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Objectives and background. Despite the systemic nature of risk factors, atherosclerosis develops in plaques of the intima, often occurring at certain locations, like regions of curvature, bifurcations and branching of vessels, clearly suggesting that local hydrodynamic factors may play a crucial localizing role in plaque formation. Designing experiments that allow the establishment of a hydrodynamic milieu to study how hemodynamic forces interplay with risk factors appears to be a very useful strategy. The present investigation was undertaken to study the biological events that occur in the proximal and distal areas of the arterial walls of rats in relation to a severe stenosis of the abdominal aorta just below the diaphragm. The constriction creates a defined prestenotic hypertensive region with steady or laminar flow and normal blood flow velocity and a poststenotic normotensive region with oscillatory or turbulent flow and low blood flow velocity.

Methods. Male Wistar were divided into an operated-stenosed group and a sham-operated group. The infra-diaphragmatic aorta from operated animals were constricted with a ligature of wool thread around a probe 0.94 mm, immediately removed.

Results and Conclusions. In the prestenotic region the changes were characterized by enlarged endothelial cells lying over a discrete extracellular support tissue. The mean thickness of the intima was 26% higher in comparison with the corresponding region of control aortas, associated with foci of intimal thickening composed of multilayered cushions of smooth muscle cells and occasional mononuclear cells. An increased expression of eNOS in EC and iNOS, nitrotyrosine, and TGF-beta in EC and SMC could be detected. In the poststenotic region, the intima was similar to that of controls, except for multiple foci of marked intimal thickening mainly composed of SMC and occasional MC. An increased expression of eNOS and TGF-beta was seen. Nitric oxide, ROS, and TGF-beta appear to be implicated in the genesis of these lesions. Supported by a grant from the Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP–01/09879-8). Prof. Rossi is Senior Investigator (1A) of the Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq–301109/79-6).
