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Meeting Schedule
DAY 1

MONDAY 29th JULY 2013

6.30 –
9.00 – 9.30am
9.30 – 10.30am
10.30 – 11.00pm
11.00 – 11.30pm
11.30 – 12.10am
12.10 – 12.50pm
12.50 – 1.40pm
1.40 – 3.20pm

4.50 – 5.50pm

Registration and Poster Set-up
Opening Ceremony
Keynote Address: Prof. Kwaku Ohene-Frempong
Inauguration of Mobile Breast Cancer Clinic
Break
Session I – Short talks
Plenary Talk 1: Evans Afriyie-Gyawu
Lunch
Parallel Session A1: Clinical Research and Public Health
Parallel Session A2: Bioengineering
Break
Parallel Session B1: Plant Medicine
Parallel Session B2: Clinical Research, Public Health and
Policy
Professional Development and Vendor Talk

6:00 – 9.00pm
7.00 – 9.00pm
7.00 – 9.00pm

Breast Screening and Workshops
Breast Cancer Screening Clinic
Protein Sequencing and Quantitation by Mass Spectrometry
Ion Channel Bioengineering

3.20 – 3.40pm
3.40 – 4.40pm

DAY 2

TUESDAY 30th JULY 2013

7.30 –
8.50 – 9.00am
9.00 – 10.00am
10.00 – 10.30am
10.30 – 11.50pm
11.50 – 12.30pm
12.30 – 1.20pm
1.20 – 2.50pm
2.50 – 4.50pm

5.00 – 6.00pm
6.30pm

University of Cape Coast

Registration
Announcements
Keynote Address: Prof. Herman Sintim
Break
Session II – Short talks
Plenary Talk 2: Patrick K. Arthur
Lunch
Poster Session I (Even Numbered Posters, All Invited)
Parallel Session C1: Plant Medicine
Parallel Session C2: Bioinformatics, Simulation, Modeling,
Molecular Biology and Vendor Talk
Business Meeting
Cocktail
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DAY 3

WEDNESDAY 31st July 2013

7.30 –
8.50 – 9.00am
9.00 – 10.00am
10.00 – 10.30am
10.30 – 11.50pm
11.50 – 12.30pm
12.30 – 1.20pm
1.20 – 2.50pm
2.50 – 4.30pm

4.30 – 5.00pm
5.00pm –

7.00 – 9.00pm
7.00 – 9.00pm
7.00 – 9:00pm

University of Cape Coast

Registration
Announcements
Keynote Address: Kofi Sarpong-Boachie (MBE)
Break
Session III – Short talks
Plenary Talk 3: Theresia Thalhammer
Lunch
Poster Session II (Odd Numbered Posters, All Invited)
Parallel Session D1: Genomics, Molecular Biology and
Cellular Pathology
Parallel Session D2: Nutrition, Food Science, Dietetics and
Biochemistry
Closing Ceremony and Farewell
Board Meeting
Optional
Grant Writing Workshop
Professional Development: Preparing to Excel as a PostGraduate Student and Managing Your Career
Stakeholders in Disability Meet-up
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The Ghana Biomedical Convention gratefully acknowledges the
Parliament of Ghana and the Speaker, The Honourable Justice
Edward Korbly Doe Adjaho for a grant in the amount of 10,000 Ghana
cedis.
This grant is designed to support the organization while the GBC
proposal for the creation of a National Grant Programme for Support
of Scientific Research is under review and the organization
establishes itself as a Professional Society with its own Journal.

The Ghana Biomedical Convention and the Ghana Biomedical
Research Network wish to acknowledge all the generous donors,
both large and small who have made our work and previous
conferences so successful. We especially thank the University of
Cape Coast (UCC), the School of Medical Sciences, UCC and School
of Biological Sciences, UCC for generous use of facilities and
equipment.
We wish to thank all Board Members, Scientific Committee Members
and more especially the UCC LOC members who went all the way to
ensure the success of this year’s meeting.
Finally, to all participants, we could not have done without your
abstracts for oral, poster and workshops. Let us all give each other a
big hug.

University of Cape Coast
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Welcome from the Local Organising Committee (LOC) Chairman, Akwasi Anyanful
On behalf of the Local Organizing Committee (LOC), we welcome you to
Biomed 2013 and to the vibrant UCC campus, a first for GBC. It is our
fervent hope that the relaxed atmosphere and setting of the meeting will
encourage stimulating discussions between all participants and you will
enjoy both the conference and your stay in Cape Coast professionally
and personally.
We express gratitude to UCC especially to the Vice Chancellor, the
Registrar and the Dean of Medical School for providing support and
guidance and giving us access to facilities and equipment. Please join in
thanking the LOC members who sacrificed time, effort and money to
ensure that the convention is not only successful, but memorable.
Akwasi Anyanful, PhD
Chairman, LOC

This year we will be having a lot of firsts - parallel sessions, plenary
speakers in addition to the keynote speakers, workshops all week and
breast screening. The LOC assures you of a successful meeting, and for
those attending Ghana Biomed for the first time, we invite you to join us
and make Ghana Biomed 2013 the best ever. We hope UCC becomes
the permanent venue for subsequent meetings.

LOC Members
Akwasi Anyanful, PhD
Department of Medical Biochemistry
UCC, Cape Coast, Ghana

Paul Nsiah, PhD
Department of Chemical Pathology
UCC, Cape Coast, Ghana

Emmanuel Plas Otwe, PhD
Department of Molecular Biology and Biotechnology
UCC, Cape Coast, Ghana

Frank Ghartey Jnr., PhD
Department of Chemical Pathology
UCC, Cape Coast, Ghana

Johnson Boampong, PhD
Department of Biomedical and Forensic Science
UCC, Cape Coast, Ghana

Mohammed Adamu, MSc
Department of Chemical Pathology
KNUST, Kumasi, Ghana

Justice Sarfo, PhD
Department of Biochemistry
UCC, Cape Coast, Ghana

Latif Adams, BSc
Department of Microbiology
UCC, Cape Coast, Ghana

Salifu Seidu-Larry, PhD
Department of Biochemistry
UCC, Cape Coast, Ghana

Vincent Gyande Kangah, BSc
Department of Medical Biochemistry
UCC, Cape Coast, Ghana

Martins Ekor, PhD
Department of Pharmacology
UCC, Cape Coast, Ghana

Harold Ayetey, MD, PhD
Department of Internal Medicine and Medical
Biochemistry
UCC, Cape Coast, Ghana

University of Cape Coast
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Welcome from the President, Solomon Ofori-Acquah
Akwaba, thank you for joining us at GhanaBiomed 2013!
On behalf of the Board of Directors, I welcome you to the Sixth Annual
Scientific Meeting of the Ghana Biomedical Convention (GBC), with
the theme “Communicating Health and Science for a Better Africa”.
The venue for this year’s meeting, Cape Coast is endowed with a rich
legacy of learning that I urge you all to embrace. I acknowledge
members of the Board of Directors of GBC, the Scientific and Local
Organizing Committees, and the leadership of the University of Cape
Coast, for working together as one, to organize this meeting. I salute
the dignitaries who have honoured us with their presence, and
applaud the generosity and scholarship of our esteem keynote
speakers. I am grateful to our sponsors for supporting this meeting,
and most of all, I warmly welcome all existing and aspiring members
of GBC to this meeting, Akwaba!
Solomon Ofori-Acquah, PhD
This year, GBC expanded its reach in the biomedical community in
President, Ghana Biomedical
Ghana, establishing affiliations with several instutitions for the first
Convention
time, and members assumed key positions in renowed professional
organizations, institutions and agencies around the globe.
These achievements move us closer towards our most treasured goal of planting Ghana at the epicenter of
the global biomedical enterprise. GhanaBiomed 2013 provides a unique opportunity, for career development
in biomedicine for professionals and students, networking and a chance to review outstanding research in
the biomedical sciences. I wish you a very successful meeting, and enjoy the rich history, attractions and the
hospitality of Oguaa.

Board of Directors
Solomon Ofori-Acquah, PhD (Chair).
Center for Experimental Hematology and Global
Health
Vascular Medicine Institute
University of Pittsburgh, USA

Myron Williams, PhD
Dept. of Chemistry
Clark Atlanta University
Atlanta, USA

Akwasi Anyanful, PhD
Dept. of Medical Biochemistry
University of Cape Coast
Cape Coast, Ghana

Winfried Amoaku, FRCS, FRCOphth, PhD
University of Nottingham
Nottingham, UK

Cherie McCown, MSc
Noguchi Memorial Institute for Medical Research
Accra, Ghana
Patrick Kobina Arthur PhD
Dept. of Biochemistry, Cell and Molecular
Biology
University of Ghana
Reuben Ayivor, MPhil.
Director - Student Members
Kwame Nkrumah University of Science and
Technology, Kumasi, Ghana

University of Cape Coast

Karen Duca, PhD
Dept. of Biochemistry and Biotechnology
Kwame Nkrumah University of Science and
Technology, Kumasi, Ghana
Eric Ofori, PhD
Dept. of Radiography
School of Allied Health
University of Ghana
Linda Amoah, PhD
Immunology Unit
Noguchi Memorial Institute for Medical Research
Accra, Ghana
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Welcome from the Scientific Committee Chair, Karen Duca

Karen Duca, PhD
Chair, Scientific Committee

Scientific Committee Members
Karen Duca
Dept. of Biochemistry and
Biotechnology
KNUST
Akwasi Anyanful
Dept. of Medical Biochemistry
University of Cape Coast
Cape Coast, Ghana
Patrick K. Arthur
Dept. of Biochemistry,
Molecular Biology
University of Ghana

Cell

and

Akwaaba! As the chair of the Scientific Committee for
GhanaBiomed 2013, please allow me to extend a very
warm welcome to all our conference delegates, especially
those of you joining us for the first time this year. Six
years ago we started this Convention to promote
biomedical research in Ghana and Africa and it has grown
steadily with each passing year. We have increased the
number of submitted abstracts by over 400% since that
first conference in 2008! I am also pleased to report that
the quality and scope of the research continues to
improve. Our committee was faced with a real challenge
due to the large number of excellent abstracts submitted.
For the first time, we will be having parallel afternoon talk
sessions in order to bring the maximum number of
relevant talks to all of our stakeholder communities. You
will want to plan your afternoon activities well to achieve
your personal goals. For the second year in a row, we
have more posters than talks, so we are looking forward
to very vibrant and engaging poster sessions. We have a
number of excellent pre- and post-conference workshops,
to assist you in your own professional development
trajectory. This year’s keynote speakers will bring us to
the forefront of sickle cell research, open our eyes to
issues in disability studies, and challenge us all to
consider the serious issue of antibiotic resistance. It all
promises to be very exciting and quite memorable.
Let me also take this opportunity to thank the members of
the scientific committee who have been working since last
October to put together a great programme. You’ve done
a great job and we cherish all of you. Once again,
Akwaaba and enjoy GhanaBiomed 2013.

Joslin Dogbe
Centre for Disability and Rehabilating
Studies
KATH/KNUST
Ghana
Myron Williams
Dept. of Chemistry
Clark Atlanta University
USA

University of Cape Coast

9

GhanaBiomed 2013

Keynote Speaker [1]

Prof. Ohene-Frempong
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PROFILE
Professor Kwaku Ohene-Frempong completed “A-Level” studies in
1966 and left Ghana for the United States to attend Yale University
on a US government scholarship. He received his Bachelor of
Science degree in Biology in 1970 and was awarded the William
Mallory Award for the Best Student Athlete at Yale. After
graduating from the Yale School of Medicine in 1975, he trained in
Pediatrics at the New York Hospital – Weill-Cornell Medical Center,
and in Pediatric Hematology-Oncology (1977-80) at the Children’s
Hospital of Philadelphia (CHOP). Following a 6-year service at
Tulane University Medical Center, where he established the
Southern Louisiana Sickle Cell Center, he returned to CHOP in
1986. Prof. Ohene-Frempong has been involved in several
research projects at the Comprehensive Sickle Cell Center at
CHOP and is devoting an increasing amount of time to sickle cell
disease work in Africa

From 1993 to 2008, with grant funding from the US National Institutes of Health (NIH), he and
collaborators in Ghana developed the first public health programme for screening newborns for
sickle cell disease in Africa. He and other concerned people in Ghana established the Sickle Cell
Foundation of Ghana in 2004. The Foundation led the effort to obtain assistance from the
government of Brazil to help Ghana scale up the newborn screening project into a national
programme and develop a Blood and Sickle Cell Center in Kumasi. Ghana launched its National
Newborn Screening Programme for Sickle Cell Disease in November 2010. Prof. Ohene-Frempong
is serving as Programme Coordinator.
Prof. Ohene-Frempong has served as a member of the National Board of Directors of the Sickle
Cell Disease Association of America since 1988. He has also served as the Association’s President,
Chief Medical Officer, and Chairman of the Board of Directors.
Prof. Ohene-Frempong is now Professor Emeritus of Pediatrics at the University of Pennsylvania,
Senior Scientist and Attending Hematologist, and Director Emeritus of the Comprehensive Sickle
Cell Center at The Children's Hospital of Philadelphia. He is also President of the Sickle Cell
Foundation of Ghana.
Among his awards are the following:
1995
National Collegiate Athletic Association (NCAA) Silver Anniversary Award
1999
International Scholar Athlete Hall of Fame (Inaugural Member)
2001
William H. W. Bush Lifetime of Leadership Award (Inaugural Awardee), Yale
University
2006
ESPN-NCAA 100 Most Influential Scholar Athletes of the first 100 years of the
National Collegiate Athletic Association (NCAA)
2008
Ghana National Award: Order of the Volta (Officer)

University of Cape Coast
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Profile
Prof. Herman O. Sintim was born in New Tafo and spent his
early years in Koforidua. He was educated at the University
College London, UK, where he received his B.S. degree in
1999 with first class and PhD degree in 2002 from the
University of Oxford, UK. During his PhD studies, Sintim won
several awards, including the Pfizer UK PhD prize (2001),
Roche’s top award as the leading chemist of the next
decade (2002) and was the first Innocentive awardee from
the pharmaceutical company, Ely Lilly. Sintim took up
postdoctoral positions at the University of Oxford (2002–
2004) and Stanford University (2004–2006). Since 2006, he
has been at the University of Maryland, College Park and is
now an associate professor of chemical biology. His
research interests include the chemical biology of bacterial
communication, virulence factors production, biofilm
formation (quorum sensing and c-di-GMP signaling in
bacteria); the discovery of new antibiotics with novel modes
of action; the development of new DNA nanostructures and
machines for biotechnological applications, such as simple
detection of pathogenic genes in clinical samples; and new
microfluidic devices for biosensing and the study of
biological processes. Some of his major scientific honors
include the prestigious Camille Dreyfus Teacher-Scholar
Award (2011), Allen Angerio Award for Excellence in Faculty
Mentorship (2010), Kavli Fellow (2009) and NSF Career
Award (2008).
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Profile
Kofi Sarpong-Boachie attended the old Seventh-Day
Adventist Teacher Training College in Bekwai, Ashanti,
where he obtained his Teachers Certificate ‘A’ in 1971.
While working with the Ghana Education Service as a
primary school teacher, Kofi studied privately to obtain both
GCE ‘O’ and ‘A’ Levels. He left for the UK where he read for
a Bachelor of Science Degree in Economics at The London
Guildhall University. He then went on to gain an MBA
Degree from The City University Business School, also in
London.

Mr. Sarpong-Boachie joined the UK Civil Service and
Mr. Sarpong-Boachie
joined
the UK
Service
worked
in various capacities.
In 1997,
heCivil
assumed
the and
role
worked
in
various
capacities.
In
1997,assumed
the
of Disability Employment Advisor with the Department for
Kofi Sarpong-Boachie
roleand
of Disability
Work
Pensions,Employment
a position heAdvisor
held until his retirement
and relocation to Ghana in November 2010.
In the thirteen years that Kofi performed in the role, he did not only rise to become the Lead
.
Disability Employment Advisor in the Lambeth Southwark and Wandsworth District in London,
but was recognized nationally as a worthy ambassador for the Department.
He was a mentor to colleagues from all over the UK. He wrote material and facilitated training
for New Disability Employment Advisors in London. Kofi also helped over one hundred
employers to adopt good and workable recruitment and retention policies for potential and
existing employees with disabilities respectively, a consequence of his primary role of finding
suitable and sustainable employment for his disabled clients. This enabled the employers gain
the coveted Disability Symbol User Accreditation.
Kofi Sarpong-Boachie represented the Department for Wok and Pensions at numerous
districts, regional and national conferences, presenting papers on various aspects of disability.
He received several awards in this regard. Currently, Kofi consults for SWEB Foundation, a
disability-oriented NGO based in Accra, and also writes articles for the web media. Kofi
Sarpong-Boachie was made a Member of The Order of The British Empire (MBE), at an
investiture ceremony at Buckingham Palace on 31 March 2011, in recognition of his significant
contribution to the Disability Agenda in the UK.

University of Cape Coast
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DAY 1

Monday 29th July 2013

6.30 –

Registration

9:00 – 9.30 am

OPENING SESSION
Chairs
Solomon Ofori-Acquah and Akwasi Anyanful
WELCOME AND INTRODUCTIONS
Professor Solomon Ofori-Acquah
President, Ghana Biomedical Convention
University of Pittsburgh, Pittsburgh
Professor Harold Amonoo-Kuofi
Dean, School of Medical Sciences
University of Cape Coast
Professor D. D. Kuupoole
Vice-Chancellor
University of Cape Coast
Professor Naana Jane Opoku-Agyemang
Minister of Education
Former Vice Chancellor, UCC
Dr. Isaac Galyuon
Dean, School of Biological Sciences
Professor S. Y. Mensah
Dean, School of Physical Sciences
Professor J Ghartey Ampiah
Dean, Faculty of Education
Professor Paa Kobina Turkson
Dean, School of Agriculture
KEYNOTE ADDRESS

9.30 – 10.30am

Kwaku Ohene-Frempong
President, Sickle Cell Foundation of Ghana
Newborn Screening for Sickle Cell Disease: Science Meets Public
Health

10.30 – 11.00am

Communicating Health for all - Inaugural Ceremony for 50-footer Breast
Cancer Mobile Clinic

11.00 – 11.30am

Break

University of Cape Coast
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11.30 – 12.50am

SESSION I – Short talks
Chairs: Mohammed Adamu and Frank Ghartey

11.30 – 11.50am

Frank N. Ghartey, Jnr
Dept of Chemical Pathology, UCCSMS
The evaluation of a new device, Breastlight, for use as an adjunct to
breast self examination and breast awareness in Ghana [1]

11.50 – 12.10pm

Solomon Ofori-Acquah
Dept of Pediatrics, Emory U School of Medicine, Atlanta, USA
A novel therapeutic approach to treat acute lung injury in sickle
disease [2]

12.10 – 12.50pm

PLENARY TALK 1
Evans Afriyie-Gyawu
JPH College of Public Health, Georgia Southern U, Statesboro, GA, USA
Consumption of Meat Smoked with Scrap Rubber Tires in Africa:
Toxicological and Public Health Implications [3]

12.50 – 1.40pm
1.40 – 3.20pm

Lunch Break
PARALLEL SESSIONS: A1 AND A2
PARALLEL SESSION A1: Clinical Research and Public Health
Chairs: William Anyan and Gordon Kyei

1.40 – 2.00pm

K.Y. Opoku
Dept of Biomedical and Forensic Sciences, UCC
Opportunistic parasites that infect HIV patients in the Cape Coast
Metropolis [4]

2.00 – 2.20pm

William K. Anyan
Dept of Parasitology, Noguchi Memorial Institute for Medical Research, U
of Ghana
Competitive establishment between Schistosoma haematobium and
S. mansoni in an endemic schistosomiasis community [5]

2.20 – 2.40pm

Gordon Kyei
Dept. of Biomedical and Forensic Sciences, UCC
Sero-Epidemiology of Toxocara canis Infection in Children
Attending Four Selected Health Facilities in the Central Region of
Ghana [6]

2.40 – 3.00pm

Benjamin Aboagye
Dept of Biomedical and Forensic Sciences, U of Cape Coast

University of Cape Coast
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Agenesis of Palmaris longus muscle among Ghanaians in Cape
Coast Metropolis [7]

3.00 – 3.20pm

1.40 – 3.20pm

Jonas B. Danquah
Biochemistry, Cell and Molecular Biology Dept, U of Ghana, Legon
Detection and characterization of Plasmodium antigens in the urine
of malaria patients [8]
PARALLEL SESSION A2: Bioengineering
Chairs: Elvis Tiburu and Isaac Cudjoe

1.40 – 2.00pm
2.00 – 2.20pm

B.S.Srinivasan
Dept of Biomedical Engineering, U of Ghana, Legon
Design of an Optical Biosensor for Malarial Diagnosis [9]
E. G. Korsah
Dept of Biomedical Engineering, U of Ghana, Legon
Design of a fetal heart rate monitor for home use [10]

2.20 – 2.40pm

Emmanuel Offei
Dept of Biomedical Engineering, U of Ghana, Legon
Design of a Device to Measure the Quantity of Albumin in Urine, an
Aid in the Early Diagnosis of Renal Failure [11]

2.40 – 3.00pm

Isaac Cudjoe
Dept of Biomedical Engineering, U of Ghana, Legon
Design of an Android Mobile Phone Application That Shows Medical
Services of Some Hospitals In Ghana [12]

3.00 – 3.20am

Kwabena Kan-Dapaah
Dept of Material Science and Engingeering, AUST, Abuja and Dept of
Biomedical Engineering, U of Ghana, Legon
Modeling of temperature profile during hyperthermia treatment with
implantable medical devices [13]

3.20 – 3.40pm

Break

3.40 – 4.40pm

PARALLEL SESSIONS B1 and B2
PARALLEL SESSION B1: Plant Medicine
Chair: James Adjaye & Angela Frimpong

3.40 – 4.00pm

K.D. Kwofie
Parasitology Unit, Noguchi Memorial Institute for Medical Research, U of
Ghana, Legon
Identification of compounds with trypanocidal activity against T.
brucei from selected Ghanaian medicinal plants using highthroughput in vitro system [14]

University of Cape Coast
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4.00 – 4.20pm

K.P. Thomford
Centre for Scientific Research into Plant Medicine, Mampong-Akwapem
An observational clinical study of the effectiveness of the aqueous
leaf extract of Lippia multiflora (mold) as an antihypertensive agent
[15]

4.20 – 4.40pm

Angela Frimpong
Noguchi Memorial Institute for Medical Research, Legon
Studies on the Anti-Viral Compounds from Selected Ghanaian
Medicinal Plants [16]

3.40 – 4.40pm

PARALLEL SESSION B2: Clinical Research, Public Health and Policy
Chair: Karen Duca & Johnson Boampong

3.40 – 4.00pm

Derrick Afful
Dept of Biochemistry and Biotechnology, KNUST, Kumasi
Scientific Innovation and its Protection in Ghana: Perspectives from
KNUST [17]

4.00 - 4:20pm

[Canceled]

4:20 – 4.40pm

Richmond Afoakwah
Dept of Biomedical and Forensic Sciences, UCC, Cape Coast
High Prevalence of Plasmodium falciparum Drug Resistant Markers
in Ghana Threatens the Continuous Use of Artemisinin-Base
Combination Therapy (ACT) [19]
PROFESSIONAL DEVELOPMENT and VENDOR TALKS
Chair: Martins Ekor

4:50 – 5.10pm

Akwasi Anyanful
Dept of Medical Biochemistry, School of Medical Sciences, UCC
Changing the Ghanaian Economy: The Need for High Quality
Research [20]

5:10 – 5.30pm

William Ampofo
Virology Unit, Noguchi Memorial Institute for Medical Research, Legon

International linkages to enhance the career of Ghanaian
Biomedical Scientists [134]
5:30 – 5.50pm

Georgina Quartey
Target Diagnostics, Ghana
Fatty Acid Binding Protein (FABP) Cardiac Infarction Rapid Test Kit
[21 - vendor]

University of Cape Coast
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Breast Screening and Workshops
6.00 – 9.00pm

Breast Cancer Screening Clinic

7.00 – 9.00pm

Protein Sequencing and Quantitation Using Mass Spectrometry

7.00 – 9.00pm
DAY 2

Bioengineering Ion Channels
Tuesday 30th July 2013

7.30 –

Registration

8.50 – 9.00am

Announcements
KEYNOTE ADDRESS
Chair: Emmanuel Plas Otwe

9.00 – 10.00am

Herman Sintim
Dept of Chemistry, U of Maryland, USA
Challenges in Diagnosing Infections Without Expensive
Instrumentation and Have We Lost the Fight Against Bacterial
Infections?

10.00 – 10.30am

Break

10.30 – 11.50am

SESSION II – Short talks
Chairs: Myron Williams and Anthony Awuah

10.30 – 10.50am

Anthony Afum-Adjei Awuah
KCCR/KNUST School of Medical Sciences, Kumasi
The Role of miRNAs in T-Cell Response during Acute Pulmonary
Tuberculosis [22]

10.50 – 11.10am

Kwasi G. Mawuenyega
Washington U School of Medicine; Knight Alzeimer’s Disease Research
Center, Saint Louis, MO, USA
Amyloid-beta Isoforms’ Metabolic Differences and Diurnal
Fluctuations in Alzheimer’s Disease [23]

11.10 – 11.30am

K.K. Ampah
Institute of Genetics and Cytology, NENU, Changchun, China
The Role of Lipid Rafts, Integrin αVβ3, and c-SRC in the Regulation
of A375 Human Melanoma Cancer Cell Migration [24]

11.30 – 11.50am

Thomas K. Karikari
Dept of Science Laboratory Technology, School of Applied Science and
Technology, Wa Poly, Wa
Methylsulfonylmethane (MSM) Rescues α-Synculein Mediated
Toxicity in Yeast [25]

University of Cape Coast
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11.50 – 12.30pm

PLENARY TALK 2
Patrick K. Arthur
Dept of Biochemistry Cell and Molecular Biology, U of
Ghana, Legon
Analysis of Anti-Infective Compounds Produced by Marine
Endophytic Fungi Found in Ghana [26]

12.30 – 1.20pm

Lunch Break

1.20 – 2.50pm

POSTER SESSION I [Even Numbered Posters]

2.50 – 4.50pm

PARALLEL SESSIONS C1 AND C2
PARALLEL SESSION C1: Plant Medicine
Chairs: Joel Bosha and Edmund Ekuadzi

2.50 – 3.10 pm

Kofi B. A. Owusu
Clinical Pathology, Noguchi Memorial Institute for Medical Research,
Accra
Toxicological Studies on Some Selected Ghanaian Medicinal Plants
Used as Antiviral and Antiparasitic Agents [27]

3.10 – 3.30 pm

R. Adegle
Centre for Scientific Research into Plant Medicine, Mampong
Purification of Anti-trypanosomal Compounds and Optimization for
the Separation of the Target Compound from (JJNC008L) [28]

3.30 – 3.50 pm

Joel A. Bosha
Dept of Veterinary Physiology and Pharmacology, College of Veterinary
Medicine, U of Agriculture Makurdi, Benue State, Nigeria
Anti-hyperglycaemic Effect of Tacca involucrata (Schum 1827)
tubers in Alloxan-Induced Diabetic Rats [29]

3.50 – 4.10pm

Break
Chair: Patrick K. Arthur

4.10 – 4.30 pm

J.A. Apenteng
Department of Pharmaceutics, KNUST, Kumasi
Antioxidant, Wound Healing and Cytoxicity Studies on Extracts of
Pupalia Lappacea [30]

4.30 – 4.50pm

Edmund Ekuadzi
Dept. of Pharmacognosy, KNUST, Kumasi
Antibacterial, Antioxidant and Anti-inflammatory Agents of
Margaritaria discoidea, a Wound Healing Remedy from Ghana [31]

University of Cape Coast
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PARALLEL SESSION C2: Bioinformatics, Simulation, Modeling, and
Molecular Biology
Chairs: George Acquaah-Mensah and Emmanuel Adabor
2.50 – 3.10 pm

George Acquaah-Mensah
MCPHS University, Worcester MA, USA
Retinoic Acid Orphan Receptor in the Alzheimer Disease Brain [32]

3.10 – 3.30 pm

Elvis K. Tiburu
Dept of Biomedical Engineering, University of Ghana, Legon
Homology Modeling and REDOR Analysis of Cannabinoid Ligands in
Model Biological Membranes [33]

3.30 – 3.50 pm

Emmanuel S. Adabor
Dept of Mathematics, KNUST, Kumasi
A Hybrid Search Algorithm for Bayesian Network Structure Learning
of Gene Regulatory Networks [34]

3.50 – 4.10pm

Break
Chair: Salifu Seidu-Larry

4.10 – 4.30pm

Linda Batsa
KCCR/KNUST, Kumasi
VEGF-R3 and other angiogenic/lymphangiogenic genes are
associated with development of lymphedema of filarial origin [35]

4.30 – 4.50pm

Nadia Tagoe
Office of Grants and Research, KNUST
Getting and administering your grant: What’s new at KNUST

5.00 – 6.00pm

Business Meeting

6.30pm

Cocktail Dinner and Entertainment
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DAY 3

Wednesday 31st July 2013

7.30 –

Registration

8.50 – 9.00am

Announcements
KEYNOTE ADDRESS
Chair: Justice Sarfo

9.00 – 10.00am

Kofi Sarpong-Boachie
Consultant, SWEB Foundation
Disability in Ghana Today: Public Education is Key

