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     Vitamin E (α-tocopherol) is a potent antioxidant and possesses an important 

role in deactivating free radicals in the cells and preventing the hazardous 

effects of reactive oxygen species thus stopping the lipid peroxidation process. 

However, the overdosing of a vitamin is toxic and leads to many harmful 

effects. The current work aimed to assess the potential subchronic toxicity of 

vitamin E megadoses for 90 days of treatment and after 45 days of recovery. 

Forty-seven male albino rats weighting (120-140 g) were used in this study 

and were divided into seven groups each of seven animals. The normal control 

group, three groups treated with (500, 1000, and 2000 mg/kg) of vitamin E for 

successive 90 days, and the last three groups were treated with the same doses 

and left 45 days for recovery. The results showed that higher doses of vitamin 

E had significantly increased liver enzymes ALT and AST, MDA, and altered 

hematological parameters. The toxicity was proportional to the dose and 

recovery period showed maintained liver toxicity while kidney regains their 

normal function. The study concluded that although vitamin E reported being a 

potent antioxidant, it is very toxic unless it had used within the range of 

recommended doses and should be used under the prescription of the 

physicians 

INTRODUCTION 

 

          Vitamins are organic compounds that are present naturally in most food and required 

for organisms due to their important role in the metabolism, vitality and growth processes 

(Hassan, 2012). Vitamin E has a multiple nature that began in 1936 when Evans et al. (1936) 

succeeded in isolating two active compounds from wheat germ oil, α-tocopherol, and β-

tocopherol. Since that time, numerous investigators have conducted studies of vitamin E 

(Rengaraj et al., 2015). Vitamin E is a fat-soluble and strong antioxidant occurred in the 

cells, normally it accumulates in the mitochondria and endoplasmic reticulum membranes to 

protect against lipid peroxidation (Gavazza et al., 2001). There are many natural food sources 

for providing vitamin E in significant amounts, fresh vegetables, nuts, seeds, and some oils in 

the most active form, alpha-tocopherol (Dietrich et al., 2006). Shreds of evidence revealed 

that there are many different forms of vitamin E, eight lipid-soluble compounds, one of them 

is alpha-tocopherol which has a protective efficacy in cardiovascular diseases and the 

protection against reproductive damage (Tarber and Atkinson, 2007 and Devaraj et al., 2008).  

Alpha-tocopherol intake in human and animal models has been shown to inhibit the lipid 

peroxidation process, decreasing the production of superoxides through impairing the 
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assembly of nicotinamide adenine dinucleotide phosphate oxidase and by downregulation of 

scavenger receptors (SR-A and CD36) expression in the cells. On the other hand, It was 

reported that the treatment with alpha-tocopherol, at high doses, in particular, inhibiting the 

release of the cytokines, IL-8 and the plasminogen activator inhibitor-1 (PAI-1) and 

decreasing the adhesion of monocytes to the endothelium (Singh et al., 2005). Although 

vitamins are very significance for organisms, an extra supplement of vitamins can lead to 

their high storage in the bodies causing a toxic effect called hypervitaminosis or vitamin 

toxicity (Hassan, 2012).  

          It was reported that vitamins C and E are the most common in popular use as vitamin 

supplements (Vinson et al., 2005). In Egypt, data collected and reported by the World Health 

Organization (WHO) since many years ago showed that the range of pharmaceutical 

preparations supplied to the peoples with or without be prescribed is similar (Benjamin et al., 

1996). In the face of supplementation with vitamin E at megadoses has been promoted to be 

adventitious to the aged people, there is no medical, scientific search certificate that this is 

correct (Gabriel et al., 2008). In the fact, thousands of general population daily intake vitamin 

E in quantities that may be greater more times than recommended with a little proof of the 

predicted unwanted side effects (Machlin and Brin, 2008). 

           The current work aimed to investigate the safety margin for the vitamin E 

supplementation at different mega doses for 90 days and even after a recovery period of 45 

days by using of pharmaceutical studies for achieving this target. These studies were 

involved with different biochemical parameters, ALT, AST, creatinine, urea, MDA, GSH and 

histological examination of  liver and kidney.  

