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Acid-catalyzed Reaction of Ethanol and Oxazepam and Its

Pharmacological Consequence
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ABSTRACT

Oxazepam (OX), an anxiolytic drug in clinical use, reacts with ethanol in aqueous and anhy-
drous ethanol solutions and simulated gastric fluid to form 3-O-ethyloxazepam (EtOX). In simula-
ted gastric fluid containing 30% (by volume) ethanol, approximately 9.5% of OX is converted to
EtOX in 2 hr at 37 C. Studies of this report indicate that the 3-hydroxyl group of OX is sub-
stituted by ethanol to form EtOX in acidic media. Pharmacokinetic studies in rats indicate that or-
ally administered OX and EtOX at doses of 35 and 17.5 nmole/kg are absorbed to similar extents.
EtOX is eliminated at a slower rate than OX. EtOX is less active than OX in two pharmacological
activity tests in mice. It is known that ethanol and OX have additive effects in the central nervous
system. The results of this study suggest that ingestion of ethanol shortly before, shortly after, or
simultaneously with the intake of OX may result in the formation of EtOX in the strongly acidic
medium of the stomach, reducing the pharmacological effects of OX.
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INTRODUCTION

Oxazepam (7-chloro-1,3-dihydro-3-hydroxy-
>-phenyl-2H-1.4-benzodiazepin-2-one; OX, Fig.
) 18 one of the 1.4-benzodiazepines in clinical
use. OX 1s useful in the management of anxiety,
tension, agitation, and irritability 1in older pa-
tients'"’. Alcoholics with acute tremulousness, in-
ebriation, or with anxiety associated with alco-
hol withdrawal are responsive to OX therapy'!.
OX 1s an active metabolite of diazepam (DZ),
the latter 15 one of the most frequently pre-

scribed drugs for the treatment of anxiety and
msomnia and as an adjuvant for anesthesia‘?.
Clinically used 1,4-benzodiazepines such as
OX, temazepam (TMZ), lorazepam, and lorme-
tazepam have a hydroxyl group at C3 position
and undergo nucleophilic substitution in acidic
aqueous and anhydrous alcoholic solutions:; the
alcohols include straight-chain and branched-
chain lower alcohols'®). A detailed study on the
mechanism ol acid-catalyzed ethanolysis of
ITMZ 1in aqueous and anhydrous ethanol so-
lutions was reported recently'®). The lability of

the C3-hydroxyl group 1s due to protonation at
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the N4 nitrogen, resulting in a transient C3 car-
bocation susceptible to nucleophilic attack by al-
cohols to form alkoxylated products'”’.

In this report, we describe (1) the kinetics
and mechanism of acid-catalyzed conversion of
OX to 3-O-ethyloxazepam (EtOX) in anhydrous
ethanol and in a mixture of ethanol and simula-
ted gastric fluid (SGF), (2) the pharmacokinetics
of OX and EtOX in rats, and (3) the pharmac-
ological activities of the products formed from
acid-catalayzed methanolysis and ethanolysis of
OX and TMZ in mice. The resuits suggest that
conversion of OX to EtOX in the gastric fluid

of humans may reduce the anxiolytic activities
of OX.

MATERIALS AND METHODS

1. Chemicals

OX (£:20=342 cm 'mM™', acetonitrile)
and TMZ (£:50=30.2 cm™ 'mM ™', acetonitrile)
were generously provided by Wyeth-Ayerst Re-
search (Princeton, NJ) and Sandoz Pharmaceut-
icals Corp. (East Hanover, NJ), respectively. 3-O
-methyloxazepam (MeOX), EtOX, 3-O-methylte-
mazepam (MeTMZ), and 3-O-ethyltemazepam
(EtTMZ) were prepared by acid-catalyzed alco-
holysis of OX and TMZ in anhydrous methanol
and ethanol, respectively®’. Sodium pentobarbit-
al was obtained from Butler Co. (Columbus,
OH). 2-Amino-5-chlorobenzophenone (ACBP)
was obtained from Aldrich Chemical Co. (M-
Iwaukee, WI). Pepsin (Pepsin A, EC 3.4.23.1.
570 units/mg protein) and metrazol were ob-
tained from Sigma Chemical Co. (St. Lous,
MO). Acetonitrile, methylene chloride and die-
thyl ether were HPLC grade solvents and all
other reagents were analytical reagent grade.

