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Abstract

The present series of in vivo experiments in healthy subjects, were performed
to investigate wall stiffness in peripheral vessels and how this modality
adapts to iterative increments or sustained reductions in local intravascular
pressures. Vascular stiffness was measured as changes in arterial and venous
diameters, and in arterial flow, during graded increments in distending
pressures in the vasculature of an arm or a lower leg. In addition, effects of
intravascular pressure elevation on flow characteristics in veins, and on limb
pain were elucidated. Arteries and veins were stiffer (i.e. pressure distension
was less) in the lower leg than in the arm. The pressure-induced increase
in arterial flow was substantially greater in the arm than in the lower leg,
indicating a greater stiffness in the arterioles of the lower leg. Prolonged
reduction of intravascular pressures in the lower body, induced by 5 wks of
sustained horizontal bedrest (BR), decreased stiffness in the leg vasculature.
BR increased pressure distension in the tibial artery threefold and in the tibial
vein by 86 %. The pressure-induced increase in tibial artery flow was greater
post bedrest, indicating reduced stiffness in the arterioles of the lower leg.
Intermittent increases of intravascular pressures in one arm (pressure training;
PT) during a 5-wk period decreased vascular stiffness. Pressure distension and
pressure-induced flow in the brachial artery were reduced by about 50 % by PT.
PT reduced pressure distension in arm veins by 30 to 50 %. High intravascular
pressures changed venous flow to arterial-like pulsatile patterns, reflecting
propagation of pulse waves from the arteries to the veins either via the capillary
network or through arteriovenous anastomoses. High vascular pressures
induced pain, which was aggravated by BR and attenuated by PT; the results
suggest that the pain was predominantly caused by vascular overdistension.
In conclusion, vascular wall stiffness constitutes a plastic modality that adapts
to meet demands imposed by a change in the prevailing local intravascular
pressure. That increased intravascular pressure leads to increased arteriolar
wall stiffness supports the notion that local pressure load may serve as a “prime
mover” in the development of vascular changes in hypertension.
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