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Meeting Overview
DAY 1

WEDNESDAY 27th JULY 2011

7:45am

REGISTRATION

9.00 – 9.40am

OPENING CEREMONY

9.40 – 10.40am

KEYNOTE ADDRESS 1: Professor Ivan Addae-Mensah

10.40 – 11.20am

Break

11.20 – 12.40pm

PLENARY 1: BIOENGINEERING, CLINICAL RESEARCH and PUBLIC HEALTH

12.40 – 1.40pm

Lunch

1.40 – 3.00pm

PLENARY 1 (Continuation)

3.00 – 3.30pm

Break

3.30 – 5.50pm

PLENARY 2: GENOMICS, MOLECULAR AND CELLULAR PATHOLOGY

5.50 – 6:30pm

POSTER SESSION I

6:45 – 7:15pm

TOUR OF KCCR

7:45 –

STRATEGIC PLANNING MEETING AND DINNER (optional)

DAY 2

THURSDAY 28th JULY 2011

8.00 – 9.10am

BUSINESS MEETING

9.10 – 10.10am

KEYNOTE ADDRESS 2: Professor Henry Colecraft

10:10 – 10.45am

Break

10.45 – 12:40pm

PLENARY 3: DRUG RESEARCH, DEVELOPMENT, TREATMENT AND TOXICOLOGY

12:40 – 1.45pm

Lunch

1:45 – 3.15pm

ROUND TABLE DISCUSSION

3.15 – 3.35pm

Break

3.35 – 5.05pm

STUDENT PROPOSALS

5:05 – 5.25pm

Break

5:25 – 6.00pm

WORKSHOP SESSION 1

6.00 – 7.00pm

POSTER SESSION II

7.00 –

PIZZA AT POOL SIDE

DAY 3

FRIDAY 29th JULY 2011

9.00 – 9.50am

WORKSHOP SESSION 2

9.50 – 10.20am

Break

10.20 – 12:00pm

PLENARY 4: MICROBIAL PATHOGENS

12.00 – 12:15pm

Break

12.15 – 1.05pm

PLENARY 4 (continuation)

1.05 – 1.25pm

AWARDS AND CLOSING CEREMONY

1.25 – 1.55pm

BOARD MEETING

2.15 – 6.30pm

SATELLITE WORKSHOPS
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Welcome from the Local Organising Committee
Co-Chairs, Karen Duca and Derrick Aﬀul
On behalf of the Local Organizing Committee (LOC), it is our very
great pleasure to welcome you to the Fourth Ghana Biomedical
Convention. We are very excited to be holding the convention this
year in Kumasi for the first time. We welcome you, one and all, and
have done our best to organize our events such that your time in
Kumasi is both professionally productive and personally enjoyable.
This year KNUST’s College of Science is our partner in hosting the
convention. A very special thank you to Provost Robert K. Nkum
who invited us to his College. Moreover , he provided us the full
support of his oﬃce during the planning process and smoothed
arrangements all along the way.

Karen Duca, PhD and

Please join us in acknowledging the many and varied contributions
of the colleagues and students on the LOC and in the local
chapters. They have spared no eﬀort to make this convention not
only possible, but truly memorable. We all wish you a successful
meeting, and for those attending Ghana Biomed for the first time,
we invite you to join us and make Ghana Biomed 2012 the best ever.

Derrick Aﬀul, MPhil Candidate

Local Organizing Committee Members

Co-Chairs, Local Organizing

Karen Duca, PhD
Department of Biochemistry and Biotechnology
KNUST, Kumasi, Ghana

Committee

Derrick Aﬀul, MPhil Candidate
Department of Pharmaceutical Chemistry
KNUST, Kumasi, Ghana
Patricia Brown, PhD
Department of Biochemistry and Biotechnology
KNUST, Kumasi, Ghana
Louis Armah, BSc Candidate
Department of Biomedical Engineering
KNUST, Kumasi, Ghana
Ibok Oduro, PhD
Department of Biochemistry and Biotechnology
Reuben Ayivor-Djanie, MPhil Candidate
Department of Biochemistry and Biotechnology
KNUST, Kumasi, Ghana
Francis T. Oduro, PhD
Department of Mathematics
KNUST, Kumasi, Ghana
Bernard Squire, HND Candidate
Medical Laboratory Technology
Accra Polytechnic, Accra, Ghana

LOC Associates: Benjamin Baﬀour Gyau, Patrick Amoateng,
Ellis Owusu-Dabo, and Katrina Iiams-Hauser
Kwame Nkrumah University of Science and Technology
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Welcome Message from the President,
Elsie Eﬀah-Kaufmann
On behalf of the Board of Directors it is my pleasure to welcome
you all to Kumasi for the 4th Ghana Biomedical Convention,
GhanaBiomed 2011. This year’s theme is “Harnessing Biomedical
Science for National Development”. I urge you all to find
opportunities to deliberate on the theme in our formal and informal
interactions.

Elsie Eﬀah Kaufmann, PhD
President, Ghana Biomedical
Convention

This year the Ghana Biomedical Convention has focused mainly
on growing its membership. We hope the publicity campaigns
on various university campuses, at meetings of professional
associations and at many institutions around the world will bring
together more like-minded colleagues to join us to further the
vision and goals of the Convention.
We are grateful to all our members and sponsors who have worked
so hard and contributed in diverse ways to make this year’s
conference possible.
I wish all participants a very successful GhanaBiomed.

BOARD OF DIRECTORS
Elsie Eﬀah Kaufmann, PhD (Chair)
Biomedical Engineering Department
University of Ghana
Accra, Ghana

Peter Atadja, PhD
Novartis Institute for Biomedical
Research
Cambridge, USA

Akwasi Anyanful, PhD
Emory University
Atlanta, USA

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

Samuel Kojo Kwofie, MSc
National Bioinformatics Network
South African National
Bioinformatics Institute
Cape Town, South Africa
Peter Elikem Agbekoh, MRes
Department of Biomedical
Engineering
University of Ghana
Accra, Ghana
Kwabena Duedu, MPhil
Director - Student Members
University of Ghana Medical
School
Accra, Ghana
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Karen Duca, PhD
Department of Biochemistry and
Biotechnology
KNUST Kumasi, Ghana
Solomon Ofori-Acquah, PhD
Director, Center for Endothelial
Biology
Department of Pediatrics
Emory University School of Medicine
Atlanta, USA
Martin Safo, PhD
Department of Medicinal
Chemistry
Virginia Commonwealth University
Richmond, USA
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Welcome from the Scientific Committee Chair,
Elvis Tiburu

Elvis Tiburu, PhD
Chair, Scientific Committee

On behalf of the Scientific Committee you are welcome to the
fourth Ghana Biomedical Convention. Four years ago we started
this Convention to promote biomedical research in Ghana and
Africa. This year I am pleased to greet the participants once again
for rising up to the occasion to showcase your scientific findings
on the premises of Kwame Nkrumah University of Science and
Technology. The quality of abstracts submitted for this year’s
conference seem to generate broad interest among the Scientific
Committee members due to either the originality of ideas or
significance of the work toward the development of biomedical
sciences in Ghana. This year’s keynote speakers will inspire
creative thinking from public health issues aﬀecting the lives of our
people. We bring our audience a pool of scientists from diﬀerent
background to provide the tools, techniques and methodologies
for an immediately useful implementation into drug discovery
for the benefit of our people. Our audience will listen to research
presentations that speak from our own life experience, and I
hope that by sharing the same enthusiasm together we can start
translational research that can improve the lives of our people.
Once again welcome.

SCIENTIFIC COMMITTEE
Elvis K. Tiburu, PhD (Chair)
BIDMC- Harvard Institute of Medicine
Boston, USA
Akwasi Anyanful, PhD (Vice Chair)
Emory University School of Medicine
Atlanta, USA
Solomon Ofori-Acquah, PhD
Emory University School of Medicine
Atlanta, USA
Elsie Eﬀah Kaufmann, PhD
Biomedical Engineering
University of Ghana
Accra, Ghana
George Acquaah-Mensah, PhD
Massachusetts College of Pharmacy & Health Sciences
Worcester, USA
Karen Duca, PhD
Department of Biochemistry and Biotechnology
KNUST
Kumasi, Ghana
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The Ghana Biomedical Convention gratefully acknowledges your support.

Bruker BioSpin is the global market and technology leader in
analytical magnetic resonance instruments including
NMR, preclinical MRI and EPR.

Germany
Bruker BioSpin
GMBH
Silberstreifen 4
76287 Rheinstetten
Tel: (49) 721-5161

South Africa
Bruker South Africa
(PTY) Ltd
PO Box 1091
Cramerview
2060 Johannesburg
Tel: (27) 11-4636040
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United Kingdom
Bruker UK Limited
Banner Lane
Coventry CV4 9GH
Tel: (44) 2476855200

USA
Bruker BioSipn
Corporation
15 Fortune Drive
Manning Park
Billerica MA 01821
Tel: (1) 978-667-9580
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The Ghana Biomedical Convention gratefully acknowledges your support.

Kwame Nkrumah University of Science and Technology
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The Company of Biologists is the not-for-profit
publisher of Development, Disease Models &
Mechanisms, Journal of Cell Science and The
Journal of Experimental Biology.

Advances in developmental
biology and stem cells

dev.biologists.org

The Company aims are to support innovation
in all aspects of biological research, and they
achieve this through providing grants, travelling
fellowships and sponsorship in the areas in
which it publishes.
In 2010 The Company also launched a series of
workshops designed to inspire innovation and
collaboration through debate.

Basic research with
translational impact

dmm.biologists.org

For more information, please see our website
biologists.com

The journal for cell and
molecular biology

jcs.biologists.org

The leading journal in
comparative animal physiology

jeb.biologists.org

biologists.com
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The Ghana Biomedical Convention gratefully acknowledges your support.

Kwame Nkrumah University of Science and Technology
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Kwame Nkrumah University of Science and Technology
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PROFILE

Ivan Addae - Mensah, PhD

Ivan Addae-Mensah is Professor of Chemistry and former Vice
Chancellor of the University of Ghana. He was educated at Achimota
School, and then the University of Ghana where he obtained his
Bachelors and Masters degrees in Chemistry. He attended Churchill
College, University of Cambridge, U.K. where he obtained his
Doctorate in organic chemistry. He has taught and done research in
universities in Ghana, Nigeria, Kenya and Germany. He is a Fellow of
the Ghana Academy of Arts and Sciences, and served for four years as
Vice President for the Sciences of the Academy.
Since retiring as the Vice Chancellor of the University of Ghana, he
has been teaching and doing research in medicinal chemistry at the
University. He has over 160 publications from his scientific research
as well as education and social mobility, language and learning.
Professor Addae-Mensah has served on numerous national and
international Boards and Committees. For the past twenty five
years, he has been a member of the World Health Organization
(WHO) Expert Committee on Quality Assurance of Medicines. He
has carried out consultancy assignments for UNESCO, WHO/TDR,
UNFPA, the European Union (EU) and several other national and
international organisations. He is a current member of the External
Advisory Committee (EDAC) of the WHO’s Special Programme
for Research and Training in Tropical Diseases (WHO/TDR) a
member of the Expert Scientific Advisory Committee (ESAC) of the
European Union Consortium for Development of new Antimalarial
Drugs (Antimal- 2005-2010). He is a very active member of the
African Network for Drugs and Diagnostics Innovation (ANDI), a
WHO/TDR initiative now based at the Headquarters of the UNECA
in Addis Ababa).

KEYNOTE
SPEAKER
12

Professor Addae-Mensah has received honorary doctorate
degrees from the University of Ghana, New York University (NYU)
and Soka University, Japan (Highest Honour). He was awarded the
State Honour of Companion of the Order of the Volta (COV) by the
State of Ghana in 2006 for his contribution to education and public
service. In 2009, the Ghana Ministry of Health, the WHO Africa
Region and the Ghana Society of Traditional Medical Practitioners
jointly honoured him for his research and contribution to the
development of the practice of Traditional Medicine on a rational
scientific basis in Ghana and Africa.

Kwame Nkrumah University of Science and Technology

Ghana Biomed 2011

Harnessing Biomedical Science for National development

PROFILE
EDUCATION
University of London, Kings College, London BSc 06/88 Physiology
University of Rochester, Rochester, NY MS 06/92 Pharmacology
University of Rochester, Rochester, NY Ph.D. 05/96 Pharmacology
Johns Hopkins University, Baltimore, MD Postdoctoral 12/00
Biomedical Engineering

Henry Colecraft, PhD

POSITIONS AND EMPLOYMENT:
2001-2007 Assistant Professor
Department of Biomedical Engineering
The Johns Hopkins University, School of Medicine
2007- Associate Professor
Departments of Physiology and Cellular Biophysics, and
Pharmacology
Columbia University, College of Physicians and Surgeons
HONORS AND AWARDS:
1990 Research Fellowship, University of Rochester School of
Medicine.
1993-1995 Advanced Predoctoral Fellowship, Pharmaceutical
Research and Manufacturers of America Foundation.
1994 Teaching Assistant Award, University of Rochester School of
Medicine.
1995 Gordon K. Moe Young Investigator Award, Upstate New York
Cardiac Electrophysiology Society, and American Heart Association,
NY State Aﬃliate
1996 Wallace O. Fenn Award, highest honor for distinguished
graduate research in the University of Rochester School of
Medicine
2009 Established Investigator Award, American Heart Association

KEYNOTE
SPEAKER

SELECTED PEER‐REVIEWED PUBLICATIONS
Yang, T., Xu, X., Kernan, T., Wu, V., and Colecraft, H.M. 2010. Rem, a
member of the RGK GTPases, inhibits recombinant CaV1.2 channels
using multiple mechanisms that require distinct conformations of
the GTPase. J. Physiol. 588:1665-1681. PMCID: PMC2887986
Xu, X., Marx, S.O., and Colecraft, H.M. 2010. Molecular mechanisms,
and selective pharmacological rescue, of Rem inhibited CaV1.2
channels in heart. Circ. Res. 107:620-630.

Kwame Nkrumah University of Science and Technology
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DAY 1

Wednesday 27th July 2011

7:45 am -

REGISTRATION

9:00 – 10.45 am

OPENING SESSION
Co-Chairs
Solomon Ofori-Acquah and Akwasi Anyanful

9.00 – 9.40 am

WELCOME AND INTRODUCTIONS
Dr. Elsie Kaufmann
President, Ghana Biomedical Convention
University of Ghana
Professor Peter Donkor
Pro Vice-Chancellor
Kwame Nkrumah University of Science and Technology
Professor Robert K. Nkum
Provost, College of Science
Kwame Nkrumah University of Science and Technology
Professor Kwabena Danso
(Representing Vice-Chancellor, Prof. W.O. Ellis)
Dean, School of Medical Science
Kwame Nkrumah University of Science and Technology
Professor T.C. Fleischer
Dean, Faculty of Pharmacy and Pharmaceutical Sciences
College of Health Sciences
Kwame Nkrumah University of Science and Technology
Professor Samuel I.K. Ampadu
Provost, College of Engineering
Kwame Nkrumah University of Science and Technology

KEYNOTE ADDRESS 1: Ivan Addae-Mensah (profile, p. 12)

9:40 – 10:35 am

Counterfeit and Substandard Drugs and Health-Care Delivery in Developing
Countries
10:40 – 11.20 am

Break

11:20 – 12:40 pm

PLENARY 1
BIOENGINEERING, CLINICAL RESEARCH AND PUBLIC HEALTH
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Wednesday 27th July 2011
Co-Chairs
Elsie Kaufmann and Winfried Amoaku

11:20 – 11.40 pm

Winfried M. Amoaku1, Silvestri, V.2, Akafo, S.3, Lartey, S.4, Bernstein, P.5,
Silvestri, G.2 and Hageman, G.5
1
University of Nottingham, 2Queens University Belfast, 3University of Ghana
Medical School, 4KNUST Medical School, 5University of Utah.
Clinical phenotypes of Age-Related Macular Degeneration (AMD) in Ghana

11:40 – 12.00 pm

Daniel B. Kumah, Abaka-Cann, J. E. and Akuﬀo, K.
Department of Optometry and Visual Science, College of Science, Kwame
Nkrumah University of Science and Technology, Kumasi
Interpupillary Distance Measurements among Students in the Kumasi
Metropolis

12:00 – 12.20 pm

George Asumeng Koﬀuor1, Ababio-Danso, B.3, Gyanfosu, L.2 and Amoateng, P.1
Department of Pharmacology, Faculty of Pharmacy and Pharmaceutical
Sciences, College of Health Sciences, KNUST, Kumasi; 2Department
of Optometry and Visual Sciences, College of Science, KNUST, Kumasi;
3
Opthalmologist, Golden Jubilee Eye Centre, St. Michael’s Catholic Hospital,
Jachie-Pramso, Ashanti Region
Eﬃcacy of NHIS Antiglaucoma Drugs in Primary Open Angle Glaucoma: a
Study at St. Michael’s Catholic Hospital, Pramso, Ghana
1

12:20 – 12:40 pm

E.K. Ofori, Gawugah, J.N.K., Antwi, W.K and Attoh-Okine M.
Department of Radiography, School of Allied Health Sciences, College of
Health Sciences, University of Ghana
A Survey of Awareness of Patient Radiation Dose among some Health
Professionals in an Academic Hospital in Ghana

12:40 – 1:40 pm

Lunch Break
Co-Chairs (Plenary 1 Continuation)
Cherie McCown and Lawrence Owusu

1:40 – 2:00 pm

C. K. Boahen and Eﬀah Kaufmann, E.
Department of Biomedical Engineering, University of Ghana, Accra
Design of a Bicycle Ambulance for Rural Communities

2:00 – 2:20 pm

E.K. Ofori, Antwi, W.K., Coﬃe, Y.A. and Arthur, L.
Department of Radiography, School of Allied Health Sciences, College of
Health Sciences, University of Ghana
X-Ray Film Reject Analysis in Three Imaging Rooms at the Korle-Bu Teaching
Hospital

Kwame Nkrumah University of Science and Technology
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DAY 1

Wednesday 27th July 2011

2.20 – 2:40 pm

T.A. Nketia, Tetteh, G., Nyamador, R., Brenu, B., Hayford, C.F. and Eﬀah
Kaufmann E.
Department of Biomedical Engineering, University of Ghana, Legon-Accra
Design of a Commode Pot Liner

