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Abstract- Background: This study was conducted at Berber cement factory in barber to assess cement
dust exposure and relationship to complete hemogram change and allergic condition among workers.
Rationale: Increasing of industrial activities in Berber governorate leading to many pathological conditions
one of those phenomenons is allergy, certainly among whom worked in cement factories.
Objectives: To know the effect of exposure to the dust of cement on blood cells especially allergy Marker
leucocytes.
Methodology: A total of 120 exposed and 30 non exposed workers were enrolled in this case control
study.
Result: Allergy marker leucocyte (eosinophil) was increased (eosinophilia) other blood cell parameters
were not affected.
Conclusion: There is intimate relation between exposure to cement dust and eosinophilia.
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measurement as a priority ofthe followingstudies.
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Assessment of Allergy Marker Leucocyte
(Eosinophil) Count and other Blood Cells
Parameters among Workers at Berber Cement
Factory, Berber Governorate, River Nile State,
Sudan, 2017

Hisham AbdElhamid ®, Mosab Nouraldein Mohammed °, Salima Abd Alrazig ®, Tagwa TajAlser ©,
Eman Suliman ¥, Kholood Abd Allah ¢, Nihad Muzamil *, Ensherah Said Ahmed”,
Manhal Mustafa Albakry © & Zaineb Altaib *

Abstract- Background: This study was conducted at Berber
cement factory in barber to assess cement dust exposure and

relationship to complete hemogram change and  allergic
condition among workers.
Rationale: Increasing of industrial activites in Berber

governorate leading to many pathological conditions one of
those phenomenons is allergy, certainly among whom worked
in cement factories.

Objectives: To know the effect of exposure to the dust of
cement on blood cells especially allergy Marker leucocytes.
Methodology: A total of 120 exposed and 30 non exposed
workers were enrolled in this case control study.

Result: Allergy marker leucocyte (eosinophil) was increased
(eosinophilia) other blood cell parameters were not affected
Conclusion: There is intimate relation between exposure to
cement dust and eosinophilia.

Recommendations: Furtherer studies are recommended with
large sample size and taking the IgE measurement as a
priority ofthe followingstudies.

Keywords: allergy marker, eosinophilia.

I. INTRODUCTION

llergy’ is the term often used loosely to describe
any intolerance of environmental factors

irrespective  of any objective evidence of
immunological reactivity to an identified antigen.

Patients often present to an allergy clinic
because of a popular public perception that they are
‘allergic’ in origin  To Define These Mutually Exclusive
Terms Allergy — is used to define those conditions in
which antigen specific IgE or sensitized T cells play a
definite role Atopy — is a state of disordered immunity in
which Th2 lymphocytes drive an inherited tendency for
hyper production of IgE antibodies after exposure to
common environmental allergens Hypersensitivity —

Author o o p Q) ¥ § y v 6 7. Medical Laboratory Department, Faculty of
Health Sciences, Elsheikh Abdallah Elbadri University, Sudan.
e-mail: musab.noor13@gmail.com

refers to the Gell and Coombs classification for
immunological diseases Intolerance is used to describe
all abnormal but reproducible reactions to food when
the causative mechanism is unknown Truly allergic
diseases are common: about 20% of the population
experience some form of allergy and this imposes a
substantial physical and economic burden on the
individual and society."”

[I. EFFECT OF CEMENT ON WORKER

Exposure to cement can occur through
inhalation ingestion and eye or skin contact. Portland
cement cause eye irritation and prolonged or repeated
contact of the cement dust with skin cause dermatitis
chronic exposure to cement dust may cause respiratory
ailment in the form of cough, sputum, wheezing
dyspnea, chronic bronchitis and adversely alter the
pulmonary function indices.

Long term contact of skin with cement result in
inflammatory changes or in some cases chemical burns.
Chronic exposure to wet cement damages skin, leads to
chemical burning rashes on skin and inflammation.®

1. COMPLETE HEMOGRAM

It includes blood Smear; Hemoglobin;
Hematocrit; Red Blood Cell Count;White Blood Cell
Count; WBC Differential; Platelet Count; Reticulocyte
Count All content on Lab Tests Online has been
reviewed and approved by our Editorial Review Board.®

CBC usually done to determine general health
status; to screen for, diagnose, or monitor any one of a
variety of diseases and conditions that affect blood
cells, such as anemia, infection ,inflammation, bleeding
disorder or cancer.

They are produced and mature primarily in the
bone marrow and, under normal circumstances, are
released into the bloodstream as needed.

A standard CBC includes the
Evaluation of white blood cells:

following:

© 2017 Global Journals Inc. (US)
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WBC count; may or may not include a WBC
differential Evaluation of red blood cells: RBC count,
hemoglobin (Hb), hematocrit and RBC indices, which
includes mean corpuscular volume (MCV), mean
corpuscular hemoglobin  (MCH), mean corpuscular
hemoglobin concentration (MCHC), and red cell
distribution width (RDW).

The RBC evaluation may or may not include
reticulocyte count Evaluation of platelets: platelet count;
may or may not include mean platelet volume (MPV)
and/or platelet distribution width (PDW) Significant
abnormalities in one or more of the blood cell
populations can indicate the presence of one or more
conditions.

The three types of cells evaluated by the CBC include:

White Blood Cells there are five different types
of WBCs, also called leukocytes which the body uses to
maintain a healthy state and to fight infections or other
causes of injury. They are neutrophils, lymphocytes,
basophils, eosinophils, and monocytes. They are
present in the blood at relatively stable numbers. These
numbers may temporarily shift higher or lower
depending on what is going on in the body. For
instance, an infection can stimulate the body to produce
a higher number of neutrophils to fight off bacterial
infection. With allergies, there may be an increased
number of eosinophils. An increased number of
lymphocytes may be produced with a viral infection. In
certain disease states, such as leukemia, abnormal
(immature or mature) white cells rapidly multiply,
increasing the WBC count.

Eosinophil: These cells are similar to neutrophils, except
that the cytoplasmic granules are coarser and more
deeply red staining and there are rarely more than three
nuclear lobes.

Eosinophil myelocytes can be recognized but
earlier stages are indistinguishable from neutrophil
precursors. The blood transit time for eosinophil is
longer than for neutrophils. They enter inflammatory
exudates and have a special role in allergic
response,defence against parasites and removal of
fibrin formed during inflammation.Red Blood Cells also
called erythrocytes, are produced in the bone marrow
and released into the bloodstream as they mature. They
contain hemoglobin, a protein that transports oxygen
throughout the body. The typical lifespan of an RBC is
120 days; thus the bone marrow must continually
produce new RBCs to replace those that age and
disintegrate or are lost through bleeding.

A number of conditions can affect the
production of new RBCs and/or their lifespan, in addition
to those conditions that may result in significant
bleeding. The CBC determines the number of RBCs and
amount of hemoglobin present, the proportion of blood
made up of RBCs (hematocrit), and whether the
population of RBCs appears to be normal. RBCs

© 2017 Global Journals Inc. (US)

normally are uniform with minimal variations in size and
shape; however, significant variations can occur with
conditions such as vitamin B12 and folate deficiencies,
iron deficiency, and with a variety of other conditions. If
the concentration of red blood cells and/or the amount
of hemoglobin in the blood drops below normal, a
person is said to have anemia and may have symptoms
such as fatigue and weakness. Much less frequently,
there may be too many RBCs in the blood
(polycythemia).

Platelets also called thrombocytes, are special
cell fragments that play an important role in normal
blood clotting. A person who does not have enough
platelets may be at an increased risk of excessive
bleeding and bruising. An excess of platelets can cause
excessive clotting or, if the platelets are not functioning
properly, excessive bleeding. The CBC measures the
number and size of platelets present.®

The human hematopoietic system is extremely
sensitive to some environmental influences because of
rapid synthesis and destruction of cells with consequent
heavy metabolic demand.®

The CBC test is the most basic blood test used
in assessing allergies in people. This test simply counts
the number of red and white blood cells per cubic
millimeter of blood. This test can be used to check for
anemia or other blood conditions and is the most basic
test to assess general health in individuals. If a person
suffers from asthma, a physician may check for a high
level of red blood cells, or polycythemia. Differential
White Blood Cell Count A differential white blood cell
count will provide physicians with a percentage of the
different types of white blood cells in an individual. For
example, if an individual suffers from asthma, a
physician will look for a high eosinophil count, indicating
a possible allergy. In extreme high levels, a person may
be suffering a condition more serious than an allergy,
such as a parasitic infection.

Allergen  Specific  IgE  Antibody  Test
Immunoglobulin E, or IgE, is a protein related substance
that is usually found in minute amounts in a person’s
blood. IgE is actually part of a normal individual's
immune system and it helps to fight foreign substances
that threaten one’s health. As you would expect,
elevated levels of IgE will alert physicians to the
existence of allergies. This test can be used when a
patient has symptoms of allergies to a variety of
substances. Negative results to this antibody test
probably mean you don't have an allergy, which involves
an IgE response by a patient’'s immune system.
However, results of this test should be interpreted
cautiously because there is a small chance that an
allergy may be present even if the test results were
negative. If the test does show the presence of elevated
IgE antibodies, an allergy is most likely present, but we
need to qualify that statement.



You may never have an allergic reaction to that
particular substance even though you tested positive.
Also, the degree of IgE antibody measured does not
indicate the severity of a supposed allergy. As you can
see, blood allergy tests should be interpreted with
caution. We should note that the conventional method of
administering the IgE antibody test has been the RAST
test. More recently, most medical laboratories test for
specific IgE antibodies using a more modern,
immunoassay method. The PRIST test is now the most
common immunoassay method used for testing the
amount of IgE present in a person’s blood. Radio
allegro-sorbent Test. In the 1960s, the radio allegro-
sorbent test (RAST) was developed as an in-vitro blood
allergy test.®

a) Rationale

Increasing of industrial activities in Berber
governorate leading to many pathological conditions
one of those phenomenons is allergy, certainly among
whom worked in cement factories.

b) Objectives

To know the effect of exposure to the dust of
cement on blood cells especially allergy Marker
leucocytes.

V. METHODOLOGY

a) Study design
Case control study.

b) Study area
Berber cement factory.

c) Study population
Workers at Berber cement factory.

d) Inclusion criteria
Work at Berber cement factory.

e) Exclusion criteria
Work out Berber cement factory.

) Sample size
150 samples, 120 exposed to cement dust and
30 non exposed college students.

g) Sample processing

120 male samples was taken in subjects
employed in barber cement factor, was collected from
different area such as crusher, crane, backing, and 30
health selected subjects were randomly From college
student.

Questionnaire 30 healthy male control include
age, smoking habit, and 120 workers include age,
smoking, job duration, exposure to dust, safety, working
place, hours’ work, allergic condition and cough.

Blood sample was collected from vein in 5cc
disposable syringe of which 2.5 ml in EDTAas an
anticoagulant for the analysis of different hematological

parameters by CBC mandarin machine. The various
haematological parameters, such as haemoglobin (Hb)
concentration, total red blood cells (TRBC) count, total
white blood cells (TWBC) count, different count of WBC,
platelet count, packed cell volume (PCV), mean
corpuscular  volume MCV), mean corpuscular
haemoglobin (MCH), mean corpuscular haemoglobin
concentration (MCHC), were estimated. And made thin
blood film, fixed byAlcohol, stained by Leishman stain,
and seen under microscope to estimate of eosinophil to
assessment of allergic condition.

h)  Ethical consideration
Al participants were informed about the
purpose of the study and they consent to enroll in it.

i) Data Analysis

The difference in means of the different groups
was determined using the Student’s t-test while the
relationship between variables was determined using
Pearson correlation coefficient. All the statistical
analyses were done using the SPSS, version 17.0 and
p-values less than0.05 were considered sign.

V. RESULT
Allergy marker (eosinophil) was increased,
53.3% of workers showed eosinophilia. Other

parameters of hemogram were not affected.

VI. DiscussioN, CONCLUSION AND
RECOMMENDATIONS

This pioneer study in Berber governorate
showed that cement dust effect on the health of workers
inside the factory but the harmful effect of duct may
affect huge number of people around the factory so
control measures should be obtained and Furtherer
studies are recommended with large sample size and
taking the IgE measurement as a priority of the following
studies.
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Study of Breast Lump, A Histopathological Audit
of Five Years Specimen in a Medical College

Raza AM ¢, Ahmed Z °, Khatun T * & Islam MR ©

Absiracl-  Background: Various types of lesion from
inflammation to carcinoma can affect the breast. Some lesions
are common in young females while others are more common
in elderly age group. Early presentation and prompt diagnosis
is essential to relieve anxiety of non-neoplastic conditions, and
in casse of carcinoma, it can save the patient from
metastases.

Methods. A Retrospective study was conducted for the period
of five years in the Pathology Department of Jahurul Islam
Medical College and Hospital. Histopathology samples were
received, processed, reported and recorded in the Pathology
laboratory. Data analysed from 2012 to 2016. Descriptive
statistics was used to analyse the data.

Result: 228 sample of breast tissue sent for histopathology
were studied. Peak incidence of benign lesion was in between
21-30 years and malignant lesions in between 31-50 years. No
breast lesions were seen in the first decade of life. Cancer of
the breast was seen in 12.28% of cases. Fibroadenoma and
fibrocystic disease were the commonest benign lesion and
infilirating ductal carcinoma was the commonest malignant
lesion.

