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Abstract

This study evaluated the effect of ethanol stem bark extract of Treculia africana (African bread fruit) on
haematological status in wistar rats. Twenty four wistar rats were divided into four (4) groups. Group I received daily
oral dose of 5 mg/kg of the extract, Group II received daily oral dose of 15 mg/kg of the extract, Group Ill received
daily oral dose of 25 mg/kg of the extract while Group IV received normal saline and served as the control. After 21
days of treatment, the rats were sacrificed and plasma obtained for haematological assay. Result showed that there
was a significant (P<0.05) increase in packed cell volume (%) in test groups (39.66 ± 0.57; 37.65 ± 0.47; 38.74 ±
0.38) and Hemoglobin level (g/dl) (17.86 ± 0.23; 17.1 ± 0.15; 17.43 ± 0.28) compared to the control (34.33 ± 0.57)
and (14.70 ± 0.15) respectively. Red blood cell count (cell/litre) revealed an insignificant (P>0.05) increase in test
groups compared to control. There were significant (P<0.05) increases in mean corpuscular volume (MCV) and
mean corpuscular hemoglobin (MCH) in group Ill (110.53 ± 0.15 and 50.83 ± 0.80) compared to control (100.76 ±
1.67 and 45.76 ± 0.82) respectively. Furthermore, the white blood cells (WBC) showed significant (P<0.05) increase
in test groups (6.93 ± 0.50, 9.50 ± 0.57, 9.13 ± 0.42) compared to the control (5.23 ± 0.52). Lymphocytes (%)
revealed a significant (P<0.05) decrease in group 1(36.56 ± 3.60) compared to control (4.66 ± 0.57) while
neutrophils (%) showed a significant (P<0.05) increase in test groups (62.23 ± 2.51, 64.36 ± 3.78, 59.66 ± 4.50)
compared to the control (50.20 ± 6.08). The results of this study revealed that the extract is capable of stimulating
red blood cell formation (erythropoiesis) and an active phagocytic agent against foreign compounds and may be
useful for haemopoietic conditions.
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Introduction
Herbal medicine have received greater attention as alternative to

clinical therapy in recent times leading to subsequent increase in their
demand [1,2]. In rural communities, the exclusive use of herbal drugs,
prepared and dispensed by herbalist without formal training, for the
treatment of disease is still very common. Scientific investigation is
therefore required for evaluation of the claimed activity and to
ascertain the safety and efficiency of these herbal products as well as to
establish their active constituent [3]. Research work on some medicinal
herbs have shown that they have definite action on nervous,
circulatory, respiratory, digestive and renal systems; as well as sexual
organs, the skin, vision, hearing and taste [4].

Treculia africana belongs to the family of Moraceae. It is an
evergreen forest tree which is about 10-30 m in height and 3 m in girth
with a dense spreading crown and fluted trunk. Commonly called
African bread fruit, it is a plant food native to tropical West and parts
of East Africa. The seeds are extracted after macerating the fruit in
water and ground to meal, known as bread fruit flour which can be
used to produce a variety of baked food. Ethnomedically, it is used as a
verbrifuge, versmifuge galactogogue and laxative [3]. According to
Irvine [5], the roots of Treculia africana are used as malaria tonic,
worm expeller, neck swelling and rheumatism. The pods and seeds of

Treculia africana has been shown to contain flavonoids, polyphenols,
polysaccharides cardiac glycosides, saponins and anthraquinones
which are known to have antimicrobial activity [6,7]. The presence of
these secondary metabolites accounts for its use for medicinal
purposes [8]. The seed of Treculia africana has been shown to contain
beta-carotene, vitamin C, folic acid [9], magnesium, potassium and
calcium [10]. The bark decotion is used for the treatment of cough,
leprosy and seed meal is added to soap [11]. Anaemia is a medical
ailment or disease in which the red blood cell count or haemoglobin is
less than normal. Normal range of haemoglobin varies in males and
females. The normal haemoglobin level for men is 13.5 g/l00 ml while
in women it is 12.0 g/100 ml [12]. Haemoglobin levels less than the
normal is medically called anaemia. Haemolytic anaemia is known to
be produced by excessive destruction or shortened erythrocyte lifespan
[13]. In chemically induced anaemia, the primary alteration is a
marked reduction in the number of leukocytes and erythrocytes [14].

Blood constituents change in relation to the physiological status of
an animal and thus act as a pathological reflector of the status of the
animals [15]. There are many blood disorders which can affect the
quality as well as the functionality of blood cells or proteins in the
blood clothing system or immune system [16]. In Nigeria, stem bark of
Treculia africana is used traditionally to cure many ailments but
reports are scanty on the effect on the haematological parameters.
Hence this study is aimed at investigating the effect of ethanol stem
bark extract of Treculia africana on haemotological parameters in
wistar rats.