11, Kinetics of Ethanolysis

The kinetics of acid-catalyzed ethanolysis of
OX in anhydrous ethanol were studied by rever-
sed-phase HPLC. Typically, OX (260 pug) was
dissolved in 1.5 ml of an ethanol solution con-
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taining various amounts of concentrated H250x.
The solution was transferred to a sample vial,
which was immediately placed in a sample well
of a water-jacketed rack in a Shimadzu Model
SIL-9A automatic sample mjector (Shimadzu
Corp., Kyoto, Japan). Temperature of the sa-
mple rack was maintained by passing constant-
temperature water from a thermostated water
circulator. Actual temperature of the solution In
the sample vial was measured with a portable
digital thermometer fitted with a detachable pro-
be (Thomas Scientific, Swedesboro, NIJ). The
temperature variation was =0.1°C.

HPLC was performed using a Waters As-
sociates (Milford, MA) Model M45 solvent
pump and a Model 441 absorbance detector
(254 nm). The system was fitted with a Zorbax
SB-C18 column (5u particles, 4.6 mm 1.d. x 15
cm; MAC-MOD Analytical Inc., Chadds Ford,
PA). The mobile phase was acetonitrile: 0.02 M
phosphate buffer (pH 7.0) (1:1, v/v) at a tlow
rate of 1 ml/min. HPLC analysis was conducted
at ambient temperature (2321°C). After placing
the sample vial in the sample well, each sample
was allowed 5 min to reach temperature equili-
brium before the injection of the first aliquot.
Aliquots (15 ul each) were injected every 5 to 20
min via the autosampler. The detector signal
was recorded with Maclintegrator (a sottware
and hardware package from Rainin Instruments
Co., Inc., Emeryville, CA) on an Apple Maci-
ntosh computer (Apple Computer, Cupertino,
CA).

l. Ethanolysis in Simulated Gastric Fluid

SGF (pH 1.21) was prepared as described
) Briefly, 0.02 g of NaCl, 0.32 g of pepsin, and
0.7 ml of concentrated HCI (12 M) were added
to distilled water to make a final volume of 100
ml.

The kinetics of acid-catalyzed ethanolysis of
OX in SGF containing various volume percen-
tages of ethanol were studied. Typically, OX
(260 ng) was dissolved 1in 0.15 to 1.05 ml of
ethanol and SGF (0.45 to 1.35 ml) was subsequ-
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ently added. The solution was thoroughly mixed
and allowed to reach 37°C in the sample well of
the autosampler. Aliquots of samples were ana-

umn was eluted with acetonitrile: 0.02 M phos-
lyzed by reversed-phase HPLC as described abo-

shate (pH 7.0) (3:7, v/v) for the first 5 min, fo-

lowed with a 5-min linear gradient to acetonit-
Ve,

rile: 0.02 M phosphate (pH 7.0) (47.5:52.5, v/v),
and the latter mobile phase maintained for an

additional 10 min. The flow rate ot mobile pha-
se was | ml/min.

IV. Pharmuacokinetics in Reats

Male Sprague-Dawley rats (280-330 gm
body weight) were used in pharmacokinetic stu- their areas under the curves (AUC) to that of
dies. Rats were allowed free access to food and the mnternal standard. The recovery of both OX
water prior to the experiments. All rats were fa- and EtOX from blood samples by the extraction
procedure described above was 8774%. The

AUC's at 230 nm 1in HPLC analysis were linear-

The amounts of EtOX and OX detected 1n

blood samples were quantified by comparing

sted overnight prior to use in the experiments.

