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Giant Cell Carcinoma of Lung with Aberrant Cytoplasmic Localization 
of P63 Protein 

 By Cyrus Parsa, Robert Orlando, Parham Naghdechi & Navneet K Singh 
 Western University of Health Sciences, Pomona, United States                                                                                     

Abstract- Giant Cell Carcinoma is a rare, aggressive type of lung malignancy and very few cases 
have been extensively studied and reported to date. Because of its rare occurrence, this 
neoplasm is often not included in the classifications of usual lung cancers. It is considered by 
some as a variant of undifferentiated large cell carcinoma. Giant cells have, however, been found 
to occur in different types of lung cancers and their presence in any histologic type is associated 
with a significantly worse outcome. We present a non-smoking female who was diagnosed with 
lung adenocarcinoma composed of many giant cells showing cytoplasmic expression of p63 
protein. Admitting imaging studies revealed metastases to liver, lymph nodes and the pelvic 
region. Due to the rarity of this cancer, the diagnosis as well as therapeutic and prognostic 
features of giant cell carcinoma is often overlooked.   

Keywords: giant cell carcinoma, aberrant p63, lung carcinoma. 
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Giant Cell Carcinoma of Lung with Aberrant 
Cytoplasmic Localization of P63 Protein 

Cyrus Parsa α, Robert Orlando σ, Parham Naghdechi ρ & Navneet K Singh Ѡ 

Abstract- Giant Cell Carcinoma is a rare, aggressive type of 
lung malignancy and very few cases have been extensively 
studied and reported to date.  Because of its rare occurrence, 
this neoplasm is often not included in the classifications of 
usual lung cancers.  It is considered by some as a variant of 
undifferentiated large cell carcinoma. Giant cells have, 
however, been found to occur in different types of lung 
cancers and their presence in any histologic type is associated 
with a significantly worse outcome. We present a non-smoking 
female who was diagnosed with lung adenocarcinoma 
composed of many giant cells showing cytoplasmic 
expression of p63 protein. Admitting imaging studies revealed 
metastases to liver, lymph nodes and the pelvic region. Due to 
the rarity of this cancer, the diagnosis as well as therapeutic 
and prognostic features of giant cell carcinoma is often 
overlooked. This neoplasm has been shown to have dismal 
response to chemotherapy when compared to other non-small 
cell lung carcinomas. Cytoplasmic localization of p63, only 
rarely described, is also associated with poor patient survival.  
Keywords: giant cell carcinoma, aberrant p63, lung 
carcinoma. 

I. Case Presentation 

 59 year-old non-smoking female presented to the 
Emergency Department with worsening fever of 
one day duration reaching up to 102˚F 

associated with hemoptysis, mild shortness of breath 
and hematochezia. She complained of upper abdominal 
and epigastric pain, which was worse with coughing, 
dull, burning and radiating to the back. She also 
complained of nausea but denied vomiting, diarrhea, 
and melena.  

Physical examination revealed a well-
developed, well-nourished female in no acute distress. 
The patient’s vital signs were as follows: temperature, 
99°Fahrenheit, pulse of 103/minute, blood pressure of 
110/79 mmHg, respiratory rate of 18/minute and O2 
saturation of 97% on room air. On auscultation of the 
chest, there were diminished breath sounds throughout 
the left lung field. Right lung was clear to auscultation. 
There were no other significant abnormal findings on 
further physical examination.  
 
 
 

 
 

   
 

  
  

Significant laboratory findings included 
leukocytosis of 15.0 x 103/μL with band neutrophils of 
31%, hemoglobin of 9.3 g/dL and albumin of 1.5 g/dL.  
The latter finding was later attributed to a colonos- 
copyically diagnosed inflammatory bowel disease (IBD). 
Chest X-ray showed a consolidation at the left lung base 
and an infiltrate in the left mid-lung. 

The clinical impression on admission was, 
“post-obstructive pneumonia likely secondary to a lung 
mass and anemia of chronic disease.” 

 Upon admission, the patient received 2 units of 
packed red blood cells and was started on antibiotics 
for suspected pneumonia and on metronidazole for her 
colitis, which started to improve her hematochezia. 

High resolution CT of the chest with contrast 
showed a large left pneumothorax and a left lower lobe 
cavitary lesion with fluid level and surrounding infiltration 
(figure 1) “of uncertain etiology, possibly carcinoma or 
infectious process such as tuberculosis”.  A subsequent 
abdominal CT revealed multiple lesions in the liver and a 
complex lesion in the left pelvis measuring 3.4 x 3.6 cm, 
which was considered to represent a necrotic lymph 
node or left adnexal mass. There was diffuse thickening 
of the wall of the distal descending and sigmoid colon, 
suggestive of IBD.  
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Figure 1
 
:
 
CT of the chest (with contrast) showed prominent cavitary lesion in the left lower lobe of lung,  possibly a 

neoplasm or granulomatous disease

Core needle biopsies of the lung lesion showed 
irregular cords and sheets of loosely cohesive malignant 
neoplastic cells with markedly pleomorphic bizarre 
nuclei, prominent nucleoli, and abundant faintly 
eosinophilic cytoplasm (figures 2 and 3). The scant 
supporting stroma was sprinkled with moderate 
numbers of mononuclear inflammatory cells 
accompanied by occasional eosinophils. There were 
extensive areas of tumor necrosis.

 

The neoplastic cells showed an 
immunohistochemical staining pattern characteristic of 
primary lung adenocarcinomas, i.e. positive for  CEA(p), 
CK7 (figure 4), TTF-1 (figure 5), and  focally for napsin-A 
(figure   6).  There was nonspecific weakly positive 
staining for Hepar-1 and focally weak positive staining 
for S-100.  The neoplastic cells stained negative for CK- 

chromogranin, PAX-8, AFP, and p63 (nuclear).  The
 

latter, essential in the differentiation of stratified 
squamous epithelia, is a common nuclear marker used 
in the diagnosis of squamous cell carcinomas. There 
was however aberrant strong p63 cytoplasmic 
expression by the tumor cells (figure 7) of our patient. 

 

The immunehistochemical pattern and the light 
microscopic features described supported the 
diagnosis of poorly differentiated adenocarcinoma, large 
cell (pleomorphic giant cell) type. Molecular analysis of 
EGFR mutation was negative and FISH analysis of ALK 
gene showed no evidence of gene re-arrangement. 
However, 20% of the cells showed 1 or more additional 
fusion signals for ALK DNA sequence located at the 2p; 
likely representing an aneuploidy population with extra 
copies of chromosome 2/2p ALK region. 
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Figure 3 : Higher power of the lesion shows many malignant neoplastic giant cells



                                                                                        

 

 
 Figure 5 :

 

Thyroid transcription factor-1 (TTF-1): positive nuclear staining, a sensitive marker for primary 
adenocarcinomas of lung
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Figure 4 : Immunohistochemical stain for cytokeratin-7 (CK-7) shows characteristic cytoplasmic staining

                                                                                       

Figure 6 : Napsin A: focal positive cytoplasmic staining, a specific marker for primary adenocarcinomas of lung



 

 

 

Figure 7

 

:

 

Aberrant cytoplasmic staining of the neoplastic cells by p63

 

Due to the advanced stage of her metastatic 
lung cancer involving the liver, lymph nodes and pelvic 
area, oncology recommendation offered only supportive 
and palliative follow-up chemotherapy on an outpatient 
basis. However, before discharge, the patient expressed 
interest in hospice, although she would still follow up 
with oncology regarding the prognosis of her metastatic 
carcinoma. The patient was treated with IV Albumin 
during the course of her hospitalization for 
hypoalbuminemia and was started on mesalamine for 
her colitis before being discharged on prednisone.

 

II.

 

Discussion

 

Large cell carcinomas are peripherally located 
tumors, which are defined as poorly differentiated 
carcinomas of the lung composed of larger malignant 
neoplastic cells without histomorphologic evidence of 
squamous, glandular, or neuroendocrine differentiation1. 
These tumors usually consist of sheets of large 
malignant cells, often with associated necrosis.  Four 
variants of undifferentiated large cell carcinoma have 
been described: giant cell carcinoma, lymphoepithe-

 

lioma-like

 

carcinoma, large cell neuroendocrine 
carcinoma and non-small cell carcinoma with 
neuroendocrine features9. 

 
 

The

 

term giant cell carcinoma is restricted to 
tumors in which multinucleated giant cells (greater than 
40 microns) make up at least 10 percent of the 
neoplastic population1. The tumor cells alternate with 
mononuclear forms in a solid fashion, usually with a 
heavy neutrophilic infiltration and peripheral 
leukocytosis. This tumor comprises 1-5% of all lung 
cancers4. Most tumors are quite extensive at diagnosis. 
The presence of tumor giant cells in any histologic type 
is significantly associated with a worse outcome. 

 

Giant tumor cells have been found to occur in 
different types of primary lung cancers as well as 
primary sarcomas, pleural mesotheliomas, pulmonary 
choriocarcinomas and metastatic tumors.  Giant cells 
can also be found in many lung tumors after irradiation.  

Immunohistochemical staining profile and clinical history 
are helpful in these differential diagnostic 
considerations. Other helpful features, cited by some 
authors, include the presence of neutrophils and large 
pleomorphic phagocytic cells engulfing the neutrophils4.  

 

There has been mixed opinions in the sliterature 
as to whether giant cell carcinoma is an entity unto itself 
or a dedifferentiated adenocarcinoma. Addis et al., 
suggested that giant cell carcinoma arises by a process 
of dedifferentiation with eventual loss of epithelial 
markers showing unique ultrastructural features that 
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support a diagnosis of giant cell carcinoma as a 
separate entity 5. 

Wang et al. described several features specific 
to giant cell carcinoma in their study. Giant cell 
carcinomas were characterized by concentric whorls of 
fine fibrils. There was an abundance of mitochondria 
recorded, which may represent the high degree of 
activity of giant tumor cells. The tumor cells in giant cell 
carcinoma lack the well developed Golgi apparatus as 
seen in usual types of adenocarcinomas. Also, they lack 
dense bodies, usually seen in brochioloalveolar 
carcinomas. The cytoplasmic fibrils, frequently 
associated with desmosomes in squamous cell 
carcinomas, are found in lesser quantity in giant cell 
carcinomas6. On the other hand, Attanoos et al.2   
suggested that giant cell carcinoma of the lung does not 
appear to be a distinct entity, instead, a morphological 
phenotype expressed by a heterogenous set of tumors. 
They suggested that the term Giant Cell Carcinoma 
should not be used for any carcinoma with an 
abundance of giant tumor cells, instead, terms such as 
“pleomorphic” or “anaplastic” describe tumors that have 
no specific differentiation pattern but display a variety of 
morphological features such as giant cell formation, 
clear cells or spindle cells. 

