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Abstract

Several biological activities have been identified for the plant Anacardium occidentale, also known as
cashew. The purpose of this study is to investigate how the histological characteristics of rat liver and
kidney tissues are affected by an aqueous extract of fresh stem bark from Anacardium occidentale.
Twenty rats weighing between 150 and 200 g were divided into three treatment groups (n = 15) and a
control group (n =5) at random. For fourteen days, the rats in treated groups B, C, and D were given
oral 100, 200, and 400 mg/kg aqueous extract of A. occidentale stem bark via an orogastric tube, whereas
the control group A was given one milliliter of distil water. Rats were euthanized twenty-four hours
after the extract administration ended, and the liver and kidney were removed and preserved in buffer
formalin for a standard histological analysis using hematoxylin and eosin. When comparing the treated
groups to the control group, the histological results of liver sections showed no cyto-architectural
aberrations or signs of apoptotic bodies. The examined group showed periportal lymphocyte
recruitment, Kupffer cell mobilization, active vascular congestion, and normal hepatocytes. Even at
large dosages, the extract is not harmful or poisonous, as evidenced by the renal cytoarchitecture, which
has typical glomerulus and tubules with well-organized interstitial spaces. Anacardium occidentale's
high concentration of bioactive chemicals and antioxidant qualities may be the cause of this slight
change in the cytoarchitecture of the liver and kidney. This study demonstrates that rats' liver and
kidney experience no or minimal cytological abnormalities at low, medium, and high doses of
Anacardium occidentale stem bark extract.
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INTRODUCTION

Plants and plant extracts have been used for medical purposes for a very long time in contrast
to synthetic pharmaceuticals. This strategy has been promoted recently since it has fewer
negative consequences (Ajiboye et al., 2019). Several powerful and effective drugs that are
used medicinally in various nations come from plants. Examining medicinal plants' potential
for therapeutic use is of great interest to researchers. Many drugs that are discovered in plants
contain secondary metabolites as their active components. Medicinal plants and herbs were
utilized in folk medicine to cure a variety of illnesses and infections. Medications and
cosmetics are among the many medical plant items that are currently available on the market
that include biologically active components (Abu et al., 2015). In recent years, there has been
a gradual but steady resurgence of interest in the use of aromatic and medicinal plants in both
industrialized and developing countries due to the safety and lack of side effects of
pharmaceuticals made from plants.

However, because they can induce oxidative stress, which damages cells, certain
phytochemicals have been shown to be harmful to humans (Adebiyi and Abata, 2013).
Therefore, it is now essential to reconcile the relative safety of medicinal herbs with their
efficiency.

Anacardium occidentale is typically considered a medicinal plant. It's commonly referred to as
cashew. A variety of ailments, including diarrhea, colic, toothaches, diabetes, skin conditions,
inflammation, hypotension, infertility, and impotence, can be treated with extracts made from
its several parts, including the leaves, stem, bark, kernel, flowers, fruits, and roots (Orwa et
al., 2009). The plant's anti-inflammatory (Olajide et al., 2004), hypoglycemic (Alexander, 2008),
antimicrobial (Ayepola and Ishola 2009), antioxidant (Chaves et al., 2010), hypolipidemic
(Elekofehinti et al., 2016), and antidiarrheal (Omolaso et al., 2018) properties have been shown
in numerous scientific investigations. These investigations were required since the usage of
herbal medicine is primarily based on folklore, with little to no scientific proof of its safety
and effectiveness (Zhu et al., 2002). Furthermore, a broad screening of herbal extracts on all
body systems is typically necessary because a medication prescribed to treat a specific
condition may have positive or negative effects on systems other than the primary target of
treatment. Extracts from Anacardium occidentale have been shown to have biological effects on
the cardiovascular systems. According to Ofusori et al. (2008), Swiss albino mice's brains are
not toxically affected by Anacadium occidentale. Additionally, Tedong et al. (2007) observed that
mice do not experience toxicity from extract amounts below 6 g/kg, however large dosages
may have adverse effects. Additionally, the plant extract has been shown to limit the
contractility of the heart muscle (Francis et al., 2011) and reduce the motility of the gut muscle
(Omolaso et al., 2018). Scientific reports on the extract's impact on the histoarchitecture of the
liver and kidney, the two main organs of metabolism, are limited, nonetheless. The current
study assessed how Anacardium occidentale stem bark extract affected the cytoarchitecture of
the kidney and liver in adult Wistar rats.

