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ABSTRACT

Acetaminophen usually recommended for the treatment of fever, headache and other pains and possess the ability
to generate free radicals capable of causing variety of liver diseases and disorders. The study was designed to
determine the anti-oxidant effect of vitamin E pretreatment against acetaminophen-induced hepatotoxicity in albino
rats. A total of 40 male and female albino rats weighing between 80-120g were used.They were divided into 4
groups. Group 1 serving as the control received distilled water only, group 2 as the toxicity control received
distilled water and intoxicated with 800mg acetaminophen intraperitoneally, group 3 was pretreated with low dose
25mg/kg of vitamin E and 800mg acetaminophen whie group 4 was pretreated with high dose 50mg/kg vitamin E
and 800mg acetaminophen by oral gavage. The testing involved pretreatment with Vitamin E for 7 and 28 days,
then intraperitoneal administration of the acetaminophen on the 8" and 29" day. Five out of the 10 animals in each
group were sacrificed on the 8" day while others were further subjected to the pretreatment for (21 days) before
they were intoxicated with acetaminophen, and sacrificed under chloroform anesthesia. The antioxidants
malondialdehyde (MDA), catalase (CAT), superoxide dismutase (SOD), and glutathione peroxidase (GPX) were
dtermined using standard procedures. Comparison of the levels of the antioxidants shows that the administration of
acetaminophen induced a significant decrease (p<0.05) in MDA and significant increase in CAT, SOD and GPX
levels in the albino rats treated for 7 and 28 days in all the groups. In the groups pre-treated with vitamin E,
significant decrease (p<0.05) in MDA and increase in CAT, SOD and GPX was observed. The liver of pre-treated
rats showed recovering cellular matrix and emerging canaliculi, filled portal tract with cells such as erythroid,
myeloid, immune cells and kupffer cells which are evidence of the protective antioxidant and hepatoprotective
potentials of vitamin E. This finding suggest that vitamin E can be used as a safe, cheap, and effective
chemopreventive and protective agent in the management of liver diseases especially in acetaminophen over
dosage.
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INTRODUCTTION conjugation  with  glutathione  (GSH)™*®  but if
detoxification could not occur, series of activties are
triggered resulting to liver damage.®® The resultant
effect of sustained over use of acetaminophen is the build
up of N-acetyl-p-benzoquinoneimine (NAPQI) which
covalently bind to cellular macro molecules causing
acute hepatic necrosis.l’

Acetaminophen is one of the most widely used drugs that
are hepatotoxic. At therapeutic doses, it is very safe but
could cause liver failure in over dose.™ It is usually
recommended for the treatment of fever, headache and
other pains®® and is readily available without
prescription. Its link to hepatotoxicity arises from the
drug’s ability to generate free radicals capable of causing
variety of liver diseases and disorders.”! The metabolism
of drugs by the liver using the cytochrome P450 pathway
often result in the generation of N-acetyl-p-
benzoquinoneimine (NAPQI), which is a highly toxic
reactive intermediate normally readily detoxified by

Oxidative stress is usually occasioned by increased level
of highly reactive species, NAPQI via lipid peroxidation
causing hepatotoxicity.*” Oxidative stress is caused by
accumulation of reactive oxygen species (ROS)M!
produced as normal by-products of cellular
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metabolism.*? Antioxidants have been reported to act
against disease processes by causing elevations in the
level of endogenously produced antioxidant enzymes,
such as superoxide dismutase (SOD), catalase (CAT),
reduced glutathione (GSH) and glutathione E)eroxidase
(GPX), thus decreasing lipid peroxidation.***

Vitamin E has been shown to be hepato-protective as a
result of its anti-oxidant properties.'® (lwu, 1982;
Traber and Stevens, 2011). However, there is pausity of
literatures on the protective effect of vitamin E
pretreatment against acetaminophen induced
hepatotoxicity. Therefore, the present study was
designed to determine the anti-oxidant effect of vitamin
E  pretreatment  against  acetaminophen-induced
hepatotoxicity in albino rats.

