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Abstract 

Cancer is a multifactorial process, most frequently induced by genetic mutations that affect 

key cellular processes such as DNA repair, apoptosis, immune signaling, and cell 

proliferation. Five representative human cancer-associated genes, TP53, TNF, IL-6, ATM, 

and APC, were studied with a set of bioinformatics tools to compare their sequence 

similarity, conserved domains, and protein structures. NCBI gene sequences were accessed 

and aligned using MEGA 12, and phylogenetic reconstruction was performed. Similarity-

based clustering was observed, with TP53 and ATM grouped according to their roles in 

DNA damage response, and TNF and IL-6 grouped based on cytokine-mediated immune 

function. APC showed distinct sequence divergence, consistent with its unique role in Wnt 

signaling and in preventing colorectal cancer. Conserved domain prediction with the NCBI 

CDD tool confirmed the presence of functionally important regions in all five proteins, and 

protein translation by ExPASy and BLASTp showed similarity to human cancer proteins 

with known functions. 3D protein models provided structural details about possible 

mutation sites. These findings illustrate that, despite differences in their biological 

functions, these genes share functional similarities that can be leveraged to identify early 

cancer and target treatment. This synergy illustrates the utility of in silico resources in 

cancer genomics and underscores the need for further investigation of multi-gene 

therapeutic and diagnostic methods. 

Keywords: Psychoactive, stress-related symptoms genetically, caffeinism, cognitive 

function, brain's adenosine neurotransmitter 

1 Introduction 

The most commonly ingested psychoactive chemical worldwide is caffeine (1, 3, 7- 

trimethylxanthine), a natural alkaloid and central nervous system (CNS) stimulant of the 

methylxanthine class. Coffee is the most popular beverage that includes caffeine. It is 

consumed more often and has a higher caffeine content than most other beverages. (Isa et al., 

2021). While chocolate and other foods containing cocoa contribute less caffeine to the diet, tea, 

carbonated soft drinks, and energy drinks are the main sources of caffeine consumption 
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(Cholewa et al., 2023). Research has shown that caffeine is a psychoactive substance that can 

either produce or exacerbate anxiety and other symptoms associated with stress in a number of 

ways (Marmorstein, 2016; Isa et al., 2021). Caffeine is used by different groups for different 

purposes. For instance, physicians and surgeons use it to increase alertness and decrease 

fatigue, athletes use it to improve their physical performance, and young adults use it to boost 

their energy levels, for taste, as part of social gatherings, or to improve their appearance 

(Jahrami et al., 2020). In adults with generalized anxiety disorder, caffeine use has been linked 

to elevated anxiety levels. On the other hand, caffeine users also frequently report higher levels 

of behavioral benefits, such as increased arousal and alertness. Caffeine is extensively utilized as 

an energy source since it is readily available (Bertasi et al., 2021). Adults in the United States 

of America typically take in 179 mg of caffeine a day, which is equal to two cups (100 mg/240 

mL) of ground coffee. One of the most popular beverages in the world, coffee has a significant 

long term health impact. The Washington Post (2015) reports that 2 billion cups of coffee are 

consumed daily worldwide. (Lieberman et al., 2018). It is believed that caffeine works through 

a number of mechanisms, including adenosine receptor antagonism, phosphodiesterase 

inhibition, intracellular calcium release, and benzodiazepine receptor antagonism. Additionally, 

it has been reported that caffeine alters women's estrogen levels (Jee et al., 2020). The 

stimulatory antagonism of methylxanthines at the level of adenosine receptors is one of three 

ways that caffeine acts on the central nervous system to produce a psychostimulant effect (Liu 

et al., 2024). The adenosine system is made up of four receptors: A1, A2A, A2B, and A3. At 

normal physiological levels, A1 and A2A bind to caffeine with high affinity and reversibly. 

The prefrontal cortex, amygdala, and hippocampal regions are home to the majority of 

adenosine receptors (Liu et al., 2024). Depression has drawn a lot of attention as a prevalent 

mental illness and a major contributor to disability (Alimyar et al., 2024). Depression has 

become a global public health concern due to its steadily rising incidence in recent years. 

