
microsomal suspension without added anaesthetic
agent did not produce a difference spectrum. All dif-
ference spectra were recorded at room temperature
(21 24

NADPH oxidution. The rates of metabolism of flur-
oxene or TFEE by hepatic microsomes were deter-
mined by monitoring NADPH consumption as fol-
lows: Equal quantities of microsomal suspension were
divided between two f-cm path length cuvettes. Vary-
ing quantitics of fluroxene or TFEE were introduced
into the sample cuvette as described for the difference
spectra. The reaction mixtures were equilibrated at
2%°C, and the reaction was mitiated by the addition
of 50 100yl of NADPH solution (0-12 0-24 mM final
concentration). NADPH oxidation was monitored
spectrally at 340nm and was corrected for buck-
ground rates of endogenous NADPH oxidation in the

presence of fluroxene or TFEE in an atmosphere of

CO O, (80:20: viv) [14].

These rate studies on microsomal suspensions were
performed in a Unicam SP1800 recording spectro-
photometer. using a thermostatted cell compartment
adjacent to the photomultiplier. All other methods
are as described previously [11,12].

Culculdations. Binding constants were initially caleu-
lated from the intercepts of Lineweaver-Burk type
double reciprocal plots of /A4 or 1/t versus
1 Tanacsthetic agent]. In addition. plots of A4 versus
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Fig. 1. Difference spectrum of untreated rat hepatic micro-

somes with fluroxene. Fluroxene concentration 60 x

10° *M. microsomal concentration 2-0mg protein/ml

cytochrome P-450 concentration [-08 nmol/mg protein.
buffer 0-02M Tris -HCL pH 7-4.

390-420nm
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Fig. 2. Effect of anaesthetic concentration on the extent
of the difference spectrum with untreated hepatic micro-
somes: (@), luroxene with cytochrome P-450 concentration
1-08 nmol/mg protein: (M), TFEE with cvtochrome P-450
concentration 131 nmol mg protein. Microsomal concen-
tration 2-0 mg protein‘mk buffer 002 M Tris HCL pH 7-4.

AA/[anacsthetic agent] or ¢ versus o fanacsthetic
agent] were prepared as a4 more sensitive index of
linearity. In all plots AA represents the difference n
absorbance and r represents the rate of consumption
of NADPH measured as described above.

RESU LTS

The binding of fluroxene and TFEE 1o hepatic micro-
somal eyvtochromes P-430 in vitro

Fluroxene and TFEE bind to hepatic microsomal
cvtochromes P-450 isolated from untreated mulde rats.
resulting in the appearance of a “Type 1" difference
spectrum (e.g. Fig. 1). The extent of binding of flurox-
ene or TFEE to cytochrome P-450 with increasing
concentrations of the anaesthetic agent follows a typi-
cal saturation curve (Fig. 2) with the maximum extent
of binding at saturating substrate concentrations being
a function of the type of anaesthetic agent and the
pretreatment of the animal source of the microsomes
(Table ).

Pretreatment of animals with the polyveyelic hydro-
carbons  3-mcthylcholanthrene  or 3.4-benzpyrene.
which induce cytochrome P-448 and raise cytochrome
levels to double that of controls. does not affect the
extent of binding of ecither fluroxene or TFEE to
hepatic microsomal  cytochrome  P-450 relative  to
control microsomes, as cvidenced by the maximal
spectral changes observed (Table 1), In contrast. pre-
treatment with phenobarbital, which clevates hepatic
microsomal cytochrome P-450 content per mg micro-
somal protein approximately 2-6-fold relative to con-
trol animals, also increases the maximal extent of
binding of fluroxene and TFEE approximately
2-2-fold. We have utihized a single extinction coetli-
cient for both types of cytochrome P-450 in view of
the discrepancy in the literature with regard to the
differences in extinctions of the CO complexes of the
two hemoprotcins [ [5].

