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SUMMARY

Tesﬁngfordmgsinhormmnswiduhe‘ukingofumpm.
Samples, usually blood and urine, should be split immediately after they are
drawn and the referee portion of the sample stored independently of the
sample to be analyzed. ’Ihesampbtobcanalyzedisd\ensbippedina
secure fashion to the laboratory for analysis.

In the analytical process, drugs are subjected to liquid/liquid

" extraction and screened for the presence of illegal medications. The most

commonly used sceening method is thin layer chromstography. Other
sawninsme&odsincludeguehmmﬂoytphymdhighpmmﬁquid
duommphyaud.mmdy;immumy.imludhguzymeliaked
immunosorbent assay (ELISA). ELISA screening is particularly sensitive
and rapid. Due to the seasitivity of immunoassay-based screening, most
high-potency medications are first detected on ELISA screening.

- lfanagentisdewcwdiudwmuiugpmiu_mminthe
sampleisconﬁmed_byodmmeﬂmds.butmostupedtﬂybygas
chromatography-mass spectrometry. The qualitative detection of drugs in
fomnsicumphcisaweﬂdevdopedm:udamtdmgsmbeidwﬁﬁed
in blood or urine samples with & high degree of accuracy. Drugs can be
qmﬁmedinblood.oruﬁnewithmmmyof;ﬂuormzsﬁor
better. These scientific determinations on a sample caa be independently
vuif'wdhmetefmumphsmdfmmmmmme

M'wchniquesdewctmuchmoreﬂtmmdicaﬁou.dndaismd
<0 horses, and one of the challenges of equinc drug testing is to fairly and
equitably distinguish between natural substances in horse urine and
medicinal substances. In this review we examine the techniques used or
ummybeusedwmked\isdisﬁndionforambaofdkmy.
envimnmenhl‘andeadogenmsubsﬂmfoundialpmuﬁne.

INTRODUCTION
m;mmmmmmwmm based
mdwchnhﬂy'mm.mfwdtugmﬁngofmmm
(Tobin 1981). The medication of racing horses was formally declared iliegal

1912 smmwmymmmmmm
mwwmummmm However,
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interpretation of the forensic significance of the analytical findings regarding
mctypesofmlesmatmbeenforeedudhowumemlashouldbe
defined, drafied and interpreted, is currently the subject of much debate
within the industry.

. SAMPLE COLLECTION

, Sincedle_expenseofoollecﬁngnbloodsamp!eismllandblood
isd\éonlysampleﬁomwhichdmgeoncenmﬁondaucmbeimé:preted
wiﬂ:mywnﬁdmbolhbloodanduﬁneﬁouldbeoolm Additionally,
a decision must be made regarding the nature of the blood sample drawn.
Whihpmmwmdwmpleofehoicefotfmicwwk.ﬂ\ement
of-enzymlinkedmmtmym&humnduedmm
more satisfactory sample. This is because the preseace of proteins in plasma
samplescminhibilmEL!SAmwﬁonandomcquieneewithMussays
mggﬁsﬂmwmkmmsaﬁsfnm.whhhssﬁkdﬂmdofma@ecifm
inhibition of the ELISA system. Alternatively, plasma samples can be
exmcwdtoavoidd\einwtfaingpmblemswid\phsmapmwimmdto

maintain the efficacy of ELISA testing. _
Uﬁncnmplesshouldbedriwnimolcbemicaﬂycleaneonuiw.
Ifﬂ:euﬁneumpkisswtedeoldandsh@pedtoﬂiehbmpmmpdy.
* there should be no si ptobhmwimehanguhm'ﬁneumple.
'Wmmmduummmﬁuamaummmwmy
notbeusedtoobhinamineumplesimetheyacttodiiuwmindmgs
and drug metabolites in equine urine, and are therefore likely to interfere

with the testing process. :

- BLOOD VERSUS URINE
mmdm;mhﬂmmmyhpoﬁ-m
urine testing. Uriaewngismdlymiortobloodmﬁngsiweudne

In contrast, blood samples are easy to collect, and once a drug is
identified and in blood, one can usually estimate its

3
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concentration of drug available in the sample, especially the concentration
of drug metabolites, tends to be small. This is a major problem with blood
testing, and it means that, givea the current state-of-the-art, blood testing is
always used. in conjunction with post-race urine testing for effective
medication coatrol. : T
Currently, the state of Keatucky takes post-race urine samples only,

and testing of Keatucky samples is carried out by onc of us (SDS) at
Truesdail Laboratories Inc. in Tustin, California. Following collection at
Kentucky uwb.ﬂwgmplumshippqdinamuemnuimmmdﬁl.

where they amrive the next day. 'meboxisopeuedinmepremoeofa

witness, the volume and pH (acidity) of each sample is noted, and the

analytical process begins.