 

MATERIALS AND METHODS 

 

Experimental Animals: 

             Forty-seven male albino rats weighing 120-140 g were used in the present study and 

were obtained from the National Research Centre (NRC), Egypt. The animals were kept in 

polyethylene cages with well-aerated metal covers at normal environmental conditions  

(25±5°C and normal 12 hrs dark/light cycle) at the Animal House, Zoology Department, 

Faculty of Science, Port Said University, Port Said, Egypt. They were fed  on commercial 

food pellets and daily provided with fresh tap water ad libitum. Animal care and maintenance 

were in accordance with the International Guiding Principles for Animal Research.  

Animal Grouping: 

            The animals were divided into seven groups (7 rats per group), treatment was orally 

for successive 90 days in all groups by using intragastric gavage, according to the following 

design: 

Group I, animals was received distilled water. Group II, animals were treated with 500 mg/kg 

vitamin E. Group III, animals were treated with 1000 mg/kg vitamin E. Group IV, animals 

were treated with 2000 mg/kg vitamin E. Group V, animals were treated with 500 mg/kg 

vitamin E for successive 90 days and left 45 days for recovery. Group VI, animals were 

treated with 1000 mg/kg vitamin E for successive  90 days and left 45 days for recovery. 

Group VII, animals were treated with 2000 mg/kg vitamin E for successive  90 days and left 

45 days for recovery. 

Vitamin E: 

           Vitamin E was in the form of (dl-alpha tocopherol acetate) and purchased from  

(Pharco Pharmaceutical Co., Egypt). 

Blood and Tissue Sampling: 

           Animals were sacrificed by decapitation under light anesthesia and blood samples 

were collected from animals in heparinized tubes for reduced GSH assay and EDTA tubes for 
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hematological parameter estimation, and into plain tubes for estimating the other biochemical 

parameters. The blood containing plain tubes were centrifuged at 5000 rounds per minute for 

10 minutes and the serum was pipetted off and stored at -20ºC until used. Soon after blood 

was collected, animals were dissected to obtain liver and kidney organs from each animal. 

After removing these organs, they were rinsed in saline (0.9% NaCl) as an isotonic solution 

for cleaning them from any excess of blood on their surfaces, then fixated in 10% formalin. 

Biochemical Assays: 

          The serum urea concentration was determined using a commercial kit purchased from 

(BioMed diagnostics, Hannover, Germany, REF: URE 118240) according to manufacturer‘s 

instructions based on the method of Vassault et al. (1986). Serum creatinine concentration 

was estimated using the commercial kit of (Biodignostic, Dokki, Giza, Egypt, CAT.NO.CR 

12,51) according to the colorimetric method of Bartels et al. (1972). Serum alanine 

aminotransferase (ALT) and aspartate amino transferase (AST) activities were measured by a 

colorimetric method using the commercial kit purchased from (Biodignostic, Dokki, Giza, 

Egypt, CAT.NO.AS10 31,45) according to the manufacturer‘s instructions and the method 

described by Reitman and Frankel, (1957). Reduced glutathione (GSH) was estimated in 

blood by a colorimetric method according to the steps described by the manufacturer (Sigma-

Aldrich "Merck", Germany). Lipid peroxidation, malondialdehyde (MDA) was determined 

using a commercial kit of (Biodignostic, Dokki, Giza, Egypt, CAT NO.MD 25,29) according 

to the method of Ohkawa et al. (1979). All parameters were assayed using a 

spectrophotometer (Photometer 5010, Riele GmbH, Germany). 

Sections Preparation for the Histopathological Examination: 

          The fixated organ samples were processed using standard histological methods. The 

samples after removing from the fixative were washed in running water overnight, 

dehydrated with an ascending series of ethyl alcohol, cleared in Terpineol for two days, then 

embedded in three changes of pure paraffin wax to obtain paraffin blocks. The obtained 

paraffin blocks were cut with a microtome into about 5 microns thickness sections and 

mounted on clean glass slides, stained with hematoxylin and eosin (Lillie and Fuller, 1976). 