Caffeine is frequently found in coffee and tea, two of the most consumed drinks worldwide 

(Torabynasab et al., 2023). Because it alters dopaminergic transmission and promotes serotonin 

release, caffeine may be linked to depression. Tea contains neuroprotective substances such 

polyphenols and L-theanine in addition to caffeine (Torabynasab et al., 2023). In most nations 

worldwide, coffee consumption is also a significant aspect of office culture. Caffeine use, 

however, can potentially have a number of negative effects. Anxiety, nausea, tremors, 

nervousness, muscular spasms, rambling, and disorientation are all side effects of caffeine 

(Erdős, 2023). Caffeine consumption is significantly influenced by genetic variables. Genetic 

factors contribute to individual variances in sensitivity to the effects of caffeine. There are 

possible negative psychological and physical repercussions linked to caffeine use (Czajkowski 

et al., 2021). Caffeine, for instance, is not recommended for people with anxiety, sleeplessness, 

urine incontinence, or gastrointestinal issues. It is also linked to weakness when used during 

pregnancy (Abdoli et al., 2024). Regularly consuming large amounts of coffee (more than 300 

mg) has been demonstrated to produce mood fluctuations, anxiety, and a delay in the recovery 

process for bipolar individuals. Even those who have never experienced manic episodes or 

psychotic symptoms before can develop caffeine consumption disorder (Ágoston et al., 2018). 

Additionally, some caffeine users develop a dependence on the drug and exhibit deprivation and 

withdrawal symptoms (Abdoli et al., 2023). 

1.1 General Psychotropic Effects of Caffeine 

Due to its "mental activating" qualities, caffeine boosts energy and alertness while decreasing 

drowsiness and exhaustion. In certain conditions, such as early in the morning, when sleep is 

lacking, or when continuous effort is required, these benefits are very noticeable and help to 

improve performance. Higher doses of caffeine, particularly in sensitive people, can cause 

symptoms of a condition known as "caffeinism," which mimics the clinical picture known 

as mixed mood state (Gilliland & Andress, 2022). These symptoms include anxiety, 

restlessness, nervousness, dysphoria, insomnia, excitement, psychomotor agitation, and 
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rambling flow of thought and speech (Greden, 2021). However, withdrawal effects from 

caffeine might include headache, drowsiness or exhaustion, anxiety, and depression (Grosso et 

al., 2016). These symptoms can peak 12 days after stopping caffeine use and last for a week 

(Agritelley & Goldberger, 2021). Withdrawal symptoms, a persistent need to reduce or regulate 

consumption, and tolerance are all signs of clear caffeine dependence in some people. 

Increased cerebral blood velocity, elevated EEG theta, and lower beta 2 power are all 

associated with abstinence (Sigmon et al., 2023). Caffeine therefore, has a "therapeutic 

window" of psychostimulant qualities that may be beneficial and mild to moderate reinforcing 

effects. Caffeine is obviously free of significant adverse effects on performance, social 

adjustment, and health when compared to other medications that have the potential to cause 

dependence (Clark et al., 2019). Regarding mental health specifically, caffeine consumption 

was not a causative factor but rather a moderate risk factor for a variety of psychiatric and drug 

use problems in the general population (Kendler et al., 2017). Both coffee consumption and the 

risk for mental illnesses appear to be predisposed by genetic factors, most likely inherited in 

nature. Notably, when the study design supports the reversal of short-term withdrawal, which 

has not been reliably controlled for in many trials, the benefits of caffeine are emphasized. 

Studies using low amounts of caffeine (50_100 mg) indicate that withdrawal reversion accounts 

for the majority of effects in frequent users. Other research, however, found that caffeine had a 

substantial impact on mood, performance, and alertness in participants who were not 

experiencing caffeine withdrawal from either long-term abstinence or continuous caffeine 

usage (Lara, 2010). Furthermore, a recent study discovered that at 150 mg, but not at 50 mg, 

caffeine caused greater energy, vigor, and arousal as well as decreased weariness in mild, 

nondependent users (mean 116 mg/week). With 450 mg, anxiety rose, but not with 150 or 50 mg. 