10.00 – 10.30am

Break

10.30 – 11:50pm

SESSION III – Short talks
Chairs: Joslin Dogbe and Paul Nsiah

10.30 – 10.50am

S.D. Abonie
Dept of Animal Biology & Conservation Science, U of Ghana, Legon
Evidence of Multiple Schistosome (Cercariae) Species Compatible
with Biomphalaria pfeifferi and Bulinus truncates [36]

10.50 – 11.10am

Joslin Dogbe
Centre for Disability and Rehabilitation Studies, KNUST, Kumasi
Prison Life of Persons with Disability in Ghana [37]

11.10 – 11.30am

John Kutor
Department of Biomedical Engineering, University of Ghana, Legon
Design of a Virtual Magnetic Resonance Imaging Laboratory [38]

11.30 – 11.50am

J.N. Boampong
Dept of Biomedical and Forensic Sciences, UCC, Cape Coast
The curative and prophylactic effects of xylopic acid on Plasmodium
berghei in mice [39]

11.50 – 12.30pm

PLENARY TALK 3
Theresia Thalhammer
Dept of Pathophysiology and Allergy Research, Center for
Pathophysiology and Allergy Research, Medical University of Vienna,
Austria
Transmembrane transport proteins as novel targets for anticancer
therapy [40]

12.30 – 1.20pm
1.20 – 2.50pm

Lunch Break
POSTER SESSION II [Odd Numbered Posters, All Invited]
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2.50 – 4.30pm

PARALLEL SESSIONS D1 and D2
PARALLEL SESSION D1: Genomics, Molecular Biology and Cellular
Pathology
Chairs: Harold Ayetey and Stephen Kusi

2.50 – 3.10 pm

Justice K. Sarfo
School of Biological Sciences, UCC, Cape Coast
Mechanism-Based Screening of Single Herbal Preparations Used as
Enemas for Anti-Tumor Agents [41]

3.10 – 3.30pm

Stephen Kusi
Dept of Biochemistry and Biotechnology,KNUST
Detecting and Quantifying Plasmodium Falciparum in Blood and
Tonsils: Towards an Understanding of Malaria-Related Oncogenesis
[42]

3.20 – 3.50 pm

Michael Frimpong
KCCR/KNUST, Kumasi
A Study of the Cellular Immune Response to Mycobacterium
ulcerans Infection (Buruli ulcer) Associated with Prevention and
Disease Severity [43]

3.50 – 4.10 pm

K.K. Asare
Dept of Biomedical and Forensic Sciences, UCC, Cape Coast
Evidence of continuous use of chloroquine (CQ) in Ghana after
seven years of its ban, its consequences on CQ resistant markers
[44]

4.10 – 4.30 pm

Samuel V. Nuvor
Dept of Microbiology and Immunology, UCCSMS, Cape Coast
Specific CD4 and CD8 T cell responses in HIV-1-infected and HIV-1exposed, uninfected subjects in Nairobi, Kenya [45]
PARALLEL SESSION F: Nutrition, Food Science, Dietetics and
Biochemistry
Chairs: Ibok Oduro and Nana Baah-Pepra Ameyaw

2.50 – 3.10 pm

Nana Baah-Pepra Ameyaw
Dept of Food Science and Technology, KNUST, Kumasi
Screening Flavonols in Garlic Extracts by Copper Chelation [46]

3.10 – 3.30pm

[Canceled]
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3.30 – 3.50 pm

Abena Achiaa Boakye
Dept of Food Science and Technology, KNUST, Kumasi
Underutilised Fruits as a Source of Dietary Fibre in Diets for
Optimum Health [48]

3.50 – 4.10 pm

Ming-Mei Chang
Dept of Biology, SUNY-Geneseo, NY, USA
Comparative Study of NBS-LRR Gene Expression in Vitis aestivalis
cv. Cynthiana and Vitis vinifera cv. Cabernet Sauvignon by realtime
RT-qPCR [49]

4.10 – 4.30 pm

Edith M. Kutorglo
Dept of Biochemistry, UCC, Cape Coast
Studies of Protein-Ligand Interactions Using a Simplified HomeMade Equilibrium Dialysis Setup [50]

4.30 – 5.00pm

Closing Ceremony and Farewell

Official End of Conference

5.00pm –

Board Meeting

Optional Workshops
7.00 – 9.00pm

Interactive Grant Writing Workshop

7.00 – 9.00pm

Professional Development: Preparing to Excel as a Post-Graduate
Student and Managing Your Career

University of Cape Coast

22

GhanaBiomed 2013

Communicating Health and Science for a Better Africa

Keynote 1:
Newborn Screening for Sickle Cell Disease: Science Meets Public Health
Professor Kweku Ohene-Frimpong
Sickle cell disease (SCD) has been referred to as the “first molecular disease” and also
as one of the “best studied diseases of man”. In the 103 years since it’s revelation to
modern biomedical science, much has been learned from the study of SCD.
Unfortunately, as much as has been learned from studying people with SCD, most have
not gained much clinical benefit and continue to endure lives of pain, other
complications of the disease, and ultimately early death. In fact, for most people with
SCD, even in the well-resourced countries, healthcare has not changed much in the last
forty years. Data from the 1960s and 1970s gave evidence of the high mortality of SCD,
especially in young children. Much of this mortality was attributable to bacterial infection,
especially Strep pneumoniae, and in malaria-endemic areas, malaria was suspected to
also be a contributing pathogen. Early development of functional asplenia, a unique
pathology of SCD, was demonstrated in the 1970s and largely explained the high risk of
infection in SCD. In the 1980s, penicillin prophylaxis was demonstrated to reduce
incidence of and mortality from pneumococcal bacteremia and, newborn screening for
SCD followed by such prophylaxis was adopted as a public health measure in the US.
Subsequently, an increasing number of countries have added SCD to their newborn
screening programs. It is estimated that more than 80% of the 500,000 babies born
annually with SCD in the world, are born in Africa. In 2006, WHO reported that overall,
SCD is responsible for 5% of under five mortality in Africa, with rates of 9-16% in
selected countries. The problem is scientifically clear and the solution has been
demonstrated.
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Keynote 2:
Challenges in Diagnosing Infections Without Expensive Instrumentation
and Have We Lost the Fight Against Bacterial Infections?
Professor Herman O. Sintim,
Every year millions of people die from bacterial infections and clinicians are faced with
two challenges in reducing the death rate from bacterial infections: a) how to reliably,
and using cheap diagnostic kits, identify the causative agent of an infection and b) once
the bacterial strain that is causing a disease has been identified, which effective
antibiotic to use. Bacteria can develop resistance to almost any antibiotic and the
emergence of pathogenic bacterial strains that have resistance to almost every
antibiotic class presently in clinical use is worrisome. It had originally been argued that
the evolutionary stress put on bacteria by cytotoxic antiobiotics was mainly responsible
for antibiotic resistance but a recent article has shown that a permafrost bacteria
contained antibiotic resistance genes for drugs that did presumably exist when these
bacteria were alive points to a pre-programmed antibiotic resistance program in bacteria
and this starkly reminds us that we could be in a never ending battle with bacterial
antibiotic resistance. If we are to accept that man is intricately intertwined with bacteria
and that wantonly killing bacteria is not a good idea, then a new strategy to tame
bacteria could be a smart way to co-habit with bacteria. In this talk, I will highlight my
group’s efforts to develop a cheap but reliable platform to detect pathogens in clinical
samples and also our efforts to develop small non-toxic molecules, which could render
pathogenic bacteria less virulent or less likely to form biofilms. These potential drugs are
expected to put less pressure on bacteria to evolve resistance genes.
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Keynote 3:
Disability in Ghana Today: Public Education is Key
Professor Kofi Sarpong-Boachie
Today in Ghana many disabled individuals, children and adults alike, live their lives
under a cloud of stigma, scorned by their families and the larger society. While Ghana is
a signatory to international agreements and laws exist protecting the disabled, these
efforts are mostly ornamental. Surprisingly, the Persons with Disability Act of 2006 fails
even to provide a definition of disability or describe who qualifies as a disabled person.
According to official estimates, 3% of the population has some disability, but this figure
seriously underestimates the prevalence. People prefer to suffer in silence than admit to
being disabled. While every region in Ghana has a government-sponsored Disabled
Persons Rehabilitation Centre, their official budgets are too small to treat even a fraction
of those in need. My talk will focus on two major types of disability, hidden disabilities,
such as dyslexia and ADHD, and serious mental illness. The reason for the selection of
these two categories is how they intersect with traditional beliefs and perceptions. Local
beliefs about disability are not generic, but depend intimately on the nature of the
disability. The less modern science understands about the biological causation of the
problem, e.g., neurological deficits or diseases, the more likely it is to be ascribed to the
“the work of the devil” or witchcraft. This unfortunate attribution results in failure to seek
any treatment even when very successful therapies do exist. I will also discuss the
policy environment and current laws relating to the disabled, as well as the role of
religious communities and NGOs. Historically, they have been both part of the problem,
as well as part of the solution. The way forward involves serious and committed
outreach to all sectors of the general public. Education is absolutely key in the creation
of an inclusive society where all individuals can achieve their full potential.
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Abstracts for Oral Presentations
Monday, 29 July 2013 – Wednesday 31 July 2013
In order of Presentation

University of Cape Coast

26

GhanaBiomed 2013

Communicating Health and Science for a Better Africa

[1] The evaluation of a new device, Breastlight, for use as an adjunct to breast
self examination and breast awareness in Ghana
D.J. Watmough1, F.N. Ghartey jnr2, M.T. Frempong3
1

Highland Innovation Centre, Scotland; 2Department of Chemical Pathology, UCCSMS;
3
Department of Molecular Medicine, KNUST.
Email: fghartey@uccsms.edu.gh
Introduction. An optically based device, the Breastlight, has been developed as an
adjunct to self examination and breast awareness. The device was evaluated among
women with breast symptoms or suspected symptoms prior to and after referral for Xray mammographic examination and biopsy.
Methods. A total of 6085 well women were examined clinically for breast symptoms. Of
these 475 were found to have symptoms or suspected symptoms and using the breast
light, 49 women had confirmed breast cancer, 379 had benign breast disease and 47
were cleared of breast disease. The Breastlight was used in the dark to examine
visually by placing against the inferior surface of the breast and the lowest light intensity
[4 settings] selected consistent with sufficient light reaching the superior aspect of that
breast. A normal breast has roughly uniform brightness with superficial blood vessels
being delineated. Each breast was examined and any dark areas noted especially
where the contralateral breast demonstrated asymmetry. Finding of a dark area was
taken as a positive indicator of incipient disease. Photographs were captured using a
Nikon D 70 camera.
Results. The Breastlight was able to confirm 47 [96%] of the 49 cases which had been
clinically confirmed using mammography and fine needle aspiration cytology. In all the
above 47 cases, the women themselves were able to see the ' shadow ' associated with
the lesion. Among 60 cases of benign disease examined using the Breastlight, 40
[67%] showed the characteristic shadow or other indication of abnormality.
Conclusions Breastlight was devised for home use in conjunction with breast self
examination or breast awareness. After using the device on a relatively large number of
women with clinically detected or suspected breast symptoms, we achieved a success
rate of 96% in cancer detection. These results show that the simple device can serve as
a useful adjunct for breast screening as well and will recommend it for use in health
facilities in Ghana especially in rural settings where expensive screening equipment are
unavailable.
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[2] A novel therapeutic approach to treat acute lung injury in sickle disease
Ghosh S, Jackson K, Chappa P, Tan F, Archer D and Ofori-Acquah SF
Aflac Cancer and Blood Disorders Center, Department of Pediatrics, Emory University
School of Medicine, Atlanta, GA
Email: soforia@emory.edu
Acute lung injury (ALI) is a major cause of morbidity and the leading cause of mortality
in individuals who have sickle cell disease (SCD). Despite decades of research the
cause of ALI in SCD has not been defined. This knowledge gap posses a major barrier
to progress in developing treatments for SCD-ALI. We have recently recapitulated, for
the first time, the three major diagnostic features of SCD-ALI in transgenic mice. In the
current study, we investigated the mechanism of lung injury in our model. Gravimetric
analysis revealed edema as a major component of the lung injury in our model.
However, we found no evidence of leukocyte infiltration. On the contrary, the lungs of
septic mice contained 10-fold more granulocytes. These data were corroborated by the
lack of a cytokine storm in the lungs of the SCD mice with ALI. We therefore
hypothesized that the injury in SCD-ALI is due to a direct effect of hemin on the vascular
wall and not on leukocytes. To test this hypothesis, bone marrow chimeric SCD mice
lacking TLR4 expression in non-hematopoietic cells and controls expressing TLR4 in all
cells were generated. Chimeric SCD mice lacking non-hematopoietic TLR4 did not
develop ALI while controls expressing TLR4 in all cell types did develop ALI. These
results provide compelling new data supporting a theme of ACS pathogenesis, in which
an inflammatory reaction to extracellular hemin by the non-hematopoietic vascular
compartment, likely the endothelium, plays a central role. These data highlight
sequestration of extracellular hemin as a potential therapy for SCD-ALI. Preliminary
studies show that this approach is efficacious in preventing respiratory distress and
sudden death in SCD mice with early onset of ALI. Our studies are the first to decipher a
mechanism that explains why ALI develops in SCD. In addition, we provide proof of
principle for a new therapy to prevent and treat this condition, and thereby reduce
mortality in SCD.
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[3] Consumption of Meat Smoked with Scrap Rubber Tires in Africa: Toxicological
and Public Health Implications
Evans Afriyie-Gyawu, PhD, MPH1; Ahmed Adu-Oppong, PhD, MBA, MHA2; and
Padmini
Shankar, PhD, MSc., RD, LD2
1

JPH College of Public Health, Georgia Southern University, Statesboro, Georgia, USA;
School of Medical Sciences, University of Cape Coast, Cape Coast, Ghana; and
3
College of Health and Human Sciences, Georgia Southern University, Statesboro, GA,
USA
2

Email: evansafriyiegyawu@georgiasouthern.edu
Many slaughterhouses or “abattoirs” in some developing countries (such as Ghana and
Nigeria) are known to frequently use open fires, set with scraps of automobile tires, to
singe the fur of slaughtered goats, sheep, cows, etc. intended for human consumption.
According to a veterinarian who inspects the slaughtering process and ensures the
carcasses are “free” from diseases, this has been a common practice for well over 50
yr. This is a huge potential health risk because automobile tires are made of various
hazardous chemicals and materials that, when released into the environment under
ambient conditions (e.g., open fire burning), can contaminate the meat and the
environment. A report obtained via the U.S. Environmental Protection Agency
delineates that chemicals emitted through open tire burning include carbon monoxide,
sulfur oxides, nitrogen oxides, particulate matter – such as volatile organic compounds
(e.g., benzene), dioxins, polycyclic aromatic hydrocarbons (PAHs, e.g., benzo-apyrene),
polychlorinated biphenyls (PCBs), and heavy/toxic metals/metalloids (e.g., arsenic,
mercury, cadmium, chromium, etc.). Human exposures to these chemicals occur
through ingestion (e.g., meat and meat products smoked with scrap rubber tires) and
inhalation (indoor and outdoor air polluted with the tire-fire smoke). Thus, the
toxicological and public health impact of this practice on the slaughterhouse operators,
consuming public, individuals living in close proximity to the slaughterhouses, and the
entire ecosystem cannot be overemphasized. The main objectives are to discuss the: 1)
chemicals generally present in rubber tires, 2) pollutants emitted via scrap rubber tire
burning, 3) types and levels of contaminants in the tire-smoked meat, and 4) potential
toxicological and public health implications associated with using scrap rubber tires for
smoking meat and other foodstuffs. We also highlight our current research activities in
Ghana, West Africa, related to this practice, as well as some preliminary findings.
Finally, it is anticipated that this presentation will heighten awareness of this practice as
a potential health risk particularly in developing countries, and stimulate further scientific
investigations into this food and environment-related issue.
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[4] OPPORTUNISTIC PARASITES THAT INFECT HIV PATIENTS IN THE CAPE
COAST METROPOLIS
K.Y. Opoku1, J.N Boampong1, I. Ayi2, G1. Kwakye-Nuako1, D. Obiri-Yeboah3, K.K.
Asare1, Afoakwa, R. 1, D.O.M Bonsu1, G. Kyei1
1

Department of Biomedical and Forensic Sciences, University of Cape Coast, Cape
Coast; 2Noguchi Memorial Institute for Medical Research, Accra; 3Medical School,
University of Cape Coast, Cape Coast
Email: kyeboah95@yahoo.com
INTRODUCTION
Persistent diarrhoea and small bowel enteropathy are important features of HIV
infection. At least 80% of cases of persistent diarrhoea in patients with HIV/AIDS can
be attributed to a specific enteropathogen. The coccidian parasites Cryptosporidium
parvum, Isospora belli, Cyclospora sp. and the Microsporidia sp. account for at least
50% of cases of persistent diarrhoea in the industrialised and developing world with
major contributions from Mycobacteriun avium complex, other bacteria and
cytomegalovirus. Data on opportunistic parasitic infection in HIV/AIDS patients in the
country is very minimal even if it exists for which the Cape Coast Metropolis is not an
exception, hence the need for this research.
METHODS: Stool specimens from HIV Positive individuals were subjected to
microscopic examination using wet mount, formalin-ethyl acetate sedimentation and
Modified Ziehl-Neelsen acid fast staining method and Polymerase Chain Reaction
(PCR). Data on the risk of exposure to these parasites were assessed by the use of
questionnaires and CD4+ cell count data taken from patient’s folder or medical records.
RESULTS: The overall prevalence of opportunistic parasites in HIV patients with
diarrhoea was 32%, 46%, 16% and 0% for Cyclospora,Cryptosporidium, Microsporidium
and Isospora sp. respectively. There was also a significant association between the
source of drinking water and the prevalence of Cyclospora and Cryptosporidium spp.
(χ2=14.931 and 13.528 respectively, P= 0.001). Microsporidium prevalence on the other
hand had a strong association with hand washing with soap (χ2=0.308, P= 0.020).
There was a trend of negative correlation between CD4+ counts and the number of
opportunistic parasites present (Pearson correlation= -0.511).
CONCLUSIONS: There is high prevalence of opportunistic parasites associated with
diarrhoea in the Cape Coast Metropolis. Hence prompt diagnosis of parasitic infections,
especially intestinal parasitic infections, among HIV-infected persons is advocated.
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[5] Competitive establishment between Schistosoma haematobium and S.
mansoni in an endemic schistosomiasis community
W. K. Anyan1, S. D. Abonie2, Y. Aryeetey1, D. Osabutey1, P. Hanington3, D. Boakye1
1

Dept. of Parasitology, NMIMR, U. of Ghana, Legon, Accra; 2Dept. of Animal Biology &
Conservation Science, U. of Ghana, Legon, Accra; 3Public Health Sciences, School of
Public Health, University of Alberta. Canada
E–mail: WAnyan@noguchi.mimcom.org

Schistosoma haematobium and S. mansoni are equally of medical importance globally,
but belong to two separate groups of schistosomes species, therefore hardly considered
for possible hybridization in nature even though they happen to be sympatric and both
schistosome species potentially utilizes humans as their host. In situations of coexistence, competition for establishment and competitive mating interactions with each
other could have implication in excluding partially or totally the distribution of one of
them in the area, and subsequently leading to replacement by the dominant species.
Earlier studies have shown high prevalence of S. haematobium over S.mansoni in most
schistosomiasis endemic communities, but in recent times the increasing level of S.
mansoni infection in most schistosomiasis endemic community is becoming a cause for
concern. The present study investigated schistosomiasis infection in a locality with coinfection of the two species. It was demonstrated that the two infections are persistent
and S. mansoni was highly prevalent and also more urogenital schistosomiasis
presented S. mansoni eggs as against a few intestinal schistosomiasis that presented
S. haematobium eggs which suggest gradual takeover by S. mansoni with time. More
importantly further studies is needed to ascertain the inability for hybridization as well as
the epidemiological consequences in the areas where both species are sympatric.
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[6] Sero-Epidemiology of Toxocara canis Infection in Children Attending Four
Selected Health Facilities in the Central Region of Ghana
G. Kyei1, P.K. Turkson,2 I. Ayi3, J.N. Boampong1
1

Dept. of Human Biology, UCC, Cape Coast, 2Sch. of Agric. UCC, Cape Coast,
3
Noguchi Memorial Inst. for Medical Research, UG, Legon.
E-mail: gordonkyei@rocketmail.com
Seroprevalence of Toxocara canis infection among children attending four selected
health facilities in the Central Region of Ghana was determined by detecting serum IgG
(1:50 titre) using TcES antigen based ELISA. Test of agreement between a Toxocara
Check rapid test and TcES antigen based ELISA was also checked. A short
questionnaire to assess risk factors was designed to obtain data concerning subjects’
such as age, sex, educational level, place of residence, habits of fruits, vegetable and
hands washing before eating, pet (dogs or cats) keeping, history of playing with soil and
pets and history of anthelmintic taking in at most the last three months. Information on
whether the subjects have had symptoms such as coughing, fever, body rashes,
vomiting, stomach discomfort, nausea, red eye, etc were also obtained. The overall
seroprevalence was 53.5% (303 of 566). Age, educational background and place of
residence seemed to be associated with positive serology (p values < 0.05). Children
who had history of playing with soil (χ2= 9.03, p < 0.05) pet keeping (χ2 = 14.77, p <
0.05) and not washing of hands with soap before eating (χ2 = 5.817, p < 0.05) were
associated with infection of T. canis than those without such histories. There was
significantly substantial agreement between Toxocara Check rapid test and (TcES)
antigen based ELISA test (Kappa statistic = 0.70) and could be used for initial screening
for Toxocariasis in Ghana. Seroprevalence of T. canis infection was high among studied
children. It was recommended that children should be educated to desist from risk
factors such as playing with soil, and pets and be encouraged to ensure proper
personal hygiene. More population-based studies among school children should be
conducted in the region and other parts of the country to get the epidemiological trend
of Toxocariasis in Ghana.

University of Cape Coast

33

GhanaBiomed 2013

Communicating Health and Science for a Better Africa

[7] Agenesis of Palmaris longus muscle among Ghanaians in Cape Coast
Metropolis
B. Aboagye1, E. Amofa1, J. Ahenkorah2
1

Department of Human Biology, School of Biological Sciences, U of Cape Coast;
Department of Anatomy, U of Ghana Medical School, College of Health Sciences,
Korle Bu, Accra

2

Email: baboagye@ucc.edu.gh
Background: Easy surgical accessibility of Palmaris Longus tendon makes it very
useful in tendon graft procedures by cosmetic and reconstructive surgeons. Since its
agenesis shows a strong racial variation, this study sought to determine the prevalence
of the tendon among the Ghanaian population.
Method: Standard Schaeffer’s test and four other tests were used to examine the
tendon percutaneously in 1000 Ghanaians comprising 500 males and 500 females aged
18-30 years.
Results: Palmaris longus tendon was absent unilaterally in 12 (1.2%) and bilaterally in
6 (0.6%) making a total of 18 (1.8%) of the participants. Total prevalence of agenesis in
males was 2.0% (0.4% bilateral; 0.6% left unilateral and 1.0 right unilateral) while in the
females total agenesis was 1.6% (0.8% bilateral; 0.8 left unilateral). A total of 0.4% (all
males) of the participants had bifid tendon in right hand.
Conclusion: There is high prevalence of Palmaris longus tendon among the Ghanaian
populations and the occurrence V-shaped tendon provides hope for effective correction
of oral and eyelid palsy.
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[8] DETECTION AND CHARACTERIZATION OF PLASMODIUM ANTIGENS IN THE
URINE OF MALARIA PATIENTS
J.B. Danquah1, U.S. Markakpo2, K.A. Kusi3, K. Gbewonyo1, W.S.K Gbewonyo1, L.
Mosi1, K. Bosompem3
1

Biochemistry, Cell and Molecular Biology Dept. Univ. of Ghana, Legon, Accra; 2School
of Public Health, Biological Science, Environmental and Occupational Health Dept.
Univ. of Ghana, Legon, Accra; 3Noguchi Memorial Institute for Medical Research, Univ.
of Ghana, Legon, Accra
E-mail: jonydan4@yahoo.com

Plasmodium antigens have been demonstrated to filter into urine of malaria patients, yet
there is no confirmation on the specific identities of these antigens in urine. The study
attempted to detect the presence of Plasmodium falciparum histidine rich protein II
(pfHRPII), Plasmodium aldolase (pAld) and Plasmodium Lactate dehydrogenase
(pLDH) antigens were targeted in the urine of participants as lead markers of malaria
parasite infection using mRDTs (malaria rapid diagnostic test kits) based on the three
antigens. This was done in a bid to provide biochemical basis for the development of
urine-based rapid malaria diagnostic test that target these markers in the urine of
infected individuals. Ethanol, acetone and ammonium sulphate precipitation, SDSPAGE and Sequence alignment of known variants were used as a way to characterize
urine markers of malaria infection. Similar amounts of crude urine proteins were
precipitated using the three precipitating agents. PfHRPII-based mRDT test was
positive in 13 out of 47 participants sampled while those based on pLDH and pAld did
not show any positives. PfHRPII may be the known predominant malaria antigen in
urine. Upon separation by SDS-PAGE, 7 bands were seen in urine profiles of 6 malaria
positive participants. Out of the 7, bands of molecular weight 40.9 kDa and 26.5 kDa
were seen to be common in all 6 malaria positive participants. The identities of these
bands could however not be confirmed. Sequence alignment shows that pfHRPII
variants indeed contain various conserved regions. Of the three malaria antigens,
pfHRPII together with the two hypothetical proteins identified seems likely for urinebased mRDT development. These proteins may be important makers of malaria
infection and should thus be exploited for the design of a urine-based rapid malaria
diagnostic test kit.

University of Cape Coast

35

GhanaBiomed 2013

Communicating Health and Science for a Better Africa

[9] Design of an Optical Biosensor for Malarial Diagnosis
Eshun Esther1, B.S.Srinivasan2 and E. D.Archibald 3
1

Department of Biomedical Engineering, All Nations University College; 2Department of
Biomedical Engineering, University of Ghana; 3Department of Biomedical Engineering,
All Nations University College
Email: bssrinivasan@ug.edu.gh
The development of malaria biosensor to detect antigen/antibody reaction and it
severity. This task was accomplished through producing a bio-recognition element,
which could be able to bind to the unique parasite. The detection zone was set up on
nitrocellulose membrane inserted in the middle of the measuring device .the intensity of
color band on nitrocellulose is proportional the amount of parasite on the patient blood
sample. The measuring device was based on a change in intensity of band color across
the Light emitting diode and Light dependent resistor. After the reaction, the output
voltage that came out of the sensor was amplified to the desired voltage and sent to the
input of the signal processing circuit to show the severity of the parasite. Five LEDs
were used to indicate whether the amount of parasite was low, medium or high.
Presently, the misdiagnosis of malaria costs the healthcare industry sums of money
annually. A reliable method for accurately diagnosing patient with malaria would
alleviate much of this financial burden and will reduce the mortality rate of people
suffering from malaria. If this biosensor is designed and built into a simple but effective
device that can be employed in clinics and major hospitals all over the country and in
Africa at large, it could result in an increase in the efficiency and quality of healthcare
system in general.
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[10] DESIGN OF A FETAL HEART RATE MONITOR FOR HOME USE
E. G. Korsah, S. Balapangu, S. Tetteh, B. O. Asimeng, J. K. Kutor
Department of Biomedical Engineering, Faculty of Engineering Science, University of
Ghana, Legon-Accra
Email: gyapongkorsah@gmail.com, jkutor@ug.edu.gh
Monitoring of the fetal heart rate is an inevitable antenatal activity that plays a major role
in assessing the well-being of the fetus during pregnancy period. However, in an underresourced setting like Ghana, it is sometimes difficult for pregnant mothers to go for
these routine antenatal check-ups. This is not mainly due to the high cost of antenatal
care but the cost of transportation to and from the hospital. Research has shown that
among the several devices used, Doppler ultrasound fetal heart rate monitors are
recommended but only 1 % of these devices worldwide are available in low income
countries because it is expensive to acquire. Also it produces long term effects. It is
also currently observed that there are no self-monitoring devices in Ghana. This project
focuses on the design of an affordable fetal heart rate monitoring device for home use
without the use of Doppler technology. The device can record the heart beat of the fetus
via a stereo jack. Recorded sound can be saved as a wave file and processed using
MATLAB’s signal processing techniques as well as spectrum analysis to produce a well
defined waveform from which the heart rate can be obtained. The device was tested on
some pregnant women in their homes and the results indicate that it can be used for
long term home based monitoring applications as well as reducing antenatal and
transportation costs of pregnant women.
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[11] Design of a Device to Measure the Quantity of Albumin in Urine, an Aid in the
Early Diagnosis of Renal Failure
E. Offei, B. Srinivasan, B.O. Asimeng, S. Tetteh, J. K. Kutor
Department of Biomedical Engineering, University of Ghana, Legon
E-mail: offeiemmanuel24@yahoo.com, jkutor@ug.edu.gh
Renal failure is a medical condition characterized by the kidney’s inability to remove
waste substances produced from the body’s metabolism.
There are a number of
underlying causes; genetic factors, high blood pressure, drug abuse etc. Albumins
(about 60% of plasma proteins) are among the class of plasma proteins that are present
in the urine when one has renal failure. Ideally, by their large molecular size, they
should be present in only trace amounts in urine, but by the atrophy caused to the filter
mechanism of the kidneys during the disease condition, they seep their way into the
urine and in large amounts. The project serves to present an electrochemical method to
be able to determine the quantity of the albumins in urine. The albumins in the urine first
get hydrolysed by a proteinase k enzyme, and then the free amino acids generated get
oxidized by another enzyme, L-amino acid oxidase. The oxido-reductive process that
occurs even by the application of a copper electrode, feeds a signal into a circuitry for
signal processing and consequent display of the quantity of albumin. This project
however, seeks to plot a standard curve of the concentrations of the albumin sample
against the voltage read from the circuitry so as to get a mathematical model for the
design The project objective when achieved would serve to give an early call for
medical treatment once the albumin level exceeds 23 mg/ml, so a chronic phase of the
disease is not assumed which could be very threatening.
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[12] Design of an Android Mobile Phone Application That Shows Medical Services
of Some Hospitals In Ghana
I.K. Cudjoe, S. Tetteh, B.O. Asimeng, B. S. Srinivasan, J.K. Kutor
Department of Biomedical Engineering, Faculty of Engineering Sciences, University of
Ghana, Legon-Accra, Ghana
Email: ikwesijoe@gmail.com, jkutor@ug.edu.gh
Information is very relevant in our health care especially between patients and
a health facility. It will be very convenient if individuals could have a form
of medical service directory of any kind especially on a mobile device.
This is possible in this era of smartphones and the emergence of very
user--‐friendly operating systems for our devices. Android, IOS, Symbian,
Java and Windows are very competitive in the development of applications
for smartphones. However android is fast growing and is getting popular in
Ghana. In order to take advantage of this opportunity of using the android
development for writing applications, the concept of designing a program to
help individuals find medical services in our hospitals in Ghana became
relevant. The reasons became clear after conducting a survey using
questionnaires, which asked individuals about their use of android devices,
frequency of hospital visit, criteria for selecting a hospital, if they had any
source of information about hospital services in Ghana. Research also
showed that, it was not easy finding such information on the Internet and
from experiences of individuals; there was a need to do this mobile
application. Following the engineering process of designing, some work has
been done on three major hospitals in Accra. The outcome of this mobile
application seeks to address the problem faced by individuals to find a
suitable medical facility. This will tend to reduce queues at hospitals, reduce
the over burden of facilities in our major hospitals and will create
competition in other facilities to upgrade their medical services.
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[13] Modeling of temperature profile during hyperthermia treatment with
implantable medical devices
K. Kan-Dapaah1,2 and W.0. Soboyejo 1,3
1

Dept. of Material Science and Eng., AUST, Abuja; 2Dept. of Biomedical Eng., U. of
Ghana, East Legon, Accra; 3PRISM, Princeton University, NJ, USA.