PRE-RACE TESTING AND POST-RACE TESTING

PRE-RACE TESTING

Pre-race testing, which is no iongerpetfomedonuigniﬁcmtbasis
inNorthAmetica.wubuedeufuelyonb!oodnmﬂing.ddmghuone
i Hong Kong was based on urine sampling. In

chssichmuiclnpte-nzemting,thebloodsmplewdumtwotofour

i wasthusseeantheulﬁmﬂedmgwsﬁng

mgy,theonethatcouldmaﬂy pmeatmeuseofmediutionw
i htedwbe&ingpayoﬁ.ﬂhich'pos&memﬁnsummao(robinct
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blood. Fmdahmnp:u—memﬁugbuedmmm.nexmelypoor
record of detecting high potency illegal, medications pre-race, and the
conccptofpre—memﬁngmqukedlmuchmmiﬁvedmgdetecﬁon
technology than TLC-based testing. It was largely to answer this need for
more seasitive pre-race testing that ELISA tests were initially introduced into
chemical analysis. .

e

CHEMICAL ANALYSIS OF THE SAMPLE

Classical chemical analysis of a blood or urine sample is a three
step procedure. 'meﬁntmpisexmcﬁouofﬂwdmgfmmthebhodo?r
uﬁne.dwsmudmpksueeaingofmeumplefmmspemddmgs.mmc
tp&dmpiseonﬁmaﬁouofﬂaeprumoﬂhedmg. The first step in this
mlysisisdnexncﬁonpmcm.whichispufomedbya ure called
liquid-liquid extraction.

LIQUID-LIQUID EXTRACTION

Lhuwﬁmﬁduumﬁm.hwonmemfa-dmemm
bloodorurine(aqumpbue)htouolvenwmdou not mix with water.
Liquid-liquid extraction of drugs follows the extraction rule (Blake and
‘Tobin 1986). nymmhmmmummmmm
basic drugs extract under basic conditions. To implement this rule, the
analystukesmaﬂpo:ﬁomofmqumple(usualiy about 2 to 3 ml) and
makes them either acidic or basic. To make the urine acidic, about 5 ml of
anacidicbuﬁetiuddedwhichchthguitspﬂvﬂucmabouuﬂ. To make
ﬁaeuﬁnebuic.afewdmpsofunmﬁoniumhydmxidemadded.whichwill
change the pH of the urine to about 9.0.

To extract the drug, an organic solvent, such as dichloromethane is -

M.Mﬂwn@kﬂmﬂmamm{mMSﬁnm
©of more. Fauwmmmmmmm@m
whileforﬂphsicwnple.bniedmpmovehmﬂndiddmm
mpkkmﬁud.mmmmmmwwfmmm
aqueoushya.w!ﬂdl-ispipeuedoff. The drugs are now contained in the
dmmhw.wm&wwmasmmwhmniﬁm -

t conceatrate the drugs. This small volume will contain all the drugs, -

ﬁwmmmMﬂmm&emuww‘Mﬂw
exmm;aeeuingprooedm.
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chromatography mybepetfomedonminlayerpmes.orinaguorliquid
cliibmﬂOgnphksystem.Howw.byfumemoﬂcommonlynsed
screcning system is TLC or HPTLC (High Performance Thin Layer

Chromatography). .

