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Abstract: People with Major Depressive Disorder have problems with the hypothalamic-pituitary-adrenal (HPA) axis and 

inflammatory systems that do not go away. Common methods of gauging cortisol include measuring diurnal fluctuations and 

assessing the cortisol awakening response (CAR). Activation of the hypothalamic-pituitary-adrenal (HPA) axis in certain people 

with severe depressive illness is one of the most robust and often seen discoveries in biological psychiatry. Some of these 

discoveries relevant to evaluating and treating depressed people will be discussed below. Understanding the cause and effects of 

HPA axis activation in depressed individuals will be a priority for future researchers. To add, there are drugs in development that 

target the HPA axis, which might one day be a standard component of a psychiatrist's or family doctor's toolkit for treating mental 

health issues. For a long, psychiatrists and neuroscientists have worked toward a deeper understanding of the biological roots of 

MDD and other mood disorders. The effects of neurotransmitters like norepinephrine and serotonin on major depressive disorder 

have been the subject of a great deal of research. There has also been research on the relationship between MDD and hormone 

levels and stress response. 

Index Terms - Major depressive disorder, HPA axis, neurotransmitters, TAAR, immune system, cortisol awakening 

response, inflammation 

1. Introduction 

Roughly 17% of the population may experience major depressive disorder (MDD) at some time in their life, making it one of the 

most common mental health conditions.  For a long, psychiatrists and neuroscientists have worked toward a deeper understanding 

of the biological roots of MDD and other mood disorders (Pochigaeva, 2017). The effects of neurotransmitters like 

norepinephrine and serotonin on major depressive disorder have been the subject of a great deal of research. There has also been 

research on the relationship between MDD and hormone levels and stress response. The hypothalamic-pituitary-adrenal (HPA) 

axis will be examined since it is aberrant in a subgroup of persons with the major depressive disorder during the last 30 years 

(Doolin, 2017). These results sparked hope that so-called neuroendocrine challenges, which boost or dampen HPA axis activity, 

may provide a "window to the brain" and reveal more about the etiology of major depressive disorder. The involvement of the 

HPA axis in mood disorders is still a hot topic of study, even though research interests and methods have shifted dramatically 

over the last four decades (Rhebergen, 2015). 
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Suicide is the second greatest cause of death among young adults, and the mental disease Major Depressive Disorder (MDD) is 

very common, with a prevalence estimate of 16% over a lifetime. Although depression is very common, its biological origins are 

still poorly understood. Further study of stress-related biochemical pathways in a depressed population may provide light on the 

stress-related etiology of depression, and this is supported by the observation that stress is a key risk factor in developing 

depression (Martinac, 2017). 

One of the key components of the neuroendocrine system is the hypothalamic pituitary adrenal (HPA) axis, which regulates the 

body's response to stress. One constant result in the research into the biological basis of MDD is hyperactivity of the HPA axis, 

as seen by increased cortisol levels. An underactive HPA axis may be to blame for this hyperactivity (Francisco Juruena, 2015). 

The fast spike in cortisol production that typically happens daily during the first 30 minutes of waking, reflecting the physiological 

stress reaction to waking, is one metric often used to evaluate HPA axis activity and is known as the cortisol awakening response 

(CAR). Past research has shown that people with MDD had reduced waking reactions and higher cortisol levels upon awakening 

(Becking, 2015). 

Concentrations of cortisol are often incorrectly assessed in enzyme-linked immunosorbent assays (ELISA) and other techniques 

of cortisol measurement because of the mistaken identification of glucocorticoids like cortisone. Hypercortisolemia is linked to 

a failure to regulate inflammatory reactions, although cortisone is an inert glucocorticoid that has a low affinity for both 

glucocorticoid and mineralocorticoid receptors. While cortisone is inactive outside of cells, the enzyme 11-HSD1 may easily 

convert it to the active steroid cortisol inside cells. Injections of cortisone are used to treat inflammatory disorders like arthritis 

by increasing the amount of cortisone available to be converted into cortisol in peripheral tissue. Anxiety and depression are 

recognized adverse effects of cortisone injections, which are used to treat inflammatory diseases. This suggests that cortisone 

may also have a role in the pathophysiology of depression (Foland-Ross, 2014). 