Bi
oc

he
m

ist
ry 

& Analytical Biochem
istry

ISSN: 2161-1009

Biochemistry & Analytical
Biochemistry

Nwankpa, et al., Biochem Anal Biochem 2017, 6:4
DOI: 10.4172/2161-1009.1000347

Research Article Open Access

Biochem Anal Biochem, an open access journal
ISSN: 2161-1009

Volume 6 • Issue 4 • 347

mailto:promisenwankpa@yahoo.com


Materials and Methods

Plant material
The stem bark of Treculia africana was harvested from its original

habitat at a farmland in Obazu Mbieri in Mbaitoli LGA of Imo State. It
was authenticated by Dr. F. Mbagwu of the Department of Plant
Science and Biotechnology, Imo State University, Owerri. The bark was
chopped to pieces, washed and cleaned under running tap water and
dried at room temperature for four weeks. The dried bark was ground
to a fine powder with mechanical grinder and kept in air-tight
container, under dry condition until required for use.

Preparation of ethanol stem bark extract of Treculia africana

Modified method [17] was adopted for the extraction. Three
hundred (300 g) of grounded stem bark of Treculia africana was
macerated in 150 ml absolute ethanol for 48 hours after which it was
filtered with sterile filter paper (Watman No. 1). With the aid of a
rotary evaporator the filtrate was evaporated to dryness at 40°C after
which it was stored at 5°C in a refrigerator until required for use.

Animals
Animal model used for this study were albino wistar rats weighing

between 140-170 g. The rats were acclimatized to daily handling in the
animal house of Imo State University, Owerri for 7 days and
maintained ad-libitum on water and normal rat chow (product of
Pfizer Nig. Ltd).

Experimental design
Twenty-four rats used in this study were divided into 4 groups of 6

rats each. The groups were labeled and orally administered with stem
bark extract of Treculia africana as shown below:

• Group I received 1 mI 5 mg/kg body weight of stem bark extract of
Treculia africana.

• Group II received 1 mI 15 mg/kg body weight of stem bark extract
of Treculia africana.

• Group III received 1 ml 25 mg/kg body weight of stem bark extract
of Treculia africana.

• Group IV received 1 ml normal saline (control).

The treatment period lasted for twenty-one (21) days during which
the animal had access to feed and water ad-libitum.

Blood sample collection
After 48 hours of the treatment, the rats were sacrificed under

chloroform anaesthesia and dissected to expose cardiac cavity. Blood
sample from each rat was collected by cardiac puncture using a sterile
syringe (5 ml) and carefully dispensed into ethylene diamine
tetraacetic acid (EDTA) bottle as to prevent clotting. The sample
bottles were carefully labeled accordingly for all the four groups.

Haemotological analysis
The methods [12,18] were used to assay the haematological

parameters. These include packed cell volume (PCV), Haemoglobin
concentration (Hb), red blood cell count (RBC count), white blood cell
count (WBC count), platelet count (PLT count), differential WBC,
(neutrophil, lymphocyte, eosinophil) and red cell indices [mean
corpuscular volume (MCV), mean corpuscular haemoglobin (MCH)
and mean cell haemoglobin concentration (MCHC)]. All the
haematological parameters were estimated using the sysmex ©
Automated Haematology Analyzer KX-21 N, Sysmex Corporation,
Kobe Japan.

Statistical analysis
The experimental data were expressed as mean ± SEM and analyzed

for statistical significance by one-way analysis of variance using SPSS
window statistical software programme. This was followed by student’s
t-test of significance. The mean difference at P<0.05 were considered
statistically significant.

Results
The results of the haematological assay on the effect of ethanol stem

bark extract of Treculia africana in wistar rats are presented in Tables I
and 2.

Group Treatment PCV (%) Hb (g/dl) RBC (x106 ml-1) MCV (pg) MCH (pg) MCHC (g/dl)

I
5 mg/kg stem bark
extract of TA 39.66 ± 0.57* 17.86 ± 0.23* 4.20 ± 0.10* 98.66 ± 0.60 43.56 ± 0.57 45.06 ± 0.05

II
15 mg/kg stem bark
extract of TA 37.65 ± 0.47* 17.10 ± 0.15* 3.60 ± 0.30 103.26 ± 0.40 47.13 ± 0.63 46.16 ± 0.15

III
25 mg/kg stem bark
extract of TA 38.74 ± 0.38* 17.43 ± 0.28* 3.50 ± 0.25 110.53 ± 1.50* 50.83 ± 0.80* 46.98 ± 0.26

IV
Normal saline
(control) 34.33 ± 0.57 14.70 ± 0.15 2.50 ± 0.70 100.76 ± 0.82 45.76 ± 0.82 44.23 ± 0.75

Data are presented as Mean ± SEM of three determinants n=6, PCV: Packed Cell Volume; Hb: Haemoglobin; MCH: Mean Corpuscular Haemoglobin; MCHC: Mean
Corpuscular Haemoglobin Concentration; RBC: Red Blood Cell, *Significant at P<0.05, TA: Treculia africana.

