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ABSRTACT

Kidney disease is a public health concern, and the use of energy drinks can negatively impact kidney health. This study assessed the impact of energy
drink intake on kidney function among college students. A total of thirty (30) healthy males aged between 18 and 26 years were randomly chosen for
the research and separated into two groups: Group A (consumers of fearless energy drink (FED), n=15) and Group B (consumers of predator energy
drink (PED), n=15). Group A subjects received one bottle of FED (500 ml) each, while Group B individuals received one bottle of PED (400 ml) four
times per week for twenty-eight days before their regular breakfast. VVenous blood samples of 5 milliliters (5 mL) each were collected from participants
on days 0, 14, and 29, respectively, and then analyzed following an overnight fast to estimate plasma creatinine (CRT), urea, uric acid (UA), and
electrolyte levels using standard laboratory methods. Results showed the plasma creatinine, UA, Na*, and Ca?* levels were variably altered at 2 weeks
and 1 month post-PED consumption than at baseline (p = 0.001), respectively. At 2 weeks after FED consumption, plasma creatinine levels were
significantly lower (63.27+19.68 vs 82.73+9.10; p=0.006) and UA levels were higher (214.33+39.64 vs 270.38+20.22; p=0.001) than at baseline, but
at 1 month after FED consumption, creatinine levels were higher (80.93+16.59 vs 63.27+19.68; p=0.025). Consumers of both PED and FED showed

significant changes in renal indices, which could have a deleterious impact on kidney health.
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Introduction

Kidney disease is a global public health issue affecting over
750 million people.! Chronic kidney disease (CKD) is a significant,
ubiquitous, and pervasive health condition whose incidence is steadily
increasing,? with over one million CKD patients dying each year.3*
Although the scope and impact of renal sickness are better understood
in developed countries, emerging research indicates that the burden of
kidney disease in developing countries is equivalent to, if not greater.®
CKD affects 10% of the world's population, and millions die each year
due to a lack of affordable treatment options.! Race, high blood pressure
(BP), male gender, obesity, hypertension, type 2 diabetes, smoking,
alcohol usage, familial history of CKD, aging, and lifestyle behaviors
such as dietary habits are all key risk factors for CKD.5®
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Importantly, the majority of these risk factors are changeable and can
be addressed to reduce the debilitating effects of renal disease.
Consuming energy drinks has been linked to a higher incidence of renal
disease in youth. %10

Energy drinks, defined as caffeine-rich beverages, are believed to
enhance energy, physical and athletic performance, and mental
alertness. Caffeine, guarana, taurine, D-glucuronolactone, L-carnitine,
and vitamin B are all known to be included in most energy drinks in
varying amounts **” and may act individually or synergistically to
produce diverse effects that may harm the kidneys.8!° Energy drinks
should be avoided in young people's diets due to their stimulant
effects.’ Caffeine use and its consequences on human health are thus
crucial problems for both scientists and the general public. Currently,
there are considerable concerns about the safety of these items. There
have been numerous reports of detrimental health consequences from
energy drinks, especially on kidney function.10. 20-22

This study included renal biomarkers such as urea, creatinine, uric acid,
and electrolytes, which are commonly examined in the blood to
establish renal function status.”® The kidneys produce blood urea
nitrogen, ?*a main nitrogenous end product of protein and amino acid
catabolism,? as well as creatinine,?* a breakdown product of creatine
phosphate in muscle. Elevated levels of these biomarkers indicate
renal impairment. 2+ 2

Energy drink consumers have been found to have increased creatinine
and urea levels.® ° Plasma creatinine and urea levels remain critical
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indications of kidney disease. Previous research has found that energy
drinks have a deleterious impact on kidney health in both humans and
animals.® 10 20 22 Despite this, there have been few studies on the
influence of energy drinks on renal function. Consequently, this study
examined the effects of Predator and Fearless energy drinks on kidney
function among students at Nnamdi Azikiwe University, Nnewi
campus.

