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ABSTRACT 
Background: During a clinical visit to the dialysis center, a large number of dialysis patients were seen. Most of them 

gave history of taking energy drinks. This study was planned to see the toxic effects of energy drinks on the liver. The 

study was done for a period of one month in the animal house of the postgraduate medical institute, Lahore, on albino 

rats. Omega 3 was selected as a protective agent against the toxicity of energy drinks on liver parenchyma. The purpose 

of this study was to evaluate the protective role of omega 3 on the histology of liver parenchyma damaged by an energy 

drink. 

Subjects and methods: A total of 30 male adult albino rats were used in this experimental study. They were divided into 

three groups with 10 animals in each: Group 1 was treated with distilled water at the dose of 0.5ml/100g of body 

weight, Group 2 was given an energy drink at the dose of 1.5ml/100g of body weight and Group 3 at the dose of 0.04-

0.05ml/100g of omega 3 and 1.5ml/100g of body weight of energy drink. All doses were given for 4 weeks, orally once 

daily. 

Results: Hepatotoxicity was produced by the energy drink, as histological parameters deranged in experimental group 

2, which was treated with the energy drink alone. While group 3, which was treated with omega 3 along with energy 

drink showed the protection of hepatic architecture to some extent by reducing inflammation and nuclear changes to 

prove the protective role of omega 3. 

Conclusion: Energy drink when given at dose of dose was 1.5ml/100gram/body wt.1.8ml was average dose adjusted on 

average base for a period of one month causes hepatotoxicity in albino rats. Omega 3 was given as at dose of 0.04-

0.05ml/100 gm of body weight/day for a period of        one month. It is concluded that 0.04-0.05ml/100mg of b.w/day of 

Omega 3 offered partial protection to liver against damage by energy drinks. 
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INTRODUCTION 
Energy drinks (ED) are the beverages that most of the 

people use to take extra energy and mood 

enhancement.1 More than half of the users of energy 

drinks are youngsters between 15-35 years of age. 

They drink for the sake of adventure without the 

awareness of its side effects. Energy drinks are 

marketed on the claim to improve energy, to cause 

weight loss and to increase stamina to attract athletes 

and students.2,3,4 

 The main ingredient of ED include caffeine, 

derivatives of sugar like fructose, glucose and 

glucoronolactone, ephedrine, guanine and other 

stimulants derived from taurine, some herbal extracts 

and vitamin B complex.5 

 Although energy drinks are claimed to be 

formulated in such a way that each ingredient present in  
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it is safe for consumption6,7 but studies show that their 

consumption may increase LDL, serum transaminases 

and blood glucose levels. A very high level of liver 

glycogen may lead to liver damage and unexpected 

metabolic damage by increasing lipid peroxidation 

through raising level of Malonyldialdehyde (MDA)8 of 

poly-unsaturated fatty acids (PUFA). Major types of 

long chain fatty acids are eicosapentaenoic acid (EPA) 

and docosahexaenoic acid (DHA). Major source is 

seafood, small amount are synthesized in body using 

linolenic acid and naturally occurring fatty acids from 

plant sources like flaxseed, canola and walnut.10 Omega 

3 has anti-inflammatory, antioxidant and 

antihypertensive properties.11-13 Long term use produces 

favorable effects on parameters related to Alzheimer s 

disease in animal models.14 The protective role of 

omega-3 on liver has been established against toxicity 

induced by paracetamol, ifosfamide and thioacetamide.15-

17
 

 

