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Neuronal mechanisms in obesity-related hypertension: Roles of prolactin-releasing peptide and
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Hypertension and its related diseases have been the leading causes of death in Taiwan. Many people with hypertension are also
overweight. The pathogenesis and mechanisms linking these two closely related disease status have not been fully understood. As the
prevalence of obesity rises in many countries all over the world, obesity-related diseases, including hypertension, gradually become a
major public health problem. Extensive researches have discovered numerous signaling molecules, including hormones and
neurotransmitters, capable of regulating energy homeostasis by acting on the central nervous system (CNS). Our previous studies
suggested the involvement of these molecules in regulating the cardiovascular homeostasis. The main hypothesis the PI proposed in
the currently funded 3-yr project is that the neuronal signaling molecules of energy homeostasis (NSMEHs) link the pathogeneic
mechanisms of obesity and hypertension through their actions on the autonomic nervous system. Major accomplishments during the
first two years of the granting period are summarized. First, we had reported central cardiovascular pressor effects of cocain- and
amphetamine-regulated transcript (CART) peptides, CART 61-102 and CART 55-102, by acting on the brainstem and thus affecting
cardiovascular sympathetic activity. Second, the plasma and CSF levels of leptin, CART and prolactin-releasing peptide (PrRP) were
altered when the energy homeostasis was altered in high-fat diet-induced obese (DIO) rats. Third, the plasma level of PrRP reduced in
hypertensive human subjects, whereas the level of CART was not significantly altered. The findings in human subjects confirmed that
the bioactivity of NSMEHs changes upon alterations in the energy and cardiovascular homeostasis and led to the identification of
PrRP as a promising NSMEHs candidate for our future study. Fourth, immunoreactivity of leptin receptor, ObR, in the rat brainstem
was detected in several nuclei relevant to autonomic cardiovascular regulation, such as the nucleus tractus solitarius (NTS), dorsal
motor nucleus of the vagus (DNMYV), rostral and caudal ventrolateral medulla (RVLM and CVLM), implying that these nuclei may be



the target sites of leptin for exerting its cardiovascular effects. Fifth, we have demonstrated that leptin directly acted on the
parasympathetic preganglionic neurons of DMNV by affecting membrane permeability to potassium ions. These findings confirmed
our hypothesis had brought up the PI’s attention on whether and how these NSMEHs play a role in the pathogenesis of hypertension.
PrRP was isolated from the hypothalamus as the ligand of an orphan G protein-coupled receptor, GPR10 (human)/UHR (rat), and was
functionally identified as prolactin-releasing factors and also involved in the regulation energy homeostasis. Further studies suggested
that PrRP plays a role in cardiovascular homeostasis. PrRP administered centrally increased mean arterial pressure in conscious rats.
More interestingly, a human genetic study showed an association between GPR10 polymorphisms and blood pressure.
PrRP-containing neurons in the CNS of rat distributed exclusively in three areas, the dorsomedial hypothalamic nucleus, NTS and
CVLM. These regions are well known to be involved in stress responses and in cardiovascular homeostasis. Further, PrRP receptors
were found in the brainstem nuclei believed to be involved in the regulation of cardiovascular reflexes. An electrophysiological study
had demonstrated that PrRP modulated synaptic transmission in the rat DMNV. Therefore, it is rational that PrRP may act on the
brainstem autonomic nuclei and, thus, be able to regulate both energy and cardiovascular homeostasis. Leptin is a negative feedback
signal of body adiposity regulation through its actions in the hypothalamus. Evidences support that leptin contributes to
over-activation of the sympathetic nervous system in obese hypertensive subjects. Our previous results demonstrated that
ObR-immunoreactivity distributed in several rat brainstem autonomic nuclei. Therefore, we hypothesized that NTS, RVLM and
CVLM may be the potential targets in the brainstem for leptin to exhibit their cardiovascular impact. The hypothesis proposed here is
that PrRP and leptin are involved in the regulation of both energy homeostasis and blood pressure and thus in relation to the disease
status like obesity and hypertension, and autonomic neuronal circuitry in the brainstem involving in the regulation of cardiovascular
homeostasis are target structures for PrRP and leptin to act on. Three specific aims are proposed to examine the hypothesis: (1) to
locate target sites of PrRP and leptin in the brainstem autonomic nuclei; (2) to examine the cellular mechanisms of PrRP and leptin in
neurons of the rat brainstem autonomic nuclei; and (3) to evaluate the bioactivities of PrRP in primary and secondary hypertension
models of rats. The completion of these proposed studies will lead to a better understanding toward the medullary neuronal control
pathways involved in the signaling relay of PrRP and leptin for energy homeostasis and their interactions with the central
cardiovascular regulation.



