" 3
Journal of Micraobiology and

Antimicrobials
Volume 6 Number4, June 2014

ISSN 2141-2308




ABOUT JMA

The Journal of Microbiology and Antimicrobials (JMA) (ISSN 2141-2308) is published monthly (one volume per
year) by Academic Journals.

Journal of Microbiology and Antimicrobials (JMA), is an open access journal that provides rapid publication
(monthly) of articles in all areas of the subject such as Disorders of the immune system, vaccines and antimicrobial
drugs, Microbial Metabolism, Protozoology etc.

The Journal welcomes the submission of manuscripts that meet the general criteria of significance and scientific
excellence. Papers will be published shortly after acceptance. All articles published in JMA are peer-reviewed.

Submission of Manuscript

Please read the Instructions for Authors before submitting your manuscript. The manuscript files should be given
the last name of the first author

Click here to Submit manuscripts online

If you have any difficulty using the online submission system, kindly submit via this email
jma@academicjournals.org.

With questions or concerns, please contact the Editorial Office at jma@academicjournals.org.



http://ms.academicjournals.org/

Editors

Ass. Prof. Aamer lkram

Department of Microbiology, Armed Forces Institute
of Pathology,

Microbiology, Infection Control, Biosafety

Pakistan

Prof. Wang Jianhua

Gene Engineering Lab

Feed Research Institute,

DNA recombinant, Recombinanr protein,peptide
expression, Antimicrobial peptide

Chinese Academy of Agricultural Sciences

China

Dr. Mohd. Shahid

Antimicrobial Agents & Drug

Resistance Researches and Microbial Biotechnology
Department of Medical Microbiology

Jawaharlal Nehru Medical College & Hospital
Aligarh Muslim University,

India

Dr. Anil Vyas

Microbial Biotechnology & Biofertilizer Lab.
Department of Botany

J.N.V.University

India

Dr. (Mrs.) Amita Jain

Medical Pathology and Bacteriology
Dept. of Microbiology

King George Medical University,
India

Dr. Eduardo Mere

Department of Biochemistry
Genetics,Biochemistry,Molecular Biology
University Fedral of Rio de Janerio,

Brazil

Dr. Shwikar Mahmoud Abdel Salam
faculty of medicine,

Alexandria University.

Egypt

Dr. Gideon Mutie Kikuvi

Institute of Tropical Medicine and Infectious Diseases,
Jomo Kentatta aUniversity of Agriculture and
Technology

Molecular bacteriology and antimicrobial resistance
Pharmacology: Pharmacokinetics

Kenya




Editorial Board

Dr. Manal El Said El Sayed

Bilharz Research Institute (TBRI)
Ministry of Scientific Research

Medical Microbiology and Immunology
Egypt.

Dr. Amber Farooqui

Sardinian Research and Development (SARD)
Porto Conte Research Institute, Alghero,
Italy.

Dr. Chang-Gu Hyun

Applied Microbiology,Biological Science
Laboratory of Bioresources, Jeju Biodiversity
Research Institute (JBRI) & Jeju Hi-Tech Industry
Development Institute (HiDI)

Korea

Dr. Vasant P. Baradkar
Department of Microbiology,
Government Medical College
Aurangabad. Maharashtra

Dr. Manal El Said El Sayed
Medical Microbiology and Infection Control

Egypt.

As. Prof. Omiir Baysal

Turkish Ministry of Agriculture and Rural Affairs
West Meditereanean Agricultural Research Institute
(BATEM)

Plant Pathology and Molecular Biology Departments
Antalya /Turquie

Dr. Nazmul Huda

Molecular biology of microbial drug resistance,
telomere dysfunction

India.

Demelash Biffa
Molecular microbiology and epidemiology
Ethiopia.

Prof. Dr.Omar Abd El-Fattah Mohamed Fathalla
Nationat Research Centre, Dokki, Cairo,
Medicinal Chemistry Department.

Egypt.

Dr. Amber Farooqui

Dept di Scienze Biomediche, Universita di Sassari,
Antimicrobial Chemotherapy, Epidemiology of
Infectious Diseases,

Clinical Microbiology

Italy.

Dr. Kosta V. Kostov

Military Medical Academy,
Department of Pulmonology
Pulmonology, Internal medicine
Bulgaria.

Dr. Antonio Rivera

Benemérita Universidad Autonoma de Puebla
Microbiology, Medical microbiology,
Mycoplasmatology

Mexico.

Dr. Mohammad Rahbar

Dept of Microbiology, Iranian Reference health
Laboratory.

Medical Microbiologist

Iran.

Dr. Chang-Gu Hyun

Jeju Biodiversity Research Institute (JBRI) and Jeju Hi-
Tech Industry Development Institute (HiDl)

S Korea Advanced Cosmetics, Bioactive Natural
Products Chemistry

Korea.

Dr. Abd El-Latif Hesham

Genetics Department, Faculty of Agriculture,
Assiut University,

Microbial Genetics, Biotech,biodegradation, Meta-
Genomics

Egypt.

Dr. Samuel Sunday Taiwo

Dept Med. Microbiology and Parasitology,
College of Health Sciences,

Clinical and Molecular Bacteriology
Nigeria.



Dr. Najla Dar-Odeh
University of Jordan,
Oral Medicine
Jordan.

Prof. Dr. Asiye Meric
Anadolu Univ, Fac Pharmacy,
Dept. Pharm. Chem., TURKIYE (TR)

Prof. Salah M. Azwai
AlFateh University.
Microbiologist

Libya.

Prof. Dr. Abdel Salam Ahmed
Department of Microbiology,
Faculty of Medicine
Alexandria University,

Egypt.

Dr. Kuldeep Kumar Shivalya

Indian Veterinary Research Institute,
Izatnagar, Bareilly, PU,
Biotechnology and Microbiology
India.

Prof. Viroj wiwanitkit

Wiwanitkit House, Bangkhae, Bangkok

Clinical Medicine, Laboratory Medicine, Tropical
Medicine,

Thailand.

Dr. Hafizah Chenia

School of Biochemistry,

Genetics, Microbiology,Plant Pathology,University of
KwaZulu-Natal

Durban.

Dr. Gholamreza Salehi Jouzani

Microbial Biotechnology and Biosafety Dept,
Agric Biores institute of Iran ABRII

Iran.

Dr. Wilson Parawira
Institute of Food, Nutrition and Family Sciences,
University, Zimbabwe.

Dr. Subhash C Mandal

Division of Pharmacognosy,

Department of Pharmaceutical Technology
,Jadavpur University

India.

Dr. Adesemoye AO

Department of Plant Pathology,

Centre for integrated Plant Systems,

Michigan State University

Phytobacteriology , Plant Growth Promoting
Rhyzobacteria

and soil borne Plant Pathogen/soil Microbiology
USA.

Dr. Giselli Fernandes Asensi

Universidade Federal do Rio de Janeiro Brazil
Microbiology, Food Microbiology

Brazil.

Prof. Hongyue Dang

Centre for Bioengineering and Biotech, China Univ. of
Petroleum china

Microbial Ecology and Biotechnology

China.

Dr. Babu Joseph
Acharya''s Bangalore School
Microbial Biotechnology

India.

Dr. Aamer Ali Shah
Faculty of Biological Sci,
Quaid-i-Azam Univ, Islamabad, Pakistan

Dr. Tadele Tolosa

Jimma University, College of Agriculture and
Veterinary Medicine,

Ethiopia.

Dr. Urveshkumar D. Patel

Department of Pharmacology and Toxicology,
Veterinary College,

Anand Agricultural University, Pharmacology and
Toxicology

(Research in Antimicrobial Therapy)

India.

Dr. Saeed Zaker Bostanabad
Islamic Azad University,

Tehran Medical and Parand Branch,
Iran.

Dr. Rakesh Kumar Singh

Florida State University, College of Medicine
Molecular Microbiolgy, Biochemistry, Chromatin and
Genomic stability

USA.



Ass Prof. Vintila luliana
Dunarea de Jos University,
Food Science & Technology
Romania.

Dr. Saganuwan Alhaji Saganuwan
University of Agriculture,

Dept. of Physiology,

Makurdi, Nigeria.

