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The Adrenal Gland
The adrenal glands can be found in the posterior abdomen located between the diaphragm and the superomedial kidney (Moore, Dalley, & Agur, 2013). Similarly, Elsevier (2018b) avers that the adrenal glands are located atop the kidneys and constitute of two unique parts, namely the adrenal medulla and the adrenal cortex. It is worth noting that the adrenal glands cover the anterior surface part of each kidney. Furthermore, the right and left glands differ in shape, whereby the right gland takes a pyramidal shape, while the left gland takes a semi-lunar design. The adrenal medulla constitutes the gland’s inner part and is responsible for the production of nonessential hormones such as adrenaline. Adrenaline plays a critical role in the body by assisting the body to react to stress (University of Rochester Medical Center, 2018). 
The adrenal cortex, on the other hand, is located on the gland’s outer part and is responsible for the generation of essential hormones such as cortisol and aldosterone (University of Rochester Medical Center, 2018). Cortisol plays an imperative role in regulating metabolism and aiding the body to respond to stress. When faced with a stressful situation, the adrenal gland produces hormones that would assist the human body to deal with the stress in order to survive. Aldosterone plays a significant role in aiding the body in the management of blood pressure. Moreover, it is worth noting of the presence of the perinephric fascia which encloses the kidneys and adrenal glands. The role of the fascia is to connect the glands to the diaphragm’s crura, where the perirenal fat also plays a significant role of separating them from the kidneys (Kelly & Landman, 2012).
Structure of the adrenal glands
The adrenal gland comprises of several parts such as the exterior connective tissue capsule, cortex, and the medulla (Elsevier, 2018c). Whereas the lymphatics and veins use the hilum to leave the glands, nerves, and arteries enter the adrenal glands through several points.  The cortex in the adrenal gland can be identified by its yellowish color. The cortex is also known to secrete two hormones, which are typically cholesterol such as androgens and corticosteroids. Furthermore, the cortex constitutes several parts and one of the parts, which constitute the outermost region, is the zona glomerulosa (Megha & Leslie, 2018). 
Zona glomerulosa
This part is defined by a thin region of columnar cells whose arrangement assumes an arched pattern (Megha & Leslie, 2018). Additionally, this region makes about 15 percent of the adrenal gland. It is also worth noting that in animals, the zona glomerulosa is referred to as the zona multiformis because of the variations in the patterns of the secretory cells arrangement. 
The zona glomerulosa has a unique role of generating aldosterone, a steroid hormone, responsible for augmenting the reabsorption of sodium and stimulation of the excretion of potassium by the kidneys (Megha & Leslie, 2018). Thus, the zona glomerulosa indirectly adjusts extracellular fluid volume. It is worth noting that if the body is unable to secrete aldosterone, death can easily occur due to the high volumes of potassium retention and excessive sodium, water, and chloride loss. The zona glomerulosa, with its arched columns and spherical clusters, produce hormones known as mineralocorticoids based on their ability to influence mineral homeostasis (Megha & Leslie, 2018). 
The hormones mineralocorticoids play an important role in regulating the metabolism of minerals in the body. In humans, the principal mineralocorticoid is aldosterone. It is also worth noting that just like other adrenal cortex hormones, aldosterone is another steroid with the major role of adjusting the body’s sodium content (Megha & Leslie, 2018). When the body detects a reduced sodium level, it secretes aldosterone to adjust the sodium to the body’s required level. Aldosterone causes the body to kidneys to return more sodium to the blood and to secret more potassium. The increment of sodium concentration in the blood leads to the flow of water by osmosis, hence augmenting the blood volume. Therefore, aldosterone augments water and sodium in the blood. Mineralocorticoids act on kidneys’ cells (Megha & Leslie, 2018).
Zona fasciculata
This is the middle region and also the widest of the zones representing about 50 percent of the adrenal gland. It is composed of cells set in elongated, straight columns, and these cells majorly secrete glucocorticoids (Elsevier, 2018d). 
The hormones glucocorticoids affect the metabolism of carbohydrates. However, these hormones can also affect fats and proteins’ metabolism. Glucocorticoids constitute of three major hormones, namely; cortisol, corticosterone, and cortisone (Taves, Gomez-Sanchez, & Soma, 2011). Cortisol is the largest of the three hormones constituting 95 percent. It has a unique role in invigorating the liver to synthesize carbohydrates from glycerol and amino acids, a process which augments the glucose levels in the blood. Furthermore, cortisol also has the responsibility of stimulating protein degradation in amino acids and within cells in the blood, hence augmenting amino acid levels in the blood. Moreover, Cortisol ensures that fats are broken down into adipose tissue and that fatty acids are released into the blood. Therefore, it can be deduced that Cortisol possesses anti-insulin effect. Another unique characteristic of Cortisol is its anti-inflammatory nature and its capability to reduce pain (Taves, Gomez-Sanchez, & Soma, 2011). 
