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ABSTRACT 
 

Background: Heavy metals and their chemical salts are source of great threat to human and animals alike.  
Aim: To observe hepato-protection by vitamin-E on sodium arsenite induced histomorphological changes of liver 

on albino rats.  
Study Design: Cross Sectional study.  
Methodology: 90 adult albino male rats (30 in each group), weighing 140 to 180 grams were taken. They were 

housed in separate stainless steel cages and were kept under controlled temperature of 23+2 and humidity 50+5% 
in the experimental research lab of postgraduate medical institute Lahore. The night and day cycle was maintained 
for 12 hours each. Each animal of every group was labeled from 1-30 with different color for every group. Standard 
diet and tap water ad libitum was given to animals. Before starting the experiment animals were acclimatized for 10 
days. Data analyzed by SPSS 22.0v.  
Results: The initial and final body weights of animals in all the three study groups were shown in table-1 as mean ± 

SD. The relative tissue weight index (RTWI) of liver was measured and group wise comparisons were made for 
RTWI was found significant with p-value <0.001. The difference for diameter of hepatocyte among three groups 
was significant with p-value <.001.  
Conclusion: This study concluded that there is clear evidence of improvement with vitamin E hence it can be 

safely stated that vitamin E provides hepatoprotection against arsenic induced hepatotoxicity.  
Keywords: Vitamin-E, Hepato-protection, Relative Tissue Weight Index and Albino Rats. 

 

INTRODUCTION 
 

Heavy metals and their chemical salts are source of great 
threat to human and animals alike. Among heavy metals, 
arsenic contamination in ground water has become a geo-
environmental problem because of its toxicological 
concern, which is affecting more than 100-million people 
across the globe.1 

Drinking water and agricultural products are amongst 
the main source of intoxication for general population.2 
Seafood is also an important source of arsenic.3 Its use in 
many industrial processes is widespread as in purifying 
industrial gases, electronics manufacturing products, 
hardening metal alloys, bronze plating, and clarifying glass 
and ceramics. It becomes a part of air during processes 
like burning fossil fuels, burning wood treated with arsenic 
preservatives. The use of arsenic for medicinal purpose 
cannot be ignored being used in Fowler’s solution 
(potassium arsenite), antiparasitic drugs (carbasone), 
Donovan’s solution, folk remedies (“Asiatic pill,” kushtay, 
yellow root), and some naturopathic remedies.4  
Arsenic exists in water as oxyacids in two oxidation states, 
trivalent (Arsenite - As+3), and pentavalent form (Arsenate - 
As +5), the former is more toxic.5 World Health Organization 
(WHO) has established a level of 10 micrograms/litre (μg/L) 
as safety limit and a maximum limit of 50 μg/L in drinking 
water6 but many areas of Pakistan have exceeded this 
limits especially Eastern Punjab. According to a survey  
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conducted by Swiss Federal Institute of Aquatic Science 
and Technology concentrations of arsenic is extremely 
high in ground water that is 200 along Indus river valley, 
the major source of water to Pakistan. 50 to 60 million 
people are using water that contains more than 50μg/L of 
arsenic, the values being five times more than WHO’s 
safety limit.7 

Oxidative stress is the main mechanisms of its 
toxicity. Oxidative stress is defined as the imbalance 
between the generation of reactive oxygen species (ROS) 
and antioxidant defense, and leads to the damage of DNA 
which causes disturbances in cellular biology8. In humans 
generally liver is the primary site for metabolism of arsenic. 
Ingested inorganic arsenic is mostly absorbed in the 
gastrointestinal tract. On absorption, majorly arsenic is 
stored in liver, kidney, heart, and lungs.9 In humans acute 
arsenic poisoning is associated with nausea, vomiting, 
abdominal pain, and severe diarrhea.10 

With this background, it is important to find a suitable 
therapeutic agent to control the effects of arsenic 
poisoning. An agent with high content of powerful 
antioxidants could prove beneficial in chelating arsenic, as 
antioxidants facilitate in the methylation and excretion of 
heavy metals.11 In an effort to explore the possibility of 
existence of such an agent which is easily available in its 
natural form with antioxidant properties could be a possible 
answer.  

