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Functions of Hypothalamus and the Pituitary Gland and Their Relationship
Hypothalamus is a critical part of the brain that is located above the pituitary gland and below the thalamus. It is a crucial and integral part of the brain that has a cone shape projecting to the pituitary gland that is located below the hypothalamus. The hypothalamus makes us the floor of the third cerebral ventricle. (Utiger, 2018). It contains several nuclei that perform numerous regulation functions. It comprises the anterior part of the brain diencephalon. Hypothalamus is a very important part of the brains as it controls function of the other crucial parts of the brain. It’s a remarkably sophisticated part of the brain that contains highly specialized divisions that perform highly specialized functions in the body (Mandal, 2012). This paper presents a detailed discourse on the definition of the hypothalamus, its anatomy as the well as it functions and relationship with the pituitary gland. Additionally, it discusses the pituitary gland and its function.

The Anatomy of the Hypothalamus
The anatomy of the hypothalamus is a complex one. The connectional, physiological, regulatory and anatomical aspects of the hypothalamus illustrate the complexity of its functionality. The hypothalamus comprises three crucial regions. The regions are posterior, anterior and middle region. These regions contain numerous nucleic fibers tracts that enhance the performance of the hypothalamus. The anterior region is also called the supraoptic region and has two main nuclei. These main regions are; the supraoptic nuclei and the supraventricular nuclei. Additionally, there are other minor nuclei. These two main nuclei have cells that secrete three critical hormones, namely; the antidiuretic hormone, corticotropin-releasing hormone and oxytocin (Dudas, 2013).
After the release of these hormones, they are transported to the pituitary through the supraoptic and paraventricular. Once they get to the anterior lobe of the pituitary gland they are released into the blood stream (Mandal, 2012). The hypothalamus is responsible for many homeostatic functions in the animal species. According to Schulman (2018), the middle region of the hypothalamus consists of two major nuclei. The first one is arcuate which is usually responsible for the desire for food intake. The second nuclei is called ventromedial nuclei and it plays a significant role of releasing growth hormone releasing hormone (Schulman, 2018). The regions is also referred to as the tuberal region (Schulman, 2018).
According to Schulman (2018), the third region of the hypothalamus is referred to posterior hypothalamus. This region is also referred to as the mammalian region and comprises of the mamillary nuclei and the posterior hypothalamic nucleus (Schulman, 2018).The posterior hypothalamus plays a significant role in regulating the body temperature in animal species (Schulman, 2018). According to Mandal (2012) the hypothalamus is also connected with the retina of the eyes and the suprachiasmatic nucleus. This connection, Mandal believes that it responsible for the sleep wake cycles (Mandal, 2012).

The relationship between the hypothalamus and the Pituitary Gland
The hypothalamus has a close connection with the pituitary gland. Most of the hormones that the hypothalamus produces have a direct impact on the functionality of the pituitary gland. These hormones stimulate the pituitary gland to release other hormones. According to Dudas (2013) the hypothalamus has an airless endocrine relationship with the pituitary gland (Dudas, 2013). According to Panawala (2017) , anatomically,  hypothalamus is connected to the anterior lobe of the pituitary gland a part of the pituitary gland that is also known as adenohypophysis. This connection is facilitated by a stream of blood. Additionally, the hypothalamus is connected to the posterior lobe of the pituitary gland also known as neurohypophysis through numerous neurons (Panawala, 2017).Therefore, it is evident that the hypothalamus controls the functioning of the hypothalamus and this is the relationship between this two essential endocrine components of the cerebral system.

