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ABSTRACT
There are a myriad of energy drink brands and this depicts both their popularity and the size of the available market. 
However, numerous adverse effects have come to be associated with their consumption. This study was carried out 
to investigate the effects of the consumption of energy drinks on the heart and blood vessels of adult Wistar rats. The 
experiment involved the use of twenty-five (25) Wistar rats of either sexes and they were randomly assigned into 
five (5) groups (A, B, C, D and E) of five (5) adult wistar rats each. Lucozade Boost and Red Bull energy drinks were 
the agents of study. Group A was the control group. Group B was treated with high dose of Lucozade Boost, Group C 
was treated with low dose Red Bull, Group D was treated with a moderate dose of Red Bull while Group E was 
treated with high dose of Red Bull energy drink. At the completion of the experiment, Group A showed no 
pathology, while the other experimental groups showed a number of pathological changes. In conclusion, energy 
drinks scarcely have therapeutic benefits. The consumption of these energy drinks will seriously harm the body. 
Those planning to consume energy drinks should be warned. 
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INTRODUCTION availability of the beverages, from grocery stores, 
Energy drinks allude to beverages that contain, in convenience stores and school bookstores makes them 
addition to calories, caffeine, intermixed with other readily accessible for purchase by adolescents, even 
presumed energy-boosting ingredients such as taurine, though the products often retail for more than twice the 

10herbal extracts, and B vitamins. They first surfaced in price of “traditional” soft drinks . 
Europe and Asia in the 1960s in response to consumer 
demand for a dietary supplement that would result in The reemergence of energy drinks initially targeted 
increased energy, stamina, athletic performance and athletes as its primary consumers. However, as the energy 

1, 2
concentration . drink market grew and expanded into various niche 

2
markets, athletes are no longer the primary target . 

Ab initio, energy drinks were not marketed as they Adolescents and young adults are now being targeted as 
currently are. In 1929, in the United Kingdom, Lucozade the primary energy drink consumers, with such products 
Energy was originally introduced as a hospital drink for appearing to perform a distinct social function in the 
"aiding the recovery” of convalescing patients, and by the construction and maintenance of a desirable social image 

111980s, it was advertised as an energy drink for within their peer group . In the UK alone, the annual 
3"replenishing lost energy" . Energy drinks became consumption of energy drinks increased from 4.4 litres 

12popular in Asia long before they reached the United per person in 2007 to 9.4 litres per person in 2014 . The 
States. In 1962, the Japanese pharmaceutical company, global energy drink market was worth $39 billion in 

13Taisho, released its Lipovitan D drink. They were sold in 2013, and is forecast to reach $61 billion by 2021 .
small brown glass medicine bottles, or cans styled to 
resemble such containers. These "eiyô dorinku" (literally, Despite the fact that there are hundreds of energy drinks 
"nutritional drinks") are marketed primarily to in the market, many share ingredient profiles that cut 
“salarymen”. Salarymen are known for working many across brands. Most of these energy drink blends consist 

4, 5hours and having very busy work schedule . Currently, mainly of caffeine and taurine at varying concentrations. 
there are a lot of forceful, rigorous and extreme In addition, sugar is typically present; however, many 
advertising of energy drinks. From “unleash the beast”, brands have sugar-free options available as well. Sugar is 
“party like a rockstar” to one brand even tagging their widely used in energy drinks because it is a source of 

6, 7product as “the legal alternative” to cocaine . rapid energy. Other ingredients that are commonly 
incorporated into these products are ginseng, guarana, 

2More than 500 new energy drinks were launched yerba mate, and green tea extracts .
worldwide in 2006 and in 2016, a total of 6,062 billion 

8, 9
cans of Red Bull drink were sold worldwide . The wide The scientific community, media, governments, athletic 
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departments, and the general public have expressed Blood samples and histopathology 
distress over energy drinks, due to harmful occurrences After two (2) weeks of administration of energy drinks, 

14 the animals of all groups were anesthetized and that have emanated from their consumption . The health 
sacrificed. Their hearts and blood vessels were collected risks associated with energy drink consumption are 

15 for histological analysis. Blood samples were obtained primarily related to their caffeine content . A caffeine 
by cardiac puncture and collected in plain bottles, using overdose can cause palpitations, hypertension, diuresis, 
disposable syringes, and were immediately sent to the central nervous system stimulation, nausea, vomiting, 
Chemical Pathology Laboratory of the University of pronounced hypocalcaemia, metabolic acidosis, 

