Therapeutic efficacy of C-type natriuretic peptide in a mouse model of preeclampsia
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Introduction. C-type natriuretic peptide (CNP) can promote endothelial function and angiogenesis- both of which are dysregulated in preeclampsia. Therefore, we hypothesised that CNP treatment would reduce blood pressure and promote placental vascular development in preeclampsia.
Aims. To assess the efficacy of CNP as a therapeutic strategy in a mouse model of preeclampsia.
Methods. Pregnant mice were treated with the nitric oxide synthase (NOS) inhibitor, nitro-L-arginine methyl ester (L-NAME, 100 mg/kg/day, oral) to induce hypertension from gestational day (GD) 7. Mice were anaesthetised using isoflurane and provided post-operative analgesia (carprofen 5mg/kg) on GD8 for the sub-cutaneous insertion of osmotic minipumps, containing either CNP (0.2 mg/kg/day), natriuretic peptide receptor (NPR)C ligand, c-atrial natriuretic factor (cANF, 0.4 mg/kg/day) or vehicle (saline). On GD18, mean arterial blood pressure (MABP) was measured through a carotid artery cannula in anaesthetised (isoflurane) mice in the presence or absence of bolus doses of bradykinin (0.3-10µg/kg, i.v.). Mice were then humanely killed by exsanguination and organ, placental and foetal analysis were undertaken in fresh, formalin fixed or snap frozen tissue. qPCR, immunoblotting and immunoassays were used for biochemical assessment.
Results. Preeclampsia was established in mice treated with L-NAME, with elevated MABP (~13 mmHg, p<0.0001, n=14-15), increased circulating biomarker, soluble fms-like tyrosine kinase-1 (s-Flt, 1.8-fold), reduced vasodilator responses to bradykinin (p=0.03, 2-way ANOVA) and foetal growth restriction (p=0.006, n=14-17). CNP attenuated MABP in preeclamptic mice (mmHg: saline 98.51.4, CNP 86.82.1, p<0.0001, n=7) and improved foetal size, which was driven by restored vascular endothelial growth factor expression, increased ERK1/2 activity and increased blood vessel number. However, the effects of cANF were limited to a mild blood pressure reduction (92.41.6, p=0.038, n=8).
Discussion. Treatment with CNP can reverse gestational hypertension in mice, mediated in part by the NPR-C receptor. CNP also has beneficial effects on placental angiogenesis and foetal development, but these appear to be NPR-C independent. CNP could provide a new anti-hypertensive option for preeclampsia.