Each rat was anesthetized by ether. The ju-

gular vein of each rat was then cannulated for
blooc

sampling. Each rat was orally admini-

ly related to the amount of OX, EtOX and
TMZ in the range of 1 to 2000 ng with correla-
stered a mixture containing equal molar amou- tion coefficients of 0.999, 0998 and 0.999,
nts of OX and EtOX (8.75, 17.5, or 35 nmol/kg respectively.
body weight). At various times followmg drug

admimistration, 0.5 ml of blood was drawn via

the jugular vein, followed by mjection of 0.5 ml
of normal saline into the tail vein. To each
blood sample, 0.522 ug of TMZ (added in 50 d

of methanol) was added to serve as an internal

standard for chromatography, followed by 1.5 cess to food and water except during the experi-
ml of 0.02 M phosphate buffer (pH 7.0). Follo- mental test period. Pentobarbital-induced sleep
wing thorough mixing, the mixture was extract- time 1n mice was determined as the time between

loss of righting reflex and the moment mice re-
gained this reflex®’
and 4 ml ot the organic phase was transterred to

a test tube. The aqueous phase was further ex-

V. Pentobarbital-induced Sleep Time in Mice

Adult Swiss Webster

mice (male, body
welght 202 g), obtained from National Cancer

Institute (Bethesda, MD), were allowed free ac-

ed with 5 ml of diethyl ether:methylene chlonde
(7:3, v/iv).
l

The resulting mixture was centrifuged

Fach chemical was sus-
pended 1 1.5% sodium carboxymethylcellulose

and administered by gastric mtubation 30 min
tracted twice with 5 ml of diethyl ether:methyle-

ne chloride (7:3, v/v). The organic phase extracts

before Intraperitoneal mjection of pentobarbital
were combined and evaporated to dryness by

(sodium salt in saline, 50 mg/kg). Groups of 12
blowing with a gentle stream of nitrogen. The

mice were used for each chemical and each dose.
residue was dissolved with 0.2 ml of acetonitrile:
water (l:1.

v/v) for reversed-phase HPLC ana- VI Antimetrazol activity in mice
lysis. Each smple was analyzed twice.
A Hewlett-Packard 1090 HPLC system fi-

tted with a Rheodyne 7010 injection valve, a HP (o),

diode-array detector, and a HP 79996 Worksta- Each chemical was suspended in 1.5% sodium
tion was used. The separation was performed on carboxymethylcellulose and administered by gas-
a Vydac CI8 column (5 p particles, 4.6 mm 1.d. tric intubation 30 min before the administration
X 25 cm. catalog no. 201'TP54; The Separations of metrazol. Seizures were elicited by rapid in-
Group, Hesperia, CA) at room temperature. The traperitoneal injection of an aqueous solution of
detector wavelength was set at 230 nm. The co- metrazol (110 mg/kg body weight). The volume

Adult Swiss Webster mice (male, body
weight 202 ¢) were used. Antimetrazol activity
was determined according to Goodman et al.
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DZ X=Me, Y=H

OX, X=H, Y =0H

MeOX, X=H, Y = OMe
EtOX, X =H, Y = OEt
TMZ, X = Me, Y= OH
MeTMZ, X = Me, Y = OMe
EtTMZ, X = Me, Y = OFEt

Fig. 1. Structures and abbreviations of diazepam
(DZ), oxazepam (OX), temazepam (TMZ), 3-O-me-
thyloxazepam (MeOX), 3-O-ethyloxazepam (EtOX),
3-O-methyltemzepam (MeTMZ), and 3-O-ethylte-
mazepam (EtTMZ), respectively.

of metrazol solution injected into each mouse

did not exceed 0.25 ml. The eftects of metrazol

in the presence and absence of the second drug
were: (1) tail straight up, (2) hindleg tonic exten-
sor seirzure, (3) survival time, and (4) mortality.
Groups of 12 mice were used for each chemical
and each dose.

Results of pentobarbital-induced sleep time
and antimetrazol activity were analyzed by an
independent student’s test. P<0.05 was con-
stdered to be the mimimum for a statistically sig-
nificant ditference.