Vitamin E is widely accepted as one of the most 
potent antioxidants in nature. Vitamin E is a collective term 

to a group of lipophilic compounds that have antioxidant 
activities essential for health.12 It is discovered as a dietary 
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factor essential for normal reproduction, is now accepted as a 
major free radical scavenging antioxidant in humans and 
protects biological molecules from detrimental oxidative 
modifications.13  

The objective of the study was to observe hepato-
protection by vitamin-E on sodium arsenite induced histo-
morphological changes of liver on albino rats. 

 

METHODOLOGY 
 

Ninety adult albino male rats (30 in each group), weighing 
140 to 180 grams were taken. They were housed in 
separate stainless steel cages and were kept under 
controlled temperature of 23+2 and humidity 50+5% in the 
experimental research lab of postgraduate medical institute 
Lahore. The night and day cycle was maintained for 12 
hours each. The cages were labeled according to the group 
and number of animals. Each animal of every group was 
labeled from 1-30 with different color for every group. 
Standard diet and tap water ad libitum was given to 
animals. Before starting the experiment animals were 
acclimatized for 10 days.  
Grouping of animals: The animals were divided into 3 

groups. They were designated as: 
Group A: Control group: were given only distilled water 

according to weight of the animal by oral gavage method 
for 30 days. 
Group B: Arsenic group: were given sodium arsenite 0.5 

mg/100gm/day dissolved in distilled water by oral gavage 
method for 30 days. 

Group C: Arsenic +Vitamin E: Sodium arsenite was given 

as 0.5 mg/100gm/day and Vitamin E were given to each 
animal as 5 mg/100gm/day  by oral gavage method for 30 
days. 
Statistical analysis: Data analyzed by SPSS 22.0v. For 

initial and final weight of rat, relative tissue weight index 
and diameter of hepatocytes mean +/- SD were described 
along with one way ANOVA. Tukey’s test was used for post 
hoc analysis. P-value ≤ 0.001 was taken as statistically 
significant. 
 

RESULTS 
 

The initial and final body weights of animals in all the three 
study groups were shown in table-1 as mean ± SD.  
The group wise comparison for final body weight at the end 
of experiment was found significantly different for groups 
with p-value <0.001 as shown in table-2.  

Liver weight and relative tissue weight index of 
animals in all the three study groups were shown in table-3 
as mean ± SD.  

The relative tissue weight index (RTWI) of liver was 
measured and group wise comparisons were made for 
RTWI was found significant for groups with p-value <0.001 
as shown in table-4.  

Analysis for microscopic observations like diameter of 
hepatocytes was done as mean ± SD in table-5. 

The difference for diameter of hepatocyte among 
three groups was significant with p-value <0.001 as shown 
in table-6. 

 
Table-1: The initial and final body weight of animals in three study groups 

Groups 
Initial Weight Final Weight 

N Mean SD N Mean SD 

Group A (Control group) 30 153.03 8.01 30 201.43 9.90 

Group B (Arsenic group) 30 154.60 8.27 30 179.57 8.50 

Group C (Arsenic+ Vit E) 30 155.47 11.82 30 199.17 14.09 

 
Table-2: Group wise comparison for Final body weight among three groups 

(I) group (J) group 
Mean Diff. 

(I-J) 
Std. Error Sig. 

95% CI 

LL UP 

Group A Group B 21.87* 2.86 <0.001* 15.04 28.69 

Group A Group C 2.27 2.86 0.709 -4.56 9.09 

Group B Group C -19.60 2.86 <0.001* -26.43 -12.77 

*Statistically Significant 

 
Table-3: The Liver Weight and Relative Tissue weight index and Weight of animals 

 
Liver Weight RTWI Weight 

N Mean SD N Mean SD 

Group A (Control group) 30 7.45 0.48 30 3.70 0.11 

Group B (Arsenic group) 30 7.47 0.58 30 4.16 0.18 

Group C (Arsenic+ Vit E) 30 7.41 0.67 30 3.72 0.14 

 
Table-4: Group wise comparison for RTWI among three groups 

(I) group (J) group 
Mean Diff. 