E-mail: kkan-dapaah@ug.edu.gh
Conventional hyperthermia is limited by inadequate rise in temperature and non-uniform
temperature distribution in the target area leading to side effects that can be detrimental
to human beings. Implantable biomedical devices (IBDs) consisting of a biocompatible
polymer shell with an embedded heat source have the potential to increase the efficacy
of cancer therapy by overcoming several limitations of conventional hyperthermia.
Although, in-vitro cell experiments have shown promising results, moving to in-vivo
experiments requires an understanding of the three-dimensional (3D) temperature
distribution in biological media. Based on a coupled three-dimensional electro-thermal
finite element model, we studied the amount of heat dissipated by the device and its
potential to achieve hyperthermia. We addressed the heat generated by a device design
with polymer shell dimensions of 1 x 1 x 0.2 cm and an electrically resistive copper layer
(heater) with dimensions: width of 200 µm, spacing = 400 µm and thickness = 1 µm. We
matched the model data against experimental data and found good agreement.
Interstitial heating of fat tissue with incorporated tumour by the device for copper and
gold heaters was also modelled to estimate heater dimensions and corresponding
applied voltage required to heat tumours to hyperthermia temperatures. An increase in
cross-sectional area of heater implies decreased applied voltage requirements for both
heater types; however, the gold heater has higher voltage requirements than copper
heater. The presented numerical analysis of the biomedical implant is a first step
towards the customization and optimization of the device parameters for in-vivo
hyperthermia studies.
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[14] IDENTIFICATION OF COMPOUNDS WITH TRYPANOCIDAL ACTIVITY
AGAINST T. brucei FROM SELECTED GHANAIAN MEDICINAL PLANTS USING
HIGH-THROUGHPUT IN VITRO SYSTEM
K. D. Kwofie1, M. Suzuki1, 2, N. O. Ammah1, K. K. Frempong1, W. K. Anyan1,
I. Ayi1, A. K. Nyarko1, K. Koram1, N. Ohta2 and D. A. Boakye1
1

Parasitology Department, Noguchi Memorial Institute for Medical Research, University
of Ghana, Legon, Accra, Ghana; 2Department of Environmental Parasitology, Tokyo
Medical and Dental University, Tokyo, Japan
Email: mikkvip@tmd.ac.jp

Human African Trypanosomiasis (HAT) is a devastating zoonotic disease in Africa.
Available drugs are characterized with unpleasant limitations. This has necessitated the
development of alternative drugs for trypanosomiasis. Ghana has a long history in the
use of traditional medicines which have not been scientifically evaluated. This is needed
to establish any new chemotherapy for trypanosomiasis. Our aim was to identify
compounds with trypanocidal activity among selected Ghanaian medicinal plants (GMP)
using a high-throughput in vitro screening system. Crude extracts from selected GMP
were screened for trypanocidal activity against bloodstream forms of T. brucei (GUTat
3.1) using a 3-step in vitro system: 1) Alamar blue® assay to detect the effect on
parasite viability, 2) FACS analysis to investigate induction of apoptosis and/or cell cycle
alteration and 3) immunohistochemistry to detect any morphological and marker
expression changes in parasites. Bioassay–guided fractionation and purification were
done on active crude extracts. Out of 113 crude extracts screened, 8 showed very high
trypanocidal activity. Further screening of those candidates’ fractions in different
solvents revealed that the chloroform fractions have high trypanocidal activities.
Screening of 5 purified compounds from one chloroform fraction, CVP005BC, led to the
identification of 4 active compounds including 2 novel ones. FACS analysis confirmed
one of the novel compounds to induce apoptosis as well as alteration of G2/M phase.
Immunohistochemistry studies showed round shaped parasites with fragmented nuclei
and no flagella. Identified active compounds are being screened for efficacy and safety
through in vivo studies.
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[15] AN OBSERVATIONAL CLINICAL STUDY ON THE EFFECTIVENESS OF THE
AQUEOUS

LEAF

EXTRACT

OF

LIPPIA

MULTIFLORA

(MOLD)

AS

AN

ANTIHYPERTENSIVE AGENT
K.P. Thomford, A.K. Amoh-Barimah, K. Attuah, A.A Appiah, D.A Edoh
Centre for Scientific Research into Plant Medicine, Mampong-Akwapem, Ghana
Email: kpthomford@hotmail.com
Hypertension is an issue of public health concern due to its impact on society hence the
need to find new treatment options. The leaves of Lippia multiflora (Mold) has
traditionally been used in the management of hypertension and stress for more than
four decades in Ghana. This study reports on an observational clinical study conducted
using twenty-eight (28) hypertensive patients visiting the clinic of the Centre for
Scientific Research into Plant Medicine (CSRPM). Participants were asked to prepare
an infusion of L. multiflora by boiling 30 g of the plant material in 250 mls of water for
four minutes and then filter. The treatment was administered twice daily for four (4)
weeks. Results showed a significant decline in both systolic blood pressure (SBP) and
diastolic blood pressure (DBP) over the period with the difference in mean SBP of 11.6
mmHg (p value 0.002**; CI - 2.13 to - 21.80) and that of the mean DBP recording a 6.43
mmHg (p value 0.015*; CI - 1.34 to - 11.51) decline from the baseline. The aqueous leaf
extract of Lippia multiflora thus holds some prospects for use as an anti-hypertensive
agent.
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[16] STUDIES ON THE ANTI-VIRAL COMPOUNDS FROM SELECTED GHANAIAN
MEDICINAL PLANTS
Angela Frimpong1 Keren Minta-Asare1, Jacob Barnor1, Shin Uota2, Takanori Hori2,
James Brandful1, William Ampofo1, John Odoom1, Jerry Ndzinu1 and Shoji Yamaoka2
1

Noguchi Memorial Institute for Medical Research; 2Tokyo Medical and Dental

University
Email: mikkvip@tmd.ac.jp
INTRODUCTION: Acquired immunodeficiency syndrome (AIDS) caused by infection
with human immunodeficiency virus type 1 (HIV-1) is now a manageable chronic
infection with the use of anti-retroviral therapy (ART). However a functional HIV-1 cure
has yet to be obtained due to the virus being able to establish a reservoir of latently
infected cells. These infected cells contain integrated provirus that is replicationcompetent but transcriptionally silent and their reactivation serves as a major source of
viral rebound upon treatment failure. There have been several approaches in attempting
to reactivate and deplete HIV-1 latent reservoir clinically and these efforts aim to
reactivate latently infected cells so as to render them susceptible to viral cytopathic
effects, antiviral immune response or other means of targeted cell killing. One of the
aims of this study therefore is to screen herbal extracts from some selected Ghanaian
medicinal plants for their ability to induce expression of the provirus in latently HIV-1infected cells.
METHOD: Jurkat cells chronically infected with a laboratory strain of the HIV-1 virus
which bears Firefly luciferase gene were transduced to express Renilla luciferase gene
for simultaneous dual reporter gene expression. To mimic treatment response in the
latent infection stage of HIV, the chronically infected cells were challenged with varied
concentrations of herbal extracts from Ghanaian medicinal plants. After 24 hours of
incubation at 37oC, the efficacies of the herbal extracts and PMA as control on the
chronically infected cells were indirectly measured by the ratiometric calculation
obtained for levels of expressed Renilla and Firefly luciferase genes in the cells.
RESULTS: In the chronic infection assay system, ratiometric values of the herbal
extracts comparable to that of PMA is an indication of stimulation of HIV replication in
chronically infected cells. As such these herbal extracts are considered to be effective
stimulants. Ten potentially positive crude extracts for induction of provirus expression
have been obtained but screening is still ongoing for other herbal extracts.
CONCLUSION: The results obtained so far demonstrate that there are crude extracts
that show promising activity on chronically HIV-infected Jurkat cells. Further work will be
done on the herbal extracts for further screening.
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[17] Scientific Innovation and its Protection in Ghana: Perspectives from KNUST
Derrick Afful, Andrew S. Defor and Karen A. Duca
Department of Biochemistry and Biotechnology, KNUST, Kumasi
E-mail: derrickafful@gmail.com
Scientific innovation (SI) in academic research centres throughout the world has
increased substantially over the past decades. The protection and commercialization of
novel products, processes and ideas through the use of patents and copyrights has
rewarded the creativity of scientists in the developed countries and provided much
needed revenue to universities. This trend is, however, not yet evident in Africa and we
hypothesized that the level of awareness about how to protect innovation and/or the
need or advantages in doing so might be low. We assessed understanding about
protecting scientific discovery and technological innovation in a phenomenological
survey among lecturers and students at the Kwame Nkrumah University of Science and
Technology (KNUST) by means of a structured questionnaire. Two separate studies
were conducted, one in 2008 and one in 2012. The first included 200 respondents,
comprising 20 lecturers and 180 undergraduate students, all from the then Faculty of
Biosciences, whereas the second group included 203 respondents, comprising 105
lecturers and 98 postgraduate students drawn from three colleges: College of Science
(CoS), College of Health Sciences (CoHS) and the College of Engineering (CoE).
Overall, both studies revealed a good general awareness about intellectual property and
scientific innovation. A majority of respondents had adequate knowledge about the
nature of scientific innovation (66% in Study 1 and 95% in Study 2). However, there
were differences in knowledge about the mechanisms of protection for SI, as well as
knowledge about patents. In Study 1, 41% of respondents showed adequate
knowledge in this regard as compared to 67% in Study 2. In neither study did
respondents know how to go about filing a patent in Ghana or elsewhere. A large
majority also noted that there was a general lack of urgency about the need to protect
SI in the university (84% in Study 1 and 94% in Study 2). Moreover, SI in the three
colleges was perceived to be lacking, as none of the respondents in either study could
identify a potential patentable innovation in his/her department. Differences in
responses were attributed to the different populations polled in each study (Study 1
contained 90% undergraduates vs. only lecturers and post-graduates in Study 2).
However, increasing awareness about SI and IP from 2008 to 2012 cannot be ruled out.
As of December 2012, KNUST still had no office to assist staff in protecting IP and no
formal policy about such protection.
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[19] HIGH PREVALENCE OF PLASMODIUM FALCIPARUM DRUG RESISTANT
MARKERS IN GHANA THREATENS THE CONTINUOUS USE OF ARTEMISININBASE COMBINATION THERAPY (ACT)
Richmond Afoakwah1, Johnson N. Boampong1, Alexander Egyir-Yawson2, Ekene K.
Nwaefuna2, Orish N. Verner3, Kwame K. Asare1
1

Department of Biomedical and Forensic Sciences, University of Cape Coast, Cape
Coast Ghana; 2 Vector Genetics Laboratory, Ghana Atomic Energy Commission, Accra,
Ghana; 3Department of Internal Medicine, Effia-Nkwanta Regional Hospital, SekondiTakoradi, Ghana
Email: aforich2007@yahoo.co.uk
Resistance to the artemisinins has been reported in less than a decade after their global
deployment. The molecular markers for artemisinin resistance, however, have not been
clearly characterized. The aim of this study is to determine and describe the genetic
polymorphisms of the Pfcrt, Pfmdr1, and PfATPase6 genes as associated to artemisinin
resistance. A total of 1,318 subjects were recruited for the study. A 12.75% prevalence
of malaria was recorded. Malaria transmission was not found to be seasonal. PCRRFLP was employed to analyze mutations at codon positions 76 of the Pfcrt gene as
well as positions 86 and 184 of the Pfmdr1 gene which have been associated with
artemisinin resistance. These mutations were found in very high prevalence among 246
cases of 1,318 subjects recruited for the study. Mutations in the PfATPase6 gene were
analyzed by PCR-RFLP and Sequencing. The SNPs of PfATPase6 gene that are said
to confer resistance to artemisinins were not found in this study, like in many others,
suggesting a growing irrelevance of the PfATPase6 gene as a marker for artemisinin
resistance. Two novel SNPs in the PfATPase6 gene were, however, discovered
confirming the highly diverse nature of this gene. With the current artemisinin drug
pressure and the observed high prevalence of SNPs associated with artemisinin
resistance, it is only a matter of time for a stable drug resistance to be recorded in
Ghana. A national programme to monitor the development of resistance to artemisinin
is, thus, crucially needed.
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[20] Changing the Ghanaian Economy: The Need for High Quality Research
Akwasi Anyanful
Department of Medical Biochemistry, School of Medical Sciences, University of Cape
Coast
Email: aanyanf@gmail.com
Research either creates new knowledge or uses existing knowledge in a new and
creative way to generate new concepts based on analyzing factual information, to
impact our decision making in resolving existing problems. It is therefore obvious that
the backbone of development in any country should be based on high quality research
and this research should essentially focus first on resolving issues within the country.
Research should then be collaboration between Government/Sponsor Institutions,
Policy makers, the Universities and other Research Institutes, Industries and
Researchers and research findings made available to be put to good use. This talk will
focus on the following areas. (i) How the lack of, or the inefficient collaborative system
that has led to the neglect of research in this country. (ii) How our complete dependence
of importation of every imaginable product, our impatience and temporary “fix it” attitude
has led to the lack of desire to patiently research into and propose meaningful proposals
to resolve our insurmountable problems. (iii), our general method of training which lacks
innovation, doesn’t stimulate critical thinking and the absence of reward or
encouragement for the few innovations coming out. The latter part of the talk will focus
on research findings by international agencies that Ghana can adopt to help with the
“Better Ghana” agenda. The talk will end with suggestions of research proposals
delegates can seriously consider. This will be a thought provoking talk that will hopefully
make us aware of our potentials and gear us into action.
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[21-Vendor] FATTY ACID BINDING PROTEIN (FABP) CARDIAC INFARCTION
RAPID TEST KIT
Georgina Quartey, CEO, Target Diagnostics, Ghana
Email: targetdiagnostic@yahoo.com
Heart diseases, including acute myocardial infarction (AMI) are the leading cause of
death all over the world. Among patients with heart disease, the number of cases of AMI
and angina pectoris has increased sharply in recent years. Cardiac disease was among
the top 10 causes of death in Ghana in 2010 and accounts for about 4% of the
proportional mortality rate. Acute myocardial infarction occurs when the coronary artery
is obstructed by blood clots and fails to supply blood to the heart. This obstruction
results in inadequate delivery of oxygen and nutrients, and consequently, damage or
even death to a portion of the heart muscle ensues rapidly. The normal function of heart
muscle requires high levels of O2, so even brief interruptions of blood flow can cause
tissue death. Several studies worldwide have shown that life-saving therapies are most
beneficial in the early course of AMI. Moreover, approximately 20% of the death occurs
before patients can reach an emergency room in hospitals for treatment. A new
diagnostic product, FABP (Fatty Acid Binding Protein) is a cardiac infarction Rapid
Diagnostic Test (RDT) Kit that meets the challenges of health care needs for the
diagnostic market. Target Diagnostics’ product is used for rapid detection of AMI in
suspected cases (pain and constriction in the chest area and difficulty in breathing). It is
suitable for hospitals, family doctors, rural/community health clinics as well as
emergency units such as ambulances, emergency wards, and rescue units. It is also
suitable for institutions such as cardiology departments and rehabilitation centers. This
product is based on the detection of heart-specific fatty acid-binding protein (h-FABP).
When the myocardium is damaged, h-FABP immediately leaks into the bloodstream,
causing rapid elevation in plasma concentrations of h-FABP within 2 hours of AMI. This
makes h-FABP a very powerful biochemical marker for early assessment of AMI. The
product is currently available in Ghana and interested parties may receive trial samples
following the talk.
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[22] THE ROLE OF miRNAs IN T CELL RESPONSE DURING ACUTE PULMONARY
TUBERCULOSIS
Afum-Adjei Awuah A.1, 2, Owusu-Dabo E.1, 2, Jacobsen M.3, 4
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Whereas a third of the world’s population is infected with mycobacterium tuberculosis
(mtb), there is still a lot to learn about the specific role of cellular immune system in
particular the role that is played by micro RNAs. This study investigated the potential
role of miRNAs in active tuberculosis patients before, during and after chemotherapy. A
total of 13 clinically confirmed TB patients and 11 household contacts were recruited
from two hospitals in Kumasi, Ghana (Komfo Anokye Teaching Hospital and KNUST
Hospital). PBMCs were isolated from whole blood after which CD4+ T cells were
isolated from PBMCs using the Imag system. MiRNAs were extracted from CD4+ T
cells and their differential expression quantified using qRT-PCR. We show for the first
time that 6 different miRNAs may be involved in the T cell response during acute
Pulmonary Tuberculosis. The miRNAs are miR-25(P value= 0.0069), miR-26a (P value=
0.0135), miR-99b (P value= 0.0048), miR-101 (P value= 0.0214), miR-146a (P value=
0.0069) and miR-150 (P value= 0.0216). MiR-29a was not significantly differentially
expressed between all 3 time points (P value=0.4835). It was however the only miRNA
to be under expressed and over expressed in the same cohort over the time periods
analysed. MiRNAs do play an important role in the T cell response to acute Pulmonary
Tuberculosis. Future studies need to be carried out with greater sample size to
determine the variability in response to miR-29a.
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[23] Amyloid-beta Isoforms’ Metabolic Differences and Diurnal Fluctuations in
Alzheimer’s Disease
Kwasi G. Mawuenyega, Vitaliy Ovod, Rachel Potter, Tom Kasten, Yafei Huang, Wendy
Sigurdson and Randall J. Bateman
Washington University School of Medicine; Knight Alzeimer’s Disease Research Center,
Saint Louis, Missouri, USA.
E-mail: mawuenyegak@wustl.edu
Amyloid-β isoforms in cerebrospinal fluid and plasma have been proposed as potential
biomarkers of Alzheimer’s disease. An in vivo metabolic labeling method has been used
to label participants in a clinic. In vivo labeled CSF was collected hourly from
participants enrolled in a 48 hour AD study, and spiked with external standards - 1.5 ng
of A1–38, 10 ng of A1–40 and 1 ng of A1–42. An immunopurification-based assay,
coupled with mass spectrometry enabled quantitative study of their protein metabolism
and diurnal fluctuation. Immortalized H4 APP695NL neuroglioma cells expressing
human Aβ were used to prepare 13C6-leucine-labeled Aβ calibration standards for
relative quantitation. For absolute quantitation, serial dilutions of Aβ isoforms 1-38, 1-40
and 1-42 were made into PBS with protease-free BSA added as a carrier protein. Aβ
isoforms were immunoprecipitated from samples and digested with a protease, Lys-N,
to generate fragments unique to each isoform. Data was acquired using TSQ Vantage
mass spectrometer, processed and exported to MS Excel for further analysis. Three of
the four peptides targeted for analysis were unique at the C-terminal of A1-38, A1-40
and A1-42. The fourth peptide was contributed by all three isoforms. This method was
used to measure the A isoform levels in AD versus control participants. Evaluation of
results showed a circadian fluctuation of A40 and A42 in younger, but not older
participants. Even though similar results were generated, there were several
advantages of measuring all the A isoforms in the same sample by mass spectrometry
rather than ELISA methods. Mass spectrometry provided a positive identification of the
A isoforms and no antibody developments were necessary. Measuring C-terminal
peptides unique to each isoforms also ensured that non-specific interaction with
antibody was eliminated. This information may lead to improved diagnostic testing and
more precise pharmacodynamics of proposed disease-modifying treatments.
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[24] The Role of Lipid Rafts, Integrin αVβ3, and c-SRC in the Regulation of A375
Human Melanoma Cancer Cell Migration
K. K. Ampah
Institute of Genetics and Cytology, NENU, Changchun, China
E-mail: dekhamal@yahoo.com
Lipid rafts are membrane microdomains that can stabilize to form larger platforms to
enhance signalling transduction. Integrins are located on the cell membrane acting as
cell surface adhesion receptor molecules. Within the cell are also a number of nonreceptor tyrosine kinases, example c-SRC that helps in sending signals from within the
cell to membrane receptor proteins. Also, these tyrosine kinases receive signals from
membrane receptor proteins into the cell. This form of outside-in and inside-out signal
transduction regulates various physiological processes including cell migration. Cancer
cells have been able to adopt this normal physiological process to their own advantage,
thus enabling them to grow and disseminate to distant sites. Using wound healing
assay, Transwell migration assay and specific siRNA targeting integrin β3, I have
provided evidence for the involvement of lipid rafts, c-SRC and integrin αVβ3 in
regulating A375 cell migration. Coimmunoprecitation and confocal immunofluorescence
assays studies reveal that lipid raft disruption does not affect the interaction of c-SRC
and integrin αVβ3. However, it was noticed that lipid raft disruption reduces the number
of focal adhesions indicating that lipid rafts may probably affect integrin αVβ3 clustering
thus affecting A375 cell migration. Furthermore, since lipid rafts did not affect the direct
interaction of the c-SRC and integrin αVβ3 suggests that lipid rafts and c-SRC may
independently regulate integrin αVβ3 to affect cell migration. The ability of these
components to mediate A375 cell migration provides a probable explanation for their
association with a variety of cancer disorders.
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[25] METHYLSULFONYLMETHANE (MSM) RESCUES α-SYNUCLEIN MEDIATED
TOXICITY IN YEAST
Thomas Kwaku Karikari1, Neill Horley2, and Bob Chaudhuri2
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Alpha-synuclein is implicated as a biomarker in Parkinson’s disease (PD) pathogenesis.
Amplification of the wild-type SNCA gene coding for the α-synuclein protein, and its
missense mutations cause PD, thus implying that over-expression of the SNCA gene as
well as its mutant expression are both capable of causing neurodegeneration. In this
study, integrated copies of the wild-type α-synuclein gene (SNCA) were expressed in a
yeast cellular system. Experiments showed that α-synuclein expression inhibits yeast
cell growth in a gene dose-dependent manner. Two copies of α-synuclein mediated
cytotoxicity led to death of 80% of galactose-induced cells, whilst one copy α-synuclein
expression resulted in death 50% cells dying. Unpublished observations indicate that
cell death is dependent on α-synuclein-mediated ROS production. It appears that this
observed dependence of α-synuclein-mediated toxicity on its expression levels in yeast
is similar to the gene dose-dependent onset of premature PD that had been hitherto
identified in humans. Subsequently, a rational screen of flavonoid antioxidant
compounds was conducted to identify compounds that would counteract the αsynuclein-induced ROS cytotoxicity. All compounds screened showed very similar
effectiveness in reversing the observed α-synuclein-mediated cytotoxicity. This unusual
observation prompted us to ask the question if the solvent in which the compounds
were dissolved, dimethyl sulfoxide (DMSO), could be exerting a possible enhancing
effect on the action of the compounds. Surprisingly, DMSO on its own showed a dosedependent cell-restorative effect on the α-synuclein-expressing yeast cells. Due to
possible difficulties in employing DMSO as an oral therapeutic agent for PD, a DMSO
structural analog called methylsulfonylmethane (MSM), which is widely used for its
probable antioxidant functions, was also tested on the α-synuclein-bearing cells. MSM
mediated cell-restorative functions in a dose-dependent manner. We therefore report
that MSM rescues α-synuclein-mediated toxicity in yeast cells, and it may be a potential
therapeutic agent in the treatment of α-synuclein-induced Parkinson’s disease.
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[26] Analysis of Anti-Infective Compounds Produced by Marine Endophytic
Fungi Found in Ghana
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Based on the fact that a great variety of these fungi are readily found in Ghana, a pilot
project of screening marine endophytic (ME) fungi found in Ghana for the presence of
bioactive NCEs against clinically relevant microbial pathogens has been ongoing for the
two years. In the initial phase, 29 ME fungi were isolated, cultured and ethyl acetate
extracts of the cultures were tested for biological activity. Using the disc diffusion
method, the extracts were tested against S. aureus, E. coli and C. albicans and
Mycobacterium smegmatis. This resulted in the identification of many extracts with
potent activities. Overall, 28 out of 29 of all the extracts tested showed activity against
the four organisms tested. We recorded 22/29 with activity against S. aureus (MRSA),
6/29 for E. coli and C. albicans 4 of which was by the same set of ME fungi against
each organism. The highest frequency of activity detected was antimycobacterial
activities, scoring 27 out of the 29 extracts tested constituting a positive hit rate of 93%.
The antimycobacterial activities showed intensity of activities ranging between 9-35 mm
of zones of inhibition. When a higher cut-off point of 14 mm for the zones of inhibition is
considered, the positive hit rate declines to 65.5 % of all the 29 fungal extracts tested. A
subset of the 6 ME fungi that produced only antimycobacterial activities are being
selected first for the isolation of antimycobacterial. These results provide the proof of
concept that ME fungi found in Ghana are a potential source of novel antimycobacterial
agents, anti-MRSA compounds and antimicrobials in general. The antimycobacterial
activities shown so far were determined on the basis of growth inhibition using the disc
diffusion assay. While it is important to isolate compounds that are active against
replicating cells, persistence of non-replicating Mtb cells in the presence powerful
antibiotics constitute the achilles heel of TB chemotherapy. We are therefore
incorperating a screening strategy that uses dormant non-replicating Mycobacteria cell
to test our library of ME fungal extracts to identify compounds of this class of
compounds.
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[27] TOXICOLOGICAL STUDIES ON SOME SELECTED GHANAIAN MEDICINAL
PLANTS USED AS ANTIVIRAL AND ANTIPARASITIC AGENTS
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Screening of drug candidates for safety during the early stages of drug development is
important in order to save cost of further stages of development in the case of harmful
drugs. Thus High-throughput evaluation of toxicity of potential therapeutic agents
including plant extracts and compounds is necessary. Cytotoxicity of these agents to
human cell lines is a key safety evaluation approach often used to disqualify a
candidate compound for new drug development.
In Ghana there are several medicinal plants used by Traditional Medicine Practitioners
to manage diseases, however scientific investigations on the toxicity of most of these
medicines have not yet been done. In the present study, cytotoxicity of Ghanaian
medicinal plants potentially used for managing HIV and trypanosomiasis were assessed
using the tetrazolium-based colorimetric (MTT) Assay. Ethanolic extracts (50%) of
plants were evaluated for their toxicity to the Jurkat cell line using in vitro culture
system. One hundred and thirteen (113) plant extracts have been screened for
cytotoxicity. The results obtained indicate that about 96% of the plant extracts evaluated
were toxic to the Jurkat cells. Out of these extracts, 30% were toxic at concentrations
<100µg/ml, 52% showed toxicity within the concentration range of 100-500µg/ml while
14% recorded toxicity in the concentration range of 500-1250µg/ml.
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[28] Purification of Anti-trypanosomal Compounds and Optimization for the
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Drug-resistance and the dire search for alternative medications against diseases in the
world make it imperative for research such as isolation, purification and characterization
of new bioactive chemical compounds. The objective of this study seeks to isolate and
elucidate structures of bioactive chemical compounds from one Ghanaian medicinal
plant, JJNC008L. About 2.0kg of JJNC008L was cold-macerated in 20L of 50 % ethanol
for 24 hrs. The extract was filtered and concentrated at reduced pressure using rotary
evaporator system. The concentrate was partitioned with hexane and chloroform, each
3L x 3times and each fraction was evaporated. About 35.7g of the chloroform extract
was applied on a silica gel open column increasing the column eluent polarity; hexane:
ethyl acetate ; 20:1,10:1:, 5:1, 5:2, 3:2, 1:1, 1:3, 0:1 and MeOH v/v to obtain (9) fractions
(f1~f9). The fractions (f1~f9) were collected, evaporated and weighed, yielding; 0.12g,
0.19g, 0.33g, 1.03g, 0.67g, 0.89g, 1.44g, 1.30g and 10.9 g respectively.TLCs were run
and fraction F7 (1.44g) selected for further purification. Silica gel column
chromatography technique was used in the purification alongside TLC until single spots
were obtained on both reverve-phase and normal-phase TLC. Structures of four
isolated bioactive chemical compounds (two compounds were novel) were elucidated
using MS and NMR spectroscopy. Advance bioassay, in-vitro and in-vivo studies are
underway to establish mechanism of action of the compounds.
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[29] Anti- hyperglycaemic Effect of Tacca involucrata (Schum 1827) tubers in
Alloxan-induced Diabetic Rats
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Introduction: Tacca involucrata (Batflower) tubers are known to be staple food within
the tropics, especially in central Nigeria among the Tiv people. It is locally processed by
peeling and grating the tubers. The grated tubers are mixed with water and and filtered.
The filtrate is evaporated, dried and is ready for use, while the marc is considered to be
poisonous to livestock and is usually disposed by deep burial. The dried flour is cooked
and consumed by diabetics without hyperglycaemic effect. The aim of this study
therefore is to assess the anti-hyperglycaemic effect of the marc in rats.
Methodology: The marc was collected from Jandeikyura village in Wukari L. G. A. of
Taraba State, central Nigeria. It was extracted with 80% methanol to give a yield of 10.1
% w/w which was whitish in colour. Diabetes was induced by single intraperitoneal
administration of alloxan monohydrate (Sigma) at the dose of 150mg/kg in 18 hour
fasted rats. The fasting blood sugar ( FBS) level was measured with Accu- check
advantage II (Roche Diagnostics) every other day. Rats with FBS greater than 7.0
mmol/L were selected for the experiment. The 40 rats were randomly divided in five
groups (n=8). Groups 1, 2 and 3 were given 250, 125 and 62.5 mg/kg of the extract
respectively while groups 4 and 5 were given 2 mg/kg of glibenclamide (Sigma) and 10
ml/kg of distilled water respectively. All treatments were given orally for 21 days. The
FBS and body weights of the rats were taken at days 0, 1, 7, 14 and 21.
Results: There was no significant change in body weights on days 1 and 7 , but a
general increase in body weights at days 14 and 21 in the extract treated groups. There
was a general decrease in body weights in both positive and negative controls. The
extract decreased FBS significantly (P>0.05) in all treated groups and glibenclimide
(positive control), compared to distilled water treated group (negative control). The
decrease in FBS in the extract treated groups was comparable to that of the positive
control. The extract at 125 mg/kg (group 2) seems to perform better but not significantly
different from other groups.
Conclusion: The result showed that methanolic crude extract of marc of Tacca
involucrate tubers has anti-hyperglycaemic effect comparable to glibenclamide but
could not induce body weight loss in Alloxan-induced diabetic rats. This implies that
the tubers of this plant could be a potential source of antihyperglycemic agent.
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[30] ANTIOXIDANT, WOUND HEALING AND CYTOTOXICITY STUDIES ON
EXTRACTS OF PUPALIA LAPPACEA
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Pupallia Lappacea (L.) Juss is an annual or perennial herb of the family
Amaranthaceae. It is widespread in the tropics and sub-tropical regions and used in
folklore medicine for treatment of boils leprosy, chronic wounds and skin infections
(Neeharika et al., 2013). This research aims to justify or otherwise the medicinal use
this plant in folklore. Extracts of P. lappacea aerial parts were obtained by extracting
with ethanol, petroleum ether and chloroform by cold maceration for 72 h. The
antioxidant properties of the extracts were determined by the DPPH free radical
scavenging method using α-tocopherol as a reference antioxidant. The wound healing
studies was conducted by the excision wound healing model using Sprague-Dawley
rats (Morton and Malone, 1972) and calculating the percentage wound closure post
wounding for 11days. The cytotoxicity, cell proliferation and cell viability studies were
performed by MTT and ELISA BrdU and Lactate dehydrogenase (LDH) tests using
HaCaT keratinocytes (Agyare et al., 2011). The results from the research revealed that
the chloroform and ethanol extracts exhibited antioxidant activity with IC50 values of 9.67
and 17.37µg/mL respectively. The ethanol and chloroform extracts also exhibited wound
healing properties with 33.60% ± 2.29 to 67.23% ± 1.90 (P ≤ 0.001) and 35.65% ± 2.30
to 67.68% ± 1.62 (P ≤ 0.001) wound closure respectively from the 7th day post
wounding to the 11th day as compared to the untreated wounds. The ethanol extract
reduced HaCaT cells proliferation at higher concentrations but did not exhibit inhibitory
effects on viability of the cells. The extracts exhibited no significant LDH release within
the concentrations (0.1, 1.0,10,50, and100 µg/mL) tested.
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[31] Antibacterial, Antioxidant and Anti-inflammatory Agents of Margaritaria
discoidea, a Wound Healing Remedy from Ghana
E. Ekuadzi1, R.A. Dickson1, T.C. Fleischer2, D. Pistorius3, L. Oberer4, M. Lechtenberg5
1