VIL Spectral Analysis

The pK. value of OX in acidic anhydrous
EtOH was determined on a Model DW2000
spectrophotometer (SLM Instruments, Urbana,
IL) by the method previously described!’.
Mass spectral analysis was performed on a Fi-
nnigan mass spectrometer system (model 4500
or model 4600; Finnigan MAT, San Jose, CA)
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Fig. 2. Reversed-phase HPLC analysis in the con-
tinuous monitoring of acid-catalyzed ethanolysis of
OX. Peaks 1 and 2 are OX and EtOX, respectively.
OX (260 ug) in 1.5 ml of ethanol containing 0.1 M
H:SOs was maintained at 37 C. Aliquots (15 ul)
were 1njected for analysis every 6.62 min. In the
chromatogram shown, the - in the disappearance
of OX was 21.5 min. HPLC conditions are de-
scribed in Materials and Methods.

with a solid probe by either electron impact at
70 eV or chemical ionization (NHs); the 1on
source was maintained at 105°C.

RESULTS AND DISCUSSION

Kinetics of Ethanolysis

The acid-catalyzed ethanolysis of OX 1n an-
hydrous ethanol as a function of time was con-
tinuously monitored by reversed-phase HPLC
analysis (Fig. 2). ACBP, a potential hydrolysis
product of OX, was not detectable under the ex-
perimental conditions described. Both OX and
EtOX are protonated at the N4-nitrogen in a
strongly acidic medium'®’. Because the mobile
phase used in the reversed-phase HPLC analysis
contained a neutral buftfer, both OX and EtOX
were detected as the unprotonated form. OX un-
derwent a pseudo-first order reaction in acidic
anhydrous ethanol. In ethanol containing 0.1 M
H:SO; at 37°C, a semi-log plot of the time-de-
pendent disappearance of OX (Fig. 2) yielded an
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ethanolysis #,»> of 21.5 min.

Acid-dependent Ethanolysis

The dependence of ethanolysis rate on the
concentration of H:SO: in anhydrous ethanol at
37°C is shown in Fig. 3. At acid concentrations
less than 1 mM, the rate of ethanolysis was very
slow. An apparent plateau of ethanolysis rate
was attained at approximately 0.1 M H:SOq
(Fig. 3). The K. value of OX in anhydrous etha-
nol was estimated to be 7 mM H™' from the
date in Fig. 3. This is consistent with the pK,
value (2.15%20.05) of OX determined at ambient
temperature (data not shown) by a spectro-
photometric method!”*®. The spectrophotometric
method determind absorbance changes at 291
nm of anhydrous ethanol solutions of OX (80 u

~M) within 1 min following the addition of H-50.

to final concentrations ranging from 0.1 mM to
2 M. The results in Fig. 3 are consistent with
the conclusion that only protonated form of OX
undergoes ethanolysis reaction.

Bond Cleavage in Ethanolysis

The structural changes were studied by
mass spectral analysis of an '"*O-labeled OX and
its ethanolysis product. An "*O-labeled OX was
prepared by dissolving EtOX (2 mg) in 2 ml of
acetonitrile: H-'°O (99 O atom %) (3:1, v/v)
containing 0.5 M H:SOs at 50°C for 2 hr. The
resulting '"*O-labeled OX was purified by rever-
sed-phase HPLC and electron impact mass spec-
tral analysis indicated characteristic mass 1ons at
m/z 288 (M7, 14.8%), 286 (M™, 1.54%), and
257 (loss of CH'®O, 100%) respectively. Compa-
ring to that of unlabeled OX (M™ at m/z 286
and base fragment ion at mj/z 257), the mass
spectrum of ""O-labeled OX indicated that the
*O-label was associated with the C3-hydroxyl
eroup. The ""O-labeled OX was allowed to react
with acidic anhydrous ethanol (or methanol) and
mass spectral analysis indicated that the resul-
ting EtOX (or MeOX) did not contain "O. The
results summarized in Fig. 4 established that the
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Fig. 3. Dependence of ethanolysis 7, of OX on acid
concentrations at 37°C.
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Fig. 4. Bond cleavages involved in acid-catalyzed
ethanolysis of OX (forward reaction) and hydrolysis
of EtOX (reverse reaction) as revealed by mass
spectral analysis of product formations. See text for
discussion.

acid-catalyzed ethanolysis of OX occurred via
substitution of the C3-hydroxyl group by the
ethoxy group of ethanol. An 1dentical conclusion
was earlierly reached by the same approach as
described above using an '*O-labeled TMZ pre-
pared from EtTMZ and H."0O; MeTMZ and
EtTMZ derived from the "O-labeled TMZ did
not contain "O.
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Table 1. Thermodynamic parameters in acid-catalyzed conversion of OX to EtOX in anhydrous ethanol.