16 17, 18 Benin Teaching Hospital (UBTH) for biochemical convulsions , and, in rare cases, even death . In 
assays. The organs removed were fixed in 10% buffered adults, there is also an increased risk of arterial 

19 20 formalin. Fixed tissues were completely dehydrated in hypertension  and type 2 diabetes , as high intake of 
21 ascending concentrations of alcohol (70%, 90%, 96% caffeine has been associated with insulin sensitivity . 

and 100%). The tissues were placed in xylene to remove High-caffeine consumption has also been reported to 
the alcohol, impregnated and embedded with molten increase the risk of late miscarriages and stillbirths 

22 paraffin wax. They were allowed to solidify before amongst pregnant women . Also, as a result of the high-
sectioning into 4 µm using a microtome (Leica RM 2235, sugar content of energy drinks, there is an increased risk 

23 24 UK) the 4 µm sections were placed on slides and stained of obesity , dental cavities  and cervical dentin 
25 with hematoxylin-eosin dye (Bancroft and Gamble, hypersensitivity . After caffeine toxicity has been 

2006). Stained slides were viewed using an optical established, sinus tachycardia is almost always present, 
photomicroscope (Leica MC170 HD, Leica Biosystems, and supraventricular tachycardia has been commonly 
Germany) at x100 and x400 magnifications. observed. Supraventricular tachycardia may however 

26 Photomicrographs were made using a standard result from adenosine antagonism . Excessive caffeine 
photomicrography setup.use has also been associated with one case of myocardial 

infarction in a young woman with no cardiac risk factors 
Statistical analysis27.
All values were presented as mean ± standard deviation 
(SD). The significance of difference in the means of all 

Caffeine has a dehydrating effect, which is why an energy 
parameters will be determined using one way analysis of 

drink should not be recommended after strenuous 
variance (ANOVA; 95% confidence interval). All 12 28

physical effort . Higgins et al  carried out a study on 
statistical analysis were carried out using Statistical 

exploring the effects on endothelial function following 
package for Social Sciences (SPSS) (version 20).

consumption of energy drinks in healthy young adults at 
rest and it was revealed that the consumption of energy 

RESULTS
drinks may lead to an acute attenuation of endothelial 

The results of the biochemical assays in table 1 shows a 
function.

significant difference (P<0.05) in the levels of 
triglyceride across the experimental groups. There were 

Energy drinks also likely increase myocardial oxygen 
also difference in the levels of cholesterol, high density 

demand, and this may be increased under stress. A study 
lipoproteins and low density lipoproteins, but they were 29

by Grasser, Dulloo and Montani  reported that the rather insignificant (P>0.05).
combination of Red Bull and mental stress results in 
greater increases in heart rate and blood pressure (greater The histopathologic results showed that control group's 
cardiovascular load). blood vessels (Figure 1) and the heart (Figure 6) had no 

pathology. The lumen, tunica intima, tunica media and 
MATERIALS AND METHODS tunica adventitia were clearly visible. Bundles of 
Experiment myocardiac fibres, interstitial space, and coronary 
The experiment involved the use of twenty-five (25) vessels were also present. The other experimental groups 
Wistar rats of either sexes, which were obtained from the showed many pathological changes. Group B's blood 
Animal House of the Department of Anatomy, School of vessels (Figure 2) showed mild active congestion, while 
Basic Medical Sciences, University of Benin, Benin-city, the heart (Figure 7) showed mild coronary active vascular 
Edo-state, Nigeria, and accommodated in the same congestion. In Group C (Figure 3), the blood vessels 
location. The mean weight was 203 g and it lasted two (2) showed mild hypertrophy, intimal ulceration and 
weeks. During this period, all the observations were obstruction, and narrowing of the lumen; the heart 
written in a protocol book. Before the beginning of the (Figure 8) showed mild vascular congestion and mild 
experimental phase, the animals were given two (2) oedema. The blood vessels of the experimental animals 
weeks to acclimatize to their new environment. The rats in Group D (Figure 4) showed mild hypertrophy, severe 
were divided into five (5) groups of five (5) animals each:  intimal ulceration and perivascular infiltrates of 
Group A (Control), Group B (Lucozade Boost: 1.4ml), inflammatory cells while the heart (Figure 9) showed 
Group C (low dose of Red Bull: 0.35ml), Group D mild vascular hypertrophy, congestion, intimal 
(moderate dose of Red Bull: 0.7ml), Group E (high dose ulceration and oedema of Purkinje fibres. Group E 
of Red Bull: 1.4ml). All groups had an equal, unlimited (Figure 5) showed moderate hypertrophy and patchy 
access to food and water. The energy drinks were intimal ulceration in the blood vessels, and the heart 
administered orally by gavage. The Wistar rats were (Figure 10) showed moderate vascular congestion, 
marked individually to avoid erroneous administration. severe media hypertrophy and complete luminal 
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obstruction, mild intima erosion and a mild infiltrate of 
inflammatory cells.

