-

Online ISSN : 2249-4618
Print ISSN : 0975-5888
DOI: 10.17406/GJMRA 4

GLOBAL JOURNAL

OF MEDICAL RESEARCH: C

Microbiology and Pathology

.

i vl Highlights |y S———
Potent Phagocytic Microorganism g : Expression of Basal Cytokeratins

"_ g " = - = . %3
Foaat - 4 2 . > e . S

e o i

VOLUME 17 ISSUE 2 VERSION 1.0

\al of Medical Research; USA

_ _,,‘*' 3




&

GLOBAL JOURNAL OF MEDICAL RESEARCH: C
MICROBIOLOGY AND PATHOLOGY




GLOBAL JOURNAL OF MEDICAL RESEARCH: C
MICROBIOLOGY AND PATHOLOGY

VOLUME 17 ISSUE 2 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



Global Journals Inc.

© Global Journal of Medical (A Delaware USA Incorporation with “Good Standing ”’; Reg. Number: 0423089)
Sponsors:Open Association of Research Society
Research. 2017. Open Scientific Standards

All rights reserved.

Publisher s Headguarters office

This is a special issue published in version 1.0

of “Global chlrnal of Medical Research.” By GI Obal \burnal S® Heajquarta's
obal Journals Inc.
: e 945th Concord Streets,
All artlsles are open access artlf:Ies dlstrlbute’:,d Framl ngham M Mhusetts Pl n: 01701’
under “Global Journal of Medical Research U ted States of Amer ca
ni |
Readi_ng License, which pe.rmits restr‘ilcted use. USA Toll Free: +001-888-839-7392
Entire contents are copyright by of “Global
Journal of Medical Research” unless USA Toll Free Fax: +001-888-839-7392
otherwise noted on specific articles. .
e Offset Typesetting
No part of this publication may be reproduced
or transmitted in any form or by any means,
electronic or mechanical, including GIObaI Journals I ncorporated
photocopy, recording, or any information 2nd, Lansdowne, Lansdowne Rd., Croydon-Surrey,
storage and retrieval system, without written . . .
permission. Pin: CR9 2ER, United Kingdom

The opinions and statements made in this
book are those of the authors concerned.
Ultraculture has not verified and neither

Packaging & Continental Dispatching

confirms nor denies any of the foregoing and Global Journals Pvt Ltd
no warranty or fitness is implied. E-3130 &Jdarna. Nagar Near Gopur &]uare
Engage with the cont_er;(ts herein at your own | ndore’ M _P_’ Pi n:452009’ India
risk.
T T T e A Find a correspondence nodal officer near you
conditions for our providing information, is
governed by our Disclaimer, Terms and . .
Conditions and Privacy Policy given on our To find nodal officer of your Country, please
website http://globaljournals.us/terms-and-condition/ - -
S email us at local@globaljournals.org
By ref.err.ing [ using / readin.g / any type pf eContacts
association / referencing this journal, this
signifies and you acknowledge that you have
fead thZ':ui';dbt;ﬁ:‘::rfnffﬁé;gg will be Press Inquiries: press@globaljournals.org
' Investor Inquiries: investors@globaljournals.org
Al infor?atio;,mumals, :hisjoumal, . Technical Support: technology@globaljournals.org
activities undertaken, materials, services an - . - -
our website, terms and conditions, privacy Medla & R6|eases' medla@QIObaljournaIS.Org

policy, and this journal is subject to change
anytime without any prior notice.

Pricing (Excluding Air Parcel Charges):

Incorporation No.: 0423089
License No.: 42125/022010/1186

Registration No.: 430374 Y . .
Import-Export Code. 1109007027 Yearly Subscription (Personal & Institutional)

T 250 USD (B/W) & 350 USD (Color)




EDITORIAL BOARD

GLOBAL JOURNAL OF MEDICAL RESEARCH

Dr. Apostolos Ch. Zarros Dr. William Chi-shing Cho

DM, Degtree (Ptychio) holder in Medicine, Ph.D.,

National and Kapodistrian University of Athens Department of Clinical Oncology
MRes, Master of Research in Molecular Functions in Queen Elizabeth Hospital
Disease, University of Glasgow FRNS, Fellow, Royal Hong Kong

Numismatic Society Member, European Society for
Neurochemistry Member, Royal Institute of Philosophy
Scotland, United Kingdom

Dr. Alfio Ferlito Dr. Michael Wink

Professor Department of Surgical Sciences Ph.D., Technical University Braunschweig, Germany
University of Udine School of Medicine, Italy Head of Department Institute of Pharmacy and Molecular

Biotechnology, Heidelberg University, Germany

Dr. Jixin Zhong Dr. Pejcic Ana

Department of Medicine, Affiliated Hospital of Assistant Medical Faculty Department of Periodontology

Guangdong Medical College, Zhanjiang, China, Davis v @ Rttt Wity N, S
Heart and Lung Research Institute, The Ohio State

University, Columbus, OH 43210, US

Rama Rao Ganga Dr. Ivandro Soares Monteiro

MBBS M.Sc., Ph.D. in Psychology Clinic, Professor University of

MS (Universty of Health Sciences, Vijayawada, India) Minho, Pottugal

MRCS (Royal Coillege of Surgeons of Edinburgh, UK)

United States

Dr. Izzet Yavuz Dr. Sanjay Dixit, M.D.

MSc, Ph.D., D Ped Dent. Director, EP Laboratories, Philadelphia VA Medical Center
Associate Professor, Pediatric Dentistry Faculty of Cardiovascular Medicine - Cardiac Arrhythmia
Dentistry, University of Dicle Diyarbakir, Turkey Univ of Penn School of Medicine

Web: pennmedicine.org/wagform/MainPage.aspx?

Sanguansak Rerksuppaphol Antonio Simone Lagana

Department of Pediatrics Faculty of Medicine M.D. Unit of Gynecology and Obstetrics
Srinakharinwirot University Department of Human Pathology in Adulthood and
NakornNayok, Thailand Childhood “G. Barresi” University of Messina, Italy



Dr. Han-Xiang Deng Dr. Pina C. Sanelli

MD., Ph.D Associate Professor of Radiology
Associate Professor and Research Department Associate Professor of Public Health
Division of Neuromuscular Medicine Weill Cornell Medical College

Davee Department of Neurology and Clinical Associate Attending Radiologist
Neurosciences NewYork-Presbyterian Hospital
Northwestern University Feinberg School of Medicine MRI, MRA, CT, and CTA

Web: neurology.northwestern.edu/faculty/deng.html Neuroradiology and Diagnostic Radiology

M.D., State University of New York at Buffalo,
School of Medicine and Biomedical Sciences

Web: weillcornell.org/ pinasanelli/

Dr. Roberto Sanchez Dr. Michael R. Rudnick

Associate Professor M.D., FACP

Department of Structural and Chemical Biology Associate Professor of Medicine

Mount Sinai School of Medicine Chief, Renal Electrolyte and Hypertension Division (PMC)
Ph.D., The Rockefeller University Penn Medicine, University of Pennsylvania

Web: mountsinai.org/ Presbyterian Medical Center, Philadelphia

Nephrology and Internal Medicine
Certified by the American Board of Internal Medicine
Web: uphs.upenn.edu/

Dr. Feng Feng Dr. Seung-Yup Ku

Boston University M.D., Ph.D., Seoul National University Medical College,
Microbiology Seoul, Korea Department of Obstetrics and Gynecology
72 East Concord Street R702 Seoul National University Hospital, Seoul, Korea

Duke University

United States of America

Dr. Hrushikesh Aphale Santhosh Kumar

MDS- Orthodontics and Dentofacial Orthopedics. Reader, Department of Periodontology,

Fellow- World Federation of Orthodontist, USA. Manipal University, Manipal

Gaurav Singhal Dr. Aarti Garg

Master of Tropical Veterinary Sciences, currently Bachelor of Dental Surgery (B.D.S.) M.D.S. in Pedodontics

pursuing Ph.D in Medicine and Preventive Dentistr Pursuing Phd in Dentistry



Sabreena Safuan Arundhati Biswas

Ph.D (Pathology) MSc (Molecular Pathology and MBBS, MS (General Surgery), FCPS,
Toxicology) BSc (Biomedicine) MCh, DNB (Neurosurgery)
Getahun Asebe Rut Pedro Pereira de Almeida
Veterinary medicine, Infectious diseases, Ph.D Student in Health Sciences program, MSc in Quality
Veterinary Public health, Animal Science Management in Healthcare Facilities
Dr. Suraj Agarwal Dr. Sunanda Sharma
Bachelor of dental Surgery Master of dental Surgery in B.V.Sc.& AH, M.V.Sc (Animal Reproduction,
Oromaxillofacial Radiology. Obstetrics & gynaecology),
Diploma in Forensic Science & Oodntology Ph.D.(Animal Reproduction, Obstetrics & gynaecology)
Osama Alali Shahanawaz SD
PhD in Orthodontics, Department of Orthodontics, Master of Physiotherapy in Neurology PhD- Pursuing in
School of Dentistry, University of Damascus. Damascus, Neuro Physiotherapy Master of Physiotherapy in Hospital
Syria. 2013 Masters Degree in Orthodontics. Management

Prabudh Goel Dr. Shabana Naz Shah

MCh (Pediatric Surgery, Gold Medalist), FISPU, FICS-IS PhD. in Pharmaceutical Chemistry

Raouf Hajji Vaishnavi V.K Vedam

MD, Specialty Assistant Professor in Internal Medicine Master of dental surgery oral pathology

Ph.D with Post Doctoral in Cancer Genetics PhD Biotechnology in Progress



CONTENTS OF THE ISSUE

Vi,
Vii.
Viil.

Copyright Notice
Editorial Board Members
Chief Author and Dean
Contents of the Issue

Entamoeba Coli as a Potent Phagocytic Microorganism. 7-5

Prevalence of Multidrug Resistant Tuberculosis and its Associated Factors
among Smear Positive TB Patients at Debre Markos Referral Hospital,
Northwest Ethiopia. 7-15

The Expression of Basal Cytokeratins in Breast Cancers. 17-21

Optimization of Citric Acid Production by Substrate Selection using Gamma
Ray Induced Mutant Strain of Aspergillusniger. 23-30

Fellows

Auxiliary Memberships

Process of Submission of Research Paper
Preferred Author Guidelines

Index



% GLOBAL JOURNAL OF MEDICAL RESEARCH: C
Crmpammueny  \{[CROBIOLOGY AND PATHOLOGY
3 Volume 17 Issue 2 Version 1.0 Year 2017
Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4618 & Print ISSN: 0975-5888

Entamoeba Coli as a Potent Phagocytic Microorganism
By Mosab NM Hamad, Madiha E Elkhairi & Tarig M Elfaki
Elsheikh Abdallah Elbadri University

Abstract- Background. Entamoeba coli is intestinal protozoan amoeba which is regarded tell now as
commensal amoeba although their adverse symptoms that theymay cause in certain patients.