MATERIALS AND METHODS

Experimental Animals

A total number of 40 albino male and female albino rats
weighing between 80-120g were procured from the
animal house of the Department of Pharmacology,
Faculty of Basic Medical Science, University of Port
Harcourt. The animals were kept in a well ventilated
cage with 12 hours natural light/dark cycle. They were
divided into 4 groups (1, 2, 3 and 4) of 10 rats each and
allowed to acclimatize for 2 weeks to enable them get
used to the handling process during the research process.
They were fed with commercially prepared rat feed
(finisher) which was purchased from the Top feed
Company, Eastern Premier Feed Mill Ltd, Aba, Abia
State and had access to water (ad libitum) throughout the
period. The conditions of the animals were in conformity
with standards as outlined by the National Academy of
Science.!8%

Acetaminophen and vitamin E

Commercially available acetaminophen and alpha
tocopherol acetate (vitamin E) were purchased from
Carbosynth Company, Unit 8 and 9, Old Station
Business PK, Compton, RG20 SNE United Kingdom.
Other reagents and chemicals used in this research work
were of analytical grade and purest quality.

Experimental Design

The testing involved pretreatment with Vitamin E by
gavage administration for seven days, then
intraperitoneal administration of the acetaminophen on
the eight day. The first one week (7days), five out of the
animals in each group were sacrificed while others were
further subjected to the pretreatment for the next three
weeks (21days) before they were intoxicated with
acetaminophen, then sacrificed under chloroform
anesthesia.’?!

Blood was collected for biochemical analysis by cardiac
puncture into a plain tube, allowed to clot and serum
obtained by centrifuging at 3000 rpm for 10mins in a
Wisperfuge centrifuge (Model 1384, Tamsa Holland).

A portion of the liver was fixed in 10% formal saline for
histopathological studies and stained with haematoxylin
and eosin (H&E) stains *? and morphological changes
were observed.

Pretreatment Plan

Group 1 (Control Group): Made up of 10 rats with
average weight of 120g and receiving normal feed and
distilled water. Isotonic 0.9% NaCl was given on the
eighth day.

Group 2 (Acetaminophen — induced toxicity): This is
the nephrotoxicity control group, receiving distilled
water for seven days and intoxicated with 800mg
acetaminophen intraperitoneally on the eight day.

Group 3 (Low dose vitamin E + acetaminophen): This
group receives only 25mg/kg of vitamin E pretreatment
for seven days and then intoxicated with 800mg
acetaminophen intraperitoneally on the eight day.

Group 4 (high vitamin E + acetaminophen): This
group receives only 50mg/kg of vitamin E pretreatment
through oral gavage for seven days and then intoxicated
with 800mg acetaminophen intraperitoneally on the eight
day.

Animals were fasted overnight after the acetaminophen
was given intraperitoneally and then sacrificed under
chloroform anesthesia.

After the first week, the remaining animals under took
same pattern of treatment for the next three weeks before
acute toxicity was induced and subsequent sacrifice.

Collection /Preparation of Serum

Blood samples were collected by cardiac puncture into
plane bottles and then allowed to stand for proper
clotting and retraction. Serum was gotten from
centrifuging at 3000 rpm for 15mins in a bench
centrifuge. The clear supernatant was used for the
biochemical analysis.

Estimation of Malondialdehyde (MDA)

Malondialdehyde (MDA), was estimated using
spectrophotometric method of Ohkawa et al.*!
Malondialdehyde and other thiobarbituric reactive

substances (TBARS) condense with thiobarbituric acid
to give a fluorescent rod derivative and this was assayed
assayed spectrophotometrically.

Estimation of catalase activity

The spectrophotometric method of Aebi ?* was used for

the determination of catalase activity based on the

principle that hydrogen peroxide in the presence of

catalase, an enzyme is decomposed to water and oxygen.
2H202 ? 2H20 + 02
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Estimation of Superoxide Dismutase (SOD)
Superoxide dismutase activity was determined using the
auto-oxidation method.”® Superoxide activity was
determined by measuring the rate of oxidation of
epinephrine. The rate of auto-oxidation is proportional to
the superoxide dismutase activity.

Estimation of Glutathione Peroxidase (GPX)
Glutathione peroxidase enzyme was determined
according to Rotruck et al.”® A known amount of
enzyme preparation was allowed to react with hydrogen
peroxide in the presence of GSH for a specific time
period. Then the remaining GPX was measured by the
method of Ellman.?"]

Statistical analysis

Analysis of means, standard devaiation, analysis of
variance, and student t-test on the data obtained from the
study was done using the Graph Pad Instant Version
3.10.12 bit for Windows. The Tukey Multiple
Comparison Test was used to compare variation of
means of test groups against the control group. Results
were were considered as significant at p<0.05.

