¥

TORIN DRUGS, MEDICATIONS AND PERFORMANCE ALTERING SUBSTANCES, KEENELAND, OCT 12 05 PAGE 1

Wednesday, August 17, 2005

DRUGS, MEDICATIONS AND PERFORMANCE ALTERING SUBSTANCES: THEIR
PERFORMANCE EFFECTS, DETECTION AND REGULATION: FROM 1800 TO
KEENELAND, OCTOBER 12TH, 2005

By Thomas Tobin, Fernanda Camargo, Andreas Lehner* and Wojciech Karpiesiuk
The Maxwell H. Gluck Equine Research Center

University of Kentucky

Lexington, KY 40546-0099

The Livestock Disease Diagnostic Center*

Lexington, KY 40512

Mr. Kent Stirling

Florida Horsemen’s Benevolent and Protective Association
P.O Box 1808

Opa Loca, FL 33055-0808

Table of Contents

VSUMMALY. ..o 2
2/ Background and Definitions............................_.. T 3
SISOy, oo 4
4/ Can Drugs/Medications influence the outcome of arace?...................... 6
5/ 1988: The Introduction of ELISA Testing.................... 9
8/ Mass Spectral Confirmation...... ..................... e 11
71 “Zero Tolerance” Tosting..............ooo T 12
of Medication Dosing and Elimination................ e 12
9/ Thresholds, Including “No Effect Thresholds” (NETs)........................_ " 13
10/ Withdrawal Time Guidelines”......... ... T 14
11/ The Kentucky Medication Rule... ................. s 15
12/ The Proposed Racing Medication Testing Consortium (RMTC)Rule............... . 16
13 Purther Reading. ...................... 17
14/ APPeNdices 1-5...............ooooooovvi, T 19

Published as Kentucky Agricultural Experiment Station Article #---—-- with the approval
of the Dean and Director, College of Agriculture and Kentucky Agriculture Experiment
Station.

Publication # 359 From the Equine Pharmacology, Therapeutics and Toxicology
Program of the Maxwell H. Gluck Equine Research Center, University of Kentucky,
Lexington, KY 40546-0099.

Supported by the National, Alabama, Arizona, Arkansas, Charles Town WV, Florida,
lowa, Kentucky, Louisiana, Michigan, Minnesota, Nebraska, Ohio, Oklahoma, QOregon,
Pennsylvania, Tampa Bay Downs, Texas, Washington State, West Virginia, Ontario,
and Canada Horsemen's Benevolent and Protective Associations.



TOBIN DRUGS, MEDICATIONS AND PERFORMANCE ALTERING SUBSTANCES, KEENELAND, OCT 12 05 PAGE 2

1/ Summary:

Racing has been testing for drugs and medications since about 1903: Racehorse
testing is thus by far the longest established, broadest in scope and most sensitive drug
testing performed on earth. Racehorse testing is also performed within an extremely
stringent regulatory context, and my understanding is that many of our constitutional
protections as US citizens are inoperative in the racing environment. Racehorse testing
is also remarkable “clean” and the incidence of deliberate use of performance affecting
substances seems to be very small indeed.

There are good reasons for all of the above: it is empirically clear that medication is
highly likely to influence the performance of racing horses, although the scientific
evidence for this is less than overwhelming.

In the mid nineteen eighties, the use of high potency drugs was not particularly well
controlled. Following a directive from the Kentucky State Racing Commission, an
interdisciplinary team at UK adapted ELISA testing to racing chemistry; this proprietary
technology basically solved the problem of the abuse of high potency drugs in racing
horses and these tests are now marketed worldwide out of Lexington.

ELISA testing also allows highly sensitive detection of trace amounts (“tail ends”) of
therapeutic medications, environmental and dietary substances. In the nineties,
following another Racing Commission directive, the Gluck program pioneered the basic
research that underpins the evolving and increasing use of “threshoids” in racing
regulation.

Advances in testing are research driven. Once a medication is called, its use drops
dramatically, to close to zero, but not quite zero; it appears that there are always people
ready to try a medication that worked for them or for a colleague or rival in the past.

Overall, the rate at which medication violations are reported in racing is extremely small.
For example, from 1995 — 1999 there were about 3 /100,000 samples for ARC{ Class 1
violations when trace identifications of dietary and environmental substance are taken
out of the mix. By Far the most commonly identifications reported are “traces” of
therapeutic medications, dietary and environmental substances.

The ease with which “traces” of therapeutic medications, dietary and environmental
substances can be detected using current testing technology is leading scientists and
regulators away from the old “Zero Tolerance” approach, which many authorities now
see as outdated, to regulatory limits or thresholds.

Future challenges include developing effective regulatory methods for the newer high
technology products such as erythropoietin, and regulation of the classic low-tech
approach of "milk-shaking"”.
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2/ Background and Definitions:

There are at least 10 million known chemical substances and 4,000 or more prescription
medications. Regulators in the United States, therefore, divide drugs and medications

into two major groups:

The largest group comprises "Performance-enhancing substances”, whose presence
in a horse is viewed with great regulatory concern. Testing for these substances usually
proceeds at the highest ievel of sensitivity possible; so-called "zero-tolerance" testing.
About 850 or so substances are classified by the Association of Racing Commissioners
International  (ARCi) Uniform Classification System for Foreign Substances as
potentially performance enhancing in a five class system, the most complete listing of
such substances available (http://www.arci.com/druglisting. pdf).

The second smaller group comprises the "therapeutic medications”. There are
approximately 50 plus of these used therapeuticaily in horses in training (Table 1).
Since about 2000, it has come to be accepted that we must set “limitations” on testing
for therapeutic medications. These limitations are variously called thresholds or
reporting levels, or decision levels (California) depending on the semantic preference
of the jurisdiction.

Table 1. Therapeutic Medications Routinely Used and Identified as Necessary by the
Veterinary Advisory Committee: (Racing Medication and Testing Consortium (RMTC)
draft list of therapeutic medications, 2005)

1. Acepromazine 18. Flunixin 35. Phenylbutazone
2. Albuterol 19. Fluprednisolone 36. Phenytoin

3. Aminocaproic Acid 20. Fluphenazine 37. Prednisolone

4. Atropine 21. Furosemide 38. Prednisone

5. Beclomethasone 22. Glycopyrrolate 39. Procaine Peniciliin
6. Betamethasone 23. Guaifenesin 40. Pyrilamine

7. Boldenone 24. Hydroxyzine 41. Ranitidine

8. Butorphanol 25. Isoflupredone 42. Reserpine

9. Cimetidine 28. Isoxsuprine 43. Stanozolol

10. Clenbuterol 27. Ketoprofen 44. Testosterone

11. Cromolyn 28. Lidocaine 45. Triamcinolone
12. Dantrolene 29. Mepivacaine 48. Trichlomethiazide
13. Detomidine 30. Methocarbamol

14. Dexamethasone 31. Methyiprednisolone

15. Diazepam 32. Nandroione

16. DMSO 33. Omeprazole

17. Dipyrone
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3/ History:

Up to 100 years ago there was little concern about the use of medication in racing
horses, particularly in North America. The 1800s had seen the purification of cocaine
and morphine and availability of these substances made the acute stimulant medication
of racing horses a reality. Around the turn-of-the-century (1890-1910), a number of
American trainers went to Europe, taking with them the new American medications. As
a group, they were so successful that they became known as the "Yankee Alchemists”.

Fig. 1. Carl Vernet, France, early 1800's.

In the early 1900s the Honorable Mr. George Lambton, the leading English trainer of his
time, grew tired of losing to the "Yankee Alchemists”, as he soon grew tired of politely
requesting the English Jockey Club to do “something” about the problem. He therefore
purchased some American "dopes”, and publicly announced that certain horses in
certain races were going to be, well, shall we say, "medicated”. These activities soon
got the Jockey Club's attention, and in 1803 the medication of a racing horse was made
an offense against the rules of racing in England. The record is silent as to how these
rules were to be enforced, but the prescribed punishment was to be "ruled off the turf’, a
punishment still in place in parts of the English speaking world.
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Somewhat farther from home, a trainer by the name of James Keene was also having a
very good run in Russia. This came to an abrupt hait one day, when Mr. Keene was
met in the paddock by a Russian racing official, followed by Russian chemist, complete
with a basket of frogs. Some saliva was taken from Mr. Keene's horse, and presumably
force-fed to the frog, which then behaved in a most un-frog-like way. Mr. Keene's horse
was duly declared "positive"; shortly thereafter, Mr. Keene left Russia and returned to
Kentucky, where he founded a farm called Keeneland.

Classic analytical race testing as we know it started in France in the early 1900s; in
1935, Mr. William Woodward sent Dr. Catlett, a veterinarian, and Dr. Morgan, a chemist,

Florida and set up the first US drug testing lab; later the New York Racing Commission
opened a racing chemistry laboratory on the10th ficor of a building on Chambers Street
in Manhattan. Mr. Robert Vessiney, likely working today as we speak at Truesdail Labs
in Tustin, California, started there in 1941 under Dr. Charles Morgan; in 1947 the
Association of Official Racing Chemists was formed.
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As testing improved those individuals seeking an ‘opiate edge” began to use the more
potent and thus more difficult to detect opiates. The unnamed but highly potent opiate
at the far left of the above family of dose response curves is etorphine, or “elephant
j . Etorphine is one of the most potent opiates known and at the time that this figure
was published in “Drugs and the Performance Horse”, there was no test availabie that
could detect it. This figure aiso shows, for one family of substances, the 10,000 fold

This great increase in the potency of medications
being used in horses set the stage for the development of ELISA Testing, as we will
discuss.

Horses can also be medicated to win by relaxing them, and allowing the horse to run its
best possible race. The widely used tranquilizer acepromazine, and any number of
related or equivalent agents, have been used in this way.

Improving a horses ‘wind” by opening its airways through the use of bronchodilators
may also improve the performance of horse, and especially one that js sub-clinically
broncho-constricted. In this regard, at one time the best selling ELISA test was a
particularly good bronchodilator test
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Fig. 3. Mr. Robert Vessiney, Truesdail Labs, Tustin, CA, circa 2000. His working
career, including this week, began in 1941 at the NY Commission Laboratory on
Chamber St Manhattan, and spans virtually the entire history of US racehorse testing,
which started about 1935 in Florida and New York under Dr. Charles Morgan.

4/ Can Drugs/Medications Influence the Outcome of a Race?

Orugs and medications can be used to influence the outcome of races in a number of
ways. Acute stimulant medication is the administration of a stimulant substance to a
horse shortly before post. Among the especially useful agents in this area are the
opiates, which have long been used in racing horses, and also the amphetamine like
stimulants, especially methylphenidate (Ritalin). All of these have been widely used, the
opiates likely for hundreds of years, and presumably particularly so when testing for
these agents was not available.

Fig. 4
Locomotor Responses to Fentanyl
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Fig. 8

The difficulty with trying to scientifically demonstrate performance effects of drugs in
small numbers of horses is that the drug needs to produce a positive performance effect
of about the same magnitude as Secretariat’'s win at Beimont to meet the lowest level of
statistical significance acceptable in science. This is a considerable experimental
challenge; another way of looking at this is that successful horse trainers make far more
subtle and discriminating judgments than most scientists, of which | think there is no
doubt whatsoever.

Veterinarians certify horses as being sound in "wind and limb"; obviously medications
that can affect these parameters have the potential to affect the both the presentation of
a horse and also, presumably, the results of the uitimate performance analysis, the
outcome of a race. By the mid-nineteen eighties the use of highly potent drugs and
medications such as fentanyl (Sublimase)} and etorphine had created a considerable
problem for race testing.

5/ 1988: The Introduction of ELISA tTesting:

In the mid-1980s, race testing was for all practical purposes dependent on a primary
screening technique called Thin Layer Chromatographic (TLC) screening.  This
technology was not particularly sensitive, and in the mid-1980s some horsemen were
reportedly using high potency narcotics, stimulants, bronchodilators and tranquilizers
with impunity. In 1985 we were requested (directed?) by the then Kentucky State
Racing Commission to "fix this problem". The solution that we came up with, ELISA
testing for high potency drugs and medications, is in place around the world today, and
is evidenced here in Lexington by a thriving concern, Neogen Corp, on Nandino
Boulevard, employing 100 people bringing in about US $30 million a year into Lexington

(not ali through ELISA tests/ www.neogen.com/forensicordering.htm).
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Fig. 9

ELISA stands for Enyme Linked ImmunoSorbent Assay, ELISA

Simply put, an ELISA test is a variant on the home pregnancy test technology. H
requires a drop of urine; it can be performed relatively rapidly, it is/can be highly
sensitive and can be read by eye. When ELISA testing was first introduced, the
problem was to keep the technology from "putting down” too many trainers, especially in
those jurisdictions that had frozen “back samples”. Let me simply say that this was a
trying time for me professionally, but matters eventually settled down and, as |
indicated, ELISA testing is the backbone of drug screening worldwide today.

Fig. 10

This is a 96 well ELISA plate in which the full blue color has been developed. The clear
wells on the left hand side are the positive controls containing calibration standards. All
of the other wells represent ELISA “negative” urine sampies. A track ELISA positive
would show up as a clear well in the middle of the blue samples, a so called “whiteout”,
or an ELISA “positive”.

An ELISA test will usually detect about 5ng/mi (or 5 parts per billion) of drug or drug
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metabolite in the sample. Some tests are 10 fold more sensitive, detecting down to the
high parts per trillion. To put these figures in perspective, one part per billion is one
second in your life if you are 32 years old.

To put the matter of testing sensitivity in regulatory perspective, a sure prescription for
regulatory friction/problems is a therapeutic medication (or a dietary or environmental
substance) given at higher doses to horses, excreted efficiently in urine, and being
tested for by an analyst with a highly sensitive ELISA test with no threshoids/decision

levels in place.

Finally, we must always remember that an ELISA test simply binds to and "sees” one
side/surface of the medication molecule. Therefore, while an ELISA “negative” is
almost certainly a true negative, an ELISA test will interact with many substances other
than the drug in question; As such, the rule with an ELISA “positive” is that it can always
be, by definition, a “false positive”. Which is, of course why, chemists perform Mass
Spectral confirmations.

6/ Mass Spectral Confirmation:

While ELISA screening/testing is fast and highly sensitive, it is, as set forth above, far
from specific. The second and absolutely critical stage step in the testing process is
Mass Spectral confirmation. In this step, the molecule is isolated and its precise mass
measured, and the molecule is also broken into a series of fragments. Both the mass
and relative proportions of these fragments (the fragmentation pattem) are specific for
the given drug, and are then matched with known controls/standards and run through
the system. A full scan mass spectrum, with appropriate matching controls, is the gold
standard in drug testing, and is considered definitive evidence for the presence of the
substance in the sample in question. Independent replication of the primary findings in
the “split” or ‘referee” analysis usually neutralizes any challenges in the area of
chemistry.

Fig. 11 Fig. 12
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Comparison of Mass Spectra of a post-race etorphine and an authentic standard. The
lower figure shows the mass spectrum of an authentic etorphine laboratory standard.
Note the molecular ion at mass 483, the base peak at mass 272 and the various other
ions of the standard or control spectrum. Note the very close correspondence of the
standard or control mass spectrum with the mass spectrum of the material recovered
from the post-race sample, indicating that the material recovered is indistinguishable
from authentic derivatized etorphorphine.

7/ "Zero Tolerance” Testing

“Zero Tolerance” testing is not testing down to “Zero” molecules, which no chemist can
accomplish, but rather testing to the Limit of Detection (LOD) of the best available
technology. While this may be an entirely appropriate approach for performance
altering substances which have no place in racing, it is absolutely not considered
appropriate for therapeutic medications. Therapeutic medications are substances used
to maintain the health and welfare of horses, and to arbitrarily change the sensitivity of
testing for these agents depending on either the whim of the chemist or the just now,
today, availabiiity of an improved technology is entirely inappropriate, as we will see
from review of the basic mathematics of medication dosing and elimination.

8/ Medication Dosing and Elimination:
When you administer a dose of phenylbutazone to a horse, you administer more

phenylbutazone molecules than there are stars in the known universe, that is about 6
followed by 21 zeros molecuies. This is a very large number of molecules indeed.

Fig. 14 Phenylbutazone Elimination
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The horse will eliminate the bulk of this dose of phenylbutazone quite rapidly. |If
phenylbutazone in the horse has a 7.22 hour half-life, 50% of the drug will be eliminated
by 7.22 hours post dosing, 75% by 14.5 hours post dosing, 87.5 by about 22 hours post
dosing, and exactly 90% by 24 hours post- dosing. At the end of day 1, when 80% of
the drug is eliminated, the pharmacology of the drug is gone, but you stili have &
followed by 20 zeros worth of phenylbutazone molecules in the body. Every day
another 90% of the drug in the body will be eliminated, and other zero drops off, but if
the chemist really wants to look, he or she can well find traces of the medication or its
metabolites for 14 days post administration, a time post-administration detection that
even the most conservative chemists and regulators generally do not wish to pursue an
identification. However, the question now arises of when, precisely, should the chemist
stop pursuing these traces?

8/ Thresholds, Including “No Effect Thresholds” (NETs):

The answer to this question is simple; the chemist should stop pursuing these traces
precisely when hefshe is told to stop. It is, however, slightly more complicated to
determine the exact point at which the chemist should be toid to cease and desist.

We approached this question experimentally in the Gluck Equine Research Center
during the second half of the nineties. Simply put, we administered decreasing doses of
local anesthetics to horses until we saw no local anesthetic effect, which gave us the No
Effect Dose. Then we measured the concentrations of the drug, actually its metabolites,
in the urine, and the concentrations we came up with are obviously not associated with
any pharmacological effect. These concentrations then become “No Effect Thresholds”
in urine for the specific therapeutic medication, and the chemist is advised not to test
below these concentrations, plus an added safety factor.

Fig. 15 Fig. 18
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We presented this scenario hypothetically in 94/95, and then started the actual research.
We were immediately very vigorously attacked from conservative quarters, anonymously
and libelously. In 86 one of these libelous letters surfaced signed by Mrs. Donna Ewing
of the lllinois Hooved Animal Humane Society. The University shall we say, "encouraged”
me to sue, which | did, and Mr. Davis was my attorney. While the suit was eventually
dropped, it had the desired effect of silencing the complaining parties, who have not been
heard from since. More to the point, we completed the research and published it in the
refereed scientific literature. By the year 2000, the intellectual concept and more
importantly, the actual word “thresholds” became more or less "safe" for an exceptionally
courageous racing administrator to allow past his (or her) lips.

The concept approach of “Zero Tolerance” was to some extent officially voted out of
favor and “off the regulatory island” in the gpening paper of the International Conference
of Racing Analysts and Veterinarians (ICRAV) 2000 at Cambridge, England. in this
paper Professor Robert L. Smith addressed the concept of "Zero Tolerance”, which he
considered a “fading illusion”, and reviewed the events ‘which are increasingly
undermining the suitability of this approach” In his words: “The zero tolerance
approach” —-- “is in essence an illusion in which the magician is the racing chemist’.
and he continued that “The Zero Tolerance approach is both philosophically and
pragmatically unsound” — “The goal for the future integrity of racing is to develop
REPORTING LEVELS for therapeutic substances based upon rigorous analysis of their
pharmacological and pharmacokinetic properties and using an appropriate model”.

