
INTRODUCTION
•Current equine pain management involves mostly non-steroidal anti-inflammatory drugs (NSAIDs) and α2 adrenergic agonists

•Opioids used sparingly in horses due to commonly seen adverse effects

Neuroexcitation

Decreased gastrointestinal motility

•Increased analgesic options needed to improve patient care

•Codeine in horses

Previously published studies showed no adverse effects

Limited number of studies evaluating the pharmacologic effects

To the best of our knowledge, first study evaluating analgesic effect of codeine

•Codeine Metabolism

 

•Specific Aim 1: Describe the pharmacokinetics of codeine and metabolites, including morphine, morphine-6-glucoronide, and
morphine-3-glucoronide. 

•Specific Aim 2: Describe pharmacodynamic effects, including anti-nociceptive and adverse effects following oral administration
of codeine to horses.

 

Hypothesis: Oral codeine administration will provide predictable, time-related blood concentrations of parent drug and active
metabolites and increase thermal nociceptive threshold with minimal adverse effects.

METHODS
•Randomized, balanced crossover design with 7 healthy horses

•Three oral codeine doses (0.3, 0.6, and 1.2 mg/kg), oral saline (negative control), IV morphine (0.2mg/kg)(positive control)

•Fasting 12hrs prior and 2hrs post-drug administration

•PK data: blood samples up to 72hrs post-drug administration

•PD data up to 6hrs post-drug administration

Effect on thermal threshold
TopCat Metrology UK device

%TE = 100 x [(TT – T0)/(TC – T0)], 
TT=thermal threshold,

T0=skin temperature

TC=thermal nociceptive cut-off temperature

Step counts

Heart rate and rhythm (Holter monitors)

Gastrointestinal borborygmi

Defecation incidence and consistency

Behavioral observation

 

RESULTS

Pharmacokinetics:

C =maximum measured concentration; T =time of maximum concentration; Lambda =terminal slope; HL Lambda =terminal half-life; AUC =area under the plasma-

concentration curve from time 0 to infinity

Metabolite Concentrations:

Thermal Exclusion:

Step Counts:

 

Heart Rate:

Gastrointestinal Data:

Behavioral Observation:

•Neuroexcitation seen post-morphine administration (head shaking, pawing, circling, increased steps), no significant adverse
behavioral effects observed with codeine doses

 

*Data collection and statistical analysis are still in progress.*

CONCLUSIONS
•Concentrations of morphine metabolites were equivalent to or exceeded those observed following administration of an analgesic
dose of morphine (0.2 mg/kg) following administration of all three codeine doses

•Thermal nociceptive data collected thus far suggests codeine may have similar analgesic properties to morphine (0.2 mg/kg IV)

•No significant adverse behavioral effects observed following codeine administration

•Further research to explore analgesic properties of codeine in horses warranted

•Potential use as analgesic in equine patients is promising
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ABSTRACT
Increased analgesic options are needed for the continued improvement of equine patient care. Although potent analgesics, the use
of opioids in horses has been limited due to significant adverse effects including neuroexcitation and decreased GI motility.
Preliminary studies with oral codeine in horses demonstrated similar morphine and morphine-6-glucoronide concentrations to that
observed following IV administration of the reported analgesic dose of morphine, without the adverse effects. This study aims to
describe the pharmacokinetics of codeine and metabolites, as well as describe the pharmacodynamics including anti-nociceptive
and adverse effects. Seven horses received three doses of oral codeine (0.3 mg/kg, 0.6 mg/kg, and 1.2 mg/kg), a negative control of
oral saline, and a positive control of 0.2 mg/kg IV morphine in a randomized, balanced 5-way crossover design. Liquid
chromatography-mass spectrometry was performed on blood samples collected at various times up to 72hrs post-drug
administration for concentration determination and pharmacokinetic analysis. Pharmacodynamic data obtained included effect on
thermal threshold, step counts as an assessment of excitation, heart rate and rhythm, gastrointestinal borborygmi, and defection
incidence and consistency. No significant adverse behavioral effects were observed with administration of the three codeine and
saline doses.  The results of the current study warrant further research to continue to explore the analgesic properties of codeine in
horses and its potential use in equine patients. 
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