Dept. of Pharmacognosy, 2 Dept. of Herbal Medicine, KNUST, Kumasi, Ghana;
3
Natural Products Unit, 4Analytical Sciences, Novartis Institutes for Biomedical
Research, Basel, Switzerland; 5Institute for Pharmaceutical Biology and Phytochemistry,
Westfalische Wilhelms-Universität, Münster, Germany.
E-mail: eekuadzi@gmail.com
This work focused on validating the use of the stem bark of Margaritaria discoidea
(Baill.) Müll Arg (Euphorbiaceae), which find use in the treatment of wounds, as a
source of antibacterial, antioxidant and anti-inflammatory agents. The 70% ethanol
extract was assessed for its in vitro antibacterial effect using both the agar well diffusion
and micro dilution tests. Rapid screening of antioxidant effect on TLC plates, free radical
scavenging activity using DPPH, lipid peroxidation assay, total phenol content and
antioxidant capacity were employed to assess the antioxidant effects. Anti-inflammatory
activities were assessed using the carrageenan-induced oedema model in chicks. Using
various separating techniques; flash chromatography, column chromatography, sizeexclusion chromatography, solid phase extraction, preparative LC/UV/MS,
UPLC/UV/MS and analytical TLC, seven isolates were obtained. Their identities were
established using UV, IR, MS, GC-MS and NMR spectroscopies. The highest
antibacterial effect with a zone of inhibition of 16.33 ± 0.88 mm and the least MIC of 500
µg/mL was against B. subtilis. The extract demonstrated radical scavenging activity
yielding IC50 value of 0.0181 mg/mL. In the total antioxidant assay, ascorbic acid
equivalent was 0.49 mg/g of dry extract. The phenolic content was 19.61 mg/g of dry
extract. The extract inhibited linoleic acid auto-oxidation with an IC50 value of 0.031
mg/mL. The stem bark gave an ED50 of 8.27 mg/kg. One new flavonoid glycoside, along
with three known flavonoid glycosides, two alkaloids and one triterpene were isolated
from the stem bark. The new flavonoid glycoside was elucidated as hydroxygenkwanin8-C-[α-rhamnopyranosyl-(1→6)]-β-glucopyranoside.
The
isolated
compounds
demonstrated free-radical scavenging and antibacterial activities. Microbial infection and
oxidative stress are implicated in inhibiting or delaying wound healing. Therefore any
agent capable of preventing this from happening may facilitate the healing process.
These findings therefore provide some support to the ethnopharmacological usage of
the plant in the management of wounds.
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[32] Retinoic Acid Orphan Receptor in the Alzheimer Disease Brain
George Acquaah-Mensah
MCPHS University, Worcester Massachusetts, USA
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The incidence of Alzheimer’s disease (AD) is projected to rise sharply in the coming
decades. AD is characterized by progressive loss of memory and cognitive function.
The etiology of this neurodegenerative disorder remains a subject of unresolved
intrigue. Given the role of the hippocampus in learning and memory, transcriptional
regulatory relationships within the whole mouse brain along with expression changes in
the human post-mortem AD hippocampus were used to explore the disease etiology in
this study. Machine learning approaches, including a tree-based method, were used to
infer networks of regulatory relationships, on the basis of whole mouse brain gene
expression data from over four hundred microarrays. Human ortholog versions of these
networks were examined subsequently. Gene expression changes in the AD
hippocampus were also characterized. Retinoic Acid Orphan Receptor (RORA), whose
expression is markedly increased in the AD hippocampus, was found in the same
network modules with genes already associated with AD, including BDNF, DNMI1L, and
APP. A notable cross-section of genes differentially expressed in the AD hippocampus
besides being targets of RORA in transcriptional regulatory networks, was found to
have binding sites in their upstream regions for RORA. Furthermore, using an
orthogonal functional mapping approach, the association of RORA with differentially
expressed genes in the AD hippocampus was found to be notably strong. RORA also
clusters with OPA1, TIA1 and DNM1L, all with identified roles in the AD etiology and
differentially expressed. These findings suggest a central regulatory role for RORA in
the gene expression changes that occur in the AD hippocampus.
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[33] Homology Modeling and REDOR Analysis of Cannabinoid Ligands in Model
Biological Membranes
E. K. Tiburu
Department of Biomedical Engineering, University of Ghana, Legon
Email: E.Tiburu@neu.edu
G protein-coupled receptors (GPCRs) are iconic 7 transmembrane spanning proteins
and play a crucial role in multiple physiological functions, as well as in tumor growth and
metastasis. They are embedded in the membrane of cells within tissues and are
important drug targets. Small molecule modulators of these receptors have gained
notoriety because the mechanism by which they carry out their physiological functions is
not well understood. The major endocannabinoids (ECs) such as anandamide
(arachidonoylethanolamine, AEA), 2-arachidonoylglycerol (2-AG) and related
cannabinoid-like compounds are produced endogenously and act in various degrees
on cannabinoid receptors (CB1 and CB2). The activation/deactivation of these
receptors can initiate cell signaling that affects pain sensitization, food intake, reward
mechanism in the brain, and tumor progression. Over the years, successful structural
refinement in CB1 and CB2 has elevated the levels of available cannabinoid-like
ligands towards these receptors yet the mechanism of their action through the biological
membrane that will inform the synthesis of more potent small molecules is lacking. The
primary goal of this work is to explore ligand-membrane interaction through the
collective use of bio-computation and biophysical techniques such as NMR for the
purpose of understanding the mechanism by which AEA and 2-AG diffuse to their
target site. To this end, Rotational echo double resonance (REDOR), which is a wellestablished technique in NMR, was be employed to obtain accurate distances for the
determination of the conformation of 2-AG and AEA in the membrane. Such knowledge
is important in the synthesis of low nanomolar agonist/antagonists as molecular
probes to study CB1, CB2 and other GPCRs signaling pathways.
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[34] A Hybrid Search Algorithm for Bayesian Network Structure Learning of Gene
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The noise present in gene expression microarray measurements makes inference of
regulatory relationships among genes with Bayesian Networks useful because it is
probabilistic in nature. Complete enumeration and scoring of all possible Networks in
learning Bayesian Networks has been found to be NP-hard. Thus, heuristics
approaches have been sought to effectively solve this problem. However, the
effectiveness of all search methods depends on their ability to thoroughly search the
space of candidate networks, given a collection of microarray data, for the most
probable network of regulatory relationships. In this work, we develop a hybrid method
combining Simulated Annealing with a Greedy Algorithm (SAGA) that thoroughly
explores most of the search space by undergoing a two phase search: first with a
Simulated Annealing search principle and then with a Greedy search principle. The
novelty of this method is the concatenation implementation of two high-performing
searches into a single algorithm that uses decomposability of score functions. This
approach guarantees a global optimum within a standard time frame without
degradation of the quality of the true regulatory network achieved. SAGA uses the
information available (prior structural knowledge) before initializing the search and
iteratively refines it to produce a network: A network inferred via Simulated Annealing
serves as input for a subsequent Greedy search. Random restarts guarantee a quick
convergence to an optimistic comparatively best or near optimal network. We evaluate
this approach by examining the quality of the recovered modeled networks from a real
data set as well as its scores against some other existing search algorithms. The results
of extensive experimentation indicate that the proposed method can compete well with
some state-of-the-art algorithms for structure learning of gene regulatory networks.
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[35] VEGF-R3 and other angiogenic/lymphangiogenic genes are associated with
development of lymphedema of filarial origin
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Pathologies of lymphatic filariasis such as lymphedema (LE) and hydrocele are
observed in a subset of individuals in endemic areas even though all inhabitants in an
endemic community have equal chance of being inoculated with the parasite. While
there is ample evidence suggesting that pathology of filarial diseases have genetic
propensity, very little work has been done to address it. Recent studies on the molecular
mechanisms controlling the lymphatic vessels have shown that vascular endothelial
growth factors control lymphangiogenesis in humans by activating the VEGF receptor-3
(VEGFR3) which is principally restricted to the lymphatic endothelium in adults. We
showed recently that soluble VEGFR3 in the blood correlated with development of LE
and reducing it with doxycycline treatment has ameliorating effect on LE. However, its
genetic basis was not known. To assess the role of VEGFR3 and other
lymphangiogenic/ angiogenic polymorphisms in LE development, a cross-sectional
study was designed to genotype 1303 unrelated Ghanaian volunteers comprising 266
lymphedema patients, 691 infected patients but without pathology and 346 endemic
controls for single nucleotide polymorphisms (SNPs). In all, 132 SNPs from 64 genes
were genotyped and analyzed. A single marker analysis done showed associations with
7 SNPs which included: VEGFR3 [P=0.04], insulin like growth factor-1 (IGF-1) [P=0.03],
matrix metallopeptidase 2 (MMP-2) [P=0.03], nuclear factor of kappa light polypeptide
gene enhancer in B-cells inhibitor alpha (NFKB- inhibitior alpha) [P=0.001],
carcinoembryonic antigen-related cell adhesion molecule 1(CEACAM-1) [P=0.03],
tissue inhibitor of metallopeptidase 2 (TIMP) [P=0.004] genes and interleukin 17
[P=0.05]. Apart from the interleukin 17, all the other mentioned genes were associated

University of Cape Coast

61

GhanaBiomed 2013

Communicating Health and Science for a Better Africa

with lymphangiogenic/angiogenic modulations, which is a hint that lymphedema
development may be associated with lymphangiogenic/angiogenic factors.
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[36] Evidence of Multiple Schistosome (Cercariae) Species Compatible with
Biomphalaria pfeifferi and Bulinus truncatus
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Schistosomiasis is a major public health concern in many developing countries. Of the
three major schistosome species responsible for human schistosomiasis, only two;
Schistosoma mansoni and S. haematobium have been reported in Ghana. Biomphalaria
and Bulinus spp serve as intermediate snail hosts, for S. mansoni and S. haematobium
respectively. . Cercariae released by these snail hosts can affect cattle and other
animals, yet, there is limited report or evidence to support such occurrences. This study
aims at determining whether the two intermediate snail hosts each carry only one
parasite species or more in the same water body. A total of 1,676 snails, comprising
780 Biomphalaria pfeifferi and 896 Bulinus truncatus were collected by hand from
Tomefa, a community located along the Weija lake. Twenty percent (20%) of
Biomphalaria pfeifferi and 9.5% of Bulinus truncatus were found to be shedding
cercariae parasites upon exposure to artificial source of light. Microscopic examinations
revealed each of the infected snails shed at least one of three morphologically different
cercariae parasites, including that infective to humans. Fourteen (9%) Biomphalaria
pfeifferi and 7 (8%) Bulinus truncatus shed cercariae infective to man only. A hundred
and forty-two (91%) Biomphalaria pfeifferi and 78 (92%) Bulinus truncatus shed the
other two types of cercariae not known to be infective to man, whereas one
Biomphalaria pfeifferi and one Bulinus truncatus each shed a mixture of both human
and non-human cercariae. The compatibility of the different cercariae parasites to the
intermediate snail hosts suggest schistosome infections to other animals apart from
man. The potential for development of a hybrid schistosome species that could have
zoonotic characteristics in the community cannot be overlooked. There is therefore the
need for further studies involving PCR to identify the other types of parasite species
haboured by the snails and also ascertain their infectivity to man.
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[37] Prison Life of Persons with Disability in Ghana
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Persons with Disabilities (PWDs) include those who have long-term physical, mental or
sensory impairments. PWDs, like every other member of society, may sometimes find
themselves in trouble with the law and may end up in prison. From arrest through every
phase of the criminal justice system, PWDs encounter a system not designed to handle
their special needs. The Prisons Service Act, Act 46 of 1972 and the Persons with
Disability Act, Act 715 of 2006 do not make adequate provisions for PWDs in prison.
This therefore has the potential of worsening the plight of such persons incarcerated in
prisons. The purpose of this current study therefore was to assess the living experience
of PWDs in prison. This was a descriptive cross-sectional survey conducted in three
Regional Prisons; Kumasi, Sunyani and the Nsawam Medium Security Prison, from
November to December 2011. The prisons were selected based on their proximity to
the Centre for Disability and Rehabilitation Studies in KNUST, Kumasi as well as
anticipated yield of PWDs in prison. Variables such as Socio-Demographic
Characteristics, Types and Causes of Disability, Daily Living Experiences, Availability
and Accessibility of Recreational Facilities, Opportunities to Upgrade Knowledge and to
Learn a vocation, and whether PWDs receive Visitors in prison were covered using
structured questionnaires after selection of PWDs by prison officers and confirmed by
investigators. All PWDs in the selected prisons participated. Data was analysed using
Microsoft excel version 2010 for its descriptive statistics. There were a total of 6,114
prisoners with 99 PWDs giving a disability prevalence of 1.6%. Majority (98%) of PWDs
were males. The largest proportion (43.4%) was within the age range of 40-59 years.
Two were less than 20 years and 9 were above 60years. The majority (52.5%) were
middle school/JSS leavers followed by those without formal education (34.3%). Seven
(7.1%) had tertiary education. Over half (57.6%) were employed but mainly in the agric
sector. Two were government employees. Physical was the leading disability (81.8%)
mainly acquired through trauma. Visual and mental disabilities were next (7.1%)
respectively with one each with albinism and speech disability. Two had hearing
difficulties. The assistive devices required were mainly crutches (37.5%), wheelchairs
(29.2%), and spectacles (20.8%). One needed an asthma inhaler. 24% of those on long
term medications had regular supplies. About 43.4% had access to out of cell
recreational activities (football, volleyball, table tennis etc. and oware, chess, ludo etc.).
About 17% did not make any effort to access any facility. About 83.8% and 81.8%
respectively were upgrading their knowledge and learning a new vocation. More than
half (58.6%) receive visitors. Though the prisons were overcrowded, this study did not
demonstrate any acts of segregation but provision of assistive devices and regular
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supplies of needed medications could make the daily living experiences of PWDs better.
Visits by various social groups to the prisons would be worthwhile.
[38] Design of a Virtual Magnetic Resonance Imaging Laboratory
F.T. Lutterodt 1and J. Kutor 2
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Students in developing countries like Ghana do not have adequate access to
sophisticated medical equipment like Magnetic Resonance Imaging (MRI), Computer
Tomography (CT) Scanner and therefore lacked the requisite practical experiences in
their training as students. This is due to the fact that these imaging equipment are highly
expensive.In line with this, a virtual laboratory has been designed to resolve the above
mentioned problem. In this work, the MRI machine was used as a case study. This
virtual MRI lab was designed using the incremental building model of software
development. A student logs in into the virtual laboratory and will undergo the necessary
tutorials on the mode of operation and design features of the MRI machine. The virtual
laboratory saves time and is very good as a temporal solution for resource limited
institutions. It is expected that other medical imaging equipments (X-ray machine, CT
scanner, Orthopantomogram, etc.) will be incorporated into this virtual laboratory.
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Efforts have been intensified to search for more effective antimalarial agents because of
the observed failure of some Artemisinin -Based Combination Therapy (ACT) treatment
of malaria in Ghana. Xylopic acid, a pure compound isolated from the fruits of the
Xylopia aethiopica was investigated to establish its attributable prophylactic and curative
antimalarial properties. These antimalarial properties were determined by employing
xylopic acid (10 – 100 /kg) in ICR mice infected with Plasmodium berghei. Xylopic acid
exerted significant curative (P<0.05) and prophylactic (P<0.05) effects on P. berghei
infection similar to artemeter – lumefantrine and sulfadoxine/pyrimethamine
respectively. Furthermore, it significantly (P<0.05) reduced the lipopolysaccharide (LPS)
induced fever in Sprague-Dawley rats similar to prednisolone. Xylopic acid therefore
possesses prophylactic and curative antimalarial as well as antipyretic properties which
makes it ideal antimalarial agent.
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[40] Transmembrane transport proteins as novel targets for anticancer therapy
Theresia Thalhammer
Department of Pathophysiology and Allergy Research, Center for Pathophysiology and
Allergy Research, Medical University of Vienna, Vienna, Austria
Email: theresia.thalhammer@meduniwien.ac.at
Transmembrane transport proteins mediate the uptake into and the release from the
cells of endogenous and exogenous compounds. Thereby, they affect the disposition
the body as well as the tissue penetration of various compounds from natural sources,
natural and synthetic hormones and drugs in the body. From the family of uptake
transporters, particularly organic anion transporters (OATPs) of subfamily 1 are known
to mediate the cellular uptake of anticancer drugs from natural and synthetic sources
derivatives, e.g. taxol- and camptothecin derivatives, and flavonoids are among OATP1
substrates. While tissue-specific expression was shown for some OATPs (OATP1B1/B3
in liver, and OATP6A1 in testis), other OATPs were found to be present in multiple cells
and organs. Many different tumor entities show an altered expression of OATPs. For
example, liver-specific OATPs are poorly expressed in liver tumors, but highly
overexpressed in cancers of the gastrointestinal tract, breast, prostate, and lung.
Similarly, testis-specific OATP6A1 is expressed in cancers in the lung, brain, and
bladder. Due to their presence in various cancer tissues and their limited expression in
normal tissues, OATP1B1, OATP1B3, and OATP6A1 could be a target for tumor
immunotherapy. Otherwise, high levels of ubiquitous expressed OATP4A1 are found in
colorectal cancers and their metastases, but not in normal colon. These data suggest
that this OATP might serve as biomarkers for these tumors. Expression of OATP is
regulated by nuclear receptors, inflammatory cytokines, tissue factors, and also
posttranslational modifications of the proteins. Through these processes, the distribution
of the transporter in the tissue will be altered, and a shift from the plasma membrane to
cytoplasmic compartments may occur. This will modify OATP uptake properties and,
subsequently, change intracellular concentrations of drugs, hormones, and various plant
derived OATP substrates. Therefore, in addition to the identification of natural and
synthetic compounds to be substrate for individual OATPs, additional screening of
tumor samples for OATP expression before therapy should be carried out. Increasing
our knowledge on transmembrane processes important for the accumulation of
compounds within the cells should lead to an improvement in the efficacy of a certain
anticancer therapy.
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[41] MECHANISM-BASED SCREENING OF SINGLE- HERBAL PREPARATIONS
USED AS ENEMAS FOR ANTI-TUMOR AGENTS
Justice Kwabena Sarfo, Plas Otwe, Isaac Galyuon,
School of Biological Sciences, University of Cape Coast, Cape Coast, Ghana
Email: sarfojsk@yahoo.com
Enemas are used regularly against various discomforts in the lower abdomen as a
result of ailments. Different types of herbs, which may have no taxonomic relationships,
are used for this purpose in Ghana. Enemas can traverse the large intestine and reach
as far as the caecum, the main habitats of gut microflora. The effects of herbal drugs on
the activity of enzymes expressed by the gut microflora, have been the subject of many
ethnobotanical studies. Beta-glucuronidase activity in the gut increases enterohepatic
circulation of toxic compounds, which have been detoxified in the liver and secreted
through the biliary systems into the intestine to be eliminated from the body. This
activity has been implicated in development of tumors in the large intestine and the
rectum.
In this in vitro study, five single-herbal preparations commonly used in Ghana as
enemas were screened for inhibition of beta-glucuronidase activity. Activity of the
enzyme was followed spectrophotometrically by the release of 4-methylumbellyferone
from its substrate 4-methyl-umbelliferyl--D-glucuronide. Progress of enzymatic
reaction at different substrate concentrations and the kinetic parameters, Km, Vmax, Ki,
Kcat, Kcat/Km, were determined for inhibited and non-inhibited beta-glucuronidase
activity. UV-visible, infrared and emission differential spectra of the inhibition reaction
mixtures were also collected for each extract. Extracts were also processed with
peroxidase and the products were tested for inhibition of β-glucuronidase by the same
approach.
Our findings suggest that, plant species used in enemas may have been accidentally
selected to prevent enterohepatic circulation of toxic compounds secreted from the
biliary systems into the intestine. This function, however, may run contra to one of the
basic roles of gut microflora release and absorption of protective secondary metabolites
(aglycones), which enter the large intestines as glucuronides. This study may provide a
simple and cost-effective approach of screening large samples of related plant-based
enemas, which have no known medicinal properties for more potent inhibition activity
against intestinal β-glucuronidase.
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[42] DETECTING AND QUANTIFYING PLASMODIUM FALCIPARUM IN BLOOD
AND TONSILS: TOWARDS AN UNDERSTANDING OF MALARIA-RELATED
ONCOGENESIS
Kusi, S. and Duca, K.A.
Department of Biochemistry and Biotechnology, KNUST, Kumasi, Ghana
Email: kusi.stephen@gmail.com
Epidemiological evidence strongly implicates chronic Plasmodium falciparum infection
in the aetiology of endemic Burkitt’s lymphoma, although the role of malaria is still not
well understood. A characteristic feature of this tumour is a chromosomal translocation
involving a pro-cancer gene, MYC and immunoglobulin heavy chain gene, leading to the
uncontrolled growth of B-lymphocytes. This study was designed to test whether malaria
can cause DNA damage which would then predispose to the Burkitt’s lymphoma
translocation. Three methods of diagnosis, namely microscopy, rapid diagnostic test
(RDT) and qPCR, were used to detect and quantify P. falciparum in blood and tonsils
obtained from tonsillitis patients. Comet assay was performed for each sample to
estimate DNA damage. DNA damage was assessed in terms of tail DNA, tail length and
tail moment. Consistent with the hypothesis, student t-tests revealed significant
differences in DNA damage between low- and high-probability parasitemia samples by
all three comet parameters assessed (p-values 0.0266, 0.0316 and 0.0389 respectively;
alpha = 0.05). Additionally, it was found that parasite diagnosis by rapid diagnosis
(RDT) is improved over whole blood samples for when RBC and/or buffy coat fractions
obtained after density-gradient centrifugation of patient blood, are used. These data
suggest that high P. falciparum transmission induces genotoxic effects. Further studies
into the cytogenetics of this damage may provide more insight into the aetiology of
malaria-related eBL oncogenesis.
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[43] A study of the Cellular Immune Response to Mycobacterium ulcerans
Infection (Buruli ulcer) Associated with Prevention and Disease Severity
Michael Frimpong1, Richard O. Phillips2, Stephen Sarfo2, K.M. Abass3, Mabel Peprah1
1

Kumasi centre for Collaborative Research in Tropical Medicine; 2Komfo Anokye
Teaching Hospital, Kumasi; 3Agogo Prebysterian Hospital, Agogo

Email: mfrimpong28@gmail.com
M. ulcerans disease (Buruli ulcer) is a disease of the skin very common in sub-Sahara
Africa, with the major burden in West Africa. It belongs to a large group of
environmental mycobacteria. Th-1 type cellular immune responses are essential for
control of mycobacterial infections, while humoral response have little benefit. The
reasons why only some individuals in endemic areas who are exposed to M. ulcerans
develop lesions are not known but are likely to reflect individual differences in the
immune response to infections with this mycobacterium. In this study, we investigated
interferon gamma (IFN-γ) secretion of peripheral blood mononuclear cells (PBMC) from
94 Buruli ulcer confirmed patients and 51 household contacts in the Asante Akim-North
district of Ghana where the disease is endemic. The results showed that following
stimulation with M. ulcerans antigens, PBMC from Buruli ulcer patients and their
household contacts mounted high IFN-γ response. Also the Buruli ulcer patients with
ulcerative lesions produce more IFN-γ than those with pre-ulcerative lesions (p = 0.026).
IFN-γ secretion increased with treatment, with significant difference (p = 0.0078) at 6
weeks compared to baseline (pre-treatment), corresponding to a decrease in patients
lesion sizes. The frequencies of antibodies to 18 kDa heat-shock protein in serum
samples of patients and household contacts were similar with some household contacts
producing titres above the positive samples titre, indicating that many of the contacts
subjects had been exposed to this mycobacterium. These findings suggest that T helper
cell-1 (Th-1) immune response to M. ulcerans may play a protective role in the
development of the disease.
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[44] Evidence of continuous use of Chloroquine (CQ) in Ghana after seven years
of its ban, its consequences on CQ resistant markers.
K.K ASARE1, J.N. BOAMPONG1, N.B. QUASHIE1, 2, R. AFORKWA1, E.O. AMEYAW 1,
G. KWAKYE-NUAKO1, Y.K. OPOKU1, D.O.M. BONSU1, E.S. KYEI1
1