Nevertheless, carcinomas of the lung with giant 
cells are characterized as having a more aggressive 
course compared to the common types of non-smoker 
associated lung carcinomas.  Multiple ribosomes, poorly 
developed Golgi apparatus, and the poor aggregation 



 
 

 

 

 

rapidly advancing nature of these tumors. These tumors 
characteristically present with early distant metastases,  
short survival times, and worse overall outcomes4. 

There have been several studies on the efficacy 
of surgical resection and chemotherapy for advanced 
pleomorphic carcinomas. Yuki et al.8

 

followed patients 
with pulmonary pleomorphic carcinoma who had 
undergone early surgical resection. Patients without 
lymph node metastases, pN0, frequently manifested 
vascular invasion supporting the aggressive nature of 
the tumor. The five year overall survival rate and the 
disease free survival was 39.2% and 47.1% respectively.  
Patients with pN1/N2 disease had a significantly worse 
outcome than patients with pN0 disease. The recurrence 
within 6 months after resection was found in 50% of 
patient and the median survival time after initial relapse 
was 2.6 months. Hong et al.7

 

reported on the clinical 
course of patients undergoing palliative chemotherapy 
with advanced pulmonary pleomorphic carcinoma. The 
median overall survival time from the initiation of the 
chemotherapy was eight months with the median follow-
up of 26 months. 

 

Lung adenocarcinomas with giant cell features 
are aggressive tumors which have not been found to be 
responsive to surgical resection or chemotherapy due to 
the early advance stage of these tumors at presentation. 
Our patient presented in an advanced stage with early 
metastasis to the liver, lymph nodes and the pelvic area 
and was thus not a suitable candidate for surgical 
resection and chemotherapy. Furthermore, aberrant 
cytoplasmic localization of p63, evident in our patient, 
was reported in one study to represent an unfavorable 
prognostic feature associated with poor patient survival 
in lung adenocarcinomas10.  Additionally, absence of 
EGFR mutation and ALK gene re-arrangement 
precluded any attempt at targeted therapeutic regimens. 
There has been limited research on the pathogenesis of 
adenocarcinomas with giant cell features due to its 
rarity. Future studies should further investigate and 
evaluate the molecular pathogenesis of these tumors in 
order to gain insight regarding an approach to 
development of efficacious targeted treatment 
modalities. 
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Pathological and Serum Biochemical Study of 
Liver Fluke Infection in Ruminants Slaughtered 
at ELFORA Export Abattoir, Bishoftu, Ethiopia 

    

Abstract- A cross sectional study was conducted from 
September 2013 to July 2014 on a total of 284 ruminants (77 
cattle, 99 sheep and 108 goats) to assess pathological and 
biochemical changes on liver infected with fluke at ELFORA 
export abattoir in Bishoftu, Ethiopia. Liver and blood samples 
of the same animals were collected using systematic random 
sampling. Gross and histopathological lesions and serum 
biochemical alterations were assessed. On the basis of gross 
pathological examination study animals were grouped into 
three: group-A (78.87%) showed no fasciola spp. and no 
visible gross lesion (taken as control groups), group-B 
(12.32%) confirmed with fasciola and fasciola indicative lesion 
and, group-C (8.80%) were co-infected (fasciola presence, 
fasciola indicative lesion and other lesions).  The gross lesions 
in fasciola positive livers include firm, enlarged livers with 
tense capsule, haemorrhagic spots, multi focal nodules and 
enlarged hepatic lymph nodes. The bile ducts were thickened 
and distended with adult fluke especially in chronic cases. 
Frequently observed histologic lesions were, hepatic portal 
fibrosis with large amount of fibrin in the portal area, 
hepatocytes degeneration, fatty changes and periportal 
necrosis. Fibrous connective tissue of various amount with, 
fibroblasts and infiltration of mononuclear cells, in particular 
lymphocytes were common lesions in tracts migrated by 
parasites; biliary cirrhosis with fibrous connective tissue and 
with epithelial hyperplasia were also observed. Eosinophilic 
hepatitis, talengechtasis and hepatocytes degeneration and 
necrosis were lesions in the parenchyma. Activity of serum 
ALT and AST were higher in cases of acute parenchymal 
lesions like eosinophilic hepatitis and necrosis, while ALP was 
significantly elevated with fibrosis and cirrhosis. The findings of 
the present study indicated that serum biochemical changes 
were consistent with pathological lesions; hence serum 
biochemical analysis could be used with other tests in 
diagnosis of ruminant fasciolosis. However, additional studies 
would be needed to establish association between serum 
biochemical and pathological changes with ruminants’ liver 
fluke infection.  
Keywords: ELFORA-abattoir, serum biochemicals, liver, 
liver fluke, pathological changes, ruminant, bishoftu, 
ethiopia.  
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I. Introduction 

iver fluke infection caused Fasciola hepatica and 
F.gigantica remains economically significant 
parasite of livestock and is emerging zoonotic 

infection. It causes morbidity and mortality in most 
mammalian species and by far important in sheep and 
cattle (Hodzic et al., 2013). A study conducted by Keyyu 
et al. (2006), reported up to 100% liver condemnation 
rates in slaughter slabs in Iringa region in Tanzania in 
cattle. In Ethiopia the prevalence of fasciolosis is as high 
as 83.08% (Mulualem, 1998) in cattle, 62.7% (Zeleke et 
al., 2013) in sheep and 17.2 % (Sirajudin et al., 2012) in 
goats. The variation in climato-ecological conditions 
such as altitude, rainfall and temperature, and livestock 
management system influences the prevalence of 
fasciolosis together with survival and distribution of the 
parasites as well as their intermediate host (snails).  

Clinical examination of the Fasciola infected 
animal showed pale visible mucous membrane or 
anemia (Radostits et al., 2000). On post mortem fasciola 
infected liver is an irregular outline, and pale and firm. 
According to Talukder et al. (2010), gross pathology of 
chronic fasciolosis is characterized by reduced in size of 
the organ and thickened bile ducts. Several types of 
fibrosis such as post necrotic scarring, ischemic fibrosis 
and peribiliary fibrosis may also present (Steyl, 2009). In 
cattle calcification of bile ducts, enlargement of the 
gallbladder and aberrant migration of flukes are more 
common. Fluke eggs may sometimes stimulate a 
granuloma-like reaction with obliteration of the affected 
bile ducts. Histopathologically, infiltration of fibroblasts 
admixed with lymphocytes and few mononuclear cells in 
the area previously migrated by young flukes are 
appreciated. Mature flukes cause necrosis and 
ulceration of the epithelium and severe hyperplasia of 
the epithelial layer. 

Acute fasciolosis is associated with immature 
flukes migrating through the liver parenchyma and 
create migratory tracts. In this, grossly the liver is 
enlarged and haemorrhagic with fibrinous to fibrous 
exudates on the capsular surface. Numerous 
haemorrhagic spots and focal necrosis are found on the 
cut surface of liver parenchyma. The migratory tracts 
from direct trauma of this parasite is grossly seen as 
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scarring and granulation(Affroze et al., 2013).  
Histopathologically migratory tracts created by immature 
flukes migrating through the liver parenchyma are seen 
as necrotic tracts (Steyl, 

 
2009). 

 The lesions in the liver are only partially a result 
of mechanical action of liver fluke, because the injury of 
the liver can be induced by parasites excretory 
products, decomposed products of parasites, bile and 
hepatic tissue. Hence serum biochemical tests including 
serum liver enzymes are also helpful to assess the 
severity of hepatocellular injury and to monitor the 
progress of the disease in ruminants (Lee et al., 2005). 
Serum biochemical analysis also used to evaluate the 
degree of cholestasis and synthesizing capacity of the 
liver (Hodzic

 
et al., 2013). Therefore,

 
the objectives

 
of 

this study were to
 
assess pathological changes

 
of the 

liver, gall bladder and hepatic lymph nodes; to 
evaluate

 
serum biochemical changes associated with 

liver fluke infection, and to establish association 
between serum biochemical parameters and 
pathological changes of the ruminants

 
liver. 

II.
 

Materials and Methods
 a)

 
Study Area 

 The study was conducted from September 2013 
to July 2014 at ELFORA export abattoir. Currently the 
abattoir is one of the most facilitated modern export 
abattoirs in Ethiopia and is exporting meat of small 
ruminants though cattle are slaughtered for local market. 
During the study on average 400 and 500 sheep and 
goats respectively, were slaughtered at this abattoir per 
day. On the other hand, on average 70-85 cattle were 
slaughtered per week based on local market needs. The 
ruminant animals slaughtered at the abattoir were 
purchased from different zones of the country 
particularly Borana, Arsi, Bale, Gondar, Jimma and 
some parts of SNNP region. Therefore, animals were 
encountered different ecological areas and 
management conditions at their origin. 

 b)
 

Study Design and
 
Study animals 

 A cross-sectional study was conducted on 
systematically selected local breeds of apparently 
healthy cattle, sheep and goats destined for slaughter. 
The study animals were only males of different body 
condition and age groups, and they were transported to 
the abattoir by vehicles.

 i.
 

Sample size determination
 The sample size was determined by the formula 

described by Thrusfield (2005),
 
at 95% confidence level 

and 5% precision, and considering the previous 
combined prevalence of 12.37% ruminant fasciolosis at 
ELFORA export abattoir (Meskerem, 2006); accordingly, 
the total sample size would be 167. However, to 
maximize the precision the sample size was increased 
by 1.7 folds and a total of 284 ruminants (77 cattle, 99 
sheep and 108 goats)

 

were included.

 ii.

 

Sampling Method and procedures

 
Animals were included in the study using 

systematic random sampling method where only the first 
animal was chosen randomly. After such selection 
animals were grouped in to young and adult according 
to Gatenby (1991), Steele (1996) and Johnson (1998) 
and moderate and excellent body condition scores 
(Belina et al., 2012). Then blood sample was taken 
during ante mortem and livers of the same animals were 
appropriately inspected for presence of fasciola spp. 
and gross liver pathology after slaughter. After slaughter 
animals were clustered in to three groups based on 
presence of liver fluke and gross liver lesions: group-
A/control (no liver fluke and no visible gross lesion), 
group-B/only affected by fasciola

 

(fasciola presence and 
fasciola indicative lesion) and, group-C/ co-infection 
(fasciola presence and fasciola indicative lesions 
together with other lesions). Livers showing absence of 
fasciola spp. and fasciola indicative lesion, but with 
evidence of non

 

fasciola lesions were totally excluded 
from the study.

 
Liver with irregular outline, pale, firm and with 

bile duct distention and thickening, and calcified bile 
ducts were grouped as chronically infected. When 
migrating flukes were observed in biliary tract and 
gallbladder, and adhesions of the gallbladder to 
adjacent organs were present the lesion also taken as 
chronic fasciolosis (Meskerem, 2006). When the liver is 
enlarged with blunt edge and the capsule is tense it was 
grouped as acute fasciolosis. Presence of haemorrhagic 
spots with fibrinous exudates on the capsular surface 
and the dark acute haemorrhagic streaks and juvenile 
flukes

 

in the migratory tunnels were also considered as 
acute fasciolosis (Steyl, 2009; Affroze et al., 2013). 

 c)

 

Study Methodology

 i.