In contrast to amphetamine, caffeine did not produce the reinforcing effects of "liking" and 

"wanting more" at any dose. In contrast to continued usage of lesser amounts over a longer 

period of time, the effects of caffeine have primarily been researched utilizing a single big dose 

as shown in Table 1. Nevertheless, Brice and Smith (2002) discovered that the mood and 

performance improvements following a 200 mg dose were also present following four doses of 

65 mg administered at hourly intervals (Lara, 2010). 

 

Table 1: General Psychotropic Effects of Caffeine 

 

Aspect Key Points Reference 

Stimulant effects 
Increases energy, alertness, and performance; reduces 

drowsiness and fatigue. 
Greden (2021) 

High-dose effects 

(caffeinism) 

Anxiety, restlessness, nervousness, insomnia, dysphoria, 

agitation, and rapid speech/thoughts. 
Greden (2021) 

Withdrawal 

symptoms 

Headache, fatigue, drowsiness, anxiety, and depression; 

symptoms typically peak within 1–2 days and may last up to 

one week. 

Agritelley & 

Goldberger (2021) 

Dependence signs 
Tolerance, craving, difficulty reducing intake; EEG and 

cerebral blood flow changes during abstinence. 

Sigmon et al. 

(2023) 

Therapeutic 

window 

Mild to moderate psychostimulant benefits with limited 

adverse effects compared with other addictive drugs. 

Kendler et al. 

(2017) 

Mental health risk 
Moderate risk factor but not a direct cause of psychiatric 

disorders. 

Kendler et al. 

(2017) 

Genetic influence 
Genetic factors may predispose individuals to both coffee 

use and mental illness risk. 
Lara (2010) 

Low dose (50–100 

mg) 

Effects are primarily due to the reversal of withdrawal 

symptoms 
Lara (2010) 

Moderate dose Increased energy, vigor, and alertness; reduced fatigue. Lara (2010) 
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Aspect Key Points Reference 

(150 mg) 

High dose (450 

mg) 
Increased anxiety. Lara (2010) 

Dosing pattern 
Smaller repeated doses (e.g., 4 × 65 mg) also improve mood 

and performance, similar to one large dose 
Lara (2010) 

2 Specific effects of caffeine 

Mood and mood disorders both internalized symptoms like sorrow, anhedonia, apathy, and 

anxiety as well as externalized expressions like excessive activity, euphoria, impatience, and 

highly pleasure-oriented behavior are components of both healthy and abnormal mood. Overall, 

it has been demonstrated that modest dosages of caffeine can both prevent mood symptoms and 

cause mood alterations, especially at higher doses (Childs et al., 2008). Although greater 

quantities of caffeine typically more than 300 mg have historically been thought to cause 

anxiety, there is little evidence linking caffeine use to anxiety or anxiety-related characteristics. 

In addition to dosage, individual factors like genetic background, caffeine preference, and the 

existence of certain anxiety disorders all affect the anxiogenic action of caffeine. Researchers 

have looked into the genetic underpinnings of caffeine's anxiogenic effects (Hohoff et al., 

2009). Compared to the other genotypic groups, people with the 1976T/T genotype for A2A 

adenosine receptors reported higher increases in anxiety following caffeine administration. 

among the Western population, this genotype (also known as 1083 C>T) was linked to lower 

caffeine intake, panic disorder, and blood injury phobia but not among Asians (Hohoff et al., 

2009). Caffeine's strong anxiogenic effects appear to be limited to those who are at least 

predisposed to certain anxiety disorders, and they are impacted by higher levels of 

psychopathology as well as genetic and ethnic characteristics. When it comes to preference, 

people who prefer caffeine pills over placebo typically report stimulant and "positive" mood 

effects, while people who select placebo typically attribute unpleasant symptoms (such as 

increased anxiety and dysphoria) after taking caffeine (Masdrakis et al., 2008). Similarly, 

whereas caffeine raised the self-rated alertness of both caffeine consumers and nondrinkers, it 

only significantly affected psychomotor performance, mood, and motivation in caffeine 

consumers. Caffeine dosages of 50_100 mg are typically enough to produce mood effects, 

while some people can still detect the effects of 20_30 mg. The perceived effects of caffeine are 

influenced by the presence of particular anxiety disorders, as shown in Table 2. Prior research 

has indicated that individuals with panic disorder and generalized anxiety disorder are more 

susceptible to the anxiogenic effects of high doses of coffee (usually greater than 400 mg) 

