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ABSTRACT
Aldosterone and plasma renin activity play a role in regulating our blood stress and fluid level 
while melatonin and cortisol help manage our sleep wake cycles as well as our reaction to stress. 
These hormones go through fluctuations over the day prompted through elements along with 
posture, salt intake, pressure levels and sleep patterns. The tricky interplay among the structures 
governing blood stress, fluid balance, circadian rhythm and pressure response is evident from 
the interconnectedness of these hormones. This evaluates goals to discover the connections 
between aldosterone, plasma renin activity, melatonin, and cortisol, in rhythms. Additionally, 
it will investigate how these connections impact conditions and ailments. The reason for this 
overview is to investigate how aldosterone, PRA, melatonin, and cortisol relate to diurnal rhythms. 
It examines how these connections may additionally influence some of medical problems, 
including number one or secondary aldosteronism, high blood pressure, coronary heart failure, 
renal infection, sleep disturbances, and metabolic syndrome. It additionally emphasizes essential 
studies supporting the interplay among these hormonal systems. The evaluation analyzes the 
advantages and disadvantages of the currently available research and makes suggestions for 
further studies or methods to fill in any gaps or overcome any difficulties in the subject.
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INTRODUCTION

Aldosterone acts as a mineral-o-corticoid hormone that is 
synthesized within external layer of the adrenal gland (placed at the 
top of the kidney) referred to as the zona glomerulosa. Its primary 
management mechanism originates from the renin-angiotensin 
system, (usually called RAAS System) as per Figure 1 which enables 
regulating extracellular fluid tiers, electrolyte balance, and blood 
pressure regulation.1 Mostly aldosterone binds to mineral-o-
corticoid receptors on the urinary epithelial cells that affect 
excretion of potassium, reabsorption of sodium, and retention of 
water. Consequently, this manner results in an increase in volume 
load and cardiac output.2 Excessive production of aldosterone 
causes aldosteronism that is characterized via decreased renin 
stages, low potassium levels (hypokalemia) and excessive blood 
stress, (hypertension) in individuals.3 Nevertheless, it has been 
proven that aldosterone ranges can display vast diurnal variability 
in cases of primary aldosteronism. The study involves taking daily 

aldosterone production in healthy volunteers, with periodic urine 
samples during the day.4 The impact of factors (posture, sodium 
and potassium intake, and pressure) on the Renin-Angiotensin-
Aldosterone (RAAS) activity is widely identified. However, 
there is not a clear consensus concerning how those elements 
affect the everyday rhythms of the one-of-a-kind components 
within our system. On the other hand, it is widely predicted that 
stress has the capacity to regulate cortisol rhythms.5 Generally, 
cortisol rhythms are not drastically influenced by way of posture, 
sleep styles, or sodium/potassium consumption. However, it is 
important to observe that the connection among cortisol and 
sleep is elaborate,6,7 Numerous studies and investigations have 
analyzed the natural day by day pattern of plasma aldosterone in 
both healthy people and patients. The fluctuation in aldosterone 
tiers at some stage in the day is tormented by each ACTH and 
PRA,8 ensuing in a regular diurnal variation. The hormone 
cortisol follows a specific every day rhythm followed by way of 
sleep. Within the ordinary physiological pattern, cortisol ranges 
are lower at the beginning of sleep and upward thrust closer to 
the end of the sleep cycle, peaking just before awakening. This 
kind of rhythm is connected to the sleep-wake cycle.9 This 
underscores cortisol's considerable function in promoting 
wakefulness initiation.10 In essence, cortisol serves as a pivotal 
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element in the circadian rhythm, exerting its impact on nearly 
all physical tissues and organs. It governs diverse cyclic organic 
processes, which include those associated with cardiovascular 
functions.11 Notable fluctuations in cortisol stages for the day and 
night time can potentially shed mild effects on cortisol's function 
in retaining fitness and its involvement in disorder tactics.12 
The circadian rhythms of aldosterone, plasma renin activity, 
melatonin, and cortisol are interconnected and governed by 
intricate systems that include feedback loops and environmental 
stimuli. Additional investigation into these relationships may 
improve our comprehension of their functions in health and 
illness treatment.

