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Abstract

Background: Paracetamol administration at toxic doses can lead to liver
damage, characterized by elevated liver function markers and centrilobular
hepatic necrosis. a-Tocopherol and ascorbic acid are known antioxidants
that may have hepatoprotective effects against paracetamol-induced liver
damage. However, there is limited comparative research on the effects of
a-tocopherol and ascorbic acid pretreatment in Wistar albino rats.

Aim: This study aimed to compare the hepatoprotective effects of
a-tocopherol and ascorbic acid pretreatment in Wistar albino rats with
paracetamol-induced liver damage.

Methods: An animal model experimental study was conducted at the
Department of Physiology, Sir Salimullah Medical College, Dhaka,
Bangladesh. Forty apparently healthy male Wistar albino rats aged 90-
120 days and weighing 160-200g were divided into four groups: Group
I (baseline control, n=10), Group II (paracetamol-treated control, n=10),
Group III (a-tocopherol pretreated & paracetamol treated, n=10), and
Group IV (ascorbic acid pretreated & paracetamol treated, n=10).
a-Tocopherol at a dose of 100 mg/kg body weight and ascorbic acid at 200
mg/kg body weight were administered orally as pre-exposure prophylaxis.
Data were analyzed using MS Excel and SPSS version 22.0.

Results: Mean serum levels of total bilirubin, ALT, and AST were
significantly elevated in Groups II, III, and IV compared to Group I
Moreover, the mean MDA concentration in liver tissue significantly
increased in Groups II and IV compared to Group I, while Group III
showed an increase that was not statistically significant. Notably, the mean
serum levels of total bilirubin, ALT, AST, and MDA concentration in liver
tissue significantly decreased in Groups III and IV compared to Group
II, with the exception of serum AST levels in Group IV, which showed a
non-significant decrease. Histological analysis revealed 100% normal liver
findings in Group I, 100% abnormal findings in Group II, 30% abnormal
findings in Group 111, and 50% abnormal findings in Group IV.

Conclusion: Although a-tocopherol pretreatment in paracetamol-treated
Wistar albino rats resulted in significantly lower levels of total bilirubin,
ALT, AST, and MDA concentration in liver tissue compared to ascorbic
acid pretreatment, a relatively lower proportion of abnormal histological
findings was observed in the a-tocopherol pretreated group.
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Introduction

The liver, the largest gland in the human body, plays a
pivotal role in executing a wide array of intricate biochemical
and metabolic processes that are essential for sustaining
life. These multifaceted functions encompass the synthesis
and secretion of bile, metabolism of nutrients and vitamins,
detoxification of various toxins, synthesis of critical plasma
proteins, including clotting factors, and the pivotal task of
neutralizing diverse drugs and endogenous compounds [1].
In clinical practice, severe acute liver diseases that culminate
in acute or fulminant liver failure pose significant challenges
[2]. Full-blown hepatic failure is most commonly triggered
by drug or toxin-induced hepatic injuries or viral hepatitis
[3]. Hepatotoxicity can also be instigated by chronic alcohol
consumption, prolonged malnutrition, advanced age, genetic
factors, and concomitant use of medications that induce hepatic
cytochrome P450 (CYP), especially through idiosyncratic
reactions. This presents a considerable conundrum for both
the pharmaceutical industry and physicians alike [4,5].
Drug-induced liver injury is not an infrequent adverse
event encountered in clinical settings, given the plethora
of compounds available, including herbal remedies and
alternative medications [6]. Among these substances,
paracetamol (also known as acetaminophen or N-acetyl-p-
aminophenol) stands as a common antipyretic and non-opioid
analgesic drug, widely employed to alleviate fever and mild
to moderate pain. It is readily accessible as an over-the-
counter medication [7]. Despite its generally acknowledged
safety and efficacy, overdose, idiosyncratic reactions, or
synergistic effects with alcoholic liver disease, particularly
in populations with preexisting liver conditions, can lead to
fatal outcomes [8]. One key player in mitigating the adverse
effects of oxidative stress is a-tocopherol, commonly referred
to as vitamin E. Its primary function lies in countering the
detrimental impact of free radicals by preventing the oxidation
of polyunsaturated fatty acids within cell membranes.
Furthermore, it aids in restoring a normal lipid profile and
has the capacity to reduce oxidative modifications of LDL
cholesterol, a consequence of paracetamol administration [9].
a-tocopherol, part of the vitamin E family, is a group of fat-
soluble compounds that was first discovered in 1922 by Evans
and Bishop. These compounds possess unique antioxidant
properties crucial for maintaining health [11]. While various
tocopherols and tocotrienols exist in nature, a-tocopherol
stands out as the predominant form found in animal tissues,
responsible for at least 90% of its biological activity [12].
Food sources rich in a-tocopherol include wheat germ oil,
peanut oil, maize oil, sunflower oil, cottonseed oil, as well
as green leafy vegetables, almonds, sunflower seeds, beets,
meat, milk, butter, and eggs [13]. In developing countries, the
risk of a-tocopherol deficiency is heightened due to limited
vitamin intake and a higher prevalence of oxidative stressors.
Insufficient storage of a-tocopherol in the human body can
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manifest as recurrent abortions, degenerative changes in the
spinal cord, peripheral neuropathy, ataxia, muscle weakness,
vision problems, and hemolytic anemia [14]. Additionally,
ascorbic acid, or vitamin C, a water-soluble ketolactone, is an
independent antioxidant crucial for protecting cells against
oxidative stress-induced cell death [16]. Some studies suggest
that the hepatoprotective activity of a-tocopherol and ascorbic
acid occurs through the modulation of antioxidant pathways,
which scavenge harmful free radicals, thus mitigating redox
imbalances. The primary goal of this study was to compare
the effects of a-tocopherol and ascorbic acid pre-treatment in
mitigating paracetamol-induced liver injury in Wistar albino
rats, owing to their potential antioxidant mechanisms of
hepatoprotective action [17].

