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Characteristics of the research group:

Studies aim to evaluate integrative aspects of human cardiovascular control in healthy subjects, clinical
medicine and during anaesthesia. The department is characterised by an ability to perform extensive
monitoring of the circulation by both invasive and non-invasive procedures. Thus, the central circulation
is monitored by a pulmonary artery catheter while regional flows are monitored by catheterisation of the
respective venous drainage, e.g. from the arms, legs, brain, and liver. Regiona changes in volume are
assessed non-invasively by electrical impedance and oxygenation of the brain and skeletal muscle by
near-infrared spectroscopy (NIRS). Catheterisation permits evaluation of regional metabolism and the
hormonal influence on the circulation. Assessments range from the elite athlete performing maximal
exercise to critically ill patients during intensive care and major surgery. Methods for defining
“normovolaemia’ and evaluation of the role of the central circulation in the redistribution of cardiac
output and regional blood flow are of further interest.

Running projects: Titles and abstracts:

Arterial baroreceptorsand cardiovascular control in humans

The arterial baroreceptors form the classical control system for the regulation of heart rate and blood
pressure. Thus, attenuation of the transmural pressure in the baroreceptor field resultsin an increasein
heart rate and systemic vascular pressure. However, the arterial baroreceptors are “reset” to control the
altered prevailing blood pressure of different physiological and pathophysiological conditions, e.g. the
elevated blood pressure and heart rate during exercise. We have demonstrated that influence from both
the central nervous system and the exercising muscles contribute to such resetting. Equally, the
baroreceptors are reset by changes in the central blood volume and indirectly, the function of the aortic
baroreceptorsis also evaluated. Studies are directed to evaluate the role of the arterial baroreceptorsin
cardiovascular regulation in situations associated with hypotension.

Cardiovascular control during hypovolaemic shock

Cardiovascular responses during hypovolaemic shock are associated with an increase in heart rate and
total peripheral resistance. However, three separate phases can be described. Initially, blood pressure and
heart rate increase in response to enhanced sympathetic activity and concomitant increase in peripheral
resistance. With ablood loss of approximately 30%, heart rate and blood pressure decrease in response to
an increase in vagal tone and loss of sympathetic tone. Only with alarger blood loss, hypotension is
associated with an increase in heart rate. Evaluations aim to develop and validate central blood volume
monitoring methods and to describe the prevalence of the “physiologic” response in different types of
patient popul ations.

Regulation of muscle blood flow during exercise

When muscle contracts local vasodilatation secures an increase in perfusion. However, during whole
body exercise the increase in muscle blood flow is smaller than when a given muscle group is working
alone. Manipulation of the associated vasodilatation by varying the engaged muscle mass suggests that




blood pressure is the primarily regulated variable and that changes in muscle blood flow, including
working skeletal muscles, are secondary to blood pressure homeostasis. The aim of these studiesisto
evaluate the effect of central blood volume manipulations on cardiac output and its redistribution during
exercise.

Brain metabolism and oxygenation

The circulation is often considered to prioritise perfusion of the brain and the heart. However,
hypovolaemic shock is associated with a decrease in total peripheral resistance effected by an increasein
muscle blood flow. Consequently brain circulation and oxygenation decrease so that the patient or subject
faints. On alocal level, the regulation of muscle and brain blood flow differ in that athough muscle blood
flow increases during exercise, the increase is not large enough to prevent a decrease in venous and
muscle oxygenations. Conversely, an increase in regional cerebral activity is associated with an increase
in regional cerebral blood flow to an extent that the regional oxygenation of the brain is enhanced. During
exercise cerebral perfusion and oxygenation present a picture similar to the skeletal muscles, i.e. in the
event of alimiting cardiac output both parameters are compromised. The aim of these studiesisto
elucidate brain metabolism with respect to “central fatigue” and hormonal control during exercise.
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