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Abstract

Several medicinal plants have been documented for their haematological effects either at low or high concentration
but very little is known about Aspilia africana. The aim of the study was to investigate the acute effects of aqueous leaf
extract of Aspilia africana at different concentrations on some haematological parameters in rats. Following 14 days of oral
administration of aqueous extract of A. africana, Haematocrit (HCT), Haemoglobin concentration (HB), Mean Cell
Haemoglobin Concentration (MCHC), Red Blood Cell Count (RBC Count), Total White Blood Cell Count (Total WBC
Count), Absolute Neutrophils count (NEUT#), Absolute Lymphocytes count (LYM#), Absolute Eosinophils Count (EOSIN#)
and Absolute Monocytes (MONO#) were evaluated in twenty (20) male Wistar albino rats. The rats weighed 174±20g, and
were randomly assigned into 4 groups viz: Group 1, Control; Group 2, 250mg/Kg/d aqueous extract; Group 3, 500mg/Kg/d
aqueous extract; and Group 4, 750mg/Kg/d aqueous extract. HCT, HB, MCHC, RBC Count, Total WBC Count, NEUT#,
LYM#, EOSIN# and MONO# were significantly increased (P<0.001) in 500mg/Kg/d of A. africana extract
(61.13±1.65%, 13.5±1.29g/dl, 23.33±0.0.02g/dl, 3.68±0.02 X 1012Cells/l, 2.33±0.02 X 109Cells/l, 1.32±0.04 X 109Cells/l,
1.43±0.05 X 109Cells/l, 0.47±0.02 X 109Cells/l and 0.47±0.04 X 109Cells/l, respectively) when compared to the Control
(51.13±0.85%, 9.56±0.43g/dl, 19.22±0.19g/dl, 2.69±0.01 X 1012Cells/l, 1.79±0.01 X 109Cells/l, 0.80±0.00 X 109Cells/l,
0.83±0.00 X 109Cells/l, 0.18±0.00 X 109Cells/l and 0.24±0.00 X 109Cells/l, respectively) which received no extract at all.
The 500mg/Kg of A. africana extract proved to be the most effective, while the 750mg/Kg proved to be the least effective in
comparison with the control. The results of this study further strengthened the earlier works on the medicinal benefits of
Aspilia africana and its virtue as a good pharmacological source of haematopoiesis.
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Introduction

Human’s dependency and sustainability have continued to revolve around plants through their uses as foods, fibres,
shelters, and even medicines. The use of plants as medicine is an ancient and reliable practice (Balick and Paul, 1996). Plant
materials and products continue to play an important role in the maintenance of human health since antiquity. They are the
major source of drug development in the pharmaceutical industry (Burton et al., 1983). Several plants are now being used in
part or as a whole to treat many diseases. Active components of these plants are now being investigated, extracted and
developed into drugs with little or no negative effects or contra-indications (Oluyemi et al., 2007).

In Nigeria, many indigenous plants are used in herbal medicine to cure diseases and heal injuries. Aspilia africana
is one of such medicinal plants, which are fast gaining recognition. It is a semi woody herb occurring throughout the regions
of the savannah and tropical Africa on wastelands (Hutchinson, 1962; Burkill, 1985). It is known by various names among
the Nigerian populace (Orangila in Igbo, Tozalin in Hausa and Yunyun in Yoruba). The plant has been reported in literature
to possess antimicrobial (Macfoy and Cline, 1990), haemostatic (Achonye, 1976), anti-inflammatory (Okoli et al., 2006) and
anti-fertility (Eweka, 2007) activity. The wound healing and anti-ulcer activity of its n-hexane and methanolic extracts have
also been reported (Nguelefack et al., 2005; Okoli et al., 2007). In South-eastern Nigeria, leaves of this plant is claimed to be
effective in the treatment of stomach ache and bleeding gastric ulcers, especially when taken as an aqueous decoction.

Phytochemical analysis of the plant reveals that it has a high crude oil and protein content (Burkill, 1985). It is also
rich in saponin, tannins, glycoside and alkaloids (Adeniyi and Odufowora, 2000; Iwu, 1993). Kuiate et al. (1999) reported the
presence of four essential oils obtained by hydrodistillation of the leaves of Aspilia africana. These oil samples included
sesquiterpenes, monoterpenes, germacrened and alpha-pienene.