Methodology

This experimental investigation was carried out utilizing
an animal model at the Department of Physiology, Sir
Salimullah Medical College, Dhaka, Bangladesh. A total
of 40 seemingly healthy male Wistar albino rats, aged 90 to
120 days, and weighing between 160 and 200g were selected
and categorized into four groups: Group I (baseline control
group, n=10), Group II (paracetamol-treated control group,
n=10), Group III (a-tocopherol pretreated & paracetamol-
treated group, n=10), and Group IV (ascorbic acid pretreated
& paracetamol-treated group, n=10). The study received
ethical approval from the relevant medical college's ethical
committee. The entire experiment was conducted in
accordance with the principles of animal research outlined
by the Institutional Animal Care & Use Committee (IACUC)
[18]. Inclusion criteria for this study encompassed rats that
were seemingly healthy, male, Wistar albino, aged between
90 to 120 days, and with a weight falling within the range of
160 to 200g. Conversely, rats with preexisting illnesses were
excluded from participation. The experimental protocol was
as follows:Group I: Rats were administered a basal diet for a
duration of 30 days and received propylene glycol (MERCK
Chemicals, Germany at 2 ml/Kg body weight, orally) on
days 28, 29, and 30.Group II: Rats were subjected to a basal
diet for 30 days and were administered paracetamol (Amico
laboratories Ltd, Bangladesh at 1500mg/kg body weight,
orally) on days 28, 29, and 30.Group III: In addition to the
basal diet, rats in this group received a-tocopherol (Drug
International Ltd, Bangladesh) at a dosage of 100 mg/kg
body weight orally for 30 days and paracetamol (1500mg/kg
body weight, orally) on days 28, 29, and 30.Group IV: Rats
were fed a basal diet and supplemented with ascorbic acid
(Sigma-Aldrich, USA) at a dosage of 200 mg/kg body weight
orally for 30 days. Additionally, they were administered
paracetamol (1500mg/kg body weight, orally) on days 28,
29, and 30 except group I. Furthermore, a pilot study was
conducted to ascertain the toxic dose of paracetamol required
to induce liver damage in nine Wistar albino male rats, aged

Citation: Saidul Islam Khan, Mahmuda Begum, Rama Chowdhury, Tahmina Yeasmin, Mizanur Rahman, Hasina Akter. Comparative Effects of
a-Tocopherol and Ascorbic Acid Pre-Treatment on Paracetamol-Induced Liver Damage in Wistar Albino Rats.Fortune Journal of

Health Sciences. 6 (2023): 464-472.



Khan SI, et al., Fortune J Health Sci 2023

: J I.ml.r.-‘ea s DOI:10.26502/fihs.150

120 to 150 days, with weights ranging from 200 to 240g.
After an acclimatization period of 10 days, blood samples
were collected from the tail vein. Subsequently, the rats were
orally administered paracetamol solution at varying doses of
1, 1.5, or 2 g per kg of body weight once daily in the morning
for three consecutive days. They were then sacrificed 24
hours after the last dose of paracetamol administration. Serum
levels of alanine aminotransferase (ALT) were measured both
before (as a control) and after paracetamol administration.
Histological assessments of the liver were also conducted to
determine the optimal toxic dose for inducing liver damage.
Ultimately, a paracetamol dose of 1500 mg/kg body weight
once daily for three consecutive days was selected for the
induction of liver toxicity.