10/ "Withdrawal Time Guidelines":

Let us now move from the entirely theoretical and illusionary concept of “Zero
Tolerance” to practical horsemen’s concerns. A “threshold” or a “reporting level” is a
concentration value (say, for example 10 parts per billion in urine ) that has, in the larger
scheme of things, little actual reality for horsemen, since a horseman cannot see 10
parts per billion of anything in horse urine. What the horseman needs are clear
transparent “withdrawal time guidelines™: i.e., guidelines as to when he should stop
administering the medication prior to post so that the blood or urine “"reading” comes in
below the threshold, whatever the particular threshold may be.

This question may actually be considerably more difficult to answer than the threshoid
determination. The only way to answer this question is again by actual experimental
determination, followed by field application. The medication product in question must
be specified, and the formulation, dose, route, and duration of administration specified.
The medication must be administered fo a significant number, hopefully at least 20-50,
of Thoroughbred horses in training, and the blood or urinary concentrations of the
parent medication or its principle urinary metabolite foillowed over time. The laboratory
performing analyses should be appropriately (American Association of Laboratory
Accreditation, A2LA) accredited, and have in place a validated quantitative method for

the threshold substance (http://hbpa.org/resources/MedicationPolicy pdf).

The data obtained must then be analyzed statistically, and hopefully fitted to a
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recognizable mathematical distribution. One can then use this distribution to tell
horsemen that if they administer the drug following X stipulation doses/days, and stop
administration at Y hours prior to post, there will be a Z probability of exceeding the
regulatory threshold. One of the things that everybody must understand is that if you
administer a medication at any time close to post, there is always a finite mathematical
probability of exceeding the threshold; all anybody can do is estimate as accurately as
possible the probability of an overage, and make sure that the risk is a risk that the

horseman can live with,

This finite probability of a therapeutic medication overage is most likely the reason that
regulatory authorities are often refuctant to be associated with “withdrawal time”
guidelines. While a 1/1000 risk of a “positive” may be an entirely acceptable risk for an
individual horseman in a small number of horses, if the authority approves a given
‘withdrawal time" it assumes responsibility for all 10-20,000 or more samples tested in
the jurisdiction, which increases the probability of problems 10-20,000 fold, or more if
the authority tests more than 20,000 samples.

At the personal level, in the current state of play it is extremely difficult to give useful
“withdrawal time information" advice. The number of factors which affect the withdrawal
time is very large indeed, and in the absence of a defined threshoid (“Zero Tolerance”
testing) it can be little more that a guessing game. Whenever t get a “withdrawal time”
estimate request, | try to make the uncertainties clear, and | always end with the
statement that "there are no guarantees in life, and that most certainly includes
withdrawal time estimates”.

The various factors that can affect “withdrawal times” are set forth in some detail in the
National Horsemen's Benevolent and Protective Association, Inc. Proposed National
Policy on Drug Testing and Therapeutic Medication. J Eq Vet Sci 23(1): 4-5, 18-40,

2003. (http://hbpa.org/resources/MedicationPolicy. pdf}

11/ The Kentucky Medication Rule:

Thirty plus years ago, when the long-standing Kentucky medication rule was formulated,
(even before | came to town), there were no thresholds or regulatory limits anywhere:
indeed there were very few, if any, quantitative methods. Under these circumstances
the Kentucky rule was clear, simple, effective and highly practical. You couid not run on
stimulants, depressants, local anesthetics, tranquilizers or narcotic analgesics, the
classic performance altering substances. However, the use of substances that were
perceived as therapeutic was permitted, with the goal of protecting the health and
welfare of the horse. This Kentucky rule weli fitted the regulatory technology then
available, and indeed is, | understand, very close to the rule currently obtaining in
human athletics. The fundamental rule has been in place for at least 30 years and, to
the best of my knowledge, has served the horses and horsemen of Kentucky well.
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12/ The Proposed Racing Medication Testing Consortium (RMTC) Rule:

It is a little curious that the proposed National RMTC rule has first chosen to take aim at
various jurisdictions relatively liberal use of Non-Steroidal Anti-inflammatories, (NSAls),
phenylbutazone and flunixin, on race day rules. in the first place, we should all clearly
understand that phenylbutazone and flunixin are basically nothing, more or less, than
horse aspirin. Aspirin is very rapidly eliminated by the horse, and is therefore not a
particularly useful medication in horses. Phenylbutazone and flunixin are full brothers fo
aspirin, and produce more or less the same effect. In particular, in our hands
phenylbutazone did not affect a horse's pain threshold, entirely consistent with our
understanding of this medication and our every day experience with aspirin.
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Such a re-evaluation would not be particularly surprising, because, to my knowledge,
there is no definitive scientific study that approaches addressing the question of a 24-
hour threshold of flunixin in the blood of a racing thoroughbred at the appropriate level
of rigor required prior to its introduction as & national rule.

13/ Further Reading:

1 www.thomastobin.com

2/ Thomas Tobin, "Drugs and the Performance Horse" by Thomas Tobin, 463 pages,
Charies C. Thomas, Springfield, lilinois, 1981. _

3/ Tobin T, Mundy GD, Stanley SD, Sams RA, Crone D {eds). Testing for Therapeutic
Medications, Environmental and Dietary Substances in Racing Horses, Proceedings of
Workshop, Lexington, KY, 220 Pages, 1995, [KY Ag Exp Sta #95-14-058]

6/ Smith R.L “The Zero tolerance approach to doping control in horse racing: a fading
iHusion?”: Proceedings of the 13t International Conference of Racing Analysts and
Veterinarians (ICRAV) Cambridge, United Kingdom, p 9-14, 2000.

Medication. Eq Vet Sci 23(1): 4-5, 18-40, 2003.
(httg://hbga.orq/resources/MedicationPolicv.pdf)
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8/ Neogen ELISA tests: www.neogen.com/forensicordering.htm

9/ Tobin T, Harkins JD, VanMeter PW, Fuiler TA: The Mare Reproductive Loss
Syndrome ll: A Toxicokinetic/Clinical Analysis and a Proposed Pathogenesis; Septic
Penetrating Setae. Intern. J. Appl. Res. Vet. Med., Vol 2 No 2 P 142 - 158,

2004. (www jarvm.com/articies/Vol2lss2/TOBINJARVMVoI2No2. pdf)
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Appendix #1

Association of Racing Commissioners International “Drug Positives”

8/16/2004 Thru 8/16/2005
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RCI Drug Postive Rulings From 8/1/2004 Thru 8/1/2005
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DRUGNAME

ACEPROMAZINE
ACETYLSALICYLIC ACID (ASPIRIN)
ALBUTEROL

AMINOREX
AMPHETAMINE
BENZOCAINE
BENZOYLECGONINE
BETAMETHASONE
BOLDENONE
BUMETANIDE
BUSPIRONE
BUTORPHANOL
CAFFEINE

CAFFEINE; THEOPHYLLINE
CAFTHEOBTHEOP
CARPROFEN

CELECOXIB

CIMETIDINE
CLENBUTERQOL
CROMOLYN
DANTROLENE
DESMETHYLPYRILAMINE
DESMETHYLPYRLAMINE
DETOMIDINE
DEXAMETHASONE
DEXTRORPHAN
DICLOFENAC
DIMETHYLSULFOXIDE
DIPHENHYDRAMINE
DIPRENOPHINE
DORMOSEDAN
EPHEDRINE
ERGONOVINE

EXCESS TCO2
FEXOFENADINE
FLUMETHASONE
FLUNIXIN
FLUNIXIN/PHENYLBUTAZONE
FLUPHENAZINE
FUROSEMIDE
GUAIFENESIN
GUANABENZ
HALOPERIDOL
HYDROCORTISONE AND MEVIPICAINE
HYDROMORPHONE
HYDROXYDANTROLENE
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CountOfDRUGNAME
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HYDROXYDETOMIDINE

HYDROXYETHYL PROMAZINE SULFOXIDE
HYDROXYLIDOCAINE
HYDROXYMEPIVACAINE

[PRATROPIUM

[PRATROPIUM BROMIDE

ISOFLUPREDONE

ISOXSUPRINE

KETOPROFEN

KETOROLAC

LASIX

LIDOCAINE

MEPIVACAINE

METHAMPHETAMINE

METHOCARBAMOL
METHYLPREDNISOLONE

MORPHINE

NAPROXEN

NAPROXEN POSITIVE

NAPROXENTHE

NAQUASONE

NORPSEUDOEPHEDRINE DESMETHYLPYRIL AMINE
0-DESMETHYLPYRILAMINE AND NORPSEUDOEPHEDRINE
PENTAZOCINE

PENTOXYFYLLINE

PERINDOPRIL

PHENYLBUTAZONE

PHENYOXYPHEN

PIRBUTEROL

POLYETHYLENEGLYCOL

PROCAINE

PROPANTHELINE

PROPRANOLOL

PSEUDOEPHEDRINE

PSEUDOEPHEDRINE And NORPSEUDOEPHEDRINE

PSEUDOEPHEDRINE AND NORPSEUDOEPHEDRINE AND DESMETHYLPYRILAMI

PYRILAMINE
RANITIDINE
SALICYLIC ACID
SALIX

TERBUTALINE POSTY
THEQOPHYLLINE

TOTAL CARBON DIOXIDE
TRIAMCINOLONE
TRICHLORMETHIAZIDE
TRIMETHOPRIM
TRIPELENNAMINE
UNKNOWN
VENTIPULMIN SYRUP
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Appendix #2

What can an attorney do?

Perhaps, it seems, quite a bit.
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Derby Mesgsage 71037

From: Terry Bjork
Date: Tue, 09 Aug 2005 09:18:00 -0500 _
Subject: Illinois Racing Board slaps Drysdale with suspension

In & racing development that some (well, me) thought would

never come, Neil Drysdale is finally going to do some suspension
time for the drugs positive in Flying Dash after the 2002
Hawthorne Derby. Which was run in May that year.

As these of you whe were not in diapers at the time may recail,
Flying Dash won the race, but then tested positive for clenbutercl
and acepremazine. Drysdale immediately disputed the Ffindings,
saying (or lawyer saying) that Flylng Dash would have been passed
cut in his stall from that level of acepromazine, and there must
have been a mixup of test samples (though presumably any other
horse would also have been passed out, thus nowhere near the test
karn), and stuff like that. The usual.

Well, the dispute dragged on and on, with Mr. Drysdale and his
lawyer Mr. Papiano (sp?} beating the IRB to death with discovery
motions and other legal wrangling and who knows what, as it was
all kept pretty hush hush. Meanwhile, the IRB demanded the purse
meney back, and it didn't come, so they suspended the license of
Flying Dash's owner Mr. Bekiguchi (?), and then it did come back
and they reinstated Mr. Sekiguchi's license, and the money went
into mothballs in the horsemen's purse account, and the case
dragged on and on, and scmewhere in there Flying Dash died, and it
was almest cleared up last November any day now, really they
promised, but ... not quite!

Well, now in August of 2005, 3-1/2 years after the fact, comes

word that the last piece of the puzzle is in place for the purse

to finally be distributed. The IRB and Mr. Drysdale have finally
hit on a solution to end the stalemate. The original penalty that
was handed down in this case was 43 days suspended and a 32500 Ffine.
But of course there has been inflation since then, s¢ the new penalty
is 7 days and no fine (at least according to this source) . And
conveniently, the 7 days gsuspension corresponds to the So Cal dark
week in December, between the end of the Hollywood meet and the
beginning of Santa Anita, so as to inconvenience Mr. Drysdale as
little as possible.

"Mz. Drysdale - hold out your hand!"
slap!

Let that be a warning to evildoers everywhere - don't you be
trying te drug those horses in Illincis!

News is at the very bottom of this article:
http://www.drf.com/news/article/ 67495, html

P53 - No news on how much Mr. Drysdale or the taxpayers of Illinois
spent in lawyer fees to resoclve this.

\ttp://www.racing saratoga.ny.us/posts/71037. htmi 8/11/05
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Appendix #3

An Overview of Foreign Substance and Medication Violations and Penalties, 1995 to 1999
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Proceedings of the 13th fniernational Conference of Racing Anafysts cnndd Veterinarians, Cambridge, (K

MEDICATION VIOLATIONS AND PENALTIES FOR RCI CLASS 1,
2 AND 3 FOREIGN SUBSTANCES: A PRELIMINARY REPORT

W. G. Carter, J. M. Bosken, j. Boyles, L. Dirikolu, J. D. Harkins, C. Holtz,
C. G. Hughes, W. Karpesiuk, A. F. Lehner, A. Newell, W. E. Woods,
K. Walters*, A. Chamblin*, M. Fisher’ and T. Tobin

The Maxwell H Gluck Equine Research Center, Depurtment of Veterinary Science, 108 Gluck
Equine Research Center, Lexington, Kentucky 4054G-0099; *Association of Racing
Commissioners Intl, Inc., 2343 Alexandria Drive, Lexington, Kentucky 40504; TKentucky
Racing Commission, 4063 Iron Works Pike, Lexington, Kentucky 40511, [SA

ARBSTRACT

This report summarises and analyses the
Association of Racing Comumissioners International
(ARCI) Class 1, 2 and 3 foreign substances
identifications, suspensions and penalties reported
which were levied from 1995 to 1999 in Califormia,
Canada, Florida, Kentucky, Louisiana, Maryland,
New York and Ohio.

The introduction of new tests was a factor in the
increased frequency of individual identifications: 56
for clenbuterol (RCI Class 3) and 23 for metaraminaol
(RCI Class 1). Environmental contaminants were
also highly represented, 16 identifications For
morphine (RCI Class 1), 15 for benzoylecgonine
(RCI Class 1), and 21 for caffeine (RCI Class 2). The
third most commonly identified group was
therapeutic medications including 28 identifications
for lidocaine and 8 for mepivacaine, both RCI Class
2 agents. Among the RCI Class 3 agents, there were
35 idertifications for promazine, 30 for pyrilamine,
28 for albutercl and 22 for procaine.

These identifications are based on an estimatecl
one million samples tested. On this basis, the 62

Class 1 identifications represent a ‘call-rate’ of

about /100,000 sawmples. [f the potential
environmental  contaminants, morphine  and
benzoylecgonine, are eliminated, this rate is cut
approximately in half. The rue for Class 1
identifications in Thoroughbred racing is lower
thzn the 1/100,000 sample frequency found in
Standardbreds and  Quarter Horses. By any
stanclards, this is o low dentification rate.
Sinmifarly, the overall identification rate for Class
2 agenis is about 8/100,000 samples tested, und for
Class 3 agents it is 2/10,000 samples tested. The
overall identification rate for all Class 1, 2 and 3
agents is about 1/2,500 samples tested. These are

very low rates, and many ‘calls’ zpparenty
represent  residual  traces  of  therapeutic
medications.,

The data presented here show that horseracing,
and especially Thoroughbred racing, has a low
incidence of deliberate misuse of Class 1, 2 or 3
agenis. Additionally, there appear to be significant
differences between the rates for Thoroughbred,
Harness and Quarter Horse racing.

Review of the fine and penalty data shows that
the sanctions applied are less stringent than those
presented in the RCI guidelines. However, in view
of the relative rarity of Class 1, 2 or 3
identifications, and the fact that many repors
involve environmental contaminants or 'traces’ of
therapeutic medications, the penalties applied may
well be appropriate.

INTRODUCTION

The ‘Unitorm Classification Guidelines for Foreign
Substances and Recommended Penalties and Mocdle]
Rules’ (Anon 2000) of the Association of Racing
Commissioners International was first adopted in
August, 1991 in response to the McKinsey Report
(McKinsey ef al. 1991). These guidelines were
developed ‘to assist racing stewards, hearing
officers and racing commissioners in evaluating the
seriousness of alieged violations of medication and
prohibiled substance rules in racing jurisdictions’.
Each agent is pliced in a category ranging from
Class 1 (drugs with the highest potential o affect
perlormunce) to Class 5 (drugs with the least
potential o affect performance). Assignment of un
agent to a particular class is hased on: 1) the
pharmacology of the drug; 2) drug use patterns; and
3) suitubility (therapeutic vilue) of the drug. Class 1
agents include opiates, opium derivatives, synthetic
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Fg la: Violations for RCT Class 1

agenis  dn the  major
Jurisdictions from 1995 7ung

racing

*blank vaiue indicates that no ‘calls' were made in this state

Ohiv  Louisiana Calitornia New York Florida Canada Konlucky  Maryland

Fg 1b: Mean suspension days for RCY
Class 1 violations in the major racing
Jurisdictions from 1995- 1990

Fig Ic: Mean fines for RCIClass 1

B 2 ]
Ohie New York Lousiana Galitomiz’ Florida

"blank valve indicates that no ‘calls’ were made in

opioids and psychoactive drugs, amphetamines and
amphetamine-jike drugs as well as related drugs,
including but not limited 1o apomorphine,
nikethamide, mazindol, pemoling, and
pentylenetetrazol. These drugs have stimulant and
depressant actions that are likely to affect the
performance of the racchorse without any
therapeutic effects, Class 2 agents have a high
potential 1o affect performance. but less than the
Class I agents. Class 2 agents include psychotropics,
certain nervous system and cardiovascular system
stimulants, depressants  und neuronuscuiar

Canada Kentucky  Marylznd
this state

vivlations in  the major racing
Jurisdictions from 199571099,

blocking agents. Local anaesthetics thar are injected
are alsoe placed in this clasg because of their
increased potential 1o be abused as netve blocking
agents. Class 3 agents include bronchodilarors and
other drugs with primary effects on the autonoric
nervous  system, anti-histamines with sedative
propeities and some diuretics, They may or Imay not
have acceptable therapeutic use in racehorses. Class
3 agents have less potential 1o affect performance
than Class 2 agents,

The  ARCI also developed - penalry
recommendations for each class of drugs. For a
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Ciass | violation. the recommended penalty is 2
1-3 year suspension ancd a $35,000 fine with a loss
of purse, For a Class 2 violation, the recommended
penalty is & months 1o one year suspension and .
$1.500-$2,500 fine with a loss of purse. For a class
3 violttion, the penalty recommended is 2-6
months suspension and up to $1.500 tine with o
loss of purse.

These guidelines were designed to e w put of
a Nutional Medication Policy to Twing uniformity Lo
penalties and suspension days for offenders in
vurious jurischictions. In this communication we
review all RCI Class 1. 2 and 3 medication

Ohie  Mew York Louisiana Canada Florida  Maryland Kentucky

wicdations i the  major  rdcing

Sfrrisdictions fronr 19095 {904

violations reported by Culifornin (CA), Canada
(CAN)Y, Florida (FL), Kentucky (KY), Louisiana (LAY,
Muarybiind (M), New York (NY) and Ohio (QH).
The analysis was limited o RCL Class 1, 2 and 3
agents, and the number of violations per thousand
tests  were  caleulated  or estimated  for
Thoroughbred, Standardhred and Quarter Horse
races in each state.