Objectives.
General Objectives. To know the phagocytic activity of Entamoeba coli against microorganisms.

Specific Objectives: To know the phagocytic activity of Entamoeba coli against microorganisms that
inhabit the intestinal tract.

Methodology: The study based on data collected from previous studies.

Result: Entamoeba coli phagocytosed bacterial flora of the gut, fungi of Sphaerita species and even
Giardia lamblia trophozoites.

Conclusion: Entamoeba coli is a potent phagocytic microorganism that engulf other microorganisms
which may compete it in nutrients.
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Entamoeba Coli as a Potent Phagocytic
Microorganism

Mosab NM Hamad *, Madiha E Elkhairi® & Tarig M Elfaki ?

Absiract- Background: Entamoeba coli is intestinal protozoan
amoeba which is regarded tell now as commensal
amoebaalthough their adverse symptoms that theymay cause
in certain patients.

Objectives:
General Objectives: To know the phagocytic activity of
Entamoeba coli against microorganisms.

Specific Objectives: To know the phagocytic activity of
Entamoeba coli against microorganisms that inhabit the
intestinal tract.

Methodology: The study based on data collected from
previous studies.

Result: Entamoeba coli phagocytosed bacterial flora of the
gut, fungi of Sphaerita species and even Giardia lamblia
trophozoites.

Conclusion: Entamoeba coli is a potent phagocytic
microorganism that engulf other microorganisms which may
compete it in nutrients.
Keywords:  entamoeba
parasite, fungi.

coli,phagocytosis,  bacteria,

I.  INTRODUCTION

— ntamoeba coli are a protozoan endocommensel,
=== inhabiting the lumen of the large intestine of man.
= |NEre is no reliable evidence that it produces
disease in human beings but few workers have reported
ingestion of red blood cells by the organism. E. coli was
discovered in India by Lewis in 1870 however its detail
description was given by Grassi (1879).

a) Geographical Distribution
It is cosmopolitan in distribution and has been
stated to occur in about 50% of human population.

b) Life Cycle

Entamoeba coli are a monogenetic organism.
Three distinct morphological forms exist airing the life
cycle-Trophozoite, Pre-cystic stage and Cystic stage.

Trophozoite of E. coli is about 20 to 30 in
diameter with a range from 10 to 50. Trophozoite is
unicellular. The cytoplasm is differentiated into outer
narrow ectoplasm which is not so prominent and inner
granular, vacuolated endoplasm containing bacteria and
debris inside food vacuoles. A single nucleus lies inside

Author o Parasitology and Medical Entomology Department,
Department of Medical Laboratory Sciences, Faculty of Health
Sciences, Elsheikh Abdallah Elbadri University, Sudan.

e-mail: musab.noor13@gmail.com

Author o p: Medical Parasitology Department, Faculty of Medical
Laboratory Sciences, Alneelain University, Sudan.

the endoplasm. The nucleus is a ring like structure with
thick nuclear membrane lined with irregularly distributed
masses of chromatin and a large, irregular, eccentric
karyosome.

Fine linin threads extend between nuclear
membrane and karyosome. Trophozoite bears one too
many pseudopodia which are short, blunt and granular
Movement is sluggish and usually not directional. The
parasite feeds upon bacteria, vegetable cells and other
faecal debris present in the large intestine. Dobell (1938)
reported that it may ingest R.B.C., occasionally. The
trophozoite reproduces by binary fission.

© 2017 Global Journals Inc. (US)
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Figure 1: Stage of Life of Entamoeba Caoil.

Trophozoite changes into spherical uninucleate
precystic stage. The precystic stage size ranges from 15
to 45 u in diameter. It is similar to trophozoite stage,
except that it is non feeding stage and hence food
inclusions are not found in the endoplasm. Precystic
stage changes into cystic stage.

The cvsts are spherical or avoid with size
ranaing from 10 to 33 um in diameter. The cyst wall is
thick. Immature cvst mav have one-two or four nuclei
with eccentric karvosome .Occasionally, the cyst may
bear 16 or even 32 nuclei. Glvcogen vacuoles and
chromatid bodies are seen in the endoplasm up to
binucleate stage after that they are consumed. Matured
cvst is the infective stage. Cyst formed in the large
intestine is discharged out o the host’s body through
faeces. The cysts survive for 3-4 months outside the
body of the host and are relatively more resistant to
desiccation as compared to those of E. histolytica. The
survive rate of the cyst is about 46 %.

© 2017 Global Journals Inc. (US)

c) Mode of Infection

Infection to the new host occurs by consuming
contaminated food and drinks. The infective stage cysts
are carried from faces to the food items through insects
and rodents. In the small intestine of the new host
excystation occurs during which a single multinucleate
amoeba comes out through the cyst wall. Multinucleate
amoeba divide into as many immature amoebas as
there are nuclei in the cyst.

The young amoeba moves down to reach the
caecum where they multiply in number and become
trophozoites.

d) Pathology

E. coli lives inside the lumen of the large
intestine in man. They never enter into the mucosa or
sub-mucosa layers or other tissues of the intestine.
There is no reliable evidence that it ever produces
intestinal lesion, although it has been reported that E.
coli occasionally ingest red blood cells.
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In this way it is believed to exist as non-
pathogemc endo-commensal. However, Dey (1974)
observed that a large population of E. coli inside the gut
lumen may cause dyspepsia, hyperacidity, gastritis and
indigestion.™

Entamoeba coli feed on bacterial flora in GIT
then it makes disturbance inbacterial flora functions.

Entamoeba coli has potent phagocytic activity
through which it phagocytosed bacterial flora, fungi
such as Sapherita species and even other protozoan
parasite such as Giardia lamblia trophozoite. @

entrapment of nucleus

food particle
lysosomes

plasma
membranea

food particle

digestion of
food particle

@ Encyclopsedia Britannica, Inc.

f)  Early Observation

The presence of foreign particles within cells
was first described in the 1860s by pathologist Kranid
Slavjansky. In the 1880s Russian-born zoologist and
microbiologist Elie Metchnikoff introduced the term
phagocyte in reference to immune cells that engulf and
destroy foreign bodies such as bacteria. Metchnikoff
also recognized that phagocytes play a major role in the
immune response, a discovery that earned him a share
of the 1908 Nobel Prize for Physiology or Medicine.®

Some protozoan parasites can themselves be
parasitized. A hyper-parasite! The genus Sphaerita is
considered to be a lower fungus and some species are
capable of invading the cytoplasm of some amoeboid
parasites. Another parasite of parasites is Nucleophaga
species which invades the nucleus. Sphaerita,
(sometimes called Polyphaga spp.) appear as tightly
packed clusters within the cytoplasm and measure
approximately 0.5 um to 1.0 um.

The parasite show below is possibly an
Entamoeba coli, however the nucleus is not visible as it
is out of the plane of focus. Sphaerita appears as the
small dots within the cytoplasm.®

cytoplasm

e) Phagocytosis

Is a process by which certain living cells called
phagocytes ingest or engulf other cells or particles. The
phagocyte may be a free-living one-celled organism,
such as an amoeba, or one of the body cells, such as a
white blood cell. In some forms of animal life, such as
amoebas and sponges, phagocytosis is a means of
feeding. In higher animals phagocytosis is chiefly a
defensive reaction against infection and invasion of the
body by foreign substances (antigens).

formation of
food vacuole
within cell

fusion of
lysosomes with
food vacuole
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Microscopic examination of a permanently
stained fecal preparation revealed the unusual inclusion

of a Giardia lamblia cyst within the cytoplasm of an
Entamoeba coli trophozoite. ©

g) Rationale

Entamoeba coli tell now
nonpathogenic amoeba  although their  potent
phagocytic activity that enable it to engulf other
organisms whom compete it in nutrients and shelter.

h) Objectives
General Objectives: To know the phagocytic activity of
Entamoeba coli against microorganisms.

Specific Objectives: To know the phagocytic activity of
Entamoeba coli against microorganisms that inhabit the
intestinal tract.

regarded as

© 2017 Global Journals Inc. (US)

II.  MATERIAL AND METHOD

Study Design: Observational study, data collected from
previous studies.

I11. RESULTS

From previous studies we knew that Entamoeba
coli engulf certain microorganism and parasitized by
others. And that showed potent phagocytic activity of
Entamoeba coli.


http://4.bp.blogspot.com/-kDuQlWGalUI/T7hACosdtfI/AAAAAAAAHZg/7wKxwxMAAxU/s1600/Sphaerita+2.jpeg�
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=273646_jcm00171-0153-a.jpg�

IV.  DIsCUSSION

There is adequate agreement with others
studies except that said Entamoeba coli is parasitized
by Sphaerita species we suggested that Entamoeba coli
phagocytosed that Fungal species as a part of their
competition in nutrients and shelter.

V. (CONCLUSION

Entamoeba coli had a potent phagocytic activity
that enable it to engulf other competitive
microorganisms.

VL RECOMMENDATIONS

Another studies are required to know more
about that potent phagocytic activity of Entamoeba coli.
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Prevalence of Multidrug Resistant Tuberculosis and its Associated
Factors among Smear Positive TB Patients at Debre Markos Referral
Hospital, Northwest Ethiopia

By Teabie Tsega, Dereje Gedle & Tebelay Dilnessa

Debre Markos University
Abstract- Background: The emergence of MDR-TB is a threat for the populations of resource limited countries. In

Ethiopia multidrug resistant tuberculosis is becoming a challenge, because of poor adherence to treatment, TB/HIV
co-infection, and a few diagnostic and treatment facilities.

Objective: The main aim of this study was to assess prevalence and associated factor for multidrug resistant
tuberculosis among smear positive TB patients.

Methods. A retrospective cross-sectional study was conducted among TB patients treated at DOT’s clinic at Debre
Markos Referral Hospital from September 1, 2015 to March 10, 2017. Data was enteredand analyzed using SPSS
version 20. Logistic regression was employed to assess associated factors with  p-value <0.05 as significant.
Results: Of a total of 403 smear positive TB patients 248(61.2%), there was 48(11.9%)drug resistance TB cases.The
prevalence of MDR-TB from both new and previously TB treated cases was found to be 1.5%. There was statically
significant association between history of previous TB treatment and chance of developing MDR-TB. In this study
previously treated patients have 34.26 timesmore likely to develop MDR-TB than treatment naive patients [AOR=
34.26(95%Cl: 4.89-24.11), p=002].

