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Abstract: The widespread consumption of energy drinks has become common among
different segments of society, especially among young people, due to their association with
increased overall physical activity. The general effect of these drinks is attributed to their content
of active ingredients such as caffeine, various sugars, taurine, as well as some herbal extracts.

DNA Research Center, University
of Babylon, Hillah-Najaf Street,

Babylon state, 51001, Iraq This study aimed to evaluate the potential effects of energy drinks on liver enzymes and kidney

function. The study was conducted on 30 volunteers (24 males and 6 females). Information
about the participants was collected using a specially designed questionnaire to determine
whether they had any previous disorders affecting liver or kidney function, Blood samples were
collected from each participant two hours after consuming energy drinks. The samples were
transported in cooled containers to the Physiology Laboratory for serum separation and analysis.
The obtained results were statistically analyzed using SPSS software, and mean comparisons
were performed using the T-test, The results showed that most measured parameters were not
significantly affected by the consumption of energy drinks, except for urea levels, which were
significantly elevated.
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Conclusion: The findings suggest that the effects of energy drinks on liver and kidney cells and
functions may be cumulative. This indicates that excessive and acute consumption of these
beverages may have a negative impact on liver and kidney enzyme activity.
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Introduction

Energy drinks are defined as commercially available
beverages that are sold without a prescription. These drinks contain
high levels of caffeine (stimulants) [9, 10], and are marketed as
energy-enhancing products that improve mental alertness and
physical performance. They are widely available under various
brand names in markets, retail stores, and online platforms [1].

Excessive consumption of these beverages has been associated
with cases of acute liver damage and elevated levels of liver
enzymes, particularly AST and ALT [2]. In severe cases, the
degree of toxicity may necessitate liver transplantation and can
sometimes result in death. Despite these risks, uncertainty remains
regarding these beverages, as the specific components responsible
for liver injury have not yet been clearly identified. This is
especially notable given that caffeine is also present in other
commonly consumed stimulants such as soft drinks and coffee.
Furthermore, energy drinks differ in their caffeine concentrations
across brands and contain numerous additional ingredients,
including flavorings, various sugars, vitamins, minerals, amino
acids, as well as plant-based components and extracts, which are
believed to potentially contribute to liver and kidney damage [3].
Popular brands such as Tiger, Red Bull, Rockstar, and MIX
contain multiple compounds that may interact with one another in
terms of their effects and mechanisms of action. Some studies have
indicated that caffeine may increase the risk of kidney disease,
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elevate blood levels of urea and creatinine, and enhance sodium
excretion in urine. Other research has suggested a possible
association between increased body mass index (BMI) and
disturbances in certain biochemical markers, particularly liver
enzymes. Indeed, studies have reported a potential link between
elevated BMI and metabolic disorders, as well as impaired kidney
and liver function. An increased BMI is associated with fat
accumulation in the body, particularly visceral fat, including fat
deposition in the liver, leading to what is known as non-alcoholic
fatty liver disease (NAFLD) [4,5]. This condition contributes to
elevated concentrations of liver enzymes in the blood and may also
negatively affect glomerular filtration rate and overall kidney
function. Consequently, the risks associated with energy drinks
may be exacerbated by higher levels of consumption [6]. Given the
potential health hazards of these beverages, the present study aims
to provide a comprehensive review of their possible effects on the
critical functions of the liver and kidneys, The study aims the
potential effects of energy drinks on the vital functions of the liver
and kidneys.

Materials and Methods
Study Design and Sample Selection

A descriptive cross-sectional study was conducted on a
sample of donors. The study included 30 donors (24 males and 6
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females) who were randomly selected. The data of each participant
were recorded using a specially designed form prepared for this
purpose. The mean age of the participants was 22 years. A number
of participants were excluded after measuring blood glucose levels
and blood pressure[11, 12].

Blood Sample Collection

Blood samples were collected from each participant two
hours after consuming an energy drink to investigate the immediate
physiological changes in liver enzyme markers and kidney function
parameters, in order to evaluate the potential effects. The study was
conducted in February 2026.

