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Abstract

Breast cancer is one of the most common cancers
found in women worldwide, accounting for more
than half a million deaths in 2015. Over 1.5
million women are diagnosed with breast cancer
every year throughout the world. Breast cancer is
a metastatic cancer which is commonly
transferred to distant organs such as the bone,
liver, lung and brain. Biological therapies have
been developed in recent years but despite that, a
lot needs to be done in addressing the treatment
for these strata of patients. The present study
investigated the effects of Mangifera indica in
the modulation of haematological indices in
breast cancer-induced albino rats. Twenty—four
female albino rats were used for the study, and
they were grouped into six groups of four albino
rats each. Group 1 (normal control) was fed with
normal growers feed. Group 2-6 were orally
administered 65 mg/kg body weight of DMBA to
induce tumour. Group 2 was untreated; Group 3
was treated with a daily intraperitoneal injection
of ascorbic acid [12 mg/kg/day] for 2 weeks.
Groups 4—6 were treated with 500,1000 and 1500
mg/kg body weight of M. indica stem bark
extract. The animals were sacrificed 24hrs after
the last treatment. The present study reveals that
the plant extract was able to reduce anaemia and
inflammation posed as a result of breast cancer.
WBC, Lymphocyte, RBC and PCV were
significantly upregulated in the group treated
across most of the group treated with the various
doses of M. indica. M. indica may possess
immunosuppressive and immunomodulatory
potentials and may be of benefit in the
management of breast cancer.

Keywords: Breast cancer, Mangifera indica,
DMBA, Ascorbic acid

Introduction

Breast cancer is one of the most common cancers in
women worldwide, accounting for approximately
570,000 deaths in 2015. Over 1.5 million women
(25% of all women with cancer) are diagnosed with
breast cancer globally (WHO, 2014). In Africa, it is
estimated that 30% of all new cancer cases among
women are breast cancer in 2017 (Siegel et al.,
2016). Early diagnosis of the disease can lead to a
good prognosis and a high survival rate. In North
America, the 5-year relative survival rate of breast
cancer patients is above 80% due to the timely
detection of this disease (WHO, 2014). There are
numerous risk factors such as gender, aging,
estrogen, family history, gene mutations and
unhealthy lifestyle, which can increase the
possibility of developing breast cancer (Majeed et
al., 2014). Most breast cancer occurs in women and
the number of cases is 100 times higher in women
than thatinmen (Siegel ez al., 2016).

Chemically induced rodent models of mammary
cancer have been extensively used over the years
to emulate human breast carcinogenesis. All
models in mice and rats have specific advantages
and limitations. Mammary tumors can be
induced in susceptible rat strains after single
doses of carcinogens such as DMBA or
nitrosomethylurea (NMU). Rat tumors are not
extremely invasive beyond the mammary fat
pad, have short latency, seldom metastasize and
are highly hormone-dependent and for that
reason were widely used as models of estrogen
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dependent breast cancers (Abba et al., 2014). On
the other hand, most mouse strains are far more
resistant than rats to chemical induced mammary
gland carcinogenesis, typically requiring
multiple doses of carcinogens such as DMBA
and developing only after a long latency. In 1996
it was observed that MPA was not carcinogenic
per se but in combination with DMBA mouse
mammary tumors developed with a much shorter
latency and requiring a lower number of DMBA
doses (Alhassanetal.,2021).

Plants produce a wide range of chemical
compounds that apparently have no direct role in
the plants growth. These compounds are called
secondary metabolites. Alkaloids, terpenoids,
flavonoids, pigments, and tannins are important
constituents of these compounds. Secondary
metabolites have biologic effects such as
anticancer, contraceptives, and different effects
on haematopoeitic, immunological cells
(Mansouri et al, 2015) and cardiovascular
system (Kooti et al., 2016). About 80% of the
rural African population almost exclusively uses
traditional medicine for its primary health care
needs. For cultural and economic reasons,
medicinal plants constitute a major part of
traditional medicine. Globally, more than 3,000
plants have been reported to exert cytotoxicity
toward cancer cells In the recent years, numerous
African medicinal plants have been screened for
their cytotoxic potential (Alhassan et al., 2021).
Approximately 60% of drugs currently in use for
mammary cancer treatment have been isolated
from natural products and the plant kingdom
constitute the the most significant (Gordaliza,
2017).