Conclusion: Previous history of TB treatment was found to be significantly associated with MDR-TB.
Keywords.: MDR-TB, prevalence, HIV, tuberculosss.
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Prevalence of Multidrug Resistant Tuberculosis
and its Associated Factors among Smear
Positive TB Patients at Debre Markos Referral
Hospital, Northwest Ethiopia

TeabieTsega®, Dereje Gedle® & Tebelay Dilnessa®

Abstract- Background: The emergence of MDR-TB is a threat
for the populations of resource limited countries. In Ethiopia
multidrug resistant tuberculosis is becoming a challenge,
because of poor adherence to treatment, TB/HIV co-infection,
and a few diagnostic and treatment facilities.

Objective: The main aim of this study was to assess
prevalence and associated factor for multidrug resistant
tuberculosis among smear positive TB patients.

Methods: A retrospective cross-sectional study was conducted
among TB patients treated at DOT’s clinic at Debre Markos
Referral Hospital from September 1, 2015 to March 10, 2017.
Data was enteredand analyzed using SPSS version 20.
Logistic regression was employed to assess associated
factors with p-value <0.05 as significant.

Results: Of a total of 403 smear positive TB patients
248(61.2%), there was 48(11.9%)drug resistance TB
cases.The prevalence of MDR-TB from both new and
previously TB treated cases was found to be 1.5%. There was
statically significant association between history of previous TB
treatment and chance of developing MDR-TB. In this study
previously treated patients have 34.26 timesmore likely to
develop MDR-TB than treatment naive patients
[AOR= 34.26(95%Cl: 4.89-24.11), p=002].

Conclusion: Previous history of TB treatment was found to be
significantly associated with MDR-TB.

Keywords: MDR-TB, prevalence, HIV, tuberculosis.

I. BACKGROUND

uberculosis (TB) is an infectious bacterial disease
Tcaused by Mycobacterium tuberculosisthat most

commonly affects the lungs. Despite the recent
progress of global control efforts, TB remains a major
public health burden [1]. In 2014, there were
9.6x10°ases and 1.5x10° deaths of TB globally [2].
According to WHO Global TB report, Ethiopia is ranked
as 15" among 27 high burden MDR-TB countriesand 3
in Africa. The estimated MDR rate was (0.9%—2.8%) for

Author a: School of Medicine, Debre Markos University, Debre Markos,
Ethiopia. e-mail: teabietsega@gmail.com

Author o: Department of Public Health, College of Health Sciences,
Debre Markos University, Debre Markos, Ethiopia.

e-mail: drakselina@yahoo.com

Author p: Department of Medical Laboratory Sciences, College of
Health Sciences, Debre Markos University, Debre Markos, Ethiopia.
e-mail: tebelaydilnessa@gmail.com

new cases and (5.6%—21%) for retreatment cases [3].
The history of TB treatment has observed sequential
development of resistance to anti- TB drugs. Para-
amino-salicylic acid and isoniazid were introduced to
reduce the development of streptomycin resistance,
which heralded the era of combination treatment for
TB[4].Treatment of MDR- TB using second line anti-TB
drugs has more adverse events, since provided for an
extended period of time (WHO recommendation at least
20 months) and is expensive [5].

Multidrug resistance TB (MDR-TB) is defined as
tuberculosis caused by Mycobacterium tuberculosis
resistant in vitro to the effects of Isoniazid and
Rifampicin with or without resistance to any other drugs
[6]. Primary resistance in TB refers to patients infected
with M. tuberculosis that is resistant to anti-TB drugs
from the outset, prior to anti-TB treatment. MDR-TB is
essentially man made that emergence as result of poor
TB control including poor supply of management and
quality of anti-TB drugs, improper/inadequate treatment
which is further fuelled by high prevalence of HIV [7].

MDR-TB is an emerging challenge for TB
control programs globally. Emerging and spread of drug
resistance TB has encountered as a great challenge in
Africa region, Sub-Saharan Africa in particular.
Information on the extent of MDR-TB from Africa region
is very limited, probably due to poor laboratory facilities,
poor surveillance  mechanisms and  reporting
procedures, outdated databases and sub-optimal
coverage of infrequent surveys. Sub-Saharan Africa
stands the burden of both very high TB incidence and
the highest HIV prevalence rates in the world, and
represents 14% of the global burden of new MDR-TB
cases [8] . Knowledge of the magnitude of MDR-TB is so
crucial to allocate resources, and to address prevention
and control measures [9]. Therefore, the aim of this
study was to assess the prevalence of MDR-TB and
associated risk factors at DMRH, Northwest Ethiopia.

II.  MATERIALS AND METHODS

a) Study Area and Setting
A facility based cross sectional study was
conducted among403 TB patients who treated and

© 2017 Global Journals Inc. (US)
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registered from September 1, 2015 to March 10, 2017 at
Debre Markos Referral Hospital TB clinic. The hospital is
a tertiary level hospital that provides health service for
inhabitants in East Gojjam Zone and surrounding areas.
It provides health service to more than 3.5 million
populations in its catchments [10]. In the hospital, DOTS
clinic was opened in 2012 under the National
Tuberculosis and Leprosy Program of Ethiopia and it
gives MDR-TB treatment services.

b) Sample Size and Sampling Technique

Allsmear positive TB patients registered and
treated from September 1, 2015 to March 10, 2017 have
been taken as a sample size. The study included 403
smear positive TB patients with full socio-demographic
characteristics registered in the TB unit of Debre Markos
Referral Hospital. The sample was taken orderly all
patients’ recorded and started TB treatment from
September 1, 12015- March 10, 2017. Each individual
TB patient’'s record had been selected from all
tuberculosis patients’ records using TB treatment card,
TB register form, quarterly report on MDR-TB and case
finding format at DMRH.

I11. DATA COLLECTION AND ANALYSIS

Data was extracted by reviewing all the
necessary registration formats from medical records
and treatment charts in TB results at DMRH. The socio-
demographic factors together with the clinical profile of
the patient were extracted from medical records and
treatment charts from the hospital TB database. The
collected data were checked manually for the
completeness and consistency and the data was
cleaned, coded and analyzed using SPSS version 20.
Logistic regression wasused to determine the
association between independent variables and the
outcome variable. Odds ratio and 95% confidence
intervals were calculated and the result was considered
statistically significant at p < 0.05.

a) Ethical Consideration

The study was conducted after it is ethically
reviewed by Department of Research and Ethical Review
Committee of Debre Markos University. Then supporting
letter was written to Debre Markos Referral Hospital. Al
information during data collection had been confidential,
there were no any personal identification which was left
on the check list.

b) Operational Definitions

e MDR-TB: Is defined as an MDR-TB suspect who is
sputum culture positive and whose TB is due to
Mycobacterium TB that are resistant in-vitro to at
least isoniazid and rifampicin

e New Cases of TB: Is defined as a newly registered
episode of TB or TB treatment for < 1 month

o Re-treated cases of TB: A previously treated case is
defined as a newly registered episode of TB in a
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patient with treatment history for TB for 1or more
month

e Primary Resistance: Patients with TB resistant to one
or more anti-TB drugs, but who have never been
previously treated for TB

e Acquired Resistance: Patients diagnosed with TB
who start anti-TB treatment and subsequently
acquire resistance to one or more of the drugs used
during the treatment

e Extensive Drug-resistance (XDR): Resistance to any
fluoroquinolone and at least one of the three inject
able second line drugs (capreomycin, kanamycin,
amikacin)

e Mono Resistance: Resistance to only one first line
anti TB drug.

IV. RESULTS

a) The Socio-demographic characteristics of smear
positive TB patients

A total of 403 smear positive TB patients were
enrolled. Of these, 248(61.2%) were males and
155(38.8%) females (Table 1). The prevalence of drug
resistance (both RR and MDR)-TB patients in this study
was 48(11.9%) of which 29(60.4%) were males and
19(39.6%) females. Of all drug resistant TB cases only
6(12.5%) were MDR-TB and the remaining 42(87.5%)
were mono-resistance (all rifampicin resistance). From
all MDR-TB patients, 4(66.7%) were males and 2(33.3%)
were females. Among403 smear positive TB patients,
6(1.5%) were MDR-TB cases. Of all drug resistance TB
cases, 43(89%) of them were rural dwellers and 5(11%)
were urban dwellers. On the other hand all patients who
were MDR-TB cases were rural dwellers (Table 3).

The highest number of drug resistance TB
patients in this study were seen in 2016, 23(47.9%)
followed by 22(45.8%) in 2015 and the least observed in
2017, 3(6.3%)(Table 3). Of all drug resistance TB
patients across the study period, the age group 16-30
were the most affected which accounts 28(53.2%)
followed by age group 31-45, 7(14.6%).The lowest
number was observed in the age group 46-60, 3(6.3%).
In contrast to this, the majority of MDR-TB patients,
4(66.7%) were in the age group of 0-15 and 16-30 each
account 2 and the least were seen in the age group 31-
45 and>60 which account 1(16.6%) in each group of
the total 6 MDR-TB patients. The majority of smear
positive TB patients, 355(88.08%) of them were
susceptible for rifampicin AFB smear positive TB
patients (pulmonary and extra-pulmonary) (Table 4).

b) Prevalence of smear positive TB armong patients with
age groups in different years
From a total of 25(6.2%) smear positive TB
patients found in 0-15 age group, 13(52%) of them were
males and the remained, 12(48%) were females. There
was an increase amongst males in 2016, 6(46.2%) from
the total 25 and amongst females in 2015, 6(46.2%). The



prevalence of smear positive TB patient with the age
group of 0-15 was the same in 2015 and 2016, 8 in each
year, but there was slightly increasing in 2017, 9 of the
total 25 (Table 2).

The highest prevalence of smear positive TB
patients in both male and female were observed in the
age group 16-30 in 2015 and 2016.Fromthe total
number of 236(58.6%) smear positive TB patients in this
age group, 142 (60.1%) males and 94(49.9%)females.
Of these 72(30.5%) males and 48(20.3%) females were
observed in 2015 followed by 52(22.0%) males and
33(24.3%) females in 2016. The least prevalence of
smear positive TB patients were seen in 2017,
19(8.05%) males and 13(5.5%) females. In addition to
this, the prevalence of male patients was relatively
higher than that of females across the year 2015-2017 in
this age group as indicated in Table 2.

In the age group 31-45, the percentage of
smear positive TB patients increased from 2015-2016
and the highest was observed in 2016, 41(51.3%). The
prevalence decreased from 41(51.3 %) in 2016 to
6(7.5%)in 2017. In addition to this, the percentages of
males were relatively higher than that of females across
the year from 2015 to 2017. The number of smear
positive TB patients registered in this age group across
the study period was 80(19.9%). Fifty one (63.8%) males
and 29(36.2%) females were seen. The second highest
prevalence 236(58.6%) was observed in age group
16-30 (Table 2).