THIN LAYER CHROMATOGRAPHY
lmhinhyachmmaomm.meurineextrniupomdonwaaﬁn
layerofsilica(gem“yleumanlmmmick)onaghsspme,alonpidc
with appropriate standards. mphtcis-theuphoédinaghssunkmd
'devcloped'bynnowingnso!ventmixmtomnupthephﬁbyupilm
action. As the solvent {mobile phase) runs up the plate, the different drugs
mmeumphmvemmplmudiffmtmcbmhﬁcofme
druganddependenton‘rl..ccoadiﬁons. Howevef.inxhehstmlysis.thc

| wayieldsonlyonesinghmwinfomaﬁonabouuhedmg,whichuma

IMMUNOASSAY BASED TESTING
While TLC based testing is relatively inexpensive, broad in scope,

andsuffwienﬂymiﬁveto‘allowthedewcﬁonofmy icati
in uri medications that are difficult to detect
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Performing an ELISA test is relatively simple. As shown in Figure
l.d\canﬁbodytomedmgisboundmmmmofﬂwwwell. The
assay is started by adding 20 pl of the standard, test or control samples to
each well, along with 100 pl of the drug-horseradish peroxidase (drug-HRP)
solution. During this swp.thepreseneeinthempleoffreedmg Of Cross-
reaqﬁngdmgsormeuboliluoompeﬁﬁvely prevents the antibody from
binding the drug-HRP conjugate. The degree of antibody:drug-HRP binding
igﬂterefmiwmelyrelawdwmeamoumofdmgintheam. After ten
minutes of incubation the fluid is removed from the microtiter wells, and the
wells are washed three times. During this process the antibody and bound
drugmainﬁxedtothebottomofmeweﬂs. Substrate
(wmnethylbenﬂdine)kdmaddedtoaﬂwells. a color-producing reaction

_omswwmﬂwmmmm“ﬁbodymmmmymhm
' wells.sndﬂ:eirabsorbancemadutﬁﬁoaminamicmwdlmader. Higher

' opﬁcdnbmbamwmpondsmlowdmgmmﬁoniamemple.

Figure I:
Reaction sequence of the one-step ELISA test.
Anﬁbodywd:edrugisboundtoﬂwwemmdwctmdm&olumplesm
added directly to the well. In control samples those sites remain free and
biudduedmg-eazymeooqiugatewhumhkadded. In “positive” sample
mﬂ&mmmymemnjuwmbhd.mmm:imw
already occupied. Unbouuddrug-enzymeiswmovedhydwwashdep.md
substrate is added to develop the test. An sbsence of color, indicating that
m&uguzymwmplexbouudtodwmﬁbody.mmntsaposiﬁveﬂt
Reprodusced with permission from Res. Comm. Chem. Pathol. Pharmacol.
These ELISA tests can be particularly potent and effective in drug
detection. Mmbeasmsiﬁveasndioimmmunys(kl&,dsemt
mbecomphedﬂthiuabmmhwrmdagoodEUSAismpanble
to a RIA in terms of accuracy.
‘ Fotexmple.u@plemphhemSAmpuﬁcuhﬂydfwﬁve_
in terms_of detection of opiates. Figures 2 and 3 show, respectively, the
ﬁmmeadmﬁvkyofmemphkwm-awﬁul'mn'ona
saisoftwkmm.mdinmmhemmoﬂbeinmofmis
test into routine post-race testing. As shown in Table 1, of 166 samples
mh&WmUmdswlsmwwMAmdof
ﬁmlSeonﬁrmedtooonuinnmmoﬁcmbsuneebyGCMS(McDondd

| et al 1988).




Figure 1:
Reaction Sequence of One Step ELISA
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TABLE L
ELISA screening of post-race urine samples followed by
GC/MS analysis.

———F ¥ o

Sample Urine Flagged by Drug
Date Sample by GC/MS Identified
s ELISA  Analysis |
10-3,4-87 34 S 3 Oxymorphon
e
10-4-87 16 1 1  Oxymorphon
o c
10-11-87 8 1 l Oxymorphon
e
10-17-87 36 3 2 Oxymorphon
v ¢
10-17,18- 27 3 1 Oxymorphon
87 e ‘
10-20-87 21 4 4  Oxymorphon
e
10-27-87 24 1 1 Oxymorphon
. ,
TOTALS* 166 18 i3 Hydromorpho
ne
% Days Racing

(GC/MS). The dates on which the samples were collected, the
numberofsamplesinadunalysisb:wh.andﬂwnumberof

samplesﬂagged'suspicious'byﬂ.ISAmpmwdinthe
first three columns. The results of GC/MS ' analysis of the

.9
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flagged samples arc shown in columns
identifications were determined by GC/MS

morphone or hydromorphone. For some

72% of the ELISA
to contain either oxy

of the unconfirmed ELISA ide
was available for complete GC/MS evaluation
uced with permission from Res. Comm. Chem.

status. Reprod
Pathol. Pharmacol.