Role of Biological Clocks in the Regulation of 
Circadian Rhythm

Organisms stay between environments with rhythmic 
interchanges, including day by day (circadian) and slower 
seasonal variations. Organisms have evolved physiological 
adaptations follows internal clocks to live and reproduce in 
such conditions. These internal clocks permit the temporal 
organization of biochemical approaches, much like spatial 
organization aids protein feature. In vertebrate, the valuable 
circadian clock is living inside the Suprachiasmatic Nucleus 
(SCN) in the hypothalamus. It receives direct entry from 
retinal photoreceptors and synchronizes with the mild-dark 
cycle. GABA and vasoactive intestinal peptide coordinate the 
synchronized firing of SCN neurons, which relay circadian 
signals to other tissues via autonomic innervation or humoral 
pathways, consisting of vasopressin as an intermediary.13,14 At the 
same time as the Suprachiasmatic Nucleus (SCN) is the master 
circadian clock, genetic additives of the clock exist in different 
mind regions and peripheral organs, suggesting a capacity of 
circadian oscillators synchronized by means of the SCN as per 
Figure 2. The major improvements in understanding the circadian 
clock have come from transgenic knockout rodent models. The 
entire clock includes autoregulatory transcriptional-submit 
translational feedback loops, consisting of genes like Per1 Per2, 
Cry1, and Cry2, which might be activated through proteins like 
Bmal1, Clock, or Npas2. These proteins in the long run inhibit 
their own gene activation. Additional feedback mechanisms 
involving Rev-erb and Rora, and the casein kinases CKI and CKI 
contribute to the stabilization of circadian rhythmicity.13-15 The 
role of biological clocks and circadian rhythms has been known 
for centuries, but their practical application to health is limited. 
This is due to difficulties in maintaining controlled conditions 
of human subjects and genetics in the study of exposure. For 
example, hormonal levels are often based on sparse blood samples 
taken at improper intervals, and hormone therapy is inconsistent 
with physiological observations as per Table 1.16

Diurnal Endocrine Pattern are affected by means of 
Seasonal changes

Seasonal changes that have been reported in humans, such as 
hypertension, immunity, fertility rate, sleep duration, behavioral 
symptoms associated with the seasonal mood disorders, 
bulimia nervosa, anorexia, and suicide17-19 although the precise 
neuroendocrine mechanisms responsible for it since these changes 
are still unclear but they are believed to involve seasonal changes 
in circadian and neuroendocrine patterns. In this regard they 
have the melatonin has been extensively shown of its discharge 
that follows a circadian rhythm that is strongly influenced by 
photoperiod,20 providing valuable clues to the neuroendocrine 
environment. Changes in mental state occur, and tropical 
mammals use these changes to promote physiological adaptations. 
Generally large animals with a gestation period of 5-6 months 
use it to start the breeding season.21 Rhesus macaques also exhibit 
a seasonal reproductive cycle when exposed to the natural light 
period, with reproduction occurring predominantly in autumn 
and winter.20-22 In men, testicular size and serum testosterone 
stages decreased basically during the non-reproductive duration. 
Notably, when subjected to a constant 12L:12D photoperiod, 
these animals do not exhibit annual declines in these reproductive 
factors but rather increase testes size and testosterone levels 
throughout the year, similar to males no.20 This suggests that some 
seasonally associated neuronal processes may reflect on the direct 
reflex to change the ecological cues or sequences of neuronal 
events similar to those observed during menstruation have 
simply been expressed, not adrenal steroids as key behavioral and 
physiological regulators with a cellular molecular clock circular 
dictating mechanisms. However, data on human cortisol remain 
inconclusive, with many studies reporting seasonal variation,23 
while others failed to detect such differences Similarly, DHEAS 
levels have been studied, with some studies showing seasonal 
anomalies.23 One in contrast to studies that found no such 
changes. A recent study examining daily plasma hydro-cortisol 
and DHEAS in ovariectomized rhesus macaques confirmed no 
apparent effects of the seasonal on suggest or it peak the hormone 
levels24 but observed changes in hormone expression rhythms 
of both phases in short daylight conditions Parallel change of 
s reflects.24 Furthermore, significant changes in adrenal gland 
gene expression profiles were observed in response to specific 
photoperiod patterns. These findings underscore the idea that 
the maintenance of specific connections between neurons is 
important for normal behavior and physiology and that these 
connections can change in the environment emphasizing its 
changing growth phase.2

Role of Melatonin on Renin Angiotensin Aldosterone 
(RASS) System in Diurnal Rhythm