The highest percentage of smear positive TB
patients in the age group 46-60 was 23(50%) registered
in 2015 followed by 17(36.9%) in 2016 and the lowest
6(13%) registered in 2017. The percentage of patients
was decreasing from 2015, 23(50%) to 2016, 17(36.9%).
The percentage of male patients was higher than that of
female patients across the year from 2015-2016, but
they are equal in 2017. The total percentage of smear
positive TB patients among the age group >60 was
18(4.5%) registered from 2015-2017. Of these,
13(72.2%) were males and 5(27.8%) were females. The
highest percentage was registered in 2015, 9(55.5%)
and the lowest was 3(16.7%) observed in 2017. The
percentage of male patients were relatively higher than
that of females across the years from 2015-2017
(Table 2).

c) Drug Resistance Pattern of TB and its Associated
Factors

Of all drug resistance TB patients, 39(81.3%) of
them were pulmonary in site and from these 24(50%) of
them were male and 15(31.3%) of them were females.
The rest 9(19.7%) were extra pulmonary in site, of these
5(10.4%) were males and 4(8.3%) females. Of all MDR-
TB patients, 4(66.7%) were belongs to pulmonary in
origin and the remaining 2(33.3%) were extra-pulmonary
TB (Figure 1). No statistically significant association was
seen between site of TB infection and MDR-TB

[COR=0.8(95%CIl 0.74-4.24, p=0.864].Forty threewere
rural dwellers and 5 were urban dwellers among 48 drug
resistant TB cases. Therefore, significant association
was observed between MDR-TB and residence
[AOR=8.2 (95%CI 2.72-14.8), p=0.04] (Table 3).

Of all smear positive TB patients 292(71.2%),
163(56.7%) males and 129(43.3%) females have no
previous history of TB treatment. The rest 111(29.8%),
76(65.5%) males and 35(34.5%) females were
previously treated for TB. Among drug resistance TB
patients the majority of them, 31(64.6%) were previously
treated for TB, of these 18(58%) were males and
13(42%) females. Of 48 of drug resistance TB patients
17(45.4%) were new patients. Eleven (64.7%) were
males and 6(33.4%) females. The highest number of
previously treated drug resistance TB patients were
seen in 2015, 17(35.4%) of these 9(52.9%) were males
and 8(47.1%) females. All MDR-TB patients were
previously treated for TB. Of these the majority, 4(66.7%)
of them were under category 4 (failure of new regimen)
and the remaining 1(16.6%) was under category 5(after
failure of retreatment) and the rest 1(16.6%) was under
category 2(relapse). There was statically significant
association between history of previous TB treatment
and the chance of developing MDR-TB [AOR=
34.26(95%Cl: 4.89-24.11), p=002] (Table 3).

d) Prevalence of Drug Resistance TB in HIV positive
patients

The prevalence of TB/HIV co-infection was
29(7.2%). Of these, 17(4.16%) were males and 12(2.9%)
females. The majority of patients, 374(92.8%) were HIV
negative. Age group 16-30 years, 19(4.67%) took the
major share followed by 31-45 years, 9(2.19%) and the
least affected age group was 46-60 and >60 each
account 0% in retroviral infection among smear positive
TB patients. Males were the most affected group in
TB/HIV co-infection (Table 2).

The prevalence of drug resistance TB and HIV
co-infection in this study was 12(24.9%). Among these
9(18.6%) were males and 3(6.3%) females. Across the
study period males were predominate over females in
drug resistance TB and HIV co-infection except in 2015,
in this case both sexes were equal in number. On the
contrary, none of MDR-TB patients were HIV positive.
The highest number of drug resistance TB and HIV co-
infection were seen in 2016, 8(12.5%) and the least (0%)
were seen in 2017. There was no statistical significant
association between drug resistant TB and HIV status
[COR=22.5(95%Cl=0.35-98.5, p=0.998)] (Table 3).

e) Trends of MDR- TB across the study period

From the total of 48 drug resistance TB patients,
42(87%) of them were RR (rifampicin resistance), of
these 25(59.5%) were males and 17(40.5 %) females.
Of all drug resistant, 6(12.5%) of them were MDR-TB
patients, 4(66.7%) males and 2(33.3%) females. When
observing the trends of MDR-TB across the study period
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among smear positive TB patients, the number of MDR-
TB patients were 3(0.74%), 2(0.49) and 1(0.24%) in
2015, 2016 and 2017 respectively. So the trends of
MDR-TB was decreasing from 3(0.74%) in 2015 to
1(0.24%) in 2017 (Table 3).

V.  DISCUSSION

The prevalence of MDR-TB from both new and
previously TB treated cases in this study was found to
be 1.5%.The finding in this study was lower than
previous study in the same study area [11]. Multidrug
resistance TB is estimated to be 3.7% of newly
diagnosed patients with TB and 20% of previously
treated patients around the world as shown by WHO
2012 report[8]. On the other hand, in the fourth WHO
global report on anti-TB drug resistance in the world,
data are reported from eight countries of the Region,
and MDR-TB rate in this Region were 2% among new
cases, 35.3% among previously treated cases and 5.4%
from all or combined cases [6].In a previously study
conducted from January 2011 to December 2013
stated that from a total of 2149 TB patients received in-
patient treatment at St. Peter TB specialized referral
hospital, 780(38%) patients were MDR-TB (culture
positive) which is much higher than the result of this
study [12].

A study finding in Northeastern China showed
the prevalence of MDR-TB of 8.7% [13]. Similar study
findings in New Delhi, India, shows from sputum positive
pulmonary TB clients enrolled, the prevalence of MDR-
TB among newly diagnosed pulmonary TB patients was
1.1% [14]. Another study in India on the pulmonary TB
drug resistant shows 8% MDR-TB [15]. In contrast, all
the above mentioned results were higher than the result
found in this study and all MDR-TB patients were
previously treated for tuberculosis, but there were MDR-
TB cases in treatment naive patients.

A research conducted in Dessie town, among
434 TB cases of TB treatment, 9(2.1%) were found to be
MDR-TB cases which is a bit higher than this study
finding [16]. On the other hand, a study which was
conducted in Addis Ababa, at St .TB Specialized
hospital from January 2011 to December 2013, a total of
2149 TB patients were received in-patient TB treatment
in this hospital, of which 780(38%) patients were MDR-
TB [12]. This higher prevalence of MDR-TB might be
due to most of the patients were referral cases. Other
studies conducted in the same study area at Debre
Markos referral hospital showed, the prevalence of
MDR-TB was 2.3% and 3% which is higher than the
current study [11, 17]. But most MDR-TB cases were
observed in males, 16-30 age groups and rural dwellers
in agreement to the current study.

The result is slightly higher than the result of this
study. But gender distributions of MDR-TB patients were
almost similar to the previous studies. Regarding the
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trends of MDR-TB in the study area, previous study
shows an increasing trend of MDR-TB patients across
the study period which was in contrast to this study. The
trend of MDR-TB was 0%, 0.3%, 0.6%, 0.5% and 0.9%
for 2011, 2012, 2013, 2014, and 2015 respectively. The
trend of MDR was increasing in the study area from
0.0% in 2011 to 0.9% in 2015[18-22]. The decrease in
the prevalence of MDR TB in the current study area may
be due to better information of the community about the
cause, transmission, prevention and treatment of
tuberculosis.  And commitment of the health
professionals to strictly follow TB patients during the
intensive and continuation phase of TB treatment. The
new cases MDR-TB prevalence of this study was found
to be null (0%) from all smear positive TB cases, which
was extremely lower compared to other studies
mentioned above. The possible reason for this low
figure finding could it be low MDR-TB detection status of
the hospital. On the other hand, the higher prevalence of
MDR-TB in previously TB treated patients may be due to
a poor adherence of patients to anti TB drugs by
different reason.

There was no statistically significant association
between age groups and MDR-TB occurrence from this
study, which is similar in a study finding in Dessie
administration[16]. In contrast to this, age was
considered a risk factor for MDR TB as it was explained
in a previous study, Ethiopia[23].Age group at 25-44
years in Bangladesh was a risks factor of MDR-TB. Sex
was not significantly associated with MDR-TB according
to this study finding. Similarly, there was no statistically
significant association between sex and MDR-TB
occurrence in a study conducted Dessie city
administration in Ethiopia[16]. In contrast to this a
nationwide survey conducted in China showed that,
female gender were a risk factors for MDR-TB [13]. But
a study in Nigeria showed gender was not significantly
associated with MDR-TB [24]. Another study finding in
Thailand also showed male gender as risk factors for
MDR-TB [25]. In Ethiopia, male gender was a risk factor
for MDR-TB in previous study [26] which is in contrast to
current study.

Regarding treatment status of MDR-TB patients,
all 6(100%) of them were previously treated for TB. And
there was statically significant association between
history of previous TB treatment and the chance of
developing MDR-TB. In this study previously treated for
TB patients have 34.26 times more risk to develop MDR-
TB than treatment naive patients. This result is similar to
the report in a previously conducted study in Dessie
City administration, Ethiopia stated that prevalence rate
of MDR-TB from new TB cases, retreated cases and
combined of all were found to be 0.3/100, 21.6/100 and
2.1/100respectively from all forms of TB cases. The
prevalence rate of acquired MDR-TB was similar to the
combined prevalence rate above since all MDR-TB



cases were acquired whereas, primary MDR-TB rate
was null [16].

The prevalence of MDR-TB in previous study
was 2.3% of which 0.2% new cases and 2.1%previously
treated cases. Drug resistance was strongly associated
with previous treatment [27, 28]. This is comparable with
the result of this study. In this study, there was no
statically significant association between occurrences of
MDR-TB and HIV status of patients. This result is similar
to the fining in Kenya, Malawi, Tanzania, Cote d'lvoire
and France [29-32].The Global Project of MDR-TB,
which has been gathering data since 1994 from 7
countries, none of which have a high prevalence of HIV
infection and there was no association between HIV
infection and MDR-TB in 5 of these countries, where as
a significant association was observed between MDR-
TB and HIV infection in 2 countries Latvia and Ukraine
[33,34].HIV was a risk factor for TB/MDR-TB accordingly
to, WHO report at California; US during 2011which
shows HIV contribute 4.5% MDR-TB cases [8].

With respect to the contribution of site of TB to
multidrug resistant in the current showed that from all
MDR-TB cases 4(4/6) of them were from pulmonary TB
type and the rest 2 (2/6) were extra-pulmonary. A
comparable result was noted in another study in
Ethiopia which showed pulmonary TB type was a risk
factor for MDR-TB [26].In contrast to the result of this
study,a study in southern Ethiopia showed that HIV have
statistically significant association for both acquired
MDR-TB and primary MDR-TB [27].