2. Objective of the study  

The main objectives of the study are to examine the significance of Hypothalamic–Pituitary–Adrenal (HPA) axis markers the 

significance of Hypothalamic–Pituitary–Adrenal (HPA) axis markers. The study also focuses on:  

 To examine diurnal Hypothalamic-Pituitary-Adrenal Axis Measures and Inflammatory Marker Correlates in Major Depressive 

Disorder 

 To make focus on major Depressive Disorder and Hypothalamic-Pituitary-Adrenal Axis Activity 

 To examine the role of remission status concerning the Hypothalamic-pituitary-adrenal axis activity and cognition in major 

depression 

3. Literature Review 

3.1 Diurnal Hypothalamic-Pituitary-Adrenal Axis Measures and Inflammatory Marker Correlates in Major Depressive 

Disorder 

According to Doolin, (2017) suicide is the second greatest cause of death among young adults, and the mental disease Major 

Depressive Disorder (MDD) is very common, with a prevalence estimate of 16% over a lifetime. Although depression is very 

common, its biological origins are still poorly understood. Considering that stress is an important contributor to the onset of 

depression, it stands to reason that studying the biochemical processes involved in stress in a depressed population could shed 

light on the etiology of depression as it relates to stress. Jairaj, (2020) stated that the hypothalamic pituitary adrenal (HPA) axis 

is one of several parts of the neuroendocrine system that is crucial in controlling how the body responds to external stress. 

Hyperactivity of the HPA axis, shown in elevated cortisol levels, is a consistent finding in the search for a biological etio logy in 

MDD. An underactive HPA axis may be to blame for this hyperactivity. The fast spike in cortisol production that typically 

happens daily during the first 30 minutes of waking, reflecting the physiological stress reaction to waking, is one metric often 

used to evaluate HPA axis activity and is known as the cortisol awakening response (CAR). Past research has shown that people 

with MDD had reduced waking reactions and higher cortisol levels upon awakening. 

According to Fong, (2022) concentrations of cortisol are often incorrectly assessed in enzyme-linked immunosorbent assays 

(ELISA) and other techniques of cortisol measurement because of the mistaken identification of glucocorticoids like cortisone. 

Hypercortisolemia is linked to a failure to regulate inflammatory reactions, although cortisone is an inert glucocorticoid that has 

a low affinity for both glucocorticoid and mineralocorticoid receptors. While cortisone is inactive outside of cells, the enzyme 

11-HSD1 may easily convert it to the active steroid cortisol inside cells. Injections of cortisone are used to treat inflammatory 

disorders like arthritis by increasing the amount of cortisone available to be converted into cortisol in peripheral tissue. Nees, 

(2019) examined that anxiety and depression are recognized adverse effects of cortisone injections, which are used to treat 

inflammatory diseases. This suggests that cortisone may also have a role in the pathophysiology of depression. Regulation of the 

HPA axis and vulnerability to depression in humans have been linked to 11-HSD1. High levels of cortisol and greater rates of 

depression were seen in those who had the rs11119328 polymorphism in the HSD11B1 gene. In addition, deletion of the gene 

encoding 11-HSD1 in mice has antidepressant effects as measured by the forced swim test. As a bonus, 11-HSD1 has been 

connected to many inflammatory diseases. 

Gardhouse, (2021) stated that since glucocorticoids control inflammatory responses, and since increased inflammation is a well-

established consequence of stress system activation, the HPA axis has a functional relationship with the immune system. 

Glucocorticoid resistance develops when the HPA axis is out of whack, and this prevents the immune system from being 

suppressed. Because of their functional interdependence, both of these pathways are probably disrupted in depressive disorders. 