Dr. Eskild Petersen

Dept. of Infectious Diseases,
Aarhus University Hospital
London.

Dr. Shobha

Melaka Manipal Medical College (Manipal Campus)
Microbiologist (Bacteriologist)

India.

Dr. Elpis Giantsou

Cambridge University Hospitals.
Respiratory Medicine-Intensive Care,
England.

Ass Prof. Emana Getu Degaga
Addis Ababa University
Ethiopia.

Dr. Subramanian Kaviarasan

Dept of Molecular Medicine, University Malaya,
Kuala Lumpur,

India

Ass Prof. Nongyao Kasatpibal

Faculty of Nursing, Chiang Mai University
Epidemiology, Infection control

Thailand

Dr. Praveen Rishi
Panjab University
India

Prof. Zeinab Nabil Ahmed Said
Microbiology & Immunology Dept,
Faculty of Med Al-Azhar Univ.
Egypt.

Dr. Sumit Dookia

Ecology and Rural Development Society
Wildlife Biology, Microbial Ecology
India

Ass. Prof. Abdulaziz Zorgani
Medical School, Edinburgh University

Dr. Adenike Adedayo Ogunshe
University of Ibadan,
Nigeria.

Prof. Itzhak Brook

Pediatrics and Medicine, Georgetown University
Infectious Diseases

USA.

Dr Md. Shah Alam Sarker

School Agric and Rural Development,
Bangladesh Open University

Aquaculture Nutrition and Feed Technology
Bangladesh.

Dr. Ramnik Singh

Khalsa College of Pharmacy
Pharmaceutics

Amritsar.

Prof. Amita Jain

CSM Medical University

Tuberculosis, Drug resistance, Virology
India.

Prof. Yulong Yin

Institute of Subtropical Agriculture,
The Chinese Academy of Science
China.

Prof. Mohan Karuppayil
School of life sciences, Srtm university, Maharashtra
India.

Dr. Seyedeh Seddigheh Fatemi
Iran.

Dr. Sunil Gupta
National Centre for Disease Control
India.

Dr. Zakaria
Ministry of Health, Palestinian Authority
El Astal.



Dr. Mustafa Gul

Kahramanmaras Sutcuimam University, Faculty of
Medicine,

Department of Microbiology and Clinical
Microbiology

TURKEY.

Dr. Nese Karaaslan Biyikli
Anadolu Medical Center
Pediatric Nephrology
Turkey.

Dr. Johnson Afonne
Department of Pharmacology,
College of Health Sciences,
Nnamdi Azikiwe University,
Nigeria.

Dr. Giri Bhoopander
Department of Botany,
Microbial Biotechnology
India.

Dr. Zafar Igbal

Dept Plant Pathology, Univ Coll. Agriculture,
Habil., Andrds Fodor

Pakistan.

Ass Prof. Habil Andras Fodor

Department of Plant Protection, Georgikon
Fac.,Pannonia Univ

Hungary .

Dr. Neelam Mewari
Department of Botany,
University of Rajasthan,
Rajasthan,

Jaipur

Dr. Sanjib Bhattacharya
Bengal School of Tech. Pharmacy,
India.

Dr. Habibur Rahman
PSG College of Pharmacy,
India

Md. Elisa Bassi
Department of Dermatology, Delmati Hospital
Italy.

lheanyi Omezuruike Okonko
University of Ibadan,
Nigeria.

Ass. Prof. Weihua Chu

Tongjiaxiang, Dept. of Microbiology,
School of Life Science & Technology, China
Pharmaceutical University,

China.

Dr. Mat Yamage
World Organization for Animal Health (OIE)
Japan.

Dr. Ali Abbas Qazilbash
United Nations Industrial Development Organization,
Pakistan.

Dr. Kulachart Jangpatarapongsa
Department of Clinical Microbiology,
Med Tech, Mahidol University

Dr. Nasrin Ghasemi

Research and Clinical Centre for Infertility, Yazd SSU
of Medical Sciences

Safayeh, Bouali.

Dr. Branka Vasiljevic
Institute of Molecular Genetics and Genetic
Engineering Serbia

Dr. Mehmet Ulug

BSK Anadolu Hospital

Infectious Diseases and Clinic Microbiology
Turkey.

Dr. Vimala
Gitam University
India

Dr. Pooja Jain

University of California,
Department of Pathology;
Irvine, California

USA

Dr. Chellaiah Edward Raja

Cancer Biology Unit, School of Biological Sciences,
M.K.University

India



Prof. Zeinab Nabil Ahmed Said
Fac. of Medicine (for girls) Al-Azhar University

Egypt

Prof. Manal Mohammad Baddour
Alexandria University, Faculty of Medicine,
Dept. of Microbiology and Immunology, Azarita

Egypt

Dr. Bechan Sharma

Department of Biochemistry
Coordinator: Centre for Biotechnology
University of Allahabad
Allahabad-India

Ass Prof. Ravichandran Veerasamy

Faculty of Pharmacy, AIMST University,
Pharmaceutical Chemistry,Medicinal Chemistry,
Phyto Chemistry

Malaysia

Dr. Mohammad lbrahim

Programa de Pés-Graduagdo em Bioquimica
Toxicoldgica,

Centro de Ciéncias Naturais e Exatas, Universidade
Federal de Santa Maria, Brazil Biochemical
Toxicology.




Instructions for Author

Electronic submission of manuscripts is strongly encouraged,
provided that the text, tables, and figures are included in a
single Microsoft Word file (preferably in Arial font).

The cover letter should include the corresponding author's
full address and telephone/fax numbers and should be in
an e-mail message sent to the Editor, with the file, whose
name should begin with the first author's surname, as an
attachment.

Article Types
Three types of manuscripts may be submitted:

Regular articles: These should describe new and carefully
confirmed findings, and experimental procedures should
be given in sufficient detail for others to verify the work.
The length of a full paper should be the minimum required
to describe and interpret the work clearly.

Short Communications: A Short Communication is suitable
for recording the results of complete small investigations
or giving details of new models or hypotheses, innovative
methods, techniques or apparatus. The style of main
sections need not conform to that of full-length papers.
Short communications are 2 to 4 printed pages (about 6 to
12 manuscript pages) in length.

Reviews: Submissions of reviews and perspectives covering
topics of current interest are welcome and encouraged.
Reviews should be concise and no longer than 4-6 printed
pages (about 12 to 18 manuscript pages). Reviews are also
peer-reviewed.

Review Process

All manuscripts are reviewed by an editor and members of
the Editorial Board or qualified outside reviewers. Authors
cannot nominate reviewers. Only reviewers randomly
selected from our database with specialization in the
subject area will be contacted to evaluate the manuscripts.
The process will be blind review.

Decisions will be made as rapidly as possible, and the
journal strives to return reviewers’ comments to authors as
fast as possible. The editorial board will re-review
manuscripts that are accepted pending revision. It is the
goal of the AJFS to publish manuscripts within weeks after
submission.

Regular articles

All portions of the manuscript must be typed double-
spaced and all pages numbered starting from the title

page.

The Title should be a brief phrase describing the contents
of the paper. The Title Page should include the authors'
full names and affiliations, the name of the corresponding
author along with phone, fax and E-mail information.
Present addresses of authors should appear as a footnote.

The Abstract should be informative and completely self-
explanatory, briefly present the topic, state the scope of
the experiments, indicate significant data, and point out
major findings and conclusions. The Abstract should be
100 to 200 words in length.. Complete sentences, active
verbs, and the third person should be used, and the
abstract should be written in the past tense. Standard
nomenclature should be used and abbreviations should
be avoided. No literature should be cited.

Following the abstract, about 3 to 10 key words that will
provide indexing references should be listed.

A list of non-standard Abbreviations should be added. In
general, non-standard abbreviations should be used only
when the full term is very long and used often. Each
abbreviation should be spelled out and introduced in
parentheses the first time it is used in the text. Only
recommended SI units should be used. Authors should
use the solidus presentation (mg/ml). Standard
abbreviations (such as ATP and DNA) need not be defined.

