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ABSTRACT  

Energy drinks are widely consumed and they are not without 

adverse health effects. The aim of this study is to investigate the 

subacute (28 days) oral toxicity of two energy drinks commonly 

consumed in Togo, one with alcohol and another one without 

alcohol. Twenty-four (24) male Wistar rats were set up in four 

groups, the control group received distilled water, group 2, 

group 3 and group 4 received respectively 3.6 ml/kg of non-

alcohol energy drink, 3.6 ml/kg alcohol energy drink and 10 

ml/kg alcohol energy drink. The effect on the stomach and on 

the accumulation of intra-abdominal fat was assessed. Both 

drinks have lack of information on their outer packaging. The 

drinks have increased the relative weight of the testis. Non-

alcohol energy drink has significantly increased the relative 

weight of the liver at a dose of 3.6 ml/kg and alcohol energy 

drink at a dose of 10 ml/kg (p <0.05). The alcohol energy drink 

increased significantly (p <0.001) the number of platelets and 

increased significantly the number of gastric lesions in a dose of 

10 ml/kg with the alcohol energy drink. 
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INTRODUCTION 

Energy drinks are beverages with stimulating action on the physical or intellectual, and 

contain a mixture of different compounds usually caffeine, taurine, glucuronolactone, 

vitamins of B group, the sugars or sweeteners but also sometimes plant extracts such as 

Paullinia cupana (guarana) and Panax ginseng (ginseng)1.  

There are two types of energy drinks namely alcoholic and non-alcohol energy drink. 

Caffeine, found in coffee and tea or energy drinks, is one of the most commonly consumed 

worldwide alkaloids 2. The harmful actions of caffeine on the cardiovascular, hematological 

and gastrointestinal systems as well as an abnormal stimulation of the nervous system3, 4. 

Indeed, several studies have shown that energy drinks have toxic effects on the heart, kidneys 

and metabolism (obesity, diabetes type 2) 5-8. 

However, energy drinks are increasingly consumed worldwide especially by teenagers 9. In 

the United States, Italy and Argentina, respectively 81%, 57% and 65% of university students 

have used it 10, 11, 12. The consumption of energy drinks in Africa is in increase. In Ghana, a 

study revealed that 62% of students have consumed at least once energy drinks with 80% 

who consume one to two energy drinks a week and 21%, three to four per week 13. 

In Togo, energy drinks are highly consumed by the majority of teens and have not been 

studied to assess its toxicity. The objective of this study is to evaluate the (28 days) oral 

subacute toxicity of non-alcohol energy drink and alcohol energy drink rats. 

MATERIALS AND METHODS 

Framework study  

The study was carried out toxicology department of the Faculty of Health Sciences and the 

Department of Animal Physiology, Faculty of Science, University of Lomé. 

Chemicals substances 

The alcohol energy drink (batch number: 5G81BJ17C) and non-alcohol energy drink (batch 

number: 01-6209) were used.  A global market leader non-alcohol energy drink has been 

chosen for the study14. The non-alcohol energy drink, used has a high alcohol content (18%). 
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Drinks were given to rats as is. Ethical approval was obtained from Institutional Ethical 

Committee for Teaching and Research under the number (ref no. CNCB- CEER 2801/2019).  

Animal material 

Male Wistar rats (156.63 ± 4.45) were provided by the department of animal physiology at 

the University of Lomé (Togo). All these animals were housed in a normal environmental 

condition and fed standard diets of rodents and water. 

Subacute toxicity 

The oral toxicity of repeated dose study was conducted in accordance with Directive 407 

OECD (1998)15. Four groups of 6 male rats were formed. The Control (received distilled 

water for 28 days), the group D1 (received energy drink at 3.6 ml/kg for 28 days), the group 

D2 (received alcohol energy drink at 3.6 ml/kg for 28 days) and the group D3 (received 

alcohol energy drink at 10 ml/kg for 28 days). The dose of 3.6 ml/kg is taken base on the fact 

an adult subject weighing 70 kg drink 250 ml per day and the dose of 10 ml/kg is the 

maximum dose of energy drink that rats can take without modification of their homeostasis. 

