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Abstract. The study evaluates the bioactive components and the
effect of aqueous leaf extract of Maesobotrya barteri (Baill.)
Hutch. (Euphorbiaceae) on the haematological profile of
paracetamol-induced Wistar albino rats. Standard methods were
used in the proximate, phytochemical and haematological profile
analysis. The results of the proximate composition revealed high
values for crude fiber (49.13%), carbohydrates (16.33%) and
protein (10.94%). Phytochemical studies showed the presence
of alkaloids, flavonoids, saponins, phenols and tannins within
the concentration range of 0.0003-94.68 pg/mL. Twenty-four
hours after the last oral administration, the rats were sacrificed.
Blood was obtained by cardiac puncture. Results of the
haematological profile at different dose levels (200 mg/kg,
300 mg/kg and 500 mg/kg body weight) did not show any
significant difference (p>0.05) when compared with the
control. A slight increase was observed in the erythrocytes (red
blood cells, haemoglobin, packed cell volume and platelets).
Meanwhile, a significant increase (p < 0.05) was observed in the
WBC and platelets of the groups induced with paracetamol only.
However, administration of ascorbic and the sample extract
reduced the white blood cells and platelet levels. The study
revealed that M. barteri leaves contain an appreciable amount of
nutrients, bioactive constituents and may serve as a blood
booster.
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Introduction

Plants provide food, medicine,
fuel, clothing and shelter. About 30% to
40% of today’s conventional drugs used
in the medicinal and curative properties
are employed in herbal supplements,
botanicals, nutraceuticals and drugs
(Essiette and Obiobohu, 2014).

ISSN 2358-2731/B]BS-2019-0062/2019/6/14/5/521

The World Health Organization
(WHO) estimates that 4 billion people,
80% of the world population presently
used herbal medicine for some aspects of
primary health care. As nutraceuticals or
functional foods, plants possess some
health promoting and or disease
preventing property beyond the basic
nutritional  function of supplying
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nutrients (Kitamura et al.,, 2012). Studies
have shown that consumption of many
different wild plants as food provides
nutritional benefits (Cook et al., 2000,
Vanderjagt et al, 2000). Medicinal and
aromatic plants contain bioactive
compounds (phytochemicals) which
inhibits the activities of bacteria and
other microorganisms (Okwu and Ekeke,
2003). These bioactive chemical
substances include flavonoids, saponins,
anthocyanin, tannins etc which confers
on the plants the medicinal properties
from which important drugs could be
prepared. Phytochemicals also known as
secondary metabolites are formed during

the normal metabolic processes in plants
(Izevbigie et al., 2004). Generally, as with
many plants, Maesobotrya bateri (Figure
1) is considered as a food with medicinal
effects (Ogle et al, 2003). The plant
Maesobotorya  barteri is of the
Euphorbiaceae Family; a rain forest plant
that bears, fruit from April to June. It is
the most widely distributed Maesobotrya
species in Nigeria. The fruits are edible
and succulent different parts of the plant
have been in use at the local level in the
treatment of dysentery, diarrhoea,
jaundice, urethral discharge etc. (Dalziel,
1948).

Figure 1. Maesobotrya bateri leaves, stem and fruits.

Plant components such as leaves
and stems have been reported to have
protective effects on toxicity of some
drugs. Paracetamol (acetaminophen) is
used widely as an analgesic and
antipyretic (Aghababian, 2010). It is safe
if taken at recommended doses; while a
small overdose could be detrimental to
health. Remack and Mathew (1975)
reported that between 24 h and 72 h of
paracetamol overdose, signs of elevated
liver damage may occur. Oboh and
Ekperigin (2004) reported that liver

toxicity has been associated with
haemolytic = anaemia.  Testing  of
haematological indices can be used to
determine the extent of the deleterious
effect of foreign compounds including
plant extract on the blood composition of
animals. The present study was
undertaken to identify some nutrients,
bioactive agents present in the leaves of
Maesobotorya barteri as well as the effect
of aqueous leaf extract of this plant on
haematological profile in paracetamol-
induced Wistar rats.
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Materials and methods

