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Background. Propoxazepam is a new anelgetic agent of the benzodiazepine group, chemically known as
7-bromo-5-(o-chlorophenyl)-3-propyloxy-1,2-dihydro-3H-1,4-benzodiazepine-2-one. Propoxazepam is con-
sidered a possible substrate of the CYP system, so its effect of on the CYP3A4 enzyme activity was investi-
gated in vitro using human liver microsomes.

Objective. To evaluate the effects of propoxazepam on CYP3A4 activity in vitro using testosterone and mida-
zolam as markers of metabolic activity for CYP3A4 in human liver microsomes.

Methods. Midazolam (1'-hydroxylation reaction) and testosterone (6B-hydroxylation reaction) were used as
markers for CYP3A4-mediated activity. Ketoconazole (0.2 uM) was used as a positive control for reversible
inhibition, and troleandomycin (50 uM) for metabolism-dependent inhibition. For reversible inhibition, pro-
poxazepam was added together with the corresponding substrate and cofactor (NADPH), while for metabo-
lism-dependent inhibition, it was incubated with microsomes and cofactor for 30 minutes prior to substrate
addition.

Results. Propoxazepam at various concentrations (0 to 100 uM) consistently inhibited CYP3A4 activities for
both substrates, showing a similar "concentration—activity inhibition" dependence, with ICs, values of
52.3+4.9 uM for midazolam and 46.1 + 9.2 uM for testosterone. For metabolism-dependent inhibition, 1Cs,
values were 36.6 + 8.6 uM for midazolam and 28.3 + 7.4 uM for testosterone. Given that the binding of pro-
poxazepam to microsomal protein under the experimental conditions, which reflected those in the ICs, ex-
periments, was low, no microsomal binding correction factor was applied to the reported ICs, values.
Conclusions. The highest predicted unbound C,,, plasma concentration of propoxazepam, above which in-
teractions can occur, is between 0.462 and 0.524 uM, or 462 and 524 nM. This corresponds to concentra-
tions of 188 to 214 ng/mL (based on the molecular weight of propoxazepam, 414.73 g/mol). According to
pharmacokinetic data, these concentrations are not achievable after a single oral administration. Further
studies are required for multiple-dose administration.

Keywords: propoxazepam; CYP3A4; testosterone; midazolam; reversible inhibition; metabolism dependent
inhibition.

Introduction

Cytochromes P450 (CYPs) are the heme-con-
taining enzymes responsible for the oxidative me-
tabolism of a wide variety of small molecule sub-
strates [1]. The main and the most important me-
tabolic reaction, catalysed by CYPs is the oxida-
tion, where the hydroxylated reaction product (me-
tabolite) forms. The catalytic activity of CYP is as-
sociated with redox partner proteins that transfer
electrons from NADPH to the hemoprotein heme
center [2]. More than 95% of the reported oxida-
tions and reductions of all xenobiotics are medi-
ated by CYPs [3].

Recent studies have demonstrated that, of the
110 commonly used drugs, 66% are metabolized by
one or more CYP enzymes (such as 3A4, 2D6,
2C19, and 1A2 [4, 5]. CYPs are of critical impor-

tance due to the metabolism-mediated drug-drug
interactions (DDI) and individual variability in
drug metabolism [6]. Most drugs are deactivated by
cytochrome P450 enzymes (CYPs), but some are
bioactivated by these enzymes to pharmacologically
active compounds. Additionally, many drugs may
increase or decrease the activity of various CYPs
due to their ability of binding to them. It is impor-
tant to evaluate the potential inhibition of a new
drug candidate for the most clinically relevant
CYP450 enzymes.