Department of Biomedical and Forensic Sciences, University of Cape Coast, Cape
Coast, Ghana; 2Medical School, Department of Centre for Tropical Clinical
Pharmacology and Therapies, University of Ghana, Legon, Ghana
Email: kwamsare@yahoo.com
Introduction
Chloroquine (CQ) treatment was the mainstay of malaria control in Ghana until it lost its
potency because of intensified drug resistance. Ministry of Health, Ghana (MOH) finally
implemented artesunate-amodiaquine combination therapy (ACT) for the treatment of
uncomplicated malaria in January, 2005. Despite the replacement of CQ monotherapy
with ACT as the first line drug, anecdotal evidence suggests that the former drug is still
being used in many communities in Ghana. This study was conducted to evaluate the
continuous use of CQ and its effect on CQ resistance markers in Central Region.
Methodology
Survey of CQ usage in the study sites were conducted using questionnaire and mystery
buying method. The presence of CQ in the urine samples were determined using the
Sakar-Solomon CQ assays method. The prevalence of point mutations of Pfcrt and
Pfmdr-1 genes were assessed from P. falciparum isolates in blood samples of subjects
employing the nested PCR and RFLP techniques.
Results
A total of 618 subjects were recruited for the studies and 2.43% of the subjects
preferred to use CQ injection for malaria treatment, 0.49% confirmed that they still use
CQ for treatment. Out of 69 community pharmacies and chemical shops surveyed,
14.49% had stocks of CQ which were being dispensed. Qualitative urine assay revealed
that 16.9% out of 444 had CQ in their urine samples. Two hundred and fourteen P.
falciparum isolates had 53.7% mutation at K76T on Pfcrt and 36.0%, 87.9%, 71.0%,
91.6% and 7.9% at N86Y, Y184F, S1034C, N1042D and D1246Y respectively on
Pfmdr-1: with a strong association between K76T Pfcrt and double mutation
(χ2=18.045, p=0.006), triple mutation [(χ2=13.770, p=0.032) and (χ2=16.489, p=0.011)]
all on pfmdr-1.
Conclusion
This study has revealed the continuous usage of CQ in the country contributing to the
increased point mutations on pfmdr-1 gene and consequent parasite resistance to
quinine and amodiaquine.
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[45] Specific CD4 and CD8 T cell responses in HIV-1-infected and HIV-1-exposed,
uninfected subjects in Nairobi, Kenya
SV Nuvorbd, C Farquhara, AN Njugunac, B Guthriea, BM Bukachic, B Lohman-Paynea
Departments of Medicine,a University of Washington, Seattle, Washington, USA; Center
for Public Health Research, Kenya Medical Research Institute, Nairobi, Kenyac;
Departments of Paediatrics and Child Health and Obstetrics and Gynaecologyb
University of Nairobi, Nairobi, Kenya; Department of Microbiology and Immunology,
University of Cape Coast Medical School, Cape Coast, Ghanad
Email: s.v.nuvor@uccsms.edu.gh
Background: Frequent HIV-1 exposure may result in HIV-1 specific cellular immune
responses which could contribute to reduced susceptibility to HIV-1 acquisition. Our
study aims to characterize CD4+ and CD8+ T cell cytokine responses to gag and nef
antigens in HIV-1 exposed uninfected (EU) and infected subjects to understand
potential immune responses that may offer protection from infection.
Materials and Methods: Fresh PBMCs were obtained from 70 HIV-1-exposed,
uninfected participants and 20 of their HIV-1-infected partners in Nairobi as part of an
ongoing study of discordant couples. Cells were stimulated with pools of 15-mer
peptides overlapping by 11 amino acids derived from a Kenyan consensus sequence of
HIV-1 clade A-gag and nef genes. The median percent of HIV-1 specific CD4+ and
CD8+ T cells that degranulated (CD107a) or secreted cytokines (IFN-γ, TNF-α, and IL-2)
was measured by flow cytometry and immunodominant gag and nef responses were
compared within the two groups of subjects using the Wilconxon sign-rank test for
matched data.
Results: Overall, EU and HIV-1 infected subjects responded to gag more strongly than
nef peptides. Median percent of CD4+ T cells secreting IFN-γ or IL-2 responses or
expressing CD107a in response to gag antigens were significantly higher compared to
nef antigens in EU (p=0.04, p=0.01,p=0.02) respectively. In the infected subjects,
stimulation with gag resulted in increased median percent of CD4+ T cells secreting IFNγ only, compared to nef antigens (p<0.001). CD8+ T cells responses were characterized
by increased median percentage secreting IFN-γ in response to gag compared to nef in
EU and infected subjects (both p=0.02). The median percent TNF-α secreting CD4+
and CD8+ T cells were similar in response to gag compared to nef antigens in both EU
and infected subjects (p>0.05).
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Conclusion: The high CTL response in partners could be due to persistent exposure
to the virus. This may be protective from getting infected by their spouses or the index.
[46] Screening Flavonols in Garlic Extracts by Copper Chelation
Pepra-Ameyaw Nana Baah, Oduro Nsa Ibok
Department of Food Science and Technology, College of Science, KNUST, Kumasi,
Ghana
E-mail: baahpepra@gmail.com
Allium sativum (garlic) is known to posses some health benefits beside its regular
nutritional functions. These benefits have been attributed to a host of chemical
compounds mainly thiosulphinates, flavonoids and some soluble sugars. Garlic has thus
been used medicinally for decades and is considered as a panacea in some cultures.
However, studies have suggested that its antioxidant activity could be its most important
health conferring attribute. This ability is primarily a function of its compounds to act as
free radical acceptors, as such the metal chelating ability of these compounds may also
contribute to the total antioxidant activity. The aqueous buffer extracts of two varieties of
garlic available in Ghana; Allium sativum var sativum (mostly imported) and var
ophioscorodon (locally grown) were studied for their ability to form complexes with
Cu(II) ions. The extracts were treated with a solution of copper salt. A green precipitate
characteristic of Cu(II) complexes and readily soluble in excess buffer was observed for
all the extracts. Uv/vis and IR spectroscopy were then used to assess the relevant
interaction of garlic extracts with Cu(II) ions. The data showed two uv/vis absorption
bands observed for garlic extracts and their complexes; band I (274-276 nm) and band
II (307-365 nm). Band II was diminished upon chelation representing an interaction of
Cu ions with the garlic extracts. Multiple inflection points observed along titration curves
when a constant concentration of Cu(II) solution was titrated against varying
concentrations of garlic extracts, indicated that these complexes formed in a stepwise
manner IR charts of the extracts and their copper complexes revealed a similar pattern
to that observed for flavonol compounds with stretching vibrations of coordinated water
(3448.12 cm-1), carboxylate groups (1384.37 cm-1) and ester bonds (1207.05 cm-1).
These compounds are known anti-oxidants. The results implicated flavonol-like
compounds in garlic extracts involved in the chelation of copper and offers the
opportunity to quickly screen for flavonols in crude extracts. This metal chelation
technique also presents the potential to isolate such compounds with minimal
processing.
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[48] UNDERUTILISED FRUITS AS SOURCE OF DIETARY FIBRE IN DIETS FOR
OPTIMUM HEALTH
Boakye Abena Achiaa, Oduro Ibok, Wireko-Manu Faustina Dufie Baah
Department of Food Science and Technology, Kwame Nkrumah University of Science
and Technology, Kumasi, Ghana.
E-mail: maakyaa@yahoo.com
The current surge in chronic diseases has necessitated the global call for increased
consumption of diverse fruits and vegetables to adequately meet fibre needs. There is a
dearth of literature on the dietary fibre (df) composition of Ghanaian underutilised fruits
to substantiate claims on their health potential. This study sought to quantify the total df
and its fractions (soluble and insoluble) of edible portions of four underutilised fruits viz.,
Annona muricata (soursop), Irvingia gabonensis (African mango), Artocarpus altilis
(breadfruit), and Annona squamosa (sweetsop). Their proximate compositions were
also determined. Commercially mature fruits were freeze-dried and stored at - 20 oC
prior to df analysis and the fractions obtained by an enzymatic-gravimetric method. The
proximate analysis was done by standard methods. Total df obtained for the samples
ranged from 11.50 (soursop) to 22.70 (African mango pulp) g/100g. The soluble
fractions were from 2.28 to 7.35 g/100g while the insoluble fractions ranged from 8.01 to
18.00 g/100g. Proximate contents (% mean) ranged from 2.63±0.11- 6.71±0.07;
2.44±0.07 - 4.00±0.03 and 2.60±0.41 - 13.90±0.58 for protein, ash and fat respectively.
The soluble and insoluble df fractions of these underutilised fruits are higher than that of
many common fruits and their obtained total df compositions provide evidence of their
intake significantly contributing to consumers meeting their recommended daily
allowance for df. The appreciable protein, fat and ash contents may help curtail some
deficiencies in malnourished communities. Thus, there is the need to exploit them for
optimum health of the populace.
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[49] Comparative Study of NBS-LRR Gene Expression in Vitis aestivalis cv.
Cynthiana and Vitis vinifera cv. Cabernet Sauvignon by realtime RT-qPCR
M-M. Chang1, L. Banks, A. Wight, J. Johnson, E. Gorman
1

Dept. of Biology, State University of New York at Geneseo, Geneseo, NY, USA

E-mail: chang@geneseo.edu
Red wine, in moderation, is known to improve heart health by increasing levels of
"good" cholesterol and protecting against artery damage. Cabernet Sauvignon, a
European grape, is one of the world's most widely recognized red wine grapes. Despite
its prestigious wine quality, Cabernet Sauvignon is highly susceptible to most grape
pathogens. In contrast, Cynthiana, an American grape, is known to be tolerant of many
pathogens.
The expression of a class of disease resistance (R) genes encoding
nucleotide-binding site and leucine-rich repeat (NBS-LRR) proteins may contribute to
the difference in disease susceptibility of the two. Here, we report a comparative study
on the mRNA expression of two partial NBS-LRR genes, M2 and C2, in Cynthiana and
Cabernet Sauvignon leaves exposed to Botrytis cinerea by realtime RT-PCR. In
Cynthiana, M2 and C2 expression in inoculated leaves increased to 4.1 fold and 2.6 fold
respectively that of the mock control at 24 hours post inoculation (hpi) but decreased to
1/6th and 4/5th at 48 hpi. Like Cynthiana, M2 expression in inoculated Cabernet
Sauvignon leaves increased to 2.9 fold that of the control at 24 hpi but instead of
diminishing, it remained at 1.4 fold that of the control at 48 hpi. The expression of C2
was undetectable (Ct > 40) in the control and inoculated Cabernet Sauvignon leaves.
These results suggest that not only the magnitude but the timing of the M2 and C2
expression may play an important role in defending Cynthiana against Botrytis cinerea.
To understand their roles in disease resistance, we are in the process of obtaining
cDNA clones of M2 and C2 from Cynthiana using 5' and 3' RACE cDNA amplification.
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[50] STUDIES OF PROTEIN-LIGAND INTERACTIONS USING A SIMPLIFIED HOMEMADE EQUILIBRIUM DIALYSIS SETUP
E. M. Kutorglo, S. Batalira, J. Naadow
Department of Biochemistry, University of Cape Coast, Ghana
E-mail: edith2enya@yahoo.com
Many promising new drugs are rendered ineffective because of their unusually high
affinity for their target molecules or circulating serum proteins. It is thus important to
understand and characterise ligand/drug binding interactions for a variety of
endogenous and exogenous compounds. Different methods have been developed to
evaluate drug-protein-interactions, such as ultra-filtration, fluorescence spectroscopy, Xray crystallography, multi-well equilibrium dialysis and chromatographic methodsHPLC). Such methods have been used to determine binding constants such as Kd and
n. These methods are however constrained by high cost, low sensitivity and
complicated instrumentation. There is thus the need for simpler, high throughput
methods that can measure the binding parameters of a number of compounds. This
study sought to set up an equilibrium dialysis apparatus using a beaker and an
eppendorf tube and established the convenience of coupling it to UV/VIS
spectrophotometry to characterize protein-ligand interactions. The interacting species
selected for this study are bovine serum albumin-BSA (protein), methylene blue and
Artemisinin. The effects of temperature, pH, methylene blue concentration and salt
concentration on the binding were evaluated. The binding constants are comparable to
those obtained by other workers as shown in the table:

Interacting
species

Method

Kd

Methylene blue / New equilibrium dialysis 9.2µM
BSA
set up
Artemisinin/BSA

New equilibrium dialysis 9.68
set up
µM

n

Reference

0.5051 Current study
0.2901 Current study

Neutral
Absorption
3.13
red/Bovine serum spectroscopy/fluorescence µM
albumin
spectra

0.9462 Liu et al.(2010)

Methylene blue Absorption spectroscopy
/Bovine
serum
albumin

1.03
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The ∆G, ∆H and ∆S were also calculated for albumin-methylene blue binding. The study
demonstrates the utility of the set-up in analyzing protein-ligand interactions. It can also
be recommended for the characterization of plant medicinal substances.
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[60] REACTIVE OXYGEN SPECIES RELATIONSHIP WITH PLASMODIUM
PARASITES IN HUMAN HOST DURING COMPLICATED MALARIA INFECTION
Asmah RH, 1Asare L, 1Brown CA, 2Adupko, S, 3Cham M, 4Gyan, B, 4Ofori M, 1,5Wiredu
EK, 1Ayeh-Kumi PF

1

1

Dept. of Medical Laboratory Sciences, University of Ghana School of Allied Health
Sciences, Accra; 2Institute for Tropical Medicine, Eberhard Karls University, Tuebingen,
Germany; 3Comboni Hospital, Sogakope, Volta region, Ghana; 4Noguchi Memorial
Institute for Medical Research, College of Health Sciences, University of Ghana, Legon,
Ghana; 5University of Allied Health Sciences, Ho, Ghana
Email: rhasmah@chs.edu.gh
Malaria is an infectious disease which world-wide affects more than 200 million people
of which 1-2 million die each year mainly children. The increasing and widespread
resistance of malaria parasites to current anti-malarials is a major problem in the
prevention and treatment of this disease. There is the need to find affective and
alternative ways of producing new anti- malaria drugs to against palsmodium parasites.
Understanding how reactive oxygen species (ROS) coordinates oxidative stress
resulting in the damage and destroying the parasite DNA will help in this effort. In this
work we investigated the relationship between ROS and parasitaemia during
complicated malaria in children less than twelve years old. Blood samples were
collected from the participants for malaria diagnosis and parasite density by light
microscopy. Haematological parameters (HB, RBC, WBC, and Platelets levels) were
estimated using a Mindray auto analyser. Giemsa thick and thin films were performed to
identify and quantify malaria parasite respectively. Superoxide dismutase (SOD) activity
was measured using a commercial kit (SOD Assay Kit- WST) to quantify the amount of
reactive oxygen species generated. The DNA Comet Assay was used to evaluate the
extent of parasite DNA damage using a commercial Kit (TrevigenTM). Fifty subjects (25
cases and 25 controls) were used for the study. All the 25 cases were infected with P.
falciparum parasites with mean parasite density of127.8/µl, Hb concentration 9.81g/dl,
RBC 4.3X1012/ I, WBC 11.3X109/ I, neutrophils 7.0×103/l, lymphocytes 3.2×109/l and
platelets 164.6x109/l. Comet assay showed a clear indication of parasitesˋ DNA
damage. SOD activity showed no statistically significant difference (P= 0.647) between
the cases (17.52±10.27) and controls (19.35±16.92). However, females in both cases
had higher SOD activity than the males. A positive correlation (r=0.222) between SOD
activity and parasite density for the cases was observed. The data obtained in the study
suggests that, there was a plausible relationship between reactive oxygen species
(SOD) and parasitaemia during complicated malaria.
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[61] ANAEROBIC BACTERIA ISOLATES FROM SURGICAL SITE INFECTIONS AT
THE SURGICAL WARDS OF KORLE-BU TEACHING HOSPITAL, ACCRA
Dugbatey EB, Asmah RH, Codjoe FS
School of Allied Health Sciences, College of Health Sciences, University of Ghana,
Accra
Email: rhasmah@chs.edu.gh

Background: Surgical site infection (SSI) although, is the third most commonly
reported nosocomial infection and accounts for 14–16% of all nosocomial infections
among hospital inpatients and are a significant source of postoperative morbidity
resulting in increased hospital length of stay and increased cost, is largely under
reported in Ghana.
Aim: The study was conducted to investigate possible obligate anaerobic and
facultative anaerobic bacteria that are encountered in surgical site infection after
surgery at the main surgical wards of the Korle-Bu Teaching Hospital, Accra.
Methodology: A prospective study of 104 surgical cases (predominantly abdominal)
was followed from surgical floors 1 to 5 of the surgical unit of the Korle Bu Teaching
Hospital between the periods 18th June to 18th July 2012. Post-operative wound
infection was diagnosed based on the criteria of the Centre for Disease Controls’
(CDC’s) classifications and confirmed by medical doctors on ward rounds. Aerobic and
anaerobic cultures were carried out at the Central Laboratory of the Korle – Bu
Teaching Hospital on each specimen swabs and exudates taken from 21 patients with
infected surgical wounds.
Results: Out of 104 surgeries (predominantly abdominal) followed 21 patients had
characteristically developed infected wounds (predominantly deep incisional wounds) of
which were 13 males and were 5 females (3were ignored since they had aerobic
bacterial infections). Infection rate was 20.2%. Nine different bacterial species were
identified; with 17% obligate anaerobe and 83% facultative anaerobes. Bacterial
isolates included Staphylococcus aureus 5 (22%), Escherichia coli 4 (17.4%)
Citrobacter korseri 3 (13.0%), Proteus mirabilis 3 (13.0%), Citrobacter freundii 2 (8.7 %),
Peptostreptococcus 2 (8.7 %), Gram positive anaerobic rods were 2 (8.7 %) and
Proteus vulgaris 1 (4.3%).
Conclusion: Staphylococcus aureus and anaerobic microbes remains important
microorganisms responsible for post-operative wound infection.
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[62] Assessment of Plasmodium falciparum and Toxoplasma gondii Co-infection
on Pregnancy Outcomes among women in Accra-Ghana
BLAY E. A1*, GHANSAH A1, OTCHERE J1, KWOFIE K.D1, KOKU R2, BIMI L3, AYI I1.
1.

Parasitology Department, Noguchi Memorial Institute for Medical Research, College of
Health Sciences, University of Ghana, P. O. Box LG581 Legon, Accra; 2 Microbiology
Department, University of Ghana Medical School, College of Health Sciences,
University of Ghana, Legon, Accra; 3 Department of Animal Biology and Conservation
Science, University of Ghana, Legon, Accra.
Email: donpogasty@gmail.com

Malaria and congenital toxoplasmosis have been individually reported to cause severe
negative outcomes in pregnancies. However, the study on the impact of co-infection of
these diseases on birth outcomes is not known. This study investigated the impact of
Plasmodium spp and/or Toxoplasma gondii infections on birth outcomes in women who
delivered at Korle Bu Teaching Hospital. Maternal and cord blood samples were
collected into labeled tubes after expulsion of the placenta and placental tissue samples
into tubes containing physiological saline. Samples were transported in a cool box to the
laboratory for processing. DNA was extracted from portions of the placenta and whole
blood using QIAGEN kit and the remaining span for plasma. DNA was amplified by
Nested PCR and products ran on agarose gel to detect Plasmodium spp and T. gondii
in the maternal, cord blood and placental samples using the appropriate primers. Anti T.
gondii IgG antibodies were detected from plasma using commercial ELISA kits.
Demographic data and medical history of participants were obtained from hospital
folders. Differences in demographic and obstetric characteristics by co-infection status
were assessed by χ2 (CI=95%, p<0.05) to determine the effect of Plasmodium
falciparum and/or Toxoplasma gondii co-infection on pregnancy outcomes. 79 women
at delivery aged 18-42 years (mean: 28 years) were in the study and 37.9% (30/79)
were multigravids.. The sero-prevalence of anti-T. gondii IgG antibodies in maternal and
cord blood were 87.9% (60/69) and 51.3% (40/79) respectively. The overall prevalence
of T. gondii and P. falciparum co-infectionwas 15.1% (12/79). There were no statistically
significant associations between T. gondii and P. falciparum infectivity status with birth
complications such as still births, birth weights of babies and blood pressure readings of
mothers (p > 0.05). In this study P. falciparum and T. gondii co-infections did not
aggravate complications associated with pregnancies and deliveries.
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[65] SEX DIFFERENCE IN THE EFFICACY OF ANTIMALARIAL DRUGS AND
RELATED CHANGES IN THE HAEMOGLOBIN LEVELS OF CHILDREN UNDER
FIVE IN GHANA
Nagumo W.R1, Priscillia A. Nortey1, Kwadwo A. Koram2, E.Mahama3
1

Department of Applied Epidemiology and Disease Control, School of Public Health,
University of Ghana Legon, 2 Noguchi Memorial Institute for Medical Research,
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Email: walterrodney2004@gmail.com

Background: One of the consequences of drug resistance is poor haematological
recovery (Bloland et al., 1993; Verhoeff et al., 1997; Ekvall et al., 1998). Failed
treatment contributes to malarial anaemia by persistence of parasitemia, recrudescent
infections, and continued bone marrow suppression. Use of the right antimalarial is the
key to avert this situation. Understanding the pharmacoepidemiology of sex differences
of these drug interventions in pediatric populations is necessary because studies are
few. ( Domellöf M et al 2002 and Songül S et al 2009).
Methods: This study is a descriptive study analyzing secondary data collected from a
primary comparative efficacy study of four antimalarials in Ghanaian children under five
in 2005. Age, sex, haemoglobin levels, parasite counts and temperature between sexes
were used for the analysis. Pearson Chi square test, ANOVA and paired t-test were
performed between sexes and day of treatment. Comparison of means, standard
deviation, risk difference and mean difference were done where it applies stating p
values of <0.05 as significant and 95% confidence intervals.
Results: The treatment groups were distributed as follows at baseline; Chloroquine
(CQ) 36, Artesunate-Amodiaquine (ART/AMQ) 27, Sulphadoxine-Pyrimethamine (SP)
29, and Artemether –Lumefantrine (AL) 19. Cure rate/ACPR for evaluable patients was
highest among females in the AL group 72% (13/18) at day 14 and followed a similar
trend at day 28; 69.23% (9/18). There was no statistically significant evidence to support
sex differences in any particular treatment group. About 70% (62/94) of all males in all
treatment groups were anaemic while 43% (40/94) of all females were anaemic at
baseline. A total of 88.3% in both sexes and treatment groups were still anaemic by day
7 assessment. Haemoglobin (Hb) levels increased in both sexes and all groups during
and after treatment but the cross comparisons between days were mostly significant
among ACT females. Among the ACT’s, females in AL were always significant
comparing Hb’s levels on any day of treatments but only significant at day 0 and 28 for
ART/AMQ (p=0.0188).
Conclusion: No significant difference in efficacy was found between males and
females and between antimalarial treatment groups. This could be attributed to a small
sample size used in the evaluation. Considering the permuted days of comparisons in
the ACT groups, females were found to have a statistically significant haematological
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recovery than boys (5/6 vs 4/6). Further studies to establish local haematological
reference values, followed by studies to ascertain haematological recovery rates among
Ghanaian children are recommended.

[66] Antibiotic Resistant Bacterial Contamination of the Ghanaian Currency Note:
A Potential Health Problem
Adams, L1 ; Tagoe, D. N. A2 and Kangah, V. G3
1

Dept of Microbiology,SMS,UCC,Cape Coast; 2Dept of Laboratory Technology,UCC,
Cape Coast; 3SMS,UCC,Cape Coast

Email: foxes9009@gmail.com
Fomites are generally the main sources of infection in the community of which a
currency can be a good source due to its circulation and frequency of handling. Thus
this study was aimed at determining the antibiotic resistant pattern of bacteria isolates
contaminating the Ghanaian currency. One hundred and fifty (150) Ghanaian currency
notes were aseptically collected randomly from everyday use in the Cape Coast
Metropolis and serial dilution was used in quantification of bacterial. Blood and
MacConkey agars were used in bacterial isolation and the Kirby Buaer method used in
Antibiotic Sensitivity Testing. Mean viable bacterial count of currency notes examined
ranged from the highest of 16.7×1010±7.3×1010 for GH¢1 to least of 8.9×1010
bacteria/ml for GH¢50. The isolates include B. cereus (32.5%), S. aureus (18.4%),
Coagulase negative staphylococci (CNS) (14.1%), K. pneumoniae (8.7%), E. coli (7.8%)
etc. Bacterial isolates showed varied resistance to commonly use antibiotics with
Coagulase negative staphylococci, E. faecalis and Salmonella spp. having high
resistivity of 87.5% whilst B. cereus and P. aureginosa showed 50% sensitivity. Isolates
were 100% resistant to Ampicillin, Penicillin and Cefuroxime whilst Gentamicin was
85.7% effective. This work confirms that antibiotic resistant bacterial contaminate
Ghanaian currency notes and might play an important role in the transmission of
pathogenic microorganisms as well as in the spread of drug-resistant organisms.
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[67] Pain Assessment and Management at the Paediatric Emergency Unit of the
Komfo Anokye Teaching Hospital, Kumasi, Ghana.
1
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Pain is one of the common reasons people seek medical attention. However, it is generally
undertreated in children partly due to the difficulty in its objective assessment. Over the past few
decades, several tools have been developed for measuring pain severity, and many have been
found to be both valid and reliable for use in children and their caregivers. However, these tools
are yet to be tested in the Ghanaian paediatric population. This study is a cross-sectional study
that outlined the causes, verbal descriptions and the anatomic locations of pain in children
admitted to the Paediatric Emergency Unit (PEU) of the Komfo Anokye Teaching Hospital
(KATH). It also assessed the pain severity at the time of admission using of the Wong-Baker
Faces Scale (WBFS) and the Numeric Rating Scale (NRS) by both children and their
caregivers, and the suitability of the pharmacologic treatment offered for the degree of pain. A
total of 273 children aged 5-12 years and their caregivers were recruited for the study. A
verbally administered questionnaire with pre-coded responses was used to obtain information
on the participant’s demographics, pain locations and descriptions. Pain severity scores at the
time of admission were obtained using the WBFS for children 5-7 years old and their caregivers
while the NRS was used for children 8-12 years old and their caregivers. The causes of pain
and the drug treatments offered were also noted from the child’s admission notes. Results from
the study showed that sickle cell disease was the leading cause of pain. Two-thirds of patients
could not describe the nature of their pain. Among the one-third who could describe their pain,
common descriptors used were throbbing (etutu), colicky (ewuw)כ, dull ache (edwa), burning
(εhyehye) and stabbing (εw)כ. Age and school grade influenced the child’s ability to describe
pain, but gender and language did not. In terms of anatomic locations, abdominal pain was the
most frequently reported. Both the WBFS and the NRS were easy to use by children aged 5-7
and 8-12 years old respectively. Most children rated their pain as moderate or severe in
intensity. Female caregivers tended to over-estimate their children’s pain compared to their
male counterparts. However, female and younger caregivers were better assessors of their
children’s pain on the WBFS, whiles male and older caregivers did better on the NRS. Over
92% of patients received one or two analgesics on admission. Acetaminophen was the most
frequently prescribed analgesic. The oral route was the most preferred route of administration.
In comparing the treatments offered at the different levels of pain severity to the WHO analgesic
ladder, it was evident that a large majority of patients (85%) were under-treated for their pain.
To improve on the pain management practices at the PEU, it is recommended that doctors and
nurses cultivate the art of rating the pain severity of patients on admission using an appropriate
pain scale, and record the pain scores in the patient’s notes, just as is done for other vital signs.
For children aged 5-7 years, the WBFS is recommended while the NRS is recommended for
children 8 years and older. Further studies are also recommended to identify the barriers to the
use of pain scales in the Ghanaian paediatric setting.
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[68] Relationship between birth weight and second digit (2D), fourth digit (4D) and
their ratios (2D:4D) in Northern Ghana
1
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We investigated the possibility of estimating birth weight from 2D, 4D and 2D:4D ratio in
Dagaaba tribe in Ghana. A cross-sectional sample of 438 individuals (230 boys and 208
girls) aged 7 months to 12 years were selected from five communities in the Nadowli
District of Upper West Region of Ghana. Length of 2D and 4D were measured on the
ventral surface of both the right and left hands using Avenger digital caliper and birth
weight recorded from their weighing cards. Data were analysed with descriptive
statistics, Pearson correlation and linear regression equations derived for females in an
attempt to estimate the birth weight when only the 2D and/or 4D length of an individual
is known. There was no observed significant association between birth weight and
2D:4D in the birth weight categories in both sexes (F = 0.325; p = 0.1797). There was
non-significant negative correlation between birth weight and left (r = - 0.054; p=0.211)
and right (r = - 0.097; p = 0.075) digit ratio in males. Length of 2D and 4D in girls
regressed positively on birth weight indicating the possibility of predicting birth weight
from 2D and 4D length.