Parameter 0.1M H:50 0.5M H:50; (0.5M D.SOu
m EtOH m EtOH m EtOD

t - at 25°C (min)’ 55.5+0.2 71.620.6 111.5+%7.5

fi» at 30°C (miny 34.8710.4 43.70.5 73.6£5.5

fi»at 37°C (min)’ 21.5+0.3 24.4+0.3 36.5+4.2

f-at 43°C (min)’ [1.630.1 14.1%20.2 2487123

{12 at 50°C (miny 7.7x0.1 8.5%20.4 13.720.5

Slope’ 3.341 3.572 3.505

- (0.9929 0.9992 0.9974

E.. (kcal/mol)’ 15.3 14.9 16.0

AHT (kcal/mol) 14.7 14.3 [5.4

AST (cal/mol)* -26.6 -28.0 -25.0

AGI (keal/moly 22.6 22.6 22.9

“Halt-life (-
thod.

*Slope in Arrhenius plot (log 7> vs. 1000/T).

‘Correlation coefficient in Arrhenius plot.

‘Determined from the slope of Arrhenius plot.

*Values calculated for temperature at 25°C.

Temperature and Isotope Effects in Ethanolysis

Ethanolysis halt-life (7,-) of OX in anhydro-
us ethanol containing 0.1 and 0.5 M H:50.
were determined at several temperatures (Table
[). The slopes determined from Arrhenius plots
vielded the thermodynamic parameters (E..,
AHI. ASL and AGI) as shown in Table 1.
The negative values of ASY are similar to those
in acid-catalyzed ethanolysis of TMZ“ and in-
dicated a gain of orderliness in the transition
state. The transition state probably, as earlerly
proposed'?), consisted hydrogen bonds between
N4-protonated OX and a number of attacking
nucleophiles (EtOH), resulting in increased orde-
rliness relative to the separated molecules. Sub-
stitution of a heavy isotope (EtOD containing
0.5 M D:SOs) slowed down the ethanolysis reac-
tion (ku/knx1.6), but did not significantly alter-
ed the numerical values of the thermodynamic
parameters (Table 1). Thus, the rate-determining
step of the ethanolysis reaction required a pro-
ton transfer, similar to that found in the acid-
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mean=+SD of 3 determinations) of substitution reaction was determined by reversed-phase HPLC me-

catalyzed ethanolysis of TMZ.

Kinetics of Ethanolyvsis in Simulated Gastric Fluid

The acid-catalyzed ethanolysis of 3-hydroxy
-1,4-benzodiazepines i1s a reversible reaction; the
3-alkoxy group of 3-alkoxy-1,4-benzodiazepines
can be substituted by water in strongly acidic
media®'?’. In a strongly acidic aqueous ethanol
solution, an equilibrium 1s reached and the net
concentration of OX and EtOX do not undergo
further changes. In SGF containing up to 30%
(v/v) ethanol at 37 C, the percentage of EtOX
formed increased with increasing percentages of
ethanol (Fig. 5). In SGF containing 30% (v/v)
ethanol, ~9.5% of OX was converted to EtOX
in 2 hr. The residence time of drugs in the sto-
mach of humans varies between 20 min to sever-
al hours, depending on a large number of fa-
ctors'’ . The results in Fig. 5 indicated that a
portion of OX may be converted to EtOX under
the acidic environment of the stomach when OX
and EtOH are concurrently ingested.
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Fig. 5. Time-dependent ethanolysis of OX in SGF
containing 10, 20 and 30% (by volume) ethanol at
37°C. Each curve contained data from triphcate sa-

mples.

