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Role of elastic ﬁbers in cooling-induced relaxationq
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Abstract
The objective of this work was to conﬁrm the main role of elastic ﬁbers in diﬀering responses of certain
vessels during cooling from 37 to 8 °C. Previous results have shown that the nature of the vessel (conduit
vessel vs muscular vessel) determines the diﬀerent behavior (dilatation vs contraction) of isolated vessel
segments when temperature decreases from 37 to 8 °C. In this work, it has been demonstrated that vessels
with a great amount of elastic ﬁbers show a dilatation when cooling. On the other hand, muscular vessels
with fewer elastic ﬁbers, such as the renal artery, undergo a contraction. The output of calcium from intracellular stores causes contraction of the renal artery during cooling. In this vessel, vasodilatation occurs
only when mechanisms of smooth muscle contraction are inactive, as is the case with vessels that have
undergone a cold storage period of 48 h. The results presented in this work conﬁrm that there are two main
eﬀects, which directly depend on the vessel origin. In conduit arteries, the decrease of temperature induces a
vascular relaxation, dependent on the elastic component of the vessel wall. In muscular vessels, the predominant eﬀect is cooling-induced contraction due to an increase of intracellular calcium. This coolinginduced contraction needs the vessel to be in optimal conditions with an active metabolism of the muscular
cells. These results are a crucial issue in the sense of explaining several biomedical mechanisms where
hypothermia is implicated. The type of vessel implicated in procedures, such as isolated organ perfusion,
extracorporeal circulation, and bypass surgery, must be taken into account. Ó 2002 Elsevier Science
(USA). All rights reserved.
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The eﬀect of temperature on vascular responses to several agonists, such as noradrenaline
[9,24], 5-HT [4,18], potassium channel openers
[19], and acetylcholine [8], has been studied in
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depth in recent years. On the other hand, the direct eﬀect of temperature on the vascular tone has
been much less studied.
In a preliminary study [10], we reported a
paradoxical eﬀect of temperature on vascular
tone. As a working hypothesis, we contended that,
just as the eﬀect of temperature on pig renal artery
(cooling-induced contraction; CIC) was due to a
metabolic mechanism, the eﬀect on rat aorta
(cooling-induced relaxation) could be due to the
speciﬁc composition of the arterial wall. The latter
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