MATERIALS AND METHODS

These data were retrieved from the ARCI darabase.
This is extremely extensive and, on occasions, the
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data available were either ambiguous or at odds Resurrs

with other information. In such cases, clirect

communication with the ARGl or Commissions  Rcy Class I agents

involved was undertaken to resolve ambiguities, A

search was performed for each chosen jutisdicion  Figure 1a shows the RCJ class 1 foreign substance
identifying the number of ‘calls' of Class L2and 3 calls' from 1995 1o 1999 in the major racing

agents from 1995-1999. Each search listed the
particular foreign substance invalved, the breed
(Thoroughbred, Standardbred or Quarter Horse),
amount of fine and the number of suspension days
levied. The results are presented in Figures 1 1o 3.

jurisdictions. The tota) number of Class 1 'calls’ in
these jurisdictions for this 5-year period was 62. Of
these, 12 were from Thoroughbred racing, 26 were
from  Standardbred racing and 24 were from
Quarter Horse racing.
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Of the 24 Quarter Horse identifications, 23 were
for metaraminol in Louistana. These identificatons
occurred over a short period of tme and were
associated with the introduction of a new test far
metaraminel.  This unusually  large number of
identilications presumably reflects the freguency of
use of this agent in the Quanter Horse populiation,
and the ame berween introduction of the method
and reporting of the first “idendfication’. To some
extent, this hurst’ of identifications is @ unique anel
onetime event,

Review of the remaining Class 1 calls’ shows
that 15 were for cocaine, presumably  as
benzoylecgonine, and another 16 were for
morphine, to yield a total number of ‘calls’ for both
of these agents of 31, exactly 50% of all Class 1
identifications. Given that both agents can
potentially occur as a result of environmental
contamination, it appears that at least some of
these Class 1 identifications may be due to
circumstances outside the control of the trainer.

The authors estimated that about 200,000 total
samples were tested and this vielded a ‘call’ rate for
Class 1 agents of about 6/100,000 samples. If
identification of morphine and benzoyiecgonine
(cocaine) is disregarded, the call rate is cur to about
3/100,000 samples. If the large number of
metaramino! identifications in Quarter Horse racing
in Louisiana is also removed, the call rate for RCL
Class 1 agents in Thoroughbred and Standardbred
racing drops to less than 1 1n 100,000.

Figure 1b presents the mean suspension days
associated with RCI Class 1 identifications.
Offenders for RCI Class 1 violations were
suspended in Ohio for an average of 3635 days,
Louisiana for 171 days, Calilornia for 79 days and
New York for 21 days. Among all the states that
suspended trainers for RCI Class 1 violations, Chio
clearty has the most rigorous policy.

Figure 1c presents the mean fines associated
with Class 1 identifications. Qhio levied an average
fine of $730 for a Class | violation, New York was
second and Louisiana third, with an apparent
average fine per violation of $7. Presumably, this
very modest tigure veflects a single fine spread over
the 23 violations lor metiraminol.

These penalties are much lower than the ARCI
recommended penalties of -5 years suspension
and/or a $3.000 fine for Class 1 violations.

RCI Class 2 agents

Figure 2a summarises the RCT Class 2 calls’ from
1995 o 1999. The most comumonly identified agent
was lidocaine, with 28 identifications distributedt
between Harness and Thoroughbred racing. This is
consistent with what we know of the pharmacology

and disposition of lidocuine. It is a local aneesthetic
with an appropriate use in horses in training and it
vields o relatively high urinary concentration of its

major  metaholite,  the  glucuronide  of
hvelroxylidocaine, and is readily detectable in post
e samples, Additionully, lidocaine is commonly
added 1o topical  over-the-counter  antibiotic
preparations to reduce the pain associared with ocal
inflammatory  responses  (Harkins o af 1998h).
Given these circumstinces, i is nol surprising that
lickocaine is the maost commonly identitied RCI Class
2 agent in North America and, as such, it was
targeted as a research priority by the Kentucky
Equine Drug Counsel research programme. (Harkins
et al. 1998: Tokin et al 2000, Dirikolu et al. 2001}

The next most commonly identified agent,
reported 21 times, was caffeine with identifications
distributed across the continent. Again, this is not
surprising becauvse caffeine is the most commonly
used psychoactive agent and is a common
environmental contaminant (Harking et @/ 1998a),

The third most commeonly reported agent was
mepivacaine, with 8 identifications, predominanty
in harness racing. Because mepivacidine iz an
important agent in the diagnosis of lameness in
horses, and is a legitimate therapeutic medication,
these identifications may well be residues of
medications. It is important to note that of the 3
Class 2 agents identified most commeonly, 2 are
legitimiate therapeutic agents and the other is a
commeon environmental contaminant (Harkins et al.
1999; Woods et ai. 2000).

Apart from these 3 agents, identifications of
Class 2 agents were sporadic and somewhal
localised. Harness racing in New York appeared to
be particularly well represented, yielding 6 of 7
buspirones, 3 of 3 nalbuphines, 2 of 2 imipranines
und one ketumnine. These identfications reflect
both frequent use and effective testing for these
agents.

Assuming that these identifications were made
in ahout 1,000,000 samples over 3 yeuars, the mw
iclentification  rute for Class 2 -culls' is about
8/100,000 samples analysed. Review of the New
York dat also suggests a large preponderance of
identifications in Hurness racing, compared with
Thoroughhred racing. Inspection of the buspirone,
imipramine, ketamine and nalbuphine
identification rates show that, of 13 identifications
reported in New York rmcing, 12 were made in
Hurness rucing and only one in Thoroughbred
racing.

Figure 2Zb presents cata on mean suspension
days related tor Class 2 agents. Lousiana had the
highest mean number of suspension duys (100),
whereas Canada and Marvland were lowest with 20
clays.
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Mean fines for Class 2 agents are presented in
Fgure 2c, which shows that the largest, about
$1,500, was levied in California, and the lowest
were levied by Florida and Maryland (30). The RCI
recommendlations are 6-12 months suspension and
a §1,500-%2,300 fine.

RCY Class 3 agents

Figure 3u presents the 251 Class 3 identifications by
state and breed. The most commonly identified
agent was clenbuterol (56 identifications), for
which 2 new and highly sensitive test was
introduced in May of 1998. Review of the data
shows that virtwally all of these identilications
occurred after May 1998 and presumably were
associated with the introduction of the new and
more sensitive  lechnology, which can  detect
clenbuterol for 28 days or longer after the last
administration. On the other hand, ne clenbuterol
identifications were reported in Canada during this
time, althouglt approximately one third of the otal
number of samples tested were from Canada.

The second most commonly identified agent
was promazine which is a tranquiliser used in
racehorses. While promazine, for which a highly
sensitive ELISA test exists, has not been sdied in
detail, it is less potent than clenbuterol and is
administered at relatively high doses. As such, this
relatively high rate is consistent with what we
know about the therapeutic use of this agent and
its relative ease of detection (Yang et @l 1988).

The next most commonly identified agent was
pyrilamine, which is common and for which a
highly sensitive ELISA test exists. Pharmacckinetic
data show that pyrilamine administered by any
route remains cetectable in the urine for 7 days or
longer. (Woods et al. 2001) Again, the relatively
high call rate js consistent with what is known
about the therapeutic use of this agent and its
relative ease of detection.

The next most commonly identified agent,
albutercl, is a therapeutic bronchodilator used
widely in racehorses. Throughout the survey,
California had in place a threshoid level for albuterol
of 1 ng/ml in wrine. Despite this, there were reports
of albutercl identifications in California. It is also
interesting to note that no identifications of albutero)
were reported in Canada during this period.

Procaine was the next maost conunonly reported
identification. Given the widespread therapeutic
use of procaine penicillin and its ease of detection
in post administration samples, this moclerate rate
of identification was encouraging. At one time
procaine. presumably from procaine penicillin, was
one of the most commonly reported post race
identifications (Harkins er al. 1996).

These data vielded an identificaton rate of
about 2/10,000 samples tested for Class 3 agents.

Figure 3b shows thai, for Class 3 agents, the
highest mean number of suspension days were 36
in Canada, 35 in New York, 23 in Ohio, 18 in
Kentucky and Florida, down 1o 8 days in Calilornia.
Figure 3¢ shows that the mean values for fines for
Class 3 infractions range from $1,000 in Florida to
$125 in Kentucky and Maryland.

DiscussIoN

The major variable influencing the rate of drag
dentifications was the introduction of new or more
sensilive tests. During this survey, a more sensitive
test (clenbuterol) and a new test {metaraminot)
were introduced and the number of identifications
for these agents increased dramatically.

The second factor influencing the identification
rate was the possible role of environmental
contamination. Approximately half of the Class 1
identifications were for mworphine and cocaine,
agents considered by some o be environmental
contaminants. Caffeine is also considered an
environmental contaminant and is  highly
represented in the Class 2 identifications. An ability
to distinguish between environmental contamination
and misuse of these agents would be very helpful to
the racing industry.

A third factor influencing the identification rate
appears 10 be venue. When the metaraminol test
was introduced in Louisiana, it detected abuse of
this drug in Quarer Horse racing, but not in
Thoroughbred or Standardbred racing. Similarly,
the data from New York seemed to suggest a much
greater rate of medication misuse among Harness
horses than among Thoroughbred horses, and the
reasons for this difference are not clear.

For those who are familiar with the therapeutic
medications used in horses in training, the
disposition characteristics and the sensitivity of
testing, there are few surprises in the pattern of
identifications or findings of residues of therapeutic
medications. When therapeutic agents are
administered at relatively large doses, excreted in
urine ar relatively high concentrations and for long
periods, and are sensitive to ELISA testing, these
agents will cleardy be among those most frequently
identified.

Among drug testing programmes, horseracing
has the longest established, most broad-based and
most highly sensitive system in existence. Among
the 500 RCI Class 1, 2 and 3 agents tested during
the period 19951999, 39 different substances were
detected a total of 389 times. Based on these
figures, the overall identification rate in these
jurisdictions was about 1/2,500 samples tested.
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Additionally, the identification  rate  in
Thoroughhred racing was substantiaily lower thap
in Harness or Quarter Horse racing.
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Viewpoint

New National Horsemen’s Benevolent and
Protective Association Proposed Medication Rules

n this issue, you will find a copy of the 2002 draft of
the National Horsemen's Benevolent and Protective
Association (HBPA} Proposed National Policy on Drug
Testing and Therapeutic Medication (pages 18-40), This
proposed policy represents a major revision and exten-
sion of the 2001 policy, first presented about 1 year ago.
The National HBPA and some of its local affiliates
have supported-fesearch on regulatory procedures for
therapeutic medications for close to 10 years. The sci-
entific contributions opened in the form of a major in-
ternational workshop Testing for Therapeutic
Medications, Environmental and Dietary Substances in
Racing Horses held at the Gluck Equine Research
Center in 1994. This workshop reviewed and endorsed
the long-standing Canadian approach of limited sensi-
tivity testing for therapeutic medications and environ-
mental and dietary substances.

After this workshop, the Nationa! HBPA and some
local HBPAs supported research designed to establish
the scientific validity of thresholds for therapeutic med-
ications. As part of this project, the HBPA also sup-
ported research programs in synthetic chemistry, a
program that now provides analytic standards to racing
chemists worldwide.

The HBPA also supported research to establish the va-
lidity of the thresholds approach to therapeutic medication
regulation. The thresholds approach is now well estab-
lished scientifically, as set forth in an invited scientific re-
view entitled “Testing for Therapeutic Medications:
Analytical/Pharmacologica! Relationships and Limitations
on the Sensitivity of Testing for Certain Agents.”!

Al the same time this scientific groundwork was
being laid, a number of states adopted the thresholds ap-
proach, starting with California in 1995. Following this
lead, the state of Ohio in 1999 formally adopted no
fewer than 31 thresholds for therapeutic medications
and dietary and environmental substances. In the fall of
2001. the American Association Equine Practitioners or-

Copyright 2003, Elsevier Inc.

All righls reserved
0737-N806/03/2301-0003 $30.00/0
doi: 1053/jevs.2003.6

ganized an Equine Medication Summit with the goal of
standardizing medication testing throughout the United
States. Contributing to this process, the National HBPA
drafted its first Proposed National Policy on Drug
Testing and Therapeutic Medication. This document
was the first detailed national policy ever proposed and
served as an initial template for approaches to identify-
ing a national policy in this area. This policy was pre-
sented then, and this draft is presented now, as a living
document that will change as knowledge concerning
therapeutic medications and their regulation increases.

The current HBPA proposed national policy repre-
sents a major expansion of the first draft of this docu-
ment. The policy now covers 30 Association of Racing
Commisssioners Internationai (ARCI) class 2, 3, and 4
therapeutic medications, and no fewer than 6 dietary or
environmental substances are identified.

Other major deficiencies of the field are also specif-
ically addressed. Terms are defined, the analytic stan-
dards made available courtesy of HBPA-supported
research are identified, a comprehensive listing of
worldwide thresholds for therapeutic medications is pre-
sented, and detailed analyses of the factors affecting
“detection times’ and “withdrawal time guidelines” are
also presented. All of this material is referenced, so that
if necessary, the original data sources can be identified.

This document makes clear that in equine medication
contro}, the devil is in the details. This document
overviews current practices throughout North America,
identifies the best and most practical approaches, and pre-
sents specific regulatory details for each therapeutic med-
ication. This proposed medication policy is, quite simply,
the most detailed, broad-based, and comprehensive re-
view of equine medication control in North America and
how this problem is currently being handled.

Caution: This Proposed National Policy on Drug
Testing and Therapeutic Medication, and the attached
appendices, should not be taken for anything other than
a “proposed policy” with supporting documentation.
Much of the regulatory information set forth in the sup-
porting documentation is, like this proposed policy it-
self. subject to change. The information contained in
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other industry professionals should always consult with
their veterinary advisors and/or the appropriate regula-
tory authorities when seeking information or guidance
with regard to the specific regulations or regulatory pro-
cedures in place in any individual jurisdiction at any
given time. _
On behalf of the National and local HBPA affiliates
who have made this research and this document possi-

ble, we remain,
Kent H. Stirling

Chairman, National HBPA Medication Committee Research

Remi Bellocq
Executive Director, National HBPA

Thomas Tobin, MVB, PhD, DABT
Professor, Gluck Equine Research Center
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1. EXECUTIVE SUMMARY

The National Horsemen's Benevolent & Protective
Association (National HBPA) herein presents its 2002
updated National Policy on Drug Testing and
Therapeutic Medication for Association of Racing
Commissioners International (ARCI) class 1, 2, 3, and 4
substances. This document defines the relevant terms and
sets forth the regulatory need and scientific basis for:

1.1 ZERQ TOLERANCE TESTING for performance-al-
tering substances that have no legitimate use in horses in
training or racing. This ZERQO TOLERANCE policy
also applies to prohibited practices, including but not
limited to administration of milkshakes, erythropoietins,
growth hormones, or unregulated shockwave therapy.

1.2 THRESHOLDS/REGULATORY LIMITS for sub-
stances recognized by racing jurisdictions and/or the
American Association of Equine Practitioners (AAEP)
as therapeutic medications for the horse. The thresh-
olds/regulatory limits herein are based on published sci-
entific research and/or thresholds/regulatory limits
adopted by one or more racing jurisdictions.

1.3 THRESHOLDS/REGULATORY LIMITS for the follow-
ing therapeutic medications: acepromazine, albuterol,
bupivacaine, butorphanol, clenbuterol, dantrolene, dex-
amethasone, flumethasone, flunixin, furosemide, gly-
copyrrolate, hydrocortisone, isoflupredone, isoxsuprine,
ketoprofen, lidocaine, meclofenamic acid, mepivacaine,
methocarbamol, methylprednisclone, naproxen, penta-
zocine, phenylbutazone, prednisolone, prednisone, pro-
caine, promazine, pyrilamine, and terbutaline.

1.4 THRESHOLDS/REGULATORY LIMITS for dietary
or environmental substances that are also ARCI sub-
stances, namely atropine, benzoylecgonine, caffeine,
morphine glucuronides, salicylic acid/salicylates and
theobromine.

1.5 SALIX (LASIX) CONTROL: Application of these
thresholds/regulatory limits for substances in urine re-
quires that Salix (furosemide, Lasix) administration be
controlled such that urinary dilution does not interfere

with testing,

1.6 WITHDRAWAL TIME GUIDELINES: The need for
practical withdrawal time guidelines keyed to the rele-
vant specific thresholds/regulatory limits set forth herein
is explicitly recognized. Research to establish the best
possible scientific basis for such withdrawal time guide-
lines should be a high prierity.

1.7 BLOOD TESTING provides a significantly superior
scientific basis for the regulation of therapeutic medica-
tion. All testing laboratories should have LC-MS or LC-
MS-MS instrumentation to optimize regulatory
practices through application of blood testing.

1.8 STANDARDS are proposed for administrative pro-
cedures, laboratory accreditation, the reporting of chem-
ical identifications and their quantitative determination,
independent analysis, and review, with an emphasis on
the importance of expert professional review.

1.9 RESEARCH: The development of new therapeutic
medications and analytical technologies means that the
specifics of this policy will evolve with time.

2. PREAMBLE

2.1 SCOPE OF THE POLICY: The Nationai HBPA
herein presents its National Policy on Drug Testing and
Therapeutic Medication for ARCI class 1, 2, 3, and 4
substances.

2.2 GOAL OF THE POLICY: The goal of this policy is to
harmonize medication policies and their regulation
across the United States. In approaching this goal, the
National HBPA has chosen to build on established reg-
ulatory precedent. Established regulatory precedent in-
cludes thresholds or regulatory limits, as set forth in this
and the previous draft of this document. This policy now
also explicitly sets forth the need for withdrawal time
guidelines keyed to the regulatory thresholds, as set
forth in Section 12.2 and Appendix I

2.3 REGULATORY PRECEDENTS FOR THE
POLICY: In presenting this document, the National
HBPA recognizes and endorses the approaches first set
forth in the long-established Canadian policy of limited
sensitivity testing for therapeutic medications, the
McKinsey Report (1991),' the National Thoroughbred
Racing Association Racing Integrity and Drug Testing
Task Force report (May 2002),2 and communications from
the Racing Medication and Drug Testing Consortiurn.
Beyond this, however, this documeni draws freely on
terms, definitions, and specific thresholds/limits/decision
levels/regulatory lirnits (hereinafter “threshelds/regulatory
limits™) already in place in North American racing juris-
dictions, including Arizona, Arkansas, California,
Colorado, Delaware, Fiorida, Idaho, Illinois, Indiana,
Iowa, Kansas, Kentucky, Louisiana, Maryland, Michigan,
Minnesota, Montana, Nebraska, New Hampshire, New
Jersey, New Mexico, Ohio, Oklahoma, Oregon,
Pennsylvania, Texas, Virginia, Washington, West Virginia,
Wyoming, Canada, and other national and international
jurisdictions.

2.4 TECHNICAL AND SCIENTIFIC BASIS FOR THE
POLICY: As set forth in this document, standardized na-
tional medication rules cannot be put in place without
access to appropriate analytical standards, validated an-
alytical methods, and appropriate research bases. In this
regard, the National and local HBPAs, in cooperation
with other groups, have supported research on the syn-
thesis of analytical standards, the development of vali-
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dated analytical methods, and the development of ap-
propriate research bases for many of the listed therapeu-
tic medications. This research base is summarized in the
attached scientific review (Appendix IX) and the scien-
tific papers that are referenced throughout the text and
listed in Appendix VIII.