Kinlein, (2020) analyzed that repeated studies have shown that people with MDD have activated inflammatory pathways, as 

shown by elevated levels of inflammatory cytokines. Interleukin (IL)-6 concentrations have been shown to rise steadily in the 

serum or plasma of depressed people. In addition, studies have shown that depressive individuals have higher levels of IL-1 and 
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TNF- in their plasma than those who are not sad. There is also evidence linking inflammation to a greater intensity of depressive 

symptoms. 

3.2 Major Depressive Disorder and Hypothalamic-Pituitary-Adrenal Axis Activity 

According to Ferrer, (2018), the hypothalamic-pituitary-adrenal (HPA) axis is thought to have an important role in the 

pathophysiology of depression. Since the 1960s, researchers have observed symptoms of hyperactivity of the HPA axis in 

depressed individuals, such as increased daytime cortisol levels, greater non suppression upon dexamethasone ingestion, and 

elevated corticotropin-releasing hormone and adrenocorticotropin hormone levels. . Salvat-Pujol, (2021) stated that unfavorable 

somatic health outcomes, such as cardiovascular disease or diabetes, may be explained by dysregulation of the HPA axis in 

depressed people. This theory is supported by findings that prolonged stress is linked to increased cortisol levels and that the 

most common type of hypercortisolism, Cushing’s illness, is connected with both depression and cardiovascular issues.  

According to Labad, (2018) salivary cortisol measurements are increasingly utilized to determine HPA axis activity because they 

are thought to be the least invasive on HPA axis control and accurately represent the active, unbound form of cortisol. Wang, 

(2020) analyzed that the cortisol awakening response is a biomarker of the HPA axis's innate reaction to waking up. Other 

common cortisol tests include the evening cortisol measurement (which can be interpreted as an indicator of baseline activity) 

and the dexamethasone suppression test (DST), which can shed light on the negative feedback mechanism of the HPA axis. 

Depression has been linked to measures of salivary cortisol like the CAR, although there are also contradicting findings.  

 

3.3 Role of remission status concerning the Hypothalamic-pituitary-adrenal axis activity and cognition in major 

depression 

Salvat-Pujol, (2021) stated that due to the chronic and intricate nature of the disease, major depressive disorder (MDD) imposes 

a heavy toll on society. Patients with MDD score worse than healthy controls on a battery of neuropsychological tests, including 

those that assess verbal and visual memory, attention, executive function, and speed of processing. The negative consequences 

of persistent cognitive impairment on quality of life and psychosocial functioning in people with MDD have been well-

documented even in the absence of depressive symptoms, suggesting that this issue may be of relevance. According to Ferrer, 

(2020) previous research has shown that depression's emotional and cognitive symptoms are separate and likely progress 

independently of one another. Numerous studies have measured MDD patients' cognitive abilities, but the root causes of the 

resulting impairments remain unknown. Hypothalamic-pituitary-adrenal (HPA) axis hormones have been linked to the 

pathophysiology of depression, and hyperactivity in the HPA axis as well as poor negative feedback responses have both been 

reported in people with MDD, suggesting that these hormonal imbalances may exacerbate the cognitive deficits seen in people 

with MDD. 

Labad, (2020) examined that the hippocampus is particularly susceptible to the consequences of hypercortisolemia because it is 

responsible for negative feedback on the HPA axis through glucocorticoid and mineralocorticoid receptors. By activating the 

glucocorticoid receptor, cortisol controls neuronal survival, excitability, neurogenesis, and memory formation and storage (GR). 