Conclusion: Majority of the breast lumps are benign either
fibroadenoma or fibrocystic disease. Benign lesions were
common in second to fourth decade and malignancy in fourth
and fifth decades.
Keywords: breast lump,
biopsy.

carcinoma, fibroadenoma,

[. INTRODUCTION

he human breast is paired mammary glands
composed of specialized epithelium and stroma in

which can occur both benign and malignant
lesions. Benign breast diseases (BBD) however
constitute the greater of the breast lesions '. These BBD
are diverse, ranging from disorders of development,
inflammatory lesions, proliferative diseases of the
epithelium and stroma to different types of neoplasms?.
Though most of the available literature show that breast
lumps are mostly benign and nonproliferative epithelial
lesions, it is known that certain benign breast diseases
(BBD) are important risk factors for breast cancers
which can develop in either breast later®. Breast cancer

Author a: Assistant Professor of Pathology, Jahurul Islam Medical
College, Kishoregonj, Bangladesh. e-mail: drmarufraza@gmail.com
Author o: Assistant Professor of Pathology, Abdul Malek Ukil Medical
College, Noakhali, Bangladesh. e-mail: drzahmed74@gmail.com
Author p: Junior Consultant of Obst and Gynae, Sadar Hospital, Feni,
Bangladesh. e-mail: khatun.tahira@yahoo.com
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is one of the commonest cancers among women and
commonly presents with a lump in breast to the
physician. It is related to morbidity and mortality
worldwide among women. In Asia, the incidence of
breast cancer is increasing and may occur in younger
age group. About 25% of breast cancer occurs in
younger patients in developing Asian countries as
compared to developed Asian or Western countries®. As
breast lump can be the cause of different benign and
malignant lesions, the management of the patients
varies. Though clinical examination of the breast lump
and the age of the patient can provide information about
the nature of the lump, histopathological examination is
necessary to establish the diagnosis. The aim of the
present study is to see the spectrum of conditions/
lesions in breast lump specimens in Jahurul Islam
Medical college Hospital.

II. MATERIAL AND METHODS

This is a retrospective cross sectional study of
breast tissue specimen received from 2012 to 2016 at
the Department of Pathology, Jahurul Islam Medical
College and Hospital. The specimens were labelled,
entered in the data system of the lab and kept for
fixation in 10% Formalin overnight. After grossing, it was
processed in the tissue processor, making blocks and
cut into sections of 0.5 micron thickness. After staining
with hematoxylin and eosin, slides were examined by
pathologists. All the findings were recorded in the
database. All the original request forms and
histopathological reports on the breast specimens
received within this study period with their slides were
retrieved from the archives and reviewed. From the
request forms and histopathological reports, information
on the age, sex, nature of specimen, hospital numbers,
laboratory numbers and histopathological diagnosis
were extracted. New slides were made from formalin
fixed, paraffin-embedded tissue blocks and stained with
Haematoxylin and Eosin (H&E) where necessary for
appropriate diagnosis and classification. Male breast
tissues, cases of breast lesions with incomplete data
and cases unable to trace slides or blocks were
excluded from the study.

a) Statistical Analysis

Microsoft Excel software was used to generate
tables. The descriptive statistics were used to infer
results.
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[11. RESULTS

A total of 228 breast tissue specimen were
examined in the five years period, which formed around
6.5% of the total specimens received for
histopathological examination. The age of the cases
ranged from 11 to 70 years. Most of the patients were in
the age group 31 to 40 years group (38.6%) (Table-1).

Table 1: Age distribution of patients of
breast tissue specimen (n=228)

Age group Number of Percentage
(in years) cases
11-20 18 7.9%
21-30 66 28.9%
31-40 88 38.6%
41-50 38 16.7%
51-60 12 5.2%
61-70 06 2.6%
Total 228 100%

The presenting complain of the patients coming
to the hospital was feeling of lump (34.2% cases), Pain
in the breast (29.3% cases), Tenderness (17.5% cases),
Feeling of heaviness in the breast (10.9% cases)
(Table-2).

Table 2: Type of presenting complain of the
patients (n=228)

Presenting c.:o.mplaln to | Total Percentage
Physician cases
Lump 78 34.2%
Pain 67 29.3%
Tenderness 40 17.5%
Lumpiness with heaviness 25 10.9%
Skin redness with rash 10 4.4%
Pain in the axilla and hand 08 3.5%
Total 228 100%

The average age of presentation was analyzed
and it was around 34 years. The benign lesions and
malignant lesions were most common in the age group
of 31-40 years and 41-50 years respectively. Benign
breast lesion were 87.7% and malignant cases were
12.2%. The ratio between benign and malignant cases is
7:1 (Table-3).

Table 3: Distribution of benign and malignant breast
lesion by age (n=228)

Age group Benign Malignant
(in years) lesions lesions
11-20 18 0
21-30 64 02
31-40 80 08
41-50 28 10
51-60 08 04
61-70 02 04
Total 200 (87.7%) | 28 (12.2%)
The histopathological diagnosis revealing
benign lesions including ninety (39.4%) cases of

© 2017 Global Journals Inc. (US)

fibroadenoma, forty two (18.4%) cases of fibrocystic
disease, thirty six (15.9%) cases of breast abscess.
Other benign lesions (30 cases) included duct ectasia
10 cases, granulomatous lesion 06 cases, fat necrosis
08 cases and intraductal papilloma in 06 cases. The
average age for all benign breast disease was found to
be 30 years. Intraductal papilloma was observed in six
cases and periodical check up was advised to the
patients. The carcinoma cases including in-situ
carcinoma (DCIS) were found in 12.2% cases in the age
range between 21 to 70 with 52 years as the average
age of presentation. There were 18 cases of invasive
ductal carcinoma, 04 cases of Invasive lobular
carcinoma and 02 cases of medullary carcinoma
(Table-4).

Table 4: Histopathological diagnosis of breast

lump (N=228)
Histopathological Number | Percentage

Finding of cases
Fibroadenoma 90 39.4%
Fibrocystic disease 42 18.4%
Breast abscess 36 15.9%
Duct ectasia 10 4.3%
Granulomatous lesion 06 2.6%
Intraductal papilloma 06 2.6%
Fat necrosis 08 3.5%
In-situ carcinoma (DCIS) 06 2.6%
Invasive ductal carcinoma 18 7.9%
Invasive lobular carcinoma 04 1.7%
Medullary carcinoma 02 0.9%
Total 228 100%

[V. DISCUSSION

The average number of breast tissue

specimens received (6.5%) in our study is almost similar
to that shown by Singh and Thakur (2.3%)°. The peak
incidence of benign lump was found in 21 to 30 years
age group and peak incidence of malignant lumps 31 to
50 years which is younger compared to the western
observation®. No breast tumors were seen in the first
decade of life. The youngest patient in this study was 14
years similar to that seen in other parts of Nepal’. The
rarity of breast disease in the first decade of life is also
reported by others®. Most common complain of the
patients of breast tissue specimen was lump (34.2%),
pain (29.3%) and tenderness (17.5%) similer to other
study®.

Fibroadenoma (39.4%) followed by fibrocystic
disease (18.4%) formed the majority of breast lesions
sent for histopathology, which is similar to that seen by
Khanna et al. from Banaras- India'. Singh and Thakur in
their study showed similar incidence as 28.28% and
21.71% respectively for fibroadenoma and fibrocystic
changes®. The real incidence of fibrocystic disease is
difficult to estimate and diagnosis depends a great deal



on individual clinician or pathologist acumen. Ten (4.3%)
cases of duct ectasia were present in this study. Duct
ectasia of the breast (or mammary duct ectasia) is a
condition in which there is an obstruction of the
lactiferous duct. Mammary duct ectasia can mimic
breast cancer. It is a disorder of premenopausal age.
Signs of duct ectasia can include nipple retraction,
inversion, pain, and sometimes bloody discharge.
Microglandular adenosis is widely known as a benign
breast lesion that can produce a mass. The main
importane of this lesion is that it is usually considered as
a precursor for malignancy. Four (1.75%) of breast
lesions in our study was diagnosed as microglandular
adenosis'?. The benign to malignant ratio was 3:1 in a
study in Calcutta and 7:1 in our study. In that study the
percentage of malignancy was higher (24.44%) as
compared to our Study* Benign lesions were common
in the second to fourth decade and malignant lesion in
fourth and fifth decades, which is similar to that seen in
other parts of the world ™ . Eight cases of traumatic fat
necrosis and six case of granulomatous lesion were also
found in our study.

Cancer was seen in 12.28% of our cases. Singh
and Thakur found the incidence of cancer as 18.42% °.
The percentage of carcinoma in this study appears to
be slightly closer to the west (10.5%) and lower than that
of Africa (21%)'*. Among the cases of breast carcinoma,
Invasive ductal carcinoma was the commonest
malignancy seen (7.89%) in our study. Singh and
Thakur® in their study found invasive ductal carcinoma in
18.48% cases which is similar to that reported by Al
et al”® and is higher then the present study. There was
six cases of In-situ carcinoma (DCIS), four case of
lobular carcinoma and two cases of medullary
carcinoma in our study. Prakash et al. reported the
incidence of malignancy as 2.5% for age group 30 years
and below and 97.5% for age group above 30 years.
She therefore pointed out the necessity of investigating
all patients with breast lumps to rule out malignancy
especially in women above 30 years'.

V. CONCLUSION

Breast tissue specimen were 6.5% of the total
specimens received for histopathology in the
department of pathology. Majority of the breast lumps
are benign either fibroadenoma or fibrocystic disease.
Benign lesions were common in second to fourth
decade and malignancy in fourth and fifth decades.
Ductal carcinoma is the commonest subtype in this
study. It is thus recommended that all women above the
age group of 40 presenting with a palpable breast lump
or a suspicious non-palpable abnormality on screening
mammogram to have their lump excised. However,
women below 30 years should also have the lump
excised in the presence of risk factors such as a family
history of breast cancer.
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Clinico-Hematological Study of Pancytopenia
with Special Reference to ldiopathic
Pancytopenia

Hema Goyal ¢, Dr. Vijai Tilak ° & Dr. Ankush Singhal ?

Absiracl- Background: Pancylopenia may present with
different clinical scenario in daily practice. The present study
was carried out to find the various causes of pancytopenia in
Varanasi and adjoining areas with special reference to
Idiopathic pancytopenia.

Material & Method: It was a prospective study conducted over
a period of one year (Jan 2014-February 2015) at Department
of Pathology in Institute of Medical sciences, Banaras Hindu
University, Varanasi. Patients presenting with pancytopenia
were included in the study. A provisional diagnosis was made
on the clinical findings. Extensive laboratory work up (including
LFT, RFT, Serology etc) was carried out to find the cause of
pancytopenia in all the patients. Bone marrow aspiration was
done in all the cases as a routine procedure. Bone marrow
biopsy was done in 48 cases where indicated.

Result: A total of 140 patients presented with pancytopenia.
Among the causes, Aplastic anemia was the most common
cause (31.4%) followed by Megaloblastic anemia (22.1%) The
third common cause was Myelodysplastic syndrome (MDS)
(12.9%) followed by Acute leukemia (11.4%). Other causes
were hypersplenism (4.3%), kala azar (2.1%), drug induced
(2.1%), two cases each of HIV (1.4%), myelofibrosis (1.4%),
lymphoma (1.4%) & multiple myeloma (1.4%). One case each
of TP (0.7%), SLE (0.7%) and Fanconi anemia (0.7%).
Idiopathic pancytopenia constituted 5% (7 cases) of the total.
On follow up of patients with idiopathic pancytopenia at 6
months, all the seven patients were having persistent
pancytopenia. They were labeled as ICUS (ldiopathic
cytopenia of undetermined significance (ICUS)). One patient
was hospitalized with complains of generalized body
weakness and few episodes of malena. Thorough work up
was done to look for any cause of pancytopenia but no cause
was identified and patient died due to complication of
pancytopenia (due to hemorrhagic shock) in one month
course and hence “Idiopathic fatal pancytopenia” term was
coined for the patient. Remaining six patients were followed up
at 12 months, 03 patients were having persisting pancytopenia
without any specific complaints and remaining 03 patients
died, for which cause is unknown.

Conclusion: Pancytopenia is a common haematological
problem encountered in clinical practice.The natural history of
patients with ICUS is largely unknown and appears to be
highly variable. ICUS patients require long term follow up to
assess the evolution. “Idiopathic fatal pancytopenia (IFP)” is
an emerging new entity with a grave prognosis. Further
research may elucidate the underlying pathology & potential
drugs to halt the inevitable fatal outcome.

Author e o p: Institute of Medical Sciences, Banaras Hindu University.
e-mails: hemagoyal88@gmail.com, vijaitilak@rediffmail.com,
singankush@gmail.com

Keywords: pancytopenia, aplastic anemia,
myelodysplastic syndrome(MDS), idiopathic
pancytopenia, idiopathic cytopenia of undetermined
significance(ICUS).

[. INTRODUCTION

Dancytopenia is the simultaneous occurence of
anemia, leucopenia and thrombocytopenia. Many

disease processes involve the bone marrow
primarily or secondarily resulting in pancytopenia.
Pancytopenia can develop due to decrease in
hematopoietic cell production as a result of destruction
of marrow tissue by toxins, suppression of normal
marrow growth and differentiation or due to replacement
of bone marrow by abnormal or malignant tissue. The
marrow may be hypocellular or hypercellular. Bone
marrow examination usually provides the diagnosis in
these cases. Few cases where exact diagnosis could not
be made even after an exhaustive work up, these cases
were regarded as Idiopathic pancytopenia. We followed up
these cases at 6 month and 12 month. We particularly
emphasized on these cases with the comparative study
with other diagnosis. No study undertaken in this regard
in India yet.