University of Cape Coast

84

GhanaBiomed 2013

Communicating Health and Science for a Better Africa

[73] IN VITRO ASSESSMENT OF POTENCY AND QUALITY OF SOME SELECTED
PENICILLINS ON THE GHANAIAN MARKET
R. F. Boadu1, C. Agyare1, F Adu1, M. Adarkwa-Yiadom2
1
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The use of antibiotics in health delivery is inevitable since it is one of the most
prescribed medications. The quality and efficacy of these medications are crucial in
health systems since they can affect the quality of healthcare delivery. This research
aims to determine the quality and potency of some penicillins. Total of 55 samples (30
capsules and 25 suspensions) brands and batches were sampled from different
pharmacies in Ghana from October to May, 2012. The potency and activity and
minimum inhibitory concentration (MIC) of the samples were determined by the agar
well diffusion and micro-titre broth dilution methods (Agyare et al., 2012) against
selected bacteria. The quality of the samples was also determined by quantitative HPLC
assay. HPLC assay revealed that 96.67% of the amoxicillin sampled contained the right
content of active principles with percentage assay ranging from 81.13 to 104.14%
whiles 60 and 53.33% of cloxacillin and flucloxacillin samples contained accepted
quantity of active principles. The MICs of flucloxacillin and cloxacillin were ≥ 1400µg/mL,
whiles that of amoxicillin were ≥ 200µg/mL, with reference to the standards which gave
MICs ≥ 800µg/mL and ≥ 200µg/mL respectively against all the test bacteria. The
biological assay results revealed that the bacteria showed some level of resistance to
the penicillins with suspensions exhibiting higher antimicrobial activity. Most of the
samples (76.36 %) contained the right quantity of active principles. Efforts should
therefore be made to improve upon the potency and reduction of antibiotic resistance
associated with penicillins.
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[75] A Case Study of Industrial Noise Pollution and its Impact on Hearing
Capabilities of Quarry Workers in the Ashanti Region of Ghana
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Noise exposure is one occupational hazard that is causing growing concern globally.
Quarries are among organizations with high noise production beyond tolerable levels as
a result of their activities. Although quarry operations have economic significance, the
effects they cause to the workers in terms of excessive noise production cannot be
overlooked. Exposure to high levels of noise beyond allowable thresholds has the
potential to cause Noise Induced Hearing loss (NIHL).
This study sought to assess the extent of noise exposure and its influence on NIHL
among quarry workers in the Kwabre district of the Ashanti Region. The study involved
400 respondents randomly selected from five quarry companies in the Ashanti region
and a control group of 200 respondents. Data from the study was collected through
structured questionnaires, physical examination of respondents and audiological
assessments. All the machines used at the various companies produced sound that
exceeded the minimum threshold with the values measured ranging from 85.5dBA to
102.7 dBA. All the companies had more than 25% of their respondents having NIHL
with the percentage being highest among workers at KAS quarry (69%). A bivariate
analysis indicated a significant association between the various working environments
and the HTL (X2 =46.67, p=0.000). Workers in the quarry were significantly 1.8 times
more likely to develop NHIL as compared to the control group (OR=1.79; 95% CI=1.242.57; p<0.01). Respondents from quarries who had exposure of 5 to 10 years were 2.5
times more likely to have NHIL (OR=2.5; p=0.001) whiles respondents who had more
than 10 years exposure were 5.1 times more likely to have NHIL (OR=5.1; p=0.001).
Quarry workers without ear plugs, were significantly 2.7 times more likely to have NIHL
as compared to those who wore ear plugs (OR=2.7; 95% CI=1.7, 4.4; p=0.000). Similar
trends of association were observed among KAS and A. Kannin quarries. Providing
empirical evidence on the extent of damage caused to quarry workers as a result of
excessive noise exposure will help quarry companies institute appropriate protective
measure to minimize this.
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[76] Limitations to Mobility of Students With Special Needs: A Case Study of the
University of Ghana, Legon
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Background:
Mobility difficulties are very common and visible in the life of Persons with Disability (PWDs)
throughout their lifespan and it is mostly associated with poor performance of daily activities. In
Ghana; the Disability Law (Act 715(6,7 and 16), 2006) states that, the necessary facilities
needed to make public places and services accessible to PWDs should be provided.
Nevertheless, PWDs still face serious problems in accessing the built environment of
mainstreamed educational institutions. The purpose of this study is to determine factors that are
limiting the mobility, the level of restriction posed by the built environment to mobility and help
requirements for movement of students with special needs at the University of Ghana, Legon.
Method:
This was a cross-sectional observational study using a questionnaire and a checklist (data
sheet). Convenient and purposive sampling techniques were used to recruit participants and
select the buildings for this study.
Results:
A total of 111 students with special needs responded to the questionnaires. Respondents with
physical disabilities comprised the largest 52 (46.8%) followed by the visually impaired 46
(41.4%). A total of 69 (62.2%) of respondents used various assistive devices whilst 42 (37.8%)
do not use any assistive device. Twenty-five (36.2%) of the visually impaired (both partially and
totally blind) student respondents used the white cane, 15 (21.7%) of the participants depended
on wheelchairs for movement, 11 (15.9%) use crutches (axillary and elbow), 9 (13.0%) use
cane (walking stick), 5 (7.2%) use hearing aids, 2 (2.9%) use callipers and 1 (1.4%) each use a
prosthetic limb and a sign language interpreter. Assessment of the environment revealed that
almost half (22 out of 46) representing 47.8% of the car parks evaluated were found to be
severely restrictive to PWDs, only 25% (9 out of 36) of entrances and 39.7% (31 out of 78) of
the doors evaluated had no restriction. Also, 66% (31 out 47) of the corridors (horizontal
circulation) and 30.3% (10 out of 33) of the stairs (vertical circulation) observed had no
restrictions. All (15) the sanitary accommodation (bathrooms and toilets) examined had
restrictions to the free movement of PWDs with 66.7% (10 out of 15) being severely restrictive
to the free movement of study participants.
Conclusions:
The accessibility, reach-ability, usability and safety of the built environment to students with
special needs is poor. The university is currently improving the built environment to mitigate
these challenges and this should be strengthened by the Disability law.
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[79] QUANTITATIVE ASSAY OF ASCORBIC ACID IN VEGETABLES USING
IODIMETRY
B. Frempah
Dept.of Pharmaceutical Chemistry, Faculty of Pharmacy and Pharmaceutical
Sciences,KNUST.Kumasi
E-mail:bfrempah@yahoo.com
The Ghanaian vegetation contains a variety of vegetables. These vegetables are used
by the population in the preparation of various dishes. Vegetables supply the human
body with minerals, vitamins, certain hormone precursors as well as proteins and
energy. How vegetables are stored or prepared prior to their consumption can have an
effect on their vitamin C content. Various methods including cooking are used to
prepare vegetables for consumption. Freezing is also employed for long term storage of
vegetables. This exercise seeks to identify the effects of heating, freezing and freezethawing-refreezing on the vitamin C content of vegetables. Vitamin contents measured
as ascorbic acid, in five vegetables were determined by iodimetry. The method involved
titrating extracts of the vegetables with standardized 0.05M iodine. All the samples used
had substantial quantities of vitamin C with red pepper having the highest quantity of
vitamin C (97.09mg/100 g of sample) whilst carrot had the least (10.79mg/100 g of
sample). Boiling of the aqueous extracts of these vegetables reduced their vitamin C
content by 31.57% -46.17%. Freezing of the vegetables had little or no effect on their
vitamin C content. Freezing-thawing-refreezing of the vegetables led to losses of
between 12.50% and 46.65%. The data in this report enlarges the database of the
vitamin C content of vegetables in Ghana. This data will serve as a useful guide in the
selection of vegetables which are rich in vitamin C.
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[80] The cowpea and the maize we eat…..how safe are they when the plant was
infected by Striga?
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Cowpea (Vigna unguiculata) and maize (Zea mais) are important food crops in subSaharan Africa as they provide cheap sources of protein and energy. Sub-Saharan
Africa (SSA) produces 95% of the world's cowpea and 15% of world maize production.
The major biotic constraint to cowpea and maize production in SSA is Striga infection
which accounts for 70 to 100% crop failure. Striga is an obligate root hemi-parasitic
angiosperm that relies totally on the host plant for the supply of solutes, both organic
and inorganic and water thus imposing drought stress on the host plant. Its life cycle is
highly synchronized with that of the host and generally involves the stages of
germination, attachment to host, haustorial formation, penetration, establishment of
vascular connections, accumulation of nutrients, flowering and seed production.
Strigalosis is characterized by stunted growth, reduced photosynthetic rate, generally
reduced mineral content levels in seeds and very poor yield. However, the damage
done to the host crop is greater than can be explained by nutrient diversion alone.
Recent evidence indicates that Striga sp is able to induce or repress components of the
host defense system at the gene level and that the parasite possibly releases some
toxins that inhibit the growth and development of the host plant. This exchange of
chemicals is reported to be bidirectional. This is supported by the fact that small
portions of 14C-labelled CO2 taken up by the parasite could be traced in the leaves of
the host plant. These findings raise public health and food safety concerns which need
to be investigated. This study aims to assess the identity of these compounds, how they
are exchanged and whether they pose health risks or not. This will enhance our
understanding of host-parasite interactions.
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[81] How does β-Glucans mix with milk proteins?
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β-Glucans are water soluble polysaccharides that have been approved as functional
bioactive ingredient. The recommended amount (≥ 0.75 g/serving; 3 g/day) for its health
claims (including cholesterol lowering, modulation of glucose and insulin responses,
weight management, reduced hypertension and improved imumune/gastrointestinal
function) presents some challenges in development of food formulations as β-glucans
exhibit thermodynamic incompatibility when mixed with milk proteins. The phase
behaviour of mixtures of sodium caseinate with oat β-glucans varying in molecular
weight (MW) was investigated by means of phase diagram construction, rheometry,
fluorescence microscopy and electrophoresis. Phase diagrams showed that
compatibility of the protein-polysaccharide system increases as β-glucan MW
decreases. Mixtures with the β-glucan component at equivalent hydrodynamic volume
exhibited similar flow behaviour. A deviation dependent on the protein concentration
was observed for the very high MW sample in the concentrated regime due to the size
of the β-glucan aggregates formed. The study shows that it is possible to maximize
miscibility and achieve comparable flow behaviour of the β-glucan/sodium caseinate
mixed system by using lower MW β-glucan samples and controlling the hydrodynamic
volume of the polysaccharide to the desired technologically important value. Such an
approach could help meet the recommended amount required for health claims of a
product while still achieving suitable bulking effect.
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[82] PROLONG COCOA INGESTION ATTENUATES HAEMOGLOBIN GLYCATION
IN EXPERIMENTALLY-INDUCED DIABETIC RATS
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Cocoa has a high content of antioxidants which has favourable effects on the
vasculature and conditions of oxidative stress such as diabetes mellitus (DM). The aim
of this study is to determine whether there is significant difference in the femoral venous
wall, plasma glucose, lipid profile and glycated haemoglobin (hbA1c), of diabetic rats fed
cocoa and those not fed cocoa. Twenty-one female Sprague-Dawley rats aged 21
weeks were randomly divided into 3 groups: control (C) (n = 6), diabetics fed cocoa
(DC) (n = 8) and diabetics not fed cocoa (D) (n = 7). All rats were fed rat chow and tap
water and the DC group were fed 2% w/v natural cocoa powder in tap water ad libitum.
Diabetes was induced by a single intravenous shot of streptozotocin (53 mg/kg body
weight). Ten weeks post-diabetes, 2ml of whole blood was aspirated from the left
ventricle and assessed for glycated haemoglobin and lipid profile (cholesterol, high
density lipoprotein (HDL), low density lipoprotein (LDL) and triglycerides). The results
were analysed using ANOVA. One and three rats died in the DC and D groups
respectively but none died in the C group. There the weights (g) were 231.30 ± 5.78,
118.75 ± 8.43, 133.00 ± 15.52 for the C, DC and C groups respectively (p < 0.0001).
The diameter of the pancreatic islets (µm) were 612 ± 66, 311 ± 57 and 350 ± 62 for C,
DC and D respectively (p = 0.0227). The plasma glucose levels (mmol/L) are 3.43 ±
0.18, 21.65 ± 2.17 and 22.3 ± 5.39 for C, DC and D groups respectively (p < 0.0001).
The total cholesterol (mmol/L) were 2.40 ± 0.36, 3.48 ± 0.18 and 3.55 ± 0.22 for C, DC
and D groups respectively (p = 0.0111). The low density lipoproteins (mmol/L) were
1.42 ± 0.23, 2.16 ± 0.25 and 2.08 ± 0.21 for C, DC and D groups respectively. The high
density lipoproteins (mmol/L) were 0.70 ± 0.06, 0.80 ± 0.07 and 0.90 ± 0.10 respectively
(p = 0.1962). The triglycerides (mmol/L) were 0.61 ± 0.07, 1.13 ± 0.11 and 1.26 ± 0.08
for C, DC and D groups respectively (p = 0.0036). The glycated haemoglobin (%) are
3.90 ± 0.10, 7.8 ± 0.27, 12.80 ± 0.50 for the C, DC and D groups (p < 0.0001). Cocoa
ingestion reduced glycation by 61%. Glycation and mortality through diabetes mellitus
is attenuated following regular ingestion of natural cocoa powder in the animal model of
diabetes mellitus.
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[85] ANION CONCENTRATIONS IN SAUSAGE AND THEIR HEALTH EFFECTS
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In the production of sausage curing agents which are in the form salts are used for
preservation. Many of the anions in these curing agents are known to have toxic effects
on humans when consumed at high concentrations. In this work, concentrations of
some anions (nitrate, nitrite, phosphate, chloride, sulphate, fluoride and bromide)
present in sausage sold to the general public in some parts of Kumasi were determined
using an ion chromatograph. Physical parameters such as pH and conductivity of the
sample were measured. Proximate analyses were also carried out on the samples to
find the proportions of nutrients present. Moisture, crude fat, crude protein, crude fibre,
crude ash and carbohydrate were found to have 35.33%, 33.38%, and 12.21%, 0.66%,
5.27% and 13.14% respectively. The anions present were nitrate, nitrite, phosphate,
chloride, sulphate and flouride and their concentrations were found to be: 1.85ppm,
61.63ppm, 684.29ppm, 653.34ppm, 18.40ppm and 67.97ppm respectively. There was
no trace of bromide. The concentrations of the anions were higher than the WHO’s
standards for these anions. An extensive research ought to be carried out on the anions
in sausages consumed in the metropolis, as there may be negative health effects when
eating them.
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[86] DETERMINATION OF MERCURY LEVELS IN OMEGA-3 FOOD SUPPLEMENTS
AVAILABLE ON THE GHANAIAN MARKET
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As a measure to prevent cardiovascular diseases and enhance utero development of
the foetus, adequate omega-3 intake has been recommended. This has led to the
manufacture of omega-3supplements by various pharmaceutical companies and these
products have flooded the Ghanaian market. Coldwater fishes are the primary sources
of the omega-3 food supplements but they are known to have high levels of mercury in
them, there is therefore the potential of mercury poisoning in the course of people taking
the omega-3 food supplements. Mercury levels in Omega-3 food supplements sold on
the Ghanaian markets have been determined in order to ascertain their safety for
human consumption. Ten different brands of Omega-3 food supplements were
purchased from retail outlets in Ghana and analyzed using total mercury determination
by an open flash as developed by Akagi and Nishimura and using the Automatic
Mercury Analyzer Model HG 5000. The mean mercury levels in µg/g determined for the
ten brands were 0.017±0.003, 0.093± 0.002, 0.021±0.003, 0.273±0.005, 0.123±0.004,
0.0658±0.001, 0.018±0.005, 0.026±0.008, 0.428±0.002, 0.428±0.002, 0.029±0.004. All
these levels of mercury determined for the ten brands of omega-3 food supplements
were within the acceptable limits of mercury stipulated by Food and Agriculture
Organization and World Health Organization, and therefore do not pose any health
threat to consumers.
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[87] AMYLASE ACTIVITY OF STARCH DEGRADING MICROORGANISMS
ISOLATED FROM CASSAVA PROCESSING MILLS
AGYEMAN, B.N., FORDWOUR, O.B. and ZAKPAA, H.D.
Dept. of Biochemistry and Biotechnology; Kwame Nkrumah University of Science and
Technology; Kumasi, Ghana
Email: osford2@gmail.com
Technological processing advancement has seen many agricultural products left to no
use during bumper harvests now being processed and stored for future use. The milling
process has been a helpful tool, especially for cassava, which is a staple food in the diet
of many Ghanaians that provides both calories and micronutrients. Due to their short
growth period, microbial sources of amylase are valued in the industrial setting as part
of the milling process. This research investigated amylase activity from microorganisms
isolated in five cassava mills around Kumasi. The microorganisms were cultured on
potato dextrose agar (PDA) fortified with chloramphenicol for fungi and nutrient agar for
bacteria. The bacteria were identified as Bacillus spp. and the fungi Aspergillus niger.
Amylase activity was determined using the DNS method for reducing sugar. The highest
amylase activity [0.423 U] was obtained at a temperature of 30oC and a pH of 6.5. It
came from fungi from Ayiga, whilst bacteria from Kejetia gave the lowest activity [0.001
U] at a temperature of 40oC and a pH of 6.5. With activity at the higher level [0.423 U],
little effort is needed for purification for to achieve better activity.
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[88] RESIDUES OF VETERINARY DRUGS IN POULTRY
Judith Odei, George William Disu, and Godfred Darko
Dept. of Chemistry, KNUST, Kumasi
Email: judithodei@yahoo.com
Veterinary drugs are chemicals that are used to prevent animal disease, enhance feed
efficiency, promote animal growth, and improve productivity in animals. Residues of
veterinary drugs include the parent compounds and/or their metabolites in any edible
portion of the animal product. This thesis determines the levels of commonly used
veterinary drugs (albendazole, sulphamethoxazole and sulphathiazole in chicken parts
and egg samples using solid phase extraction-high performance liquid chromatography
(SPE-HPLC).A total of 40 chicken eggs and meat samples collected from different
poultry farms within the Kumasi Metropolis, Kwabre East and Offinso Districts in the
Ashanti region were analyzed. The samples were extracted with acetonitrile and filtered.
The filtrate was partitioned with acetonitrile-n-hexane for removing the interference.
After evaporation to dryness, the residue was passed through a C18 cartridge for sample
cleanup prior to HPLC analysis. After the HPLC analysis, the average recoveries of 3
veterinary drugs from chicken eggs, muscle, kidney and liver at the levels of 0.1, 0.2,
0.3 and 0.4 ppm were in the range of 70% - 95%.Sulphathiazole and
Sulphamethoxazole showed higher concentrations in the egg, kidney and liver whiles
the Albendazole showed higher concentrations in the egg and muscle as compared to
the JECFA standards. In conclusion, chicken parts should not be distributed to markets
until the end of the drug's withdrawal period. It is also recommended to observe the
withdrawal period of drugs before poultry slaughter or egg distribution and to inform
both owners and consumers about the risks of antibiotic residues in egg contents.
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[89] Antioxidant and Antimicrobial Capacity Of Extracts from Calyx Fruits of
Hibiscus Sabdariffa Linn
John Kenneth Mensah and Divine Golomeke
Kwame Nkrumah University of Science and Technology (KNUST), Chemistry
Department, Kumasi
Email: divinegolomeke@yahoo.com, jkmensah75@yahoo.com
Hibiscus sabdariffa Linn is a herbal plant native to Ghana. It is mainly cultivated for its
calyces which are mostly used to prepare herbal drinks and beverages. The
consumption of the aqueous extract of Hibiscus sabdariffa as a local soft drink has
increased over the years in Ghana. This study determined the antioxidant and
antimicrobial activity of the aqueous and 30% ethanol (hydro-ethanol) extracts of
Hibiscus Sabdariffa. The antioxidant activity was determined using the 2,2-diphenyl-1picryl hydrazyl free radical (DPPH) assay, Total Antioxidant Capacity (TAC) assay and
the Hydroxyl Radical scavenging assay. The Hydro-ethanol extract had a better
antioxidant potential than the aqueous extract with an ascorbic acid equivalent (AAE) of
2.758 mg/ml at an ascorbic acid concentration of 3.0 mg/ml. The antimicrobial test was
conducted using both the agar diffusion well method and the broth dilution methods.
Five microorganisms were analysed including Escherihia coli, Staphylococcus aureus,
Pseudomonas aeruginosa, Bacillus subtilis and Candida albican. Both extracts showed
appreciable activities against the panel of microorganisms. The minimum inhibitory
concentration (MIC) of the 30% ethanol extract was 0.625 mg/ml for all the
microrganisms while that of the aqueous extract was between 1.25 mg/ml to 0.625
mg/ml. From the results, the 30% ethanol extract could be used as a good natural
antioxidant and antimicrobial source.
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[92] PORTABLE STERILISER FOR THE GHANAIAN SETTING; TRADITIONAL NAIL
CUTTERS, MOBILE BARBERS
A. JEFFREY, B. SRINIVASAN, MISS S. TETTEH,B. O. ASIMENG, C.A. FIIFI,DR. J. K.
KUTOR
DEPT. OF BIOMEDICAL ENGINEERING, UG-LEGON
Email: addaijeffrey32@gmail.com, Jkutorug.edu.gh
Reused and poorly sterilised equipment tends to cause infections. Methicillin Resistant
Staphyllococcus Aurea (MRSA) is a common skin bacterium resistant to most
antibiotics. It is pathogenic and can cause infection once a cut or wound is developed.
MRSA can be spread through sharing of personal hygiene items such as nail clippers.
Traditional nail cutters are mostly men, who walk around in search of customers to trim
their nails for a fee. They are very skilled at shaping nails and their service is rendered
at a very low charge. The quality and affordable service rendered by these nail cutters is
blotched by the absence of a certified form of sterilisation technique for the tools they
use. Customers become susceptible to infections once the nail’s inherent protective
mechanism is breached or a cut is developed while being serviced by the traditional nail
cutter. The same tools are used for different customers, mostly resulting in cross
infections. This project was driven by a desire to develop a portable steriliser which is
affordable. Ultraviolent sterilisation technique is the bedrock of this design project. A low
pressure UV lamp, which generates a peak wavelength of 254 nm is used to elicit a
photochemical reaction which damages the DNA of targeted pathogens. A UV dosage
which has the capability to denature cells of MRSA, hepatitis B virus and nail fungus is
generated when the steriliser is in operation. The fatal influence of the ultraviolent ray is
not only limited to the cells of the pathogens. Specific protective features have been
factored in the design of the portable steriliser in order to protect the user from these
harmful rays. This project is aimed at providing a certified and reliable sterilisation
technique for the Ghanaian setting by studying the activities of traditional nail cutters for
a start.
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[93] Adjustable-height shoe heel
L. Bowen-Dodoo, S. Tetteh, B. Srinivasan, B.O. Asimeng, J.K. Kutor
Department of Biomedical Engineering, University of Ghana, East Legon, Accra
Email: labodo233@hotmail.com, jkutor@ug.edu.gh
It has been explored that high-heeled shoes tend to focus the entire weight of a
woman’s body onto her forefeet which are unfit for loading and make balancing a lot
more difficult. This affects the foot bone structure and health. Ankle joints become loose
and unstable which increase the possibility to get sprained and cause ligamentous
injury, tendon rupture or even fracture. Prolonged wearing of high-heeled shoes cause
metatarsophalangeal joints to be excessively stretched, which then leads to
metatarsophalangeal joint subluxation, and fatigue fracture. There are many more
documented problems caused by the use of high-heeled shoes, both short term and
long term. Regardless, wearing high-heeled shoes is common and a basic requirement
for most women. Hence, the goal of this project was to develop an adjustable-height
shoe heel design, applying the Pythagorean model, which could be implemented in the
construction of high-heeled shoes to help minimize these short and long term problems.
The work was aimed at maintaining the appealing aspects of the high-heeled shoe
design while adding a safe switching mechanism to enable the heel, with spring and
lock inserts, to be easily converted to low-heel position. This was achieved through an
effective engineering design process. The design thus far displays feasibility, having
gone through testing and finite element analysis, but needs to undergo further
development to be completed and possibly be implemented in the manufacturing of
high-heeled shoes.
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[94] DESIGN OF A SIMPLE FEEDING AID FOR DOUBLE HANDAMPUTEES
Loretta Appiah, Sophia Tetteh, Bernard O. Asimeng, Balapangu Srinivasan, John
Kutor
Department of Biomedical Engineering, Faculty of Engineering Sciences, University of
Ghana, Legon, Accra, Ghana
Email: lorettaappiah@yahoo.com, jkutor@ug.edu.gh
Design of hand prosthesis is generally the solution that comes in mind in designing an
aid for Double hand amputees; this is done by mimicking the hand and its functions.
The complex nature of the design renders it expensive for the average Ghanaian with
such amputations to afford and they either depend on caretakers or develop the lower
limbs for the functions of the hand. Of all the activities that the double hand amputee
would have to engage in, feeding is very important in maintaining a healthy life style and
survival. The project aims at developing and testing an affordable feeding aid for double
hand amputees. To inform the design to be put forward, an extensive literature review
was conducted as well as interview with six stakeholders. Using case study
methodology, questionnaires were administered to assess peoples’ view on feeding aid
for the amputees. Of the several designs that came up, the pneumatic feeding aid was
the one developed and tested. The pneumatic feeding aid is easy to operate and was
able to dispense food properly during testing.
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[95] DESIGN OF AN EAR PROTECTIVE DEVICE FROM EXCESSIVE NOISE
T.K.R. Vuomile, S. Balapangu, B. Asimeng, S. Tetteh, J.K. Kutor
Dept. of Biomedical Engineering, Faculty of Engineering Science, University of Ghana Accra
Email: vuomile@yahoo.com, jkutor@ug.edu.gh
In Ghana, a developing country, statistics have shown that high-level noise is the cause
of at least one-third of hearing impairment. Occupational noise and urban environmental
noise, among others, are the most increasing risk factors for hearing impairment.
Current solutions provide ear protective devices which are normally worn to serve the
purpose of protecting the ear from damage due to high noises. These personal hearing
protection devices limit workers verbal communication capabilities and also audition to
low air alarm system. This limitation may have an impact on one’s personal safety.
Some environments characterized by high-level noise include sawmill industry,
construction site, brewery industry and airport. Because of the noise and also the ear
protective device worn, employees have to shout to be heard and there is a high
probability that commands will be misunderstood as they discharge their duties. This
design employed the principle of spectral subtraction in signal processing. The basal
principle is to subtract high background noise from the entire noise to give an output of
an enhanced speech signal. The sound is received by a microphone and it is converted
into digital signal for processing. The processed signal is then converted to analog and
is received by speaker. The ability to hear verbal communication clearly after
implementation of the technique in the design of ear protective design was achieved.
Further studies should be done to make the design more adaptable to different
environment.
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[96] Design of a Mobile Based Health Manager for Sickle Cell Care
Albert K. Atchurey, Bernard O. Assimeng, Srinivasan Balapangu, Sophia Tetteh, John
Kutor
Department of Biomedical Engineering, Faculty of Engineering Sciences, University of
Ghana, Legon, Accra
Email: atchureyalbert@gmail.com, jkutor@ug.edu.gh
Quality of life of sickle cell patients in developed countries has increased in recent
years. This is due to a comprehensive approach to sickle cell disease management that
employs technological interventions. In Ghana a major setback is failure to extend
specialist care to a vast majority of the 2% population with sickle cell disease. Patients
cope by adopting a passive style to self-management. This could result in late detection
of complications, frequent crisis episodes and increased hospitalization. Despite failed
attempts to supplement the traditional Ghanaian health setting with telemedicine for the
purpose of reaching patients in areas deprived of specialist health facilities; this project
explores ways the technology could be implemented successfully in sickle cell disease
management. A mobile based health manager system was designed to take advantage
of the growing communication trend popular amongst the youth. Unlike other
telemedicine attempts in the country that limited participation or usage to health care
providers, the health manager focused on providing sickle cell patients with a disease
management tool for self-use. The design takes advantage of the portability and
sufficient computing power of smartphones to provide an application that stores
patients’ relevant health data for quick retrieval in emergency cases. The application
determines and monitors patients’ health characteristic, like baseline haemoglobin, and
reports changes in them. Additional features of the health manager provide a platform to
extend expert care to patients in areas with no specialist facilities through a remote
server configuration. Under the full scope of the health manager system, health
providers interact with a remote server interface to access patient data, monitor health
development and give remote care. The mobile application has been the focus in early
stages of development and the test version runs on an Android OS. The project not only
designed a solution that is intended to involve patients in their own health care but also
demonstrates how the solution would promote personalization of healthcare and
encourage the total well-being approach recommended for sickle cell disease
management.
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[97] DESIGN OF A SIMPLE AND PROTABLE NASAL SUCTION DEVICE FOR
REMOVING MUCUS
J. Boadu, B. Srinivasan, S. Tetteh, B. O. Asimeng, J. Kutor
Department of Biomedical Engineering, University of Ghana, Accra – Legon
E-mail: jefboadu@gmail.com, jkutor@ug.edu.gh
In Ghana, the most popular practice by which mucus is removed from people’s nasal
airway (nostril) is to use handkerchiefs. Sometimes, people would also think of using a
disposable tissue paper. And of course, all these practices are not safe because they
eventually get the hands contaminated to pass on pathogens from one person to
another. Also, the aged and patients with severe nose infections sometimes would have
to depend on hospitals for proper nasal suction because of the lack of portable nasal
suction device. Hence, there is the need for a simple and portable nasal suction
device to remove mucus from the nasal airways comfortably. The principle of
suction of fluids was hence used to design a simple and portable nasal suction device.
Engineering principles and equations like Bernoulli, Poiseuille and Continuity equations
were also applied to determine the flow rate and suction pressure which were important
for the proper functioning of device. It has an efficient mechanism to allow for easy
suction of mucus and also safe disposal of collected mucus. This device is capable to
suck mucus at ones convenient irrespective of where he or she finds himself. The main
objective of this project is achieved on the grounds that, it provides safe method of
removing mucus by reducing the possibility of spreading diseases between people
which has been the major setback for the existing solutions.
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[98] Improved mobility and delivery: Design of a portable intravenous (IV) drip
apparatus (P.IV.D.A.) for mobile patients under IV therapy
D. S. Osei, B. O. Asimeng, S. Tetteh, S. Balapangu, J. K. Kutor
Department of Biomedical Engineering, Faculty of Engineering Science, University of
Ghana, Legon-Accra.
Email: dkoghessah@yahoo.com, jkutor@ug.edu.gh
Early ambulation of the post-surgical patient from preclinical studies has been shown to
decrease respiratory morbidity in the post-operative period.
Ambulation for such
patients can be difficult since they are usually required to push the wheeled Intravenous
(IV) stand/pole with the IV fluid bag attached. The height of the IV stands/poles and the
breadth of the base including other features can lead to difficulty and dangerous
ambulation conditions. These patients and/or visitors sustain various degrees of injuries
and complications in incidences of collision with obstacles as they move around with the
IV stands/poles. In the course of IV therapy, improper amount of fluid can be
administered to a patient if not constantly monitored. This ends up causing
otherwise preventable injuries or death. The overwhelming number of patients in the
developing world makes consistent monitoring nearly impossible. Accordingly, in order
to eliminate these major setbacks with IV stands/poles, there is a need for a costeffective and an efficient delivery system. A conventional method in adapting the use of
microcontrollers can be employed in developing a portable and an efficient fluid
delivery system. With this development, the IV bag is placed at a much convenient part
of the body. This system will set to provide the required pressure gradient for flow while
the patient is in ambulation as with IV stands/poles which are predominantly based on
gravity. In adapting the use of these microcontrollers, sequence of instruction and codes
are programmed onto the chip which will fit in an available on-chip program memory.
From anthropometry, the delivery system with the IV bag is designed to fit onto
individuals of various sizes. Upon successful completion, physicians will no longer need
to manually count drips using timers. The system will allow for physicians to enter any
two of the three parameters that will control the drip rate and infusion time effectively,
providing a prescribed therapy. A motorized control will automatically adjust to the
desired drip rate reducing calibration time and user error. This operation of the delivery
system provides autonomous and accurate flow control as well as flow shutoff at the
end of an infusion. The portable apparatus will provide an efficient delivery system,
enhance ease in patients’ manoeuvre, improve ambulation conditions, provide a
wider range of body movements, and also ensure patient safety.
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[100] Bioinformatics Scan of Plasmodium falciparum for Potential AIDPhosphorylation Candidates
A.K. Dwamena and K.A. Duca
Department of Biochemistry and Biotechnology, KNUST, Kumasi, Ghana
Email: amosdwamena@gmail.com
Endemic Burkitt’s Lymphoma (eBL) is a B-cell malignancy which occurs mostly in
children residing in areas where P.falciparum malaria is prevalent. While Epstein-Barr
virus and malaria have long been associated with this cancer, the precise role of
malaria in its etiology remains unknown. It is believed that a DNA-repair enzyme,
activation-induced cytidine deaminase (AID), is involved in generating the t(8;14)
translocation that is an important initiator of tumour development. AID, when
overexpressed and/or hyperphosphorylated is especially mutagenic and has been
shown to lead very reliably to eBL-like tumours in mice. AID resides primarily in the
nucleus where it is involved in VDJ recombination and class-switch recombination in
normal germinal centre B-cells. It exits the nucleus to be phosphorylated by protein
kinase A (PKA) in the cytoplasm, thereby activating it to produce the DNA-breaks
needed for its function. This work seeks to identify serine/threonine kinases of
P.falciparum that might be capable of the PKA-like activity needed to hyperactivate AID.
PlasmoDB was used to identify all the possible serine/threonine kinases in the parasite.
BLAST was then used to detect high homology levels (≥ 23%) to PKA. Finally, the
subcellular localization within the parasite was predicted using PSORT II. A rac-beta
serine/threonine protein kinase (PF12250c) located on chromosome 12 showed
maximum similarity to PKA, Identity=46% (E-value 8×10-80), although several other
potential candidates were also identified. Rac-beta serine/threonine kinase has similar
structural characteristics to PKA, but its precise role in the parasite has not yet been
determined. From these initial results, we suggest that there are a number of
serine/threonine kinases that could potentially hyperphosphorylate AID if they are able
to enter the B-cell and gain access to the enzyme within the cytoplasm. This might
represent a direct mechanism whereby malaria causes eBL, but more research is
needed to establish that the kinase can indeed get inside the B-cell and phosphorylate
AID.
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[101] ESTABLISHMENT OF A HIGH-THROUGHPUT IN VITRO SCREENING
SYSTEM FOR SELECTED GHANAIAN MEDICINAL PLANTS FOR TRYPANOCIDAL
ACTIVITYAGAINST T. BRUCEI
Ammah N. O.1 Suzuki M.1, 2 Kwofie K. D.1, Frempong K. K.1, Anyan W. K.1,
Ayi I.1, Nyarko A. K.1, Koram K1, Ohta N2 and Boakye D. A.1
1