2.5 ADMINISTRATIVE BASIS FOR THE POLICY: Horses
are commonly entered to race at 48 hours prior to post.
Where possible, the therapeutic medication policies pre-
sented here have been structured, or on revising should
be structured, so as to minimize interference with the
process of entering horses to race while preserving the
health and welfare of the horse.

2.6 DEFINITIONS: Central to any regulatory or scien-
tific process is the precise definition of terms. This doc-
ument, therefore, defines the refevant regulatory and
scientific terms and sets forth the regulatory need and
the best available scientific basis for this policy (super-
script letters throughout text refer to the definitions pre-
sented in Appendix II).

3. ZERO TOLERANCE TESTING POLICY ON PRO-
HIBITED PRACTICES AND PERFORMANCE-
ALTERING SUBSTANCES

3.1 ZERO TOLERANCE for prohibited practices, includ-
ing but not limited to administration of milkshakes, ery-
thropoietins, growth hormones, or unregulated
shock-wave therapy.

3.2 ZERO TOLERANCE TESTING for performance-al-
tering substances® that have no legitimate use in horses
in training or racing; for these substances, any quantity
detected is violative.

3.3 ZERO TOLERANCE TESTING means, in practice,
utilizing the most sensitive testing procedures available
that encompass the fuil scope and sensitivity of modern
analytical methods.

3.4 ZERO TOLERANCE TESTING, therefore, includes
the fullest possibie range of highly sensitive ELISA tests
and instrumental and other screening® and
confirmation® methods.

3.5 ZERO TOLERANCE TESTING for performance-altering
substances mandates vigorous research efforts to develop
highly sensitive tests for performance-altering substances.

3.6 ZERO TOLERANCE TESTING for performance-al-
tering substances, with the application of appropriate
penalties, is unequivocally supported and endorsed by
the National HBPA and all HBPA affiliates throughout
North America.

3.7 Endorsement of this ZERO TOLERANCE TESTING
approach is based on the assumption that all analytical re-

sults and proposed administrative actions shall be re-
viewed by appropriate experts. Within the limits of avail-
able knowledge and technology, innocent explanations of
the practices or substances in question shall have been rig-
orously examined prior to consideration of any regulatory
action.

4. TESTING FOR THERAPEUTIC MEDICATIONS

4.1 Therapeutic medications®" are necessary to pre-
serve the health and welfare of horses. The National
HBPA recognizes that horses in training, like all ath-
letes, may at times require the administration of certain
therapeutic medications to preserve their heaith.

4.2 The National HBPA specifically recognizes the role
of the AAEP in identifying substances as therapeutic
medications (Appendix III). The National HBPA further
recognizes, encourages, and supports the AAEP s role in
defining appropriate standardized therapeutic dosage
regimens© of these therapeutic medications with the pri-
mary goal of preserving the health of horses. These stan-
dardized therapeutic dosage regimens will also serve to
guide analytical chemists, pharmacologists, regulators,
and other industry professionals across the nation.

4.3 Zero tolerance testing, as established and set forth
above for performance-altering substances, is inappro-
priate for use in the regulation of therapeutic medication.
Zero tolerance testing can lead to the detection of in-
significant trace concentrations™ of therapeutic medica-
tions long after their therapeutic effects are over,
Additionally, zero tolerance testing continually increases
in sensitivity as analytical methods improve. As such,
zero lolerance testing is, by definition, inappropriate for
application to testing for therapeutic medications.

5. THE PROBLEM: LACK OF NATIONAL STANDARDS

5.1 In the absence of national standards, zero tolerance
testing for ineffective traces of therapeutic medications
or dietary or environmental substances/contaminants’ is
a significant problem that causes damage to the sport of
racing in the following ways.

5.2 First, and foremost, it damages the health and welfare
of horses through prohibition of the administration of
therapeutic medications, thereby interfering with proper
and humane preservation of the health of racing horses.

5.3 Second, it damages the reputation of racing through
media stories that are inaccurate or incomplete and that
unfairly and unnecessarily harm public confidence in
the integrity of racing,

5.4 Third, it damages the reputations of individual train-
ers by associating them in the minds of owners and the
racing public with supposedly improper medication
practices.
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5.5 Fourth, it causes damage to the reputations of af-
fected owners and, by extension, all owners, thereby dis-
couraging thetr participation in racing.

5.6 Fifth, individual regulators may ufilize tests of dif-
fering sensitivities for therapeutic medications, resulting
in industry-wide confusion and inequitable penalties,
further exacerbating these problems.

6. THE SOLUTION: NATIONAL THRESHOILDS/REGU-
LATORY LIMITS FOR THERAPEUTIC MEDICATIONS
AND DIETARY AND ENVIRONMENTAL SUB-
STANCES/CONTAMINANTS

6.1 The solution is for racing to adopt uniform national
testing standards, in effect, national thresholds/reguiatory
limits' for therapeutic medications, based on published
research and thresholds/regulatory limiis already in place
in Arizona, Arkansas, Califormia, Colorado, Delaware,
Florida, Idaho, llinois, Indiana, Towa, Kansas, Kentucky,
Louisiana, Maryland, Micligan, Minnesota, Montana,
Nebraska, New Hampshire, New Jersey, New Mexico,
Ohio, Oklahoma, Oregon, Pennsylvania, Texas, Virginia,
Washington, West Virginia, Wyoming, Canada, and other
national and international racing jurisdictions.

6.2 As set forth below, the National HBPA has sup-
ported research in these areas and has contributed to the
synthesis of a substantial number of specific equine
medication metabolites and analytical standards® re-
quired for quantification of analyte concentrations in
horse urine or plasma (Appendix IV). The National
HBPA, therefore, proposes the following uniform na-
tional thresholds/regulatory limits for various ARCI
class 1, 2, 3, and 4 substances.>?

6.3 Withdrawal Time Guidelines'; Thresholds/regula-
tory limits are concentrationsM of substances in biolog-
ical fluids above which regulatory processes may be
initiated. As a practical matter, however, horsemen need
“withdrawal time guidelines” keyed to the specific
thresholds/regulatory limits set forth hereafter. Current
availability of such information is very limited; this area
is, therefore, a high priority for research.

7. NATIONAL THRESHOLDS/REGULATORY LIMITS
FOR THERAPEUTIC MEDICATIONS

7.1 ARC] CLASS 2 THERAPEUTIC MECHCATIONS
Thresholds/regulatory limits in place in North America
for three ARCI class 2 local anesthetics are presented
below. All of these thresholds/regulatory limits are in
urine and are well documented in published research sup-
ported in part by the National and several local
Horsemen's Benevolent & Protective Associations
(Appendix V). No withdrawal time guidelines for these
local anesthetics keyed to these thresholds/regulatory lim-
its are currently available. To prevent the improper use of
synergistic combinations of local anesthetics (“cock-

tails™), these thresholds/regulatory limits will not apply if
more than one pharmacologically-related ARCI class 2
iocal anesthetic is detected. Thresholds/regulatory limits
for local anesthetics in blood are within current technical
capabilities and would better serve the industry.

7.1.1 BUPIVACAINE (LOCAL ANESTHETIC).
Target Analyte®: 3-hydroxybupivacaine. .
Threshold/Regulatory Limit: 5 ng/mL, from/in urine.

Ohio and Washington have adopted this threshoid/regu-
latory limit for bupivacaine, an ARCI class 2 therapeu-
tic medication. This thresheld/regulatory limit is well
supported by published research, and the target analyte,
3-hydroxybupivacaine, is commercially available.%®

Withdrawal Time Guideline: To our knowledge, no with-
drawal time guidelines keyed to a standardized therapeutic
dosage of bupivacaine at the above threshold/regulatory
lirnit are available at this time.

7.1.2 LIDOCAINE (LOCAL ANESTHETIC).
Target Analyte: 3-hydroxylidocaine.
Threshold/Regulatory Limit: 50 ng/mL., from/in urine.

Ohio and Washington have adopted this threshold/regu-
latory limit for lidocaine, an ARCI class 2 therapeutic
medication. This threshold/regulatory limit is well sup-
ported by published research.>!® The target analyte,
3-hydroxylidocaine, is a major urinary metabolite of li-
docaine in the horse and is commercially available.

Withdrawal Time Guideline: To our knowledge, no with-
drawal time guidelines keyed to a standardized therapeu-
tic dosage of lidocaine at the above threshold/regulatory
limit are available at this time.

7.1.3 MEPIVACAINE (LOCAL ANESTHETIO).
Target Analyte: 3-hydroxymepivacaine.

Threshold/Regulatory Limit: 10 ng/mL., from/in urine.

California, Washington, and New Mexico have adopted
this threshold/regulatory limit for mepivacaine, an ARCI
class 2 therapeutic medication. This threshold/regulatory
limit is well supported by published research.'’'2 The
target analyte, 3-hydroxymepivacaine, is a major urinary
metabolite of mepivacaine in the horse and is commer-
cially available.

Withdrawal Time Guideline: To our knowledge, no with-
drawal time guidelines keyed to a standardized therapeu-
tic dosage of mepivacaine at the above threshold/
regulatory limit are available at this time,

7.1.4 Five other ARCI class 2 therapeutic medications,
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namely diazepam (sedative), fluphenazine (long-acting
tranquilizer), hydroxyzine (anti-histaminic), ketamine
(tranquilizer/anesthetic), and reserpine (long-acting
tranquilizer) are recognized therapeutic medications
(Appendix IIT) for which no published thresholds/regu-
latory limits or withdrawal time guidelines are currently
available.

7.2 ARCI CLASS 3 THERAPEUTIC MEDICATIONS
Thresholds/regulatory limits in place in North America
for ten ARCI class 3 therapeutic medications are pre-
sented below. With the exception of clenbuterol, ail of
these thresholds/regulatory limits are in urine. Also,
with the exception of clenbuterol, no withdrawal time
guidelines keyed to these thresholds/regulatory limits
are available.

Recent research on blood testing supported in part by the
National and several local Horsemen’s Benevolent &
Protective Associations has presented data suggesting a
withdrawal time guideline of four days in blood serum
for clenbuterol.!® This research is apparently consistent
with in-house research from Ohio, New York, and
Pennsylvania. With regard to the other listed substances,
withdrawal time guidelines keyed to the indicated thresh-
olds/regulatory limits are needed for either the presented
urinary thresholds/regulatory limits or their equivalent
thresholds/regulatory limits in blood plasma or serum.

To prevent the improper use of synergistic combinations
of ARCI class 3 therapeutic medications (“cocktails™),
these thresholds/regulatory limits will not apply if more
than one pharmacologically related ARCI class 3 thera-
peutic medication is detected.

7.2.1 ACEPROMAZINE (TRANQUILIZER}

Target Analyte: 2-(1-hydroxyethyl) promazine sulfoxide
(HEPS).

Threshold/Regulatory Limit: 25 ng/mL, from/in urine.

California, New Mexico, Qhio, and Washington have
adopted this threshold/regulatory limit for acepro-
mazine, an ARCI class 3 therapeutic medication. The
target analyte 2-(1-hydroxyethyl) promazine sulfoxide

(HEPS) is a major urinary metabolite of acepromazine -

and is commercially available.>®

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of acepromazine at the above thresh-
old/regulatory limit are available at this time.

7.2.2 ALBUTEROL (BRONCHODILATOR).

Target Analyte: Albuterol.

Threshold/Regulatory Limit: 1 ng/mL., from/in urine.
California and New Mexico have adopted this thresh-

old/regulatory limit for albuterol, an ARCI ciass 3 ther-
apeutic medication. The threshold/regulatory limit for
albuterol in one unidentified American jurisdiction is re-
portedly 2 ng/mL in urine.?

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of albuterol at the above threshold/regu-
latory limit are available at this time.

7.2.3 BUTORPHANOL {(ANALGESIC).
Target Anaiyte: Butorphanol.
Threshold/Regulatory Limit: 10 ng/mL, from/in urine.

Ohio has adopted this threshold/regulatory limit for bu-
torphanol, an ARCI class 3 therapeutic medication.

Withdrawal Time Guideline: To our knowledge, no with-
drawal time guidelines keyed to a standardized therapeu-
tic dosage of butorphanol at the above threshold/
regulatory limit are available at this time.

7.2.4 CLENBUTEROQL (BRONCHODILATOR).

Target Analyte: Clenbuterol.

Thresholds/Regulatory Limits: 10 pg/ml, from/in
plasma/serum; 5 ng/mL, from/in vrine.

The 10 pg/mL. plasma/serum threshold/regulatory limit for
clenbuterol, an ARCI class 3 therapeutic medication, is
supported by published research!? and in-house research
{Ohio, New York) and is consistent with Canadian policy.
The 5 ng/mL urinary threshold/regulatory limit is sup-
ported by research performed at the University of
California, Davis, and is in place in California and
Washington. The threshold/regulatory limit for clenbuterol
in one unidentified American jurisdiction is reporiedly 10
ng/mL in urine.?

Withdrawal Time Guideline: Data suggesting a 4-day
withdrawal time and keyed to the 10 pg/mL
plasma/serum threshold for clenbuterol at a dose of (.8
tg/kg of Ventipulmin orally b.i.d. for 10 days are pub-
lished in the scientific literature.’® This research was
supported in part by the National and several local
Horsemen’s Benevolent & Protective Associations.

7.2.5 GLYCOPYRROLATE (BRONCHODILATOR).
Target Analyte: Glycopyrrolate.

Threshold/Regulatory Limit: 5 ng/mL, from/in urine.
Ohio has adopted this threshold/regulatory limit for gly-
copyrrolate, an ARCI class 3 therapeutic medication.
This threshold/regulatory limit is supported by pub-
lished Canadian research.

Withdrawal Time Guideline: To our knowledge, no
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withdrawal time guidelines keyed to a standardized
therapeutic dosage of glycopyrrolate at the above
threshold/regulatory limit are available at this time.

7.2.6 PENTAZOCINE (ANALGESIC).
Target Analyte: Pentazocine.
Threshold/Regulatory Limit: 50 ng/mL, from/in urine.

Ohio has adopted this threshold/regulatory limit for pen-
tazocine, an ARCI class 3 therapeutic medication.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized
therapeutic dosage of pentazocine at the above thresh-
old/regutatory limit are available at this time.

7.2.7 PROCAINE {LOCAL ANESTHETIC).
Target Analyte: Procaine.
Threshold/Regutatory Limit: 50 ng/mL, fromvin urine.

Ohio has adopted a 50 ng/mL threshold/regulatory limit
for procaine, an ARCI class 3 therapeutic medication.
This threshold/regulatory limit is well supported by
published research.'# Procaine penicillin is an important
therapeutic medication in racing horses. Development
of a blood/plasma threshold/regulatory limit for this
substance would likely permit its more effective use
closer to post than this currently in place urine thresh-
old/regulatory limit. Currently in place blood/plasma
thresholds/regulatory limits include 25 ng/mL in plasma
in Canada and 20 ng/mL in plasma in Pennsylvania,
with strict reporting requirements concerning the pre-
race administration of procaine penicillin.’s

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of procaine at the above urinary thresh-
old/regulatory limit are available at this time:

7.2.8 PROMAZINE (TRANQUILIZER).
Target Analyte: 3-hydroxpromazine.
Threshold/Regulatory Limit: 50 ng/mL, from/in urine.

Ohio has adopted this threshold/regulatory timit for pro-
mazine, an ARCI class 3 therapeutic medication. The
target analyte, 3-hydroxypromazine, is a major urinary
metabolite of promazine in the horse and is commer-
cially available 3¢

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of promazine at the above threshold/reg-
ulatory limit are available at this time.

7.2.9 PYRILAMINE (ANTIHISTAMINIC).
Target Analyte: O-desmethylpyrilamine.

Threshold/Regutatory Limit: 50 ng/mL, fromv/in urine.
Ohio has adopted a Thin Layer Chromatography thresh-
old/regulatory limit for pyrilamine, an ARCI class 3
therapeutic medication, estimated at 50 ng/mL. The tar-
get analyte, O-desmethylpyritamine, is a2 major urinary
metabolite of pyrilamine in the horse and is commer-
cially available 56.16-18

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of pyrilamine at the above threshold/reg-
ulatory limit are available at this time.

7.2.10 TERBUTALINE (BRONCHODILATOR).
Target Analyte: Terbutaline.
Threshold/Regulatory Limit: 10 ng/mL, from/in urine.

Ohio has adopted this threshold/regulatory timit for
terbutaline, an ARCI class 3 therapeutic medication.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of terbutaline at the above threshold/reg-
ulatory Jimit are available at this time.

7.2.17 Three other ARCI class 3 therapeutic medica-
tions, namely aminophylline (theophylline with
ethylenediamine, a bronchodilator). detomidine (anal-
gesic/sedative);, and xylazine (analgesic/sedative) are
recognized therapeutic medications (Appendix III) for
which no published thresholds/regulatory limits or with-
drawal time guidelines are currently available,

7.3 ARCI CLASS 4 THERAPEUTIC MEDICATIONS
ARCI ciass 4 substances have less ability to influence
the performance of horses, and many are recognized
therapeutic medications. Many are also readity detected
and regulated in blood as well as urine.

Because these substances have been detectable for many
years, most jurisdictions have fong-established regula-
tory policies for them. Beyond this. it should be made
clear that in certain jurisdictions some of these sub-
stances are accepted as therapeutic medications whose
administration on race day is approved by rule or statute.

At least part of the reason that certain of these substances
have been approved by rule, statute, or regulatory limit as
race day medications is the considerable technical diffi-
culty in establishing realistic “no race day medication”
thresholds/regulatory limits along with the associated
withdrawal time guidelines for these agents, as set forth
in detail in 7.3.4; Flunixin, 7.3.13: Phenylbutazone, and
Appendix I below.

This section of the medication policy recognizes these
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long-established regulatory precedents for ARCI class 4
therapeutic medications and simply lists regulatory poli-
cies and thresholds/regulatory limits currently in place.

7.3.1 DANTROLENE (MUSCLE RELAXANT).
Target Analyte: Dantrolene.
Threshold/Regulatory Limit: 100 ng/mL, from/in plasma.

Ohio has adopted this threshoid/regulatory limit for
dantrolene, an ARCI class 4 therapeutic medication, and
this threshold/reguiatory limit is also under review in
another state.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of dantrojene at the abave threshold/reg-
ulatory limit are available at this time.

7.3.2 DEXAMETHASONE (STEROIDAL ANTI-INFLAM-
MATORY).

Target Analyte: Dexamethasone.

Threshold/Regulatory Limit; 60 ng/mL, from/in urine.
Ohio has adopted this threshold/regulatory limit for dex-
amethasone, an ARCI class 4 therapeutic medication,
and this threshold/regulatory limit is also under review
in another state.

Withdrawal Time Guideline; To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of dexamethasone at the above thresh-
old/regulatory [imit are available at this time.

7.3.3 FLUMETHASONE (STEROIDAL ANTI-INFLAM-
MATORY).

Target Analyte: Flumethasone.

