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Objective: Angiotensin II (Ang II) has a crucial role in regulating the blood pressure. These effects are mediated by two main receptors: AT1 and AT2. The final effect of Ang II is determined by the balance between the effects triggered by both receptors. In primary hypertension, it was shown an anomaly proximal tubule sodium reabsorption, what could be involved in the genesis or maintenance of hypertension. Furthermore, it was observed in SHR an increase in kidney Ang II content.  Based on these data, we postulated that the anomaly sodium reabsorption could be a consequence of the misbalance between the effects mediated by AT1 and AT2 receptors. Previous data of our laboratory showed that the activation of AT1 receptor stimulates the PLC/PKC pathway, while AT2 stimulates the cAMP/PKA pathway in proximal tubule. In general, the activation of PKC is involved with the increase of proximal tubule sodium reabsorption. The aim of this work was to identify possible changes in molecular pathways triggered by Ang II in 16-week-old (16 wk) SHR.

Methods and Results: The kidneys of SHR and Wistar (WKY) were dissected and a microsomal fraction cortex was obtained by differential centrifugation. PKC and PKA activities (fmol of histone-Pi/mg of Protein/min) were measured by histone phosphorylation. Initially, we evaluated the expression of AT1 and AT2 receptors in SHR and WKY, using immunoblotting. There were no differences in AT1 expression between SHR and WKY. However, it was observed a decrease in AT2 expression in SHR in 40%. Co-immunoprecipitation experiments revealed that the interaction between AT1 and AT2 decreased in the same proportion as observed in AT2 receptor expression. PKA activity decreased from 667.8±150.6 to 15.1±1.1, while PKC activity was increased from 619.7±148.1 to 1032.2±194.3 in WKY and SHR, respectively. This increase in PKC activity is followed by an increase in PKC level in microsomal fraction. In addition, we observed that PKC interacts with AT2 receptor and this interaction is decreased in SHR in 42%. Ang II 1nM increased the PKA activity to 343.1±193.6 and decreased the PKC activity to 61.9±58.7 in SHR. These effects of Ang II were completely reversed by AT2 antagonist, PD123319 10nM.

Conclusion: These data indicate that the AT1/AT2 ratio is increased due to a decrease in AT2 expression in adult SHR. In consequence, the major free form of AT1 receptor could be activated leading to a misbalance between PKA and PKC activities. Together these results indicate that this mechanism could be responsible to the anomaly proximal tubule sodium reabsorption observed in essential hypertension.
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