Study procedure

All animals underwent a 10-day acclimatization period
before the initiation of interventions. This period was
maintained at a room temperature of 28 + 2°C, with a 12-hour
light/12-hour dark cycle. During this acclimatization phase,
the animals were provided with free access to standard food
pellets and water. Following the acclimatization phase, the
study period spanned 30 consecutive days. On day 1 of the
study, the initial body weight of all rats was recorded, and this
was repeated at the conclusion of the study to determine the
final body weight. On day 31, all rats were sacrificed. At the
beginning of the study (day 1), blood samples were collected
from the tail vein of all rats to assess liver function. Serum
levels of alanine aminotransferase (ALT) were measured, and
only rats with normal ALT levels falling within the range of
10-40 U/L were included in the experiment. Hepatotoxicity
was induced in all groups, except for Group I, by administering
a single daily morning dose of paracetamol (1500 mg/kg
body weight, orally) through intragastric gavage on days 28,
29, and 30, following an overnight fast. In the experimental
groups, a-tocopherol (100 mg/kg body weight) and ascorbic
acid (200 mg/kg body weight) were orally administered in the
morning between 9:00 to 10:00 am for 30 consecutive days.
After the rats were sacrificed, blood samples were collected
from the heart, and the liver was removed and weighed for
further analysis. Serum levels of total bilirubin, ALT, and AST
were measured to assess liver function. The measurements
of total bilirubin, ALT, and AST were conducted in
the Department of Biochemistry at BSMMU using the
Wroblewski and LaDue principle and Backman Culter AU
680 system. The assessment of Malondialdehyde (MDA)
content in liver tissue homogenate was performed using
standard laboratory kits in the Department of Biochemistry
and Molecular Biology at Jahangirnagar University, Dhaka.
Histopathological examination of liver tissue was carried out
by preparing histological slides stained with hematoxylin-
eosin. These slides were observed under a microscope, and
photomicrographs were captured using standard laboratory
procedures in the Department of Pathology at Sir Salimullah
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Medical College, Dhaka, Bangladesh. After a 24-hour interval
following the last paracetamol administration, all rats were
anesthetized with 30% chloroform and then sacrificed. Blood
samples (5Sml) were collected from the heart using disposable
syringes, placed in separate labeled and dry test tubes, and
allowed to clot in an upright position. Subsequently, the
blood was centrifuged at 3000 rpm for 10 minutes, and the
supernatant serum was collected in labeled Eppendorf tubes
and preserved in the refrigerator for the estimation of all
biochemical parameters.

Statistical analysis

The numerical data were expressed as the mean values.
Statistical analysis was conducted using the one-way
analysis of variance (ANOVA) test. Subsequently, a post hoc
Bonferroni test was applied to make comparisons between
different groups. For the histological analysis, Fisher's
exact test was employed. Additionally, paired 't' tests were
conducted where applicable. A significance level of P < 0.05
was considered as the threshold for statistical significance.
All statistical analyses were performed utilizing the Statistical
Package for the Social Sciences (SPSS) version 22.0.

