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OPEN ACCEss ABSTRACT
This study examined the antioxidant activity as well as the safety profile of Azanza
"*CORfIESPdOND%NgE garckeana aqueous extract in female Wistar rats. Following the random distribution of 28
urudeen, Q. O.

female Wistar rats (mean weight = 159.25 * 3.32 @) into four (4) groups labelled (A-D)
containing seven rats (animals) each, a daily administration of 0.5 mL distilled water was
orally given to the rats in group A, while the aqueous extract of A. garckeana fruit pulp
were given orally at 125, 250 and 500 mg/kg to rats in groups B, C and D respectively for
21 days. Some antioxidant activities as well as kidney and liver function indices were
examined on the rat using established methods. All liver function indices assayed for
showed no significant (p > 0.05) difference in comparison to the control. The
concentration of liver enzyme revealed no significant (p >0.05) difference in liver alanine
aminotransferase, liver aspartate aminotransferase, lactate dehydrogenase and liver
alkaline phosphatase at 500 mg/kg in comparison to the control group. Conversely, all
kidney functions indices show significant increase (p < 0.05) following extract
administration, indicating potential effects on kidney function. Significant decrease (p<
0.05) was observed in the level of kidney and liver reduced glutathione and kidney
malondialdehyde while kidney and liver superoxide dismutase as well as liver
malondialdehyde significantly increased (p<0.05). Overall, aqueous fruit pulp extract of
A. garckeana shows no damaging effect on liver indices at the investigated dosage.
Biology. 39(1),1-7 However, it may have a significant side effect on the kidney due to the biochemical

https://doi.org/10.4314/njbmb.v39il.1  alterations observed in the kidney function indices at the investigated dosages.
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INTRODUCTION

Traditional medicine has been using medicinal plants to
treat ailments for thousands of years and it is believed that
such therapeutic plants are accompanied with little or no
side effects (Petrovska et al, 2005). Herbs including
chamomile, echinacea, garlic, ginger, ginseng, ginkgo and
goldenseal are frequently used medicinally. Even though
prescription drugs and manufactured medications are
widely used nowadays, many people still use herbal

Copyright © 2024 Nurudeen et al. This is an open access article
distributed under the Creative Commons Attribution License CC BY 4.0,
which permits unrestricted use, distribution and reproduction in any
medium, provided the original work is properly cited.

treatments since they may promote and restore both
physical and mental health (Kayani et al,, 2014). Medicinal
plants have shown high therapeutic qualities such as
antibacterial, antioxidant and anti-inflammatory effects.
Because of their widespread healing properties, they have
been acknowledged as powerful sources of drugs with some
advantages over conventional drugs (Dzoyem et al., 2018;
Jiang et al., 2019). These plants are included in more than
90% of traditional medicine recipes and have been used in
several disease prevention strategies. The creation of novel
drugs has been spurred by the potential of medicinal plants
for drug development. However, the lack of thorough
toxicity data raises questions about their safety and
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effectiveness. Herbal medicine products may be harmful
due to a variety of reasons, such as adulteration, plant
components or metabolites having poisonous potential and
environmental variables. Even while medicinal plants have
many advantages, some may pose a risk to users' health
because of unfavourable effects or side effects that might
result from toxicity or overdose. Numerous studies have
demonstrated that some therapeutic plants can be harmful
to certain organs, and skilled herbalists often provide
known hazardous medicinal herbs in small doses (Ekor,
2014; Mensah et al., 2019).

Azanza garckeana, sometimes referred to as Goron Tula,
is a valued plant in traditional medicine because of its many
medicinal uses. It is mostly found in Tula Village, Kaltungo
Local Government Area, Gombe State, Nigeria and is a
valued cash crop in the area (Ochokwu et al., 2015). It can
also be found in other parts of West Africa, including Ghana
and Senegal (Bukar et al., 2020). It is a fruit that is high in
vitamins, minerals and carbohydrates (Sulieman, 2019).
Important nutrients including calcium, salt, potassium and
iron are also present in the fruit. It is also an excellent
source of ascorbic acid, or vitamin C, which helps to build
red blood cells and adds nutritious value to fruit juices.
Because it is high in essential nutrients including calcium,
phosphorus, ascorbic acid, iron, magnesium and potassium,
the fruit is a significant nutritional supplement in the area
where they are planted (Yusuf et al., 2020a).

