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Hypothalamus


The name "hypothalamus" is derived from the classical Greek words hypo for "under" and thalamos for "inner chamber." The hypothalamus produces releasing factors that are involved in the general regulation of the endocrine system. It is the hypothalamus that also regulates hunger, thirst, and core body temperature. 


The hypothalamus gland plays an important role in hormone regulation by secreting a series of small peptides (releasing or tropic factors) which modulate the synthesis and release of anterior pituitary hormones (stimulating hormones). The hypothalamus is in turn modulated by the higher centers of the central nervous system and also regulated by negative feedback from end organ hormones. The hypothalamus also has the ability to monitor and directly react to physiologic factors such as blood osmolality. 


The hypothalamic releasing factors are mediated by neurotransmitters produced by neurosecretory cells within the hypothalamus. Many neurotransmitters have been identified including norepinephrine, dopamine, serotonin, acetylcholine, histamine, melatonin, and gamma-aminobutyric acid (GABA). Secretory neurons in the hypothalamus directly anastomose with the vascular system, which transports the hypothalamic releasing factors down the pituitary stalk to the pituitary gland. 


The production and release of some end organ hormones is not dependent on the hypothalamus-pituitary axis. For example, parathyroid hormone (PTH) secretion is directly regulated by negative feedback from blood calcium concentrations. Insulin is another hormone directly regulated by negative feedback from blood glucose. Some hormones are partially regulated by the hypothalamus-pituitary axis, such as aldosterone, which is also regulated by the rennin-angiotensin regulatory system. The hormones that are regulated by the hypothalamus- pituitary axis also can have complex interactions with other hormones. The interactions can affect the production, release, half-life, and activity of these hormones. 


Hypothalamic hormones that have been identified, isolated, and studied include growth hormone-releasing hormone (GRH), somatostatin (inhibitory factor for GH), prolactin-inhibiting hormone (PIH) also known to be dopamine (DA), corticotropin-releasing hormone (CRH), thyrotropin-releasing hormone (TRH), and gonadotropin-releasing hormone (GnRH). Some of the hypothalamic hormones have tropic activity and some have inhibitory activity. Both hypothalamic tropic and hypothalamic inhibitory hormones are involved in the regulation of pituitary hormones. Consequently, hypofunction of the hypothalamus can result in either underproduction or overproduction of various pituitary hormones. Prolactin excess is often a key sign suggesting generalized hypothalamus failure due to PIH deficiency. 

Table 1 Hypothalamic and Related Pituitary Hormones

	Hypothalamus Controlling Hormone
	Anterior Pituitary Hormone

	Growth hormone-releasing hormone (GRH)
	Growth hormone (GH)

	Somatostatin (inhibitory factor) 
	Growth hormone (GH) and TSH inhibition

	Prolactin-inhibiting hormone (PIH) (Dopamine) 
	Prolactin (PRL) inhibition

	Corticotropin-releasing hormone (CRH) 
	Adrenocorticotropic hormone (ACTH)

	Thyrotropin-releasing hormone (TRH) 
	Thyroid-stimulating hormone (TSH)

	Gonadotropin-releasing hormone (GnRH) 
	Follicle-stimulating hormone (FSH)

Luteinizing hormone (LH)



The hypothalamus is also part of the neurosecretory system that produces oxytocin (OT) and antidiuretic hormone (ADH), also known as vasopressin. These hormones travel from the hypothalamus along the supraopticohypophyseal tract in the pituitary stalk to the posterior pituitary.