Results

In this study, the initial body weights of the rats on day 1
were as follows: 181.60 + 6.08 gm for Group I, 183.20 £ 7.04
gm for Group 11, 180.90 + 10.25 gm for Group 111, and 187.20
+ 8.34 gm for Group IV. Conversely, the final body weights
onday 31 were 222.90+ 17.22 gm for Group I, 220.40 + 16.02
gm for Group 11, 228.10 = 18.14 gm for Group 111, and 232.50
+ 19.03 gm for Group IV. Initial body weights among the
groups were comparable, showing no statistically significant
differences. Similarly, no statistically significant differences
were observed among the final body weights in the different
groups. The mean percentage change in body weight from
final to initial measurements was 22.62 + 6.25% for Group
I, 20.21 + 5.34% for Group II, 25.99 + 4.69% for Group III,
and 24.04 £+ 5.47% for Group IV. Furthermore, the final body
weights of all rats were significantly higher than their initial
body weights within each group. The mean liver weights of
the rats were as follows: 3.88 £ 0.53 gm for Group I, 6.13 £
1.28 gm for Group 11, 4.66 + 0.85 gm for Group 111, and 5.20
+ 1.02 gm for Group IV. In this study, Group III showed an
increase in liver weight compared to Group I, although this
difference was not statistically significant. However, Group
IT had a significantly increased liver weight compared to
Group I (P < 0.001). Additionally, liver weight significantly
decreased in Group I (P < 0.001) and Group III (P < 0.05)
compared to Group II. Group IV also had a decreased liver
weight compared to Group II, but this difference was not
statistically significant. There were no statistically significant
differences observed between Group III and Group IV. The
mean serum total bilirubin levels were 0.68 + 0.30 mg/dl for
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Group I, 2.41 £ 0.59 mg/dl for Group II, 1.46 £ 0.31 mg/
dl for Group III, and 1.79 = 0.21 mg/dl for Group IV. In
this study, the serum total bilirubin levels were significantly
increased in Group II (P <0.001), Group III (P < 0.001), and
Group IV (P < 0.001) compared to Group 1. However, these
levels significantly decreased in Group III (P < 0.001) and
Group IV (P < 0.01) compared to Group II. No statistically
significant differences were observed between Group III and
Group IV. The mean serum ALT levels were 35.90 + 9.10
U/L for Group I, 94.10 = 16.93 U/L for Group II, 54.70 +
12.56 U/L for Group III, and 70.30 + 12.66 U/L for Group
IV. In this study, the serum ALT levels were significantly
increased in Group II (P < 0.001), Group III (P < 0.05), and
Group IV (P <0.001) compared to Group I. While the serum
ALT levels were higher in Group III and Group IV than in
Group I, these differences were not statistically significant.
However, these levels significantly decreased in Group III (P
<0.001) and Group IV (P < 0.01) compared to Group II. The
mean serum AST levels were 58.10 £ 13.67 U/L for Group
I, 138.30 = 28.28 U/L for Group II, 97.60 = 22.29 U/L for
Group III, and 120.20 + 28.22 U/L for Group IV. In this
study, the serum AST levels were significantly increased in
Group II (P < 0.001), Group III (P < 0.05), and Group IV (P
< 0.001) compared to Group 1. Additionally, the serum AST
levels were significantly decreased in Group III (P < 0.01)
compared to Group II. No statistically significant differences
were observed between Group II and Group IV or between
Group I1I and Group I'V. The mean MDA concentration in the
liver of the rats was 3.93 + 2.31 nmol/mg protein for Group
I, 10.23 + 1.53 nmol/mg protein for Group II, 5.23 + 2.16
nmol/mg protein for Group III, and 7.31 + 1.89 nmol/mg
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protein for Group IV. In this study, the MDA concentration
in the liver significantly increased in Group II (P < 0.001)
and Group IV (P < 0.01) compared to Group I. However,
no statistically significant differences were significantly
decreased in group III (P<0.001) and group IV (P<0.05) than
that of group II. In this study, histological examination of liver
revealed normal findings in 100% of rats in group I, whereas
abnormal histological findings were observed in100% of rats
in group II. Again, 70% of rats in group III and 50% of rats in
group IV showed normal histological findings. In this study,
statistically significant differences in histological findings of
rat liver were observed between group I vs II (P<0.001), I
vs IV (P<0.001) and no statistically significant changes was
observed in group I vs III. Again, statistically significant
differences of histological findings were observed between
group II vs III (P<0.01) and II vs IV(P<0.001). Moreover, no
statistically significant changes were present between group
I vs IV.

Discussion

The primary objective of this study was to assess and
compare the effects of a-tocopherol and ascorbic acid pre-
treatment on liver damage induced by paracetamol in Wistar
albino rats. Baseline control group animals exhibited values
within the physiological range for the study parameters,
including serum levels of total bilirubin, ALT, AST, and
MDA concentration in the liver. Additionally, histological
examination of their livers showed normal architecture,
aligning with previous findings reported by researchers in
different countries [16,19]. Throughout the study, it was
observed that the final body weights of all rats significantly

Table 1: Body weight and percent change of body weight in different groups of rats. (N=40)