2:40 – 3:00 pm

Nafiu Amidu1, Owiredu, W. K.2, Woode, E.3, Appiah, A.1, Quaye, L.2,
Gyasi-Sarpong, C.K.4 and Aﬀul, D.2
1
Department of Medical Laboratory Technology, Faculty of Allied Health
Sciences, College of Health Sciences, Kwame Nkrumah University of
Science and Technology, Kumasi; 2Department of Molecular Medicine,
School of Medical Sciences, College of Health Sciences, Kwame Nkrumah
University of Science and Technology, Kumasi; 3Department of
Pharmacology, Faculty of Pharmacy and Pharmaceutical Science, College of
Health Sciences, Kwame Nkrumah University of Science and Technology,
Kumasi; 4Department of Surgery, Urology Unit, Komfo Anokye Teaching
Hospital, Kumasi
Sexual Dysfunction among Ghanaian Men Presenting with Various Medical
Conditions

3:00 – 3:30 pm

Break

3:30 – 5:30 pm

PLENARY 2
GENOMICS, MOLECULAR AND CELLULAR PATHOLOGY
Co-Chairs
Henry Colecraft and Fareed Arthur

3:30 – 3:50 pm

George Acquaah-Mensah
Massachusetts College of Pharmacy & Health Sciences, Worcester, MA,
United States
Consequences of Toxicant Inhalation in Frontline Lung Cells

3:50 – 4:10 pm

Judy, A. K.1,2, Tan, F.3, Mbeunkui, F.2, Chambers, Z.1, Cantrell, S.1, Chen, H.1,
Alvarez, D.1, Shevde, L. A.4 and Solomon F. Ofori-Acquah2,3
1
Center for Lung Biology, University of South Alabama, Mobile, AL USA;
2
Center of Excellence in Healthy Communities; University of South Alabama,
Mobile, AL USA; 3Aflac Cancer Center and Blood Disorders Service,
Department of Pediatrics; Emory University School of Medicine, Atlanta, GA
USA; 4Mitchell Cancer Institute, University of South Alabama, Mobile, AL USA
Mechanisms of Transcriptional Regulation and Prognostic Significance of
Activated Leukocyte Cell Adhesion Molecule in Cancer
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DAY 1

Wednesday 27th July 2011

4:10 – 4:30 pm

Winfried M. Amoaku1, Halligan, E. P.2, Swan, D.C.3, Dove,R.4 and
Browning, A. C.1
1
University of Nottingham, Queen’s Medical Centre, Nottingham, UK;
2
Department of Infection and Immunology, St Thomas’s Hospital,
London; 3Bioinformatics Support Unit, Institute of Cell and
Molecular Biosciences, Newcastle University, Newcastle upon Tyne,
NE2 4HH; 4Molecular
Toxicology Group, Department of Forensic Science and Drug
Monitoring, King’s College London, UK
Gene Expression Profiles of HUVEC and Ocular Vascular Endothelial Cells

4:30 – 4:50 pm

Joseph K. Kwarteng, Mensah, F.O., Nsiah, K. and Arthur, F.K.N.
Department of Biochemistry and Biotechnology, KNUST, Kumasi,
Ghana
Changes in Lipid Metabolism Associated with Progressive Liver
Damage in Chronic Hepatitis B Infection

4:50 – 5:10 pm

Reuben Ayivor-Djanie and Duca, K.A.
Dept. of Biochemistry and Biotechnology; Kwame Nkrumah University
of Science and Technology; Kumasi
In vitro Exposure of Germinal Centre Lymphocytes to both
Plasmodium falciparum and Epstein-Barr Virus (EBV) Results in
Significant DNA Damage, likely via Upregulation of Activation-Induced
Cytidine Deaminase (AID)

5:10 – 5:30 pm

1

Tan F., 1Adisa, O., 2Owusu, B., 3Sey, F., 1Ghosh, S., 3Ekem, I., 2Quaye, I.K.
and 1Solomon F. Ofori-Acquah
1
Department of Pediatrics, Emory University School of Medicine,
Atlanta, USA; 2Department of Medical Biochemistry, University of
Ghana Medical School, Accra; 3Department of Hematology,
University of Ghana Medical School, Accra
Genetic Regulation of Heme Oxygenase-1 Induction in Sickle Cell Disease

5:30 – 5:50 pm

Frank N. Ghartey
Department of Molecular Medicine, College of Health Sciences, KNUST,
Kumasi
A Study of Neoplastic Breast Lesions and Selected Bio-Molecules of
Clinical Importance for Managing Breast Cancer in Ghana

5:50 – 6:30 pm.

POSTER PRESENTATION – ALL PRESENTERS
Refer to Abstracts marked Poster Presentations for details

6:45 – 7:15 pm

Tour of Kumasi Centre for Collaborative Research (KCCR)

7:45 pm -

STRATEGIC PLANNING MEETING AND DINNER (Optional)
Engineering Guest House Conference Room

Kwame Nkrumah University of Science and Technology
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DAY 2

Thursday 28th July 2011

8:00 – 9:10 am

Business Meeting

9:10 – 12:40 am

DAY 2 SESSION
Chair
Francis Oduro
KEYNOTE ADDRESS 2: Henry Colecraft (profile, p.13)

9:10 – 10:10 am

A Tale of Two Channels
10:10 – 10:45 am

Break
PLENARY 3

10:45 – 12:45 am

DRUG RESEARCH, DEVELOPMENT, TREATMENT AND TOXICOLOGY
Co-Chairs
E.K. Ofori and F. Charles Mills-Robertson

10:45 – 11:05 am

Nat Ato Yawson and Zakpaa, H.
Kwame Nkrumah University of Science and Technology, Kumasi
Microbial, Heavy Metal and Iodine Analysis of Sea Salt Produced in Ghana

11:05 – 11:25 am

Patrick Amoateng and Abotsi, W. K. M.
Department of Pharmacology, Faculty of Pharmacy & Pharmaceutical
Sciences, College of Health Sciences, Kwame Nkrumah University of Science
& Technology, Kumasi, Ghana
Ethopharmacological Analysis of the Whole Plant Extract of Synedrella
Nodiflora (L.) Gaertn (Asteraceae) in Murine Models of Anxiety

11:25 – 11:45 am

Jubin Osei-Mensah1, Debrah, A.Y.2, Mand, S.3, Batsa, L.4, Specht, S.3,
Klarmann, U.3, Adjei, O.1,4,5 and Hoerauf, A.3
1
Department of Clinical Microbiology, School of Medical Sciences, Kwame
Nkrumah University of Science and Technology, Kumasi; 2Faculty of Allied
Health Sciences, KNUST; 3Institute of Medical Microbiology, Immunology and
Parasitology, University of Bonn, Germany; 4Kumasi Centre for Collaborative
Research in Tropical Medicine (KCCR); 5Komfo Anokye Teaching Hospital
(KATH), Kumasi
Eﬀect of Doxycycline Treatment on Onchocerca volvulus Worms that Respond
Poorly to Ivermectin

11:45 – 12:05 pm

Arthur, F.K.N.1, Woode, E.2, Terlabi, E.O.1 and Christopher Larbie1
1
Department of Biochemistry and Biotechnology, KNUST, Kumasi; 2Depart
ment of Pharmacology, KNUST, Kumasi
Hepatoprotective Eﬀect of Annona Muricata (Linn.) Leaves on
Acetaminophen-Induced Liver Damage in Rats
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Thursday 28th July 2011
F.C. Mills-Robertson1, Tay, S.C.K.2 and Walana, W.2
Department of Microbiology, Centre for Scientific Research into Plant
Medicine (CSRPM), Mampong-Akwapim, Ghana 2Department of Clinical
Microbiology, School of Medical Sciences, Kwame Nkrumah University of
Science and Technology, Kumasi
In Vitro Antimicrobial Activity of Ethanol Fractions of Cryptolepis Sanguinolenta

1

12:25 – 12:45 pm

S.C.K. Tay1, Mills-Robertson, F.C.2 and Igbukolu, C.O.1
Centre for Scientific Research into Plant Medicine (CSRPM),
Mampong-Akwapim, Ghana; 2Clinical Microbiology, Kwame Nkrumah
University of Science and Technology, Kumasi
Multiple Antibiotic Resistance in Clinical Isolates from Kumasi

1

12:45 – 1:45 pm

Lunch Break

1:45 – 3:15 pm

ROUND TABLE DISCUSSION
Moderators
Samuel Kwofie, Peter Agbekoh and Invited Guest
Harnessing Biomedical Science for National Development
Strategic Mission of GBC/GBRN
GBC/GBRN Activities Since GhanaBiomed 2010
The Way Forward

3:15 – 3:35 pm

Break

3:35 – 5:20 pm

STUDENT PROPOSAL SESSION
Co-Chairs
George Boifio and Bernard Squire

3:35 – 3:50 pm

Saptarshi Gupta1, Kalla, H.1 and Gupta, S.2
Department of Electronics and Communication Engineering, All Nations
University College, Koforidua; 2GITAM Institute of Management,
GITAM University, Visakhapatnam, India
Bring Biosensor and RedTacton Together

1

3:50 – 4:05 pm

Emmanuel Timmy-Donkoh Agyemang-Yeboah, F.1, Wiredu, E.K.2 and Asmah, R.2
1

Department of Molecular Medicine, School of Medical Sciences, KNUST,

Kumasi; 2School of Allied Health Sciences, University of Ghana, Korle-Bu, Accra
Distribution of Human Papillomavirus (HPV) Genotypes and Associated Cervical
Disease in an Unscreened Population of Ghanaian Women in the Ashanti Region

Kwame Nkrumah University of Science and Technology
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DAY 2

Thursday 28th July 2011

4.05 – 4.20 pm

Derrick Aﬀul, Owiredu, W.K.B.A. and Amidu, N.
Dept. of Molecular Medicine, School of Medical Sciences, Kwame Nkrumah
University of Science and Technology, Kumasi
Quality Control in the Clinical Chemistry Laboratory – A Ghanaian Study

4.20 – 4:35 pm

E. Adankwah1, Adu-Sarkodie, Y.1 and Drosten, C.2
1
Clinical Microbiology, KNUST, 2Institute of Virology, Bonn-Germany
Assessment of the Prevalence of Classical Rabies and Lagos Bat Virus in Eidolon
Helvum Flying Foxes in Ghana

4:35 – 4:50 pm

Bernard Owusu Asimeng1, Kwakye-Awuah, B.2 and Eﬀah Kaufmann, E.3
1
Department of Biomedical Engineering, All Nations University College,
Koforidua; 2Department of Physics, Faculty of Physical Science, KNUST Kumasi;
3
Department of Biomedical Engineering, University of Ghana, Legon, Accra.
Polyethylene Starch Blend - HAP Composites for Orthopedic Applications

4:50 – 5:05 pm

Tschakert, P1, Amankwah, R.2, Gawu, S.3, Hausermann, H.1, Klutse, E.4, Nyame, F.5,
Oppong, J.6, E. Parker7, Singha, K.1, Smithwick, E.1, Voegborlo, R.3, Ward, A.1,
Bug, L.1, Abbey, C.2 and David Azanu3
1
Penn State University, USA, 2University of Mines and Technology, Ghana,
3
KNUST, Ghana, 4Ghana Health Directorate, Ghana; 5University of Ghana, Ghana;
6
University of North Texas, USA; 7University of Iowa, USA
The Human-Environmental Relationships Influencing Buruli Ulcer Outbreaks in
Ghana

5:05 – 5.25 pm

Break

5:25 – 6:00 pm

WORKSHOP SESSION 1
Inqaba Biotec: Products and Services for African Genomics
Presented by Lukman Aroworamimo
Scientific Communication: How to Write a Great Abstract
Presented by Akwasi Anyanful

6:00 – 7:00 pm

POSTER PRESENTATION 2
Refer to Abstracts marked Poster Presentations for Details

7:00 pm
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DAY 3 SESSION
Co-Chairs
Elijah Paintsil and Patrick Amoateng

9:00 – 9:50 am

WORKSHOP SESSION 2

9:00 – 9:30 am

KNUST Oﬃce of Sponsored Programs: How to Apply for NIH Funding
Presented by Nadia Tagoe

9:30 – 9:50 am

Updates from on two important conferences:
The 3rd ANDI Stakeholders Meeting and High Level Forum
United Nations Oﬃce in Nairobi, Kenya, 11 - 13 October 2010
Presented by Peter Atadja
Making the best use of Africa’s Graduates and the Role of International
Partnerships
Accra, Ghana, 16 - 18 January 2011
Presented by Karen Duca

9:50 – 10:20 am

Break

10:20 – 1:25 am

PLENARY 4
Co-Chairs
E.K. Ofori and Reuben Ayivor-Djanie
MICROBIAL PATHOGENS (PATHOGENESIS)

10:20 – 10:40 am

Diana A. Amissah1, Gryseels, G.2,3, Vandelannoote, K.2,3, Durnez, L.2,3 ,Leirs, H.3,
Portaels, F.2, Ablordey, A.1, Eddyani, M.2
1
Bacteriology Department, Noguchi Memorial Institute for Medical Research, Accra,
Ghana
2
Mycobacteriology Unit, Department of Microbiology, Institute of Tropical
Medicine, Antwerp, Belgium
3
Evolutionary Ecology Group, Department of Biology, University of Antwerp,
Antwerp, Belgium
Investigation into the Role of Free-Living Amoebae as Reservoir for
Mycobacterium ulcerans

10:40 – 11:00 am

Bommarius, B.,1 Akwasi Anyanfull, Izrayelit, Y.2, Schroeder, F.2 and Kalman, D.1
1
Department of Laboratory Medicine and Pathology, Emory University, Atlanta
GA 30322
2
Boyce Thompson Institute and Department of Chemistry and Chemical Biology,
Cornell University, Ithaca, New York.
Enteropathogenic Escherichia coli use Indole and its Derivatives as Signaling
Molecules to Regulate Bacterial Virulence and Survival Mechanisms
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11:00 – 11:20 am

Gifty Tetteh and Eﬀah Kaufmann, Elsie
Department of Biomedical Engineering, University of Ghana, Legon
Design of an Eﬃcient Sterilisation System

11:20 – 11.40 am

Francis T. Oduro and Azugah, F.
Dept of Mathematics, Faculty of Science. KNUST. Kumasi
A Predator-Prey Model of HIV Propagation in a Heterosexual Community

11:40 – 12:00 pm

Robert Hanson
Department of Molecular Biology and Biotechnology, University of Cape
Coast, Cape Coast
Morphological Alterations Induced by Rhizofunctional Bacteria that are
Antagonistic to Fusarium sp.

12:00 – 12:15 pm

Break

12:15 – 12:35 pm

Bhatt, S.1,2, Akwasi Anyanful1, and Kalman, D.1,2
Department of Pathology and Laboratory Medicine, Emory University,
Atlanta, Georgia, USA 30322
2
Microbiology and Molecular Genetics Program, Emory University, Atlanta, Georgia, USA
The RNA-Binding Protein, CsrA, and Tryptophan Importer, TnaB, Coregulate
Tryptophanase Activity to Stimulate Toxin-Dependent Killing of
Caenorhabditis elegans by Enteropathogenic Escherichia coli
1

12:35 – 1:05 pm

Elijah Paintsil and Michael Cappello
Yale School of Medicine, New Haven, CT USA
The Ghana-Yale Partnership in Global Infectious Diseases Research: A Model
for Bi-directional Capacity Building

1:05 – 1:25 pm

AWARDS AND CLOSING CEREMONY

22

Kwame Nkrumah University of Science and Technology

Ghana Biomed 2011

Harnessing Biomedical Science for National development

SATELLITE WORKSHOPS (2:15 – 6:30 pm)
Please indicate your interest in any of the following workshops at the
Registration Desk before Thursday, 5:00pm. Based on sign-ups, workshops will
be scheduled and/repeated to permit participants to attend two or more.
Pre-conference (16 July 2011): Issues in Tertiary Education
Venue: KCCR Seminar Room
(Presented by the American Society for Cell Biology 2011 Workshop Team and
co-sponsored by the GBC)
A. Handling, Maintaining and Using C. elegans for Simple Everyday Experiments
Venue: KCCR, Entomology Lab
Akwasi Anyanful, Emory University, Atlanta, GA USA
B. Towards the Development and Construction of Biomedical Databases
Venue: KCCR Seminar Room
Sam Kwofie
South African National Bioinformatics Institute, UWC. Cape Town
C. Professional Ethics in Science for Undergrads/Post-Grads
Venue: Room GF19 , College of Science
Karen Duca, KNUST, Kumasi
This short workshop will cover the major topics in RCR (Responsible Conduct of
Research) training for students. Categories of scientific misconduct and ways to
avoid them will be discussed, as well as good professional practices. Actual cases
from Ghana will be used as a starting point for discussion and debate.
D. Free Workshop – Get Funded!
Venue: College of Science Large Auditorium
Cherie McCown, NMIMR, Accra
The workshop is in two parts, 40 min for funding, a short break, and 40 min on
proposal writing. The funding portion of the workshop will address the current
funding environment and the major sources of funds for research here in Ghana.
The second portion focuses on successful strategies and guidance based on
advice from the major biomedical funding agencies.
E. Sexual Dysfunction Working Group Organizational Meeting
Venue: Room GF17, College of Science
Nafiu Amidu, KNUST, Kumasi
F. Forming Industry-University Partnerships to Solve our Nutritional Problems
Venue: Room GF18, College of Science
Patricia Brown and Wilhemina Mensah, KNUST, Kumasi

