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            Abstract
In view of the high proportion of individuals with resistance to antihypertensive medication and/or poor compliance or tolerance of this medication, new drugs to treat hypertension are urgently needed. Here we show that peripheral chemoreceptors generate aberrant signaling that contributes to high blood pressure in hypertension. We discovered that purinergic receptor P2X3 (P2rx3, also known as P2x3) mRNA expression is upregulated substantially in chemoreceptive petrosal sensory neurons in rats with hypertension. These neurons generate both tonic drive and hyperreflexia in hypertensive (but not normotensive) rats, and both phenomena are normalized by the blockade of P2X3 receptors. Antagonism of P2X3 receptors also reduces arterial pressure and basal sympathetic activity and normalizes carotid body hyperreflexia in conscious rats with hypertension; no effect was observed in rats without hypertension. We verified P2X3 receptor expression in human carotid bodies and observed hyperactivity of carotid bodies in individuals with hypertension. These data support the identification of the P2X3 receptor as a potential new target for the control of human hypertension.
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                    Figure 1: Overactive peripheral chemoreceptors in spontaneously hypertensive (SH) rats.[image: ]


Figure 2: P2X3-receptor-mediated hyperreflexia and tonicity of chemoreceptive petrosal neurons in spontaneously hypertensive (SH) rats are associated with the upregulation of P2x3 receptor mRNA.[image: ]


Figure 3: Upregulation of P2X3-receptor protein in the carotid body of SH rats and sensitization of chemoreceptive petrosal neurons to ATP in SH rats.[image: ]


Figure 4: P2X3-receptor antagonism lowers arterial pressure in conscious SH rats.[image: ]


Figure 5: The antihypertensive action of P2X3-receptor antagonism is associated with a reduction in sympathetic activity in SH rats in situ and in vivo.[image: ]


Figure 6: P2X3-receptor expression in carotid bodies from cadavers of individuals with a medical history of hypertension, and aberrant tone generation in carotid bodies from individuals with hypertension.[image: ]
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