The Introduction should provide a clear statement of the
problem, the relevant literature on the subject, and the
proposed approach or solution. It should be
understandable to colleagues from a broad range of
scientific disciplines.

Materials and methods should be complete enough to
allow experiments to be reproduced. However, only truly
new procedures should be described in detail; previously
published procedures should be cited, and important
modifications of published procedures should be
mentioned briefly. Capitalize trade names and include the
manufacturer's name and address. Subheadings should be
used. Methods in general use need not be described in
detail.



Results should be presented with clarity and precision.
The results should be written in the past tense when
describing findings in the authors' experiments.
Previously published findings should be written in the
present tense. Results should be explained, but largely
without referring to the literature. Discussion, speculation
and detailed interpretation of data should not be
included in the Results but should be put into the
Discussion section.

The Discussion should interpret the findings in view of
the results obtained in this and in past studies on this
topic. State the conclusions in a few sentences at the end
of the paper. The Results and Discussion sections can
include subheadings, and when appropriate, both
sections can be combined.

The Acknowledgments of people, grants, funds, etc
should be brief.

Tables should be kept to a minimum and be designed to
be as simple as possible. Tables are to be typed double-
spaced throughout, including headings and footnotes.
Each table should be on a separate page, numbered
consecutively in Arabic numerals and supplied with a
heading and a legend. Tables should be self-explanatory
without reference to the text. The details of the methods
used in the experiments should preferably be described
in the legend instead of in the text. The same data should
not be presented in both table and graph form or
repeated in the text.

Figure legends should be typed in numerical order on a
separate sheet. Graphics should be prepared using
applications capable of generating high resolution GIF,
TIFF, JPEG or Powerpoint before pasting in the Microsoft
Word manuscript file. Tables should be prepared in
Microsoft Word. Use Arabic numerals to designate
figures and upper case letters for their parts (Figure 1).
Begin each legend with a title and include sufficient
description so that the figure is understandable without
reading the text of the manuscript. Information given in
legends should not be repeated in the text.

References: In the text, a reference identified by means
of an author‘s name should be followed by the date of
the reference in parentheses. When there are more than
two authors, only the first author’s name should be
mentioned, followed by ‘et al’. In the event that an
author cited has had two or more works published during
the same year, the reference, both in the text and in the
reference list, should be identified by a lower case letter
like ‘a“ and 'b” after the date to distinguish the works.

Examples:

Abayomi (2000), Agindotan et al. (2003),
1983), (Usman and Smith, 1992), (Chege, 1998;

(Kelebeni,

1987a,b; Tijani, 1993,1995), (Kumasi et al., 2001)

References should be listed at the end of the paper in
alphabetical order. Articles in preparation or articles
submitted for publication, unpublished observations,
personal communications, etc. should not be included
in the reference list but should only be mentioned in
the article text (e.g., A. Kingori, University of Nairobi,
Kenya, personal communication). Journal names are
abbreviated according to Chemical Abstracts. Authors
are fully responsible for the accuracy of the references.

Examples:

Chikere CB, Omoni VT and Chikere BO (2008).
Distribution of potential nosocomial pathogens in a
hospital environment. Afr. J. Biotechnol. 7: 3535-3539.

Moran GJ, Amii RN, Abrahamian FM, Talan DA (2005).
Methicillinresistant Staphylococcus aureus in
community-acquired skin infections. Emerg. Infect. Dis.
11:928-930.

Pitout JDD, Church DL, Gregson DB, Chow BL,
McCracken M, Mulvey M, Laupland KB (2007).
Molecular epidemiology of CTXM-producing Escherichia
coli in the Calgary Health Region: emergence of CTX-M-
15-producing isolates. Antimicrob. Agents Chemother.
51:1281-1286.

Pelczar JR, Harley JP, Klein DA (1993). Microbiology:
Concepts and Applications. McGraw-Hill Inc., New York,
pp. 591-603.

Short Communications

Short Communications are limited to a maximum of
two figures and one table. They should present a
complete study that is more limited in scope than is
found in full-length papers. The items of manuscript
preparation listed above apply to Short
Communications with the following differences: (1)
Abstracts are limited to 100 words; (2) instead of a
separate Materials and Methods section, experimental
procedures may be incorporated into Figure Legends
and Table footnotes; (3) Results and Discussion should
be combined into a single section.

Proofs and Reprints: Electronic proofs will be sent (e-
mail attachment) to the corresponding author as a PDF
file. Page proofs are considered to be the final version of
the manuscript. With the exception of typographical or
minor clerical errors, no changes will be made in the
manuscript at the proof stage.



Fees and Charges: Authors are required to pay a $650 handling fee. Publication of an article in the Journal of
Microbiology and Antimicrobials is not contingent upon the author's ability to pay the charges. Neither is acceptance to
pay the handling fee a guarantee that the paper will be accepted for publication. Authors may still request (in
advance) that the editorial office waive some of the handling fee under special circumstances

Copyright: © 2014, Academic Journals.

All rights Reserved. In accessing this journal, you agree that you will access the contents for your own personal use
but not for any commercial use. Any use and or copies of this Journal in whole or in part must include the customary
bibliographic citation, including author attribution, date and article title.

Submission of a manuscript implies: that the work described has not been published before (except in the form of an
abstract or as part of a published lecture, or thesis) that it is not under consideration for publication elsewhere; that if
and when the manuscript is accepted for publication, the authors agree to automatic transfer of the copyright to the
publisher.

Disclaimer of Warranties

In no event shall Academic Journals be liable for any special, incidental, indirect, or consequential damages of any
kind arising out of or in connection with the use of the articles or other material derived from the JMA, whether or
not advised of the possibility of damage, and on any theory of liability.

This publication is provided "as is" without warranty of any kind, either expressed or implied, including, but not
limited to, the implied warranties of merchantability, fitness for a particular purpose, or non-infringement.
Descriptions of, or references to, products or publications does not imply endorsement of that product or publication.
While every effort is made by Academic Journals to see that no inaccurate or misleading data, opinion or statements
appear in this publication, they wish to make it clear that the data and opinions appearing in the articles and
advertisements herein are the responsibility of the contributor or advertiser concerned. Academic Journals makes no
warranty of any kind, either express or implied, regarding the quality, accuracy, availability, or validity of the data or
information in this publication or of any other publication to which it may be linked.



Journal of Microbiology and Antimicrobials

Table of Contents: Volume 6 Number 4, June 2014

ARTICLES

Yeasts in the mammary environment of the cattle in the region of
Sidi M’hammed Ben Ali, Wilaya of Relizane, Algeria
Akdouche L., Aissi M., Zenia S. and Saadi A.

Antibiotic-resistant Staphylococcus aureus isolated from mobile phone and

hands of Health care workers in the Hawassa referral Hospital, South Ethiopia
Deresse Daka




academicJournals

Vol. 6(4), pp. 66-71, June 2014

DOI: 10.5897/IMA2014.0300

Article Number: 1CC185045710

ISSN 2141-2308

Copyright © 2014

Author(s) retain the copyright of this arficle
http://www.academicjournals.org/JMA

Journal of Microbiology and Antimicrobials

Full Length Research Paper

Yeasts in the mammary environment of the cattle in the
region of Sidi M’hammed Ben Ali, Wilaya of Relizane,
Algeria

Akdouche L.*, Aissi M., Zenia S. and Saadi A.

Ecole Nationale Supérieure Vétérinaire-Alger, BP.161, cinq Maisons, Alger, Algerie.
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Mastitis is one of the principal pathologies in the dairy bovine exploitation. Most of the cases are caused
by bacteria, but some are caused by fungi. The objective of our study was to evaluate the occurrence of
these fungi in mammary glands of 39 cows (mastitic and clinically healthy cows) belonging to two
farms (four exploitations using manual milking and three exploitations using milking machine) in the
area of Sidi M’ hammed Ben Ali, Wilaya of Relizane and to assess some risk factors (the tubes of drug,
animal excretion, goblets-milkers, the milkers’ hands and the litter). For this purpose, 150 samples of
milk and 94 swabs were used. Our results reveal the presence of a heavy load of fungi cells in healthy
and mastistic milks, with a strong frequency of Trichosporon sp. (43, 58%) followed by Candida sp.

