b PURELRIIAZD V) Sibe 2 00s LintLl Limaluiens v vieey oy e ereery,

ELISA Detection of Acepromazine in the Horse

J-M. Yang, L. Sturma, T. Tobia, M.-R.
DAL D. Watt, S. Kwiatkowsk, H.-H. Tai,
JW. Blake, S. Wie*, C.A. Prange®, 1.
McDonald**, and EJ. Ozog***

University of Kenlucky, Lexington, KY

*International Diagmostics Systems Corp., Si. Joseph, M1
**[llinois Racing Boerd, Elgin, 1L

***Industrial Laborntories Co., Denver, CO

Abstract

We have deweloped and evaluated a one step enzyme-
linked immunosorbent assay (ELISA) test for
acepromazine as a part of a panel of pre- and post-
race tests for illegal medications in racing horses. This
ELISA test detects acepromarine with an 1-50 of about

The test is rapid and ten urine ssmpies can be analyzed
in twenty mimutes. The test readily detects the presence
of acepromazine or its metabolites in equine blood
and urine from 8 to 72 hours or longer, respectively,
after administration of sub-therapeutic doses. In vitro,
the test cross-reacts with analogues of acepromazine,
suggesting that it will also detect the use of other
phenothiazine tranquilizers. As such this test is capable
of both improving the quality and reducing the cost
of testing for acepromazine in racing and show horses.

Introduction

Accpromazine (acetylpremazine or 1-{i0{3-
(dimethylamino)propyl}-10H-phenothiazin-2-
yilcthanone) is an acetylatrd derivative of the

# commonly used for sedation in equine medicine witt
a recommended dose of between 0.5 mg/kg and 0.1
mg/kg.! The pharmacological properties of aceprom:
azine include sedation, reduction of respiratory rate
penile protrusion, reduction of hematocrit, anc
hypothermia.2

have been used to illegally affect the performance of
with a small amount of tranquilizer prior to a race
or show event is believed to "take the edge off* such
horses and allow them to settle sufficiently for ¢
wmumdpufommeeﬂmmpheno(hmm
derivatives, particularly accpromazine and proprio
promazine, are commonly used in this regard. The)
are readily svailable in veterinary circles and a
extremely potent drugs are difficult to detect with
currently available analytical methodology.34

Regulation of the use of the phenothiazine tranquilizer:
ulhocomplwnadbythcfaathmmeoedmghm
legitimate veterinary uses.’47 They may be used ir
“breaking” young horses, to calm horses in loading
and transporting them, and also in association witt
For this reason traces of these tranquilizers may show
up in horse urine after a legitimate medical use of thesc
agents, posing a problem for horsemen and regulators

One approach to the problem of the illegal use of thest
drugs is to develop a more sensitive test for these agents
To this end we have raised a series of antibodies tc
acepromarzine and incorporated these antibodics intc
a one step enryme-linked immunosorbent assay
(ELISA) test for acepromazine. In this report we detai
the development and evaluation of this ELISA tes
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for acepromazine.
Materials and Methods

Horses

Mature Thoroughbred, half Thoroughbred and
Standardbred mares (400-600 kg) were used through-
out. The animals were kept at pasture and allowed
free access to food and water. The horses were placed
in standard box stalls (17 m?) approximately 12 hours
prior to dosing for acclimatization,

Dosing and Sampling
Acepromazine maleate was obtained as the authentic
drug standard and as an injectable ion.® The

drug (either 5, 1, 0.1 or 0.05 mg/horse) was
administered by rapid IV injection into the jugular vein.

All urine samples were collected by bladder catheter-
ization. Blood samples were collected by venipuncture
into vacuum blood tubes ® containing potassium oxalate
and sodium fluoride (for plasma) or into serum
separation vacuum tubes and centrifuged. All samples
were stored frozen until assayed.

Urine samples were analyzed directly. Blood samples
were diluted 1:3 with PBS buffer before assay.