Reaction Mechanism of  Alcoholysis and Hydro-
[vsis

-

The results of acid-catalyzed ethanolysis of
OX described above are consistent with a gener-
al reaction mechanism (eq.1)"".
H”

B—OR,+R.O—H= B—OR:+R.O—H

Where B represents a 1.4-benzodiazepine
nucleus lacking a C3-substituent, Ri=H or alkyl
and R,=H or alkyl: R: does not necessarily

homonucleophilic substitution reaction. When
R. +#R.. the reaction is a heteronucleophilic sub-
stitution reaction. The preferred conformation of
the benzodiazepine ring determines the preferred
site of substitution at the stereoheterotopic C3

Pharmacokinetics of OX and EtOX in Rats
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Fig. 6. Reversed-phase HPLC analysis of organic
solvent extracts of a blood sample from an un-
treated rat (upper chromatogram) and of a blood
sample taken at 180 min following intraperitoneal
treatment of a rat with a mixture of equal molar
amounts (17.5 nmol/kg) of OX and EtOX (lower
chromatogram). The internal standard (1.5.) was
TMZ. HPLC conditions and experimental proce-
dures are described in Materials and Methods.

For the purpose of assessing relative rate of
absorption and elimination, a mixture of equal
molar amounts of OX and EtOX was admini-
stered by gastric intubation to a rat. Following
anesthesia by diethyl ether, blood samples were
drawn and processed for reversed-phase HPLC
analysis (Fig. 6). The amounts of OX and EtOX
in blood samples were quantified with the aid of
an internal standard (Fig. 6). The time-depend-
ent changes of OX and EtOX in blood samples
following intragastric administration of an OX-
FtOX mixture (35, 17.5, or 8.75 nmol/kg, each
dose contains the same molar amount of OX
and EtOX) to a rat are shown in Fig. 7. The ex-
periments with each dose of OX-EtOX were car-
ried out with 3 different rats. The relative blood
concentration of OX and EtOX in each of the
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three rats receiving the same dose of OX-EtOX
were stmilar at doses of 35 and 17.5 nmole/kg.
However, since variations of actual blood con-
centrations of OX and EtOX in three rats varied
up to 110%, the results at 8.75 nmole/kg were
not as clear.

The time to reach peak drug concentration
by using a dose of 35 nmol/kg was considerably
shorter than that using a dose of 17.5 nmol/kg.
However, in both cases the blood concentration
of OX was higher than that ot EtOX at early ti-
mes and the relative blood concentrations of OX
and EtOX were reversed ™2 hours later. The
elimination 7,- of EtOX was considerably longer
than that of OX (Fig. 7). The results are con-
sistent with the earlier finding that OX 1s elimi-
nated primarily by glucuronidation of the hy-
droxyl group** ' Since EtOX does not have
a free hydroxyl group. 1t does not form a glu-
curonide conjugate unless 1t 1s O-deethylated.

Pharmacological Activities in Mice

DZ. OX, and TMZ significantly prolonged
the pentobarbital-induced sleep time, while
MeOX, EtOX, and EtTMZ were considerably
less effective (Table 2). MeOX., EtOX., and
EtTMZ were also considerably less active 1n
protecting the metrazol-induced seizures and the-
se are consistent with the results reported earlier
17 The results indicated that acid-catalyzed
reactions of both OX and TMZ with ethanol
produced pharmacologically less active products.
Unlike three other 3-O-alkyl derivauves included
in this study, MeTMZ was less active than DZ,

OX., and TMZ in the prolongation of

pentobarbital-induced sleep time and had similar

antimetrazol activity as those of DZ, TMZ, and
OX 1n muce (Table 2).