Approximately 5 mL of venous blood was drawn from each donor
two hours after energy drink consumption using disposable
medical syringes. The blood samples were placed in gel tubes and
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centrifuged at 4000 rpm for 5 minutes to separate the serum. The
serum was then transferred into plain tubes and stored at —20°C
until analysis[13].

Biochemical Analysis

The study included measuring the activity of liver
enzymes (ALT, AST, ALP) and kidney function parameters,
including urea and creatinine, using an automated biochemical
analyzer (full auto) from Mindray (BS-230)[14, 15].

Statistical Analysis

Statistical analysis of the data was performed using the
SPSS software package.

Table (1): Distribution of the sample by gender and percentage

Gender No Percentage
Male 24 80%
Female 6 20%

Total 30 100

Table (2): Descriptive Statistics of AST (GOT), ALT (GPT), Urea, and Creatinine Levels After Energy Drink Consumption (N = 30)

Parameter NO Mean Std. Deviation
IAST (GOT) U/L 30 21.80 3.986
ALT (GPT) U/L 30 18.80 6.810
Urea (mmol/L) 30 25.73 2.778
Creatinine(mg/dL) 30 0.797 0.113

The result show in table (2) that the mean activity of AST
was 21.80 U/L and ALT was 18.80 U/L. These values fall within
the normal physiological range of these enzymes, indicating that
energy drink consumption did not exert an acute hepatocellular
effect at the time of intake. This may also suggest that moderate
consumption of energy drinks does not result in liver cell damage.
This finding is consistent with the results reported in study [40],
which indicated that cumulative liver cell injury is primarily
associated with excessive and irregular consumption of such
beverages, whereas moderate intake has no significant adverse
effect.

Regarding urea, the observed elevation above normal levels
may be attributed to the transient effect of energy drinks on renal
function, suggesting that the impact was temporary rather than
persistent. In contrast, creatinine levels remained within the normal
range, further supporting the notion that kidney function was not
significantly impaired. Since creatinine is a reliable indicator of
glomerular filtration, its normal level suggests the absence of any
substantial dysfunction in renal filtration, despite the observed
increase in urea.

Table (3): One-Sample T-Test Results Comparing Biochemical Parameters After Energy Drink Consumption with Upper Normal
Reference Values

Parameter Normal Value Mean difference T-Value P-Value
IAST 45 U/L 23.20 31.878 0.01
IALT 45 U/L 26.20 21.673 0.01
Urea 40(mmol/L) 14.27 28.125 0.01
Creatinine 1.4(mg/dL) 0.603 29.269 0.01

Table (3) presents the results of the one-sample t-test. All
measured parameters in the present study were within the normal
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physiological ranges. The presence of statistically significant
differences does not necessarily indicate pathological effects;
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rather, it reflects that the observed values were significantly lower
than the upper reference limits. The negative mean differences
further indicate that the values are far below levels associated with
potential pathological impact of energy drink consumption.

These findings may be influenced by certain study

limitations, including the relatively small sample size and the
absence of a control group for direct comparison. In this study, the
normal reference values were used as the comparator instead of an
independent control group, which may limit the strength of the
conclusions [7].

Recent studies have indicated that elevated liver enzyme

activity and renal dysfunction are typically associated with
excessive and unregulated consumption of energy drinks.
However, at moderate or low intake levels, no significant effects
on enzyme activity are generally observed. Nevertheless, their
cumulative impact in the body may, over time, ultimately lead to
adverse health effects[8].

Conclusion

1.

No changes in liver enzyme levels were observed two
hours after energy drink consumption.

The results showed no impairment in creatinine levels,
indicating normal glomerular filtration.

The observed increase in urea levels may be attributed to
the high caffeine content of energy drinks and
insufficient water intake.

The one-sample t-test demonstrated that all values were
below the upper normal reference limits, despite the
presence of statistically significant differences, indicating
the absence of pathological effects.

Overall, the findings suggest that moderate consumption
of energy drinks does not lead to significant disturbances
in liver and kidney function in healthy individual.
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