One Step ELISA

The one step ELISA tests were performed as previously
described 3%-¥ Briefly, anti-acepromazine antibody was
Einked™ to flat bottom wells.c An acepromazine oxime
devivative was linked to horseradish peroxidase (HRP)
to give rise to a covalently bound acepromazine-HRP
complex.2

The assay was started by adding 20 ul of the standard,
test, or control samples to cach well, along with 100
ul of the acepromazine-HRP solution. Acepromazine
standards were prepared in PBS buffer. During this
siep, the presence of free drug or cross reacting
metabolites competitively prevented the antibody from
binding to the acepromazine-HRP conjugate. The
degree of antibody-acepromazine-HRP binding was
thevefore inversely proportional to the amount of drug
in the sample. After 25 minutes of incubation the fluid
was removed from the microtiter wells and the wells
washed three times with buffer. Substrate solutionsd
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were then added to all wells and their optical density
read at 650 nm in microwell reader® at least 15 minutes
after addition of substrate,

Results

The time course and sensitivity to added acepromazine
of our one step ELISA test are shown in Figure 1.
The standards were added in PBS buffer. In the absence
of added acepromazine the reaction reached an
apparent optical density value of about 0.75 after 60
minutes of reaction time. The addition of increasing
concentrations of acepromazine acted to inhibit the
reaction occurring after the addition of 20 ul of 100
ng/ml acepromazine standard.

Data of Figure 2 show standard curves of the
acepromazine ELISA test run in PBS buffer with
increasing reaction reading times. After 15 minutes
there appeared to be no significant improvement of
apparent sensitivity of the assay. Therefore ELISA tests
in buffer or urine were read after at least 15 minutes
of reaction time. The apparent I-50 for acepromazine
in this assay was about 150 pg/mil.

The ability of the anti-acepromazine antibody to detect
several phenothiazine congeners was evaluated in vifro.
Tests showed strong cross-reactivity of the antibody
to the promazine family of phenothiazines. In fact,
the antibody was even more sensitive to the tested
promazine analogs than to accpromazine (Figure 3).
The antibody was less reactive with some other
phenothiazine congeners (Figure 4). These resuits
suggest that an ELISA assay based on an anti-
acepromazine antibody should be able to detect
phenothiazine congeners in horses dosed with these
drugs.

The ability of the ELISA test to detect acepromazine
and its metabolites in the blood and urine of horses
dosed intravenously with the drug was investigated.
Acepromazine was administered at dose levels ranging
from S to 0.05 mg/horse to either of two horses.

Acepromazine equivalents were readily detectable in
urine at these dose levels. Inhibition of the ELISA
reaction was essentially total from 30 minutes to 8
hours at dose levels from 5 mg/horse to 0.} mg/horse.
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Inhibition was still evident at 24 hours at all dosc levels,
and at 72 hours for 5 mg/horse and 1 mg/horse doses

(Figure 5).

In blood, acepromazine was assayed at the 5 mg/horse
and 1 mg/horse dose levels. The ELISA reaction readily
detected the drug at both dose levels in serum for up
to 4 hours post-dose and at the 5 mg/horse level up
to 8 hours (Figure 6). In plasma the ELISA reaction
detected acepromazine in samples for up to 8 hours
at the 5 mg/horse dose level (Figure 7).

Discussion

The one step ELISA test for acepromazine described
in this report is the most sensitive test for acepromazine
developed to date. In vitro it can detect lewels of
ine of less than 0.1 ng/ml. As such this
ELISA will easily detect clinically effective doses of
scepromazine in horses, and will also likely detect sub-
therapeutic doses of acepromazine of the kind used
in performance horses. This test also offers hope of
detecting phenothiszine tranquilizers in the blood
stream of horses after clinical-level doses, which to date
has not been possible with any testing technology.

In its current configuration this test is able to detect
the administration of less than 100 ug of acepromazine/
horse. This is a very small dose of acepromazine indeed,
and raises the question of whether or not such a sensitive
test is necessary for a drug such as acepromazine,
parﬁclﬂaﬂyhviewofﬂnlqiﬁmatemesofthisdnm
in veterinary medicine. The answer to this question
dependsuleastmpartontlmmmm&mdoseof
acepromazine that will produce a pharmacological
effect, and on how this dose relates to any other testing
methods that may be available for acepromazine.

The currently used testing methodology for aceprom-
azine is based on thin layer chromatography. Based
on the samples used in interiaboratory trials, the
minimum dose of acepromazine that standard TLC
methodology will detect is about 2.5 mg/horse. Since
our ELISA test is able to detect doses of 100 ug/
horse and possibly less, our ELISA test is at Jeast
mately equivalent to the limit of HPTLC technology
(100 ug/horse) under optimal conditions.!?