It is a local source of numerous biological benefits, such
as anti-inflammatory, aphrodisiac, uterotonic, analgesic,
anti-arthritic, hemostatic and wound-healing properties. It
is used as a natural medicine for a number of ailments,
including sexually transmitted diseases, infertility, cough
and chest problems (Sulieman, 2019). Pharmacological
researchers have reported several activities of the plant,
including antibacterial, antifungal, antihyperglycemic,
antimalarial and iron absorption (Ochokwu et al, 2015;
Yusuf et al., 2020a). Nurudeen et al. (2023) also reported
that A. garckeanawas able to reverse sexual dysfunction in
female rats induced with fluoxetine.

The pharmacological effects of A. garckeana have been
the subject of several investigations; yet, there is a dearth of
experimental evidence in the public scientific literature to
substantiate the plant's toxicological effects on female
Wistar rats. Therefore, this study investigated the
antioxidant activity and safety profile of the aqueous extract
of A. garckeana fruit pulp using female Wistar rats.

MATERIALS AND METHODS

Collection and authentication of the plant materials

The fruit pulp of A. garckeana were acquired at a local
market in Ilorin West Local Government Area, Ilorin, Kwara
State, Nigeria in April, 2022. The fruits were examined and
authenticated by a botanist at the University of Ilorin
Herbarium, Ilorin, Nigeria. As part of the authentication
process, a voucher sample was provided and recorded under
the reference number "UILH 001/1494/2022."

Experimental animals

Twenty-eight (28) female Wistar rats known as Rattus
norvegicuswere purchased from the Animal Holding Unit of
the Department of Biochemistry, University of Ilorin, Ilorin,
Nigeria. The rats, weighing an average of 159.25 * 3.32 g,
were kept in clean, well-maintained cages at room
temperature. Following the guidelines for the care and the
use of laboratory animals throughout the investigation;
unrestricted access to tap water and rat pellets were given
to the rats.

Reagents and assay Kkits

Assay kits for serum electrolyte, bilirubin, albumin,
creatinine, urea, total protein, alkaline phosphatase,
alanine aminotransferase and aspartate aminotransferase
are products of Sigma-Aldrich Inc., located at St. Louis,
Missouri, USA. The remaining reagents used during this
experiment were of analytical grade and prepared in
accordance with specifications using distilled water and
stored in a neat and tight reagent bottle.

Methods
Preparation of plant extracts

The fruits were sliced into small pieces and thoroughly
cleaned under running water to remove the pulp.
Subsequently, the sliced fruit pieces were dried for 72 hours
at 40°C in an oven. Once dried, the pulps were ground using
an electric blender (Chinese-made Master Chef Blender,
Model MC-BL 1980) and stored in airtight containers. To
initiate the extraction process, a known quantity of the
powdered material (50g) was macerated in an aqueous
solvent at 25°C for 48 hours which was shaken
intermittently. The resulting mixture was filtered with a
cheesecloth and the obtained filtrate subjected to
evaporation using a rotary evaporator in order to obtain a
sticky residue. Percentage yield of this extraction procedure
was mathematically determined through calculations.

The residue was mixed with distilled water to make the 125,
250 and 500 mg/kg body weight. The choice of dosage
preparation was based on data obtained from
ethnobotanical survey (Nurudeen et al., 2023).

Animal grouping and administration of plant extracts

Following a two-week period of acclimatization, a total of
twenty-eight female rats were distributed randomly into
four (4) groups (A, B, C and D), with each containing seven
(7) rats. As the control group, group A rats received 0.5mL
of distilled water orally. On the other hand, rats belonging
to groups B, C and D, which were identified as the
experimental groups, were given an equivalent volume of A.
garckeana fruit pulp aqueous extract, equivalent to dosages
of 125, 250, as well as 500 mg/kg. The different animal
groups were treated as described above using a plastic
oropharyngeal cannula, once daily for 21 days.
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Tissue and serum supernatants preparation

