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Neuronal Mechanisms in Obesity-Related Hypertension
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Obesity is one of the leading risk factors of cardiovascular diseases, including hypertension. Obesity is also now one of the major
public health problems in the world and an emerging health problem in Taiwan. Extensive research efforts have been focused on
discovery of obesity-related endogenous molecules and exploration on their physiological roles and underlying mechanisms of action.
A panel of the relevant molecules has been discovered. Among these molecules, leptin is a hormone secreted from adipose tissues.
The plasma level of leptin is in proportion to the adiposity and serves as a negative feedback signal of body adiposity by acting on the
hypothalamus, a major integrating center for energy homeostasis. Elevated sympathetic activity appears pivotal to obesity-related
hypertension and leptin is believed to contribute to the activation of sympathetic nervous system and to the elevated blood pressure.
Evidences also shown that many neuronal signaling molecules involving in energy homeostasis are capable of regulating
cardiovascular and/or autonomic functions. These molecules include orexins, neuropeptide Y, galanin, a-melanocyte-stimulating
hormone, corticotropin-releasing hormone, cholecystokinin, glucagon-like peptide-1 and prolactin-releasing peptide. The principal
investigator and former colleagues have hypothesized that obesity-related hypertension may be associated with a pathological status
of the feeding-related physiological factors, which also affect the autonomic nervous system (Chen et al, 2000 & Hwang et al, 2001).
The well-known complexity and plasticity of neuronal regulations warrant further explorations of the hypothesis on other relevant
endogenous molecules. The central neuronal circuitries mediating cardiovascular effects of neuronal signaling molecules of energy
homeostasis (NSMEHs) remain to be verified. In addition to the hypothalamus, brain stem and spinal cord seem to be important target
sites of NSMEHs based on our and other??s observations. It is well known that several areas in the brain stem and spinal cord are
important central structures in the regulation of cardiovascular and autonomic homeostasis. The main hypothesis of this proposal is
that the NSMEHs are involved in the regulation of both energy homeostasis and blood pressure and thus autonomic neuronal circuitry
in the brainstem and spinal cord involving in the regulation of cardiovascular homeostasis are target structures for the NSMEHs to act
on. To provide scientific evidences supporting the hypothesis, studies of the four specific aims proposed in the present proposal will
be carried out. The specific aims include 1) to examine effects of the NSMEHs on cardiovascular and autonomic functions; 2) to



locate target sites of action of the NSMEHSs in the brainstem and spinal cord, especially the neuronal circuits involving in the
autonomic control of cardiovascular functions; 3) to probe cellular mechanisms of the NSMEHs in the targeting neurons using
electrophysiological approaches; and 4) to test the hypothesis in a diet-induced obesity (DIO) animal model. DIO rats was found
hypertensive and a reduced central sensitivity to leptin in DIO SD rats was reported. Therefore, the high-fat DIO model mimics the
occurrence of clinical obesity in humans and, thus, is adopted in the present proposal. P1??s preliminary observations showed that
leptin evoked neuronal depolarization of the neurons in nucleus of the solitary tracts and peptides of cocaine- and
amphetamine-regulated transcript (CART peptides), novel anorectic neuropeptides, intracisternally administered caused increases in
the arterial pressure and heart rate in rats. These two promising NSMEHs, leptin and CART peptides, will be further studied for their
targeting CN'S neurons and underlyi