VI. CONCLUSION

Prevalence of MDR-TB for both new and
retreated TB cases from all smears positive TB patients
at DMRH were found to be 1.5%. Previous history of TB
treatment was found to be significantly associated with
MDR-TB. In this study, age, sex and HIV status were not
associated with MDR-TB. Counseling related to anti-TB
drugs adherence during intensive and continuation
phase of TB treatment is mandatory to decrease MDR-
TB.Further prospective study is necessary to have more
information about MDR-TB in the country in general and
in study area in particular.

a) Limitation of the Study

The data was collected by using secondary
data source from already recorded documents, so there
were some difficulties in getting all the necessary
information regarding the study across the study period.
Even thought, the hospital started to give MDR TB
diagnosis and treatment in February, 2014, the study
included data only for 3 years (2015-2017) due to time
constraint.
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Table 1: The socio-demographic characteristics of smear positive TB patients by age group, sex and retrovirus

infection status at DMRH, Northwest Ethiopia, March 2017, (N=403)

Age group Sex HIV Status
Positive Negative

Mo P Toll P E T rotal | M| F | Total
0-15 1311 ] 24 | 1|0 1 12 | 11 23
16-30 142 | 92 | 234 |12 7 | 19 |130| 85 | 215
31-45 51 | 29 | 80 | 4|5 9 47 | 24 | 71
46-60 29 | 17 46 0] 0 0 29 | 17 46
>60 13 | 6 19 |00 0 13 | 6 19
Total 248 | 155 | 403 |17 |12 | 29 | 231|143 | 374

Table 2: The prevalence of smear positive TB patients among age groups and HIV status in different
years at DMRH, Northwest Ethiopia

Year | Age group Sex HIV Status
Moo | E % | Total Positive Negative
M| % |F| % |Total | M | F | Total
2015 0-15 2 | 25 | 6| 75 8 11100 (0] O 1 1 6 7
16-30 71 1597 48] 403 | 119 | 6 | 60 | 4| 40 10 | 65 |44 | 109
31-45 19 | 576 |14 | 424 | 33 | 5 |714 |2 |296| 7 14 |12 | 26
46-60 14 1609 | 9 | 39.1 23 11100 0] O 1 13 |9 | 22
>60 8 | 80 | 2] 20 10 o] 0o Jo] o 0 8 |2 10
Total 114 1591 | 79| 409 | 193 |13[684 |6 [31.6| 19 |101 | 73| 174
0-15 6 | 75 | 2| 25 8 0| 0 |0]| O 0 6 | 2 8
16-30 52 | 612 (33388 | 8 |2 |667|1]333]| 3 50 |32 | 82
2016 3145 28 |623|13| 377 | 41 | 2| 40 | 3] 60 | 5 | 26 |10 36
46-60 12 | 706 | 5 | 29.4 177 | 0| 0 |O] O 0 12 | 5 17
>60 3 60 2 40 5 0 0 0 0 3 2 5
Total 101 | 64.7 | 55| 343 | 156 | 4 | 50 | 4| 50 8 97 | 51| 148
0-15 5 | 556 | 4 |444s | 9 0| 0 |0| O 0 5 | 4 9
16-30 19 | 59.4 | 13| 406 | 32 | 2 [100 |0 | O 2 15 | 11| 26
2017 31-45 4 | 66.7| 2 | 333 6 0 0 0 0 0 2 1 3
46-60 3 | 50 | 3| 50 6 0| 0 |0] O 0 3 |3 6
>60 2 | 75 |1 25 3 0| 0 |0] 0 0 2 |1 3
Total 33 | 589 | 23| 411 56 | 2 ]100 0| O 2 27 |20 | 47

© 2017 Global Journals Inc. (US)

2017

Year

—_
W

(C)



2017

Year

(C)

Table 3. Resistance pattern and treatment categories of MDR-TB patients at DMRH Northwest Ethiopia from
September 2015-March 10, 2017

Treatment Status Resistance Type
New Previously Treated M F Total M F Total
M % |F| % M % F % N % N % N N| % |[N| % N
2015 | 4 80 (1] 20 9 [ 529 | 8 [ 471 |11 |579 | 8 | 421 19 2 1667|1333 3
2016 | 6 60 [ 4] 40 8 |[615]| 5 | 39513619 ] 8 38 21 1 50 [ 1 50 2
2017 1 | 50 [1] 50 |1 ]100] 0| O 1121 1] 241 2 111000 O 1
Total | 11 | 647 | 6353 | 18| 58 | 13| 42 | 25|595 |17 |405| 42 |4 ]667]2|333]| 6

RR- Rifampicin resistance, MDR- Multidrug resistance

Table 4: Analysis of socio-demographic and clinical factors for MDR-TBpatients atDMRH, Northwest, Ethiopia,

March 2017
Variables Resistant Pattem | 4p 959 CI) | P-value | AOR (95% Cl) | P-value
R S
M 29 219 1.6(0.06-9.11) | 0.574 -
Sex
F 19 136 1
0-15 6 28 1
16-30 28 206 0.73(0.02-0.86) 0.340 -
Age 31-45 7 73 0.33(0.21-5.3) 0.997 -
46-60 3 43 0.86(0.81-7.2) 0.997 -
>60 4 15 0.41(0.24-10.29) | 0.768 -
Previous Yes 31 80 31.0(9.78-74.44) | 0.001 | 34.26(4.89-24.11) | 0.002
history of TB
treatment No 17 275 1 1
Positive 12 17 22.5(0.35-98.5) 0.998 -
HIV status X
Negative 36 338 1
Residence AU 43 200 5.4(1.64-10.63) | 0.025 8.2(2.72-14.8) 0.04
Urban 5 108 1 1
, PTB 39 238 0.8(0.74-4.24) 0.864 -
Steof 1B ¢p7g 9 70 1

R=Resistant, S= Sensitive, PTB=Pulmonary Tuberculosis, EPTB=Extra-pulmonary Tuberculosis
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Figure 1: Site of drug resistance TB among patientsat Debre Markos Referral Hospital, Northwest Ethiopia,
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The Expression of Basal Cytokeratins in
Breast Cancers

Dr. Vidhya Lakshmi S * & Dr. Seyed Rabia®

Abstract- Introduction: Treatment for breast cancer is based on
the expression of the immunomarkers such as ER, PR and
HER2/neu. Cases which are negative to all the three
immunomarkers, are called Triple Negative Breast Cancers
(TNBC) and they have a poor prognosis. Recent studies have
shown that some of the TNBCs express cytokeratins CK 5/6
(subcategorizing them as basal-like breast cancers) and these
respond well to anthracycline-based chemotherapy.

Aim and Objectives. To study the expression of basal
cytokeratins CK 5/6 in breast carcinomas reported in our
centre and to correlate with histological type, grade, size,
clinical features and ER, PR and HER2/neu status.

Methods: Tissues of 44 cases of breast carcinoma diagnosed
between June 2009 and May 2014 were refrieved.
Immunohistochemical staining for CK 5/6 was done and it was
correlated with parameters such as histopathological type,
grade, size, invasion and ER, PR and HER2/neu status.
Results: Eight of the breast carcinomas (18%) were
categorized as Triple Negative Breast Cancers (TNBC) as they
were negative for ER, PR and HER2/neu. Four of the TNBCs
(50%), were positive for CK 5/6. Significant statistical
correlation was observed between the size of the tumour and
positive CK 5/6 expression. All CK 5/6 positive cases were of
high grade.

Conclusion: The routine use of CK 5/6 is recommended in all
cases of TNBCs, as 50% of them are positive for these
markers. Patients in this subcategory could benefit from
anthracycline-based chemotherapy.

Keywords: triple negative breast cancers, cytokeratin 5/6,
basal-like breast carcinoma.

l. [NTRODUCTION

that vary remarkably in terms of clinical
presentation, histology, behavior and genetic
characteristics [1]. There has been a steady increase in
the incidence of breast cancers worldwide and
especially in the developing countries, mainly
attributable to globalization causing adaptation of
western lifestyle and improved access to diagnostic
modalities. As per the International agency for research
on cancer, the number of new cases of female breast
cancers in India in the year 2012 was 144,937. [2] The
mortality rate in the Indian cohort was 50% compared to
that in USA, where only one woman out 5-6 patients die
of breast cancer.

Breast cancers that express Estrogen and
Progesterone receptors can be treated by hormonal

3 reast cancers are a diverse group of diseases

Author a: e-mail: drvidhyalakshmi@yahoo.co.in

manipulation [3]. Targeted therapy towards HER2 neu
has great success and Trastuzumab has been
introduced as an adjuvant drug in those showing over
expression of Her 2 neu [4]. A subset of breast cancers
have been found to show no expression of any of the
above mentioned markers. These have been labelled as
Triple Negative Breast Cancers (TNBCs). Though
hormonal manipulation is of no use in this subset, they
have found to show expression of other markers such
as basal Cytokeratins and EGFR. They have greater
sensitivity to anthracycline based chemotherapy despite
poor pathologic complete response [5].

This study focuses on identifying the cases of
breast cancer at our centre, performing
immunohistochemical studies of the basal Cytokeratin
CK5/6 in them and studying their expression and
correlation with various clinicopathological parameters.

[I.  MATERIALS AND METHODS

Cases of breast carcinomas diagnosed
between the years 2009 and 2014 were included in our
study. The study was performed after getting approved
by the Institutional Human Ethics Committee (IHEC). A
few of the cases were rejected owing to the absence of
sufficient clinical information, ER/PR studies or if blocks
were unavailable. The requisition form sent by the
operating surgeon was used for deriving information
such as age, site, nodal status and other gross findings.
Hematoxylin and eosin  stained slides from
representative sections of the breast tumours were used
for grading and assessing the histological type of
tumour, evidence of lymphovascular invasion, perineural
invasion and skin involvement. Immunohistochemical
staining for Estrogen Receptor, Progesterone Receptor,
Her2neu and CK5/6 was performed on these sections
after antigen retrieval in pressure cooker followed by
EDTA buffer at an alkaline pH (pH of 9).

The antibody reagent clones were Clone EP1 by
DAKO, Clone PgR 636 by DAKO, Anti-v-erbB-2 Clone
CB11 by Biogenix and FLEX Monoclonal Mouse Anti-
human Cytokeratin5/6 (Clone D5/16B4) for ER, PR,
Her2neu and CK5/6 respectively. A two stage process
involving binding of primary antibody to the targeted
epitope; second step by identifying a secondary
antibody bound to a dextran polymer with the help of
horseradish  peroxidase enzyme attached to a
chromogen.
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The various parameters analyzed were age,
histological type, size of the tumour, grade, skin,
lymphovascular and perineural invasions, number of
axillary lymph nodes showing metastasis and staining
properties of ER,PR, Her2neu and CK5/6.

Based on studies conducted by Rakha et al [1],
Laakso et al [6] an arbitrary scoring system was drawn
up for quantifying the expression of CK5/6. (Table: 1)

Score Description
0 Less than 1 % positivity
1+ 1-10% tumour cells are positive
2+ 10-50% tumour cells are positive
3+ More than 50% tumour cells are positive

I1I.  REsuLTS

44 cases of female breast cancer were under
study. The ages ranged between 33 and 67 years. The
age group that had the most number of cases was 41 to
50 years. The commonest histological grade in our
study was Grade 2, with 24 cases and 9 cases were
grade 3(Fig:1).