 

Blood samples and serum biochemical analysis 

 
8ml of blood were collected from jugular vein 

using sterile plain vacutainer tubes, labeled according to 
the neck tag of animals and taken to laboratory. At the 
laboratory, blood samples were rendered to stand at 
room temperature for 3 hours to allow serum separation 
(Hodzic

 

et al., 2013). Then sera were transferred in to 
2ml eppendrof tubes and stored at -70co

 

until the time of 
analysis. Analysis of samples were then took place after 
bringing the samples to room temperature. The serum 
sample was analyzed with ALT, AST and ALP 
commercially available respective enzyme working 
reagent of the test kits, using humastar 80 chemistry 
analyzer. The instrument humastar 80 chemistry 
analyzer was calibrated using calibrator (Autocal), and 
quality control samples normal (Humatrtol N) and 
pathological (Humatrol P) each day before running the 
samples.  
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ii. Pathological examination and tissue sampling 
The livers and gallbladders were appropriately 

examined for the presence of fasciola and its gross 



  pathology, during which the fasciola spp. and all gross 
pathological changes were noted and recorded. At first 
liver and bile duct were systematically inspected for the 
presence of fasciola spp. by applying the routine 
internal organ inspection procedures, if evidence of 
fascioliasis is found, they were classified as mature or 
immature and gross lesions were characterized (Sohair 
and Eman, 2009). Accordingly the primary examination 
involves visualization and palpation of the organs; 
secondary examination involves more incision of liver; 
opening of bile duct and hepatic lymph nodes. For 
generalized liver fluke infection (fascioliosis) incision 
were made in different parts of the liver to check the 
presence of fluke in the parenchyma. The cut liver was 
pressed to squeeze out flukes from the tissue and 
smaller bile ducts. The gross pathological changes of 
hepatic lymph nodes as well as the distribution of the 
lesion to hepatic lobes were also thoroughly examined. 

 

Then parts of the affected organ were sampled into 10% 
neutral buffered formalin. 

 

For histological lesion characterization, the fixed 
tissue samples were trimmed to 5mm and processed 
(dehydrated through a series of ascending grades of 
alcohols, cleared in three changes of xylene and 

impregnated with paraffin wax) and finally, embedded in 
melted paraffin (60co). The tissues were then sectioned 
at 5µm and stained routinely with haematoxylin and 
eosin (Okaiyeto et al., 2012), and examined. 
d) Data Management and Analysis     

Data was entered into Microsoft excel 2010 and 
analyzed by SPSS statistical software version 20.  
Prevalence differences of study variables were analyzed 
by chi- square and descriptive statistics. P ≤ 0.05 was 
considered as statistically significant at 95% CI. The 
serum biochemical parameters infected groups were 
compared with those of the controls. The data was 
expressed as mean ± standard error and range; one 
way ANOVA was used for multiple comparisons and to 
see their correlation. 

III. Results 
a) Prevalences

 The results of the gross pathology showed that 
21.13% (n=284) of ruminants were found to be infected 
with fasciolosis. The result also depicted the infection 
prevalence was significantly higher (p=0.00) in cattle 
(50.65%) than sheep (16.16%) and goats` liver (4.63%) 
(Table:

 
1). 

Table 1 : 

 

Prevalence of liver fluke infection by age and body condition score among cattle, sheep and goats

 

 
 
 
 
 
 
 
 
 
 
 

 

The pathological examination revealed that 
47(78.33%) acute and 13(21.67%) chronic liver lesions 
proportion with 8(61.54%) cattle, 3(23.08%) sheep and

 

2(15.38%) goats,  were  suffering  with chronic

 

liver fluke

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

infection. On the other hand 35(58.33%) livers were only 
positive for fasciola and fasciola indicative lesions, 
whereas 25(41.67%) of livers showed lesions that 
indicate co-infection (Table:

 

2).

 

Table 2 :

 

Proportion of liver fluke lesions (acute and chronic) among

 

cattle, sheep and goats

 

Variables

     
 

 
    

    

     
 

   
 

 
    

    
   
   

     

Only fasciola

 

Co-infection

 

Subtotal

 
 
 

Cattle

 

20(64.52)

 

11(35.48)

 

31(66.00)

  

Sheep

 

7(53.85)

 

6(46.15)

 

13 (27.67)
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Acute Goats 1(33.33) 2(66.67) 3(6.38)

0.00

Chronic

Cattle 5(62.50) 3(37.50) 8(61.54)
Sheep 1(33.33) 2(66. 67) 3(23.08)
Goats 1(50.00) 1(50.00) 2(15.38)

Levels No. examined No. positive (%) P value
Body

condition score
Moderate 201 51(25.37)

0.00excellent 83 9(10.84)

Age Young 94 16(17.02)
0.20

Adult 190 44(23.16)

Species
Cattle 77 39(50.65)

0.00Sheep 99 16(16.16)
Goats 108 5( 4.63)
Total 284 60 (21.13)

Lesion type Animal spp. Status of fasciola infection (%) P value

Subtotal 28 (59.57) 19 (40.42) 47 (78.33)

Subtotal 7(53.85) 6(46.15) 13(21.67)

Total - 35 (58.33) 25(41.67) 60 (21.13)



 
 
 
 
 
 

b)

 

Pathological Lesions

 

In this study, the gross pathological changes 
observed in cattle and sheep livers were almost similar 
except repeated severe calcification in chronically 
infected cattle livers. The commonly observed gross 
lesions include firm, pale and irregularly outlined liver 
with tough consistency. In chronic cases variably sized 
livers, focal and multifocal nodules, Pin-point 
hemorrhages on the parietal surface of the liver were 
also examined. When a section of the bile duct was cut 
through there was aberrant migration of flukes and in 
some cases evidence of calcification was noted. 
Thickened and distended bile ducts containing adult 
flukes, decomposed materials and cholangitis were also 
observed at post mortem (figure.1). The ventral lobe 
was mostly affected and reduced in size. In goats` liver 
however, no multifocal nodules and less extensive 
ductular thickness was found in the chronic form of the 
infection. 

 

 
 
 
 
 
 

 

In acute fluke infection, on the other hand the 
liver was highly enlarged (swollen) with rounded edges 
and the color was paler than normal with numerous 
small and large hemorrhagic patches scattered over the 
parietal surface. The capsule was tense with fibrous 
exudates on the capsular surface of the liver. Hepatic 
lymph nodes were enlarged and an abnormally

 

cloudy 
thick fluid oozed up on cutting, and flukes were also 
observed in the migratory tunnels of the parenchyma. In 
cattle hard, dark and brown color liver with multiple soft 
abscesses surrounded by hyperemic zone on the 
surface were noted and up on cutting section, a viscous 
yellow material oozed from the cut ends. Grossly in co-
infected livers abscesses of different sizes and 
consistency, and cysts were observed in both acute and 
chronically infected livers in addition to fasciola and 
fasciola indicative lesions examined.

 

Figure 1 :

 

Chronic liver fluke infection in cattle, with bile duct distension (Gross)

 

The histopathological changes observed in this 
study showed both parenchymal and biliary tract 
lesions. Fibroblasts admixed with lymphocytes, plasma 
cells and few macrophages in the area previously 
migrated by the young fluke in cattle and sheep liver 
parenchyma with mild portal fibrosis (figure. 2B) and 
biliary hyperplasia were lesions repeatedly examined in 
chronic cases. Histologically, in chronic infection there 
was no differences between lesions of co-infected and, 
fasciola and fasciola indicative lesion positive livers.

 

Atrophy, fatty necrosis,

 

focal and multi focal hepato-
necrosis, peribiliary epithelial inflammation and biliary 
tract fibrosis with severe hyperplasia of the epithelial 
layer and mild liver parenchymal necrosis were also 
examined in some cases of chronic fasciolosis. Peri-
acinar necrosis, cholangitis dominated by mononuclear 
cell infiltration, hepatocyte pyogranuloma, and

 

portal 
fibrosis and

 

cirrhosis with fibrous connective tissue were 
also encountered in some cattle and sheep livers 
though fibrosis was less severe in sheep.  One

 

liver 
taken from cattle showed multilobular parenchymal 
fibrosis with large amount of fibrin in the portal area and 
complete biliary cirrhosis. Granuloma lesion with 

aggregation of epitheloid cells and mononuclear cells, 
intrahepatic ductular fibrosis surrounded by normal 
area, portal fibrosis with mononuclear cell infiltration and 
lymphocytic multifocal hepatitis were also examined. On 
the other hand, focal coagulative hepatocyte necrosis, 
fatty degeneration, portal fibrosis with mild biliary 
hyperplasia and peri-acinar necrosis were 
histopathologic changes observed in chronically 
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affected goats  liver. In goats however, cirrhosis was not 
encountered, even in chronic fasciolosis.

Microscopic lesion patterns were more or less 
similar in acutely affected cattle and sheep but less 
pronounced in goats  liver. The biliary tract was less 
affected than liver parenchyma in acute form of the fluke 
infection. Migratory tracts traveled by fasciola spp. were
infiltrated with macrophages and eosinophils (figure.2A). 
Multifocal hepatitis and the necrotic lesions with deep 
eosinophilic cytoplasm, karyorhexis and karyolysis were 
examined. 

Focal hepatitis with neutrophils and eosinophils 
infiltration in parenchyma was another lesion types 
frequently observed. Numerous eosinophils admixed 
with few lymphocytes surrounded by hemorrhagic and 



 

  

 

edematous area in which hepatic blood vessels were 
dilated, engorged with blood, occluded by thrombi and

 foci with extensive hemorrhagic streaks were 
significantly observed. There were also mild fibrosis and 
bile duct proliferation and distortion of the hepatic cords 
in some areas. Moreover, congestion with focally 

extensive parenchymal necrosis and the degenerative 
changes manifested by vacuolation of the hepatocytes 
particularly around central vein were noted.

 

In acute 
infection

 

edema and neutrophilia were more severe in 
co-infected livers than in livers only fasciola and fasciola 
indicative lesion positives.

 

Figure 2 :  A.

