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Abstract

Objective: Many plants are consumed as food by humans for growth and survival,
but a large number of these plants have not been tested for toxicity potential.
Repeated consumption of such plants could lead to accumulation of toxic
chemicals in the body and cause health-related problems. Irvingia wombolu kernel
is widely consumed by many ethnic groups in Nigeria and some other African
countries. The toxicity potentials of Irvingia wombolu kernel extract (IWKE) on
the kidney and liver of rats was evaluated in this study.

Methods: Three groups of Wistar rats were fed orally with IWKE (50, 100, and
200 mg/kg b.w) daily for 28 days. The fourth group which is the control was
treated with distilled water (10 mil/kg b.w) for the same period. The rats were
sacrificed on the 29" day, and blood samples, kidney and liver were harvested for
analyses. Serum levels of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), total protein, albumin, bilirubin, creatinine, and urea were
determined. Kidney and liver sections were examined for histopathological
changes. Data were subjected to Student’s t-test for statistical analysis.

Results: Serum levels of creatinine and urea were not significantly altered in the
IWKE-treated rats compared with the control. At 200 mg/kg b.w, the extract
significantly increased (p<0.05) serum levels of ALT, AST, total bilirubin, total
protein, and albumin compared with the control. Significant distortions were
observed in the liver sections of rats treated with 200 mg/kg b.w IWKE compared
with control, but the structure of the kidney section of IWKE-treated rats was not
significantly different from the control.

Conclusion: The results showed that repeated ingestion of Irvingia wombolu
kernel at a dose of 200 mg/kg b.w for 28 days induced liver damage, but does not
significantly affect renal function.

Keywords: Biochemical, histopathological, Irvingia wombolu, liver, toxicity.

INTRODUCTION

after consumption of a plant diet does not necessarily
mean it is safe to eat in the amount normally

A large percentage of human diet is sourced from
vegetation. Different parts of plants such as leaves,
fruits, and seeds are prepared and consumed as food.
Many of these plants have been reported to have
nutritive values, but few have been subjected to safety
tests, especially in rural areas'. The understanding is
that since the plants have been consumed for many
years, it is safe to eat. However, chemicals become
toxic at certain doses, and those in the plants that we
eat are no exemption’. Absence of signs of toxicity
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consumed. Under certain conditions of exposure, it
could still be risky to consume such diet. In
determining the safety of a diet, consideration should
be given to the amount consumed, length of exposure,
and the toxicity of the plant®. It is true that many plants
consumed as food in the usual amount contain less
harmful constituents when compared with other species
with high toxicity potentials. However, it is wrong to
conclude that such plants are safe because regular
consumption for a long duration may ultimately result
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in health hazards®. Therefore it is important to carry out
necessary toxicity tests for the safety of a plant diet to
be established. Because of its importance in
metabolism, the liver plays a major role in determining
the pharmacokinetics of chemical elimination. It is one
of the organs negatively affected by chemical toxicity.®
Toxic influences of chemicals on the liver include
hepatitis, cirrhosis, cholestasis, and liver failure. Liver
toxicity has a wide-range of consequences because the
liver is involved in such a diversity of body activities®.
The kidney is the second major avenue for excretion of
chemicals. The kidneys rapidly eliminate most of the
products of liver metabolism that have been reabsorbed
into the blood, but they also excrete many chemicals
unchanged. Some of these chemicals are also toxic to
the kidney and they can induce kidney disorders at
certain doses and length of exposure’. Irvingia
wombolu is a species of plant indigenous to Africa
continent. The plant belongs to the family Irvingiaceae.
There are six species of Irvingia, namely I. gabonensis,
I. grandifolia, 1. smithii, I. wombolu, I. excelsa, I.
robur®. Among them, I. gabonensis and I. wombolu
are used for thickening food®. The kernels are also used
to prepare a popular Nigerian slimy soup known as
‘Ogbono’ and ‘Apon’ among Igbo and Yoruba tribes
respectively'®. For many households in Nigeria, no
single day passes by without members consuming the
soup. In spite of its widespread consumption, the safety
of repeated ingestion of the plant has not been well-
documented. In this study, the toxicity potentials of I.
wombolu seed kernels on the liver and kidney was
evaluated in rats.

MATERIALS AND METHODS

Preparation of the I. wombolu kernel extract

Fresh kernels of I. wombolu were obtained from
LAUTECH Teaching and Research Farm, Ogbomoso,
Nigeria. The kernels were identified in the Botany
Department of Obafemi Awolowo University, lle-Ife.
The kernels were dried under shade in the Laboratory
and the dry kernels were reduced to powder by a
grinding machine. One kilogram of the powdered
kernel was soaked in 1 liter of 80% ethanol for 48
hours and then filtered. The filtrate was allowed to
evaporate to dryness, and the dry extract (IWKE) was
stored in a refrigerator at 4°C as stock material for the
study.

Experimental animals

Twenty four healthy male Wistar rats weighing
140+20g were used for the study. They were kept in
cages in a well-ventilated area in the Animal House of
Department of Pharmacology and Therapeutics. They
were allowed to get acclimatized with their new
environment for 7 days before the study commenced.
The rats were allowed to freely feed on standard animal
feed and clean water.

The principle of Laboratory Animal Care guidelines
and procedures were taken into consideration
throughout the study*. Approval was also obtained
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from the Committee on Animal Use of Pharmacology
Department, LAUTECH (Number: PT21/010).

