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INTRODUCTION 
Biorhythms are the periodically recurring changes in 
the nature and intensity of biological processes and 
phenomena [1]. The formation of biological rhythms is 
inextricably linked with the evolutionary process that has 
been occurring from the very beginning of the origin and 
formation of life in the development of environmental 
spatio-temporal patterns of the environment [2]. Due to 
biorhythms physiological functions of the body are coor-
dinated with the rhythms of the environment.

Biorhythms have a fundamental role in the homeostasis 
coordination and biological systems behavior, provide 
internal movement, development of human organism and 
its functional systems [3-8].

Coordinated work of the abovementioned systems as 
well as their interconnected adaptation mechanisms is 
possible only in the rhythmic organization of physiological 
processes condition. Understanding the basic circadian 
functions has led to important medical archievements in 
chronotherapy, namely taking medicines at certain times of 
the day in order to increase the effectiveness of treatment of 
numerous systemic diseases and reduce drug toxicity [5, 9].

THE AIM 
The aim of this research is to establish interrelations of 
human biological rhythms with the circadian hormones 
producement and to clarify their impact on the medicines 
usage.

MATERIALS AND METHODS 
The review and latest data analysis of scientific and medical 
literature were performed.

REVIEW AND DISCUSSION 
In a human body there are about 500 biorhythms at dif-
ferent structural levels: cellular, tissue, organ, organismic. 
In a complex system of biorhythms: from the short ones 
which are at the molecular level with a few seconds peri-
odicity to the global ones which are associated with annual 
changes in solar activity, the important role is taken by 
circadian rhythms with a 24 hours frequency dependent 
on Earth rotation around its axis and day-night periodicity. 
These endogenous rhythms are triggered by mechanisms 
which are called biological clocks. The dynamics of daily 
biorhythms parameters is called chronotype. It is referred 
to the behavioral patterns or manifestations based on bio-
logical processes controlled by circadian rhythms [10-14].

The tradition to divide people by the type of their peak 
of activity on “owls” (evening peak) and “larks” (morning 
peak) arose in 1939. This terminology came from the 
physiotherapist G. Lampert. Starting from the second 
half of XX century there is a growing interest in research 
of chronobiology domain. In 1959, Halberg called “circa-
dian rhythms” biological rhythms with a period of about 
24 hours [15].

 Modern chronobiology reveals the nature of what is 
formulated by its axiom – “the organism is not identical 
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to itself at different points in time.” By the end of the XX 
century the fact of rhythmic biological processes of living 
organisms was rightly considered as one of the fundamen-
tal properties of a living organism [2, 11].

Nowadays, the majority of scientists support the 
multi-oscillatory concept of regulation of the circulatory 
system of mammals with a central oscillator in the supra-
chiasmatic nucleuses of hypothalamus (CNS) – «the master 
clock» and the main humoral modulator – pineal gland, 
which performs its chronobiotic function by melatonin 
which is a “sleep hormone” [6, 7, 16-22]. The physiological 
significance of melatonin is manifested in the synchroniza-
tion of different biological processes according to day- and 
night-time illumination as well as during season changes. 
The hypothalamus generates an endogenous circadian 
rhythm with a period of 23-25   hours and the external 
“light-darkness” rhythm which has 24 hours periodicity 
and regulates endogenous rhythms in relation to the 
rhythms of the environment. The circadian rhythm driver 
responds to various light parameters such as wavelength 
and duration of light exposure time. [1, 3, 12, 23-27].

Discordance of circadian rhythm (desynchronosis) is 
one of the factors in pathological processes development. 
Desynchrony is considered as a predictor of a disease 
and is manifested by autonomic, immune, endocrine 
cardiovascular, respiratory, digestive and other functional 
systems disorders different in nature and severity [28-31].

Any inconsistencies in biorhythms lead to pathology, if 
exceed the homeostatic capacity i.e. possible biorhythms 
periodicity deviations without stability violation [1, 12, 
23, 24, 32, 33].

More and more scientists confirm that biological rhythms 
should be considered when prescribing any treatment. As 
the sensitivity and tolerance of the organism to chemicals 
can vary significantly depending on the time of day [34].

Chronotherapy seeks to find a circadian stage when a 
medicine will be the most effective. Circadian rhythms 
fluctuate throughout the day and any two people with 
equal rhythms doesn`t exist, thus, therapy should be 
more individualized. The choice of medication time, 
prescriptions of special forms with prolonged or delayed 
action may not only enhance the effect, but also reduce the 
dose, mitigate or eliminate side effects, which is especially 
important in treatment optimization [35-38]. 75% of 
chronomedical clinical studies (78 out of 105) published 
in recent 50 years report about diurnal dependence of 
treatment such diseases as allergies, asthma [24, 27, 39]. 
Circadian regulation of medicines metabolism has been 
used to treat diabetes, hypertension, peptic ulcer disease 
and allergic rhinitis for many years [40].

