-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by Copenhagen University Research Information System

UNIVERSITY OF COPENHAGEN

¢ NAJ (:L"
A WA

bq
A

Vascular conducted responses - from biophysical properties to synchronization of
dynamics in the microvascular network (Oral Communication)

von Holstein-Rathlou, Niels-Henrik; Jensen, Lars Jgrn; Jacobsen, Jens Christian Brings;
Welsh, Donald G; Marsh, Donald

Published in:
Journal of Vascular Research

DOI:
10.1159/000369652

Publication date:
2014

Document version
Early version, also known as pre-print

Citation for published version (APA):

von Holstein-Rathlou, N-H., Jensen, L. J., Jacobsen, J. C. B., Welsh, D. G., & Marsh, D. (2014). Vascular
conducted responses - from biophysical properties to synchronization of dynamics in the microvascular network
(Oral Communication). Journal of Vascular Research, 51(Suppl 2), 125. [ISRA79].
https://doi.org/10.1159/000369652

Download date: 08. apr.. 2020


https://core.ac.uk/display/269261169?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1159/000369652
https://curis.ku.dk/portal/da/persons/lars-joern-jensen(8de80477-3346-487d-bf10-bfc8e7890e42).html
https://curis.ku.dk/portal/da/persons/jens-christian-brings-jacobsen(f161fc02-75e3-4e4c-b808-7388aa2ffb8b).html
https://curis.ku.dk/portal/da/publications/vascular-conducted-responses--from-biophysical-properties-to-synchronization-of-dynamics-in-the-microvascular-network-oral-communication(8ef5e621-03f2-4f4f-bcc7-6760d0431940).html
https://curis.ku.dk/portal/da/publications/vascular-conducted-responses--from-biophysical-properties-to-synchronization-of-dynamics-in-the-microvascular-network-oral-communication(8ef5e621-03f2-4f4f-bcc7-6760d0431940).html
https://curis.ku.dk/portal/da/publications/vascular-conducted-responses--from-biophysical-properties-to-synchronization-of-dynamics-in-the-microvascular-network-oral-communication(8ef5e621-03f2-4f4f-bcc7-6760d0431940).html
https://doi.org/10.1159/000369652

Cell-Cell Communication

Session ID: 8.1

Abstract ISRA79

Vascular conducted responses - from biophysical properties to synchronization of dynamics in the microvascular
network

Holstein-Rathlou, Niels-Henrik, Jensen, Lars Jgrn, Brings Jacobsen, Jens, *Welsh, Donald, *Marsh, Donald J

University of Copenhagen, *University of Calgary, ¥Brown University

The main mechanism underlying vascular conducted responses (VCR) appears to be electrotonic spread of local changes
in the membrane potential along the vessel. VCRs are present in most vessels in the microcirculation. From an electrical
point of view, the vascular wall is a highly complex structure consisting of at least two conduction pathways, the smooth
muscle layer and the endothelial cell layer. The two pathways are interconnected by myoendothelial junctions, and in
addition, the electrical properties are nonlinear due to the biophysical characteristics of ion channels and gap junctions.
The physiological significance of VCRs is coordination of vascular responses within the microcirculation. This
coordination may be of both a serial character, whereby downstream changes are communicated to more upstream
segments thereby amplifying the overall change in vascular resistance; or it may be of parallel character, whereby the
activity in neighboring vascular units are synchronized. In some organs where the individual vascular units have
autonomous dynamics, the interaction may lead to complex dynamics in blood flow that encompasses a large part of the
organ. Using both experimental and computational approaches we have found that in the kidney VCRs causes
synchronization of blood flow oscillations in the individual nephrons leading to phase and frequency entrainment over a
substantial part of the kidney. This synchronization may play an important role for overall kidney function.
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