The tissue and serum supernatants were prepared following
the procedure from the report of Nurudeen and Yakubu
(2016). On Day 22, the rats were rendered unconscious,
sedated with diethyl ether fumes and the jugular veins were
incised. After collecting blood into clean and dry centrifuge
tubes, they were centrifuged for 10 minutes at 894 x g after
being given 15 minutes to coagulate. Pasteur's pipette was
used to aspirate the resultant sera, which were then
refrigerated before further biochemical investigation. The
animals were then quickly dissected in order to gently
collect the liver and kidney, which were then blotted and
kept in an ice-cold solution of 0.25M sucrose. Separation
and homogenisation of the organs in an ice-cold 0.25M
sucrose (1:5 w/v) solution was done. The supernatants were
then used to measure several biochemical parameters after
the organs were centrifuged for 10 minutes at 1789 x g.

Determination of biochemical parameters

The determination of biochemical parameters was carried
out according to established protocols. The methods of
Jendrassik and Grof (1938) for total and conjugated
bilirubin, Veniamin and Verkirtzi (1970) for urea, Bartels
and Bohmer (1972) for creatinine, Doumas et al. (1971) for
albumin and Gornall et al (1949) for total protein. The
technique outlined by Tietz (1995) was used to calculate the
electrolyte concentrations (Na* and K*). GSH and MDA
levels were measured using the protocols described by
Ohkawa et al. (1979) and Ellman (1959), in that order.
Following reputable guidelines, the activities of glutathione
reductase (Prabhu et al, 2004), lactate dehydrogenase
(Wréblewski and La due, 1955), alkaline phosphatase (Aebi,
1974), catalase (Reitman and Frankel, 1957), alanine
aminotransferase (Beutler, 1984), aspartate
aminotransferase (Wright et al, 1972), glucose-6-
phosphate dehydrogenase (Goldberg and Spooner, 1992)
and superoxide dismutase (Fridovich, 1995) were also
determined.

Data analysis

To determine statistical significance, the mean and
standard error of the mean were calculated using seven sets
of duplicate data. Additionally, a one-way Analysis of
Variance (ANOVA) was performed. Statistical analysis was

performed using GraphPad Prism 6.01 (GraphPad Software,
Inc., San Diego, California, United States). At p<0.05
(significance level), the results were deemed statistically
different.

RESULTS

The extract administered at dosages of 125, 250 and 500
mg/kg body weight did not significantly (p>0.05) alter the
concentrations of liver and serum total protein, total
bilirubin, albumin and direct bilirubin in contrast to control
group (Table 1). Similarly, the concentrations of liver and
serum aspartate aminotransferase, lactate dehydrogenase
and serum alkaline phosphatase were not significantly
altered (p >0.05) following the administration of the extract
when compared to the control group. However, the
concentrations of serum alanine aminotransferase and that
of glucose-6-phosphate dehydrogenase showed significant
increment (p < 0.05) after the ingestion of the extract,
particularly at 500 mg/kg body weight (the maximum
dosage) in contrast to the control group (Table 2). The
administration of the extract at doses of 125, 250 and 500
mg/kg body weight resulted in significant increment (p <
0.05) in the concentrations of urea, creatinine, sodium ion,
potassium ion and kidney protein in contrast to the control
group (Table 3).

Furthermore, kidney and liver catalase level did not
differ significantly (p >0.05) from control when the extract
was given at the maximum dosages of 500 mg/kg. The
concentrations of kidney and liver superoxide dismutase
and liver malondialdehyde significantly increased (p <0.05)
following the use of the extract at 500, 250 and 125 mg/kg
body weight dosages in contrast to the control group.
Conversely, the concentrations of kidney and liver reduced
glutathione and kidney malondialdehyde decreased (p <
0.05) significantly after the extract was given to the group
at varying dosages in comparison to the control group.
(Table 4).

