See discussions, stats, and author profiles for this publication at:

Determination of Hematological Effects of
Methanolic Leaf Extract of Vernonia lasiopus in
Normal Mice

ARTICLE - JULY 2015

DOI: 10.4172/2165-7831.1000139

DOWNLOADS VIEWS
12 22

Available from: Maina Mwonjoria
Retrieved on: 04 August 2015


http://www.researchgate.net/publication/280555192_Determination_of_Hematological_Effects_of_Methanolic_Leaf_Extract_of_Vernonia_lasiopus_in_Normal_Mice?enrichId=rgreq-516e27b6-8b1d-4edc-9348-7d8ca3d171d9&enrichSource=Y292ZXJQYWdlOzI4MDU1NTE5MjtBUzoyNTY1NDc0MDIwMjI5MTNAMTQzODE3NzA3NTc1NQ%3D%3D&el=1_x_2
http://www.researchgate.net/publication/280555192_Determination_of_Hematological_Effects_of_Methanolic_Leaf_Extract_of_Vernonia_lasiopus_in_Normal_Mice?enrichId=rgreq-516e27b6-8b1d-4edc-9348-7d8ca3d171d9&enrichSource=Y292ZXJQYWdlOzI4MDU1NTE5MjtBUzoyNTY1NDc0MDIwMjI5MTNAMTQzODE3NzA3NTc1NQ%3D%3D&el=1_x_3
http://www.researchgate.net/?enrichId=rgreq-516e27b6-8b1d-4edc-9348-7d8ca3d171d9&enrichSource=Y292ZXJQYWdlOzI4MDU1NTE5MjtBUzoyNTY1NDc0MDIwMjI5MTNAMTQzODE3NzA3NTc1NQ%3D%3D&el=1_x_1

-
Q\O‘Bood& .

& L)
§ . )
> =

ISSN: 2165-7831

Research Article Open Access

Muriithi et al., J Blood Lymph 2015, 5:3
http://dx.doi.org/10.4172/2165-7831.1000139

Blood & Lymph

Determination of Hematological Effects of Methanolic Leaf Extract of

Vernonia lasiopus in Normal Mice

Njagi J Muriithi*, Gitahi S Maina, Mwangi B Maina, Mworia J Kiambi, Juma K Kelvin, Aliyu Umar, Mwonjoria K John, Njoroge W Ann, Ngugi
M Piero and Njagi NM Eliud

Department of Biochemistry and Biotechnology, Kenyatta University, Nairobi, Kenya

5 )

Abstract

Hematological disorders have attained epidemic proportions worldwide today. As a result, many people turn to
medicinal plants for treatment thereby boosting and enhancing health because professional care is not immediately
available, is too inconvenient, costly and time consuming. Certain medicinal plants are believed to promote positive
health and maintain organic resistance against infection. The use of medicinal plants which are readily available
and arguably efficacious would therefore over a better and affordable alternative for boosting and enhancing
health. Assessment of hematological parameters can be used to determine the extent of deleterious effect of
foreign compounds including plant extracts on the blood constituents of an animal. Various chemical constituents
of Vernonia lasiopus are believed to possess therapeutic effects on hematological parameters. However, these
effects have not been subjected to systematic studies to substantiate the therapeutic claims made regarding their
clinical utility. This study was designed to investigate the hematological effects of V. lasiopus (O. Hoffman) in normal
mice. The experimental groups were treated with leaf extracts at concentration of 50 mg/kg and 100 mg/kg orally
once per two days for a period of fourteen days. Hematological parameters and indices were determined from
unclotted blood samples using standard protocols. Presence of various types of phytochemicals was assessed
using standard procedures. The leaf extract of V. lasiopus (O. Hoffman) induced changes in erythrocytes and related
parameter profiles, total and differential WBC counts, platelets and their related parameters in normal mice at the
two tested dose levels of 50 mg/kgbw and 100 mg/kgbw. Further, the phytochemical screening results showed that
the leaf extract of V. lasiopus (O. Hoffman) have phytochemicals associated with erythropoietin promoting activity,

immunostimulatory activities and thrombopoietin stimulation.