* TIME COURSE OF
PRESEN

CE OF INCREASING CONCENTRATIONS
OF MORPHINE

four and five. About

ntifications, insufficient sample
of their opiate

ELISA REACTION IN THE

g o 8

. ABSORBANCE (650 nm)
&




ONE-STEP ELISA REACTION
IN A SERIES OF POST-RACE
URINE SAMPLES

POST-RICE URINE (MEGATIVE) )

ABSORBANCE (650 nm)
b

s w0 1 X
REACTION TIME, MINUTES

One-waUSAMouinamiaofpodmmmﬂs.mogen
mﬁﬂ(mmm.cﬁvﬁyiamhmmmudpoam
urine samples. mopenuqmu(ﬂ-ﬂ) show the effect of 05
mglnﬂofmplﬁneaddedtomissystem. The open diamonds
(0-0) show ELISA acﬁvityinadosedhomutine.andme‘
solid circles (@-@) show ELISA activity in a sample
subsequenﬂydetaminedtocontain o1)

with permission from Res. Comm. Chem, Pathol Pharmacol.
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TABLE IIL
Efficacy of PCFIA and ELISA Tests

Drug State TC Status | Immunoassay

Positives

Buprenorphine New Mexico No test Multiple (>Sb)
Oxymorphone New Mexico Low Multiple (>30)

Sufentanil Oklahoma No test 10/300*
Mazindol Western States  Low Multiple (>20)

Cocaine California Low 2/83¢

_ Acepromazine Minois ~ Fair Multiple**(>25)

»» Acepromazine initially detected in pre-race samples.

Similar patterns of medication violations positives were scen across
the Western l;lmted States whenever these immunoassay (ests werc
introduced. In‘generalaboutl%to.‘:%ofuwadyumphsmdwm
foundtomuiuanmﬁcandgeﬁc. Simitarly, when the mazindol test was
introduced in early lm,Mmmﬁvepamtofdweaﬂymles

WMMMO{MW. While'l‘l.Cmethodsfof
cocaine, oxymorphone mMaMMMOdSthm

mummammmwhm ‘This was especially -

mmmmmwuuwmm:nm while
thedooeuedonﬁemekwum4mmm«¢l 1988). Overall,

12
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thegnatseusiﬁvityandspeedofﬂwEUSAwstsreuduedthemhighlyeffecﬁve

mﬁngtemmdfnmpedotton.Cuameaﬁngn\eﬂndfoﬂﬁghpﬂuwy

drugs.

ltis.howm,worﬂ\noﬁngdmmeemeﬁectivetestbmmauilable

abuse of these medications stopped at once, and did not resumc. This was
MyWMWWMmM&gWW
: ELISA companics left the Western United States without access to

" ELISA tests for a period of at least onc year through 1989. Then, beginning in

1990, ELISA tests again became commercially available to wester testing
lﬁomoﬁa.wmweummwhmmmumeUﬂwdswﬁ
umwsmwidmofnm-wmefmmofm&aﬂwﬁc
mdgmfesdnmisﬁcoﬂhkmgionpﬁortolm.

TABLE IIL
Partial List of Commercially Available E_LISA Tests

ATl Dot Megedine

Amphetamine Diprenorphine Mepivacaine

Anileridine Doxapram Methylprednisolone

Azaperone Droperidol Nalbuphine

Barbiturate Group  Ethacrynic Acid Nandcolone

Benzodiazepine Btorphine Opiate Group

Boldenone Featanil Group Oxymorphone/Oxycodone

Bronchoditator Fentanyl Pentazocine :

Group

Bumetanide _ Fluphenazine Phenylbutazone (Blood

| . Only)
Buprenorphine Furosemide (Blood Procsine
Only)

Butorphanol Glycopymolate Promazine Group

Caffeine/Pentoxifylti Haloperidol Pyrilamine

ne

Carfentanil Haloperidol Reserpine

~ i Metabolites

Clenbuterol . Isoxsuptine Sufentanil

onine | .