(30.76%). The same yeasts were isolated from swabs.

Key words: Mastitis, fungi, antibiotics, milking machine, the milker, Algeria.

INTRODUCTION

Mycotic mastitis was described from the beginning of the
last century (Klein, 1901). This mastitis aroused some
skepticism and numerous debates because the
incriminated agents are often contaminants of the outside
or the common saprophytes. Although still inadequately
known, they seem to draw the attention of pathologists,
especially since the acceptance of everyday treatment
(intra-mammary antibiotic). The rates of the observed
mycotic mastitis vary from 0.34 (Loftsgard et al., 1960) to
3.9%. Swinne-Desgain (1971) and Fortier (1990) said
yeasts are responsible for 1.76 % cases of mastitis (clinic
and sub-clinic). Milk from a healthy udder does not

contain either mushrooms or bacteria. It is better to speak
about a fungal basic flora, resulting from the environment
(dust resulting from feeds, equipment of collection as well
as those of animals and even man). It is very common to
find in the unpasteurized milk yeasts of the genre,
Candida and mold, Penicillium, which can alter some
dairy products.

Mycotic mastitis is split into two big groups according to
the moment of appearance: primary mycotic Mastitis
(bacterial preliminary mastitis) and secondary mycotic
mastitis. The latter appears often straightaway, without
antibiotic treatment or generally follows a bacterial

*Corresponding author. E-mail: leilakdouche@yahoo.fr. Tel: 0662.54.92.49.
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Table 1. Sampling plan.

Akdouche et al. 67

Nature of the sampling

Number of samples

Manual milking Milking machine Total

Number of cows

Numbers of milk samples

Numbers of anal swabs

Numbers of vaginal swabs

Number of swabs

Number of swabs on the hands of the milker
Number of swabs on creams Antibiotics
Numbers of litter samples

17 22 39
65 85 150
17 22 39
13 22 35
0 2 2
3 0 3
12 0 12
0 3 3

mastitis or an intramammary administration of antibiotics
by diathélique way. According to some authors
(Bertslinger et al., 1964), the first ones would represent
30% cases and the second 70% cases.

In Algeria, very few studies have been done on the
prevalence of the fungal mastitis in the dairy bovine farms
as well as on various factors favoring their appearance
and development (Mebarki, 2007; Ksouri, 2008). So, the
objective of the study is to determine the prevalence of
mastitis caused by yeasts and to know the number of risk
factors in some dairy bovine farms in Relizane.

MATERIALS AND METHODS
Distribution of a questionnaire

Pre-investigation was done in the last quarter of the year 2007 and
the first half of 2008 to estimate the epidemiological situation of this
pathological entity within the dairy beef herd in the region of
Relizane. For that purpose, a questionnaire was distributed to the
veterinarian practitioners. This investigation is on the breeding
technique, frequency of the clinical mastitis in this breeding and the
percentage use of antibiotics in the treatment of clinical mastitis.

Choice of farms

Four dairy farms with manual milking and tree with machine milking
were used in this study. This selection was based on the
comparison of both types of milking. All the farms exist in the same
region- Sidi M’'hammed Ben Ali, Wilaya de Relizéne.

Nature and number of samples

A total of 244 samples were collected by the veterinarian
practitioners of Sidi M' hammed Ben Ali's region. That is 150
samples of milk taken from 39 existing cows in 7 farms. The
simples were obtained with different mammary glands health
status:19 cows with healthy mammary glands, 15 cows with
subclinical mastitis as determined by the California Mastitis Test
(CMT) and 05 cows with clinical mastitis, defined as follows:
swelling, reduced milk flow and abnormal milk appearance, fever,
inappetence, ataxia. CMT was used to identify subclinical mastitis
on mammary gland of the cows. For this study, milk simples from
gland affected with subclinical mastitis were included when the
reaction to CMT was at least grade 1. This corresponds with an

appearance of viscous milk that does not adhere to the bottom of
CMT plate, and correlates with 400,000-1,500,000 somatic cells/ml
(Scott et al., 1986) (6 milk sampling emptied of their tube because
they were badly kept), 91 swabs [39 anal swabs and 35 vaginal
swabs of which four were badly kept), two swabs on milking
machine, 3 on the hands of the milkers and 12 swabs of antibiotic
creams. And at the end, three samples of litter were got back.

From every cow during lactation, four takings of milk (a taking of
milk of every trayon), an anal swab, and a vaginal swab were taken
once during all the period.

In every breeding with manual milking, swabbing was done by
the hands of the milker before the milking (factor of contamination),
there was recovery of the tubes of antibiotic cream (factor of
release) used for the treatment of cows clinically and a sample of
the litter was collected just before its renewal (factor of enrichment).
Some takings were made in the breeding with machine milking
except swabbing of the milkers’ tumblers of the milking machine
(factor of contamination) (Table 1).

Milk sampling

The correct realization of the sampling procedure was a necessity,
in terms of the ubiquity of fungi which can contaminate the milk.
The characteristics of the surrounding atmosphere were noted. The
cows’ environment was not loaded with dust (hays moving nearby
and agitated animals). If such was the case, the animals of the
dusty premises must have gone out. The milk sampling was
realized according to the protocol of Guerin and Guerrin-Faublee
(2007), which consists of washing the milkers’ hands with a
disinfecting soap, identifying the flask (in wide opening) with
indelible felt-tip: number of the cow, the mammary gland quarter
(FR, FL, RR or RL), date and time. The udder was carefully washed
and wiped; the rough drafts of milk for rinsing the canal of the udder
were eliminated (not more than 2 jets, otherwise there would be risk
of the taking having germs). The teat canal of the udder was
disinfected with a compress soaked with alcohol at 70°C; the sterile
flask was opened to maintain the openings managed downward.
The rubber was kept in the same hand without touching the inside;
some milliliters of milk were taken and recorded in the flask. Every
udder was disinfected before taking the milk of the corresponding
district. Finally, the takings of milk were kept in - 20°C until the day
of their analysis.

Mycological analyses of the milk
Mycological analysis was realized in the laboratory of Parasitology -

Mycology of the Veterinary Graduate School- Algiers. It consists of
a direct examination of the samples of milk, after vital staining. Milk



68 J. Microbiol. Antimicrob.

samples were centrifuged and the sediment was inoculated on the
surface of Sabouraud Dextrose Agar (SDA) (QUELAB, Laboratories
INC and code: QB-39-3806) added of chloramphénicol (QUELAB,
Laboratories INC and code: QB-39-3806) and incubated for 3 days
at 25 °C. Finally, isolated yeasts and filamentous fungi were
identified using microscopic characterization. Yeasts isolated were
identified by the gallery Pasteur (gallery Auxanogramme) (DIMED,
code: 15300Algeria). This identification was performed taking into
consideration morphological characteristics, like formation of
chlamydoconidium, pseudohyphae and germinal tube development.
This gallery is composite due to its various cultural middle and
various tests for the precise identification of yeasts.

1. Middle Sabouraud/Chloramphénicol at 37°C: this test allows one
to highlight the potential pathogenic character of the yeast when it
develops in a temperature, bordering the corporal temperature.

2. Middle Sabouraud/Actidione; this test allows one to highlight
colonies sensitive to Actidione

(Cycloheximide). Colonies having grown on this middle are
considered resistant to Actidione (R); colonies not having grown on
this middle are considered sensitive to Actidione (S).

3. Middle with cream of rice (rice cream): this middle favors the
production of chlamydospores characteristics of Candida albicans
in anaerobic middle.

4. Middle with serum for blastése: the serum of bovine is used as
middle to favor the production of Candida's typical germinal
albicans tubes (test of germination).

5. Middle in the urea Indole: this test allows one to look for the
hydrolysis of the urea. The change of the middle colour of yellow-
orange to purple-red corresponds to the secretion of an uréase.
The yeast which turns the middle to red in 4 h is C. neoformans.

A quantitative search for mushrooms (counting of colonies) and
qualitative search (the various tests for identification) are made. For
the identification of the genre and species of yeasts, the key of
identification of yeasts proposed by Drouhet and Dupont (1985)
was used.