Mangifera indica popularly known as mango
tree in English, is a plant that is locally abundant
in Nigeria, particularly in towns and villages in
the Savanna zones. Traditionally, M. indica stem
bark has been employed in the treatment of
several ailments like skin irritation, abnormal
lumps or mast tissue (tumour), neck and breast. It
is also used in the treatment of pyrexia of
unknown origin. Extract of the bark, leaves and
unripe fruit have demonstrated antibiotics, anti—
inflammatory and in treatment for ulcers and
anti-snake venom (Shah et al.,2011).

Differential leukocyte count is one of the most
common laboratory tests performed today. It
provides information about the immune system
through the evaluation of the white blood cell
(WBC) count with differential. These tests are
helpful in diagnosing; anaemia, certain cancers,
infection, acute haemorrhagic states, allergies,
and immunodeficiency as well as monitoring the
side effect of certain drugs that causes blood
dyscrasias. (Alhassanetal.,2021).

Researches into breast cancer in humans in
various populations have shown an increase in
morbidity and mortality of the breast cancer
patients. Despite the considerable -efforts,
mammary cancer still remains an aggressive
killer globally, due to the fact that, novel
synthetic chemotherapeutic agents have not
succeeded in fulfilling expectations despite the
considerable cost of their development (Adawin
et al., 2017). There is therefore the need to
develop new, effective, and affordable mammary
anticancer drugs (Coseri et al., 2018). The aim of
this research was to determine the effects of M.
indica in the modulation of immunological and
haematological indices in breast cancer-induced
albino rats.

Materials and Methods

Study Area

This research was carried out in the Department
of Immunology, School of Medical Laboratory
Science, UDUS and Faculty of Pharmaceutical
Science, Usman Danfodiyo University Sokoto,
Nigeria.

Plant Collection and Identification

Fresh bark of Mangifera indica was collected
with an axe, from Sokoto North Local
Government, Sokoto State. The plant collected
was authenticated in the Department of Botany,
Usman Danfodiyo University Sokoto, Nigeria.

Plant Extraction

Mangifera indica stem bark was shade-dried at
room temperature, pounded into powder and
extracted with methanol (50%Iw/v) by gentle
stirring in a covered beaker for 24hours at room
temperature. The supernatant of the extracts was
filtered, and methanol evaporated in a chemical
hood for four days. The evaporated extract was
lyophilized till dryness and kept at 4°C till use.
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Stock solutions of the plant extract (200mg/mL)
was prepared by weighing the powder and
dissolving it in 10% dimethylsulphuroxide
(DMSO). The solution was divided to aliquots and
keptat—20°C, until used (Alhassan et al.,2021).

Experimental animals

Female albino rats (10 weeks old) were
purchased from the Veterinary Department of
Usman Danfodio University Sokoto and were
allowed to acclimatize for one week. The
experimental house was cleaned, disinfected and

Table 1: Study Design

fumigated before the commencement of the
experiment. Cleaning of the animal cages was
carried out daily, and on a regular basis. All the
experimental protocols followed the Animal
Ethics Committee Guidelines of Usmanu
Danfodiyo University, Sokoto.

Study Design

Twenty-four female albino rats were used for the
study, and they were grouped into six (6) groups
of four (4) albino rats each

Groups Induction of Tumour

Intervention

Grp 1

Grp 2

Grp 3

Grp 4

Grp S

Grp 6

The albino rats in this were not
induced with DMBA

The rats were induced with
65mg/kg body weight of DMBA
once, and observed for 4weeks.
The rats were induced with
65mg/kg body weight of DMBA
and observed for 2weeks.

The rats were induced with
65mg/kg body weight of DMBA
and observed for 2weeks.

The rats were induced with
65mg/kg body weight of DMBA
and observed for 2weeks.

The rats was induced with
65mg/kg body weight of DMBA
and observed for 2weeks.

The rats were fed with normal growers and normal
saline throughout the period of the research.

The rats in this group were not treated with either
conventional drug nor extract. There were only fed
on water and normal feeds.

The rats were treated with a daily intraperitoneal
injection of 12mg/kg body weight of Ascorbic acid
for 2weeks.

The rats were treated with a daily dose of 500mg/kg
body weight of M. indica stem bark extract, daily
for 2weeks

The rats were treated with a daily dose of
1000mg/kg. body w eight of M. indica stem bark
extract, daily for 2weeks

The rats were treated with a daily dose of
1500mg/kg body w eight of M. indica stem b ark
extract, daily for 2weeks

Blood Sample Collection and Processing

blood cells into three populations, based on their

The animals were sacrificed 24hrs after the last
treatment. Blood samples were collected in sterile
wellHabeled EDTA bottles. The samples were
mixed gently and taken to the laboratory for
analysis immediately after collection. The kidney
was collected into formalin for H/E staining.

