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Abstract : There was no study on the prevalence of doping control of racehorses in Korea. The purpose of this study
was to determine prohibited substances in horse races of a drugs testing program. Blood samples were taken from
those 298,543 starters prior to racing and the that finished top 3 runners of each race and horses designated by the
stewards shall be taken for collection of 91,482 urine samples for the purpose of post-race doping test in Seoul, Busan
and Jeju Race Park between 2002 and 2013. Detection and measurement of prohibited substances were carried out
by ELISA, GC/MS and LC/MS using standard methods at the Doping Control Center, Korea Racing Authority. Total
0.0030% of pre-races and total 0.0186% of post-races tested positive for prohibited substances. In pre- and post-race,
caffeine and ketoprofen were the most detected prohibited substance respectively. We thought that characteristics of
pharmacokinetics and pharmacodynamics of drugs resulted in different between plasma and urine. These substances
have also been detected with other prohibited drugs suggesting that unintentional feeding or bedding may be the reason
and groomers’ confusion of candidate horses based by the stewards’ research.
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Introduction

The use of drugs in competing horses is regulated world-
wide (4). Drugs likely to be encountered in competitive horses
have been classified by the Racing Drug Testing and Quality
Assurance Program. Drug testing laboratories are in charged
with the task of identifying the presence of foreign substance
in the urine of competing horses. The prevalence of a partic-
ular drug or drug class in racehorse urine samples varies
among and within racing jurisdictions over time (4).

Until now, there are no recorded data concerning the use of
prohibited substances in domestic racehorses. The purpose of
this study was to determine the prevalence of positive tests
for prohibited substances in horse races of a drugs testing
program in Korea.

Blood samples were taken from those 298,543 starters
prior to racings and the that finished top 3 runners of each
race and horses designated by the stewards shall be taken for
collection of 91,482 urine samples for the purpose of post-
race doping test at in Seoul, Busan and Jeju Race Park
between 2002 and 2013. Detection and measurement of pro-
hibited substances were carried out by ELISA, Gas Chroma-
tography Mass Spectrometry and Liquid Chromatography
Mass Spectrometry using standard methods at the doping
control center, Korea Racing Authority (KRA).

During the 12 years, 3 prohibited drugs such as caffeine,
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flunixin and phenylbutazone were detected in pre-race (Table
1). Whereas caffeine, dipyrone, flunixin, ketoprofen, test-
osterone and boldenone were detected in post-race (Table 2).
Total 0.0030% of pre-races and total 0.0186% of post-races
tested positive for prohibited substances. In pre- and post-
race, caffeine and ketoprofen were the most detected prohib-
ited substance respectively.

In another study, almost 83% of horses tested positive for
prohibited substances once in the first year, 15% tested posi-
tive twice and 2% tested positive 3 times. Morphine was the
most used prohibited substance and was detected 42 times dur-
ing the survey, followed by caffeine and phenylbutazone (9).

Caffeine is prohibited as a doping agent in human sport
and horseracing (8). It markedly enhanced the running per-
formance of horses (11). Among the reasons that caffeine can
be a forensic problem is its ease of detection, its long plasma
half-life, and its tendency to metabolize into other easily
detectable drugs such as theobromine (11). In this study, caf-
feine was the most detected prohibited substance in plasma
due to long plasma half-life.

Flunixin is a potent analgesic commonly used to control
severe intestinal pain or colic in the horse (1). Perhaps the
most commonly used drug for the control of visceral pain are
the non-steroidal anti-inflammatory drugs (NSAID), such as
dipyrone and Banamine®. Dipyrone is chemically closely
related to aminopyrine and has been a very popular treat-
ment for colic in horses. It is claimed to be an analgesic, anti-
pyretic and antispasmodic and to be particularly useful in the
treatment of equine colics (11).

Ketoprofen is a propionic acid derivative that, exists as two
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Table 1. Prohibited drugs on doping test of pre-races in Korea
(2002-2013)

Drugs Seoul Busan Jeju Total

Starters 139,335 68,419 90,789 298,543
Caffeine 2 3 1 6
Dipyrone 0 0 0 0
Flunixin 1 0 0 1
Ketoprofen 0 0 0 0
Phenylbutazone 0 1 1 2
Testosterone 0 0 0 0
Boldenone 0 0 0 0

Table 2. Prohibited drugs on doping test of post-races in Korea
(2002-2013)

Drugs Seoul Busan Jeju Total
Samples 40,854 20,338 30,290 91,482
Caffeine 0 2 0 2
Dipyrone 2 0 0 2
Flunixin 2 0 0 2

Ketoprofen 5 0 4 9
Phenylbutazone 0 0 0 0
Testosterone 0 1 0 1
Boldenone 1 0 0 1

enantiomers. It, like most NSAIDs, has a short plasma half-
life of approximately 1-1.5 h (7). So, in this study, ketopro-
fen was the most detected prohibited substance in urine.

Phenylbutazone is the most popular NSAID used in the
horse. It has a prolonged duration of action with a long half-
life (3-8 h), which may be related to its ability to penetrate
inflamed tissue. Excretion of phenylbutazone into the urine
can vary depending on the pH of the urine (6,12).