 

Fluke’s migratory tract infiltrated with macrophages and eosinophils, and few neutrophils (arrows),       
B. Chronic liver fasciolosis with

 

portal fibrosis (H and E, 40x)

 

c)

 

Serum Biochemical Analysis

 

Serum biochemical parameters were compared 
among animals with no visible gross lesion and no liver 
fluke (group A), fasciola indicative lesions and fasciola 
presence (group B), and liver fluke, liver fluke indicative 
lesions together with other non fasciola like lesions/ co-
infected (group C) (Tables

 

4, 5 and 6). When comparing 
mean values with that of group A, animals with acute 
fasciolosis and hepato-necrosis have significantly 
elevated activity of serum ALT and AST 

(Fcalcul.>Ftabul.; P<0.05). However, cases with 
chronic biliary cirrhosis showed decreased ALT and AST 
activity. In cattle AST and ALT were statistically higher in 
animals with hepatocyte degeneration, and eosinophilic 
hepatitis but ALP was significantly increased 
(Fcalcul.>Ftabul.; P<0.05), in animals with cholangitis 
and biliary fibrosis. Similar serum biochemical changes 
were observed in sheep and goats. The serum liver AST, 
ALT and ALP activities were also positively correlated 
(0<r<1) with pathologic lesions (Tables 3, 4 and 5).

 

Table 3 :

 

Comparisons of some serum liver enzymes among group-A/controls, group-B/ affected with liver fluke only, 
and group-C/ co-infected cattle (Mean±S.E)

 

Groups

 

Lesion condition

 

AST(U/L)

 

ALT(U/L)

 

ALP(U/L)

 

Group A

 

No Visible Lesion

 

56.76±1.08x

 

14.68±0.51y

 

147.96±4.09z

 
 
 
 
 

Group B

 

Hyperplastic cholangitis

 

61.00±2.40j

 

17.60±2.47

 

396.45±21.06e

 

Hepatocyte necrosis

 

87.00±4.78 k

 

24.99±0.88b

 

161.88±7.41

 

Hepatocyte fibrosis

 

59.95±0.04

 

21.30±1.74c

 

179.45±2.00f

 

Biliary tract fibrosis

 

52.17±2.90

 

11.86±0.45

 

373.07±47.34g

 

Biliary cirrhosis

 

53.55±2.34

 

11.80±0.74

 

384.20±15.96h

 

Fatty necrosis

 

60.90±1.31j

 

19.35±0.86c

 

274.70±36.74i

 

Eosinophilic hepatitis

 

111.16±6.79m

 

28.90±2.45d

 

160.14±4.57

 

Hepatocyte degeneration  
with telangiectasis

 
 

105.44±6.75n

 
 

25.60±1.13 b

 
 

149.28±4.14

 

A 
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F=26.44, p=0.00, 
r=0.739

F=22. 98, p=0.00, 
r=0.662

F= 49.84, p=0.00
r=0.106

Group C

Hyperplastic cholangitis 63.00±2.44j 16.86±0.65 393.49±20.66e

Fatty necrosis 62.65±7.81j 20.95±0.46c 272.28±26.34i

Hepatocyte necrosis 84.00±2.68k 26.65±0.87b 159.80±2.81
Biliary tract fibrosis 54. 67±1.22 12.84±0.61 374.07±46.12g

Hepatocyte degeneration  

e

with telangiectasis 108.24±6.62n 26.60±4.43b 146.42±2.14



 
  

 
 

 
 
 

 

    
    

    
    

 
 

 
 

 
 

 
  

 
 

 
 

 

 

Rows with superscripts x, y and

 

z

 

are significantly different (Fcalcul.>Ftabul.; p≤0.05; 0<r<1) from( j, k, m

 

and 
n),

 

( b, c

 

and

 

d) and

 

( e, f, g, h

 

and

 

i),

 

respectively; and similar superscripts in different rows indicate equal significance 
from

 

respective healthy mean values

 

Table 4 :

 

Comparisons of some serum liver enzymes among group- A/controls, group- B/ affected with liver fluke 
only and group- C/ co-infected sheep (Mean ± S.E)

 

Groups

 

Lesion condition

 

AST(U/L)

 

ALT(U/L)

 

ALP(U/L)

 

Group A

 

No Visible Lesion

 

86.89±2. 53x

 

19.58± 1.04y

 

140.60±6.12z

 
 

Group B

 

Hepatocyte necrosis

 

213.13±6.80j

 

40.10±1.94a

 

166.10±16.68

 

Biliary cirrhosis

 

82.33±1.15

 

18.9± 0.27

 

297.70±20.69f

 

Eosinophilic hepatitis

 

311.38±16.67k

 

44.28 ±3.39c

 

131.74±2.40

 

Hepatocyte degeneration 
with Telangiectasis

 
 

204.68±9.10m

 
 

39.32±2.79d

 
 

117.38±2.89

 

 

F= 75.20, 
p=0.00, r=0.276

 

F= 15.96, 
p=0.00, r=0.339

 

F= 12.53, 
p=0.00, r=0.475

 

 
 

Group C

 

Hyperplastic cholangitis

 

88.10±1.24

 

15.95±3.52

 

247.05±2.39h

 

Hepatocyte fibrosis

 

241.8 ±3.47n

 

28.70±1.93b

 

202.20±12.06i

 

Hepatocyte necrosis

 

218.13±4.64j

 

38.10±1.4a

 

171.21±14.57

 

Fatty necrosis

 

83.95±2.31

 

27.70±6.31

 

252.25±1.89p

 

Biliary tract fibrosis

 

73.55±4.88

 

22.65±4.22

 

291.40±11.06q

 

Hepatocyte degeneration 
with Telangiectasis

 
 

207.48±7.89m

 
 

38.36±2.86d

 
 

101.18±4.6

 
 

F=48.21,

 

p=0.00,   
r=0.083

 

F= 8.43, 

 

p=0.00,   
r=0.173

 

F= 28.62, 
p=0.00,     
r=0.436

 

 :

 

Rows with superscripts x, y and

 

z

 

are significantly different (Fcalcul.>Ftabul.; p≤0.05; 0<r<1) from( j, k, m

 

and 
n),

 

( b, c

 

and

 

d) and

 

( e, f, g, h

 

and

 

i),

  

respectively; and similar superscripts in different rows indicate equal significance 
from

 

respective healthy mean values

 

Table 5 :

 

Comparisons of some serum liver enzymes among group- A/controls, group- B/ affected with liver fluke 
only and group- C/ co-infected goats (Mean ± S.E)

 

Groups

 

Lesion condition

 

AST(U/L)

 

ALT(U/L)

 

ALP(U/L)

 

Group A

 

No Visible Lesion

 

62.65±3.32x

 

20.54±1.02y

 

121.88±9. 56z

 
 
 

Group B

 

Hyperplastic cholangitis

 

74.50±3.46

 

24.60±1.46

 

802.20±51.48e

 

Biliary tract fibrosis

 

68.00±1.09

 

29.00±2.45

 

701.50±106.70f

 

Eosinophilic hepatitis and 
hepatocyte necrosis

 
 

208.50±44.24j

 
 

80.85±8.33c

 
 

125.75±17.75

 

Hepatocyte degeneration with 
Telangiectasis

 
 

215.50±46.58k

 
 

54.85±5.92d

 
 

118.55±1.02

 
 

F=4.17,   
p=0.02,   
r=0.813

 

F=7.45,  

 

p=0.01,

 

r=0.821

 

F=4.63,      

 

p=0.01,      

 

r=0.230

 
 

Group C

 

Hyperplastic cholangitis

 

74.28±2. 81

 

23. 34±4.14

 

792.12±14.32e

 

Fatty necrosis

 

82.41±6.45m

 

26.85±2.5

 

462. 64±10.71h

 

Hepatocyte degeneration with 
Telangiectasis

 
 

212.50±42.64k

 
 

57.15±2.76d

 
 

114.52±4.26

 
 

F=1.67,  

 

p=0.04,   
F=4.25, 

 

p=0.02, 

 

F=1.46,       
p=0.04,       
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F= 18.41, p=0.01
r=0.421

F=12, p=0.02
r=0.367

F= 21.62, p=0.02
r=0.089

r=0.103 r=0.216 r=0.108

Note : Rows with superscripts x, y and z are significantly different (Fcalcul.>Ftabul.; p≤0.05; 0< r<1) from( j, k, m and 
n),( b, c and d) and( e, f, g, h and i), respectively; and similar superscripts in  different rows indicate equal significance 
from respective healthy mean values

Note

:Note



   

    
       

  

Our result showed variation in mean values of 
the enzymes between group-A (those taken as controls) 
and infected animals (group B and C) in age wise 
comparisons. 778.40 U/L of ALP and 12.00 U/L

 

of ALT 

were recorded in adult goats as the maximum and 
minimum ranges of the enzyme values in infected and 
control groups, respectively (Table. 6).

 
 

Table 6 :

 

Age wise comparisons of serum liver enzymes in fasciola infected

 

and non infected groups

 

 

 

In current study age and status of fluke infection 
wise multiple comparisons were also made and the 
results showed statistically significant differences 
(p<0.05) of serum ALT, AST and ALP values between 
asciola positives (group-B and C), and control (group-A) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

animals. In age wise comparisons between infected 
young and adult cattle, sheep and goats, transaminases 
showed

 
statistically no differences except significantly 

higher serum activity of ALT found in adult infected 
sheep (Tables: 7, 8 and 9).

 

     

 
 
 
 
 

 

 

Young 
control

 

cattle

 

57.07±1.35

 

30.40

 

sheep

 

85.41±6.22

 

56.00

 

goat

 

73. 5±4.99

 

42.00

 
 

Young 
infected

 

cattle

 

88.11±10.29

 

98.70

 

sheep

 

153.05±32.27

 

327.40

 

goat

 

127.40±38.89

 

220.00

 
 

Adult 
control

 

cattle

 

56.03±1.86

 

35.40

 

sheep

 

88.00±3.93

 

58.90

 

goat

 

54.54±3.45

 

37.00

 
 

Adult 
infected

 

cattle

 

92.42±4.07

 

139.80

 

sheep

 

214.63±18.79

 

270.80

 

goat

 

140.25±46.20

 

203.00

 
 
 
 
 
 
 
 

 

Young 
control

 

cattle

 

15.06±0.65

 

16.60

 

sheep

 

20.95±1.94

 

22.60

 

goat

 

22.61±1.57

 

15.23

 
 

Young 
infected

 

cattle

 

22.76±3.01

 

33.60

 

sheep

 

28.87±2.96

 

29.30

 

goat

 

38.08±7.47

 

39.90

 
 

Adult control

 

cattle

 

13.9045±0.87

 

18.00

 

sheep

 

18.55±1.04

 

15.40

 

goat

 

18.56±1.20

 

12.00

 
 

Adult 
infected

 

cattle

 

24.04±1.84

 

25.20

 

sheep

 

38.99±2.42

 

37.66

 

goat

 

53.50±16.42

 

66.20

 
 
 
 
 
 
 

 

 

Young 
control

 

cattle

 

167.43±3.80

 

102.10

 

sheep

 

162.70±8.36

 

96.00

 

goat

 

144.33±10.73

 

90.06

 
 

Young 
infected

 

cattle

 

207.39±34.33

 