Parasitology Department, Noguchi Memorial Institute for Medical Research, University
of Ghana, Legon, Accra, Ghana;2Tokyo Medical and Dental University, Tokyo, Japan
Email: mikkvip@tmd.ac.jp

The current treatment options for Human African Trypanosomiasis (HAT) have
cumbersome modes of administration and undesirable side effects. Most
trypanosomiasis endemic countries in Africa, including Ghana, are known for their
extensive use of traditional medicines. There is the need to scientifically screen these
medicines and prove them efficient and efficacious. The study aimed at establishing a
high-throughput in vitro screening system for trypanocidal drug candidates among
selected Ghanaian medicinal plants (GMP). 50% Ethanol crude extracts from selected
GMP were screened for trypanocidal activity against the bloodstream form of T. brucei
(GUTat 3.1) using a 3-step in vitro system. Effects of the extracts on T. brucei viability
and proliferation were determined by Alamar blue® assay. Subsequently parasites were
subjected to FACS analysis to investigate extracts’ ability to induce apoptosis and/or
cell cycle alteration. Finally, immunohistochemistry was used to detect any extractinduced morphological and marker expression changes in parasites. Crude extracts
with activity in the first round 3-step screening were fractionated and re-screened.
Further purification of active fractions into compounds was then done. The purified
compounds were also taken through this 3-step screening for identification of active
compounds. Out of 113 crude extracts screened with this system, 8 showed strong
trypanocidal activities and induced apoptosis. In addition, the system was able to detect
G2/M phase alteration by some active extracts during parasite’s cell cycle. Upon further
analysis, a total of 4 including 2 novel active compounds were identified by the system.
It was discovered that these caused flagellum deficiency in the parasites. This 3-step
screening system enabled us to follow the interesting molecular activities of active
components at various fractionation and purification stages. Our high throughput
screening system successfully identified molecular mechanisms such as apoptosis and
cell cycle alterations in the parasites.
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[103] Monitoring of arsenic levels in some ready-to-use anti-malaria herbal
products from drug sales outlets in the Madina area of Accra, Ghana
A.O. Affum, D.O. Shiloh, D. Adomako
Nuclear Chemistry and Environmental Research Center, National Nuclear Research
Institute, Ghana Atomic Energy Commission, P.O. Box LG 80, Legon, Accra, Ghana
E-mail: aaffum1@hotmail.com
In Ghana anti-malaria herbal medicines or products are used to compliment commercial
drugs in treatment and prevention of Plasmodium falciparum infections. In this study,
four common aqueous based anti-malaria herbal products (coded HEB, KFE, MDM and
NIB) which are used by Ghanaian population from pharmacy/herbal stores in the
Madina area, Accra were blindly and randomly sampled for cadmium (Cd), arsenic (As)
and Lead (Pb) analysis using Atomic Absorption Spectrophotometry technique. Arsenic
concentrations were 1.087 µg/mL (108.7%), 1.027 µg/mL (102.7%), 0.330 µg/mL
(33.0%) and 0.274 µg/mL (27.4%) in MDM, KFE, NIB and HEB respectively. Arsenic
concentration determined in MDM and KFE were above the maximum permissible limit
of 1.0 ppm determined by WHO/FAO. Cadmium concentration in each of the four
products as well as lead concentration in KFE, NIB and HEB were below the detection
limit of <0.002 mg/mL (Cd) and < 0.005 mg/mL (Pb) respectively. The maximum
permissible limits for Pb and Cd determined by WHO/FAO are 10.0 ppm and 0.3 ppm
respectively. Thus, random assessment on the safety of some ready-to-use aqueous
based anti-malaria herbal products on the market is necessary to prevent public health
hazards associated with consuming these plant extracts. Although lead and cadmium
concentration in the anti-malaria herbal products were below the maximum permissible
limits, their cumulative effect on the health of an individual which consume
recommended volume of not less than 1000 mL for effective malaria parasite clearance
cannot be ignored.
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[104] Development of bioassay for the screening of beta-lactam antibiotics from
extracts of wood decay fungi against multi-drug resistant Staphylococcus aureus
(MRSA).
1

Arthur, P. K., 1Arkaifie, G. B., 1Aboagye, S.Y., 1Amarh, V., and 2Lartey, P. A.
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Department of Biochemistry Cell and Molecular Biology, University of
Ghana, Legon-Accra; 2LaGray Chemical Company, Nsawam
Email: globark@yahoo.com
The issue of drug resistance is one that is fast catching up on the world today. Thus, the
need for research community to take up the task of discovering new antibiotics or
modifying old ones to counteract bacteria. One way of doing this is to understand the
mechanisms of bacteria resistance. One known mechanism of resistance of bacteria to
antibiotics in the penicillin group is to produce beta- lactamase to hydrolyze beta lactam
produced by these antibiotics to destroy them. However, clavulanic acid is used to
enhance the action of these beta-lactam antibiotics by inhibitting beta lactamase. In this
project, extracts from wood decay fungi would be screened against multi-drug resistant
S. aureus to establish if any of the extracts have bioactivity against S. aureus and most
importantly to investigate if these bioactive extracts are beta-lactams. The disc diffusion
method would be employed and three separate setups with aspirin, clavulanic acid and
penicillin G incorporated individually into each plate. Aspirin has no known antibiotic
effect and would serve as the control for the experiment, clavulanic acid would screen
extracts which are possible beta lactams and penicillin G which is a known beta-lactam
is expected to saturate any mechanism of neutralization and allow any extract similar in
activity to penicillin G to show up thus confirming the results from the clavulanic acid
plate. It is expected that some extract, which show no activity against MRSA in the
aspirin plate, would show activity in the clavulanic acid plate and confirmed in the
penicillin plate. These extracts would most likely contain beta-lactam antibiotics. This
approach will allow for the prioitization of the product isolation efforts by limiting the
number of beta-lactam containing extracts to a few interesting ones while focus on
extract that are more likely to produce novel structures.
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[105] Analysis of the Influence of Light on Bioactive Metabolite Production by
Marine Endophytic Fungi
P.K. Arthur1, C. Opoku-Temeng1, P.A Lartey
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As a chemically and biologically diverse group of organisms, marine endophytic fungi
(MEF) are well-known for the production of novel secondary metabolites used in the
development of pharmaceuticals. Unlike plants, fungal endophytes provide an
alternative and sustainable source of the production of bioactive compounds with
potential for pharmaceutical use. These fungal endophytes dwell in plant tissues and so
their metabolism may be affected by light conditions. Studies have shown that
environmental and culture conditions affect the production of fungal metabolites. It was
observed in a previous study in which MEF isolates were cultured under normal day
light conditions, extracts of 93% of our collection of 29 isolates showed antimycobacterial activity. On the other hand, these extracts showed relatively lower activity
against MRSA (41%), E. coli (17%) and C. albicans (17%). In a separate study where
the isolates were cultured in the dark, extracts of 63% of the isolates had antimycobacterial activity whilst 31% had activity against MRSA. However, no activity was
recorded against C. albicans and E. coli. These studies revealed various trends.
Extracts of some isolates were active when cultured under light condition and had low
or no activity when cultured in the dark. Generally, very high activities were recorded
when isolates were cultured in the light than when cultured in the dark. Different TLC
band patterns were observed in most cases for isolates in both light and dark conditions
indicating the presence of different functional groups. A lot more bands were observed
in the extracts from isolates cultured in light. In this study, we attempt to express a
relationship between exposure of the fungal endophytes to light and the production of
fungal bioactive metabolites the extent. To achieve this, 6 MEF isolates that showed at
least 3 discrete and significant levels of activity against the test organisms would be
selected. These isolates would be subjected to 5 culture conditions of light and dark and
their extracts would be tested against the four test organisms. This project will allow for
the formulation of the best culture conditions to ensure larger quantities and diversity of
bioactive compounds can be isolation from the same collection of MEF.
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[107] Toxicological Studies on active Fractions and Compounds from Ghanaian
Medicinal Plants used as Antiviral and Antiparasitic Agents
P. K. Atchoglo1, K. B-A. Owusu1, T. Uto2, M. Ofosuhene1, R. Appiah-Opong1, N-A.
Ankrah1, and A. Nyarko1
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Some Ghanaian medicinal plants are commonly used traditionally to manage HIV/AIDS
and treat trypanosomiasis diseases however the safety of some of these medicines
have not yet been scientifically investigated. Therefore, the aim of this study is to
determine the cytotoxicity of active fractions and compounds from these medicinal
plants. The cytotoxicity to jurkat cells was determined on compounds coded CVP012H,
CVP012A and CVP012C that showed anti-HIV activity and chloroform fractions
obtained from plant crude extract: CVP005B. coded CVP005BA, CVP005BB and
CVP005BC that showed trypanocidal activity. The tetrazolium-based colorimetric assay
(MTT) was used for cytotoxicity assessment. From fraction CVP005BC, three (3) out of
eleven (11) sub fractions showed trypanocidal activity.. The cytotoxicity of the
trypanocidal compounds Compound-2-2, Compound-2-3 (novel compounds) and
Compound-2-5 towards jurkat cells were also determined using MTT assay. Cytoxicities
of the anti-HIV compounds in increasing order of potency were CVP012H < CVP012A <
CVP012C with IC50 range 57.1 to 90.4 µg/ml. For the compounds with trypanocidal
activity, cytoxicities in increasing order were Compound-2-5 < Compound-2-4 <
Compound-2-3 with IC50 range 5.8 to 61 µg/ml. Further toxicological studies should be
conducted on these active compounds.
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[108] Impact of media formulation on the production of anti-mycobacterial
compounds from wood decay fungi (WDF)
1

Arthur, P. K., 1Adadey S.M., 1Aboagye, S.Y., 1Amarh, V., and 2Lartey, P. A.

1

Department of Biochemistry Cell and Molecular Biology, University of Ghana, LegonAccra; 2LaGray Chemical Company, Nsawam
Email: adadeymawuli.am@gmail.com
Humans (and animals) share common microbial pathogens with fungi, such as
Escherichia coli, Staphylococcus aureus, and Pseudomonas areuginosa. The beneficial
defensive strategies used by fungi against these microorganisms are exploited by man
to discover new anti-microbial agents. Our project was aimed at examining the impact of
media formulation on the production of anti-mycobacterium compounds from wood
decay fungi (WDF). WDF were grown on different modified potato dextrose media. The
medium was enriched with different metal ions, amino acids, wood extracts or carrot
extracts. Fungal secondary metabolites were isolated and tested against
Mycobacterium smegmatis. WDF grown in modified metal ion-media had higher
mycelia density per culture volume compared to the other modified media. They
produced anti-mycobacterial compounds with slightly higher bioactivity against M.
Smegmatis. On the other hand two different growth characteristics were observed from
the WDF grown on the wood-extract modified media. While one set of wood-extract
modified media supported WDF growth, the other retarded fungal growth. Nevertheless,
the extracts from these modified cultures were able to show anti-mycobacterial activity.
Carrot-extract modified media supported WDF growth more than carrot-puree modified
media. Taking together, our result has shown that the growth medium of WDF
influences it growth characteristics and production of secondary metabolites. Our work
in progress is aimed at finding the best modified media combinations for the production
of anti-mycobacterial compounds and also to isolate and characterize the bioactive
compounds.
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[109] The role of Portulaca oleracea polysaccharide in regulating intestinal micro
flora as well as its immunomodulatory role on senescence mice
Osei-Sarpong, C.1, Guo J.Z2, Ma S.X2
1

Dept. of Biomedical and Forensic Sciences, UCC, Cape Coast; 2Dept. of Microbiology,

Jiamusi Uniersity, Jiamusi, China 154007.
E-mail: collins.osei-sarpong@ucc.edu.gh
This research was aimed at exploring the role Portulaca oleracea polysaccharide (POP)
plays in regulating intestinal micro flora and its immunomodulatory effect in aged mice,
as well as a preliminary clarification of the mechanisms involved in POP on
microecological and immune system studies. 60 pure Kunming mice strains were used
for this research. D-galactose was subcutaneously injected into young mice to induce
aging, after which the mice were treated with POP. At the same time, the mice were
randomly divided into a normal control group, a positive control group and negative
control group. After 30 days of treatment with the various medications, the mice were
sacrificed and the thymus and spleen extracted and weighed. The MTT method was
used to determine the quantity of T lymphocytes; the quantitative detection method was
used to determine the quantity of intestinal micro flora in the mice while the colorimetric
analysis for limulus test was used to determine the blood endotoxin content of the mice.
After 30 days of inducing age in the mice with D-galactose, it was observed that the
number of bifidobacteria and lactobacilli decreased (P<0.05), while the number of
enterobacter and enterococci increased, it was also observed that thymic involution had
occurred, and a decrease in the weight of the spleen was also observed, all indicating
aging was induced in the mice. An increase in blood endotoxin content in the aged
group was also observed, (P<0.05) while there was a decrease in the number of murine
spleen T cells (P<0.05). After treatment with POP, it was observed that there was a
reverse in the above indexes (P<0.05). Portulaca oleracea polysaccharide (POP),
1. has a regulatory effect on intestinal flora and blood endotoxin content of aged mice
2. has a modulatory effect on the immune system of aged mice.
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[111] Antitumour Properties of Ethyl Acetate Fraction of Standardised Ethanol
Root Bark Extract Of Carissa edulis (Vahl)
J. Ya’u1, M.G. Magaji1, A.H. Yaro2, B. A. Chindo1,3, J.A. Anuka1, I.M. Hussaini1,4
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Department of Pharmacology, Kaduna State University, Kaduna, Nigeria 4Department
of Pharmacology, University of Maiduguri, Maiduguri, Nigeria
E-mail: yjamilu@abu.edu.ng; jameelyau@yahoo.com
Carissa edulis (Vahl) have been used in the traditional medicine for the management of
fever, epilepsy, viral, bacterial, parasitic infection and cancer for many years. The
present studies aimed at evaluating the antitumour properties of the ethyl acetate
fraction (EAF) obtained from standardized ethanol root bark extract of C. edulis. Cell
viability (anatomical study) was assessed using U1242 glioblastoma cell lines and the
mechanisms involved in the cell death were determined via western blotting. EAF dose
dependently and significantly (p<0.001) reduced the cell viability by 31% at 62.5 µg/ml
and 78% at 500 µg/ml compared with control with IC50 of 131.05 µg/ml. Also, EAF
reduced the cell viability significantly (p<0.001) and dose dependently from 40.65% at
62.5 µg/ml to 92.41% 500 µg/ml with IC50 of 90.55 µg/ml in epidermal growth factor
(EGF)-mediated cell proliferation. The EAF column fractions EAF1 and EAF2
significantly (p<0.001) reduced the cell viability by 96.3%, while the EAF 250 µg/ml
decreased the cell count by 48.4%. EAF did not have effect on EGF and transactivation
by phorbol 12-myristate 13-acetate (PMA) in both 1045 and 1068 serine residues.
However, at the downstream, EAF blocked the phosphorylation of mitogen activated
protein kinase (MAPK). Also, EAF blocked the phosphorylation of MAPK mediated by
PMA transactivation. Further, EAF blocked the NF-κB phosphorylation via EGF
activation and completely blocked NF-κB. EAF reduced the phosphorylation of Akt
transactivation by PMA. It might be concluded that the EAF of ethanol root bark extract
of C. edulis contains biologically active principles that have anti-glioblastoma cells
growth. The mechanisms involved are the blockade of EGF receptor and at
downstream, blockade of phosphorylation of MAPK, Akt and NF-κB proteins. This study
provided pharmacological basis for the ethnomedicinal use of the plant in the
management of cancer.
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[113] THE EFFECT OF AFLATOXINS ON HUMAN CANCER PATHWAYS
Patrick W. Narkwa, Mohamed Mutocheluh and David J. Blackbourn
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E-mail: mutocheluh@gmail.com
Hepatocellular carcinoma (HCC) or liver cancer is commonly associated with individuals
coinfected with hepatitis B and or C viruses and reported as the third cause of mortality in
cancer patients worldwide. Aflatoxin (mycotoxin) exposure in food is a significant risk factor
for HCC. The type 1 interferon (IFN) pathway of the innate immune system limits viral
infections. Indeed, IFN-α is reported to show a significant protective effect against hepatic
fibrogenesis and carcinogenesis. The current study is testing the hypothesis that aflatoxins
inhibit the type 1 IFN pathway and deregulate other anticancer pathways by directly
interfering with key signalling proteins. The current study is being performed similarly to our
previous one (Mutocheluh et al 2011, JGV; 92:2394-8). This study will reveal whether
aflatoxins inhibit human anticancer pathways and the mechanism involved. The
identification of such mechanisms may open new avenues for targeted therapeutic
intervention strategy & advance the knowledge of HCC biology. HEK 293 cells were
cultured and treated with increasing amounts of aflatoxin B1 (0, 1, 10, 100, 250 & 500
µg/ml) for 24 hrs, 48 hrs & 72 hrs respectively and the cytotoxic effect was measured with
an MTT based assay. The apoptotic effect of aflatoxin B1 was determined by depriving the
cells of nutrients for a further 72 hours and the number of viable cells measured with the
trypan blue dye exclusion assay. We report that aflatoxin B1 killed HEK 293 cells in a dose
and time depended fashion. However, aflatoxin B1 (500 µg/ml) rescued the cells from
apoptosis. Therefore, aflatoxins may deregulate the apoptotic pathway to cause cancer.
Further studies to determine the effect of aflatoxins on 45 human cancer pathways
including the type I IFN pathway in human liver tissue with the Cignal finder multi-pathway
reporter array technique is ongoing.
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[114] DYNAMICS OF IFN-γ PRODUCTION DURING
TUBERCULOSIS