SUBJECTS AND METHODS 
In this experimental study 30 adult albino male rats, 
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weighing 130-160 grams were taken. They were kept in 

stainless steel cages under standard controlled 

conditions of 23+2°C temperature, 50+5% humidity 

. After initial 

acclimatization the animals were randomly divided by 

lottery method into three groups of ten rats each. Each 

group was labelled with different color. Group1 was 

control group and was given distilled water, Group 2 

was experimental group administered energy drink 

 body weight 

(b.w.). Group 3 was second experimental group and 

these rats were given both ED and Omega 3. ED was 

given in a dose of 1.5ml/100g b.w. and 300mg/1000g 

omega 3 equivalent to 0.04-0.05ml/100gm of body 

weight. All solutions were administered orally once daily 

by gavage method for 30 days. All animals were 

weighed   before and at the end of experiment. At the end 

of the experiment the animals were dissected under 

chloroform anesthesia and sacrificed on 30th day. Livers 

removed and fixed in 10% formalin solution to preserve 

architecture. Tissues processed and prepared for 

routine histological slides. 3-5µm thick sections were 

mounted on slides and stained with hematoxylin and 

Eosin and with periodic acid Schiff: this stain was used 

in experiment to differentiate between glycogen storage 

and vacuolization in hepatocytes. Because glycogen 

deposit appears as vacuoles on normal histological 

appearance. Stained slides were observed under light 

microscope with magnifications of X4, X10 and X40. 

Hepatotoxic changes were measured by size of nucleus, 

pyknosis18 (Absent/mild/moderate/severe) congestion 

(present/absent) and periportal inflammation (absent/ 

mild/moderate/severe).19,20 The quantitative measures 

like size of nucleus was presented by mean + SD and all 

qualitative variables (pyknosis, congestion, and 

inflammation) were presented by frequencies and 

percentages. ANOVA was applied to find out the 

significant difference between size of nucleus among 

three group and fisher exact test was applied to find out 

association between groups. Nuclear pyknosis, 

inflammatory changes seen around portal triad and 

congestion of central vein were observed as quantitative 

parameters. Data was analyzed by using SPSS version 

-square was applied for association 

between qualitative data. A p-value of 

as statistically significant association. 

 

RESULTS 
All slides were observed at 10X, 20X and 40X objective 

lenses. The mean nucleus size was also recorded 

smallest for the group 2 with value 4.49 ± 0.28µm in 

comparison with control with 6.86 ± 0.25µm and 

protective group with 5.70 ± 0.22µm. The overall 

difference was highly significant with p-value <0.001. 

When compared the difference among groups pair wise, 

all were also found significant on each instance with p-

value <0.001. All slides of control group 1 showed 

normal architecture of liver in form of hexagonal 

hepatic lobules having central vein with portal triads at 

periphery. Hepatocytes were arranged as radiating 

hepatic cords of one or two cell thickness. No periportal 

inflammation or vascular congestion was seen (Figure 1, 

and 2). 

 In group 2, Pyknotic changes as evident by dark 

staining nuclei were observed. Wide sinusoidal spaces 

were lined by inflammatory calls (lymphocytes). Central 

vein showed congestion (Figure 3 and 4). Pyknotic 

changes were evident by dark staining nuclei (Table 2). 

The inflammatory changes around portal triad were 

present in group 2 and 3 while absent in group 1. In 

group 2, 30% animals had mild and 70% animals had 

moderate inflammation (Table 4). Whereas congestion 

was present in 90% animals of group 2 (Table 3). 

 Group 3 showed preservation of general 

architecture of hepatic lobules. Mild vacuolar 

degeneration was present. Binucleated hepatocytes with 

rounded nuclei containing prominent nucleoli and 

increased eosinophilia represent the signs of 

regeneration were also present (Fig 5). Congestion was 

present in 90% animals of group 2 and 30% of group 3 

while absent in all animals of group 1. The group 3 also 

had significant difference from group 2 with p-

value=0.020 (Table 3). Variation in size of nuclei (Table 

1) was present, 60% nuclei showed mild Pyknotic 

changes, which are less, when compared with group 2 

(Figure 3). 30% animals of group 3 showed vascular 

congestion (Table 3). Periportal inflammation was 

reduced in group 3, 20% animals had no inflammation 

while 80% animals showed mild inflammation (Figure 

6). The overall difference was found significant with p-

value <0.001 (Table 4). 

 

 
Figure 1.  
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Figure 2.  

 

 
Figure 3.  

 

 
Figure 4.  

 

 
Figure 5.  

 
Figure 6. 