The Renin-Angiotensin Device (RAS) plays an essential position 
in retaining cardiovascular fitness in numerous ways. It acts as an 
endocrine system, influencing each part of the frame, and a nearby 
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regulator, impacting organs and systems through paracrine 
and autocrine mechanisms. Extensive research, spanning from 
integrative body structure to molecular genetics, has discovered 
that this adaptable system considerably contributes to situations 
which include hypertension and cardiovascular diseases.25-27 
As a result of this research, medicines have been advanced and 
proven powerful in managing hypertension and associated 
cardiovascular problems.28 On the other hand, MT hormone often 
released by using the pineal gland at some stage in the middle 
of the night, performs a key position in regulating the circadian 
system of diverse organic strategies. Beyond its function as a 
circadian clock regulator, melatonin has been determined to have 
numerous capabilities, impacting conditions consisting of sleep 
disorders, dementia, mood problems, cancer, and diabetes.29

Interestingly, the brain also produces angiotensin and melatonin. 
Angiotensin is secreted locally in the CNS in the nucleus 
of cardiovascular disease and the maintenance of fluid and 
electrolyte balance. It interacts with other systems, including 
sympathetic systems and vasopressinergic systems.25-29 There 
is also a local renin-angiotensin system in the pineal gland, 
which influences the secretion of MT Hormone.25. While the 
RAS controls the cardiovascular and physiological primary 
metabolic functions, melatonin focuses on circadian rhythms. 
This paper aims to highlight the various degrees at which RAS 
interacts with melatonin, affecting cardiovascular and metabolic 
health, Scientists explored how melatonin influences the 
Renin-Angiotensin-Aldosterone System (RAAS) in rats with 
l-NAME-brought on high blood pressure. L-NAME inhibits 
the production of Nitric Oxide (NO), essential for blood vessel 
dilation and blood pressure regulation. l-NAME treated rats revel 
in hypertension and cardiac fibrosis due to reduced NO. The 
observation revealed that melatonin efficiently reduced systolic 
blood stress and decreased left ventricular fibrosis in those 
rats. This advantageous outcome became related to melatonin's 
ability to elevate ACE2 and Mas expression in cardiac tissue. The 
studies suggest that melatonin enhances the ACE2-Ang30-Mas 
axis, protecting the cardiovascular device from the detrimental 
consequences of angiotensin II (Figure 3). Importantly, melatonin 
did not impact the stages of angiotensin II or its derivatives within 
the body, as per sources.31

Role of Aldosterone along with Plasma Renin 
Activity with Cortisol in Diurnal Rhythms

Aldosterone, Plasma Renin Activity (PRA), and cortisol play 
vital roles in handling blood pressure, fluid balance, and pressure 
responses. Their stages comply with an everyday rhythm, 
with cortisol and PRA peaking within the early morning, 
and aldosterone and PRA hitting their highest factors upon 
waking.32 Various factors like sodium consumption, posture, 
light publicity, melatonin, and ACTH influence these hormones. 
Both aldosterone and cortisol are produced inside the adrenal 
cortex. The Renin-Angiotensin System (RAS) mainly governs 

aldosterone, responding to modifications in blood quantity and 
stress, even as cortisol is broadly speaking regulated with the aid 
of the Hypothalamic-Pituitary-Adrenal (HPA) axis in response 
to pressure and circadian alerts. The two structures although 
they largely function independently on occasion intersect. 
Consider the Receptor (MR) which broadly speaking responds to 
aldosterone however also can be influenced with the aid of cortisol 
altering its outcomes.33 Conversely aldosterone can impact the 
HPA axis by influencing the brains interaction with the Receptor 
(GR) and Corticotropin Releasing Hormone (CRH).34 Disrupting 
those rhythms may have effects for our health. Excessive levels of 
aldosterone and cortisol had been associated with mood issues, 
metabolic syndrome, coronary heart troubles and high blood 
stress.32,34 It serves as a reminder that maintaining harmony 
within the orchestra's crucial, for overall wellbeing. A study by 
Tamura et al., compared the values of PRA or plasma Active 
Renin Concentration (ARC), Plasma Aldosterone Concentration 
(PAC), and Aldosterone-to-Renin Ratio (ARR) obtained by RIA 
and CLEIA in samples from patients with Primary Aldosteronism 
(PA), a condition expressed by excessive aldosterone production. 
They found that there were linear relations between RIA-based 
and CLEIA-based data of renin and aldosterone after log-log 
transformations. They also determined the optimal cutoffs of 
CLEIA-based ARR for PA screening and diagnosis based on the 
receiver operating characteristic analysis. aldosterone, PRA, and 
cortisol are interrelated hormones that exhibit diurnal rhythms 
influenced by various factors. Their levels have implications for 
health and disease, especially for Primary Aldosteronism (Figure 
4).35