Table 1. The Levels of Liver Function Indices in Female Rats after Aqueous Extract of A. garckeana Fruit Pulp was Administered

Parameters Control Dose(mg/kg body weight)
125 250 500
Liver total protein (mg/dL) 186.27+4.62® 185.48+1.952 188.07 +2.84® 183.35+2.79*
Serum total protein (mg/dL) 70.02£0.23* 77.13£3.41°% 72.16+1.59% 71.40%0.47%
Albumin (mg/dL) 20.31£1.30° 21.36%0.25° 18.37+0.84? 21.42+0.03°
Total bilirubin (mg/mL) 64.78£3.04® 58.32%1.75° 60.98 £1.07° 62.07+1.98°
Direct bilirubin (mg/dL) 30.59+2.70° 30.85*1.21° 27.29%0.19° 25.71+£1.21°2

Values represent mean of seven determinations * standard error of mean, results for each parameter having distinct superscripts (a-d) in separate

rows are deemed statistically different at p<0.05.
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Table 2. The Levels of Certain Liver Enzymes in Female Rats after Aqueous Extract of A. garckeana Fruit Pulp was Administered

Parameters Control Dose(mg/kg body weight)
125 250 500

Serum alanine aminotransferase (U/L) 28.96 £0.49° 37.21£1.19° 38.04+0.82° 34.79+1.78
Liver alanine aminotransferase (U/L) 5.23+0.28? 6.64%0.41° 6.75+0.16 5.74+0.33?
Liver aspartate aminotransferase (U/L) 42.39+347°2 53.64+3.99% 51.43+3.48°? 45.02+4.78?
Serum aspartate aminotransferase (U/L) 48.54+1.32? 4593+391°? 45.78+2.76 2 48.27+0.28 2
Liver alkaline phosphatase (U/L) 2.05+0.24% 2.71+0.22° 2.97+£0.18"° 3.00+0.732
Serum alkaline phosphatase (U/L) 5.67+£0.022 5.13+0.482 5.15+0.232 5.74+0.172
Lactate dehydrogenase (U/L) 59.16+1.48* 61.41+2.382 64.93£3.43° 62.94+5.92°
Glucose-6-phosphate dehydrogenase (U/L) 21.41 +1.302 19.31+£1.39? 18.81+1.74? 39.28+1.61°"

Values represent mean of seven determinations * standard error of mean, results for each parameter having distinct superscripts (a-d) in separate

rows are deemed statistically different at p<0.05.

Table 3. The Levels of some Kidney Function Indices of Female Rats after Aqueous Extract of A. garckeana Fruit Pulp was Administered

Parameters Control Dose (mg/kg body weight)

125 250 500
Urea (mg/dL) 100.53+1.26® 104.84 +1.57 2 114.30 £ 2.56 * 122.31+1.34°¢
Creatinine (mg/mL) 1.33£0.11° 1.69£0.11° 3.23+£0.46 ¢ 3.64+0.24 ¢
Sodium ion (mg/dL) 71.97+0.03? 78.90 £ 0.75° 86.26 + 3.78 ¢ 80.97 £0.06°
Potassium ion (mg/dL) 8.22%0.19° 9.98£0.16" 9.38+0.13 ¢ 10.04+0.04°
Kidney Protein (mg/dL) 132.44+£0.76 * 126.71 £3.17* 140.23£3.90 ® 150.56 £5.75"

Values represent mean of seven determinations + standard error of mean, results for each parameter having distinct superscripts (a-d) in separate

rows are deemed statistically different at p<0.05.

Table 4. The Level of Enzymatic and Non-Enzymatic Antioxidant Parameters after Aqueous Extract of A. garckeana Fruit Pulp was

Administered
Parameters Control Dose (mg/kg body weight)
125 250 500

Kidney Catalase (mmol/min/mg) 2.50+0.01° 3.34+£0.03° 2.89£0.03° 2.95+0.36°
Liver Catalase (mmol/min/mg) 1.78 = 0.04? 2.93+0.11° 2.15+0.132 2.07+0.17%
Kidney Superoxide dismutase (mmol/min/mg)  0.55*0.01°2 0.47 £0.02° 0.48+0.09% 1.66 +0.24°
Liver Superoxide dismutase (mmol/min/mg) 0.71+0.01° 0.71+0.08 ¢ 0.57+0.04° 0.87+0.07"
Kidney Reduced glutathione (mmol/mL) 0.67+0.01° 0.67 £0.02° 0.59+0.03° 0.57+0.02°
Liver Reduced glutathione (mmol/mL) 0.47 £0.03 ¢ 0.39+0.02" 0.39+0.04° 0.41+0.01"
Kidney Malondialdehyde(mmol/mL) 4.75%0.46° 3.79+0.01" 2.67+0.12°¢ 2.53+0.10¢
Liver Malondialdehyde(mmol/mL) 4.11£0.16° 4.04£0.36° 4.86%0.41° 4.51£0.24°

Values represent mean of seven determinations + standard error of mean, results for each parameter having distinct superscripts (a-d) in separate

rows are deemed statistically different at p<0.05.

