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ABSTRACT

Cadmium is a heavy metal widely distributed in the environment due to
anthropogenic activities, such as industrial processes, mining, and agricultural
practices. Exposure to cadmium has been associated with various adverse health
effects, particularly on the kidneys. The kidneys are major target organs for
cadmium toxicity, as the metal tends to accumulate in renal tissues, leading to
nephrotoxicity and impaired renal function.This study aims to evaluate the
potential nephroprotective effects of the aqueous extract of Loranthus micranthus
Linn leaf against cadmium-induced kidney toxicity in a rat model. Twenty-four
male rats were divided into four groups: Group 1 served as the normal control and
received no treatment. Group 2 was exposed to cadmium toxicity, receiving 2
mg/kg body weight of cadmium intraperitoneally daily. Group 3 received 150
mg/kg body weight of the extract daily. Group 4 received 2 mg/kg body weight
of cadmium intraperitoneally, followed by a daily administration of 150mg/kg
body weight of the extract. This experiment was carried out for a period of 28
days. Biochemical alterations in serum creatinine, blood urea nitrogen, total
protein, superoxide dismutase (SOD), catalase (CAT), reduced glutathione
(GSH), and malondialdehyde (MDA) were assessed as markers of kidney
function and oxidative stress. Additionally, ultrastructural changes in the kidneys
of the experimental animals were evaluated using electron microscopy. The study
revealed significant biochemical alterations in markers of kidney function and
oxidative stress in rats exposed to cadmium-induced kidney toxicity. Treatment
with the extract attenuated these biochemical changes, indicating potential
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nephroprotective effects against cadmium-induced kidney toxicity. Further
research is necessary to elucidate the mechanisms of action and explore the
therapeutic potential of these natural compounds in managing kidney-related
disorders.

INTRODUCTION

Cadmium is a non-essential toxic heavy metal found
naturally in the earth's crust and released into the
environment through industrial processes, mining, and
agricultural activities. Chronic exposure to cadmium
primarily occurs through contaminated foods, air, and
water sources (Mitra et al., 2022). The kidneys are the
major target organ for cadmium toxicity, with long-term
exposure leading to severe renal damage (Satarug, 2018).
The kidneys play a vital role in maintaining homeostasis,

filtering waste products, and regulating electrolyte
balance within the body. Their intricate structure and
essential functions make them susceptible to damage
from environmental toxins, including cadmium (Rennke
& Denker, 2020). Once absorbed into the body, cadmium
accumulates in the kidneys, where it can persist for long
periods due to the organ's limited ability to excrete the
metal efficiently (Genchi et al., 2020; Hernandez-Cruz et
al., 2022). Over the past decades, numerous studies have
shed light on the detrimental impact of cadmium on renal
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health. Chronic exposure to cadmium has been linked to
the development of severe renal pathologies, including
chronic kidney disease (CKD), proximal tubular
dysfunction, and glomerular impairment (Orr & Bridges,
2017; Satarug et al., 2018; Yimthiang et al., 2023).
Numerous studies have also investigated the molecular
mechanisms underlying cadmium-induced kidney
damage. Cadmium is taken up by renal tubular cells,
where it disrupts cellular functions and induces oxidative
stress, leading to the generation of reactive oxygen
species (ROS). These ROS overwhelm the antioxidant
defence systems, causing oxidative damage to cellular
components, such as lipids, proteins, and DNA (Yan &
Allen, 2021). Additionally, cadmium can directly impair
various cellular  processes, including apoptosis,
autophagy, and DNA repair, further exacerbating renal
injury (Cui et al., 2021; Wang et al., 2020). Human
epidemiological studies have demonstrated a strong
association between cadmium exposure and renal
dysfunction. Occupational exposure, particularly in
industries involving cadmium processing, battery
manufacturing, and welding, has been linked to an
increased risk of chronic kidney disease (Baloch et al.,
2020). Additionally, cadmium-contaminated diets, such
as rice and shellfish from polluted areas, have been shown
to contribute to elevated cadmium levels in the kidneys
and an increased risk of kidney dysfunction (Arao et al.,
2019; Simmons et al., 2005; Wang et al., 2019). Several
biomarkers have been identified and utilized to assess
cadmium-induced renal damage. These include urinary
markers such as beta-2 microglobulin, N-acetyl-beta-D-
glucosaminidase, and metallothionein, as well as blood
markers like creatinine, cystatin C, and kidney injury
molecule-1 (KIM-1). Monitoring these biomarkers helps
in the early detection and management of cadmium
nephrotoxicity (Prozialeck et al., 2016; Prozialeck &
Edwards, 2010). Efforts to mitigate cadmium-induced
renal toxicity involve reducing exposure through strict
regulations, occupational safety measures, and improved
waste disposal practices (Sripada & Lager, 2022).