Interrelation between Aldosterone and Plasma 
Renin Activity with Melatonin and Cortisol in Diurnal 
Rhythms

We will utilize numerous times from the literature to similarly 
make clear how melatonin interacts with aldosterone, PRA, and 
cortisol in diurnal cycles. Hurwitz et al., discovered that the 
baseline hormone peak timings commenced with the melatonin 
close to the middle of the sleep phase, and were followed by PRA, 
aldosterone, cortisol, and finally, aldosterone round wake time. 
They also found that an extended period of mattress rest of 11 
days did no longer affect the intrinsic pacemaker of the RAAS' 
timing properties. This shows that melatonin may play an element 
in controlling the RAAS's and its components in relation to the 
circadian rhythm.36 Another study by Cagnacci et al., examined 
how melatonin supplementation affected postmenopausal 
women's blood pressure and RAAS activity. The research 
discovered that melatonin reduced blood pressure and inhibited 
levels of aldosterone and PRA during the day as well as at night. 
Melatonin was observed to accelerate the nocturnal decrease of 
blood pressure and RAAS activity, according to the study. This 
shows that by suppressing the RAAS and its constituent parts, 
melatonin may play a part in controlling blood pressure and 
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Cell type 
Selective Bmal1 
Ablation

Affected function Circadian rhythm 
affected

Effect on circadian 
behavior

Health problems Citation 
number

Adipose cell Burning fat and 
calories

Daily rhythm of eating 
and burning calories.

Eating and burning 
calories happen at 
different times.

Obesity 40

Adrenal gland Stress hormone 
production.

Daily rhythm of stress 
hormones.

Less active at night. High blood 
pressure and other 
problems.

41, 42, 43

Liver cell Blood sugar control Daily rhythm of blood 
sugar control.

No change in daily 
rhythm.

Low blood sugar 
during fasting.

41

Pancreatic beta 
cell

Insulin production Daily rhythm of insulin 
production.

No change in daily 
rhythm.

Trouble using sugar 
for energy.

44

Muscle cell Muscle growth and 
activity.

Daily rhythm of muscle 
activity.

Sleep problems. Muscle weakness 
and fat buildup.

45, 46

Kidney cell Kidney function None None Changes in blood 
chemicals, lower 
blood pressure in 
males.

47, 48

Intestine cell Digestion 
and nutrient 
absorption.

None None Protects against 
obesity from a 
high-fat diet.

49

Heart muscle cell Heart function Daily rhythm of gene 
activity in the heart.

None Heart problems, 
inflammation 
problems, shorter 
lifespan.

50

Table 1:  Spotlight on research examining Bmal1 deletion in different organs.40-50

Figure 1:  Renin-angiotensin System and their effect on Different Organ.12
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fluid balance.37 A third study by Kageyama et al., examined the 
effects of cortisol administration on blood pressure and RAAS 
activity in healthy men. The study found that cortisol increased 
blood pressure and stimulated aldosterone and PRA levels 
during both day and night. The study also found that cortisol 
attenuated the nocturnal decline of blood pressure and RAAS 
activity. This suggests that cortisol may have a role in increasing 
blood pressure and fluid balance by activating the RAAS and its 
components. These examples show how melatonin and cortisol 
may have opposite effects on blood pressure and fluid balance by 
influencing aldosterone and PRA levels in diurnal rhythms. They 
also show how melatonin and cortisol may affect the timing of 
aldosterone and PRA peaks in relation to the circadian rhythm.38