Functions of the Hypothalamus
The hypothalamus plays an essential role in hormone production in the animal species. The hypothalamus produces hormones as well as stimulates other glands to stimulates hormone. Of special interest here is the hormones that the hypothalamus produces. According to Panawala (2017) the hypothalamus produces two types of hormones. The first type is  produced, secreted and channelled to the neurohypophysis of the pituitary gland to regulate hormone production of the pituitary gland. These hormones are; oxytocin and antidiuretic hormones. The second type is produced and secreted to control, inhibit or regulation endocrine functions of other glands in the body ( Panawala, 2017).
	The hypothalamus also plays a crucial homeostatic function of regulating temperature in the body. The body maintains a specific body temperature. For human beings the temperature is usually maintains at 37 degrees Celsius. When the body temperature goes up, the hypothalamus sends signals to the sweat gland to secrete sweat that evaporates together with excess heat, usually called the latent heat of vaporization (Zhao et al., 2017). Similarly, when the hypothalamus detects that the body temperature is going down, it sends signals to the muscles to commence shivering thus creating warmth that raises the body temperature to the normal 37 degree Celsius (Morrison, 2016). 
According to Judy (2014) the thermostatic responses induced by the hypothalamus are signalled by vasodilation of the blood vessels and the cutaneous layer of the skin. Consequently, the body starts thermostatic regulatory mechanisms such as panting, perspiration to reduce heat and body temperature through evaporation. Moreover, reduction in body temperature makes the hypothalamus to induce vasoconstriction of the skin and blood vessels thus making the body to increase rigorous muscular activity often referred to as shivering (Judy, 2014). 
Moreover, the hypothalamus control the desire for food intake and thirst. According to Ahima & Antwi, (2008) the body needs energy ffor survival. There have been numerous hypothesis on th causes of appetite. The glucostatic hypothesis purports that the hypothalamus detects the glucose levels in the blood stream.Therefore when the glucose levels goe down the hypothalamus sends signals to the hunger receptors to tell the brain that one is hungry and therefore should eat (Ahima & Antwi, 2008).Another approach referered to as the adipostatic model argues that the when fat stores in the body drop too low, the skin receptors send signal to the hypothalamus to induce the urge to for food intakes so as to restock the fat  in the body.Ideally, receptors in the various parts of the body, perhaps fat recptors glucose receptors and others send signals to the hypothalamus to either induce hunder or signal sufficient feeding (Parker & Bloom, 2012).
Likewise, hypothalamus regulates sexual behaviour and desires. Sexual desire is a human need where a person fantasizes and gets propelled by these needs to seek sexual activity. It is n intricate psychological process that involves the human brain, particularly, the hypothalamus. A study conducted by  on male human beings indicated that increased blood flow into the bilateral hypothalamus increase the sexual desire of the male (Brunetti et al., 2008) . The hypothalamus produces releasing hormones that aree sent to the pituitary gland  stumilate production of sexuality and reproduction hormone gonadotrophin. 
In the female gender gonadotrophin stimulate the oveary to produce female reproductive egg cells called the ovum. Moreover it stimulatethe ovary to release progesterone and entrogen hormones, very crucial hormones in female desire for sexual activity. Additionally, gonadotrophin stimulate the testis to produce males hormone testosterone, an adrogen that influences sexual desire.Also it stimulates production of sperms and semen in the male body("Role of Hormones in Human Sexuality", 2018). In fact scientist found a close conncetion between the in hypothalamus and sexual orientation where thi s section if the hypothalamus responds distinctively to testosterone and estrogen in female and male genders (Wlassoff, 2015). 
Also, the hypothalamus controls the sleep-wake cycles. Sleep is a vital physiological function in the body. It is a homeostatic function regulated by the hypothalamus as well as a circadian function and a clock in the animal bodies. According to Ono & Yamanaka, (2017) several neuropeptides secreting neurones on the hypothalamus are involved in regulating the sleep -wake cycle in bodies (Ono & Yamanaka, 2017). The suprachiasmatic nucleus (SCN) part the hypothalamus plays the pace making function in controlling the two opposing mechanisms that control sleep wake cycle. Once cycle is a circadian propulsion of staying awake and the other is a homeostatic force for sleep (Moore, 2018).
Moreover, hypothalamus regulates blood pressure and heart rate in the body. The hypothalamus plays a pivotal homeostatic role in cardiovascular regulation. According to (Rahmouni, 2016) the paraventricular region of the hypothalamus is usually implicated in cardiovascular regulation. It is produces vasopressin and corticotropin releasing hormones that impacts cardiovascular activities in the body (Rahmouni, 2016). The arcuate nucleus of the hypothalamus (ARC) regulates of pituitary gland secretion. Studies show tht increased activity in the PVC of the hypothalamus increases the heart rate, blood pressure, plasma renin and kidney renin activity in the body (Waki, 2012).
Additionally, the hypothalamus regulate production of digestive juices.  According to Chan & Sherwin, (2012), previous research has showed that hypothalamus is implicated in regulation of production of digestive juices such as insulin (Chan & Sherwin, 2012). The hypothalamus plays a crucial role in glutamate signalling (Torii, Uneyama & Nakamura, 2013).Also, secretion from the hypothalamus controls or regulation functions of other endocrine glands that secrete digestive juices.
Similarly, the hypothalamus plays a significant role during child birth. One of the hormones produced by the hypothalamus is oxytocin, a hormone that induces uterine contractions during the onset of childbirth. According to Dr Buckley (2014) oxytocin is produced in the hypothalamus then transported to the pituitary gland where is is release in small amounts in the body. This hormone is also produced during breastfeeding, female orgasms, sexual activity and parturition. The hormone makes the myometrium to contract rhythmically to push the foetus down wards during labour (Dr Buckley, 2014). The production of oxytocin hormone by the hypothalamus implicates hypothalamus in erotic, motherly and ecstasy emotions.