If you are interested in this emerging field in Ghana, please meet us for some
short presentations, discussion and planning of activities for the coming year.
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KEYNOTE ADDRESS 1
Counterfeit and Substandard Drugs and Health-care Delivery in Developing Countries
Ivan Addae-Mensah
Department of Chemistry, University of Ghana, Accra, Ghana
The problem of counterfeit or falsified or fake medicines and substandard medicines was first seriously
addressed in 1985 at a conference of experts on the rational use of drugs in Nairobi. At that conference
a recommendation was made to the WHO to get together with other international bodies to study the
feasibility of setting up a clearing house to collect data and inform governments about the nature and
extent of counterfeiting. The World Health Organization (WHO) started serious action on this issue
in 1988 with the passage and adoption of resolution WHA41.16 requesting the Director General of
the WHO to initiate a programme for the detection of the export, promotion, import and smuggling
of falsely labelled, counterfeit or substandard pharmaceutical preparations. This was followed by
other resolutions that eventually led to the setting up in 2006 of the International Medical Products
Anti-counterfeiting Taskforce (IMPACT) which to-date has functioned as the main unit for combating
counterfeiting of medical products.
Since this initiative, the WHO has come out with various definitions aimed at covering the extent of
this problem which is of public health concern, primarily to assist member states to evolve appropriate
legislations and measures to combat the problem. But the problem has simply grown, and has now
assumed extremely disturbing proportions, especially in Asia and Africa. Recent studies by various
researchers including two major surveys by the WHO on antimalarial drugs in selected African
countries including Ghana, in 2003 and 2010 have shown that in Africa, West Africa seems to present
the biggest problem. For example it was found that in Ghana and Cameroun, the chances of obtaining
good quality antimalarials from the normal distribution channels is just about 60 percent, while it is
less than 50 percent in Nigeria. The US FDA has estimated that over 50 percent of antimalarial drugs in
Africa are counterfeit. Concerns have been expressed in various quarters that the trade in counterfeit
medicines is gradually overtaking even the trade in narcotics, in terms of low risk and high profits.
The annual returns on this trade are over 20 billion US dollars. Many public health problems, including
development of resistance to diseases such as malaria have been attributed to the eﬀects of this
phenomenon.
The keynote lecture will address the rationale behind the various definitions of Counterfeit and
substandard Medical Products as proposed by WHO/IMPACT, and discuss various illustrative examples
of the extent of the problem. It will then discuss in detail, findings from the two WHO studies of
2003 and 2010 on antimalarials in Africa, and similar studies by our research team in the University
of Ghana Legon in 2008/2009 and our current study being carried out in collaboration with the
University of Lome in Togo to determine the extent of the problem in the two countries, particularly
the border towns and the major cities. The extent of the problem outside Africa as exemplified by
the major study carried out in South-East Asia between 1999 and 2007 shall also be discussed. Various
recommendations for combating the problem shall then be made.
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KEYNOTE ADDRESS 2
A Tale of Two Channels
Henry M. Colecraft
Department of Physiology and Cellular Biophysics, Columbia University, New York USA
My presentation will focus on two voltage-dependent channels that are critical for the proper
function of the heart. First, in human heart, pore-forming KCNQ1 subunits associate with auxiliary
KCNE1 subunits to generate the slowly activating, delayed rectifier potassium current, IKs, which is
important for cardiac repolarization. Decreases in IKs, due to either congenital mutations in KCNQ1/
KCNE or in the failing heart, delay cardiac repolarization and lead to long QT syndrome (LQTS). LQTS
is widely prevalent, and predisposes to lethal ventricular arrhythmias and sudden cardiac death.
How KCNQ1/KCNE1 channel traﬃcking in the heart proceeds and is regulated is unknown. However,
understanding this process is critical both for fundamental mechanistic insights into LQTS, and for
rational development of potential new therapies for this condition. I will present recent data on our
eﬀorts to develop new optical tools that permit direct visualization of KCNQ1/KCNE1 subunit assembly
and traﬃcking in living heart cells. The second part of the presentation will focus on voltage-dependent
Ca2+ channels, which provide the Ca2+ signal that triggers the heartbeat. Cardiovascular Ca2+ channels
are important therapeutic targets for various diseases including hypertension and heart failure. I will
present work on our lab’s latest results in developing novel genetically encoded Ca2+ channel blockers
for custom biotechnological and therapeutic applications.
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
Clinical Phenotypes of Age-Related Macular Degeneration (AMD) In Ghana
Winfried Amoaku1, Silvestri, V.2, Akafo, S.3,Lartey, S.4, Bernstein, P.5, Silvestri, G.2,
and Hageman. G.5
1.
University of Nottingham, 2.Queens University Belfast, 3.University of Ghana Medical
School, 4.KNUST Medical School, 5.University of Utah
Background and Rationale: AMD is the most common cause of irreversible blindness
in the western world. The early forms of AMD occur in a majority of all populations.
However, the advanced forms of AMD in particular are thought to be uncommon
in the black population. AMD is thought to result from interplay of genetic and
environmental factors. Significant advances in genetic studies have identified risk and
protective haplotypes within genes that have been shown to be strongly associated
with AMD.
Purpose: The Ghana AMD Study was set up to study the clinical phenotypes of AMD
in the Ghanaian African, and to identify genes and mutations within these genes that
may predispose to or protect against AMD in this population. The present report will
describe the clinical phenotypes identified in data combined from two separate trips
March 2009 (Accra) and April 2010 (Accra and Kumasi).
Methods: There is no existing database in Ghana. Patients and controls were identified by local investigator ophthalmologists and colleagues over the several months
prior to the arrival of the overseas team. Each patient had history taken, visual acuity measurements done by a nurse. Pupils were dilated, and slit lamp biomicroscopy
and fundus examination undertaken by a retinal specialist. Digital colour retinal images were taken with a Canon CR-DGI camera. On the second trip, some patients
had fundus imaging with a Zeiss Cirrus OCT. Blood was taken for DNA extraction and
subsequent genetic analysis. AMD was graded on the Rotterdam AMD Classification.
The presence of cataract, glaucoma and other eye diseases were recorded. Treatable
diseases were referred for further management.
Results: A total of 331 subjects were examined on the two trips. OCTs were available
on 100 patients. Sixty subjects were deemed to have macular pathology other than
AMD or had ungradable macular disease because of media opacities etc. Maculae
were graded as normal in 122 patients (45.0%) in this cohort. AMD Grades 1 and 2
occurred in 26.2% and 10.7% respectively of this cohort; AMD Grades 3, 4a and 4b occurred in 2.95, 5.90 and 9.2% respectively.
Conclusion: Advanced AMD occurs in the African. In this enriched/selected cohort
neovascular AMD seems to be more prevalent than usually thought. A populationbased prevalence study would be helpful. Further analyses, particularly genetic
assessment, are ongoing.
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
Interpupillary Distance Measurements among Students in the Kumasi
Metropolis
D. B. Kumah, Abaka-Cann, J.E. and Akuﬀo, K.
Department of Optometry and Visual Science, College of Science, Kwame
Nkrumah University of Science and Technology, Kumasi
The aim was to obtain interpupillary distance measurements of students in the
Kumasi Metropolis. The study will provide a database for manufacturers of
glasses frames with Ghana as the target population. The interpupillary distance
is a crucial measure which needs to be considered before frames can be selected
for patients who have been prescribed lens correction. Interpupillary distance
data from other populations are unsuitable due to variations in age, sex and race.
A cross sectional study of 500 students aged 10 to 20 years selected from Junior
and Senior High Schools in the Kumasi Metropolis was carried out. Interpupillary
distances were measured using the pupillometer. Out of the 500 students, 290
(58%) were males and 210 (42%) were females. The study revealed that the far
interpupillary distance in students was 66.11 ± 3.345mm for males and 64.74 ±
3.192mm for females. The near interpupillary distance was 62.07 ± 3.082mm
for males and 60.95 ± 2.899 for females. Comparison between sexes for both
distance and near interpupillary distance showed significant diﬀerences (p <
0.001). The study will provide normal reference values of interpupillary distance
in the Ghanaian population which will be useful to anthropometry, medicine,
ophthalmic industry and primary eye care
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
Eﬃcacy of NHIS Antiglaucoma Drugs in Primary Open Angle Glaucoma: A
Study at St. Michael’s Catholic Hospital, Pramso, Ghana
George Asumeng Koﬀuor1; Ababio-Danso, B.3, Gyanfosu, L.2 and Amoateng, P1.
1
Department of Pharmacology, Faculty of Pharmacy and Pharmaceutical Sciences,
College of Health Sciences, KNUST, Kumasi, Ghana; 2Department of Optometry and
Visual Sciences, College of Science, KNUST, Kumasi, Ghana; 3Opthalmologist, Golden
Jubilee Eye Centre, St. Michael’s Catholic Hospital, Jachie-Pramso, Ashanti Region,
Ghana
Objectives: The aim of the study was to determine the eﬃcacy of the National Health
Insurance Scheme listed anti-glaucoma drugs in lowering intra-ocular pressure in the
management of primary open-angle glaucoma.
Design: A retrospective cross-sectional survey was carried out at the Golden Jubilee Eye
Centre of St Michael’s Catholic Hospital, Pramso in the Bosomtwi Atwima Kwanwoma
District of the Ashanti Region, Ghana. By random and purposive sampling, 141 patient
folders were selected and data on drugs and intra-ocular pressure measurements
among others for eight consecutive visits to the centre were recorded and analyzed
using GraphPad Prism 5.0.
Results: The prevalence of primary open-angle glaucoma was not gender sensitive but
increased with age (majority 70 – 79 years). While timolol, in monotherapy, reduced
but not significantly (P > 0.05) initial mean intra-ocular pressure measurements,
latanoprost reduced initial mean intra-ocular pressure very significantly (P ≤ 0.01 –
0.001). Combination therapies involving latanoprost and listed antiglaucoma drugs
reduced intra-ocular pressure much more significantly (P≤ 0.01) compared to those
involving National Health Insurance Scheme listed drugs only.
Conclusion: Though the National Health Insurance Scheme listed antiglaucoma drug
showed intra-ocular pressure reduction in mono- and combination therapy, reduction
by latanoprost and combination of latanoprost with the listed drugs is very much
significant. An addition of latanoprost to the list of antiglaucoma medications would
be beneficial.
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
Design of a Commode Pot Liner
T.A. Nketia, Tetteh, G., Nyamador, R., Brenu, B., Hayford, C.F. and Eﬀah Kaufmann E.
Department of Biomedical Engineering, University of Ghana, Legon-Accra, Ghana.
In the process of healthcare delivery and care of the elderly, occasions exist when
mobility by the care-receivers is restricted or limited for various reasons. The
restrictions may result from the nature and extent of injury or disease, or may
simply be due to age-related atrophy. It is natural for the human body to rid itself
of accumulated waste either as urine or faeces and this becomes a problem when
mobility is restricted. The commode pot was designed for the mobility-impaired or
anyone who for one reason or other is unable to use the normal methods of waste
collection and disposal.
The use of the commode pot however, presents some challenges to mobility-impaired
individuals and their care-givers. These challenges include splashing of waste during
use and/or disposal, unpleasant odours emanating from collected waste pending
disposal, the possibility of transmission of diseases resulting from multiple use of the
pot in large hospital wards and the unhygienic disposal of the collected waste.
Against this backdrop, a commode pot liner has been designed to address the
aforementioned challenges using a formal engineering design process. The design
consists of an outer lining made of polyurethane laminate, an inner lining made of
foam and sandwiched between these two is a superabsorbent polymer (SAP); sodium
polyacrylate, a common constituent in diapers and incontinence garments. The outer
lining serves to provide the support, waterproof and flexibility requirements of the
liner and also ensures that the waste collected makes no contact with the pot. The
inner lining and SAP aid in the absorption of liquid waste and minimize the tendency
of splashing. Four fasteners and a seal all made of Velcro allow for easy attachment
of the liner to the commode frame and sealing of the liner after use, respectively.
The seal helps to keep any unpleasant odours in the commode and at the same time
minimizes the risk of splashing on the care-giver during disposal.
The design holds potential for mass production and commercialization and would
provide an aﬀordable and hygienic means of addressing the challenges associated
with commode pot use.
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
A Survey of Awareness of Patient Radiation Dose among some Health
Professionals in an Academic Hospital in Ghana
E.K. Ofori, Gawugah, J.N.K., Antwi, W.K. and Attoh-Okine, M
Department of Radiography, School of Allied Health Sciences, College of Health
Sciences, University of Ghana
Radiographic examinations are complex in nature and can involve unnecessary
radiation dose to the patient since exposure to ionising radiation is associated with
detrimental health eﬀect. Increasing concern has recently been expressed regarding
the knowledge of referring clinicians and other health professionals about the
radiation doses incurred by patients during diagnostic radiological procedures. Such
information is of particular relevance with the advances in imaging technology which
could lead to abuse of ionizing radiation in patient diagnosis. We assessed the extent to
which some health professionals are knowledgeable in radiation doses their patients
receive during diagnostic X-ray examinations. The study was conducted among a
cross-section of healthcare professionals, including clinicians, consultant radiologists,
resident radiologists, dentists, radiographers and radiologic technicians within KorleBu Teaching Hospital from February to March 2011. A convenience sampling technique
was used to select the respondents for the study. A total of eighty (80) closed-ended
questionnaires were distributed and the responses were collated and analysed, using
SPSS version 16.0.The study achieved a response rate of 68.8% (n=55/80). Majority
(82%) of the respondents had no knowledge about radiation doses received by
patients during chest X-ray examination. Only 3.6% were aware of doses received
during barium enema and intravenous urography. 75 % and 90% % of the respondents
could not state the correct dose levels received in computed tomography of the
abdomen with contrast and ventilation and perfusion scan respectively. There was
general lack of knowledge about ionizing radiation dose received by patients during
radiological investigations. Health professionals need to be abreast with radiation
doses in medical practice in view of its attending risk implications.
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
Design of a Bicycle Ambulance for Rural Communities
C.K. Boahen and Eﬀah Kaufmann, E.
Department of Biomedical Engineering, University of Ghana,
Legon—Ghana
A bicycle ambulance is a bicycle with an attached trailer for transporting ill or injured
patients to nearby health centres. In developing countries particularly Ghana, most
people residing in the rural communities walk long distances to access health facilities
whenever the need arises due to poor road infrastructure and the lack of emergency
transportation. Communities facing these challenges have high infant and maternal
mortality due to delays in reaching health centres. A typical example is Gushegu District,
one of the most deprived districts in the Northern Region of Ghana, which has 44.2%
of its local communities beyond 25 km of a health facility (Ghana Statistical Service).
Some eﬀort has been made to address similar problems in some neighbouring countries.
Notable is the design of a bicycle ambulance. However, a market survey conducted
revealed some shortcomings of the existing designs.
Bicycle ambulances are currently not available in Ghana. The ones in use in some parts
of Africa are expensive, do not protect patients from the weather (rainfall and sunrays),
make no provision to secure patients during displacement and provide little or no patient
privacy. Exposing patients to harsh weather conditions can intensify their problems be
it illness or injury. The high cost of the existing designs can deter the people living in the
rural communities from patronizing them.
Following a systematic engineering design process, an adaptive bicycle ambulance to
solve the problems identified has been designed for rural communities in Ghana. The
major components of the design are a detachable stretcher and a trailer. The design
considers mechanical properties like strength, stiﬀness and toughness. To avoid failure
during service, mechanical tests were performed on the design and the outcome shows
that the product will not fail during service because the stresses obtained for the test
elements (the stretcher and trailer) did not exceed the maximum stresses allowable. The
new design made of common structural steel has a higher capacity to resist impact and
incorporates features that protect patients from adverse weather conditions, provide
privacy for patients and is 48% cheaper compared to the existing designs.
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
X-Ray Film Reject Analysis in Three Imaging Rooms at the Korle-Bu Teaching
Hospital
E.K. Ofori, Antwi, W.K., Coﬃe, Y.A. and Arthur, L.
Department of Radiography, School of Allied Health Sciences, College of Health
Sciences, University of Ghana
The International Commission on Radiological Protection recommends the
optimization of X-ray imaging in order to reduce radiation doses to the patient. One way
of avoiding unnecessary radiation exposure to the patient is to minimize radiographic
film reject and repeat in imaging settings. Any film rejected after exposure implies
the patient has to be exposed again to radiation. This study evaluated the causes of
rejection of x-ray films in three X-ray rooms at Korle-Bu Teaching Hospital as a means
of obtaining information on the gaps in the radiographic practice at the hospital.
A total of 540 radiographs of 464 (85.9%) adult and 76 (14.1%) paediatric patients
rejected between October and December, 2010 in the selected imaging rooms
which were kept in stored boxes in the respective x-ray rooms were evaluated. The
analysis of these rejected films was carried out from February to March, 2011.Rejected
radiographs (exposed films) were grouped according to the anatomical part and the
causes of the rejects analysed. Spine examinations accounted for the majority (34.0%)
of the rejected films across all the study sites, followed by chest (25.0 %). X-ray of the
abdomen contributed the least (3.5%) in the body part groupings. Poor collimation
led to 63% rejects and a particular x-ray room had 87.5% rejects resulting from film
processing errors. Inappropriate selection of technique factors such as over and
underexposure contributed 54.7% rejected radiographs and poor patient positioning
23%. Inconsistent radiographic technique, lack of protocols and exposure charts
and processing errors were identified to be some of the causes contributing to film
rejects. Training in radiographic technique and prudent measures in quality control of
equipment in the imaging rooms could improve reject rates and radiation burden of
patients and staﬀ resulting from avoidable radiation exposures.
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BIOENGINEERING,
CLINICAL RESEARCH
AND PUBLIC HEALTH
Sexual Dysfunction among Ghanaian Men Presenting with Various Medical
Conditions
Nafiu Amidu1, Owiredu, W.K.B.A.2, Woode, E.3, Appiah, R.1, Quaye, L.2, Gyasi-Sarpong,
C.K.4 and Aﬀul, D.2
1
Department of Medical Laboratory Technology, Faculty of Allied Health Sciences,
College of Health Sciences, Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana. 2Department of Molecular Medicine, School of Medical Sciences,
College of Health Sciences, Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana.
3
Department of Pharmacology, Faculty of Pharmacy and Pharmaceutical Science,
College of Health Sciences, Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana.4Department of Surgery, (Urology Unit) Komfo Anokye Teaching
Hospital, Kumasi, Ghana
Background: Several medical conditions can aﬀect and disrupt human sexuality.
The alteration of sexuality in these medical conditions often hinder eﬀective
communication and empathy between the patients and their sexual partners
because of cultural attitudes, social norms and negative feelings such as anxiety and
guilt. Validated and standardized sexual inventories might therefore help resolve
this problem. The objective of this cross-sectional study was to obtain data on the
prevalence of male sexual dysfunction (SD) among Ghanaians with various medical
conditions residing in Kumasi.
Methods: The Golombok Rust Inventory of Sexual Satisfaction (GRISS) was
administered to 150 Ghanaian men with various medical conditions between 19 and
66 years old (mean ± standard deviation: 40.01 ± 12.32 years) domiciled in the Kumasi
metropolis.
Results: Out of the total 150 questionnaires administered, 105 (70.0%) men returned the
questionnaires. Questionnaires from 3 men were incomplete, leaving 102 complete and
evaluable questionnaires, indicating a 68.0% response rate. Of the remaining 102 men,
88.2% were married, 70.6% had attained higher education, 88.2% were non-smokers.
Whereas 54.9% were engaged in exercise, 61.8% indulged in alcoholic beverages. The
prevalence of the various medical conditions include: diabetes (18%), hypertension
(24.5%), migraine (11.8%), ulcer (7.8%), surgery (6.9%), STD (3.9) and others (26.5%).
The prevalence of SD among the respondents in the study was 59.8%. The highest
prevalence of SD was seen among ulcer patients (100%), followed by patients who
have undergone surgery (75%), diabetes (70%), hypertension (50%), STD (50%) and the
lowest was seen among migraine patients (41.7%).
Conclusions: SD rate is high among Ghanaian men with medical conditions (about
60%) and vary according to the condition and age.
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GENOMICS, MOLECULAR
AND CELLULAR PATHOLOGY
Consequences of Toxicant Inhalation in Frontline Lung Cells
George Acquaah-Mensah
Massachusetts College of Pharmacy & Health Sciences, Worcester, MA, USA
Incidences of lung diseases have been ascendant in recent times. Lung epithelial
cells are frontline cells for inhaled toxicants. Thus an examination of transcriptional
regulatory relationships therein could provide insights regarding the perturbations
introduced by toxicants. In this study, transcriptional regulatory networks were
reverse-engineered from lung epithelium microarrays GDS534, GDS999, GDS2604,
and GDS2486 obtained from the Gene Expression Omnibus repository. Algorithms
employing mutual information, including the Algorithm for the Reconstruction of
Accurate Cellular Networks (ARACNE) and Context Likelihood of Relatedness (CLR),
were used. The networks were subsequently merged with information mined from the
Comparative Toxicogenomics Database, a manually curated resource that highlights
established interactions between chemicals, genes, and diseases. Furthermore
data from AcTOR, the United States Environmental Protection Agency’s online
chemical toxicity warehouse was used to superimpose publicly available toxicity
data. Interactions involving inhaled toxicants and highly connected nodes within the
transcriptional regulatory networks (e.g. CDKN2A, NME1, NPM1, TBX5, TGFB1, TP53,
etc…) indicated specific signaling pathways are impacted by contact with these
toxicants. Asbestos, an inhaled toxicant, increases the methylation of the CDKN2A
promoter, increases the expression and activity of TGFB1 and TP53, and alters the
expression of TBX5. Another inhaled toxicant, arsenic, alters methylation of the
CDKN2A and TP53 promoters, and increases the expressions of CDKN2A, NME1 and
NPM1 while decreasing the expressions of TGFB1 and TP53. Toxicant eﬀects on these
regulatory networks elucidate their associations not only with lung cancer but also
with other lung diseases such as Chronic Obstructive Pulmonary Disease.
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Mechanisms of Transcriptional Regulation and Prognostic Significance of
Activated Leukocyte Cell Adhesion Molecule in Cancer
Solomon F. Ofori-Acquah2,3, King, J.A.1,2, Fang, T.3, Mbeunkui, F.2, Chambers, Z.1,
Cantrell, S.1, Chen, H.1, Alvarez, D.1 and Shevde, L.A.4
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Activated leukocyte cell adhesion molecule (ALCAM) is implicated in the prognosis