Group

Cromoglycate Lofentanit Theophylline

Dantrolene Mazindol Triamcinolone Acetonide

Detomonine Mazindol Mectabolites  Tricyclics Group
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DRUG CONFIRMATION

GAS CHROMATOGRAPHY-MASS SPECTROMETRY

Mass SP@ONGW (MS) has become the suudard instrumenial
Modforoonﬁmaﬁonofﬂwptuencemdidcnﬁtyondmginasample.
Samples containing 8s litle as picogram quantitics of analyte can be

Wofmmmﬁwmmuﬁmﬁom The mass

ismiﬁvedowntosuh-uuomm(uilﬁonﬂuofam)
levelsmdiquynpid;kmdcveloptfullm:pecwminafrwﬁqnof
a second.

‘A state-of-the-art GC/MS system cousists of a GC for sample:

.E.
"="

2 M

-
p=s1

(7 o T o T - I - e

- o mm o oun

- e tA W mem as

P N




oy W W14 AW

6 A o

!/

7

UNEQUIVOCAL IDENTIFICATION OF SUBSTANCE

By the time the chemist has completed his TLC, immunoassay, and
GC/MS analyses, sufficient evidence will have been accumulated for the
analysttobepetsudedastomepmeneeofﬂtedmgordmgmmbolite in
the sample. lfmemediuﬁonisapmﬁibiteddmg.d\emdystis in a
position to issue a chemical finding. This act of formally reporting to the
authority_the presence of a chemical substance initiates a sequence of
administrative events that may end in significant disciplinary action against
certain individials, and is only undertaken when the analyst is absolutely
certain that he is able to unequivocally identify the material present in the

“"afmmal proceeding. ummmmmmmlyuwmmw
nukeasgoodameupouibhfordwp:moeoﬂhemmhlinqucsﬁon.

mmmﬂmmw-mmmwummwdm
unequivocal chemicat identification of the drug.

repeated. h&kmmm&ﬁcﬂwmmdm
hbmmmwhnhadminmeuﬁommbmdmvmﬂydways

15




YETERINARY REVIEW/THRESHOLDS

With the increase in scope and seasitivity of medication testing, the
bulk of the chemical findings reported by analysts arc not illegal
medications improperly used.hutnﬂwrmummiduesof legal and

) jate therapeutic medications. mfrequeucyoflhmﬁndingsin
reeentyemhascreatedsomewhatohdilemmaformeiudusu’y. Under the
old ‘rules, any finding of a foreign substance led to confiscation of the purse.
and suspension of the trainer. Under the new and highly sophisticated

determine the regulatory significance of the finding.. California, which has
j appoinuduﬁqukwuedicdbkmisthefntmajorm:uwm-
take this approach to the problem. One of us (GDM) serves in a similar
aptcityinthemofl(cumcky.
Novewﬁuuian.nommhowwdlmiudoreupetmd.m
havenhisfmgaﬁbtmmwdloﬂhepmbhmmnmaﬁsefmmm
application of sophisticated analytical chemistry to 10-40,000 post-race
' urinesfyear. mmummmwmmmwnum:
Commissiomfuncdoninchumnjummmmwmch
gmn;toembleﬂwmtompondappropritwlywbenqmﬁonsmning
findings;; of drugs, therapeutic medications, and environmental and dietary
substances in racing horses arise. ,
ﬂwswondporﬁonofﬂwsoluﬁonisformlﬂlmholdsamffs
fotewrapeuﬁcmedicaﬁomhnciuzhm Again, California has been the
fmmwmm&&%%&mmoﬁ
memwmumfaﬁh table II1, and one
ofus(mmsanwﬁvcmeudlpmmin&emofﬂumror
ﬂmpetgﬁcmedicaﬁominndughm. '

16
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TABLE IV.
Approved and Proposed "Thresholds" for Medications in Racing Horses

March 30, 1995
“Phenylbutazone . 5 ug/ml  Plasma  North America (ARCD)
Oxyphenbutazone S pg/mi  Plasma North America (ARCI)
Furosemide - 50 ppb Plasma Oklahoma
.Flunixin I pg/ml  Plasma California
™ Flunixin 0.1 pg/ml  Plasma Peansylvania
Naproxen 1 pg/ml Plasma California
Procaine 2Sppb  Plasma Canada
Procaine 10 ppb Urine  California
Acepromazine 25ng/ml  Urine  California
Mepivacaine 10ng/ml  Urine  California
Promazine 25ngimi  Urne  California
Albuterol 1 ng/ml Urine  California
Atropine 10ag/ml Urine  California
Benzocaine SOng/ml Urine  California
Theobromine 2 pg/ml Urine  International
Arsenic 03 pug/ml Urine  International
Salicylate 6 pg/ml Blood International
Salicylate 750 pg/ml  Urine  International, California
DMSO ISpg/ml  Urine  International
DMSO {pg/ml ©  Plasma International