Materials and Methods

Study design and participant recruitment

This pre-post study, evaluated the impact of various energy beverages
on kidney function among students at the College of Health Sciences in
Nnewi, Anambra State, Nigeria. A total of thirty (30) healthy male
participants, aged between eighteen (18) and thirty (30) years, were
randomly selected for this research and divided into two groups: group
A (consumers of Fearless energy drink) and group B (consumers of
Predator energy drink), with each group consisting of fifteen male
participants. The study methodology was thoroughly described to each
subject in order to obtain their consent to participate. Each participant
was instructed to refrain from consuming any caffeine-containing
products, including tea, chocolate, cola beverages, energy drinks, and
similar items, for two weeks. Following that, for twenty-eight days,
individuals in group A received a 500 ml bottle of Fearless Energy
Drink, while those in group B were provided with a 400 ml bottle of
Predator Energy Drink four times a week (on Tuesdays, Thursdays,
Saturdays, and Mondays) before their morning meals. Venous blood
samples of 5 milliliters (5 mL) each were collected from participants on
days 0, 14, and 29, respectively, and then analyzed following an
overnight fast to estimate plasma creatinine (CRT), urea, uric acid
(UA), and electrolyte (sodium, potassium, chloride, bicarbonate and
calcium) levels using standard laboratory methods. Data on the
respondents' age, health background, and dietary habits were collected
through a standardized questionnaire.

Study Area

The pre-post study was conducted at the College of Health Sciences,
Nnamdi Azikiwe University, located in the Okofia area of Nnewi town
(June-August, 2021).

Inclusion criteria

The subjects involved in the research were male students from the
College of Health Sciences, Nnewi, aged from 18 to 30 years, who were
considered to be in good health.

Exclusion criteria

This research did not include smokers, individuals with alcohol
dependency, those who have existing health conditions (like kidney
disease, diabetes, hypertension, or cardiovascular problems), or
participants using diuretics.

Ethical consideration

The ethics committee at Nnamdi Azikiwe University’s Faculty of
Health  Sciences and Technology approved this  study
(NAU/FHST/2021/MLS20) in line with the ethical guidelines for
research involving human subjects.

Informed consent

Before the start of the investigation, subjects provided written informed
consent. Participants were allowed to withdraw from the study at any
time, and their data were treated with maximum confidentiality.

Collection of blood samples
After 10-12 hours of fasting, aseptic venipuncture was performed to
collect 5 mL of venous fasting blood from the antecubital vein of each
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participant using a plastic syringe, ensuring minimal stasis, and
transferred into a lithium heparin container. It was then centrifuged at
4000 rpm for 5 minutes, and the plasma was separated and used for
analysis of biochemical parameters (creatinine, urea, uric acid, and
electrolytes) using the standard laboratory method. Samples that were
not analyzed immediately were stored frozen (-20°C).

Laboratory Methods

The plasma sodium, potassium, chloride, bicarbonate, and calcium
levels of the participants were measured using an ion-selective electrode
(ISE) on an Audicom electrolyte analyzer AC9000 series, model
AC9900 from China. The plasma urea level was determined using urea
reagents according to the Urease-Berthelot's urea procedure, as
described by.?” In addition, plasma creatinine levels were determined
using the Jaffe-Slot alkaline pirate creatinine method described by %’
using creatinine reagents, while the Uricase method, which uses a uric
acid reagent as described by %8, was used to determine the levels of uric
acid. The urea, creatinine, and uric acid reagents were obtained from
Spectrum (Hannover, Germany), and quantification was done using a
Biobase-EL 10A ELISA Plate Reader. Centrifuges were used for
plasma separation, spectrophotometers for biochemical analysis, and
IBM SPSS version 26.0 for data analysis.

Statistical Analysis

The data were evaluated employing the Statistical Package for the
Social Sciences (SPSS) version 26.0. Results were presented as mean +
standard deviation (SD), and the paired Student's t-test was utilized for
statistical analysis. A significance level of p < 0.05 was established.

Results and Discussion

The mean + SD of the subjects' plasma levels of creatinine, urea, and
uric acid at baseline, two weeks, and one month after consuming energy
drinks are compared in Table 1. Two weeks after consuming predator
energy drinks, the mean plasma creatinine level was significantly
decreased than at two weeks after consuming fearless energy drinks
(63.27 +£16.05 vs 82.73 +9.10; p=0.001). After two weeks of consuming
predator energy drink (63.27+ 16.05 vs 84.20 +14.03; p=0.001) and
fearless energy drink (63.27 £19.68 vs 82.73+ 9.10; p=0.006), the mean
plasma creatinine levels were statistically significantly lower than their
baseline levels (63.27+ 16.05 vs 84.20 +14.03; p=0.001). However,
after consuming predator energy drinks for a month, the mean plasma
creatinine level significantly increased compared to baseline (89.33
+16.36 vs 84.20 +14.03; 0.000). Also, the plasma creatinine level was
significantly increased in both predator (89.33 £16.36 vs 63.27 +16.05;
p=0.001) and fearless (80.93 +16.59 Vs 63.27 £19.68; p=0.025) energy
drink consumers after one month than at two weeks post consumption
(89.33 £16.36 vs 63.27 £16.05; p=0.001).

