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1. High-Sensitivity Teeting - vdmumdﬂnhr?bnnmbu&d;ugm
incressing detection capebilities of anslytical injected when we treat the horse some extent,
?@uwmwdwm the large number of pgents detectable by current

testing equipment and have substan-

tially incressed the analytical capabilities of racing

::ﬁlﬁ. With current ddnm- 2. Historice! Background

can routinely detect concentrations of drugs, Ty put this in historical let

masiicetions, and metabalites I the low Darts Der otk £ procrecs in this feld duging. his century.
billion (ppb) concentration range. The ability to At the of this century, in about 1905, all
quentify small amounts of drugs and therepeutic foreign sdministered to a horse were, by
medications remains fmportant as a re- administered in contravention of the rules

critically definition,
search and regulatory tool as, for example, in of yacing. In 1905, however, analytical chemistry
development . ) and vegulstory wasmnot much of an art; in those days a chemist was
work. However, in the field of performance horse thMmmMm?nmb«of
unequivocal chemical identifications of foreign sub-
with this technical capebility. The problem re- stances for his authority! Indeed, at that time the
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Tabie 1. muwmmm

Drug Number
Naproxsa 108
Furosemide 10%
Fentanyl ; 108
Etorphine ) : 10

Hyaluronic Acid 104

number of chemical substances known to exist was
exist ,

today.
In contrast, in the closing years of the twentieth
"“'::" hm’ :

4. Specific Example: Phenylbulazone

Let us look at a common therapeutic medica-
ﬁm.phenylbutu:z If we assume that

tazone has a half-life of 7.22 h, then ft turns out that
90% of the dose g
amount remaining horse,

(Figh. 1and2). Now a typicel dose of phenylbu-
&m.mmﬂoﬂmww
simple arithmetic we see that it will take 21 days to
eliminate this entire amount of drug from the horse.
However, the pharmacological effoct of
B pn s

i Sy s e
ence of our colleagues in Hong Kong,* who at one
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Fig.2. Daily elimination of phenylbutasons molecules.
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point had in place a test that detected phenylbuta-
sone for ~1 week after the last dose. There then
came & time when a more sensitive test was put in
ﬂm.andﬁhhﬁmﬁmdhdmapbmﬁbuta-
sone for ~2 weeks after the last dose. However, the
Hong Eong suthorities eventually concluded that
the more sensitive test served no useful purpose, and
they chose to return to the original 1-week with-
drawal time test. The Hong Kong suthorities had,
at beast for this test, chosen to arbi

" Kimit the sensitivity of their test (Table 2).

S. Summary of the Withdrawal-Tiine Problem

As with the phenylbutazone example described above,
all medications are retained in the horse for long
periods and are not eliminated by the
horse until long after the pharmacological effects are
over. Therefore, for many drugs and medications, it



8. Bringing the Problem Down 10 Manageable Size

It is sometimes suggested that the problem of with-

drawal times is too big or too difficult or too compli-
Individuals taking these

csted to tackle e 65500 e
positions point to Imown chemicals

the 4000 common agents and note that
itmldbaimponibh_to the data

sapproximately nine
mr&hm&m&-%dﬂwm
ifications reported in the racing industry.
These agents include, in no particular order, (1)
procaine, (2) isoxsuprine, (8) methocarbamol, (4)
dexamethasone, (5) flunixin, (5) N
g n(::ngublel&tof il
a very agen one on
which we have focused our ressarch attention.

8. How Do We identify the Point at Which We Limit the
Sansitivity of Testing?

In our research program in Kentucky, we use various
testing methods to identify the point at which the
pharmacological activity of an agent is lost. After
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that point any trace remaining in blood (pref; )
or urine (if there is no other choice) illikalym
ineffective residue of the agent. To do this we have
developed n systematic approach to this problem,

Befonm;ean it ndatnl:uen::d id.et:lf;
pharmacological tionships, we to identi
the specific pharmacological effect of concern to the

racing industry. At times this is & straightforward
process; for example, for the Jocal anesthetics, local
anesthesia is clearly the action of
concern.* With other agents it is sometimes not so
easy; for example, after we have orally administered
isoxsuprine, we have besn unable to identify any

' ical effect of

pharmacological

conoern $o racing is a critical part of this process and
one on which we have an active research program
underway.

10. Highest No Elfect Dose

bupivacaine, (2) mepivacaine, (3)
lidacaine, (4) procaine (Fig. 3), (5) cocaine, (6) benzo-
caine,*(7) sarapin S and This research
has shown some of these agents to be highly potent,
some to be of intermediate potency, and some to be
pharmacologically inactive in this model.

11. Criticat Metabolites

A further complication in this process is that the

residue or metabolite found in horse urine after the

administration of some of these agents, and on which

the chemical identification is made, is often not

perent but & metabolite specific and sometimes
to the horse. To solve this problem, we have
i mmmmu

quantification, and as specific qualitative and quan-
spikes (supplementel proficiency or double --

blind samples) for quality assurance work.