One of the isoforms, CYP3A4, is the most
important for drug metabolism. It is distributed in
various tissues and is abundantly represented in the
body's tissues, contributing to more than 70% of
gastrointestinal CYP activity. The CYP3A4 enzyme
is responsible for catalyzing approximately 33% of
such reactions [7].
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As many marketed drugs are metabolized by
CYP3A4, drug-drug interactions (DDI) associated
with it must be carefully studied and the high im-
portance of mitigating risk with respect to CYP in-
hibition has been recognized by both regulatory
agencies and by pharmaceutical companies.

Multiple probe substrates are often used for
in vitro CYP3A4 DDI studies, including midazolam
(the clinical standard) and testosterone. This is
emphasized by the issuance of US Food and Drug
Administration guidance documents in 2006 [8]
and position papers by member companies of the
Pharmaceutical Research and Manufacturers of
America (PhRMA) [9] with a focus on the use of
in vitro assessments of CYP inhibition and/or in-
activation in the decision-making process regarding
risk assessment and the initiation of clinical DDI
trials.

Propoxazepam, as a promising analgesic drug,
is undergoing clinical studies in Ukraine. Similar to
gabapentinoid drugs (derivatives of the inhibitory
neurotransmitter gamma-aminobuturyc acid, GABA),
which are used in general medical practice in the
treatment of neuropathic pain, propoxazepam also
has an anticonvulsant effect [10—12], which is con-
sidered a predictor of analgesic action and thus ex-
plains the analgesic component in the pharmaco-
logical spectrum of compound. Data [13] suggest
that the mechanism of propoxazepam's analgesic and
anticonvulsant properties includes GABAergic and
glycinergic systems, and the results of phase 1 clini-
cal study demonstrated the appropriate safety pro-
file with the pharmacokinetic data obtained for oral
administration of 5 mg tablets in healthy subjects.

However, the inhibition of CYP3A4 activity
by propoxazepam has not been studied. The aim of
the study was to evaluate the effects of propoxaze-
pam on CYP3A4 activity in vitro using testosterone
and midazolam as classical markers of metabolic
activity for CYP3A4 activity and human liver mi-
crosomes as a source of CYP3A4.

Materials and Methods

Propoxazepam and 3-hydroxy derivative (7-
bromo-5-(2-chlorophenyl)-3-hydroxy-1,3-dihydro-
2H-1,4-benzodiazepin-2-one, major metabolite)
were synthesized according to the method [14].
The internal standard was supplied by SLC "Inter-
chem" (Propoxazepam-D7 (C,;H,BrCID,N,0,)),
purity >98.0%, MW =414.73 g/mol). General-pur-
pose reagents and solvents were of analytical grade
(or a suitable alternative) and were obtained prin-
cipally from VWR International Ltd, Rathburn

Chemicals Ltd, Sigma Aldrich Chemical Company
Ltd and Fisher Scientific UK Limited. Human liver
microsomes (HLM) were obtained from Corning
Ultra Pool HLM 150 (Lot 38292, Corning® Ultra-
Pool™ Microsome Hu Liver 150 Donor Pool,
Merck, Germany).

Midazolam 1’-hydroxylation and testosterone
6B-hydroxylation were used as markers for CYP3A4-
mediated activity. Stock solutions of propoxazepam
were prepared in dimethylsylfoxide (DMSO) and
diluted in the incubation mixtures such that the fi-
nal organic solvent concentration attributable to
the test substance was 0.5% (v/v). For the deter-
mination of the inhibitory potential of propoxaze-
pam, HLM were incubated, in triplicate, with iso-
form-selective probe substrates, reduced nicotina-
mide adenine dinucleotide phosphate (NADPH)
(2 mM) (Merck, Germany) and propoxazepam
at concentrations between 0.1 and 100 uM. After
equilibration, reactions were initiated by the addi-
tion of NADPH. Incubations were performed at
37 °C and terminated after the relevant incubation
time by the addition of methanol, containing an
internal standard (Propoxazepam-D7). The sam-
ples were then centrifuged for 5 minutes to sedi-
ment the precipitated proteins. Substrate concen-
trations approximated the K, for CYP3A4. Vehicle
samples contained an equivalent volume of the ap-
propriate solvent in place of propoxazepam or the
positive control [15].