Fig. 1: Invasive ductal carcinoma NOS, H&E 400x

88% of the tumours were of the infiltrating ductal
carcinoma, not otherwise specified (NOS). Two cases of
micro papillary carcinoma, a case of metaplastic
carcinoma and papillary carcinoma were included.
Most cases (22) were of sizes between 2cm-5 cm.
Lympho vascular invasion was seen in 20 out of 44
cases, with most cases belonging to Grade 2. Perineural
invasion (Fig: 2) was seen in only two cases.

© 2017 Global Journals Inc. (US)
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Estrogen receptor expression was seen in
around 45% of cases and 52% of the cases showed Her
2 neu over expression. (Fig 3)

Fig. 3: Histogram showing distribution of ER/Her 2
neu & grade

Size of the tumour statistically correlated with
CK 5/6 positivity. Larger tumours had a greater
incidence of CK 5/6 positivity with the largest tumour
being 13.5 cm in size. (Fig 4)
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Fig. 4: Pie chart showing CK5/6 positive cases and
size of tumours

Correlation between CK 5/6 with invasive and
prognostic features was performed and we observed
that the tumors with higher grade, lymphovascular,
perineural invasion and extensive lymph node
metastases showed greater CK5/6 expression than their
respective counterparts. (Fig 5)
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Fig. 5: Histogram showing prognostic parameters vs
CK5/6 positivity

IV.  DISCUSSION

Breast carcinomas have emerged as the most
common malignancy in Indian women. Not only is their
incidence high, but the fatality rate of these cases
exceeds those of the western population [6]. The cure
rates, quality and length of life have improved in these
women after the development of targeted therapy. Glass
et al [7] observed quantitative and qualitative trends in
breast cancer incidence. There has been a tremendous
increase, particularly in ER positive tumours. The reason
for the exponential rise has been attributed to the use of

post-menopausal hormone replacement therapy and

widespread utilization of mammography.

Breast cancers have been sub classified into 4
molecular subtypes.

1. Luminal A — High expression of luminal cytokeratins
and hormone receptors. ER/PR-positive. HER2/neu-
negative.

2. Luminal B - Expression of luminal cytokeratins are
seen. ER/PR- positive. HER2/neu expression-variably
positive. Higher grade and proliferation than
Luminal A.

3. HER2/neu - Low expression of ER. High expression
of HER2/neu and 17q12. ER/PR negative. HER2/neu
positive. High grade, TP53 mutations present and
higher likelihood of nodal metastasis.

4. Basal-like - High expression of basal cytokeratins
and epithelial genes. Low expression of hormone
receptors. Triple-negative (ER, PR, HERZ2/neu).
TP53, BRCA1 mutations seen.

Treatment response to endocrine therapy is
good in ‘Luminal type A’ tumours. The response in
‘Luminal B’ tumours is not as satisfactory as in Luminal
A tumours. Her 2 neu class of tumours responds to
Trastuzumab. The basal like tumours do not responds to
endocrine therapy or Trastuzumab.

The subsets of breast carcinoma which are not
susceptible to conventional therapy, have a paradigm
shift in molecular genetics and immunohistochemical
expression. These are the Basal-like breast carcinomas
and the Triple Negative Breast Cancers.

The overall percentage of ER positive cases in
our study was 45%, lesser when compared with western
literature.(Fig 6). This is consistent with findings in a
study conducted by Ambroise et al [8], which concluded
saying that hormonal expression is lesser in the south
Indian population. We noted that 54% of ER positive
tumours were node positive and most ER positive
neoplasms [9] we

{ i

Fig. 6: 100% cells showing strong nuclear staining for
Estrogen Receptor
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We inferred that due to the large size of the
tumours in our study, there was increased nodal
metastasis. Almost all the women with ER positive cases
belonged to the 35 to 65 year age group.

Normalization technique was introduced for
standardization of results and to avoid discordance
between immunohistochemistry and FISH results. There
is improved accuracy of HER2 studies using a
subtraction scoring system in which a signal score of
non-neoplastic breast epithelium is subtracted from that
of the tumour [10]. Using this system, the proportion of
HER2 positive tumours in our study is 63%. (Fig 7). This
stresses the need to look into other markers and their
routine use in South Indian cohorts.

A

' & (!
Fig. 7: Cells showing strong and complete membrane
staining for Her2neu

Dolle et al [11] inferred that Triple Negative
Breast Cancers (TNBCs) are breast cancer subtypes
associated with high mortality rate and resistance to
hormonal manipulation and Herceptin. Since these
tumours are negative for ER, PR and HER2, newer
markers are to be identified for this subtype. These
tumours have been seen with increased incidence in
younger women (aged 45 years or younger). Our study
showed close correlation, with the mean age of women
with TNBCs being 46 years and nearly a third of the
women were 40 or younger.

The purpose of our study was to identify a
newer basal marker and observe the expression and
clinic-pathological in cases of breast cancer at our
centre. The basal marker that we selected for our study
was CK 5/6[12]. Clark et al suggested that CK5 is
positive in breast progenitor cells, which are believed to
be the cell of origin in basal-like breast cancers (Rakha)
[1]. In our study, 25% of the cases were basal-like, with
all of these tumours falling into either Grade 2 or Grade
3. Thus CK 5/6 was positive in 50 % of TNBCs (Fig: 8).
The only case of metaplastic tumour was negative for
basal markers.

© 2017 Global Journals Inc. (US)
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Fig. 8: < 10% cells sHowing staing Wi CK56 IHC
marker, IHC 100 x

Nodal positivity in basal Cytokeratin positive
cases in our study was nearly 80%. Vascular emboli
were also prominent in these tumours, consistent with
their highly invasive nature (Fig: 9). These malignancies
are associated with poor prognosis and have a
distinctive response to chemotherapy.

Fig. 9: > 50% cells showing staining with CK5/6 IHC
marker, IHC 100 x

Nielson et al [13] observed that a panel
consisting of ER, HER2 and CK 5/6 to identify the basal-
like subset was useful as this immunohistochemical
combination had a 76% sensitivity and 100% specificity
rate when compared with genetic microarray analysis.

The conclusions drawn from our study is that
CK5/6 positivity was seen in tumours of larger size and
higher grades.
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Optimization of Citric Acid Production by
Substrate Selection using Gamma Ray
Induced Mutant Strain of Aspergillus niger

Shamima Nasrin %, Mesbah Uddin Ansary ° & Md. Khorshed Alam °

Abstract- The worldwide demand for citric acid is increasing
with the rising population and industrialization. The growing
demand for citric acid and the need for alternative materials as
substrates in the recent years have led to the choice of a novel
and economically viable substrate, namely jackfruit (outer
portion) and molasses for citric acid biosynthesis. Hydrolysis
these substrates with 0.05N HCI followed by fermentation
using two isolates of Aspergillus niger were investigated for
citric acid production under submerged culture condition in a
period of 15 days. The products of the microbial metabolism
namely residual sugar, total titratable acidity (TTA), citric acid,
and biomass contents were determined periodically. Maximum
citric acid production was found after 12 days of fermentation
for both isolates, namely Aspergillus niger CA16, the parent
strain and gamma ray induced mutant Aspergillus niger 79/20.
Citric acid production was found highest in the absence of
Prescott salt by Aspergillus niger CA16 in mixed fermentation
medium which was about 16.35 mg/ml and lowest in jackfruit
medium, 12.88 mg/ml at day 12. Whereas in the presence of
Prescott salt, lowest citric acid production was also found in
jackfruit medium, 7.21 mg/ml and highest in mixed medium,
11.54 mg/ml. In case of the previously isolated gamma-ray
induced mutant Aspergillus niger 79/20, the yield seems to be
higher under similar experimental condition. In absence of
Prescott salt highest production of citric acid was found by
mutant Aspergillus niger 79/20 in mixed fermentation medium
which was about 25.87 mg/ml and lowest in jackfruit medium,
22.12 mg/ml at the day 12 which was even higher than that
found in case of the parent strain Aspergillus niger CA16. In
the presence of Prescott salt highest production of citric acid
was found in mixed media, 16.35 mg/ml and lowest in jackfruit
medium, 13.94 mg/ml which was again higher than that was
obtained in case of the parent strain.

Keywords: aspergillus niger 79/20, citric acid, titratable
acidity.

I. [NTRODUCTION

itric acid is one of the world’s largest tonnages of
fermentation products. It is widely used in the

food beverage industries as an acidifying and
flavor-enhancing agent, pharmaceutical, chemical,
cosmetic and other industries for applications such as
acidulation,  antioxidation,  flavor ~ enhancement,
preservation, plasticizer and as a synergistic agent. The
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worldwide demand for citric acid is met by fermentation
mainly by the process involving the filamentous fungus
A. niger. A number of carbon sources may be used for
citric acid fermentation. For commercial reasons, the
uses of molasses, sucrose or glucose syrups are
favored. The use of molasses in particular is desirable
because of its low cost availability.

A. niger is capable of producing very high levels
of citric acid, about 90% of the theoretical yield from a
carbohydrate source. For an efficient citric acid
production, the growth of Aspergillus in pellet form is
desirable and this can be achieved by process
optimization. There is a great worldwide demand for
citric acid consumption due to its low toxicity compared
with other acidulants used mainly in the pharmaceutical
and food industries. Global production of citric acid has
now reached 1.4 million tones and there is annual
growth of 3.5-4.0 % in demand/consumption. A high
rate of acidogenesis in A. niger is observed only under
conditions of high glycolytic metabolism and can be
induced by the addition of an excess amount of sucrose
or other carbohydrates which induce a high rate of
glycolytic catabolism. In this production technique,
which is still the major industrial route to citric acid used
today, cultures of Aspergillus niger are fed on a sucrose
or glucose-containing medium to produce citric acid.
The source of sugar is corn steep liquor, molasses,
hydrolyzed corn starch or other inexpensive sugary
solutions. Bangladesh, at present, imported cent
percent citric acid from foreign countries. High
production depends to a great extent on the strain used
and its response to the composition of the medium can
show a great deal of variability. Industrial production of
this chemical by fermentation using cheap raw materials
is helpful in economic development of our country.
Keeping in view the future requirements and also the
availability of cheap raw material, efforts were made to
develop the process for citric acid fermentation, based
on our local resources such as molasses from sugar
mills and outer portion of jackfruit. So the purpose of
present study describes the feasibility of using raw and
cheap materials such as molasses and outer portion of
jackfruit for citric acid fermentation and to use parent
strain CA16 & gamma-ray induced mutants for high
citric acid yielding strain 79/20 of Aspergillus niger.
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Aspergillus niger is a haploid filamentous fungi
and is a very essential microorganism in the field of
biology. A. niger is cultured for the industrial production
of many substances. Various strains of A. niger are used
in the industrial preparation of citric acid (E330) and
gluconic acid (E574) and have been assessed as
acceptable for daily intake by the World Health
Organization. A. niger is important because of its
involvement in producing citric acid as well as industrial
enzymes, such as amylases, proteases, and lipases.
The uses of these enzymes are essential because of its
importance for transformation to food enzymes. For
example, A. niger glucoamylase is used in the
production of high fructose corn syrup, and pectinases
are used in cider and wine clarification. Glucose oxidase
is used in the design of glucose biosensors, due to its
high affinity for B-D-glucose. A variety of carbohydrate
sources such as beet molasses, cane molasses,
sucrose, commercial glucose, starch hydrolysates etc.,
have been used for citric acid production. Among these,
sucrose, cane and beet molasses have been found to
be the best choice (Kapoor et al., 1982).