During the period of the experiment, the rats were observed macroscopically for potential 

adverse effects. Thus mortality, behavioral and physiological parameters such as aggression, 

agitation, feed intake, diarrhea, mobility and weight were measured daily. At day 29, after an 

overnight fast, the rats were anesthesia and a blood sample was taken from the retro-orbital 

sinus according to the experimental protocol used by Weiss et al.,16. The collected blood was 

collected with capillary tubes in tubes containing EDTA and dry tubes. The blood was used 

for biochemical and haematological examinations. For biochemical tests, urea, creatinine, 

transaminases (AST, ALT), gamma GT, alkaline phosphatase (ALP), triglycerides, total 

cholesterol, glucose and electrolytes (Na + and K +) have assayed. Regarding hematological 

parameters, blood counts were performed. Hemoglobin (HBG), the number of red blood cells 

(RBC), white blood cells (WBC), platelets (PLT), the hematocrit (HCT), mean corpuscular 

volume (MCV), the mean corpuscular concentration hemoglobin (MCHC), the mean 

corpuscular hemoglobin (MCH) was determined. The rats were anesthetized again with ether 

and then sacrificed. The heart, liver, spleen, kidneys and testes were removed, weighed and 

the relative weight of each isolated organ was calculated using the formula: PR = 

(body/weight rat weight) x 100. 
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Effects on the stomach 

After the sacrifice of the rats, the stomachs were opened along the greater curvature. They 

were then washed with distilled water and observed using a magnifying glass. The lesions 

observed were counted. 

Effects on the accumulation of intra-abdominal fat 

Intra-abdominal fat rats was also removed and weighed. Intra-abdominal ratio: fat/body 

weight was calculated. 

Histological sections 

After fixation by formalin 10%, organs such as the heart, kidneys, spleen, testes and liver 

were dehydrated by successive baths of increasing concentrations of alcohol. These organs 

were then cleared in toluene and packed in paraffin. They were then cut into thin (5 mm) 

pieces using a microtome. The sections were stained with hematoxylin-eosin (HE) and 

examined microscopically. Photos of histological sections were taken. 

Statistical analysis 

The software Graph Pad Prism 6.02 (Graph Pad Software, Inc. USA) was used to analyze our 

results. These were expressed as mean value accompanied by the standard error of the mean 

(m ± SEM). The analysis of variance (ANOVA) was used to compare different groups each 

other. The difference between two groups was determined using the Tukey test. The level of 

significance is set at p <0.05. 

RESULTS 

The evaluation of the behavior of the animals showed aggressiveness and a major agitation in 

rats which took alcohol energy drink and non-alcohol energy drink (Table No. 1). No 

mortality was recorded during the experimental period. 

Drinks administration resulted in no significant change in rats body weight. No significant 

changes were observed in rat kidney, spleen and heart when compared with control. But there 

was a significant increase in testis relative weight with alcohol energy drink. Non-alcohol 

energy drink increased significantly (p <0.01) the relative weight of the liver at a dose of 3.6 

ml/kg and alcohol energy drink increased it at a dose of 10 ml/kg (p <0.05) (Table No. 2). 
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In Table No. 3, alcohol energy drink increased significantly (p <0.001) the number of 

platelets but has no significant effect on other haematological parameters studied.  

The analysis of biochemical parameters and the relative weight of intra-abdominal fat 

reported no significant change. About the evaluation of effects on the stomach of rats, there 

was a significant (p <0.01) increase of the number of gastric lesions in a dose of 10 ml/kg 

with the alcohol energy drink (Figure No. 1). 

Energy drinks induced no abnormality in the histological section of the heart, kidneys, 

spleen, testis and liver.  

DISCUSSION 

In our study, we have evaluated the sub-chronic study of alcohol energy drink and energy 

drinks non-alcohol energy drink. Energy drinks resulted in behavioral modification marked 

by an aggressive and significant agitation of the rats. These results could be explained by the 

high content of caffeine in our drinks (320 mg/l in non-alcohol energy drink). According to 

Smith et al., In 200217 and Childs and Wit., in 200818, caffeine induces psychological and 

behavioral disturbances including nervousness, irritability, anxiety or panic attacks or 

psychotic phenomena (including hallucinations). By its structural analogy with adenosine, 

caffeine binds to membrane receptors A1 adenosine in the brain and induces the release of 

catecholamines: noradrenaline and adrenaline19 especially dopamine. The latter increases 

aggression, sexual activity and initiative. Our results are important from made these do not 

even respect BE the legislation of the European Union (EU) which imposes a reference to 

"high caffeine content" on beverages containing more than 150 mg of caffeine per liter20 and 

that would prevent their uncontrolled consumption21. But, Eduardo S. et al., 2017 22 have 

reported that during the 120 days of treatment, animals treated with the energy drink showed 

no behavioral changes. 