RESULTS

The mean+SD of malondialdehyde (MDA\) in the control
group ie rats that were given distilled water for 7 days
and received 0.9% NaCl isotonic solution on the 8" day
before being sacrificed was 2.35+£0.02 pmol/mL. Upon
intoxication with 800mg acetaminophen on the 8" day
(group 2) before the rats were sacrificed, the mean+SD
of MDA increased to 6.68 = 0.36 pmol/mL. The
meanzSD of MDA in the rats in group 3 that received a
low dose of vitamin E (25 mg/kg) body for 7 days and
800mg of acetaminophen intraperitoneally on the 8" day
was 2.82 +0.18 pmol/mL while in the group 4, where the
rats were given a high dose of vitamin E (50 mg/kg)
body weight, the mean+SD of MDA was 2.87+ 0.01
pmol/mL. Comparison of the means of MDA using
analysis of variance (ANOVA) showed significant
difference (p<0.05, F=550.6) between the means of the
various groups. The Tukey Multiple Comparison Test
was used to identify variations in the mean of the groups
that were signicantly different from the mean of the
control group and between other groups. A significant
(p<0.05) increase in the value of MDA was observed
between the control group and the acetaminophen
induced toxicity group. Results also show appreciably
decreased significant difference (p<0.05) between the
mean of MDA in the vitamin E pretreated groups (3 and
4) and that of the acetaminophen induced toxicity group
2 (table 1). After 28 days of pretreatment with Vitamin
E, the mean+SD of MDA in groups 1, 2, 3 and 4 were
3.03+0.05 pmol/mL, 5.8940.04 pmol/mL, 3.68+0.08
pmol/mL and 3.89+ 0.10 pmol/mL respectively. The
means of MDA in the rats in all the groups after the 28
days of pretreatment with vitamin E also showed
significant difference (p<0.05, F=1480) and Tukey
Multiple Comparison Test similarly showed significant
difference (p<0.05) between the means of all the groups

when compared with that of the control and between the
other groups (table 2).

Similarly, the mean £SD of catalase in the rats in group
1, group 2 and groups 3 and 4 after 7 days of treatment
with vitamin E were 0.47+0.02, 0.15 +0.01, 0.37 £0.02
and 0.44 +0.02 U/mg respectively. Analysis of variance
of the means of the rats in the four groups showed
significant (p<0.05, F=305.2) variation. Tukey Multiple
Comparison Test of the means of groups 2, 3, and 4 and
group 1 showed significant difference (p<0.05) between
group 1 and groups 2, 3, and 4. The result of the effect of
pretreatment with vitamin E on the rats in groups 3 and
4, the control group and the acetaminophen-induced
toxicity group after 28 days showed similarly significant
difference (p<0.05, F=160.5). Significant increase
(p<0.05) in the catalase level was observed between all
the groups after 28 days of pretreatment (table 2).

The effect of vitamin E on superoxide dismutase (SOD)
in the animals during the 7 days of treatment for groups
1, 2, 3 and 4 is also shown in table 1. The table shows
that the meantSD of SOD in the various groups were
7.54 +0.06, 4.89 £0.06, 7.53 +0.02 and 7.85 +0.15 pg/ml
respectively. The value of SOD decreased significantly
(p<0.05) in the acetaminophen -induced toxicity group
(group 2) when compared with control (group 1). The
comparison of the means of SOD between the groups
showed a significant difference (p<0.05, F=853.5). The
results of Dunnett Multiple Comparison Test which
compared the means of SOD in groups 2, 3 and 4 against
group 1 showed significant variation (p<0.05) (table 1).
Similarly, the results of prolonged treatment for 28 days
is shown in table 2. The results showed that significant
(p<0.05) variation in mean was observed between group
1 and 2 and the comparison of the means of SOD in all
the test groups using ANOVA showed significant
difference  (p<0.05, F=853.5). Dunnett Multiple
Comparison Test of the means of the test groups against
the control was also significant (p<0.05) (table 2).

The meantSD of glutathione peroxidase (GPX) in the
animals in groups 1, 2, 3 and 4 during the 7 days
treatment period were 29.67 £0.41, 20.57 £0.02, 29.58
+0.03 and 30.72 0.21 pg/ml respectively. A
significantly decreased variation (p<0.05) in mean
between the control and acetaminophen induced toxicity
group (group 2) was observed. The comparison of the
means of glutathione peroxidase within the groups
showed significant variation (p<0.05, F=2097) and
Dunnett Multiple Comparison Test which compared the
means of GPX in groups 2, 3 and 4 against group 1 also
showed significant variation (p<0.05) in between group 2
and 4 versus group 1. No significant variation in mean
was observed between group 1 and group 3 (table 1).
Incidentally, results similar to what was obtained in the
albino rats after 7 days of pretreatment was also seen
after 28 days of pretreatment (table 2).
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Table 1: Mean+SD of oxidative parameters in albino rats after 7 days pretreatment.