II.  MATERIALS AND METHODS

This study was done in the research laboratory
of the Department of Biochemistry and Molecular
Miology at Jahangirnagar University and at Institute of
Food and Radiation Biology, Atomic Energy Research
Establishment, Bangladesh during July 2009 and
June 2010.

Parent strain Aspergillus niger CA16 and mutant
strain Aspergillus niger 79/20 were first grown on agar
slant medium. Each of the properly processed
substrates [Molasses, jackfruit (outer potion) and mixed
substrates] was hydrolyzed by 0.05 N HCI and filtered
which were then used as medium for submerged
fermentation. Each substrate were divided into two
groups and were fermented separately, one in the
presence of Prescott salt and the other in the absence.
Each of the groups of the three types of media were
further divided into another two subgroups and one of
them was inoculated with the parent strain Aspergillus
niger CA16 and the remaining one was inoculated with
the mutant strain Aspergillus niger 79/20. All the flasks
were then incubated for 15 days in an incubator under
same conditions. Fermented media were collected on
day 3, 6, 9, 12, 15 and were subjected to estimation of
residual sugar, TTA value, citric acid concentration and
pH determination.

[1I. CHEMICAL REAGENTS AND SOLUTIONS

All chemicals and reagents used in this study
were of analytical grade. All aqueous solutions were
prepared with distilled water. Stock solution of Prescott
salt  (NH4NOS3:  2.23g/L, K2HPO4: 1.00g/L,
MgS0O4.7H20: 0.23g/L) used in the media were
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prepared 10 times the media concentration and diluted
as its normal strength in the experiment.

[V.  ANALYTICAL DETERMINATION

At the different stages of fermentation the
culture flasks were taken out of the incubator and the
medium was collected onto the screw cap test tubes by
pipetting and preserved at 00C. The appropriate amount
of sample was used for the estimation of total titratable
acidity, citric acid and amount of residual sugar present
in the medium after fermentation.

V. DETERMINATION OF TOTAL TITRATABLE
ACIDITY (TTA)

Fermented medium (0.25ml) was diluted with
20ml of distilled water and was titrated against 0.1N
NaOH solution using 2 to 3 drops of phenolphthalein as
indicator. The value obtained was multiplied by 4 and
total titratable acidity was expressed as ml of 0.1N
NaOH required to neutralize 1ml fermented medium.
The titrametric analysis of fermentation of each strain
gave an indication of total acidity of the medium. The
medium containing high TTA value i.e. higher acid
content were then analyzed spectrophotometrically.

VI.  ESTIMATION OF CITRIC ACID
FROM FERMENTATION MEDIUM

Citric acid was estimated
spectrophotometrically by the reference method of
Marier and Boulet (1958). Citric acid forms a color
complex of polyvinyl keto-anhydridepolymer when it
reacts with acetic anhydride and pyridine which can be
estimated  spectrophptometrically  (Auterhoff  and
Schwingel, 1975). Following the growth of the organism
aliquots of the medium were diluted so as to have
concentration in the range of 25 to 200pug per ml
(approximately) of citric acid.

VII.  ESTIMATION OF RESIDUAL SUGAR

Before inoculation and after completion of
fermentation, samples were collected for initial and
residual sugar estimation, respectively.

Following the fermentation, amount of residual
sugar in the medium was determined by diluting the
aliquots of the medium so as containing sugar
concentration range of 25-200 » g per ml.

Initial and residual sugar of the medium was
determined spectrophotometrically by anthrone method
(Morse, 1947) using anthrone as the coloring agent with
sucrose as standard.

VIII. RESULTS

a) Estimation of residual sugar at different periods of
citric acid ferrmentation

The residual sugar concentration was different

in various media during citric acid fermentation by



Aspergillus niger parent strain CA76 and mutant strain
79/20. Prescott salt was also found to have an effect on
sugar concentration during citric acid fermentation. In
the presence of Prescott salt, residual sugar found in the
molasses fermentation medium by Aspergillus niger
CA16onday 3, 6,9, 12 and 15 was 34.81, 26.38, 21.13,
17.75 and 14.64 mg/ml respectively and that in the
absence of Prescott salt residual sugar found was
3519, 3025, 2375 1523 and 1092 mg/ml
respectively. Lowest amount of sugar was found at Day
15 on molasses fermentation medium by Aspergillus
niger CA16 in the absence of Prescott salt (Figure- 15).
Residual sugar found in the molasses fermentation
medium by Aspergillus niger 79/20 on day 3, 6, 9, 12
and 15 was 35.64, 29.62, 21.98, 16.20 and 11.51 mg/ml
respectively, in the presence of Prescott salt and 40.12,
34.41, 30.13, 25.55 and 17.51 mg/ml respectively in the
absence of Prescott salt. At Day 15 lowest amount of
residual sugar was found on molasses fermentation
medium by Aspergillus niger 79/20 in the presence of
Prescott salt which is higher than that found by
Aspergillus niger CA16 in the absence of Prescott salt
(Figure-14 & 15).
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Figure 14 Amount of Residual Sugar at different days of
fermentation in various substrate (with Prescott salt) by
A. niger CA16 and mutant strain A. niger 79/20.
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Figure 15: Amount of residual sugar at different days of
fermentation in various substrates (Without Prescott salt)
by A. niger CA16 and mutant strain A. niger 79/20.

When Aspergilius niger CA16 used jackfruit
(outer portion) as fermentation medium, the residual
sugar found on day 3, 6, 9, 12 and 15 in presence of
Prescott salt was 30.34, 24.34, 20.04, 16.78 and 12.32

mg/ml respectively and in the absence of Prescott salt
was 3255, 27.79, 20.13, 13.24 and 8.40 mg/ml
respectively. Lowest amount of residual sugar was
found in the absence of Prescott salt on the day 15 on
the jackfruit (outer portion) fermentation medium by
Aspergillus niger CA16 (Figure-15). In presence of
Prescott salt, concentration of residual sugar on jackfruit
(outer portion) fermentation medium by the mutant
fungus Aspergillus niger 79/20 was 32.69, 28.43, 23.12,
19.24 and 14.34 mg/ml on day 3, 6, 9, 12 and 15
respectively. On the other hand, the residual sugar
concentration was 36.73, 30.29, 26.51, 20.91 and 15.12
mg/ml during same incubation periods in the absence
of Prescott salt. Lowest amount of residual sugar was
found in the presence of Prescott salt on the day 15 in
the jackfruit fermentation medium by Aspergillus niger
79/20 which is higher than that found by Aspergillus
niger CA16 in the absence of Prescott salt
(Figure-14 & 15).

On the mixed fermentation medium, residual
sugar found in presence of Prescott salt was 36.14,
30.47, 22.81, 19.33 and 15.94 mg/ml respectively and in
the absence of Prescott salt was 40.23, 33.021, 25.17,
16.35 and 12.13 mg/ml respectively on day 3, 6, 9, 12
and 15 by Aspergillus niger CA16. Lowest amount of
residual sugar was found in the absence of Prescott salt
on day 15 in mixed fermentation medium by Aspergillus
niger CA16 (Figure-15). In presence of Prescott salt,
residual sugar concentration was 38.81, 33.32, 29.62,
2164 and 1829 mg/ml respectively in mixed
fermentation medium by Aspergillus niger 79/20 on day
3, 6,9, 12 and 15. On the other hand, the residual sugar
concentration in the absence of Prescott salt was 46.64,
41.69, 35.46, 29.60 and 20.12 mg/ml respectively on the
same respective days. Lowest amount of residual sugar
was found in the presence of Prescott salt on the day 15
in the jackfruit fermentation medium by Aspergilius niger
79/20 which is higher than that found by Aspergilius
niger CA16 in the absence of Prescott salt
(Figure-14 & 15).
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Figure 76: Amount of residual sugar at day 12 of
fermentation in different substrates (with and without
Prescott salt) by A. niger CA16 and mutant strain A.
niger 79/20. Here, P & A indicates presence & absence
of Prescott salt respectively.
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On day 12, the residual sugar found on each of
the three types fermentation media by the parent strain
Aspergillus niger CA16 were somewhat lower in the
absence of Prescott salt. On the other hand the residual
sugar found on the same types of media by the mutant
strain Aspergillus niger 79/20 were comparatively lower
in the presence of Prescott salt on day 12 (Figure- 16).

b) Estimation of TTA values at different period of citric
acid fermentation

Total titratable acidity (TTA) of different
fermented media were determined after different
incubation periods during citric acid fermentation by
Aspergillus nijger parent strain CA16 and mutant strain
79/20. In each case the TTA values were found to
increase gradually with the increase in incubation
periods from day 3 and picked on day 12 and then
started to decrease (day 15) [(Figure-17, 18 & 19) and
(Appendix-11 & V)].
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Figure 17: TTA values at different days of fermentation in
different substrates (with Prescott salt) by Aspergillus
niger CA16 and mutant strain Aspergillus niger 79/20.

On the molasses fermentation medium, TTA
value obtained in the presence of Prescott salt by
Aspergillus niger CA16 on day 3, 6, 9, 12 and 15 was
0.30, 0.65, 1.40, 2.0 and 1.51 respectively and in the
absence of Prescott salt was 0.4, 0.8, 1.8, 2.98 and 2.35
respectively. Highest TTA value for Aspergillus niger
CA16 was found in the absence of Prescott salt on 12
day. TTA value for mutant strain Aspergillus niger 79/20
on the same medium and on the same incubation
periods was 0.8, 1.3, 2.4, 3.1 and 2.7 respectively in the
presence of Prescott salt and 1.1, 2.4, 3.5, 49 and 4.3
respectively in the absence of Prescott salt. The highest
TTA value was obtained in the absence of Prescott salt
for the mutant strain Aspergillus niger 79/20 which was
higher than that found in case of parent strain
Aspergillus niger CA16 (Figure-17 & 18).
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Figure 18 TTA values at different days of fermentation in
different substrates (without Prescott salt) by Aspergillus
niger CA16 and mutant strain Aspergillus niger.