However, when the mean plasma urea levels of the participants tested
were compared between the different groups studied (p>0.05), no
significant differences were observed (table 1). When predator energy
drinks were consumed for two weeks, the mean plasma uric acid level
was significantly decreased than when fearless energy drinks were
consumed (220.40+29.21 vs 270.38+ 20.22; p=0.001). In comparison
to baseline measurements, the plasma uric acid levels showed a
significant decrease after two weeks of consuming predator
(220.40+29.21 vs 272.40+28.14; p=0.001) and fearless (214.33+39.64
vs 270.38+20.22; p=0.001) energy drinks (refer to Table 1). There was
no significant difference in any of the other paired-wise comparisons
(p>0.05).

Table 2 compares the electrolyte profile levels of the participants
before, two weeks after, and one month following the consumption of
predator and fearless energy drinks. After two weeks of consuming
predator energy drinks, the mean plasma sodium content was
significantly decreased than it was before using fearless energy drinks
(129.83 £10.91 vs 138.81+1.45; p = 0.02).
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Table 1: The mean + SD of the subjects' plasma levels of creatinine, urea, and uric acid at baseline, two weeks, and one month after
consuming energy drinks.

Variables Creatinine (umol/L) Urea (mmol/L) Uric acid (umol/L)
A) Before consumption:
1) Fearless energy consumers (n=15) 82.73£9.10 3.77£ 143 270.38+ 20.22
2) predator energy consumers (n=15)
84.20+ 14.03 3.76+1.21 272.40+28.14
B) After 2 weeks’ consumption:
3) Fearless energy consumers (n=15) 63.27+ 19.68 4.12+1.16 214.33+39.64
4) predator energy consumers (n=15)
63.27+ 16.05 4.19+1.03 220.40+29.21
C)After Imonth consumption:
5) Fearless energy consumers (n=15) 80.93+ 16.59 4.41+1.01 328.73+43.17
6) predator energy consumers (n=15)
89.33+16.36 4.25+£0.68 213.80+24.17
1 V2 (p-value) 0.74 0.99 0.82
3 V4 (p-value) 1.00 0.86 0.64
5V 6 (p-value) 0.17 0.61 0.31
1V 4 (p-value) 0.001* 0.32 0.001*
2V 4 (p-value) 0.001* 0.28 0.001*
1V 5 (p-value) 0.84 0.38 0.10
2V 6 (p-value) 0.001* 0.83 0.43
1V 3 (p-value) 0.006* 0.48 0.001*
1 V 6 (p-value) 0.23 0.18 0.48
3 V 6 (p-value) 0.71 0.13 0.62
3 V5 (p-value) 0.025* 0.39 0.32
4V 6 (p-value) 0.001* 0.20 0.44

*Statistically significant with a p-value less than 0.05

Additionally, compared to baseline values (138.81+1.45), there were
significant decreases in plasma sodium content at 2 weeks (129.83
+10.91; p = 0.006) and 1 month (136.14+2.73; p = 0.03) after
consuming predator energy drinks. In contrast to two weeks of intake,
the plasma sodium level was significantly elevated following a month
of consuming predator energy drinks (136.14+2.73 vs 129.83+10.91;
p=0.001). Additionally, following one month of intake, the mean
plasma sodium concentration in predator energy drink users increased
significantly compared to the levels seen in fearless energy drink users
after two weeks (136.14+2.73 vs 130.94+14.44; p=0.003).

When compared to the baseline value, the plasma potassium
concentration was significantly decreased one month after using
fearless energy drinks (3.54+0.35 vs 3.56+0.42; p=0.001) (Table 2).
Other paired-wise comparisons between the tested groups did not show
significant differences (p>0.05).

One month after the intake of predator energy drinks, the plasma
chloride level was significantly increased (97.27 +2.08 vs 96.03 +9.88;
p=0.005) compared to the level observed after two weeks of consuming
fearless energy drinks (Table 2), whereas other paired comparisons did
not reveal any significant differences (p>0.05).