Metabolism mediated inhibitory potential was
investigated using a similar procedure, except that
the HLM were pre-incubated for 30 minutes at
37 °C, in triplicate, with propoxazepam (0.1—
100 uM) and NADPH prior to the addition of the
CYP marker substrate (at a concentration which
approximated to the K.,). The metabolism depen-
dent inhibitor troleandomycin was used as positive
controls for the effects on CYP3A4. The CYP en-
zyme activity for the pre-incubated samples in the
presence of propoxazepam was compared to sam-
ples incubated in its absence.

The microsomal binding of propoxazepam
was determined by equilibrium dialysis using the
HTD equilibrium dialysis device (HTD dialysis).
All incubations were carried out on an orbital
shaker (200 rpm) placed within an incubator main-
tained at 37 °C and 5% CO,/95% air. HLM were
diluted with assay buffer solution to protein con-
centrations of 0.01, 0.05 and 1 mg/mL and spiked
with propoxazepam at concentrations of 0.1, 10
and 100 uM. Triplicate spiked microsome samples
were then dialyzed against assay buffer solution at
37 °C/5% CO, for 6 hours. Aliquots of the stock



spiked microsomes, together with samples from the
protein and buffer solution chambers were then
analyzed by using a qualified Liquid Chromatogra-
phy with tandem mass spectrometry (LC-MS/MS)
method and the concentration of propoxazepam
was calculated. The recovery of propoxazepam
from the apparatus was also calculated.

The formation of the metabolites was quanti-
fied by LC MS/MS in Multiple Reaction Monitor-
ing mode (MRM mode) using Electrospray ioniza-
tion (ESI) as the ionization technique. Calibration
standard working solutions were used to freshly
prepare the calibration standards. An aliquot (50 puL
(low range), 10 uL (high range) of the calibration
standards, quality control (QC) samples and blanks
was added to a 2 mL 96-well microplate. An equi-
valent volume of water was added to the reagent
blank sample. Internal standard solution (Propoxa-
zepam-D7; 10 ng/ml (low range) or 500 ng/ml
(high range) in acetonitrile; 25 pL) was then added
to the samples, calibration standards and QC sam-
ples. Acetonitrile (25 puL) was added to the blank
samples. All samples were then vortex mixed
(2000x g) for 10 minutes. Acetonitrile (150 pL (low
range) or 400 pL (high range)) was added to all
samples prior to vortex mixing (2000x g) for
10 minutes and centrifugation at 2000x g for ap-
proximately 5 minutes at 5 °C. Aliquots of the su-
pernatant solutions (80 pL (low range) or 20 pL
(high range)) were then transferred to a clean
96-well plate (automated liquid handling device
Hamilton Microlab STAR). Acetonitrile (60 pL)
was added to high range samples only. To all sam-
ples, 10 mM ammonium formate (aq.): formic acid
(100:0.2 v/v) was added (120 pL). After centrifu-
gation at 2000x g for approximately 5 minutes at
5°C, the samples were stored at 2—8 °C (nomi-
nally 4 °C) prior to analysis by LC-MS/MS.

The activity of the enzyme, in the presence of
various concentrations of propoxazepam, was ex-
pressed as a percentage of the appropriate control
activity. Where the ICy, (the concentration at which
the CYP probe substrate activity was reduced by
50%) could be determined, this was calculated by
non-linear regression using validated SigmaPlot soft-
ware (Version 12.5, Systat Software Inc).

Due to sub-optimal data fits, the data for the
CYP3A4 reversible and metabolism-dependent in-
hibition assays were fitted to a 3-parameter equa-
tion without the background function:
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where Range is the maximum y range, i.e. control
conversion rate (no inhibitor); s is slope factor; y is
conversion rate of probe substrate to metabolite;
X iS propoxazepam concentration.