There is good evidence that acepromazine can produce
subtle pharmacological effects in horses at doses of
less than 2.5 mg/horse. Studying the effects of
acepromazine on penile protrusion we found that this
relatively crude indicator of a tranquilizing effect of

ine was half maximally affected after a dose
of about 5 mg/horse, and that the threshold for this
effect was about 2.5 mg/horse.2 However, when we
examined the effects of acepromazine on hematocrit,
a much more sensitive indicator of an adrenergic
blocking effect, we found that doses of 1 mg/horse
produced good pharmacological effects. Since at that
time (1982) we had no method of detecting such low
doses of acepromazine, we did not pursue this effect
to determine its threshold. However, it appears clear
to us that the threshold dose for a pharmacological
effect of acepromazine in the horse is less than 500
ug/horse, and likely close to the ultimate senmsitivity
of this test. There appears, therefore, to be a need
for a test with the sensitivity of our ELISA test in
the regulation of the use of acepromazine in
performance horses.

The analysis presented here assumes the patterns of
phenothiazine tranquilizer use is limited to the
administration of one phenothiazine at a time only.
It would be a relatively simple matter, however, for
an individual who wished to circumvent the current
technology to simply combine one or more pheno-
thiazine tranquilizers. Since TLC detection technology
depends on separating these drugs prior to their
identification, administration of three different
phenothiazine tranquilizers would give rise to a three

fold pharmacological effect without proportionally
increasing the risk of detection. With the immunoassay

technology described in this report, however, there is
a good probability that the different drugs will each
cross-react with our anti-phenothiazine antibody and
thereby increase the probability of detection of the
medication offense.

References

. Tobin, T. and Ballard, S.: Pharmacology review:

The phenothiazine tranquilizers. ] Eg. Mad. Surg.,
3, (1979):460-466.

2. Ballard, S., Schuitz, T, Kowanacki, A., Black, JW,,
Tobin, T.: The pharmacokinetics, pharmacological
responses and behavioral effects of acepromazine

157




in the horse. J. V. Pharmacol, Therap., 5, (1982):21-
3L

3. Tobin, T, Maylin, G.A., Henion, J,, Woodward,
C., Ray, R., Johnston, J,, Blake, I, W: An evaluation
of pre- and post-race testing and blood and urine
testing in horses. J. Equine Mad. Surg., 3, (1979):85-
90,

4. Tobin T, Drugs and the Performance Horse. Charles
C. Thomas, Publisher, Springfield, IL. 1981:228-
4,

3. Davics, 1V, and Gerring, E.L.: Effect of spasmo-
lytic analgesic drugs on the motility patterns of
the equine small intestine, Res. V. Sd., 34(3),
1983:334-339.

6. Nolan, A M. and Hall, L.W: Combined used of
sedatives and opiates in horses, V. Recond, 114(3),
(1984):63-67

7 Taylor, DM.; Chemical restraint of the standing
horse. Eg. Vat. ., 17(4), (1985):269-273.

8. Yang, J-M., Tai C.L., Weckman T.J, Tai, H.-H.,
Blake JW, Tobin, T, McDonald, J, Gall, R.,
Wicdenbach, P, Bass, V., Deleon, B., Brockus,
C,, Stobert, D, Wie, S., Prange, C.A_: Immunoas-
say detection of drugs in racing borses. IL Detsction
of carfentanil in equine blood and urine by RIA,
PCFIA and ELISA. Res. Comm. Subs. Abuse, 8,
(1987):59-75.

9 McDonald, J, Gall, R, Wiedenbach, P, Bass,
V.D, DeLzon, B., Brockus, C.,, Stobert, I, Wie,
S, Prange, C.A., Ozong, EJ1.,, Green, M.T., Woods,
WE., Tai, C.L., Weckman, TJ, Tai, H-H., Yang,
J-M, Change, S.-L, Blake, JW, Tobin, T:
Immunoassay detection of drugs in horses. IIL

Pathol. Pharmacol., 5%(2), (1988):259-278,

10. Tobin, T, Tai H-H, Tai, C.L., Houtz, PK., Dai,
M.R,, Woods, WE., Yang, J-M., Weckman, T.J.,
Change, S-L., Blake, 1W, McDonald, J, Gall,
R., Wiedenbach, P, Bass, VD, Ozog, 1, Green,

M., Brockus, C,, Stobert, D, Wic, S., Prange,

158

C.A_: Inmunoassay detection of drugs in racing
horses. IV. Detection of fentanyl and its congeners
in equine blood and urine by s one step ELISA
assay. Res. Comm, Chem. Pathol, Pharmacol., (1988):in
press.

iL Voiht,A.,Bidmll,D.W.,Barﬁctt,A.:'l‘hemymc
linked immunosorbent assay (ELISA). Bull. Wi,
Hith. Ory., 53, (1976):55-56.