Medicinal plants have been documented for their haematological effects either at low or high concentration
(Garima and Goyal, 2007; Nwinuka et al., 2008; Ikpu and Nku, 2008; Odesanmi et al., 2010; Oyedemi et al., 2011; Tatfeng
and Enitan, 2012), but very little is known about Aspilia africana in this regard. There seems to be limited scientific evidence
on the use of Aspilia africana in modulation of haematopoetic function and the mechanism by which this function may occur.
With increasing statistics on the number of deaths resulting from haematopoietic disorders and blood related diseases, it has
become very crucial to seek both economic and accessible alternative medicine that could serve as natural haematopoietic-
stimulating agent.
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The aim of this work was to investigate the effects of aqueous leaf extract of Aspilia africana at varying doses on
some haematological parameters in adult Wistar albino strain rats. This investigation will establish if the anticipated effects
are stimulatory or inhibitory, and also dose-dependent.

Materials and Method
Animals

Twenty (20) male albino rats weighing 174±20g (mean±SD) were purchased from the Animal Production and
Health Department, University of Benin, Benin, and housed in the Experimental Animal House, College of Health Sciences,
Igbinedion University Okada, Nigeria in well ventilated wire-bottom steel cages under hygienic conditions, at 25±2ºC, and a
relative humidity of 45–50%. The rats were fed on a commercially available diet produced by Bendel Feed and Flour Mills
Limited (10g/100g body weight) twice daily and tap water ad libitum. Prior to commencement of administration, the rats
were allowed to stabilise in the Animal House with standard 12-hour light-dark cycle, for a period of 14 days, and were
treated for 14 days with different doses of the plant extracts. All studies on animal experimentation were conducted in
accordance with the Current Animal Care Regulations and Standards approved by the Institute for Laboratory Animal
Research (ILAR, 1996).

Preparation of Aqueous Aspilia africana Extract

A bulk of fresh Aspilia africana leaves (single batch) sufficient for the study was collected from the field. The
leaves were air-dried and grounded to fine powder. About 60 g of the plant powder were weighed using Mettler weighing
balance and homogenised in a clean electric blender containing 80ml sterile distilled water according to the method described
by Sofowora (1982). These gave 750% concentration (using 7.5g/10ml). The homogenates (amber green solution) were
shaken for 1 hr in a rotary flask and after 72 hours, filtered into separate sterile containers using a funnel containing sterile
cotton wood and later with Whatman No. 1 filter paper. The liquid filtrates were transferred into sterile MacCartney bottles
and stored in the refrigerator after daily administration to the experimental animals.

Preparation of Different Concentration of the Extracts
After preparation of the crude extracts as described, additional concentrations (500mg/Kg and 250mg/Kg) were

made from the stock (750mg/Kg) with sterile distilled water aseptically. Extracts were stored in the refrigerator at 4ºC to
maintain their potency.

Experimental design

The animals were randomly assigned into four (4) groups of five rats each (n=5/group) and treated as follows:
Group 1: Control group, received no extract at all.
Group 2: 250mg/Kg/d aqueous extract of Aspilia africana
Group 3: 500mg/Kg/d aqueous extract of Aspilia africana
Group 4: 750mg/Kg/d aqueous extract of Aspilia africana

Oral gavages using a metal oropharyngeal canula and calibrated hypodermic syringe as described by ACF (2000)
were employed in the administration of the aqueous extract of Aspilia africana once daily for 14 days at a volume of
2ml/100g body weight. Prior to sacrifice, the animals were starved of food overnight and sacrificed by cervical dislocation as
described by Ochei and Kolhatkar (2006) a day after the administration of extracts was stopped.

Blood Collection

Blood samples were taken from each rat by terminal bleeding from the heart and transferred into a clean EDTA-
container (thoroughly mixed) ready for haematological investigations.

Evaluation of Haematological Parameters

Haematocrit Determination
Haematocrit (Packed cell volume) was determined by microhaematocrit method as described by Cheesbrough

(2000a). Briefly, the anti-coagulated blood was well mixed and the blood was collected into a plain capillary tube by
capillary attraction to about three quarters (¾) of the tube, leaving at least 15 mm of the capillary unfilled. The outside of the
tube was cleaned with cotton wool to remove blood. The capillary tubes were then sealed with plasticine. The capillary tubes
were centrifuged for 5 minutes at a predetermined speed (12 000 rpm) in a microhaematocrit centrifuge, after which, the
haematocrit was immediately read using a microhaematocrit reader and the result expressed as percentages. Each test was
performed in duplicate and the mean taken.