Finally, the slides were cleared by Xylene and mounted with DPX.  The stained slides were 

examined and photographed by using the Axiostar Plus (Carl Zeiss, Göttingen, Germany) 

microscope supplied with Canon (PC 1200 Power shoot A641) digital camera and (Zoom 

Browser Ex) software at the central lab of the Zoology Department, Faculty of Science, Suez 

Canal University, Ismailia, Egypt. 

Statistical Analysis of Data: 

          Results have been expressed as means ± standard error (SE) for seven rats in each 

group (n=8). Tables and graphs were created using Microsoft Excel software. Data were 

statistically analyzed using the Statistical Package for Social Science (SPSS) version 18 

software. The statistical significance of differences between groups was evaluated by using 

one-way analysis of variance (ANOVA) test which was followed by Post-hoc Duncan and 

Student’s t-test. The obtained data were considered significant when the P values were ≤0.05.  

                                                               
RESULTS  

 

Hematological finding: 

          The Result of the current study showed that the hemoglobin (Hb) level of the treated 

groups with vitamin E (500, 1000 and 2000 mg /kg) for 90 days was non-significantly 

increased with the dose 500  mg/kg of vitamin E (12.3±0.28) compared to control 

(13.1±0.56). Otherwise, Hb level was non-significantly decreased with (1000 and 2000 

mg/kg) doses (12.1±0.09 and 11.9±0.19). On the other hand, rats that treated for 90 days with 

the different doses of vitamin E (500, 1000, and 2000 mg/kg) and left for 45 days for 
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recovery showed a significant increase in the 500 mg/kg treated group (13.7±0.4) and non-

significant decrease in (1000 and 2000 mg/kg) treated groups (12.8±0.18 and 12.3±0.2) in 

comparison with the control rats.    

           Total leukocyte count (TLC) was significantly increased in 2000 mg/kg, vitamin E 

treated group (10.9±1.2) after 90 days of treatment and non-significantly increased in (500 

and 1000 mg /kg) treated groups (8.1±.4 and 8.9±0.21) compared with control (7.93).  For 

recovery groups, TLC showed a non-significant increase in (2000 and 1000 mg/kg) treated 

groups (7.93 and 8.3±0.7) and non-significantly decreased in 500 mg/kg treated group 

(9.28±1.3) compared with the control group.  

Regarding platelets (PLT) count, it was significantly decreased in 2000 mg/kg, vitamin E 

treated group (398.5±6.6) compared with control (600.2). PLT count after 45 days recovery 

period showed a non-significant increase in 2000 mg/kg treated group (398.5±6.6) and a non-

significant decrease in vitamin E (500 and 1000 mg/kg) treated groups (597±26.2 and 

539±19.9) compared with the control group (Table 1). 

Biochemical Parameters: 

Serum Urea Concentration: 

           Serum urea concentration was non-significantly increased in all treated groups with 

different doses of vitamin E (500, 1000 and 2000 mg/kg) for 90 days (22.3±0.38, 21.8±0.7, 

and 23.4±0.7 respectively) compared with control (21.6±0.65). Otherwise, after the recovery 

period, the blood urea concentration was non-significantly decreased in all treated groups 

(500, 1000 and 2000 mg/kg) (22.1±0.49, 22.7±0.59, and 22.49±0.58 respectively) in 

comparison with the control group (Table 1).  

Serum Creatinine Concentration: 

          The current data showed that the serum creatinine concentration in treated groups for 

90 days was non-significantly increased with all doses of vitamin E (500, 1000 and 2000 

mg/kg) (0.24±0.03, 0.26±0.031, and 0.29±0.03 respectively) compared with the control 

group (0.24±0.025). As well as in the recovery groups creatinine concentration was non-

significantly increased in all treated doses (500, 1000 and 2000 mg/kg) (0.27±0.025, 

0.29±0.022, and 0.30±0.014 respectively) when compared with the control group (Table 1). 