K, for fluroxene and TFEL. Double reciprocal plots
of the data from difference spectral studies are lincar
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Table 1. Effects of induction of hepatic microsomal cytochrome P-450 on the binding and metabolism of fluroxene
(2.2, 2-trifluoroethyl vinyl ether)

Cyt.t

P-450 Ve

(nmol, (nmol NADPH/

mg mic- min-mg

rosomal K,z microsomal K? AA, L F*
Induction* protein) (M) protein) (M) (0.D) Toxicity)
NONE 11 76 x 107* 4 93 x 107* 0-06
BP 23 10 x 107 4 90 x 107¢ 0-06 —
PB 27 63 % 107% 13 95 x 1074 013
MC 21 95 x 1074 3 94 x 107% 007

* Abbreviations used are BP. 3.4-benzpyrene; MC, 3-methylcholanthrene: PB, Phenobarbital.
+ Total type P-450 cytochromes. including cytochromes P-450 and P-448.

* Values calculated from plots of /v versus 1/[S].

¢ $.D. + | nmol/min-mg microsomal protein.

* Values calculated from plots of 1/AA4 versus 1/[S].
AL = A — A
+ Reference [11].

trough

for both anaesthetic agents for all types of induction
and permit calculation of the spectral dissociation
constants (K,) [16] for the binding of these com-
pounds to hepatic microsomal cytochrome P-450 (see
¢.g. Fig. 3). The more sensitive plots of A4 versus
AA4/[anaesthetic agent] are also monophasic under
all conditions (see e.g. Fig. 4) and confirm the K,
values calculated from the double reciprocal plots.

The effects of inducers of cytochromes P-450 or
P-448 on the spectral dissociation constants (K,) for
fluroxene and TFEE are presented in Tables | and
2. For control animals the spectral dissociation con-
stant for fluroxene has a value of 93 x 107* M. In-
duction of cytochrome P-448 by polycyclic hydro-
carbons or of cytochrome P-450 by phenobarbital
does not affect K values for fluroxene binding to mic-
rosomal cytochrome P-450.

For TFEE K, is found to have a wvalue of
1'5 x 100 * M for control microsomes (Table 2). As
seen in the case of fluroxene, K, is not markedly
altered by induction with polycyclic hydrocarbons or
phenobarbital. Again, the K values calculated from
the A4 versus AA/[anaesthetic agent] plots agree

30

30
102/
[TF EE]

Fig. 3. Effect of (A) fluroxene concentration with cyto-
chrome P-450 concentration 3-34 nmol/mg protein and (B)
TFEE concentration with cytochrome P-450 concentration
2:23 nmol/mg protein on the extent of the difference spec-
trum with phenobarbital induced microsomes. The inverse
of the absorbance difference, in arbitrary units, is plotted
against the inverse of the anaesthetic concentration. Micro-
somal concentration 2:0mg protein/ml, buffer 0-02M
Tris-HCL. pH 7:4.

102/
[FLUROXENE]

of difference spectrum, S.D. + 0-02

with those calculated from the double reciprocal
plots.

The binding of both fluroxene (Fig. 5) and TFEE
(Fig. 6) to hepatic microsomal cytochrome P-450 is
competitively inhibited by 2-allyl-2-isopropylaceta-
mide (AIA), a compound known to specifically inter-
act with cytochrome P-450, but is unaffected by SKF
525A.

The metabolism of fluroxene and TFEE by cytochrome
P-450

Fluroxene and TFEE stimulate NADPH consump-
tion by hepatic microsomes. The enhanced NADPH
consumption observed in the presence of either anaes-
thetic agent is inhibited by an atmosphere of CO-O,
(80:20; v/v) or by 10mM KCN but is not affected
by 1 mM KCN indicating that NADPH consumption
reflects cytochrome P-450 mediated metabolism of
these halocarbon anaesthetics. The metabolism of
fluroxene and TFEE by hepatic microsomes was
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Fig. 4. Effect of anaesthetic concentration on the difference
spectrum of 3-methylcholanthrene induced hepatic micro-
somes; (@), fluroxene with type P-450 cytochromes con-
centration 2-12nmol/mg protein; (M), TFEE with type
P-450 cytochromes 2:03 nmol/mg protein. The absorbance
difference in arbitrary units is plotted against the absor-
bance difference divided by the anaesthetic concentration.
Microsomal concentration 2-0mg protein/ml.  buffer
002 M Tris-HCl, pH 74.
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Table 2. Effects of induction of hepatic microsomal cytochrome P-430 on the binding and metabolism of 2.2 2-trifluoro-
cthyl ethyl ether (TFEFE)
et
430 |
tnmol K, inmoel NADPH AL
mg mie- My min-mg I\
rosomal nerosonid Nt
Induction® protwind K IN ¥ N, protein 1N IN (O Loseity
NONI 13 R TT 0o < 10 [T 3 150t 130 07
B> BN 470t 3 0! ERE T 3 [EeE T 30 06
PR o7 AR T 19 > 10! 1 [ T IR TTR 017
M 19 AR (U 09~ 1yt [E ] N RS T AR I 004 '