(I-J) 
Std. Error Sig. 

95% CI 

LL UL 

Group A Group B -.459* .037 <0.001* -.5491 -.3696 

Group A Group C -.017 .037 .896 -.1065 .0729 

Group B Group C .442* .037 <0.001* .3529 .5323 

*Statistically Significant 
 

Table 5: The Diameter of hepatocytes (µm) of animals in three study groups 
 Diameter of hepatocyte (µm) 

 N Mean SD 

Group A (Control group) 30 13.74 1.39 

Group B (Arsenic group) 30 23.19 1.62 

Group C (Arsenic+ Vit E) 30 15.55 2.12 
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Table 6: Comparison for diameter of hepatocytes among 3 groups 

 
Sum of 
Squares 

 
Mean 

Square 
 Sig. 

Between groups 1508.720 2 754.360 249.535 <0.001* 

Within groups 263.006 87 3.023   

Total 1771.726 89    

*Statistically Significant 
 

DISCUSSION 
 

This study was conducted to explore the protective role of 
Vitamin E against the toxic effects of sodium arsenite on 
liver of albino rat. One of the parameters of the present 
study was the weight of the animals. Weight gain may be 
taken as an indicator of general wellbeing of animal. In the 
present study, there was weight gain in all animals but the 
final weight at the end of experiment was found significantly 
different among three groups. There was more increase in 
weight of animals of group A (control) and C (Arsenic + 
vitamin E) as compared to group B (Arsenic only). Although 
there was weight gain in animals of arsenic treated group 
as well, but the extent of weight gain was less in 
comparison to control.  

This finding was comparable to the study of Sayed S et al. 
who studied on mice to find the Protective effects of 
phyllanthus emblica leaf extract (PLE) on sodium arsenite-
mediated adverse effects in the duration of 4 weeks. In that 
study sodium arsenite treated group animals gained less 
weight as compared to other groups (control and PLE 
treated group).14 This study supports the fact that animals 
treated with sodium arsenite gained less weight. Contrary 
to that in 2016 B.B Baltaci reported in his 15 days 
experiment that there is no difference between control 
group and arsenic group in body weight gain15 this 
difference in results could be due to difference in duration 
of experiment. 

In the present study, difference in diameter of 
hepatocytes was statistically significant among three 
groups. Due to fat accumulates within hepatocytes, there is 
increase in their size. This change was well documented in 
our results.  Similar results have been seen in various other 
experiments.16 There is a clear cut evidence in result of 
present study that Vitamin E prevented ballooning of 
hepatocytes. In 2018 a study was published by Hegazy et 
al. on hepatotoxicity of zinc oxide nanoparticles and 
protective role of vitamin E on it and similar results were 
found.17 

Limitations:  Present study had number of limitations like 

small sample size, financial contrains and limited 
resources. This study just observed hepato-protective 
effect of vitamin-E only. 
 

CONCLUSION 
 

This study concluded that there is clear evidence of 
improvement with vitamin E, it can be safely stated that 
vitamin E provides hepatoprotection against arsenic 
induced hepatotoxicity. Therefore use of vitamin E to 
counter hepatotoxic effects of arsenic can be considered by 
health providers. However further studies are required for 
determination of appropriate dose for said purpose. 

