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Adult Adrenal Cortex 
Steroid Biosynthesis and Regulation of Cortisol Production

The normal adult human adrenal glands weighs approximately 
5gms. 90% of this weight is contributed by the adrenal cortex, 
which arepoised of three zones (from outside to inside): the 
ZG, ZF, and the ZR. The adrenal medulla forms postnatally 
and is composed of chromaffin cells, some of which may still 
be intermingled and spread within the adrenal cortex [1].The 
blood flow within the adrenal glands is centripetal (from outside 
to inside), which exposes the internal zones and the adrenal 
medulla to expanding concentrations of adrenal steroids. High 
cortisol levels within the medulla are required to actuate proteins 
for epinephrine biosynthesis. In reality, patients with inherent 
adrenal hyperplasia have a compromised advancement and work 
of the adrenomedullary system due to cortisol deficiency.75% 
of the adrenal glands weight is due to the ZF, the largest zone 
and the one that synthesizes glucocorticoids [2]. The ZF and 
ZR too produce DHEA and DHEAS, whereas cortisol is basically 
created within the ZF. In differentiate to the ZF, the ZR is little 
and not exceptionally included in adrenal androgen generation 
until adrenarche. The antecedent for glucocorticoid generation 
is cholesterol, which is initially converted to pregnenolone 
within the adrenal cortex. Steroids are determined from the 
cyclopentanoperhydrophenanthrene four-ring hydrocarbon 
core, a generally idle structure. Depending on the nearness of 
a few chemicals within the particular adrenal cortex zone, a few 
steroid hormones can at that point be synthesized. Cytochromes 
P450 are categorized into two classes: type 1 enzymes that reside 
in the mitochondria and type 2 enzymes situated at the smooth 
endoplasmic reticulum. 

The secretion and synthesis of cortisol are regulated by the 
hypothalamic–pituitary–adrenal (HPA) axis. Certain stimuli 
including stress lead to the discharge of CRH within the 
hypothalamus. CRH at that point invigorates corticotropin 
discharge from the pituitary organ [3]. Corticotropin ties to 
corticotropin receptors found on adrenocortical cells and 
stimulates the discharge of cortisol through cyclic adenosine 
monophosphate (cAMP). Cortisol leads to an increment in 
energy-providing compounds, counting glucose, free greasy 
acids, and free amino acids. As mentioned already, corticotropin 
is additionally development advancing on the adrenal cortex; 
that's, persistent incitement by corticotropin may lead to 
adrenal hypertrophy, while a need of corticotropin may lead to 
adrenal atrophy [4]. The HPA axis is very delicate to exogenous 
and chronic glucocorticoid exposure, which can simply lead to 
corticotropin suppression through a negative feedback loop on 
CRH, and ACTH in corticotroph cells. In normal people who are 
not working in (night) shifts, there's a diurnal variety of cortisol 
generation, with serum cortisol being most elevated within 
the morning and least at midnight. In patients with Cushing 
disorder (hypercortisolism), these ordinary physiologic circuits 
are irritated. Prolonged (7–48 h) increments in corticotropin 
leads to an expanded amalgamation of all the steroidogenic 
proteins, particularly P450scc, as well as an expanded take-
up of cholesterol from the circulation. Unremitting need 
of corticotropin (e.g., through exogenous glucocorticoid 
administration) leads to adrenal decay. In this manner, the 
exogenous glucocorticoid needs to be decreased to permit the 
pituitary and adrenal organs to recoup in arrange to synthesize 
normal levels of cortisol on its possess.Liable on the level of 
suppression, this may take weeks or months [5].

Abstract
The adrenal gland is made up of the cortex and medulla. The cortex produces 
steroid hormones containing glucocorticoids, mineralocorticoids, and adrenal 
androgens, and the medulla produces the catecholamines, epinephrine, and 
norepinephrine. This brief article surveys the physiology of the adrenal gland and 
highlights the significance of understanding the clinical disorders of abundance 
and deficiency. The adrenal cortex takes part in steroidogenesis, producing 
glucocorticoids, mineralocorticoids, and androgen precursors.
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Conclusion
The adrenal cortex fulfils important and essential functions 
throughout a person’s lifespan. Cortisol and aldosterone, both 
imperative for homeostatic capacities, are created within 
the adrenal cortex and play critical physiological capacities in 
different tissues. All three zones gradually revert during a life 
span and their dysfunction might lead to serious illness.

References
1. Miller WL, Auchus RJ. 2011. The molecular biology, biochemistry, 

and physiology of human steroidogenesis and its disorders. Endocr 
Rev 32 (1):81–151.

2. Yates R, Katugampola H, Cavlan D, Cogger K, Meimaridou E, Hughes 
C, et al. 2013. Adrenocortical development, maintenance, and 
disease. Curr Top Dev Biol 106:239–312.

3. Paul A, Laufer E. 2011. Endogenous biotin as a marker of 
adrenocortical cells with steroidogenic potential. Mol Cell 
Endocrinol 336 (1–2):133–40.

4. King P, Paul A, Laufer E. Shh 2009.signaling regulates adrenocortical 
development and identifies progenitors of steroidogenic 
lineages. Proc Natl AcadSci U S A 106 (50):21185–90. 

5. Finco I, LaPensee CR, Krill KT, Hammer GD. 2015.signaling and 
steroidogenesis. Annu Rev Physiol 77:105–29.