of multiple cancers with low level expression associated with metastasis and early
death in breast cancer. Despite this significance, mechanisms that regulate ALCAM
gene expression and ALCAM’s role in adhesion of pre-metastatic circulating tumor
cells have not been defined. We studied ALCAM expression in 20 tumor cell lines by
real-time PCR, western blot and immunochemistry. Epigenetic alterations of ALCAM
promoter were assessed using methylation-specific PCR and bisulfite sequencing.
ALCAM’s role in adhesion of tumor cells to the vascular wall was studied in isolated
perfused lungs. A common site for transcription initiation of the ALCAM gene was
identified and the ALCAM promoter sequenced. The promoter contains multiple cisactive elements including a functional p65 NF-kB motif, and it harbors an extensive
array of CpG residues highly methylated exclusively in ALCAM-negative tumor
cells. These CpG residues were modestly demethylated after 5-aza-2-deoxycytidine
treatment. Restoration of high-level ALCAM expression using an ALCAM cDNA
significantly increased clustering of MDA-MB-435 tumor cells perfused through the
pulmonary vasculature of ventilated rat lungs. Anti-ALCAM antibodies significantly
reduced the number of intravascular tumor cell clusters. Our data suggests that loss
of ALCAM expression, due in part to DNA methylation of extensive segments of the
promoter, significantly impairs the ability of circulating tumor cells to adhere to each
other, and may therefore promote metastasis. These findings oﬀer insight into the
mechanisms for down-regulation of ALCAM gene expression in tumor cells, and for
the positive prognostic value of high-level ALCAM in breast cancer.
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Background/Aims: Traditionally, investigation of ocular vascular diseases have utilized
human umbilical vascular endothelial cells (HUVEC) because of their wide availability.
However, wide diversity of endothelial cells suggests that conclusions derived from
experiments utilizing HUVEC may not necessarily be applicable to human ocular
angiogenic diseases. This study compared diﬀerences in gene expression between
unpassaged HUVEC and human ocular microvascular endothelial cells (EC), and
determined if these diﬀerences improve our understanding and treatments of ocular
angiogenic diseases.
Methods: The gene expression profiles of the various ECs were determined using
Aﬀymetrix GeneChip Human Genome U133 Plus 2.0 arrays. Selected diﬀerences were
confirmed by RT-PCR and Western blotting.
Results: Significant diﬀerences between the diﬀerent ECs were observed. HUVECs
showed enrichment for probesets involved embryological development while ocular
microvascular ECs demonstrated enrichment for probesets for immune responses
(MHC class I and II, and interleukin receptors), cell signal transduction and cellular
responses. Comparison of human retinal and choroidal ECs demonstrated significant
diﬀerences in the expression of probe sets encoding VEGF, IGF 1 and MAPK/ERK, PI3K/
AKT signalling pathways.
Conclusions: HUVECs may not be a suitable surrogate for the study of ocular angiogenic
disorders. There are significant diﬀerences in the gene expression of important cell
signalling pathways of human retinal and choroidal ECs which may be important in
the mechanisms and treatments for choroidal and retinal neovascularisation.
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Changes in Lipid Metabolism Associated with Progressive Liver Damage in
Chronic Hepatitis B Infection
J.K. Kwarteng, Mensah, F.O., Nsiah, K. and Arthur, F.K.N.
Department of Biochemistry and Biotechnology, KNUST, Kumasi, Ghana
Dyslipidemia is a common finding in most studies of liver diseases. Little is however
known about the eﬀect of the two pathological stages of chronic hepatitis B (CHB)
infection – chronic symptomatic and asymptomatic – on the serum distribution of
lipids in CHB infection. We conducted a study on CHB-infected patients attending
specialist care at the Gastro-Intestinal (GI) Clinic at the Komfo Anokye Teaching
Hospital (KATH) during a 7-month period. 64 participants were randomly sampled over
the period. Using viral serological biomarkers (anti- hepatitis B surface antigen (anti
HBsAg), hepatitis B surface antigen (HBsAg, anti-hepatitis B e antigen (anti-HBeAg),
hepatitis B e antigen (HBeAg) and hepatitis B core antigen (HBcAg)), and liver enzyme
assays (Aspartyltransferases (AST) and alanine transferase (ALT), participants were
categorized as chronic asymptomatic, chronic symptomatic and healthy individuals.
The relationship between the hosts pathological stage of infection were evaluated
with the indices of lipid metabolism – LDL, HDL, triglyceride, and total serum
cholesterol using ANOVA. Altogether, the 64 volunteers recruited in the study were
found to consist of 18 patients (28.1%) who were chronic symptomatic, 35 patients
(54.7%) who were chronic asymptomatic hepatitis B, and 11 (17.2%) were healthy
subjects. Significant overall male dominance was observed among all categories of
population enrolled (p=0.0063). Serum triglyceride levels decreased more among the
CHB infected population compared to the healthy individuals (p=0.0010) with value
lowest among the chronic symptomatic population. Basal serum cholesterol, HDL, and
LDL were unaﬀected by the disease. We reveal by this work that serum triglyceride is
significantly lowered in CHB infection and that the extent of this decrease in host is
independent of the pathological stage of the infection.
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In Vitro Exposure of Germinal Centre Lymphocytes to Both Plasmodium
falciparum and Epstein-Barr Virus (EBV) Results in Significant DNA Damage,
likely via Upregulation of Activation-Induced Cytidinedeaminase (AID)
Reuben Ayivor-Djanie and Duca, K.A.
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P. falciparum malaria and Epstein Barr Virus (EBV) infection have been identified in
epidemiological studies as the major factors in the pathogenesis of endemic Burkitt’s
lymphoma (eBL), Africa’s most serious pediatric cancer. eBL tumours are noted for
harbouring several very specific genetic lesions, most prominent among them being the
translocation of the c-myc oncogene from chromosome 8 to an Ig promoter/enhancer
region on chromosome 14 t(8;14). Precisely how these two pathogens co-operate to give
rise to the cancer is still unknown, although theories abound. Most of them regard EBV as
the causative agent in the seeding of the initial lesion, with malaria creating a permissive,
immunosuppressive context for tumour progression. Malaria infection is known to result
in elevated EBV loads and it is immunosuppressive in very specific ways, but whether
it has a more direct role in causing the DNA damage associated with eBL has not been
extensively explored. It is known that the EBV oncovirus upregulates activation-induced
cytidinedeaminase (AID), a DNA repair enzyme and potent mutagen normally responsible for
somatic hypermutation and class switch recombination in the germinal centre (GC). When
AID is over expressed in mice, it leads to translocations leading to lymphomas cognate to
those of eBL in humans. However, it has yet to be shown if P. falciparum can upregulate AID
and whether that enhanced expression correlates with increased DNA damage. In this study
we measured the in vitro expression levels of AID mRNA in tonsillar lymphocytes over a five
day period of exposure to these two pathogens, each one separately and the two together.
Germinal centre lymphocytes were obtained from post-tonsillectomy tissue at KATH. A
laboratory strain of P. falciparum (3D7) at 5% parasitemia in red blood cells was used for the
malaria exposure. Supernatant from EBV grown in B958 cells was used as the source of the
virus. The extent of DNA damage was estimated by Single Cell Gel Electrophoresis (Comet
Assay). In order to roughly assess the role of T-cell responses, two separate experiments
were conducted, one in the presence of cyclosporine A (2 mg/ml) and one without.
Compared to unstimulated controls in the absence of cyclosporine A, P. falciparum exposure
led to a 6-fold maximum increase in AID mRNA levels, EBV caused a 13-fold maximum increase
in AID mRNA, and both pathogens combined led to a 22-fold increase in maximum AID mRNA.
The kinetics of the expression varied somewhat, with the peak occurring between 48-96
hours after exposure. With cyclosporine A in the medium, AID mRNA levels in the malariainfected cultures remained about the same. EBV alone induced 22-fold higher expression of
AID mRNA relative to controls, while both pathogens together resulted in a 42-fold increase
in AID mRNA over controls. Qualitative analysis of DNA comets from the Single Cell Gel
Electrophoresis assay revealed that stimulation with either P. falciparum or EBV alone caused
at best moderate (level 1) DNA damage with or without cyclosporine. Cultures without any
pathogen, however, showed virtually no DNA damage at all (level 0). In contrast, there was
severe DNA damage (levels 2 and 3) in cells exposed to both P. falciparum and EBV. In this
study P. falciparum alone induced AID in vitro, resulting in moderate DNA damage in GC cells.
However, the two pathogens in combination synergistically induced very high AID mRNA
expression that correlated with relatively more severe DNA damage. The mechanism of this
synergy remains to be elucidated.
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Heme causes tissue injury and may trigger eventual end organ damage in sickle cell
disease (SCD). Heme oxygenase-1 (HO-1) is an acute phase enzyme that degrades
heme. It is induced by cellular stress and multiple inflammatory agonists. Enhanced
HO-1 expression may attenuate organ damage in SCD however mechanisms that
regulate HO-1 level in SCD patients have not been defined. In this study, HO-1 mRNA
level was found to be generally higher than normal, but characterized by wide
variability in post-mortem SCD lung tissues. To investigate this further, a case-control
study involving 91 SCD patients and 58 healthy controls was undertaken. Compared
to control subjects, the mean concentration of plasma HO-1 in SCD was 6-fold higher
(p<0.0001). In agreement with data from post-mortem samples, plasma HO-1 level
in SCD was characterized by a 20-fold inter-patient variability. Positive correlation
between plasma HO-1 and total white cell count, and multiple biomarkers of endothelial
injury suggested a role for inflammation in the level of HO-1 in SCD patients. A
previously described (GT)n dinucleotide repeat in the HO-1 promoter was found to be
highly polymorphic with sizes ranging from 17 to 45, and with a trimodal distribution
with peaks at 23, 30 and 41 repeats. Alleles were divided into three classes: small (S;
GT < 24 repeats), medium (M; GT= 24 to 30 repeats) and large (L; GT ≥ 31 repeats).
There was high prevalence of large size alleles (GT) 40-45 that have not previously been
reported in populations of European and Asian ancestry. Homozygosity for the L
allele was associated with the lowest plasma HO-1 level, significantly lower compared
to S/M genotype plasma HO-1 levels (p=0.007). Each promoter allele was cloned into a
luciferase reporter vector and exogenously treated with heme. Activity of the S allele
promoter was induced 2-fold while M and L alleles were unresponsive to heme. Thus,
protection conferred by HO-1 in SCD may be limited to a small minority of patients, as
the overwhelming majority have inherited a polymorphism in the HO-1 promoter that
is unresponsive to hemolytic stress.
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Importance for Managing Breast Cancer in Ghana
Frank Naku Ghartey
Department of Molecular Medicine, College of Health Sciences, KNUST, Kumasi
Breast cancer has emerged as a new health problem in Ghana. It used to be the second
most common neoplasm among women in Ghana. Its prevalence in Ghana is unknown.
Surgical oncologists report a low response rate to anti-oestrogen therapy and survival
for breast cancer in Ghana. This has been largely attributed to late presentation for
treatment. Investigating the descriptive and molecular epidemiology of neoplastic
breast lesions in Ghana forms the core of this research thesis work. Over 44,230 women
were screened and educated on breast cancer. A new device called the Breastlight
was evaluated as an adjunct to breast screening from 2007 – 2008. There was no
rigid selection criteria employed. Breast cancer specimen for, clinically important biomolecule analysis were obtained at random from breast cancer patients seen at Korle
Bu (KTH) Teaching Hospital. Oestrogen receptor (ER), Progesterone Receptor (PR),
HER-2 and Ki67 levels in Paraﬃn embedded breast cancer specimen were assayed
using the Immunohistochemical (IHC) method. These are bio-molecules of clinical
importance for managing breast cancer, studied in this work. 54.84% of breast cancer
patients in Ghana were pre-menopausal. Among pre-menopausal Ghanaian women
the most common age at diagnosis was 39 years. Among post-menopausal Ghanaian
women the most common age at diagnosis was 54 years. Average age at detection
for breast cancer was 42.59 years. In this study, prevalence rate for breast cancer in
Ghana ranged from 0.41% – 1.11% (95% confidence interval) among females aged 18 to
80 years in Ghana (black Africans) (Agyei Frempong MT., Ghartey FN. et al, 2008).
Thirty-three (33) carefully selected breast cancer specimens were IHC analysed for
ER, HER-2 and Ki67 using tumour size and age as additional criteria to be investigated
for potential benefits in clinical decision making. ER, Her-2 and Ki67 in breast cancer
tumours (n=33) were summarised as follows; ER positives (18.18%): ER+/HER-2-/Ki67+
(1) = 3.03%, ER+/HER-2+/Ki67+ (2) = 6.06%, ER+/HER-2-/Ki67- (3) = 9.09%. ER negatives
(81.82%): ER-/HER-2+/Ki67+ (22) = 66.67%, ER-/HER-2+/Ki67- (0) = 0%, ER-/HER-2-/Ki67+
(4) = 12.12%, ER-/HER-2-/Ki67- (1) = 3.03%. Triple negative Breast cancers occurred at
a rate of 15.15%. Ghanaian women (black Africans) may develop breast cancer some
10 to 15 years earlier than Caucasians. Overall, the most predominant cause of cell
proliferation in these breast cancer tissue samples studied (n=33) was her-2 overexpression (66.67% + 6.06% = 72.73%), (this is also a well documented feature of
some late and aggressive breast cancers) compared to oestrogen dependent cell
proliferation (18.18%). Ki67 activity demonstrated in these breast cancer tumour
samples represents, proliferative activity mediated by ER and Her-2 over-expression
in 8 out of 10 cases treated in Ghana.
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The quality of unrefined salt from Greater Accra, Central, Volta, Eastern, Ashanti,
Western, Brong Ahafo, Northern, Upper East and Upper West regions of Ghana were
assessed for their microbial and iodine content. Two samples each from Greater
Accra and Volta Region were analysed for their heavy metal content. The study was
done to enumerate the kinds of microorganisms, quantify the amounts of heavy
metals and to determine the presence or absence of iodine in unrefined salt samples.
Diﬀerent specific growth media were used in the identification of total and faecal
coliforms. The heavy metals studied were cadmium (Cd), lead(Pb) and mercury (Hg),
using a Buck Scientific Atomic Absorption Spectrometry model VGP210. A simple
starch-iodine test was used to identify the presence of iodine in the salt samples.
Gram negative cocci and bacilli bacteria were identified in all the salt samples from
the 10 regions but no total or faecal coliform indicators were detected. The level of
heavy metals in the study samples were: Cd, 1.525(±0.029) mg/kg and 0.775(±0.029)
mg/kg for samples from Greater Accra and 0.525(±0.029) and 0.1375(±0.025) mg/kg
for samples from Volta Region; Pb, 4.725(±0.035) mg/kg, 1.55(±0) mg/kg for Greater
Accra and 0.725(±0.035) and 0.3(±0) for Volta Region; and Hg 0.375(±0.035) mg/kg,
0.525(±0.106) mg/kg for Greater Accra and 0.25(±0.071) and 0.22(±0.028) mg/kg for
Volta Region. The cadmium and mercury levels were above the recommended levels
by the Ghana Standards board. No iodine was detected in all the salt sampled from the
ten regions. The presence of heavy metals indicates that there is no regulation in the
discharge of contaminated eﬄuent, without prior treatment by industries. Tougher
legislation, stricter enforcement of existing regulations measures and education are
among the recommendations made for the protection of water bodies and improving
the quality of salt produced.
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nodiflora (L.) Gaertn (Asteraceae) in Murine Models of Anxiety
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The present study reports the eﬀects of a hydro-ethanolic extract of the whole plant
of Synedrella nodiflora (L) Gaertn, a plant traditionally used in Ghana for the treatment
of epilepsy, in the elevated plus-maze (EPM), light/dark test (LD), the versamax animal
activity monitor system (VAMS) and the pentobarbitone-induced sleep test. In the
EPM paradigm, S. nodiflora extract (10-300 mg kg-1) exhibited anxiogenic–like activity
by dose-dependently decreasing the number of entries into both the open and closed
arms, no significant eﬀect on the percent number of entry into the open arms and
a decrease in the time spent in the open arm in comparison to the vehicle-treated
group.S. nodiflora extract (SNE) dose-dependently decreased the number of head
dips and stretch-attend postures and the duration of grooming. In the LD test, SNE
also exhibited anxiogenic-like eﬀect by significantly and dose-dependently reducing
the number of entry in to the light compartment, the number of transitions and not
significantly, the time spent in the light area. In the EPM and LD test, diazepam (0.1-1.0
mgkg-1), the reference anxiolytic drug, produced a directly opposite response to that
exhibited by SNE. SNE, in the VAMS, decreased the locomotor activity of pretreatedmice dose dependently and significantly. SNE reduced the distance travelled and time
spent at the center of the observation cage indicating an anxiogenic-like eﬀect. S.
nodiflora exhibited sedation in the pentobarbitone-induced sleep test. The extract’s
ability to cause a general reduction in locomotor activity suggests sedative eﬀects
rather than anxiogenesis.
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Onchocerciasis is a significant public health concern especially in developing subSaharan African countries. Despite more than 20 years of ivermectin mass treatment
programmes in endemic areas in the Pru and Lower Black Volta river basins, cases
of recrudescence of infections in individuals suggestive of sub-optimal responses of
Onchocerca volvulus to ivermectin have been reported. In this study, the eﬀect of
doxycycline (a licensed tetracycline) therapy on onchocerciasis patients responding
sub-optimally to previous multiple treatments with ivermectin was assessed. A
total of 149 onchocerciasis-aﬀected volunteers were treated with either 100 mg/day
doxycycline (n = 73) or matching placebo (n = 76) for 6 weeks. All study volunteers
were allowed to take 2 rounds of 150 mg/kg ivermectin during the study period.
Microfilaridermia levels of all study volunteers were monitored at pre-treatment, 12
months and 20 months post-treatment using skin biopsies. At the end of the study,
there was a highly significant diﬀerence (p < 0.0001) in the number of microfilaridermic
volunteers between the doxycycline and placebo groups, with the doxycycline group
showing a drastic reduction from 65.7% to 2.9% whiles the placebo group showed a
marginal increase from 63.2% to 69.0%. There was also a highly significant diﬀerence
(p < 0.0001) in the microfilarial geometric mean load of volunteers between the two
groups, with the doxycycline group showing a drastic reduction from 1.3 to 0.2 whiles
the placebo group showed a marginal increase from 1.3 to 1.7. Doxycycline therefore
proved to be eﬀective in this study and is thus recommended as a front-line therapy
for use in clearing microfilariae from individuals who seem to be responding suboptimally to repeated ivermectin therapy.
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The study was designed to evaluate the hepatoprotective activity and anti-jaundice
property of aqueous extract of Annonamuricata Linn. (AMAE) against acetaminophen–
induced hepatotoxicity in Sprague – Dawley rats model. Liver damage and hepatic
jaundice was induced in experimental animals by administering acetaminophen (500
mg/kg) for 7 days. AMAE at 50, 100, 200 and 400 mg/kg and Silymarin (100 mg/kg)
was administered for seven days by oral administration prior to acetaminophen
administration. Hepatoprotective eﬀect was studied by assaying the activity of serum
markers like ALT, ALP, cholesterol and triglycerides while anti-jaundice eﬀect was
assayed by measuring serum total bilirubin and indirect bilirubin concentration. The
activity of all the markers registered significant increases in acetaminophen-treated
group (ALT 122.78 U/L ± 8.78, ALP 669.8 U/L ± 44.19 p<0.001 from vehicle control ALT
69.16 U/L ± 11.03, ALP 301.8 U/L ± 21.61), decreases in cholesterol and triglyceride
concentration and increases in total bilirubin (4.26 μmol/L ± 0.30, p<0.01 from vehicle
group, 2.96 μmol/L ± 0.23) and indirect bilirubin (2.58 μmol/L ± 0.28, p<0.01 from
vehicle group 1.71 μmol/L ± 0.25), an indication of hepatic jaundice. A. muricata at all
doses significantly restored liver function toward normal levels which compared well
against Silymarin control (ALT 49.78 U/L ± 9.06, ALP 445.8 U/L ± 31.96, total bilirubin
2.84 μmol/L ± 0.28, indirect bilirubin0.72 μmol/L ± 0.14) with the best protection
at 400 mg/kg (ALT 42.2 U/L ± 1.15, ALP 421.4 U/L ± 15.25 p<0.001; total bilirubin 2.82
μmol/L ± 0.24, p<0.01 and indirect bilirubin 0.84 μmol/L ± 0.11, p<0.001 compared with
acetaminophen group). Biochemical results were also supported by histopathological
observations. The results suggest that leaves of A. muricata possess hepatoprotective
activity and can treat hepatic jaundice induced by acetaminophen.
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Following claims that some plants or herbs possess antimicrobial activities against
infectious microbes, Scientists in diﬀerent parts of the globe have conducted a lot
of research into herbal medicine with great enthusiasm. It is with a similar interest
that, the in vitro antimicrobial activity of diﬀerent solvent fractions of Cryptolepis
sanguinolenta were evaluated against eight standard bacteria and eight wild strains of
pathogenic microbes using the agar diﬀusion method. The study also evaluated the
MICs and the MBCs of the ethanol extract as well as the diﬀerent solvent fractions of
the plant. The ethanol extract inhibited 5 out of 8 (62.5%) of the standard organisms
and 6 out of 8 (75%) wild strains with zones diameters ranging from 9.33 ± 0.58 mm
to 35.67 ± 0.58 mm. The petroleum ether fraction inhibited 4 out of 8 (50%) of the
standard microbes and 1 out of 8 (12.5%) of the wild microbes with inhibition zones
ranging from 14.67 ± 0.58mm to 32.67 ± 0.58 mm. It was also observed that the
chloroform fraction inhibited the growth of all the organisms (100%) with the average
inhibition zones ranging from 9.33 ± 0.58 mm to 32.33 ± 0.58.mm. Inhibition zones of
14.0 ± 1.0 mm to 24.67 ± 0.58 mm was seen in the ethyl acetate fraction which halted
the growth of 3 (37.5%) of the standard organisms. Inhibition of 7 (87.5%) of standard
strains and 6 (75%) of wild strains were observed in the water fraction with zones
diameters of 9.33 ± 0.58 mm to 38.33 ± 0.58 mm. The MIC values for the ethanol
extract, petroleum ether fraction, chloroform fraction, ethyl acetate fraction and the
water fraction were in the range of 8–32 mg/ml, 16–32 mg/ml, 0.5–4 mg/ml, 32 mg/ml
and 8–32 mg/ml respectively. Thus, the ethanol fractions of Cryptolepis sanguinolenta
possess in vitro antimicrobial activities.
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The ever increasing resistance to antibiotics is a serious worldwide problem which
has implications for morbidity, mortality and health-care both in hospitals and in the
community especially in a developing country such as Ghana. This study, therefore,
looks at an in vitro antibiotic sensitivity pattern of 7 standard bacteria and 14 wild-type
bacteria isolated using Kirby-Bauer disc diﬀusion method and the guidelines set by the
National Committee for Clinical Laboratory Standard. Briefly, two to six hour cultures
of the microbes in peptone water that had achieved the 0.5 McFarland standard
turbidity were flooded over Mueller-Hinton agar and antibiotic disc aseptically placed
on the surface of the agar, allowed to dry, before being incubated at 37 ºC for 16-18
hours. The antibiotics tested included; Amikacin (30 μg/disc), Ampicillin (10 μg/disc),
Penicillin (10 iu/disc), Cloxacillin (5 μg/disc), Erythromycin(15 μg/disc), Tetracycline (30
μg/disc), Gentamicin (10 μg/disc), Cotrimoxazole (25 μg/disc), Chloramphenicol (30
μg/disc), and some of the newer generation antibiotics including Cefixime (30 μg/
disc), Cefuroxime(30 μg/disc), and Cefotaxime (30 μg/disc). The study revealed that,
29% of the isolates were resistant to all the 12 antibiotics used, 14% were resistant
to 10 antibiotics, 21% were resistant 9, 25% were resistant to 8, 8% were resistant 6
while 4% were resistant to 5 antibiotics. Interestingly, all the microbes were resistant
to tetracycline, cloxacillin, ampicillin and penicillin while 91.7% were resistant to
erythromycin, all being first-line antibiotics in Ghana. Thus, a very serious multiple
resistant antibiotic pattern of bacteria exists in Ghana.
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Bring Biosensor and RedTacton Together
Saptarshi Gupta1, Kalla, H.1 and Gupta, S.2
Department of Electronics and Communication Engineering, All Nations University
College, Koforidua, Ghana
2
GITAM Institute of Management, GITAM University, Visakhapatnam, India