Laboratory Analysis.

Full Blood Count

The immunological and hematological parameters
were estimated using Sysmex KX-21N which is 3—
part differential haematology analyzer. This
analyzer has the capacity to differentiates, the white

sizes. These are neutrophils, lymphocytes, and
mixed population which consists of eosinophils,
monocytes, and basophils. Other parameters
include red blood cell count, white blood cell count,
haemoglobin and haematocrit value, mean cell
volume, mean cell haemoglobin and mean cell
haemoglobin concentration.

Tissue Processing

Tissue sample of the kidney was manually
processed at Histology Laboratory of Faculty of
Medicine, Department of Anatomy Ahmadu
Bello University, Zaria (ABU) following the
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method of Bancroft and Steven 2008 using
Automatic tissue processor.

Haematoxylin and Eosin (H & E) Staining
Technique

Assay Principle

The principle behind H&E stain is the chemical
attraction between tissue and dye. Hematoxylin,
a basic dye imparts blue-purple contrast on
basophilic structures, primarily those containing
nucleic acid moieties such as chromatin,
ribosomes and cytoplasmic regions rich in RNA.
Acidic eosin counterstains the basic elements
such as RBCs, cytoplasm, muscle and collagen
in varying intensities of pink, orange and red
(Giri, 2018).

Assay Procedure

Tissue sections were dewaxed in xylene two
changes per minute each after then Sections were
dehydrated through descending grades of
alcohol (100 %, 90 % and 70%) respectively.
Sections were stained in Harris haematoxylin
stain for 8 minutes thereafter; sections were
rinsed in running tap water for 30 seconds.

They were briefly differentiated in 1% acid

alcohol, and sections were blued in Scott's tap
water, they were rinsed in running tap water for
another 30 seconds. After that, sections were
counterstained in 1% Eosin for 2 minutes. were
dehydrated through ascending grades of alcohol
(70%, 90% and 100%) and were cleared in
xylene briefly after then, sections were mounted
in DPX and air-dried. Sections were examined
using Olympus binocular light microscope
(Ochei and Kolhatkar, 2008).

Statistical analysis

The results obtained were entered into SPSS
version 21 for analysis. Continuous variables
were expressed as mean + standard deviation
(SD) as well as percentage. Test for normality
was performed to ascertain normal distribution
of the variables. The p value < 0.05 was used to
determine the level of statistical significance.

Result

The Data were stated as mean + SEM and
analyzed using One-way Analysis of Variance
(ANOVA) using SPSS. A level of p < 0.05 was
considered statistically significant.

Effects of MISBE On Haematological Indices

Table 2: Haematological and Immunological Parameters

Groups WBC NEU LYM EOSIN MONO BASO
Groupl  1252(131)  2933(365)  6733(2.07)  144(026)  120(046)  0.07(0.05)
Group2 1728253  3133(687)°  6233(934)°  322(0.63)  3.12(0.13%  0.04(0.03)
Group3  20.05(1.29)F  2933(5.50)°  7LO0(S.S5)  2.66(0.32)  220(042)°  0.03(0.02)°
Group4  16.13(0.65)¢F 2133 (L14)%41 65.00 (1.05)bde 2.5 (0.44)°4F 241 (0.35)241 0,05 (0.03)b4
GroupS 12,98 (104)41 2433 (L04)¢ 7323 (447)¢  223(0.25)0%" 201 (60)¢F  0.045(0.01)pe"
Group6  19.00 (1.20)¢F 32,00 (3.72)%¢f  66.33 (1.20)0¢¢ 1.6 (0.22)P%" 129 (0.55)%F  0..06 (0.02)be!

