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Abstract:

Background and Aim: Nitric Oxide and its derivatives regulate blood pressure (BP) through eventual activation of cyclic guanosine monophosphate dependent protein kinase (PKG). However the role of PKG in vivo and its mechanisms remained unclear. Though conventional PKG knockout mice supports its importance in the cardiovascular system, the direct inhibition of PKG in adult has not been demonstrated previously. We aim to derive selective inhibitors of PKG by fusing membrane-permeable TAT-domain and a previously identified amino-acid PKG-inhibitor domain LRKKKKKH and deliver the peptide in vivo to elucidate its role in vasorelaxation and BP regulation.

Methods: An expression vector was constructed using polymerase chain reaction-based mutagenesis to produce the inhibitor peptide in bacteria. Affinity purified peptide was tested by ex vivo vascular ring assays for its ability to prevent endothelium-dependent relaxation and delivered in vivo by a micro-osmotic pump to evaluate its role on BP regulation in adult mice.

Results: In vitro study demonstrated that the TAT-PKG inhibitor peptide effectively blocked autophosphorylation of the kinase. Ex-vivo, nitric oxide dependent relaxation of murine aortas in ring assays was inhibited by 25% with TAT-PKG inhibitor (sham 76+11%, n=8, TAT-PKG inhibitor 51+13%, n=8). Continuous intravenous infusion of 100 µg of the inhibitor over 72 hours was successful administered using micro-osmotic pump implanted subcutaneously and connected via tailored polyethene tubing inserted into the right internal jugular vein. In 20-week-old mice (8) infused with the inhibitor, the mean BP increased by 38+24/31+30 mmHg, from 108+14/92+19 to 145+13/123+19 mmHg; whereas in mice infused with either saline (4) or TAT-green fluorescent protein (4), the mean BP remained the same, from 117+21/101+26 to 119+22/96+30 mmHg, ANOVA P=0.001.

Conclusions: Highly specific peptide inhibitor of PKG in vitro when delivered by a novel continuous infusion system induced murine systemic hypertension in adults through inhibition of nitric oxide mediated relaxation. This further supports an emerging paradigm that primary abnormalities of the vasculature may directly regulate BP.
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