Cai, (2022) examined that in the hippocampus, dysfunctional GR activity (resulting in "glucocorticoid resistance") would trigger 

hyperactivity in the HPA axis, changes in neuronal functioning, and a decrease in neurogenesis, all of which may contribute to 

memory loss. High cortisol levels have been shown to reduce hippocampal volume and impair performance on hippocampus-



www.ijcrt.org                                                               © 2023 IJCRT | Volume 11, Issue 4 April 2023 | ISSN: 2320-2882 

IJCRT2304524 International Journal of Creative Research Thoughts (IJCRT) c301 
 

related cognitive activities in studies including healthy controls (HC). Also, the cognitive impairment and hippocampus shrinkage 

associated with Cushing disease, an endogenous source of hypercortisolism, improves with therapy and regulation of cortisol 

levels. 

According to Yadav, (2020) in light of this speculation about the negative effects of glucocorticoids on cognitive function, various 

research has looked at the possibility that elevated levels of HPA axis activity are linked to cognitive impairment in MDD. 

Salivary cortisol levels are inversely linked with results on neuropsychological memory tests involving the hippocampus (both 

verbal and visual memory) and executive function. Soria, (2018) found a group-independent link between higher 24-hour plasma 

cortisol levels and worse verbal memory in a sample of MDD patients and HC, as well as an interaction effect between diagnosis 

and cortisol on inferior executive function in HC. Den The author demonstrated that people with MDD had slower processing 

speeds and a flatter cortisol curve over the day (change in cortisol levels between 8 a.m. and 9 p.m.) than HC patients. Trinetti, 

(2021) stated that additionally, the cortisol awakening response (CAR) and other markers of the HPA axis have been associated 

with worse cognition in people with MDD. For instance, Hinkelmann et al. (2013) discovered that abnormal (blunted) CAR was 

associated with worse verbal and visuospatial memory in patients with MDD but not HC. Contrary to these findings, however, 

other researchers have not linked the CAR to cognitive impairments in MDD. Studies using the dexamethasone suppression test 

(DST) to investigate defective negative feedback inhibition of glucocorticoids have also shown conflicting results regarding 

cognitive function. 

According to Heaney, (2020), disruptions in the HPA axis and cognitive impairment have been linked to MDD, however, it is 

unclear whether these symptoms are states or traits. If hyperactivity of the HPA axis and reduced negative feedback were state 

indicators of depression, then improvements in depressed symptoms would be followed by a restoration of HPA axis status and 

cognitive ability. Although HPA axis activity has been studied extensively, there are conflicting findings. Lee, (2018) examined 

that a state-dependent marker, the dexamethasone/corticotropin-releasing hormone (DEX/CRH) test has been used to evaluate 

the HPA axis in certain investigations, with results showing increased pituitary-adrenocortical responses that were considerably 

decreased following therapy. It has been shown that HPA axis abnormalities are trait markers because studies using multiple 

salivary cortisol measures throughout the day, including the CAR, morning and evening cortisol samples, and DST, have failed 

to find differences according to remission status in severe depression. Some research suggests that cognitive symptoms may 

linger after an acute depressive episode has ended, but that they are not good predictors of future relapses. 

According to Labad, (2018) some authors have postulated that subclinical hyperactivity of the endocrine stress system is 

connected with abnormalities in cognitive performance in recovered MDD patients, making disturbances in the HPA axis 

phenotypic indications of cognitive dysfunction in MDD. Increased cortisol after being exposed to DEX/CRH has been associated 

with worse performance on tests of verbal memory, attention, and executive function. Fischer, (2021) examined that no non-

remitting MDD patients were included in that research sample, hence the results cannot be generalized to the population at large. 

Patients hospitalized with MDD who were given citalopram showed improved HPA axis reactivity (as measured by the 

DEX/CRH test). It was also linked to enhanced working memory function, but not to shifts in episodic memory, attention span, 

or overall depressive state. 