In the presence of Prescott salt, TTA value
found in the jackfruit (outer portion) fermentation
medium by Aspergillus niger CA16 on day 3, 6, 9, 12
and 15 was 0.2, 0.5, 1.2, 1.5 and 1.3 respectively and
that in the absence of Prescott TTA value found was 0.3,
0.96, 1.5, 2.68 and 2.16 respectively. Highest TTA value
was found at Day 12 on jackfruit fermentation medium
by Aspergillus niger CA16 in the absence of Prescott
salt. When Aspergillus niger 79/20 was the strain used
for fermentation on jackfruit medium, the TTA value
found in the presence of Prescott salt on day 3, 6, 9, 12
and 15 was 0.8, 1.2, 2.1, 2.9 and 2.5 respectively and in
the absence of Prescott salt was 1.0, 2.1, 3.2, 4.6 and
4.22. TTA value was highest at day 12 in the absence of
Prescott salt for Aspergillus niger 79/20 which was
higher than that obtained for Aspergillus niger CA16
(Figure-17 & 18).

TTA value obtained on day 3, 6, 9, 12 and 15
was 0.3, 0.95, 1.6, 2.4 and 1.67 respectively in the
presence of Prescott salt and in the absence of Prescott
salt was 0.5, 1.2, 2.8, 3.4 and 2.85 respectively when the
parent strain Aspergillus niger CA16 was allowed to
ferment the mixed medium. Highest TTA value found in
the absence of Prescott salt for Aspergillus niger CA16
grown on mixed fermentation medium. When the same
medium was fermented by Aspergillus niger 79/20, the
TTA value obtained in the presence of Prescott salt on
day 3, 6,9, 12 and 15 was 1.0, 1.89, 2.9, 3.4 and 2.95
respectively and in the absence of Prescott salt the TTA
value was 1.2, 2.7, 3.95, 5.38 and 4.89 respectively.
Once again the highest TTA value was obtained for
Aspergillus niger 79/20 on day 12 in the absence of
Prescott salt which was higher than that obtained in
case of Aspergillus niger CA16 (Figure-17 & 18).
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Figure 19: Total Titratable Acidity at day 12 of
fermentation in different substrates (with and without
Prescott salt) by A. niger CA16 and mutant strain A.
niger 79/20. Here, P & A indicates presence & absence
of Prescott salt respectively.

These results showed TTA value was
comparatively higher in the absence of Prescott salt for
all the three types of media and for each of the stain.
Throughout the incubation period the TTA value was
highest in case mixed fermentation medium followed by
molasses and jackfruit fermentation medium. Again,
fermentation by Aspergillus niger 79/20 resulted in a
comparatively higher TTA value than by Aspergillus
niger CA16 both in the presence and absence of
Prescott salt (Figure 19).

¢) Estimation of citric acid accumulation at different
period of citric acid fermentation

Accumulation of citric acid at different
incubation periods on different media followed a very
similar pattern as was seen in case of TTA value. Citric
acid concentration was also different on different
incubation periods with various fermentation media by
the parent strain Aspergillus niger CA16 strain and the
mutant strain 79/20. Citric acid concentration was found
to increase gradually with the increase of incubation
period and maximum citric acid concentration was
found on day 12 in case of each of the three media.
Finally, citric acid concentration was found to decrease
at day 15 [(Figure-20, 21 & 22) and (Appendix-lll & VI)].
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Figure 20: Citric acid accumulation at different days of
fermentation in different substrates (with Prescott salt)
by A. niger CA16 and mutant strain A. niger 79/20.

Citric acid concentration obtained on day 3, 6,
9, 12 and 15 was 1.44, 3.13, 6.73, 9.62 and 7.26 mg/ml|
respectively in the presence of Prescott salt and in the
absence of Prescott salt was 1.92, 3.85, 8.65, 14.33 and
11.29 mg/ml respectively when the parent strain
Aspergillus niger CA16 was allowed to ferment the
molasses medium. Highest citric acid concentration
found at day 12 in the absence of Prescott salt for
Aspergillus niger CA16 grown on molasses fermentation
medium. When the same medium was fermented by
Aspergillus niger 79/20, the citric acid concentration
obtained in the presence of Prescott salt on day 3, 6, 9,
12 and 15 was 3.85, 6.25, 11.54, 14.90 and 12.98 mg/ml
respectively and in the absence of Prescott salt the citric
acid concentration was 5.29, 11.54, 16.83, 23.56 and
20.67 mg/ml respectively. Once again the highest citric
acid concentration was obtained for Aspergillus niger
79/20 on day 12 in the absence of Prescott salt which
was higher than that obtained in case of Aspergillus
niger CA16 (Figure-20 & 21).
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Figure 21. Citric acid accumulation at different days of
fermentation in different substrates (without Prescott
salt) by A. niger CA16 and mutant strain A. niger 79/20.

On the jackfruit (outer portion) fermentation
medium, citric acid concentration obtained in the
presence of Prescott salt by Aspergillus niger CA16 on
day 3, 6,9, 12 and 15 was 0.96, 2.4, 5.77, 7.21 and 6.25
mg/ml respectively and in the absence of Prescott salt
was 1.44, 462, 721, 1288 and 10.38 mg/ml
respectively. Highest citric acid concentration for
Aspergillus niger CA16 was found in the absence of
Prescott salt on 12 day. Citric acid concentration for
mutant strain  Aspergillus niger 79/20 on the same
medium and on the same incubation periods was 3.85,
5.77, 10.09, 13.94 and 12.02 mg/ml respectively in the
presence of Prescott salt and 4.29, 10.09, 15.38, 22.12
and 20.29 mg/ml respectively in the absence of Prescott
salt. The highest citric acid concentration was obtained
in the absence of Prescott salt for the mutant strain
Aspergillus niger 79/20 which was higher than that
found in case of parent strain Aspergillus niger CA16
(Figure-20 & 21).
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In the presence of Prescott salt, citric acid
concentration found in the mixed fermentation medium
by Aspergillus niger CA16 on day 3, 6, 9, 12 and 15 was
1.44, 457, 7.69, 11.54 and 8.03 mg/ml respectively and
that in the absence of Prescott citric acid concentration
found was 2.40, 5.77, 13.46, 16.35 and 13.70 mg/m!
respectively. Highest citric acid concentration was found
at Day 12 on mixed fermentation medium by Aspergillus
niger CA16 in the absence of Prescott salt. When
Aspergillus niger 79/20 was the strain used for
fermentation on mixed medium, the citric acid
concentration found in the presence of Prescott salt on
day 3, 6, 9, 12 and 15 was 4.29, 9.09, 13.94, 16.35 and
14.18 mg/ml respectively and in the absence of Prescott
salt was 5.77, 12.98, 18.99, 25.87 and 23.51. Citric acid
concentration was highest at day 12 in the absence of
Prescott salt for Aspergillus niger 79/20 which was
higher than that obtained for Aspergillus niger CA16
(Figure-20 & 21).

Citric acid production at Day 12

\

A16[79/2079/20CA16CA16[79/2079/2

Citric acid production (mg/ml)
I

A16CA1679/2079/2i
A P A P A P A
Mixed Substrate

Molasses Jackfruit (Skin)

Substrates

Figure 22: Citric acid accumulation at day 12 of
fermentation in different substrates (with and without
Prescott salt) by A. niger CA16 and mutant strain A.
niger 79/20. Here, P & A indicates presence & absence
of Prescott salt respectively.

These results showed citric acid concentration
was comparatively higher in the absence of Prescott salt
for all the three types of media and for each of the strain.
Throughout the incubation period the citric acid
concentration was highest in case mixed fermentation
medium followed by molasses and jackfruit fermentation
medium. Again, fermentation by Aspergillus niger 79/20
resulted in a comparatively higher citric acid
accumulation than by Aspergillus niger CA16 both in the
presence and absence of Prescott salt (Figure-22).

Fermentation of citric acid for commercial
production is dependent on many factors like quality of
strains, nutritional composition of the media,
environmental conditions, deficiency of manganese and
other metals, pH, temperature and dissolved oxygen
tension (Moyer, A. J. 1953). Usually, Aspergillus niger
gives the best yield at around 25-28°C. Increase in
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incubation period resulted in the increased citric acid
production. A lower concentration of sugar leads to
lower yield of citric acid as well as accumulation of
oxalic acid (Kovats, 1960). But the use of wild type strain
of Aspergillus niger is not cost effective. So, high
yielding strains were searched which will give the best
yield at around the room temperature. The superior
strains Aspergillus niger CA16 and gamma ray induced
mutants Aspergillus niger 79/20 seem to have fulfilled
the requirement. Thus these strains can be conveniently
exploited for the production of citric acid from cane
molasses, jackfruit (outer portion) and a mixture of the
two substrates.

From the findings of this study it is clearly
suggested that both fermentation medium and Prescott
salt have a considerable effect on the production of
citric acid. Among the media used in this study, the
mixed fermentation medium was found to be most
suitable for citric acid production followed by molasses
and jackfruit (outer portion) media. Another important
finding of the present study was that Prescott salt was
found to have a negative effect on the citric acid
production by the either strains of Aspergillus niger.
Again the gamma-ray induced mutant strain, Aspergillus
niger 79/20 had a yield efficiency more than that of the
parent strain  Aspergillus niger CA16 and thus
considered superior to the parent strain Aspergillus
niger CA16. Thus as far as citric acid production is
concemed the mixed medium in the absence of
Prescott salt is the most suitable medium and the
gamma ray induced mutant strain Aspergillus niger
79/20 is the preferred organism.
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instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

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

4. MANUSCRIPT’S CATEGORY

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

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

5.STRUCTURE AND FORMAT OF MANUSCRIPT

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Key Words

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

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

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

research paper are very helpful guideline of research paper.

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

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

e One should avoid outdated words.

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

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

References

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

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

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

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

Tables, Figures and Figure Legends

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

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

Preparation of Electronic Figures for Publication

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

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

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

6. AFTER ACCEPTANCE

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

6.1 Proof Corrections

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

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

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

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

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

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

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

6.3 Author Services

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

6.4 Author Material Archive Policy

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

6.5 Offprint and Extra Copies

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

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

records.

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

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

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

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

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

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

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

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

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

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

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

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

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

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

Final Points:

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

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

General style:

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

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

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

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

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

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

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

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

Title Page:

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

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

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

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

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

®  Fundamental goal

®  To the point depiction of the research

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

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

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

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

Introduction:

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

e  Explain the value (significance) of the study

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

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

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

Approach:

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

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

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

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

Procedures (Methods and Materials):

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

Materials:

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

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

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

®  Describe the method entirely

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

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

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

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

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

What to keep away from

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

Results:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

XXI



THE ADMINISTRATION RULES

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

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

rejected.

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

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

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

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

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

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References
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Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

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

paragraph, reference cited

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

organized subheads

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

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

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

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

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

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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