Keywords: Hematological disorders; Vernonia lasiopus; Leaf extract;
Erythropoietin promoting activity; Immunostimulatory activities;
Thrombopoietin stimulation

Introduction

Blood is a specialized body fluid that delivers necessary substances
to the cells such as nutrients and oxygen and transports waste products
away from the cells [1]. It accounts for 7% of human body weight with
an average density of approximately 1060 kg/m® and is composed of
plasma and several kinds of cells which include erythrocytes, leucocytes
and thrombocytes [2].

Erythrocyte have three main functions; to distribute oxygen to the
periphery from the lungs through the pulmonary capillaries, remove
carbon dioxide from the tissues back to the lungs through the systemic
capillaries, and ensure that the acidic and basic values of the body are
normal [3].

Leucocytes (white blood cells) are the main cells of the immune
system that provide either innate or specific adaptive immunity. They
are of five different kinds; neutrophils, monocytes, lymphocytes,
eosinophils and basophils. Leucocytes are further classified into
lymphocytes, granulocytes, monocytes, and natural killer cells [4].

Platelets are involved in many pathophysiological processes
including hemostasis and thrombosis, clot retraction, vessel constriction
and repair, inflammation including promotion of atherosclerosis, host
defense and even tumor growth/ metastasis [5].

Assessment of hematological parameters can be used to determine
the extent of deleterious effect of foreign compounds including plant
extracts on the blood constituents of an animal [6].

According to WHO criteria, anemia in adults is defined as
hemoglobin level of 13 g/dl or lower for men and 12 g/dl or lower for

women [7]. Treatment is usually aimed at correcting the underlying
abnormality.

Acquired anemia associated with hematopoietic abnormalities or
inherited anemia may require blood transfusions when symptoms arise
due to decreased oxygen delivery to the tissues [8].

Treatment of anemia with Erythropoiesis-Stimulating Agents
(ESA) effectively corrects the condition in patients with chronic kidney
disease. Administration of erythropoietin to improve hemoglobin is
recommended in solid organ recipients patients [9].

Stopping the administration of drugs such as methyldopa, some
anti-biotics and hydrochlorothiazide that cause drug related anemia
corrects the condition [10].

In cases of aplastic anemia, use of Anti-Thymocyte Globulin (ATG),
or allogenic bone marrow transplantation and hemopoietic growth
factors such as Granulocyte Colony Stimulating Factor (G-CSF) is
advised [11].

Neutropenia occurs in cases of reduced production of white blood
cells or increased utilization and destruction, or both. In situations
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where the etiological factor can be identified and rectified like the case
of drugs, folic acid deficiency, treatment should be instituted without
delay [12].

Neutropenia resulting from chemotherapy or radiation may, in
specific instances, can be treated with cytokines such as granulocyte
colony—stimulating factor or granulocyte-macrophage colony—
stimulating factor [13].

Severe congenital neutropenia whereby the patient fails is to respond
to granulocyte colony-stimulating factor treatment, hematopoietic
stem cell transplantation can successfully be used in treatment [14].

Thrombocytopenia means a reduction in the platelet count below
the normal lower limit, which is usually defined as 150 x 10°/L [15]. This
can be caused by reduction in platelet production, reduction in platelet
survival, and dilution of platelet numbers resulting from transfusion of
platelet-poor blood [16].

Platelet function disorders may be inherited including disorders
of platelet adhesion, idiopathic alpha, disorders of platelet granules
[17] or acquired platelet function disorders including medication and
chemicals, chronic kidney disease and myeloproliferative disorders
[18].

In case of severe thrombocytopenia or evidence of hemorrhage,
a patient should receive immediate attention by undertaking platelet
transfusion [19].

Immune thrombocytopenia initial management is undertaken
with corticosteroids. Short “pulses” of dexamethasone have been
found to be very effective [20] while emergent plasma exchange is the
cornerstone of TTP treatment [21].

Most conventional ways of managing anemia, neutropenia and
thrombocytopenia may be costly, have undesired side effects, painful
to the patients or are not easily accessible.