Assuming Enzyme competitive inhibition (KX, )
can be estimated as follows:

ICso= K (1 + S/K}),
If[S] = K, then 1C, = 2K,

All substrate concentrations used in the cur-
rent study approximated the K.

Results were presented as mean + standard
error of the mean (SEM). Statistical analysis was
performed fololwing the Shapiro—Wilk normality
test, using unpaired Student's 7-test. For in vitro de-
termination of propoxazepam binding to human
liver microsomes the comparisons were made rela-
tive to Group 1's data (two sample 7-test). Also the
IC,, values for reversible and metabolism depen-
dent inhibition were compared using unpaired two
sample #-test. Significance level was set at p < 0.05.

Results

CYP3A4 activity inhibition. Propoxazepam at
multiple (0 to 100 uM) concentrations consistently
inhibited the activities of CYP3A4 (the Figure). To
determine the possible effect of propoxazepam on
reversible inhibition of 3A4, it was incubated with
the microsomal fraction and corresponding substrates
(midazolam or testosterone). It was found (Fig. 1a)
that for both substrates, the "concentration—activity
inhibition" dependence was similar, with 1Cs, values
of 52.3+4.9 uM for midazolam and 46.1 +9.2 uM
for testosterone (Table 1).

For metabolism-dependent inhibition propo-
xazepam was previously incubated (30 minures)
with microsomal fraction prior to substrates addi-
tion (Fig. 1b), resulting in ICy, values of 36.6 + 8.6
and 28.3+7.4 uM for midazolam and testosterone
as substrates, respectively (Table 1). For both va-
riants the used positive controls (ketoconazole,
0.2 uM, for reversible inhibition and troleandomy-
cin, 50 uM for metabolism dependent inhibition)
demonstrated the expected 3A4 activity inhibition
(to 9.6% and 7.9%, respectively, in compare to the
control).

The effects of propoxazepam on the micro-
somal CYP3A4-mediated enzyme activity and cal-
culated ICy, values are presented in Table 1.

Microsomal Binding. The results of the microso-
mal binding experiment are summarized in Table 2.
Post-dialysis recoveries are presented in Table 3,
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Figure: Effect of propoxazepam on CYP3A4-mediated midazolam 1'-hydroxylation and testosterone 6p-hydroxylation in human liver
microsomes: (a) reversible inhibition and (b) metabolism-dependent inhibition

Table 1: The ability of propoxazepam to inhibit CYPs activities in vitro in human liver microsomes (M + m, » = 3 for each experi-
mental point)

Substrare ICs (uM)
Reversible inhibition Metabolism-dependent 1C,, shift
Midazolam 523149 36.6 + 8.6 1.43
Testosterone 46.1 £ 9.2 283+74 1.63

Table 2: In vitro determination of binding of propoxazepam (0.1, 10, and 100 uM) following dialysis of spiked human liver micro-
somes for 6 hours

Nominal HLM Actual con- Donor con-  Acceptor con- Fraction Fraction  Fraction un-
cpncentra— (mg/ml) centration centration centration, bound (%) unbound bound
tion (UM) M) (uM) uM) (%) (mean value)

0.1 0.045 +0.002 0.018 £0.002 0.019 + 0.001 -6.2+2.3 106.1+7.1
10 0.01 82+0.3 33+£0.2 3.6 £0.6 -7.2+28 107.4+3.5 103.6+3.2
100 859+25 36.8 +3.4 357+2.5 27+26 973+ 1.4
0.1 0.046 + 0.001  0.021 + 0.001  0.018 + 0.001 6.8+19 932+23
10 0.05 8.6 £0.3 42+0.6 3.7+£0.6 11.7+36 883+35 885+27*
100 855+ 1.1 39.5+5.1 329+22 16.1 £47 839+33
0.1 0.049 £ 0.001 0.035+0.009 0.011+£0.002 70.3+45 29.7+26
10 1 8.2+0.2 6.5+0.3 1.6 £0.3 75.1+£6.4 249+35 30.3 +3.3%*
100 98.8 + 4.1 65.1 £ 11.7 22.3+5.7 63.7+16.5 363+9.5

Notes. HLM — human liver microsomes, * — statistically significant at p <0.05 (compared to group 1), ** — statistically significant
at p<0.01 (compared to group 1).