Loranthus micranthus, commonly known as mistletoe, is
a hemiparasitic plant that belongs to the Loranthaceae
family. This intriguing plant is widely distributed in
tropical and subtropical regions, often found growing on
the branches or trunks of various host trees, including
fruit trees, shrubs, and forest trees (Moghadamtousi et al.,
2013). Historically, mistletoe has been held in high regard
by traditional medicine practitioners for its diverse
medicinal  properties and therapeutic  potential
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(Szurpnicka et al., 2020). Various indigenous cultures
have used Loranthus micranthus as a valuable medicinal
plant for centuries. Its traditional uses span a wide range
of ailments and conditions, including cardiovascular
disorders, respiratory problems, gastrointestinal issues,
and reproductive disorders (Moghadamtousi et al., 2013).
The plant's healing properties have been attributed to its
rich array of bioactive compounds (Hlophe & Bassey,
2023). Loranthus micranthus contains  potent
antioxidants, such as polyphenols and flavonoids, which
help neutralize harmful free radicals and protect cells
from oxidative stress (Hlophe and Bassey, 2023). The
plant's antioxidant properties may contribute to its
traditional use in combating oxidative damage and age-
related diseases (Nicoletti, 2023). Loranthus micranthus
has been employed for managing kidney-related ailments,
including urinary tract infections, kidney stones, and
renal insufficiency (Ebokaiwe et al., 2019). Traditional
practitioners have used the plant's extracts and decoctions
to promote diuresis and cleanse the kidneys. However, the
traditional use of mistletoe for kidney health lacks robust
scientific validation and requires further investigation.
Some  studies have explored the potential
nephroprotective effects of Loranthus micranthus
(Ebokaiwe et al., 2019). The plant's antioxidant properties
have been suggested to counteract oxidative stress-
induced renal damage (Ebokaiwe et al., 2018). Preclinical
studies on animal models have demonstrated that
mistletoe extracts could attenuate kidney injury caused by
various nephrotoxic agents (Imade et al., 2014). These
findings indicate the possibility of mistletoe as a
complementary therapeutic option for protecting the
kidneys against certain insults. Cadmium's toxic effects
on the kidneys are a pressing public health issue.
Understanding the underlying mechanisms and risk
factors associated with cadmium nephrotoxicity is crucial
for implementing effective preventive measures and
targeted interventions to safeguard vulnerable
populations. Further research is needed to explore new
therapeutic strategies and assess cadmium exposure's
long-term consequences on renal health. This study aims
to provide comprehensive insights into the potential
protective effects of aqueous extract of Loranthus
micranthus Linn leaf against cadmium-induced Kkidney
toxicity, contributing to the understanding of its
pharmacological properties and potential applications in
preventing or ameliorating heavy metal-induced renal
damage.
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Figure 1: Loranthus micranthus Linn on Alstonia boonei (popularly known
as God's tree or “Onyame dua” within West Africa.)

MATERIALS AND METHODS

Plant Collection and Authentication

Fresh leaves of mistletoe (Loranthus micranthus. L)
harvested from the host plant Oil Bean (Pentacletra
macrophylla) were obtained in May 2016 from a
plantation at Amaoba community in Ikwuano Local
Government Area, Abia State, Nigeria. It was identified
and authenticated by Mr PiPi Okey in the Department of
Plant Science and Biotechnology, Michael Okpara
University of Agriculture, Umudike, Abia State, Nigeria.
A voucher number MOUAU/COLNAS/PSB/16/A266
was obtained.