Author’s contribution: AI: Overall supervision, write up 

and literature review. MT: Statistics application analysis 
literature review, help in write up. ST, RTK & TL: Literature 
review help in write-up.  
Acknowledgements: I am thankful to Allah and my 

colleagues who made it possible for me. 
Conflict of interest: None 
Funding:  None               
 

REFERENCES 
 

1. Jha SK, Mishra VK, Damodaran T, Sharma DK, Kumar P. 
Arsenic in the groundwater: Occurrence, toxicological 
activities, and remedies. Journal of Environmental Science 
and Health Part C. 2017: 3;35(2):84-103. 

2. da Cunha de Medeiros P, Samelo RR, Silva AP, da Silva 
Araujo Santiago M, Duarte FA, de Castro ÍB, Perobelli JE. 
Prepubertal exposure to low doses of sodium arsenite impairs 
spermatogenesis and epididymal histophysiology in rats. 
Environ toxicol. 2019;34(1):83-91 

3. Filippini T, Malavolti M, Cilloni S, Wise LA, Violi F, Malagoli C, 
Vescovi L, Vinceti M. Intake of arsenic and mercury from fish 
and seafood in a Northern Italy community. Food chem 
toxicol. 2018; 1;116:20-6 

4. Bhatt BD, Schaffer HK. Dangerous Waters? Chronic Arsenic 
Exposure. Am J med. 2017 1;130(12):1382-4. 

5. Sarkar A, Paul B. The global menace of arsenic and its 
conventional remediation-A critical review. Chemosphere. 
2016 Sep 1;158:37-49 

6. Singh AP, Goel RK, Kaur T. Mechanisms pertaining to 
arsenic toxicity. Toxicol Int. 2011;18(2):87. 

7. Georgia Guglielmi.Arenicin drinking water threatens ap to 
60million in Pakistan[internet]2017 [cited 4-02-20]Available 
from: www.sciencemag.org/news/.../arsenic-drinking-water-
threatens-60-million-pakistan 

8. Birben E, Sahiner U, M,Sackesen, C.Erzurum, S. Kalayci, O. 
Oxidative stress and antioxidant defense. World Allergy 
Organ J. 2012, 5, 9–19 

9. Mandal P. An insight of environmental contamination of 
arsenic on animal health. Emerging Contaminants. 2017 
1;3(1):17-22 

10. World Health Organization. Preventing disease through 
healthy environments: exposure to arsenic: a major public 
health concern.WHO; 2019. 

11. Patrick L. Toxic Metals and Antioxidants: Part II. The Role of 
Antioxidants in Arsenic and Cadmium Toxicity. Altern Med 
Rev 2003;8(2):106–28. 

12. Niki E, Traber MG. A history of vitamin E. Ann Nutr Metab. 
2012; 61(3):207-12 

13. Niki E, Abe K. Vitamin E: Structure, Properties and Functions. 
Ann Nutr Metab 2019; 4 (pp. 1-11). 

14. Adil M, Kandhare AD, Visnagri A, Bodhankar SL. Naringin 
ameliorates sodium arsenite-induced renal and hepatic 
toxicity in rats: decisive role of KIM-1, Caspase-3, TGF-β, and 
TNF-α. Renal failure. 2015;14;37(8):1396-407 

15. Calfee-Mason KG, Spear BT, Glauert HP.Vitamin E inhibits 
hepatic NF-kappaB activation in rats administered the hepatic 
tumor promoter, phenobarbital. J Nutr. 2002;132(10):3178–
3185 

16. Qureshi S, Noor U, Baqar A, Qamar K. Arsenic induced 
histomorphological alterations in size of hepatic lobule and 
ameliorative effects of lagenaria siceraria. Pak Armed Forces 
Med J. 2019:28;69(1):76-82 

17. Hegazy AA, Ahmed MM, Shehata MA, Abdelfattah MM. 
Changes in rats’ liver structure induced by zinc oxide 
nanoparticles and the possible protective role of vitamin E. J 
Anat. 2018;9;1(3):1. 

 

http://www.sciencemag.org/news/.../arsenic-drinking-water-threatens-60-million-pakistan
http://www.sciencemag.org/news/.../arsenic-drinking-water-threatens-60-million-pakistan