* Abbreviations used are BP. 3.4-benzpyrene; MC. 3-methylcholanthrene: PB. Phenobarbital.

tTotal type P-450 cytochromes including eytochromes P-430 and P-448.

¥ Values caleulated from plots of 1 versus 1/]S].

¥ Values caleulated from ¢ versus ¢S] plots.

¢ S.D. £+ | nmol/min-mg microsomal protein.

" Caleulated from plots of 1T°A-1 versus [.[S].
Caleulated from plots of Ad versus AAS].

SEAL = A

 Reference [11].

et

therefore monitored by NADPH oxidation and cor-
rected for any non-cytochrome P-450 dependent
NADPH oxidation according to the method of Stripp
et al. [14]. The values of V', for microsomes from
all sources are given in Tables 1 and 2 for fluroxene
and TFEE metabolism. For both anaesthetics, the in-
duction of predominantly cytochrome P-448 with
3.4-benzpyrene or 3-methylcholanthrence did not alter
I ey Telative to control microsomes. However, pheno-
barbital induction elevated V. relative to control
animals approximately in proportion to the increase
in cytochrome P-450 content.

Lineweaver- Burk plots of 1/¢ versus |/[anaesthetic
agent] were linear for fluroxene and apparently for
TFEE in all cases (see Fig. 7) and permitted calcula-
tion of the Michaclis constants, K,,. for the different
inducing agents. However, although the more sensi-
tive plot of A versus r/[anaesthetic agent] was linear

2
10/
AA

2
1O/[FLU(’?OXENE]

Fig. 5. Effect of fluroxene concentration on the extent of
the difference spectrum with phenobarbital induced micro-
somes: (), no 2-ullyl-2-isopropylacetamide (ATA) added:
(@), ATA (30 mM) added: (A), AIA (60 mM) added. The
inverse of the absorbance difference in arbitrary units, is
plotted against the inverse of the fluroxene concentration.
Cytochrome P-450 concentration 3-82 nmol/mg microso-
mal protein. microsomal concentration 2-0 mg protein'ml.

of difference spectrum. S.D. + 0-02,

for microsomes from all sources when metabolizing
fluroxene (see Fig. 8). the equivalent plots for TFEE
were not linear in all cases (Fig. 8). Some plots were
biphasic, permitting the calculation of two different
K,, values for uninduced. 3-methyicholanthrene and
3.4-benzpyrenc induced microsomes. For the metabo-
lism of TFEE by phenobarbital induced microsomes.
the plot was nearly lincar over the range investigated
permitting calculation of only a single K.

Effect of inducers on K, for fluroxene und TFEE.
The effects of induction of ¢ytochromes P-450 on the
K, for fluroxene and TFEE arc presented in Tables
1 and 2. The Michaclis constant for fluroxenc is found
tobe 76 x 10"* M for control microsomes. Induction
by any of the compounds utilized in this studyv was
without marked effect on the K,, value for fluroxenc.
For TFEE. however., microsomes from all sources
except phenobarbital induced animals. exhibit two
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Fig. 6. Effect of TFEE concentration on the extent of the
difference spectrum with phenobarbital induced micro-
somes; (H), no AIA added: (@). ATA (3-0 mM) added. The
inverse of the absorbance difference in arbitrary units, is
plotted against the inverse of the TFEE concentration.
Cytochrome P-450 concentration 2-82 nmol/mg microso-
mal protein, microsomal concentration 2-0 mg protein/ml
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Fig. 7. Effect of (A) fluroxene concentration with cyto-
chrome P-450 concentration 3-34 nmol'mg protein and (B)
TFEE concentration with cytochrome P-450 concentration
2:23 nmol/mg protein on their rates of metabolism by cyto-
chrome P-430 in phenobarbital-induced hepatic micro-
somes. The inverse of the rates. determined by monitoring
the corrected rates of NADPH oxidation, are plotted
against the inverse of the anaesthetic concentration. Micro-
somal concentration 2:0mg protein'ml. buffer 0-:02M
Tris- HCL pH 7-4. temperature 28 .

separate K,, values of roughly 1-0 x 107 M and
12 x 1072 M. Phenobarbital induced microsomes
exhibit a single calculable K, of 19 x 10 M.