Plant Extraction

Fresh leaves of the mistletoe plant (Loranthus
micranthus. L) were air-dried at room temperature and
pulverized using a glass electric blender. A known
amount (100 g) of the pulverized sample was weighed
into a glass beaker and a known volume of distilled water
(1000 ml) was added. It was stirred vigorously for 20
minutes and allowed to stand for 24 hours. The filtrate
was concentrated via lyophilisation to obtain a coffee
brown residue. The concentrated extract was stored at 4°C
in an air-tight bottle until further use.

Qualitative phytochemical analyses of Loranthus
micranthus Linn

Phytochemical screening of the aqueous extract was
carried out to identify secondary metabolites- alkaloids,
flavonoids, saponins, and tannins using standard

phytochemical methods (Harborne, 1984; Sofowora,
1993; Trease and Evans, 2002).

Determination of Lethal Dose (LDso)

An acute toxicity study was carried out on the aqueous
leaf extract according to the method described by Lorke
(1983).

Experimental Animals

Thirty (30) male Wistar rats, weighing 150 + 10 g were
obtained from the animal house of the Faculty of
Pharmaceutical Sciences, University of Nigeria, Nsukka,
Enugu State. The animals were allowed to acclimatize for
one week in the animal house of the Department of
Veterinary Medicine, Michael Okpara University of
Agriculture, Umudike before the study commenced. They
were housed in aluminium cages with six rats per cage
and were fed ad libitum with standard commercial
pelleted growers' feed (Vital, Nigeria). The animals had
free access to clean drinking water and were kept at
normal light/dark daily cycles. They were maintained in
accordance with the recommendation of the guide for the
care and use of laboratory animals (NIH, 2002).

Experimental Design

Twenty-four male rats were divided into four groups,
with each group consisting of six rats:

Group 1: Normal Control. Rats in this group received no
treatment and served as the control group to establish
baseline parameters.
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Group 2: Cadmium Only. Rats in this group received an
intraperitoneal administration of cadmium at a dose of 2
mg/kg body weight daily to induce kidney toxicity.
Cadmium chloride was dissolved in normal saline at a
concentration of 2 mg/kg body weight.

Group 3: Loranthus micranthus Extract Only. Rats in this
group received a daily oral administration of 150 mg/kg
body weight of the aqueous leaf extract of Loranthus
micranthus Linn.

Group 4: Cadmium + Loranthus micranthus Extract. Rats
in this group were first exposed to cadmium toxicity by
receiving an intraperitoneal administration of 2 mg/kg
body weight of cadmium daily for two (2) weeks.
Subsequently, they received a daily oral administration of
150 mg/kg body weight of the aqueous leaf extract of
Loranthus micranthus Linn for another two (2) weeks.
This experiment was carried out for 28 days mirroring
real-world scenarios where individuals are exposed to
environmental toxins over an extended period. This
timeframe aimed to provide a more comprehensive
understanding of the potential therapeutic advantages of
the plant extract in safeguarding against cadmium-
induced kidney toxicity in male rats.

Biochemical Analysis

Blood Sample and Tissue Collection

At the end of the experiment, all the rats were
anesthetized with an intraperitoneal injection of urethane
and sacrificed immediately. Blood samples were drawn
using a 5 ml syringe via cardiac puncture (Arunachalam
& Sasidharan, 2021) into sample tubes, and centrifuged
at 4000 rpm for 10 minutes to obtain serum which was
used for biochemical assays in this study. The kidneys
were excised, trimmed of connective tissue, and washed
thoroughly in ice-cold saline.

Preparation of Kidney Homogenates

The tissue (kidney) was homogenized in cold phosphate
buffer (0.05M, pH 7.0) with a Teflon homogenizer. 1g of
the tissue was homogenized in 9 ml of phosphate buffer
to give 10% homogenate. The homogenate was
centrifuged at 4000 rpm for 10 minutes. The supernatant
obtained was stored frozen at -20°C until required for the
analysis of CAT and SOD activities as well as GSH and
MDA levels.