Table 1 shows Immunological cell indices (white blood cell, Neutrophil, lymphocyte, Eosinophil,
Monocyte, and Basophils). There was statistically significance (p< 0.05) in the White blood cells,
Neutrophil between groups. and Lymphocyte when compare with those treated with 65 mg/kg b.w.
dimethylbenz (o) anthracene and a daily intraperitoneal injection of ascorbate (12 mg/kg/day) for 18 days;

Group 3.
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Effects of MISBE on Erythropoietic Indices

Table 3: Erythropoietic Indices

Groups RBC HGB PCV MCV
Group 1 6.10 (0.66) 10.90 (0.30) 32.80 (18.64) 69.38 (4.13)
Group 2 6.36 (0.27)" 8.85 (4.93)® 45.18 (4.02)° 71.30 (6.08)"
Group 3 5.89(0.05)° 10.2 (0.87)° 38.85(1.38)® 69.68 (2.15)®
Group 4 6.89 (0.24)>4f 12.10 (0.49)>4f 43.65 (1.37)»4! 66.08 (2.12)04
Group 5 6.47 (0.33)>4f 11.65 (0.60)>4f 43.33 (3.69)>¢f 74.05 (3.62)4F
Group 6 6.61 (0.38)04f 12.10 (0.35)>4f 41.40 (1.54)»4 62.35 (0.87)¢¢

Table 2 shows the erythopoietic indices of red blood cell, haemoglobin, Packed cell volume, and mean
cell volume. There was no statistically significant difference (p< 0.05) in the red blood cell and the
haemoglobin but there was statistical increase (p< 0.05) in the haematocrit values when compare with
the control. Values are stated as Mean (Standard Deviation), p-value = 0.05 using Chi-Square.

Effects of MISBE on Red Cell and Platelet Concentrations

Table 4: Red Cell and Platelet Concentrations

Groups MCH MCHC PLT

Group 1 18.15 (2.01) 25.95 (1.59) 823.00 (81.33)
Group 2 17.88 (0.73)° 25.08 (1.27)° 624.00 (67.27) °
Group 3 18.50 (1.18)" 27.33(1.27)° 669.00 (23.07)°
Group 4 1830 (041 27.70 (0.44)" 701.00 (19.84) *4¢
Group 3 1893 (1.2 27.38(0.73)" 889.75 (14.18) *
Group 6 1833 (0.78)"*"  29.40 (L.12)*' 740.50 (39.18) *f

Table 3 indicates the statistical description of, mean cell haemoglobin and mean cell haemoglobin
concentration and Platelet of various groups. There was no statistical distinction (p< 0.05) between
various group with exception of Group 6; treated with 65 mg/kg b.w. dimethylbenz (o) anthracene and
1500 mg/kg b.w. methanol extract of Mangifera indica stem bark. There was statistically significant
(p< 0.05) increase in mean cell volume and decrease in mean cell haemoglobin concentration. Values
are stated as Mean (Standard Deviation), p-value = 0.05 using Chi-Square.

KEY

WBC = White blood cells, RBC = Red blood cells, HGB = Hemoglobin, HCV = Hematocrit, MCV =
Mean Cell Volume, MCH = Mean Cell Hemoglobin, MCHC = Mean Cell Hemoglobin Concentration,
PLT = Platelet, LYM = Lymphocyte, MXD = Monocyte, NEU = Neutrophil, are stated as Mean
(Standard Deviation), p-value = 0.05 using Chi-Square.
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3.4 Effect of MISBE on Kidney (H&E 250)
Fig. 1 is the photomicrograph of normal renal
section from a healthy control of experimental
Albino Rat, showing normal histological
architecture. The renal cortex shows normal
Malpighian renal corpuscle containing glomerulus
and Bowman's space. The proximal convoluted
tubules have narrow lumina and are lined with
normal cuboidal cells with rounded vesicular basal
nuclei and deeply acidophilic cytoplasm. The distal
convoluted tubules have normal lumina lined with
cubical cells with rounded vesicular central nuclei
and paleracidophilic cytoplasm.

Fig. 2 is the photomicrograph of renal section from a
Positive Control of experimental Albino Rat (65 mg
DMBA )reveals cortex with complete destruction of the
renal corpuscles with loss of glomerular tufts, the
tubular lining cells show vacuolated cytoplasm with
pyknotic nuclei and desquamation of the lining epithelium.
Most of the tubular lumina contain cellular debris and few
red blood cells with infiltrated inflammatory cells showing
thatthetumourhasalready beeninducted.

Fig. 3 is the photomicrograph of renal section of
65 mg DMBA+100mg Ascorbic acid groups,
which shows apparently normal renal corpuscle
with glomerular tuft infiltrated with high
inflammatory cells with few tubular cells that
shows cytoplasmic vacuoles, and nearly all
tubular cells have vesicular nuclei.

Fig. 4 is the photomicrograph of renal section of 65
mg DMBA+500mg MISBE shows renal cortex

. -
- - -
-

:

-

that reveals apparently normal renal corpuscle
with glomerular tuft, with renal corpuscles,
infiltrated with few inflammatory cells. Most of
the tubular cells show cytoplasmic degeneration
and nearly all tubular cells have vesicular nuclei.