According to Zhang, (2022) Whether or not remission alters the correlation between HPA axis measurements and cognitive 

function in people with MDD is uncertain. We hypothesize that abnormalities in the HPA axis are trait indicators of cognitive 

impairment in MDD because cognitive problems in MDD may continue after the depressive episode has finished. According to 

Andreescu (2019), researchers expect to find a correlation between HPA axis measurements and cognitive symptoms in 

individuals with MDD who have either remitted or not. The researcher hypothesizes that anomalies in the hypothalamic-pituitary-

adrenal axis (HPA axis) would be related with lower cognitive performance in both the remitted and non-remitted groups due to 

the involvement of the prefrontal cortex and the hippocampus in visual, verbal, working memory and executive skills.  

Serotonin 

According to Mohammad‐Zadeh, (2008) the monoamine neurotransmitter serotonin (5-hydroxytryptamine) is also known as 5-

HT. Its biological role is intricate and multidimensional, affecting not just mood and cognition but also reward, learning, memory, 

and even vomiting and vasoconstriction. Most of the body's serotonin is found in the intestines, where around 90 percent of it is 

produced. Serotonin is made biochemically from indoleamine, which originates from the amino acid tryptophan through the 

(rate-limiting) hydroxylation of the 5 positions on the ring (producing the intermediate 5-hydroxytryptophan) and subsequently 

decarboxylation. Geyer, (2008) stated that the enteric nervous system, which is situated in the digestive tract, is where serotonin 

is largely concentrated (GI tract). It is also produced in the brainstem raphe nuclei, skin Merkel cells, lung neuroendocrine cells, 

and taste receptor cells. Serotonin is also an agonist to other platelets, and it is retained in blood platelets, where it is released 

during agitation and vasoconstriction. The enterochromaffin cells in the gastrointestinal tract house over 90% of the body's total 

serotonin and are responsible for controlling bowel motions. A few percent may be discovered in the central nervous system, 

while another 8 percent is located in platelets. 

Dopamine  

Wise, (2020) stated that dopamine acts as a neuromodulatory chemical and has several cellular roles. Simplified, it is an organic 

substance linked to phenethylamines or catecholamines. Most of the catecholamines in the brain are found in the dopamine 

system. Specifically, the brain and kidneys remove a carboxyl group from L-DOPA to make it. The majority of organisms, 

including plants, can produce dopamine via synthesis. Dopamine is a neurotransmitter, meaning it is used by neurons (nerve 

cells) to communicate with one another. Even though they are generated in distinct brain areas, the effects of neurotransmitters 

are felt all across the brain. Multiple dopamine pathways exist in the brain, with one being particularly important in driving 

reward-based actions. According to Iversen, (2007) dopamine is released in the brain in response to the expectation of most 

rewards, and many addictive substances either further boost dopamine release or prevent its absorption into neurons. Motor 

control and the regulation of hormone secretion are two further functions of the brain's dopamine circuits. Together, these circuits 
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and cell populations make up the neuromodulatory dopamine system. Though dopamine is widely portrayed as the primary 

chemical of pleasure in popular culture and media, the prevailing view in the field of pharmacology is that it confers motivational 

salience, or signals the perceived motivational prominence (i.e., the desirability or aversiveness) of an outcome, which then drives 

the organism's behavior toward or away from achieving that outcome. 

Epinephrine levels in MDD 

Pollack, (2021) examined that suicide, physical sickness, damaged relationships, missed employment, and drug misuse is just 

some of the negative outcomes that have been linked to depression. Although the precise pathophysiology of depression is not 

well understood, several biological, psychological, and social factors are known to contribute to the onset of depressed symptoms. 

Individuals with depression have been shown to have smaller hippocampal volumes compared to controls in imaging studies, 

suggesting a possible link between depression and the process of neurogenesis in the hippocampus. Hyperactivity in the 

hypothalamic-pituitary-adrenal axis, which has an effect similar to the neuroendocrine response to stress, has been associated to 

major depression, as stated by Jain (2020). There has been research on estrogen's potential involvement in both the cause and 

treatment of mental health problems. Greater blood concentrations of interleukin (IL)- and tumor necrosis factor (TNF)- have 

been found in depressed patients compared to controls, supporting the significance of pro-inflammatory cytokines in depression, 

according to meta-analyses of clinical data. 

