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Dec. 16, 2022 The current study was performed to investigate the hepatoprotective
potential of Callistemon viminalis (AECV) on paracetamol —induced
liver damage in male rats. Twenty-four male Wister rats (150-200
Accepted: gm) were divided into 4 groups (6 animals each). Paracetamol was
given at a dose of 2g/kg once daily for one week to induce liver inju-

Jan. 02, 2023 ry, while AECV was administered via oral gavage at a dose of
200mg/kg B.W. for 4 weeks. Silymarin was given orally as reference
Published: hepatoprotective drug at a dose of 100mg/kg B.W. Liver enzymes

such as ALT, AST, ALP, and total bilirubin were used to determine
Mar. 23,2023 | the level of hepatic injury recovery. SOD and CAT were measured as
antioxidant enzymes. Both AECV and silymarin were successful in
preventing the liver damage caused by paracetamol in male rats. The
extract's hepatoprotective properties were demonstrated by a signifi-
cant decrease in the blood enzymes ALT, AST, ALP, and TB and an
increase in the antioxidant enzymes SOD and CAT.
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Introduction

The liver is regarded as a major organ that participates in numerous biochemical
and physiological processes, these include the processes involved in maintaining the
regulating processes of biological systems, growth, energy, and nutrient supply, as
well as the biotransformation of both endogenous and exogenous substances, includ-
ing drugs and xenobiotics [1, 2]. Diseases including cirrhosis, fatty liver, and jaun-
dice are among the illnesses that have caused public health concerns around the
world. Basically, hepatotoxic substances such as alcohol, narcotics, and viral diseases
are a leading cause of hepatic injury [1, 3]. Despite the fact that cirrhosis affects 4.5
to 9.5% of individuals worldwide and chronic liver disease affects 18.5%, more than
2 million people pass away every year [4]. This might be attributed to the limitations
of conventional or synthetic drugs, which can result in harmful adverse effects [5].
Consequently, numerous medicinal plants have been tested in order to determine their
regeneration and hepatoprotective properties [3]. Interestingly, it has been reported
that potential hepatoprotective activity originated from 101 plants and was attributed
to their constituents, i.e., more than 160 phytochemicals [6], These medicinal plants
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are considered to be a crucial source of medication for liver conditions such as cir-
rhosis, hepatitis, and appetite loss [7].

Callistemon viminalis is a member of the family Myrtaceae of plants used for
medicine and is widely dispersed around the globe, although it is more common in
tropical Asia, South America, Australia, Sri Lanka, and India [8]. It is relevant to note
that Callistemon viminalis leaf has medicinal importance and shows a variety of ac-
tions, including antifungal, antibacterial, antidiabetic, calcium channel blocking, free
radical scavenging, and antithrombotic effects, as well as antioxidant and hepatopro-
tective activity [9,10]. Thus, this remedy plant is effective for treating respiratory
problems, skin diseases, and stomachaches [11]. This is due to a variety of phyto-
chemicals belonging to various chemical classes, including flavonoids, phenolic de-
rivatives, terpenes, and other miscellaneous compounds [12].

Paracetamol is well known as an analgesic and a non-steroidal anti-
inflammatory drug (NSAID). Due to its availability, and a perception that it has a de-
cent safety record at therapeutic doses, it can seriously harm the liver in chronic
abusers [13]. The current study was conducted to examine the hepatoprotective ef-
fects of Callistemon viminalis in rat induced paracetamol toxicity.

Materials and Methods
Preparation of plant material

Fresh Callistemon viminalis leaves (Figure 1) were obtained between Septem-
ber and October 2021 from the university and college of agriculture in Kerbala. After
being validated by a taxonomist, and being washed with water, the leaves were dried
in the shade. They ground the dried leaves into fine particles using a dry grinder and
then sieved them. Using 2 L of distilled water, 1000 g of powdered leaves were ex-
tracted for 8 hours while being stirred frequently. The extract was centrifuged, the
supernatants evaporated in a vacuum rotary evaporator, and the leftovers were refrig-
erated for subsequent experiments.
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Figure (1): Photographs of Callistemon viminalis

Animals

At the University of Karbala's College of Veterinary Medicine, male Wister albi-
no rats weighing between 150 and 200 g were bought from the animal house. Under
typical lab circumstances (12 h of alternate day and night cycles, with rooms air-
conditioned at 25-28 °C), animals were housed in animal cages. Prior to the start of
the experimental treatments, rats spent a week getting used to the lab environment.
Rats had unlimited access to water and regular pellet food.

Chemicals

This experiment's materials were all of the analytical variety. Silymarin, parace-
tamol (E. Merck) (Sigma Chemical Co.). Diagnostic kits for assessment of serum
transaminases (ALT, AST), alkaline phosphatase (ALP) enzymes, and serum biliru-
bin as well as antioxidants enzyme i.e. catalase and superoxide dismutase were manu-
factured by Bio lab.

Experimental Design

After adaptation, twenty-four animals were split into four groups of six at ran-
dom, as follows: 1st Group: rats in this group were administered distilled water and
served as the control group. 2nd Group: Rats in this group received paracetamol at a
dose of 2 g/kg once daily for one week to induce liver injury, while rats in the 3rd
group were administered AECV via oral gavage at a dose of 200 mg/kg B.W. for four
weeks following the administration of paracetamol. Finally, following the administra-
tion of paracetamol, the 4th group was given silymarin orally as a reference hepato-
protective drug at a dose of 100 mg/kg B.W.
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Biochemical and antioxidant enzyme parameters

Animals were denied nourishment for a whole night before being sacrificed, first
through the use of anesthetic medicines i.e. ketamine and xylazine, then through cer-
vical dislocation, and then blood was drawn from each group for assessment of the
levels of serum ALT, AST, ALP, and TB, in addition to antioxidants parameters i.e.
SOD and CAT that were measured by using commercial kits (Bio Lab).