Haemoglobin Concentration Estimation
Haemoglobin concentration was estimated using the Sahli acid haematin method, as described by Cheesbrough

(2000b). 0.02 ml of blood was mixed in a dilution tube containing 0.1 mol/l hydrochloric acid (HCL) which converts the
haemoglobin to acid haematin. After 10 minutes of reaction time, 0.1 mol/l HCl was added drop by drop, with mixing, until
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the colour of the solution (haemolysed blood) matches the colour of the permanent coloured glass comparison standard
positioned alongside the dilution tube in bright diffuse day light with a sheet of white paper as background. The concentration
of haemoglobin was read from the graduation at the bottom of the meniscus on the dilution tube. The relative haemoglobin
value obtained was converted to absolute haemoglobin value using the standard table of comparison provided. The test was
performed in triplicate for each sample to reduce the level of imprecision and inaccuracy reported to be associated with this
method of haemoglobin estimation.

Determination of Mean Cell Haemoglobin Concentration
The Mean Cell Haemoglobin Concentration (MCHC) was calculated by dividing the haemoglobin value (g/dl) by

the haematocrit value (expressed as decimal fraction) as described by Cheesbrough (2000a).
MCHC = Hb/HCT (g/dl)

Red Blood Cell Count
Red Blood Cell Count was carried out according to the method as described by Baker et al., (2001a). Briefly,

0.02ml of blood sample was diluted in 4.0ml of red cell diluting fluid (formol citrate) to give a final dilution of 1 in 200. The
diluted sample was then mixed and loaded into a haemocytometer. When the cells settled out of suspension, the number lying
on 5 of the 25 small squares in the central area were counted in accordance to the Thoma counting rule. The final result was
expressed as the number of cells per litre of blood using the formula below:
RBC Count = N X DF X 106

‘ A X D
Where N = the number of cells counted, DF = the dilution factor (1 in 200) of blood, A = area of chamber counted (5 x 0.04
mm2 = 0.2 mm2), D = depth of chamber (0.1 mm).

Total White Blood Cell Count
Total White Blood Cell Count was carried out according to the method as described by Cheesbrough (2000c).

Briefly, 0.02ml of blood sample was diluted in 0.38ml of white cell diluting fluid (Turk’s solution) to give a final dilution of
1 in 20. The diluted sample was then mixed and loaded into the Improved Neubauer Counting Chamber. The chamber was
left undisturbed for 2 minutes to allow time for the white cells to settle. When the cells have settled out of suspension, the
numbers of cells present in the 4 corner 1mm2 areas (total area of 4 mm2) were counted in accordance to the Thoma counting
rule. The final result was expressed as the number of cells per litre (l) of blood using the calculation below:
WBC Count = N X DF X 106

A X D
Where N = the number of cells counted, DF = the dilution factor (1 in 20) of blood, A = area of chamber counted (4 mm2), D
= depth of chamber (0.1 mm).

Differential White Blood Cell Count

Differential White Blood Cell Count was similarly carried out according to the method as described by

Cheesbrough (2000d). A drop of well-mixed blood was placed on a clean grease free slide about 1cm from the edge. A

spreader was then placed in front of the drop of blood and drawn back so that it touches the blood at an angle of 450 allowing

the blood to spread along the edge of the spreader. This was then pushed forward and rapidly. The film was then allowed to

air-dry. The dried blood film was placed on a staining rack and the film was fixed with 1-2 drops of moisture-free absolute

methanol (methyl alcohol) and stained with Leishman stain for 2 minutes. The stained film was diluted with twice as much

buffered distilled water (pH 6.8) and allowed to stand for 8 (eight) minutes. This was then washed with buffered distilled

water (pH 6.8) until it was salmon pink in colour. The back of the slide was wiped using dry cotton wool and was allowed to

air-dry. A drop of immersion oil was placed on the lower third of the dry blood film and covered with a clean

cover glass. The film was examined microscopically to check the staining and distribution of cells using the 10x

objective with the condenser iris closed sufficiently to see the cells clearly. The field was moved to a part of the

film where the red cells were just beginning to overlap, and then the 40x objective was brought into place with

the iris diaphragm more open. The blood film was examined systematically using the battlement method as

described by Baker et al., (2001b) by being transverse three fields along and two fields down. The different

white cells seen in each field were identified, counted and recorded on a chart until 100 white cells were counted.