318.00

 

sheep

 

221.34  ± 23.55

 

221.80

 

goat

 

474.92±148.40

 

748.80

 
 

Adult

 

control

 

cattle

 

119.00±3.65

 

57.50

 

sheep

 

124.03±6.63

 

83.69

 

goat

 

108.32±13.67

 

165.70

 
 

Adult 
infected

 

cattle

 

183.49±11.39

 

319.70

 

sheep

 

156.88±16.59

 

190.00

 

goat

 

303.23±186.46

 

778.40
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Enzymes Levels Ruminants Mean ± S.E Range

AST

ALT

ALP



Table 7 : Multiple comparisons of serum AST, ALT and ALP in cattle
 

 
 

 
 

 
 

 
 

 Lower Bound
 

Upper Bound
 

 
 
 

 

 Young 
control

 

Young- infected
 Adult control

 Adult infected
 

 
-31.039

 
1.043

 
-35.348

 

 
0.001

 
1.000

 
0.000

 

 
-51.665

 
-14.644

 
-48.257

 

 
-10.413

 
16.731

 
-22.440

 
Young 

infected

 

Adult control

 
Adult infected

 

32.082

 
-4.309

 

0.001

 
1.000

 

10.215

 
-24.276

 

53.949

 
15.657

 
Adult control

 

Adult infected

 

-36.391

 

0.000

 

-51.202

 

-21.580

 
 
 
 

 

 
Young 
control

 

Young- infected

 
Adult control

 
Adult infected

 

-7.695

 
 

1.160

 

-8.973

 

0.002

 
 

1.000

 

0.000

 

-13.194

 
 

-3.022

 

-12.415

 

-2.195

 
 

5.343

 

-5.531

 

Young 
infected

 

Adult control

 

Adult infected

 

8.855

 

-1.278

 

0.001

 

1.000

 

3.025

 

-6.602

 

14.685

 

4.045

 

Adult control

 

Adult infected

 

-10.133

 

0.000

 

-14.082

 

-6.184

 
 
 
 

 

 

Young 
control

 

Young- infected

 

Adult control

 

Adult infected

 

 

-39.963

 

48.421

 

-16.067

 

 

0.003

 

0.024

 

1.000

 

 

0.276

 

4.068

 

-52.562

 

 

18.349

 

92.775

 

20.427

 

Young 
infected

 

Adult control

 

Adult infected

 

88.385

 

23.896

 

0.001

 

0.002

 

26.563

 

25.554

 

150.207

 

80.347

 

Adult control

 

Adult infected

 

-64.489

 

0.000

 

-106.363

 

-22.615

 

Table 8 :

 

Multiple comparisons of serum AST, ALT and ALP in sheep

 
 

 
 

 
 

 
 

 

Lower Bound

 

Upper 
Bound

 
 
 
 

 

 

Young 
Control

 

Young- infected

 

Adult control

 

Adult infected

 

-67.635

 

-2.591

 

-129.220

 

0.037

 

1.000

 

0.000

 

-39.598

 

-66.774

 

-193.403

 

4.328

 

61.591

 

-65.037

 

Young 
Infected

 

Adult control

 

Adult infected

 

65.043

 

-61.585

 

0.067

 

0.095

 

-2.707

 

-129.336

 

132.794

 

6.166

 

Adult control

 

Adult infected

 

-126.628

 

0.000

 

-186.050

 

-67.206

 
 
 
 
 

 

 

Young 
Control

 

Young- infected

 

Adult control

 

Adult infected

 

-7.914

 

2.403

 

-18.034

 

0.019

 

1.000

 

0.000

 

-6.953

 

-5.657

 

-26.096

 

1.124

 

10.464

 

-9.973

 

Young 
Infected

 

Adult control

 

Adult infected

 

10.317

 

-10.120

 

0.010

 

0.012

 

1.8083

 

-18.629

 

18.827

 

-1.610

 

Adult control

 

Adult infected

 

-20.438

 

0.000

 

-27.901

 

-12.974

 
 
 
 

 

 

Young 
Control

 

Young- infected

 

Adult control

 

Adult infected

 

-58.640

 

38.673

 

5.824

 

0.008

 

0.314

 

1.000

 

-18.555

 

-14.764

 

-47.613

 

1.275

 

92.111

 

59.262

 

Young 
Infected

 

Adult control

 

Adult infected

 

97.313

 

64.464

 

.000

 

0.017

 

40.904

 

8.055

 

153.722

 

120.873

 

Adult control

 

Adult infected

 

-32.849

 

0.045

 

-22.323

 

16.624
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C

Enzymes Levels(i)        Levels(j)
Mean 

Diff.(i-j)
Sig.

(p value)
95% Confidence Interval

AST

ALT

ALP

Enzymes Levels(i)           Levels(j)
Mean 

Diff.(i-j)
Sig.

(p value)
95% Confidence Interval

AST

ALT

ALP

Table 9 : Multiple comparisons of serum AST, ALT and ALP in goats

Mean Sig. 95% Confidence Interval
Enzymes Levels(i)           Levels(j) Diff.(i-j) (P Value) Lower Bound Upper Bound

Young 
control

Young- infected
Adult control
Adult infected

-53.900
18.954
-66.750

0.014
1.000
0.050

-37.352
-49.065
-56.392

29.5529
86.9743
22.8928



      
 
 
 

 

 

 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

Young 
infected

 

Adult control

 

Adult infected

 

72.854

 

-12.850

 

0.084

 

1.000

 

-6.100

 

-111.048

 

151.8093

 

85.3488

 

Adult 
control

 

Adult infected

 

-85.704

 

0.039

 

-171.175

 

-.2335

 

 
 
 
 

 

 

Young 
control

 

Young-infected

 

Adult control

 

Adult infected

 

-15.471

 

4.053

 

-30.891

 

0.007

 

1.000

 

0.008

 

-8.266

 

-14.526

 

-15.377

 

7.3242

 

22.6331

 

-6.4051

 

Young 
infected

 

Adult control

 

Adult infected

 

19.524

 

-15.420

 

0.094

 

0.668

 

-2.042

 

-42.243

 

41.0913

 

11.4033

 

Adult 
control

 

Adult-infected

 

-34.944

 

0.001

 

-58.291

 

-11.5979

 

 
 
 

 

 

Young 
control

 

Young- infected

 

Adult control

 

Adult infected

 

-330.590

 

36.010

 

-158.895

 

0.011

 

1.000

 

1.000

 

-251.773

 

-225.775

 

-503.901

 

-9.4064

 

297.7973

 

186.1115

 

Young 
infected

 

Adult control

 

Adult infected

 

366.600

 

171.695

 

0.012

 

0.006

 

62.729

 

206.240

 

670.4726

 

549.6307

 

Adult 
control

 

Adult infected

 

-194.905

 

0.008

 

-23.856

 

134.0449

 

IV.

 

Discussions 

The overall combined prevalence of fasciolosis 
in cattle, sheep and goats was 21.13% and this is higher 
when compared to reports of Meskerem (2006), who 
reported 12.37% from the same abattoir. However, the 
present prevalence was by far lower than (31.70%) 
Ozung et al. (2011), reported from Ikom abattoir of 
Nigeria. The variation in the prevalence may be due to 
geographical origin of studied animals. According to 
Yohannes and Abebaw

 

(2012), the difference in 
incidence and severity of the fluke infection are evident 
in various geographical regions depending on the local 
climatic condition, availability of permanent water and 
system of management.

 

Statistically, in agreement with the report of 
Meskerem (2006), in cattle, sheep and goats and 
Ayana, et al. (2009), only from sheep and goat; our 
current study showed significant differences in the 
prevalence of liver fluke infection among cattle, sheep 
and goats. Accordingly, cattle were found highly 
infected and goats were the least infected ones. These 
prevalence differences among species might have 
some connection with their feeding habits as goats are 
commonly browsers. Similar to the findings of Talukder 
et al.

 

(2010) and

 

El-Hallawany and Abdel-Aziz

 

(2012), 
both chronic and acute forms of liver fluke infection were 
detected in the present study. Adult flukes mainly 
localized in the bile ducts and gallbladder and they 
cause chronic fasciolosis while the immature flukes 
wander in the parenchyma and are responsible for the 
acute fluke infection.

 

The gross pathological changes observed in 
the chronically infected livers were reduction in size and 
pin-point hemorrhages on the parietal surface which is 
partly due to the inflammatory changes and later fibrosis 
that took place in the parenchyma. These findings are 

partially in agreement with the report of Okaiyeto et al. 
(2012), as they reported hemorrhages on the surface of 
the liver in chronic fasciolosis from dairy farm. The pin-
point hemorrhagic foci on the surface represented the 
points of entrance of the immature parasites into the 
liver structure (Borai et al., 2013). In agreement with 
report of Jones

 

et al.

 

(1997),

 

Molina et al. (2005),

 

and 
Sayed et al. (2008), chronic cases of the current study 
also revealed that the livers were firm, tough in 
consistency and the cut section showed evidence of 
calcification while the affected ducts were 
enlarged/distended, thickened and cholangitis with adult 
fluke in the ducts. These might be because of the 
immunological reaction of macrophages and 
lymphocytes infiltration that merges with fibrotic healing 
of the necrotic areas during the later stage of 
fasciolosis.

 

Progressive irritation by the adult flukes 
wandering in the biliary tract cause biliary inflammation 
like hyperplastic cholangitis, ductular wall thickening, 
and intra- and extrahepatic biliary dilatation (Catalano et 
al., 2009).

 

Evidence of calcification showed the brilliant 
cell in the adenomatous proliferation of the biliary 
epithelium particularly in cattle liver. However, bile ducts 
in goats (Talukder et al.,

 

2010) and sheep (Okaiyeto et 
al., 2012) under chronic liver fluke infection never 
calcified. The differences in calcification might be due to 
species variation showing the possibility of direct 
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AST

ALT

ALP

relationship to host resistance. It is also probable that 
the calcification seen in cattle interferes with feeding 
habits of fluke and these effects are noted in its size.

In this study no multifocal nodules were noted 
and even less extensive ductular thickness was 
recorded in chronic form of goats’ fasciolosis. However, 
El-Hallawany and Abdel-Aziz (2012), reported focal and 
or multi focal liver nodules, from small ruminants which 
might be due to abnormal host immune response that 



 
 

resulted against fasciola eggs, dead larvae or the fluke 
byproducts trapped into the liver parenchyma. 
Attributing to our finding Talukder et al. (2010),

 

reported 
extensive enlargement and huge ductular fibrosis 
resulting the thickening of the bile ducts which also 
confirms the findings of Sohair and Eman (2009). 
Because the inflammatory changes in the parenchyma 
leads enlargement of the liver in size, and presence of 
adult flukes in the bile duct cause continuous irritation 
resulting hyperplastic proliferations and extensive 
ductular fibrosis. 