(Nowaczewska et al., 2020). These findings were expanded in more recent research to include 

first degree relatives of patients with panic disorder as well as individuals with performance 

social anxiety disorder, but not generalized social anxiety disorder. Additionally, nonspecific 

general psychopathology is much higher in individuals with panic disorder who experience 

panic attacks brought on by caffeine (Silverman et al., 2019). On the other hand, small amounts 

of caffeine can also improve mood and reduce anxiety in people. About 10% of participants 

with a moderate daily intake (mean 235 mg per day) may see an increase in anxiety and 

depression ratings after quitting caffeine for a few days, and roughly 50% of volunteers may 

experience headaches as a result (Silverman et al., 2019). Compared to a working group, the 

nonworking population in this study may have higher base line levels of depression, which 

would likely make it easier to detect this effect. In terms of suicide, higher consumption of tea 

and coffee was linked to a decreased risk (relative risk per cup of coffee per day = 0.87, 95% CI 

= 0.77 to 0.98). Additionally, moderate coffee use (2_6 cups per day) was found to be 

significantly associated with an increased risk of suicide (KawachiI et al., 2019). But according 

to another study, caffeine and suicide have a J shaped a connection. Suicide rates were shown to 

be reduced at low and moderate dosages, but they were significantly higher among individuals 
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who drank eight or more cups of coffee per day. The response tendency to better performance 

in people who consistently consume 400 mg of caffeine per day resembles this pattern 

(Schwartzhaupt et al., 2019). The fast-acting antidepressant effects of sleep deprivation have 

been suggested to be mediated via adenosine. If this were the case, caffeine could be 

detrimental to depressed patients on such medications. However, taking 150 mg of caffeine 

three times overnight did not make people feel happier the next day. Caffeine deprivation and 

mental health (Schwartzhaupt et al., 2019). The sole effect that was noted was a lack of 

decreased energy during sleep deprivation, which suggests that caffeine's therapeutic 

antidepressant effects may not entail adenosine and that caffeine consumption may facilitate 

patients' ability to withstand sleep deprivation (O'Callaghan et al., 2018). Caffeine may cause 

mania, according to a few case studies, and excessive caffeine use may make it more difficult 

for people with bipolar disorder or manic type mood episodes to recover. (Lara, 20101). These 

findings are consistent with its antidepressant and psychostimulant properties. Caffeine can raise 

elation in healthy volunteers at 250 mg and irritation at higher dosages (500 mg), which is 

relevant to mania. Furthermore, a transversal design of this study and the absence of genetic 

control make it impossible to establish causality, but high coffee consumption was linked to 

suicidal behavior in bipolar illness patients (Lara, 2010). Low to moderate consumption of 

caffeine is considered safe for the majority of individuals and may help reduce depressed 

symptoms. But further research is required on this subject. In conclusion, coffee may help 

people with mood and anxiety problems who are depressed or low on energy, but it may hurt 

some hypersensitive patients who have panic and/or performance anxiety disorder, as well as 

people with bipolar illness. However, complete abstinence may be harmful to those with main 

depressive symptomatology and is unlikely to produce a meaningful improvement in those with 

low to moderate caffeine intake (Lara, 2010). Impact on Sleep, Anxiety, and Hydration and 

Withdrawal Symptoms. Caffeine use later in the day can increase sleep latency and lower the 

quality of sleep, as is predicted from its effects on fatigue. Furthermore, caffeine can cause 

anxiety, especially in sensitive individuals, such as those with anxiety or bipolar illnesses, and 

at high dosages (>200 mg per occasion or >400 mg per day). Caffeine's effects on anxiety and 

sleep vary greatly from person to person. Variants in the adenosine receptor gene and variations 

in the rate of caffeine metabolism could be the cause. 

Table 2: Specific Effects of Caffeine 

Aspect Key Points Reference 

Mood effects 
Low to moderate doses improve mood and relieve 

depressive symptoms; high doses may alter mood. 
Hohoff et al. (2009) 

Anxiety 
High doses (>300–400 mg) may increase anxiety, especially 

in sensitive individuals. 
Hohoff et al. (2009) 

Genetic influence 

The ADORA2A (1976T/T genotype) is associated with 

greater caffeine-induced anxiety and lower habitual caffeine 

intake. 