The anal, vaginal swabs and the material of milking

The vaginal and the anal excretions were collected by swabbing in
the perineum and vaginal regions. Swabbing of goblets was done-
milkers of milking machines only in two dairy cow farms and
swabbing of the hands of the milking men before the milking.

Swabbings were made by direct scattering of the swab on the
surface of the SDA plates added to chloramphenicol. After
incubation for 3 days at 25°C, the colonies of yeasts were identified
as previously.

The litter samples

The collected litter was deposited in one sterilized conical glass cup
containing sterile physiological water, then the whole was
homogenized and the rest was left for 30 min. Some gouts of the
sediment are then inoculated on SDA added to chloramphénicol.
Cultures were incubated for 3 days at 25°C.

RESULTS

Results of the questionnaire distributed to the
veterinarian practitioners

The veterinarians in charge of the follow-up of the bovine
breeding note that the measures of hygiene are absent.

Indeed, 60% of the milkers do not disinfect their hands
before and after every milking. The udder is not
disinfected before the milking in 45.71% cases. The
majority of the breeding are done in hindered stall
(54.85%); 57.14% of the breeders use the same rag for
the disinfection of the udder and in 65.71% cases, this
rag is not disinfected after each use; 25.71% of the
farmers disinfect their milking material once a week;
17.14% of the breeders change the cow litters only once
a week.

This report thus incited us to start a study on
prevalence of the mastitis of fungal origin.

Results of the mycological analysis of the samples
collected

Of the 244 samples realized, 91 are positive, that is,
37.3% and 78 fungal species were identified: 35 species
in the breeding with manual milking namely Candida sp
(25.7%), Trichosporon sp. (48.6%), Rhodotorula sp.
(8.6%), Cryptococcus sp. (2.9%), Torulopsis sp. (2,9%),
Penicillium sp. (8.6%), Aspergillus sp. (2.9%) (Table 4);
43 species in the breeding with machine milking namely

Candida sp. (34.9%), Trichosporon sp. (39,5%),
Rhodotorula sp. (9.3%), Cryptococcus sp. (4.6%),
Torulopsis sp. (2.3%), Penicillium sp. (7%) and

Aspergillus sp. (2 .3%) (Table 2).

DISCUSSION

Fungal cultures were observed in 68 samples of milk
(Table 3). A study was done on the mammary infection of
dairy cows in Sidi M' Hammed Be Ali's region, Wilaya of
Relizane, from December 2007 to May 2008.

In our survey, the mycological examination of the milk
samples and the realized swabs showed the presence of
yeasts and filamentous fungi, with a higher frequency of
yeasts (Table 3). This is in line with that of the literature.
Indeed, the most frequent yeasts genus were Candida
(30. 76%) and Trichosporon (43. 58%) (Table 4). Many
authors noted that the fungal bovine mastitis is predo-
minantly caused by yeasts (Swinne-Desgain, 1971; Kuo
and Chang, 1993; Aalbaek et al., 1994; Watts, 1988;
Lagneau et al., 1996; dos Santos and Marin, 2004).

The mycological analysis also revealed that, the same
genre of yeasts was found in both types of exploitations
namely Candida, Trichosporon, Rhodotorula,
Cryptocoques and Torolupsis (Costa et al.,, 1993;
Krukowski et al., 2001; Krukowski et al., 2006); with a
higher frequency for Candida and Trichosporon genres
(30.76; 43.58%) and then Rhodotorula (7.69%) and
Cryptocoques (3.84%) (Table 4). All these fungal agents,
with the exception of Rhodotorula have been detected
before as pathogenic agents in numerous inquiries on
fungal mastitis (Moulinier, 2003). Prevalence of the
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Genre % Species Number
Breeding with manual milking
25.7 Candida zeylanoides 1
Candida pseudotropicalis 5
Candida sp. Candida guilliermondii 1
Candida tropicalis 1
Candida parapsilosis 1
Trichosporon sp 48.6 Tr@chosporon cuta}nium 10
) Trichosporon capitatum 7
Rhodotorula sp. 8.6  Rhodotorula rubra 3
Cryptococcus sp. 2.9  Cryptococcus terreus 1
Torulopsis sp. 2.9  Torulopsis pulcherrima 1
Penicillium sp. 8.6  Penicillium sp 3
Aspergillus sp. 2.9  Aspergillus sp 1
Total 100 35
Breeding with machine milking
34.9 Candida zeylanoides 1
Candida pseudotropicalis 2
Candida sp. Candida guilliermondii 7
Candida tropicalis 4
Candida lusitaniae 1
Trichosporon sp 39.5 Trichosporon cutanium 8
) Trichosporon capitatum 6
Trichosporon fermentens 3
Rhodotorula sp. 9.3  Rhodotorula glutinis 4
Cryptococcus sp. 4.6  Cryptococcus terreus 2
Torulopsis sp. 2.3 Torulopsis glabrata 1
Penicillium sp. 7 Penicillium sp 3
Aspergillus sp. 2.3 Aspergillus sp 1
Total 100 43
Total 78

Table 3. Frequency positive samples according to the milking procedure.

Milking procedure

Number of milk samples

Positive samples Frequency (%)

Manual milking 65
Machine milking 85
Total 150

30 46.15
38 44.70
68 45.3

fungal mastitis varies from 1 to 44% according to authors'
number (Loftsgard et al., 1960; Monga et al., 1971,
Swinne-Desgain, 1971; Farnsworth et al., 1972; Kumer et
al., 1975; Fenizzia et al.,, 1976; Awad et al., 1980;
Ramisse et al., 1982).

Global frequency observed on the present study was
considered at 45. 33% for the exploitations with clinical
mastitis and subclinical mastitis (Table 3), which is similar
to those of Swinne and Desgain (1971). This frequency
may be explained by the animal management put in
place in the visited dairy farms in the region of Sidi M'
hammed Ben Ali (results of the questionnaire).

The genus Trichosporon was quoted by several
authors as being a potential pathogenic fungus; in
particular, T. capitatum, and T. cutaneum (Loftsgard et
al., 1960; Fameree et al., 1970). The present study
highlighted these species with a 43. 58% rate (23, 06%
for T. cutaneum, 16. 66% for T. capitatum), higher than
the rates found in a survey done by Mebarki (2005) in
Algiers (19.25 %) on dairy exploitations of subclinical
mastitis. Other authors pointed to lower rates, such as
Moretti et al. (1998), who isolated T. capitatum in 31.2%
cases and T. cutaneum in 18.72% cases in Italy. Aalbaek
et al. (1994) described five cases of mastitis caused by Tr
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Table 4. Frequency of fungi isolations in

the samples.
Genre Percentage (%)
Candida spp. 30.76
Trichosporon spp. 43.58
Rhodotorula spp. 8.97
Cryptococcus spp. 3.84
Torulopsis spp. 2.56
Penicillium spp. 7.69
Aspergillus spp. 2.56

Table 5. Summary of the number of yeasts and filamentous
fungi isolated from milk.

Fungi Manual milking Machine milking
Yeasts 40 46
Moulds 08 06
Total 48 52

capitatum in Denmark, which is lower than that of this
present result (13 cases). Costa et al. (1993) have
described 21 mastitis cases caused by T. cutaneum in
Brazil.

Concerning the genus, Candida, its strong
predominance (30.76 %) in the whole of the positive
samples confirms the importance of this yeast, often
evoked as the main genus in the etiology of mycotic
mastitis (Fameree et al., 1970; Farnsworth et al., 1972;
Richard et al., 1980; Yeh et al., 1988; Kuo and Chang,
1993; Aalbaek et al., 1994; Lagneau et al., 1996; dos
Santos et al., 2004). This frequency of Candida isolation
was lower than that recorded in the region of Algiers by
Mebarki (2005) (52.07%) and in the South of Brazil by
Spanamberg et al. (2008) (37.9%), but superior to that
(17.3%) noted by Sailor et al. (2004) in Brazil.