 

Table (1): Effect of treatment of vitamin E (500, 1000, 2000 mg/kg) on hematological and  

biochemical parameters of rats after 90 days of treatment and 45 days recovery. 

 
Values are expressed as a mean ± standard error (SE). 

(*) represents the significant differences between the corresponding control and treated 

groups using  One Way ANOVA test when p<0.05. 
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Liver Aminotransferases (ALT and AST) Activities in Serum: 

           ALT and AST activities were significantly increased at the doses (1000 and 2000 

mg/kg) of vitamin E (76.3±1.45 and 94.6±2.01) and (173.1±8.9 and 291.6±9.2) compared 

with control (51.16 and 113±.87) while non-significantly increased in the 500 mg/kg treated 

group (56.3 and 120.8) after 90 days of treatment. On the other hand,  ALT in the recovery 

groups showed a significant increase in 2000 mg/kg treated group (68.16±1.4) and a non-

significant increase in (500 and1000 mg/kg) treated groups (53.3±2.48 and 57.8±1.1). AST 

activity in all groups (500, 1000 and 2000 mg/kg) was non-significantly increased 

(128.6±4.9, 133.8±6.29, and 137.16± 6.9)  after 45 days recovery in comparison with the 

control group (Table 1). 

Serum Malondialdehyde (MDA) Content:  

            MDA content after 90 days of treatment with vitamin E showed a significant increase 

at the dose 2000 mg/kg (6.09±0.46), significant decrease at the dose 500 mg/kg (1.77±0.09), 

and non-significant decrease at the dose 1000 mg/kg (2.04±0.04) compared to control group 

(2.74±0.16). On the other hand, after 45 days of recovery, MDA content was significantly 

increased in 2000 mg/kg treated group (6.67±0.28), non-significantly increased in 1000 

mg/kg treated group (3.72±0.557), and non significantly decreased in 500 mg/kg treated 

group (2.86 ±0.99) compared with the control group (Fig. 1). 

 

 
Fig.1: Effect of vitamin E (500, 1000, 2000 mg /kg) on lipid peroxidation malondialdehyde 

(MDA) content (mmol/l) of the rats at different duration time (30, 90 days) and 

recovery. 

          (*) represents a significant difference between the corresponding control and treated 

groups, using One Way ANOVA test (p <0.05). 

 

Glutathione Reduced (GSH) Serum Content:  

           GSH revealed a significant increase after 90 days of vitamin E treatment with all doses 

(500, 1000 and 2000 mg/kg) (22.43±1.65, 18.93±1.41, and 12.3±.46 respectively) in 

comparison with the control group (6.1±.46). On the other hand, GSH after 45 days recovery 

was significantly increased in (500 and 1000 mg/kg) treated groups (14.3±.53 and 7.7±.48) 

and significantly decreased in 2000 mg/kg treated group (4.04±.31) in comparison with the 

control group (Fig. 2). 
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Fig. 2: Effect of vitamin E (500, 1000 and 2000 mg /kg) on glutathione (GSH) content 

(mg/dl) of the rats at different duration time (30 and 90 days) and recovery. 

          (*) represents a significant difference between the corresponding control and treated 

groups, using One Way ANOVA test (p <0.05).  

 

Histological Examination: 

The Kidney:  

            Histological examination of the kidney of normal control rats showed a normal 

structure of the kidney which consists of a huge number of urineferous tubules, the nephron, 

and the collecting tubules. The nephron is built up of Malpigian corpuscle and the nephric 

tubules. Nephric tubules are the proximal convoluted tubule, descending and ascending loop 

of Henle, and distal convoluted tubules. The outer wall of Bowman's capsule is composed of 

a single layer of simple squamous epithelia. The proximal convoluted tubular pyramidal cells 

are marked with basophilic cytoplasm. The distal convoluted tubules have a wide lumen 

bordered of cubical or low columnar epithelial cells with basally located basophilic nuclei. 