All these limitations involved in the use of conventional methods to
manage hematological disorders require the need to look for alternative
safer and effective remedies devoid of the above shortcomings to
contain and manage these hematological disorders.

It is acknowledged world-wide that traditional medicine can be
explored and exploited to be used along-side synthetic pharmaceutical
products for enhanced health management [22]. Certain medicinal
plants are believed to promote positive health and maintain organic
resistance against infection by re-establishing body equilibrium and
conditioning the body tissues [23].

V. lasiopus (O. Hoffman) pounded leaves and paste has been
traditionally used to treat worms in infected wounds [24], hepatitis and
kids constipation [25,26]. Stem decoction has been used in treatment of
malaria, worms and non-bacterial infections [27], epilepsy, indigestion
and during childbirth [28].

Therefore, this study was aimed at evaluating the hematological
effects of methanolic extracts of Vernonia lasiopus (O. Hoffman) on
normal mice as a preliminary step towards development of a more
efficacious plant-derived agent to manage hematological disorders and
boost health.

Materials and Methods

Collection and preparation of sample materials

Fresh leaves of V. lasiopus were collected from Siakago division,

Mbeere North sub-county, Embu County, Kenya. Fresh leaves were
identified with the help of local herbalists. The information gathered
included vernacular names, plant parts used and the ailment treated.
The samples were properly sorted out and transported in polythene
bags to Kenyatta University, Biochemistry and Biotechnology
laboratories for drying and crushing. The identity of each of the plants
was authenticated by a taxonomist in the Department of Plant and
Microbial Sciences, Kenyatta University. A voucher specimen of the
plant was deposited at the University’s Herbarium for future reference.
The fresh leaves of V. lasiopus (O. Hoffman) were cleaned with tap
water and dried under shade then pulverized to powder using an
electrical blender.

Extraction

500 mg of the leaf powder was weighed and soaked in 1 L of
methanol in a conical flask. The flask containing the leaves was shaken,
corked and left to stand for 48 hrs at room temperature. The mixture
was then filtered using Whatman No.1 filter paper and the filtrate Rota-
evaporated to dryness at 65°C to recover the extract. The concentrate
was put in an air tight container and stored at 4°C before use in bioassay
studies.

Experimental animals and design

Three to four week old healthy male Swiss albino mice weighing an
average of 20 g were used in this study. They were bred in the animal
house of the Department of Biochemistry and Biotechnology, Kenyatta
University. The mice were housed in polypropylene cages, maintained
under standard laboratory conditions of 12 hour light and dark
sequence, at ambient temperature of 25 + 2°C and 35-60% humidity.
The animals were fed with standard mice pellets obtained from Unga
Feeds Limited, Kenya, and water ad libitum. Ethical guidelines and
procedures for handling experimental animals were followed.

The animal were randomly divided into 2 groups (Group A and B)
of 5 mice each. Animals in Group A and B were orally administered
with 50 mg/kgbw and 100 mg/kgbw of methanolic extract respectively
at intervals of two days for 14 days. The extract was administered using
intragastric gavage technique. Blood from both groups of mice was
taken before the commencement of the first oral administration, then
repeated on the seventh day and at the end of the experimental period.
During this period, mice were allowed free access to mice pellet and
water and observed for any signs of general illness, change in behavior
and/or mortality.

Preparation of extracts doses for administration

The dose level of 50 mg/kgbw was prepared by dissolving 0.042 g of
the extract in 4.2 ml of 30% dimethylsulfoxide and topping up to 10ml
with distilled water, while the dose level of 100 mg/kgbw was prepared
by dissolving 0.084 g in 4.2 ml of 30% dimethylsulfoxide and topping
up to 10 ml with distilled water.