Plant material collection and
preparation

Maesobotorya barteri leaves were
collected from a farmland in
Rumuodomaya Village in Obio/Akpor
Local Government Area of Rivers State,
Nigeria. The plant was authenticated by
Dr. Edwin Nwosu of the Department of
Plant Science and Biotechnology,
University of Port Harcourt, Rivers State,
Nigeria. The leaves were properly sorted
and air-dried at room temperature (25 °C
-27 °C) for 72 h to a constant weight. The
dried leaves were ground and sieved to a
fine powder. The sieved sample was
stored in an airtight sample container
until further analysis.

Plant sample extraction

The sample was weighed (84.7 g)
into a conical flask and extracted with 2.5
mL distilled water with constant
agitation for 10 min and left to stand for
24 h. The sample was filtered using what
man No. 1 filter paper. The filtrate was
concentrated using rotary evaporator at
50 °C and dried in an evaporating dish
placed on a boiling water bath.

Proximate composition deter-
mination

The proximate composition of the
sample was determined using the
standard methods of Analysis of
Association of  Officials  Analytical
Chemists (AOAC, 1995). The moisture
content of the sample was determined by
heating in an oven method at 105 °C. The
crude protein was determined using
micro-Kjeldahl Method. Crude lipid was
determined by Soxhlet extraction
methods using petroleum ester as
extracting solvent. The ash content was
determined using a muffle furnace set at
550 °C for 4 h until a constant weigh of
ash was obtained. Crude fibre was
determined using the method by Saura-
Calixto et al. (1983), while carbohydrate
content was obtained by difference.
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Phytochemical analysis

The powdered leaves of M. bateri
were subjected to various sample
preparation stages using standard
laboratory procedures for determination
of phytochemicals. GC-FID analysis of
phytochemical constituents was
according to the method described by
Nwiloh et al. (2016) with slight
modification. For the GC-FID analysis, the
dried sample of M. bateri leaves (2 g) was
weighed and transferred into a test tube.
15 mL of ethanol and 10 mL of 50% w/v
potassium hydroxide were added to the
crushed root bark in the test tube. The
test tube was allowed to stand in a water
bath at 60 °C for 60 min. Then the
content of the test tube was carefully
transferred into a separatory funnel and
the tube rinsed into the same funnel with
10 mL of cold water, 10 mL of hot water,
20 mL of ethanol and 3 mL of hexane.
The extract in the test tube was washed
three times with 10 mL of 10% v/v
ethanol solution. The extract solution
was then dried with anhydrous sodium
sulphate and the solvent was evaporated.
A sample of the extract was made soluble
in 100 pL of pyridine of which 20 uL was
transferred into a vial on the gas
chromatography machine for
phytochemical analysis. The GC-FID
phytochemical analysis was performed
on a BUCK M910 Gas Chromatograph
(GC) (BUCK Scientific, USA), equipped
with a flame ionization detector (FID). A
RESTEK 15 meter MXT-1 column (15 m x
250 pm x 0.15 pm) was used. The
injector temperature was 280 °C with a
split less injection of 2 pL of sample and a
linear velocity of 30 cm1, Helium 5.0 Pa
was the carrier gas with a flow rate of 40
m.min-*. The oven operated initially at
200 °C, it was heated to 330 °C at a rate
of 3 °C min! and was kept at the
temperature of 320 °C. Phytochemicals
were determined by the ratio between
the area and mass of internal standard
and the area of the identified
phytochemicals.
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Experimental animal design
and extract administration

Wistar albino rats (30) of both
sexes weighing between 100-200 g were
obtained from the animal house of the
Department of Biochemistry, University
of Port Harcourt, Rivers State was used
in this study. The rats were housed in six
cages of five each and were allowed to
acclimatize for 10 days before the
commencement of the experiment.
Standard laboratory condition of 12 h
light and dark sequence at an ambient
temperature of 25 °C + 2 °C and 35%-
60% humidity were maintained. They
were fed with standard diet produced by
Top Feed Nigeria Limited and water ad
libitium. Ethical  guidelines  and
procedures for handling experimental
animals were followed.