Prevalence of the fungal mastitis according to the
milking modality was almost the same: in the manual
milking, it is 46.15% and in the machine milking, it is
44.70%. This means that there is independence between
the positive milk samples and the milking procedure at
the beginning. The difference is not significant (p>5). The
Chi-square test of independence was used for the
comparison of both methods (manual milking and
machine milking). This indicates that the problem does
not settle at the level of the method of milking but in the
conditions of the milking progress (the factors of
enrichments, factors of releases and factors of
contamination) (Table 5).

Conclusion
The frequency of fungal mastitis is underestimated in

Algeria. The present study shows cases of fungal mastitis
found in two types of exploitations (manual milking or

machine milking). The isolation of the same genus of
fungi in an almost similar percentage in both milking
systems confirms the idea. This leads one to conclude
that the problem of the fungal mastitis is not only
connected to the milking modality but is connected to the
conduct of farmers and the hygienic practices applied
during the milking. The hygiene practices in the stables of
the dairy farm do not have to be an additional act in the
conduct of the farmers but a regular component of the
farm management. With the aim of limiting the increase
of the fungal mastitis, it is important to establish a specific
diagnosis on healthy and pathological milk to modulate a
treatment according to the etiology and clinical aspect of
mastitis.
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A swab of mobile phone and hands of health care workers (HCWs) were examined to determine the
prevalence of Staphylococcus aureus (SA), different antibiotic resistant pattern were determined in a
cross-sectional study design. The objective of this study was to isolate S. aureus from samples of
mobile phone and hands of HCWs from Hawassa Referral Hospital and to determine their antibiotic
resistant patterns. A cross-sectional study design was carried on 152 mobile phones and hands of
HCWs from different rooms of Hawassa Referral Hospital and screened for the presence of S. aureus.
Gram staining, oxidase, catalase, DNase, haemolysis and coagulase tests were employed for bacterial
identification. 97.4% of the samples were contaminated with different microorganisms. However, the
contamination level of S. aureus in mobile phone and hands of HCW’s were 53.9 and 55.5%,
respectively. A total of 82 S. aureus isolates from mobile phone and 84 S. aureus were obtained from
hands of HCWs during this study. The levels of contamination with S. aureus were slightly higher in
hands of HCWs. About 65.9 and 47.6% strains were resistant to Ampicillin (AP) (10 pg) and Penicillin G
(PG) (10 ug), respectively. About 26.8, 31.7, 15.9, 40.2, 26.6, 22.0, 14.6, 40.2 and 31.7% strains were
resistant to Amoxicillin (Ax) (30 pg), Ciprofloxacin (CIP) (5 ug), Ceftriaxone (CRO) (30 ug), Oxacillin (Ox)
(1 pg), Chloramphenicol (CAF) (10 ug), Doxycycline (DOX) (30 pg), Gentamycin (10 pg), Vancomycin (V)
(30 pg) and Tetracycline TTC (30 ug), respectively. The resistant level of S. aureus to CIP, CRO, CAF,
DOX and Ax were low as compared to AP, PG, V and Ox. S. aureus is normally resident in different
habitat; therefore, the S. aureus present in the mobile phone and hands of HCW’s may have resulted
from contamination of hands of HCWs, showing the need to improve personal hygiene conditions in the
hospital, specially OR and ICU. The training of healthcare workers on strict infection control procedure,
hand hygiene, mobile phone cleaning habit and environmental disinfection are standards to control
pathogen transmission.

Key words: Antibiotics, S. aureus, mobile phone, cell phone, health care workers (HCWSs).

INTRODUCTION

Nosocomial infection increases gradually and causes a agents of hospital acquired infections may spread
significant rate of mortality and morbidity. The etiological through the hand of healthcare workers (HCWs),
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thermometers, stethoscopes, and even toys in the
pediatric intensive care units of hospitals (Fleming and
Randle, 2006).

Today, mobile phones have become one of the
essential accessories of professional and social life. The
use of cell phones often occurs in hospital halls,
laboratories, and/or intensive care units (ICU) when
dealing with severe illnesses (Brady et al., 2006).

Staphylococcus aureus is a global human pathogen
and a common cause of invasive and life threatening
infections. It is the most common cause of folliculitis
(infection of the hair folicle), boils, furncles and
carbuncles, community associated cellulitis (Brook and
Frazier, 1995; Diekema et al., 2001) endocarditis (Hoen
et al.,, 2002), and is a common cause of bacteremia
(Diekema et al., 2001; Javaloyas et al., 2002; Weinstein
et al.,, 1997). Also, S. aureus can cause postoperative
wound infections, food poisoning, pneumonia in infants,
debilitated individuals and immunocompromised patients.
S. aureus strains were once nearly uniformly susceptible
to semi-synthetic penicillinase-resistant B-lactams (e.g.
Methicillin and Oxacillin), the most commonly used class
of antibiotics for skin infection. These strains were termed
‘methicillin resistant S. aureus, or MRSA, a term that
implied cross-resistance to all B-lactams including all
penicillins and cephalosporins.

Staphylococci are normal flora of the skin and mucous
membranes of animals and humans. Most pathogenic
strains are usually coagulase-positive and have been
found to cause disease in their hosts throughout the
world (Larsen et al., 2000; Matsunaga et al., 1993).

Determination of levels of S. aureus and an evaluation
of the antibiotic-resistant phenotypes of the isolates from
mobile phone and hands of HCWs could serve as a tool
for determining the hygiene standards implemented
during handling of mobile phone at health sector. Data on
antibiotic resistance could also be used to characterize
these opportunistic pathogens, which may further limit the
risks associated with the health service contaminated
tools and its products. The aim of this study was to
isolate S. aureus from mobile phone and hands of HCWs
and further characterize their susceptibility patterns to
eleven selected antibiotics.

MATERIALS AND METHODS
Study area, design and population

A cross-sectional study was conducted from August 2013 to
December 2014 to determine the bacterial species from mobile and
hands of HCWs in Hawassa town. A total of 152 mobile phones
were randomly sampled from medical wards, laboratory rooms, ICU
and operating rooms of senior doctors, general practitioners,
doctors, nurses, laboratory technologists and other healthcare
workers and were screened. This study area is situated in the
southern part of Ethiopia at 250 km from the capital city of the
country. A sample of size 152 was determined using sample size
calculator in EPI info by setting Cl at 95%, margin of error at 3%
considering magnitude of mobile phone contamination to be 95%
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from a previous study. Also, pre tested questionnaire was used to
determine some socio-demographic and ring using rate and
cleaning habit of the mobile phone (Fatma et al., 2009).

Total collected samples culture was subsequently obtained from
the dominant hand of participants and their mobile phones at the
same time. Gender, profession and duration of their profession, ring
use, dominant hands of HCWs, routine cleaning of the mobile
phones was recorded on pre tested questionnaire.

A sterile swab moistened with sterile saline was rotated over the
surface of both sides of mobile phones; second swab was rubbed
over the entire ventral surface of the dominant hand (including
ventral surfaces of the thumb and the fingers) of HCW's.

Identification of bacteria

A large colony with a convex, creamy appearance, pigmented white
to golden yellow was isolated from a culture media. Gram staining
was performed (Cruikshank et al., 1975) and Gram-positive cocci
that occurred in clusters under the microscope were subjected to
preliminary biochemical tests (the catalase, coagulase and oxidase
tests). The identities of the isolates were confirmed based on
positive results for the DNase test, beta-haemolytic patterns on
blood agar enriched with 5% (v/v) sheep blood and the coagulase
slide test for S. aureus using the (PROLD Diagnostics, Canada).
The slide agglutination test was performed according to the
manufacturer’s instructions. Briefly, cells from a pure colony were
placed on the clean area of the slide using a sterile toothpick and a
drop of the PROLD reagent was added. These were mixed using
the toothpick and the isolates were identified based on the
formation of agglutination. An isolates that formed agglutination
were recorded as S. aureus and maintained at 4°C in 30% glycerol
for further characterization by antibiotic susceptibility testing.