II. MATERIAL AND METHOD

The present study was a prospective study. A
total of 140 patients presenting with pancytopenia were
enrolled in the study. Approval from Ethical Committee
and patient consent were taken. These 140 patients
were divided into two age groups : Children (<18
years) & Adult (=18 years). The inclusion criteria for
pancytopenia were hemoglobin (Hb) less than 10
gm/dL, total leukocyte count (TLC) less than
4000/cumm and platelet count less than 150000/cumm.
A detailed clinical history and physical examination was
undertaken in all the cases. A provisional diagnosis was
made on these clinical findings. Peripheral smear
examination and reticulocyte count was done. Samples
of bone marrow aspiration were taken from the patients
admitted in the Department of Medicine and Pediatrics
of Sir Sunderlal Hospital, Banaras Hindu University,
Varanasi. All the patients were checked for having any
major clotting disorder before undergoing any
procedure. BMA was performed by the standard
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technique using Salah needle from the posterior iliac
crest under local anesthesia with standard aseptic
precautions. Leishman stain was used to stain all bone
marrow smears. BM aspirate for cytogenetics was takmn
into a sodium heparin tube. Excess aspirate was used to
make particle clot preparations or placed in an EDTA
tube for making additional smears. Special
cytochemical stains were undertaken in cases of

leukemia. rk-39 dipstick test was done in all cases of
Kala-azar. Bone marrow biopsy was done in 48 cases
where the diagnosis was doubtful on aspiration.
Chromosomal breakage study was advised in a
suspected case of Fanconi anemia. Immunohisto-
chemistry (IHC) with CD34 was done on biopsy section
in certain cases to enumerate the exact count of blast.
We followed the algorithm presented in figure 1.

Algorithm for Work Up of Cases of Pancytopenia

diagnosis
= CBC, Serum LDH, PBS

paracheck, dengue, leptospira

= Thorough clinical examination to arrive at a clinical

= Bone marrow examination ( aspirate &/or biopsy)
= Other pertinent tests as clinically indicated
eg .LFT,RFT,Autoimmune profile, viral markers

l

l

DIAGNOSED

UNDIAGNOSED |

Underlying disorder diagnosed

Underlying disorder
could not be
diagnosed

A trial of hematinics
( vitamin B12, folic
acid, iron ) given

!

l

Patient clinically &
hematologically
responded

No clinical &
hematological response

“IDIOPATHIC
PANCYTOPENIA”

1) Bone marrow biopsy
2)Peripheral blood / bone

marrow aspirate for cytogenetics
3)IHC CD34- blast
4) Additional test- autoimmune profile,
CT scan, viral markers

!

!

cause made

Diagnosis of underlying

UNDIAGNOSED

Follow up at 6 months

Follow up at 12 months

Within one
month,

01 patient died

ICUS

in the hospital

03 cases died
? Cause

03 cases FATAL

IDIOPATHIC
PANCYTOPENIA

Persistent
pancytopenia

Figure 1: Algorithm for work up of cases of pancytopenia
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I11. RESULTS

A total of 140 patients of pancytopenia were
enrolled in the study. The patient age ranged from 1 to
72 vyears. The maximum number of patients of
pancytopenia were found in 11-20yr age group, followed
by age group 21-30years. The overall male to female
ratio (M:F) was 1.37:1. Out of 140 patients, 92 patients
(66%) were adults and 48 (34%) were children.

The most common cause of pancytopenia in
our study was Aplastic anemia in 44 cases (31.4%)
followed by Megaloblastic anemia in 31 cases (22.1%).
The incidence of Idiopathic pancytopenia in our study
was 5%. Incidence of various causes of pancytopenia
are tabulated in table 1.

Table 1. Incidence of various causes of pancytopenia (n=140)

Diagnosis Number of cases Incidence (%)
Aplastic anemia 44 31.4
Megaloblastic anemia 31 22.1
o without IDA 18
Myelodysplastic syndrome (MDS) 18 12.9
Acute leukemia 16 11.4
Hypersplenism 6 4.3
Kala-azar 3 2.1
HIV 2 1.4
Septicemia 1 0.7
Drug induced 3 2.1
Lymphoma 2 1.4
Myelofibrosis 2 1.4
Multiple myeloma 2 1.4
Fanconi anemia 1 0.7
SLE 1 0.7
ITP(Immune thrombocytopenia purpura) 1 0.7
IDIOPATHIC (?Cause) 7 5
TOTAL 140 100%
Table 2: Profile of Idiopathic pancytopenia (n=07) cases.
n
€ h | s | @
X = S = o = @ s | @
< o | x £ =2 ) = - = P s o o | c
D oO| O S = = => = - s 5 o) [0)
2] < | N < (©] N (@] = %) 3 = c o))
© Q — o S @ o} o3 o| o
(&} T (== [ S |5 o] = 3| <
© m X o [s2] A
o R Q
o
1 60 | M 4.3 1100 13000 72 0 0 NC*** | No | 0 | 46XY
2 17 F 4.9 3100 39000 84.1 0 0 NC No | 0 | 46,XX
3 65 | M 4.5 2200 11000 106 0 0 NC No | 0 | 46,XY
4 11 M 10.6 2700 84000 90 0 0 NC No | 0 | 46,XY
5 17 | M 4.4 2600 75000 90 0 0 NC No | 0 | 46,XY
6 55 | M 9.5 3700 29000 86.2 0 0 NC No | 0 | 46,XY
7 38| M 7.4 3800 23000 100 0 0 NC No | 0 | 46,XY

*PBS — peripheral blood smear, **BM- bone marrow,

The mean age of patients of Idiopathic
pancytopenia was 37.6x22.7 years. There were 3
children and 4 adults. The male to female ratio was 6:1.
The mean Hb (gm/dl) was 6.5+2.6(4.3-10.6), mean
TLC(/cumm) was 2743+929(1100-3800), mean Platelet
count (fcumm) was 39100+29260 (11000-86000) and
mean MCV (fl) was 89.7+11(72-106).

In our study, 7 cases presented with
pancytopenia with normocellular marrow. No signs of

***NC- normocellular

dysplasia or increase in blast count were noted. Bone
marrow biopsy was undertaken for these patients. No
bone marrow fibrosis was noted. No CD34 positive
cells (blast) were seen in the bone marrow by IHC.
Conventional cytogenetics was performed on bone
marrow aspirate and it was normal in all the cases.
These cases did not respond to Vitamin B12 and folic
acid therapy. Serum biochemical parameters and
coagulation profile was within  normal limit.
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Autoimmune profile was conducted for these patients
and was within  normal limit. Radiological
investigations were done to rule out any specific
pathology. On follow up at 6 months all seven cases
were having persistent pancytopenia. These cases
were diagnosed as ICUS (idiopathic cytopenia of
undetermined significance). One patient presented
with generalized body weakness and few episode of
malena in the past. The patient was hospitalized and
further work up was started to find the cause of

malena and pancytopenia. In due course, patient had
declining trend in the hematological parameters and
started bleeding and went into hemorrhagic shock
and died. No cause of pancytopenia could be
identified and hence we coined the term Idiopathic
fatal pancytopenia for this patient. Remaining six
patients were followed up at 12 months, 3 patients
were having persistent pancytopenia and three
patients died, for those the cause is not known as
they were not available for any work up.

Table 3: Table showing frequency of various symptoms and signs.

Symptoms & signs Number of patients (out of 140) Percentage %

Generalized body weakness 126 90

Pallor 137 97.8

Fever 86 61.4

Bleeding 57 40.7

Splenomegaly 26 18.6

Hepatomegaly 16 11.4

Lymph node 15 10.7

Pedal edema 10 7.14
The most common presenting symptom was  lymphoid(ALL), myelodysplastic ~ syndrome(MDS),
generalized body weakness in 126 patients (90%). The lymphoma, multiple myeloma], Others [including,
most common sign was pallor in 137 cases (97.8%) Fanconi anemia, hypersplenism, kala-azar, HIV,

The various causes of pancytopenia were
divided into five categories for further evaluation as
Aplasticanemia, Megaloblastic anemia, Infiltrative
disorders[including acute leukemia-myeloid(AML) and

septicemia, drug induced causes, SLE, myelofibrosis
and immune mediated thrombocytopenic purpura(ITP)]
and Unknown causes(idiopathic pancytopenia)

Table 4: Table showing relationship of MCV, RDW-CV, & MPV with different causes of pancytopenia.

(o)
MCV(fl) Chi square(DF=8) 55.78 BDW CV (%) . MPV®)
Diagnosis Pvalue <0.05 Chi square(DF=4) | Chi square(DF=4) 88.04
' 31.26 P value <0.05 P value <0.05
< 83fl 83-99fl >00fl | 11.6-14% >14% 6-13fl >13fl
Aplastic anemia 3 34 7 31 13 44 0
Megaloblastic anemia 4 3 24 2 29 6 25
Infiltrative disorders 7 22 9 14 24 36 2
Others 8 11 1 8 12 18 2
Unknown cause 1 4 2 3 4 7 0
Number of cases 23 74 43 58 82 111 29

In our study, MCV was significantly increased in
cases of pancytopenia due to megaloblastic anemia (24
out of 31 cases) where as it was within normal range in
other causes of pancytopenia due to aplastic anemia
and infiltrative causes. The correlation between
megaloblastic anemia and macrocytic anemia was
found to be significant in our study with p value <0.05.
Aplastic anemia and other infiltrative conditions were
associated with normocytic anemia which was found to
be significant. Red cell distributon width RDW-CV was
significantly increased in cases of pancytopenia due to
megaloblastic anemia as compared to other causes
which had normal RDW values. Mean platelet volume
(MPV) was also significantly increased in cases of

© 2017 Global Journals Inc. (US)

megaloblastic anemia as compared to other causes of
pancytopenia (aplastic anemia, infiltrative lesion).

[V. DIsCUSSION

Pancytopenia is defined by reduction of all the
three formed elements of blood below the normal
reference rangel”. Pancytopenia is a common
hematological finding with different clinical scenario.

In our study the male: female ratio was 1.37:1.
This is in agreement with other studies shown in
(table 5). The male preponderance may be partly
explained by increased exposure of male to environmental
agents like agricultural pesticide . Few studies showed
female preponderance B4 The most common symptom
was generalized body weakness (90%) and most



common sign was pallor (97.8%) comparable to many
other Indian studies (table 5).

We compared our data with various
International and Indian studies on pancytopenia (table
6). The most common cause in our study was Aplastic
anemia. Many International studies!®¢78910.11121 gng
national studies®'>'! were in agreement with our finding
as aplastic anemia as the most common cause of
pancytopenia. Whereas few studies reported aplastic
anemia as the second most common
causel'®181718192022] - Gignificant  lymphocytosis  was
associated with aplastic anemia compared to other
causes of pancytopenia. This finding was in agreement
with SomaYadav et al., The pathophysiology of Aplastic
anemia is believed to be immune mediated, with active
destruction of blood forming cells by the lymphocytes

Megaloblastic anemia was the 2" common
cause in our study whereas few Indian studies!'®'92021.22
232425 and international studies!'®*¥ reported it as the first
common cause. This may be due to the fact that ours is
a tertiary care centre where many referral cases come
which might have been treated with hematinic therapy
previously.

Out of 31 cases of Megaloblastic anemia, 26
had elevated LDH levels. All the cases improved with
Vitamin B12 and folic acid therapy. R Para et al., and
Evazi-ziaei et al, also observed increased LDH in
megaloblastic anemial®?®, Lactate dehydrogenase
enzymes is released during the The expected increase
in LDH activity is the result of an accelerated turnover of
bone marrow cells implying release of this enzyme from
dividing or decaying cells.?"

In MDS, most of the patients (75%) were under
the age 50years and 27% of cases were below 20 years.
Usually MDS is considered to be disease of elderly, but
in the Indian series by S Nigam and Sudha Rani et
al.,overall 75.5% of individual (20/33) were of <50 years
of age, 8 (21.6%) of 33 patients were less than 20 years
of age . This may be due to the fact that the incidence
of MDS appears to be increasing over the past decade
due to recognition of the syndrome by the physician and
hematopathologist.

Acute leukemia is the 3" common cause in our
study. Many Indian studies are in agreement with ours
study. Sarod R etal., reported acute leukemia as the 2™
common cause.®

Various International studies reported few cases
of pancytopenia with normal bone marrow (refer table
6). The frequency varies from 3.38% to 10.5%. No follow
up was mentioned in them. No study has reported the
phenomenon of Idiopathic pancytopenia. In our study
we reported 5% of these cases (pancytopenia with
normal marrow and normal karyotype). We followed up
these cases at 6 months and 12 months.

ICUS is a recently proposed, provisional
diagnostic category that recognizes patients who

present with cytopenias of undetermined etiology®®3".
The proposed criteria for diagnosing ICUSE:

a) Persistent cytopenia (for 6 months): hemoglobin
<11 g/dl, neutrophils <1.5x109L, and platelets
<100x109/L;

b) No morphologic features of myelodysplasia

c) Normal chromosome analysis and

d) A detailed clinical history and investigation that
excludes other secondary causes of cytopenias.

The natural history of patients with ICUS is
largely unknown and appears to be highly variable (2,
Small studies indicate that some patients will go on to
develop frank MDS or a related myeloid malignancy
such as AML ®¥. Others may follow a more indolent
course B4 ICUS cases require long term follow up to
assess the evolution. In our study, all the seven cases
fulfilled the criteria for ICUS. One patient was
hospitalized for an extensive work up but within one
month patient died due to hemorrhagic shock and no
cause could be identified. The course of the patient was
fatal and hence the patient was termed as Idiopathic
fatal pancytopenia. Out of remaining six patients on
follow up at 12 months, three patients were having
persistent pancytopenia and another three patients were
expired due to unknown cause. Hence the course of
ICUS in our study was variable.

The incidence of hypersplenism was 4.3%. All
cases were caused by portal hypertension secondary to
liver cirrhosis. The incidence of pancytopenia caused by
hypersplenism among international studies varied from
0 % to 19%!"** as well as among Indian studies varied
from 0 %-11.5%. Our incidence of 4.3% was within the
range reported by various workers.

Other infections included Septicemia and HIV.
The incidence was 2.1% in our study. There was a single
case of septicemia presenting as pancytopenia in
children. Two cases of HIV in adults were reported. The
incidence of septicemia in various studies varied from
1.6% to 17.2%"*'9%%] and our data was within the
aforementioned range.

There was a single case of ITP in a 17 year
old female with fever, pallor and petechial rashes. The
incidence of ITP in our study was 0.7%. In other
studies, the incidence varied from 1.7-7.8%.[232513]

We also compared our data with various studies
in children (table 7). Overall in adult(51.1%) and children
(58.4%), aplastic anemia and megaloblastic anemia
were the two most common causes of pancytopenia in
our study.