The extract was reconstituted in
distilled water to give the required dose
to the experimental rats which are
distributed into six groups of five rats
each.

e Group 1: Served as normal control,
received normal diet and water

e Group 2: Served as the negative
control, received 750 mg/kg bw
(body weight) of paracetamol single
does every 72 h for 10 days.

e Group 3: Served as the positive
control, received 750 mg/kg bw of
paracetamol single does every 72 h
and 100 g/kg bw of ascorbic acid
(standard drug) was pre-
administered for 10 days.

e Group 4: Served as the test group -
rats were pre-treated with 200
mg/kg bw of Measobotrya barteri
extract for 10 days and 750mg/kg
bw of paracetamol once every 72 h.

e Group 5: Served as the test group -
rats were pre-treated with 300
mg/kg bw of Measobotorya barteri
extract for 10 days and 750 mg/kg
bw of paracetamol once every 72 h.

e Group 6: Served as the test group -
rats were pre-treated with 500
mg/kg bw of Measobotrya barteri
extract for 10 days and 750 mg/kg
bw of paracetamol once every 72 h.

Collection of blood sample

After 24 h of the last dose,
animals were anaesthetized in
chloroform vapour (Mao et al, 2014)
blood sample was collected by direct
puncture into appropriately labelled
heparinised bottles for haematological
studies.

Haematological evaluation

Haematological tests for packed
cell volume (PCV), haemoglobin (HB).
Red blood cell (RBC) counts, white blood
cell (WBC) count, platelet (PL) counts,
neutrophil and lymphocytes counts were
analysed according to the conventional
methods reported by Aning et al. (1998).

Statistical analysis

Results were expressed as mean+
standard error (S.E). One-way analysis of
variance (ANOVA) test was first carried
out to test for any differences between
mean groups. If the difference between
groups were established, the values of
the treated groups were compared with
those of control by a multiple
comparison t-test. A value of p<0.05 was
interpreted as statistically significant

Results and discussion

Proximate composition of
Maesobotrya barteri leaves

The proximate composition of
leaves of Maesobotrya barteri is
summarized in Table 1. The results
showed that the leaves contained
10.30% moisture, 11.50% ash, 10.94%
crude protein, 1.80% crude fat, 49.13%
crude fiber and 16.33% carbohydrate.

Table 1. Proximate composition of leaves of
Maesobotrya barteri plant.

Components % Composition
Moisture content 10.30 £ 0.03
Ash 11.50 £ 0.01
Protein 10.94 + 0.00
Fat 1.80 + 0.06
Crude fibre 49.13 £ 0.00
Carbohydrate 16.33 £ 0.00

Values are mean # SD.
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The crude fibre which had the
highest value has the ability to reduce
cholesterol level in the serum and
prevent diseases (Rao and Newark, 1998;
Ishida et al., 2000). Also, the high crude
fiber, makes the leaves a favourable
forage since high fiber content food helps
in digestion and the prevention of colon
cancer. Non-starchy plant materials are
the richest source of dietary fiber and are
helpful in the treatment of obesity,
gastrointestinal disorders and diabetes
(Agostoni et al, 1995). The level of
moisture present in this sample showed
that the leaves are not prone to fast
deterioration since food with high
moisture content are prone to spoilage
(Fennema and Tannenbaum, 1996). The
high ash content showed a reflection of
the mineral content in leave sample. The
content of crude fat obtained showed
that the leaves are more palatable
because dietary fat function to increase
food palatability by absorbing and
retaining flavours (Ilodibia et al., 2014).
Protein is an essential plant molecule
containing nitrogen in food samples. The
value of protein reported here indicated
that it is a rich source of protein and can
contribute to the formation of hormones
which controls a variety of body
functions such as growth, repairs and
maintenance of tissue (Mau et al., 1999).
Our study, corroborate the report of
Essiett and Obioboho (2014); they
reported crude protein and crude fat
levels of 10.80% and 2.1% respectively
for Ipomoea triloba. The amount of
carbohydrate (16.33%) disagrees with
the carbohydrate content of 53.67% for
Tribulus terrestris leaves as reported by
Asibey-Berko and Tayle (1999).