12.  Putting the Package Together

Once we have all these parts in place, we can then

assemble the product. For example, with procaine

we have identified the HNED, which is ~5 mg/site

. We have administered this agent
to horses and quantified free procaine and its glucuro-
nide metabolite in postadministration urine. Be- .

AAEP PROCEEDINGS / Vol 43 / 1997 217



/7

Fig. 3. (a) Hoof withdrawal reflex latency % increass following
injection of procaine doses; (h) % change in contralstersl Jog
following saline injectien; (c) proceine dese-responss curve.  Aster-
faks indicate a significant difSarence frem control values.

Tabiz 3. Cultiosl MekaboMas Uil iovo Besn Bynitwalned

Parent Drug ; < Mstsbolite/Analog

Lidocaine 3-OH-lidocaine

Mepivacsine $-OH-enepivacaine

Pyrilamine i

Acepromazine 2-(-hydroxyethyDpromesing sulfoxide

Asspeomazing S {hydreryethyDpronmsios

Acspromacine 2(1-4xrimethyleilyloxyethyl) promasine

Promathatine promethazine sulfcadde

Propionylpromszine  2-(1-hydrexypropyllpromasine sulf-
oxide : :

Proplopromazine 2-0-hydroxypropylipromethasine sulf-
exide

Promasine 3-0H-premazine

Tripslennamine $-OH-tripslennamine

Phenylbutazone phenylbutasone Dy

Propanolol 4-OH-propanclal

Masindol saxindol metabolite

cause these horses were producing alkaline (pH 8.8)

urine, this concentration of procaine is as low as one

is going to find in equine urine. ‘The peak concentra-

e e e i
procaine (Fig.

If the concentrations of procaine metabolites found

in a postrace urine sample are smaller than these,
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Fig.4. Urinery procsine concentrations of kydrolysed and unhy-
drelysed samples following procaine HCI 6 mg 5Q.

Talle 4. Summary of Threshelds Prafest

Threshold
Motalolite HNEDDose Determination
Agent fynthasis Determination Btatus

Banwocsine notrequired moefect ineflective; pub-
; Hahed

Serspin - ._u&.u maokect  fntuctivs;

Procaine oot required 5 mghite meb

Eshed
Cocaine available com- >S5 mghite  ma. in draft; pub-

mercially lished
Lidocaine synthesteed ¢ mg/uite in progress
Maplvacaine synthesised 2 mghite in progress

Bopivacaine u:hq.:lh- <lmgfits inprogress

Acspremazine gynthesised 1mg/10001b  in progress
lsoxsuprine notrequired noectivity 2 papersin press
Detemidine  availsble()  determined  in progress
Pyrilamine  aynthesised -— o

Promazine  synthesized - —

then the procaine concentrations are unlikely to
have been associated with a significant local anes-

" thetic effect of procaine at the time of racing.

13. Research in Progress

Table 4 summarises our progress to date in this area;

the research is ongoing. The limitation of testing

methods has been attempted and is successfully in
in both Canada and Australia. In Canada, at
all isboratories participating in postrace urine
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therapeutic medications and
means, and (3) focus on the tail of
medications. The end result is that chemists will

RACING REGULATORY oo

Research Center and the Department of Veterinary
Science, University of Kentucky. It was also pub-
lished as icultural Experiment Station

uﬁdoﬂ-l&lwgﬂ;ﬂuapm;:ldofﬂnmw

. ported by grants from the Kentucky Racing
Kentucky

Commission and the Egquine Drug Coun-
¢il, Lexington, KY; the National and Florida offices of
the Horsemen's Benevolent and Protective Associa-
S i e Sy O
and The American Feed Industry i

L TohinT. Druge and the performance horse. Springfield, 11.:
Charles C. Thomes, 1081 .

2. TobinY, CombieJ, Nugent TE. Debection times and clearance
times for drugs in horses snd other animals: » reappraisal.
o Vit Pharmacol Therap 1982:5:196-197, . .

3. Norweod G. Americen Association of Equine Practitioners
therepeutic medication list. In: Tebin T, Mundy GD, Stan-
lay 8D, ot al, ods. Procesdings frem sesting for therapeutic
modications, environmenial and disiary substomoss in recing
horass. laxington, KY: The Maxwell H. Gluck Equine Re-
soarch Conter, 1908;191~192.

4. Harkine JD, Muady GD, Woods WE, et al. Deterssinstion of
the lesal anssthetic sfficacy of procaing, cocaine, bupivacaine,
end bansscaing, in Procssdings. Int Conf Racing Analyst Vet

1994;503-308.
8. Harkins JD, Mundy GD, Stanley 8, et al. Lack of local

L
*Crona D. mmwmhmmm
mem_

MEPPHOOEEDNGS/VOL@I!M 219