Histological assessment

The livers were rapidly removed when the animals were sacrificed, and small
pieces of each liver were kept in 10% formalin and processed for paraffin embedding
using the industry-standard micro procedures. Hematoxylin and eosin (H&E) were
used for staining of sections (5 um thick) of liver tissues to assess the histopathologi-
cal changes under a light microscope.

Statistical Analysis

GraphPad Prism version 9.0 for Windows was used to analyze all data, which
are presented as mean standard error of the mean. Prior to conducting a comparative
statistical analysis, normality tests utilizing the D'Agostino and Pearson normality
test and analysis of variance (ANOVA) with the multiple comparisons test of Turkey
were conducted. P <0.05 was considered significant.

Results and Discussion
Biochemical parameters

Experiments were conducted to assess some biochemical parameters in parace-
tamol —induced liver damage in male rats. It was revealed that the levels of ALT,
AST, ALP, and TB were significantly increased in the paracetamol treated group
compared to control group (P < 0.0001). ACEV and Silymarin significantly de-
creased AST, ALT, ALP, and TB levels compared to the paracetamol group (P <
0.0001) (figure 2). Furthermore, there was a significant difference in AST and ALP
in the Silymarin-treated group compared to ACEV (P = 0.001 and P = 0.03 respec-
tively) following paracetamol treatment (Figure 2).
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Figure (2): Some biochemical levels following treated groups in male rats

Antioxidant parameters

Experiments were conducted to assess some antioxidant parameters in paraceta-
mol —induced liver damage in male rats. It was shown that the levels of both CAT
and SOD were significantly decreased in the paracetamol treated group compared to
the control group (P < 0.0001). ACEV and Silymarin significantly increased AST,
ALT, ALP, and TB levels compared to the paracetamol group (P < 0.0001) (figure 3).
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Additionally, the level of SOD was significantly different in the silymarin treated
group compared to the ACEV treated group (P=0.04) (figure 3).
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Figure (3): Some antioxidant enzyme levels following treated groups in male rats

Histopathological studies of liver section

Figure 4 (A) shows a normal hepatic anatomy manifested by normal hepatocyte
cords (black arrows) around the central vein (red arrow) and normal sinusoids (white
arrow) in the control group's histopathological section of liver. While, the histopatho-
logical changes in the liver section of the paracetamol induced liver injury group,
showed a severely congested central vein (black arrow), there was also, a significant
infiltration of mononuclear inflammatory cells (red arrow) around the central vein
and marked fibrous connective tissue bundles (white arrow) around the blood vessels,
as well as fibroblast infiltration (yellow arrow) Figure 4 (B). A photomicrograph of
the liver from the paracetamol-induced liver injury group revealed significant fatty
degeneration (cytoplasmic vacuoles in hepatocytes) (black arrow), mild hemosiderin
pigments (red arrow), and some hepatocytes with deep stained nuclei, indicating ne-
crosis (white arrow in figure 4 (C)). Interestingly, sections of liver from the treated
group, revealed mild to moderately congested central veins (black arrows), signifi-
cant mononuclear inflammatory cell infiltration (red arrow), and mild hepatocyte fat-
ty vacuolation (white arrows) (Figure 4 (D). Furthermore, sections of liver from the
treated group , revealed mild to moderate infiltration of inflammatory cells in the por-
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tal area (black arrow) , slight degenerative changes on hepatocytes (white arrow), and
marked hepatocyte cords (yellow arrow) figure 4 (E).
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Figure (4): Histopathological images of liver sections

The experiments carried out in this study were conducted to examine the hepato-
protective effects of Callistemon viminalis in rat induced paracetamol toxicity. Para-
cetamol was used to induce liver toxicity at a dose of 2g/kg B. Wt. The data present-
ed here show that taking paracetamol at this dose can result in serious liver damage.
This was seen from the data obtained from some biochemical and antioxidant param-
eters as well as the histopathological changes for the liver sections stained with the
standard histopathological stain, i.e., hematoxylin and eosin stain. Importantly, a sig-
nificant finding was that administration of ACEV at a dose of 200 mg/kg B.W.T.
demonstrated hepatoprotective and antioxidant action against paracetamol-induced
liver damage. This might be attributed to the phytochemical screening of AECV. It
has been shown that the phytochemical screening of AECV reveals triterpenes, ster-
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ols, flavonoids, phenols, and saponins, and that these antioxidant phytochemicals of
AECV might contribute to its hepatoprotective activity. According to a study by
[14], Callistemon viminalis leaf extract exhibited antioxidant activity on par with that
of common antioxidants like gallic acid. The total extracts from the numerous parts
of Callistemon viminalis also demonstrated potential antioxidant action, comparable
to that of the industry-standard antioxidant, ascorbic acid, according to [15].

This study's findings highlighted the fact that AECV was clearly protective against
paracetamol damaging effects on the rats' livers. AECV protective efficacy at a dose
of 200 mg/kg/day is also extremely comparable to that of silymarin at a dose of 100
mg/kg in terms of hepatotoxicity indicators and histological findings
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