At chronotherapy an imitative, preventive (prophylactic) 
methods of medicines application are used. Also, method 
of a rhythm “obtrusion” is used. The imitative method is 
used with application of corticosteroids as it was found 
that minimal changes in the function of the adrenal cortex 
are observed when prescribing these medicines only in 
combination with the natural circadian rhythm of their 
secretion and excretion. If glucocorticoids are used outside 

the acrophase (in the evening and at night hours), it leads 
to their catabolic effect increasement as well as to decrease 
in body weight and adrenal mass. [12, 24].

In case of treatment with corticosteroids an opposite 
direction of action of cortisol and aldosterone in the 
organism should be taken into consideration. Thereby, 
mineralocorticoids (pro-inflammatory hormones) activity 
may be suppressed by the administration of an appropriate 
dose of glucocorticoids in the afternoon. Glucocorticoids 
are prescribed in the morning (6-7 a.m.) at replacement 
therapy. Thus, the circadian rhythm of cortisol synthesis 
is simulated and the time of its greatest need in human 
organism is counted. [12, 24].

It is known that histamine is synthesized by histidine 
decarboxylase in the evening and is degraded in the pres-
ence of diamine oxidase (histaminase) in the morning 
while its highest activity is observed in the evening and at 
night hours. Maximal concentration of histamine in the 
blood is determined from 9 p.m. to midnight. Therefore, 
the organism sensitivity to histamine increases during 
the period of glucocorticoids level decrease and reduces 
during the period of mineralocorticoids and acetylcholine 
concentration increasement. The circadian rhythm of his-
tamine changes in human organism indicates the need for 
antihistamines in the afternoon and evening (at 3 – 4p.m. 
and 7-9 p.m.) [12, 24].

Analgesics are more effective in the afternoon. For ex-
ample, the maximal analgesic effect of lidocaine in dental 
caries is observed if used at 2 p.m. while morphine`s 
maximal effect is observed if injected at 9 p.m. [12, 24].

The presence of circadian rhythmic of arterial and venous 
pressure in both healthy people and people with arterial 
hypertension indicates the involvement of melatonin in 
the regulation of cardiovascular function. This statement is 
also supported by the presence of melatonin receptors in the 
intermuscular layer and vascular endothelium [1, 16, 18, 41].

A nocturnal decrease in blood pressure in healthy indi-
viduals within the range of 10-20% compared to daytime is 
observed. Patients with hypertension are characterized by a 
sharp arisement of blood pressure in early morning hours. 
The morning peak of blood pressure (increase of morning 
blood pressure magnitude and speed) is associated with the 
greatest number of cardiovascular complications, especially 
in the first two hours after awakening. One third of heart 
attacks occur immediately after awakening (highest risk is 
after 6 a.m.). Apoplexy and ventricular tachycardia are also 
more common in the morning [23, 24, 41-43].

Preventive chronotherapy patterns are used when pre-
scribing antihypertensive medicines, anticoagulants, statins, 
when the drug is prescribed a few hours before the disease`s 
acrophase onset [41]. I.e. in case of rheumatoid arthritis pain 
and stiffness in the joints usually peak early in the morn-
ing. Patients should take nonsteroidal anti-inflammatory 
medicines after supper. There are two advantages in this 
strategy. Firstly, it is considered to be 2 times more effective 
if you apply them at least 2 hours before the pain reaches its 
peak. Secondly, their side effects such as stomach irritation, 
headache, anxiety are significantly reduced at night [24].
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In healthy children and adults bronchial patency is 
directly dependent on the glucocorticoid activity of adrenal 
cortex. In case of bronchial asthma bronchial resistance is 
minimal at midday and maximal from 11 p.m. to midnight, 
which is related to the increased sensitivity of the receptor 
apparatus of the bronchi to acetylcholine and histamine. 
Usually the peak of asthma attacks occurs at about 4 a.m. 
Researchers proved that lung function has the lowest 
level due to the coincidence of several circadian rhythms, 
including spasm of the smooth muscles of the bronchi 
exactly of that time. 

Our own, anti-inflammatory and anti-asthmatic «drug» 
is a cortisol, the adrenal cortex hormone is produced in the 
organism in minimal amount after midnight. The level of 
adrenaline, which optimizes breathing, also decreases at 
night. At the same time, sensitivity to allergens increases. 
It makes sense to choose long-acting anti-asthmatic drugs. 
Such drugs should be taken in evening and in 12 hours . 
Its effect reaches a maximum just before dawn [12, 24, 39, 
44]. Chronic gastroduodenal pathologies (primarily peptic 
ulcer disease) are characterized by both daily and seasonal 
periodicity. Increased secretion and acidity of stomach acid 
is especially pronounced at night. Therefore, antacids should 
be prescribed during the day and always before going to bed 
while antisecretory medicines (M-cholinolytics, blockers of 
histamine H2-receptors) – 1 time in the evening at 7-8 p.m. 
This contributes to a more effective stomach acid acidity 
reduction than consummation of 3 daily doses [12, 24].