DISCUSSION

The results of our previous in vivo investigations
[117 revealed that the anacsthetic fluroxene becomes
toxic to rats only when the levels of hepatic cyto-
chrome P-450 are sufficiently high to catalyse the pro-
duction of cffective concentrations of toxic metabo-

040 -
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020 |
oot
;

o] 2.0 4.0 6.0 8.0

v/[AW\ESTHETIC]

Fig. 8 Effect of (@), fluroxene concentration with type
P-450 cvtochromes concentration 2:32 nmol/mg protein
and (M). TFEE concentration with type P-450 cytochromes
concentration [-52 nmol/mg protein on their rates of
metabolism by cytochrome P-450 in 34-benzpyrenc in-
duced hepatic microsomes. The rates of metabolism, deter-
mined by monitoring the corrected rates of NADPH oxi-
dation, are plotted against the rates divided by the anaes-
thetic concentration. Microsomal concentration 2-0mg
protein/ml, buffer 0-02M Tris HCL pH 7-4. temperature
28 .
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lite(s). These investigations also indicated that cyto-
chrome P-448 either mectabolized fluroxene very
slowly or was unable to produce such toxic metabo-
lites. possibly as a consequence of its inability to
metabolize fluroxene at all. 1t was also clear that
while TFEE. the chemically reduced form of flurox-
ene, became toxic under conditions of clevated cyto-
chrome P-450 levels the toxic effects were produced
more slowly than following fluroxene anaesthesia. It
became apparent to us that the explanations for some
of these results could only be provided by in ritro
investigations of the interactions of cytochrome P-450
with the anaesthetics.

The appearance of a type I difference spectrum on
the addition of certain compounds to isolated hepatic
microsomes has clearly been demonstrated to be a
consequence of the binding of those compounds to
the catalytic site of ferricytochrome P-450[16]. In the
present study the formation of such difference spectra
(Fig. 1) and the saturating effect of anaesthetic con-
centrations on the magnitude of the difference spectra
(Fig. 2). following addition of fluroxenc or TFEE to
isolated hepatic microsomes thus demonstrate that
both anaesthetics bind to the catalytic site of cyto-
chrome P-450. The fact that the binding of fluroxene
or TFEE to cytochrome P-430 is competitively inhi-
bited by 2-allyl-2-isopropylacetamide (AIA) (Figs. S
and 6), is further proof that the two anaesthetics inter-
act with the catalytic site of hepatic cytochrome P-450
since ATA has been shown to bind to the substrate
binding sitc [17] and to be metabolized by cyto-
chrome P-450 [1§].

The results of investigations with various inducing
agents reported here have clearly demonstrated that
there is no binding of fluroxene or TFEE to hepatic
microsomal cytochrome P-448. This conclusion fol-
lows from a comparison of (a) phenobarbital induced
microsomes. which have elevated cytochrome P-450
levels, and exhibit difference spectra with fluroxene
or TFEE which are markedly enhanced relative to
uninduced microsomes with (b) 3-methylcholanthrene
or 34-benzpyrene induced microsomes, with mar-
kedly enhanced cytochrome P-448 levels which do
not exhibit enhanced difference spectra relative to un-
induced controls (Table 1). This failure of fluroxene
and TFEE to bind to cytochrome P-448 in rvitro pro-
vides an explanation for the failure of 3-methylcho-
lanthrenc induction to potentiate the toxicity of flur-
oxene anaesthesia in vico [11]. Apparently. although
the levels of total hepatic type P-450 cytochromes in
3-methylcholanthrene induced rats are sufficient to
potentiate fluroxene toxicity. since the major com-
ponent of the cytochromes in this case is cytochrome
P-448. which does not bind or metabolize fluroxene,
no toxic cffects are observed.