Case Studies

An examination of the functions of aldosterone, plasma renin, 
melatonin, and cortisol in diurnal rhythms may be successfully 
shown via various clinical case studies that underscore the 
practical significance of these results. Research on extended bed 
rest revealed that, despite considerable physiological alterations, 
the temporal dynamics of the Renin-Angiotensin-Aldosterone 
System (RAAS) remained stable, suggesting persistence in 
hormonal patterns amid changed physical settings. A case with 
women with idiopathic oedema demonstrated that plasma 
aldosterone and renin activity exhibited predictable diurnal 
cycles, peaking during the later stages of sleep and immediately 
after rising, indicating a central nervous system effect on hormone 
control. Furthermore, studies on paediatric populations revealed 
increased variability in plasma renin and aldosterone levels 

relative to adults, underscoring the need for several samples to 
adequately evaluate these hormones in children. These examples 
highlight the significance of comprehending diurnal fluctuations 
in hormone activity and its ramifications for therapeutic 
procedures, especially in the diagnosis and management of 
illnesses affected by hormonal dysregulation.

DISCUSSION

Aldosterone and Plasma Renin Activity (PRA) are hormones 
involved inside the regulation of blood stress and fluid balance. 
They show off diurnal rhythms, which means that they exchange 
in a predictable pattern over a 24 hr cycle. Melatonin and 
cortisol are different hormones that also have diurnal rhythms 
and are associated with sleep and wake cycle and the stress 
reaction, respectively. 36 The timing and magnitude of those 
hormonal fluctuations may also have implications for the 
analysis and treatment of various disorders, such as Primary 
Aldosteronism (PA), a situation characterized by excessive 
aldosterone manufacturing and hypertension. Several studies 
have investigated the daily changes in aldosterone and PRA, 
and their relationships with melatonin and cortisol in healthy 
human and patients with PA.39 One study showed that the 
times when these hormones are highest followed a sequential 
order: melatonin near midday period, followed by PRA, then 
aldosterone, then waking Further investigations of ambient 
cortisol included PRA and aldosterone values ​​with conventional 
Radioimmunoassays (RIAs). compared measurements and 
samples from PA confirmatory tests and adrenal venous sampling 
The study showed a linear relationship between the two methods, 

Figure 2:  The CLOCK/BMAL1 complex plays a central role in the autoregulatory feedback loop that drives the 
mammalian circadian clock.16
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and the optimal cutoff for the Aldosterone-to-Renin Ratio (ARR) 
for the diagnosis of PA using an immunoanalyzer was 2.43 ng/
dL per pg/mL.35 A third study showed that plasma aldosterone 
levels were more important in hypertensive patients than in 
hypertensive patients, and that there was a significant association 
with plasma between aldosterone and plasma renin activity 
These findings suggest that diurnal variations in aldosterone 
and PRA are due to endogenous factors such as the circadian 
pacemaker and stress response, as well as extrinsic factors such 

as posture, sodium intake, and medications a are affected by use, 
therefore the timing and position of blood samples should be 
considered when measuring these the hormones for diagnostic 
or research purposes. Furthermore, these findings suggest 
that the immunoanalyzer is a reliable and sensitive method for 
measuring PRA-aldosterone, which can facilitate PA assessment 
and diagnosis but more studies are needed to adopt cutoff values 
and compare the results of confirmatory tests and treatment 
options for PA. A comprehensive analysis of the limits and 

Figure 3: The pineal renin-angiotensin interacts with melatonin production, potentially affecting circadian rhythmicity 
in various organs.31

Figure 4:  Estimated circadian rhythms circulating hormones Their stages comply with an everyday 
rhythm, with cortisol and Plasma Renin Activity peaking within the early morning, and aldosterone 

and PRA hitting their highest factors upon waking.35
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possible biases in current research on the diurnal rhythms of 
aldosterone, plasma renin, melatonin, and cortisol is warranted, 
especially regarding measurement methodologies and sampling 
settings. Numerous studies employ diverse methodologies for 
evaluating hormone levels, including Radioimmunoassays (RIA) 
and contemporary chemiluminescent assays, which may lead to 
inconsistencies in results owing to variations in sensitivity and 
specificity, particularly in low-renin conditions where precise 
detection is essential. The time of blood sample collection is 
critical; diurnal fluctuations in hormone levels need uniform 
methods for comparison across studies, however many fail to 
consider individual variability or environmental variables that 
may affect hormone release. The absence of consistency in testing 
protocols and the possibility of interference from nonspecific 
antibody binding in immunoassays may result in variable 
outcomes, hence confounding the interpretation of data about 
hormonal interactions in circadian rhythms. Addressing these 
methodological shortcomings will provide a firmer basis for the 
findings stated in the evaluation and improve the dependability 
of the supplied data.