1

A biosensor is a device that detects, transmits and records information regarding
a physiological or biochemical change. This new technology makes possible
measurements and long-term monitoring, which would be practically impossible using
existing technologies (e.g.: X-ray, Endoscopy etc). For monitoring internal condition
(e.g. blood glucose measurement, taking photo of fetus etc) of human body or any
living creature low power wireless link is use between biosensor and base station. But
when a foreign object (bio sensor) is introduced in the body, the body tries to rejects
it by forming scar tissue around it, thus isolating it from the rest of the body. Due to
scar tissue and isolation there may be fading of signals from biosensor to base station
and multipath propagation of the signal may be destructive in nature at the receiver so
there may be information loss. Instead of low power wireless communication we can
go for “Red Tacton” (This is under development). This is completely distinct from
wireless communication. A transmission path is formed at the moment a part of the
human body in contact with a Red Tacton transceiver. This Human Area Networking
technology that uses the surface of the human body as a safe, high speed network
transmission path, Invented by Nippon Telegraph and Telephone Corporation,
Japanese telecoms group.
References:
[1] George K. Knopf & Amarjeet S. Bassi., Smart Biosensor Technology, CRC Press,
2007.
[2] www.technologyreview.com
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Distribution of Human Papillomavirus (HPV) Genotypes and Associated
Cervical Disease in an Unscreened Population of Ghanaian Women in the
Ashanti Region
Emmanuel Timmy-Donkoh1, Agyemang-Yeboah, F.1, Wiredu, E.K.2 and Asmah, R.2
Department of Molecular Medicine, School of Medical Sciences, KNUST, Kumasi;
2
School of Allied Health Sciences, University of Ghana, Korle-Bu, Accra

1

World-wide, about half a million cases of cervical cancer are diagnosed each year,
with 275,000 resulting in death. A high proportion of this burden is carried by subSaharan Africa. In Ghana, an alarming 3,038 women develop cervical cancer yearly,
one of the highest rates in Africa. Cervical cancer kills more women than breast cancer
and this year over 2,000 Ghanaian women will die from it. Nearly all cases of cervical
cancer arise from human papillomavirus infection that leads to cervical intraepithelial
neoplasia (CIN). Over 70 HPV subtypes are known, but out of this number only a
few high-risk strains (HPV types 16, 18, 45, 33, 35, 45, 52, 58 etc.) are responsible for
most fatal outcomes. However, simple infection with HPV does not automatically
result in cancer. The infection may resolve or progress undetected to end–stage
cancer via CIN, depending on genetic, viral or other factors that are not currently
very well understood. Notably, high viral loads and co-infections are indicators of viral
persistence and are usually associated with a poor prognosis.
All women remain at risk for developing HPV infection throughout their lifetime, but
the onset of neoplasia resulting in cervical cancer can be prevented by vaccination.
Currently, commercially available bivalent prophylactic vaccines targeted against
HPV-16 and HPV-18 can prevent about 80% of all cancers, after taking into account
some degree of cross-protection. Public health oﬃcials in the US, Canada, Europe,
and Australia have recommended that the vaccine be administered to young females
to reduce the incidence of both cancer and CIN. Available age-standardized rates per
100,000 women per year range from 26.9 in Cote D’ivoire, through 28.6 in Burkina
Faso, 30.0 in Togo, 33.0 in Nigeria, 39.5 in Ghana to 56.3 in Guinea. However, there is
mounting evidence that HPV types other than those included in the bivalent vaccine
are more prevalent in many African countries (e.g. HPV 33, 35, 45, 52 and 58). The
proportion of HPV infection caused by HPV-16/18 was lower in HIV-positive women
in Cameroon (after HPVs 45, 58) and Zambia (after HPVs 52, 58). Therefore a clear
understanding of the epidemiology and natural history of HPV infection in Ghana
remains crucial in order to inform both policy makers and health care providers.
The present study seeks to estimate the prevalence and distribution of HPV infections
and the associated cervical abnormalities. Approximately 400 women, aged 18 and
above, visiting clinics around Kumasi (for any indication) will be recruited into the
study. A blood sample and cervical biopsy will be taken from each participant. A survey instrument will also be used to identify any behavioral risk factors. HPV viral loads
and anti-HPV IgG titres will be measured in the blood samples. Visual inspection with
acetic acid (VIA) and Pap smears will be performed on biopsy tissue. HPV sub-typing
will be done in HPV positive samples by nested multiplex PCR and subsequent amplicon sequencing. This study has been approved by the KATH-KNUST SMS Committee
on Human Research, Publications, and Ethics.
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Quality Control in the Clinical Chemistry Laboratory – A Ghanaian Study
Derrick Aﬀul1, Owiredu, W.K.B.A1. and Amidu, N2.
1
Dept. of Molecular Medicine, School of Medical Sciences, KNUST, Kumasi
2
Dept. of Medical Laboratory Technology, Faculty of Allied Health Sciences, KNUST,
Kumasi
Clinical chemistry laboratories (CCL) are increasingly playing crucial roles in medicine
as clinicians rely heavily on test results from these laboratories to confirm and make
proper diagnosis. The goal of any clinical chemistry laboratory investigation has
always been to obtain reliable findings; something that cannot be achieved without
reliable analytical results. Two important quality control practices act in concert to
ensure this analytical result reliability: Internal Quality Control (IQC) and External
Quality Assessment (EQA). Laboratories must practice appropriate IQC to ensure
traceability of analytical results, while participating in periodic EQA schemes to assess
their competence and proficiency.
These two practices, as common as they are observed in the developed world
laboratories, have not received the needed attention in Africa and Ghana is no
exception. Should we be alarmed? A W.H.O study in 2010 identified limited quality
assurance and control protocol in African CCL and in Ghana, a USAID study in 2006
observed very limited IQC and EQA practices by our laboratories. With the absence
of a functional ‘system’ or ‘body/institution’ in place to ensure Ghanaian CCL are kept
on their toes on quality control issues, our study is being undertaken to act in the
capacity of such a ‘body/institution’ and will hence engage laboratories in the Ashanti
region of Ghana in various EQA and IQC assessments. Our site of choice for the IQC
assessment will be the Biochemistry Diagnostic Unit of the Komfo Anokye Teaching
Hospital (KATH), the largest in the Region, serving about 5 million inhabitants. Being a
referral, teaching and a specialist hospital, the hospital serves a lot of patients and so
does its Biochemistry Diagnostic Unit. For such patients, the important role played by
the measurement of common body fluid analytes in the diagnosis and management of
their respective medical conditions, means no errors can be aﬀorded in the handling
of their laboratory analysis.
Various precision and accuracy studies on commonly measured analytes in the Unit
will be carried out to ascertain the reliability of the analytical equipment in use at the
Unit. The study will also encompass an EQA where various laboratories in the Region
reflecting both the private and public sectors will be engaged in the scheme. Method
and equipment comparison and validation will be the main assessments under the
scheme. We would also as part of the study seek to investigate using structured
questionnaires, the practice of quality control by laboratories in the Region, while
also finding out about the challenges CCL face in the area of quality control. With all
data and information to be gathered, clearer assertions and judgments on the whole
clinical laboratory quality control system in Region can be made and appropriate
recommendations can be made to authorities.
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Assessment of the Prevalence of Classical Rabies and Lagos Bat Virus in
Eidolon Helvum Flying Foxes in Ghana
E. Adankwah1, Adu-Sarkodie, Y.1 and Drosten, C.2
1
Clinical Microbiology, KNUST, 2Institute of Virology, Bonn-Germany
BACKGROUND: Bats are known to be reservoirs for rabies virus (RABV) and other
lyssa viruses making them to be listed among zoonotic pathogens that are the major
sources of emerging infections in humans. More than 99% of all human deaths from
rabies occur in the developing world and children less than 15 years old accounts for
almost half of this number. Transmission of these viruses within a bat population can
result in a spill over that pose a significant threat to public health. In Ghana large
population of Eidolon helvum flying foxes are found in close proximity to the population
and are partially hunted for consumption. Therefore, there is a need for clarification
of the point prevalence and seroprevalence of RABV and other lyssaviruses in Eidolon
helvum flying foxes in Ghana.
AIM: The main aim of this project is to establish whether Eidolon helvum flying foxes
are involved in the maintaining of rabies virus and other lyssaviruses, since there is
limited data on the occurrence of these viruses in Ghana.
SAMPLE COLLECTION AND LABORATORY TECHNIQUES: 12 individual bats will be
sampled each week for the 2011 and 2012 seasons. Eidolon helvum flying foxes at
the Kumasi Zoological Gardens will be shot with air rifles during their roosting time.
RNA will be extracted RNA from brain tissue of Eidolon helvum flying foxes. Pools
of RNA will be tested in PAN-Lyssa polymerase chain reaction (PCR) and LBV Real
–Time quantitative PCR. Serum obtained by heart puncture from the bats will be
tested for antibodies against rabies bat virus and Lagos bat virus by enzyme-linked
immunosorbent assay (ELISA), immunofluorescence, Western blot and neutralizing
assays.
CONCLUSION: This project provides a current dataset on the point prevalence and
seroprevelance of rabies virus (RABV) and Lagos bat virus (LBV) in Eidolon helvum
flying foxes in Kumasi, Ghana. In this project established RT-PCR, PAN-Lyssa PCR and
serological techniques will be available for rapid detection and strain identification of
rabies virus.