DISCUSSION

The use of herbal products has significantly increased due to
the belief that they are more natural and safer than
conventional pharmaceuticals (Latha et al., 2010). Still, there
are concerns about their toxicity, safety and effectiveness.
Even while herbal remedies are frequently thought to carry a
smaller risk than synthetic medications, toxicity or
unfavourable consequences are still a possibility. Herbal
products should have their safety and effectiveness assessed
before being used for therapeutic reasons, as they are not
inherently safe (Woo et al., 2012; Mensah et al., 2019). Like

conventional medications, herbal medicines have the ability
to affect the body and cause harm if not taken appropriately.
They also have the ability to alter the body metabolism and
interact with the body's physiology, which can have serious
harmful effects. In order to be sure that the benefits of taking
herbal products outweigh any potential risks, it is crucial to
assess their efficacy and safety. One of the primary concerns
with using herbal products is how they affect the liver and
kidney, which are the two main organs involved in
detoxification and biotransformation.
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Drug metabolism is mostly dependent on the liver, which
is the primary organ for drug biotransformation and excretion
from the body. Since many herbal medications have the
potential to injure the liver, hepatotoxicity connected to
herbal medicines is a developing issue. Herbal products are
being used more often; thus, before employing them for
therapeutic reasons, their safety should be assessed.

Liver function tests are blood tests used to assess the
health and function of the liver. Certain enzymes and blood
proteins, such as albumin, liver and serum total protein and
direct and total bilirubin are all important markers of hepatic
function and are measured by different assays (Roy, 2012).
Furthermore, liver damage or dysfunction is associated with
higher levels of liver enzymes, including alanine
transaminase (ALT), aspartate transaminase (AST), alkaline
phosphatase (ALP), lactate dehydrogenase (LDH) and
glucose-6-phosphate dehydrogenase (G-6-PDH) (Teschke et
al., 2014). The fact that serum total protein, direct and total
bilirubin and albumin levels did not significantly increase
(p>0.05) following the administration of the maximum dose
(500 mg/kg) of A. garckeana fruit pulp extract suggests that
the extract is safe in terms of liver tolerance. For general
health and well-being, the liver's structural and functional
integrity must be preserved. The liver is essential for a
number of processes, such as, drug metabolism and excretion,
synthesis of proteins (e.g fibronectin and IGF-I that influence
bone health) and the body's reaction to hormones that
stimulate bone formation and the generation of cytokines
that influence bone resorption (Nakchbandi, 2014).

Measuring blood and tissue enzyme activity has been
proposed by Ajiboye et al. (2014) as a means of evaluating the
safety of herbal remedies. Enzyme activity in tissues and
serum may be assessed using a variety of methodologies and
procedures to detect toxicity at the cellular level. One of the
most important aspects of evaluating drug-induced liver
damage (DILI) is the evaluation of enzyme activity. Since DILI
can cause rapid liver failure and even death, it is a severe
issue. An essential element of assessing liver health and
function is measuring blood enzyme activity, such as
aspartate aminotransferase (AST), alkaline phosphatase
(ALP), lactate dehydrogenase (LDH) and alanine
aminotransferase (ALT). These tests are used to determine
the presence and level of liver damage, identify distinct types
of liver problems, detect the existence of liver illness and
track the effectiveness of therapy. Regarding the safety
profile, it is comforting to note that there is no significant
(p<0.05) difference in the levels of ALT, AST, ALP, LDH and
AST, especially at the maximum dosage when compared to
untreated rats. This indicates the absence of liver injury or
damage (Ajiboye et al., 2014).