Body weight (gm) Change (%)
Groups Initial (1) Final (F) P- value
(Day-1) (Day-30) [(F-1)/1x100]
I (n=10) 181.60 + 6.08 222.90 £ 17.22 <0.001 22.62 +6.25
Il (n=10) 183.20 £ 7.04 220.40 + 16.02 <0.001 20.21+5.34
Il (n=10) 180.90 + 10.25 228.10 + 18.14 <0.001 25.99 + 4.69
IV (n=10) 187.20 £ 8.34 232.50 + 19.03 <0.001 24.04 + 5.47
Statistical analysis
Groups P-value
Initial (1) Final (F) Change (%)
lvsllvs lllvs IV 0.436 0.596 0.194
Ivs 1 1 1
Ivs Il 1 1 1
lvs IV 1 1 1
Ihvs 11l 1 1 0.255
Ilvs IV 1 1 1
Mvs IV 0.866 1 1
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Table 2: Liver weight of rat in different groups. (N=40)

Liver weight
Groups
(gm)
3.88 £0.53
I (n=10)
(3.10 - 5.05)
6.13+1.28
Il (n=10)
(4.72-8.12)
4.66 £ 0.85
Il (n=10)
(3.54-6.11)
5.20 £1.02
IV (n=10)
(4.21-7.12)
Statistical analysis
Groups P-value
lvsllvslllvsIV <0.001
lvs i <0.001
lvs Il 0.674
lvs IV 0.026
IMvs 1l 0.01
Ilvs IV 0.319
s IV 1

Table 3: Serum total bilirubin level in different groups of rats.

(N=40)

Serum total bilirubin
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Table 4: Serum alanine aminotraferase (ALT) level in different
groups of rats. (N=40)

Serum ALT
Groups
(U/L)
35.90 £9.10
I (n=10)
(26.00-58.00)
94.10 + 16.93
Il (n=10)
(72.00-129.00)
54.70 £ 12.56
I (n=10)
(41.00-72.00)
70.30 £ 12.66
IV (n=10)
(52.00-94.00)
Statistical analysis
Groups P-value
lvsllvslllvs IV <0.001
lvs Il <0.001
lvs il 0.013
lvs IV <0.001
Ilvs 1l <0.001
Ilvs IV 0.001
vs IV 0.066

Table 5: Serum aspartate aminotraferase (AST) level in
differentgroups of rats. (N=40)

Groups
(mgrdl) Serum AST
Groups
0.68 £ 0.30 (U/L)
I (n=10)
(0.29-1.05) 58.10 + 13.67
I (n=10)
2.41+0.59 (42.0-90.0)
1l(n=10)
(1.11-3.02) 138.30 £ 28.28
Il (n=10)
1.46 £ 0.31 (100.0-190.0)
I11(n=10)
(0.94-1.94) 97.60 £ 22.29
Il (n=10)
1.79+0.21 (72.0-140.0)
IV(n=10)
(1.52-2.10) 120.20 £ 28.22
IV (n=10)
Statistical analysis (80.0-161.0)
P-value Statistical analysis
Groups
Serum total bilirubin Groups P-value
lvsIlvs lllvs IV <0.001 lvsIlvslllvs IV <0.001
lvs I <0.001 Ivsll <0.001
lvs il <0.001 Ivs il 0.003
lvs IV <0.001 lvs IV <0.001
Ihvs 1l <0.001 Ihvs 1l 0.002
lvs IV 0.004 Ilvs IV 0.823
s IV 0.48 s IV 0.316
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Table 6: Malondialdehyde (MDA) concentration in liver in different

groups of rats. (N=40)

(“S’ hepatic represents sinusoid in X 100)

MDA
Groups
(nmol/mg protein)
3.93+£2.31
I (n=10)
(0.09-7.16)
10.23+1.53
Il (n=10)
(8.08-12.39)
5.23+2.16
11 (n=10)
(3.43-10.27)
7.31+1.89
IV (n=10)
(4.45-9.75)
Statistical analysis Photomicrograph 2: Architecture of liver of baseline control rats
(‘C’ represents central vein in X 400)
P-value
Groups
MDA
lvsllvslllvsIV <0.001
lvs I <0.001
lvs il 1
Ivs IV 0.002
Ihvs I <0.001
Ilvs IV 0.01
s IV 0.158
Table 7: Distribution of rats by histological changes in liver. (N=40)
Histological findings
Groups Normal Abnormal
n(%) n(%)
1 (n=10) 10(100.0) 0(0)
Il (n=10) 0(0) 10(100.0) Photomicrograph 3: Liver of paracetamol treated control rats
‘N’ ilobul isin X 1
Il (n=10) 7(70) 3(30) (“N’ represents centrilobular necrosis in X 100)
IV (n=10) 5(50) 5(50)