The plasma bicarbonate level showed a significant increase after two
weeks of consuming predator energy drinks (25.20 +1.26 compared to
24.00 +1.46; p=0.005), while other comparisons among the groups
studied did not reveal significant differences (p>0.05) (Table 2).

Following two weeks of predator energy drink consumption, the mean
plasma calcium level significantly decreased (2.10+0.18 versus
2.25%0.14; p=0.009), but after one month of usage, it increased
significantly (2.62+0.07 versus 2.25+0.14; p=0.001) compared to the
baseline values (Table 2).

Again, when comparing two weeks of fearless energy drink intake, the
plasma calcium level significantly increased after one month of predator
energy drink consumption (2.62+0.07 versus 2.16+0.18; p=0.001).
Furthermore, the plasma calcium levels among those consuming both
predator and fearless energy drinks were significantly increased after
one month of consumption than after two weeks (p<0.05) (Table 2).
This study evaluated the effect of consumption of energy drinks on
plasma urea, creatinine, uric acid, and electrolytes of College of Health
Science students in Okofia Nnewi, Nigeria.

Caffeine-containing energy drinks are commonly advertised as being
able to increase energy, reduce fatigue, improve focus, and improve
mental alertness. 2° Many students believe that drinking energy drinks
will help them achieve academic success. These and other potential
effects of these energy drinks entice many students. However,
widespread concern about the use and effects of caffeinated energy
drinks is growing, particularly among young adults such as college
students. Energy drink consumers could suffer from the unfavorable
impacts of energy drinks, including health problems, caffeine overdose,
and death.® Despite the dangers of energy drinks, they are nonetheless
widely consumed by college students, who utilize them to boost their
academic performance.

Two weeks after consuming predator and fearless energy drinks, the
plasma creatinine levels were found to be significantly decreased than
their baseline levels. Also, after using Predator energy drinks for a
month, the plasma creatinine levels were significantly increased than
baseline levels. Furthermore, both predator and fearless energy drink
users had significantly increased plasma creatinine levels after a month
of use compared to two weeks. These results imply that the effects of
energy drinks on the kidney may vary depending on the duration of
consumption.
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Table 2: The electrolyte profile levels of the participants before, two weeks after, and one month following the consumption of predator

and fearless energy drinks (mean+ SD).

* Statistically significant with a p-value less than 0.05.

Variables Na* (mmol/L) K* (mmol/L) CI- (mmol/L) Ca?"(mmol/L) HCO3 (mmol/L)
A) Before consumption:
1)Fearless energy consumers
(n=15) 138.62+2.11 3.56 £0.42 99.25 +1.64 2.23 +0.14 24.20 +£1.21
2)Predator energy consumers
(n=15) 138.81 +.1.45 3.56 +£0.31 99.62 £2.30 2.2540.14 24.00 +1.46
B) After 2 weeks’
consumption:
3)Fearless energy consumers 130.94 £14.44 3.54 +0.46 96.03 £9.88 2.16 £0.18 25.60 £1.55
(n=15)
4)Predator energy consumers 129.83 £10.91 3.57 +£0.70 94.91 £8.32 2.10 +£0.18 25.20+1.26
(n=15)
C)After Imonth consumption:
5)Fearless energy consumers
(n=15) 136.33 +1.73 3.54 +£0.35 97.71 £1.70 2.61 £0.08 24.93 +1.03
6)Predator energy consumers
(n=15) 136.14 +2.73 3.50+0.28 97.27 £2.08 2.62 £0.07 24.47 +1.55
1 V2 (p-value) 0.78 0.96 0.59 0.70 0.84
3 V4 (p-value) 0.81 0.91 0.74 0.45 0.70
5V 6 (p-value) 0.83 0.73 0.53 0.79 0.81
1 V 4 (p-value) 0.02* 0.94 0.49 0.63 0.69
2 V 4 (p-value) 0.006* 0.95 0.05 0.009* 0.012*
1 V5 (p-value) 0.46 0.001* 0.100 0.80 0.63
2V 6 (p-value) 0.03* 0.73 0.27 0.0010%* 0.36
1 V 3 (p-value) 0.06 0.85 0.22 0.22 0.80
1 V 6 (p-value) 0.51 0.68 0.27 0.38 0.55
3 V6 (p-value) 0.003* 0.75 0.005* 0.001* 0.90
3 V5 (p-value) 0.18 0.97 0.52 0.001* 0.78
4V 6 (p-value) 0.001* 0.29 0.44 0.003* 0.76