Table 3: Microsomal binding of propoxazepam (0.1, 10 and 100 pM): post-dialysis recoveries

Nominal concentration (uM) HLM (mg/mL) Recovery (%)
0.1 0.01 83.0 +£ 6.6
10 - 84.1 £ 5.0
100 - 84.4 + 6.8

0.1 0.05 82.1+1.7
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Table 4: Estimated K, values based on an assumed competitive mechanism of direct inhibition

Unbound plasma concentration

Substrate ICsy (UM) Estimated K, (uM) where RI > 1,027 or 0.02°" (uM)
Midazolam 52.3 26.2 0.524
Testosterone 46.1 23.1 0.462

Notes. # — FDA 2020 [25], ## — EMA 2013 [24].

showing that microsomal binding was not notably
dependent on propoxazepam concentration but was
dependent on microsomal protein concentration.
The obtained data for reversible inhibition were
used to estimate the ranges of substrate and inhibi-
tor concentrations for the inhibition of CYP3A4
isoform by propoxazepam in HLMs, for precise es-
timation of inhibition constants (K; values, Table 4).

Discussion

In this experiment, human liver microsomes
(HLM) were utilized to estimate potential drug-
drug interactions involving the investigated sub-
stance and recommended substrates. This method
is particularly relevant, as it provides a reliable
in vitro model for assessing metabolic pathways
mediated by cytochrome P450 enzymes, which
play a crucial role in drug metabolism. By using
liver microsomes, it is possible to mimic the en-
zymatic activity that occurs in vivo, allowing for
the prediction of how the investigated compound
might interact with other drugs in a clinical setting.
However, there are certain limitations to this ap-
proach. For instance, while liver microsomes offer
insights into CYP-mediated metabolism, they do
not account for the complex physiological factors
present in a living organism, such as regional blood
flow, protein binding, and the influence of trans-
porters. Moreover, variations in enzyme expression
between individuals can lead to discrepancies in
predicted interactions. Despite these restrictions,
the use of HLM remains a valuable preliminary
step in drug development, helping to inform fur-
ther studies and decision-making regarding clinical
trials and is recommended by Regulatory agencies,
as the first step in DDI estimation [16, 17].

For investigational new drugs the evaluation
of drug—drug interactions (DDI) is one of the im-
portant stages and CYP3A4, which is involved in
about 50% of drug metabolism is the pivotal when
determining drug's DDI potential. Previous studies
have shown that many 1,4-benzodiazepines, such
as midazolam, triazolam, alprazolam, and diaze-
pam, are primarily metabolized by CYP3A4, indi-
cating a common metabolic pathway for this class

of compounds. For example, midazolam and tria-
zolam are well-known to undergo extensive hepatic
metabolism via CYP3A4, resulting in their relative-
ly short half-lives and potential drug-drug interac-
tions. Given the structural similarities, it is likely
that propoxazepam as 1.4-benzodiazepine deriva-
tive may be metabolized in a similar manner,
which could affect its pharmacokinetics and clea-
rance [18]. Thus, for new analgesic, propoxaze-
pam, LC-MS/MS-based CYP3A4 inhibition assay
using selective substrates (midazolam and testoste-
rone) was undertaken.