Several herbal remedies include substances like
aristolochic acids that have been linked to kidney harm,
including cancer and renal failure; there has been worry
regarding the possible nephrotoxicity of these products when
used (Teschke et al, 2014; Gardiner et al, 2017). This is
because the kidney plays a critical role in the excretion of
drugs and their metabolites (Nwanjo et al., 2005; Luyckx and

Naicker, 2008). The safety of herbal kidney medications is in
doubt and the most toxicological evaluations should be used
to assess the botanicals' possible nephrotoxicity. Serum
creatinine, urea and ion levels can be used to measure kidney
function; these values rise in situations of renal disease or
injury (Ramachandran, 2006). A spike in serum creatinine can
only be seen after around 50% of kidney function has been
lost. Serum creatinine is a late indication of acute renal
damage. Both acute and chronic renal illness are associated
with higher serum urea values.

Urea and creatinine are frequently employed as markers
of renal function since they are waste products of protein
metabolism that the kidneys eliminate (Levey et al., 2003). In
addition, the levels of potassium and sodium present in the
blood are very important indicators of renal function because
they are absolutely necessary for the maintenance of the
body's electrolyte balance. These renal function test
indicators are used to evaluate the health and function of the
kidneys. Their levels can be used to determine the degree of
known kidney damage, monitor the effectiveness of
treatment, identify the existence of kidney disease and
differentiate between various types of kidney illnesses. Thus,
a decrease in the excretion of nitrogenous waste products and
a reduction in glomerular filtration rate may be indicated by
the significant (p<0.05) increase in the levels of urea,
creatinine, sodium, potassium and kidney protein, which
might have adverse consequences on the nephron (Nwanjo et
al., 2005; Luyckx and Naicker, 2008). The observed threat to
the kidney in this study may be attributed to the dosage of the
extract as the increase in the kidney indices are dose
dependent.

Highly reactive molecules known as reactive oxygen
species (ROS) are produced as byproducts of regular cellular
metabolic processes. ROS have the ability to oxidatively
damage DNA, proteins and membrane lipids in cells, as well
as play a role in the aetiology of a number of illnesses. In
addition, ROS have the potential to be important players in
the underlying processes of anticancer treatment as well as
the pathophysiology of chronic human disorders like cancer.
Nevertheless, phagocytes and other cell types can potentially
deploy ROS as lethal weapons against infections. For cells to
remain in a homeostasis and avoid oxidative damage, the
generation of reactive oxygen species (ROS) and antioxidant
defense systems must be in balance. Enzymes that are known
to be antioxidants, such catalase, glutathione peroxidase and
superoxide dismutase, help shield cells from the harmful
effects of reactive oxygen species (ROS) (Valko et al., 2007;
Sies and Jones, 2020). The extract may provide protection
against oxidative damage, as evidenced by the significant
(p<0.05) decrease in kidney malondialdehyde (MDA) and
reduced glutathione (GSH). This emphasizes the extract's
possible therapeutic use in the treatment of oxidative stress-
related illnesses and the cellular damage they cause. It is also
necessary to protect cells from oxidative damage and
maintain redox balance. The Lower levels of malondialdehyde
(MDA) also signify a reduction in lipid peroxidation (Halliwell
and Gutteridge, 2015). An antioxidant enzyme called catalase
is also essential for shielding cells from reactive oxygen
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species’ harmful effects (ROS). The fact that the
concentrations of liver and kidney catalase did not
significantly (p<0.05) change further corroborates the
extract's antioxidant modulatory action.

The research is consistent with other research suggesting
that, despite the fact that herbal treatments have been used
for many years to treat a wide range of disorders, herbal
medications are not always completely safe and can have
negative effects on certain body organs (Ekor, 2014). Hence,
it is crucial to weigh the advantages and disadvantages of
employing these extracts in medicinal applications.

CONCLUSION

This research has shown that, at doses of up to 500 mg/kg
body weight, the aqueous extract of A. garckeana fruit pulp
may not have a substantial toxic impact on the liver, but it
does pose some risks to the kidneys. In addition, further
research is necessary since it's critical to pinpoint the exact
mechanisms by which the extract exerts its effects on the liver
and kidney.
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