The collecting tubules are lined with simple cuboidal or columnar epithelium with a 

relatively clear cytoplasm. Histological examination of the kidney of rats after 90 days of 

vitamin E treatment with daily doses (1000 and 2000 mg/kg) showed slightly abnormal renal 

corpuscles with mild atrophic glomerulus and mild glomerulonephritis. Some of the proximal 

tubules showed a foamy appearance and in the others, protein casts could be seen. 

Convoluted proximal and distal tubules are dilated and slightly degenerated with pyknotic 

nuclei. For recovery groups, kidneys of rats that received (500, 1000, and 2000 mg/kg) 

vitamin E for 90 days and left 45 days for recovery showing the absence of any signs of 

histopathological damage (Fig3 ز). 

The Liver: 

            Histological examination of the liver of normal control rats showed a normal hepatic 

architecture composed of polygonal hepatic cells, which are radiating around the central vein 

and forming hepatic strands. The cells are in alternation with blood sinusoids. The sinusoids 

contain phagocytic cells of the mononuclear type; Von Kupffer cells. Outside of the lobules 

at certain angles, portal islands of connective tissue are present, each contains a branch of the 

hepatic portal vein, hepatic artery, and a bile duct. After treatment with vitamin E for 90 days 

with daily doses (500, 1000 and 2000 mg/kg), liver tissues showed hydropic degeneration  at 

the central and portal areas with a microvesicular fatty degeneration, focal necrosis, and 

increased infiltration with inflammatory cells mainly in the portal area. After 45 days for 

recovery, congestion of sinusoid, dilated blood vessel, increased kupffur cells, focal necrosis 

with pyknotic nucleus and infiltration with inflammatory cells could be observed (Fig 4 ز).  

http://www.siumed.edu/~dking2/intro/epith.htm#cub
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Fig. 3: Photomicrograph of the kidney of rats after treatment with vitamin E for 90 days and after 45 days of 

recovery. A) Normal control with normal kidney structure. B) 500 mg/kg treated group with normal structure. 

D) 1000 mg/kg treated group showed mild glamorous atrophy and mild necrotic dilated and degenerated 

tubules. C) 1000 mg/kg treated group and after recovery showed normal kidney structure. E) 2000 mg/kg 

treated group showing glomerulonephritis with a large cellular crescent forming a cap over the glomerular tuft 

and degenerating tubules. F) 2000 mg/kg treated group after recovery showing glomerulonephritis and presence 

of protein casts with dilation of distal convoluted tubules.  (HX& E stain and magnification  X400). 

 
Fig. 4: Photomicrograph of the liver of rats after treatment with vitamin E for 90 days and after 45 days of 

recovery. A) Normal control with normal liver structure. B) 500 mg/kg treated group showing mild infiltration 

of inflammatory cells in the portal area. C) 500 mg/kg treated group after recovery showing normal hepatocytes 

and a portal area contain a branch of the portal vein. D) 1000 mg/kg treated group showing focal necrosis with a 

pyknotic nucleus around the central vein. E) 1000 mg/kg treated group showing hydropic degeneration of the 

hepatocyte. F) 2000 mg/kg treated group showing severe infiltration of inflammatory cells in the portal area G) 

2000 mg/kg treated group after recovery showing mild infiltrations of inflammatory cells around the portal area.  

(HX& E stain and magnification  X400).  
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          DISCUSSION 

 

            Vitamin E supplements have many regular uses for medical purposes especially by 

patients with cardiovascular disorders, muscular dystrophies, dermal diseases, infertility and 

cancer (Miller et al., 2005). Although the undesirable side effects of vitamin E 

hypervitaminosis due to, a recent study of Gussak et al. (2018) reported that the mega- doses 

of vitamin E supplementation had adverse effects. In the present study, three megadoses of 

vitamin E were used via subchronic oral administration to adult male albino rats to assess 

their toxicity or potential side effects. 