The absolute number of each white cell type was calculated by multiplying the number of each cell counted

(expressed as a decimal fraction) by the total WBC count. Absolute # Count = Number of # cell counted X Total

WBC Count.

Statistical Analysis
Data were presented as mean±SD and analysed using one way analysis of variance (ANOVA) and Tukey-Kramer

Multiple Comparisons Test using SPSS-18.0 (Statistical Packages for Social Scientists – version 18.0) statistical program. P
values < 0.05 were considered significant.
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Results

The effects of extract of Aspilia africana leaves on various haematological parameters investigated in rats are
presented in Table 4.1 and Figure 4.1.

Effect of aqueous leaf extract of Aspilia africana on Haematocrit and Haemoglobin concentration

The Mean±SD Haematocrit and Haemoglobin concentration of the 250mg/Kg (54.5±1.29%; 11.45±0.13g/dl,
respectively) and 500mg/Kg (61.13±1.65%; 13.5±1.29g/dl, respectively) extracts of Aspilia africana leaves were found to be
significantly higher (at P<0.05 and P<0.001, respectively) than the control (51.13±0.85%; 9.56±0.43g/dl, respectively) in a
dose-dependent manner, except the 750mg/Kg (48.43±1.09%; 10.33±0.28g/dl, respectively) extract, post-administration
(Table 4.1).

Also, the effect of extract of Aspilia africana on Mean Cell Haemoglobin concentration at the various doses
(250mg/Kg: 21.38±0.22g/dl; 500mg/Kg: 23.33±0.02g/dl and 750mg/Kg: 21.70±1.25 g/dl) tested were found to be
significantly higher (P<0.01, P<0.001 and P<0.001, respectively) than the control (19.22±0.19g/dl) post-administration, with
the 500mg/Kg showing the highest activity (Table 4.1).

Effect of aqueous leaf extract of Aspilia africana on Red Blood Cell count and White Blood Cell count

The Red Blood Cell count of the animals treated with the extracts at 250mg/Kg (3.23±0.03 X 1012Cells/l) and
500mg/Kg (3.68±0.02 X 1012Cells/l) doses were significantly higher than the control (2.69±0.01 X 1012Cells/l) at P<0.001,
except the 750mg/Kg (2.53±0.02 X 1012Cells/l). Similarly, Total White Blood Cell Count of the test groups at 500mg/Kg
(2.33±0.02 X 109Cells/l) dose of the extract in particular was significantly higher (P<0.001) than the control (1.79±0.01 X
109Cells/l).

Effect of aqueous leaf extract of Aspilia africana on Differential White Blood Cells count

The effects of Aspilia africana on the Absolute Neutrophils count and Absolute Lymphocytes count post-
administration were both significantly higher in 250mg/Kg (0.93±0.02 X 109Cells/l; 0.97±0.02 X 109Cells/l, respectively)
and 500mg/Kg (1.32±0.04 X 109Cells/l; 1.43±0.05 X 109Cells/l, respectively) groups at P<0.05 and P<0.001 respectively,
except 750mg/Kg (0.72±0.09 X 109Cells/l; 0.76±0.10 X 109Cells/l) that was significantly reduced when compared to the
control (0.80±0.00 X 109Cells/l; 0.83±0.00 X 109Cells/l). Regarding the effects of Aspilia africana on the Absolute
Eosinophils Count and Absolute Monocytes Count, only the 500mg/Kg group (0.47±0.02 X 109Cells/l; 0.47±0.04 X
109Cells/l, respectively) was significantly higher than the control (0.18±0.00 X 109Cells/l; 0.24±0.00 X 109Cells/l,
respectively) at P<0.01 (Fig. 4.1).

