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Abstract

Aim: To evaluate the effect of Irvingia gabonensis ethanol
extract on the growth-rate and haematological
parameters in Wistar rats.

Method: This research was a randomized-controlled study
of two groups using ten Male Wistar strain rats within the
age of two months, weighing 80 g-146 g. Group one as
the control and Group two as the test. During the study,
distilled water and rat feed was given to the group one,
and an oral administration of 250 mg/kg Irvingia
gabonensis was given to group two for 14 days using oral
gavage. The growth rate of the Wistar rats was measured
as its length using a tape rule within 3 days throughout
the study period. Finally, blood samples were obtained for
haematological analysis using the BC-5380 Auto
Haematology Analyzer.

Result: We discovered that an oral administration of 250
mg/kg Irvingia gabonensis significantly increased (p<0.05)
the Mean Corpuscular Haemoglobin Concentration
(34+0.27) g/dl of the test group when compared to the
control (33.23+0.23) g/dl. However, the result didn't
indicate a significant change in the growth rate of both
groups during the 14 days of study.

Conclusion: The ethanol extract of Irvingia gabonensis
seeds doesn't negatively affect blood parameters. Thus,
suggesting the use of Irvingia gabonensis extract for the
maintenance of normal blood function.
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Introduction
Haematology plays a vital role in medicine, it is the study of

blood, blood-forming organs, and blood diseases. Blood
diseases are associated with genes, infections, side effects of
drugs, and lack of certain nutrients in the diet. Also, a common
diet-induced blood disorder is anaemia, which is marked by an

abnormal reduction in red blood cells. According to WHO, the
estimated number of anaemic persons was about 2 billion, and
approximately 50% of all cases were attributed to iron
deficiency [1]. Numerous studies have shown that there is an
association between early life nutrition and normal growth
and development. Not only is nutrition vital in the growth and
development of humans and animals, but also in the
prevention and treatment of diseases [2,3]. Furthermore, the
proper amount of food plays a role in the complete health of
an individual and an appropriate growth progression is
considered a harbinger of adequate nutrient intake and good
health [4,5].

Haematological parameters are blood parameters that serve
the purpose of identifying anaemia; inflammatory processes;
the state of the vascular wall; suspicion of helminthic
infestation; and suspicion of malignant processes in the body
[6]. The various haematological parameters include Red Blood
Cells, Mean Cell Volume, Haemoglobin, Haematocrit, Mean
Corpuscular Haemoglobin Concentration, and Platelet. Blood
cells perform a variety of functions including the delivery of
oxygen by erythrocytes, the formation of blood clots, the
defence against infectious organisms, and immune regulation
[6,7].

In 2012, a study was conducted by Omonkhua and Onoagbe
[8]. However, the aqueous stem bark extract of Irvingia
gabonensis was used to evaluate the various haematological
parameters. The study by Omonkhua and Onoagbe [8]
revealed a significant increase in red blood cell count, packed
cell volume, haemoglobin volume, mean corpuscular
haemoglobin and mean corpuscular haemoglobin
concentration. They noted that the white blood cell and
differential counts were largely unaffected by the plant
extract. Also, they stated that Irvingia gabonensis has a
protective effect on blood profile.

Five years after the research conducted by Omonkhua and
Onoagbe [8], a group of researchers [9] carried out a similar
study. According to their findings, the aqueous leaf and stem
bark extract of Irvingia gabonensis had no significant
difference from the control group when the haematological
parameters were assessed. Also, in that same year, a study was
conducted by Efosa GE, et al. [10] using the ethanol leaf
extract of the plant. Their findings indicated an attenuation in
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the levels of all haematological parameters on cadmium
exposed Wistar albino rats. They noted that the leaf ethanol
extract of this plant may be useful in mitigating cadmium-
induced haematological disturbances.

