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Identification of Acepromazine and Its Metabolites in Horse Plasma and Urine by
LC-MS/MS and Accurate Mass Measurement

Abstract

Acepromazine maleate (Sedalin®) was administered orally to six thoroughbred horses at a dose of 0.15 mg kg~!. Urine and blood samples were
collected up to 412 h post-administration. Plasma and urine were hydrolysed; plasma samples were then processed using liquid—liquid extraction
and urine samples using solid-phase extraction. A sensitive tandem mass spectrometric method was developed in this study, achieving a lower
limit of quantification for acepromazine of 10 pg mL~! in plasma and 100 pg mL~! in urine. Acepromazine, hydroxyethylpromazine,
hydroxyacepromazine, hydroxyethylpromazine sulphoxide, hydroxyethylhydroxypromazine, dihydroxyacepromazine and
dihydroxyhydroxyethylpromazine were detected in the post-administration samples. The parent drug and its metabolites were identified using a
combination of UPLC-MS/MS and accurate mass measurement. Separation of the structural isomers hydroxyethylpromazine sulphoxide and
hydroxyethylhydroxypromazine was another significant outcome of this work and demonstrated the advantages to be gained from investing in

chromatographic method development.
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Abstract Acepromazine maleate (Sedalin®) was adminis-
tered orally to six thoroughbred horses at a dose of
0.15 mg kg . Urine and blood samples were collected up to
412 h post-administration. Plasma and urine were hydroly-
sed: plasma samples were then processed using liquid-liquid
extraction and urine samples using solid-phase extraction,
A sensitive tandem mass spectrometric method was devel-
oped in this study, achieving a lower limit of quantification for
acepromazine of 10 pg mL " in plasma and 100 pg mL "'
in urine. Acepromazine, hydroxyethylpromazine, hydro-
xyacepromazine, hydroxyethylpromazine sulphoxide, hydro-
xyethylhydroxypromazine, dihydroxyacepromazine and
dihydroxyhydroxyethylpromazine were detected in the post-
administration samples. The parent drug and its metabolites
were identified using a combination of UPLC-MS/MS and
accurate mass measurement. Separation of the structural
isomers  hydroxyethylpromazine sulphoxide and hydro-
xyethylhydroxypromazine was another significant outcome
of this work and demonstrated the advantages to be gained
from investing in chromatographic method development.
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Introduction

Acepromazine [10-(3-dimethylaminopropyl)phenothiazin-
2-yl methyl ketone] (Fig. 1) is a phenothiazine-derived,
anti-psychotic drug, frequently used as a sedative in ani-
mals when mild sedation is required. It is also used in
veterinary medicine as a pre-anaesthetic agent for surgical
procedures, enabling a lower dose of anaesthetic to be used
and, hence, quicker and smoother recovery [1). The pres-
ence of pharmacologically significant concentrations of
acepromazine in racchorses on race days is prohibited by
the British Horseracing Authority (BHA) and many other
horseracing and equestrian sport authorities [2]. In this
study, the detection of acepromazine and its metabolites in
post-administration samples was further investigated to
better advise on the withdrawal of this medication ahead of
competition,

Previous studies have identified acepromazine and its
metabolites in the urine and blood plasma of various
mammalian species following administration. Elliot and
Hale et al. [3] reported the possible identification of the
major unconjugated metabolite 2(1-hydroxyethyl)-proma-
zine in human urine and blood by high-performance liquid
chromatography with diode-array detection (LC-UV),
Dewey et al. [4] studied the metabolism of acetylproma-
zine maleate in the horse following an intravenous
administration. 2-(1-hydroxyethyl)promazine sulphoxide
was identified as the major unconjugated metabolite by
TLC, UV, GC-MS and NMR. 2-(1-hydroxyethyl)proma-
zine, conjugated 7-hydroxyacetylpromazine, and 2-(1-
hydroxyethyl)-7-hydroxy-promazine were also isolated and
identified. Bertone et al. reported that acepromazine pro-
duced a number of metabolites that could be detected in
horse urine. Since the duration of effect often exceeds the
time over which parent phenothiazine can be detected in
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Fig. 1 Structure of '
acepromazine and proposed
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plasma, it is possible that some metabolites retain phar-
macological activity [5].

The detection of acepromazine and its metabolites in
horse urine and blood plasma by liquid chromatography—
tandem mass spectrometry (LC-MS/MS) using selected
reaction monitoring (SRM) is reported here. The samples
were also analysed on an LTQ Orbitrap®™ mass spectrom-
eter to achieve accurate mass measurement of the metab-
olites. The primary analytical objective of the study was to
characterise the metabolites present up to 17 days (412 h)
after oral administration of Sedalin® (acepromazine male-
ate). A secondary aim was to separate the structural iso-
mers of the known metabolites hydroxyethylpromazine
sulphoxide and hydroxyethylhydroxypromazine.
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Experimental
Chemicals and Reagents

Acepromazine maleate was purchased as Sedalin® from
Vetoquinol UK (Buckingham, UK) for the administration
study. An acepromazine reference standard was purchased
from USP (Rockville, USA). Hydroxyethylpromazine was
purchased from Fleet Bioprocessing (Wintney, UK), and
D4-hydroxyethylpromazine sulphoxide and hydroxyethyl-
promazine sulphoxide were purchased from Frontier
BioPharm (Richmond, Kentucky, USA). Acetic acid,
chloroform, ethyl acetate, methanol and propan-2-ol were
obtained from Fisher Scientific (Leicestershire, UK).
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