When suspecting CYP3A4 enzyme inhibition
it should be kept in mind that there are significant-
ly different types of inhibition and, therefore, dif-
ferent clinical implications [19]. Inhibition can be
caused by the drug directly (Propoxazepam), or it
can be caused by the metabolite that is produced
by the CYP catalytic cycle. Inhibition caused by
the propoxazepam directly can be classified as di-
rect or time dependent. An inhibition caused by
the metabolite can be classified as mechanism de-
pendent (reversible or irreversible) or quasi-irrever-
sible. According to previous studies [20], after
4-hour incubation with human hepatocytes, pro-
poxazepam accounted for 96.0% of the profile. The
most abundant metabolite formed was oxidized
propoxazepam (3-hydroxyderivative), which ac-
counted for approximately 2.5% of the total peak
response in the 4-hour sample.

Testosterone is the endogenous CYP3A4 sub-
strate which in the presence of NADPH undergoes
metabolism with the formation of hydroxylation
products (6B-, 2B-), but mostly the 6B-hydroxyde-
rivative, with Cs; 26.1 £ 6.4 uM [21]. On the other
hand, midazolam, as the sensitive marker substrate
for 3A4 drug metabolism, was also suggested [22],
since at low substrate concentrations it gives the
1-OH derivative, with 4-OH derivative formation
only at high midazolam concentrations [23] and
both these substrates are used for in vitro DDI
probes for new drugs investigation, according to
EMA Guideline (Guideline on the investigation of
drug interactions, 2012) [16] and FDA [17]. In this
study propoxazepam showed similar concentration-
dependent 3A4 activity inhibition for both mida-
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zolam and testosterone as substrates (Fig. 1a) with
the close 1Cs, values (52.3 +4.9 uM for midazolam
and 46.1+9.2 uM for testosterone) in the reversi-
ble inhibition experiments. As propoxazepam has a
structure, similar to midazolam, one can assume
that the competitive inhibition of the unchanged
drug can occur with the structures which either
have the structural similarity to 1.4-benzodiazepine
structure or stereochemically match.

In the metabolism dependent experiment the
possible influence of propoxazepam metabolites on
3A4 activity was estimated by means of a previous
incubation of the microsomes with propoxazepam
for 30 min before adding the corresponding sub-
strate (see Fig. 1). After the mentioned period the
activity of 3A4 was measured by adding the specific
substrate (either midazolam or testosterone) and
it was noted that despite the structure similarity
for midazolam, as substrate the determined ICj,
36.6 £ 8.6 uM was quite higher than for testoste-
rone (28.3+7.4uM) (see Table 1). Taking as an
indication of the possible inhibition by metabo-
lism-dependent mechanism a >2-fold shift in the
IC,, value (ratio of reversible and metabolism-
dependent) it can be seen that on both midazolam
(shift of 1.43) and testosterone (1.63) there is a
certain possibility of 3A4 activity inhibition in the
presence of propoxazepam.

Microsomal binding of propoxazepam was ad-
ditionally studied, as one of the possible sources of
concentration influencing factor. As the local satu-
ration of microsomes (proteins and lipids) with
propoxazepam can determine its ratio between so-
lution and microsomes, the experiment was de-
signed to estimate the microsomal binding depend-
ing on propoxazepam and HLP concentrations. It
was shown that in the range of the concentrations
used (0.1—100 uM), propoxazepam nonspecific bin-
ding was not influenced by the compound con-
centration (no statistically significant difference).
In contrast, HML concentration an increase in
HLM concentration led to a statistically significant
(p=20.05 for HMP concentration 0.05 mg/mL and
p=>0.01 for HMP concentration 1.0 mg/mL res-
pectively) difference in value of the unbound frac-
tion (Table 2). Notably, the absence of an influ-
ence of the propoxazepam and HML on the non-
specific binding (Mean free fractions at microsomal
protein concentrations of 0.01, 0.05 and 1 mg/mL
were 103 +3,2%, 88.5+2,7% and 30.3 +3,3%, res-
pectively, over the propoxazepam concentration
range used, Table 3), and given the low binding of
propoxazepam to microsomal protein, when incu-
bated under conditions reflecting those in the 1Cy,

no microsomal binding correction factor was ap-
plied to the reported 1C,, values.