Syeda, (2018) analyzed that Other hypothesized illness processes include alterations in glutamatergic neurotransmission, reduced 

gamma-butyric acid neurotransmission, irregular circadian rhythms, impaired neurosteroid synthesis, impaired endogenous 

opioid function, an acetylcholine imbalance, thyroxine abnormalities, and malfunction of certain brain structures and circuits. 

Despite the discovery of different reasons for depression, the clinical development of new antidepressants is still driven by the 

monoamine hypothesis, which postulates a lack of serotonin (5-HT) and/or norepinephrine (NE) neurotransmission in the brain. 

MacDonald (2019) looked at how current antidepressants function and found that they inhibit 5-HT or NE reuptake, antagonize 

presynaptic inhibitory 5-HT or NE receptors, and inhibit monoamine oxidase. Enhanced neurotransmission of 5-HT and/or NE 

occurs as a result of many routes. The effectiveness of these medications in clinical settings lends credence to the monoamine 

hypothesis of depression. 

The role and studies on TAAR 1 receptors in MDD 

According to Dale, (2015), trace amines (TAs) are a large and varied class of aminergic chemicals that are produced in 

mammalian bodies via a variety of metabolic and enzymatic pathways, including those involved in the breakdown of foods like 

cheese and the manufacture of thyroid hormone and other neurotransmitters. Phenethylamine (PEA), tyramine, and tryptophan 

are produced from the aromatic amino acids phenylalanine, tyrosine, and tryptophan, respectively, by the enzymatic 

decarboxylation of these compounds. Espinoza, (2015) stated that these TAs, along with others, are found in much lower amounts 

in the brain and peripheral tissues compared to traditional monoamines like noradrenaline (NA) and serotonin (5-HT). Despite 

this, it seems that TAs play a key role in the regulation of mood, energy level, cognition, and other processes. It has also been 

postulated that a disturbance in their activity may have a role in the pathogenesis of a wide range of metabolic, neuropsychiatric, 

and even neurodegenerative illnesses, including severe depression and schizophrenia. 

According to Leo, (2014) It is widely believed that TAs have sympathomimetic properties because they stimulate the reverse 

transport of monoamines from intraneuronal vesicles. Evidence for the notion that trace amines have neuromodulatory effects, 

themselves, through particular classes of receptors, was supplied by the discovery of receptors that bind TAs in rats, followed by 

the finding of a full family of G protein-coupled Trace Amine-Associated Receptors (TAAR), now simply called "TA" receptors. 

Thorn, (2014) analyzed that the olfactory epithelium expresses a large number of TAAR classes, and these TAARs detect volatile 

TAs. Whereas TAAR1 is mostly localized in the central nervous system and digestive organs. TAAR1 is expressed in 

corticolimbic projecting 5-HT neurons and dopamine (DA) neurons that originate in the cortex and the striatum. Additionally, 

TAAR1 is localized to the amygdala, hypothalamus, lateral parabrachial nucleus, and prefrontal cortex. 

Di Pizio, (2014) stated that conventional, endogenous trace amines, amphetamine, methamphetamine, and MDMA all activate 

TAAR1, which is coupled to Gs and G13. Much of the TAAR1-related research has centered on the DAergic system because of 

its unique relationship with DA-releasing agents. Higher VTA neuron firing rates and increased behavioral sensitivity to 

psychostimulants are observed in TAAR1-deficient mice, suggesting that pharmacological TAAR1 activation may be useful in 

treating schizophrenia. Indeed, in some animal models, TAAR1 agonists show antipsychotic-like activity. Deficits in trace amine 

activity have also been linked to depression, and it has been found that TAAR1 agonists can have antidepressant effects when 

administered to rodents and nonhuman primates by boosting their effect. 