Antibiotic susceptibility

Antibiotic susceptibility tests were performed on all S. aureus
isolates to determine their antibiotic-resistance profiles (Kirby et al.,
1966). Fresh overnight cultures were prepared and used for
antibiotic sensitivity tests. An aliquot (100 uL) from each isolate
suspension was spread plated on Mueller Hinton agar (supplied by
Oxoid Company). Susceptibilities of the isolates to a panel of
eleven different antibiotic discs (6 uym in diameter, Mast group LTD
MERSEY SIDE, UK) were determined. Antibiotic discs were gently
pressed onto the inoculated Mueller Hinton agar to ensure intimate
contact with the surface and the plates were incubated aerobically
at 37°C for 18 - 24 h (NCCLS, 1999). Inhibition zone diameters
were measured and values obtained from the National Committee
on Clinical Laboratory Standards (NCCLS, 1999) were used to
interpret the results obtained. S. aureus isolates were then
classified as resistant, intermediate resistant or susceptible to a
particular antibiotic. Multiple antibiotic resistant (MAR) phenotypes
were recorded for isolates showing resistance to three and more
antibiotics. By direct colony suspension method, 0.5 McFarland
equivalent inoculum were prepared in normal saline from 18-24 h
agar plate culture. The suspension was further diluted to achieve
desired inoculum concentration of 105 CFU/ml. All strains were
spotted onto gradient plates. Plates were incubated overnight at
37°C for any visible growth. Readings were taken according to
NCCLS guidelines (NCCLS, 1999).

RESULTS

Prevalence of S. aureus isolated from mobile phone
and hands of HCWs

The prevalence of S. aureus isolates from mobile phone
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Table 1. The source of sample and S. aureus result in the respective work place (n = 152).

Place of Profession S. aureus result; No. (%)
Laboratory Dr. (general Dr. (senior) Senior Mobile Hands of
work Cleaner worker prac(gtioner) specialist nurse Student® phone HCWs
Wards 2 - 1 2 33 7 26 (31.7) 30(35.7)
Laboratory 4 33 - - - - 25(30.5) 28(33.3)
OPD 2 - 8 4 22 6 20(24.4) 25(29.8)
ICU 1 - 1 2 4 1 3(3.7) 1(1.2)
OR 4 - 2 2 9 2 8(9.8) 0(0.0)
Total 13 33 12 10 68 16 82 84

*Medicine, nurses, midwifery, laboratory technology and other health care givers.

and hands of HCW’s were 53.9 and 55.3%,
respectively. However, the rate of bacterial
contamination of mobile phones was 97.4%.
Among the contaminated bacteria species
isolated from mobile phone and hands of the

HCWs was S. aureus, coagulase negative
Staphylococus (CoNS), Streptococcus spp.,
Escherichia coli, Klebsiella pneumonia, Proteus
spp., Citrobacter spp., Shigella spp. and

Pseudomonas aeruginosa.

The species identified from both sources were
similar. Some of them are known to cause
nosocomial infections. It was found that 50.6% of
phones grew one bacterial species, 24.0% two
different species, 22.8% three or more different
species and no bacterial growth were identified in
2.6% of phones. Thus, S. aureus strains isolated
from mobile phones and hands of HCW'’s were
53.9 and 55.3%, respectively. These all
organisms isolated from different room workers
such as medical wards, OPD, ICU, OR,
Laboratory and other classes.

About 35.7% of the isolates were obtained from
hands of HCW’s who work in wards. Meanwhile,
31.7% were form mobile phone swabs at wards

(Table 1). The rate of routine cleaning of HCWs
mobile phones was 5.3%, which means 94.7% of
the participants never cleaned their mobile
phones either daily or weekly. Although the
laboratory technologists and nurses’ phones have
higher colony count, there was no significant
difference in the rates of specific types of bacterial
growth and colony counts isolated from all groups'
mobile phones (Table 1).

About 28.3% of the entire study population had
at least one ring on their finger. The mean colony
count was higher in ring using staff's phones but
there was no significant difference between rate of
contamination and colony count. A total of 299
potential isolates were sub-cultured and further
analyzed. However, only 82 for mobile phone and
84 for hands of HCWs isolates satisfied all the
identification criteria and were used for
subsequent analysis. These constituted a total of
82 S. aureus isolates for mobile phone and 84
isolates for hands of HCWs. The S. aureus
isolates obtained from both source give a
prevalence of S. aureus of 54.6% for the 152
samples. The results demonstrate the presence of
S. aureus in both cases, regardless of the

situation in the referral hospital. However, the
levels of contamination with S. aureus were higher
in hands of HCW’s than mobile phone.

Antibiotic susceptibility

All 84 S. aureus isolates from hands of HCW’s
and 82 from mobile phone were subjected to
antibiotic susceptibility tests. Eleven antimicrobial
agents, from different antibiotic classes were
used. Some were selected because some studies
have shown that large number of bacteria were
resistant to them (Akinyemi et al., 2009; Karabay
et al., 2007). Antbiotics of human health
relevance and availability of antibiotics were also
considered. A summary of the percentage of S.
aureus that were resistant to these antibiotics is
provided in Table 2.

A large proportion of the isolates of this study
area were resistant to Ampicillin (10 pg) and
Penicillin G (10 pg) in both mobile phone and
hands of HCW'’s. There were less resistant groups
for CIP, Gen, Dx, CRO, TTC, CAF and Ax
antibiotics.
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Table 2. Details of the S. aureus isolates obtained from Hawassa Area, South Ethiopia.

Sample source

No. of sample collected S. aureus isolates (level of contamination with S. aureus per source)*

Mobile phone 152
Hands of HCWs 152

82 (53.9%)
84 (55.3%)

*Percentage were calculated from a total of 152 samples studied in both mobile phone and HCWs.

Table 3. Antibiotic resistance profiles of S. aureus isolated from mobile phone and hands of HCWs.

Antibiotic resistance (%)

Sample source

Gen Dx CRO AP Van Pen TTC Ox CIP CAF Ax
Mobile 146 22 159 659 40.2 476 317 40.2 31.7 26.6 26.8
Hands of HCWs 11.9 226 13.1 714 40,5 500 33.3 405 309 238 286

Percentages were calculated by dividing the number confirmed as S. aureus resistant in a particular sample
source by the total number of isolated tested.

Table 4. The predominant multiple antibiotic resistant phenotypes for S. auerus
isolated from mobile phone and hands of HCWs obtained from Hawassa Referral
Hospital, South Ethiopia.

Mobile phone (n=82) Hands of HCW’s (n=84)

Phenotype No. (%) No. (%)
AP-Pen-Gen 8(9.8) 9(10.7)
AP-Pen-Ox 14(17.1) 13(15.5)
AP-Pen-CRO 5(6.1) 3(3.6)
AP-Pen-Ax 6(7.3) 7(8.3)
AP-Pen-Ax-Dx 3(3.7) 5(5.9)
AP-Pen-Gen-Van 3(3.7) 4(4.8)
AP-CRO-CIP-Van 2(2.4) 4(4.8)
AP-Dx-TTC-Ox-Van 5(6.1) 4(4.8)
Pen-TTC-CIP-CAF-Van 1(1.2) 1(1.2)
AP-Ox-CIP-CAF-Ax-Van 1(1.2) 2(2.4)
Pen-TTC-CIP-CAF-Ax-Van 1(1.2) 0(0.0)
Pen- CAF-CRO-CIP-Ox-Van 1(1.2) 1(1.2)

The percentage representations of the phenotypes were obtained by dividing the number of a
particular phenotype by the total number of multiple antibiotic resistant isolates identified in a
given area. AP, Ampicillin; Pen, Penicillin; Ox, Oxacilin; CRO, Ceftriaxone; Ax, Amoxicillin;
Dx, Doxacilin; Gen, Gentamicin; Van, Vancomycin; TTC, Tetracycline; CIP, Ciprofloxacin;
CAF, chloramphenicol.

In general observation, the large percentage of Pen (10
Mg), Amp (10 pg), Van and Ox resistant S. aureus were
isolated from the study area. These were also resistant to
other several antibiotics. Therefore, one can easily
conclude that these are Methicillin resistant S. aureus
(MRSA).

Multiple antibiotic
aureus

resistance phenotypes of S.

