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Interrelationship between caveolin-1 and e-NOS: a new perspective
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The original intent of the word caveolae is to describe membrane invaginations at the cell surface. Caveolae are reach in gly-
cosphingolipids, cholesterol and structural proteins essential for their formation (Caveolin-1, -2, -3; Anderson 1998; Govers
etal. 2001).

It has been shown that endothelial nitric oxide synthase (eNOS) is located in plasmalemmal caveolae and that it directly
interacts with the structural proteins of caveolae (in particular with caveolin-1; Feron et al. 2006). This binding determines a
negative regulation of eNOS activity and so a decrease of nitric oxide production (Zulli et al. 2006).

Cyclosporine A (CsA), an immunosuppressive drug, decreases cholesterol content in caveolae (disrupting a cholesterol-
caveolin complex) and displaces eNOS from caveolae (Lungu et al. 2004).

The aim of this study was to determine if eNOS regulation can plays a role in CsA-induced nephrotoxicity, using also a
nitric oxide synthase (NOS) inhibitor, L-NAME.

For this work we used caveolin-1 knock-out mice (cav-1 -/-) and wildtype (cav-1 +/+).

Both cav-1 -/- and cav-1 +/+ mice have been divided in eight groups. The animals were injected with CsA subcutaneously
and with L-NAME intravenously. The first four groups treated with CsA (15mg/kg/day) tor different times, 10 (group 1),
14 (group 2), 18 (group 3), and 22 (group 4) days. The last four groups treated with CsA (15mg/kg/day) and L-NAME (30
mg/kg/day) at the same times of the previous four groups (10, 14, 18 and 22 days).

We evaluated kidney morphology by standard staining, e-NOS expression by immunohistochemical method and p-eNOS
(ser1177) expression by immunoblotting. Our results showed that in the cav-1 -/- mice CsA doesn’t alter the renal morphol-
ogy instead in the cav-1 +/+ and in CsA+L-NAME knock-out and wildtype mice we found alterations like to those found in
CsA treated mice. Regarding eNOS expression it is upregulated by CsA treatment in cav-1 -/- mice compared to all the other
groups. Immunaoblotting analysis showed that p-eNOS is more expressed in cav-1 -/- mice treated only with CsA.

Our results show that the nephrotoxic effect of CsA is caveolae-mediated and that eNOS up-regulation is responsible of
protection against CsA-induced nephrotoxicity in caveolin-1 knock-out mice.
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