Additionally, Cortisol decreases the volume of mast cells, thus reducing histamine secretion. Cortisol can also be categorized as “immunosuppressive” based on its capability to suppress antibodies’ synthesis by inhibiting the lymphoid tissues to produce lymphocytes. Thus, Cortisol becomes a choice in allergy treatment. Furthermore, cortisol can also be useful in transplantation surgery because of its capability to restrain the development of antibodies in recipients’ body for easier acceptance of the transplanted organs. 
Under normal conditions, the body tries to ensure that the production of cortisol is maintained at the right balance. However, there are conditions that can cause the body to produce either too much or too little cortisol, with adverse effects (University of Rochester Medical Center, 2018b). It is worth noting that the production of too much cortisol may lead to weight gain, especially around the face and abdomen. Additionally, the production of too much cortisol may be visible in the skin, whereby it becomes thin and fragile and unable to heal quickly. Additional situations such as irregular menstrual cycles and presence of facial hair in women can also be an indication of excess production of cortisol in the body (University of Rochester Medical Center, 2018b). 
When the body fails to produce sufficient cortisol, it is possible for the person to experience weight loss. Additionally, the person may feel constantly tired and frequent vomiting. It is also worth noting that inadequate production of cortisol can also lead to muscle weakness and painful abdomen (University of Rochester Medical Center, 2018b). Therefore, it would be important for people to understand such symptoms in order to be better placed to make the right decisions regarding the body’s performance and whether it produces sufficient or insufficient cortisol.  Glucocorticoids act on liver cells. 
Corticosterone makes part of the glucocorticoids detached from the adrenal gland. Corticosterone is changed to aldosterone and becomes a major biosynthetic avenue to mineralocorticoid (Elsevier, 2018). Furthermore, there is a need to understand the mediation of the adrenal cortex and the eventual steps in the aldosterone biosynthesis through several enzymes. The enzymes responsible in the human adrenal cortex for the mediation process include CYP11B2 (aldosterone synthase) and CYP11B1 (11β hydroxylase) (Elsevier, 2018). Furthermore, the retention of glycogen and the anti-inflammatory accomplishment in corticosterone are feebler than those of cortisol in humans. Corticosterone is synthesized in the adrenal cortex’s zona fasciculate in many animals and changed into aldosterone through 18-hydroxycorticosterone in the zona glomerulosa (Elsevier, 2018). However, mice, rats, reptiles, amphibians, and birds lack the 17α-hydroxylase acts in the adrenal cortex. Corticosterone (B) is the only glucocorticoid. In humans, B plays an imperative role as an intermediate result of the reaction to create aldosterone from pregnenolone (Elsevier, 2018). 
Zona reticularis 
This is situated in the innermost part of the gland and comprises about 7 percent. The cells in the zona reticularis are set in branching loops which secrete gonado-corticoids (Megha & Leslie, 2018). The hormones gonad corticoids can also be referred to as adrenal glands’ sex hormones.  It can be observed that the body can produce high quantities of male sex hormones than female sex hormones. The male sex hormones are referred to as androgens and they play significant roles in the male fetus development. Whereas the chromosomes play significant roles in the determination of genetic sex in a fertilized egg, the development of typical male characteristics in male fetuses depends on the production of sufficient androgen quantities by the adrenal glands and fetal gonads. Thus, androgens are significant in the stimulation of the development of male secondary sexual characters such as body hair distribution (Megha & Leslie, 2018). The adrenal cortex also secretes estrogens, the female sex hormones, which produce the feminine derivative of sexual characters. The gonadocorticoids act on gonad cells which constitute the ovaries and testes. 
The medulla
The medulla can be identified by its dark brown color and is located in the central part of the gland. Inside the medulla, chromaffin cells can be found and they are responsible for secreting catecholamines, for example, adrenaline in the blood to assist in dealing with stress (Fung, Viveros & O’Connor, 2008). The hormone adrenaline is critical in the response to stress because it can promote either fight-or-flight response (Harvard University, 2018). When faced with a stressful situation, the body can decide to either fight the situation as a survival tactic. Thus, the adrenaline is important for survival especially during stressful times.
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