MCV, RDW-CV & MPV was significantly
increased in cases of pancytopenia due to
megaloblastic anemia where as it was within normal
range in other causes of pancytopenia due to aplastic
anemia and infiltrative causes. Soma Yadav et al., &
Gupta et al., also assessed the role of MCV, RDW, MPV in
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cases of pancytopenia and they are in agreement with our
study. 38

V. CONCLUSION

Pancytopenia is a common hematological

problem encountered in clinical practice. The most
common cause of pancytopenia is Aplastic anemia
followed by Megaloblastic anemia.lCUS cases require
long term follow up. “Idiopathic fatal pancytopenia (IFP)”
is an emerging new entity with a grave prognosis. We
wish to sensitize the medical community & the scientists
to this rapidly fatal condition of unknown etiology.Further
research may elucidate the underlying pathology &
potential drugs to halt the inevitable fatal outcome.
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Table 5: Comparison of clinical profile of pancytopenia patients.

Study Age group |M:F ratio Most common presentation Most common sign

Deepak B.Kretal., 3 10-70yr 1.0:1.8 | Generalisedweakness (70.83%) Pallor (45.83%)
All ages, .
Soma Yadav et al., 4 <30yr- 73.3% 1:1.2 | Fever Pallor
JigneshKumar et al., 21 1-95yr 1.6:1 Easy fatigability (79%) Pallor (100%)
Nigam RK et al., 22 2-80yr 1.12:1 | Generalized weakness, fever Pallor , splenomegaly
BhaskarBThakkar et al., 23 13-86yr 1.08:1 g%;ira“sedweak”ess (97%) and fever| o 1ior (100%)
A Chhabra et al., 24 6month — 14yr - Bleeding manifestation (70.3%) Pallor (64.8%)
Fever (63.7%)

aR/aJ(Z?Sh Para &Shailajapara et | 3 gq 1.1:1 | Generalized weakness (51.7%) Pallor (25.9%)
ArvindJain et al., 39 2month-95yr 2.6:1 - -
Present study 1-72yr 1.37:1 | Generalisedweakness (90%) Pallor (97.8%)
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Table 6. International & National Studies on Pancytopenia.

No. of | Commonest cause of .
Study Country C - Second common cause Third common
cases pancytopenia
International
agranulocytosis |lsrael Europe ' . o o )
and aplastic |1987 389 |Aplastic anemia (52.7%) MDS (10.5%)
anemia study 5
Keisu M and [Israel Europe Neoplastic disease, . . o o
OstAetal, 15 |1990 100 Radiation therapy (32%) Aplastic anemia (19%) MDS (14%)
Hossain MA . . . ) . .
etal. 6 Bangladesh1992 50 |Aplastic anemia Chronic malaria, Kala-azar Hypersplenism, Acute leukemia
David G, |5 Megaloblastic anemia 48 . . o . o
Savage 16 Zimbabwe 1997 134 (35.8%) Aplastic anemia 35 (26.1%) | AIDS, Acute leukemia (11.82%)
Mussarrat Niazi ' ' ' o Megaloblastic anemia
Fazl-i-Razig7 Pakistan 2000 89 |Aplastic anemia (38.3%) (24.7%) -
Ishtiag O Bagai . Megaloblastic anemia 39 | Hypersplenism  secondary |
HZ40 Pakistan 2001 100 | 399 to cirrhosis 19 (19%)
Khudairabbas | jraq 2004 105 |Acute leukemia (30.47%) | Aplastic anemia (17.14%) | Non hodgkinslymphoma ~ (14.47%),
etal, 17 megaloblastic anemia (13.33%)
. ; Hematological malignancies(21.62%),
Jhaetal,8 Nepal 2008 148 |Hypoplastic anemia (29%) Megaloblastic anemia erythroid  hyperplasia  (19.6%) and
(23.64%) :
normal marrow in 3.38% cases
. . . . . Megaloblastic anemia (24.1%),
Lakhey etal, 9 | Nepal 2010 54 Hypooplast|canem|a Hemat(gloglcal malignancies erythroid hyperplasia (11.11%).
(29.6%) (27.78%) .
normocellular marrow in 7.41% cases
Tajali khan . ; ; o Megaloblastic anemia Acute leukemia (13.75%),
Paki 2011 1 Apl 7.5%
etal,10 akistan 20 60 |Aplastic anemia (37.5%) | 1 %c00 hypersplenism (10%)
Acute leukemia (12.3%), infective
pathology  (12.3%), ITP  (10.5%),
Pudasaini Nepal 2012 57 Erythroid hyperplasia Megaloblastic anemia microcytic anemia (7%), hypoplastic
etal., 41 (21%) (12.3%) anemia (5.3%), MDS(3.5%), Multiple
myeloma (3.5%), leishmaniasis(1.8%)
and normal marrow in 10.5%
Anwar jebjan - - - o Hematological malignancies | Megaloblastic anemia (19.5%), [TP
etal, 11 Pakistan 2012 205 |Aplastic anemia (28.3%) (23.9%) (7.8%), Iron deficiency anemia (4.4%)
Megaloblastic anemia (11.7%),
erythroid hyperplasia (20%),
Hypoplastic anemia Hematological malignancies | Leishmaniasis, plasmacytosis, gaucher
Pathak et al., 72 |Nepal 2013 102 |(32.3%) (19%) diseases, relative myeloid hyperplasia,
eosinophilia, normocellular marrow in
5.8% cases and 5.8% cases remain
inconclusive
N Verma and . . ' o Megaloblastic anemia ) o
S Dash 13 India 1992 202 |Aplastic anemia (40.6%) (23.26%) Acute leukemia (17.75%)
Vijai Tilak, . Megaloblastic anemia . . o
Raini Jain 18 India 1999 77 (68%) Aplastic anemia (7.7%)
Kumar R, . ' ' o Megaloblastic anemia . . o
Kalra SR 14 India 1997 166 |Aplastic anemia- (29.5%) (22.28%) Aleukemic leukemia (12%)
Kishor Khodke . Megaloblasticanemia Aplastic anemia (14%) and
and India 1999 50 (44%) Kalazar (14%)
S. Marawah 19 ° °
Sarod R, India 2001 139 |Aplastic anemia 38% Acute leukemia
Garelwal 29
Khunger JM, S . Megaloblastic anemia . . o . o
Arulsolvi 20 India, 2002 200 (72%) Aplastic anemia (14%) Subleukaemic leukemia (5%)
Jignesh kumar . Megaloblastic anemia . o ' . o
ot al 21 India, 2011 100 (45%) Malaria (14%) Aplastic anemia (11%)
Dimorphic anemia (8.38%),
; : ; : ; hypersplenism (3.22%), aplsatic
Nigam RK ; Megaloblastic anemia Hypoplastic anemia )
India, 2012 155 9
etal, 22 naa (43.2%) (12.9%) anemia  (258%),  ITP, ~ MDS,
chediakhigashi syndrome,CDA,PRCA,

Erythroid hyperplasia, gaucherds
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Deepak  B.Kr | India, 2012 Hypoplastic anemia Normoblasticerythroid '(\ge??;l/o)blilsélrcr:;e nr:wlzrro(\jvggr?(f)éjr Mgs
etal3 (18month) 48 (33.3%) hyperplasia (27.8%) (1:2 50/:)’ v tap
Soma yadav ; ; ; % Megaloblasticanemia Leukemia, non-Hodkings lymphoma,
etal 4 India, 2012 60 | Aplastic anemia (38.3%) (21.7%) infilteraion, MDS
Bhaskar b ) Megaloblasticanemia i Hypersplenism (14%), and aplastic
thakkar et al,23 | India, 2012 100 | (3797 Malaria(19%) anemia (6%), TB (5%)
A chhabra India, 2012 111 | Megaloblastic anemia Hematological malignancies| Infectious diseases (19.7%) Aplastic
etal.,24 (31.8%) (25.2%) anemia (18.8%)
Rajesh Para & Megaloblastic anemia Malaria(8.6%), aplastic anemia (8.6%),
Shailajapara India, 2013 58 (46967) HIV(17.2%) dengue (8.6%), subleukemic leukemia
etal, 25 e (8.4%), ITP, Iron deficiency anemia
Arvindjain ! . % . % Myelosuppresants (16.8%)
et al. 39 India, 2013 250 | Hypersplenism (29.2%) | Infection (25.6%) Megaloblastosis (13.2%)
Myelodysplasic syndrome (12.9%0),
Acute leukemia (11.4%),
. ! . Megaloblastic anemia Hypersplenism (4.3%), kala-azar
Present Study India 2014-2015 | 140 | Aplastic anemia (31.4%) (22.1%) (2.1%), other infection(2.1%),
normocellular marrow in 5%
cases(IDIOPATHIC PANCYTOPENIA)
Table 7: Comparison of Various Studies in Children
Number Most common | 2™ Most common
3 Most common cause
Study Country of cases AGE cause cause
GuptaVetal,36 |india2008| 105 | 1.5-18yr é%'%i};’ anemial A cute leukemia (25.7%) | Kala azar (9.5%)
. (e}
Chabbara A et al.,24|India 2012| 111 |8 month - Megaloblastic 1 saignancies (25.2%) | Infectious diseases (19.7%)
14 yr  |anemia (31.8%)
Pakistan 6 month- |Aplastic anemia|Hematological i ; o
JanAZetal,11 . ) Megaloblastic anemia (19.5%
2013 205 | 44year |(28.3%) malignancies (25.2%) 9 (19.5%)
Pathak et al., 12 Nepal | 6(outof | 45, |Hypoplastic Hematological Megaloblastic anemia (1 case)
2013 48) anemia (3cases) | malignancies (2 cases)
. 48(out of Aplastic anemia| Megaloblastic anemia | Acute leukemia (12.5%) MDS
Present Stud India 2015 <18yr
Study 140) y (41.7%) (16.7%) (8.3%)
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Adult Osteomyelitis in a Developing Community
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Abstract-  Osteomyelitis, which means bone marrow
inflammation, has been known since antiquity. However, it is
still a current challenge. Accordingly, its epidemiology has
been studied worldwide. For example, from USA has come a
case series. In like manner, the present series comes from a
developing community consisting of the Ibos or Igbos, an
ethnic group domiciled mostly in South-eastern Nigeria. The
study was stimulated by the affirmation of a Birmingham (UK)
group that the establishment of a histopathology data pool
facilitates epidemiological analysis. The present pool is a
Reference Pathology Laboratory. It was striking that, among
the 24 patients documented, the males were more often
involved than females. Other parameters featured singly such
as that the 3rd Decade was the commonest for both sexes.

Keywords: bone, inflammation, osteomnyelitis,

epidemiology, developing community.
[. INTRODUCTION

n the words of Lew and Waldrogel (1), “Known since

antiquity, osteomyelitis is a difficult-to-treat infection

characterized by the progressive destruction and new
apposition of bone.” From Brazil (2), there is the report
that, over the last 30 years, “the pathogenesis of
osteomyelitis has almost been totally elucidated, and
many factors responsible for the persistence of this
infection have been identified.” Indeed, the view from
Columbia (8) is the same over the past four decades. In
general, the establishment of the histopathology data
pool has facilitated epidemiological analysis (4).
Therefore, with regard to an Ethnic Group, the Ibos or
Igbos (5), who are domiciled in South-eastern Nigeria,
the present paper deals with their own analysis.

II. INVESTIGATION

From the end of the Nigerian Civil war in 1970,
physicians began to send to me numerous formalin-
fixed specimens. They were submitted with standard
clinical details until the 1990s. Accordingly, the
osteomyelitis data were carefully assembled with
reference to epidemiological analysis, especially as
regards the adults.

I1I. RESULTS

Table 1 summarize the local data. At first
glance, only the earliest 2 cases were from outside the
capital city, Enugu. Unfortunately, the named doctor
was a German who died after performing the autopsy on
an unrecognized case of Lassa fever. Incidentally, he

Author: Department of Pathology, Medical Foundation and Clinic, 8
Nsukka Lane, Enugu 400001, Nigeria.
e-mail: wilson.onuigbo@gmail.com

lived long enough to have sent to me many cases of
teenage appendicitis (6). The rest of the doctors
operated in the National Orthopedic Hospital, Enugu,
where Dr. Osisioma held the pride of place as the
saying goes!

Table 2 shows that the males preponderated
over the females in the ratio of almost 3 to 1. It also
shows that the 3rd decade was the commmonest for both
sexes.

Table 3 reveals the sites affected. Clearly, the
bones of the lower extremities were most commonly
affected.

Regarding the duration of the illness before the
attendance at the hospital, two patients boldly attested
to the duration of 50 and 54 years respectively. Three
old people generalized that the lesions started during
childhood. Up to 9 patients admitted to the duration of
only up to 1 year. For 8 patients, it was up to 2 years.