4. Findings and Discussions 

Previous research has revealed that unhappy people had higher waking cortisol and lower CAR reactivity. The current study 

demonstrated that elevated morning cortisol levels are the major cause of HPA axis dysregulation in MDD. There was no 

significant difference between groups in salivary cortisone levels or blood HSD11-1 mRNA levels. These findings provide further 

support for the hypothesis that increased inflammation coincides with the altered CAR in depression and indicate that 

glucocorticoid receptor downregulation may be to blame for ineffective HPA axis inhibition and an overactive immune response 

in individuals with major depressive disorder. 

One of the major contributors to the development of depression is the HPA axis, namely its influence on cortisol secretion. 

Individuals with MDD had much higher cortisol levels than healthy subjects. In depressed patients, elevated cortisol levels have 

been shown to negatively affect verbal and working memory, leading to a general decline in mental capacity. Both HPA axis 

regulation and neurogenesis have been linked to the hippocampus, whose volume is considerably diminished in major depressive 

disorder. Complex relationships between HPA axis function and serotonergic transmission are suggested by data from a study of 
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meta-analyses and randomized clinical trials. This hyperreactivity of the HPA axis in schizophrenia has also been shown in more 

recent studies. To clarify the precise function of the HPA axis in the etiology of schizophrenia, high-quality randomized clinical 

studies are required; nevertheless, it should be highlighted that the results for schizophrenia are less definitive than for depression. 

5. Conclusion and Recommendations 

Major depressive disorder (MDD) is one of the most prevalent mental health problems, affecting around 17% of the population 

at some point in their lives. Researchers in the fields of psychiatry and neuroscience have been trying to learn more about the 

causes of major depressive disorder and other mood disorders for quite some time. There has been a lot of study on the role that 

neurotransmitters like norepinephrine and serotonin play in severe depressive illness. There has been a study on how MDD 

correlates with hormonal levels and the body's reaction to stress. Because the hypothalamic-pituitary-adrenal (HPA) axis is 

abnormal in certain people with severe depressive illness, it will be studied. 

Major Depressive Disorder (MDD) is quite frequent, with a prevalence estimate of 16% over a lifetime, and suicide is the second 

leading cause of mortality among young people. The underlying molecular causes of depression remain poorly known despite 

the disease's prevalence. The finding that stress is a major risk factor in the development of depression lends credence to the idea 

that investigating the biochemical processes involved in stress in a depressed population may provide insight into the stress-

related etiology of depression. 

Enzyme-linked immunosorbent assays (ELISAs) and other methods of cortisol measurement often overestimate cortisol 

concentrations due to the inaccurate identification of glucocorticoids like cortisone. Hypercortisolemia is linked to an inability 

to regulate inflammatory responses, despite cortisone being a non-aggressive glucocorticoid with low affinity for both 

glucocorticoid and mineralocorticoid receptors. The enzyme 11-HSD1 in the cells can convert inactive cortisone into the active 

steroid cortisol. Injections of cortisone are used to treat inflammatory diseases like arthritis by raising the concentration of 

cortisone in the blood, where it can be converted into cortisol. Anxiety and depression are linked to the use of cortisone injections, 

which are used to treat inflammatory illnesses. Consequently, cortisone may be involved in both the genesis and the development 

of depression. 

The mental illness Major Depressive Disorder (MDD) is quite frequent, with a prevalence estimate of 16% throughout a lifetime, 

and suicide is the second leading cause of mortality among young people. The underlying molecular causes of depression remain 

poorly known despite the disease's prevalence. Because of the strong correlation between stress and depression, it stands to reason 

that studying the biochemical processes involved in stress in a depressed population might provide light on the genesis of 

depression as it relates to stress. The neuroendocrine system, of which the hypothalamic-pituitary-adrenal (HPA) axis is a 

component, plays a vital role in regulating the body's reaction to stress. One constant result in the research into the biological 

basis of MDD is hyperactivity of the HPA axis, as seen by increased cortisol levels. It is possible that the HPA axis is underactive, 

which would explain this heightened state of activity. One measure often used to examine HPA axis function is the quick rise in 

cortisol production that generally occurs daily during the first 30 minutes of waking, representing the physiological stress reaction 

to waking (CAR). Previous studies have revealed that persons with MDD had diminished waking responses and elevated cortisol 

levels. 