Table 1: Effect of ethanol stem bark extract of Treculia africana on red blood cell, packed cell volume, haemoglobin and red cell indices in wistar
rats.

The result showed a significant (P<5, 0.05) increase in a dose
dependent manner in PCV and hemoglobin when compared to the

control. Also RBC in group I, MCV in group Ill and MCH in group Ill
showed significant (P<0.05) increases when compared to the control as
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shown in Table 1. However, there was insignificant (P>0.05) increases
in MCHC of the treated groups when compared to the control shown
as in Table 1. The WBC count and neutrophil indicated a significant
(P<0.05) increase in groups I, II and III when compared to the control

while platelets indicated significant (P<0.05) increase only in group II
and Ill when compared to the control as shown in Table 2. However,
the result of this study showed a significant (P<0.05) decrease only in
lymphocytes in group I when compared to the control.

Group Treatment Platelet x103 mL-1 WBC x103 mL-1 Lymphocyte (%) Neutrophil (%) Eosinophil (%)

I
5 mg/kg stem bark
extract of TA 775.68 ± 2.42 6.93 ± 0.50* 36.56 ± 3.60* 62.33 ± 2.51* 3.33 ± 0.11

II
15 mg/kg stem bark
extract of TA 780.46 ± 2.67* 9.50 ± 0.57* 45.10 ± 1.00 64.36 ± 3.78* 2.36 ± 0.82

III
25 mg/kg stem bark
extract of TA 782.75 ± 3.46* 9.13 ± 0.42* 47.33 ± 2.08 59.6 ± 4.50* 3.01 ± 0.20

IV
Normal
saline(control) 768.71 ± 3.21 5.23 ± 0.52 47.66 ± 0.57 50.20 ± 6.08 2.66 ± 0.15

Data are presented as Mean ± SEM of three determinations; n=6, WBC: White Blood Cell. *Significant at P<0.05, TA: Treculia africana. 

Table 2: Effect of ethanol stem bark extract of Treculia africana on platelets, white blood cells and differential cell count in wistar rats.

Discussion
The assessment of haematological parameters are useful guide to

ascertaining the effect of foreign substances including plant extracts on
a given organism. They are used to determine possible alterations in
the levels of biomolecules such as enzymes, metabolic products,
haematology, normal functioning and histopathology of the organs
[19,20]. The present study showed significant increases in PCV and Hb
concentrations in test groups as compared to control. While the result
of this study on PCV is in agreement with the report [21], the result of
Hb concentration which showed a marginal decrease on
administration of root bark extract of Treculia africana on diabetic rats
is in contrast with the result of this study. Also, the result of this study
reveal significant increases in red blood cell count in test group I, MCV
and MCH in test group III while in test group II, RBC, MCV and
MCH showed marginal increases compared to the control. Similar
results were obtained by Esenowo et al. and Okon et al. [22,23]. This
haematopoietic condition may have resulted from different
mechanisms including increase in rate of blood cell synthesis and or
decrease in rate of blood cells destruction. Either of the two
mechanisms may have been responsible for the increase in the red cell
indices. The plant extract may have the potential to stimulate
erythropoietin release in the kidney which increases the synthesis of
red cells [24] and or help fight against infections and microbial
invasions [23] which destroys blood cells both of which may culminate
to increases in blood cells seen in this study. The mean value of total
WBC count, platelets and neutrophils of test groups were significantly
(P<0.05) increased when compared to the control. This result supports
the observation made [25] who suggested that increase in red blood
cells stimulate cytokine erythropoietin. Treculia africana extract may
possibly stimulate cytokine erythropoietin to stimulate blood cell
synthesis. Furthermore, WBC and neutrophil increase suggest the
ability of stem bark extract of Treculia africana to boost the cells
immune system since they function as active phagocytic agents against
foreign compounds [26]. This may possibly explain its use in
management of anaemia and related ailments.

Conclusion
This study investigated the effects of ethanol stem back extract of

Treculia africana on haematological parameters in wistar rats. The
result demonstrated that the extract is capable of stimulating blood cell
formation and act as active phagocytic agent against foreign
compounds. It therefore supports its use as nutraceutical for
haemopoietic conditions.
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