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ABSTRACT 

Timothy W. Bailey 

Functional, Pharmacological, and Electrophysiological Characterization of 

Dorsomedial Hypothalamic Neurons 

The dorsomedial hypothalamus (DMH) is thought to play a key role in initiating 

the multi-system response to neurogenic stress. The hallmark neuroendocrine 

response to stress is increased plasma adrenocorticotropic hormone (ACTH) 

resulting from stimulation of the paraventricular hypothalamic nucleus (PVN). 

Accordingly, stimulation of the DMH should mimic behavioral, autonomic, and 

neuroendocrine responses to stress whereas similar treatment of the PVN should 

increase plasma ACTH alone. I tested the effect of microinjection of N-Methyl-d­

aspartate, kainate (KA), or bicuculline into the DMH or the PVN on heart rate 

(HR), mean arterial pressure (MAP), locomotor activity (LA), and plasma ACTH. 

The effects of air-stress were also similarly assessed. Microinjection of KA or 

bicuculline into the DMH produced a pattern of changes that resembled that seen 

in air-stress including increased HR, MAP, and plasma ACTH. Similar treatment 

of the PVN evoked little or no change in these parameters and failed to replicate 

the response to air stress. Thus, theses results support the notion that neurons 

in the DMH integrate the multi-system response to stress and may activate the 

hypothalamic-pituitary-adrenal axis through direct projections to PVN. Although 

little is known about the individual neurons that make up the DMH, the results of 

this and other studies in intact rats suggest that their activity is modulated by 
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GABAA receptors and ionotropic glutamate receptors. I employed whole cell 

patch clamp to characterize the membrane properties and spontaneous post­

synaptic currents (PSCs) in individual neurons in the DMH, including those that 

project to PVN, in a brain slice preparation. Compared to neurons of unknown 

projection, PVN-projecting neurons (identified by the presence of retrograde 

tracer injected earlier into PVN) had higher action potential (AP) thresholds and 

fired fewer evoked APs. Spontaneous PSCs were observed in all neurons. One 

population of PSCs decayed rapidly (1.5-2.0 ms) and was blocked by non-NMDA 

receptor antagonists. Remaining PSCs decayed more slowly (4.5-6.0 ms}, 

reversed near Ec1, and were blocked by GABAA receptor antagonists. Thus, as 

suggested by studies in intact animals, individual neurons in the DMH, including 

those that project to the PVN, are regulated by GABAA and non-NMDA glutamate 

receptor-mediated synaptic transmission. 
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