Threshold/Regulatory Limit: 10 ng/mL, from/in urine.

Ohio has adopted this threshold/regulatory limit for
flumethasone, an ARCI class 4 therapeutic medication,
and this threshold/regulatory limit is also under review
in another staie.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of flumethasone at the above thresh-
old/regulatory limit are available at this time.

7.3.4 FLUNIXIN (NONSTEROIDAL ANTI-INFLAMMA-
TORY).

Target Analyte: Flunixin.

Threshold/Regulatory Limit: 1000/500/100/10 ng/mL,
from/in plasma/serum.

New Mexico has adopted a 1000 ng/mL threshold/regu-
latory limit for flunixin, an ARCI class 4 therapeutic
medication. California has adopted a 500 ng/mL. thresh-

old/regulatory limit for flunixin. Ohio and Idaho have
adopted z 100 ng/mL threshold/regulatory limit for flu-
nixin, and this threshold/regulatory limit is also under
review in at least one other state. Pennsylvania has
adopted a 10 ng/mL threshold/regulatory limit for fiu-
nixin. Pennsylvania guidelines state that “flunixin at 1.1 -
mg/kg administered IV or PO [orally] 24 hours prior to
race day should not result in a violation.”!° This 100-fold
range in thresholds/regulatory limits for flunixin suggests
that the times prior to post that flunixin can be withdrawn
in each of these jurisdictions may also be very different.

Withdrawal Time Guideline: To our knowledge, other
than as set forth above for Pennsytvania, no withdrawat
time guidelines keyed to a standardized therapeutic
dosage of flunixin at the above thresholds/regulatory
fimits are available at this time.

7.3.5 HYDROCORTISONE (S_TEROIDAL ANTI-INFLAM-
MATORY).

- Target Analyte: Hydrocortisone.

Threshold/Regulatory Limit: 1000 ng/mL., from/in urine.

Ohio has adopted this threshold/regulatory limit for hy-
drocortisone, an ARCI class 4 therapeutic medication.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of hydrocortisone at the above thresh-
old/regulatory limit are available at this time.

7.3.6 ISOFLUPREDONE (STEROIDAL ANTI-INFLAM-
MATORY).

Target Analyte: Isoflupredone.

Threshold/Regulatory Limit: 60 ng/mL., from/in urine.

Ohio has adopted this threshoid/regulatory limit for
isoflupredone, an ARCI class 4 therapeutic medication.

Withdrawal Time Guideline: To our knowledge. no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of isoflupredone at the above thresh-
old/regulatory limit are available at this time.

7.3.7 ISOXSUPRINE (VASODILATORY}.

Target Analyte: Isoxsuprine.

Threshold/Regulatory Limit: 1000 ng/mL, from/in
urine.

Ohio has adopted this threshold/regulatory limit for
isoxsuprine, an ARCI class 4 therapeutic medication,
and this threshold/regulatory limit is also under review
in at least one other state. This threshold/regulatory limit
is supported by Canadian research.?

Withdrawal Time Guideline: To our knowledge, no with-
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drawal time guidelines keyed to a standardized therapeutic
dosage of isoxsuprine at the above threshold/regulatory
limit are avaitable at this time.

7.3.8 KETOPROFEN (NONSTEROIDAL ANTI-INFLAM-
MATORY).

Target Analyte: Ketoprofen.

Thresholds/Regulatory Limits: 100/50 ng/mL, from/in

plasma.

Ohio has adopted a 100 ng/mL thresholdfi'egulatory
limit for ketoprofen, an ARCI class 4 therapeutic medi-
cation, and this threshold/regulatory limit is also under
review in another state. California has adopted a 50
ng/mL threshold/regulatory limit for ketoprofen.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of ketoprofen at the above
thresholds/regulatory limits are available at this time.

7.3.9 MECLOFENAMIC ACID (NONSTERQIDAL ANTI-
INFLAMMATORY).

Target Analyte: Meclofenamic Acid.
Threshold/Regulatory Limit: 1000 ng/mL, from/in
plasma.

Ohio and New Mexico have adopted this threshold/reg-
utatory limit for meclofenamic acid, an ARCI class 4
therapeutic medication.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of meclofenamic acid at the above
threshold/regulatory limit are availabie at this time.

7.3.10 METHOCARBAMOL (MUSCLE RELAXANT).
Target Analyte: Methocarbamol.
Threshold/Regulatory Limit: 1000 ng/mL, from/in plasma.

Ohio has adopted this threshold/regulatory limit for
methocarbamol, an ARCI class 4 therapeutic medica-
tion, and this threshold/regulatory limit is also under re-
view in at least one other state.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of methocarbamol at the above thresh-
old/regulatory limit are available at this time.

7.3.11 METHYLPREDNISQLONE (STEROIDAL ANTI-
INFLAMMATORY),

Target Analyte: Methylprednisolone.
Threshold/Regulatory Limit: 1000 ng/mL, from/in urine.

Ohio has adopted this threshold/reguiatory limit for

methylprednisolone, an ARCI class 4 therapeutic med-
ication.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized
therapeutic dosage of methylprednisolone at the above
threshold/regulatory limit are available at this time.

7.3.12 NAPROXEN (NONSTEROIDAL ANTI-INFLAM-
MATORY).

Target Analyte: Naproxen.

Threshold/Regulatory Limit: 5000 ng/mL, fromfin
plasma/serum.

Idaho has adopted this threshold/regulatory Jimit for
naproxen, an ARCI class 4 therapeutic medication, and
this threshold/regulatory limit is also under review in at
least one other state. This threshold/regulatory limit is
supported by Canadian research.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of naproxen at the above threshold/regu-
latory limit are available at this time.

7.3.13 PHENYLBUTAZONE (NONSTEROQIDAL
ANTI-INFLAMMATORY}).

Target Analyte: Phenylbutazone,

Threshold/Regulatory Limit: 5000/3000/2600/2200/2000

ng/mL, from/in plasma/serum.

Arizona, California, Colorado, Florida, Idaho, Indiana,
Kansas, Louisiana, Michigan, Montana, Nebraska, New
Mexico, Ohio, Oklahoma, Oregon, Pennsylvania, Texas,
Washington, West Virginia, and Wyoming have adopted a
threshold/regulatory limit of 5000 ng/mL for phenylbuta-
zone, an ARCI class 4 substance, Arkansas and Minnesota
have adopted a threshold/regulatory limit of 3000 ng/mL
for phenylbutazone. Delaware, Maryland, New Jersey, and
Virginia have adopted a threshold/regutatory limit of 2600
ng/mL for phenylbutazone. lowa has adopted a thresh-
old/regulatory limit of 2200 ng/mL for phenylbutazone.
[linois has adopted a threshold/regulatory limit of 2000
ng/mL for phenylbutazone. Phenylbutazone is, by rule or
law, a race-day medication in Kentucky and New
Hampshire. According to the AAEP Guidelines for Drug
Detection Times, “a detection time of 48 hours is likely if
phenylbutazone has been administered in a multiple dos-
tng regimen and the threshold is 5 pg/mL. Single intra-
venous doses of 2 grams of phenylbutazone produce
plasma concentrations that are below the S jg/mL thresh-
old by 24 hours after the dose.”?!

Withdrawal Time Guideline: To our knowiedge, no
withdrawal time guidelines keyed to a standardized ther-
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apeutic dosage of phenylbutazone at any of the above
thresholde/regulatory limits are available at this time. Most
judsdictions apparently consider their thresholds/regula-
tory limits to be consistent with a 24-hour rule.

7.3.14 PREDNISOLGNE (STEROIDAL ANTI-INFLAM-
MATORY).

Target Analyte: Prednisoione.

Threshoid/Regulatory Limit: 1000 ng/mil, from/in

urine.

Ohio has adopted this threshold/regulatory limit for pred-
nisolone, an ARCI class 4 therapeutic medication.
Prednisclone is, by law, a race-day medication in Florida.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage of prednisolone at the above
threshold/regulatory limit are available at this time.

7.3.15 PREDNISONE (STERCIDAL ANTI-INFLAMMA-
TORY).

Target Analyte: Prednisone.

Threshold/Reguiatory Limit: 100 ng/mlL., from/in urine.

Ohio has adopted this threshold/regulatory limit for
prednisone, an ARCI class 4 therapeutic medication,
and this threshold/regulatory limit is also under review
in at least one other state.

Withdrawal Time Guideline: To our knowledge, no
withdrawal time guidelines keyed to a standardized
therapeutic dosage of prednisone at the above thresh-
old/regulatory limit are available at this time.

7.3.16 Nine other ARCI class 4 therapeutic medica-
tions, namely betamethasone (steroidal anti-inflamma-
tory), dembrexine (mucolytic), dipyrone (muscle
refaxant), guaifenesin (expectorant/muscle relaxant),
ibuprofen (nonsteroidal anti-inflammatory), methyler-
gonovine (vasoconstrictor), phenytoin (muscle relax-
ant), triamcinolone (steroidal anti-inflammatery), and
trichlormethiazide (diuretic) are recognized therapeutic
medications (Appendix III) for which no published
thresholds/regulatory limits or withdrawal time guide-
lines are currently available.

8. POLICY ON FUROSEMIDE AND OTHER AGENTS
USED TO PREVENT AND/OR TREAT EXERCISE-IN-
DUCED PULMONARY HEMORRHAGE (EIPH)
Medications to reduce the incidence of Exercise-
Induced Pulmonary Hemorrhage (EIPH) inciude
furosemide (Salix), aminocaproic acid (Amicar), car-
bazochrome, Premarin, and tranexamic acid. No EIPH-
related medication should be administered closer than 3

hours prior to post.

8.1 FURQSEMIDE Furosemide (as Salix} may be ad-
ministered on race day for the prevention or alleviation
(prophylaxis) of EIPH. Five states permit administration
of furosemide up to 3 hours prior to post. The recom-
mended dose of furosemide varies from 250 to 500 mg
by single intravenous injection. Optimal regulatory con-
trol of the use of furosemide is by quantification of uri-
nary specific gravity and serum furosemide con-
centrations. A violation of the furosemide rule may be
deemed to have occurred if the urinary specific gravity
is less than 1.010 and the serum concentration of
furosemide is greater than 100 ng/mL. Care should be
taken to ensure that regulatory samples are drawn from
the opposite side on which Salix was administered
(Appendix [, Section 7.2},

8.2 OTHER ADJUNCT MEDICATION FOR EIPH The
use of certain approved adjunct bieeder and other ad-
junct medications in combination with Salix should be
permitted. with appropriate information communicated
to the betting public. The use of adjunct prophylactic
medications such as aminocaproic acid (Amicar), car-
bazochrome, Premarin, and tranexamic acid should be
permitted at the discretion of the treating veterinarian, as
15 the practice in a number of jurisdictions.

9. POLICY ON DIETARY AND ENVIRONMENTAL
SUBSTANCES/CONTAMINANTS

For the purposes of this document, dietary and environ-
mental! substances/contaminants are ARCI substances
that unavoidably become part of the food supply or en-
vironment of the horse. Environmental and/or dietary
substances/contaminants that are also ARCI substances
include atropine, cocaine/benzoylecgonine, caffeine,
morphine/morphine glucuronides, salicylic acid/salicy-
lates, and thecbromine. A number of states have estab-
lished thresholds/regulatory limits for the foliowing
environmental contaminants:

9.1 ATROPINE
Target Analyte: Atropine. Threshold/Regulatory Limit:
10 ng/mL from/in urine,

California and New Mexico have adopted this threshold/reg-
ulatory limit for atropine, an ARCT class 3 substance.

Withdrawal Time Guideline: No withdrawal time guide-
lines, since these are neither relevant nor applicable to di-
etary and environmental substances/contaminants.

9.2 BENZOYLECGONINE
Target Analyte: Benzoylecgonine.
Threshold/Regulatory Limit: 150 ng/mL, in urine.

Ohio and Louisiana have adopted this threshold/regula-
tory limit for benzoylecgonine, the major urinary
metabolite of an ARCI class 1 substance and an environ-
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mental contaminant.2? This threshold/regulatory limit is
also under review in more than one jurisdiction.
Withdrawal Time Guideline: No withdrawal time guide-
lines, since these are neither relevant nor applicable to di-
etary and environmental substances/contaminants.

9,3 CAFFEINE
Target Analyte: Caffeine. Threshold/Regulatory Limit: 100

ng/mL. in urine.

Ohio and Washington have adopted this threshold/regula-
tory limit for caffeine, an ARCI class 2 substance and a
common environmenta! contaminant. This threshold/regu-
latory limit is welf supported by published research® and
is apparently in place in three other unidentified American
jurisdictions. This threshold/regulatory limit is aiso under
review in more than one jurisdiction.

Withdrawal Time Guideline: No withdrawal time guide-
lines, since these are neither relevant nor applicablé to di-
etary and environmental substances/contaminants.

9.4 MORPHINE GLUCURONIDES
Target Analyte; Morphine.
Threshold/Regulatory Limit: 100 ng/mL,, in urine.

Three thresholds/regulatory limits for morphine glhu-
curonides, the major urinary metabolites of an ARCI
class 1 substance, a not uncommon addition to human
foodstuffs as poppy seeds and also a potential environ-
mental contaminant, are in place in the United States. The
threshold/regulatory limit in one unidentified American
jurisdiction is 100 ng/mL,? and it is also under review in
another. In Louisiana, it is 75 ng/mL; a slightiy lower (50
ng/mL) limit is in place in Ohio. This threshold/regula-
tory limit is also under review in more than one jurisdic-
tion. These thresholds/regulatory limits are well
supported by more recent research from the Horseracing
Forensic Laboratory (HFL) in England,®* which shows
urinary concentrations of 110 ng/mL after administration
to horses of 2-¢ doses of poppy seeds containing 3 mg of
morphine per dose. These thresholds/regulatory limits are
dramatically lower than the 2000 ng/mL “cut-off” in
place in human workplace medication testing,'%24%

Withdrawal Time Guideline: No withdrawal time guide-
lines, since these are neither relevant nor applicable to
dietary and environmental substances/contaminants.

9.5 SALICYLIC ACID/SALICYLATES
Target Analyte: Salicylic Acid.
Threshold/Regulatory Limit: 750,000 ng/mL, from/in

urine.

Ohio, Texas, California, Washington and New Mexico
have adopted this threshold/regulatory limit for salicylic

acid, an ARCI class 4 substance. This is also the gener-
ally accepted international threshold/regulatory limit for
salicylates.

Withdrawal Time Guideline: No withdrawal time guide-
lines, since these are neither relevant nor applicable to di-
etary and environmental substances/contaminants.

9.6 THEQOBROMINE
Target Analyte: Theobromine.
Threshold/Regulatory Limit: 2000 ng/mL, from/in urine.

Ohio and Texas have adopted this well-established in-
ternational threshold/regulatory limit for theobromine,
an ARCI class 4 substance. This is also the generally ac-
cepted international threshold/regulatory limit for theo-
bromine.

Withdrawal Time Guideline: No withdrawal time guide-
lines, since these are neither relevant nor applicable to di-
etary and environmental substances/contaminans.

9.7 Scopolamine is an example of an ARCI class 3 di-
etary and/or environmental substance/contaminant for
which a threshold/regulatory limit is required.

10, POLICY ON TESTING LABORATORIES, ADMINIS-
TRATIVE PROCEDURES, AND ANALYTICAL FINDINGS

10.1 The Nationai HBPA policy on testing laboratories” is
consistent with those of ARCI and the North American Pari-
Mutuel Regulators Association (NAPRA) in that all testing
laboratories shall be accredited to American Association for
Laboratory Accreditation {(A2LA) standards, or
International Standards Organization (ISO)/Intemational
Electrotechnical Commission (JEC) 17025 standards, or
their equivalent, as set forth in Appendix VL

10.2 All administrative procedures associated with
medication violations should remain confidential until
completion of the entire administrative process.

10.3 These administrative procedures shall include a
split sample rule following the principles set forth in the
ARCI and NAPRA Model Rules.?647

10.4 For all analytical findings for target analytes with
thresholds/regulatory limits, the regulatory process shall
include determination of the concentration of analytes in
the test sample by 2 validated, peer-reviewed method?
or, failing that, the best available method.

10.5 If the primary laboratory reports the presence of a
target analyte at a concentration greater than the thresh-
old/regulatory limit, then the trainer or the trainer’s des-
ignated representative shall have the opportunity to
designate any laboratory accredited to A2LA or
ISO/IEC 17025 standards as set forth in 10.1 above as
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his or her “split sample” or “reference" laboratory to ob-
tain a quantitative® determination of the analyte. He/she
shall be free to request any additional testing of the sam-
ple, including genetic testing, as may be required to as-
sist in his or her defense and/or the authorities in their
review of the circumstances giving rise to the chemical
identification in question.

10.6 All quantitative results/reports shall include a sta-
tistical estimate of the MEASUREMENT UNCER-
TAINTY.S No target analyte shall be reported unless the
lower limit of the 95% CONFIDENCE LIMITT for the
measured concentration of the target analyte is greater
thar the threshold/regulatory limit.

11, POLKCY ON EXPERT PROFESSIONAL REVIEW

11.1 The National HBPA hereby endorses and supports
the 1995 recommendation of the ARCI that “all chemi-
cal findings in official test samples be subjected to a
documented review process by a veterinary pharmacol-
ogist prior to any reguiatory action.”

11.2 The National HBPA endorses the use of an inde-
pendent Equine Medical Director (EMD), as set forth by
the California Horse Racing Board. The EMD should
oversee implementation of the guidelines established
above and promote research aimed at identifying thresh-
olds/regulatory limits for therapeutic medications, di-
etary and environmental substances/contaminants. The
EMD should also contribute to the development of with-
drawal time guidelines for therapeutic medications and
educate the racing community at large on matters affect-
ing preservation of the health and welfare of horses.

12. FURTHER RESEARCH

12.1 BLOOD TESTING The National HBPA recognizes
that blood, as a regulatory sample, yields data that are,
in forensic terms, much more confidently interpretable
than urinary data. The National HBPA also notes that re-
cent advances in analytical chemistry, specifically LC-
MS and LC-MS-MS technology, increasingly make
possible the quantitative confirmation of therapeutic
medications in blood plasma and serum samples.

The National HBPA, therefore, recommends that all testing
laboratories have in place LC-MS or LC-MS-MS testing
technology to optimize regulatory practices for horse rac-
ing and to better preserve the health and welfare of horses.

Application of LC-MS and LC-MS-MS testing technol-
ogy will allow racing chemists to confirm and quantify
an increasing number of ARCI class 2, 3, and 4 thera-
peutic medications in blood, thereby avoiding many of
the problems associated with urine testing.

Urine testing does not allow confident interpretation of

the pharmacological significance of quantitative data
from urine because of the very large inherent variability
in urinary concentrations of therapeutic medications
and/or their metabolites (Appendix I, Section 4).

Quantitative blood data can be much more confidently -
interpreted than urinary data. The advantage for horses,
horsemen, and the industry at large is that vrinary find-
ings may be found to be without significance based on
negative or subthreshold quantitative data from the blood
sample, a very significant regulatory advance.!?

