Study rationale: ACEMS – Aspirin, Cooling and Exercise in Multiple Sclerosis: The influence of aspirin and skin cooling on exercise capacity and postural sway in the heat in individuals with multiple sclerosis
Physical activity results in an increase in metabolic heat load (active heat stress) causing an increase in core temperature. In those with multiple sclerosis (MS) there is a stronger link between increases in core temperature and fatigue compared to a healthy population (1-3). There are many benefits of exercise for individuals with MS (4) however they are deterred from exercise due to overheating, exhaustion and symptom worsening (“Uhthoff’s phenomenon”) (5). This in turn leads to lower exercise capacity (6), reduced postural control (7) and balance (8) and a concomitant increased risk of falling (9, 10). 
Interventions to mitigate heat-related fatigue, increase exercise capacity and reduce postural sway and balance deficits in hot environmental conditions are necessary for the MS population. Some cooling strategies administered before and/or during heat exposure successfully mitigate the development of heat-related fatigue in people with MS (11). However, these methods, such as 30 min of lower body cold water immersion (12) or donning an ice vest (13), can prove impractical in the context of everyday life and incompatible with many jobs. This has led to researchers investigating other more practical methods of mitigating heat-related fatigue and increasing exercise capacity, such as cold water ingestion (14).
Preliminary findings suggest ingesting aspirin (acetylsalicylic acid - ASA), an antipyretic drug (lowering core temperature during a fever) prior to exercise, may also be a practical method to slow or reduce the rise in core temperature during exercise resulting in an improvement in exercise capacity in those with MS (15). However these findings are questionable as the mechanism of action of aspirin does not appear to play any particular role in active metabolic heat production. When a noxious stimulus is present in the body such as an infection or virus this results in an upregulation of cyclooxygenase (COX) and a large increase in prostaglandin E2 (PGE2). This increased PGE2 acts on the hypothalamus resulting in an increase in the body’s set point of core temperature which in turn leads to an increase in core temperature as the body aims to meet that new set point. The mechanism of action of aspirin is to inhibit COX resulting in lower production of PGE2. This mechanism is different from the increase in core temperature that naturally occurs as a result of an increase in metabolic heat production during physical activity. We aim to test the hypothesis that in individuals with MS, ingesting aspirin prior to exercise will not improve exercise capacity or reduce postural sway in the heat.
[bookmark: _GoBack]An increase in skin temperature has been associated with an increase in fatigue and a reduction in exercise capacity (16). Moreover, heat-related fatigue is determined by multiple physiological and psychological processes and not solely increases in core temperature (17). Cooling the skin has successfully been shown to improve exercise capacity in healthy populations (18) and improve functional capacity in MS populations (13) without differences in core temperature. As mentioned previously, these cooling strategies aren’t always practical. A practical way of cooling the skin could involve spraying cold water onto thermosensitive areas of the skin, such as the face, neck, back and arms. This cooling strategy might serve more practical compared to previous methods, however this strategy has not been scientifically tested. Hence, our second aim is to test the hypothesis that in individuals with MS, cooling the skin with a cold water spray during exercise will improve exercise capacity and reduce postural sway in the heat.
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