In this study, the multiple antibiotic resistances (MAR)
phenotypes were determined for S. aureus (Table 3). The

leading MAR phenotypes for S. aureus isolated from
mobile phone isolates and hands of HCWs were 14
(17.1%) and 13 (15.5%), respectively followed by AP-
Pen-Gen which is 8 (9.8%) and 9 (10.7%), respectively.
Additionally, MAR phenotypes AP-Pen-Ax were obtained
in both mobile phone and hands of HCWs, respectively 6
(7.3%) and 7 (8.3%).

The MAR phenotypes Pen-CAF-CRO-CIP-Ox-Van
were 1.2% in both sample sources. However, there is no
Pen-TTC-CIP-CAF-Ax-Van MAR phenotypes S. aureus
in contrast to mobile phone source S. aures which is
1.2% (Table 4). It is thus evident that MAR S. aureus was
isolated from both sample sources. However, among the
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strains from mobile phone were 61.0% and from hands of
HCWs were 63.1% isolates developing MAR. Among all
MAR phenotypes of S. aureus, 20.7% of them were
resistance to more than four different antibiotics in mobile
phone isolates and 25.0% were from hands of HCW'’s. In
this study, Ampicillin and Penicillin were less effective
than other antibiotics. More than 53.6-57.3% of the
isolates were resistant to Ampicillin and Penicillin in both
cases.

DISCUSSION

This study described the isolation and antibiotic
susceptibility characterization of S. aureus from mobile
phone and hands of HCW’s. The results of this study
indicated that 53.4% of the samples were positive for S.
aureus from mobile phone and 55.3% of the samples
were positive for S. aureus from hands of HCW'’s.
Several studies have been conducted in different area to
evaluate the prevalence of S. aureus in mobile phone
and hands of HCW’s (Mohamad et al., 2010; Kabir et al.,
2009; Ulger et al., 2009; Bhat et al., 2011; Rawia et al.,
2012; Tagoe et al., 2011; Seuli et al., 2013; Auhim, 2013;
Amira, 2010; Yusha et al., 2010; llusanya et al., 2012;
Jaya et al., 2011). The results reported in this study were
higher than other report elsewhere (Auhim, 2013; Bhat et
al., 2011; Kabir et al., 2009; Rawia et al., 2012; Tagoe et
al., 2011). In contrast to this study, the prevalence of S.
aureus by Seuli et al. (2013) was 84.0% and Yusha et al.
(2010) was 76%. Although, the prevalence of S. aureus
has been reported to vary with the size and geographic
region of the area sampled, a high proportion of these
bacteria in mobile phone and hands of HCW’s relates to
poor hygiene practices.

Based on observations made during the collection of
samples, we therefore reported improper hygiene of
mobile phone with routine cleaning rate of 5.3% only.
About 94.7% of the study participants had never cleaned
their mobile phone either daily or weekly which
contributed to the presence of S. aureus in the mobile
phone, especially in those from laboratory and wards.
Improving the hygienic conditions of the mobile phone
and hands of HCW'’s after and before performing their
procedure in different rooms may reduce the prevalence
and transmission of S. aureus.

In this study, the prevalence of S. aureus in both mobile
phone and hands of HCWs were 53.9 and 55.3%,
respectively. However, according to the reports of Elkholy
and Ewees (2010), the prevalence of S. aureus form
mobile phone and hands of HCWs were 48 and 31%,
respectively. Also, the cleaning rates of their study were
similar to the current study. Therefore, it is easy to
conclude that less cleaning may contribute to the
presence of S. aureus.

Also, the antibiotic-resistance profiles of S. aureus
isolated from the study area is higher than the previous

study (Daka et al., 2012; Brouillette and Malouin, 2005;
Petinaki et al., 2001; Moneoang and Bezuidenhout,
2009).

AP (10 pg), PG (10 pg) and Ox (1 pg) were the drugs
to which a large proportion of the isolates were resistant
in this study as similar to previous study done in this area
(Daka et al., 2012) (Table 3). Moreover, only 59.5% of
Van (30 pg) were effective against the isolated
organisms. This report is also similar to previous study
(Daka et al., 2012). Therefore, it is very indicative of the
further advanced survey of vancomycin resistance strain
of S. aureus. Moreover, the assessment of genetic level
of the resistance gene is very suggestive according to
this study. Also, the resistance pattern of S. aureus to Ox
(1 pg) is similar with the previous study done in Hawassa
Referral Hospital. Hence, it is stress-free to conclude that
there is Methicillin resistant S. aureu (MRSA) around the
study area. High levels of MRSA where reported by Bhat
et al. (2011) and Fatma et al (2009) elsewhere from
mobile phone and hands of HCW’s. Also, high levels of
MRSA have been identified in patients in the United
States and some European countries (Mark et al., 2003).
In these countries, 37.7, 44.4, 34.7, 41.8 and 32.4% of
isolates from patients in the Turkey, United States,
France, Italy and Spain, respectively, were resistant to
Methicillin. These levels, however, are lower than those
in our study. Methicillin is rarely used to treat patients in
the South Ethiopia. However, Methicillin resistance could
be explained by the inter-relationship between beta-
lactam resistance and resistance to this drug.

Despite the fact that, the prevalence of the antibiotic
resistance pattern was lower in this area as compared to
the previous study, still needs great consideration on
antibiotic resistance pattern of S. aureus. As shown in
Table 3, about 65.9% of S. aureus were resistant to AP
from mobile phone sample and 71.4% of the isolates
were resistant to AP. The resistant pattern of the S.
auerus obtained from hands of HCWs was slightly higher
than the isolate obtained from mobile phone. This might
be due to an ineffective application of antisepsis such as
alcohol on their hand may vary the microenvironment of
the organisms. In previous study done in the study area
showed that there was no S. aureus resistance to CIP (5
Mg) (Daka et al., 2012). However, 31.7% of the isolate
identified from the mobile phone and 30.9% of the hands
of HCWs were resistant to CIP. This might indicate that
there is gradual increase of antibiotic resistant pattern at
the study area. Therefore, it is better to overcome this
problem early.

In MRSA, Methicillin resistance is conferred by the
Penicillin binding protein (PBP) 2a that is encoded for by
the mecA gene (Glindogan et al., 2005). PBP2a does not
readily bind the beta-lactam moiety. However, in MRSA
that are exposed to beta-lactam antibiotics, this PBP2a
would contribute to the resistance by providing
transpeptidase activity to the native PBPs during cell wall
synthesis. In our study, the resistant phenotype AP-Pen-



Ox was frequently identified usually with the addition of
one or more antibiotics (Table 4). It is thus recommended
that future studies should confirm the presence of the
mecA gene in observed MRSA due to these B-lactamase
antibiotics.

Contrarily to our observations, a study reported that
larger percentage of S. aureus isolate was resistant to
CRO, (73.5%); Gen, (47.3%); CAF, (42.1%); CIP,
(89.4%) and Ax, 52.6% (Akinyemi et al., 2009). The
finding that a large number of S. aureus were resistant to
PG (10 pg), AP (10 pg) and Ox (1 ug) is, however, a
cause for concern and should be further investigated. It is
thus our view that the results obtained in this study do not
accurately reflect the usage of this antibiotic in the
hospital. We cannot explain this phenomenon.

The MAR phenotypes (Table 3) obtained in the study
correlated with the percentage of antibiotic resistance.
Although the development of resistance to a particular
antibiotic depends on the level of exposure to the
antimicrobials (Rychlik et al., 2006), there are many other
factors that are involved. We are therefore suggesting
that molecular methods be used to characterize these
isolates for the presence of antibiotic-resistance
determinants, which may provide data to support our
conclusions.

S. aureus is normally resident in humans; therefore the
S. aureus present in the mobile phone, other medical
instrument like statoscope, thermometers, key boards for
computerized equipment and hands of HCW’s may have
resulted from transmission from humans, patients,
workers and children which raises questions regarding
the hygiene practices followed.

Conclusion and recommendation

A large proportion of the isolates obtained were resistant
to three or more antibiotics. These were also resistant to
Vancomycin (30 pg). This was particularly the case in the
public setting and is a cause for concern. The high level
of MAR S. aureus and the implications thereof warrant
further investigation. One of the aspects that need to be
investigated is the cause of the observed resistance
phenotypes. Furthermore, impacts and dynamics of
genetic antibiotic determinants should also be
investigated using molecular methods.
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