MATERIALS AND METHOD
Ethical clearance

The study was approved by the Research Ethical Committee of the Faculty of Basic Medical
Sciences, College of Health Sciences University of Delta Agbor, Nigeria.

Onyeije B. P., Osagede N. O., DUJOPAS 11 (2b): 344-351, 2025 345



Hepatorenal Effect of Anacardium occidentale (Cashew) Stem Bark on Adult Wistar Rats

Plant sample collection

Anacardium occidentale stem bark was collected from the University of Delta Agbor's male
dorms and verified at the University of Benin's Department of Plant Biology and
Biotechnology's Herbarium in Benin City, Nigeria.

Extract preparation

Anacardium occidentale fresh stems bark was ground up using a pestle and mortar after being
allowed to air dry at room temperature. After macerating 120 g of coarse powder with 1000
ml of distilled water for 48 hours, the mixture was filtered, and the filtrate was concentrated
in a vacuum at 20°C to produce the dark brown extract (paste) (Ofusori et al., 2008). Using a
Gallenkamp (FA2104A, England) for vacuum concentration, the extract weighed 21 g. Until it
was used, the solid extract was kept at -20°C in a refrigerator.

Experimental rats

Twenty adults’” male Wistar rats weighing between 120 and 200 grams were acquired from
the University of Delta, Agbor's Human Anatomy Department. The rats were kept in plastic
cages with conventional laboratory conditions, which included 12 hours of light and 12 hours
of darkness, an average temperature of 25°C, and a humidity level of 55% to 65%. Clean
drinking water and rat meal (pelletized farmers mush) were made available to them. The rats
were acclimated to the laboratory setting for a week before the treatment started. The weight
of the rats was taken at the beginning and of the treatment period. The ethical committee on
animal usage at the Faculty of Basic Medical Sciences gave its approval to the study protocol.

Experimental design

Group A received 1ml of distill water

Group B received 100mg/kg of A. occidentale
Group C received 200mg/ kg of A. occidentale
Group D received 400mg/ kg of A. occidentale

Tissue collection, processing and staining

The rats were anesthetized with ether and killed by cervical dislocation after 14 days of
exposure to the extract. The rats liver and kidney were promptly removed. Before the tissues
were processed histologically and stained with hematoxylin and eosin, they were fixed for 72

hours in 10% buffered formalin. Using approved methods, tissues were stained (Drury et al.,
1976).

Photomicrography

The liver and kidney H&E-stained slides were viewed using a Leica DM750 research
microscope with a Leica CC50 digital camera connected. Digital photos of the tissues were
taken at x400 magnifications.

Statistical Analysis

The data were analyzed using the statistical package program SPSS version 23 Software for
Windows. The results were expressed as mean *SE of studied groups using the analysis of
variance test (one-way ANOVA) followed by post hoc tests using LSD
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RESULTS
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Figl: weight of experimental animals in different groups at various days of check.

*Represent statistically significant change at p<0.05 compared with control.

Result shows a statistically significant increase in group treated with 100mg/kg of extract on day 14 and 200mg/kg
of extract on day 12 when compared to the control of the respective days.

Plate 1. Rat liver. Control. Showing normal architecture: hepatocytes Plate 2. Rat liver given low dose extract showing: normal hepatocytes
(HC),sinusoids (SI), bile ducts (BD) and portal vein (PV): H&E 400 X (HC),active vascular congestion and vasodilatation (DC), periportal
recruitment of lymphocytes (LY) and Kupffer cell mobilization (KC):

H&E 400 X

» -
= N >
Plate 3. Rat liver given medium dose extract showing: normal Plate 4. Rat liver given high dose extract showing: normal hepatocytes
hepatocytes (HC), active vascular congestion and dilatation (DC), (HC), vasodilatation (VD) and active congestion (AC), Kupffer cell
Kupffer cell mobilization (KC): H&E 400 X mobilization (KC): H&E 400 X
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Plate 6. Rat kidneys given low dose Extract showing: normal
tubules (TU)and glomeruli (GL), active interstitial congestion (AC):
H&E 400 X