V. DIsCuUsSION

For vyears, it has become clear that the
prevention of bone infections is most important,
including the prevention of infection after surgery (6). Of
course, case series are needed (7). In this context,
retrospective study is well worth it as in that of Gallaher’s
group (8). As they concluded, “Daptomycin appears to
be an effective therapeutic choice with an acceptable
safety profile in the management of osteomyelitis that
does not involve hardware.” Of course, these comments
pertain readily to developed communities. The ball
should roll pertinently to the developing communities,
seeing that what | receive is not clinical management
information  but  the  osteomyelitis  specimens
themselves.
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Table 1: Epidemiologic data concerning adult osteomyelitis

S/No Lab. No Initials | Gender | Age Site Town Doctors
1 B 946/73 OA M 55 Rib Onitsha Mandrella
2 B 601/73 JC M 26 Femur Onitsha Mandrella
3 261/77 UA M 51 Tibia Enugu Igwe
4 61/78 EM F 45 Fibula Enugu Nwozo
5 H21/78 IS M 43 Femur Enugu Igwe
6 H 10/80 IJ M 40 Humerus Enugu lgwe
7 H 478/80 OC F 26 Femur Enugu Osisioma
8 H 72/81 ER M 25 llium Enugu Ukegbu
9 H 771/81 EM M 65 Femur Enugu Osisioma
10 H 154/82 IC M 25 Humerus Enugu Osisioma
11 H 43/85 EM F 59 Tibia Enugu Iregbulem
12 H 2313/86 ND M 59 Humerus Enugu Osisioma
13 UH 1737/86 OP M 22 Rob Enugu Aghaji
14 UH 929/87 0J M 43 Spine Enugu Okonkwo
15 UH 1765/87 IC M 26 Maleolus Enugu Amamilo
16 H 156/88 NE M 24 Humerus Enugu Osisioma
17 493/88 IP M 30 Tibia Enugu Amamilo
18 UH 731/89 NJ F 22 Tibia Enugu Okonkwo
19 H 10/90 IJ F 66 Spine Enugu Ukegbu
20 H 19/90 B M 55 Tibia Enugu Nwozo
21 H 81/90 ON F 25 Fibula Enugu Osisioma
22 H 165/91 0J M 54 Hip Enugu Osisioma
23 H 202/91 ou M 33 Finger Enugu Osisioma
24 9301132 AP F 70 Tibia Enugu Odukwe
Table 2: Sex pattern of lesions 3. Calhoun JH, Manring MM, Shirtliff M. Osteomyelitis
of the long bone. Semin Plast Surg, 2009; 23(2):
Male | Female | Total 59-72. doi: 1055/s-0029-1214158.
21 _30 7 3 10 4. Macartney JC, Rollaston TP, Codling BW. Use of a
31-40 2 0 2 histopathology data pool for epidemiological
41-50 3 1 4 analysis. J Clin Pathol 1980; 33: 351-353.
51 -60 4 2 6 5. Basden GT. Niger Ibos. Cass, London 1966.
61+ 1 1 2 6. Norden CW. Prevention of bone and joint infections.
Total 17 7 24 Am J Med, 1985; 78(suppl 6B): 229-232.
, 7. Fraimow HS. Systemic antimicrobial therapy in
Table 3: Site preference osteomyelitis. Semin Plast Surg, 2009; 23(2): 90-99.
Site No. doi: 10.1055/s-0029-1214161.
Tibia 6 8. Gallagher JC, Huntington A, Culshaw D, et al.
Fernur 7 Daptomyclln therapy  for o_steomyelmsz A
Humerus 2 retrospective study. BMC Infect Dis, 2012; 12: 133.
Fibula > DOI: 10.1186/1471-2334-12-138.
llium 2
Spine 2
Rib 2
Maleolus 1
Finger 1
Total 24
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Seroprevalence of Toxoplasma Gondii Infection
among Pregnant Women in River Nile State,
Sudan, from April to June 2017
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Abstract- Background: Toxoplasmosis is worldwide distribution
disease, about 20% to 90% of the adult population in the world
are reported with toxoplasmosis.

Objectives: To know the prevalence of toxoplasmosis among
selected group of pregnant women from Atbara and ALdamer
towns, River Nile State ,Sudan by applying Latex agglutination
and ELISA serological methods and to compare between
these two serological methods

Methodology: Blood specimen were collected from 50
pregnant women participated in this studies and then
specimens were processed and examined by Latex
agglutination and ELISA.

Result: 24% were seropositive and 76% were seronegative,
24% positive with latex agglutination and 18% positive with
ELISA.

Discussion, conclusion and recommendations: ELISA is more
specific than latex agglutination method, further studies are
required with large sample size and more diagnostic methods.

I. INTRODUCTION

oxoplasmosis is worldwide distribution disease,
Tabout 20% to 90% of the adult population in the
world are reported with toxoplasmosis!t™

It is third leading infections cause of food-borne
death after salmonellosis and listerosis.

In Sudan first report of human toxoplasmosis
was dated back to 1996 with different prevalence rates®?

Toxoplasma gondii is an obligate intracellular
protozoan parasite that infects most species of warm
blooded animals including humans and causing
toxoplasmosis !

a) Morphology
During different period of its life cycle,individual
parasites convert into various cellular stages with each
stage characterized by a distinct cellular morphology.
This stages include tachyzoites, merozoites,
bradyzoites and sporozoites.

b) Life cycle

The life cycle of T.gondii can be broadly
summarized into two components, sexual part that
occur only within cats.

Author e o p @ ¥ § x v ©: Medical Parasitology Department, Medical
Laboratory Sciences Department, Faculty of Health Sciences, Elsheikh
Abdallah Elbadri University, Sudan. e-mail: musab.noor13@gmail.com

The second part isasexual, it is occur within
virtually all warm blooded animals include humans, cats
and birds ™. because T.gondii can sexually reproduce
only within cats, they are called definitive host and other
hosts in asexual reproduction are defined as
intermediate hosts.

c) Sexual reproduction

When the cat is infected with T.gondii (example
by consuming on infected mouse carrying the parasites
tissue cyst), the parasite survive passage through the
stomach, eventually infecting epithelial cell of the cat’s
small intestine.!

Inside their intestine cells the parasite undergo
sexual development and reproduction, producing
millions of thick walled zygote containing cyst called as
oocyst.

Epithelial cells rupture and release oocysts into
intestine’s lumen, then shed in cat’s feces. Oocysts can
spread to soil, water, food and it can survive and remain
infective for many months in cold dry climate ¥,
Ingestion ofoocysts by human or other warm-blooded
animals is one of the common routes of infection. ©

Other infected stages are tachyzoites of rapid
division, and bradyzoites of slow division within tissue
cysts, Tissue cysts in brain and muscle tissue formabout
7-10 days after initial infection.”

d) Asexual reproduction

Inside host cells the tachyzoites replicate inside
specialized vacuoles called parasitophorus vacuoles,
and multiply inside it until host cells dye and rupture
releasing and spreading the tachyzoites via blood
stream to all organs and tissues including brain.
tachyzoites convert into any organ.

e) Modes of transmission

- Ingestion of undercooked, contaminated meat with
infective stage of T.gondii.

- Drinking water contaminated with T.gondii or
contact with contaminated sail.

- Accidently swallowing the parasite through contact
with cat’s feces that contain toxoplasma.

- Vertical (Transplacental) transmission.

- Organs transplantation.

- Sexual transmission.

- Inhalation of infective stage.
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) Symptoms

Most people  of  toxoplasmosis are
asymptomatic, some of them may feel as they have flu
especial pregnant women with low fever, malaise, lymph
adenopathy, muscle aches and pains for month or
more.

Severe toxoplasmosis causing damage to the
brain lead to encephalitis and damage in eye and other
organs .most severe cases are individuals who have
weak immune system.

Infant who are infected while still in womb have
no symptoms at birth, but they may develop symptoms
later in life.

[I. STAGES TOXOPLASMOSIS INFECTION

a) Chronic stage

Tissue cysts can be maintained in host tissue
for the life time of the animal. However the presence of
cysts appear to be due to periodic process of cyst
rupturing and re encysting rather than a perpetual life
span of individual cysts or bradyzoites.®

It can passed between intermediate hosts via
cycle of consumption of tissue cyst in meat, however
parasite’s life cycle begins and completes only when
passed to host.

b) Acute stage

Infection of T.gondii during third trimester of
pregnancy have high risk of congenital transmission, it
causing severe damage to the fetus or abortion. Also
can cause manifestation such as hydrocephalus,
cerebral calcification and chorioretinitisin - the new
born.1® 10

c) Diagnosis

T.gondii infection can be identified with
serologic testing or aminocentesis or presence of
abnormal ultra sound findings.

Several serological tests are available for
detection of T.gondii antibodies such as Sabin field man
dye test, Indirect Immune fluorescent test “IFAT”,
Modified agglutination test “MAT”, latex agglutination
test and Enzyme -linked Immuno sorbent assay
“ELISA”.

Serologic testing is the first step in diagnosis by
using IgG and IgM antibodies ,the diagnostic challenge
is differentiating between primary and chronic infection
and result of IgG and IgM testing can often be difficult to
interpret, for this reason it is important to consult with an
expert area when confirming the diagnosis.

The presence of IgM cannot be considered
reliable for making diagnosis for acute toxoplasmosis
infection, its titer rise from five day to week following
acute infection and reaching maximum after one to two
months and decline rapidly than IgG." Also IgM
antibodies can decrease to low or undetectable levels in
many cases.

© 2017 Global Journals Inc. (US)

IgG antibodies appear later than IgM and are
usually detectable within one to two weeks after
infection, with peak reached within 12 weeks to 6
months after acute infection, but it will be detectable for
years after acquired infection and usually present
thorough life.l"

- If IgG and IgM are both negative this indicate the
absence of infection or extremely recent acute
infection. 1'*

- If testing reveals positive IgG and negative IgMit
indicates an old infection (more than one year ago).

- If both IgG and IgM are positive this indicates either
a recent infection or false positive test result.['?

If acute infection is suspected repeat testing is
recommended within two or three weeks [11, 12], rise in
IgG antibodies titers between tests indicates a recent
infection.™

There for when positive result is appear, it
should confirm by confirming test such as ELISA, Sabin
Feldman test and IFAT ' '2,

Knowing when infection occurred during
pregnancy is very important in evaluating the risk of fatal
transmission, so initial antibiotic therapy and ensure
appropriate prenatal counseling %,

d) Justification

Seroprevalence of T.gondii infection particularly
in pregnantwomen, are still in conclusive. In River Nile
State has no published studies on the seroprevalence of
T.gondli infection among pregnant women and this were
motivated us to carry out this study to determine the
seroprevalence of T.gondii infection among pregnant
women in Atbara and ALdamer.

e) Objectives

i. General objectives
To determine the prevalence of T.gondii
infection among pregnant women in Atbara & ALdamer -
River Nile state.
ii. Specific objectives
- To detect the presence of T.gondii antibodies
(IgG,IgM) among pregnant women.
- To comparison betweenexposure to the risk factor
and acquiring of T.gondii infection.
- To know the age of infected pregnant woman.
- To comparison between Latex agglutination test
and ELISA test for diagnosis infection.

[1I. MATERIAL AND METHODS
a) Study design
This study was Cross sectional study.

b) Study area
The study performed in AlLdamer & Atbara
Towns, River Nile state.



c) Study period
From April to June 2017.

d) Study population
Pregnant womenfrom 18to 40 years old.

e) Inclusion Criteria

- Pregnant women were enrolled certified that to be
medically fit by the specialist physician and from
Atbara and ALdamer Towns.

- Age between 18-40 years.

- Didn’t Received blood.

- Didn’t Received organ.

) Exclusion criteria

- Doesn’t pregnant women.

- Pregnant women out of Range (18 40) years old.
- Received blood.

- Received organ.

g) Sample size

A total of 50 blood samples were drawn from
pregnant women who come to Atbara and AlLdamer
Hospitals. This figure was arrived at using the relation

_Z*XP(1-P)
" ERROR?
Where

N= Sample size, Constant set by convention
Z=1.96,

P= Previous study’s prevalence.

P = 92.5% (0.996). Error was calculated at 5% (0.05).
N= [1.962 X 0.996X (1-0.996)]/0.052

And Questionnaires were administered, completed and
returned for analysis.

h) Sample Collection
The blood samples were collected by
venipuncture using 5 ml syringe into plain containers.

i) Sample processing

Serum obtained by centrifugation of the blood
at 5000 rpm for 10 minute. Detection by Latex
Agglutination test. Then +ve Result Confirmation by
ELISA Test.

Firsty ~ sample  diagnosed  with  latex
agglutination test then confirm with ELISA. Total of 50
pregnant women were enroll in this test from Atbara
hospital, data collect by medical field. Take about 5 ml
of venous blood by disposable syringes under sterile
aseptic technique 2.5 ml in plain tube for latex
agglutination test and 2.5 ml also in plain tube for
confirming + ve result by detecting IgM and IgG Abs of
T.gondii.

j)  Principle of latex agglutination test
Latex agglutination is observed when sample
containing the specific antigen (or antibody) is mixed

with an antibody (or antigen). Which is coated in the
surface of latex particles.

The reaction between aparticular antigen and
an antibody results in visible clumping called
agglutination.

k) Principle of ELISA Test

Enzyme Linked Immunosorbent Assay Combine
the specificity of antibodies with the sensitivity of simple
enzyme assays, by using antibodies or antigens
coupled to an easily assayed enzyme. ELISAs can be
provide useful measurement of antigen or antibody
concentration.

) Study variables

- Presence of cats in the house

- History of abortion in family

- History of delivery

- Type of Delivery

- Educational level

- Raw meat and vegetable habit
- Qgestational period

- blood and organ transfusion

- Nature of home ground surface.

m) Ethical consideration

- Approval from EAEUEC (Elsheikh Abdallah Albadri
University Ethical Committee)

- The purpose and procedures involved in this study
were explained and written inform consent were
obtained from all participants. Blood were collected
with the consent of the volunteers

n) Data analysis
Statistical analysis of data was done by using
Statistical package for social science (SPSS).

IV. RESULT

Out of 50 samples of serum collected from
pregnant women in Atbara and ALdamer Hospitals and
screened by using latex agglutination test, the number
of positive cases was found to be (22.2%) Table (1)

Table 1: The number and percentage of positive cases
of toxoplasmosis

Sample size Positive
50 12(24%)

Negative
38(76%)

Table 2: Prevalence T. gondii antibodies(IgG & IgM)
among pregnant women

IgG frequency | Percentage%
positive 12 24%
Negative 38 76%

IgM
positive 9 18%
Negative 41 82%
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Table 3: Age of participants Table 5: Comparison between latex agglutination test

and ELISA test IgG & IgM

Age frequency Percentage
18-20 13 26% Toxoplasmosis latex ELISA IgG test
21-30 24 48% agglutination Positive | Negative
331-40 13 26% Positive 12 0
Negative 0 38

Table 4: Comparison between age and infection with

toxoplasmosis Toxoplasmosis latex ELISA IgM test

agglutination

Age group/years | Positive Negative Positive Negative
18-20 5 8 Positive 9 3
21-30 4 20 Negative 0 38
31-40 3 10

Bar Chart
20 ELISA IgG te
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. negative
15
-
c
>
o
O

15-20 21-30 31-40
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Figure 1: T. gondii IgG seroprevalence by age
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Figure 2: T. gondii IgM seroprevalence by age

V. DiscussioN, CONCLUSION AND
RECOMMENDATIONS

The current study is one of the few studies
carried out to explore the seroprevalence of T. gondii
infection among pregnant women in ALdamer and
Atbara Towns and further studies are required with large
sample size and various diagnostic methods.