Kidney Function Tests

The concentrations of total protein (TP), creatinine, and
urea were determined in plasma using their respective
Randox (Antrim, U.K) assay Kits,
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Antioxidant Assays

Estimation of Catalase Activity. Catalase activity in
liver and kidney homogenates was determined using the
modified method described by Atawodi (2011).

Estimation of SOD Activity. Superoxide dismutase
(SOD) activity in liver and kidney homogenates was
determined using the method described by Sun et al.
(1988).

Estimation of GSH Levels. GSH levels in liver and
kidney homogenates were determined using the method
described by Tietze (1969).

Assessment of Lipid Peroxidation. The concentration of
MDA in liver and kidney homogenates was determined
using the method described by Draper & Hadley (1960).

Ultrastructural Investigations of Rat Kidney

The right kidneys of the rats were preserved in 10%
formalin for a minimum of 24 hours, underwent standard
dehydration procedures, and were subsequently encased
in paraffin. The paraffin-embedded tissues were
sectioned at a thickness of approximately 4-5 um using a
microtome, which was later stained with hematoxylin and
eosin (H&E). These stained sections were then observed
using a light microscope (Leica DM 500, Leica
Biosystems, Germany) at x 400 magnification and
multiple microscopic fields were assessed to obtain
representative images of each tissue sample.

Statistical Analysis

Data are expressed as mean + SEM. Significant
differences were determined using one-way analysis of
variance (ANOVA). Differences between means were
analyzed for significance using Dunnett's multiple-range
tests. ANOVA and Dunnett’s multiple range tests were
based on the computer software, graph pad prism, version
7. Values of p < 0.05 were considered statistically
significant.

RESULTS AND DISCUSSION

LDso of Aqueous Extract of Loranthus micranthus.
Linn Leaf

The LDso of aqueous extract of Loranthus micranthus.
Linn leaf was greater than 5000 mg/kg.
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Table 1: Phytochemical Constituents of Crude Aqueous Extract of Loranthus micranthus Linn Leaf

Phytochemical Constituents

Loranthus micranthus Linn

Alkaloids +
Flavonoids +
Saponins +
Tannins +
Glycosides +

Key: + = detected

Table 2: Effect of Cadmium-induced toxicity and aqueous leaf extract of Loranthus micranthus. L on serum

Urea, Creatinine, and Total Protein

GROUP TREATMENT Urea (mg/dl) Creatinine Total Protein
(mg/dI) (g/dD)

1 Control 31.36+097° 1.85+0.01° 6.31+0.17°

2 2 mg/kg body weight of Cadmium 38.27+3.01 3.78x0.01 9.38 +0.26

3 150 mg/kg body weight of Loranthus micranthus. L  29.35+0.97° 2.11+0.18° 7.91+0.43"

4 2 mg/kg body weight of Cadmium and 35.78£0.24° 270+043" 6.61+0.84°

150 mg/kg body weight of Loranthus micranthus. L

Values are expressed as mean + SEM, n=6. Values with superscript letter ‘b’ are statistically significant (p<0.05)

relative to the untreated cadmium group of rats

The results indicate that exposure to cadmium at a dose
of 2 mg/kg body weight led to significant kidney toxicity,
as evidenced by the notable increase in serum
concentrations of urea, creatinine, and total protein
compared to the control group. Elevated levels of urea
and creatinine are indicative of impaired kidney function
and reduced glomerular filtration rate (Brookes & Power,
2022; Norris et al., 2018), while the increased total
protein in serum may indicate kidney damage and protein
leakage (Cravedi & Remuzzi, 2013; Haider & Aslam,
2022). However, the administration of the aqueous leaf
extract of Loranthus micranthus to the cadmium-exposed
rats showed a protective effect on the kidneys. The extract
significantly lowered the serum concentrations of urea,
creatinine, and total protein compared to the cadmium-