Table 1: comparison of mean values of blood lipid profile parameters between groups

 

  A  B  C  D  E  P-Value  

CHOL Mean  63.33  67.67  59.00  53.67  61.67  0.745  

S.D  3.055  1.528  1.000  1.528  1.528  

TG Mean  47.33  61.67  63.33  66.33  62.67  0.006**  

S.D  1.528  2.082  1.528  2.082  1.528  

HDL Mean  22.67  23.67  22.33  16.33  22.00  0.881  

S.D  2.517  1.528  1.528  1.528  2.000  

LDL Mean  22.67  32.67  21.33  27.33  27.67  0.891  

S.D  2.517  1.528  1.528  1.528  1.528  

**significant at P<0.05

Photomicrographs

Figure 1: Control: Rat blood vessel composed of the 
lumen A, tunica intima B, tunica media C and tunica 
adventitia D (H&E x 40)

Figure 2: Rat blood vessel given 1.4ml Lucozade boost 
for 2 weeks showing mild active congestion A (H&E x 
40)

Figure 3: Rat blood vessel given 0.35ml (low dose) 
Red Bull for 2 weeks showing mild hypertrophy A, 
intimal ulceration B and obstruction and narrowing of 
the lumen C (H&E x 40)

Figure 4: Rat blood vessel given 0.7ml (moderate dose) 
Red Bull for 2 weeks showing mild hypertrophy A, 
severe intimal ulceration B and perivascular infiltrates of 
inflammatory cells C (H&E x 40)
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Figure 5: Rat blood vessel given 1.4ml (high dose) Red 
Bull for 2 weeks showing moderate hypertrophy A, and 
patchy intimal ulceration B (H&E x 40)

Figure 6: Control rat heart composed of bundles of 
myocardiac fibres A, interstitial space B, coronary vessel 
C (H&E x 40)

Figure 7: Rat heart given 1.4ml Lucozade boost for 2 
weeks showing mild coronary active vascular 
congestion A (H&E x 40)

Figure 8: Rat Heart given 0.35ml (low dose) Red Bull 
for 2 weeks showing mild vascular congestion A, and 
mild oedema B (H&E x 40)

Figure 9: Rat Heart given 0.7ml (moderate dose) Red 
Bull for 2 weeks showing mild vascular hypertrophy A, 
congestion B, intimal ulceration C and vacuolation D 
(H&E x 40

Figure 10: Rat heart given 1.4ml (high dose) Red Bull 
for 2 weeks showing moderate vascular congestion A, 
severe media hypertrophy and complete luminal 
obstruction B, mild intima erosion C, a mild infiltrates of 
inflammatory cells D (H&E x 40)
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DISCUSSION Taurine, a very common component of energy drinks is 
Energy drinks increase blood pressure, heart rate or not essential for humans, and it should only be 
alter glycemic levels; these can often prevent normal recommended under supervision of a physician.  
sleep cycles and may have more serious effect on Glucuronolactone is a precursor to taurine and the body 

30 40, 41dehydrated athlete by increasing the heart rate . manufactures glucuronolactone naturally .
Energy drinks are able to provide an additional burst of 

31 CONCLUSIONenergy in a short-time period . However, they are a 
At the conclusion of this experiment to explore the current public health threat. 
effect of energy drinks on the heart and blood vessels, 
the researchers concluded that energy drinks have In this study, we investigated the effects of energy 
dose–response relationship, with adverse effect. drinks on the heart and blood vessels of wistar rats, 
Evidently, the consumption of these energy drinks will evaluating both microscopic analysis and biochemical 
seriously harm the body. Those planning to consume assays. This study showed that there was significant 
energy drinks should be warned. increase in triglyceride levels in the energy drinks 

treated rats. Ingestion of a high-fat meal increases blood 
triglyceride levels resulting in endothelial dysfunction 
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