 

Enlarged hepatic lymph nodes and multiple soft 
abscesses on the liver surfaces surrounded by 
hyperemic zone was also seen during the study, such 
findings were also reported by Molina et al.

 

(2005) and 
Sohair and Eman (2009). According to Adrien et al.

 

(2013), the liver is enlarged in response to acute 
inflammation as the wandering juvenile fluke 
mechanically damage the parenchyma. Molina

 

et al. 
(2005), also stated at the cut surface, the liver is 
irregular, firm and edematous with hemorrhagic 
channels and adhered fibrosis in the hepatic 
parenchyma and also fibrinous tags on the capsule and 
exudates between organs. These authors justified 
fibrinous tags on the capsule are due to capsular 
reaction to the flukes penetrating it. Supporting the 
current study Adrien et al. (2013), reported the hepatic 
and mesenteric lymph nodes are reactive and enlarged 
and they ooze edematous material up on opening. 
Hepatic abscesses are usually resulted from bacterial 
infections and subsequent lysis of neutrophils and are 
later surrounded by a fibrous capsule. Therefore, 
multiple soft hepatic abscesses

 

in our study might be 
resulted from secondary bacterial complication.

 

On the 
other hand, this may be due to host response against 
parasitic infestation and continuous mechanical irritation 
along with parenchymal destruction accompanied by 
intensive haemorrhagic lesions and immunological 
reactions (El-Hallawany and Abdel-Aziz, 2012). 

 

Microscopically fibroblasts admixed with 
lymphocytes, plasma cells and few macrophages in the 
area previously migrated by the young fluke was 
observed in chronic fluke infection of this study. This 
might be indicative of granulomatous hepatitis which is 
resulted from aggregations of activated macrophages 
with an epitheloid appearance, mostly accompanied by 
lymphocytes and plasma cells

 

(Sohair and Eman, 2009). 
Fatty degeneration which is manifested by lipid 
accumulation inside hepatocytes may be

 

due to tissue 
hypoxia resulted from anemia and vascular damage 
(Abd El-Baky and Salem, 2011),

 

as more than 0.5ml 
blood per fluke can be lost per day when adults become 
established in the bile ducts (Molina et al., 2005) and 
consequently the tissue is atrophied as in this study. The 
ductular epithelium inflammation and focal and multi 
focal hepato-necrosis of the current study were in 
agreement with the reports of Mahmoud et al. (1989) 

and Sayed et al. (2008), which

 

are due to the effect of 
toxic products liberated by fasciola worms. Hyperplastic 
bile duct is produced as an attempt to regenerate 
hepatic tissue when the liver cells have lost their 
capacity to regenerate themselves (Kelly, 1985). Also, 
Sohair and Eman (2009), mentioned that the hyperplasia 
of the ductular epithelium occurs as a result of fluke 
toxic products which cause changes in the structural 
integrity of the ductular cells in non specific and 
potentially destructive manner. The presence of mature 
worms within the lumen of intrahepatic bile ducts also 
brings about continuous irritations that lead to 
hyperplastic proliferations. 

 

Portal

 

and

 

multilobular biliary cirrhosis in cattle 
and sheep, and coagulative hepatocyte necrosis in goat 
were the microscopic findings of the chronic fasciolosis 
in present study. Sayed et al. (2008)

 

and Darwish 
(1996),

 

also found similar pathological changes from 
infected livers of buffalo and camel, respectively. A 
progressive mechanical irritation of hepatocyte by the 
liver fluke in chronic fasciolosis enhances hepatocyte 
destruction with persistent healing which results fibrous 
connective tissue proliferation leading to hepatic 
cirrhosis as well as mononuclear cell infiltrations, and if 
the cirrhosis is developed

 

in the

 

portal triad, it is called 
portal cirrhosis (Heidelbaugh and Bruderly, 2006). On 
the other hand, the parasite itself chemically digest and 
destruct the liver parenchyma and biliary epithelium by 
enzymes like proteases and toxins that produced by the 
fluke, and such condition later come up with hepatic 
fibrosis and cirrhosis (Sohair and Eman 2009). In 
addition to this, the obstruction to intrahepatic bile flow 
leads to upstream bile ductular proliferation, 
inflammation and necrosis of adjacent periportal hepatic 
parenchyma, generalized choleostasis, portal tract 
scarring and bridging fibrosis. Moreover,

 

chronic 
extrahepatic and intrahepatic biliary obstruction, and 
choleostasis together with chronic hepatitis develop to 
cirrhosis (Salem and Hassan, 2011). Mild irritation to the 
hepatocyte by fasciola also causes

 

a decrease in blood 
flow to the irritated area followed by protein denaturation 
which forms coagulative hepatocyte necrosis (Molina et 
al., 2005). Granulomatous lesion of the current study 
indicates circumscribed focal aggregation of epitheloid 
cells and mononuclear cells, and encapsulated by 
delicate fibrous connective tissue capsule. Such lesion 
is created due to host immune response that

 

resulted 
against fasciola eggs or dead larvae trapped in the liver 
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parenchyma that causes granulomatous reaction (El-
Hallawany and Abdel-Aziz, 2012). Zongping (2003), 
stated the hepatic necrosis may be related to the enteric 
infection which can invade the liver by way of septicemia 
or ascending cholangio-billary infection, and adult flukes 
moving in the biliary tree also cause biliary colic or 
cholangitis. Furthermore, invasion of the liver by 
migrating immature liver fluke damages the tissue and 
results in reduction of the oxygen tension (anaerobic 



 

 

 

condition), that allowed the germination and proliferation 
of closteridial spores with concomitant release of its 
toxins and induce hepatocellular necrosis (Jones et al., 
1997; Sayed et al., 2008).

 

In our current study, the histopathological 
examination also revealed the presence of numerous 
eosinophils admixed with few lymphocytes and 
accompanied by hemorrhage and edema in acute 
fascioliosis. These lesions partially correlated with the 
findings of Talukder et al.

 

(2010), from

 

goats` liver fluke 
infection, and completely agreed with report of Borai et 
al. (2013).

 

Eosinophilia occurs due to sensitivity to the 
foreign protein of the parasite, which may be a part of 
immune phenomena. Thus, eosinophilia is likely to be 
seen when parasites are migrating through the tissue in 
large animals (Kerr, 2002;

 

Borai et al., 2013).

  

Edema/excessive fluid in hepatocyte interstitial 
space may be due to decrease in plasma colloidal 
osmotic pressure as a result of hypoalbuminemia. The 
acute cases in this study also revealed dilated blood 
vessels with disorganized and distortion of the hepatic 
cords while the hepatic cells showed variable degrees of 
necrosis and degeneration, which are in agreement with 
Mac Gavin et al. (2001), Sayed et al. (2008) and Sohair 
and Eman (2009). These authors support the result as it 
might be due to mechanical and toxic effects of fasciola 
spp.

 

plus immunological reactions affecting the complex 
vascular and biliary systems in the liver accompanied by 
vascular obstruction and distension. Proliferation and 
mild fibrosis in some areas of biliary tract in acute fluke 
infection of our study might indicate the previous 
infection

 

as asymptomatic infection can occur, 
especially in cattle.

 

According to Adrien et al. (2013),

 

extensive liver damage with hemorrhagic dark red tracts 
of necrotic parenchyma, presence of immature flukes 
and thrombosis of the hepatic vessels during the 
migratory phase are consistent features of the liver fluke 
infection

 

in all species, and thrombosis occurs over 
areas of localized phlebitis produced by fluke migration.  

a)

 

Serum Biochemical Analysis

 

Fasciola

 

spp.

 

causes the release of reactive 
oxygen species that produce damage to cell wall and 
hepatic tissue necrosis. These changes have an 
influence on biochemical parameters in serum including 
liver specific enzymes (Hodzic et al., 2013). Differences 
in activities of liver enzymes like AST, ALT, GGT, ALP, 
LDH and GLDH in serum are generally indicate 
pathological changes of tissue and organ (Tanritanir et 
al., 2009). In agreement to these statements, the results 
of the current study showed a variation in ALT, AST and 
ALP values among cattle, sheep and goats affected by 
different stages of fasciolosis in comparisons with 
animals with no fasciolosis (Tables:8, 9 and 10). 
Whenever the liver is injured or damaged, the liver 
enzymes spill into the blood, causing elevations of 
serum liver enzyme (Mert et al., 2006). Therefore, in 
combinations with the physical examination and history, 

the evaluation of serum liver enzymes should aid in 
differentiating the source of increased enzymes like AST, 
ALT and ALP levels (Yasuda, 1988).  Different mean 
values of AST, ALT and ALP were also measured among 
animal spp., which may arise from physiological 
adaptations, maturation of metabolic pathways, growth 
effects, body composition, and or nutrition (Sharon, 
2013). The variation among animal species might also 
due to variability in parasite load that indicate innate 
differences in the host immune systems (Semrad and 
Gay, 2013). Furthermore, in “Overview of hepatic 
disease in large animals” these authors stated the 
serum levels of hepatic

 

enzymes vary even with ages, 
breeds and sexes.

 

In present study, the mean value of serum liver 
AST and ALT were sufficiently higher (P<0.05) with 
acute lesions like hepatocyte degeneration, 
telangiectasis and eosinophilic hepatitis unlike with 
chronic lesion like biliary cirrhosis and fibrosis, which are 
in agreement with statements of (Yasuda, 1988), in large 
animals, serum concentrations of liver specific enzymes 
like transaminases are generally higher in acute liver 
disease than in chronic liver disease. They may be 
within normal limits in the later stages of chronic hepatic 
disease. Consequently AST markedly increased with 
intrahepatic

 

cholestasis and mildly increased with 
extrahepatic cholestasis. This increment of serum 
transaminases at the early stage of the infection could 
be related to the hepatocellular necrosis and 
degenerative changes produced by migrating juvenile 
flukes through the liver parenchyma (Dias, 1996). In 
previous findings of experimental study on F. hepatica

 

in

 

goats, activity of AST highly elevated first and returns to 
normal values 11 weeks post infection (Hodzic et al., 
2013). The elevation of serum AST and ALT activity in 
affection with liver parenchyma than in biliary tract 
damages in our study also partially agreed with the 
findings of Al-Quraishy and Al-Moussawi (2001) in cows, 
(Adama et al., 2011) in goats, that the elevation of AST 
indicates injury to liver parenchyma and or acute liver 
fluke infection. The cytosolic location of transaminases 
allows their immediate release with even minor changes 
in hepatocellular membranes as a result raise their 
concentration in serum (Sharon, 2013). AST is present in 
both the cytoplasm and mitochondria of hepatocytes 
and will elevate together with ALT in states of altered 
membrane permeability (Yasuda 1988), though the 
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mitochondrial AST isoenzyme is less likely released with 
most of the conditions which result in increased 
membrane permeability (Kerr and Steiner, 2012). 