treated group. This suggests that Loranthus micranthus
extract has potential nephroprotective properties, helping
to mitigate the harmful effects of cadmium-induced
kidney toxicity. By reducing urea and creatinine levels,
the extract may support renal function and prevent kidney
damage. Interestingly, when the Loranthus micranthus
extract was administered alone (without cadmium
exposure), it still had an impact on serum urea, creatinine,
and total protein levels. The extract significantly
decreased serum urea concentration and increased the
concentration of total protein when compared to the
cadmium plus extract treated and the control group. The
concentration of creatinine was also significantly
increased when compared to the control group.

Table 3: Effect of Cadmium-induced toxicity and aqueous leaf extract of Loranthus micranthus. L on
superoxide dismutase (SOD), Catalase (CAT), reduced glutathione (GSH) and Malondialdehyde (MDA) of
Kidney homogenate in experimental animals

GROUP TREATMENT SOD CAT GSH MDA x 107
(U/ml) (U/ml) (U/ml) (mmole/ml)
1 Control 0.75+0.01> 0.38+0.01° 0.48+0.01® 0.58+0.01°
2 2 mg/kg body weight of Cadmium 048+001 0.27+001 039001 0.78+0.01
3 150 mg/kg body weight of Loranthus 0.88+0.01°® 0.64+0.01° 0.81+0.01° 0.48+0.01°
micranthus. L
4 2 mg/kg body weight of Cadmiumand 150 0.57 +0.01° 0.34+0.01° 0.44+0.01° 0.68 +0.01°

mg/kg body weight of Loranthus
micranthus. L
Values are expressed as mean = SEM, n=6. Values with superscript letter ‘b’ are statistically significant (p<0.05)

relative to the untreated cadmium group of rats

The results indicate that exposure to cadmium at a dose
of 2 mg/kg body weight caused significant alterations in
antioxidant and oxidative stress markers in the Wistar

rats' serum, reflecting oxidative damage to the cells and
tissues. There were significant decreases in the activities
of superoxide dismutase (SOD) and catalase (CAT),
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which are important antioxidant enzymes responsible for
neutralizing harmful reactive oxygen species (Ighodaro &
Akinloye, 2018). The reduced levels of glutathione
(GSH), an essential intracellular antioxidant, suggest a
compromised antioxidant defence system in the kidneys,
as GSH plays a vital role in the detoxification and
neutralization of ROS. The significant increase in
malondialdenyde (MDA) levels, a marker of lipid
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peroxidation (Gawel et al., 2004), indicates oxidative
damage to lipids in the kidney tissues. This suggests that
cadmium exposure induced oxidative stress, resulting in
cellular damage and lipid peroxidation (Branca et al.,
2020). This study's findings align with those documented
by Dkhil et al. (2020). The administration of the aqueous
leaf extract of Loranthus micranthus to the cadmium-
exposed rats led to a restoration of antioxidant defences.

Effect of Cadmium-induced toxicity and aqueous leaf extract of Loranthus micranthus. L on Kidney

Ultrastructure in Me Wistar
LN ) .

Rats

y ol !
i piall - v AR 7
Plate 1: photomicrograph of kidney from
control group (H&E; x 400)

cadmium (2 mg/kg b.w.t) treated group
(H&E; x 400)

Histopathological examination of the kidney reveals
distinctive electron microscopy findings for each group
as follows:

Plate 1 shows the photomicrograph of the kidney
removed from rats in the control group. The kidney
exhibits a normative architecture characterized by well-
arranged glomeruli, tubules, and blood vessels. The
mesangium remains structurally intact, displaying no

s e ¢ ‘.'“. ; " o5
bR L AR eTe g VL WS NS
Plate 3: photomicrograph of kidney from
extract (150 mg/kg b.w.t) treated group

(H&E:; x400)

Plate 4: photomicrograph of kidney from
cadmium (2 mg/kg b.w.t) and extract (150
mg/kg b.w.t) treated group (H&E; x400)

anomalies. Notably, there is an absence of any indications
of haemorrhage or significant irregularities.

