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Abstract

Recent research end eavors have focused on exploring hepatotoxicity resulting from the administration of certain
pharmaceutical drugs and antibiotics, which elicit oxidative stress and elevate the production of free radicals. This perturbation
leads to the disruption or inhibition of enzymatic and non-enzymatic antioxidant defense mechanisms within the liver.
Following a two-month experimental period, the study subjects, i.e., animals, were subjected to anesthesia, and blood
specimens were obtained via the ocular sockets for the purpose of assessing various biochemical parameters.

The biochemical analyses encompassed the determination of liver enzyme activities, specifically, alkaline phosphatase (ALP),
aspartate aminotransferase (AST), and alanine aminotransferase (ALT). The results derived from comprehensive statistical
analysis unequivocally revealed the deleterious impacts of Mirabegron, characterized by a significant elevation in the levels of
liver enzymes ALT, AST, and ALP. Notably, this effect was notably prominent at a concentration of 10 mg/kg. However, it is
worth noting that ALP displayed a distinct response, exhibiting a decrease that, while discernible, did not attain statistical
significance in comparison to the control group.

Conversely, Ganoderma lucidum exhibited a protective influence, manifesting its role in mitigating the aberrant enzyme
concentrations, restoring them to their baseline levels akin to those observed in the control group. Alternatively, it effectively
attenuated the significant discrepancies when contrasted with the administration of Mirabegron.
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Introduction known as reishi mushroom, as a potential modulator of
The administration of pharmaceutical drugs often engenders these effects, owing to its composition of bioactive
collateral effects that can detrimentally impact various compounds (Paterson, 2006) [7], Research by Wang and Lin
bodily organs (Huang et al., 2011) U1, Amongst the (2000) %1 has underscored the significant hepatoprotective
prevalent human maladies, overactive bladder syndrome effects of triterpenes found in mushrooms, particularly G.
stands as a commonly encountered condition, characterized lucidum, against hepatic damage in rodent models.
by several hallmark symptoms, including urinary urgency Moreover, the administration of G. lucidum extracts has
and associated urinary tract disorders (Ouslander, 2004) 61, shown promise in safeguarding rat liver cells from hepatic
The primary objective of addressing overactive bladder necrosis, further accentuating its potential role in
syndrome is to alleviate the distressing symptoms, with minimizing drug-induced hepatic injury.

pharmacological intervention predominantly relying on

antimuscarinic agents (Chapple et al., 2008) . However, Materials and Methods

longitudinal assessments by Wagg et al. (2012) 22 have 1. Experimental Animals

revealed that despite the efficacy of these agents in a Adult female white rats, aged between 2.5 and 3 months,
substantial proportion of patients, they are marred by a  and weighing between 200-250 grams, were sourced from
considerable incidence of adverse effects, notably  the animal facility at the College of Veterinary Medicine,
encompassing dry mouth, constipation, and blurred vision University of Mosul. These rats were verified to be in good
(Sacco et al., 2008) 1. health. The study was conducted within the animal facility

A pivotal pharmacological approach involves the utilization
of Mirabegron, employed as an alternative therapeutic
strategy for managing overactive bladder syndrome. Clinical
investigations have demonstrated the beneficial impact of
Mirabegron in ameliorating urinary urgency, with a
relatively diminished side-effect profile compared to
traditional antimuscarinic medications (Chapple et al.,
2014). Nonetheless, it is imperative to acknowledge that

over a duration spanning from February 1, 2022, to
December 1, 2022. During this period, the rats received
vaccination for two months, from April 1, 2022, to June 1,
2022. The animals were housed in plastic cages equipped
with metal mesh covers, with the cage floors layered with
sawdust. The sawdust bedding was replenished daily to
ensure a clean environment. The animals were maintained

Mirabegron is not devoid of its own side effects, under standardized laboratory conditions, encompassing
encompassing ocular disturbances, elevated blood pressure, adequate ventilation and a temperature of 25+2°C,
urinary tract disorders, and arrhythmias (Chaplin & following a photoperiod cycle of 12 hours of light and 12
Chapple, 2013) B, hours of darkness (Salem et al., 2011). The rats were
Consequently, the imperative pursuit centers on mitigating provided with a specialized diet designed to meet their
these adverse effects associated with pharmacotherapy, nutritional requirements, consisting of 34% wheat, 20%
prompting the selection of Ganoderma lucidum, commonly barley, and 1% table salt. Throughout the study, the animals
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received continuous care and monitoring until the
commencement of the experimental procedures. The
experimental cohort consisted of 60 female rats, randomly
allocated into 6 groups, each comprising 10 animals.