 The hematological parameters can be used to assess the health or pathological 

conditions and nutritional state of the animals (Ajayi and Raji 2012). So, the hemopoietic 

system is one of the most sensitive targets of toxic compounds and an important index of 

physiological and pathological states in both humans and animals (Risitano et al., 2007). In 

the current study, treatment with vitamin E showed a significant increase in hemoglobin (Hb) 

content only in (500 mg/kg) treated group and after 45 days recovery, while non-significantly 

decreased in (1000 and 2000 mg/kg) treated groups for 90 days of treatment and after 45 days 

recovery in the comparison with control group. The increase in Hb content after treatment 

with the lowest dose of vitamin E  (500 mg/kg) might be due to its antioxidant effects 

(George and Adegoke, 2012). A study by Abdo et al. (1986) revealed that treatment with a 

high dose of vitamin E (2000 mg/kg) for 13 weeks caused a decrease in hematocrit values 

and Hb concentrations. These findings revealed that treatment with vitamin E at high doses 

for a prolonged time could be potentially toxic. Total leukocyte count (TLC) in the groups 

that received doses of vitamin E for 90 days showed a significant increase with the dose 

(2000 mg/kg) and non-significant increase with the doses (500 and 1000 mg/kg), while TLC 

showed non-significant changes in the recovery groups in comparison with the control. The 

significant increase in TLC may be responding to the inflammation which had shown in the 

histopathological examination of the liver tissues after treatment with high doses in 

particular. Regarding Platelets (PLT) count, it was significantly decreased in (2000 mg/kg) 

treated groups, non-significantly decreased with the other doses (500 and 1000 mg /kg).   

However, after the recovery period, PLT count was non-significantly changed. Studies on 

healthy humans after vitamin E daily supplementation showed no changes in platelet 

aggregation or number (Steiner, 1993). Conversly,  Jandak, et al. (1989) reported that they 

were markedly reduced following vitamin E intake at a dose of 400 mg/kg for 2 weeks. 

Tocopherol intake was reported to have a blood-thinning effect and reducing the ability of 

blood coagulation function through decreasing platelets aggregation  (Pastori et al., 2013). 

 Toxicity occurred on the kidneys is investigated by detecting tissue damage or 

elevation in the parameters of their excretory function (Cobbina et al., 2015). Determination 

of serum urea and creatinine concentrations are usually perfect in the evaluation of the kidney 

function (Levey et al., 1999). Serum urea and creatinine concentrations in the current study 

showed non-significant changes after 90 days of treatment with vitamin E with the different 

doses and also after 45 days of recovery compared with control. On the other hand, the 

microscopic histopathological examination of the kidney tissues after vitamin E treatments 

revealed normal kidneys structure, even in high doses except mild changes were seen but 

completely disappeared after recovery. The current results were in a line with Dietrich et al. 

(2006) who revealed that serum creatinine was unaffected by vitamin E treatment even with 

high doses. Conversely, a study of  Ima-Nirwana et al. (2012) reported that serum creatinine 

was increased in their subchronic toxicity study and kidney weights were increased after 

treatment with Vitamin E (500 mg and 1000 mg/kg) and they suggested further studies to 

confirm these data. 

 ALT and AST are liver enzymes and considered as good indicators for the 
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determination of the liver function. The liver is the main target organ for vitamin E and other 

foreign substances being absorbed from the intestines in which they are metabolized to other 

active or non-active compounds (Tarber, 2013 and Kayden and Traber, 1993). So, the 

increase in the hepatic enzymes might be due to the hazard effects of a certain compound that 

could have potential liver toxicity that may be increased by dose leading to liver injury. In the 

current study, ALT and AST were significantly increased following treatment with (1000 and 

2000 mg/kg) of Vitamin E for 90 days and still increased after recovery in comparison with 

the control group. ALT and AST activities are increased, according to Kim et al. (2011) in 

the cases of hepatocellular injury or death. A study by Dietrich et al. (2006) has reported that 

serum and liver vitamin E levels increased progressively with high doses of vitamin E after 

