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DIETARY, ENVIRONMENTAL AND ENDOGENOUS SUBSTANCES IN HORSES
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substances, environmental substances and endogenous substances.

DIETARY SUBSTANCES
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- meg/ml and 750 mcg/ml of salicylste in plasma and urine respectively. These thresholds are
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adoption as the urinary threshold for this agent. Saficylate is an ARCI class 4 agent.
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hordenine are also scasonally related. There is no formal threshold for hordenine and hoedenine is not
classified by ARCL :
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braces and medications used to reduce swelling. In horses on a diet of Luceme hay, urinary
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intemational thresholds for DMSO are 1 mcg/ml in plasma and 15 meg/ml in urine. .
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Findings of motphine in post-race urine samples may therefore be associated with contaminated hay
in certain geographic areas, inadvertent feoding of poppy seed bagels, accidental contamination from
prescription codeine or morphine. Because poppics grow wild in Australia, there are likely seasonal
and geographic influences at work affecting the incidence of morphine identifications in that country.
No published or unpublished thresholds for morphine have been established. Morphine is an ARCI
class I agent.

SCOPOLAMINE: Scopolamine is an alkaloid closely related to atropine. Scopolamine is available
as a pharmaceutical agent and also occurs from various plant sources. The most common plant source
of scopolamine in the United States is jimson weed, which grows wild across much of the southem
U.S. Scopolamine identifications are rarely reported in racing horses, and unequivocally
distinguishing between pharmaceutical scopolamine and scopolamine from plant sources is far from
easy. Howeve, a seasonal finding of jimson weed in the race horses' pastures or hay and an associated
finding of scopolamine in post-race urine tests clearly raises the possibility of environmentsl
contamination. Within the last several years, & number of scopolamine identifications have been made
inﬂ:eUS.unddsewhaaSgopohmheismARddu3thowblishedwmpubﬁshed
thresholds for scopolamine have been reported.

BUFOTENINE: Bufotenine or NN-dimethylserotonin is an indole alkaloid found in the leaves and
seeds of Piptadenia and Amanita. Bufotenine is hallucinogenic, and materials from frogs and toad
skin are sometimes ingested for the hallucinogenic effects. There has been at least one positive
identification of bufotenine in a post-race urine sample in the U.S. and a number of identifications
have been made outside the U.S. Although no penaity was assessed on this U.S. case, no formal
threshold for this agent in post-race urine tests exist. Bufotenine is not classified by ARCL No
seasonal or geographic associations for bufotenine identifications have so far been reported.

ARSENIC: Arsenic is ubiquitous in nature and is found in all horse urine samples. However, it can
be used as a tonic in small amounts and as a "stopper” in large amounts. A threshold was therefore
. needed to distinguish between normal arsenic and unusually high concentrations of arsenic in post-
" tace urine tests. The intemational threshold for arsenic is now 0.3 mocg/ml of arsenic in urine. While
it is likely that there may be geographic influences on arsenic concentrations in race horses' urine,
these have not been described. Arsenic is not classified by ARCL

ENVIRONMENTAL CONTAMINANTS

Environmental contaminants are substances brought into the environment of the horse by man. They
are unlikely to be found in wild horses (feral horses not closely associsted with man). Race horses
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in their post-race ssmples. Ientification of the pareat contaminant alone in the absence of appropriate
metabolites is presumptive evidence of post-collection contamination. :

CAFFEINE: Caffeine is the most widely used psychoactive agent in the world. Humans consume
considersble amounts (up to 125 mg per day). Caffeine is extensively metabolized in the horse, with
only about two to three percent of a dose being excreted in the urine as unchanged caffeine. A

finding of caffeine in 8 urine sample along with its associsted metabolites generally means that the
caffeine went through a horse. A finding of caffeine without associated metabolites generally means
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that the caffeine did not go through a horse, with the implication that the caffeine resulted from post-
collection contamination. Becsuse of the widespread environmental presence of caffeine, the Hong
Kong Jockey Club has an unpublished threshold of 0.01 mcg/m in plasma and 0.03 mcg/ml in urine.
Racing officials in Malaysia also use an in-house threshold of 0.01 meg/mi in plasma. Caffeine is an
ARCI class 2 agent.

THEOBROMINE: For two decades, theobromine from coca husks has been the most commonly found
contaminant in horse urine in England. It proved very difficult to remove coca husks from the horse
feed, so the British Jockey Club took a different approach, developing a threshold for theobromine
in urine at 2 mcg/ml. Studies on theobromine were carried out st the Horse Racing Forensic
Laboratory in England. Theobromine is an ARCI class 4 agent.

NIOOTINE: Nicotine is ubiquitous in the human environment, and is occasionally identified in post-
race urine samples from horses. The metabolism of nicotine in the horse has not been described:
however, in man cotinine and trans-3-hydroxycotinine are its major urinary metabolites. Based on
what is known about the metabolism of nicotine in humans, the likelihood of free nicotine entering
horse urine by any route other than contaminstion is small. In the absence of cotinine or other nicotine
metabolites, a nicotine identification is presumptive evidence ofpost-colieeuon contaimination.
Nicotine is not currently classified by ARCL

CONTININE/trans-3-HYDROXYCOTININE: These agents are the major urinary metabolites of
nicotine in man, Significant concentrations of such agents in a post-race wrine test is presumptive
evidence that the horse was exposed to nicotine, perhaps in the horse's bedding if the bedding was
mixed with tobacco stalks. These agents are not classified by ARCIL.

Note: The presence of nicotine metabofites and caffeine in a urine sample should trigger investigation
of whether or not the sample is a genuine equine sample.

COCAINE: Cocaine is not unknown in certain human eavironments, and cocaine and/or its
metabolites have been found in tongue ties, in saliva samples from horses entering races, and in post-
race urine samples from horses. Most of these identifications have been at relatively low
concentrations, so their pharmacological and forensic significance is often unclear. At Illinois tracks,
controi of the use of cocaine on tongue ties has been implemented by the use of pre-race cocaine
testing with ELISA kits. Application of this test allows for the pre-tace detection of cocaine
contamination. This gives the trainer the option to withdraw the horse, and most elect to do so, This
approach avoids the problem of determining the source, the pharmacological effect, and the forensic
significance of trace amounts of cocaine or its metabolites in post-race urine tests. Cocaine is
classified as an ARCI class 1 agent.

ENDOGENOUS‘_SUBSTANCES
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HYDROCORTISONE: Hydrocortisoac i an endogenous corticosteroid hormone produced by the
adrenal giand and essential to normal life. It is also available as an injectable pharmaceutical, and its
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telease in the horse can be specifically stimulated by administration of ACTH. To control its use in
racing horses, a urinary threshold of 1 meg/ml has been established. Hydrocortisone is an ARCI class
4 agent. .

‘The foregoing was adapted with permission from “Testing for Drugs, Medications and Other
Substances in Racing Horses". Proceedings for the 1995 Short Course for Feed Manufacturers:
Recent Advances in Equine Nutrition. May 11 and 12 in Lexington, Kentucky: Reproduced with
Permission of Kentucky Equine Research Inc.

The investigation reported in this paper is in connection with a project of the Kentucky Agricultural
Experiment Station and is published as Kentucky Agricultural Experiment Station Article No.98-14-
25 with approval of the Dean and Director, College of Agriculture and Kentucky Agricultural
Experiment Station.

Publication 212 from the Kentucky Equine Drug Testing and Research Programs, Department of
Veterinary Science and the Geaduate Center for Toxicology, University of Kentucky.
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