Misidentification of glucocorticoids like cortisone leads to inaccurate readings of cortisol concentrations in enzyme-linked 

immunosorbent assays (ELISA) and other methods of cortisol measurement. Although cortisone is a relatively innocuous 

glucocorticoid with a modest affinity for both glucocorticoid and mineralocorticoid receptors, hypercortisolemia is associated 

with a failure to control inflammatory responses. Inactive cortisone may be readily converted into the active steroid cortisol by 

the enzyme 11-HSD1 inside cells. By increasing the quantity of cortisone available to be converted into cortisol in peripheral 

tissue, cortisone injections are used to treat inflammatory illnesses like arthritis. 

The hypothalamic-pituitary-adrenal (HPA) axis is thought to have an important role in the development and maintenance of 

depression. Evidence for hyperactivity of the HPA axis in patients with depression has been recorded since the 1960s. This 

includes increased daytime cortisol levels, more non suppression upon dexamethasone consumption, and raised corticotropin-

releasing hormone and adrenocorticotropin hormone levels. Depressed people may be at a higher risk for cardiovascular disease 

and diabetes due to HPA axis dysregulation. Elevated cortisol levels are an indicator of long-term stress, and the most common 

type of hypercortisolism, Cushing's disease, has been linked to both depression and cardiovascular issues. 

Major depressive disorder (MDD) has a significant societal impact owing to the complexity and length of time it takes to treat 

the condition. Patients with MDD score worse than healthy controls on a battery of neuropsychological tests, including those that 

assess verbal and visual memory, attention, executive function, and speed of processing. The negative consequences of persistent 

cognitive impairment on quality of life and psychosocial functioning in people with MDD have been well-documented even in 

the absence of depressive symptoms, suggesting that this issue may be of relevance. 

The hippocampus is particularly susceptible to the effects of hypercortisolemia because it mediates negative feedback on the 

HPA axis through glucocorticoid and mineralocorticoid receptors. By activating the glucocorticoid receptor, cortisol controls cell 

survival, excitability, neurogenesis, and the formation and storage of memories (GR). Memory loss may be caused by 

hyperactivity in the HPA axis, alterations in neuronal functioning, and a reduction in neurogenesis in the hippocampus that occur 

from malfunctioning GR activity (leading to "glucocorticoid resistance"). In trials with healthy controls, high levels of cortisol 

have been demonstrated to decrease hippocampal volume and worsen performance on hippocampus-related cognitive tasks (HC). 

Cushing illness is an endogenous cause of hypercortisolism, and its cognitive impairment and hippocampal atrophy are reversed 

with treatment and management of cortisol levels. 

It is unclear whether the symptoms of MDD related with abnormalities in the HPA axis and cognitive impairment represent states 

or characteristics. If increased negative feedback and decreased HPA axis hyperactivity were state markers of depression, then 
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the recovery from depression would be accompanied by normalization of the HPA axis and mental functioning. Extensive 

research has been done on HPA axis activity, although the results are inconsistent. Some studies have employed the 

dexamethasone/corticotropin-releasing hormone (DEX/CRH) test, a state-dependent marker, to assess the HPA axis; the test 

elicits heightened pituitary-adrenocortical responses, which are then markedly reduced after treatment. It has been shown that 

HPA axis problems are trait indicators since studies employing several salivary cortisol measurements throughout the day, 

including the CAR, morning and evening cortisol samples, and DST, have failed to find variations according to remission status 

in severe depression. Some research suggests that cognitive symptoms may linger after an acute depressive episode has finished, 

but that they are not good indicators of future relapses. 
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