Moreover, no significant change in body weight of the treated rats was observed. The same 

results were reported in Saudi Arabia by Raeesa AM et al., 2018 23 and Brazil Eduardo S. et 

al., 2017) 22. Hassan et al., 2012 24 obtained a significant decrease (p <0.01) in body weight 

of rats. This difference could be explained by the dose, duration of study and rat species used. 

Indeed, Raeesa AM et al., (2018) and Eduardo S. et al., (2017) have also used male Wistar 

rats. Hassan et al., (2012) used Sprague-Dawley rats, which were more sensitive than Wistar 

rats 25, 26, at a higher dose and over a long period (6 weeks against 4 in our study). 
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The assessment of the weight of organs such as the liver, kidney, spleen, testes, heart, 

pancreas, brain and language is very important in toxicological studies. The relative weights 

of organs provide information about possible hypertrophy, atrophy or swelling of these 

bodies 27. Thus, the heart, kidneys and spleen have shown no significant differences 

regarding their relative weight. These results confirm those obtained by Eduardo S. et al., 

2017 22. Our results have shown a significant increase (p <0.01) in testicular weight with both 

energy drinks, reflecting testicular hypertrophy which could be attributed by the presence of 

taurine in energy drinks. In 1997, Xiao et al. 28 reported the promoting effect of taurine in the 

development of the testes. This increase in relative testis weight, with the non-alcohol energy 

drink, was not confirmed by histological. Nadia et al., 2019 29 observed a discrete muscle 

fiber necrosis rabbit’s heart. While the analysis of biochemical parameters and histological 

section of liver reported no change or significant morphological changes, however, there is a 

significant increase (p <0.05 and 0.01) of the relative liver weight at 10 ml/kg with alcohol 

energy drink and 3.6 ml/kg with the non-alcohol energy drink. Hassan et al., 2012 also 

reported a significant increase in relative liver weight at different doses used 24. 

Alcohol energy drink increased significantly (p <0.0001) the platelet number. Indeed, 

achieving blood counts is very important in toxicological studies. The hematopoietic system 

is one of main targets of toxic substances. This observed thrombocytosis can be attributed to 

increased production and secretion of thrombopoietin, the major regulator of platelet 

production 30. Platelets elevated in the blood increase the risk of thrombosis (blood clot) 

because of platelet aggregates that form in arteries and veins. Thus, consumption of alcohol 

energy drink could be a risk factor for venous thrombosis and / or arterial. In addition, the 

dose of 10 ml/kg of alcohol energy drink led to a significant increase (p˂0,05) of the number 

of gastric lesions. These lesions of the stomach, observed in this study, could be attributed to 

the caffeine31and taurine32 content in alcohol energy drink and its high alcohol content (18%). 

Caffeine stimulates the secretion of hydrochloric acid33. It stimulates also the release of 

gastrin and hydrochloric acid and extends the relaxation of the stomach might slow gastric 

emptying 34. The slowing of gastric emptying may prolong the contact time of energy drinks 

with the lining of the stomach. Moreover, Nawrot et al. in 2003 35 reported that the inhibitory 

effect of caffeine on gastric mucus secretion may be one of the important factors of gastric 

mucosal lesion.  
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CONCLUSION 

Our study has shown that the alcohol energy drink and non-alcohol energy drink, in our 

country, do not respect European regulations on energy drinks. Energy drinks has increased 

significantly the relative weight of the liver and increased the number of gastric lesions.  

LINKS OF INTEREST The authors said they had no interest link. 

REFERENCES  

1. ANSES. Risk assessment related to consumption of drinks called "energy". Ed. Scientific; 2013. 

2. Fredholm BB, Bättig K Holmen J, Nehlig A, Zvartau EE. Shares of caffeine in the brain with special 

reference to factors That contribuer to icts Widespread use. Pharmacol Rev.; 1999; 51 (1): 83-133. PMID: 

10049999. 

3. Seifert SM Schaechter JL, Hershorin ER Lipshultz SE. Health effects of energy drinks on children, 

adolescents, and young adults. Pediatrics; 2011; 127 (3): 511-28. doi: 10.1542 / peds.2009-3592 PMID: 

21321035. 

4. Gunja N, Brown JA. Energy drinks: Health Risks and toxicity. The Medical Journal of Australia; 2013; 196 

No. 1, p. 46-49. 