Prediction of a potential DDI with CYP3A4
is challenging due to a number of in vifro and
in vivo factors. The complexity of the in vitro kine-
tics observed for some of the CYP3A4 probes [24],
CYP3A inter-individual variability in both liver and
small intestine (including the variable contribution
of polymorphically expressed CYP3AS5) [25] con-
found the straightforward prediction of a DDI.

For a reversible (direct) inhibitor, the likelih-
ood of a clinically relevant drug interaction can be
predicted using a basic model with K; values which
can be estimated from ICy, values, or experimen-
tally determined [26]. The obtained data were then
used to simulate the appropriate ranges of substrate
and inhibitor concentrations for the inhibition of
CYP3A4 isoform by propoxazepam in HLMs for
the precise estimation of inhibition constants (K;
values, see Table 4).

So, the calculated values of 3A4 K; for mida-
zolam and testosterone as substrates can be esti-
mated as 26.2 and 23.1 uM correspondingly.

The 2013 European Medicines Agency (EMA)
guidance [24] suggested that "an in vivo drug-drug
interaction study with a sensitive probe substrate is
recommended when [I]/K > 0.02, where [I] is the
unbound mean C,, value obtained during treat-
ment with the highest recommended dose". Thus,
the highest predicted unbound C,,, plasma concen-
tration of propoxazepam, above which the interac-
tion can occur, is between 0.462 and 0.524 uM, or
462 and 524 nM, this, when considering the molecu-
lar weight propoxazepam 414.73 g/mol) corresponds
to concentrations ranging from 188 to 214 ng/ml.

According to our data [27], the unbound pro-
poxazepam fraction in human plasma is 1.96%,
therefore, the total concentration at which inhi-
bition is predicted to occur, is 9592—10918 ng/ml.
Pharmacokinetics study result show that "the maxi-
mum propoxazepam concentration (22.276 ng/ml)
was reached in blood by 4 hours after oral adminis-
tration on healthy volunteers" [28], that was much
lower, than the estimated prognosed inhibition le-
vels. Based on this it can be concluded that pro-
poxazepam is not expected to be the CYP 3A4 in-
hibitor in vivo.

Conclusions

Propoxazepam is predicted to cause clinically
relevant drug interactions with co-administrated
CYP3A4 substrates at unbound plasma C,,, con-
centrations of >0.524 uM (approx. 214 ng/mL) and
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0.462 uM (approx. 188 ng/mL). A 30 minutes pre-
incubation of propoxazepam with microsomes and
NADPH prior to substrate addition did not result
in a sigificant change in these values, which sug-
gested that the inhibition mechanism was metabol-
ism dependent and rather than reversible direct in-
hibition. According to our pharmacokinetics data
at least after single oral administration these con-
centrations are not reachable. Further studies are
required to evaluate potential interactions during
multiple course administration.
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IHFIBYBAHHA AKTUBHOCTI LUTOXPOMY P450 NMPOMOKCA3ENAMOM:
OLIHKA BE3MNEKW NOTEHUIMHOI NNIKAPCbKOI B3AEMOAII

L diznko-xiMiunmit iHcTUTYT iM. O.B. BoraTcekoro HAH Ykpainu, Opeca, YkpaiHa
*TOB “InTepxim”, Opeca, YkpaiHa

Mpo6nemartuka. [Nponokcasenam € HOBMM aHanmreTukoMm rpynu GeHsopgiaseniHiB, XiMiyHO 7-6pom-5-(0-xnopdeHin)-3-nponinokcm-1,2-
avrinpo-3H-1,4-6eH3opiaseniH-2-oH. [MponokcasenamM po3rnsaaeTbes sik MoxnmBuiA cybeTtpat cuctemu CYP, ToMy MOro BMnWB Ha akTUB-
HicTb pepmeHTy CYP3A4 6yno gocnigxeHo in vitro 3 BUKOPUCTaHHAM MiKPOCOM NeYiHKW NIOANHMN.

