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Animal Models of Local Aortic Stiffening: The Effect of Salt in SHRSP
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Objectives: the cardiovascular risk associated with central artery stiffening is recognized but better understanding of
the mechanisms and therapeutic strategies are needed. Therefore animal models for evaluating stiffness are crucial.
We and others use different approaches to calculate aortic stiffness. Pulse wave velocity (PWV) is relatively easily
measured and is indispensable, despite being highly influenced by blood pressure. Local determination using
echotracking allows us to determine stiffness at various levels of the arterial tree and to measure the pulsatile
diameter wave (distension). Previously, using this technique, we have shown the presence of an aortic wall stiffening
in spontaneously hypertensive rats (SHR) when the pressure effect is complicated by a reduction of nitric oxide or by
aging (1-2). Age, endothelial dysfunction and salt are main contributors in human cardiometabolic pathologies.

Methods: we have evaluated the effect of salt in stroke prone SHR (SHRSP). SHRSP-salt (4.5 % NaCl diet 5 weeks,
n=7), compared to normotensive rats Wistar Kyoto (WKY) and SHRSP with normal diet (n=6-6). After pentobarbital
anesthesia, parameters were measured at basal and again at reduced blood pressures (following acute clonidine
administration), in the thoracic (TA) and abdominal aorta (AA).

Results: at basal pressure both the TA and AA presented decreased distensibility, distension and distension-pressure
loop, increased p-stiffness index (figure) and local PWV in the SHRSP and SHRSP-salt. Following clonidine
administration to match the WKY basal blood pressure (130 mmHg), only parameters acquired from the AA of SHRSP
-salt remained altered.

Conclusions: this study confirms the potency of ultrasonic derived stiffness measurements and that aortic remodeling
is non-uniform along the aortic trunk. It shows that salt in addition to hypertension develops central artery stiffening;
after 5 weeks the TA presents a pressure-dependent and AA both pressure dependent and independent stiffening.

(1: Vayssettes-Courchay et al., 2011, 2: Lindesay et al., 2016)
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