REFERENCES REFERENCES REFERENCIAS

1. Zemene E, Yew halaw D, Abera S. Belay T, Samuel
A, zeynudin A. seroprevalence of T.gondii and
associated risk factors among pregnant women in
jimma town, south western Ethiopic. BMC infect dis
2012; 12: 12: 337.

2. Carter FS, Fleck DG, the incidence of T.gondii
antibodies in Sudanese Trans Rsoc Trop Med Hyg
1966; 60: 539-543.

3. Darde, ML; Ajzenberg, D; Smith, J (2011). "3-
population  structure and  epidemiology  of
toxoplasma  gondii in  Wess, LM; K.
Toxoplasmagondii: the model apicomplexan.
perspectives and methods. London: Academic
Press\Elsevier. pp. 49-80 .

4. Louis M Weiss, Kami Kim (2011).

5. Dubey, JP, Ferreira, LR, Martins, J, Jones, Jl
(october 2011). ‘"sporulation and survival of

®

10.

11.

12.

Toxoplasma gondiiococycts in different types of
commercial cat litter". The journal of parsitology.
97(5): 751-4 PMID21539466. doi:10.1645/GE-
2774.1.

Dubey, Jp(Jul2009). "History of the discovery of the
life cycle of Toxoplasma gondii.International Journal
of Parasitology. 97(5): 751-4. PMID21539466.
doi:10.1645/GE-2774.1.

Robert -Gangneux, Florence : Darde, Marie Laure
(2012). "Epidemiology and diagnostic strategies for
toxoplasmosis. Clinical Microbiology Reviews. 25(2):
264-296. PM(C3346298. PMID 22491772. doi:10.
1128\CMR.05013-11.

Louis M Weiss, Kami Kim (2011).

Remington Js.Mc lead R, Thulleiz P. Desmonts G
2006 toxoplasmosis. Chapter 31 in Js Rimington
and J Klein, eds. infectious disease of the fetus and
newborn infant (6"ed). WB saunder, Philadelphia
947-1092.

Montoya JG.L iesen Feldo 2004. Toxoplasmosis
lancet 363: 1965-1976.

Stray —Pedresen B. Toxoplasmosis in pregnancy.
Baillieres Clin Obstet Gynaecol 1993; 7(1): 107-37.
Hedman K, lappalanien M, Seppalal, Makela O,
recent primary toxoplasma infection indicated by
specific 1gG, J infected Did 1989, vol. 159
(Pg. 736-9).

© 2017 Global Journals Inc. (US)

Global Journal of Medical Resecarch (C) Volume XVII Issue I Version I E Year 2017



Global Journal of Medical Resecarch (C) Volume XVII Issue I Version I E Year 2017

13.

14.

15.

Thulliez P, Remington JS, Santoro F, Ovalque G,
Dharma S, Desmonts G, new agglutination test for
the diagnosis of acute and chronic toxoplasma
infection, pathology Biol, 1986, vol 34 (pg.173-7).
Jenum PA, Stray-pedresen B, Gundersen AG.
Improved diagnosis of primary toxoplasma gondii
infection in early pregnancy by determination
antitoxoplasma immunoglobulin - G activity J
Clinmicrobial, 1997, vol 35 (pg 172-7).

Kaboosi H, Faghih Nasiri A, Tabatabaie SS,
Golhasani-Keshtan F, Zaboli F. A comparative
serological study of toxoplasmosis in pregnant
women by CLIA and ELISA methods in Chalus City
Iran. Iran Red Crescent Med J 2014; 16: e15115.

© 2017 Global Journals Inc. (US)



N2 GLOBAL JOURNAL OF MEDICAL RESEARCH: C
Crmpammueny  \{[CROBIOLOGY AND PATHOLOGY
Volume 17 Issue 1 Version 1.0 Year 2017
Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4618 & Print ISSN: 0975-5888

Bovine Mastitis: Prevalence, Risk Factors and Isolation of
Streptoccocus Species from Small Holders Dairy Farms in and
Around Haramaya Town, Eastern Ethiopia

By Bayan Amin, Yosef Deneke & Nejash Abdela

Jimma University

Abstract- Mastitis is the most complex and costly disease of dairy cows occurring throughout the world
including Ethiopia. Streptococcal mastitis is the commonest and economically important. However,
mastitis caused by this species is not well investigated. A cross-sectional study was conducted from
November 2016 to April 2017 to determinethe prevalence of mastitis, associated risk factor and also to
isolate pathogenic streptococcus species from lactating dairy cows in and around Haramaya town,
Eastern Ethiopia. A total of 384 milking cows and 1536 quarters were examined, out of which 189 and 677
were CMT positive at cow and quarter level respectively. The overall prevalence 49.2% (189/384) at cow
level and 45.68% at quarter level were determined, respectively. Out this, 7.5%(29/384) were clinical
mastitis and 41.7% (160/384) were subclinical and 6.8%clinical and 38.86% sub-clinical were found to be
mastitis positive on CMT at cows and quarter level, respectively. Among total of 1536 quarters examined,
54 (3.5%) had blind teats. The age, lactation stage, parity and hygienic milking practice were found to
have significant (p<0.05) influence on the occurrence of mastitis.

Keywords: isolation, mastitis, prevalence, streptococcus species.

GJIMR-C Classification: NLMC Code: QW 4

BOVINE MASTITIS PREVALENCE, RISK FACTORS AND ISOLATION OF STREPTOCCOCUS SPECIES FROM SMALL HOLDERS DAIRY FARMS IN AND AROUND HARAMAYA TOWN, EASTERN ETHIOPIA

Strictly as per the compliance and regulations of:

© 2017. Bayan Amin, Yosef Deneke & Nejash Abdela. This is a research/review paper, distributed under the terms of the Creative
Commons Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/ licenses/by-nc/3.0/), permitting all non-
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Bovine Mastitis: Prevalence, Risk Factors and

Isolation of Streptoccocus Species from Small

Holders Dairy Farms in and Around Haramaya
Town, Eastern Ethiopia

Bayan Amin ¢, Yosef Deneke ° & Nejash Abdela °

Abstracts- Mastitis is the most complex and costly disease of
dairy cows occurring throughout the world including Ethiopia.
Streptococcal mastitis is the commonest and economically
important. However, mastitis caused by this species is not well
investigated. A cross-sectional study was conducted from
November 2016 to April 2017 to determinethe prevalence of
mastitis, associated risk factor and also to isolate pathogenic
streptococcus species from lactating dairy cows in and
around Haramaya town, Eastern Ethiopia. A total of 384
milking cows and 1536 quarters were examined, out of which
189 and 677 were CMT positive at cow and quarter level
respectively. The overall prevalence 49.2% (189/384) at cow
level and 45.68% at quarter level were determined,
respectively. Out this, 7.5%(29/384) were clinical mastitis and
41.7% (160/384) were subclinical and 6.8%clinical and 38.86%
sub-clinical were found to be mastitis positive on CMT at cows
and quarter level, respectively. Among total of 1536 quarters
examined, 54 (3.5%) had blind teats. The age, lactation stage,
parity and hygienic milking practice were found to have
significant (p<0.05) influence on the occurrence of mastitis.
The prevalence was relatively higher in old than adult and
young, in earlier and late lactation stage than mid lactation
stage, in cows with many calves than those with moderate
and few calves, as well as not wash pre and post milking
udder than pre milking and wash pre and post milking udder.
However, there was nostatistically significant difference
(p>0.05) among the risk factors, breed andaddress of
animals. 127CMT positive cows sample were bacteriological
examination. Out of 127 samples taken 49 (38.58%) samples
were positive for isolation of streptococcus species with 21
(16.5%) Strepfococcus agalactiae, 15(11.8%) Streptococceus.
uberis and 13(10.2%) Streptoccocus dysgalactiae were
identified.The study showed that mastitis is an important
problem and a serious threat for dairy industry in the study
area. Generally, the study forwarded to improved control of
mastitis in the area and hygienic milking practices important
tools of mastitis control in this area. Subclinical mastitis of
dairy cows in the area and hence warrants serious attention.
Keywords: isolation, mastitis, prevalence, streptococcus
species.
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[. INRODUCTION

— thiopia is believed to have the largest livestock
=== population in Africa. This livestock sector has
e DEEN  CONtributing considerable portion to the
economy of the country, and still promising to rally
round the economic development of the country. Cow
represents the biggest portion of cattle population of the
country (CSA 2016). Milk produced from these animals
provides an important dietary source for the majority of
rural as well as considerable number of the urban and
per-urban population. However; milk production often
does not satisfy the countries requirement (FAO, 2003).
Mastitis is the common and costly disease
causing loss in milk yield, treatmentcost, milk discarded,
and reduction in quality and quantity of milk produced
by a cow. Bacterial contamination of milk from affected
cows may render it unsuitable for human consumption
by causing food poisoning or interference with
manufacturing process or in rare cases, provides
mechanism of spread of disease to humans. Zoonotic
diseases potentially transmitted by raw cow milk include

brucellosis, leptospirosis, listeriosis, Q-Fever,
Staphylococcal food poisoning and tuberculosis
(Radostits et al., 2007).

By definition mastitis is inflammation of

mammary gland parenchyma which is caused by non -
infectious agents or microorganisms usually bacteria
that invade the udder, multiply and produce toxins which
are harmful to the mammary gland (Erskine, 20083,
Mekonnen et al., 2005), is classified as clinical and sub
clinical. Clinical mastitis is characterized mainly by
appearances of changes in the milk such as flakes and
clots and presence of signs of inflammation on the
mammary glands such as swelling, heat, pain, and
edema (Christos, 2011). Subclinical mastitis refers to
inflammation of the mammary gland in the absence of
visible gross lesion in the udder or its secretion with the
presence of pathogenic microorganisms and usually
high number of somatic cells in the milk (DACA, 2006),
milk production decreases, bacteria are present in the
secretion, and composition is altered (Blowy, 2010).
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Majority of microorganisms that are responsible
for mastitis and spoilage of milk are bacterial origin
include  Staphylococcus  aureus,  Streptococcus
agalactiae, Escherichia coli and Streptococcus uberisas
dominant and pathogenic (Mungube et al., 2005).
Streptococci are one among the major mastitis
pathogens which have a considerable impact on cow
health, milk quality and productivity (Mungube et al.,
2004). Streptococcus-agalactiae is causes contagious
mastitis, an obligated pathogen of the mammary gland,
which is transmitted directly among cows during milking
(NMC, 2004). It infects the gland cistern and ducts of the
mammary gland causing irritation; swelling and
subclinical mastitis (Hillerton and Berry, 2003). As a
result, S. agalactiae can spread widely within a herd,
causing immediate loss due to reduced milk vyield
(Zoccone, 2006).

Streptoccocu. dysgalactiae is described as
alpha hemolytic and associated only with IMI among the
environmental streptococci; S. dysgalactiae is one of the
most prevalent, which may infect mammary glands as
favorable conditions arise (Hillarto et al, 2005).
Streptoccocus. uberis is an important udder pathogen in
the modern dairy industry (Pullinger et al., 2006). The
severe economic impact caused by the high prevalence
of environmental streptococci in well managed dairy
herds (Leigh, 1999).

Mastitis is an important factor that limits dairy
production due to its heavy financial losses involved and
the existence of latent infections characteristics
(Lasagno et al., 2011). The control and prevention of
such important disease in the dairy sector require a
rigorous and systematic research on the status of the
disease. However, in some parts of Ethiopia, the
disease is insufficiently investigated and information
relating to its magnitude, distribution and risk factors is
scant.Moreover, many investigations on bovine mastitis
in Ethiopia focused on Staphylococcus aureus,
Escherichia coli, and rarely streptococcus. Despite
therecognition of streptococcal mastitis all over the
world (Lasagno et al., 2011), the information on bovine
streptococcal isolates from Ethiopia is scarce.
Therefore, the objectives of this study were to estimate
the prevalence of bovine mastitis, assess the risk factors
and also to isolate streptococcus species from lactating
dairy cows in and around Haramaya town.