Hohoff et al. (2009) 

Dose response 
Approximately 50–100 mg is sufficient for mood 

enhancement; some individuals respond to 20–30 mg. 

Nowaczewska et al. 

(2020) 

Vulnerable 

groups 

Individuals with panic disorder, generalized anxiety 

disorder, or social performance anxiety may be more 

sensitive to caffeine’s anxiogenic effects. 

Silverman et al. (2019) 

Withdrawal mood 

effects 

Abrupt cessation of caffeine may increase anxiety, 

depression, and headache. 
Silverman et al. (2019) 

Depression risk 
Regular low-to-moderate caffeine intake is associated with 

a lower risk of depression. 
Kawachi et al. (2019) 

Suicide risk 

Low-to-moderate caffeine intake may be protective, 

whereas very high intake exhibits a J-shaped or increased 

risk relationship. 

Kawachi et al. (2019); 

Schwartzwap et al. (2019) 
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Aspect Key Points Reference 

Mania/Bipolar 

disorder 

High doses may trigger irritability or manic symptoms in 

individuals with bipolar disorder. 
Lara (2010) 

Sleep effects 
Delayed sleep onset and reduced sleep quality, particularly 

when caffeine is consumed later in the day. 
Nehlig (2025) 

Hydration 
Moderate caffeine intake (≤400 mg/day) does not impair 

hydration. 
Nehlig (2025) 

Withdrawal 

symptoms 

Headache, fatigue, reduced alertness, and depression; 

symptoms typically peak within 1–2 days and may last up to 

9 days. 

Nehlig (2025) 

 

2.1 Neurologic Diseases 

Coffee, Caffeine, and Health: A correlation between Parkinson's disease risk and caffeine 

consumption. Parkinson's disease is not linked to decaffeinated coffee use, indicating that 

caffeine, not other coffee ingredients, is the cause of the unfavourable relationship. Caffeine 

also prevents Parkinson's disease in animal studies, presumably by antagonising the adenosine 

A2A receptor, thereby inhibiting nigrostriatal dopaminergic neurotoxicity and 

neurodegeneration. In numerous cohorts in the US and Europe, coffee and caffeine use have 

also been linked to lower rates of depression and suicide85. However, these results might not 

hold true for people who consume very large amounts of these substances (≥8 cups per day). 

Coffee drinking has not been reliably linked to an increased risk of Alzheimer's or dementia 

(Larsson & Markus, 2018). 

2.2 Cancer and Liver Diseases 

The beverage coffee, Caffeine, and Health: A relationship between caffeine intake and the risk 

of Parkinson's disease. The fact that decaffeinated coffee use is not associated with Parkinson's 

disease suggests that caffeine, not other coffee constituents, is the source of the negative 

association. In animal research, caffeine also prevents Parkinson's disease, most likely by 

preventing adenosine A2A receptor antagonism, which prevents neurodegeneration and 

nigrostriatal dopaminergic neurotoxic effects. Coffee and caffeine use have also been 

associated with lower incidence of depression and suicide in a number of cohorts in the US and 

Europe. However, those who take very high amounts of these substances (≥8 cups per day) 

may not experience these effects. Coffee consumption has not been consistently associated with 

a higher risk of dementia or Alzheimer's disease (Larsson & Markus, 2018). There is no 

evidence linking coffee and caffeine use to a higher risk of developing cancer or dying from it. 

A somewhat lower risk of melanoma, nonmelanoma skin cancer, breast cancer, and prostate 

cancer is linked to coffee drinking. Coffee drinking has been found to have stronger negative 

correlations with the incidence of hepatocellular carcinoma and endometrial cancer. While the 

correlations between caffeinated and decaffeinated coffee and endometrial cancer are 

comparable, the correlation between caffeinated coffee and hepatocellular carcinoma seems to 

be stronger. Other elements of liver health, such as decreased levels of enzymes indicative of 

liver damage and a decreased risk of liver fibrosis and cirrhosis, have also been consistently 

linked to coffee. (Van Dam et al., 2018). Because adenosine stimulates tissue remodeling, 

including collagen synthesis and fibrinogenesis, caffeine may inhibit adenosine receptors, so 

preventing hepatic fibrosis. According to a randomized study, drinking caffeinated coffee lowers 

liver collagen levels in hepatitis C patients, caffeine suppresses hepatocarcinogenesis in animal 

models, and caffeine metabolites decrease collagen deposition in liver cells. Additionally, by 

enhancing lipid homeostasis and lowering oxidative stress, coffee polyphenols may offer 

protection against liver steatosis and fibrogenesis (Van Dam et al., 2018). 