5. Franks AM, JM Schmidt, McCain KR Fraer M. Comparison of the effects of energy drink versus caffeine 

supplementation is evidence of 24-hour ambulatory blood pressure. Annals of Pharmacotherapy; 2012; 46 No. 

2, p.192-199. 

6. Usman A Jawaid A. Hypertension in a young boy: an energy drink effect. BMC Research Notes; 2012; 65 

No. 9, p. 591. 

7. Schöffl I Kothmann JF, Schöffl V HD Rupprecht, Rupprecht T. "Vodka Energy": too much for the teenager 

nephron? Pediatrics; 2011; Vol. 128 No. 1, p.227-231. 

8. Bihan H Czernichow S. Epidemiology: sugar and health: Epidemiology: Sugar and health. Medicine 

metabolic diseases; 2010; 4 No 5, p. 515-520. 

9. Simon R. Mosher JF. Alcohol, energy drinks, and youth: a dangerous mix. Marin Institute; 2007. 

10. Marczinski CA. Alcohol mixed with energy drinks: consumption patterns and motivations for use in US 

college students. Int J Approximately Res Public Health. 2011; 8 No. 8, p. 3232-3245. 

11. Oteri A, F Salvo, Caputi AP, Calapai G. Intake of energy drinks alcoholic beverages in association with in a 

cohort of students of the School of Medicine of the University of Messina. Alcoholism: Clinical and 

Experimental Research; 2007; 31, No. 10, p. 1677-1680. 

12. Ballistreri MC, Corradi-Webster CM. Consumption of energy drinks Among physical education students. 

Revista Latino-Americana Enfermagem; 2008; 16, p. 558-564. 

13. Buxton C. Hagan JE. A survey of energy drinks consumption practices Among student-athletes in Ghana: 

lessons for Developing health education intervention programs. Journal of the International Society of Sports 

Nutrition; 2012; 9 No. 1, p. 9. 

14. Rahoui OA Kehli H. Energy drinks. Survey on the state of knowledge and consumption among university 

students Tlemcen. Ph.D. Thesis, University Abu Bakr Belkaïd; 2013. 

15. OECD. Repeated dose oral toxicity test method. In: OECD Guidelines for testing of chemicals, No. 407. 

Organization for Economic Cooperation and Development, Paris, France; 2008. 

16. Weiss J, Taylor GR, Zimmermann M, Nebendahl K. Collection of body fluids. The laboratory rat. Elsevier; 

2000; p. 485-510. 

17. Gareth Andrew R and S. Caffeine consumption and self-Assessed stress, anxiety, and depression in 

secondary school children; 2015; Vol .29 No. 12, p. 1247-2015. 

18. Childs E and H de Wit. Enhanced Mood and Psychomotor Performance by a Caffeine-Containing Energy 

Capsule in Fatigued Individuals. Experimental and clinical psychopharmacology; 2008; Vol 16 No 1, p. 13-21. 



www.ijppr.humanjournals.com 

Citation: Diallo Aboudoulatif et al. Ijppr.Human, 2020; Vol. 18 (3): 325-337. 

332 

19. Babu KM Church RJ Lewander W. Energy drinks: the new eye-opener for teenagers. Clinical pediatric 

emergency medicine; 2008; 9 No. 1, p. 35-42. 

20. European Commission. Directive 2002/67 / ec of the Commission of 18 July 2002 on the labeling of 

foodstuffs containing quinine, and of foodstuffs containing caffeine; 2002. CRIOC: Research and Information 

Center for Consumer Organizations. Energy drinks. Brussels; 2010. 

21. Schuchowsky E, D Schaefer, Salvador AS do Nascimento AE Til D Senn AP Amaral and VL. Effects of 

energy drinks on biochemical and sperm parameters in Wistar rats. Nutrire; (2017; 42 # 1. P. 22. 

22. Raeesa AM Aly MA, A Tahani Ali H. A Musaad A Deema M, F Ahmed, Muhammad Atteya. Energy drinks 

Induce adverse histopathological exchange in gastric and duodenal mucosae of rats. International Journal of 

Advanced and Applied Science; 2018; 5 No 2, p. 81-89. 

23. MB Hassan Naser AE and Eslam AH. Biological effect of high energy drink is normal and hyperglycemic 

rats. Pakistan Journal of Nutrition; 2012; 11 No. 4, p. 301-309. 

