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Professional Overview: 
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Scientific Focus 
Current Research Interests: 
 
1. Carotid Chemoreception Control of Cardiovascular Function in Health and Disease 
This work examining how activation/sensitization of the carotid chemoreceptor 
contributes to elevations in sympathetic nervous activity, negatively affecting 
cardiovascular function. Importantly, the carotid chemoreceptor has been shown to be 
sensitized in diseases such as chronic heart failure (CHF) and chronic obstructive 
pulmonary disease (COPD). Sensitization/stimulation of the carotid chemoreceptor 
results in increased sympathetic nervous activity, and chronic sympathetic 
vasoconstriction has been shown to have a number of deleterious effects on the 
cardiovascular system.  
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Seminal work published from my post-doc (Stickland et al. Circ Res 2007) showed that 
the carotid chemoreceptor contributes to sympathetic vasoconstrictor outflow in dogs 
during exercise and in chronic heart failure (CHF). These findings establish an important 
functional cardiovascular consequence of the enhanced carotid chemoreceptor 
sensitivity previously shown during exercise and in CHF. Follow-up studies examined the 
sympathetic control of blood flow in hypoxia (Stickland Am J Physiol 2009) and began to 
translate some of this work to the exercising healthy human by examining muscle 
sympathetic nerve activity(Stickland et al. J Physiol 2008). My MSc student examined 
the sympathetic nerve and heart rate variability response to physiological stress 
(DeBeck, Am J Physiol 2010), and more recently we demonstrated that the carotid 
chemoreceptors are important in the sympathetic control of muscle blood flow in health 
(Stickland et al. J Physiol 2011). Over the past few years my lab has received operating 
and salary funding from CIHR, Heart and Stroke Foundation, and Canadian Lung 
Association to examine the carotid chemoreceptor control of cardiovascular function in 
health, heart failure and in patient with chronic obstructive pulmonary disease.  
 
2. Intra-pulmonary shunt and pulmonary gas exchange. 
Previous work documented that exercise causes the recruitment of anatomical intra-
pulmonary shunts in healthy humans, which contribute to an impairment in pulmonary 
gas exchange (Stickland et al. J Physiol 2004). Follow-up work done during my post-doc 
using microspheres in isolated lungs and animals confirm these findings (Stickland et al. 
Am J Resp Crit Care Med 2007). This basic pulmonary physiology work questions our 
fundamental understanding of the pulmonary circulation; that normal pulmonary blood 
flow is from pulmonary arteries to arterioles, capillaries, venules and finally to veins. 
This work remains controversial, as highlighted by a previous editorial (Lovering & 
Stickland J Appl Physiol 2010) and the recent Point-Counter Point discussion in J Appl 
Physiol that proposes that these pulmonary shunts are real and recruited during 
exercise (Lovering, Eldridge & Stickland, 2009).  
 
Most recently, Dr. T. Bryan, a pulmonary fellow research trainee, completed a study 
demonstrating that anatomical intra-pulmonary shunts could be recruited 
pharmacologically with increasing cardiac output, which resulted in an impairment in 
pulmonary gas exchange (Bryan et al., J Appl Physiol in-press). Funding for this work to 
examine mechanisms and consequences of intra-pulmonary shunt recruitment is 
supported by a NSERC Discovery Grant and NSERC Research Tools and Instruments 
Grant. 
 
3. Pulmonary Rehabilitation 
As co-director of the Centre for Lung Health, which operates the primary pulmonary 
rehabilitation program in Edmonton, I facilitate clinical research/innovation within the 
Centre. Recent work includes: demonstrating efficacy of delivering pulmonary 
rehabilitation via telehealth (Stickland et al.  
 
 



 

Can Resp Journal), and evaluating clinical characteristics that can predict success/drop-
out in rehabilitation (Selzler et al., In-press). Ongoing work is examining how to increase 
adherence following rehabilitation, as well as how exercise rehabilitation improves the 
cardiovascular consequences of lung disease. 
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