Photomicrograph 4: Liver of paracetamol treated control rats (here
arrow mark> represents ballooning degeneration in X 400)
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Photomicrograph 5: Liver of paracetamol treated control rats
(‘F’ represents fatty changes of liver in X 400)
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Photomicrograph 8: Improvement of necrosis and other changes of
liver in ascorbic acid pretreated and paracetamol treated rats (X 100)

Photomicrograph 6: Improvement of necrosis and other changes of
liver in a-tocopherol pretreated and paracetamol treated rats (X 100)

Photomicrograph 7: Improvement of necrosis and other changes of
liver in a-tocopherol pretreated and paracetamol treated rats (X 400)

Photomicrograph 9: Improvement of necrosis and other changes of
liver in ascorbic acid pretreated and paracetamol treated rat (X 400)

increased compared to their initial body weights in each
respective group. This increase is consistent with findings
from other studies on hepatotoxicity [20,21]. Liver weight
was significantly higher in the paracetamol-treated control
group and the ascorbic acid pretreated & paracetamol-treated
group compared to the baseline control group. A similar trend
was observed in the a-tocopherol pretreated & paracetamol-
treated group, although the increase was not statistically
significant [22]. The serum total bilirubin levels of rats were
significantly elevated in both the a-tocopherol pretreated and
paracetamol-treated group and the ascorbic acid pretreated
and paracetamol-treated group, as well as in the paracetamol-
treated control group when compared to the baseline control
group. These results were consistent with findings reported
by other researchers [23], although Bhavsar et al. found
non-significant increases in bilirubin in rats treated with
ethanol extract of Citrus limon [24]. Serum ALT levels were
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significantly higher in the paracetamol-treated control group,
the a-tocopherol pretreated and paracetamol-treated group,
and the ascorbic acid pretreated and paracetamol-treated
group compared to the baseline control group. These findings
align with those of previous investigators [25,26]. In this
study, serum AST levels were significantly elevated in all
experimental groups when compared to the baseline control
group. This observation was in line with similar findings
by other researchers [27,28]. The MDA concentration in
liver tissue homogenate was significantly increased in the
paracetamol-treated control group and the ascorbic acid
pretreated and paracetamol-treated group compared to the
baseline control group. However, the MDA concentration in
the a-tocopherol pretreated and paracetamol-treated group was
higher than that of the baseline control group but did not reach
statistical significance. These findings were consistent with
observations made by other researchers [29,30]. Histological
examination revealed abnormal changes in liver tissue in
100% of rats in the paracetamol-treated control group. These
changes included centrilobular necrosis, disorganization
of hepatic sinusoids, infiltration of lymphocytes and
Kupffer cells, fatty changes, and ballooning degeneration.
Furthermore, elevated serum levels of total bilirubin, ALT,
AST, and MDA concentration in liver tissue were observed in
paracetamol-treated rats. Moderate histological changes in the
liver were also evident upon microscopic examination. The
toxic effects of paracetamol are attributed to its conversion
into N-acetyl-p-benzoquinone imine (NAPQI), a highly
reactive compound, in the liver. When NAPQI combines
with glutathione, it typically becomes harmless. However,
at higher paracetamol doses, the synthesis of cytochrome
P-450 is increased, exposing hepatocytes around the portal
triad to higher concentrations of toxic intermediates, leading
to cell necrosis [31].Additionally, liver disease is a significant
cause of elevated serum transaminase activity, with ALT
activity generally higher than AST. Serum ALT and AST
levels can increase before the onset of clinical symptoms
in various liver diseases, particularly those associated with
acute hepatic necrosis. Patients with severe liver cell damage
and degeneration often exhibit significantly higher levels of
mitochondrial AST activity in their serum [32].

Limitation of the Study

The study had certain limitations. The study did not
investigate the levels of antioxidant enzymes like superoxide
dismutase (SOD) and glutathione peroxidase (GPx). Serum
enzyme levels of a-tocopherol and ascorbic acid were also
not assessed. Furthermore, this was a single-center study with
a relatively small sample size.

Conclusion & Recommendation

Based on the findings of this study, it can be inferred
that both a-tocopherol and ascorbic acid individually
have the potential to alleviate oxidative damage caused by
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paracetamol-induced liver injury in male Wistar albino rats.
Furthermore, the administration of a-tocopherol demonstrates
superior hepatoprotective effects compared to ascorbic acid
in mitigating hepatic damage. To obtain more precise and
comprehensive results, we recommend conducting almost
similar studies in human in multiple locations with larger
sample sizes.
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