Collection of blood samples

Blood samples were collected at the start of the experiment, then
on the 7" day and finally on the 14" day from the tails of mice for
the determination of hematological parameters. The tails were first
sterilized by swabbing with 70% ethanol and then the tip of the tails
snipped with sterile scissors. Bleeding was enhanced by gently milking
the tail from the body towards the tip. Blood of approximately 0.2 ml
was drawn into bottles containing anticoagulant (EDTA) shaken and
taken for hematological parameter assessment. On the 14" day the
animals were euthanized by use of chloroform.
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Determination of hematological parameters

Hematological parameters and indices were determined from
unclotted blood samples using standard protocols [29]. Erythrocytes,
hemoglobin concentration, hematocrit, mean corpuscular volume,
mean corpuscular hemoglobin, mean corpuscular hemoglobin
concentration, red cell distribution width and platelets, plateletcrit,
mean platelet volume and platelet distribution width, were determined
using the Coulter Counter System (Beckman Coulter®, ThermoFisher,
UK). Air-dried thin blood films stained with Giemsa stain were
examined microscopically using magnification x200 and x400 for
differential white blood cell counts.

Qualitative phytochemical screening

The crude extracts obtained were subjected to qualitative
phytochemical screening to identify presence or absence of selected
chemical constituents using methods of analysis as described by
[30,31]. Standard screening tests for detecting the presence of different
chemical constituents were employed. Secondary metabolites tested
included alkaloids, flavonoids, phenolics, saponins, terpenoids, cardiac
glycosides, steroids and tannins.

Data management and analysis

Experimental data on different hematological parameters was
obtained from all the animals on the 1* day and compared with the
7% and 14" day for the two dose levels. It was recorded and tabulated
on a broad sheet using Ms Excel program. The results were expressed
as mean + Standard Error of Mean (SEM) for analysis. Statistical
significance of difference among the two groups were analyzed using
one-way analysis of variance (ANOVA) followed by Tukey’s tests
to separate the means and obtain the specific significant differences
among the different groups. The values of P < 0.01 were considered to
be significant. Analysis of the data was done using Minitab statistical
software.

Results

Effects of methanolic leaf extract of V. Lasiopus (O. Hoffman)
on erythrocytic parameter profiles in normal mice.

Methanolic leaf extract of V. lasiopus (O. Hoffman) induced
changes in erythrocytes and related parameter profiles in normal mice
(Table 1). Seven days after administration of the extracts at the dose
levels of 50 mg/kgbw and 100 mg/kgbw, there was significant increase
in erythrocytes and hematocrit counts (p<0.01; Table 1). The two dose
levels had no significant effects on Hb, MCV, MCH, MCHC and RDW
profiles in normal mice (P>0.01; Table 1).

Effects of methanolic leaf extract of V. lasiopus (O. Hoffman)
in total WBC and differential WBC counts in normal mice

Methanolic leaf extract of V. lasiopus (O. Hoffman) induced
changes in total differential WBC counts in normal mice (Table 2).
The dose level of 50 mg/kgbw did not have any significant effect on
total WBC, monocytes and eosinophils counts (p>0.01; Table 2), but it
caused a significant increase in neutrophils, lymphocytes and basophils
counts (p<0.01; Table 2). The dose level of 100mg/kgbw caused a
significant increase in total WBC, neutrophils, and basophils counts
(p<0.01; Table 2) but had no significant effect on monocytes and
eosinophils counts (p>0.01; Table 2).

Effects of methanolic leaf extracts of V. lasiopus (O. Hoffman)
in platelets and their related parameter profiles in normal
mice

The Methanolic leave extract of V. lasiopus (O. Hoffman) also
induced changes in platelets and their related parameter profiles
in normal mice (Table 3). The dose level of 50 mg/kgbw caused a
significant increase in platelets and MPV levels after seven days of
administration (p<0.01; Table 3) but did not have a significant effect in
plateletcrit and PDW (p>0.01; Table 3). The dose level of 100mg/kgbw
caused a significant increase in platelet and plateletcrit after fourteen