Fig. 5 is the photomicrograph of renal section of
experimental Albino Rat (65mg DMBA+1000 mg
MISBE) shows the renal cortex with apparently
normal renal corpuscle that reveals glomerular tuft
within the bowman's capsule, The proximal
convoluted tubules have normal narrow lumina and
are lined with cuboidal cells with rounded vesicular
basal nuclei. The distal convoluted tubules have
wider lumina and are lined with cubical cells with
rounded vesicular central nuclei. No inflammatory
infiltration of cells was observed which shows that
MISBE has an active anticancer effect.

Fig. 6 i1s 65mg DMBA+1500mg MISBE,
photomicrograph of renal section of experimental
Albino Rat shows renal cortex with Malpighian
renal corpuscle containing glomerulus and
Bowman's space that appear normal. The
proximal convoluted tubules show narrow lumina
that are lined with cuboidal cells with rounded
vesicular basal nuclei and deeply acidophilic
cytoplasm. The distal convoluted tubules have
wider lumina and are lined with cubical cells with
rounded vesicular central nuclei. There was no
inflammatory infiltration of cells observed which
remain a pointer that MISBE has bioactive
properties that can ameliorate breast cancer.
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Fig. 1: Photomicrograph of normal renal section of experimental albino rats (Non DMBA) showing normal

histological architecture. The renal cortex shows normal Malpighian renal corpuscle containing glomerulus (G)
and Bowman's space (arrowhead). The proximal convoluted tubules (P) have narrow lumina and are lined with
normal cuboidal cells with rounded vesicular basal nuclei and deeply acidophilic cytoplasm. The distal
convoluted tubules (D) have normal lumina lined with cubical cells, rounded vesicular central nuclei and paler
acidophilic cytoplasm. H&E x250.
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Fig. 2: Photomicrograph of renal section from a positive control of experimental Albino Rats (65 mg
DMBA/single dose). The cortex reveals complete destruction of the renal corpuscles with loss of
glomerular tufts (G), the tubular lining cells show vacuolated cytoplasm (blue arrow head).The
pyknotic nuclei (green arrows) and desquamation of the lining epithelium (yellow arrow). Most of the
tubular lumina contain cellular debris, few red blood cells (blue arrow) and infiltrated inflammatory
cells (black arrow) showing that the tumour has already being inducted. H&E x250

Ffig. 3: Photomicrograph of renal section of experimental Albino Rat (65 mg DMBA + 100 mg AA).
The renal cortex shows apparently normal renal corpuscle with glomerular tuft infiltrated with high
inflammatory cells (G), few tubular cells show cytoplasmic vacuoles (blue arrow), and nearly all
tubular cells have vesicular nuclei (green arrows). H&E x250
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Ffig. 4: Photomicrograph of renal section of experimental Albino Rat (65 mg DMBA + 500 mg
MISBE). The renal cortex shows apparently normal renal corpuscle with glomerular tuft (G), with
renal corpuscles (green arrow). Infiltrated with few inflammatory cells. Most of the tubular cells show
cytoplasmic degeneration (blue arrow), and nearly all tubular cells have vesicular nuclei (yellow
arrow). H&E x250.

- &=

-

Ffig. 5: Photomicrograph of renal section of exper1mental Albino Rat (65 mg DMBA + 1000mg
MISBE). The renal cortex shows apparently normal renal corpuscle with glomerular tuft (G) within the
bowman's capsule, The proximal convoluted tubules (P) have normal narrow lumina and are lined with
cuboidal cells with rounded vesicular basal nuclei. The distal convoluted tubules (D) have wider
lumina and are lined with cubical cells with rounded vesicular central nuclei. There was no
inflammatory infiltration of cells observed. H&E x250
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Ffig. 6: Photomicrograph of renal section of experimental Albino Rat (65 mg DMBA + 1500 mg MISBE). The
renal cortex shows Malpighian renal corpuscle containing glomerulus (G) and Bowman's space (arrowhead)
appear normal. The proximal convoluted tubules (P) have narrow lumina and are lined with cuboidal cells with
rounded vesicular basal nuclei and deeply acidophilic cytoplasm. The distal convoluted tubules (D) have wider
lumina and are lined with cubical cells with rounded vesicular central nuclei. There was no inflammatory