Plasma creatinine is a key indicator of kidney function, and high levels
are common in patients with renal illness or failure. Creatinine levels
were elevated in energy drink users in the past, which is consistent with
the current finding.®° Furthermore, multiple other publications in both
human and animal studies have shown the negative health
consequences of energy drink use on the kidneys, which is consistent
with our current report.?0-22

Surprisingly, there were no significant variations in mean plasma urea
levels in the participants evaluated before and after ingestion of an
energy drink. Urea is a metabolic waste product that is excreted in urine
by the kidneys. Kidney disease is linked to a decrease in urea excretion
and, as a result, a rise in blood urea concentration. Low-protein diets are
linked to lower urea synthesis and, as a result, lower plasma/serum urea
concentrations. This could account for the present urea levels found in
this study. This is in keeping with the reports of previous studies. -2
However, in contrast to the current finding, other similar previous

studies found significant changes in plasma urea levels in participants
after energy drink consumption. 333

Intriguingly, the plasma uric acid level was significantly lower two
weeks after the consumption of both predator and fearless energy
drinks. The poor purine diet usually taken by students may have
mediated this fall in plasma uric acid levels. Uric acid is the final
oxidation product of purine metabolism and is renally excreted.*®
Therefore, elevated serum uric acid levels are seen in patients with
reduced glomerular filtration rate (GFR). However, in recent years, it
has been proposed that uric acid itself plays a causal role in the
pathophysiology of chronic kidney disease and possibly in acute kidney
injury.® Uric acids are accumulated in the body due to increased
production, such as with cell death, intake of alcohol, or a purine-rich
diet.%" Also, a diet with excess sugar increases the serum uric acid level,
because the sugar component fructose causes increased uric acid
production. Otherwise, accumulation of uric acid is caused by decreased
elimination, which is the case when kidney function is diminished or
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when diuretics or other drugs are used. Our findings are similar to other
documented reports, which found that energy drinks did not produce
substantial changes in uric acid levels.> However, this stands in
contrast to the Khayyat et al. investigation, which discovered that
energy drinks raised blood urea and uric acid levels. 2 These
researchers claimed that caffeine raised urea, uric acid, and creatinine
by blocking A2A adenosine receptors, which led to interstitial
inflammation, elevated proteinuria, and detrimental alterations in renal
structure and function. 2 Poor renal function is often associated with
elevated blood levels of creatinine and uric acid.

While the mean plasma sodium levels showed a notable increase after
one month of consuming predator energy drinks compared to the levels
observed two weeks after consumption, the plasma sodium
concentration was significantly decreased after two weeks and one
month of consuming predator energy drinks compared to baseline
consumption.  Furthermore, the mean plasma sodium content was
significantly increased after using predator energy drinks for a month,
as opposed to two weeks after consuming fearless energy drinks. This
may be due to the caffeine content of these beverages. Caffeine has
diuretic characteristics and causes natriuresis, which results in
hyponatremia.®%4° Caffeine competes with adenosine receptors (AR),
which are G protein-coupled receptors found all over the body,
including the brain, heart, arteries, and kidneys. Caffeine enhances
glomerular filtration rate by counteracting the adenosine-mediated
vasoconstriction of renal afferent arterioles via type 1 AR during
tubuloglomerular feedback. %t Caffeine also inhibits Na (*) reabsorption
at the level of the renal proximal tubules, resulting in hyponatremia that
can be fatal if not treated. * A blood sodium concentration ([Na*])
below the normal reference range for the laboratory doing the test
(usually 135 mmol/L) is biochemically classified as hyponatremia.*243
Cerebral edema, seizures, coma, brainstem herniation, and neurogenic
pulmonary edema are among documented side effects of chronic
hyponatremia in humans.** The new result contradicts Mohammed's
study, which revealed no significant effect of energy drink intake on
blood electrolytes,® but it is consistent with other earlier research that
found a significant decrease in sodium levels after consuming energy
drinks. 3 Importantly, there was an interesting thing that happened in
this study that we will not overlook: the fact that the plasma sodium
level was later normalized at the end of the study (one month), pointing
to the possibility that energy drink use causes hyponatremia on a short-
term basis.

