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THE PHENOTHIAZINE TRANQUILIZERS
In North America the most commonly used agent among the phenothiazine
nmqnﬂizmismeptommomaqgmuwmchhwebemuedinmum
promazine and pmpiopromnzine. Promazine is, howevet, much less potent than
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As well as affecting dopaminergic receplors, scepromazine also affects other
receptor types. particularly adrenergic receptors. Classically, phenothiazine
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180 T. Tobin

affect both alpha and beta adrenergic receptors and in the horse this shows vp as a very
seasitive effoct of acepromazine on haematocrit (Ballard ef ol 1982). The haematocrit in
the horse is well known to be sensitive to adrenaline or excitement, each acting to rapidly
and substantially increase the hasematocrit. What is less well known is that the
tranquilizers, particularly acepromazine, act to reduce the hacmatocrit.
While this effect is much less dramatic then the increases seen afier excitement, they are
nevertheless quite clearcut and are seen after very small doses of acepromazine. In fact, in
our hands these were by far the most sensitive responses o acepromazine, being half-
maximal at dose Jevels of as Little as 1 mg/horse. This is by far the most sensitive response
wWWhmmmmeMMﬁMMM
have pharmacological effects in the horse.
‘The next most sensitive response 1o acepromazine is its effect on peaile protrusion in
the male horse (Figure 2). This effect is well known and begins Yo appear after doses of
in the crder of about 4 mg/horse (Ballard ef al 1982). After intravenous
administration of this dose, prolapse of the penis occurred rapidly, reaching its peak
at sbout 15 minutes after drug administration and returning to near control values
by sbout two hours after administration of the drug. Increasing the dose increased the
extent and duration of the response, with the maximal response being obtained after
sdministration of about 160 mghorse (0.4 mg/kg). This penile protrusion response is a
consistent response t0 phenothiszine tranquilizers, is a relatively sensitive response, and,
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Fligure 1:

Time course of the acepromazine blockade of fentanyl-induced trotting. The peak effects of
on fentanyl-induced trotting are plotted as blockade of trotting against time.

The curve and solid circles thus show the time course of action of acepromazine in these

horses. Reproduced with permission from J. Equine Med. Surg.
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Figure 2:
Eﬁectofwepl-omlzﬁlconpenﬂepmmmm;ddins& mazine at 0.4 mg/kg was

measured. The symbols show the penile trusion measured after each subsequent dose of

scepromazine, €X
horse (Tobin 1981). (@) 04
0.004 mg/kg.
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doses of acepromazine to produce clearcut effects (Ballard ef af 1982). Doses of

mt 4 to S mg/horse, which produce marked effects on haematocrit and penile
protrusion, had very little effect on the varisble interval responding rate, and doses of ten
times this amount were required for clearcut effects on the responding rate in these horses.
For a drug whose primary action is suggested 1o be on the central nervous system, this was
s surprising finding, but review of the data in the dose rezponse curves suggests that the
locomotor response, the oentral nervous system response and the respiratory effects of
acepromazine are all approximately similar and require doses of this drug in the order of
51020 mg/orse for clearcut effects.

In summary, therefore, acepromazine is a potent drug in that doses of 1 mg or less

per horse produce clearcut, if subtle, pharmacological effects. Clinically useful effects of
this drug require doses in the order of 5-20 mg/horse. While readily detectable in urine,
these doses of scepromazine were difficult to detect in bloed, particularly with the
analytical methods available in the early eighties.
‘ When [ started work on acepromazine about eight yearg ago the analytical
techniques available were not very sensitive. Our initial atiempts to detect this drug in
blood after clinical doses met with little success and we had to increase the dose of drug to
sbout 0.3 mg/kg or about 150 mg/horse to ensble us to detect this drug (Ballard et al
1982). However, even with the limitations of the technology then available to us, we were
able to show that acepromazine, although highly prowin bound, rapidly clears the blood
and that its volume of distribution in the horse is very high indeed. The upshot of this is
that the drug has very low free plasma concentrations, and iz generally undetectable in
blood after administration of clinical doses of this drug.

More recently we have developed an immunoassay for this drug and used these assays
10 detect acepromazine in both pre-race blood and in urine of horses post-race (K wiatkowski
of al 1988). To detect acepromazine in blood these tests have to be very sensitive indeed
since the doses of drug administered are likely 5o be in the order of about 3 mg/horse or less,
and such smal! doses are challenging to find in blood, and similarly in urine.

However, when we introduced a particle concentration fluorescence immunoassay
pre-race test for acepromazine into pre-race testing in Nlinois, this test immediately
detected the use of l?:!i: drudga:crte-;lm mdf:ﬁnmmﬂa{l;ur enzyme linked immunoassay
(ELISA) tests were w0 e use o post-race. Gas chromatography-
mass spectrometry (GC/MS) confirmation of these immunoassay findings followed, albei
more slowly, and demonstrated the technical practicality of this approach to both pre- and
post-Tace lesting.