Lastly, the hypothalamus has a direct influence on the pituitary gland.It controls and regulates the functioning this major endocrine gland in the body as seen earlier in this discourse. The hypothalamus produces secretions that control the pituitary gland.The hypothalamus produces hormones that regulate, stimulate or inhibit production of the hormone in the pituitary gland (Mandal, 2012). The two are interlinked whereas the pituitary gland is majority controlled by the hypothalamus.
The anatomy of the Pituitary Gland
The pituitary endocrine system comprises of two parts, the neurohypophysis also called the posterior pituitary lobe and adenohypophysis also called the anterior pituitary lobe. The anterior (ElSayed & Bhimji, 2018). According to ElSayed & Bhimji, (2018) the anterior lobe is responsible for the production of five endocrine hormones whose production by the pituitary gland s regulated by the hypothalamus. The posterior lobe secretes the hormones that are produced by the hypothalamus. The hormones that are produced by the anterior lobe of the pituitary glans include luteinizing hormone, follicle stimulating hormone, melanocyte stimulating hormone, human growth stimulating hormone, prolactin, adrenocorticotrophic stimulating hormone and thyroid stimulating hormone.
The above hormones regulate the following critical functions in the body;  the adrenal, childbirth, lactation, thyroid, growth and reproduction (Barkhoudarian & Kelly, 2017).The pituitary gland plays other minor functions but major it produces and secrete hormones. Below is a brief discussion of the functions of the hormone produces the pituitary gland as mentioned above.

Role of the Hormones Produced by the Pituitary Gland
Human growth hormone plays a crucial role in human growth. Its production by the pituitary gland is induced by production of human growth releasing hormone(HGRH) by the hypothalamus. Basically, the HGRH stimulate the adenohypophysis to release human growth hormone.This hormone is responsible for growth in various parts of the human body.This hormone is also suppressed by another growth hormone inhibiting hormone commonly referred to as peptide somatostatin for homeostatic purposes in human growth(ElSayed & Bhimji, 2018).Additionally, the pituitary gland produces prolactin hormone. This hormone is responsible for lactation. It is produced by cells in the anterior lobe called lactotrophs and the hormone is transported to the mammary glands to stimulate the production of milk. The hypothalamus produces the inhibitory hormone dopamine that plays homeostasis function in the production of prolactin. Together with the human growth hormone, prolactin also stimulates the growth of the mammary glands. Moreover, prolactin also inhibits production of GnRH by the hypothalamus.
Similarly, it produces follicle stimulating hormones and luteinizing hormone. These a reproductive hormones that are produced by the gonadotrophs in the anterior lobe of the pituitary.These hormones are transported to the ovaries and the testis. FSH stimulates the production of the follicles that prepare the female body for ovulation.The hormone also stimulates the production of the estrogen by the Graafian follicles. In males, FHS stimulates the production of testosterone. On the other hand, the luteinizing hormone stimulates ovulation whereas in males it is responsible for sperm production (ElSayed & Bhimji, 2018). Likewise, the anterior lobe of pituitary gland produces the thyroid stimulating hormone. This hormone is produced by special cells known as thyrotrophs. The release of this hormone is controlled by thyroid releasing hormone produced by the hypothalamus. This hormone regulates the production of tri-iodothyronine [T3] and thyroxine [T4]).These two thyroid hormones are produced in the follicular thyroids. Additionally, thyroid stimulating hormone maintains proper functioning of the thyroid glands(ElSayed & Bhimji, 2018).  
Moreover, the corticotrophs in the anterior lobe of the pituitary gland produce the adrenocorticotrophic stimulating hormone. After release, this hormone is then transported to the adrenocortical cells in the adrenal glands. This hormone is regulated by the corticol stimulating hormone produced by the hypothalamus. This hormone plays a significant role in the production of adrenal-cortical hormones that are produced when the body is under stress (ElSayed & Bhimji, 2018). Furthermore, the pituitary gland secretes antidiuretic hormone and oxytocin. These hormones are primarily produced by the hypothalamus and then transported to the posterior lobe of the pituitary gland where they are secreted in the bloodstream. Antidiuretic hormone plays a significant role in is controlling fluids in the body.It absorptions water from the kidney. The hypothalamus osmoreceptors detent an increase in the amount of fluids in the blood by and then releases ADH (ElSayed & Bhimji, 2018).
In conclusion, the hypothalamus is an intriguingly sophisticated endocrine system.The intricacy of this critical gland continues to marvel scientists as more and more functions of the hypothalamus continue to be unraveled. Equally sophisticated is the pituitary gland. The close interdependence of these two endocrine glands is evident in the functions that they play in animal bodies. Their major role in the body is homeostasis, a regulatory process in the body that controls and maintains various physiological processes in the body and secretion of hormones.
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