Moreover, a month after consuming fearless energy drinks, the plasma
potassium content was decreased than the baseline value. Nevertheless,
after a month of research, there were no discernible changes in the
consumption of predator energy drinks. The primary intracellular cation
is potassium (K+). Only around 2% (approximately 70 mEq) of the
body's total pool of 3,500 mEq is located in the intracellular fluid (ICF),
where concentrations vary between 3.5 to 5 mEg/Il. The remaining 98
percent (about 70 mEq) is found in the extracellular fluid (ECF), where
concentrations also range from 3.5 to 5 mEq/I.*> Potassium is essential
for the heart because low or high plasma potassium levels can cause
cardiac problems. Our recent findings indicate that there was no notable
change in plasma potassium levels after a month of consuming predator
energy drinks, which aligns with the findings of Mohammed.*?
Interestingly, following a month of consumption, there were no
significant alterations in plasma chloride and bicarbonate levels in both
fearless and predator energy drink consumers when compared to their
initial values, which aligns with findings from a comparable study.%?
Moreover, the mean plasma calcium level was significantly reduced
compared to the baseline measurement after two weeks of consuming
predator energy drinks; however, the plasma calcium level showed a
notable increase after one month of usage. Additionally, in comparison
to the results observed after two weeks of consuming fearless energy
drinks, the plasma calcium level increased significantly after one month
of using predator energy drinks. More so, after consuming predator and
fearless energy drinks for a month, the mean plasma calcium
concentrations were significantly increased than those after two weeks.
This could be due to the diuretic effect of the caffeine component of the
energy drink, which has been reported to alter calcium balance by
reducing renal calcium reabsorption and possibly by reducing intestinal
calcium absorption efficiency.*® Because it increases diuresis and
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urinary calcium loss, reduces intestinal absorption, and inhibits bone
mineralization, high caffeine consumption has been linked to
osteoporosis.*” The fact that the calcium level improved after a month
of consumption is significant, though the mechanism behind this is
unknown. It's possible, though, that another ingredient in the energy
drink, such as taurine, was responsible for the effect. 46

Conclusion

This study revealed significant changes in various renal indices in both
predator and fearless energy drink users, which could have a severe
impact on their kidney health. It is therefore critical to educate the
public about the detrimental effects of energy drinks on human health,
particularly renal function, through seminars and workshops. In
circumstances where total abstinence appears to be unachievable, there
is also a need for moderation of intake. Further studies with longer
duration that incorporate more recent biomarkers are needed to confirm
these findings and better understand the mechanisms underlying the
present results.

Conflict of interest

The authors declare no conflict of interest

Authors’ Declaration

The authors hereby declare that the work presented in this article is
original and that any liability for claims relating to the content of this
article will be borne by them

References

1. Kassebaum NJ, Arora M, Barber RM, Bhutta ZA, Brown J,
Carter A. GBD 2015 DALYs and HALE Collaborators.
Global, regional, and national disability-adjusted life-years
(DALYs) for 315 diseases and injuries and healthy life
expectancy (HALE), 1990-2015: a systematic analysis for
the Global Burden of Disease Study 2015. Lancet. 2016;
388(10053):1603-1658.

2. Kafeshani M. The relationship between chronic kidney
disease, uric acid, and dietary factors; an updated review. J
Renal Endocrinol. 2017; 3: e04.

3. Spasovski D. Renal markers for assessment of renal tubular
and glomerular dysfunction. J Nephropharmacol. 2013,;
2:23-25.

4. Tamadon MR, Ardalan MR, Nasri H. World kidney day
2013; acute renal injury; a global health warning. J
Parathyroid Dis. 2013; 1:27-28.

5. Hill NR, Fatoba ST, Oke JL, Hirst JA, O’Callaghan CA,
Lasserson DS. Global prevalence of chronic kidney disease
— a systematic review and meta-analysis. PLoS One. 2016,
11(7): e0158765.

6. Aghadavoud E, Nasri H, Amiri M. Molecular signaling
pathways of diabetic kidney disease; new concepts. J
Preventive Epidemiol. 2017; 2: e03.

7. Amiri M. On the occasion of world hypertension day 2017;
hypertension in hyperparathyroidism. Geriatrics Persia.
2017; 1: e02.

8. Nasri H. On the occasion of world hypertension day; high
blood pressure in geriatric individuals. J Ischemia and Tissue
Repair. 2017; 1: e01.

9.  Ahmed FF. The effects of energy drinks, drugs and hormones
that taken by the bodybuilding sportsmen on some liver and
kidneys functions in Kirkuk city. Tikrit J Pure Sci. 2017;
22(11):19-22.

