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УДК 5-027.1:61(063) 
          Р 64 
Медицина є прикладом інтеграції багатьох наук. Наукові дослідження у сучасній медицині на основі досягнень фізики, 
хімії, біології, інформатики та інших наук відкривають нові можливості для вивчення процесів, які відбуваються в 
живих організмах, та вимагають якісних змін у підготовці медиків. Науково-практична інтернет-конференція 
«Розвиток природничих наук як основа новітніх досягнень у медицині» покликана змінювати  свідомость людей, 
характер їхньої діяльності та стимулювати зміни у підготовці медичних кадрів. Вміле застосування 
сучасних природничо-наукових досягнень є запорукою подальшого розвитку медицини як галузі знань. 
Конференція присвячена висвітленню нових теоретичних і прикладних результатів у галузі природничих наук та 
інформаційних технологій, що є важливими для розвитку медицини та стимулювання взаємодії між науковцями 
природничих та медичних наук. 
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The dependence of the charge transfer resistance Rct on the concentration of bacterial cells 

was observed on Nyquist plots. In deionised water, with an increase in the concentration of bacterial 

cells, a decrease in the charge transfer resistance Rct was observed for live and dead cells. 

The proposed method for the selective detection of  E. coli bacterial cells can be used both 

to estimate their concentration in samples with an unknown number of bacteria per unit volume and 

to qualitatively characterise their physiological state, i.e. dead or alive. 
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Abstract. The study investigates the effects of constant light exposure on biochemical 

parameters in rats and the potential corrective role of melatonin. Results showed significant increases 

in glucose, triglycerides, and cholesterol levels, and a slight decrease in total protein under influence 

of 7 days constant light. Melatonin administration at dose of 5 mg/kg along with constant light 

exposure during 7 days mitigated these effects, reducing glucose, triglycerides and cholesterol and 
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restoring total protein levels. These findings highlight melatonin's potential as a therapeutic agent for 

light-induced metabolic disruptions. 

Key words: circadian rhythms, melatonin, constant light exposure, metabolic disorders. 

 

Introduction. Circadian rhythms are intrinsic biological clocks that regulate various 

physiological processes in mammals, including humans. They are responsible for coordinating sleep-

wake cycles, metabolic processes, hormone secretion, and other vital functions [4, 10].  

Circadian rhythms are synchronized with the external environment mainly by light, which is 

the most potent factor in aligning these rhythms. Light affects circadian rhythms through specialized 

photoreceptors in the eyes that send signals to the suprachiasmatic nuclei in the hypothalamus. The 

nuclei, in turn, regulate the release of hormones and neurotransmitters, such as cortisol and melatonin, 

facilitating the body's adaptation to changes in the daily light-dark cycle [7].  

Melatonin is a hormone produced by the pineal gland at night in response to darkness. It plays 

a crucial role in regulating sleep and circadian rhythms and possesses antioxidant, 

immunomodulatory, and anti-cancer properties [2]. Melatonin binds to specific receptors (MT1 and 

MT2) in various tissues, including the brain, liver, and pancreas, allowing it to influence a wide range 

of physiological processes [3, 8].  

Desynchronosis is a disruption of the body's internal clock, including the rhythm of melatonin 

secretion, leading to a misalignment between the endogenous circadian rhythms and external 

environmental signals. Several factors can contribute to desynchronosis, including shift work, jet lag, 

exposure to artificial light at night, and irregular sleep patterns [4, 10]. 

A deficiency in melatonin caused by disrupted circadian rhythms due to constant light 

exposure can lead to metabolic and endocrine disturbances, including insulin resistance, 

dyslipidemia, and oxidative stress [2]. Supplementing melatonin could help restore normal circadian 

rhythms and improve biochemical parameters, making it a potential therapeutic agent for correcting 

disruptions caused by altered light exposure. 

Materials and methods. The study was performed in compliance with the Rules of the work 

using experimental animals (1977) and the Council of Europe Convention on the Protection of 

Vertebrate Animals used in experiments and other scientific purposes (Strasbourg, 1986). It was 

performed according to directions of International Committee of Medical Journals Editors (ICMJE), 

as well as “Bioethical expertise of preclinical and other scientific research performed on animals” 

(Kyiv, 2006). 
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Experiments were performed on 24 male Wistar rats weighing 180-200 g which were 

randomly grouped and kept in polycarbonate cages (4 rats per cage) in a room under controlled 

environmental condition (temperature 21±1°C and 12:12 h light/dark cycle, with lights on 8:00 a.m.). 

Animals received food and water ad libitum. 

The light exposure was caused by a constant fluorescent light of 1500 lux intensity for 

24 hours a day. Melatonin (“Vita-melatonin”, JSC “Kyiv Vitamin Plant”) was given by gavage at a 

dose of 5 mg/kg of body weight at 2000 for 7 days. The control group of animals received equivolume 

amount of water.  

Rats were randomly assigned into 3 groups: group 1- untreated animals (control); group 2 - 

rats exposed to constant light (24 hours of light); group 3- rats exposed to constant light and received 

melatonin (5 mg/kg body weight) daily at 18:00. 