II. MATERIAL AND METHOD

a) Study Area

The study was conducted in and around
Haramaya town, such as Haramaya townAdelleWaltaha,
Tuji-gabisa and Ifa- Oromiakebele at Haramaya district
of Eastern Hararghe,Oromia region. Haramaya district is
located in the Eastern Hararghe Zone of the Oromia
Region of Ethiopia, which are about 506 kilometers from
Addis Ababa and 12 kilometers far from the city of Harar
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and 35 kilometers from Dire Dawa and 5 kilometers from
Haramaya University at an altitude of 2047 meters above
sea level (m a.s.l) between latitude 9°24”"N and
longitude 42°01”E. The mean annual rainfall is 870 mm
with a range of 560 to 1260 mm and the mean maximum
and minimum temperatures are 23.4°C and 8.25°C,
respectively relative humidity of 68% (HADB 2016).
Small holder mixed farming system is the dominant
mode of production of the farmers in the area. The
district has about 76,336 cattle, 65,083 sheep, and
84,916 goats, 22,355 donkeys, 356 camels and 89,800
chickens. The area receives an average annual rain fall
of approximately 900 mm, with a bimodal distribution
pattern (PSE, 2015).

b) Study Population

The study populations were lactating cows of
small holder dairy farm which were breeds kept under
the semi-intensively husbandry practice and there
milking practice was by hand (manual). Lactatingcowsin
Haramayatown, Adele Waltaha, Ifa-Oromiya and Tuiji
Gabisa, were the animals included in the study. These
animals werekeptunder the semi-intensive management
system whereby cattle are grazed freely on pasture but
received supplementary feeds in the morning and
evening when they were milked and during last
pregnancy. All cows were hand milked twice daily, in the
morning and evening. The milk yield of the cows ranged
from (4-8 L) per day for cross breeds while (2-4L) for
local breeds.

c) Sample Size Determination

Across sectional study was conducted to
determine the prevalence of both clinical and subclinical
mastitis after a total 384 cow’s milk samples were
collected by simple random sampling from expected
prevalence is 50% CMT with the 95% confidence level
and desired precision of 5% wusing the formula

described by Thrusfield (2005).
n=196°x P.,(1-P,,) =384

d2

Where:

n= required sample size
Pexpe= expected prevalence
d? = desired absolute precision
z = 1.96

d) Sampling Strategy

A cross- sectional study was carried out to
determine bovine mastitis from November, 2016-April,
2017 conducted on simple random sampleselected
local and cross breed lactating dairy cows from selected
area in and around Haramaya town at cows level based
on udder inspection for clinical mastitis manifestations
and indirect test (California mastitis test) for sub clinical



mastitis, questioner survey for risk factor and milk
sample collection for microbial isolation.

e) Sampling Method

Sample collection was made to examine all
functional teats of each study animals and CMT positive
cases with relevant information about lactating cows in
the small dairy farm was gathered and the sample was
employed from CMT for the bacterial isolation.

) Questionnaire Survey

A semi-structured questionnaire was developed
and pretested, and all information relating to the study
objectives was recorded. Data collected include
address and Pertinent to cow-level factors, including
lactation dairy cows age, parity, lactation stage, breed
and milking practice where the owner of cows were
wash hand and udder before and after milking, wash
hand and udder before milking and wash hand only
before milking. Age of the animals was determined from
birth records and denttion characteristics and
categorized as young (>3 to 6 years), adults (>6 to 10
years), and old (>10) according to Jonsan(1999) who
classification of age depending dentition. Stage of
lactation was categorized as early (1 to 3" month), mid
(4™ to 6™ month), and late (7"" month to the beginning of
dry period). Parity was categorized as few with
(1-3 calves), moderate (4—6 calves) and many (7 and
above calves).

g) Clinical Inspection of the Udder

Each cow was clinically observed for the
manifestation of general clinical signs related to udder
and teats and presence of any gross abnormalities. The
udder was first examined visually and then through
palpation to detect possible fibrosis, inflammatory
swellings, visible injury, tick infestation, atrophy of the
tissue, and swelling of supra-mammary lymph nodes.
The size and consistency of mammary quarters were
inspected for the presence of any abnormalities, such
as disproportional symmetry, swelling, firmness, and
blindness. Viscosity and appearance of milk secretion
from each mammary quarter were examined for the
presence of clots, flakes, blood, and watery secretions.
The udder was also inspected for the presence of any
grossly visible injury on location, size, and nature injuries
the teats were part of the indicators for clinical mastitis
(Quinn et al., 2002).

h) Milk Sample Collection, Methods of Transportation
and Storage of Samples

The Californian mastitis reagent was used to
screen cows with sub clinical mastitis milk sample
collection was according to the procedures
recommended by national mastitis council (NMC, 1999).
The result of the test was indicated on the basis of gel
formation. The interpretation (grades) of the CMT was
evocated and the results graded as 0 for negative and
trace 1, 2 and 3, for positive (Quinn et al., 2002).

The milk sample was taken from cows, washing by
clean water and dry the teat by cotton and the teat were
wiped thoroughly with 75% ethyl alcohol and the first
stream (2-3) of milk from each quarter was discarded
and collected milk in the sterile milk collection bottle for
good collection of sample. After collection of the milk
sample, all samples were clearly labeled with the
appropriate identification of the cows, quarter using
permanent marker on the test tube and all samples were
transported with ice box to the laboratory without delay
and it were processed (Quinn et al., 2002). In the
laboratory, samples were cultured immediately or stored
at +4% in any case of delay (NMC, 2004). Analysis o f
specified samples was performed on isolation and
identification of pathogenic bacteria at Haramaya
University collage veterinary medicine laboratory in
microbiology laboratory.

i) Detection of sub-clinical Mastitis

Mastitis was detected using the California
Mastitis Test (CMT) and results of clinical inspection of
udder (Quinn et al, 1999). Grades of the CMT were
evaluated and the results graded as 0 for negative and1,
2 and 3 for positive (NMC 2004). Subclinical mastitis
was diagnosed based on CMT results and the nature of
coagulation and viscosity of the mixture, which show the
presence and severity of the infection, respectively
(Harmon 1994)

J)  Preparation of Culture Media, Culture and Bacterial
Isolation

i. Preparation of Culture Media

To prepare media for bacterial culture, the
manufacturer’s instructions was be followed, besides
few additional general points were included, all glass
wares used for the preparation of media were first
sterilized using appropriate equipment like autoclave,
hot air oven, the appropriate amount of dehydrated
media were weighed out of using sensitive balance and
the required amount of distilled water were added to the
powder media. Dehydrated media containing agar were
dissolved in heating mantle until it boil and frothy
appearance was settled (removed), then the media were
sterilized by autoclave at 121°C for 15 min holding time,
and cooled in water bath at 50°C before poured in to the
Petri dishes. Some media like blood agar and modified
Edward medium requires addition of blood after it is
cooled to 50°C since RBC are not tolerate higher
temperature, adapted from (Quinn et al., 2002). The
common media used during the study were blood agar,
MacConkey agar, modified Edward medium (Oxiod
England), Aesclinehydirolaysis media and Manitol salt
agar.

ii. Culture and Bacterial Isolation
After Milk samples were collected from all
quarter with clean and aseptically procedure for
microbiological culture and species identification,
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according to the procedures of the (NMC, 1999).
Culturing of milk sample collected from individual cows,
in search for mastitis producing organisms in standard
of examination for mastitis (Radostits et al., 2007). One
standard loop (0.01 ml) of milk sample was streaked
using the quadrant streaking method for each cows on
streptococcus selective agar of modified Edward
medium (Oxiod England) at around Bunsen burner to
reduce contamination. In case of refrigerated milk
samples, as bacteria might be concentrated in the
cream layer and held with in clumps of fat globules,
dispersion of fat and bacteria was accomplished by
warming the samples at 25 °C for 15 min before plating
on modified Edward medium agar the inoculated plates
were then incubated aerobically at 37 °C for 24 to 48
hrs.

Then the inoculated plates were examined from
24hr incubation to 48hrs for growth, morphological
features, such as colony size, shape, and color, and
hemolytic characteristic, the growth colonies on
selective media were sub-cultured on 7% sheep blood
agar (Oxoid, UK) for further investigation hemolytic types
and growth character. After pure colonies were
obtained, Gram stained smears were done for primary
identification of bacteria to genus level, such as Gram
reaction (Gram positive and Gram negative), and
cellular morphology (coccus or rods). Other primary
tests had done include catalase, oxidase and growth or
absence of growth on MacConkey agar (Oxoid, UK) and

the secondary biochemical tests such as, CAMP test
Aesculin hydirolaysis test, etc were done for bacterial
species identification. annex 3

k) Data Management and Analysis

The collected data were entered to Microsoft
office excel 2010 program and analyzed using SPSS
version 20. Descriptive statistics were used to
summarize the generated data on the rate which was
collected through, clinical inspection, CMT, isolation and
identification Streptococcus species. Prevalence of
mastitis related to specific risk factors was determined
as the proportion of affected cows out of the total
examined. Effects of specific variables (breed, hygienic
practice, age, parity, lactation stage, site, on prevalence
of mastitis were investigated using chi-square (X?) test.
Similarly, the variation in prevalence of mastitis-induced
blind quarters was assessed using the same statistical
method. A statistically significant association between
variables is considered to exist if the p value is < 0.05.

[1I. REsuLTs

A total 384 lactating cows were included in
thisstudy and 189 (49.2%) cows were found be positive
for mastitis on CMT. Out of 189 CMT positive cows,
29/384 (7.5%) clinical and160/384 (41.7%) sub- clinical
mastitis were found with statically significance difference
(p=0.000) table 1.

Table 1: Prevalence of clinical and sub-clinical Mastitis at cow’s level

Status No. examined cow CMT positive Prevalence X2 P-value
Sub clinical 384 160 41.66 % 384 0.000
Clinical 384 29 7.5%
Total 384 189 49.2%

a) Prevalence of Mastitis at Cows and Quarter Level

A total number of 384 lactating cows and 1536
quarter were included in this study. Out of which
189(49.2%) cows and 677(45.86%) quarter were be

found positive for mastitis on CMT. Out of this 29 (7.5%),
160 (41.7%) were clinical and sub-clinical mastitis at
cows level respectively and 6.8 % clinical and 38.86%
sub-clinical mastitis at quarter levels(table 2).

Table 2: Prevalence of mastitis at cows and quarter level using CMT

. . No. Clinical mastitis. Sub-clinical
Observation No. Examined o Prevalence o 2 -value
Positive No.% mastitis. No. (%) X P
Cows 384 189 49.2 29 (7.5) 160 (41.7) 384 0.000
Quarter 1482 677 45.68 101(6.8) 576 (38.86)

b) Quarter Prevalence of Mastitis using CMT

A total number of quarters (1536) of cow were
checked for the presence of gross abnormalities, 54
quarters were found to be blind teats and 1482 quarter

were using CMT screening test out of these 677
(45.68%) quarters were found to be positive mastitis on
CMT positive at quarter levels (table 3).

Table 3: Quarter prevalence of mastitis using California mastitis test

Quarter No. examined teat CMT positive quarter Frequency %
Rear right 372 174 46.77%
Rear left 368 167 45.38%
Front left 372 170 45.69%
Front right 370 166 44.86%
Total 1482 677 45.68%
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c) Proportion of Blind Teat

All functional quarter (1536) were examined. Out
of which 54 (3.5%) quarters which belongs to 42
lactating cows were found to be blind quarters. From
cows having blind quarters, 30/42 (71.4%) cows have
single blind quarter and 12/42 (28.57%) cows have

double blind quarters. With regard to the location of the
blind teats, 22.22%, 29.62%, 22.22%, and 25.92% were
found to be of the Rear Right (RR), Rear Left (RL), and
Front Left (FL), and Front Right (FR) position
respectively, (table 4).

Table 4: Proportion of blind teat

Blind teat N ined teat No. blind  No. Blind teat No. blind teat Proportion% of
Ind tea 0. éxamined tea teat Clinical Sub-clinical% blind teat
Rear Right 1536 12 4 8 22.22
Rear Left 1536 16 4 12 29.62
Front Left 1536 12 3 9 22.22
Front Right 1536 14 4 10 25.92

d) Risk factors associated with bovine mastitis

During the course of study on varies risk factors
associatedmastitis among those age, parity, lactation
stage, breed, milking hygienic practice and address of
animal for examine presence of mastitis at cow’s level.
The age, parity, lactation stage and milking hygienic
practice were found to be significantly (p<0.05)
associated with presence of mastitis. On another hand
breed and address did not significant effect (p>0.05) on
presence of mastitis (table 5).

There were significant differences in prevalence
between cows of different age categories. The highest
prevalence (66.6%) was found to be lactating cows at
old age (>10 years old) and followed adult cows with
age category between (6-10) years (51.6%), and the
lowest prevalence (42.5%) was recorded in young cows
at age category between (3-6) years old with significant

at (p=0.004).
Risk factors with lactation stage between
successive lactation stage were significant effect

(P=0.000) on the prevalence of mastitis. Higher
prevalence (64.3%) of mastitis was observed and
recorded in cows of earlier lactation stage between first
three months of lactation (1-3 month), followed by cows
in late lactation stage (7" month to the beginning of dry
period) (52.7%) and lowest prevalence (30.5%) was
recorded cows at middle lactation stage between
(8 month to 6 month) (table 5).

There was also statically significant difference in
prevalence between lactating cows at different parity

(P=0.003). The highest prevalence (729 %) was
recorded in cows which gave birth up to 7 and above
calves, followed by cows which gave birth or parity
number between 4-6 calves (51.6%) and the lower
prevalence (42.9%) was recorded in cows that gave
birth to 1-3 calves (table 5).

The effect of breed on the presence of bovine
mastitis at study area were revealed that breed with in
prevalence of subclinical and clinical mastitis did not
vary along with the breed of animal, but relatively higher
prevalence was seen in animals at local breed (56.6%)
and low in cross breed with prevalence of 43.9%. The
result of statistical analysis revealed no significant
difference (P > 0.05) among the breed animals
(table 5).

The milking hygienic practices of udder during
milking were significant effect with Presence of mastitis
(p=0.000). The highest were found the cows managed
under poor milking hygienic practice (no udder and
hand washing) (86.3%), followed the cows which wash
udder and hand before milking (33.9%) and lowest
prevalence (22.6%) were recorded cows at good milking
hygiene practice (wash before and after milking)
(table 5). The presence of mastitis with cows address
was also studied;but the result on statistical analysis
indicated were not significant difference (P > 0.05)
among different kebele in the study area (table 5).