A further problern with urine testing has been that the
analytes detected in urine are often unique metabolites
of the medication in question. Analytical standards of
these metabolites can be difficult to obtain, of uncertain
chemical stability, and chalienging to quantify, all of
which lead to significant technical problems and diffi-
culties with quantitative urine testing.

On the other hand, the analyte detected in a blood test
is almost always the parent medication. Advantages of
this technique are that svitable standards are virtually
always available, these standards are generally stable,
and it is almost always easier to accurately recover and
quantify parent medications in blood than the more
complex and poorly characterized metabolites of un-
known stability identified in or recovered from urine.
This is a problem that has been specificalty addressed
by research supported by the National and local HBPAs
{Appendix V).

Additionally, to our knowledge, Salix administration
does not interfere with the detection or quantification of
any medication in blood plasma or serum, again leading
to more equitable regulation of therapeutic medication,

A further problem with urine testing is that some sub-
stances are slow to accumulate in urine and thus may be
nondetectable shortly after their administration. This
deficit in urine testing could be exploited through the ad-
ministration of performance-altering substances close to
post. Blood testing suffers from no such limitations and
can be a very reliable method of detecting the adminis-
tration of performance-aitering substances close to post.

In summary, because it avoids the many technical prob-
lems associated with urine testing, blood or serurn-based
testing provides a significantly superior scientific basis
for the regulation of therapeutic medication. As such,
blood-based testing has the potential to significantly ben-
efit horses, horsemen, and the industry at large.

On this basis, the National HBPA recommends and
strongly supports the accelerated implementation of LC-
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MS or LC-MS-MS blood testing technology for thera-
peutic medications, with the goal of avoiding the many
regulatory uncertainties inherent in urine testing.

12.2 WITHDRAWAL TIME GUIDELINES As set forth in
this National Policy on Drug Testing and Therapeutic
Medication, thresholds/regulatory limits are a critical
regulatory tool; thresholds/regulatory limits, however,
are not practically usable by most industry profession-
als. What industry professionals need are withdrawal
time guidelines keyed to the specific thresholds/regula-
tory limits in place in the jurisdiction.

A withdrawal time guideline is a suggested period before
an event during which administration of a medication
should cease in order to minimize the probability of ex-
ceeding the threshoid/regulatory limit for the substance.

All withdrawal time guidelines are “best estimates.”
Adherence to a withdrawal time guideline merely serves
to reduce the risk of inadvertently exceeding the thresh-
old/regulatory limit; it never guarantees that exceeding
the regulatory limit will not occur.

A more detailed definition of withdrawal time guide-
lines and their limitations is set forth under Appendix IL:
Definitions. A listing of “Factors Affecting Withdrawal
Times" is set forth in Appendix L

To our knowledge, the only scientifically weli-established
withdrawal time guidelines keyed to a standardized ther-
apeutic dosage and a specific regulatory limit currently in
place are those for clenbuterol in serum and flunixin in
serum Pennsylvania (7.3.4).1

In summary, the development of withdrawal time guide-
lines keyed to each specific in place threshold/regula:
tory limit and the appropriate standardized dosage
regimen for each therapeutic medication is a high re-
search priority.

12.3 The National HBPA recognizes that the specifics of
forensic testing and therapeutic medication and the sensi-
tivity and scope of analytical methods change with time.
Nothing in this policy shall be interpreted to preclude its
modification in the light of increasing knowledge about
the detection, actions, effects, and uses of performance-
altering substances and the capability of identifying ther-
apeutic medications or dietary or environmental
substances/contaminants in horses in training or racing.

APPENDIX |: FACTORS AFFECTING WITHDRAWAL
TIMES

It is important to allow an adequate withdrawal time be-
tween administration of a therapeutic medication and
competition. Withdrawal times, however, are affected by

a large number of poorly characterized or understood
factors. Any guideline, therefore, is unlikely to be inciu-
sive of all the possible variations that can affect a with-
drawal time in any individual horse.

The following, in approximate order of their impor-
tance, is a list of factors that influence withdrawal times.

1. Dose. Medications administered at gram doses (2 t¢
[0 g/horse) are much more likely to be detectable for
longer periods than medications administered at low
milligram doses (5 mg or lessfhorse).

Precaution: Be aware of the actual quantity, in grams,
milligrams, or micrograms per administration, of the
medications you administer,

2. Sensitivity of the testing process. Increasing the sen-
sitivity of a test by 100-fold or more is likely to greatly
extend {perhaps triple) the withdrawal time.
Precaution: If an ELISA test for an agent has been de-
veloped/introduced, a general rule is to at least double
the withdrawal time that was used prior to develop-
ment/introduction of the ELISA test.

3. Local testing procedures. Testing methods are not
standardized, so what constitutes a violation in one ju-
risdiction may not necessarily constitute a violation in
another. For example, Canada has limited sensitivity
testing for therapentic medications and certain Canadian
“detection times”V are shorter than the “detection times”
for the same medications in the United States.
Precaution: Because the Canadian authorities have lim-
ited the sensitivity of their tests for many medications,
all Canadian detection times should be treated with cau-
tion ocutside of Canada.

Note: The setting of a threshold/regulatory limit imme-
diately standardizes testing for that medication in all ju-
risdictions adhering to that threshold/regulatory limit.
Setting a threshold/regulatory limit immediately re-
quires the laboratory to put into place specific analytical
procedures that aliow it to quantify medication concen-
trations at the level of the threshold/regulatory limit.

4, Urine pH and volume. The pH of the urine (whether
the uvrine is acidic or alkaline) that the horse produces
post race can be a major factor (potentially 100-fold or
greater) in determining urinary medication or medica-
tion metabolite concentrations and, therefore, the with-
drawal time. While this factor is outside the control of
the horseman, it may play an important role in deter-
mining the withdrawal time and/or the significance of a
urinary finding. Urine may also be concentrated or di-
luted, depending on the state of hydration of the horse or
the presence of diuretics, which can also affect detection
and withdrawal times.
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Note: This potentially very large (100-fold or greater)
variability in the urinary concentrations of therapeutic
medications makes blood testing a much more equitable
forensic procedure than urine testing.

5. Route of administration. Oral administration can
greatly prolong withdrawal times. It may take up to 5
days for pills or tablets to pass through the intestinal
tract of a horse; a pill or tablet that breaks down slowly
in the intestinal tract can potenttally release medication
into a horse's system for 5 days. .
Precaution: Avoid oral administrations close to post.
Therapeutic medications that are administered close to post
should, where appropriate, be administered intravenously.

6. Frequency of medication use. Repeated or long-term
administrations of some medications, especially repeated
oral administrations, can greatiy extend withdrawal
times. Good examples of such medications include isox-
suprine and the acepromazine family of tranquilizers.
Precaution: Where possible, avoid repeated or pro-
longed schedules of administration.

Neote: The potential effect of repeated administrations
on detection times/withdrawal times is the reason that
withdrawal time guidelines must be keyed to the regula-
tory threshold, the formutation used, the daily dose, and
the number of days for which the medication is admia-
istered (see AAEP comments on phenylbutazone detec-
tion times, 7.3.13). All of these are veterinary matters
and, as such, should be specified by appropriately
trained and experienced veterinarians.

7. Contamination.

7.1 Contamination of the horse’s environment. Any
stall that a horse inhabits during a course of therapy be-
comes contaminated with the medication in question.
This has been shown to occur even if the medication is
administered parenterally (other than orally).
Contamination is cbviously much more likely to occur
if the medication is administered orally or in the feed at
relatively large doses. Isoxsuprine, for example, is noto-
rious in this regard, but this effect holds at some level for
all therapeutic medications. 283"

Precaution: Care should be taken with orally adminis-
tered medication to ensure that the stall does not become
contaminated or that other horses in the stable do not be-
come exposed to the medication. Move a treated horse to
a fresh stall during the withdrawal period prior to com-
petition to eliminate the possibility of stall or environ-
mental contamination extending the withdrawal time.

7.2 Contamination of the sample prior to collection.
Research with furosemide has unequivocally demon-
strated the necessity of drawing the test blood sample on
the contralateral side from the site of administration.
This is because inadvertent extravascular administra-

tion of even miniscule volumes of therapeutic medica-
tions has the potential to release medication from
these extravascular sites into the jugular vein, giving
rise to spuriously high readings from the injection site
vein.'!

Precaution: With the increasing emphasis on blood -
testing, every effort should be made to ensure that bloed
samples drawn for regulatory purposes are drawn from
the opposite side of the horse on which the administra-
tions were made,

7.3 Postcollection contamination. Postcollection con-
tamination can occur during the collection of urine sam-
ples. It usually occurs with prescription medications or
substances otherwise present in the detention barn. When
it occurs, the principal protection for the horseman is the
absence of metabolized forms of the medication in the
urine sample; the absence of such metabolites may be
prima facie evidence that such postcollection contamina-
tion occurred, as it indicates that the substance did not
pass through the horse’s system prior to collection.
Note: In the event of postcollection contamination, the
blood sample may be expected to be negative. a further
advantage of blood testing.

8. Time of last meal If medications are administered
orally, recent food intake is likely to reduce the peak blood
concentration attained and delay the time at which peak
bload concentration is reached, as food may interfere with
absorption of the medication into the bloodstream.

9. Release times of the medication preparation.
Sustained-release preparations” for either oral or intra-
muscular use may be specifically formulated 1o delay
release of the medication into the horse’s system,
thereby extending withdrawal times.

Precaution: Where possible, avoid sustained-release
preparations,

10. Medication formulation. For any dosage form other
than simple intravenous (IV} administration, variations
in the formulation of 2 medication may result in substan-
tially different withdrawal times. These variations can be
quite significant among different oral formulations.
Precantion: Never assume that seemingly similar prod-
ucts from different manufacturers will have the same
withdrawal times.

11, Other factors. Individual variation between animals
(eg, amount of body fat}, the breed and gender of the
horse. coadministration of other medications. the health
of the horse, and the amount of stress that the horse is
subjected to are some additional factors that may affect
withdrawal times.

For more detailed information, consult your veterinarian
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and the appropriate reguiatory body for your particular sport
and jurisdiction. See also the AAEP’s Guidelines for Drug
Detection Times, Vols [-3 (American Association of Equine
Practitioners. 1999, 2000, 2001), as well as Equine Drugs
and Vaccines: A Guide for Owners and Trainers by Eleanor
M. Kelion, VMD (Breakthrough Publications, 1995) and
Drugs and the Performance Horse by Thomas Tobin
(Springfield. lIl: Charles C. Thomas; 1981) or relevant pub-
lications that may be available in the scientific literature.

APPENDIX |1: DEFINITIONS

A. ZERO TOLERANCE TESTING: For the purposes of
this document, zero tolerance testing shall mean utiliza-
tion of the most sensitive and rigorous testing procedures
possible for performance-altering substances, encom-
passing the full scope and sensitivity of modern analyti-
cal technology. As such, the analytical limit defined by
zero tolerance testing is simply the “Limit of Detection”
(LOD) of the most sensitive testing technique available,
Zero tolerance testing, therefore, continually increases in
sensitivity as anatytical methods improve.

B. PERFORMANCE-ALTERING SUBSTANCE: For the
purposes of this document, a performance-altering sub-
stance shall be any ARCI class 1, 2, 3, or 4 substance not
identified as a therapeutic medication by an Amerncan
racing authority or the AAEP or any substance with no
accepted therapeutic use in horses in training or racing.

C. SCREENING TEST: For the purposes of this document,
a screening test is a preliminary test that is used to
rapidly evaluate whether a sampie may or may not con-
tain a prohibited substance. By definition, a screening
test is merely suggestive and does not constitute defini-
tive evidence of the presence of the prohibited substance.
Thin Layer Chromatography (TLC) and Enzyme-Linked
ImmunoSorbent Assay (ELISA) tests are classic exam-
ples of screening tests. By definition, a screening test
yields a “presumptive” identification, which may or may
not be correct.

D. CONFIRMATORY TEST: For the purposes of this doc-
ument, a confirmatory test is a definitive chemical test
performed under rigorously controlled conditions that
unequivocally establishes the presence of the identified
substance in the sampie in question. Confirmatory tests
are optimally independent of and operate on different
chemical principles from the screening test. Mass spec-
trometry is the current basis for most of the confirma-
tory tests used in equine forensic science. By definition,
a confirmatory test is extremely good evidence for the
presence of the reported substance.

E. THERAPEUTIC: For the purposes of this document,
therapeutic means “serving to cure or heal or 10 preserve
health.” It is derived from the Greek word therapeuein,
meaning to nurse (Webster’s Dictionary, 1995).

F. THERAPEUTIC MEDICATION: For the purposes of
this document, a therapeutic medication shall be any ARCI
class 2, 3, or 4 substance recognized as a therapeutic med-
ication by an American racing jurisdiction or the AAEP
and/or any substance “administered by or under the super-
vision of a veterinarian that supports the health, welfare,
and fitness of horses during training and racing or facili-
tates their safe and humane handling during routine proce-
dures” (draft AAEP definition of therapeutic medication,
communicated November 11, 2002).

G. STANDARDIZED THERAPEUTIC DOSAGE REGI-
MEN: For the purposes of this document, a standardized
therapeutic dosage regimen refers to a defined formula-
tion of a therapeutic medication, administered at & de-
fined daily dose for a defined number of days. These
criteria are defined so as to reflect optimal therapeutic
use of the medication in veterinary practice. These de-
fined therapeutic dosage regimens will serve to guide
analytical chemists, pharmacologists, regulators, and
other industry professionals across the nation.

H. TRACE CONCENTRATION: For the purposes of this
document, a trace concentration is defined as a pharma-
cologically insignificant concentration of the substance
in question in the biological fluid.> The term “trace” is
well established in the field and is the term used in the
pivotal ARCI resolutions in this area, adopted in
Oklahoma in April 19952

|, DIETARY OR ENVIRONMENTAL SUBSTANCES/
CONTAMINANTS: For the purposes of this document, a
dietary or environmental substance/contaminant shall be
any ARCI class 1, 2, 3, or 4 substance that is or may be-
come part of the food supply and/or environment of horses.

]. THRESHOLD/REGULATORY LIMIT: For the purposes
of this document, a threshold/regulatory limit (or “deci-
sion level”/“cut-off"/“reporting level™) is any defined
concentration of an analyte in a biological fluid that re-
lates to a regulatory event. Concentrations greater than
the threshold/regulatory limit may initiate regulatory ac-
tion; concentrations below the threshold/regulatory limit
are of no regulatory interest. The terms “threshold/regula-
tory limit,” “cut-off,” “limitation on the sensitivity of test-
ing” “reporting level" and “decision level” are, for all
practical purposes, equivalent in scientific and regulatory
terms.” “Threshold” is the historicaily established term in
this area (Appendix IX). A current list of world thresh-
olds/regulatory limits is presented in Appendix VIL

K. ANALYTICAL STANDARDS: For the purposes of this
document, an analytical standard is a certified chemically
pure sample of a medication or medication metabolite
used by an analyst as a reference in order to reliably and
reproducibly identify and quantify medications and med-
ication metabolites in a forensic sample (Appendix V).
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L. WITHDRAWAL TIME GUIDELINES: For the purposes
of this documnent, a withdrawal time is a suggested period
before an event to cease administration of a medication so
as to minimize the risk of post-race detection of a residue
of the medication. When establishing a withdrawal time,
veterinarians must take numerous factors into account,
including but not restricted to the longest known “detec-
tion times" for the medication, the dose used, the form in
which the medication wasfis administered, the route of
administration, the duration of treatment, the sensitivity
of testing/known detection time, the chemical and phar-
macokinetic characteristics of the medication, the appro-
priate level of risk, and any unique characteristics of the
horse or the event in which the horse is participating.

Withdrawal time estimates are almost always signifi-
cantly fonger than the longest reported detection time
for the medication and can vary from jurisdiction to ju-
risdiction depending on the testing methodology and/or
the specific thresholds/regulatory limits employed by
the laboratory or the authority.

Withdrawal times should be based on consideration of
these and other factors and are best recommended by prac-
ticing veterinarians who have a unique knowiedge of the
physiological characteristics of the horse in question and
atso their accumulated professional experience with re-
gard to the jurisdiction, medication, and horse in question.

Based on the above considerations, it is clear that any
withdrawal time recommendation carries with it a finite
possibility of error. The probability of a residue being
detected increases in direct proportion to the number of
times that a given withdrawal time guideline is applied.

M. CONCENTRATION (“LEVEL"): In forensic science, a
concentration is the weight, generally expressed as mi-
crograms, nanograms, or picograms, of the substance in
question dissolved in a unit volume, usually 1 mL of
plasma/serurn or urine.

A microgram is one millionth of a gram. A concentration
of 1 microgram (meg, pg) per milliliter, represents a con-
centration of one part per million {ppm). For example, a
common tegulatory threshold for phenylbutazone is
5 meg per mL (5 pg/mL) in ptasma/serum (7.3.13).

A nanogram is one biliionth of a gram. A concentration
of 1 nanogram (ng) per milliliter represents a concentra-
tion of 1 part per billion (ppb). For example, a common
regulatory threshold for furosemide is 100 nanograms
per mL (100 ng/mL.) in plasma/serum (8.2).

(To relate one part per billion to everyday life, one part
per billion represents one second in your life if you are
32 years of age.)

A picogram is one trillionth of a gram. A concentration
of 1 picogram (pg) per milliliter represents a concentra-
tion of | part per trillion. For example, the proposed
plasma/serum threshald for clenbuterol is 10 picograms
per mL (10 pg/mL) of plasma/serum (7.2.4). .

Obviously, following the point of reference established
above, one part per trillion represents one second in
your fife if you are 32,000 years of age.

While “concentration” is the correct scientific term,
some technical journals (clinical journals) and most lay
publications speak of blood or urinary “levels,” which
are equivalent to blood or urinary “concentrations.”

N. KEYED: For the purposes of this document, with ref-
erence to a withdrawal time guidetine, the term “keyed”
means that the guideline is based on research that spec-
ifies: 1, the formulation used; 2, the dose and route of
administration; 3, the duration of administration; 4, the
measured rate of decline of the concentration of the tar-
get analyte in the forensic sample being analyzed; 5, the
relevant threshold/regulatory limit; and 6, the best esti-
mate of the uncertainty associated with any withdrawal
time guideline presented. (See 7.2.4, clenbuterol, for an
example of a keyed withdrawal time guideline.)

O. TARGET ANALYTE: For the purposes of this document,
the target analyte refers to the specific analyte detected
and, where appropriate, quantified in the forensic sample.
The target analyte may be the parent material or medica-
tion administered to the horse or a metabolite or portion of
a metabolite of the material identified in or recovered from
the forensic sample. Unless otherwise specified, the target
analyte is the analyte on which regulatory action is based
and, for the purposes of thresholds/regulatory limits. the
target analyte is the only analyte quantified.

P TESTING LABORATORY: For the purposes of this
document, a testing laboratory is a laboratory employed
by or under contract to a racing authority that meets the
criteria set forth by NSFTC, A2LA, or [SO/IEC 17025,
as presented in Appendix V1.

Q. VALIDATED METHOD: For the purposes of this doc-
ument, a validated method is a qualitative or quantitative
anatytical method that has been rigorousty characterized
and tested, in more than one laboratory, so that it reli-
ably performs as described in the Standard Operating
Procedure” (SOP).