12. Wie, S and Hammock, B.D:: The use of enzyme-
linked immunosorbent assay (ELISA) for the
determination of Triton X nonionic detergents.
Anal. Biochem., 125, (1982):168-176,

13. Blake, IW: Unpublished data.
Footnotes

*PromAce®, Aveco Co., Inc., Fort Dodge, IA.
*Becton Dickinson Vacutainer Systems, Rutherford,
NJ.

‘Immulon Removeawells, Dynatech, Chantilly, VA
‘TMB Microwell Peroxidase, Kirkegaard & Pery,
Gaithersburg, MD

Ultrascan, International Diagnostic Systerns Corp., St.
Joseph, M1

Figuwe 1. Time course of the ELISA reaction in the presence
of increasing concentrations of acepromazine.
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Figure 2. I-50 for acepromazine in the one-step ELISA system.
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Figure 4. Inhibition of the ELISA reaction by phenothiazine
congeners.

AL

Em-
0
[
e
e
06 .1 ] 0w wo 1000

DRUG CONCENTRATION, ng/mi

Figure 6. ELISA inhibilory activity in equine serum after

IV administration of acepromazine.
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Figwre 3. Inkibiton of the ELISA reacton by promazine
congeners.
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Discussion

RON JENSEN Did you look at acepromazine at
therapeutic levels longer than 24 hours? And if so,
how long were you able to see it?

JMY Do you mean in the incubation curve for the
high dose level?-

RJ You said you could detect it up to 24 hours, and
I am wondering if you looked st longer than 24
hours at therapeutic levels; 30 ml, 25 ml.

JMY Right now, we don’t have the data for those high
levels. We have some levels from a paper done by
another graduate student of Dr. Tobin's a few years
ago, that those levels run like 30-50 and it was done
by gas chromatography method. Right now, wedon't
have the data for those high dose levels.

PIERRE BEAUMIER This paper disturbs me, in that
on the other ELISA techniques we were looking
for narcotic analgesics where we needed sensitivity.
Now, if 1 read one of your slides correctly, you are
still getting reaction at 72 hours. If someone is
shipping a horse, it may be within 72 hours of race
time that he is using acepromazine. I think this is
a different situation over someone administering
socpromazine right before a race to change the
performance of a horse. We may be getting into
a situation of quantitation of acepromazine with
this technique. Can you comment on this?

JMY I would kike to say, if someone doses a horse
at 72 hours before the shipping?

PB Shipping the horse days before the race, using
acepromazine, we will still be detecting it and
presumably able to confirm it for positives. There
is a difference with that and trying to change the
horse right before the race.
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JMY Even with the high dose level of up to 50 ml
per horse, usually the horse will recover to a control
level. after 4 hours. So actually there is no
pharmacological effect after....

PB That is my question. Basically, if you administer
acepromazine to ship a horse two days before a
race, he may end up positive with this ELISA assay,
the drug not having an effect on the horse at the
time of the race. Will we need regulatory levels on
acepromazine?

JMY I would recommend to check on the leve! plasma
in the serum. If the presence of acepromazine is
metabolized still very high in the plasma you will
probably still have some pharmacological effect on
the horse.

PB Basically, we will need a blood sample with every
urine sample.

JMY Yes.

ROBERT LANTZ Have you checked this for cross-

JMY No.

TT The answer to Pierre’s questions is the one that
Jaime pointed out. This is an extremely sensitive
test and we only used 5 mg doses in our studies

in Kentucky. If we gave a 30 mg dose it would be

detected in the urine for quite a while and we are
Boing to investigate the use of the test on blood
levels to come up with the regulatory level It is
quite clear from Dr. Smith’s comments this morning
about morphine and the abilities of this assay for
the derivatives that the business of trace levels is
now extending into the illegal drug area as well as
what we call in the US, the soft drugs.
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