Animals were decapitated under light ether anesthesia on the 7th day after the beginning of the 

experiment. Blood samples were collected in presence of anticoagulant EDTA (1 mg/ml of blood).  

The plasma of rats was analyzed for the levels of glucose, total lipids, cholesterol, total protein, urea, 

and creatinine. The determination of these parameters was conducted using clinical research reagent 

kits (NPC "Filisit-Diagnostics," Dnipro, Ukraine). The obtained results were statistically processed 

using the SТАТІSТІСА 7 software, employing the Student's t-test as a parametric criterion, and are 

presented in the table. 

Results. It was revealed (table) that in rats exposed to constant light, glucose level was 

elevated by 21% compared to the control group. The hyperglycemia observed under constant light 

conditions could be a stress response, potentially mediated by increased corticosterone levels and 

decreased melatonin levels, which is known to lower glucose level along with its antioxidant and 

regulatory role in glucose metabolism [3]. 

Table 

Biochemical indicators of rat blood plasma under conditions of constant light exposure and 

melatonin administration (M±m; n=8) 
Groups/ 
Indicators 

Glucose, 
mMol/l 

Total protein, 
g/l 

Urea, mMol/l Creatinine, 
µMol/l 

Triacyl 
glycerols, 
mMol/l 

Cholesterol, 
mMol/l 

Control 6.14 ± 0.51 65.0 ± 5.65 7.02 ± 0.45 48.0 ± 7.83 0.58±0.07 1.43 ± 0.12 
Сonstant 
light 7.33±0.42* 54.4±4.91* 6.39 ± 0.58 49.7 ± 6.95 0.78±0.06* 1.90±0.14* 

Constant 
light + 
melatonin 

5.05 ± 0.33 61.8 ± 5.07 6.64 ± 0.52 51.1 ± 4.01 0.66±0.09 1.67 ± 0.19* 

Note: * – statistically significant difference compared to the control group (р≤0,05) 
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Circadian rhythms regulate various aspects of glucose metabolism, including insulin 

secretion, glucose uptake, and hepatic glucose production. Desynchronosis can disrupt the rhythms 

of insulin secretion, glucose uptake, and hepatic glucose production, leading to impaired glucose 

homeostasis and insulin resistance [6]. Hyperglycemia could also be caused by the elevation of 

gluconeogenesis enzymes expression, such as phosphoenolpyruvate carboxykinase and glucose-6-

phosphatase [5]. 

Constant light exposure led to a slight decrease in total protein level by 16% which might be 

due to increased protein catabolism or decreased synthesis, a common stress response. 

Triglyceride levels in rats exposed to constant light were elevated by 35% while total 

cholesterol level exceeded control by 33%. The increase in lipid levels under constant light exposure 

indicates enhanced lipid mobilization, which could be caused by desynchronosis impact on the 

expression of clock genes in the liver, impaired regulation of lipogenic and lipolytic enzymes, leading 

to dyslipidemia [1]. Circadian misalignment can disrupt the secretion of hormones such as leptin and 

ghrelin, which can affect appetite regulation and lipid metabolism, contributing to dyslipidemia [9]. 

Circadian disruption affects the expression and activity of lipid transporters, such as ATP-binding 

cassette transporters and lipoprotein lipase. These alterations in lipid transport mechanisms can result 

in impaired clearance of lipids from circulation and their deposition in peripheral tissues [1]. 

Our investigations showed that constant light exposure caused no changes in creatinine and 

urea levels observed in rats exposed to constant light, indicating absence of renal dysfunction.  

Administration of melatonin in the context of constant light exposure was accompanied by 

the normalization of glucose and total protein levels in the blood plasma of rats. Melatonin 

administration reduced cholesterol levels but not to the extent of reaching control levels, and it still 

exceeded control by 17%. 

Thus, administration of melatonin appears to mitigate metabolic disorders, particularly 

carbohydrate, lipid and protein metabolism. Melatonin, with its antioxidant properties, can reduce 

oxidative stress, improve mitochondrial function, and lower inflammatory markers, which may 

explain the reduction in glucose, triglycerides, cholesterol. It suggests its potential as a therapeutic 

agent in managing light-induced metabolic disturbances. 

Conclusions. Constant light exposure causes significant disruptions in the biochemical 

parameters of carbohydrate, lipid and protein metabolism in rats’ blood. Melatonin administration 

corrects these disruptions, reducing levels of glucose, triglycerides, total cholesterol and restoring 

total protein levels. 
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Електричний імпеданс – повний опір речовини щодо протікання через неї змінних 

струмів. Вимірювання електричного імпедансу біологічних об’єктів з метою медичної 

діагностики за останні десятиліття набуває різноманітного використання. Кожна нова 

методика дозволяє отримати все більше деталей для медичної інтерпретації результатів 

вимірювань. При цьому для ефективного використання таких медичних діагностичних 

методів необхідно звернути увагу на їх фізичне підґрунтя.  
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