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Much of what we have learnt about the organization of the 
central autonomic network has come from reductionist stud-
ies in anaesthetized and reduced animal preparations, with 
very few in conscious animals. The advent of brain imag-
ing, first with positron emission tomography, but for the last 
two decades with functional magnetic resonance imaging, 
has given us unprecedented insight into the operation of the 
central autonomic network in conscious humans. There is 
also increasing recognition that, while many diseases fea-
turing autonomic disturbances originate in the peripheral 
tissues -such as the heart, blood vessels, lungs or kidneys- it 
is the brain that is ultimately responsible for generating the 
autonomic responses that aim to maintain the internal envi-
ronment of the body constant. Of course, these homeostatic 
adjustments can end up being deleterious, such as the end-
organ damage associated with hypertension.

In this issue of Clinical Autonomic Research, Sklerov and 
colleagues, at the University of North Carolina, have writ-
ten a very comprehensive review on the state-of-the art of 
human brain imaging of the central autonomic network [3]. 
It covers the methodological aspects and, based on a meta-
analysis of studies that have used brain imaging to study the 
human central autonomic network, provides a useful sum-
mary of the key areas of the brain involved in cardiovascu-
lar control at rest and during maneuvers known to increase 
muscle sympathetic nerve activity. These studies have shown 
that the central autonomic network is a distributed network 
that includes structures in the brainstem, hypothalamus, cin-
gulate cortex, insula, prefrontal cortex and cerebellum.

These are exciting times: in many respects studying the 
large human brain with functional magnetic resonance 
imaging is easier than studying the brain of reduced animal 
preparations and, because research participants can follow 

instructions, offers the opportunity to study task-related 
changes in autonomic outflow. Moreover, studying the 
human brain allows us to study clinical disease states and 
thereby identify the functional and structural changes in the 
brain associated with pathophysiology. Indeed, only now, 
through the use of non-invasive brain imaging, are we start-
ing to understand how the brain brings about, for example, a 
marked increase in muscle sympathetic nerve activity result-
ing in neurogenic hypertension in patients with obstructive 
sleep apnea, a common respiratory disorder during sleep [1, 
2]. And this is only one example of endless possibilities. It 
is exciting that we are starting to fathom where the brain is 
in all of this.
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