Exacerbation of peptic ulcer in duodenum is most often 
observed in autumn and spring, while the highest rate of 
peptic ulcer disease aggravation is observed in summer. 
Patients with peptic ulcer disease have an increases of 
histamine, serotonin, insulin, cortisol secretion in the 
spring months and increases of gastrin, adrenaline, 
norepinephrine production in summer. These patients also 
have an increased activity of acetylcholinesterase which 
limits cortisol formation as well as histamine, serotonin, 
adrenaline, norepinephrine synthesis and decrease of 
acetylcholinesterase activity. 

Thus, a pronounced tension of regulatory mechanisms 
is observed in spring while in autumn their suppression 
is detected. Based on these data, we can conclude that 
the usage of histamine H2-receptor blockers (cimetidine, 
famotidine, ranitidine, etc.) 1 time per night, and prescrip-
tion of M -cholinoreceptor blockers (gastroceptin, etc.) 1 
time per night in autumn is pathogenetically justified for 
prevention of peptic ulcer disease exacerbations in spring 
and autumn [12, 24].

 The «method of rhythms imposition» supposes blockage 
of pathological rhythms (desynchronosis) that have formed 
during the disease, as well as to impose rhythms that 
approach to physiological ones. This method is the basis 
of the pulse therapy (introduction of glucocorticoids and 
cytostatics in large doses at certain intervals). Recently, 
pulse therapy has been finding the growing widths of ap-
plications, especially in the treatment of severe forms of 
diffuse connective tissue diseases, systemic vasculitis and 
other immunopathological diseases [24].

One of the possible mechanisms of daily fluctuations in 
carbohydrate metabolism in healthy and people with diseases 
may be the circadian rhythm of peripheral insulin reception 
changes [1, 45, 46]. It is known that cyclic sensitivity to 
exogenous insulin depends on the food intake rhythm, the 
state of intestinal absorption, biorhythms of enzymatic activity 
of the organism and a number of other factors. 

It was proved by the number of experimental studies that 
the blood level of glucose does not change significantly 
in healthy people during the day, while in patients with 
diabetes some diurnal rises and falls in blood glucose 
levels were mentioned considering the chronobiological 
rhythm and diet.. Diurnal and seasonal carbohydrate 
balance depends on the interaction of insulin and contra-
insular hormones. The most important of the last ones are 
glucocorticoids, catecholamines, glucagon, somatotropic 
hormone, thyroid hormones. Each of them has its own 
circadian rhythms of secretion with acrophases, which 
cover almost all day [1].

It is known that single consommation of hydrocortisone 
“per os” in 100 mg dose by healthy people is followed by 
a rapid decrease in insulin secretion without any change 
in blood glucose. Though, insulin rate has been growing 
for 4-6 hours remained elevated for 16 years. Diurnal 
changes of glucose tolerance is conditioned by the so-called 
phenomenon of «morning star» (dawn phenomenon), 
which suppose in glucose levels increase in blood in the 
early morning hours. The mechanism of the “dawn star” 
phenomenon development which is appropriate for both 
healthy people and diabetics is considered to be the influ-
ence of a number of hormonal contrainsular hormones 
(somatotropic hormone, cortisol, etc.), the acrophase 
of secretion of which occurs at daytime. Healthy people 
are characterized by individual daily tissue sensitivity to 
insulin. It was found that the need for insulin per unit 
of glucose increases during the day and decreases in the 
evening and at night [1, 47].

In patients with chronic generalized periodontitis, 
exacerbations are most often observed in autumn and 
spring. This may be related to the seasonal frequency 
of concomitant somatic pathology. However, the 
scientifically confirmed subordination to the circadian 
rhythm of all biological processes in organism suggests 
that generalized periodontitis has a daily dependence. 
Chronic generalized periodontitis is a multifactorial 
disease cccording to modern ideas. Considering such 
factor as the diurnal biorhythmological profile of a patient 
and the exact time of the acrophase of his daily rhythm will 
increase treatment of this pathology. Diurnal changes of 
dystrophic-inflammatory processes in periodontal tissues 
can be clearly traced in the immunological parameters. 
Collection and examination of buccal epithelium in 
patients may be a marker of diurnal changes that occur 
in periodontium.

Yui R.I. and Ergazina M.Zh. have developed a schema 
of preventive chronotherapy for patients with chronic 
generalized gingivitis and chronic generalized periodontitis 
in their study. They have proposed a pattern of preventive 
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chronotherapy for patients with chronic generalized gin-
givitis and chronic generalized periodontitis, which would 
increase the effectiveness of medicines, reduce their toxic 
effects, accelerate the regeneration of gingival epithelium 
and reduce treatment time [48].

CONCLUSIONS
According to the literature sources, there is a clear 
relationship between human biological rhythms and 
the production of diurnal hormones. Considering the 
principles of chronotherapy will increase the effectiveness 
of diseases treatment, reduce the medicine dose and its side 
effects. Prospects for further research are to identify a clear 
relationship between circadian biorhythms in patients with 
chronic generalized periodontitis in order to increase the 
effectiveness of therapeutic measures.
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