Animal grouping

The rats were divided into four groups of six animals
each. Group A served as the control and received
distilled water (2 ml/kg body weight). Groups B, C,
and D were treated per oral with 50, 100, and 200
ma/kg body weight of IWKE respectively. The animals
were treated with the extract daily for 28 days.
Collection of samples

After the 28-day treatment, rats were made to fast for
12 hr after which they were sacrificed by cervical
dislocation. Blood samples of rats in each group were
collected in heparinized bottles. Plasma was separated
from packed red blood cells into plain bottle after
centrifugation at 5,000 rpm for 5 minutes. The liver
and kidney tissues were harvested, rinsed in phosphate
buffer, and fixed in 10% formalin solution. Plasma
levels of biomarkers of kidney and liver functions,
Aspartate aminotransferase (AST), Alanine
aminotransferase (ALT), total bilirubin, total protein,
albumin, creatinine, and urea were estimated using
automated AU400 Chemistry Analyzer (Beckman
Coulter)*?. The kidney and liver samples were
embedded in paraffin solution after fixation. Then
tissue sections (5 pum thick) were cut by means of a
microtome. The sections were subsequently incubated
with hematoxylin and eosin for photomicroscopic
evaluation™,

Statistical analysis

Results from this study were expressed as mean + SEM
and subjected to Student t-test using GraphPad Prism
version 5.0. Differences between groups were taken as
statistically significant when p is less than 0.05.

RESULTS AND DISCUSSION

In this study, some biomarkers of hepatic function
including ALT, AST, bilirubin, total protein, and
albumin were determined in rats fed with kernel extract
of I. wombolu. Urea and creatinine, which are
biochemical indices of kidney function®, were also
determined in the IWKE-treated rats. Compared to
control, no significant differences were observed in
creatinine and urea levels in all the groups of IWKE-
treated rats as shown in Figure 1. Serum levels of ALT,
AST, and total bilirubin were significantly increased
(p<0.05) in rats treated with 200 mg/kg b.w IWKE
compared to the untreated control. ALT concentration
increased from 33.08+4.69 to 39.82+3.15, while the
concentration of AST increased from 14.15+1.89 to
19.37+2.59. The concentration of total bilirubin
increased from 11.16+1.42 to 16.39+1.15. No
significant differences in the levels of these parameters
were observed at 50 and 100 mg/kg b.w. (Table 1). At
200 mg/kg b.w, the extract also increased total protein
and albumin levels significantly (p<0.05) compared
with the control. Total protein level was raised from
51.34+7.88 in the control group to 61.09+5.60 in
treated rats. Serum level of albumin was significantly
increased from 28.83 + 4.24 to 39.11+4.52 (Figure 2).
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Figure 2: Effects of 1. wombolu kernel extract on total protein and albumin in rats.
*p<0.05 compared with the control

These results indicate that IWKE did not induce the cell membrane®. This suggests that IWKE could
damage of the renal tissues at the doses and duration of become toxic to the liver at this dose after prolonged
exposure. Significant increase in AST, ALT, bilirubin, use. It is noteworthy that the seed of |. gabonensis, a
albumin, and total protein levels at 200 mg/kg indicates close family of I. wombolu has been reported to cause
cellular leakage and dwindling functional integrity of liver damage®.

Figure 3: Kidney sections of rats treated with I. wombolu kernel extract.
(magnification x 200); A= Distilled water; B = 50 mg/kg b.w; C = 100 mg/kg b.w; D = 200 mg/kg b.w. All the sections appear normal;
sections from treated rats are not significantly different from the control
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Many of the xenobiotics that induce liver damage were
reported to generate free radical during metabolism.
Accumulation of such free radicals in the body
ultimately results in liver toxicity and injury®’. It is
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very likely 1. wombolu kernels contain myristic acid
and lauric acid, just like 1. gabonensis'®. Metabolism of
these fatty acids could result in production of free
radicals leading to hepatic disease™.

Table 1: Effects of I. wombolu kernel extract on AST, ALT, and Total bilirubin in rats.

Group ALT (IU/L) AST (IU/L) _ Total bilirubin (g/L)
Control 33.08+4.69  14.15+1.89 11.1621.42
50 mglkgbw  33.52+470  15.55+3.01 11.5042.21
100 mg/kgbw  34.98+4.45  16.18+1.79 12.49+1.34
200 mg/kgbw  39.82+3.15%  19.37+2.50* 16.3921.15*

*p<0.05 compared with the control

Figure 4: Liver sections of rats t
(magnification x 200); A=Distilled water; B=50 mg/

: ANV Ve 2 iy
reated with 1. wombolu kernel extract.

kg b.w; C=100 mg/kg b.w; D=200 mg/kg b.w. Groups B and C are not

significantly different from the control, but Group D showed hemorrhaging of the central vein, dilation of vessels, congestion, and
inflamed hepatocytes

The results of histopathological assessment suggest
that the structure of kidney sections of treated rats were
not significantly different from those of the control
(Figure 3), but distortions were observed in the
architecture of liver sections of rats treated with 200
mg/kg b.w IWKE. Liver sections in this group of rats
showed hemorrhaging of the central vein, dilation of
vessels, congestion, and inflamed hepatocytes (Figure
4). These results support the data obtained from the
biochemical tests.

CONCLUSION

Results from both biochemical and histopathological
tests showed that repeated ingestion of |. wombolu
kernel at a dose of 200 mg/kg b.w for 28 days did not
induce significant adverse effects on renal function, but
caused liver damage in rats. Caution should be
exercised by those who are fond of food prepared from
the plant.
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