2.3 Physiological Effects of Caffeine 
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Coffee and caffeine both have important physiological consequences. Coffee contains caffeine, 

a stimulant that increases alertness and improves focus by blocking the brain's adenosine 

neurotransmitter. Additionally, it increases the production of neurotransmitters that improve 

mood and cognitive performance, including as dopamine and norepinephrine. Blood pressure 

and heart rate can be momentarily elevated by caffeine. Caffeine consumption in moderation 

can improve performance and alertness. A significant source of caffeine, coffee also has other 

potentially health promoting substances such antioxidants and chlorogenic acids (Czchowski et 

al., 2024). Depending on the dosage, caffeine, a pharmacologically active drug, can have 

modest central nervous system stimulant effects. (Tearney, 2024). In this regard, caffeine is not 

unique; it is one of several food elements that have the ability to have pharmacological and 

physiological impacts. For instance, when caffeine is taken orally, it is quickly absorbed into 

bodily fluids and dispersed throughout the body in its "water phase" (blood, urine, etc.). 

Capsaicin, which is found in hot peppers, also produces the well-known burning sensation that 

frequently generates perspiration. On the other hand, consuming too much coffee or caffeine 

can lead to anxiety, jitters, stomach troubles, and insomnia. In order to profit from caffeine and 

coffee without experiencing negative side effects, it is crucial to consume them in moderation 

(Gaspar et al., 2024). 

3 Influence of Caffeine on Physical Performance 

Numerous studies have demonstrated the potential advantages of caffeine for athletes and 

active people, and its impact on physical performance is well-established (Szerej et al., 2024). 

Both the central nervous system and the muscular system are stimulated by caffeine. Caffeine 

can decrease perceived effort and exhaustion by inhibiting adenosine receptors in the brain, 

enabling people to exercise more intensely and for longer periods of time. It has been 

demonstrated that caffeine increases muscle contraction and strength, which improves 

performance in exercises like weightlifting and running. In order to save glycogen and 

postpone the onset of tiredness during endurance exercise, caffeine can enhance the 

mobilization and utilization of fat stores (Graham, 2020). Caffeine has dose dependent 

ergogenic effects; ideal dosages usually fall between 3 and 6 mg per kilogram of body weight 

(Searle, 2024). Caffeine is widely acknowledged as a safe and effective ergogenic aid for 

enhancing physical performance in a variety of athletic endeavors, although individual 

responses to the stimulant can vary and some people may experience side effects like 

jitteriness, an elevated heart rate, or gastrointestinal discomfort (Brice & Smith, 2002). 

3.1 Individual Differences in Caffeine Sensitivity 

The term "individual differences in caffeine sensitivity" refers to how people respond to 

caffeine, which varies with age, weight, metabolism, genetics, and overall health (Penolazzi, 

2021). Some people could need higher doses of caffeine to feel its effects, while others might 

need more to feel anything at all. Some people may be more sensitive to caffeine and experience 

stronger effects even with tiny amounts. Caffeine use should be avoided by persons who are 

pregnant, have health conditions, or are taking medication. (Yokomukai, 2022). To stay safe and 

reap the benefits without the risks, it's critical to understand your unique boundaries and how 

caffeine affects you. Caffeine sensitivity is largely determined by genetic factors, with specific 

genetic differences affecting the body's metabolism of caffeine (Yokomukai, 2022). Caffeine 

sensitivity can also be influenced by age, with younger people generally more sensitive than 

older people due to differences in liver function and metabolism. Because caffeine is distributed 

differently in the body depending on body weight and metabolism, sensitivity to caffeine can also 

be influenced by overall health and medical conditions. For example, people with anxiety 

disorders or gastroesophageal reflux disease (GERD) are more susceptible to the negative 

effects of caffeine, and people with liver disease, pregnant women, and infants have slower 

metabolism of caffeine (de Paula & Farah, 2021). 

