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Abstract:

Several health challenges result from environmental pollution by aluminum containing compounds. The liver and

kidney are targets for aluminum toxicity. Garcinia kola is used in traditional medicine for the treatment of many
diseases including liver and kidney damage. The current study was designed to investigate the effects of Garcinia
kola extracts on biomarkers of liver and kidney damage in a rat model for aluminum toxicity. Twenty five (25)
male albino rats were allocated to five (5) groups of five (5) rats each. Group 1 served as normal control and
received normal saline while group 2 served as negative control and received daily oral administration of 100
mg/kg bw AICIs. Group 3-5 received 100 mg/kg bw AICIs and extracts of Garcinia kola as follows: 200 mg/kg bw
petroleum ether extracts, 200 mg/kg bw methanol extracts, 200 mg/kg bw defatted residue respectively. All
treatments were administered orally and daily for 42 days. AICIs induced a significant (p<0.05) increase in the
levels of aspartate transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), urea and
creatinine. Treatment with petroleum ether and methanol extracts of Garcinia kola countered the effect of
aluminum evidenced by the significant decrease (p<0.05) in the activity of the biomarkers. Defatted residue of
Garcinia kola had the least effect on the parameters tested. The results obtained from this study revealed that
extracts of Garcinia kola could protect the liver and kidney from aluminum toxicity.
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Introduction

Aluminum is one of the most abundant elements on earth. It is
a common component of medications, cosmetics, cooking
utensils and food additives (Han et al., 2013). It is toxic when
absorbed into the body and accumulates in vital organs such
as the liver, kidney, brain and heart. Consequently, aluminum
can disrupt homeostasis in the vital organs which may involve
genotoxic effects (Okail et al., 2020; Afolabi et al., 2020).
There are abundant evidences to show that aluminum can
cause biochemical and physiological dysfunction by
promoting the production of reactive oxygen species and
alteration in the levels of vital enzymes and metabolites
(Farombi and Owoeye, 2011).

Garcinia kola is a forest plant found in West and Central
Africa (Ekene et al., 2014). In Nigeria it is called Namijingoro
in Hausa, Igoligo in lgala and Idoma, orogbo in Yoruba and in
Igbo, it is called aki-ilu (Fapohunda et al., 2017). Seeds of
Garcinia kola are rich in alkaloids, saponins, tannins,
flavonoids, glycosides, sterols and phenols. The major
constituents of the plant its biflavanoid contents including
kolaviron and kolaflavanone (lwu, 1985; 1986). Garcinia
kola seeds have been proven through experiments to possess
several medicinal properties including but not limited anti-
diabetic, anti-cancer, anti-ulcer, anti-bacterial, anti-fungal and
anti-viral activities (Farombi and Owoeye, 2011). Other
literature support potency of extracts from Garcinia kola
against chemical toxicants (Oyagbemi et al., 2017; Adedara et
al., 2015; Owoeye et al., 2015).

In the present study, the protective effect of extracts from
Garcinia kola against aluminum-induced hepatorenal toxicity
in albino rats is investigated.

Materials and Methods

Reagents and chemicals

Aluminium chloride was manufactured by Sigma Aldrich
Chemical Co., Saint Louis, MO USA. Diagnostic kits for
alanine aminotransferase (ALT), aspartate aminotransferase
(AST) and alanine phosphatase (ALP), urea and creatinine
were products of Randox Laboratories Ltd., United Kingdom.
Collection and identification of plant material

Fresh seeds of Garcinia kola were purchased from the market
in Anyigba, Kogi State, Nigeria and were thereafter
authenticated in the Department of Plant Science and

Biotechnology, Kogi State University, Anyigba, Nigeria.

Preparation of seeds extracts

The seeds were dehusked, washed, chopped into smaller
pieces and the seed was air-dried and pulverized to a fine
powder using a mechanical blender. The powdered seeds were
extracted with light petroleum ether (b.p. 40-60°C) in a
Soxhlet extractor for twenty-four hours (24 h). The defatted
dried marc was repacked and then extracted using methanol
according to the method of (Adaramoye et al., 2015). The
methanol extract was evaporated to dryness and stored at 4°C.
The solid material left after extraction with petroleum ether
and methanol is henceforth referred to as residue.

Animal management

A total of twenty five (25) mature male albino rats weighing
165 — 200 g were obtained from the animals breeding and care
facility of Federal University of Agriculture Makurdi, Benue
State, Nigeria. The animals were kept in standard rat cages at
room temperature (25 + 4°C) with a normal 12 h light/dark
cycle and received standard commercial pelleted rat chow and
water ad libitum. The rats were housed in the animal house
facility, department of Biochemistry Kogi State University
Anyigba. The rats were allowed to acclimatize for a period of
14 days. Handling and treatments of rats was in conformity to
the guidelines of the National Institute of Health (NIH
publication 85-23, 1985) for laboratory animal care and use.
Animal grouping and treatments

Twenty five (25) male albino rats were allocated to five (5)
groups of five (5) rats per group. All treatments were done
orally daily for 42 days as follows:

Group 1- Normal control received normal saline

Group 2- Aluminum 100 mg/kg bw

Group 3- Aluminum 100 + 200 mg/kg bw petroleum ether
extracts

Group 4- Aluminum 100 + 200 mg/kg bw methanol extracts
Group 5- Aluminum 100 + 200 mg/kg bw defatted residue
The time difference between administration of aluminum and
Garcinia kola extracts was 12 h.

