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The group consists of 5 senior scientists, 3 ph.d. students, 3 undergraduate students and 4
technicians. The group masters and has access to a wide variety of techniques, including quanti-
tative fluorescence microscopy, confocal microscopy, one and two cell patch clamp, intra- and
extracellular electrophysiology using sharp or blunt electrodes, microdissection of microvessels,
intravital microscopy and other whole animal techniques, molecular biology including cell culture
facilities.

The role of gap junctions in heart arrhythmias: It is becoming increasingly clear that disruption
of the normal intercellular communication between cardiac myocytes plays a central role in the
generation of several life threatening arrhythmias like for example ventricular tachycardia/fibrillati-
on following ischemia. The substrate for these arrhythmias is a functional uncoupling of the myo-
cytes leading to conduction block and re-entrance. The coupling between myocytes is mediated by
gap junctions. The latter form pores between the cells that allow passage of both electrical current
and signal molecules. Our research focuses on the mechanisms that act on gap junctions to change
their permeability characteristics, and thus, the coupling between the cells. One central project is the
study of the so called anti-arrhythmic peptides which is a group of endogenous peptides that modu-
late gap junction function.

Vascular conducted responses: When a microvessel is stimulated locally by either a vasodilatory
or vasoconstrictory stimuli the response is not limited to the site of stimulation. Rather, it spreads
for several millimetres in both the up- and downstream direction. The signal propagates between the
cells of the vascular wall, i.e. the vascular smooth muscle cells and/or the endothelial cells. Like it
is the case in the heart, it is most likely that gap junctions between the cells of the vascular wall play
a central role in signal propagation. Our research focuses on 1) the signalling mechanisms, specifi-
cally the role of electronic conduction and its interplay with voltage operated calcium channels; and
2) the modulation of vascular conducted responses by either endocrine, pharmacologic and patho-
logical factors.

Regulation of intracellular calcium in mesenteric arterioles: We have previously shown that
mesenteric arterioles lack L-type voltage operated calcium channels, whereas T-type channels seem
to be present. This is surprising since mesenteric arterioles are able to produce conducted vascular
responses which are thought to depend on an electronic spread of a localized change in membrane
potential which then alters vascular tone at the remote site by changing the influx of calcium
through L-type channels. In order to understand how T-type channels can participate in a process
that requires a sustained influx of calcium, we have undertaken a series of studies to characterize
the mechanisms that regulate intracellular calcium in small mesenteric arterioles. Intracellular
calcium is measured in microdissected rat mesenteric arterioles using fluorescence microscopy
(Fura-2).



Calcium metabolism in renal hemodynamics: Hypertension is associated with increased
peripheral resistance, and altered renal hemodynamics are also suggested to be a key factor in the
development and maintenance of human essential hypertension. The microalbuminuria at the early
stages of diabetes mellitus, preceding diabetic nephropathy, has been associated with a reduced
afferent arteriolar resistance. The smooth muscle cell Ca®>* concentration [Ca®']; is a second
messenger mediating contraction. This concentration is in part controlled by other ions (e.g. K™ and
CI') controlling the cell membrane potential. The general aim of this project is to evaluate the role
of renal vascular smooth muscle cell calcium handling in the regulation of renal hemodynamics in
health and disease. Renal blood flow is measured with an electromagnetic flow probe. A catheter is
in the left renal artery is used for drug administration. This arrangement minimizes systemic effects
of the drugs. Renal resistance vessels (afferent arterioles and interlobular arteries) are isolated from
kidneys from normo- and hypertensive rats. The [Ca']; is measured using the Ca”" sensitive dye
Fura 2. Different pathways for Ca®" entry and mobilization are going to be investigated. It is
hypothesized that these pathways might differ in hypertension and diabetes mellitus. The role for
different Ca®" recruitment pathways will also be investigated in the conducted vasomotor response
in renal resistance vessels. It will be examined whether CI" and K" channels play a role in the
vasodilation and vasoconstriction seen in early diabetes mellitus and hypertension, respectively.
Also the role for these channels in autoregulation of renal blood flow and resetting thereof, will be
evaluated.
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