Hydrocortisone 1 pug/ml Urine  International

BICARBONATE
In recent years, there has been considerable interest in the use of
NaHCO, in athletes 10 counteract the acidosis associated with intense
exercise. The sccumulation of hydrogen ions (H') during intense, short-
duration exercise suppresses glycolysis through the inhibition of the enzyme
‘(Hood et al 1988; Wilkie 1986). During intense

-ammwmmmmmmmmmmnco, in

the reaction:
i  H*'+HCOy — HLCO0, - H0 + 00,

Carbon dioxide is eliminated through respiration, and HCO; is depleted. As
blood [HCO,] decreases, H* accumulate causing blood pH to decrease. The
goal of NaliCO, administration is to augment the blood bicarbonate
buffering system thereby delaying the accumulation of H'.

17
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Studies using human athletes have delayed the onset of fatigue with
NaHCO, during moderately heavy but not supramaximal exercise. For
NaHCO,tobebei"cﬁcialwperformmce.workboutsmusthstatmz
minutes in duration (Costill et al 1984). Sodium bicarbonate provides no

. beneficial effect during long term aerobic exercise since lactic acid buildup

isnotaprob!eminmattypeofwork. In fact, endurance excrcise produces

alkalosis.
In studics using equine athleles, the fatigue-delaying cffects of

NaHCO, are equivocil; howevet, anecdotal evidence and the perception that -
NaHCO, can”improve performance, particulady in Standardbreds, is

substantial. Sinceamjoﬁty-ofSundardbredmhstloagamzf

mumandstmdardbredmimmmulﬁplcpmwmpmw
) an ergogenic benefit 10

Mumyumdfwmnmsmmmwwm
concoctions (Bergstein 1989).

Following NaHCO, administration, renal and respiratory
mmmmmmmuu&wmwmwmmw
normal. Renal mmmwmwmmwumm
exaaionofemdym.ﬂ'.deCO,‘.r ixtur
muining!.ﬂ‘bﬂdico,(aboumsglkg)hadampﬂdmeompnﬁ
10 7.46 for horses not consuming NaHCO, (Robb snd Kronfeld 1986). The
uriné pH of human athletes following an 800 meter run was 6.17 during

- recovery following a placebo but was increased to 7.61 whea athletes were

given NaHCO, (0.3 g/kg BW) before the run (McKenzic 1988).

Several racing = ations ‘have ruled that concoctions
coauiningNaHCO,-muotpumiaed. Thenhmmnomlmguds
ﬁwmbingofahoﬁeonmedayaaviohﬁonoﬁum Furthermore,
mawdﬂmw,knmmmbmhkafmm
Mmmmwpmmdmmmmlwl). In
nummymmmmmmmmmw

thuhuapte-rweplmmoo,‘]ofSSmitsor

pulmonlryhemonhage '
hizim.bloodpﬂ;boWTA.mda[Nt]omM?mEqﬂ.hpompﬂy_

retested. lfmmmmsmwmmmmm
mqueswdtosamhmehom(Bergsteinww).
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DIETARY, ENVIRONMENTAL AND ENDOGENOUS

SUBSTANCES IN RACING HORSES

, With the increasing sensitivity of equine drug testing, the
incidence of detection of dietary, environmental and endogenous substances
inpost-moebloodmduﬁncumpluhasinamed. We have categorized
these substances under three headings: dietary substances, environmental

. subsinnoes and endogenous substances.

DIETARY SUBSTANCES

DEFINIHON:AdieMrysubmnoeismysubsmﬂmispmofme
normal and ordinary feeding of horses. In this section we are concerned
withsubmmmnykldmmia!siapost-meumplesmatﬁuu
administrative actions. With dietary substances there are generally clear-cut
geographic.seasomlmdfoodsoumeinﬂumoameappwmoeofﬂme
materials in post-race samples.