50

Kwame Nkrumah University of Science and Technology

Ghana Biomed 2011

Harnessing Biomedical Science for National development

PROPOSAL
Polyethylene Starch Blend-Hap Composites for Orthopedic Applications
Bernard Owusu Asimeng1, Kwakye-Awuah, B.2 and Eﬀah Kaufmann, E.3
Department of Biomedical Engineering, All Nations University College, Koforidua.
2
Department of Physics, Faculty of Physical Science, KNUST Kumasi.
3
Department of Biomedical Engineering, University of Ghana, Legon, Accra

1

Biomaterials are materials that do not provoke rejection by our bodies. They can be
natural (collagen, cellulose, etc.) or synthetic (metallic, ceramic, polymeric materials,
and others) and are used to make devices that require interaction with the body in a
safe, reliable and physiologically acceptable manner. Biomaterials are routinely used
to replace, support or augment diseased or injured tissues or organs. For example
metallic materials are used for bone screws as well as knee and hip prostheses.
Unfortunately the biofunctionality of these materials is aﬀected by their tendency
to corrode, wear and fatigue. Additionally, many metallic orthopedic materials
must be removed from the host when the damaged tissue or bone is healed. Due to
these shortcomings of metallic implants, polymeric materials have been considered
for orthopedic applications. Polymers do not corrode in vivo and have good tensile
strength but are weak in bending. It is therefore believed that a small amount (% wt)
of Hydroxyapatite which forms the major inorganic portion of bone, when added will
introduce a higher bending strength in the polymer. To avoid the need for a second
surgery to remove biomaterials after the tissue is healed, biodegradable polymers
will be ideal for use as implants. This research seeks to develop a novel biodegradable
and high strength Polyethylene Starch Blend (PESB)-HAP Composite for orthopedic
applications. HAP powders of particle sizes 100 -150 nm produced by a sol-gel method
will be obtained. PESB/HAP composite content HAP filler with diﬀerent particle
sizes will be designed using powder sintering methods. The materials will be tested
to obtain mechanical properties like tensile modulus, UTS, strain at break. In vitro
degradation tests in PBS solution will also be performed to assess the degradation
rates (that is, the mass loss rate) and changes in the material structural properties.
The structure and chemistry of the PESB/HAP composite will be characterized using
x-ray diﬀractometry, Fourier Transform infrared spectroscopy and scanning electron
microscopy
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The Human-Environmental Relationships Influencing Buruli Ulcer Outbreaks
in Ghana
Tschakert, P.1; Amankwah, R.2; Gawu, S.3; Hausermann, H.1; Klutse, E.4; Nyame, F.5;
Oppong, J.6; E. Parker7, Singha, K.1; Smithwick, E.1; Voegborlo, R.3; Ward, A.1; Bug, L.1;
Abbey, C.2 and David Azanu3
1Penn State University, USA
2University of Mines and Technology, Ghana
3KNUST, Ghana
4Ghana Health Directorate, Ghana
5University of Ghana, Ghana
6University of North Texas, USA
7University of Iowa, USA
Buruli ulcer (BU) is a rapidly emerging skin disease caused by flesh-eating bacteria
called mycobacterium ulcerans (MU). Reported in thirty-two countries with tropical
and subtropical climates, BU largely aﬀects poor people in rural areas. If left
untreated, the disease can be quite debilitating. BU can result in secondary infection,
extensive lesion, major deformities, and, while uncommon, even death. The
disease usually occurs on the limbs. While the disease remains poorly understood,
one worldwide characteristic is its association with rural aquatic areas (swamps,
ponds, impoundments, slow –moving rivers, etc.); these sites are often influenced
by rapid landscape modification such as deforestation, dam construction, and/or
mining. We are a team of researchers, students, teachers, health professionals, and
community members from Ghana and the US examining the human-environmental
relationships influencing Buruli ulcer outbreaks in Ghana. Where we work in central
Ghana, high incidence corresponds with areas prone to flooding and stagnant water.
We expected that the emergence of BU is due to previously unidentified thresholds
in coupled human natural systems that interact across spatial and temporal scales.
We employ a complex systems science approach, which looks at the coupledness
of human and environmental drivers in social-ecological systems. Specifically, we
believe land disturbance, viz. gold mining and deforestation in particular, combine
with flooding events to create ideal conditions for MU. We also hypothesize that the
degree to which people in rural communities are exposed to MU varies according to
their everyday activities like swimming, collecting water, and farming. Our approach
thus attempts to understand the non-linear relationships between the environmental
characteristics of BU landscapes (e.g land- cover change and water quality) and
individual activity spaces. To identify risk areas we must understand where people
with BU live, work, and play, and what the soil and water are like in these locations.
This will help us unravel the relationships between human behaviors, disease, and
environmental conditions. Through such investigation, we hope to learn how people
might better protect themselves from BU and the bacteria that cause it. We are in
year 2 of a 5 year project.
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Investigation into the Role of Free-Living Amoebae as Reservoir for
Mycobacterium Ulcerans
Diana A. Amissah1, Gryseels, S.2,3, Vandelannoote, K.2,3, Durnez, L.2,3, Leirs, H.3, Portaels,
F.2, Ablordey, A1 and Eddyani, M.2
1
Bacteriology Department, Noguchi Memorial Institute for Medical Research, Accra,
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2
Mycobacteriology Unit, Department of Microbiology, Institute of Tropical Medicine,
Antwerp, Belgium
3
Evolutionary Ecology Group, Department of Biology, University of Antwerp,
Antwerp, Belgium
Mycobacterium ulcerans causes Buruli ulcer disease. It can be found predominantly
in swamps and slow-flowing water areas. Understanding the ecology of M. ulcerans
has been severely hampered due to a knowledge gap of the reservoir and precise
mode of transmission although aquatic insects and mosquitoes have been implicated
in its transmission. Free-living amoebae (FLA) are common inhabitants of the aquatic
ecosystems and have been shown to be naturally infected with environmental
mycobacteria that may cause human infections. This study investigated the hypothesis
that FLA could serve as reservoirs of M. ulcerans and aid in its transmission to humans.
Five hundred and thirty nine environmental specimens were collected from water
bodies in five endemic and two non endemic communities for ten months; 13 aerosols,
223 biofilms from plant, 205 biofilms from trunks, 45 detritus, 53 water filtrates from
five endemic and two non endemic communities. FLA were isolated from 369 (68.5%)
environmental specimens and three genera were identified by PCR; Acanthamoeba
157 (29.1%), Vahlkamfiidae 306 (56.8%) and Naegleria 118 (21.9%). The eﬀects of pH,
temperature and bacterial load on the isolation of amoebae were investigated.
While isolation of some genera of amoebae (Vahlkampfiidae) were independent of
physical parameters (pH and temperature) others were dependent (Naegleria and
Acanthamoeba). FLA were not dependent on bacterial load specifically E. coli as source
of nutrient since they had alternative sources (yeast, fungi and other protozoa).
One hundred and thirty one intracellular mycobacteria were isolated and identified.
Intracellular mycobacteria were often isolated from specimens positive for isolation
of amoebae and positive for 16S rDNA PCR from amoebae. Culture of M. ulcerans from
FLA and environmental specimens was attempted. One isolate was positive for IS2404
PCR but negative upon confirmation by Variable-Number Tandem Repeat typing.
M. ulcerans was detected from a water filtrate and IS2404 target was detected in 2
environmental specimens and 25 amoebae suspensions. Analysis of results showed a
significant association between FLA (Acanthamoeba and Vahlkampfiidae genera) and
IS2404 target. These data may have implications for the reservoir and transmission
of environmental mycobacteria and IS2404 mycobacteria. These findings may provide
important information for understanding the ecology of M. ulcerans.
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Enteropathogenic Escherichia coli uses Indole and its Derivatives as Signaling
Molecules to Regulate Bacterial Virulence and Survival Mechanisms
Akwasi Anyanful1, Bommarius, B.1, Izrayelit, Y.2, Schroeder, F.2 and Kalman, D.1
1
Department of Laboratory Medicine and Pathology, Emory University, Atlanta GA
USA
2
Boyce Thompson Institute and Department of Chemistry and Chemical Biology,
Cornell University, Ithaca, NY USA
Enteropathogenic E. coli (EPEC) is an “attaching and effacing (A/E)” intestinal
pathogen that causes food and water-borne diseases and death in infants through
dehydration. We have previously shown that EPEC rapid killing and conditioning of the
nematode Caenorhabditis elegans requires bacteria tryptophanase enzyme, tryptophan
in the media and the use of a secreted toxin(s). In order to identify and characterize
the toxin(s), we employed extraction and biochemical purification of the media and
analyzed the extract using HPLC and 2-dimensional NMR spectroscopy. We identified
indole, indolecarboxaldehyde, indole carboxylic acid, and indole acetic acid as major
components of the toxin. Reconstitution of synthetic indole, indolecarboxaldehyde
(ICA) and indole acetic acid induces both killing and conditioning of C. elegans. We
also show that indole and its derivatives are also secreted by enterohaemorrhagic
E. coli (EHEC) where they regulate expression of virulence factors. Administration of
ICA inhibits expression of virulence factors and pedestal formation of EPEC, EHEC
and the A/E rodent pathogen Citrobacter rodentium. Lastly, ICA induces protection in
vivo against A/E pathogenic infection in mouse models upon exposure to Citrobacter
rodentium. Our results thus show E. coli strains using ICA to both induce virulence and
protective mechanisms. Altogether, using C. elegans as a bioassay, we have identified
ICA as a novel bacterial intercellular signaling factor that regulates virulence in diverse
bacteria, and may serve as the basis for novel “natural product” therapeutics.
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Design of an Eﬃcient Sterilisation System
Gifty Tetteh and Eﬀah Kaufmann, E.
Department of Biomedical Engineering, University of Ghana, Legon-Accra, Ghana
Sterilisation is an extermination method for infectious agents namely viruses, bacteria,
fungi, protozoa and prions from the surface of devices such as surgical and medical
instruments. These infectious agents are noted for causing several diseases including
Creutzfeldt - Jakob disease (CJD), AIDS, and respiratory infections. The prevalence
of such diseases necessitates the practice of sterilisation, which is considered a key
technique in reducing the transfer of communicable diseases, thus making the use of
sterilisers essential to healthcare delivery and personal hygiene.
The lack of reliable electrical power to operate sterilisation systems, the high capital
and operational cost of existing systems, the inability of improvised sterilisation
methods to achieve sterility, and material degradation resulting from corrosion were
identified as some of the ineﬃciencies associated with sterilisation systems currently
being used in Ghana.
Using a formal engineering design process, a sterilisation system has been developed
to satisfy objectives such as user safety, high operational eﬃciency, convenience,
competitive cost, and an aesthetically pleasing appearance to address the
aforementioned limitations of currently available sterilisation options.
A prototype was fabricated with aluminium sheets of varying thickness, and
comprised a main cylinder with water storage capacity of 21 L, a loading basket that
facilitates steam transfer, an adjustable and perforated shelves rack that enhances
the sterilisation of devices of various sizes and a cover for the main cylinder, which
incorporates a pressure gauge, thermometer, timer, safety and pressure valves, and
chamber locks. The listed components of the system operate together with a nonelectrical heat source to facilitate the attainment of desirable conditions of pressure
at 150 kPa and temperature at 130 °C, needed for eﬀective steam sterilisation to occur.
The steriliser has a calculated operational eﬃciency of 83% and has been priced at
an aﬀordable GH¢600 (approximately $400). Initial tests of the system produced
positive results. The design may be modified to obtain sterilisers of varying capacity
to satisfy diﬀerent categories of users, both small and large scale. Some aspects of
the operation may also be automated to make the product more user-friendly.
The aﬀordable non-electrical steriliser designed is meant to promote the practice of
sterilisation among healthcare providers, traditional birth attendants and beauticians
with the aim of reducing the risk of disease transfer resulting from the use of
contaminated equipment.
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Predator-Prey Model of HIV Propagation in a Heterosexual Community
F.T. Oduro and Azugah, F.
Department of Mathematics, College of Science, KNUST, Kumasi
Assuming, inter alia, that there is asymmetry of HIV transmissibility across genders and
that males are more promiscuous than females in a solely heterosexually interacting
community, we obtain a predator-prey model of HIV propagation. The dependent
variables in our model are newly infected males (predators) and newly infected
females (prey). It is observed that in the absence of newly infected females, the
number of newly infected males would tend to decrease to zero in the long run. On
the other hand, in the absence of newly infected males the number of newly infected
females would actually increase without bound due presumably to the significant
propagation of the disease by old cases of infected males. In fact, the instability of
the equilibrium state at the origin of state space implies that the eradication of both
newly infected males and females is unsustainable. Moreover, the stable equilibrium
state in the interior of the first quadrant of the state space implies endemicity of the
disease in the long run. Implications for the control of the epidemic are discussed in
the light of these findings. There appears to be qualitative agreement of the results
of a simulation based on the model and time series data in respect of newly infected
cases of the Ashanti Region of Ghana.
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Morphological Alterations Induced by Rhizofunctional Bacteria that are
Antagonistic to Fusarium sp.
Robert Hanson
Department of Molecular Biology and Biotechnology, University of Cape Coast
Fusarium is a commonly occurring filamentous fungus widely distributed on plants and
in the soil and having a number of species that cause disease infections in humans and
plants. Fusarium sp. have been an important plant pathogen for many years causing
diseases such as vascular wilt and head blight in a number of horticultural crops. As
well as being a common contaminant and a well a known plant pathogen, Fusarium
sp. may cause various superficial and systemic infections in humans and it is also a
common cause of opportunistic mycosis. In disease mechanism, the fungus produces
mycotoxins and enzymes that are associated with animal diseases and poses some
health problems. Recently this group of fungi has captured the attention of the
scientific community because of its drug resistant nature.
In this study, a total of 29 bacteria were isolated from the rhizoplanes of 4 diﬀerent
plant species collected from the wild (University of Cape Coast Science Botanical
Gardens) and screened for their ability inhibit the radial growth of Fusarium sp. in vitro
during a dual culture assay. Upon screening only 6 out of the 29 isolated rhizobacteria
representing 20.6% were found to be antagonistic to the growth of Fusarium sp.
In addition to this, the isolated rhizofunctional bacteria were found to induce
morphological alterations in the hyphae of Fusarium sp. that grew towards bacterial
colonies. The observed alterations in hyphal morphology were excessive lateral
branching, hyphal necrosis and cytoplasmic extrusion at the tips and lateral sides of
hyphae. Furthermore, these zones of inhibition were characterized by a browning of
the fungus and are suggestive of the production of secondary metabolites by the
isolated rhizofunctional bacteria. These observations suggest antagonistic abilities of
rhizofunctional bacteria towards Fusarium sp.
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The RNA-Binding Protein, CsrA, and Tryptophan Importer, TnaB, Coregulate Tryptophanase Activity to Stimulate Toxin-Dependent Killing of
Caenorhabditis elegans by Enteropathogenic Escherichia coli
Akwasi Anyanful1, Bhatt, S.1,2, and Kalman, D.1,2
Department of Pathology and Laboratory Medicine, Emory University, Atlanta, GA
USA
2
Microbiology and Molecular Genetics Program, Emory University, Atlanta, GA USA

1

In a previous study we demonstrated that the enteropathogenic Escherichia coli
(EPEC) tryptophanase enzyme (tnaA), which metabolizes tryptophan into indole,
pyruvate, and ammonia, is necessary for induced exotoxin lethality in Caenorhabditis
elegans (C. elegans). Subsequently, we further established that tryptophanase is also
necessary for optimal pathogenicity of EPEC on mammalian cells. However, other
than tryptophanase, the C. elegans-EPEC pathosystem has not been exploited to
identify additional bacterial virulence factors that may be relevant to mammalian
pathogenesis. Here we demonstrate that the RNA-binding protein, CsrA, previously
shown to influence pedestal formation in vitro is also required by EPEC to pathogenize
C. elegans. In addition, our screen also identified the low-aﬃnity tryptophan importer
TnaB, as essential for the lethality of C. elegans. Our results further reveal that both
CsrA and TnaB exert their eﬀects via mutually exclusive pathways to converge at
the level of regulation of tnaA in order to synthesize exotoxins that enable EPEC to
paralyze and kill C. elegans. These results suggest that toxin-based killing of C. elegans
can be used as an excellent bioassay to conduct rapid, high-throughput screens for
identifying virulence factors of EPEC and other bacterial microorganisms that may be
involved in mammalian pathogenesis.
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The Ghana-Yale Partnership in Global Infectious Diseases Research: A model
for Bi-directional Capacity Building
Elijah Paintsil and Cappello, M.
Yale School of Medicine, New Haven, CT, USA
Intellectual curiosity and the commitment to improving human health can be found
anywhere on the globe; opportunity, infrastructure, and research capacity cannot.
Sustainable, long term solutions to health care challenges, especially in developing
countries, cannot be achieved without input from independent and highly capable
local investigators. The Ghana-Yale Partnership in Global Infectious Diseases Research
was launched in 2006 in order to build sustainable biomedical research capacity
through an ongoing collaboration between Yale University and the Noguchi Memorial
Institute for Medical Research (NMIMR) at the University of Ghana. The Partnership
has established a unique model for improving health in sub-Saharan Africa by fostering
collaborative research, sponsoring bi-directional faculty and student exchanges, and
training young scientists for productive careers focused on infectious diseases of
great public health importance.
To date, the program has sponsored more than a dozen Yale students for training at
Noguchi, and 17 trainees from Ghana have been mentored in Yale faculty laboratories.
The extraordinary energy and diligence of these trainees has led to publication of
peer-reviewed manuscripts, drafting of patent applications, and presentations at
international scientific meetings. Two novel Ghanaian herbal plants with activity
against malaria and HIV, respectively, are currently under development based on
discoveries made by trainees. Most impressively, one trainee who launched a research
project at Yale has been promoted to faculty position at Noguchi. Building upon this
success, we recently expanded the network to include two additional partners, The
University of Sao Paulo (Ribeirão Preto, Brazil) in 2009, and King Saud University
(Saudi Arabia) in 2010. Commensurate with its newly expanded reach and ambitious
goals, the initiative has been renamed the International Training Center for Global
Infectious Diseases Research (ITC-GIDR).
The successful expansion of the ITC-GIDR to include premiere research institutions
on four continents demonstrates that the model is both highly eﬀective and innately
scalable, given the necessary resources. The early success of this program validated
the principles upon which it was based, namely that capacity building occurs in both
directions and that intellectual engagement is an eﬀective means of gaining the trust
necessary to establish productive scientific relationships.