In the horse, the androgens, of which testosterone is the
primary example, produce both the increase in bone and mus-
cle mass. Boldenone produce enhanced appetite, increased
muscle mass and, to some extent, masculinization. Interna-
tional Federation for Equestrian Sports (FEI) has a basically
drug free policy. This is a prohibited substance (5).

Most racing jurisdictions do not permit the presence of
drugs, even if prescribed for the treatment of injury or dis-
ease, in horses during competition (3). Occasionally, uninten-
tional feeding of animal feed containing drug may cause drug
to appear in the urine samples taken at racehorses (10).

The doping control is positively necessary for fairness rac-
ing. In that way KRA would strengthen the fairness. How-

ever, 26 cases in 12 years were relatively very rare. In this
study, 0.0030% of pre-races and total 0.0186% of post-races
tested positive for prohibited substances. We thought that
clearance or characteristics of pharmacokinetics and pharma-
codynamics of drugs resulted in difference between plasma
and urine. The cause of detection of prohibited drugs was
unknown. However, these substances have also been detected
with other prohibited drugs suggesting that unintentional
feeding or bedding may be the reason such as Brazil’s case
and groomers’ confusing of candidate horses.

Acknowledgements

We would like to thank employees especially at the equine
veterinary hospitals and Dr. Jundong Yu at the Doping Con-
trol Center of KRA for their outstanding works. All data of
this study were used under permission of KRA.

References

1. Boothe DM. The analgesic-antipyretic-anti-inflammatory drugs.
In: Veterinary pharmacology and therapeutics, 7th ed. Ames:
Iowa State University Press, 1995: 432-449.

2. Delfiol DIJ, Oliveira-Filho JP, Casalecchi FL, Kievitsbosch
T, Hussni CA, Riet-Correa F, Araujo-Jr JP, Borges AS.
Equine poisoning by coffee husk (Coffea arabica L.). BMC
Vet Res 2012; 8: 1-8.

3. Gerken DF, Sams RA. Factors affecting drug withholding
time estimates in horses. Vet Clin North Am Equine Pract
1993; 9: 461-479.

4. Kamerling SG. Assessment of drug effects on performance.
Vet Clin North Am Equine Pract 1993; 9: 493-510.

5. Kellon EM. Drug listings. In: Equine drugs and vaccines,
Ist ed. USA: Breakthrough. 1995: 30-31.

6. Kollias-Baker C, Cox K. Non-steroidal anti-inflammatory
drugs. In: Equine clinical pharmacology, 1st ed. Philadelphia:
Saunders, 2004: 247-266.

7. Landoni MF, Lees P. Comparison of the anti-inflammatory
actions of flunixin and ketoprofen in horses applying PK/
PD modelling. Equine Vet J 1995; 27: 247-256.

8. LeBlanc J, Jobin M, Co6té J, Samson P, Labrie A. Enhanced
metabolic response to caffeine in exercise-trained human
subjects. J Appl Physiol 1985; 59: 832-837.

9. Lotfollahzadeh S, Mokhber-Dezfouli MR, Tajik P, Bokaie S,
Watson DG. A survey on two years of medication regulation
in horse races in Iran. Equine Vet J 2010; 42: 161-163.

10. Sams RA. Review of possible sources of exposure of horses
to natural products and environmental contaminants resulting
in regulatory action. Proc Am Ass Equine Pract 1997; 43:
220.

11. Tobin T. Drugs and the performance horse, 1st ed. Illinois:
Charles C Thomas Publisher, 1980: 5-453.

12. Webster CRL. Non-steroidal anti-inflammatory agents II: Thera-
peutic agents. In: Clinical pharmacology, 1st ed. Wyoming:
Teton Newmedia, 2001: 64-65.



Prevalence of Detection of Prohibited Drugs on Doping Tests of Pre- and Post-races in Korea (2002-2013)

=L A0 EHAAAM ZXgE dEVE H E7(2002-2013)

QFX{ & - SFRFAI* . QFQIK|* . QIR k]

—_—i—

Y BFEFAWGL TUL S, +FFEAE, oAFY S A R S HeATA

I~

o . FUWAFuN AEHE FA LR FFH WEE Byd v Qivy 2 Ao Bze ) Aupdel 7
He FXkEe] SFe ASNEE gol Bk 200295 20139714 =] 370e] Aupgella] 298,543 wlE]e] A
A AFutellA AL, AT Foll 391 o] ZAFrket AR R 91,482 wlEollA] Aksle] EAHARAMY,
t2 A2rEgdE AR 2 dH AZefEaZ AFREAAE o]gsle] d=miAlE] mg A A A
AbelTh 17 F AFAT =3 FHES 22 0.0030%, 0.0186%I.LH, A5 Aole caffeine 22|31 AF Foll&
ketoprofen©] 71g o] HAEEUT) FEo] EFHEA P G B4 wfjFo] PN wo Axyt IEivhar Azt
Hot 283 AAALe 22, FAGENESS 299 AR T Z2FA oA ARAY 254G vlel gt
Bre|Ale] EolA HIEH AT

FR0f : AT, FAKE, UERE, =YL,

N v ko

N

55!
A

217