50 mg/kgbw 100 mg/kgbw
Parameters
Day 0 Day 7 Day 14 Day 0 Day 7 Day 14
Erythrocytes 3.40+£0.08 5.57 £0.10 5.83 +£0.09 3.84+0.15 5.30 £ 0.08 5.72+0.13
Hb 6.74 £0.44 791406 8.12+0.90 6.11+0.12 7.21+0.25 8.65+ 0.5
Hematocrit 16.74 £ 0.86 26.05+1.18 30.27 £ 0.43 15.75 £ 0.69 238115 26.44 + 0.86
Mcv 51.82 + 1.63 49.28 + 1.46 54.77 + 0.54 53.20 + 0.00 51.82 +3.23 55.43 +2.61
MCH 13.96 +0.47 14.82 + 0.40 15.08 + 0.4 13.76 £ 0.50 14.62 £0.34 15.13 £0.23
MCHC 27.08 + 1.26 30.10 £ 0.51 28.85+ 0.59 26.86 + 86 28.50 + 1.19 28.18 £ 0.98
RDW 15.64 + 0.56 14.92 +0.39 16.76 + 0.47 16.22 + 0.65 15.54 + 0.65 15.54 + 0.65

All values are expressed as mean + SEM for five animals per group. Values for each parameter are compared among day 0, 7 and 14 for each dose by ANOVA and

Tukey’s post hoc test.

Table 1: Effects of Methanolic leaf extract of V. lasiopus (O. Hoffman) on Erythrocytes and related parameter profiles in normal mice.

50 mg/kgbw 100 mg/kgbw
Parameters
Day 0 Day 7 Day 14 Day 0 Day 7 Day 14

WBC 5.22+0.15 6.72 £ 0.56 7.20£0.37 5.56 + 0.24 7.48+0.12 7.92+0.12
Neutrophils 0.78 £ 0.04 1.34 £ 0.06 1.92 £ 0.06 0.76 £ 0.16 1.42+0.11 1.86+0.11
Lymphocytes 3.22+0.09 3.86 +0.10 4.16 £0.10 4.04 £0.09 3.98 £ 0.04 412 £ 0.06
Monocytes 0.00 £ 0.0 0.00 + 0.00 0.06 £ 0.0 0.00 £ 0.00 010 £ 0.08 0.24 £ 0.09
Eosinophils 0.022 £ 0.05 0.02 £ 0.02 0.40+0.13 0.12 £ 0.06 0.01£0.03 0.22 £ 0.07
Basophils 0.14 £ 0.05 0.70 £0.13 1.14 £ 0.02 0.20 +£0.03 0.60 +0.11 1.12+0.08

All values are expressed as mean + SEM for five animals per group. Values for each parameter are compared among day 0, 7 and 14 for each dose by ANOVA and

Tukey’s post hoc test.

Table 2: Effects of Methanolic leaf extract of V. lasiopus (O. Hoffman) on White blood cells and their differentials parameter profiles in normal mice.
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50 mg/kgbw 100 mg/kgbw
Parameters
Day 0 Day 7 Day 14 Day 0 Day 7 Day 14
Platelets 206.60 +4.25 368.40 +7.81 423.80 £ 19.4 203.6 + 13.9 257.80 +9.98 382.00 +4.83
Plateletcrit 0.04 £ 0.00 0.08 +0.01 0.31+0.20 0.04 £0.0 0.06 + 0.01 0.14 £0.01
MPV 1.72+0.12 2.06 £0.14 2.64+£0.12 1.80+£0.05 264 £0.13 3.36 £0.15
PDW 14.86 + 0.37 14.68+0.18 15.18 £ 0.40 15.08 + 0.39 14.60 + 0.56 15.75+0.35

All values are expressed as mean + SEM for five animals per group. Values for each parameter are compared among day 0, 7 and 14 for each dose by ANOVA and

Tukey’s post hoc test.

Table 3: Effects of Methanolic leaf extract of V. lasiopus (O. Hoffman) on platelets and their related parameter profiles in normal mice.

days of oral administration of the extract (p<0.01; Table 3). It also
caused a significant increase in MPV after seven and fourteen days of
administration (p<0.01; Table 3) but did not have any significant effect
on PDW (p>0.01; Table 3).

Phytochemical screening

Qualitative phytochemical screening of the Methanolic leaf extracts
of V. lasiopus (O. Hoffman) indicated presence of alkaloids, flavonoids,
saponins, phenolics and tannins (Table 4).