CONCLUSIONS

The results of this study suggest that a sig-
nificant conversion of OX to EtOX may occur
in the acidic medium of the stomach following
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Fig. 7. Pharmacokinetics of OX and EtOX in rats.
A mixture containing equal molar amounts of OX
(open symbols) and EtOX (closed symbols) ((_ and
@®. 35 nmol/keg: L and IR 17.5 nmol’kg: A and

rrer—i

A. 875 nmol/kg) was administered by gastric n-
tubation(averages of data from 3 rats in each
group). Following anesthesia with diethyl ether.
blood samples were taken at various times and pre-
pared for reversed-phase HPLC analysis as de-

scribed in Matenals and Methods,

consumption of ethanol shortly before, shortly
after., of simultaneously with the ingestion of
OX. The actual extent of EtOX formation in the
stomach 18 expected to vary, depending upon a
number of physiological factors such as the ex-
act ethanol and food contents. EtOX 1s less
effective than OX in the prolongation of
pentobarbital-induced sleep time in mice. EtOX
1s also less effective than OX 1n protecting me-
trazol-induced seizure in mice. At the same dose
in rats, EtOX reaches a shightly lowered peak
concentration m blood than OX. However,
EtOX exhibits a considerably longer elimination
half-life in rats than OX. It 1s known that etha-
nol and OX have additive effects in the central
nervous system'!. The results of this study su-
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Table 2. Prolongation of pentobarbital (PB)-induced sleep time and antimetrazol activity of OX, TMZ. and
their 3-O-alkyl derivatives in mice*

Drug & Dose” Time to Sleep Time Seizure’ Mortality
lose righting (min) (%o) (%Y%)

reflex (min)

PB (50 mg/kg) 4.30=0.68 [5.614 3] - 0
DZ (10 mg/kg)+PB 2.1240.30 200.8+57.44 - 0
D7 (5 mg/kg)+PB 2.7240.33 108.5+53.8¢ - 0
OX (10 mg/kg)+PB 2.25+0.32 106.8 =29 44 - 0
OX (5 mg/kg) +PB 3.10%=0.50 84.0+34 14 - 0
MeOX (10.5 mg/kg)+PB 3.48+0.93 81.5+30.67 — 0
MeOX (5.3 mg/kg) +PB 3.70+0.97 30.5%12.6 — 0
EtOX (11 mg/ke)+PB 3.55=%0.62 47.8+30.7¢ — 0
EtOX (5.5 mg/kg)+PB 4.8510.67 33.314.7¢ - 0
TMZ (10.5 mg/kg) +PB 2.7810.32 130.7 15814 - 0
TMZ (5.3 mg/kg)TPB 3.131+0.48 129.4 148 44 — 0
MeTMZ (11 mg/ke)+PB 2.83+0.43 76.4736.6¢ 0
MeTMZ (5.5 mg/'kg)+PB 2.6270.98 62.9 124 R4 — 0
E{TMZ (11.5 mg/ke)+PB 3.2840.43 47.6140.9¢ — 0
EtITMZ (5.7 mg/kg) +PB 4.8311.20 30.6=23.5¢ — 0
Metrazol (110 mg/kg)+PB - — 100 100
DZ (994 mg'kg) +MTZ — — 0 0
DZ (497 mg/kg)TMTZ — — 0 (1) 0
OX (10.0 mg/kg) TMTZ — — 0 0
OX (5.0 mg/kg)y+MTZ — — 01y 0
MeOX (10.5 mg/kg)-+MTZ — — 92 (1) 67
MeOX (5.3 mg/ke)+MTZ — — 100 73
EtOX (11 me'kg)+MTZ — — 0 (4) 0
EtOX (5.5 mg'kgy+MTZ  ~— — 25 (6) 0
TMZ (10.5 mg'kg)y +MTZ — — 0 0
T™MZ (5.3 mg ko) +MTZ — ~ 0 (1) 0
MeTMZ (11 mg/ke)+MTZ - - — 0 0
MeTMZ (5.5 mg/ke TZ — — 0(3) 0
EtTMZ (11.5 mg/kg) +MTZ = o 100 58
EiTMZ - - 100 83

"""""""

dose.

"In benzodiazepine-pretreated groups. PB and MTZ were administered at 50 mg/ke and 110 mg/kg, respectively.

‘“Appearance of tonic hindleg extensor component of the seizure.

1P <0.01.

“P=0.03.

/The number in parenthesis is the number of mice with appearance of tail straight up component of the seizure.
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goest that the pharmacological effects of OX
itself in humans may be considerably reduced by
co-ingestion of alcohol.
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