10. Mohamad R, Andina P. The Comparison Effect of Energy
Drinks and Coffee on Creatinin Level in Rats. Intern J
Human and Health Sci. 2019; 3(4):231-234.

11. Seifert SM, Schaechter JL, Hershorin ER, Lipshultz SE.
Health Effects of Energy Drinks on Children, Adolescents,
and Young Adults. Pediatrics. 2011; 127: 511.

12. Higgins JP, Babu K, Deuster PA, Shearer J. Energy drinks:
A contemporary issues paper. Curr Sports Med Reports.
2018; 17:65-72.

318

© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Trop J Phytochem Pharm Sci, July 2025; 4(7): 314 - 319

Kutia S, Kriventsov M, Moroz G, Gafarova E, Trofimov N.
Implications of energy drink consumption for hepatic
structural and functional changes: a review. Nutr Food Sci.
2019; doi: 10.1108/NFS-08-2019-0260.

Smith AP. Caffeine and Caffeinated Energy Drinks.
Comprehensive Addictive Behaviors and Disorders. 2013,
1:777-785.

Gaspar S, Ramos F. Caffeine: Consumption and Health
Effects: In Principles of Addiction. Encyclopedia of Food
and Health. 2016; 1:573-578.

lheanacho MM, Analike RA, Meludu SC, Ogbodo EC, Onah
CE. Short-term energy drink consumption influences plasma
glucose, apolipoprotein B, body mass index and pulse rate
among students. Discoveries. 2022; 10(4): el159. doi:
10.15190/d.2022.18.

lhim AC, Nwanua MI, Ogbodo EC, Meludu SC. Effect of
Coffee Consumption on Blood Glucose and Lipid Profile
Levels in Male Students at Nnamdi Azikiwe University,
Nnewi Campus, Anambra State. J Med Lab Sci. 2019; 29 (2):
10-20.

Malinauskas BM, Aeby VG, Overton RF, Carpenter-Aeby T,
Barber-Heidal K. A survey of energy drink consumption
patterns among college students. Nutr J. 2007; 6(1):35-41.
Yacoub RAI, Luczkiewicz D, Kerr C. Acute kidney injury
and hepatitis associated with energy drink consumption: a
case report. J Med Case Reports. 2020; 14:23.

Greene E, Oman K, Lefler M. Energy drink-induced acute
kidney injury. Annals of Pharmacotherapy. 2014,
48(10):1366-1370.

Khayyat L, Amina E, Jehan S, Maisaa A. Impact of Some
Energy Drinks on the Structure and Function of the Kidney
in Wistar Albino Rats. Life Sci J. 2014; 11(10):1131-1138.
Wassef B, Kohansieh M, Makaryus AN. Effects of energy
drinks on the cardiovascular system. World J Cardiol. 2017;
9(11):796-806.

Gowda S, Desai PB, Kulkarni SS, Hull VV, Math AAK,
Vernekar SN. Markers of renal function tests. New Am J
Med Sci. 2010; 2(4):170-173.

Kamal A. Estimation of blood urea (BUN) and serum
creatinine level in patients of renal disorder. Indian J
Fundamental and Appl Life Sci. 2014; 4(4):199-202.

Suresh G, Ravi KA, Samata Y, Naik P, Kumar V. Analysis
of blood and salivary urea levels in patients undergoing
haemodialysis and kidney transplant. J Clin Diagnostic Res.
2014; 8(7): ZC18-20.

World Medical Association. World Medical Association
Declaration of Helsinki: ethical principles for medical
research involving human subjects. JAMA. 2013;
310(20):2191-2194. doi: 10.1001/jama.2013.281053.
Cheesbrough M. District laboratory practise in tropical
countries, part 2. United Kingdom, Cambridge University
Press. 2000, pp. 341-347.

Ochei J, Kolhatkar A. Medical laboratory science theory and
practice 2007, 6: 113-119.

Brunton G, Khouja C, Raine G, Stansfield C, Kwan I,
Sowden A, Sutcliffe K, Thomas J. Caffeinated energy drinks
use and reported effects in young people: a rapid overview of
systematic reviews. FINAL REPORT, Pp.1-94. Submitted to
Department of Health and Social Care 21 September 2018.
Roberson AP, Brooks JJ. Examining the Effects of Energy
Drinks on Academic Performance (Doctoral dissertation),
20109.