Values are presented in mean = SD. n=5. p < 0.05. MDA- Malondialdehye, SOD-Superoxide dismutase.

Oxidative Parameters
Groups MDA Catalase SOD Glutathione peroxidase
(umol/ml £ SD) | (U/mg £ SD) | (ug/ml + SD) (ug/ml £ SD)
1(Control) 2.35 +0.02° 0.47 £0.02* | 7.54 +0.06° 29.67 £0.41°
2 6.84 +0.36° 0.15+0.01% | 4.89+0.06° 20.57 +0.02°2
3 2.82 +0.18°% 0.37+0.02% | 7.53+0.02°% 29.58 +0.03%
4 2.87 +0.01°% 0.44 +0.02% | 7.8520.15°% 30.72 +0.21%°
F value 550.6 305.2 665.2 2097
p value p<0.0001 p<0.0001 p<0.0001 p<0.0001

a- significantly different from each other. b- not significantly from the each other.

Table 2: Mean£SD of oxidative parameters in albino rats after 28 days pretreatment.

Values are presented in mean = SD. n=5. p < 0.05. MDA- Malondialdehye, SOD-Superoxide Dismutase.

Oxidative Parameters
Groups MDA Catalase SOD Glutathone Peroxidase
(umol/ml £ SD | (U/mg = SD) | (ug/ml + SD) (ug/ml = SD)
1 (control) 3.04 +0.05% 0.22 +0.02* | 7.14 +0.02° 24.6 +1.67%°
2 5.89 +0.04° 0.11 +0.03% 4,74 +0.11° 156 +1.52°
3 3.68 +0.08° 0.32+0.01% | 8.02+0.13° 26.0 £1.23%°
4 3.89+0.10* | 0.36+0.02° | 7.71+0.15° 27.4+1.67%
F value 1480 160.5 853.5 60.31
p value p<0.0001 p<0.0001 p<0.0001 p<0.0001

a- significantly different from each other. b- Not significantly different from each other.

Table 3: Effect of duration of vitamin E pretreatment on the level of oxidative stress markers.

Group 3 (Low dose vitamin E + Group 4 (High dose vitamin E +
Duration Group 1 (Control) P agetaminophen) P aE:etgminophen)
of MDA CAT SOD GPX MDA CAT SOD GPX MDA CAT SOD GPX
treatment | (umol/ml | (U/mg | (ug/ml | (pg/ml | (umol/ml | (umol/ml | (ug/ml (ng/ml | (umol/ml | (U/mg | (ug/ml | (pg/ml
+SD +SD) | +SD) | *SD) +SD) +SD) +SD) +SD) +SD) +SD) | +SD) | +SD)
7.days 2.35 0.47 7.54 29.67 2.82 0.37 7.53 29.58 2.87 0.44 7.85 30.72
28 days 3.04 0.22 7.14 24.60 3.68 0.32 8.02 26.00 3.89 0.36 7.71 27.40
T value 28.12 20.55 2.76 6.58 23.77 6.20 8.31 6.54 9.72 5.55 1.53 441
P value <0.0001 | <0.0001 | <0.025 | <0.0002 | <0.0001 <0.0001 | <0.0001 | <0.0002 | <0.0001 | <0.0005 | 0.164 | <0.0002
Remarks S S S S S S S S S S NS S

Table 3 shows the effect of duration of vitamin E
(antioxidant) pretreatment on the levels of oxidative sress
markers in the albino rats. The level of MDA in the
albino rats was not favourably affected by increase in the
number of days of pretreatment with vitamin E. The
MDA level was lowest in the rats pretreated for 7 days in
the rats that received both low and high dose of the
vitamin when compared with results of the control rats.
The SOD level, however, was lowest in the rats
pretreated for 7 days with low dose vitamin E than that
pretreated for 28 days with high dose vitamin E.
However, the catalase and glutathione preoxidase levels
were lowest in the rats pretreated for 28 days with high
dose vitamin E.