 
Table 1. Size of nucleus 

Groups Size of nucleus (Mean ±  SD) p-value 

1 6.86  ±  0.22  

2 4.49  ±  0.28 

3 5.70  ± 0.25 

 
Table 2. Pyknosis 

Groups Absent Mild Moderate Severe p-value 

1 10 (100%) 0 0 0  

 2 0 0 5 (50%) 5 (50%) 

3 0 6 (60%) 4 (40%) 0 

 
Table 3. Congestion  

Groups Present Absent p-value 

1 0 0  

 2 9 (90%) 1 (10%) 

3 3 (30%) 7 (70%) 

 
Table 4. Inflammation around portal triad  

Groups Absent Mild Moderate Severe p-value 

1 10 (100%) 0 0 0  

2 0 3 (30%) 7 (70%) 0  

3 2 (20%) 8 (80%) 0 0  

 

DISCUSSION 
The present study was conducted to confirm the 

deleterious effects of ED on liver and evaluate the 

possibility of protective role of simultaneous use of 

omega 3 against these effects. 

 Mean nuclear diameter was recorded smallest for 

the group 2 (Table1) indicating maximum pyknotic 

changes ranging from moderate to severe extent (Table 

2). This pyknosis in group 2 is consistent with studies of 

Khayat (2012) to show damage of liver tissue by energy 

drinks.21 Present study findings are contradictory with 

Akende and Banjoko studies where there was no change 

in nucleus size where the energy drink was given in 

different dosage and for shorter time period.22 In group 

3 the size of nucleus has increased with reduction in 

pyknotic changes where 60% animals had mild and 40% 

had moderate pyknosis. This showed protective role of 

omega 3, consistent with findings of El-Magd et al17 

Parker et al23, and Asad et al24 and could be due to 
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antioxidative property of omega 3 consistent with study 

reported by Moghadamnia in hepatoprotective role of 

omega 3.25 

 Congestion was present in 90% animals of group 2 

and 30% of group 3 while absent in all animals of group 

(Table 3). A statistically significant difference was 

observed between group 2 and group 3. The results of 

group 2 and 3 collaborate with the findings of 

Meganathan who studied the protective role of omega 3 

against paracetamol poisoning in 2011.26 The results of 

present study are supported by studies of, Mubarak and 

Ayoub et al.11,21,27 In the present study only 30% animals 

of group 3 showed mild congestion thus establishing 

protective role of omega 3. The reason that omega 3 

because of its anti-oxidative factor that protect liver 

tissue to some extent.13,28 Blood vessels were less 

congested in group 3, supported by finding of 

Moghadamnia26 and Casanova et al.13 Energy drinks are 

associated with infiltration of leucocytes in portal triad 

and in sinusoidal spaces. These inflammatory cells were 

found in group 2 and 3 while absent in group 1. 30% 

animals in group 2 had mild and 70% had moderate 

inflammation, whereas in group-3, 20% animal had no 

inflammation while 80% had mild inflammation. So 

overall the inflammation is reduced in animals of 

group-3 treated with protection of omega 3. The results 

collaborate with finding of Khayat et al11 and Latifa et 

al29, this finding could be attributed by action of high 

caffeine dose that causes the activation of immune system 

to overcome infection. Inflammation was found to be 

reduced in group-3 which supports our hypothesis that 

omega 3 has succeeded to protect the liver tissue and this 

is in agreement with previous reports.16,24,30 

 

CONCLUSION 
Energy drink when given at dose of 1.5ml/100mg of 

body weight/per day or a period of one month causes 

hepatotoxicity in albino rats. Omega 3 was given as a 

protective agent against toxicity produced by energy 

drink at dose of 0.04-0.05ml/100gram/body 

weight/100mg of body weight/day for a period of one 

month. Hepatoprotective role of omega 3 is evident 

from modification of histological parameters. At 

histological level a reduction in inflammation and 

hepatocellular damage was observed but level of lipid 

accumulation and congestion remained unaffected. 

Thus omega 3 is offering partial protection to liver 

against damage by energy drinks. 
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