Plate 2 shows the photomicrograph of the kidney obtained
from rats in the cadmium-exposed group. Evident kidney
damage is noticeable through visible alterations in the
glomerular  structure. The mesangium exhibits
conspicuous signs of expansion or impairment. Glomeruli
display evident degenerative changes or disruptions.
Additionally, localized haemorrhaging is observable
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within specific kidney regions. Concurrently, the tubules
exhibit manifestations of injury or necrosis.

Plate 3 presents the photomicrograph of the kidney
obtained from rats administered with Loranthus
micranthus extract. The kidney shows minor alterations
in glomerular structure, as well as tubules and blood
vessels. There were no significant changes or damage to
the mesangium.

Plate 4 shows the photomicrograph of the kidney from
rats exposed to both cadmium and Loranthus micranthus
extract treatment. The kidney reveals glomeruli that show
less degeneration or disruption compared to the
cadmium-exposed group. The mesangium also shows
diminished expansion or damage, while haemorrhage
appears to be notably attenuated or less severe. Moreover,
the tubules exhibit fewer indications of injury or necrosis
when juxtaposed with the cadmium-exposed group.

Discussion

In toxicology, the LDso is a measure of the lethality or
toxicity of a substance, indicating the dose required to
cause death in 50% of the tested population. In this study,
the LDsy of the aqueous extract is greater than 5000
mg/kg, which suggests that the extract is relatively safe
and has a low level of acute toxicity, as a higher dose is
required to cause lethal effects in a significant portion of
the population.

Phytochemical screening helps to identify and assess
potential bioactive compounds present in the plant
extract. These compounds may contribute to the plant's
medicinal properties and can guide further research for
potential therapeutic uses or pharmacological activities.
Phytochemicals are naturally occurring compounds found
in plants that have potential health benefits and often
possess therapeutic  properties. In  this  study,
phytochemical analysis of the extract demonstrated the
existence of alkaloids, flavonoids, saponins, tannins, and
glycosides. These findings align with earlier research as
reported by Ebhohon et al. (2022).

Alkaloids are nitrogenous compounds known for their
diverse pharmacological activities, including antioxidant
properties. They scavenge free radicals and inhibit
oxidative stress, contributing to the plant extract's
antioxidant potential. Alkaloids can neutralize harmful
reactive oxygen species (ROS), protecting cells from
oxidative damage (Macéakova et al., 2019). Flavonoids
are potent antioxidants that help neutralize free radicals
and prevent oxidative damage. They also have anti-
inflammatory, anti-cancer, and anti-ageing properties.
Flavonoids are known to contribute significantly to the
antioxidant potential of plant extracts, making them
valuable for human health (Ullah et al., 2020). Saponins
possess antioxidant properties and are known to scavenge
free radicals, reduce oxidative stress, and inhibit lipid
peroxidation. They can help protect cells from oxidative
damage and improve overall antioxidant defences (Khan
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et al., 2022). Tannins have antioxidant properties due to
their ability to scavenge free radicals and metal ions. They
help in reducing oxidative stress and preventing cell
damage by neutralizing harmful compounds. Tannins are
often associated with anti-inflammatory and anti-cancer
effects as well (Andrade et al., 2005). Glycosides are
compounds that can have antioxidant potential, helping to
protect cells and tissues from oxidative stress (Khan et al.,
2019). They may contribute to the overall antioxidant
activity of the plant extract.

The combined presence of these phytochemicals in this
extract indicates its potential to act as a powerful
antioxidant. Antioxidants help counteract the damaging
effects of free radicals and oxidative stress, which are
linked to various chronic diseases such as cardiovascular
disease, cancer, and neurodegenerative disorders (Ayoka
et al., 2022). Therefore, this plant extract with alkaloids,
flavonoids, saponins, tannins, and glycosides can be
explored for its antioxidant potential and potential health
benefits in preventing or mitigating oxidative damage in
the human body.