The uncertainty of the impact of this plant remains a
problem due to contradictory findings from these researchers.
Irvingia gabonensis is known as African mango or wild mango.
In Nigeria, there are several local names for Irvingia
gabonensis such as Apon, Ogbono, and Goron [11]. It is widely
distributed in countries such as Nigeria, Cameroon, Central
African Republic, Congo, Ghana, and several other African
countries. Also, the kernels of this wild mango constitute the
most important product and they are used as a food thickening
in soups and stews in West African dishes. According to
Vossien and Mkamilo [12], the nutritive value of kernel per 100
g edible portion includes; water, protein, fat, carbohydrate,
calcium, iron thiamine, riboflavin and niacin. In Nigeria, the
kernel is commonly used in the preparation of a popular dish
called Ogbono soup. Traditionally, the pulp of this fruit is
eaten fresh and the kernel is used as a food additive [13,14].
The nutritional component of food has a huge impact on the
human body such as growth as well as some disease
conditions. Nutritional Growth Retardation (NGR) is more
prevalent in populations at risk of poverty [5]. The present
study was conducted to compare the effect of the seed
extracts with the previous research works carried out using the
stem bark extract of Irvingia gabonensis on some
haematological parameters.

Materials and Methods

Irvingia gabonensis extract
Fresh seeds of the plant were obtained from Watt Market in

Calabar, Cross-Rivers State, and then preserved in a basket
before commencing the extraction process.

Extraction process
First, the seed was weighed using a beam balance and then

ground into a powdered form. 300 ml of ethanol was used for
the extraction. The ground seed was soaked in the ethanol for
48 hours. In addition to this, the liquid was sieved to separate
the leftover particles. This process was carried using a filter
paper followed by a Whatman filter which was placed in a
funnel attached to a conical flask. Finally, the extract was
dissolved in dimethyl sulfoxide (DMSO). DMSO is used in
smaller quantities due to its toxicity.

Experimental design
Preparation of animals: The present study was carried out

to investigate the effect of ethanol extract of Irvingia
gabonensis on the haematological parameters in Wistar rats. A
total of Ten albino Wistar rats weighing between 80 g-146 g

were obtained from the animal house at the University of
Calabar, Calabar. The animals were maintained under standard
animal house conditions and given access to rat feed and
water ad libitum for two weeks. The water was given through a
straw attached to a bottle.

Administration and treatment of animals: The animals
were randomly divided into two groups, with five animals
placed in each standard animal cage at the animal house. The
dose of 250 mg/kg of Irvingia gabonensis was administered
twice daily to the test group using oral gavage and the control
group was given only distilled water.

Determination of growth rate: The growth of the rat was
determined using a measuring tape. The rats were held firmly
but not tightly without inflicting pain on them. And the
measurement was taken from the head down to the tail. The
length of the rats in each group was noted on a paper. The
process was repeated in three days throughout the study
period.

Collection of the blood sample
Twelve hours after the last administration (14 days), the rats

were anaesthetized in chloroform saturated chamber.
Dissecting sets were used to sacrifice the rats. After dissecting,
blood samples were collected through cardiac puncture using
sterile needles with syringes. The obtained blood was filled
into labelled EDTA bottles for haematological analysis.

Determination of haematological parameters
The blood samples collected from both groups were sent to

the haematology department at the University of Calabar
Teaching Hospital for analysis. The haematological indices of
the blood samples were estimated by using an automated-
haematological analyser.

Statistical analysis
The data were expressed as mean+standard error of the

mean (SEM). The data analysis was carried out using a t-test,
and values were expressed as p<0.05.

Results
From Table 1, the result shows an (34.23+0.27) g/dl increase

in the MCHC level of the test group when treated with 250
mg/kg of Irvingia gabonensis compared to control
(33.23+0.23) g/dl. This result was statistically significant at
p<0.05. Furthermore, 250 mg/kg of Irvingia gabonensis caused
an increase in the test group but not statistically significant on
the levels of the following parameters such as WBC, RBC, HGB,
MCH, LYM and HCT when compared with the control group.
Also, a decrease was observed in the MCV and PLT of the test
group but not statistically significant.
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Table 2 shows the effect ethanolic extract of Irvingia
gabonensis (IG) on the growth rate of the rats in 14 days. The
results were taken in 3 days, and the results on the 12 days
were similar to that of the 14th day. From the result shown,
there was no significant difference between the two groups,
but a slight increase in the growth rate of the treatment group
over the 14 days.