Phytochemical constituents

Results of phytochemical analysis
(Table 2) of aqueous extract of
Maesobotrya barteri leaves showed that
alkaloids (0.003 pg/mL), oxalates
(0.2003 pg/mL), flavonoids (0.1110-
44281 pg/mL), phenols (94.6833
pg/mL), tannins (91.2385 pg/mL) and
saponin (0.4417 ug/mL) were present.
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Table 2. Phytochemical constituents of
leaves of Maesobotrya barteri plant.

. Concentration
Phytochemical (ng/mL)
Alkaloid

Spartein 0.0003
Oxalate 0.2003
Flavonoid

Anthrocyanin 4.4281

Catechin 0.1110
Phenol 94.6833
Tannin 91.2385
Saponnin

Sapogenin 0.4417
Total 202.6995

The results revealed that phenol
content (94.33 pg/mL) and tannin
(91.2385 pg/mL) were higher than the
other photochemical components (Figure
2). The phytochemical present in the
plant may have contributed to the
medicinal value and physiological
activity of the leaves (Soforowa, 1993).
Phenolic compounds possess important
pharmacological values, some having
anti-inflammatory properties (Bruneton,
1995). The amount of alkaloids in the
leaves of M. barteri may suggest its
ability to stop disease (Gupta, 1994).
Alkaloids have bactericidal and anti-
spasmodic effects and can be used in the
manufacture of sedatives. The level of
saponin reported showed that the leaves
can lower cholesterol level and act as an
immune booster (Sadipo et al., 2000). In
plants, saponin may serve to protect the
plant against microbes and fungi as well
as to enhance nutrient absorption and
aid in animal digestion. The presence of
saponin is well reported in plants where
they serve as expectorants and
emulsifying agents. Saponins are
glycosides with distinctive foaming
characteristics, and like phenols have
anti-inflammatory properties (Akundu,
1984; Edeoga et al., 2006; Belewu et al,
2009).
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Figure 2. Chromatogram of phytochemical composition of M. bateri.

The anti-inflammatory activities
of some saponin derivatives such as
triterpenoids have been reported (Sahu
and Mahato, 1994). According to Sparg et
al. (2004), many saponins extracted from
plant sources produce inhibition of
inflammation in the mouse carrageenin-
induced oedema assay. Also, Okwu
(2004), reported on the use of saponin in
the manufacture of insecticides, drugs
and synthesis of steroid hormones. M.
Barteri sample had high content of
tannins; tannins are known to have
antiviral, antifungal, antibacterial, and
antitumour properties (Andzouana and
Monbouli, 2012); hence the presence of
tannin in M. barteri strongly supports
their use in wound treatments and
tumours. Tannins have oxidation
inhibiting activity and confer good
flavour on leaves Nwauzoma and Dawari
(2013). Our results corroborate the
report by Etukudo and Osim, (2018). The
presence of flavonoids is an indication
that the leaves have high antioxidant,
anti-tumor and inflammatory activities
(Farquar, 1996; Okwu, 2004). The
presence of these phytochemicals is a

clear indication of its pharmacological
relevance.