The linearity of double reciprocal and AA4 versus
AA4/[anaesthetic] plots of the difference spectra data
produced by the addition of varying concentrations
of fluroxenc or TFEE to variously induced micro-
somes indicates that these compounds bind to a single
site on the enzyme (Figs. 3 and 4). The constancy
of the spectrally determined binding constants, K,
for fluroxenc binding to untreated and induced micro-
somes (Table 1) is probably a consequence of the fact
that a single type P-450 cytochrome is binding flurox-
enc in all the microsomal preparations. ie. cyto-
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chrome P-450. In the case of 3-methylcholanthrene-
and 34-benzpyrene-induced microsomes  this cyvto-

chrome P-450 constitutes only approximately half of

the total microsomal mixed function cvtochromes
present [197].

Stripp ¢t al. [14] have thoroughly investigated the
stoichiometric relationship between the rates of ¢vto-
chrome P-450 catalyzed metabolism of drugs and the
rates of oxidation of NADPH and concluded that
an approximately  1:1 relationship existed it the
NADPH oxidation rate was corrected for CO-in-
sensitive  endogenous NADPH - oxidation. This
method has been utilized in this present investigation
to demonstrate that fluroxene and TFEE are metabo-
lized by the evtochrome P-450 of hepatic microsomes
while the results of inhibition studies with KON indi-
cate that the hepatic stearate desaturase system [20]
is not involved in the metabolism of fluroxene or
THFEE.  Furthermore  since  phenobarbital-induced
microsomes  show  markedly  enhanced  maximum
rates of metabolism of fluroxene and TFEE relative
to uninduced controls while  3-methylcholanthrene
and  2d-benzpyrene-induced  microsomes show  no
change m maximum rates relative to control micro-
somes (Table 1)1t can be concluded that cyvtochrome
P-448 does not catalvze the metabolism of fluroxene
or TFEE. This is consistent with our results which
demonstrated that eytochrome P-448 docs not bind
fluroxene. The linear Linewcaver-Burke (Fig. 7A) and

- versus ¢ lanacsthetic] plots (Fig. ¥) of the rates of

luroxene metabolism by all microsomes implies that
Michaclis Menten kinetics are being folowed and
that fluroxene evtochrome P-450 complex formation
is necessary for the metabolism of fluroxenc.

The close agreement between the average values
of K, (8 mM) and K, (09 mM) for the interaction
of fluroxene with all microsomes investigated indi-
cates that the tvpe T difference spectrum observed is
probably indicative of substrate cvtochrome P-450
complex formation and that the rate-hmiting step for
the metabolism ol fluroxene is subsequent to the
binding of fluroxene to ferricytochrome P-4350.

In the case of the metabohsm of TFEE. however.
the situation is more complex. The sensitive ¢ versus
¢ Lanaesthetic] plots are biphasic in all cases except
lor that of phenobarbital induced microsomes (where
the range of concentrations examined wias not exten-
sive enough to ascertain if more than one K, could
be observed). Two K, values can thus be caleulated.
In all cases even the lower value of K, 1s greater than
the corresponding K, value for fluroxene metabolism
which demonstrates that TFEE 18 a poorer substrate
for cytochrome P-4350 than is fluroxene. This 1s con-
sistent with the results of our in vico experiments
which showed that TFEE was Iess toxic than flurox-
cne. as measured by the time of death subscequent
to anaesthesia [11]. Since fluroxene and TFEE vield

the same toxic metabolite (Ivanctich. Marsh and
Kaminsky, manuscript in - preparation)  then  the
cnhanced effectiveness of fluroxene i potentiating
toxicity must follow from its enhanced rate of meta-
bolism as compared to that of TFEE.

In conclusion these results demonstrate that the
toxicity  of Nuroxene  anaesthesia potentiated by
phcnobarbital induction follows from the enhanced
rates of metabolism of the anaesthetic by eviochrome
P-450. In contrast the failure of 3-methylcholanthrene
induction 1o potentiate a similar toxic effect is a con-
sequence of the mability of evtochrome P-448 10
metitbolize Huroxene. TEEE chicits toxic etfects in ciro
more slowly than fluroxene because 1t is o poorer
substrate of cytochrome P-430 than is fluroxenc.
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