Table 5: Prevalence of Bovine Mastitis with Different Risk Factor of lactating dairy cow

. No. No. ,

Risk factors ~ Category. g omined  Positive Prevalence % X P-value

Age Young 202 86 425
adult 122 63 51.6 11.162 0.004
Old 60 40 66.6

Breed Local 293 149 56.6 1.322 0.250
Cross 91 40 43.9

lactation stage  Early 115 74 64.3
Middle 108 33 30.5 27.464 0.000
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Late 161 85 52.7

Parity 1-3(few) 198 85 42.9
4-6(moderat) 149 77 51.6 11.847 0.003
=7(many 37 27 72.9

Milking Wash pre & post

hygienic milking 141 32 22.6

practice
Wash before 109 37 33.9
milking 137.079 0.000
Not wash at all 134 120 86.3
milking

Address Haramaya town 108 49 45.3
IfaOromiya 101 50 49.5
Adele Waltaha 86 42 48.8 1.440 0.696
TujiGebisa 89 48 53.9

Total 384 189 49.2

e) Bacterial Isolation and Identification

During the course of the study, a total of 127
milk samples were taken from 29 clinical cows and 98
sub-clinical mastitis cows were cultured on modified
Edward media. The growths of different streptococcus
species bacteria were observed. Prevalence isolation
and identification of major bacterial streptococcus
species were carried out on milk from all 29 clinical

cows and 98 random sample from sub-clinical mastitis
cows by using primary and secondary biochemical
tests. Result obtained from this study showed that out of
127 samples taken 49 (38.58%) sample were found to
be positive up on growth. Out of which 21 (16.5%),
Streptococcus agalactiae, 15 (11.8%) Streptococcus
uberis and 13 (10.2%) Streptoccocus dysgalactiae were
found to be identified species (table 6).

Table 6: Bacterial isolation and identification

Species identified Clinical Subclinical Proportion
Streptococcu, agalactiae 5 16 21(16.5%)
Streptoccocus, dysgalactiae 5 8 13(10.2%)
Streptococcus, uberis 2 13 15(11.8%)
Total 12 37 49(38.5%)

IV. DiIsCussiON

In the current study,a total of 1536 quarters and
384 lactating cows in and around Haramaya town east
Hararghe were investigated and overall prevalence of
mastitis 49.2% at cows levels were recorded. This result
was in agreement with (Sori et al., 2005), who reported
52.78% in and around Sebeta, 53.25% in Dire Dawa
town by Biniam et al., 2015 and 46.7% in Adama town
by Abera et al. (2013). Moreover, the present study was
agreed relative to the available reports from other
African countries such as 51.6% in Tanzania by
Karimuribo et al., 2009 and 51.8% in Rewanda by
Iraguha et al., 2015, but higher than previous study in
different parts our country such as findings of Jefar et
al., 2016 who reported 39.2% in dire dawa town eastern,
Ethiopia, Biffa et al., 2005) in Southern Ethiopia
(40.40%). Nevertheless, the current finding was lower
than findings of Mekibib et al., 2010 in Holeta town in
Central Ethiopia 71.05%, Birhanu et al., 2013 in Asella
Oromia regional state, South Eastern Ethiopia. The
variability in the prevalence could be suggested the
complexity of the disease which involves interaction of
several factors, mainly the difference in management of
the farms, husbandry system, environment, and factors
related to causative agent and host.
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In this study 7.5% were found to be clinically
positive formastitis up on udder inspection. It was similar
with the previous study in different areas in Ethiopia
such as 7.8% by Duguma et al., 2014 and 7.14% by
Tsegai (1997), both at Holleta area, Central Ethiopia and
in central high lands of Ethiopia 6.6% by Mungube et
al., 2004, bultlittle bet higher than the result of Kasech et
al., 2016 in Tullo District West Hararghe 5.2%, in central
Ethiopia 5%, by Nibret et al., 2012, and Benta and
Habtamu (2011) in Batu and its environments, Ethiopia
5.3% on prevalence of clinical mastitis. These variations
could be due to improper hygiene during udder
preparation and milking, lack post milking dipping of
teats and appropriate treatment. Risk factors which
influence the occurrence of clinical mastitis were
outlined as animal, pathogen, and environmental risk
factors, which could contribute in the discrepancies of
mastitis prevalence (Radostits et al., 2007).

Out of examined cows, 160/384 (41.7%) were
found to be positive forsub-clinical mastitis. This result
was in agreement with previous findings such as 40.6%
in Batuand its surroundings (Benta and Habtamu 2011)
and 43% at Areka town by Gebremichael et al., 2013),
and higher than 33.8% around Holeta area by Girma.
(2010), 10.6% in Tullo District West Hararghe by Kasech
et al. (2016), but lower than findings such as 51.8% in



eastern Hararghe area by Tesfaheywet and Abera
(2017) and 55.1% in Addis Ababa Zeryehun et al.
(2013). The present study revealed higher prevalence of
subclinical mastitis compared to clinical mastitis. Other
studies shared similar observations Sori et al., 2011,
Zeryehun et al., 2013. High prevalence of sub-clinical
mastitis were observed in our case could be due to the
infected animal shows no obvious clinical sign and
secrets apparently “normal” milk, lack of regular mastitis
screening test such as CMT, lack of dry cow therapy
and lack of awareness.

In the current study 45.68% of quarter was
found to be positive for mastitis at quarter levels with
6.8% clinical and 38.86% sub-clinical. This result cross
agreed with 47.52% at Sebeta Town by Belay (2011)
and Mekibib et al., 2010, who reported an overall
prevalence of 44.9% around Holeta town. This result little
bet closed with 5.2% and 42.7% Around Addis Ababa by
Zeryehun et al., 2013, 10.7% and 46.4%, in Eastern
Hararghe Zone by Tesfaheywet and Abera (2017). This
result not in agreement with 18.91% and 81.08% in Dire
Dawa City, Eastern Ethiopia by Jafer et al., 2016 and
higher than reports made over as such as prevalence of
35.25% in Pakistan by Bachaya et al., 2011 and 27.57%
in Germany by Fadlelmoula et al. (2007). The difference
may be due to greater experience in drying off, the
potential effect of level of milking hygiene and
cleanness, and the application of sanitary measures.

The study result revealed statistical significant
association of prevalence of mastitis with the age,
lactation stage, parity and milking hygiene practice of
lactating cows. The present result was coincides with
previous study that state increasing age, lactation stage,
parity and poor management as the risk of mastitis
(Dego and Tareke, 2003) and Nibret et al., 2011). The
association of age with positivity for mastitis was found
to be statistically significant (P<0.05) and high
prevalence of mastitis was recorded in old cows. This
finding was found to be similarl with previous finding of
Girma (2010) in Holeta area and Bitew et al., 2010
around Bahir Dar area. The higher prevalence in older
cows in the present study might be that older cows have
largest teats and more relaxed sphincter muscles that
render ease of accessibilty and establishment of
infectious agent in the cows’ udder (Radostitis et al.,
2007). The association of parity with positivity for
mastitis was found to be statistically significant
(P<0.05). This finding was comparable with the
previous reports (Tamirat, 2007; Mekibib et al., 2010;
Haftu et al., 2012). This might be due to the increased
opportunity of infection with time and the prolonged
duration of infection, especially in a herd without mastitis
control program (Radostits et al.,, 2007) and cows
having greater than 5calves were more affected than
those with fewer and moderate calves (Zeryehun et al.,
2013).

The relationship between the prevalence of
mastitis on different lactation stage was studied, the
result showed significantly higher infection (p<0.05) in
cow with early (63.3%) and late lactation (52.7%) than
cow with mid (30.5%) lactation stage. This result was
agreed with G/mechael et al., (2013) and Biffa et al.,
(2005) who reported lactation stage had significant
effect on the prevalence of mastitis in Ethiopia. Early
stage and the late stage of lactation were the most
susceptible stages. The mid lactation was lower. This
could be due to the delayed diapedesis of neutrophils to
mammary gland in recently calved cow and at late
lactation there is decrement of neutrophil concentration
when the cows reach to dry off (Workineh et al., 2002)
and increased oxidative stress and reduced antioxidant
defense mechanisms during early lactation (Sharmal et
al., 2011). Moreover, absence of dry cow therapy regime
could possibly be among the major factors contributing
to higher prevalence at early lactation (Green et al.,
2008), the high rates of new infection following drying off
may be associated with the lack of flushing action of
milking (Biffa et al., 2005).

The current study showed that the effect of
milking hygienic practice was statistically significant
difference (p<0.05) on the prevalence of bovine mastitis
and infection rate was high in cows which not washed
udder pre and post milking was (86.3%), followed by
wash pre milking only 33.9% and lowest which wash pre
and post milking 22.6%. The current study cross
checked with previous findings (Lakew et al., 2009,
Junaidu et al., 2011) both were reported that Cows at
farms with poor milking hygiene standard are severely
affected than those with good milking hygiene practices.
The absence of udder washing, increased exposure and
transmission of pathogens during milking (Kivaria et al.,
2004), Whereas under Ethiopian conditions most of
households use hand milking and washing hands,
udder and teats before milking are not practiced, this
could predispose dairy cows for pathogens (Bedane et
al., 2012).

This current study showed that out of the
127 samples taken and growth 49/127 (38.5%) were
found be positive for cultural isolation of streptococcus
species. This result agreed with that of Bryson and
Thomson 1990 at Bulawayo found to be 37% and 38%
respectively and comparable with that of the report of
Atyabi et al., 2006 at farms around Tehran (33.54%), but
higher than previous study such as 29.03% by Ayano et
al., 2013 in holeta town, 27.7% by Yohanis (2013), in
walaytasodo southern Ethiopia and Hawari and Al-
dabbas (2008), who reported 26.2% of Streptococcus
species in Jordan.

However this study was much higher than the
reports of Bitew et al., 2010 at Bahir Dar 13.9% and Sori
et al.,, 2005 in and around Sebeta (3.73%) and the
present findings was lower than that of reported by
Tolassa (1987) and Okeke et al. (2005), who found
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Streptococcus species to be 53.55%, and 80.95% in
dairy cows respectively. The relatively high isolation of
this organism in this study may due to poor milking time
hygiene, absence of post milking teat dipping, lack of
proper treatment for clinically infected animals and lack
of use of dry period therapy.

Streptococci  species isolated as mastitis
pathogens in this study showed the species S.
agalactiae (16.5%) and S. dysgalactiae (10.2%) and S.
uberis (11.8%). The present result on bacteria isolated
S.agalactiae was most commonly isolated in clinical and
sub clinical case of mastitis in this study case with
(16.5%) of all isolate. The high level isolation in this
study is related with the findings at different part of
Ethiopia Such as 17.8% by Yohanis and Molla (2013) in
and around walaita sodo, 15% by Tadesse et al.
(2014), Holeta area and 18.31% by Fufa et al. (2013)
and higher than 12.2% by Duguma et al., 2013, but
much higher than reported by Lake et al. (2009) and
Bitew et al. (2010) who reported 4 and 8.8%,
respectively, but also current findings was lower than
that of Bishi (1998) who reported higher isolation rate
(27%) for S. agalactiae. The reason for the higher
isolation rate of this organism is the wide ecological
distribution inside the mammary gland. In area where
hand milking and improper use of drug is practiced to
treat the mastitis cases, lack pre and post milking wash
and teat dip, lack of dry cow’s therapyand an adequate
treatment clinical case. Its domination has been
reported by many research scholars. S. agalactiae is
adapted to survive in the udder an obligate agent of the
mammary gland, S. agalactiae is a contagious cause of
mastitis within a herd, sources of contagious mastitis
are infected cows and transmission is from cow to cow,
mainly at milking time through milking equipment, the
milker's hands and contaminated wash cloths
(Zoccone, 2006).

The present result indicated S. dysgalactiae
isolated from milk sample (10.2) was similar with the
previous findings of Ayano et al., 2013 who reported
10.6% atholota district. However, this finding was found
to be higher when compared with Yohannis and Molla
(2013), who reported 8.9% in and around walaitasodo,
7.2% by Duguma et al., (2013), 5.6% by Kerro and
Tareke (2003) and 0.5% by Bishi (1998), but lower than
that of G/Michael et al., 2013 who reported 24%
S.dysgactiae in and around ereka town. S. dysgalactiae
are contagious pathogens were higher isolates in
current study area might be due to lack of inter-cow
hand washing and disinfection in the milking area
andcontaminations of milkers’ hands were spread of
mastitis the present study agreed with previous study
that spread of S. dysgalactiae between cows within dairy
herds may occur directly or by way of the milking
machine or environment (Younis et al., 2005).

Present study showed that Streptoccocus
uberis (11.8%) was isolated which was in agreement

© 2017 Global Journals Inc. (US)

with Ayano et al., 2013 who reported 12.1% at holeta
district, but much higher than 4.23% by Kerro and
Tareke (2003), 1.48% by Almaw et al., 2009 in and
around bahirdar and (6.53%), by Mekebib et al. (2009)
but lower than that of Zerihun (1996) and Igbal et al.
(2004) who reported in in Addis Ababa and Pakistan,
27% and  49.98%, respectively. Environmental
streptococci may be due to poor housing facilities which
predispose to the accumulation of feces on cows which
could increase the rate of exposure of the teats and
udder to the pathogens, not use dry cloth during
milking, wash hand and material by common water, lack
of dry therapy and improper of milking. This finding in
line with many researches who reported s. uberis
environmental factor during milking process, between
milking, during the dry period and prior to parturition in
first-lactation heifers and other environmental risk factor
is housing and management practices such as
contamination of bedding materials and exposure of
teats to environmental streptococci (Hillarto et al., 2005).

V. CONCLUSION

The present study indicated overall prevalence
of 49.2% which was a major health problem of dairy
cows in the study area and undoubtedly would have an
adverse effect on productivity of dairy industry.
Relatively high prevalence of subclinical mastitis in dairy
cattle of the study area due to lack of strategic control
measures against the disease, lack of proper attention
to health of the mammary glands, Lack of maintenance
of strict hygiene and good sanitary environment
contributory factors in the cause of clinical and
subclinical mastitis. The major Streptoccocus species
isolated was mainly Strepotoccocu agalactiae. Since the
bacteria isolated from cows’ milk samples was cause of
both contagious and environmental mastitis the farmers
should ensure strict personal hygiene and that of
animals and sanitary condition of the farms should be
improved and regular screening for the detection of
subclinical mastitis should also be practiced.
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)- OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
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We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .

XIX



®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

¢  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e |f well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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