Haematological profile

Results of haematological profile
(Figure 3-9) revealed that groups 3-6
showed slight elevation in the
concentration of PCV, HB, and RBC as
compared to groups 1 and 2; while WBC
and platelet significantly (p< 0.05)
increased in negative control group. The
assessment of the haematological
parameters in Wistar rats is a valuable
tool for monitoring the effect of plant
extract on animal blood chemistry.
Inducing paracetamol did not show any
significant difference in the packed cell
volume (PCV), haemoglobin (HB) and red
blood cells (RBC) when compared to the
control (group 1) as shown in Figures 3-
5. Also, an elevated platelets count
(Figure 6) in the paracetamol group was
significant (p < 0.05) compared with the
control. The different dose levels of the
extract showed a substantial reduction in
the platelet count. However, the
reduction was significant (p < 0.05)
when compared with the control and the
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paracetamol groups. Also, there was an
appreciable reduction in platelet count
when extract at 200mg/kg and
300mg/kg bw compared with the group
that was administered with vitamin C.
The level of WBC increased significantly
(p < 0.05) in the group administered with
paracetamol only when compared with
the control (Figure 7). This elevation
could be attributed to hepatic injury
sustained with the administration of
paracetamol as was previously reported
(Ogunka-Nnoka et al., 2016). The WBC
level, significantly decreased (p < 0.05) in
the group that received vitamin C. The
significant reduction (p < 0.05) in WBC
following the administration of the
aqueous leaf extract of M. barteri,
suggests that the extract contains some
bioactive agents (e.g. saponin, tannin,
alkaloids and flavonoids) that could
cause such destructed or imposed
production of WBCs. It has also been
reported that granulocytes, macrophage
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colony-stimulating factor, interleukins,
IL-2, IL-4 and IL-5 regulate the
proliferation, differentiation and
maturation of committed stem cells
responsible for the production of WBC
(Ganong, 2001, Yakubu et al.,, 2003). It
may be that some components of the
extract reduced the production of these
regulatory factors or interfered with the
sensitivity of the committed stem cells
(responsible for the production of
WBCs). The slight increase noticed in red
blood cell count after oral administration
of vitamin C and aqueous extract of M.
barteri suggest that the extract contain a
phytochemical compound that stimulates
the secretion or formation of
erythropoietin in the rats. Stimulation of
stem cells in the bone marrow to
produce red blood cells occurs due to the
action of erythropoietin which is a
glycoprotein hormone (Ohisson and
Aher, 2009).

Group 1 Group 2

Group 3

Group 4 Group 5 Group 6

Figure 3. Effect of aqueous leaf extract of M. barteri on packed cell volume in paracetamol-induced

wistar rats.
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Figure 4. Effect of aqueous leaf extract of M. barteri on haemoglobin concentration in paracetamol-
induced wistar rats.
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Figure 5. Effect of aqueous leaf extract of M. barteri on red blood cell count in paracetamol-induced
wistar rats.
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Figure 6. Effect of aqueous leaf extract of M. barteri on platelet count in paracetamol-induced
wistar rats.
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Figure 7. Effect of aqueous leaf extract of M. barteri on white blood cell count in paracetamol-
induced wistar rats.
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Figure 8. Effect of aqueous leaf extract of M. barteri on neutrophil count in paracetamol-induced
wistar rats.
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Figure 9. Effect of aqueous leaf extract of M. barteri on lymphocyte count in paracetamol-induced
wistar rats.

Braz. ]. Biol. Sci., 2019, Vol. 6, No. 14, p. 521-533.



Bioactive components and the effect of aqueous leaf extract of Maesobotrya barteri 531

This report corroborates the
report of Eseonu et al. (2010). They
reported that the leaves of Peristrophe
bicalculata (petz) are capable of
improving red blood cell counts in
experimental animals. The
haematological study showed that the
leaves extract of M. barteri demonstrated
a varying degree of haematological
change at the dose levels of 200 mg/kg
bw and 300mg/kg bw.

Conclusion

The study revealed that leaves of
M. bartaeri are good sources of fibre,
carbohydrate and protein. High levels of
phytochemicals such as phenols, tannins
and flavonoids were also recorded. Effect
of the plant extract on haematological
profile showed slight elevation in the
concentration of PCV, HB, and RBC in the
extract treated groups. The study suggest
that leaves of M. bartaeri possess some
blood boosting properties.
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