Masoud A, Al-Mekhlafi NA, Al-Madhagi H, Al-Qamady A,
Ali A, Al-Obbasy A, Al-Ssiary H, Thomran M, Shehada M,
Al-Robaiee N, Al-Kooz O, Al-Shamy W, Omar A, Al-
Mansori A. Effect of Consumption Energy Drinks and Khat
(Catha Edulis) On the Antioxidant System of Plasma and
Kidney of Rabbits. Indo American J Pharmaceut Sci. 2018;
5 (9):8417-8426.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

ISSN 2955-1226 (Print)
ISSN 2955-123(Electronic)

Mohammed SK. Short-term effects of energy drink on the
body’s health among young adults in Erbil city. Zanco J Med
Sci. 2018; 22(3):342-348.

Ugwuija I. Biochemical Effects of Energy Drinks Alone or in
Combination with Alcohol in Normal Albino Rats.
Advanced Pharmaceut Bulletin. 2014; 4(1): 69-74.

Mansy W, Alogaiel DM, Hanafi M, Zakaria E. Effects of
chronic consumption of energy drinks on liver and kidney of
experimental rats. Tropical J Pharmaceut Res. 2017; 16 (12):
2849-2856

Townsend N, Nichols M, Scarborough P, Rayner M.
Cardiovascular disease in Europe--epidemiological update
2015. Euro Heart J. 2015; 36(40):2696-2705.

Norvik JV. Uric acid - its role as a risk factor for the
metabolic syndrome, cardiovascular and kidney disease.
Hilde Storhaug-A dissertation for the degree of Philosophiae
Doctor Faculty of Health Sciences, Institute of Clinical
Medicine, Arctic University of Norway, July 2016.

Kimura Y, Tsukui D, Kono H. Uric Acid in Inflammation
and the Pathogenesis of Atherosclerosis. Intern J Molecular
Sci. 2021; 22:12394.

Mossa AH, Abbassy MA. Adverse haematological and
biochemical effects of certain formulated insecticides in
male rats. Res J Environ Toxicol. 2012; 6:160-168.

Fenton RA, Poulsen SB, de la Mora Chavez S, Soleimani M,
Busslinger M, Dominguez Rieg JA, Rieg T. Caffeine-
induced diuresis and natriuresis is independent of renal
tubular NHE3. Am J Physiol Renal Physiol. 2015; 308(12):
F1409-1420.

Reuter SE, Schultz HB, Ward MB, Grant CL, Paech GM,
Banks S, Evans AM. The effect of high-dose, short-term
caffeine intake on the renal clearance of calcium, sodium and
creatinine in healthy adults. British J Clin Pharmacol. 2021;
87(11): 4461-4466.

Marx B, Scuvée E, Scuvée-Moreau J, Seutin V, Jouret F.
Mécanismes de I'effet diurétique de la caféine [Mechanisms
of caffeine-induced diuresis]. Med Sci (Paris). 2016;
32(5):485-490.

Verbalis J. Diagnosis, evaluation, and treatment of
hyponatremia: expert panel recommendations. Am J Med.
2013; 126(10 suppl 1): S1-S42.

Weisz K, Hew-Butler T. Focus: The Secret Stories of
Sodium Hyponatremia. American Society for Clinl Lab Sci.
2016; 29(3):186-193.

Seay NW, Lehrich RW, Greenberg A. Diagnosis and
Management of Disorders of Body Tonicity—Hyponatremia
and Hypernatremia: Core Curriculum 2020. Am J Kidney
Dis. 2020; 75(2):272-286.

Zacchia M, Abategiovanni LM, Stratigis S, Capasso G.
Potassium: From Physiology to Clinical Implications.
Kidney Dis. 2016; 2:72-79.

da Silva ST, Costa NMB, Franco FSC, Natali AJ. Calcium
and caffeine interaction in increased calcium balance in
ovariectomized rats. Brazilian J Nutr. 2013; 26(3): 313-322.
Clarke BL, Khosla S. Physiology of bone loss. Radiol Clinics
of North Am. 2010; 48(3):483-495.

319

© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License


https://www.sciencedirect.com/science/article/pii/B9780123849472000994?via%3Dihub#%21
https://www.sciencedirect.com/science/article/pii/B9780123849472000994?via%3Dihub#%21
https://www.sciencedirect.com/science/book/9780123983367
https://www.sciencedirect.com/science/referenceworks/9780123849533
https://www.sciencedirect.com/science/referenceworks/9780123849533