R. QUANTITATIVE TEST: For the purposes of this docu-
ment, a quantitative test is a test that both unequivocally
identifies and defines the concentration of the prohibited
substance in the test sample.

S. MEASUREMENT UNCERTAINTY: For the purposes
of this document, the result of any measurement of the
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concentration of a substance is only an estimate of the
true value. Therefore, the result is complete only when
accompanied by a quantitative statement of its uncer-
tainty (eg, a confidence interval} as established by ap-
propriate statistical methods.

T. 95% CONFIDENCE LIMIT: For the purposes of this
document, the 95% confidence interval is a range of
concentration values within which 95% of all measure-
ments will fall. In order for a “positive” to be called, the
lower limit of the 95% confidence interval for a deter-
mined concentration must be greater than the thresh-
old/regulatory limit.

U. DETECTION TIME: For the purposes of this docu-
ment, a detection time is an officially or scientifically re-
ported period of time after administration during which
a medication, or a metabolite thereof, has been detected
in the blood, urine, or other body fluid of a horse.

Detection times are aimost always based on results ob-
tained in experimental situations with small numbers of
horses that are not actually racing. These limitations
must be kept in mind when extrapolating from reported
detection times to actual withdrawal time guidelines.

Good sources of detection time information include the
AAEP Guidelines for Drug Detection Times, and the
Canadian, Australian, and European guides to detection
times summarized in An Overview of the Effective World
Rules on Therapeutic Medications, available from the
Gluck Equine Research Center.3

V. SUSTAINED-RELEASE PREPARATIONS: Many thera-
peutic medications are formulated as sustained-release
or controlled-release preparations. These formulations
are typically administered intramuscularly, and the ther-
apeutic medication is then slowly released from the for-
mulation.

Slow release of the medication serves the very useful
purpose of prolonging its therapeutic effect. It also,
however, prolongs the detection time of the medication
and other substances used in the formulation.

Procaine penicillin is a typical sustained-release formula-
tion, administered intramuscularly, in which the prolonged
release of procaine, a substance used in the formulation, be-
comes a regulatory problem for horseracing.

W. STANDARD OPERATING PROCEDURE: For the
purposes of this document, a Standard Operating
Procedure (SOP) is a complete description of an analyt-
ical method or procedure that enables its confident repli-
cation in the hands of an appropriately trained and
equipped individual.

APPENDIX ill: AMERICAN ASSOCIATION
OF EQUINE PRACTITIONERS” THERA-
PEUTIC MEDICATIONS LIST, 1995

Note: An American Association of Equine Practitioners
"Therapcutic Medication Committee” under the chair-
manship of Dr. Rick Arthur has been at work updating this
therapeutic medication list for some time. As well as up-
dating the actual medication list, the AAEP also needs 1o
extend this list of therapeutic medications to include de-
fined dosage schedules, as set forth under item 7 in
Appendix II: Definitions. As set forth throughout this doc-
ument and explicitly set forth under item 7 in Appendix II,
these are absolute prerequisites for standardized testing.
In the absence of defined medication schedules and spec-
ified thresholds/regulatory limits, withdrawal time guide-
lines for horsemen, veterinarians, and the racing industry
at large cannot be developed (see AAEP comments on
phenylbutazone detection times, 7.3.13).

"Name-
7 Dipyrone

'Frumeﬂ'lasom
Flunbdn
Gualfenes!n :
“Hydrocortisone (Cortisol}
buprofen - =<
tsofiupredone (Fluoroprednisulane}
Isoxsuprine i
Ketoprofen
Meclofenamic Acidd
Methocarbamol
Methylergonovine
Methyiprednisolone
Nandrolcne
Naproxen
Pentoxifyliine
Phenytoin
Prednisolone

PP _

Pyriiamine
Terbustaline
Aca‘tyisallcyllc Acid
Nmnoca.pmlc Acid -

Stanczoloi
Testosterons
Thiosalicylate
Triamsinciona
Trichlormethlazide
Cimetidine

a

Boldenone -+
Dantrolene 5.
Dembrexol (Dembrexlne}
Dexamethasom

Cromolyn
Dimethylsulfoxide
Dimethylsulphone
Ranitidine

hhhhhbwmmm-mammﬂ:wmmmdr&m

This table was generated by circulating a list of several
hundred medications to AAEP members and asking them
to indicate which agents they routinely used in their prac-
tice. The data were collected and reviewed by the AAEP
and presented for publication as Appendix G in the
Proceedings of the “Testing for Therapeutic Medications,
and Environmental and Dietary Substances in Racing
Horses,” pp. 191-192, 1995, Lexington, KY.3-3
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APPENDIX IV: EQUINE MEDICATION AND MEDICA-
TION METABOLITE STANDARDS SYNTHESIZED

As set forth throughout this document, most urinary
identifications of therapeutic medications are based on
the detection of specific urinary metabolites of the med-
ication, herein specified as the target analyte. Until re-
cently, few if any of these target analytes were available
to equine forensic scientists. Starting in 1995, and sup-
ported by the Nationa! and local Horsemen's Benevolent
& Protective Associations, the Kentucky Equine Drug

Council, and the University of Kentucky, a chemical
synthesis program has been instituted to make these tar-
get analyles/standards/metabolites available 1o the rac-
ing industry.

The left hand column of the table below lists the parent
therapeutic medication, while the right hand column
lists the metabolite/target analyte as the specific chemi-
cal name of the target analyte/standard.

Chemical name of medication target analyte/standard

2-(1-hydraxyethyf) promazine sulfoxide
{1-hydroxyethyl) promazine {uncrystallized)

d6-N-2,4-Dimethylphenyl-N"-methylformamidine

1-{4-Amino-3,5-Dichlorophenyf) ethane-1,2-diol
2-{2-}4-Amino-3,5-2-Dichlorophenyl) Hydroxyethylamina]-2-Methyl-Propan-1-0l

2-[2-Arninoe1hyl)-3-{4-chtorophenyl}-3-hydmxy-2.3-dihydro-lsoind01-1 -one

2-{1-hydroxypropyl) promethazine sulfoxide
2-{1-hydroxypropyl) promazine sulfoxide

Parent therapeutic
1 Acepromazine
2 Aceprormazine
3 Acepromazing Acepromazing sulfexide
4 Amitraz
5 Bupivacaine 3-hydroxybupivacaine
6 Chiorpromazine 7-hydroxychlorpromazine
7 Clenbuteral
8 Clenbuterol
a Clenbuterol Clanbutersl-D9
10 : Colterol and Bitolterot 3-0-Methylcolterol
11 Fluphenazine 7-hydroxyfluphenazine
12 Furosemide Furosernide-D5
13 Guanabenz Hydroxyguanabenz
14 Lidocaine 3-hydroxylidocaine
15 Lidocaine 4-hydroxylidocaine
16 Mazindol
i7 Mepivacaine 3-hydroxymepivacaine
18 Mepivacaine 4-hydroxymepivacaine
19 Phenylbutazone Phenylbutazone-D9
20 Procaine Procaine-D10
21 Promazine 3-hydroxypromazine
22 Promethazine Promethazine sulfoxide
23 Propanolol 4-hydroxypropanolol
24 Propiomazing
25 Propionylpromazine
26 Pyrilamine O-desmethyipyrilamine
27 Ropivacaine 3-hydroxyropivacaine
28 Ropivacaina 4-hydroxyropivacaing
29 Selegitine Desmethylselegiline
30 Tramadol Desmethyitramadol
H Tripelennamine 3-OH-Tripelennamine

APPENDIX V: NATIONAL AND LOCAL HORSEMEN'S
BENEVOLENT AND PROTECTIVE ASSQCIATIONS THAT
HAVE SUPPORTED EQUINE MEDICATION RESEARCH

National HBPA

Nationa! Horse Center
Building B Suite 2

4063 lron Works Parkway
Lexington. KY 40511-8905

Canada HBPA

609 West Hastings Street, Suite 838
Vancouver, BC

V6B 4W4

Florida HBPA

Calder Race Course
PO Box 1800
‘Opa-Locka, FL 33055

Nebraska HBPA
6406 South 150th Street
Omaha, NE 68137
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Kentucky HBPA
PO Box 9317
Louisville, KY 40209

Ontario HBPA

135 Queen's Plate Drive, Suite 370
Rexdale, Ontario

MOW 6V!

Charles Town HBPA
PO Box 581
Charies Town, WV 25414

Ohio HBPA
3684 Park Street
Grove City, OH 43123

Arkansas HBPA
PO Box 1670
Hot Springs, AR 71902

Michigan HBPA
4800 South Harvey
Muskegon, MI 49444-9762

Pennsyivania HEPA
PO Box 88
Grantville, PA 17028

Alabama HBPA
1523 Hidden Hills
Harisdale, AL 35640

Total support approaching $500,000 since 1994. |

APPENDIX VI: LABORATORY STANDARDS*
In order to receive accreditation under National Forensic
Science Technology Center (NFSTC), American Asso-
ciation for Laboratory Accreditation (AZLA), or
International Standards Organization (1SO)/International
Electrotechnical Commission (IEC) 17025, laboratories
must meet a series of minimum requirements. These stan-
dards include the following:

The laboratory must have a suitably qualified technical
leader having either a 4-year baccalaureate with college
credit courses in chemistry, pharmacology and toxicol-
ogy, or retated subjects, course work in statistics, and 5
years of experience as an analytical chemist in a labora-
tory analyzing substances in body fluids, including ex-

perience in giving evidence, or a graduate degree with
college credit courses in chemistry, pharmacology and
toxicology, or related subjects, course work in statistics,
and 2 years of experience as an analytical chemist ina
luboratory analyzing substances in body fluids, includ-
ing experience in giving evidence.

The laboratory must demonstrate that it has effective
systems in place to manage information collection,
analysis, and dissemination.

The laboratory shall maintain a fist of all analysts, the
tests they are authorized to perform, and the reports they
are authorized to sign.

All authorized analysts must have successfully com-
pleted a competency test before being allowed to per-
form unsupervised analyses and sign reports.

The laboratory must prepare a list of critical reagents,
which are those materials utilized in analyses which can
determine the accuracy of testing and the nonfunction-
ing of which would result in significant loss of sample.
All critical reagents must be shown to be of suitable
quality before being released for routine use.

The laboratory must be able to establish and maintain
the forensic integrity of samples.

Samples must be received, identified, have their receipt
recorded, and be stored under conditions which protect
them from loss, contamination, and deleterious change.
All analytical data, including quality control data, man-
ual data transfers, calculations, chain of custody
records, and conclusions must be verified by another au-
thorized analyst.

All equipment and laboratory apparatus, the perfor-
mance of which could affect the quality of test results,
must be catibrated and maintained at appropriate inter-
vals. The calibration status of all equipment must be
clearly noted on or by that equipment.

The laboratory must have measures to ensure that the in-
cidence of false-negative results is kept to a minimum.

*Courtesy of the National Forensic 5cience Techrology Center,
2002.
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APPENDIX Vil: INTERNATIONAL THRESHOLDS/REGULATORY LIMITS (LAST UPDATED NOVEMBER 2002).

Medication Concentration Fluid Jurisdiction Ref #
1 Acepromazine 25 ng/mL urine Ohio 1
Acepromazing 25 ng/mlL uring California 2
Acepromazine 25 ng/mL urine Washington K|
Acepromazine 25 ng/mL urine New Mexico 4
2 Alburtercl 1 ng/mL uring California 2
Albuterol 1 ng/mbL uring New Mexico i
3 Arsanic 200 ng/mL uring Texas 5
Arsenic 300 ng/mL uring International &
4 Atropine 10 ngfmlL urine California 2
Atropine 10 ng/mL wineg tew Mexico 4
5 Benzocaine 50 ng/mL urine California 2
Benzocaine 50 ng/mL urine Washington 3
Benzocaine 50 ng/mL urine New Mexico 4
6 BZE* (Benzoylecgonine) 50 ng/mL uring Linattribited 7
BZE (Benzoylecgoning) 150 ng/mi urine Ohio 1
BZE {Benzoylecgening) 150 ng/mL urine Louisiana 8
7 Betamethasone 60 ng/mL urine Ohio 1
8 Bupivacaine 5 ng/mL urine Ohio 1
Bupivacaing 5 ng/mL urine Washington 3
Butorphanoi 1@ ng/mL uring Ohio 1
10 Caffeing 250 ng/mlL serum Canada 9
Caffeine 1,000 ng/mL uring Canada 9
Caffeine 10 ng/mL plasma Hong Kong 1
Caffaine 10 ng/mL urine Jockey Club of Brasileio 11
Caffeine 30 ng/mL urine Hong Kong 1
Caffeine 100 ng/mL urine Ohio {see 7.2.4) 1
Caffeine 100 ng/mL urina Louisiana 8
Caffeine 100 ng/mL urine Washington 9
" Carbon Dioxide 37 mmol/mL plasma international 8
12 Clenbutsrol 1 ng/mL urine {Ohio 1
Cienbuterol 5 ng/mL uring Washington 3
Clenbuterol 5 ng/mL urine California 1
13 Dantrolene 100 ng/mL piasma Ohic 1
14 Dexameathasone B0 ng/mL urine Chio 1
15 Dimethylsulfoxide 10,000 ng/mL uring Ohio 1
Dimethylsulfoxide 5,000 ng/mL urina International B
Dimethylsuifoxide 1,000 ng/mL plasma internationatl 6
16 Dipyrone 1,000 ng/mL plasma Jockey Club of Brasileirc 1%
17 Flumethasone 10 ng/mi. urine Ohio 1
18 Flunixin 1,000 ng/mL plasma New Mexico 4
Fiunixin 500 ng/mL plasma California 2, 2a
Flunixin 100 ng/mL plasma idaho 13
Flunixin 100 ng/mL plasma Ohio 1
Flunixin 10 ng/mb plasma Pennsylvania 12
Flunixin 40 ng/mL urine Sweden 3
19 Furosemide 50 ng/mL plasma Oklahoma 10
Furosemide 100 ng/mL plasma Others 7
Furosemide 100 ng/ml. plasma Jockey Club of Brasileirc 11
Furosemide 60 ng/mL plasma lllinois 14
Furosemide 100 ng/mL plasma Texas 5
20 Glycopyrrolate 5 ng/mL urine Ohio 1
21 Hydrocortisong 1,000 ng/mL urine Ohio 1
Hydrocortisone 1,000 ng/ml. urine International 6
22 Imipramine 20 ng/mL plasma Jockey Ciub of Brasileirc 11
23 Indomethacin 50 ng/ml_ plasma Jockey Club of Brasileiro 11
24 Isoflupredone 60 ng/mL urine Ohio 1
25 Isoxsupring 1,000 ng/mL uring Ohio 1
26 Ketoprofen 100 ng/mt. plasma Ohio 1
Ketoprofen 50 ng/mL plasma California 2
27 Lidocaine 25 ng/mL plasma Jockey Club of Brasileiro 11
lLidocaine 50 ng/mL urine Ohig 1
Lidocaine 50 ng/mbL urine Washington 3
Lidocaine 25 ng/mL urine Louisiana 8
28 Meciofenamic Acid 1,000 ng/mL. plasma Chio 1
Meclofenamic Acid 1,000 ng/mL plasma New Mexico 4
Meclofenamic Acid 2,500 ng/mL plasma USA Equestrian 15
Meclcfenamic Acid 1,000 ng/mL blood idaho 13
29 Mephenesin 200 ng/mL plasma Jockey Club of Brasileiro 11

Continued on next page
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APPENDIX VI: continued

Medication Concentration Fluid Jurisdiction Ref #
30 Mepivacaine 5 ng/mL urine Chio 1
Mepivacaine 10 ng/mL uring California 2
Mepivacaine 10 ngfmL urine Washington 3
Mepivacaine 10 ng/mlL urine New Mexico 4
3 Methocarbamol 1,000 ng/mL plasma Ohia 1
a2 Methoxytramine 4,000 ng/mL urine International 8
33 Methyiprednisoione 1,000 ng/mL urine DOhio 1
34 Marphine 50 ng/mL urine Chio 1
Morphine 75 ng/mL urine Louisiana 8
Morphine 110 ng/mL uring HFL. 16
a5 Naproxen 5,000 ng/mL blood Idaho 13
36 Oxyphenbutazone 5,000 ng/mL plasma North America (ARC)) 17
: Oxyphenbutazone 5,000 ng/mL. plasma Ohio 1
Oxyphenbutazone ' 5,000 ng/mL plasma Louisiana 8
Oxyphenbutazong 5,000 ng/mL blood tdaho 13
Oxyphenbutazone 165,000 ng/mi urine Louisiana L
37 Pentazaocine 50 ng/mL uring Dhio 1
38 Phenylbutazone 5,000 ng/mlL plasma North America (ARCH) 17
Phenylbutazone 700 ng/mL plasma Jockey Club of Brasileiro 11
Phenylbutazone 5,000 ng/mL plasma Louisiana 8
Phenyibutazone 5,000 ng/mL plasma Texas 5
Phenylbutazone 5,000 ng/mL plasma Caiifornia 2
Phenylbutazone 5,000 ng/mL plasma Pennsylvania 12"
Phenylbutazone 5,000 ng/mL plasma New Mexico 4
Phenylbutazone 5,000 ng/mL blood ldaho 13
Phenylbutazone 165,000 ng/ml. uring Louisiana 8
Phenylibutazone 165,000 ng/mL uring ldaho 13
39 Prednisolong 1,000 ng/mL urine Ohio 1
40 Prednisone 100 ng/mlL uring Chio 1
41 Procaine 750 ng/mL uring Hong Keng 18
Procaine 25 ng/mi plasma Canada 10
Procaine 1Q0 ng/mL plasma Jockey Club of Brasileiro 11
Procaing S50 ng/mlL utine Ohig 1
Procaine 10 ng/mL uring California 2
Procaine 25 ng/mL urine Washington 3
Procaine 10 ng/mL urine New Maxico 4
42 Promazine 20 ng/mL plasma Jockey Club of Brasileiro 11
Promazine 50 ng/mL urine Washington 3
Promazine 25 ng/mL uring New Meaxico 4
Promazine 25 ngfmL urine Chio 1
Promazine 25 ng/mt o urine California 2
43 Pyrilamine 5 ng/mL pfasma Jockey Club of Brasileira 11
Pyrilamine 50 ng/mL plasma Chio 1
44 Saiicylates 750,000 ng/mL urine Califarnia 2
Salicylates 750,000 ng/mL urine Washington 3
Salicylates 750,000 ng/mL uring Ohio 1
Salicylates 750,600 ng/mL urine New Mexico 4
45 Salicylic Acid 750,000 ng/mL uring Ohio 1
Salicylic Acid 750,000 ng/mL urine Internaticnal &
Salicylic Acid 750,000 ng/mL urine Texas 5
Salicylic Acid 6,500 ng/mL plasma International i3
46 Tertwtaline 10 ng/mb urine Dhio 1
a7 Testosterone (epitestosterone) 20 ng/mL {geldings) urine {nternational 6
Testosterone 85 ng/mL (fillies & mares) urine International 5}
48 Tetramisoie 80 ng/mL plasma Jockey Club of Brasileiro 11
49 Theobromine 2,000 ng/mL urine Chio 1
Theobromine 2,000 ng/mL urine International 6
Thescbromine 2,000 ng/mL urine Texas 5

“BZE is the major urinary metabolite of cocaine.
For comparative purposes, the “thresholds” for human urine concentrations, as established by the Department of Health
and Human Services’ Substance Abuse and Menta) Health Services Administration (SAMHSA), are listed below.