Histological examination of liver tissues

The histological examination of the liver tissues of the
control animals shows healthy hepatic matrix with
normal central vein and normal hepatic lobule (plate 1).
The rats in the acetaminophen-induced toxicity group

showed disrupted hepatic matrix with markedly dilated
central vein filled blood cells surrouded by swollen
hepatocytes, damaged central vein with cellular
infiltrations, loss of parenchyma tissues and hepatic
plates in disarray with few normal hepatic cells (plate 2a
and 2b). However, with pretreatment with vitamin E
before acetaminophen-induced toxicity, recovering
cellular matrix and emerging canaliculi, filled portal tract
with cells such as erythroid, myeloid, immune cells and
kupffer cells were observed. These are evidence of the
protective antioxidant potentials of vitamin E (plate 3
and plate 4).
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Plate 1: Photo micrographic slide of liver organ of group 1 co
E X100. CV-Normal central vein and normal hepatic lobule.

Plate 2a: Photo micrographic slide of liver organ of Group 2 week 1 (Acetaminophen-induced toxicity only) H &
E X100.DCV —-markedly dilated central vein filled with red blood cells, surrounded by swollen hepatocytes. Field

showing a disrupted hepatic matrix.

g Vel B ' . » b .4
Plate 2b: Photo micrographic slide of liver organ of Group 2 week 4 (Acetaminophen-induced toxicity only) H &
E X100DCV-Damaged central vein with cellular infiltrations. LP- Loss of parenchyma tissues, hepatic plates in

disarray-Few normal hepatic cells.
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Plate 3a: Photo micrographic slide of liver organ of Group 7 week 1 (low dose vitamin E + acetaminophen) H &
E X100. Disrupted cellular matrix and architectural integrity.CV partially filled with cellular debris. Presence
of vacuolation.

Plate 3b: Photo micrographic slide of liver organ of Group 3 week 4 (low dose vitamin E + acetaminophen) H &
E X100. Recovering cellular matrix and emerging nuclear canaliculi. Emergence of inflammatory cells as a
response of pretreatment.

Plate 4a: Photo micrographic slide of liver organ of Group 8 week 1 (high dose vitamin E + acetaminophen) H &
E X100. Presence of Erythroid and myeloid in the matrix precursors showing signs of cellular breakdown —slow
recovery process.
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Plate 4b: Photo micrographic slide of liver organ of Group 8 week 4 (high dose vitamin E + acetaminophen) H &
E X100. Slow recovery of matrix cellular integrity with vacuolations in the matrix.

DISCUSSION

This study seeks to evaluate the antioxidant effect of
vitamin E pretreatment against acetaminophen induced
toxicity in albino rats. A lot of drugs or chemical agents
such as acetaminophen, carbon tetrachloride and
dimethylnitrosamine at excessive dose exposure have
been reported to induce acute liver injury which is often
characterized by abnormality of hepatic function and
degeneration, necrosis or apoptosis of hepatocyte.?®
Vitamin E is a lipid-soluble antioxidant with the
potential to effectively break chains within the cell
membrane where it also performs the function of
protecting membrane fatty acids from lipid
peroxidation. %%

Whenever there is oxidative stress, both enzymatic and
non enzymatic antioxidants are mobilized by the cells
inorder to respond to the oxidative stress under
physiological ~conditions.***¥ In this study, the
antioxidant enzymes such as CAT, SOD, and GPX were
used as indexes to evaluate the level of oxidative stress
arising from acetaminophen induced hepatotoxicity in
albino rats pretreated with vitamin E. The need to
determine these enzymatic antioxidants was informed by
the fact that they all function in concert. SOD acts as a
pro-oxidant producing H,O, requiring the activities of
CAT and GPX to ensure that an imbalance in their ratio
which is dangerous to the body physiological system is
not produced.®®

In humans, acetaminophen (APAP) hepatotoxicity has
been reported to be a leading cause of acute liver failure
in many Western countries.®*®! This observation was
seen in this as 800mg/kg of acetaminophen appropriately
induced hepatotoxic effect on the liver cells of the albino
rats studied as evidenced by the significant increase