SALICYLATE: Salicylic acid (Salicylate), the prototype Non Steroidal
Anti-Inflammatory Drig (NSAID), is found in the post-race urine of all
hmadhummmognbdu'mmrhmuﬁm. Based on
amammdmwmlmvsogmdmmin
plasma and wrine respectively were established. These thresholds are
inmmﬁomﬂymoguized.mdthﬂwulmwmsholdkbeingmiewedfor
adopcionas'meuﬁmyd;mhomormmincmfmia. Salicylate is
an ARCI Class 4 ageat (Moss ef al 1985).

hmd_enineislikelﬂobefoundinahrgenumb«ofpodmmineumpm
cheym.aamineduhigheaouhsemiﬁvity. There are, however,
mmnmmammmmdwmwngmm
ia&epoﬂmwhuofhotmnciuh'uinmm:koinww.
It scems likely that these 3 related high concentrations of
ho:deainemabommywhud(ﬁmkadlm.Mkmfuuul
threshold for hordenine. Hordenine is not classified by ARCL  Some
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DIMETHYL SULFOXIDE (DMS0): DMSO is found in all horse urines
and is thought to be entirely of dietary origin. DMSO and its metabolite,

dimethylsulfone (MSM) therefore occur normally in horse urine. In horses -

on a diet of Lucerne hay, urinary concentrations as high as S pg/ml of
DMSO in urine have been reported. DMSO is a Class 5 substance in the
ARCI classification system. DMSO is often readily identifiable in post-race
urine samples and some US hbsreponDMSO(od:eiraumoﬁtics. The
international thresholds for DMSO are 1 pg/ml in plasma and 15 pg/ml in
urine (Crone 1995).

MORPHINE: Morphine is found in significant quantities in hay grown in
ccminpansofAusmiiaaMwoddwideinpoppywedusedinbaked
products such as bagels and muffins. Occasional low concentrations of
morplﬁneorismbol'uesiapost-mehoneuﬁmiummmlhhve
beentracedtohorseseaﬁnsfeedoonuminmdwithpoppyapmls.

-kAnodterpossiblesoumeofnmrphiueiscodeiue.whichkmeubolizedw

morphineinmanmdpruumablydsoinlhehom:ﬂiephmlopal
activity -ofoodeincinmanmaybeducmiumholimtomotphine.
Findingsofmomhineinpost—meuﬁmampksmywombeaﬁwhwd
with contaminated hay in certsin geographic areas, inadverteat feeding of
poppyseedbugeh.wcidenuloonummﬁou&ommaipdoaoodeineor
with morphine from other sources. Because poppies grow wild in Australia,

.dmmcwmwmmmkinﬂmmmemof

morphine identifications in this country. No published or unpublished
thresholds for morphine have been reported; however, Australian rescarchers
use chemical-ionization GC/MS procedures to ideatify equine urine samples
wheremorphineisdcrivedfrom?.utigcmmcomuﬁmﬁonofwulmps
(Batty 1995). Morphine is an ARCI Class 1 agent.

SCOPOLAMINE: Scopolamine is an alkaloid closely related to atropine that
kawmsamddwndmmmﬂum The

rom plant sources is far from trivial. However, a scasonal finding

djimwudhdmmoﬁﬁmmmudmmdmmof
mmhmmmmmmmwaw‘

contamination (Feenaghty 1982).. Within the last two years, a number of
Mmmmmnmuswm

is an ARCI Class 3 agent. No published or unpublished thresholds
for scopolamine have been reported. .
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BUFOTENINE: Bufotenine or NN-dimethylserotonin is an indole alkaloid
found in the leaves and seeds of Piptadenia and also from Amanita.
Bufotenine is also hallucinogenic, and materials from frog and toad skin are .
sometimes ingested for their hallucinogenic effects. At least one
identification of bufotenine in a post-race urine sample has been reported in
the US, and a number of identifications have been made outside the US.
Although no penalty was asscssed, no formal threshold for this agent in

' ..post-race urine exists. Bufotenine is not classified by ARCL No scasonal

or geographic associations for bufotenine identifications have so far been
reported. '

A]tSENlC:Arsenicubiquitominnmndisfouadhunhomemines.
However.itmbeusedunmicinmllmnusndua'mppu’in
large amounts. A threshold was therefore needed to distinguish between
nonnalmicandunusmllyhigheoncentmiomofmicinpoﬁonce
urines. Crme-andbisooowotkersmlyud4.000post-mesmmlesiuHong
Kong between 1983 and 1988. The international threshold for arsenic is
now 0.3 pg/ml of arsenic in urine (Crone 1995). While it is highly likely
ﬂmmmucgeomphichﬂmenmkmnmﬁminpem-me
urine, these are not described. Arsenic is not classified by ARCL