13 weeks with an increase in liver enzymes. Where liver enzymes have not regained their 

normal values after 45 days of recovery, which indicated that higher doses of vitamin E have 

toxic hepatic effects and prolonged even after the drug discontinuation. These findings were 

in line with the provided histological examination of the liver which revealed that that rats 

have received1000 and 2000 mg/kg of vitamin E for 90 days and after recovery showed some 

histological changes in the liver. These histological changes were marked hydropic 

degeneration and infiltration of inflammatory cells. The hepatocytes of the liver in the groups 

of rats that received high doses of vitamin E showed hydropic degeneration. The same 

finding was observed by Oudea et al. (1973) who explained that the hydropic degeneration 

was a response of excess water influx to the cells, which could be due to mitochondrial 

damage that leads to the entrance of sodium ions into the cells and consequently water 

accumulation. Subchronic study on animals treated with vitamin E, in the form dl-tocopheryl 

acetate, reported that the treated animals had massive organ hemorrhages and quit injury 

where liver tissues showed the presence of vacuolated lipid staining macrophages (Wheldon 

et al., 1983).  

 MDA is the end product of the reactions that lead to the oxidation of the unsaturated 

fatty acids, so, it is an important biomarker of oxidative stress in the lipid peroxidation 

process (Gutteridge, 1995 and Ewelina et al., 2019).Vitamin E is an important fat-soluble 

chain-breaking antioxidant that neutralizes the free radicals and protecting against lipid 

peroxidation for maintaining the membranes of living cells (Turgut et al., 2006). Moreover, 

many antioxidants such as vitamin E, vitamin C, reduced glutathione (GSH), coenzyme Q10 

(ubiquinone) and selenium may act synergically in preventing lipid peroxidation and cell 

degeneration (Lass and Sohal, 2000). In the present study, after treatment for 90 days with 

vitamin E (500, 1000, 2000 mg/kg) the lipid peroxidation (MDA) showed a significant 

increase with the dose 2000 mg/kg and significantly decreased in 500 mg/kg group, while 

non-significantly decreased with the dose 1000 mg/kg. In the recovery groups, MDA showed 

a significant increase only in 2000, mg/kg group and a non-significant decrease in 500 and 

1000 mg/kg groups. Vitamin E, a strong fat-soluble antioxidant occurs in the cell, 

accumulated naturally in the membranes of cell organelles like mitochondria and 

endoplasmic reticulum and protects cells against lipid peroxidation (Matés et al., 1999). In 

this case, vitamin E scavenges free radicals to preserve cell membrane functions such as ion 

transport and membrane fluidity and potentially diminishing the rate of lipid peroxidation 

(Chun-Chung et al., 2018). This antioxidant function of the vitamin was clearly recognized 

with the lowest dose (500 mg/kg) in this study, while after treatment with the highest dose 

(2000 mg/kg) and after recovery, the exactly opposite has happened. Likewise,  a study of 

Mascio et al.  (1991)  revealed that daily supplementation with vitamin E at high doses 

exceeding 1000 mg/kg had oxidant effects which are opposite of its antioxidant properties, 

potentially leading to oxidative stress (Rizvi et al., 3014).  

 The current study revealed that GSH content after vitamin E treatment for 90 days 

was significantly increased with all doses (500, 1000 and 2000 mg/kg). Also, GSH was 
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significantly increased in (500 and 1000 mg/kg) treated groups while significantly decreased 

in 2000 mg/kg treated group after 45 days of recovery. Cells have a biological defense 

system for fighting oxidative stress process such as the antioxidant enzymes glutathione 

reductase and transferase, superoxide dismutase (SOD), and catalase as well as the non 

enzymatic antioxidants such as vitamins E and C, carotenoids, and GSH that can also act to 

vanquish such oxidative stress (Somia and Hamdy, 2012). The treatment with vitamin E is 

helpful in maintaining the erythrocyte GSH concentration at the normal levels due to its 

protective role (Ognjanoivc' et al., 2003). In addition, rats treated with low doses of vitamin 

E showed an increase in the antioxidant enzyme activity and  GSH level accompanied by an 

inhibition of lipid peroxidation, this may be due to that vitamin E eliminate free radicals and 

preserve cell membrane stability and fluidity by maintaining the sulfhydryl groups of the 

membrane proteins and decreasing the rate of lipid peroxidation (Mittal and Flora, 2007).  