2. Measurement of Liver Enzyme Activity

Estimation of ALT and AST Enzymes Activity

To assess the activity of the liver enzymes alanine
aminotransferase (ALT) and aspartate aminotransferase
(AST) in the blood, a commercially available Kit,
manufactured by Biolabo (France), was employed in
accordance with the manufacturer's instructions.

Evaluation of Alkaline Phosphatase (ALP) Enzyme
Activity

To determine the levels of alkaline phosphatase (ALP)
enzyme in the blood, a kit provided by BioLabo (France)
was employed, and the methodology was executed in
accordance with the manufacturer's guidelines.
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Results and Discussion

1. The Effectiveness of Liver Enzymes

1.1 The Effect of Mirabegron on ALT Activity in Female
Albino Rats and the Role of G. lucidum

Table 1 illustrates the impact of Mirabegron at a
concentration of 5 mg/kg on the activity of alanine
aminotransferase (ALT) in adult female white rats. The
group administered Mirabegron at a concentration of 10
mg/kg displayed an ALT activity of 23.33 IU/L compared to
the control group, while G. lucidum fungus did not exhibit
significant differences compared to the control group, with
ALT activities of 21 and 20.46 IU/L, respectively.

Statistical analysis, as depicted in Figure 1, revealed a
noteworthy increase (P<0.05) in ALT enzyme activity for
the groups treated with Mirabegron at 5 and 10 mg/kg in
comparison to the remaining experimental groups. In the
presence of G. lucidum fungus, a protective effect was
observed, with no significant differences compared to the
control group.

Table 1: Shows the effect of Mirabegron on the activity rate of liver enzymes in female albino rats and the role of G.lucidum fungus

Standards transactions ALP IU/L AST IU/L ALT IU/L

control coefficient 90.66+7.02ab 21.40+ 4.08 b 20.03+2.12b

Mirabegron at a concentration of 5 mg/kg 97.00+ 13.89% 28.00£0.57a 25.36+1.48a
Mirabegron at a concentration of 10 mg/kg 88.66+31.50ab 23.66+1.52ab 23.33+2.08ab
Ganoderma lucidum mushroom 90.33+5.29 ab 21.60+ b 3.14 20.43+ b 1.40

Mirabegron at a concentration of 5 mg / kg + G.lucidum fungus 93.33+20.81ab 24.33+£3.21ab 21.00+3.00b
Mirabegron at a concentration of 10 mg / kg + G.lucidum fungus 74.33+5.13ab 22.66+1.52b 20.46+1.85b
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Fig 1: shows the effect of Mirabegron on the rate of activity of the aminotransferase enzyme ALT (IU/L) in the blood serum of female
albino rats and the role of G.lucidum fungus after two months of treatment.

1.2 The Effect of Mirabegron on AST Activity in Female
Albino Rats and the Role of G. lucidum

Table 1 portrays the influence of Mirabegron at a
concentration of 5 mg/kg on aspartate aminotransferase
(AST) activity in adult female white rats. Results indicated a
substantial increase in AST activity, reaching 28 IU/L
compared to the control group's 21.40 IU/L. Meanwhile, the
group treated with Mirabegron at 10 mg/kg exhibited an

30

AST activity of 23.66 IU/L, also higher than the control
group. However, the presence of G. lucidum fungus did not
yield significant differences, with AST activities at 21.60
IU/L in comparison to the control group. The co-
administration of G. lucidum with Mirabegron mitigated the
activity of AST enzyme, with no significant differences
observed at 24.33 and 22.66 IU/L compared to the control

group.
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Statistical analysis, depicted in Figure 2, highlighted a
significant increase (P<0.05) in AST enzyme activity for the
groups treated with Mirabegron at both 5 and 10 mg/kg

www.biotechnologyjournals.com

compared to other experimental groups. In the presence of
G. lucidum, the protective effect was evident, with no
significant differences compared to the control group.

40

30

20

10

3 % : & \ %
& & & & & N
(h
¢C° Oeé‘ &$ °B¢ Qoé‘
o N > >
fb"' 2 .\§ & 5
X > Q"’ S P
PN & > <> s
3 & & &% &
B & A o
¥ _@‘P & & -'&‘:‘9
& & & N N

Fig 2: The effect of Mirabegron on the rate of activity of the aminotransferase enzyme AST (IU/L) in the blood serum of female albino rats
and the role of G.lucidum fungus after two months of treatment.