CONCLUSION

In essence, the diurnal fluctuations of hormones like aldosterone 
and plasma renin activity play a crucial role in blood pressure 
regulation. The sequential pattern of melatonin, PRA, and 
aldosterone peaks highlights the significance of timing in 
hormonal assessments. The linear relationship between 
immunoanalyzer measurements and confirmatory tests suggests 
its reliability in diagnosing conditions like primary aldosteronism. 
However, further studies are necessary to establish definitive 
cutoff values and optimize treatment approaches for PA. Timing 
and sample conditions are pivotal considerations in hormonal 
measurement for accurate diagnosis and research. Quantitative 
data and comparative studies from current literature enhance 
the comprehension of the relationships between aldosterone, 
Plasma Renin Activity (PRA), melatonin, and cortisol within 
diurnal cycles. Research has shown that aldosterone and 
Plasma Renin Activity (PRA) display unique circadian rhythms, 
peaking in the morning. For example, one study recorded a peak 
aldosterone concentration of approximately 101 pg/mL at 8 AM, 
contrasted with a nocturnal trough of 57 pg/mL, underscoring 
their coordinated secretion regulated by the light-dark cycle. 
Furthermore, studies demonstrate that melatonin concentrations 
increase at night, reaching a zenith at midnight, just before cortisol 
levels escalate in the morning, suggesting a possible regulatory 
function of melatonin on cortisol's influence on aldosterone 
secretion.23 Moreover, studies on sleep phases indicate that 
aldosterone secretion is associated with REM and NREM sleep 
patterns, with PRA levels varying correspondingly, highlighting 
the intricate relationship between these hormones and sleep. These 
mathematical findings highlight the significance of circadian 
control in hormonal dynamics and illustrate how abnormalities 

in these rhythms may result in health complications such as 
hypertension and metabolic diseases. Integrating these data 
provides a more solid basis for comprehending the physiological 
importance of these hormones in sustaining homeostasis.

FUTURE SCOPE

Improving present research procedures related to aldosterone, 
plasma renin, melatonin, and cortisol in diurnal rhythms might 
substantially strengthen future study designs and boost the 
reliability of results. Numerous previous studies exhibit variations 
in measuring methodologies, including the use of diverse assays 
for hormone quantification, which might result in inconsistency 
in outcomes and impede comparison across study. Moreover, 
elements such as the time of sample collection, individual 
participant variability, and environmental conditions (e.g., light 
exposure and posture) are often insufficiently regulated, thereby 
distorting data interpretation. Future research should emphasize 
established techniques for hormone testing and sample 
circumstances to reduce these difficulties, assuring consistent 
consideration of aspects such as circadian timing, nutrition, 
and physical activity. Moreover, using sophisticated statistical 
techniques to examine hormone secretion patterns may provide 
more accurate insights into their relationships and physiological 
consequences, eventually informing therapeutic applications and 
therapies designed to restore circadian rhythm health.
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SUMMARY

Some of the hormones that are influenced in blood pressure and 
diurnal rhythms include aldosterone, Plasma Renin Activity, 
Melatonin, and cortisol. Aldosterone originating in the adrenal 
gland is regulated by the Renin-Angiotensin (RA) system and 
is involved in the regulation of potassium and blood pressure. 
It has diurnal fluctuations with most values obtained in the 
morning upon waking up. PRA also has similar oscillations 
and is affected by posture, sodium consumption, and stress. 
Melatonin, secreted from the pineal gland at night is a hormone 
that helps in controlling the circadian rhythms and modulates 
the RAAS. Potassium regulates blood pressure and aldosterone 
leading to its impact on the fluid balance and cardiovascular 
system. Cortisol is secreted by HPA axis and has similar rhythm, 
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with highest level in the morning, and can influence aldosterone 
and PRA. These hormonal patterns might be influenced by 
seasonal changes and are associated with health disorders 
like hypertension and metabolic syndrome. Studies show that 
distortions of circadian oscillations in these hormones can lead 
to primary aldosteronism and cardiovascular diseases. Awareness 
of these multiple hormones and their interactions and timing 
can improve diagnostic and therapeutic approaches towards the 
associated disorders and underline the usefulness of quantitative 
measurements of hormones in the clinical approaches. More 
investigations must be carried out to develop better diagnostic 
strategies and to investigate possible treatment interventions.
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