ENVIRONMENTAL CONTAMINANTS

DEFINITION: Environmentsl contaminants are substances brought into the
mvhmmauoftbehombymnandmunﬁkdymbefoundinmmt
mmeummbewwmmm
in which case metabolites of the materials will be found in the post-race
samples. Jdentification of parent contaminant alone in the absence of
muwmammmm

cammmmummmmmmnwhmm
nhcpuwmedddbbyhmmhm(lﬁm)mmu
mwmwmmmmwmzaﬁoumm
excreted in the urine as unchanged caffeine. A finding of caffeine in a urine

ngduﬁmmmummww
of 0.01 pg/md in plasma and 0.03 pg/ml in urine. Malaysis also has an in-house
threshold of 0.01 pg/ml in plasma (Cheng 1988). Caffeineisan ARCIClass 2
agent. _ |
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THEOBROMINE: Theobromine is 3,7-dimethylxanthine, and for two

decades theobromine from cocoa husk was the most commonly identified
material in horse urine in England. It proved very difficult to remove cocoa
huskfromthefced.sodwappmchwuhkenofdevelopﬁu.aduuhold.

Studies were carried out at the Horse Racing Forensic Laboratory” in

England, and 2 pg/ml in urinc was established as the regulatory threshold
(Greene 1983). Theobromine is an ARCI Class 4 agent.

NleTlNE: Nicotine is ubiquitous in the human environment, and is

occisionally idéntified in post-race urine samples from horses. The

, mbolismofnicoﬁmidmehomhasnotbeeuduaibed;howevuinmm

cotinine and ¢rans-3-hydroxycotinine are its major urinary metabolites.
Bawdpnwhﬂisknownofmembolkmduicoﬁnch~mm.the
ﬁkd&oodoffm'ahoﬁneen&eﬁnghommiubymymmm
contamination is small. In the absence of cotinine or other micotine

. metabolites, a nicotine identification is presumptive evidence of - post-

collection contamination (Stanley 1993). Nicotine is not currently classified
by ARCL

COTININE/trans-3-HYDROXYCOTININE: These agents are the major
urinary metabolites of nicotine in man. Their identification in horse urine
in significant conceatrations is presumptive evidence that the horse was

|-expooedtouicodue.:u¢ubeddingoutobmomﬂu. They are not
" classified by ARCI (Stanley 1993).

COCAINE: Cocaine is ubiquitous in certain human environments, and
couineandloriumboﬁmhavebeeafoundinmueﬁcs.inuﬁva
mmmmmmﬁumwiapod-mmmum
horses. Most of these identifications have been at relatively low
concentrations, and their ical and foreasic significance is often
unclear. In Tlinois, control of the use of cocaine on tongue tics has been
implemented by use of a pre-race cocaine ELISA. Application of this test

urine. mmmﬁmdmmmmﬁm'

hmmhmmmwmﬁamm
;ponumudyhmmmmpmmu!twmmm
authentic metabolites (Jeasen 1995). Cocasine is classificd as an ARCI Class
1 agent. :
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ENDOGENOUS SUBSTANCES

DEFINITION: Endogenous substances are substances that are Specificilly‘
synthesized within the horse and are independent of dietary or other sources.

* HYDROCORTISONE: Hydrocortisone is an endogenous corticosteroid

hmaucpmducedbymeadmaighadandmﬁdwnomﬂlife. It is
alsoavaihbleaszniajecub!ephammﬁcahmdiumleaseinthehom
can be specifically stimulated by administration of ACTH. To control its
use in racing horses, & urinary threshold of 1 pg/ml has been established.
Hydrocortisone is an ARCI Class 4 agent.

. TESTOSTERONE: Testosterone is normal in the plasma and urine of

geldings:ndﬁlﬁesbutatvaylowoomm Testosterone can also be
used for its ansbolic actions in fillies and geldings. To control this use of
testosterone, a threshold for this agent is required. The Australian authorities
useamresho!dofmo“fndofmmdthoughbywhumethodmis
threshold was devised is not quite clear (Batty 1995). Testosterone is an
ARCI Class 4 agent. '
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