Discussion

Blood parameters are key factors in diagnosing the actual
physiological status of organisms. An organism must keep its blood
composition and constituent relatively constant under natural
conditions to function properly [32]. The present study showed that
methanolic leaf extracts of V. lasiopus (O. Hoffman) demonstrated
varying degrees of hematological changes at the dose levels of 50 mg/
kgbw and 100 mg/kgbw.

The significant increase in erythrocytes and hematocrit counts after
oral administration of methanolic extracts of V. lasiopus (O. Hoffman)
suggests that the extracts may contain compounds and phytochemicals
that stimulate the formation or secretion of erythropoietin in the stem
cells of normal mice. Erythropoietin is a glycoprotein hormone which
stimulates stem cells in the bone marrow to produce red blood cells
[33]. Erythropoietin affects the oxygen-carrying capacity of the blood
and the amount of oxygen delivered to the tissues since red blood cells
and hemoglobin are very important in transferring respiratory gases
[34,35].

It may also suggest that the extracts can cause polychethermia.
Previous studies have indicated that an increase in the count of
erythrocytes and PCV is suggestive of polycythermia and positive
erythropoiesis [36-39]. Moreover, studies by [40] suggested that
the leaves of Peristrophe bicalculata (Retz) are capable of increasing
erythrocyte counts in experimental animals. They confirmed the use
of Peristrophe bicalculata (Retz) leaves in restoring lost blood during

Phytochemicals V. lasiopus (O. Hoffman)

Alkaloids +
Flavonoids +
Steroids -
Saponins +
Cardiac glycosides -
Phenolics +
Terpenoids -
Tannins +

Present phytochemicals are denoted by (+) sign, absent phytochemicals are
denoted by (-) sign.

Table 4: Qualitative phytochemical screening of Methanolic leaf extract of V.
lasiopus.

excessive bleeding [41], who worked on Baphia nitida (Lodd) also
reported similar results. Therefore, the methanolic extracts of V.
lasiopus (O. Hoffman) and S. incanum (Linn) can be used to restore
lost blood during excessive bleeding.

As [42] observed, the mechanism leading to the increase in
erythrocyte count is probably mediated by the anti-oxidant property
of the extracts. The presence of antioxidant phytochemicals like
flavonoids and tannins in the methanolic extracts of V. lasiopus (O.
Hoffman) may be responsible for the haemopoietic stimulating effects.
This is in line with previous research that showed that prophylactic and
therapeutic oral administration of anti-oxidant supplements in plant
extracts significantly increased cells of hemopoietic origin in animals
exposed to potentially lethal dose of radiation [42]. Flavonoids, tannins
and terpenes have been found to protect erythrocytes from oxidative
damage [43]. Further [44,45] reported that flavonoids have various
benefits for human health due to its anti-oxidant and free-radical
scavenging activities as well as anti-inflammatory, antiviral, and anti-
cancer properties.

Since MCHC, MCH and MCV profiles relate to individual red
blood cells while hemoglobin and hematocrit profiles relate to the
total population of red blood cells in the blood, it could thus imply
that though the extract may stimulate the production of red blood
cells and hemoglobin, it could have an inhibitory effect on hemoglobin
incorporation into red blood cells and a consequent reduction in
oxygen exchange [46].

As [47] laments, immunomodulation through stimulation or
suppression may help in maintaining a disease free state. Agents
that activate host defence mechanisms in the presence of an
impaired immune responsiveness can provide supportive therapy to
conventional chemotherapy.

The significant increase in white blood cell and the differential
leukocytes counts in the test animals shows that the methanolic extracts
of V. lasiopus (O. Hoffman) may have immune boosting properties
similar to those reported for garlic Allum sativum (Linn) by [36] and
seed extracts of Citrus paradise Macfad by [48]. It has been reported
that granulocyte-macrophage colony stimulating factor, macrophage
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 white blood cells [49,50]. Since
the methanolic extracts of V. lasiopus (O. Hoffman) caused increases
in white blood cell counts, it is possible that the phytocompounds in
the extracts stimulated the production of these regulatory factors or
increased the sensitivity of the committed stem cells, responsible for
the production of white blood cells, to these factors.