infiltration of cells observed. H&E x250

Discussion

White blood cells are vital components of the
blood; their role is to fight infection. A high white
blood cell count indicates that the immune
system is working to destroy an infection. A
white blood cell (WBC) below the normal, pose
risk for infection (James, 2013), whereas a
higher WBC count increases risk of developing
invasive breast cancer (Park ef al., 2019). Our
studies shows a statistical significance (p< 0.05)
in the white blood cells between groups 1
Normal Control rats fed orally with phosphate
buffer saline (PBS) and group 2 treated with 65
mg/kg b.w. dimethylbenz (o) anthracene and fed
orally with PBS when compared. The three
groups (groups 4, 5 and 6) treated with methanol
extract of Mangifera indica stem bark showed an
elevation in white blood cell count when
compared to the normal control. This
commensurate with the findings of park et al.
(2019) whose study demonstrated an increase in
white blood cell count. The extracts of
Mangifera Indica stem bark have some positive
effect on the hemopoietic system of normal rats
(Park et al., 2019). The methanol extract
demonstrated a significant decrease (p< 0.05) in
neutrophil and platelets, in the treated groups
when compared to the DMBA group. This is

similar to the findings of Siniorakis et al. (2017)
that there was a decrease in neutrophil, N/L, P/L
and platelets level in the treated groups treated
with other plant extracts when compared to the
DMBA group (though not significant, p< 0.05).

All the groups treated with methanol extract of
Mangifera indica stem bark demonstrated statistical
significance when compared to members of group 3
treated with 65 mgkg b.w. dimethylbenz (o)
anthracene and a daily intraperitoneal injection of
ascorbate (12 mg/kg/day) for 14 days. This indicates
the functionality of the extract. Thus, members of
group 3 treated with a daily intraperitoneal injection of
ascorbate (12 mg/kg/day) for 18 days were significant
when compared with the normal control.
Lymphocytes fight cancer, low levels of lymphocytes
in the blood encourages a relapse and decreased
survival rates, while higher lymphocyte count
increases the overall survival (Akinbami et al.,2013).

The mixed cells consist of eosinophil, basophil and
monocyes. Members of group 5 and 6 were
significant when compared to the disease
control.Red blood cell, haemoglobin and packed
cell volume are markers of anaemia, predicting the
increased danger of cancer patients' death due to
heart attack (Akinbami et al., 2013, Arika et al.,
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2016). There was no statistical significant difference
(p< 0.05) in the red blood cell and the haemoglobin
but there was statistical increase (p< 0.05) in the
haemotocrit values when compared with the normal
control. Anaemia is observed commonly in cancer
patients, which might result from bleeding,
nutritional deficiencies, damage of the bone
marrow, tumour infiltration and malignancy (Ali,
2014). The methanol extract of Mangifera indica
stem bark have shown to have anti-anaemic
properties. This commensurate with the findings of
(Nwinuka et al., 2005) which demonstrated that the
aqueous extract of Mangifera indica increased the
heamatocrit value of normal albinorats.

There was statistically significant (p<  0.05)
increase in mean cell volume in the red blood cells
in the positive control making them macrocytic
when compared with the the treatment group of the
methanol extract of Mangifera indica.

Table 4.4 indicates the platelet concentration of
various groups in the study, the statistical analysis
indicates statistical difference (p< 0.05) in most of
the groups when compared to the group treated
with ascorbic acid. A high platelet count is
associated with prognosis of gynecological
cancers (Park etal., 2019), since it secretes various
growth factors and cytokines that promote
angiogenesis which is a critical step in breast
cancer metastasis (Alhassan et al.,2021). Group 5;
treated with 65 mg/kg b.w. dimethylbenz (o)
anthracene and 1000 mg/kg b.w. methanol extract
of Mangifera indica stem bark, shows obvious
increase in platelet concentration. This is in
contrast to Akuru et al. (2019), the difference may
be as a result of the methodology used and the
difference in the extractused.

Conclusion/Recommendation

Conclusion

The methanol extract of Mangifera indica stem
bark have been able to increase red blood cell
indices indicating its anti-anaemic properties, it
also stabilized white blood count indicating its
ability to suppress tumour. However, from this
study the methanol extract of Mangifera indica
stem bark has proved to possess effective healing
properties in breast cancer management.

Recommendation

Considering the findings of the present study, it
could be recommended that: Immunological and
haematological parameters should be assessed
periodically in breast cancer patients as this
could be useful in the early diagnosis and
management of breast cancer patients. Further
studies are necessary to focus on using plants and
plant extract to manage breast cancer.
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