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COMMON ABBREVIATIONS 
 

Short form  Description 

 

ABEC Agnes Banks Equine Clinic 

AMU Atomic mass units 

AR Aqua regia (4-parts HNO3 to 1-part HCl by volume) 

B12 Vitamin B12, cyanocobalamin, cobalamin or other cobalt containing 

molecules based on a corrin structure 

Co Cobalt 

Cr. Creatinine 

CRI Collision reaction interface 

c s-1 Counts sec-1 as measured by the ICP-MS detector 

EDTA Ethylenediaminetetraacetic acid 

Epo Erythropoietin 

HIF Hypoxia-inducible factor 

HPLC High performance liquid chromatography 

HRNSW Harness Racing New South Wales 

ICP-MS Inductively coupled plasma - mass spectrometer 

ID Internal diameter 

IFHA International Federation of Horse Racing Authorities 

IM Intramuscular 

IV 

LSD 

Intravenous 

Least significant differences 

MCN 

NATA 

Micro-concentric glass nebuliser 

National Association of Testing Authorities 

NIST 

RCPAQAP 

RELM 

National Institute of Standards and Technology 

Royal College of Pathologists of Australasia Quality Assurance Program 

Restricted maximum likelihood 

RNSH Royal North Shore Hospital 

PHD 

QMEQAS 

Prolyl hydroxylase 

Quebec Multi-Element Quality Assurance Scheme 
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SG Specific gravity 

SRM Standard reference material 

VHL von Hippel-Lindau protein 

WADA 

 

World Anti-Doping Agency 
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ABSTRACT 
 

It has been proposed that cobalt (Co) can be used as a performance enhancing drug for 

endurance athletes. The basis for enhanced performance stems from the 1950’s, 60’s and 

70’s, when some institutions advocated the use of high doses of Co to increase red blood 

cell production in patients with anaemia associated with renal disease. With increased red 

cell production, Co was thought to provide an advantage to athletes in endurance sports 

where a higher red cell mass would result in improved oxygen carrying capacity. Further 

research using in vitro cell lines elucidated a mechanism by which divalent cations, such 

as Co, could reduce the rate of degradation of a protein capable of inducing erythropoietin 

production and thereby red blood cell production. 

 

Subsequently, some sporting bodies advised athletes of Co misuse investigation, and the 

international horse racing association introduced a threshold Co level. This thesis evolved 

after I was approached by a legal team to determine equine urinary Co concentrations. 

Given my experience investigating Co in patients with failed metal-on-metal prosthetic 

hips, it was immediately apparent that there were deficiencies in the approach being taken 

by the horse racing industry to manage Co misuse. 

 

With the backing of literature reviews and original research, this thesis concludes that 

there was scant evidence to support the hypothesis that Co can enhance the athletic 

performance of racing horses. The research identified the need to differentiate inorganic 

Co from vitamin B12 when testing urine to assess Co misuse. Using original research to 

evaluate the cumulative nature of Co, this thesis demonstrates that urinary Co is an 

ineffective and unreliable means of screening for Co abuse in horses. 
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