Table 4.1: Haematological Profile of Rats Administered with Different Concentrations of Aqueous Extract of Aspilia
africana

GROUP TREATMENT HCT (%) HB
(g/dl)

MCHC
(g/dl)

RBC
Count

(..x1012Cel
l/l)

WBC
Count

(..x109Cell
/l)

1 Distilled Water
(20 ml/Kg b.w)

51.13±0.8
5

9.56±0.43 19.22±0.1
9

2.69±0.01 1.79±0.01

2 Aqueous Leaf
Extract of Aspilia

africana
(250 mg/Kg b.w)

54.5±1.29 11.45±0.1
3*

21.38±0.2
2*

3.23±0.03* 1.93±0.03

3 Aqueous Leaf
Extract of Aspilia

africana
(500 mg/Kg b.w)

61.13±1.6
5*

13.5±1.29* 23.33±0.0
2*

3.68±0.02* 2.33±0.02*

4 Aqueous Leaf
Extract of Aspilia

africana
(750 mg/Kg b.w)

48.43±1.0
9

10.33±0.2
8

21.70±1.2
5*

2.53±0.02 1.73±0.17

Each value represents Mean ± SD of five rats per group. (*p<0.05 cf control)
HCT = Haematocrit (%), HB = Haemoglobin concentration (g/dl), MCHC = Mean Cell Haemoglobin Concentration (g/dl), RBC Count =
Red Blood Cell Count (... x 1012 Cell/l), WBC Count = White Blood Cell Count (... x109 Cell/l).
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Fig. 4.1: Effect of aqueous extract of Aspilia africana on differential white blood cell counts in albino Wistar rats. Each
vertical bar represents Mean ± SD of five rats per group. (*p<0.05 cf control)

NEUT# = Absolute Neutrophil Count (...x109 Cell/l), LYM# = Absolute Lymphocyte Count (...x109 Cell/l), EOSIN# =
Absolute Eosinophils Count (...x109 Cell/l), MONO# = Absolute Monocytes Count (...x109 Cell/l). AA =Aspilia africana.

Discussion

Investigation of haematological parameters represents a useful process in the diagnosis of many diseases as well as

investigation of the extent of damage to the blood (Onyeyili et al., 1991). This is relevant since blood constituents change in

relation to the physiological conditions of the animals. Haematological studies are important because blood is the major

transport system of the body, and evaluation of the haematological profile usually furnishes vital information on the body’s

response to injury of all forms, including toxic injury (Schalm et al., 1975, and Ihedioha et al., 2004). Haematological

constituents reflect the physiological responsiveness of the animal to its internal and external environments which include

feed and feeding (Esonu et al., 2001) as well as drugs (Iheukwumere et al., 2007).

The purpose of this research work was to determine the effects of oral administration of Aspilia africana at

different concentrations on some haematological parameters in rats. The varied level of significance noticed in the

haematological parameters evaluated in this study (post-administration) between the control and the test groups, and even

within the test groups shows that there is an obvious connection between the extracts (at the various concentrations tested)

and the degree of haematological effects observed. The outcome of this present study shows that extract of Aspilia

africana, particularly at 500mg/Kg concentration, has significant impacts on the various haematological parameters

investigated as evident in the active proliferations of blood components to varied extent as measured in the test groups,

compared to the control. The appreciable increase in the values of the haematological parameters investigated may be

associated with the inherent-haematopoietic-stimulating properties possessed by the extract of Aspilia africana.

Although there seems to be limited information regarding the effects of these extracts on blood parameters

particularly in rats, the result of this present work agrees with that of Etim and Oguike (2011) in which Dutch breed rabbit

does aged 6 to 7 months were used to investigate the effect of fresh and wilted Aspilia africana leaves as forage (500g per

doe per day) on their haematological profiles. The results of the study showed that the lactating does fed with fresh and

wilted Aspilia africana leaves had significantly higher HCT, Hb concentration, and RBC Count than the control rabbits fed
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with mixed forages without Aspilia africana leaves. On the other hand, the total WBC Count, Absolute Neutrophil Count

Lymphocyte Count, Eosinophils Count and Monocytes Count of the fresh and wilted Aspilia africana leaves fed rabbit doe as

reported by Etim and Oguike (2011) show no significant differences when compared to the control fed with mixed forages

without Aspilia africana leaves.

HCT, Hb, RBC and MCHC are particularly important for the diagnosis of anaemia in humans and most animals.

The values obtained in this current study for HCT, Hb, RBC and MCHC seem to be within the normal range as reported by

Mitruka and Rawnsley (1977); Annon (1980); Ihedioha et al., (2004), suggesting the animals were not anaemic. Besides, the

test groups had higher values for these parameters than the control, which indicates that a more efficient erythropoesis occur

following administration of the extracts. Unlike the findings of Etim and Oguike (2011), there was a significant difference in

the values for total WBC count between the control and the test groups, particularly the 500mg/Kg extract of A. africana.