ACUTE PULMONARY

Afum-Adjei Awuah A.1, 2, Owusu-Dabo E.1, 2, Jacobsen M.3, 4
1
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Whereas a third of the world’s population is infected with mycobacterium tuberculosis
(mtb), there is still a lot to learn about the specific role of cellular immune system in
particular the role that is played by IFN-γ in the immune response against mtb infection.
This study investigated the dynamics of IFN-γ production in active tuberculosis patients
and their household contacts before, during and after chemotherapy. A total of 19
clinically confirmed TB patients and 40 household contacts were recruited from two
hospitals in Kumasi, Ghana (Komfo Anokye Teaching Hospital and KNUST Hospital).
PBMCs were isolated from whole blood for stimulation using 2 TB specific antigens and
3 positive controls for 5 days. IFN-γ from culture supernatants were quantified using
ELISA. We show IFN-γ repression as a likely concomitant mechanism of immune
evasion by mtb. There was a statistically significant increase in IFN-γ concentration
after six months of chemotherapy (P value=0.0323). BCG vaccination (P value=0.7351),
age of the patients (P value= 0.7336) and sex of patients (P value=0.8430) had no
bearing on the IFN-γ response. We show that ESAT-6 may induce IFN-γ repression of
patients for time point zero (P value=0.0054) and time point 1 (P value=0.0099). BCG
vaccination confers no protection in adults and that gender and age does not influence
IFN-γ response to mtb infection. It takes 6 months of chemotherapy to adequately
improve IFN-γ response to mtb infection. Further work needs to be carried out to
investigate the effect of IFN-γ receptor anergy and the likely counteractive role of antiinflammatory cytokines like IL-10 among others on the capacity of IFN-γ to suppress
mtb infection in Acute Pulmonary Tuberculosis Patients undergoing chemotherapy.
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[115] MOLECULAR CHARACTERISATION OF EXTENDED-SPECTRUM BETALACTAMASES IN KLEBSIELLA PNEUMONIAE AND ESCHERICHIA COLI
1
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Klebsiella pneumonia and Escherichia coli are opportunistic pathogens that are an
important cause of nosocomial infections. The prevalence of extended spectrum betalactamases (ESBLs)-producing strains and their resistance to beta lactam antibiotics is
on the increase. The emergence of multidrug-resistance (MDR), ESBL-producing
K.pneumonia and E.coli pose a serious antibiotic management problem as resistance
genes are easily transferred from one organism to another. The present study
molecularly characterized ESBLs in K. pneumonia and E. coli isolates from the Greater
Accra Region. The isolates had been previously definitively identified as K. pneumoniae
and E. coli using Vitek 2 Compact and concurrently analyzed for ESBL producing
phenotypes using Vitek 2 ESBL test. The ESBL phenotype were determined using the
Combination Disc Method (CDM). Bacterial DNA was extracted by the boiling method.
All samples were investigated for the presence of CTX-M and TEM genes by PCR
analysis. Out of 30 isolates (16 K. pneumoniae and 14 E. coli) tested, 23 (76.7%) were
positive using the Vitek2 ESBL tests while 24 (80%) were positive using the CDM.
However, the number of isolates determined positive for ESBL by genotypic method
was 13 (43.3%) and 11 (36.7%) for the CTX-M and TEM genes, respectively. Eleven
(36.7%) PCR positive isolates showed both the CTX-M and TEM genotypes. A total of
five (16.7%) isolates negative by the phenotypic methods were positive by PCR. From
results of the investigation, it was concluded that bla TEM and blaCTX-M genes are
present. K. pneumonia and E. coli isolates from the Greater Accra Region. The results
of this study also showed that some antibiotic sensitive isolates were carrying
resistance genes.
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[117] RADIONUCLIDES IN WATER SAMPLES IN KUMASI
Atta-Agyeman, F. and Aikins, M.
Department of Chemistry, KNUST, Kumasi
Email: attaagyemanf@gmail.com or aikins400@yahoo.com
Natural radioactivity concentrations (gross α-β measurements and γ spectroscopy
measurements for 226Ra, 232Th and 40K) have been determined in 24 different samples
of water comprising 22 samples of underground water and two samples of treated tap
water in the Kumasi metropolis in Ghana. The gross α-β analyses were carried out
using a low background gasless automatic α-β counting system (Canberra iMaticTM)
calibrated with α - (241Am) and β - (90Sr) standards. The γ analyses were carried out
using γ spectrometry system made up of NaI (TI) detector and measuring assembly.
The activity concentrations of gross α in the water samples varied in a range of 0.0157 0.1427 Bq/L with an average value of 0.0407 Bq/L whereas for gross β, the activity
concentrations ranged from 0.0893 - 0.4000 Bq/L with an average value of 0.1580 Bq/L.
The average concentrations of 226Ra, 232Th and 40K were 22.41±6.07, 114.62±13.01 and
227.38±12.16 mBqL-1 respectively. The mean annual effective dose due to water
consumption was determined to be 7.00±0.86 µSv/year. The gross α-β levels, the
activity concentrations obtained for the three radionuclides and the annual effective
dose were all within the WHO safe limits. This study indicates that borehole water in the
sampled communities are radiologically safe for consumption.
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[119] IN-VITRO ANALYSIS OF SULFADOXINE AND PYRIMETHAMINE [SP]
A.A. ASODJI and A. ACHEAMPONG
Dept. of Chemistry, KNUST, Kumasi
Email: asodjianthonyamanor@yahoo.com
In view of the potential danger that substandard antimalarials could pose in the fight
against malaria in pregnancy, the use of sulfadoxine pyrimethamine (SP), an
antimalarial drug combination (Tablet) in intermittent preventive treatment (IPT) was
introduced. The objective of the study is to assess the post market quality of three
brands of SP tablets from Roche LTD (Fansider), Kinapharma LTD (Malafan) and
TradeWind Chemist (Trafan), which were sourced from a wholesale Pharmacy outlet in
the Ghanaian market. The assessment included the evaluation of visual inspection,
identification, uniformity of weight, friability, hardness, disintegration and dissolution
tests as well as chemical assay of the tablets. Assay for dissolution and quantitative
content analysis were performed according to United States Pharmacopoeia (USP) and
British Pharmacopoeia (BP) 2009 methods. Identification by FT-IR and HPLC showed
the presence of sulfadoxine and pyrimethamine in all drug samples. All SP tablets
passed the BP standards for uniformity of weight as none deviated. SP tablets passed
disintegration test with times, 1:38, 11:03 and 7:01, hardness test of SP tablets also
passed with values of 117.9 N, 117.8 N and 63.00 N for Fansider, Malafan and Trafan
respectively. Malafan failed friability test with a value of 4.559 % whiles Fansider and
Trafan passed with values of 0.317 % and 0.766 % respectively. All the SP brands did
comply with the standard USP specifications for dissolution test by UV-VIS with
sulfadoxine (97.25±3.01, 92.76±1.63, 93.08±3.07) % and pyrimethamine (84.53±4.59,
80.30±1.86, 77.94±9.13) % for Fansider, Malafan and Trafan respectively. Assay of
content for sulfadoxine (99.23±2.53, 99.89±3.62, 102.98±1.31) % and pyrimethamine
(98.53±1.24, 95.63±0.64, 97.35±0.52) % by UV-VIS and by HPLC, sulfadoxine
(94.94±0.49, 98.14±0.22, 98.98±1.05) % and pyrimethamine (99.17±3.73, 107.94±0.66,
96.07±1.41) % for Fansider, Malafan and Trafan respectively, passed the test. There
were no significant differences between locally manufactured (Malafan and Trafan) and
imported (Fansider) products of the SP tablets.
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[121] THE USE OF LDPE PASSIVE SAMPLER IN THE MONITORING OF PAHs IN
RIVER ODA PRA (OFIN) BASIN, EJISU BESAESE
E. A. AWUNI and N.K. ASARE DONKOR
Dept. of Chemistry, KNUST, Kumasi
E-mail: asaredonkor@yahoo.co.uk
A number of alternative methods for monitoring water quality have been developed to
complement and/or replace spot-grab sampling methods. Passive sampling techniques
allow the determination of time-weighted average (TWA) concentration of the
bioavailable fraction of pollutants over several weeks. LDPE strips, which acting as
hydrophobic organic receiving phase, were exposed as passive samplers in River Oda
Pra (Ofin) Basin at three (3) sampling points: downstream, midstream and upstream.
After retrieval, the LDPE strips were directly analysed by GC/MS. The TWA
concentrations of polyaromatic hydrocarbons (PAHs) at the various points were
calculated using partitioning constant between Polyethylene and water, KPEw. Spot-grab
sampling was done along-side the passive sample. The estimated TWA concentrations
of freely dissolved fractions of 9 detected PAHs in downstream sample ranged from
0.02 to7.40 µg/mL. 6 PAHs were detected in the midstream and their TWA
concentrations ranged from 0.05 to 5.19 µg/mL. The estimated TWA concentrations of
the 4 detected PAHs in the upstream ranged from 0.05 to 0.77 µg/mL. The highest
concentrations among the three sampling points were found at the downstream sample.
The results also shown that the number of detected PAHs with the spot-grab sampling
was less than that of the passive sampler, with far lower concentrations; all the PAHs in
the spot- grab upstream sample were below the limit of detection. The levels of PAHs in
the river, as detected by the LDPE passive sampler, pose a major health concern
according to US EPA’s recommendation of a zero or non-detectable concentrations of
PAHs in water.
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[124] Comparative study of the feasibility of bioleaching heavy metals from mine
tailings using Aspergillus species and Sulphur –oxidizing bacteria.
A. N. Kani
Department of Theoretical and Applied Biology, KNUST, Kumasi, Ghana.
Email: mykani@yahoo.com
The mining and metallurgical activities that have been intensive during the last century
have resulted in the generation of huge amounts of mine tailings having large deposits
of heavy metals. Their improper management in has resulted in the migration of heavy
metals into the environment, endangering human health. The presence of toxic heavy
metals in mine tailings caused lots of serious environmental problems. It is important
therefore to develop a suitable and economical technology for removal of heavy metals
from mine tailings before release into the environment. The physical or chemical
technologies that are conventionally used for treatment of metal-contaminated solids
are faced with several challenges including; the development of toxic by-products, high
energy requirements and high cost of operations. Research has proved that bioleaching
is one of the promising methods for removing heavy metals from mine tailings.
However, there are few studies on the application of this innovative technique for
recovering of heavy metals. Most studies on bioleaching have mainly used single
inoculum for the metal recovery experiments. This study therefore will employ
Aspergillus species and Sulphur - oxidizing bacteria for the bioleaching process. The
study area will be a notable mine tailing dump site at Tarkwa, where the treatment of
these wastes is a challenge to the inhabitants. It intends to be a comparative laboratory
scale study. During the laboratory scale study, Total Heavy metals, Redox potential, pH
and Electrical conductivity will be accessed. Statistical analysis will be done using SPSS
V19. It is envisaged that the outcome of this study will contribute to the development of
an environmentally friendly cost effective bioleaching process for the removal of heavy
metals from mine tailings before release into the environment.
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[126] Characterization and uptake of pharmaceuticals in environment to plants
D. Azanu1, B. Styrishave2, G. Darko1
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Dept. of Chemistry, KNUST, Kumasi; 2Dept. of Pharmaceutics and Analytical
chemistry, U. of Copenhagen, Copenhagen, Denmark
E-mail: azanudavid@gmail.com
The presence of pharmaceuticals in surface water is an emerging environmental issue
and provides a new challenge to food safety. Several recent researches also
demonstrated the potential omnipresence of pharmaceuticals in the soil environment
and manure. However, due to their high resistance to the photodegradation and
biodegradation, these kinds of pharmaceuticals were often excreted into sewage with
metabolites as well as the unchanged parent compounds after usage. These
discharged pharmaceuticals could persist in environmental waters used for irrigation of
vegetables. This makes our vegetables unsafe for consumption. The objectives of this
project are: to identify the main sources of pharmaceuticals in low quality water used for
irrigation by performing source mapping and collect data to identify, characterize and
quantify the sources and types of chemical contaminants in the selected wastewater
irrigated areas; to identify, characterize and quantify pharmaceuticals in vegetables
prone to irrigation with low quality water; and to perform uptake studies of some
pharmaceuticals found in low quality water to plants. This project seeks therefore to
identify food safety and health hazards of using low quality water for food production by
poor farmers in water scarce peri-urban communities in Ghana.
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[127] Prevalence of Chloroquine Resistance in and Around Kumasi
D. Baidoe-Ansah, and K.A. Duca
Department of Biochemistry and Biotechnology, KNUST, Kumasi
Email: bdavidnorman@gmail.com
The fight against malaria, despite recent strides, is still not fully won. This fact can be
attributed to factors such as ineffective diagnostic tools for rapid and accurate
diagnosis, use of older drugs against which the parasite has developed resistance, and
failure to rigorously practice prophylactic measures. Chloroquine was once the preferred
drug to treat malaria in Ghana but no longer; several years ago the WHO recommended
a switch to artemisinin-based combination therapy (ACTs). As observed in Malawi,
sensitivity to chloroquine might be expected to return in Ghana, yet preliminary data
suggest otherwise. In 2011, 97% resistance was observed in a small number of patients
(39) who reported to the KNUST Clinical Analysis Lab for malaria testing. This new
study aims: A) to determine the accuracy of routine thick smear diagnosis under usual
working conditions as compared with a more sensitive nested PCR and B) to ascertain
the prevalence of chloroquine resistance in central, urban Kumasi (KATH, 100
samples), peri-urban Kumasi (KNUST Hospital, 180 samples) and a more rural area
location (Nkwantakese and Pampatea, about 20 km north of Kumasi, 203 samples). A
total of 400 thick smears and spots with initial malaria diagnosis by skilled microscopist
have been collected in the three locations. Genomic DNA will be extracted from the
spots and amplified using a nested PCR. A segment of the Plasmodium falciparum
chloroquine resistance transporter gene (pfcrt) associated with will be amplified and
restriction-digested with Xap1 which can determine sensitivity or resistance based on
the presence of a restriction site in the sensitive parasites. Diagnostic accuracy by thicksmear will be compared to PCR, as preliminary results also suggest that it is not much
higher than chance. The hypothesis to be tested is that the sensitivity of Plasmodium
falciparum to chloroquine will be higher in rural areas with less access to well-stocked
chemical shops, as compared to urban centers with easy access and a broader range
of treatment options.
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[128] PROTECTIVE EFFECT OF DIFFERENT BRANDS OF CARBAMAZEPINE

TABLETS ON MAXIMAL ELECTROSHOCK SEIZURE TEST IN CHICKS
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Department of Pharmacology and Therapeutics, Ahmadu Bello University Zaria,
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OBJECTIVES. Assay for content of active ingredient is a critical test of drug quality,
failure to meet the standard for content of active ingredient will result to sub therapeutic
quantities. Three brands (A, B and C) of carbamazepine were assayed to determine
their therapeutic equivalence according to standard chemical and biological assay
procedures.
METHODS. Selected brands of carbamazepine were assayed for chemical equivalence
to establish identity, weight uniformity and assay for percentage contents of active
pharmaceutical ingredients using UV Spectrophotometric analysis as specified in B.P.
1993. All the three brands were further evaluated for anticonvulsant activity using
maximal electroshock seizure model in chicks; this was conducted at different graded
doses of 20, 10 and 5 mg/kg for each brand to determine the level of their potency.
RESULTS. All the brands passed weight uniformity test as none of the tablets deviated
from the mean by more than 7.5%. Similarly, their melting points were found to conform
to standard average melting point (1910C) according to B.P. official monograph.
However, the content of the active ingredients for brands B and C did not conform to
official standard of 95-105% while brand A was found to conform. Thus, the percentage
contents for brands A, B and C were 99.49%, 76.02% and 87.59% respectively. Also, all
the three brands at all the doses tested showed significant protection of seizures
ranging from 70-100% quantal protection. But brand C at 5 mg/kg gave only 40%
quantal protection.
CONCLUSION: The brands under consideration were not therapeutically equivalent.
Therefore, it would be of pharmaceutical interest to consider best brands for therapeutic
purposes.
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[129] TRend in Africa: Advancing Neuroscience Research in Sub-Saharan
Universities
Thomas K. Karikari1, Lucia Prieto-Godino2, Tom Baden3, Sadiq Yusuf4, and Jorge Iván
Castillo-Quan5
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German Centre for Integrative Neuroscience, University of Tubingen, Germany; 4Faculty
of Health Sciences, Kampala nternational University, Kampala, Uganda; 5Research
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Email: ohenekakari@gmail.com
Overcoming global inequality through education, as well as local empowerment has
long been established as a worldwide development goas. However, most existing
projects focus on primary and secondary education, neglecting the role of the tertiary
tier. Investment in university education is a key foundation towards a sustainable
program in which future primary and secondary teachers are educated locally to the
highest standards, which eventually will make these countries independent from
Western volunteers. In addition, scientific education is key to the ability of societies to
innovate, move forward and integrates within the global society. To date, most
developing nations need to import their solutions, innovations and patents from abroad,
while losing their most capable minds to Western universities. Therefore we believe that
providing top-level education to local scientists in their home country is key to enabling
developing societies to take their futures into their own hands. Teaching and Research
in Neuroscience for Development (TReND) in Africa is a non-profit organization run
entirely by volunteers all of which are research scientists at different universities
worldwide. We are dedicated to improving university-level science education and
research in sub-Saharan Africa. Towards that end we run a number of educational,
health and capacity building projects.
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[131] APPLICATION OF MICROBIAL FUEL CEL IN BIOMEDICINE
Bortieh Bortey Eugene1 and Patience Tetter-Quacoo2
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Department of Molecular Biology and Biotechnology, School/Faculty of Biological
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University of Ghana, Medical School
Email: bourgene@yahoo.com

Low density polyethylene (LDPE) used for sachet water, is one of the major sources of
environmental pollution. In the present study, colonies of environmental microbes
(bacteria) were isolated and screened for their ability to degrade this plastic. A positive
screen for bacteria degradation in a glass reactor shows emission of gas and
cloudiness within two weeks. Degradation of the plastic occurs in a Microbial Fuel Cell
(MFCs) and the chemical energy produced from the bio-convertible substrate is
converted directly into electricity. To achieve this, bacteria are used as agents to
transfer electrons from an electron donor, such as plastic to an anode electrode. The
larger the difference in potential between donor and acceptor, the greater the power
generated. The electrons are subsequently conducted over a resistance or power user
towards a cathode and the chemical energy generated from the plastic is directly
converted to electrical energy. This MFC technology can be used for drug delivery and
biosensor production. Biosensors can monitor the conditions such as nutrient supply
and toxins of a living organism, with a high degree of sensitivity. A confident level
(power generated) can be set as standard for a normal conditions any change in the
sensitivity could be detected and the corrective measures put in place. This technology
may also find use in such areas as diagnostics and analytical chemistry. Development
of miniaturized MFC devices can be used for controlled-released implantable device for
drug delivery applications. This microchip can release a single or multiple chemical
substance(s) on demand according to their right dosage with high fidelity. Overall, such
a device will improve the way we practice and deliver healthcare in Ghana.
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[132] Bovine Fasciolosis in Mayo-Belwa Area of Adamawa State, Nigeria
Nongo, N.N.1 and Maigari S.B2
1

Dept. of Veterinary Parasitology and Entomology, U. of Agriculture Makurdi, Nigeria;

2

Dept. of Animal Health and Production, Akperan Orshi College of Agriculture Yandev,

Benue State, Nigeria
Email: drnongo@yahoo.com
Bovine Fasciolosis was investigated in the extensive cattle rearing Mayo-belwa area of
Adamawa State, Nigeria. Aspects investigated included faecal sampling for Fasciola
eggs across constituent districts, prevalence of Fasciola sp in slaughtered cattle and
search for snail intermediate hosts across wetlands of the area. Mean prevalence of
Fasciola eggs was 9.5% while a fluctuation in monthly prevalence occurred through the
four year period examined, with peak occurrences during mid march to mid April and
November to December. The lowest prevalence occurred from June to September.
Bulinus globosus were snails commonly recovered from the wetlands which could not
be conclusively linked with transmission of the parasite. With such persistent prevalence
in extensively reared cattle, there is enormous possibility of metacercariae
contaminating the vegetation and water foolowed by inadvertent human consumption
and infection. Coupled with loss of protein resource through partial or total
condemnation of affected bovine livers during meat inspection, the bovine fasciolosis
problem will exert serious impact on public health in the affected locality.
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[133] Food Safety in Ghana – Implementation of National Standards in Selected
Food Commodities on the Ghanaian Local Market
Abena Safoa Osei
Standards Division, Ghana Standards Authority
Email: safoaosei@gmail.com
Fresh fruits and vegetables, main stay of our diets are best eaten fresh and must reach
the consumer in a state of quality. It is essential then that they conform to national
quality and safety standards. A MOFA – GSA collaboration assessed conformity of
selected commodities on local markets to national quality standards. Selected
commodities were purchased from Ghanaian markets for the survey.
25% statistics rule was used to select the busy urban markets; one rural market was
randomly selected from each of the selected regions; Northern, Brong Ahafo, Central
and Greater Accra regions. A total of ten markets were selected from the four regions.
The commodities pre-selected by MOFA/ PPMED include Tomatoes, Onions, Pepper,
Fresh oranges, Maize, Rice, Gari and Edible cassava flour (Kokonte).
Inspectors were selected from the SRID offices at the “Market Districts” Three SRID
inspectors from each of the ten selected districts were selected. All the thirty inspectors
were trained by GSA resource persons on the following – (i) the quality requirements
(as per National Standards), (ii) Inspection procedure (outlined in inspection manuals),
(iii) Interpretation of the standards, (iv) Calculation of tolerances and (v) Reporting of
results. Trained inspectors randomly selected five traders for each commodity; each
trader’s best grade and the next lower grade were purchased. A third grade was
purchased if it was available. Inspection procedure was monitored by a GSA-MOFA
team. From all the markets, the percentage conformity of the selected commodities was
as follows: 2.3% for fresh tomatoes, 13.1% for onions, 14.0% for hot peppers, 20.2% for
fresh oranges, 19.8% for rice, 34.5% for maize, 58.7% for gari and 53.1% for “kokonte”.
The study showed that traders and farmers are not aware of the National quality
standards. It also revealed that most of the produce traded locally does not conform to
the National Quality Standards
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[134] International linkages to enhance the career of Ghanaian Biomedical
Scientists
William Ampofo
Virology Department, Noguchi Memorial Institute for Medical Research, University of
Ghana,
Email: WAmpofo@noguchi.ug.edu.gh
A degree in Biomedical Sciences provides a solid grounding for a career in health care
or related research. The study of life processes will have set a solid understanding of
health and the methods for diagnosing, analyzing and treating disease. A typical
biomedical scientist will thus apply biology-based science to medical use for research,
health monitoring or treatment. In this era, as human and animal health systems
becomes increasingly sophisticated, the demand for highly skilled biomedical scientists
capable of performing and analyzing a range of high-tech procedures to support
clinicians is a critical need. This continually changing, dynamic field requires continual
improvement in research, education and specialized laboratory work skills. As such,
local biomedical scientists should seek linkages that will provide such opportunities. The
presentation will thus describe the opportunities presented by two international bodies The American Society for Microbiology (ASM) and the African Society for Laboratory
Medicine (ASLB) that he represents in Ghana. The ASM offers Career Portal and
Connections, Continuing Education, Awards/Grants/Fellowships, Professional
Certification, Mentoring and Preparations for leadership roles in the clinical microbiology
or immunology professions by postdoctoral training. ASM also advances science
through access to monthly news magazine, journals, books and conferences. The
Microbe Library Visual Collection enables access to Visual Media Briefs and various
networking opportunities via Listservs and Alerts with Divisions who represent the full
spectrum of microbiology and membership of a global directory. ASLM’s mission is to
advance laboratory medicine services needed to support preventive medicine, quality
patient care and disease control in Africa. ASLM will advance laboratory medicine
systems, practices and networking by initiating and maintaining regular communication
with laboratory medicine professionals, country leaders, academic centres and NGO
partners.
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Optional Workshops and Special Events
Pre-conference bioengineering workshop, Sunday, 28 July 2013, TIME 1-5PM
Build a PCR Machine, conducted by Myron Williams, Dept. of Chemistry, Clark-Atlanta
U., USA
The Polymerase Chain Reaction, or PCR, is a now common and often indispensable
technique that has revolutionized research and diagnostic capabilities in a variety of
biological, medical and agricultural applications. PCR is a biochemical technology that
selectively amplifies several thousand-fold a single or a few copies of a short piece of
DNA, generating millions of copies of a particular DNA sequence.
In addition to myriad research and industrial laboratory applications, PCR has a
number of social and public heath uses. These include prenatal tests for genetic
disease, genetic fingerprinting for crime scene investigation or determination of
parentage or genetic relationships, tissue typing for organ transplantation,
diagnosis of viral (e.g. HIV) or bacterial (e.g. tuberculosis) infection and cancer,
as well as diagnosis and monitoring the spread of disease in domestic or wild
animal or plant populations.
In addition to the DNA-containing sample to be analyzed (template), PCR
requires
a) knowledge of probable DNA sequence, [available in public-domain electronic
databases]; b) synthetic oligonucleotide primers, [can be chemically synthesized
at rapidly decreasing cost by companies (like Inqaba Biotec)]; c) heat stable DNA
polymerase enzyme; d) deoxynucleoside triphosphates (dNTPs); e) a PCR
machine or Thermal Cycler
While most of the requirements are cheap consumables that cost only a few
cents per experiment or test, the thermal cycler is a piece of equipment that
typically costs upwards of $4000. This is the limiting factor that confines the use
of PCR to university and hospital laboratories in the Developed world, and
excluded entities like American public schools or field-based health initiatives as
well as educational & public heath institutions in much of the Developing
countries. A thermal cycler is device that has a heating and cooling block with
holes where tubes holding the reaction mixtures can be inserted. The cycler then
raises and lowers the temperature of the block in discrete, pre-programmed
steps.
COST: 10 GHS for students, 25 GHS for professionals
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Breast Cancer Screening with BreastLight, Monday, 29 July 2013, 6 – 10.00pm
Screening conducted by Mammocare.
Cancer remains a low priority for the developing world which is still grappling with
infectious diseases and poverty. However, according to the International Association of
Research on Cancer of the World Health Organization, recent global cancer statistics
indicate that breast cancer is on the rise and that the increase is fastest in developing
countries that rarely saw this disease in the past. In addition to the fact that the
incidence is rising, late presentation with poor treatment outcomes is the hallmark of
breast cancer in Ghana. The 5-year survival of breast cancer here is less than 25%, as
compared with over 70% in Western Europe and North America. Much of the difference
is due to early detection. It is also disturbing that the average age at diagnosis for breast
cancer in Ghana is 46 years as compared to an average age of over 65 years in Europe
and North America. [Opoku et al (2012) PanAfrican Medical Journal, 11:28]
As part of GBC 2013, Mammocare will conduct a breast cancer screening with the
BreastLight for women attending the conference and members of the UCC community,
as well as the general public. It will only take a small amount of your time, which is time
well-invested in safeguarding your health.
THE BREASTLIGHT/BREASTCHECKER IS A NOVEL MODE OF DETECTING
BREAST LESIONS AND BREAST CANCER
Breast light represents a novel mode of looking at breast cancer with significant
potential. Angiogenesis (new blood vessel formation) is a hallmark of cancer. The
BreastLight (see image below) is a handheld device which transilluminates the breast
with a red light (617nm). This red light is absorbed by haemoglobin in the blood so that
areas of high vascularity appear black. Cancers, inflammatory and haemorrhagic
lesions in the breast appear black and suggest possible problems that should be
explored further. Screening with the BreastLight is very accurate, with a very small false
alarm rate.

COST: 5 GHS per screen
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Special Event: Protein Sequencing and Quantitation Using Mass Spectrometry,
Monday, 29 July 2013, 7-9PM
Conducted by Kwasi Mawuenyega, Dept. of Neurology, Proteomics, Washington U.
School of Medicine, USA
This event will introduce you to the exciting field of modern experimental proteomics.
The format will be lecture with some online teaching tools.
COST: Free
Special Event: Bioengineering Ion Channels, Monday, 29 July 2013
Conducted by Henry Colecraft, Dept. of Physiology and Cellular Biophysics, Columbia
U. School of Medicine, USA
This event will be begin with a little primer on what ion channels are from a biophysical
perspective and the essential roles they play in life processes. Dr. Colecraft will then
present examples of bioengineered calcium channels from his own laboratory. The final
section will be more interactive where participants brainstorm about prospects for
setting up an electrophysiology lab in Ghana and touch on some of the unique
questions that can be addressed in the West African context, e.g., characterizing
parasitic ion channels so they can be targeted in therapy.
COST: Free
Post-conference grant writing workshop, Wednesday, 31 July, 7-9PM
Getting the Reviewers on Your Side: Little Tricks for Winning that Grant,
conducted by Elvis Tiburu, Northeastern U. Center for Drug Discovery, USA and Dept.
of Bioengineering, U. of Ghana
Dr. Tiburu is currently a visiting professor at the U. of Ghana and a frequent reviewer of
grants for various agencies. He has provided grant writing training to investigators from
Legon and will be repeating that training at GBC 2013. Many good grant applications
fail to get funded, not because the science was bad or the research was insignificant,
but due to a failure to communicate in a clear and compelling manner to those who will
review your application. You will learn how important it is to engage the reviewers and
get them believing in what you want to do right from the very first page of your
application. This workshop will be interactive. You will be asked questions and given a
template to draft your specific aims and will do during the workshop. Also, be prepared
to write your grant proposal abstract during the session. You may also bring along
previously written grants, but at least be thinking about a grant that you will want to write
soon. Tips will be provided that just might help you win that grant you need to fund your
work.
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COST: Free
Special Event: Disability Stakeholders Meet-up, Wednesday, 31 July 2013, 7-9PM
Disability stakeholders will be holding a meeting to plan events for the coming year, as
well as discuss employment issues for the disabled in Ghana and beyond. The event
will be hosted by Kofi Sarpong-Boachie, Consultant, SWEB Foundation and Disability
Advocate together with Dr. Joslin Dogbe, Pediatrician and Disability Studies Faculty,
KNUST. The target audience is individuals working with disability-related NGOs,
medical professionals of all types, psychologists, public health professionals as well as
any individual with an interest in improving the lives of disabled Ghanaians throughout
the world. How different approaches are needed depending on physical vs. mental
disabilities will be part of the dialogue, as well as strategies for reducing stigma and
improving the policy environment in the country and outside.
COST: Free
Post-conference professional development workshop, Wednesday, 31 July, 79PM
Professional Development: Preparing to Excel as a Post-Graduate Student and
Managing Your Career, conducted by Ibok Oduro and Karen Duca, Dept. of
Biochemistry, KNUST, Kumasi
This workshop is intended for students, primarily at the undergraduate level, as well as
first year postgraduates. You will learn how post-graduate education is fuandamentally
different from undergraduate study. We will focus on strategies for how to achieve
excellence as a post-graduate and take charge of career planning, for a more satisfying
future career. Tips for success in applying for post-graduate studies will be shared.
Professional ethics for the sciences will also be discussed.
COST: Free
Post-conference PCR workshop, Thursday-Saturday, 1-3 August 2013
Malaria Diagnostic PCR [Workshop I] and Tomato Plant PCR [Workshop II],
conducted by Ming-Mei Chang, Dept. of Biology, SUNY-Geneseo, USA
Have you always wanted to try your hand at running a PCR reaction but did not have
the right equipment? You’ll have a chance in one of two 1.5 day long post-conference
workshops. You may sign up for either workshop (but not both), each of which can
accommodate 8-10 people. In the malaria diagnostic PCR, you will run a nested PCR to
amplify the Pfcrt gene and then restriction digest the amplicons to see if the strain is
chloroquine-resistant.
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Tomato is an important vegetable crop that has become very popular over the last
century. It is grown in almost every country of the world. In addition to being tasty,
tomatoes are healthy, as they are a good source of vitamins A and C. Cooked
tomatoes and tomato products are the best source of lycopene, a powerful antioxidant
which can help prevent the development of different cancers. As varieties improve and
new cultivars with better resistance to various diseases are developed, it becomes
easier to grow the crops in more marginal conditions and become an even more
important part of the diet in African countries as well.
Polymerase Chain Reaction (PCR) is a powerful method to amplify specific DNA
sequences from a mixture of DNA. The applications of PCR on plant research are
nearly endless including but not limit to DNA insert analysis, phytopathology, molecular
systemics and evolution, and PCR fingerprinting (RAPD: random amplified polymorphic
DNA). This one and a half days workshop includes isolating genomic DNAs from
tomato leaves, which is then amplified by PCR using primers corresponding to the
tomato 18S rRNA. Similar procedure may be used for other PCR applications.
COST: 20 GHS for students and 50 GHS for professionals
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Post-conference workshop on personal innovation plan development, Thursday,
1 August 2013, 1-5PM and becoming your unit’s innovation manager, Friday and
Saturday, August 2-3, 9-4PM
Conducted by Rosa M. Druguet, CEO, AfricaInnova
Design your personal innovation plan (PIP)
Introduction. A Personal Innovation Plan is a tool to help us to identify the innovation
opportunities we are able to engage. The PIP is a tool for:
• Geting the chance to work on what we like more.
• Designing our own job to enjoy it.
• Solving our problems and making money out of it.
• Adding value to our CV, completing it with our own project.
• Learning how to explain our idea to get financial support.
• Learning what to do if we are employed as an Innovation Manager.
Workshop objectives: The seminar goal is to provide the steps to establish a personal
innovation plan.
Workshop target: This seminar is addressed to students and others interested in
developing innovative proposals to add value to their CV.
Duration: ½ Day, 4 hours, 1-5PM
Methodology: Combination of theory and practice. Work will be based on discussing
examples and study cases.
Workshop contents:
• Personal SWOT analysis to identify opportunities.
• Identification of information sources, to keep aware.
• List of ideas structure, how to identify and then evaluate the most feasible.
• Viability analysis.
• Objectives and calendar. Fix and control the goals.
Materials: Participants will have electronic copies of the materials used in the
classroom, articles, cases and video references.
Lecturer: Rosa M Druguet. University degrees in Chemistry (1976) and History (1992),
from Universitat de Barcelona (Spain). Professional experience: 15 years in industrial
R&DT laboratories. 4 years of teaching chemistry in UST Kumasi (Ghana). 5 years as
innovation technology advisor in a program of the Catalan regional administration
(Spain). At present:
• From year 2000 Director of my own company europainnova.
• From year 2002, lecturer in Universitat Politécnica de Catalunya, in the field of
innovation management.
University of Cape Coast

134

GhanaBiomed 2013

•

Communicating Health and Science for a Better Africa

Present project: Africa Innova.

Venue: Cape Coast
Registration fees: 5 GHS
Become the innovation manager in your organization
Introduction. Innovation is critical to the success of all organizations, large or small,
private and public. People are responsible for implementing innovation processes,
conducting projects from the idea to the benefits. Innovation is a process to manage. Do
you know the steps to follow once you are posted as your department’s or
organization’s innovation manager?
Workshop objectives:
• Provide tools to organize and manage the innovation process in your
organization
• Provide guidelines to successfully conduct a new idea to the benefits
Workshop target: This seminar is addressed to the general public (students, lecturers,
corporate staff) interested in finding out how to develop innovative proposals to improve
the efficiency of their jobs or businesses. You will learn how to develop innovation
project proposals.
Duration: 2 days, 6 hours each day
Methodology: Combination of theory and practice. Work will be based on discussing
examples and study cases.
Workshop contents:
•
•
•
•
•
•

Main concepts. International and Ghanaian examples.
Organizing a working team.
Identifying ideas.
Selecting successful concepts.
From the idea to the Project.
From de project to the market.

Materials: Participants will have copies of the materials used in the classroom, articles,
cases and video references.
Lecturer: Rosa M Druguet. University degrees in Chemistry (1976) and History (1992),
from Universitat de Barcelona (Spain). Professional experience: 15 years in industrial
R&DT laboratories. 4 years of teaching chemistry at UST Kumasi (Ghana). 5 years as
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innovation technology advisor in a program of the Catalan regional administration
(Spain). At present:
• From 2000, Director of my own company europainnova.
• From 2002, Lecturer in Universitat Politécnica de Catalunya, in the field of innovation
management.
• Present project: Africa Innova
Venue: Cape Coast
Registration fees: 150 GHS
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