The decreased GSH content in the 2000 mg/kg treated group might be due to the oxidative 

stress resulted from the toxicity of the high dosage intake and the consumption of GSH as 

one of the antioxidant defense systems. Lu,  (2009) reported that the synthesis of GSH could 

be impaired due to different pathological disorders, one of them is a more alive injury. The 

present work has revealed that the treatment with 2000 mg/kg of vitamin E had toxic effects 

to the liver, so we suggested that could be another explanation for decreasing of GSH level 

with that dose. 

 Meta-analysis of several studies on vitamin E intake concluded that it is unlikely has a 

mortality regardless of dose (Berry et al., 2009), in addition,  supplementation with vitamin E 

should not be recommended as beneficent for longevity (Erin et al., 2011). Till now the 

studies on the toxicity of vitamin E hypervitaminosis are insufficient and vitamin E in 

addition to all other vitamin toxicity should be studied in detail to assess their risks regardless 

of benefits. In conclusion, the current study revealed that the rats which had subjected to 

excess vitamin E for prolonged periods (subchronic treatment) with megadoses developed 

many hazards and toxic effects which have been sustained even after drug discontinuation. 

Such toxicity was reported mainly in the liver and some degree in hematological parameters 

while no toxicity was reported in the kidney even at high doses of treatment. So, vitamin E 

should be used in appropriate doses to avoid its toxicity and under continuous investigations 

during the treatment period and after discontinuation until recovery.  
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ARABIC SUMMARY 

 

 على ذكور الجرذان البيضاء   Eض المتكررالشبة مزمن  لجرعات كبيرة من فيتامين تقيم التاثيرات السمية للتعر
 

 1, اسامة احمد عباس2, هبة ناجح جاد الحق 1,  ايمان السيد العربى1احمد خلف محمد حسان
 بورسعيد  - جامعة بورسعيد -كلية العلوم-قسم علم الحيوان-1
 سماعيليةاال - قناة السويس-كلية العلوم-قسم علم الحيوان -2

 

اليا ( )توكوفيرول( هو أحد مضادات األكسدة القوية وله دور مهم في إلغاء تنشيط الجذور الحرة في الخEفيتامين )          

فيتامين سامة الالدهون. ومع ذلك ، فإن جرعة زائدة من    اكسدة  وبالتالي إيقاف عملية  نشطألكسجين الومنع اآلثار الخطرة ل

( لمدة  Eفيتامين )   عالية من  لجرعات  إلى تقييم السمية المحتملة  اآلثار الضارة. يهدف العمل الحالي  وتؤدي إلى العديد من  

 140-120البيضاء )  جرذانمن الرا  م سبعة وأربعين ذك. تم استخداايقاف التعرض   يوًما من  45يوًما من العالج وبعد    90

منها لكل  مجموعات  سبع  إلى  تقسيمها  وتم  الدراسة  هذه  في  ال  جم(  مجموعة  حيوانات.  مجموعات ضابطةسبعة  ثالث   ،

يوًما متتالية ، وعولجت المجموعات الثالث   90لمدة    Eم( من فيتامين  جم / ك جمل  2000، و    1000،    500عولجت بـ )

( زادت بشكل كبير من Eمن فيتامين )  العاليةللشفاء. أظهرت النتائج أن جرعات  يوًما    45األخيرة بنفس الجرعات وتركت  

عدم  الجرعة وأظهرت فترة الشفاء   زيادة  السمية معزادت . تحاليل الدم، وغيّرت  AST  ،MDAو   ALTنزيمات الكبد  إ

فيتامين )تعافى   ( ذكر أنه Eالكبد في حين استعادة الكلى وظائفها الطبيعية. وخلصت الدراسة إلى أنه على الرغم من أن 

 .دم ضمن نطاق الجرعات الموصى بها ويجب استخدامه تحت وصفة األطباءسام للغاية ما لم يستخمضاد لألكسدة ، إال أنه 