Kwame Nkrumah University of Science and Technology

59

Ghana Biomed 2011

Harnessing Biomedical Science for National development

POSTER PRESENTATIONS
Bilirubin Lowering Potential of Annona Muricata in Temporary Jaundiced
Adult Rats
Christopher Larbie1, Arthur, F.K.N.1, Woode, E.2 and Terlabi, E.O.1
1
Department of Biochemistry and Biotechnology, KNUST, Kumasi
2
Department of Pharmacology, KNUST, Kumasi
Annona muricata is used in Ghanaian traditional medicine for the treatment of
jaundice. Work done has demonstrated A. muricata to be eﬀective in treating carbon
tetrachloride and acetaminophen-induced hepatic damage, hepatic jaundice and
toxicologically safe up to 1000 mg/kg in animals. Current study evaluated the bilirubinlowering potential of A. muricata aqueous extract (AMAE) in phenylhydrazine-(PHZ,
40 mg/kg) induced jaundiced adult rats. Jaundice was assessed by measuring the levels
of total bilirubin (TB) and direct bilirubin (DB) in PHZ-treated animals with or without
drug treatment. PHZ induced jaundice in animals from 1.98 μmol/L ± 0.13 TB and 0.12
μmol/L ± 0.06 DB in naive animals up to 18.15 μmol/L ± 1.46 TB and 6.23 μmol/L ± 0.59
DB, 6 hours after the last PHZ treatment (Jaundiced group). This value was reduced
to 7.08 μmol/L ± 0.50 TB and 6.23 μmol/L ± 0.59 DB in animals maintained on distilled
water (Vehicle control) but improved with AMAE treatment at 50 mg/kg (6.08 μmol/L
± 0.64 TB and 2.08 μmol/L ± 0.14 DB) and 400 mg/kg (4.93 μmol/L ± 0.36 TB and 1.87
μmol/L ± 0.37, p<0.05 from Vehicle control). Therefore, A. muricata aqueous extract
can be used to reduce bilirubin concentration in jaundiced subjects.

POSTER PRESENTATIONS
Scheduling of Nursing Staﬀ: A Multi-Objective Mathematical Programming
Approach
J.B. Wilberforce and Oduro, F.T.
Department Of Mathematics, KNUST, Kumasi, Ghana
Solving the nurse scheduling problem mathematically has the potential eﬀect of
bettering work conditions as well as improving the degree of quality of health care
received by patients. This study formulates and solves the nurse-scheduling problem
as a multi-objective linear (integer) programming model with a Ghanaian hospital as
a case study. An exact solution corresponding to a week’s work schedule is obtained
using a branch and bound algorithm and compared with a solution obtained using a
heuristic method.
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Computer-Assisted Patient Education for Primary Eye Care in Ghana
D.B. Kumah and Danso-Debrah, S.
Department of Optometry and Visual Science, College of Science, KNUST, Kumasi
Purpose: To develop and deploy a video software program for patient education in
eye care in Ghana and ascertain the available methods of patient education in Ghana.
Methodology: A total of 20 eye care practitioners and 120 patients aged 15 to 80 years
were examined from four eye care facilities selected by simple random sampling
technique. Investigations include methods of patient education, constraints faced by
eye care personnel, and the extent of acceptability of the video software program
developed.
Results: Out of the 20 eye care personnel, 30% were ophthalmic nurses, 25% were
optometrists, 25% were ophthalmologists and 20% were opticians. The study established
that patient education was largely done by verbal explanation, and reasons for it not
being done include lack of aids and time constraints. Also the video software program
enjoyed great acceptability to a degree of 95%. Conclusion: Computer-assisted patient
education is a valuable supplement to the traditional methods already in use.

POSTER PRESENTATIONS
Prevalence of Overweight and Obesity among Students in the Kumasi
Metropolis
D. B. Kumah, Abaka-Cann, J.E., Akuﬀo, K.
Department of Optometry and Visual Science, College of Science, KNUST, Kumasi
The aim was to determine the prevalence of obesity and overweight among students
in the Kumasi Metropolis. In a descriptive cross sectional study, 500 students aged
10 to 20 years were examined from two Junior High Schools selected by multistage
sampling technique and three randomly selected Senior High Schools. Height and
weight were measured in all participants and the body mass index (BMI) of each
individual was calculated. Body Mass Index classes were calculated according to the
International Obesity Task Force standards. Out of the 500 students, 290 (58%) were
males and 210 (42%) were females. The prevalence of underweight, normal weight,
overweight, and obesity were 7.4%, 79.4%, 12.2% and 1.0%, respectively. Overweight
was more prevalent among students than obesity.
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Malaria Perceptions and Treatment Seeking-Behaviour in Chuchuliga, Builsa
District: Implications for Control
Maurice B. Anyawie and Agyemang, S.
Department of Geography and Rural Development, KNUST, Kumasi, Ghana
Understanding the perceptions people have about malaria in terms of its symptoms,
causation and control strategies are valuable socio-cultural factors necessary for
control in a particular community. Studies however done in Chuchuliga, an irrigation
community in the Builsa District of the Upper East Region is not known. A cross sectional
study was conducted in February, 2011 in five villages in Chuchuliga, where a total of
fifty households were drawn using the simple random sampling technique to find out
the perceptions people have about the signs and symptoms, causes and transmission
of malaria as well as their treatment seeking behaviour. The data collection method
was both quantitative and qualitative. The study finds that, the main primary source
of information about malaria in the community is through the health workers (62.7%).
Yellow eyes, bitter mouth, vomiting, loss of appetite, fever, cold, headache, and
high temperature are the common symptoms of malaria in Chuchuliga. Convulsion
is however not known to be a symptom of uncomplicated malaria. Mosquitoes are
known to be the major (64.5%) cause of malaria. There is however uncertainty as to
how mosquitoes transmit malaria. Malaria cases in Chuchuliga are high all the year
round with the disease topping (65.9%) the top ten causes of OPD attendance in
Chuchuliga. 64.5% seek orthodox health care when attacked by the disease. They
however indulge in practices like taking left over drugs, herbs before consulting a
medical oﬃcer. Azadirachta indica, Psidium gaujava and Mangifera indicaare the
common plants used for the treatment of malaria in Chuchuliga. Also, men and
children fall sick of malaria more than women in Chuchuliga, and with the men, this
is so because most are alcoholics who become very susceptible to mosquito bites
especially after drinking, as they have very little control over their sleeping behaviours.
Sensitisation on alcoholism therefore is necessary to reduce the menace of malaria
among the men in Chuchuliga. Improving the standards of traditional medicine in the
community is also worth mentioning as people resort to herbs as the first treatment
strategy
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Identification of Striga gesnerioides Resistant Lines of Cowpea
[Vigna unguiculata (L) Walp] from a Breeding Population
A.T. Asare and Fordjour, A.
Department of Molecular Biology and Biotechnology, University of Cape Coast, Cape
Coast, Ghana
Cowpea, Vigna unguiculata (L) Walp, is a grain legume grown mainly in the savanna
regions of the tropics and subtropics in Africa, Asia, and South America. The value
of cowpea lies in its high protein content, and ability to tolerate drought. Grain yield
of the cowpea crop can be decreased by 90% following infestation of the roots by
the angiosperm parasite Striga gesnerioides (Wild.). The destruction of such a large
quantity of crops can have serious impact, resulting in inadequate food supply and
high protein malnutrition, especially among children in sub Sahara Africa and for that
matter Ghana. Two diﬀerent cowpea parents Apagbaala (susceptible parent) and
IT97K-499-35(resistant parent) crossed to obtain F6 generation of 23 cowpea breeding
population were studied. Out of the 23 breeding lines that were inoculated with S.
gesnerioides, 5 (22%) were susceptible to the parasite including the parent Apagbaala.
The susceptible lines were SA366, SA457, SA470, SA497, and SA519. The breeding
lines that were susceptible showed morphological features such as: yellowing of
leaves with brown patches, wilting of leaves, and reduction in cowpea roots. Out
of three protocols used in extraction of the genomic DNA only DNAzol® ES protocol
gave good quality DNA for the PCR reaction. The results of the whole genomic DNA
resolved in 0.8% agarose gel gave clear bands comparable to the standard DNA
ladder. SCAR primer 61R Mseh2 used to amplify the DNA of the ten selected cowpea
breeding population lines by the use of PCR suggest that the phenotypic expression
by the cowpea breeding lines in reaction to Striga gesnerioides revealed by the pot
test did not conform to the genotype obtained when PCR products were resolved in
2.0% agarose gel stained with ethidium bromide.
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Eﬀect of Radiation on Spore Germination and Development in Neurospora
Crassa Shear and Dodge
Irene K. Afutu and Amewowor, D.H.A.K.
Department of Molecular Biology and Biotechnology, School Of Biological Science,
University of Cape Coast- Ghana.
Recently, a great interest in various aspects of global environmental conditions has
increased. One area which has received much attention is the eﬀect on the life and
ecology of plant of increased level of solar ultraviolet- B (UV-B: 290-320nm) radiation
reaching the earth surface due to the depletion of stratospheric ozone. In response
to this problem, numerous studies on the eﬀect of UV-B radiation on the growth,
development, and other aspects of plants and animals have been conducted to
ensure their safety because of their role in the food chain and web but little work
has been done on the fungi to ensure their continuous survival irrespective of the
major role they also play in the food chain and the ecosystem. This research sought
to determine the eﬀect of the diﬀerent components of the solar spectrum (UV-A,
UV-B) on germination of spores. To determine which of the components of the solar
spectrum is detrimental to fungal spore germination. The eﬀect of tropical solar
radiation on fungi spore (neurospora crassa) was investigated after the organism has
been exposed to various components of solar radiation using optical filters with wave
lengths; 295, 320, 395 and direct sunlight as a control. Glucose solution was used as a
medium for the spores after their exposure to the radiations and germination of some
of the spores was observed. Majority of the spore compared to the total spore counts
obtained from the various set-ups did not germinate. At the end of the investigation
it was also found out that the UV-B radiation as compared to the other radiations
recorded the least number or percentage spore germination with percentage values
of 8.83, 3.68 and 6.93 for 1, 2, and 3 hour periods of exposure respectively. The
unfiltered sun light (control) have the highest with percentage values of 18.16, 11.72
and 13.23 for 1, 2, and 3 hours period of exposure respectively. This shows that it is
detrimental to the spore and this eﬀect can go a long way to aﬀect the food chain and
web aside its cancerous eﬀects on human.
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A Comparison of the Antimicrobial (Antifungal) Properties of Garlic, Ginger
and Lime on Aspergillus Flavus, Aspergillus Niger and Cladosporium Herbarum
Using Organic and Water Base Extraction
D. N. A. Tagoe1 and Kangah, V. G.2
Department of Laboratory Technology, University of Cape Coast. Cape Coast, Ghana
2
School of Medical Sciences, University of Cape Coast. Cape Coast, Ghana

1

The history of herbal medicine is as old as human civilization and its use in treating
infections dates back over 5,000 years. Eﬀorts of scientists in establishing plants
with promising antimicrobial activity are yielding fruitful results. The problem of
antimicrobial resistance has led to the need for new and eﬀective therapeutic agents
to help in the treatments of microbial infections and diseases. It is in this light that this
study focuses on a comparison of the antimicrobial (antifungal) properties of garlic,
ginger and lime on Aspergillus flavus, Aspergillus niger and Cladosporium herbarum
using organic and water base extraction. Pure cultures of the test fungal were
isolated from rotten vegetables, air spora, and a swab of the skin surface and plant
extracts were prepared by means of organic (absolute ethanol) and aqueous (distilled
water) extraction. Culture plates of PDA treated with plant extracts were inoculated
with test fungi and incubated for seven days. Diameter growths of test fungi were
measured during the incubation period. Growth results showed high but varied levels
of antimicrobial eﬀectiveness. Ginger showed the highest antimicrobial eﬀect against
all the test fungi (P<0.01) followed by garlic and then lime in the ethanol extraction
medium. Only C. herbarum was resistant to lime. However, the Aspegillus species were
sensitive to all the plant extracts. In the water (aqueous) base extraction medium,
lime exhibited the highest antimicrobial (antifungal) eﬀect (P<0.01) followed by garlic
and then ginger with slight variations with respect to the organisms. All test fungi
were sensitive to garlic and lime but Aspergillus species were resistant to ginger. Water
base extraction technique was the best to be used in extracting the antimicrobial
(antifungal) properties of lime whiles ethanol base extraction technique was the
best for ginger. Garlic on the other hand exhibited a good antimicrobial (antifungal)
property in both ethanol and water extraction medium.
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Rosmarinic Acid Content in Anti-Diabetic Aqueous Extract From Ocimum
Canum Sims in Ghana
Mark A. Berhow1 and Aﬀum, A.O.2
United States Department of Agriculture, 1815N. University, Peoria, IL, USA
2
Chemistry Department, National Nuclear Research Institute, Ghana Atomic Energy
Commission, Legon-Accra, Ghana
1

Rosmarinic acid (RA) is an important polyphenol that is found in a variety of herbs
including Ocimum canum sims (locally called eme or akokobesa in Ghana). Aqueous
extracts from the leaves of O. canum are used as an antidiabetic herbal medicine
in Ghana. Analytical TLC was used to examine the composition of the polyphenols
in leaf extracts. The total polyphenol content in the leaf aqueous and methanol
extracts, as determined by Folin-Ciocalteu reagent method, were 314 mg/gae and
315 mg/gae respectively. The total flavonoid concentration as determined by the
aluminiun (III) chloride method was 135 mg/cathecin equivalents. High performance
liquid chromatography (HPLC) coupled to an electrospray Q-TOF mass spectrometer
(ESI-Q-TOF MS) was also used to determine the polyphenol fingerprint profile in the
leaf extracts of O. canum. The average rosmarinic acid concentration in the O. canum
leaf extracts was 1.69 mg/g dry weight. The polyphenolic content in the leaf extract
of O.canumsims was attributed predominantly to rosmarinic acid and caﬀeic acid
derivatives.

POSTER PRESENTATIONS
Modeling Blood Flow Through a Stenosed Blood Vessel
A.Y. Aidoo1, Anyigba, G.2 and Oduro, F.T.2
Eastern Connecticut University, USA
2
Dept. of Mathematics, KNUST, Ghana