(p<0.0001) in the level of malondialdehyde (MDA) and
the disrupted hepatic matrix with spots of clusters of
inflamed cells in the sinusoids devoid of nuclear
precursors and encroached swollen filled sinusoidal
space of Disse with cellular debris (plates 2a and 2b) in
the rats in the groups that stayed for either 7 or 28 days.
Drugs such as zoledronic acid has been reported to cause
significant elevation in MDA and nitric oxide levels, and
reduction in GSH levels, which indicates that zoledronic
acid could induce oxidative stress and decrease
antioxidant level in liver.”® The levels of MDA were
significantly elevated by morphine while the activities of
SOD and CAT were appreciably reduced.®” The
activities of SOD, CAT and GPX were significantly
decreased (p<0.0001) in the albino rats following acute
adminstration of acetaminophen indicating that the
findings in this study is in conformity with the findings
of other observers. These toxic events have been
proposed to occur as a result of the metabolic activation
of APAP by the cytochrome P450 enzyme system,
resulting in the generation of the reactive metabolite N-
acetyl-p-benzoquinone imine  (NAPQI) which is
responsible for the hepatotoxic manifestations seen in
both rodents and humans. When the formation of NAPQI
after APAP overdose is excessive, it results in the
depletion of cellular glutathione (GSH), adduction of
proteins including mitochondrial proteins, and induction
of mitochondrial oxidant stress and dysfunction.*®

Several other drugs have been reported to induce hepatic
oxidative damage. Oral sulfasalazine administration
could reduce SOD but increase CAT activity
significantly.B¥! Large doses of acetaminophen have also
been reported to cause hepatic depletion as a result of the
reaction of NAPQI reacts with glutathione with
consequent exacerbation of oxidative stress and
mitochondrial dysfunction.? The cellular GPX can
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freely catalyze this reaction. This agrees with the
observed significantly decreased GPX activity in
hepatotoxic rats compared with the control rats in the
present study. The significant decrease of hepatic CAT
and SOD activities observed in the acetaminophen-
induced hepatotoxic rats in this study may be due to
increased free radical production caused by
administration of acetamoniphen.*IThis is because
studies have shown that antioxidant enzymes such as
SOD and CAT are easily inactivated by lipid peroxides
or reactive oxygen species leading to decreased activities
of these enzymes in acetaminophen -induced liver
toxicity in this study.

Cellular glutathione (GSH) depletion which occurs in
acute hepatotoxicity usually affects liver functions and
causes severe necrosis of the hepatocyte, liver failure or
death. Since oxidative stress and GSH depletion are
reported to play major contributing roles in
acetaminophen induced liver injury; substances and
agent(s) with antioxidant properties and/or possessing
the potential of enhancing the reserving ability of GSH
may provide preventive effect against the progression of
hepatocellular injury.”? In recent times, acetaminophen-
induced hepatotoxicity has been employed in most
clinical experiments for testing phytotherapeutics and
other hepato-protective interventions. In this study,
hepato-protective intervention was done by pretreatment
of the rats with vitamin E for either 7 or 28 days before
acetaminophen-induced hepatoxicity was performed. The
result show consistent and significant decrease in
malondialdehyde concentration in rats pretreated with
either low or high dose vitamin E for either 7 or 28 days.
The hepatic architecture also exhibited recovery from the
toxic effects of acetaminophen induction arising from
from either low or high dose vitamin E pretreatment
(plates 3 and 4). Also, hepatic levels of SOD, GPX, and
CAT were remarkably increased in the vitamin E
pretreated rats. This hepatoprotective effect might be
associated with the improvement of antioxidant enzymes
capacity, primarily via enhancement of the tissue redox
system and protection of the antioxidant system in the
liver as reported by Yi et al.l*! Reduced glutathione
which is also a substrate for glutathione related enzymes,
and a regenerator for alpha tocopherol; might have also
played an important role in the antioxidant defense
system of vitamin E and therefore agrees with the
findings of Meister.™ The study also shows that
pretreatment with vitamin E for 7 days produced better
hepatoprotective effect in the antioxidant defense system
than that observed administration for 28 days (table 3).
This is evident from significant decrease (p<0.05) in the
level of MDA and increase in the activities of SOD, CAT
and GPX.

CONCLUSION

Conclusively, vitamin E in this study has demonstrated a
potent hepatoprotective action upon acetaminophen-
induced oxidative stress in rat. The hepatoprotective
effect of vitamin E could be correlated directly with its

ability to increase activity of antioxidant enzymes and
enhance antioxidant defense status. The findings of this
study suggest that vitamin E can be used as a safe, cheap,
and effective chemopreventive and protective agent in
the management of liver diseases especially in
acetaminophen over dosage
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