NB: The opiate testing cutoff concentrations were increased, effective December 1, 1998, from 300 ng/m! to 2,600 ng/ml.
Continued on next page
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APPENDIX VII: Continued

Marijuana 15 ng/ml  urine  SAMHSA 19
metabolite!

Cocaine matabolite? 150 ng/ml urine  SAMHSA 19
Morphine 2,000 ng/ml  urine  SAMHSA 20
Codaine 2,000 ng/ml urine  SAMHSA 20
6-Acetylmorphing® 10 ng/ml  urine SAMHSA 20
Phencyclidine 25 ng/ml  urne SAMHSA 15
Amphetamine 500 ng/ml wrne  SAMHSA 18
Methamphstaming* 500 ng/ml arine SAMHSA 19

1: Delta-9-tetrahydrocannabinol-S-carboxylic acid.

2: Benzoylecgonine.

3: Test for 6-AM when the morphine concentration exceeds 2,000
ngfml.

4: Specimen must also contain amphelamine at a concentration
» 200 ng/ml.
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APPENDIX 1X: ACKNOWLEDGEMENTS

This National Policy was inspired by Mr Ted Basseit of the Keencland
Association, whe suggesied to Don Stnrgill, General Coanyel 10 Hhe
National HBPA, that the HBPA develop a national wmedication pelicy. This
suggestion of Mr Hasseir's resonated with that made by Kent Stirfing af
e’ Flovida HBPA al the sinmer HBPA meeling in Bostun in 2001. Don
immediaiely alerted President John Roark and Executive Director Renti
Bellacq of ihe Nationat HBPA, and within days, Kent and Dr Thamas
Tobin, with the assistance of Remi Bellocq and the National HBPA
Medication Comntiltee, begun drafting this policy. This dociement, there-

fore, is a tribute to the leadership and foresight of Ted Bassett, Kent

Seirfing, Don Sturgill, John Roark, and Remi Bellacg, and all the members
of the Natienral HBPA Medication Committee. :

The Medicaiion Comiittee was well positioned fa draft this documen.
Srarting i 1994, under Presideni Mel Bownian, the HRBPA began st
porting and encourdaging research on therapeutic medication regulation.
in August of that yeak they supported ai international workshop of
Testing for Therapeutic Medications, Enviranmental and Dietary
Substarces in Racing Horses at the Maxwell H. Gluck Eguine Research
Center ai the University of Kentucky. This workshop represented an jntel-
lectual furning pain, iri thar it marked she formal academic accepance af
ihe cancept of limited sensitivity testing for therapentic medicatiens in the
United States.

The HBPA has also tackied the scientific problems facing medication con-
waf programs. In 1995, the Florida HBPA, under President Kent Stirling,
initiated a chemical synthesis program for equine drug metabalite stait-
dards ar the University of Kentucky (Appendix V). Additionaily, local
HEBPAs and the National HBPA under Presidents Bill Walmsley and Rick
Hiles supported research on developing @ scientific basis for regulaiory
thresholds jor therapeutic medications (Appendix Vi

This work an regulatory thresholds for therapentic medications was ac-
cepred and published in the scientific lirerature, and it vlso atiracted the
attention of researchers. In 1998, the Journal of Veterinary Pharmacology
and Therapeutics requested an averview of HBPA-supported research il
this area, This review, which summarizes anich of the work supported by
the HBPA up to 1995, is attached ro and made a part of this report.

This researclh on reguiatory thresholds for therapeutic medicatiens was
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Drig Council, and the dedicated efforts @ members of the Equine
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tniversity of Kentitcky. Additionally. it is @ pleasure io recognize the on-
going support of the faculity of the Gluck Equine Research Center and its
director, Dr Peter Timoney. Finatly, much of this document reflects the ed-
irorial contributions af Mrs Linda Keisel of Agriciltura! Commwnications
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the ongoing suppor! and contributions of Ms Amy Troppmann of the
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APPENDIX X: SCIENTIFIC REVIEW

For a full scientific review of the thresholds material pre-
sented herein, please consult “Testing for therapeutic
medications: analyticalfpharmalogical relationships and
“imitations’ on the sensitivity of testing for certain
agents.”] Vet Pharmacol Ther 1999:22:220-33 [KY AG
Exp sta #98-14-134]

From the National Homemen'’s Benevolent & Protective Association, In¢
0737-0806/03/2 301-0008 $30.00/0
doi: 1053/jevs.2003.7

Journa! of Equine Veterinary Seience January 20



. %
Journal of Equine Veterinary Science

EDITOR:
William E. Jones, DVM, PhD

This monthly journal is for equine
veterinarians and other equine
health care specialists. Key features

of the journal include:

» griginal scientific papers

* mecting reports

* news articles

o book reviews

* gpinion articles from leaders in

the equine veterinary field

Horse breeders, trainers, and

others involved in horse produc-
- tion and management also will

find this journal to be an

invaluable resource.

SOCIETY AFFILIATIONS

¢ Official Publication of The World Equine Vererinary Domestic International
Assciation Individual $155 $185
¢ Official Publication of The International Association Srudent $50 $93

of Equine Professionals
Institution $210 $240

WEVA Members* $99

*World Equine Vererinary Association inchudes
members of the following  organizations:
American Association of Equine Practitioners,
American Veterinary Medicine Assuciation,
and the Internatianal Assaciation of Equine

TO ORDER OR FOR MORE
INFORMATION, PLEASE CONTACT:

PERIODICALS DEPARTMENT Pracririaners.
6277 Sea Harbor Drive * Orlando, Florida 32877-4800 USA
TELEPHONE: ISSN: 0737-0806

1-800-654-2452 (S and Canada)

1.407-345-4000 (Other Countries)
SAUNDERS

VISIT US ONLINE AT:

www.whsaunders.com

An Imprint of Elsevier Science

© 2002 Elsevier Scisnce. Prices subject to change without notice. Add spplicable sales tax fer your ares,




TOBIN DRUGS, MEDICATIONS AND PERFORMANCE ALTERING SUBSTANCES, KEENELAND, OCT 1205 PAGE 61

Appendix #5

TRACKING THE SOURCE OF MARE REPRODUCTIVE LOSS SYNDROME

Equus, Issue 327, pp. 44-49, January 2005.



IRACKING THE SOURCE OF
N MARE %F‘__HROJ J( 1IVE

| LOS AN

£



EQUUS

eath visited the Bluegrass in 200 dur- By Fat Adkins
ing what shoyig have been the season

of life. On central Kemucky harse farmg

Ee o the industry reached
an estimated $33¢ million.

And the disaster wasn't limited g pregnant
mares. Adult horseg were affected in ather ways,
though the incidence of prabiems was consider-
ably lower. Veterinariang found themselves trag;-
ing an Uncemmon number of cases of pericarditis
{inflammatian, of the fibrous sac enclosing the
heart) and ap unusual unilatera] uveitis (inflam-
mation of the Pigmented sry

crures within the
middie portion of the eyeball}. Despite intensive
treatment, the inflammatian invarighly pro-
the Kenmcky h(}rse gressed to blindness in the single affected eye.

_ tive loss syndrome (MR
mdustry, a new i i

- pericarditis and eye

inﬂammation struck

mately 220 to 250 days gestation), Pericarditis,
uveitis ang Actinobaciiiys encephalitis, a bacteriaj
infection of the brain.

What has remained ely
Syndreme's precise Cause,
haps in the 8rass, was sus
bacteria, Others, barticularly those who remem-

bered the fara; losses that OcCurreg fo”owing a |
caterpiilar outhreak 20 years earlier, suspected 5

CONNECHION 10 the eastern tan caterpillar, which C
had appeareqd in overwhelming numbers acrosg :

sive, however s the !
Initiatly, a toxin, per-
Pected. Some ookeg for .

ionship with the black
the area. The trees’

rce for the Caterpillars,
he possibiiity that the

cherry treeg prevalent in
leaves, a favorite food souy




HEW FOCUS:

The hairlike setag
visible on the fastein
tent caterpillar may

be responsibie for

the vaniety of prablems
' associated with
mare reproductive
|oss syndrome.

POPULATION

| DENSITY:
The eastern 1ent

caterpillars hatched

from a single egg

mass, which may

contain from 150

to 400 eqgs. stay

together to spin

a silken tent amid

tree beanches and feed

upon nearby leaves.

a1 WY 1T LFGERAID PHD

Equine Research Center at the University of
Kentucky in Lexinglon, is propusing a new by it
esis to account for the unusual nature of MRLS.
Formally known as the seplic penetrating setal
hypothesis of MRLS, it suggests that the arhedd,
hairlike structures Known as setae, found on L
putside of easiern tent caterpillars, are the souror
of the prablem.

The hypothesis, which has yel Lo bt paresacn
with definitive scientific research, accounts for the
possibility that (he slender, rigid setae intradiee
hacterial pathogens into the horse’s gul when he
inadvertently ingests them, However, Tobin antl
his colleagues believe the likely explanation is
more complex. They think the contaminated seiio
are capable of migrating fram the gut and frel
ing rapidly via the blondstream thronghoul the
body to distant sites, including the heart, eve ant
especially the fefus ofa pregnant mare.

Bacterial hitchhikers

According (o the researchers’ hypathesis. the
process begins when a horse ingests the caterpal
lars. Fragmenis of the setae pick up Bacieria fron
the horse's oral cavity, typicably Actinobacitiin i
nonhemolytic' Streptococeus. Botly are consisienl
recovered fram the umbilical tissue, lungs and
placentas of horses diagnesed with MELS. Then
the septic setae begin a potentiaily devastating
journey. Their fishhook-shaped harhs help then
enter and migrate through various moving lissw
This is particularly true in the intestingl tract.
where ongoing perisialtic movemenis propel the
setae toward the thin-walled absorptive bl
vessels. The setal fragments that enter the vesse
travel rapidly through the bloodstream. Some
remain in circulation, while others move throuu!
the vessel walls and into surrounding tissues.

When small amounts of septic material lodge
less vulnerable areas, such as muscles, the s
immune system handles the potentially infectee
intrusion without clinically significant damae.
Hawever, some portions of the body are nolas w.
protected by the immune system. Even a small
amount of bacterial contamination in amnioe .
other extracellular fluid —for instance, the lique
found in the eye of around the heart or hrain--
quickly leads to serious trouble. Bacteria m
amniotic fiuid of mares who have been pregoin:
for 40 or more days grow rapidly and resultin ik
death and expulsian of the fetus—within s few
30 hours in experimental MRLS. Pregnancics n!
fewer than 40 days have not yel establishetd ami.
otic fluid and, therefore, are less vulnerable



Using mathematical analysis in the lab

tobin, whose specialty is toxicology, began
wnrking on MRLS by locking for a toxin such as
~vanide bur concluded that the evidence pointed to
~emething else. He and his group then empinyed
+ sophisticated mathematical-anaiysis technigue,
innown as the accelerated failure time survival
el which is designed to relate events to the
e they oceur The technique had not been used
jureviously in eguine toxicology.

'n the experiments that followed, ground-up
wastern tent caterpillars and bacteria were deliy-
el via nasogastric tube directiy into the stom-
«iths of pregnant mares, and they aborted without
~thnving other clinical signs. The time that eiapsed
helween the administration of the caterpiliars and
the ahortions was mathematically predictable ac-
-ording to the size of the dose. Abortions occurred
inas few as 30 hours if the dose was large
~iiengh. As the dose was reduced, the time be-
fween administration and abortion increased.

Annther element the researchers considered
-luring their trials was the type of bacteria that
ke broodmares to abort, The bacteria intro-
luced in the tab were different from the bacteria
-nmmoenty found in horses who experience MRLS
n the fieid. Yet the infective agents’ action was the
~ame: Somehow they traveled from the gut to the
amniotic sac, where they caused the mare to abort
her fetus. This finding led the researchers to hy-
nothiesize that the caterpillar setae are serving as
avehicle for a variety of bacterial hitchhikers.

From skepticism to interest to more research

In the research community, the new hypothesis
wis met with great skepticism at first, then grow-
vy interest. Some questioned whether satai frag-
ments were being ingested until other researchers
liscovered them in the gut of necropsied horses,
ues and rats used in various studies. Those fing-
ngs increased the plausibility of the hypothesis
~raposed by Tebin and his colleagues, although
the exact rele of the setae continues to be the
~uhjecrt of debate.

“Tem is insightful in coming up with this hy-
suthesis and championing the idea of more re-
-earch on it but there has yet to be a definitive
-tudy published that establishes a cause-and-

- Hect refationship,” says Terry Fitzgerald, PhD,
thi: entomologist who wrote the book The Tent
Twterpitlars, published by Gornel University in
1295 it was from Fitzgerald, a Distinguished Pro-
wssorin the Department of Biological Sciences at
fi- State Liniversity of New York-Cortland, that
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FUNCTION
What are setae for?
-

Beyond whatever role they play in mare repro-
ductive loss syndrome, the setae of eastern tent
caterpillars serve an important purpose; The tiny,
bristlelike hairs sense touch. Attached to nerve
cells, they relay infarmation about the environ-
ment 10 the caterpillar’s brain.

Eastern tent caterpillars aren't the only crea-
tures endowed with setae. The structures alsg
help spiders to hear and to feel, and they are
used 1o pull sticky silk from the spinnerel.
Earthworms, leeches and other annelids—inver-
tebrate organisms that have a Hat body divided
into segments—use setae for lacomotion and
defense. And millions of setae on the bottom of 2
gecka’s feet function as an adhesive, aliowing the
lizard to climb vertically and travel even when it is
upside down.

L

TROUBLESOME

. BRISTLES:
" A microscopic view of

a segment of a seta
from an eastern tent
caterpillar shows

the sharp barbs that

[ | may help to propel the

rigrd structure from a

© horse’s digestive tract

| tovulnerable sites

- throughout his body.
_' The diameter of

. the seta (below) is

© comparable to that of
: an equing pulmonary
. capillary.

COURTESY. MENRY H. SOUTHGATE AND RICARDQ BESSIN
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RESOURCES
Read more about MRLS online
D S

Check out the Proceedings of the
First Workshop an Mare Reproductive
Loss Syndrome on  the Web:
www.ca.uky.edu/agc/pubs/sr/sr2003-
1/5r2003-1.ntm, A one-page summary
of the hypothesis proposed by Thomas
Tobin, MVB, PhD. DABT, and colleagues
is available on page 75.

There also are many more details on
how the research was perfarmed, the
mathematical model used, discussions
of the mechanisms involved in moving
setal fragments through the body and
ideas for researchers interested in test-
ing the hypothesis.

For mare an MALS —including cater-
pillar control. disease prevention, addi-
tonal research and archives—go 1o
www.uky.egdu/ag/vetscience/mrls/
index.htm.

L—

Tobin iearned about the nature of east-
ern tent caterpillars.

“Other researchers, such as Bill
Bernard, DVM, Karen McDowell, PhD,
and Bruce Webb, PhD, have performed
critical studies that established that
only the outside of the caterpillar,
where the setae 0CCurT, causes prob-
lems,” says Fitzgerald. "However,
there is more on the outside of the
caterpillar than setae, and these
studies didn’t establish that the setae
were the components that caused the
abortions. There seems to be some con-
sensus forming around the idea that
the setag affect the gut by introducing
pacteria in some way. We need more
scientific research.”

Some of that research will be can-
ducted at the Gluck Center. With fund-
ing from the Kentucky Thoroughbred
Owners and Breeders Association, Mc-
Dowell will study several aspects of the
caterpillars’ effects on pregnant mares.
She plans to use four groups of preg-

nant mares in her experiments, (ne
group will be given only caterpillar
hairs; a second group will receive
“polished” caterpillars, from which the
hairs have been removed; a third grou
will receive the entire caterpillar; and
fourth group will be given nothing.

McDowell, whose early research
found caterpillar setae in the intestin
of pigs, also pians to study whether th
mares' immune systems mount a re-
sponse to the setae. The experiments
are expected to yield new insights int
the caterpillars and their role in tran~
porting bacteria normally found in
horses—but not in the caterpiliars
themselves—into vulnerable areas
within the equine body.

Prevention and treatment

So what does the seplic penetratin
setal hypothesis mean to horse owne
particularly those inveived in breed-
ing? Tobin, Fitzgerald, McDowell and
others believe that it helps 1o reintor
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abas nition, “no caterpillars, no prob-
a'm." which was proposed to Tobin
vurly on by [immy Henning, assistant
wwtension director for agricultture and
natbral resources at the University of
hentucky. The hypothesis also indi-
vilies the advisability of taking certain
tretautions, especially during a cater-
pillar outhreak, when the creatures
~+¢m 10 be everywhere.

Caterpillar infestation can be pre-
vented by removing and destroying
the egg masses that encircle tree
Lranches in winter and the tents that
1he insects spin in spring, and by ap-
|Mving insecticide. Keeping horses off
the fields or muzzling them when the
caterpillars become apparent can re-
Jluce the risk that they'll accidentatly
mgest any of the creatures’ parts. And
irswise, as Fitzgerald notes, to pay at-
werHion to the horses’ water source, too,
hecause targe mimbers of caterpillars
nften cottect in troughs.

Ifa horse, especially a pregnant

mare, does come in contact with east-
ern tent caterpillars, rapid administra-
tion of antibiotics may be beneficial.
“0ur hypothesis offers a justification
for the use of antibiotics,” Tobin says.
“But keeping horses away from the
caterpillars is really the key.”

Tobin peints out that eastern tent
caterpillars and similar species occur
outside of Kentucky and may well be a
little-recognized problem for horses in
other areas of the country. He adds
that it was the concentration of both
very closely monitored pregnant mares
and caterpillars in central Kentucky in
2001 that created a medical mystery
and set the wheels of research turning.

“l'am proud to say that it was all fig-
ured out very fast indeed,” Tobin says,
“The caterpillars were correctly pin-
pointed within three weeks and appro-
priate preventive measures put in
place. Then, in 2002, within weeks of
getting our hands on the next eastern
tent caterpillar crop, we may well have

pinpointed a unigue pathogenic mech-
anism previously nat described in
biology or medicine. [t was a major
team effort, led by deans Scott Smith
and Nancy Cox of the College of Agri-
cuiture, Dr. Peter Timaney, director of
the Gluck Equine Research Center, and
Dr. Lenn Harrison, directar of the Live-
stock Diseases Diagnostic Center, with
major and unstinting contributions
from many equine practitioners and
academic researchers. Significant
financial support for MRLS research
came from the U.S. Department of
Agriculture Ag Research Service and
Thoroughbred Charities of America.”

he caterpillars are sure to return

Tin high numbers some day, which
is why all involved emphasize the need
for more research. Armed with a new-
found and hard-won understanding of
the dangers, horse owners can be bet-
ter prepared to prevent the kind of
losses suffered in the spring of 2001. %
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