Discussion and Conclusion
The result of our findings revealed that there was no

statistically significant difference in the growth rate between
the two groups. Also, in our study, the Mean Corpuscular
Haemoglobin Concentration (MCHC) of the test group was
significantly higher than the control group, while there was no
difference in other haematological parameters. Our present
findings are contrary to the study conducted by Omonkhua
and Onoagbe [8]. In the study made by Omonkhua and
Onoagbe [8], there was a significant increase in all blood
parameters except for the white blood cells and differential
counts. However, our findings in some haematological
parameters correlated with the previous study done by
Chukwunono et al. [9] which had no significant difference in all
blood parameters. The dissimilarity of our present findings
with the study made by Chukwunono et al. [9] was observed in
the significant difference of the MCHC level. The variation in
our present findings with previous studies might be because
the other researchers used the stem barks of the plant and not
the seed.

A high level of MCHC is artifacts. They may result from in
vivo or invitro haemolysis, lipemia, the presence of Heinz
bodies and spherocytosis due to the loss of membrane, and

the consequent spherical shape assumed by the cell [15,16].
Also, Low level of MCHC is believed to be ascribed to anaemia
whereby the red blood cells are smaller than usual and have a
decreased level of haemoglobin. Low MCHC values may occur
in animals with regenerative anaemia, and it may also occur in
animals with chronic iron deficiency anaemia [16,17]. The
MCHC is low in iron deficiency because there is inadequate
iron to support the synthesis of normal amounts of
haemoglobin [16].

According to Mary and Charles [18], the normal range value
of MCHC level for 8-16 weeks old male Wistar rats vary from
32.9 g/dl-37.5 g/dl and that for females vary from 33.2 g/
dl-37.9 g/dl. This shows that the test group and control group
fall within the normal range of the MCHC. That is, 34.23 g/dL
and 33.23 g/dL respectively. But the test group has a more
improved MCHC value than the control. This could be due to
the iron content said to be found in the Irvingia gabonensis
seed. According to Vossien and Mkamilo [12], the nutritive
value of kernel per 100 g edible portion includes; water,
protein, fat, carbohydrate, calcium, iron, thiamine, riboflavin,
and niacin. Hence, this study implies that Irvingia gabonensis
maintains the normal functioning of blood [19,20].
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WBC (× 10³
cells/µL)

RBC (× 10⁶
cells/µL)

HGB
(g/dL) MCV

MCH C
(g/dL) MCH PLT LYM (%) HCT

Control
(n=5) 5.40 ± 1.51 4.97 ± 0.42

10.90 ±
1.10

65.87 ±
1.26 33.23 ± 0.23

21.90 ±
0.56

702.00 ±
60.17

4.97 ±
5.96

5.40 ±
1.51

Test (n=5) 8.27 ± 0.72 5.96 ± 0.29
13.17 ±
0.71

64.53 ±
0.49

34.23 ±
0.27*

22.10 ±
0.26

408.67 ±
113.62

5.96 ±
0.29

8.27 ±
0.72

Values are expressed as mean ± SEM

 *significantly different from the control at p<0.05

Table 2: Effect of IG rate on growth rate.

 Day 3 Day 6 Day 9 Day 12

Control 28.27 ± 0.47 28.83 ± 0.42 29.17 ± 0.38 30.10 ± 0.26

Test 29.80 ± 0.40 29.70 ± 0.40 29.93 ± 0.53 30.33 ± 0.44

Values are expressed as mean ± SEM

No significance difference between group at p<0.05

Table 1: Effect of IG extract on some haematological parameter.
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