24. Garcia-Lopez P, J Pérez-Urizar, Ibara I Grljalva I Madrazo I & F Murrieta-Flores. Comparison between 

Sprague-Dawley and Wistar rats as an experimental model of pharmacokinetic alterations induced by spinal 

cord injury. Archives of Medical Research; 1996; 27 No. 4, p. 453-457. 

25. Fang J, Yang L, Zhang R, Zhu X & Wang P. Are there differences entre Sprague and Wistar rats in the long-

term effects of ovariectomy as a model for postmenopausal osteoporosis? International Journal of Clinical 

Experimental Pathology; 2015; 8 No. 2, p.1491-1502. 

26. Amresh G, PN Singh, Rao CV. Toxicology screening of traditional medicine laghupatha (Cissampelos 

pareira) in experimental animals. Journal of Ethnopharmacology; 2008. 

27. SP Xiao Fu WL Jiang YG. Effects of taurine is development of gonads and endocrine of Yue-Huang 

broilers. Journal of South China Agricultural University; 1997 2. p.94-99. 

28. Nadia AS, Israa HA, Nawzad RA. Histopathological Effect of Energy Drinks (Non-alcohol energy drink) is 

Brain, Liver, Kidney, and Heart in Rabbits. Medical Journal of Babylon; 2018; 15 No. 1, p. 16-20. 

29. Kaushansky K. Thrombopoietin: the primary regulator of megakaryocyte and platelet production. 

Thrombosis and Haemostasis; 1995; Flight. 73 No. 1, p.521-525. 

30. Ayuob ElBeshbeishy N and R. Impact of an energy drink on the structure of stomach and pancreas of albino 

rat: Can Omega-3 Provide a protection; 2016; Plos One. Flight. 11 # 2. 

31. Huxtable RJ. Physiological action of taurine. Physiological Reviews; 1992; 72 No. 1, p.101-163. 

32. Cooke AR. Gastric damage by drugs and the role of the mucosal barrier. Australian and New Zealand 

Journal of Medicine; 1976; 6. p. 26-29. 

33. Boekema PJ Samsom M, van Berge Henegouwen GP, Smout AJ.Coffee and gastrointestinal function: facts 

and fiction: A review. Scandinavian Journal of Gastroenterology; 1999; P. 35-39. 

34. Nawrot P, S Jordan, J Eastwood, J Rotstein, Hugenholtz A, and, M Feeley. Effects of caffeine is human 

health. Food Additives and Contaminants; 2003; 20 # 1. P. 1-30. 

 

 

 

 

 

 

 



www.ijppr.humanjournals.com 

Citation: Diallo Aboudoulatif et al. Ijppr.Human, 2020; Vol. 18 (3): 325-337. 

333 

Table No. 1: Effect of non-alcohol energy drink and alcohol energy drink on the rat’s 

behavior  

Parameters Control  
Group 1 

(3.6 ml/kg) 

Group 2 

 (3.6 ml/kg) 

Group 3 

 (10 ml/kg) 

Death - - - - 

Diarrhea - - - - 

Vomiting - - - - 

Aggressiveness - ++ + ++ 

agitation - ++ + ++ 

Mobility + ++ + ++ 

Food intake + ++ + ++ 

+ (Observed effect)      ++ (intense observed effect)    - (unobserved effect) 

Group 1 = non-alcohol energy drink at 3.6 ml/kg; Group 2 = alcohol energy drink at 3.6 ml/; 

Group 3 = alcohol energy drink at 10 ml/kg. 

Table No. 2: Effect of non-alcohol energy drink and alcohol energy drink on the relative 

weight of rat’s organs 

Parameter

s 
Control  

Group 1 

(3.6 ml/kg) 

Group 2 

 (3.6 ml/kg) 

Group 3 

 (10 ml/kg) 

Heart 0.44  ±  0.04 0.46  ± 0.05 0.44 ± 0.06 0.38  ± 0.02 

Kidney 0.63  ± 0.04 0.64 ± 0.06 0.63 ± 0.06 0.56 ± 0.02 

Rate 0.23  ± 0.03 0.22 ± 0.03 0.20  ± 0.03 0.22 ± 0.04 

Testis 0.82± 0.16 1.26 ± 0.14* 1.32  ± 0.14** 1.33  ± 0.02** 

Liver 2.85  ± 0.06 3.45  ± 0.28** 2.83 ± 0.13 3.25  ±  0.08* 

Each value represents the mean ± ESM, (n = 6) is the number of animals per group. * P <0.05 

significant difference as compared to the control, ** P <0.01 significant difference as 

compared to the control. 

