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CAFFEINE AS A FACTOR AFFECTING BODY FUNCTIONING -
FRIEND OR FOE?
Prokopchyk D. M., Gerasymenko O. 1.
Kharkiv National Medical University, Kharkiv, Ukraine
dmprokopchyk. Im23@knmu.edu.ua

Introduction. Caffeine is one of the most popular and widely consumed
stimulants in the world. Its main source is coffee beans, but it i1s also found in more
than 60 types of plants, such as tea leaves, guarana berries and cocoa beans. It is worth
noting that caffeine can be found in energy and soft drinks, chewing gum, and some
medicines. This substance is obtained through extraction from green coffee beans, tea
leaves and kola nuts, as well as through synthetic procedures (e.g. methylation of
various xanthines and theophylline). On the one hand, there is evidence of improved
cognitive function and increased vigour due to drinking caffeinated beverages. On the
other hand, excessive consumption can lead to tachycardia, anxiety, insomnia,
addiction, and exacerbation of chronic diseases. In addition, individual factors, such as
metabolism, age, weight and health, significantly impact how the body reacts to
caffeine.

The purpose of this study was to summarise current scientific data on the impact
of caffeine on the functioning of human organs and systems, to assess its benefits and
potential harm to health critically, and to investigate the preferences of people of
different ages for caffeinated beverages and their awareness of the impact of caffeine
on various functional systems of the body.

Materials and methods. To achieve this goal, the study analysed articles
published in domestic and foreign scientific journals covering caffeine's effects on the
central nervous, cardiovascular, gastrointestinal, and urinary systems. An online survey
was conducted to determine the prevalence of caffeinated beverages and their impact
on health and well-being using a self-developed questionnaire on the Google Form
platform. It is followed by the statistical processing of the data. The survey involved
94 respondents aged 16 to 75 years.

Results: Caffeine has numerous cellular targets in the brain, such as adenosine
and ryanodine receptors, y-aminobutyric acid receptors, and cyclic nucleotide
phosphodiesterase isozymes. Its action at adenosine A2A receptors may explain the
psychomotor stimulant effect mediated by dopaminergic mechanisms, affecting brain
functions such as sleep, cognitive function, learning and memory. Another possible
mechanism of caffeine's action on the nervous system is the inhibition of the
neurotransmitter acetylcholine. Jefferson, in his 2022 study, noted that high doses of
caffeine (over 6 mg/kg body weight) lead to adverse effects such as tachycardia,
tension, nervousness, anxiety, agitation, irritability, and sleep disturbance, compared
to low doses that cause more positive effects (elation, calmness, satisfaction). Our data
also confirms these observations. It was found that 40.7% of respondents who
consumed caffeinated beverages 1-3 times daily reported increased vigour, improved
mood and mental concentration. In comparison, 42.9% of respondents who consumed
caffeinated beverages more than 3 times daily reported negative symptoms
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(tachycardia, anxiety, insomnia, high blood pressure). 71.3% of respondents noticed
changes in sleep quality.

Caffeine can also affect the perception of taste. It blocks adenosine receptors and
negatively affects the perception of sweet taste. The bitter taste of caffeine, particularly
in coffee, can increase productivity and serve as a signal to the brain that the body is
ready for activity. To better understand this issue, we conducted our research, which
found that 53.1% of respondents reported being addicted to caffeinated beverages due
to taste preferences and a feeling of increased focus and performance.

Drinking caffeinated coffee is one of the causes of gastrointestinal discomfort.
Caffeine increases the secretion of hydrochloric acid and relaxes smooth muscles by
increasing the concentration of gastrin, which increases the risk of inflammation of the
gastric and intestinal mucosa. It has been suggested that coffee and its compounds can
also affect the intestinal microbiota, especially Bacteroides, and increase its levels,
leading to inflammation. According to our data, 46.2 per cent of respondents reported
heartburn, nausea and stomach pain, while 22 per cent reported improved digestion and
stimulated peristalsis.

The well-known diuretic effect of caffeine is associated with maintaining water
and salt balance in different nephron segments. Caffeine increases the blood filtration
rate in the renal glomeruli by blocking the constriction of the accessory arterioles
caused by adenosine in the process of tubuloglomerular regulation. It should be
emphasised that caffeine inhibits Na+ reabsorption in the proximal renal tubules and
induces diuresis and natriuresis. A study by Park and colleagues (2023) found that
reducing caffeine consumption alleviated overactive bladder symptoms, promoted
diuresis, lowered the threshold for bladder fullness, and increased both flow rate and
volume of urine output. Our results showed that 31.9 % of respondents reported a
positive effect, namely stimulation of fluid excretion without causing discomfort.

Conclusions: The effect of caffeine on the human body is not unambiguous and
can vary from positive to negative depending on the dose and individual characteristics.
It has been found that moderate doses of caffeine can improve mood, increase mental
alertness and overall body tone. At the same time, excessive caffeine consumption is
associated with an increased risk of anxiety, irritability, sleep disturbances, cardiac
arrhythmias and other adverse reactions. Thus, moderating caffeine consumption is key
to minimising potential risks and maximising its potentially positive benefits.

Keywords: caffeine, human body, risk factors, stimulating effect, psycho-
emotional state.
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