Obviously, the extract at this concentration induced leucocytosis in the test rats, further confirming the anti-infective potential

of this extract in this regard. This may indicate a more effective antibody production and the reason for better disease

resistance and longevity as reported by Nwosu (1979) which is evident by low mortality. In most clinical situations, when a

total WBC count is requested, it is usual to perform also a differential WBC count in order to provide information on the

proportion of the different white cells present in circulating blood (Cheesbrough, 2000; Tatfeng and Enitan, 2012). In this

study, the absolute count of lymphocytes, neutrophils, monocytes and eosinophils in the test groups were observed to be

significantly increased when compared to the control. Obviously, these extracts must have induced lymphocytosis,

neutrophilia, monocytosis and eosinophilia respectively, in the experimental animals to a varied extent, yet, confirming the

anti-infective potential of the extract. Of all the white blood cell population counted, the lymphocytes were the mostly

proliferated cells, followed by the neutrophils, monocytes and lastly the eosinophils.

One of the major functions of lymphocyte is their response to antigen (foreign bodies) by forming antibodies that

circulate in the blood or in the development of cellular immunity. From the result of the differential white cell count carried

out in this study, the higher values obtained for lymphocyte in the test group suggests a more effective antibody production as

reported by Frandson (2003). This result may explain why the rats administered with A. africana performed better than the

control in this regard, since A. africana seems to possess a wide range of biological activity including antiviral, fungicide and

antibacterial activities (Masato and Wu, 1994). Also, A. africana has exhibited differential anti-infective activities on both

gram-positive and gram-negative bacteria species (Mcfoy et al., 1990; Adeniyi et al., and Odufowora 2000).

Just as reported by Etim and Oguike (2011), the haematology analysis of the experimental animals administered

with extract of Aspilia africana in this present study showed that A. africana could stimulate different blood cell lines to

proliferate, thus exhibiting a hallmark effect in the haematopoietic micro-environment. Therefore, it may be found useful

(particularly at 500mg/Kg dose) in the improvement and maintenance of the haematological status of both anaemic and non-

anaemic animals, respectively.

Since all the haematological parameters investigated in this study fall within the normal range of values reported by

Mitruka and Rawnsley (1977), it may be assumed that the test plant (Aspilia africana) did not have adverse effects on the

animals during the experimental period which lasted for only 14 days. However, the lower haematological effect observed

with the 750mg/Kg of the extract in comparison with the control and other test groups (250mg/Kg and 500mg/Kg) as

observed in this study suggest that the extract may have haematotoxic effect, and at very high concentration may induce

anaemia in animals on prolong feeding. This finding, however, would require further investigation. Exposure to some

chemicals, drugs or plant extracts, particularly at higher concentrations has been associated with red blood cell destruction,

and haemolytic anaemia is a part of the clinical syndrome associated with intoxication. Synthetic or natural compounds

capable of causing haemolysis do so by interacting with sulfhydryl groups, the inhibition of various enzymes and immune

mechanisms, and the fragmentation of erythrocytes as they pass through the platelet-fibrin mesh or by unknown or poorly

defined mechanisms. It is however assumed that the decrease or increase in the values of blood parameters investigated

here may be attributed to a defence reaction against A. africana, which occurs by stimulation of erythropoiesis and

leucopoiesis (Ihedioha et al., 2004).
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The virtue of Aspilia africana as pharmacological source has continued to gain world-wide recognition. This study

further confirmed the earlier works on its efficacy in this regard. No doubt, good and effective haematopoietic function can

be enhanced and maintained by the use of micronutrients found in this plant, as many enzymes in immune cells require the

presence of these micronutrients and critical roles have been defined for iron, copper, selenium, flavonoids, vitamins B1, B2

and C in the maintenance of optimum haematopoietic and immune functions (Feder, 2008; Abii and Onuoha, 2011; Okwuosa

et al., 2012; Enitan et al., 2012). From the data generated in this study, it can be concluded that aqueous extract of A. africana

at different concentrations tested have varied stimulating effects on the haematological parameters investigated. If these

findings are extrapolated to humans, they further underscore the haematopoietic stimulating properties of Aspilia africana.
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