Similar previous studies have shown the capacity of medicinal
plants to induce immunostimulatory effects in animals. For instance,
in a bid to prove the rasayana concept of Ayurveda, [51] demonstrated
that Asparagus racemosus, Tinospora cordifolia (Willd) and Withania
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somnifera (Linn) protected animals against infections in normal and
immunosuppressed states induced by hemisplenectomy or surgery.
Furthermore, it has been shown these plants also produced leucocytosis
and prevented the leucopenia induced by cyclophosphomide. The
mode of action was found to be activation of the polymorphonuclear
and monocyte-macrophage systems [51].

In their studies of root suspension of Janakia arayalpathra, [52]
discovered the immunostimulatory properties of the suspension in
mice. The suspension specifically stimulated an increase in humoral
antibody titres and of antibody secreting spleen cells in the plaque
forming cells assay following immunization with sheep erythrocytes.
Moreover, it increased the number of peritoneal macrophages and
induced an elevation of delayed hypersensitivity reaction in mice.

These stimulant effects could be associated with the adjuvant activity
of some phytochemicals found in the extract. Saponins, alkaloids,
tannins, phenolic compounds and flavonoids have generally been
reported as immunostimulants [53,54]. That the methanolic extracts
of V. lasiopus (O. Hoffman) elevated neutrophil counts in normal mice
suggest that the extracts could help to increase the immunity against
microbial infections [55].

The significant increase in platelets and their related parameter
profiles after oral administration of methanolic extracts of V. lasiopus
(O. Hoffman) suggests that the extracts contain compounds and
phytochemicals that may have stimulated thrombopoietic process in
normal mice.

As [56] suggested, platelets are involved in maintenance of normal
blood homeostasis in organisms. MPV indicates platelet functions that
include the release of thromboxane A2, beta thromboglobulin, platelet
aggregation and more importantly the expression of glycogen Ib and
IIb/1I1a receptors. In addition, [57,58] stated that certain vascular risk
factors which include hypercholesterolaemia and diabetes mellitus
increase MPV levels.

The significant increase in platelet count after oral administration
of extracts of V. lasiopus (O. Hoffman) may indicate that the extracts
have the potential to be developed as plant based therapeutic agents
for thrombocytopenia. This is in line with [59], who reported that leaf
juice of Carica papaya (Linn) consumed during the course of dengue
infection had the potential to induce platelet production.

Moreover the significant increase in platelets and MPV after oral
administration of methanolic extracts of V. lasiopus (O. Hoffman) may
have been attributed to presence of tannins which have been shown to
confer anti-hemorrhagic properties in animals. This is consistence with
the findings of [60] that the sap of Musa paradisiacal is used for the
treatment of fresh wounds, cuts and insect bites.

Conclusions

In conclusion the present study showed that oral administration
of methanolic leaf extract of V. lasiopus (O. Hoffman) in normal
mice resulted to a significant improvement of erythrocytic parameter
profiles. This may suggest that the plants possess erythropoietin
promoting activity and phytochemicals that slow down the natural
process of oxidative breakdown of erythrocyte hence have a promising
role in treatment and/or prevention of anemia.

That the significant increase in total white blood cell and differential
White blood cell counts in normal mice after oral administration
of the extract shows that the plants may promote the immune-

stimulatory activities hence can be pursued for their clinical relevance
in management of immunity-dependent disorders.

That the significant increase in platelet and their related parameters
in normal mice after oral administration of the extract shows that the
extracts has the potential to stimulate thrombopoietin production and
can thus be used to manage hemostatic capacity of blood since platelets
in blood mediate clotting mechanisms.

Furthermore, classes of phytochemicals in methanolic extracts
of V. lasiopus (O. Hoffman) have previously been reported to have
antioxidant activity hence can contribute significantly in reducing
advancing age induced oxidative stress in elderly people.

The present study, therefore, scientifically confirms and supports
the traditional use of leaves of V. lasiopus (O. Hoffman) in enhancing
hematological parameters and improving health. In this study, the null
hypothesis is hence rejected.
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