1.3 The Effect of Mirabegron on ALP Activity in Female
Albino Rats and the Role of G. lucidum

Table 1 outlines the influence of Mirabegron at a
concentration of 5 mg/kg on alkaline phosphatase (ALP)
activity in adult female white rats. The results showed an
increase in ALP activity to 97 IU/L compared to the control
group's 90.66 I1U/L, while the group treated with
Mirabegron at a concentration of 10 mg/kg displayed an
ALP activity of 88.66 IU/L compared to the control group.
Results for G. lucidum did not indicate significant
differences, with ALP activity at 90.33 IU/L compared to
the control group. The presence of G. lucidum in the
presence of Mirabegron at 5 mg/kg decreased ALP enzyme
activity, with no significant differences observed (23.33 and
74.33 1U/L) compared to the control group.

Statistical analysis, presented in Figure 3, revealed a

Significant increase (P<0.05) in the activity of ALT, AST,
and ALP enzymes in adult female white rats for groups
treated with Mirabegron at both 5 and 10 mg/kg, compared
to the control group. Notably, ALP enzyme activity
exhibited a decrease at the 10 mg/kg Mirabegron
concentration, although not reaching statistical significance.
These findings align with studies such as AusPAR (2014) 2
which demonstrated an increase in liver enzyme
concentrations during prolonged studies.

In line with this, observations of patients treated with
Mirabegron at 50 mg/kg daily indicated elevated liver
enzyme activity beyond normal limits in some cases (John
& Cunha, 2022) [, Furthermore, Schmid & Hovda (2018)
[201 reported significant hepatotoxicity and subsequent
increases in liver enzymes in dogs subjected to repeated
doses of Mirabegron at 8.3 mg/kg within two weeks.
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Fig 3: Shows the effect of Mirabegron on the rate of activity of the enzyme alkaline phosphatase ALP (IU/L) in the blood serum of female
albino rats and the role of G.lucidum fungus after two months of treatment.
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While the current results demonstrated a decrease in ALP
enzyme activity when treated with Mirabegron at a
concentration of 10 mg/kg, with changes in liver tissue,
significant histological alterations occurred. These findings
align with studies by Koff et al. (2004) [*%, suggesting that
severe liver damage may hinder the production of enzymes,
potentially maintaining some enzyme concentrations within
the normal range.

Conversely, some studies, like Elbadr et al. (2020) [l
reported that Mirabegron treatment at a concentration of 10
mg/kg led to a significant decrease in liver enzyme activity.
Andriulli et al. (2001) ™ pointed out that the activity of liver
enzymes may have limited clinical value, as increased
activity may not always correlate with the severity of tissue
damage. Khaddam (2007) 4 highlighted that the absence of
elevation in certain enzymes does not necessarily negate the
presence of infection.

Studies conducted by Jiang et al. (2021) 19 found that G.
lucidum mushroom exhibited protective effects against
toxicity and tissue damage, including the liver, induced by
acrylamide in rats. The results indicated that pre-treatment
with the mushroom could prevent damage caused by
acrylamide, which led to increased ALT, AST, and ALP
activities.

Additionally, Oluba et al. (2010) [ reported that pre-
treatment with G. lucidum mushroom reduced the effects of
CCl4 poisoning, as it resulted in a non-significant decrease
in liver enzymes. The protective effect was attributed to the
prevention of enzyme leakage from tissues into the
bloodstream. Shi et al. (2008) Y observed that G. lucidum
effectively mitigated hepatic damage induced by d-GalN,
reducing enzyme activities to normal values.

Furthermore, Zhou et al. (2007) 2% suggested that G.
lucidum had no effect on increasing serum aspartate
aminotransferase enzyme activity, emphasizing its hepatic
protective properties against liver damage. Jia et al. (2009)
8 9 attributed G. lucidum to increasing antioxidants and
enzyme activity in the blood and liver. This enhancement is
attributed to bioactive compounds present in the mushroom,
such as flavonoids, polysaccharides, and triterpenoids,
which are known for their ability to inhibit free radicals and
prevent lipid oxidation. Recent studies have concluded that
G. lucidum mushroom extracts contain key constituents, like
triterpenoids, which protect the liver from induced injury by
inhibiting lipid peroxidation, increasing antioxidant enzyme
activity, and preventing apoptotic cell death and immune
inflammatory responses (Zhao et al., 2019) 24,

Conclusion

In summary, Mirabegron administration led to significant
increases in the activity of ALT, AST, and ALP enzymes in
the Dblood of female albino rats, particularly at
concentrations of 5 and 10 mg/kg, compared to the control
group. However, the protective effects of G. lucidum
mushroom were evident, as it mitig.
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