Plate 5. Rat kidneys, control, showing normal architecture: tubules
(TU),interstitial space (1S) and glomeruli (GL): H&E 400 X

Plate 8. Rat kidneys given high dose extract showing: normal
glomeruli (GL) and tubules (TU), vasodilatation and active interstitial
congestion (DC): H&E 400 X

Plate 7. Rat kidneys given medium dose extract showing: vasodilatation
and active interstitial congestion (DC), normal tubules (TU) and
glomeruli (GL): H&E 400 X

DISCUSSION

According to studies, A. occidentale extracts contain antifungal (Jebapritha and Karpagam,
2017), antimutagenic and antigenotoxic (Melo-Cavalcante et al., 2011), antimicrobial,
antioxidant, anticancer, and anti-inflammatory properties (Salehi et al., 2020) . The current
study examined the potential harmful effects of different dosages of Anacardium occidentale
extract on the liver and kidney, which are the main metabolic organs of the body. The study
looked into potential histology disarrangement in the experimental rats' two organs.
According to the study, there is no harmful impact of cashew stem bark aqueous extract on
the cytoarchitecture of the liver or kidney. This result's pharmacological mechanism can be
linked to some phytochemicals found in A. occidentale. When compared to the control group
on the respective days, the group treated with 100 mg/kg of extract on day 14 and the group
treated with 200 mg/kg of extract on day 12 showed statistically significant increases in body
weight, but there were no significant differences between the control group and the group
that received 400 mg of the extract. The absence of a statistically significant variation in body
weight indicated that the extract's phytochemicals had no effect on the mass composition of

body weight.

Normal hepatocyte and Kupffer cell mobilization was observed in the liver tissues at low,
medium, and high doses (100 mg, 200 mg, and 400 mg)/kg of Anacardium occidentale extract,
respectively. The extract's immunostimulating properties and bioactive component may be
the cause of this Kupffer cell mobility. In contrast to the high dose group, vascular congestion
was present in both the low and medium dose groups. Our findings also shows that the extract
is less harmful and not hazardous at high dosages. This outcome is similar to that of Oyesomi
etal. (2011) and Onyeije and Innih (2024), who discovered no detrimental effects on the heart's
and testis' cytoarchitecture following ingestion of Anacardium occidentale nut shell extract.
All of the treated groups' renal architectures displayed normal tubules and glomeruli, nearly
matching the control groups. We found that rats subjected to low dosages of extract had
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glomeruli with normal mesangial cells and capsular spaces, which is consistent with Adeleke
et al. (2022) photomicrographs of the renal tissues. The phytochemical and bioactive
component potentials of the extract may be responsible for this lack of disruption in the renal
cytoarchitecture.

In Africa, cashew stem bark is used as an antimalarial treatment. Ngadjui et al. (2002)
observed that the main phytochemical components of several of the plants (Anacardium
occidentale) screened were flavonoids, quinines, triterpenoids, and abiatane diterpenoids.
Some of these phytochemicals may be identical to those found in other plants, such as Croton
zambesicus, which is also traditionally used in Nigeria as an antimalarial treatment, even
though some may not have been successfully isolated in A. occidentale due to the paucity of
literature in this area. A. occidentale's toxicity hasn't been thoroughly investigated, though.
When mice were given aqueous extracts of A. occidentale at oral doses of up to 2 g/kg, Koran
et al. (2007) found no harmful effects; however, when the same extract was administered
intraperitoneally, the LD50 was 0.250 g/kg. Malini and Vanithakumari (1990) reported that
rats were well tolerated when given [-sitosterol (lipids derived from A. occidentale leaf extract)
subcutaneously for 60 days, and there was no obvious sign of any liver or kidney
cytoarchitectural distortion. Theses previous reports are in agreement with our findings that
Anacardium occidentale stem bark did not have any deleterious effect on histological status of
liver and kidney in adult Wistar rats potentiating extract antioxidant defense capacity.

CONCLUSION

This study demonstrated that Anacardium occidentale stem bark extract, at low, medium, and
high doses, was unable to cause oxidative imbalance in the liver and kidney of experimental
rats, and that there were no cytological abnormalities in either organ.
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