Biochemical analysis

On the 43 day of treatments the rats were sacrificed by
cervical dislocation. Blood was collected by cardiac puncture,
centrifuged at 3,000 g for 10 min to separate serum.
Assessment of aspartate transaminase (AST), alanine
transaminase (ALT), alkaline phosphatase (ALP), urea and
creatinine was carried out based on manufactures instruction
of Randox diagnostics kits.
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Statistical analysis

Graph Pad Instat software was used for this analysis. The
results are expressed as Mean + SEM. The difference between
groups was analyzed by one-way analysis of variance
(ANOVA), the results were considered significant at P < 0.05.

Results and Discussion

The present study evaluated the protective effects of extracts
from Garcinia kola on aluminum induced hepatorenal toxicity
in albino rats. Oral administration of AICls resulted in a
significant increase (p<0.05) in the activities of liver enzymes
namely: ALT, AST and ALP compared to the control animals
in Group 1 (Fig. 1a — c). This is an indication of hepatic
damage caused by AICls and in agreement with previous
research findings (Okail et al., 2020; Afolabi et al., 2020).
Liver is the primary organ responsible for the detoxification of
harmful xenobiotics. However, in the presence of high
concentration of harmful compounds, the liver could surfer
insult resulting in necrosis, fibrosis or complete loss of
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function (Balgoon, 2019). Damage to the hepatocytes involves
disruption of membrane permeability and leakage of enzymes
into the blood which explain the high levels of liver enzymes
upon administration of AICIs (Fig. 1a — c). Administration of
Garcinia kola extracts significantly decreased (p<0.05) the
activities of the liver enzymes. It is possible that the Garcinia
kola has membrane stabilizing property that protects
hepatocytes from been leaky (Salemcity et al., 2016; Omole et
al., 2018). Hepatoprotection could also be due to the effect of
phytochemicals from Garcinia kola mimicking the molecular
signaling pathways of COX-2, Nrf-2 and NF-kB (Farombi et
al., 2009; Ahmed et al., 2017). The potency of petroleum
ether and methanol extracts was similar and higher than that
of the defatted extract. The lower potency of the defatted
extract may be due to the loss of important medicinal
compounds in the process of defatting and methanol solvent
extraction.
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*NC: normal control; AST: aspartate transaminase, ALT: alanine transaminase, ALP: alkaline phosphatase; Values are expressed a mean of five
replicatest SEM; a<0.05 compared with Aluminum group; b<0.05 compared with Al + 200 mg/kg Petroleum ether extract group; ¢<0.05

compared with Al + 200 mg/kg Methanol extract group

Fig. 1: Variations in activity of liver enzymes AST- aspartate amino transferase (a), ALT-alanine amino transferase (b),
and ALP- alkaline phosphatase (c) of aluminum poisoned rats treated with extracts of Garcinia kola

Urea and creatinine are two nitrogenous compounds used to
assess the functions of the kidney. The kidney is a target for
aluminum accumulation and toxicity. High levels of urea and
creatinine in the blood is indicative of impaired renal function.
The results of the kidney function of aluminum poisoned rats
treated with extracts of Garcinia kola are shown in Table 1.
The present study showed that administration of AICIls
resulted in significant increase of urea and creatinine levels.
The biochemical change is in consonance with the results of
Galal et al., (2019).
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Table 1: Kidney function markers of aluminum poisoned
rats treated with extracts of Garcinia kola

Biomarker
Groups Urea Creatinine
mg/dI mg/dI
Normal control 22.80£1.49*  0.20+0.02*
Aluminium 100 mg/kg bw 52.20+0.86°  0.90+0.04°
Al + Pet Ether Extract 200 mg/kg bw  38.60+£2.21°  0.60+0.04°
Al + MeOH Extract 200 mg/kg bw 39.40+1.29°  0.70+0.04¢
Al + Residue 200 mg/kg bw 49.60+0.81°  0.70+1.67¢

Values are expressed a Mean of five replicates + SEM; Values with
the different superscript on the same column are significantly
different at p<0.05
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In this study, the protective effect of extracts of Garcinia kola
was observed as it significantly decreased (p<0.05) serum
levels of urea and creatinine compared to the group that
received aluminum alone. This may be due to improved
glomerular filtration (Galal et al., 2019; Okail et al., 2020).
This is in accordance with the findings of Adaramoye et al.
(2016) and Alabi et al. (2018) which demonstrated the
nephroprotective effective of Garcinia kola against anti-
tubercular drugs and diclofenac toxicity, respectively. Again,
the defatted residue offered the least protection probably due
to the aforementioned reason.

Conclusion

It could therefore be concluded that Garcinia kola extracts
may offer protection against hepatorenal dysfunction.
However, further studies will be required to evaluate
molecular mechanisms involved in the protection of hepatic
and renal health by Garcinia kola extracts.
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