Disadvantages of Caffeine to the Human Body 

Although coffee and caffeine have advantages, they can also have drawbacks. Excessive 
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caffeine intake, whether from coffee or other sources, can lead to issues including jitters, 

anxiety, headaches, and difficulty falling asleep. Additionally, it can worsen cardiac problems, 

increase blood pressure, and result in irregular heartbeats, particularly in those who already 

have heart disease. Additionally, pregnant women should exercise caution because excessive 

caffeine use might impact the development of the unborn child and increase the risk of 

miscarriage (Caton et al., 2012). Regularly using large amounts of caffeine might cause your 

body to become accustomed to requiring more to achieve the same effects, and if you abruptly 

reduce your intake, you may experience fatigue and irritability (Thayer, 2018). Some 

individuals may be especially susceptible to the negative effects of caffeine, such as those who 

suffer from anxiety, insomnia, or gastrointestinal problems. Since caffeine is essentially a 

stimulant and, like all stimulants and substances, abuse or overuse of caffeine can have 

negative effects, it may be harmful to a hypertensive who is under stress and takes it. Over 

500_600 mg of caffeine per day might have negative consequences like irritation, agitation, 

restlessness, insomnia, upset stomach, fast heartbeat, and muscular tremors (Caton et al., 2012). 

While moderate coffee and caffeine intake can be healthy for most people, it's important to 

watch how much you have and be aware of potential problems. Adults and adolescents 

engaging in endurance exercise, pregnant women, lactating women, children possibly divided 

by age group, and breastfed infants consuming caffeine via mother's milk are among the relevant 

population groups that experience adverse health effects from caffeine intake (Caton et al., 

2012). Effects of Caffeine on Gastrointestinal and Urinary Caffeine and coffee have an impact 

on the bladder and stomach, as shown in Figure 1. Caffeine, which is found in coffee, can raise 

stomach acid and cause heartburn in certain people. Additionally, some people may experience 

more frequent bowel motions as a result of it. While coffee and caffeine can have both positive 

and negative effects on the stomach and bladder, it's important to use them in moderation to 

avoid problems. Coffee has been linked to a lower risk of certain stomach and liver issues. 

However, caffeine's diuretic effect can cause more frequent urination, but regular coffee drinker 

softens become tolerant to this (Bird et al., 2024). Coffee and caffeine impact the stomach and 

bladder. Coffee contains caffeine, which in some people can increase stomach acid and result in 

heartburn. Furthermore, it may cause some people to have more frequent bowel movements. 

Although caffeine and coffee can affect the stomach and bladder in both positive and bad ways, 

it's crucial to consume them sparingly to prevent issues. Coffee consumption has been 

associated with a decreased risk of certain liver and gastrointestinal problems. Regular coffee 

drinkers typically develop tolerance to the diuretic action of caffeine, which can lead to 

increased frequency of urine (Bird et al., 2024). 

 
 

Figure 1: Representation of effects of caffeine on health 
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4 Conclusion 

Caffeine, a psychoactive chemical found in coffee, tea, and energy drinks, is the most 

commonly consumed substance globally. It can cause anxiety, stress-related symptoms, sleep 

issues, and alter estrogen levels. Caffeine consumption is influenced by genetics and is not 

recommended for individuals with anxiety, sleeplessness, or gastrointestinal issues. High doses 

can cause symptoms of "caffeinism" and withdrawal effects. Caffeine consumption is a 

moderate risk factor for psychiatric and drug use problems in the general population. Both 

caffeine and coffee have physiological effects, with caffeine increasing alertness and focus by 

blocking the brain's adenosine neurotransmitter and increasing neurotransmitter production, 

improving mood and cognitive performance. Caffeine boosts energy and alertness, improving 

performance in certain conditions. However, high doses can cause "caffeine’s, a mixed mood 

state. Withdrawal effects include headaches, drowsiness, anxiety, and depression. Clear 

caffeine dependence can be identified by withdrawal symptoms, a persistent need to reduce 

consumption, and tolerance. Abstinence is associated with increased cerebral blood velocity, 

elevated EEG theta, and lower beta 2 power. 
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