Merta. OuiHka BNnmBY nponokcasenamy Ha akTuBHiCTb CYP3A4 in vitro 3 BUKOpUCTaHHAM TECTOCTEPOHY Ta Mifa3onamy sik Mapkepis
MeTaboniyHoi akTnBHocTi CYP3A4 y mikpocomMax nevdiHku NIoAUHK.

MeTopauka peanisauii. Minasonam (peakuisi 1'-rigpoKcunioBaHHs) i TECTOCTEPOH (peakuist 6B-rigpoKCHIOBaHHS) BUKOPUCTOBYBANUCS 1K
Mapkepu akTuBHocTi, onocepeakoBaHoi CYP3A4. Ak NO3UTUBHUI KOHTPOIb BUKOPUCTOBYBanu ketokoHason 0,2 uM (ans o6opoTHoro
iHribyBaHHs) i TponeaHgomiuuH, 50 uM (ans iHribyBaHHSA, 3anexHoro Big meTaboniamy). B ymoBax o6opoTHoro iHribyBaHHs nponokca-
3enam Jodasanu pasom i3 BignosiaHnM cybeTpatom i kodpaktopom (HAOPH), Toai sik y 3anexHomy Big MeTaboniamy cTaHi Aoro iHkyby-
Banu 30 xB i3 MikpocoMamMu Ta koakTopoM nepes AoAaBaHHsAM cybeTpary.

PesynbTatu. Mponokcasenam y kinbkox (Big 0 Ao 100 pM) koHueHTpauisx nocnigosHo iHribyBas aktusHicTe CYP3A4, anst o6ox cy6-
CTpaTiB 3anexHicTb “KOHLEHTpaLis—iHribyBaHHSA akTMBHOCTI” nogibHa 3 1Cs 52,3 + 4,9 uM ans migasonamy Ta 46,1 + 9,2 uM gns TecTo-
cTepoHy. [ins 3anexHoro Big metaboniamy iHribyBaHHs |Cso cTaHoBUNa 36,6 + 8,6 uM i 28,3 + 7,4 uM gns migaszonamy Ta TECTOCTEPOHY
sk cybcTparTiB BignosigHo. 3 ornsay Ha Te, WO 3B’A3yBaHHA Nponokca3enamy 3 MikpocomarbHMM Girnlkom nig vac iHkybauii B ymoBax, siki
Bigobpaxanu ymoBu B ekcnepumeHTax ICsq, 6yno H13bkvm, 4o noBigoMneHux 3HadeHb ICsy He Byno 3actocoBaHO nonpaBkoBUiA koedi-
LiEHT 3B’A3yBaHHS 3 MiKpOCOMaMMW.

BucHoBku. HanBuia nporHosoBaHa koHLUeHTpauist Crax HE3B'A3aHOI0 Nponokcasenamy B nnasMi, BULLE sIKOI MOXe BiabyTuca B3aeMo-
nis, ctaHoBuTb Bif 0,462 go 0,524 uM, abo 462 i 524 HM, wo (3 MoneKynsipHOK Macoto npornokcasenamy 414,73 r/monb) Aae Big 188
00 214 wr/mn. 3rigHo 3 gaHnMuK bapMakoKiHETUKW, MPUHANMHI Micnsi OAHOPa30BOro NepopanbHOro NpUoMy Li KOHUeHTpauii He gocs-
raloTbcs. [Ina npoBedeHHs 6araTtopa3oBoro Kypcy HeobXifHi 4oAaTKOBI AOCNIAKEHHS.

KniouyoBi cnoBa: nponokcasdenam; CYP3A4; TecTocTepoH; Migazonam; 060poTHe iHribyBaHHS; 3anexHe Big MeTaboniamy iHribyBaHHs.