Group 1 = non-alcohol energy drink at 3.6 ml/kg; Group 2 = alcohol energy drink at 3.6 ml/; 

Group 3 = alcohol energy drink at 10 ml/kg. 
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Table No. 3: Effect of non-alcohol energy drink and alcohol energy drink on 

biochemical parameters in rats 

Parameters Control  
Group 1 

(3.6 ml/kg) 

Group 2 

 (3.6 ml/kg) 

Group 3 

 (10 ml/kg) 

WBC (103/UL) 9.22 ± 0.78 9.52  ± 0.61 9.65 ± 0.84 10.10  ± 0.39 

HBG (g/dL) 12.83 ± 0.49 13.33 ± 0.17 13.20 ± 0.15 13.30  ± 0.12 

RBC (106/UL) 7.95 ±  0.29 8.06 ± 0.07 8.01 ± 0.13 8.11 ± 0.11 

HCT (%) 39.90 ± 1.21 41.20 ± 0.68 40.50 ± 0.36 40.68 ± 0.36 

MCV (fL) 50.32 ± 0.70 51.18 ± 0.56 50.63 ± 0.48 50.25  ± 0.51 

MCHC (Pg) 16.10 ± 0.17 16.48 ± 0.14 16.42 ± 0.22 16.37 ± 0.21 

MCH (g/dL) 32.07 ± 0.34 32.32 ± 0.22 32.55 ± 0.24 32.62  ± 0.17 

Platelet (103/UL) 693.50±68.80 728.80 ± 22.23 819.50± 

63.60**** 

776.75 ± 26.82*** 

Each value represents the mean ± ESM, (n = 6) is the number of animals per group. **** P 

<0.0001 significant difference as compared to control, *** P <0.001 significant difference as 

compared to control. 

Group 1 = non-alcohol energy drink at 3.6 ml/kg; Group 2 = alcohol energy drink at 3.6 ml/; 

Group 3 = alcohol energy drink at 10 ml/kg. 
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Table No. 4: Effect of non-alcohol energy drink and alcohol energy drink on 

biochemical parameters in rats 

Parameters Control  
Group 1 

(3.6 ml/kg) 

Group 2 

 (3.6 ml/kg) 

Group 3 

 (10 ml/kg) 

Urea (g/L)  0.43 ±  0.05 0.50  ± 0.09 0.49 ± 0.03 0.50 ± 0.08 

Creatinine (mg/L)  8.50 ± 0.62 8.00 ± 0.52 8.00 ± 0.52 8.50  ± 0.56 

ASAT (UI/L)  149.20 ±25.01 165.67 ± 31.05 153.67 ± 20.66 173.83 ± 27.34 

ALAT (UI/L)  46.20  ± 7.81 50.67  ± 6.61 49.50  ± 4.33 62.33 ± 9.37 

ɣGT (UI/L)  3.00  ± 0.45 2.50  ± 0.22 3.33 ± 0.21 3.33 ± 0.49 

ALP (UI/L)  301.33 ± 48.76 291.00 ± 61.22 351.33 ± 66.10 291.60 ± 59.05 

Tryglycerides (g/L)  2.99 ± 0.26 3.08  ± 0.21 2.63 ± 0.28 3.56 ± 0.45 

Total cholesterol (g/L)  4.67 ± 0.66 4.14  ± 0.44 4.57 ± 0.29 4.81 ± 0.34 

Glucose (mg/dL) 5.84 ± 0.49 4.15 ± 0.43 5.03 ± 0.20 4.12 ± 0.47 

Na⁺ (mmol/L)  154.26 ±4.99 141.74  ± 1.73 145.78 ± 4.52 145.57 ± 6.37 

K⁺ (mmol/L) 476.32±100.19 510.82  ± 52.17 441.52 ± 60.32 414.62 ± 71.75 

Each value represents the mean ± SEM. n (the number of animals per group) = 6.  

Group 1 = non alcohol energy drink at 3.6 ml/kg; Group 2 = alcohol energy drink at 3.6 ml/; 

Group 3 = alcohol energy drink at 10 ml/kg. 
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Figure No. 1: Effect of non-alcohol energy drink and alcohol energy drink on the 

stomachs of rats 

The stomachs were opened along the great curvature. They were then washed with distilled 

water and observed with a magnifying glass. The lesions observed were counted. Each value 

represents the mean ± ESM. (n = 6 is the number of animals per group). ** p <0.01 

significant difference as compared to control. 
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