Cadmium, a harmful heavy metal not essential for human
health, occurs naturally in the Earth's crust and is
discharged into the environment due to industrial
operations, mining, and agricultural practices. Persistent
exposure to cadmium mainly happens through polluted
foods, air, and water (Saikat et al., 2022). The primary
focus of cadmium's detrimental effects is on the kidneys,
causing significant renal harm over prolonged exposure
(Satarug, 2018). The findings in this study indicate that
Loranthus micranthus extract may have both beneficial
and potentially adverse effects on kidney function,
depending on the context of administration. When
administered alongside cadmium exposure, the extract
exhibited protective effects and mitigated the negative
impact of cadmium on kidney function. This discovery
closely resembles a study documented by Ebokaiwe et al.
(2019). On the other hand, when given alone, it altered
certain kidney parameters, suggesting that it might have
direct effects on renal physiology unrelated to cadmium
toxicity. Further investigation is needed to understand the
mechanisms of action of Loranthus micranthus extract on
kidney function and its potential interactions with
cadmium. Additionally, determining the optimal dosage
and administration regimen of the extract would be
crucial to maximizing its protective effects while
minimizing any unintended adverse outcomes.

The significant increases in the activities of SOD and
CAT indicate enhanced ROS scavenging capacity and
protection against oxidative stress (Ighodaro and
Akinloye, 2018). The elevated GSH levels suggest
improved antioxidant status, facilitating cellular
protection against oxidative damage. The significant
decrease in MDA levels indicates a reduction in lipid
peroxidation (Cordiano et al., 2023), implying that
Loranthus micranthus extract helped mitigate the
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oxidative damage induced by cadmium exposure.
Administration of the extract alone also showed
antioxidant effects on the rats' serum parameters. There
were significant increases (p<0.05) in SOD and CAT
activities, indicating enhanced ROS scavenging and
antioxidative capacity. The elevated GSH levels suggest
improved antioxidant defence even in the absence of
cadmium-induced oxidative stress. The significant
decrease (p<0.05) in MDA levels indicates reduced lipid
peroxidation, demonstrating that Loranthus micranthus
extract alone can protect against oxidative damage. The
results suggest that Loranthus micranthus extract had a
more substantial impact on increasing antioxidant
defences (SOD and CAT activities, GSH levels) and
reducing oxidative damage (MDA levels) when
administered alongside cadmium exposure. When the
extract was administered alone, its effect on antioxidant
markers and oxidative stress was still significant
compared to both the control group and the cadmium +
extract group, indicating potential intrinsic antioxidative
properties of the extract.

Overall, the findings highlight the protective effects of
Loranthus micranthus extract against cadmium-induced
oxidative stress in the kidney. The extract's ability to
enhance antioxidant defences and reduce oxidative
damage suggests its potential as a therapeutic agent to
combat oxidative stress-related conditions, including
those induced by heavy metal toxicity. This discovery
mirrors the results of studies conducted by Dkhil et al.
(2020) and Imade et al. (2014). However, further research
is needed to elucidate the underlying molecular
mechanisms and to determine the most effective dosage
and administration regimens for therapeutic purposes.

In this study, significant renal impairments after exposure
to cadmium (Cd) were observed, as evidenced by
histological analysis. These observations are consistent
with prior studies conducted by Wan et al. (2022) and
Wongmekiat et al. (2018). The changes in glomerular
structure induced by cadmium, along with mesangial
impairment and tubular injury or necrosis are also in
agreement with the findings reported by Adi et al. (2016)
and Rafati et al. (2015). Gobe and Crane (2010) linked
the relationship between cadmium intoxication and renal
cell damage to the vulnerability of the proximal tubular
epithelium to oxidative stress. Administering the extract
to rats intoxicated with cadmium led to an improvement
in the compromised renal structure caused by cadmium
treatment. However, further investigations are necessary
to comprehensively comprehend the precise mechanisms
accountable for this protective effect.

CONCLUSION

Overall, the results present promising evidence of the
protective potential of Loranthus micranthus extract
against cadmium-induced Kidney toxicity, warranting
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further research to explore its potential as a therapeutic
agent for kidney-related conditions
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