ALT is present in high concentration in the 
cytoplasm of hepatocytes and is considered to be liver 
specific in small animals and ruminants like camel. Its 
plasma concentration increases with hepatocellular 
damage/necrosis or degeneration and hepatocyte 
proliferation (Hodzic et al., 2013). The previous findings 
of Mbuh and Mbwaye (2005), also detected the raise of 



 
 

   

ALT in fasciolosis may be due to hepatocyte destruction 
since ALT is primarily found in the liver parenchyma. On 
the other hand, the raise in mean value

 

of ALT in this 
study may be due to hepatocyte death from liver fluke 
infection causing complete or partial bile ducts 
obstruction and then returning of bilirubin to hepatocyte 
(Dias, 1996; Kilad et al., 2000). Accoding to Adama et 
al. (2011), serum ALT remain raised for some days after 
acute liver fluke infection indicating epithelial damage in 
the bile ducts which agrees with elevated serum ALT in 
hyperplastic cholangitis of cattle and goats but not in 
sheep, in our study. Thus, in hyperplastic cholangitis 
AST and ALT elevation may be due to parenchymal 
damage as a secondary effect of cholestasis (Salem 
and Hassan, 2011).In current study, though it was 
statistically insignificant the serum activity of AST in 
cases of biliary fibrosis and cirrhosis of sheep

 

and cattle 
was declined compared to its activity in control groups; 
ALT activity was also lowered with biliary cirrhosis of 
sheep and cattle, plus in hyperplastic cholangitis of 
sheep. Supporting our findings Okaiyeto et al. (2012), 
dictated that atrophy or fibrosis of an organ can lead to 
low plasma activities of AST. However, Mert et al., 
(2006) and Igado et al.

 

(2011), reported significant 
elevation of AST in chronic fasciolosis. 

 

Apart from serum transaminases, ALP serum 
activity showed insignificant decrease with parenchymal 
lesions like hepatocyte degeneration in sheep and 
goats, with eosinophilic hepatitis in sheep, and 
significantly elevated with chronic liver lesions in all 
animals. Mbuh and

 

Mbwaye (2005), also reported 
significantly elevated ALP in chronic goats fasciolosis. 
Serum ALP is known to be excreted via the bile duct and 
its elevation is usually significant as fascioliasis 
progresses which may be synchronized with the arrival 
of flukes to the bile ducts constraining biliary clearance 
(Adama et al., 2011). Attributing to our current study, 
Hacariz et al. (2009), also justified that ALP is 
significantly higher in chronic cases such as cirrhosis 
and fibrosis in sheep, because ALP is derived from the 
liver or biliary tract as the adult flukes reside in the bile 
ducts. In line with this, ALP was evidently raised in cases 
of hyperplastic cholangitis of the present study. The 
elevation of ALP is associated with irritation or 
destruction of biliary epithelium and biliary obstruction 
(Semrad and Gay,

 

2013). Attributing to the report of 
Kocatepe (2012), elevated serum ALP was however, 
also recorded with hepatocytes necrosis in this study;

 

thus, hepatic ALP can rise following hepatocytes 
necrosis due to secondary intrahepatic biliary 
obstructions and as part of the nodular regeneration 
process.

 

Age was another variable used for comparisons 
of mean values of serum liver enzymes of cattle, sheep 
and goats in this study. Accordingly transaminases were 
statistically revealed no differences between infected 
youngs and adults, except significantly higher serum 

activity of ALT found in infected adult sheep (Table.9). 
These findings were partially in agreement with reports 
of Rumosa et al. (2012), who found insignificant 
differences in serum activity of both AST and ALT 
between young and mature goats suffering with liver 
infection. However, Kocatepe (2012), evaluated 
significantly elevated AST in adult goats with liver 
infection than in infected youngs. Semrad and Gay 
(2013), also reported that AST levels in foals is elevated 
compared to its values in adults for many months.

 

In this study, highly significant differences were 
detected in ALP mean values between infected young 
and adult groups of each animal spps.; which is in 
agreement with the study of Kocatepe (2012). 
Accordingly higher values of ALP were found in young 
cattle, sheep and goats than in their adults, which could 
be due to leakage of the

 

enzyme from the growing 
bones and intestines into the blood, beside ALP 
released from the affected liver in high concentration. 
On the other hand, Rumosa et al. (2012), reported lower 
values of ALP from infected mature goats, which 
correspond with the lower values of phosphorus in adult 
animals serum compared to their equivalent youngs as 
ALP activity is associated with the process of 
calcification that accompanies growth.

 

V.

 

Conclusion and Recommendations 

This study attempted to assess liver lesions and 
serum biochemical alteration that accompany liver fluke 
infection in ruminants. Grossly livers were: irregular in 
outline, firm, pale and tough in consistency. Multifocal 
nodules, thick and distended bile ducts were also 
examined in chronic cases whereas enlarged liver with 
tense capsule, numerous hepatocyte haemorrhagic 
spots, enlarged hepatic lymph nodes and multiple soft 
abscesses were found in acute fasciolosis. Parenchymal 
and biliary fibrosis, atrophy, fatty changes, hyperplasia, 
cirrhosis and necrosis were histopathologic changes 
observed in chronic forms of the fluke infection though 
goats’ liver was not registered as cirrhotic. On the other 
hand, multifocal eosinophilic hepatitis, talengechtasis 
and different hepatocyte necrosis and degeneration 
were histopathologic changes observed in acute cases. 
Concentration of serum liver enzyme analysis was also 
used to evaluate liver fluke infection and indicated 
significant elevation of serum AST and ALT with acute 
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parenchymal lesions and ALP activity with chronic 
lesions. Based on this study the following 
recommendations were forwarded: 

In these study results of serum biochemical 
changes were also consistent with pathological findings 
and therefore, serum biochemical analysis could be 
used as complementary in diagnosis of ruminant liver 
fluke infection. In the study we used ruminants with no 
liver fluke and no gross liver lesions at all, as control 
groups for serum biochemical comparisons but further 
experimental studies with case-control should be done 



 

to establish better association between liver pathological 
changes and serum biochemical alteration.
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Comparison of Clinicopathological 
Characteristics of BRCA1 Associated Breast 
Cancer Cases with BRCA1 Negative Breast 
Cancer Cases: A Prospective Study of 100 
Women in a Tertiary Care Cancer Hospital 

Manisha Sharma α, Mridu Manjari σ, Mohit Madhukar ρ, Manas Madan Ѡ & Gazalpreet Kaur Sra ¥ 

Abstract- Aims and Objectives: Mutations in BRCA1 gene are 
associated with greater risk of developing breast cancer. We 
determined whether clinicopathological characteristics of the 
tumour differ in patients with and without BRCA 1 expression. 

Materials and Methods: The study was conducted in 100 
cases of breast carcinomas received as lumpectomy or 
mastectomy specimens in the Department of Pathology, Sri 
Guru Ram Das Institute of Medical Sciences, Amritsar over a 
period of one year(between November 2013 and October 
2014). History was taken as per proforma and tissue was 
formalin fixed, paraffin embedded and stained for  
a) Haematoxylin and Eosin for histopathology typing and 

grading 
b) All cases were subjected to immunohistochemistry for ER, 

PR and BRCA1 expression. 

Results: The most common age group was 41-60 years 
(60%).The grade II tumours were the commonest (67%). An 
immunohistochemical evaluation revealed 35 out of 100 cases 
as ER, PR+ and 36 cases as positive for BRCA1 expression. 
BRCA1 positive cases showed a significant lower hormone 
receptor expression as compared to BRCA 1 negative cases 
with P=0.008. Similarly BRCA 1 positivity was associated with 
other poor prognostic factors significantly as with higher grade 
of tumour (p=0.015), lymph node metastasis (p=0.001) and 
with greater tumour size (p<0.001). 

Conclusion: In this study, BRCA1 expression seems to be 
associated with adverse prognostic factors. Further studies 
should seek to determine whether patients with BRCA1 
expression respond to treatment differently than BRCA 1 
negative  patients with similar tumour pathology. 
Keywords: breast carcinoma, immunohistochemistry, 
ER, PR, BRCA 1. 

I. Introduction 

reast cancer is the most common malignancy in 
women. It is the commonest cause of death in 
developed countries in middle aged women and 

is becoming frequent in developing countries as well.(1) It 
has been  estimated  that  by 2020,  14%  of  the world’s  
 
Author  α σ ρ Ѡ ¥: SGRDIMSAR, Amritsar.  
e-mails: manisha_salwan@yahoo.com, mriduvikram@yahoo.com, 
drmmgoyal113@gmail.com, manasmadaan@gmail.com,  
dr.gazalsra@yahoo.com 

cancer cases will be in India. An analysis of breast 
cases among women in Delhi, Mumbai, Chennai and 
Bangalore between 1982 and 2005 performed by the 
ICMR revealed that the number of breast cancer cases 
have more than doubled in the last 10 years.(2) Mutations 
in the tumour suppressor gene BRCA 1 are believed to 
be responsible for majority of hereditary breast cancers. 
It is estimated that women with BRCA 1 mutations have 
a lifetime risk of developing breast cancer as high as 
87% and 50% of increased chances of its expression in 
blood relatives of BRCA1 positive patients.(3)  

Breast cancer susceptibility gene 1 (BRCA 1) 
associated breast cancers often occur in younger 
women and such tumours are of high grade and lack 
hormone receptors according to several studies.(4,5) 

Many studies have shown that BRCA 1 
associated breast cancers are associated with adverse 
histopathological features suggestive of aggressive 
cancer phenotype(6,7) but other studies failed to 
demonstrate such association. (8) 

This study on 100 breast cancer patients has 
been done in an attempt to better define the relationship 
between BRCA1 mutation and tumour grade, tumour 
stage and Estrogen receptor (ER), Progesterone 
Receptor (PR) expression. 

II. Materials and Methods 

a) Histopathology 
Haematoxylin-Eosin stained sections from 100 

formalin fixed breast cancer specimens received as 
mastectomy and lumpectomy specimens over the 
period of one year (Nov 2013-Oct 2014), were 
diagnosed in the Department of Pathology, Sri Guru 
Ram Das Institute of Medical Sciences and research, 
Amritsar.  The tumours were graded from grade I to 
grade III according to Nottingham Modification of 
Bloom- Richardson method taking into account the 
parameters- tubule formation, nuclear grading and 
number of mitosis /HPF. The tumours were evaluated for 
the histological types, lymphocytic stromal response, 
nuclear chromatin pattern and nucleoli. Lymph nodes 
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recovered were evaluated for the presence of metastatic 
deposits.  

b) Immunohistochemistry 
IHC was performed by using the antibodies 

against the estrogen receptors (ER), the progesterone 
receptors (PR) (Diagnostic Biosystem) and 
BRCA1(Biocare Medical).The antigen retrieval was done 
by using pressure cooker method with 10 mmol citrate 
buffer at pH 6.0. Tris buffer was used as the wash buffer 
and Diaminobenzene tetrahydrochloride (DAB) was 
used as the chromogen. The endogenous activity was 
blocked by using hydrogen peroxide. After protein 
blocking, the slides were incubated overnight with the 
available ER, PR and BRCA-1primary antibodies and 
they were conjugated with streptavidin Horse Radish 
Peroxidase (HRP). The slides were counterstained with 
hematoxylin and were examined by light microscopy. ≥ 
10% nuclei stained brown were taken positive for ER 
and even 1% stained were taken positive for PR. For 
BRCA-1 this value for positive stained nuclei was ≥ 
30%. 

