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Human obstructive sleep apnoea is characterized by repetitive episodes of upper airway occlusion during sleep.  The cessation of airflow is accompanied by progressive hypoxia, hypercapnia, increasing respiratory efforts and arousal from sleep. There are clinical associations of hypersomnolence, mental deterioration, hypertension and cardiovascular disease which are common and well characterized.  There is a need for animal models of obstructive sleep apnoea as major uncertainties exist concerning the natural history of the disease, and aspects of pathogenesis and pathophysiology remain to be defined.  In addition, there are fundamental questions about therapy, mortality rate and the importance of hereditary and acquired factors which remain unanswered.  There are currently two excellent dog models for human sleep apnoea:  1)  the English bulldog which is a natural model of sleep disordered breathing; and 2) the Toronto canine model of obstructive sleep apnoea.  


The  English bulldog model has abnormal respiration during sleep that is worse during REM sleep.  There are episodes of disordered respiration with apnoeas including both central and obstructive events, which are associated with episodes of oxygen desaturation.  The dogs exhibit evidence of hypersomnolence.  The pathogenesis of OSA in the bulldog appears similar to that of humans, as the dogs have intrinsically narrowed upper airways associated with abnormal upper airway muscle activity.  However, the model may only represent part of the spectrum of sleep disordered breathing in the human as the apnoeas occur predominantly during REM sleep whereas in severe human OSA, apnoeas predominate in NREM sleep.


The Toronto canine model is a physiological model in which repeated episodes of upper airway obstruction are induced during sleep in healthy adult dogs by tracheal occlusion.  The model is designed primarily as a tool for the investigations of the consequences of OSA, by mimicking the physiological events that occur in human OSA.  The model is an excellent one for studying the acute consequences of upper airway obstruction, and the animals appear to develop clinical problems and symptoms similar to human OSA.  The major limitation of the model is that is bypasses the upper airway, which is of major importance in the development of human OSA.  The model has been applied to study obstructive events as a cause of systemic hypertension, impaired left ventricular performance and altered baroreceptor control of heart rate.  The influence of obstructive events on sleep architecture has also been studied.  


In conclusion, there are now two excellent complementary animal models of obstructive sleep apnoea.  The English bulldog model allows therapeutic interventions to be tested and longer term outcomes to be evaluated.  The Toronto canine model allows the measurement of physiological variables before and after the obstructive sleep apnoea intervention, which has substantially increased our understanding of the short and long term consequences of human OSA, particularly in relation to cardiovascular outcomes.
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