These immunoassay tests are very sensitive, and readily allow the detection of this
drug in blood, and also in urine. Whereas previous doses of this agent in the order of 3
mg/horse or less were impossible to detect in blood and approached the limit of detection
in urine, it is. now possible to detect doses of acepromazine of as little as 0.1 3
Confirmation of such positives, however, depends on GC/MS identification of

ine and its metabolites in flagged samples, and this technology has not changed
as dramatically as the detection technology.

RESERPINE

In contrast with the relatively short action of scepromazine, reserpine is a very long
acting tranquilizer, with a duration of action of up to ten days, or possibly longer, after a
single dose in the horse. This long duration of action has long been known among
harsemen who referred to reserpine as the ten day wranquilizer. Clinically, however, if one
doscs & horse with reserpine, the horse would be clinically normal within about three days
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When we tested the effects of in our varisble interval responding
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i behavioural effects of reserpine 1ook between three and six days 1o peak and between seven
| and ten days to come back to contro] values (Shults ez al 1982). These results, which show
I that the behavioural effect of reserpine last for much longer than the clinical effects of -
l reserpine, and support the conteation of horsemen that reserpine has long lasting
‘ tranquilizing effects in the horse.

The reason for the long lasting actions of reserpine is likely to be the Jong half-life of
this drug in the horse. While definitive experiments have not been performed in the horse,
l the half life of this drug in the human is about ten days (Maas ef al 1965) and early thin
I layer chromatographic work in the horse has shown that the drug is detectable in the
( plasma of horses for at least five days. More recently, we have developed an ELISA test for
5 this drug and have detected reserpine in the urine of horses for prolonged periods after
l administration of this drug (Woods et al 1989). As shown in Figure 4, reserpine is
l detectable with this technology for up to 4 days in serum and for ven longer periods in
i urine, Again, as with most of these sensitive immunoassay tests, the determining factor in

the period for which these drugs can be detected is not the immunoassay test but the
§ sensitivity of the confirmation methods.

In summary, therefore, reserpine is a drug that has very subtle and long lasting
behavioural effects in the horse. After administration of 2 5 mg dose of this drug to a

ELISA DETECTION OF RESERPINE
IN EQUINE SERUM AFTER 1.V. DOSING
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Figure 4:

ELISA detection of reserpine in equine serum samples following IV administration of 1, 2,
and 5 mg per horse. The left hand column shows the percent of control optical density and
the right hand column shows the equivalent inhibition produced by reserpine standards.
Reproduced with permission from Res. Comm. Chem. Pathol. Pharmacol,
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Detomidine (Domosedzn®), 4(5)-(2,3-dimethylbenzyl) imidazole hydrochloride, is a
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Finland) are secking to gain approval of detomidine for use in the veterinary

market in the United States. It is currenty being used clinically in Burope
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THE MINOR TRANQUILIZERS; CHLORDIAZEPOXIDE AND DIAZEPAM
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Despite these effects on the appearance and behavior of hotses, the acute effects of
an IV dose pass, and the horses are well coordinatod and alert at thirty minutes after
dosing. Surprisingly, when we challenged these horses with fentanyl, we obtained the full
locomotor response that we would have observed in the absence of diazepam or
chlordiazepoxide (Figure 5) (Tobin 1981). This came as & surprise (o us since based on the
depression seen in these snimals, we would clearly expect some depression of the
locomotor response. ‘

In man, the plasma half-life of diazepam is relatively long with a half-life of the drug
of from two to three days. In the horse the half-life of the drug is clearly shorter, with the
drug being detectable in blood for twenty four hours after a single IV dose to a horse.
Diazepam 10 be extensively metabolized in the horse, and detection of the parent
drug has not reported in the urine of horses. Because these metsbolites have been found in
the urine of horses for up to 48 hours after the last dose, the minimum clearance time
period that should be allowed for this drug in the horse is about 48 hours.

FENTANYL-INDUCED MOTOR ACTIVITY
IN DIAZEPAM & CHLORDIAZEPOXIDE
PRE-TREATED HORSES
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Figure 5:
Lack of effect of diazepam and chlordiszepoxide on fentanyl-induced trotting in horses.
Horses were dosed with 0.1 mg/kg (250 mg/1000 1b) of diazepam or 0.2 mg/kg
(200 mg/1000 Ib) of chlordiszepoxide and then challenged with sbout 8 mg of fentanyl
The solid circles show the trotting response o fentanyl, while the crosses (x) show the
response in the presence of chlordiazepoxide and the open squared (1) the response in the
presence of diszepam. Diazepam did not affect the trotting respone to fentanyl, while a
small but statistically significant inhibition was seen afier chlordiazepoxide. Reproduced
with permission from Charles C. Thomas, Publisher.
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