III. Results 

The age of presentation ranged from 26-70 
years with a mean of 52.3 years. The maximum number 
of patients were in the age group of 41-60 years (60% of 
the patients). Left sided breast cancer cases (55%) 
outnumbered the right sided cases (45%), and the 

upper outer quadrant being the most commonly 
involved site (61%). 

The size varied from 1.5-5.0 cms with maximum 
number of cases being > 2cms (65%). All the tumours 
were infiltrating ductal carcinoma NOS (not otherwise 
specified). 4/100 cases were graded grade I, 67/100 as 
grade II and 29/100 as grade III. Lymph nodes were 
recovered in 86 cases out of which 50 cases showed 
lymph node involvement. 30 cases were ER + and PR + 
and 5 cases were ER + and PR-. They were taken 
together as positive for ERPR (35 cases). BRCA 1 
positivity was seen in 36/100 cases. Out of these 36 
BRCA1 positive cases, 06 cases also showed positivity 
for ERPR. Rest 29 positive ERPR cases were BRCA 1 
negative. While correlating ER, PR and BRCA1 
expression it was concluded that BRCA1 positive cases 
showed a significantly  lower ER PR expression as 
compared to BRCA 1 negative cases with p=0.008 
(Table 1).BRCA1 positivity was found to be associated 
with higher grade of tumour (p=0.015) (Table 2). 
Similarly lymph node involvement was significantly 
higher in BRCA 1 positive cases as compared to BRCA 
1 negative cases.(p=0.001) ( Table 3).BRCA 1 positivity 
was higher in cases where tumour size was >2 cms 
(p<0.001)(Table 4). 

In contrast, ER PR expression was associated 
with favourable prognostic markers- lower tumour 
grade, smaller tumour size and less number of lymph 
nodes involved. 

Table 1 :  Correlation of ER, PR, and BRCA 1 

  
 

 

ER + PR- 02 03 05 
ER- PR+ 00 00 00 

ER + PR + 04 26 30 
ER- PR- 30 35 65 

Table 2 : Correlation of ER, PR and BRCA 1 with Tumor Grade 

  
 

1 02 - 02 04 
2 28 14 39 53 
3 05 22 24 07 

Table 3 :  Correlation of ER, PR, and BRCA 1 with Lymph Node 

 
 
 

 

N0 13 23 05 31 
 

N1 (1-3) 
10 
 04 09 05 

N2 (4-9) 
07 
 19 16 10 

N3 (≥10) 
03 
 07 06 04 
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ER PR status BRCA 1 Positive BRCA1 
Negative

Total

Grade ERPR+ BRCA 
1+

ER-PR- BRCA 1-

Lymph 
Nodes

ER+
PR+

ER-PR- BRCA 1 + BRCA 1-



Table 4 :  Correlation of ER, PR and BRCA 1 with Tumor Size 

   
<2cm 22 13 09 

 
26 

>2cm 
 

13 52 27 38 

Figures 

Figure 1 (A, B) 

Figure 2 (A, B, C, D) 

Figure Legends 
Figure 1 (A): Infiltrating Ductal Carcinoma- grade II (H&E, 100X) 
Figure 1 (B): Infiltrating Ductal Carcinoma- grade III (H&E, 100X) 
Figure 2 (A): ER positivity (Nuclear) – IHC (400X) 
Figure 2 (B): PR positivity (Nuclear) – IHC (400X) 
Figure 2 (C): BRCA 1 positivity (Nuclear) – IHC (100X) 
Figure 2 (D): BRCA 1 positivity (Nuclear) – IHC (400X) 

IV. Discussion 

The incidence of breast cancer in India is on the 
rise and is rapidly becoming the number one cancer in 
females pushing cervical cancer to second spot.(2) It is 
widely acknowledged that breast cancers show several 
characteristics which play an important role in their 
diagnosis and treatment. So all the variables including 
age of the patient, grade of the tumor, 
immunohistochemistry and genetic profiles are 
important associated factors.  

Age is an important factor as with the advancing 
age risk of development of breast cancer increases. Age 
of the patients varied from 26-70yrs with maximum 

number of cases in the age group of 41-60 yrs
 
(60%) 

with mean age of
 
52.3

 
years. In different parts of the 

country similar results regarding maximum number of 
cases in this age group have been reported. In these 
studies mean age of

 
breast

 
cancer patient was

 
found to 

be lower than the western countries counterpart by an 
average difference of one decade.( 9,10)

 

In the immunohistochemical profile –ER PR 
positivity was calculated to be 35 % which is in 
concordance with various studies conducted in this part 
of continent.(11,12) ER PR positivity was found to correlate

 

significantly with favourable prognostic factors as lower 
grade of tumour (p=0.012), less number of lymph 
nodes involvement (p=0.009)

 
and smaller size of the 
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Size ER+PR+ ER-PR- BRCA 1 + BRCA 1-



tumour at the time of presentation (p<0.001) .This result 
is consistent with previous reports.(13,14)

 
BRCA1 positivity was seen in 36 out of 100 

cases which is similar to other various studies where 
positivity varied from 25% to 35%.(15,16)

 In this study we 
compared the clinical and pathologic characteristics of 
BRCA 1 positive cases with BRCA 1 negative cases. 
Significantly more of the BRCA1 positive were ERPR 
negative (30/36-83%) than BRCA1 negative cases 
(35/64-54%). Several studies have evaluated decreased 
hormone expression in BRCA 1 mutation carriers. In 
these studies 60%-85% of BRCA 1 carriers were 
diagnosed ERPR negative as compared to 20%-40% of 
BRCA 1 non carriers.(16,17,18)

 
Similarly more of the BRCA1 related cancers 

had higher tumour grade i.e. grade III (22/36-61%) as 
compared to BRCA1 negative cases (7/64-11%). This 
result is in concordance with previous studies which 
have shown that BRCA 1 related cancers were of higher 
histological grade.(16,17)

 In a study conducted in Jewish 
women, 76.5% of BRCA 1positive tumours had a higher 
nuclear grade as compared to only 27.3% of BRCA 1 
negative tumours.(17)

 
The individuals with BRCA1 mutation were 

significantly less likely to present with stage1 disease. 
BRCA1positive cases had higher number of lymph 
nodes involvement (p= 0.001) and tumour size > 2 cms 
at the time of presentation (p<0.001). These results are 
similar to those reported previously in the literature.(18)

 
It was proposed that there is some intriguing 

mechanism of interaction between BRCA 1 and other 
molecular markers. BRCA 1mutation is followed by p53 
dysfunction and cancer cells become ERPR negative, 
hence favouring the unique profile of BRCA 1mutant 
tumours.(19)

 
Despite the presence of association of BRCA 

1with poor prognostic markers, several studies have 
failed to demonstrate a worse clinical outcome in such 
patients as compared to their counterparts. No 
significant difference was seen between BRCA 1 
associated and non BRCA 1associated cases in five 
year relapse free survival, five year event free survival 
and five year overall survival. However women with 
germline BRCA 1mutation significantly belong to 
younger age group and more likely to develop 
contralateral breast cancer and ovarian cancers.(5) 

In the above study, several statistically 
significant correlations were found between BRCA 
1positivity, clinical variables and molecular markers. 
Women with BRCA 1 mutations have a life time risk of 
developing breast cancer as high as 87% and 50% of 
increased chances of its expression in blood relatives of 
positive BRCA 1.(3) So all the blood relatives of patients 
with BRCA 1positivity on IHC should be screened for 
BRCA 1 gene mutation. 

Our findings suggest that BRCA 1 positive 
tumours have a unique molecular profile and a different 

mechanism of tumorigenesis. These tumous are of high 
grade, higher stage at presentation and ERPR negative. 
Whether the more aggressive biological phenotype of 
BRCA1 tumours justifies more aggressive treatment is 
still a matter of debate. Further studies should determine 
whether treatment outcome differs for BRCA 1 mutation 
carriers as compared to BRCA 1negative counterparts. 
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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 
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of 
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be 
discussed separately.

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

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 
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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 GlobalJournals.org to have more 
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We shall provide you intimation regarding launching of e-version of journal of your stream time to 
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 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
has gained knowledge of the fundamental concepts. One is magnanimous and 
proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our 
38 journals worth $ 2376 USD.                                                   
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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)

 • 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.

 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.                                                                                                                                             
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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 GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
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) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) 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.                                                                                                                       

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

                   

VIII



 

 
 

 
 

 
 

 

Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• 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 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 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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• 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. 

• 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. 

• 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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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. 

 

 

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 I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I 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.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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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. 

 

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.  
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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.

 

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. 

 

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. 

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, I 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                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
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. 

 
 

 

 

 

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 

Insertion a title at the foot of a page with the subsequent text on the next page 
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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 
Significant conclusions or questions that track from the research(es)

 
Approach: 

Single section, and succinct

 
As a outline 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: 

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

 Approach: 

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. 

 

 

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 
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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. 
If 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.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It 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. 
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. 

 

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. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, 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 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If 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  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure 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. 
Try to 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? 
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.  

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. 
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. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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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. 

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. 

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

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 

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

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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B

Brochioloalveolar · 2

C

Cholangitis · 2, 2, 3, 4, 5
Choriocarcinomas · 4
Cirrhosis · 5, 2, 3, 4, 5
Closteridial · 3

D

Diaminobenzene · 11

E

Edematous · 2, 2
Eosinophilic · 2, 5, 2, 4, 5
Eppendrof · 3

F

Fasciola · 5, 4

H

Haemorrhagic · 5, 2, 3, 5
Hematochezia · 1
Hemoptysis · 1
Hepatocytes · 5, 2, 3, 4, 5
Humatrol · 3

I

Intrahepatic · 2, 3, 4, 5

K

Karyorhexis · 2

L

Lumpectomy · 10
Lymphoepithe · 4

M

Mesotheliomas · 4

P

Parenchyma · 5, 2, 3, 2, 2, 3, 4
Phagocytic · 4
Phlebitis · 4
Pleomorphic · 2, 3, 4, 2, 3

S

Septicemia · 3
Streptavidin · 11

T

Telangiectasis · 2, 4

X

Xylene · 3
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