1

Stenosis is the narrowing of a blood vessel in the human body. Modeling of blood
flow through a stenosed artery is done here in the context of vascular mechanics and
fluid dynamics using cylindrical coordinates. Our starting point is the Navier-Stokes
partial diﬀerential equation which is further simplified using symmetry arguments. In
particular, the shape of the stenosis is modeled as a hyperboloid of one sheet, which is
a novel approach, the pulsatile flow of blood being also taken into consideration. The
resulting system of non-linear diﬀerential equations is solved by means of standard
numerical algorithms implemented in MATLAB/CONSOL.
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Anti-nociceptive Eﬀects of a Hydro-ethanolic Extract of Synedrella nodiflora
(L.) Gaertn in Mice: Involvement of Adenosinergic Mechanisms
Patrick Amoateng
Department of Pharmacology, Faculty of Pharmacy and Pharmaceutical Sciences,
College of Health Sciences, Kwame Nkrumah University of Science & Technology,
Kumasi, Ghana
This study presents the eﬀect of a hydro-ethanolic extract of the whole plant of
Synedrella nodiflora, a plant used in Ghana for the treatment of epilepsy and pain,
in formalin-induced pain and acetic acid- induced writhing assay and the possible
mode(s) of action of its analgesic action. For comparison, morphine and diclofenac
were used as standard opioid and NSAID respectively. The extract (100-1000 mg kg-1,
p.o) and morphine (1-10 mg kg-1, i.p) dose-dependently decreased both phases of the
formalin-induced nociceptive behavior whereas diclofenac (10-100 mg kg-1, i.p) was
only eﬀective in the second phase. The anti-nociceptive eﬀect of S. nodiflora (300 mg
kg-1, p.o ) on the first and second phases of formalin-induced pain was significantly
blocked by caﬀeine (3 mg kg-1, i.p) but not by naloxone ( 5 mg kg-1 , i.p ). In the acetic acidinduced writhing test, S. nodiflora and diclofenac significantly and dose-dependently
reduced the number of writhes. Also, the eﬀect of S. nodiflora(300 mg kg-1, p.o )
was blocked by caﬀeine (3 mg kg-1, i.p ) but the analgesic eﬀect of diclofenac was
enhanced significantly. The observed eﬀects of caﬀeine, a non selective adenosine
receptor antagonist on the central and peripheral analgesic eﬀects of S. nodiflora in
the formalin and acetic-acid induced writhing suggest the possible involvement of
adenosinergic mechanism(s).
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Development of Socio-Economics by Medical Equipment Management
B.S. Srinivasan,and Cobbah, M.
Dept of Biomedical Engineering, All Nations University College, Koforidua, Ghana
Regional Health Directorate, Koforidua, Ghana
The availability and optimal utilization of medical equipment is important for improving
the quality of health services. Significant investments are made for the purchase,
maintenance and repair of medical equipment. However, inadequate management
of this equipment results in financial losses and deprives the public of the intended
services. This analysis is based on the conceptual framework drawn from the WHO
recommended-lifecycle of medical equipment. WHO recommends that medical
equipment has to be replaced due to rate of obsolescence, and also adapted for rapid
growth of population and technology. The purpose of this study was to determine
the medical equipment management of Health facilities in Ghana. The financial
implications were in the form of extra expenditure, unfruitful expenditure or lacking
of funds. In 12%reports mentioned, the equipment could not be put to use because
of non-availability of trained staﬀ and inadequate infrastructural support. Careful
procurement, incoming inspection, successful installation and synchronization of
qualified trained staﬀ and infrastructural support will ensure timely onset of use of
the equipment.
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Investigation of the Prevalence of the Components of Metabolic Syndrome
Among Stroke Patients: A Case Study at the Komfo Anokye Teaching Hospital
Benjamin B. Gyau, Lamaire, S., and Nsiah, K.
Department of Biochemistry and Biotechnology, KNUST, Kumasi, Ghana
Several factors predispose an individual to stroke and among them is metabolic
syndrome, defined as a cluster of three or more of risk factors, viz., hypertension, high
levels of triacylglycerol (TAG), high fasting blood sugars, high levels of low density
lipoprotein (LDL), high total cholesterol or low levels of high density lipoprotein (HDL).
Other factors that predispose to stoke are insulin resistance, obesity and abdominal
fat. The aim of the study was to investigate the prevalence of the various components
of metabolic syndrome among stroke patients. The study was done in two parts, first
in May, 2005 and later from January to April, 2010, at the Komfo Anokye Teaching
Hospital (KATH). It involved 73 patients admitted to the hospital with a first stroke.
The prevalence of the components of the syndrome associated with the patients was
investigated through direct physical examination of the patients, a survey instrument
and blood tests. The patient was said to have metabolic syndrome when three or more
of the following were present: blood pressure (BP) > 120/80 mmHg, fasting blood
sugar (FBS) ≥6.10mmol/L, TAG > 1.70mmol/L, HDL< 1.68mmol/L, LDL > 2.60mmol/L
and total cholesterol > 5.20mmol/L. Out of the 73 patients, 27 (37%) were found to
have metabolic syndrome. The most common risk factor found in the entire group
of patients was high blood pressure, associated with 59 (81 %) patients. The least
common was a high level of TAG, with only 9 (12.3 %) patients showing high levels.
Five (7%) of the patients had no indication of any of the components of the syndrome.
Fourteen (23%) patients had elevated levels of serum transaminases (AST, ALT and
GGT). Stroke was noted to be independent of gender. Risk factors such as smoking
and alcohol consumption occurred in relatively small number of patients. Although
metabolic syndrome seemed to be associated with stroke in the patient group, not
all stroke cases could be attributed to the syndrome and an age and gender-matched
non-stroke group was not included in the study.
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Anti-Malarial Prophylaxis in Candy Form for Children
Caitlin Selassie Tetteh and Duca, K.A.
Department of Biochemistry and Biotechnology, KNUST, Kumasi
Various means have been explored to curb malaria in Sub-Saharan Africa, especially in
small children. Several independent reports have shown that distribution of vitamin
A and/or zinc supplements to children in tablet form can reduce the risk of malaria
in endemic areas (e.g. Zeba et al. (2008) Nutr J). These interventions are expensive
and require parents to administer tablets to children who are not ill. Moreover, they
are not usually palatable for young children, thus they are not something children
will seek out on their own. Therefore, we have developed multiple formulations for
nutraceutical candies as a more attractive means to provide low-dose vitamin A and
zinc. In addition, we propose to include anti-malarial herbs in at least one formulation
for both adults and children. Literature searching was conducted to determine the
best ingredients for inclusion to produce a solid toﬀee. Mango, sweet potato, and
carrots were selected as rich sources of β-carotene, the vitamin A precursor. Zinc
gluconate must be purchased from pharmaceutical suppliers, as there are few local
zinc-rich sources that are appropriate for candy (e.g., oysters). A mixture of extracts
of Cryptolepis sanguinoletta, citronella and Alstonia boonei, all with purported antimalarial activity, may provide direct anti-parasitic activity. Pineapple, honey, and
ginger provide sweetness and flavour. An initial trial of one formulation produced
a tasty product, but the texture was not solid enough due to impurities in the
honey. Work is currently ongoing to produce the desired toﬀee consistency. Once
completed, the toﬀee will be tested for eﬃcacy in reducing the incidence of malaria
in a prospective study.
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Sorption of Inorganic Mercury on Soils from Ankobra Basin in the South - Western
Part of Ghana
David Azanu and Voegborlo, R.B.
Department of Chemistry, KNUST, Kumasi, Ghana
Understanding the adsorption of mercury on soil from aqueous solution is necessary
for tracing the fate of mercury in the environment. This study was undertaken to
predict the fate of mercury emitted from artisanal gold mining activities within the
Ankobra basin. Total mercury (THg) concentrations were determined in soils close to
River Ankobra and its major tributaries in the south-western part of Ghana by Cold
Vapour Atomic Absorption Spectrophotometry. Some soil characteristics like pH,
particle size distribution and organic matter were also determined. THg content of
the soils ranged from 0.051μg/g to 0.366μg/g with an average of 0.15μg/g which was
below the level (200μg/g) set by US EPA. THg correlated positively (r = 0.57) with the
organic matter content of the soil. This indicates increasing Hg concentration with
increasing organic matter content. Sorption of Hg (II) onto the soils had an L - type
isotherm and the distribution coeﬃcient (Kd) ranged from 41.4 μg/g to 182.2 μg/g.
The Freundlich model showed a better fit followed by Langmuir model and linear.
The best fitness of Freundlich model to the other models could be attributed to the
heterogeneous surface energies and exponential distribution of active sites which
are characteristics of such soils. All the soils had adsorption intensity (n) lower than
one, indicating the soils could be a good sorbent for Hg (II). This suggests that Hg
fate and availability in soil for runoﬀ and leaching could be low for soils with such
characteristics.

Kwame Nkrumah University of Science and Technology

71

Ghana Biomed 2011

Harnessing Biomedical Science for National development

POSTER PRESENTATIONS
A Web Based Dental Information Management System for the University of Ghana
Dental School
Afia Darko Asante1, Mills, G.1, Vortia, S.2
Computer Engineering Department, University of Ghana, Legon, Ghana
2
University of Ghana Dental School, Korle Bu, Ghana

1

Dental information management system is one of the most eﬀective and modern to
facilitate eﬀective electronic dental healthcare diagnosis. With the advent of modern
technological tools, it is now possible to model crowns to facilitate easy diagnosis in
dental hospitals. The University of Ghana Dental hospital is one of the largest dental
healthcare facilities in Ghana. Unfortunately, the hospital does not have modern
automated systems to support its service delivery. The objective of this work is to
employ information technology tools to model and automate the business processes
of the dental school with the view to provide eﬃcient and eﬀective service delivery
whilst at the same time, provide patients with the choice of making reservations via
on-line mechanism. The University of Ghana Dental school information management
system was designed and a prototype of the operational platform was developed
using the waterfall model and a combination of Mysql, PHP, Java scripts, and PNG
for the graphics. Among the processes that were integrated in the system included
mechanism for scheduling and management of patients, dental records, reporting
mechanism for dental surgeons, accounting, and laboratories. A key feature of the
system apart from direct cash payment is its integration with payment systems
such as NHIS and the e-zwich form of payment. The developed system supports
both centralized and distributed back-end server architecture. To take advantage of
the emergence of mobile systems, the developed dental information management
system may be integrated with mobile applications as well as card reader systems
to allow easy recording and identification of patients. The developed system would
help improve healthcare delivery in the dental school, hence help in the management,
storage, fast accessibility and easy passage of information.

72

Kwame Nkrumah University of Science and Technology

Ghana Biomed 2011

Harnessing Biomedical Science for National development

POSTER PRESENTATIONS
Diverting Agro-Wastes in the Form of Cornstalks into the Production of Oyster
Mushrooms (Pleurotusostreatus)
Joseph Dzaka
Department of Biochemistry and Biotechnology, KNUST, Kumasi, Ghana
Cornstalks which abound in Ghana especially in the aftermath of farming seasons
are left as agro-wastes to degrade on farms and refuse damps serving as breeding
grounds for mosquitoes and other vectors. The use of cornstalks as substrate for
the cultivation of oyster mushrooms (Pleurotus ostreatus) was investigated in this
study. The eﬀect of pito spent grains as nitrogen supplement was also investigated,
since pito spent grains are by-products of low economic value produced locally by
the pito industry. Two substrate formulations were used, viz. 90% cornstalks + 10%
spent grains and 95% cornstalks + 5% spent grains. Unsupplemented cornstalks served
as the control. Almost all the bags of the various formulations including the control,
achieved full colonization after three weeks of inoculation with P. ostreatus spawn.
The 5% formulation bags however gave the fastest mycelial growth rate, earliest
appearance of first flush of mushrooms, lowest interval between flushes, highest
number of flushes and highest yield. The mushroom yields obtained after one and
half months of harvesting and three flushes were 11.84%, 20.30% and 18.10% for 0%, 5%
and10% levels of supplementations respectively. The results of this study indicated
that cornstalks are suitable substrates for Pleurotus ostreatus cultivation and 5% pito
spent grain supplementation was necessary for producing mushrooms with improved
yields.

POSTER PRESENTATIONS
Epidemiological Modelling and Simulation of HIV/AIDS Transmission
Dynamics
S. Eduful and Oduro, F.T.
Department of Mathematics, KNUST, Kumasi
In this paper we study an epidemiological model of HIV-AIDS which is given by a
nonlinear system of diﬀerential equations representing an irreversible migration of
individuals in various proportions from a compartment of susceptibles to that of HIV
infectives and then to a compartment of AIDS cases. Although death as an outcome
is accelerated for the last compartment, natural death is still a possibility from all
compartments. This model thus has three equilibrium states one of which is disease
free while the others exhibit an endemic character of the disease. Using parameters
of the system of diﬀerential equations which are based on estimates for Ghana, we
perform simulations in a set of scenarios which demonstrate that the disease free
equilibrium state is unstable whereas the endemic equilibria are stable.
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Analysis of Sachet Water Samples from Selected Neighborhoods in Accra
Regina Ama Banu, Tetteh, W., Bello, M. Boamah Adomako, L.A. and Ampofo, J.A.
Water Research Institute; Division of Environmental Biology and Health
(Microbiology Section); Accra Ghana
It is well appreciated that water quality is an important component of human health.
Recently in Ghana, contaminated water led to the deaths of over 40 people due to
cholera. As such, monitoring and quality assurance of drinking water consumed by
the general public are absolute necessities. Twenty-two sachet water samples were
picked directly from street vendors at various places within Accra for quality analysis
at the Water Research Institute Laboratories. The samples selected were mainly from
producers who operate in the informal economy and do not patronize the services of
our institute. Seven out of the 22 samples were deemed potable by WHO standards.
“Brand A” had the highest levels of feacal coliform at 4cfu/100ml and 2cfu/100ml for
E.coli. The highest total coliform level of 380cfu/100ml was recorded in “Brand B”
sachet water. “Brand C” had 5,762 cfu/ml of total heterotrophic bacteria, eﬀectively
10 times the acceptable limit. Shelf life analysis on a small sub-set of these samples
(4 samples) revealed that although these samples were not potable at the start of
analysis, coliform levels dropped to within acceptable limits at the end of the shelf
life (3 months), possibly due to the presence of residual chlorine or lack of nutrient
source for the bacteria. While this study is small in scope and not definitive, it indicates
a need for greater vigilance of vendors of drinking water in public places.

74

Kwame Nkrumah University of Science and Technology

Ghana Biomed 2011

Harnessing Biomedical Science for National development

POSTER PRESENTATIONS
Studies on the Presence of Cryptosporidium Around Water Treatment Plants
Supplying the Greater Accra Region of Ghana
George T. Mensah, Bosompem, K.M., Ayeh-Kumi, P.F., Oppong, J. and S. Niampoma
(G.T.M. and S.N.: CSIR-Water Research Institute, Achimota, K.M.B.: Noguchi Memorial
Institute for Medical Research, College of Health Sciences University of Ghana, Legon,
P.F.A-K.: Department of Microbiology, University of Ghana Medical School, College
of Health Sciences, University of Ghana, Korle-Bu, J.O.: Department of Zoology,
University of Ghana Legon)
Cryptosporidium sp was first reported in 1907 in a wide range of domestic animals. It
was later found to be zoonotic. These parasites of the Apicomplexan family are found
in association with diarrhea in calves and are water-borne. The organism is second
only to rotavirus as a causative agent of diarrhea in newborn calves and infants. As
such, it is a potentially serious contaminant in water where cattle graze. In order
to estimate the human health risk in cattle rearing areas around water treatment
plants, we measured the prevalence of Cryptosporidium oocysts in the fecal matter
from four cattle ranges upstream in Joma near the Densu Dam at Weija in the Ga
south Municipality and Kpong in the Lower Manya District all of Southern Ghana. The
Modified Ziehl-Neelsen staining technique (MZN) for Cryptosporidium oocysts was
used. Of the 320 fecal samples for each species screened, 63 (19.7%) were positive for
Cryptosporidium. Prevalence was higher in calves younger than three months of age,
as compared to weaned calves and adults. Oocysts were detected in both diarrheic
and non-diarrheic samples, with a significantly higher prevalence (p< 0.05) of oocysts
shedding in diarrheic samples.
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Modelling Epstein Barr Virus Latent Infection: First Steps
Felix Acheampong and Duca, K.A.
Department of Biochemistry and Biotechnology, KNUST, Kumasi, Ghana
Epstein Barr virus (EBV) is an oncovirus that infects B-lymphocytes and epithelium.
While infection is generally asymptomatic, it is sometimes associated with acute
illness and even cancer. Together with malaria, it has been linked to endemic
Burkitt’s Lymphoma, the most prevalent childhood cancer in Africa. To date, no
computational model of EBV infection at the molecular level exists. This work
sought to build a mathematical model of the early events in initial viral infection, viz.,
attachment, endocytosis, nuclear entry, and establishment in the host cell. We began
by constructing a cartoon model for the basic events of early infection derived from
the literature. The cartoon events were then converted into a series of biochemical
reactions/events which were then automatically converted into the form of ordinary
diﬀerential equations (ODEs) by a biochemical pathway simulator and ODE solver
for biology known as COPASI. Kinetic parameters for the equations were estimated
from the experimental literature and/or fitted when solving the complete system
of equations. A total of twenty four biochemical reactions/events were defined
and, using known rates of appearance were simultaneously solved. It was observed
that steps like viral fusion and endocytosis were not rate-limiting and happens very
quickly. Viral mRNAs degrade rapidly, so corresponding protein levels increase rapidly
upon mRNA expression and then reach a steady state. Overall dynamics are similar to
those observed experimentally, although this initial model is very coarse and further
work is required.
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More than Malaria: Can Plasmodium Falciparum internalize into
lymphocytes?
George A. Boifio and Duca, K.A.
Department of Biochemistry and Biotechnology, KNUST, Kumasi, Ghana
Malaria is a serious killer disease, claiming many lives and slowing development in SubSaharan Africa. Together with the Epstein-Barr virus (EBV) it has been linked to Africa’s
most common paediatric cancer, endemic Burkitt’s lymphoma (eBL), an aggressive
B-cell tumour. This cancer generally manifests in the jaw, abdomen, or under the eyes
of children between the ages of 5-12. While treatable if detected early, it can kill a child
in six months and it exhibits a high relapse rate among those who appear to be cured.
It is characterised at the molecular level by a hallmark genetic lesion (~80% of African
tumours), namely the translocation of c-myc from chromosome 8 to chromosome 14,
t(8;14). The specific roles each pathogen plays in causing the genetic damage (if any)
are not currently known. We hypothesize that malaria may be playing some sort of
a direct role in the initiation of the translocation, perhaps in naïve B-cells transiting
germinal centres. In order for the parasite to cause this kind of damage, we must
demonstrate some sort of physical interaction between the parasite (or a factor) and
the B-cell. The nature of the interaction may include internalization of whole parasite
(or parasite factor) or adhesion of malaria parasites to B-cell surfaces. Approximately
540 malaria blood smears were collected from around Ghana at all levels of parasitemia.
They were observed for possible signs of malaria internalization into cells other than
RBCs. Nothing conclusive was found, although a very few possible internalization
events were noted at high parasitemia. We then co-cultured tonsillar lymphocytes
with both a lab strain of P. falciparum (3D7) and a circulating isolate from Kumasi.
Smears were made from these co-cultures from 1-7 days post-infection, stained with
Giemsa, and observed for parasite internalization. Again, possible indications of
internalization/adhesion were observed, but the observations were not conclusive.
Moreover, contaminations complicated interpretation of the results at the later time
points. This work represents a first approach to the demonstration of a physical
interaction between malaria parasites and B-cells. From these eﬀorts we concluded
that internalization, if it is happening, is a very rare event and that Giemsa stain is too
coarse a method to establish its presence.

Kwame Nkrumah University of Science and Technology

77

Ghana Biomed 2011

Harnessing Biomedical Science for National development

POSTER PRESENTATIONS
Introducing “US-Style” Teaching Methods in Ghana: The View after Five Years
Moses O. Amoako, Torgbor, C., Larbi, A. and Duca, K.A.
Dept. of Biochemistry; KNUST, Kumasi, Ghana
The demands of globalization and economic development are driving innovation in
tertiary education world-wide. US-style graduate and undergraduate educational
models are increasingly being exported as American institutions seek to establish
international aﬃliations in a competitive domestic environment and developing
nations seek new alternatives to rapidly expand access to higher education and
build technical capacity. Here we present data collected over a three year period
illustrating more and less successful introductions of US-style teaching methods
in Biochemistry and Medical Laboratory Technology. We tracked both objective
outcomes (grades) and student satisfaction. We define “US-style” as a pedagogical
approach that stresses conceptual understanding, critical analysis, synthesis of
ideas, scientific judgment, and innovation, in addition to knowledge acquisition. The
teaching-learning style involved intensive use of multi-media, extensive reading of
various texts and scientific articles, team-based projects, analytic skill-development
exercises, and writing practice. Assessment was continuous and varied throughout
the term. Resistance was initially high among students (those closest to graduation)
and even many lecturers (especially those lacking PhDs), but was mitigated to some
extent by clearly communicating the benefits of the new system. Grade distributions
were bimodal, with those who tried out the new approach consistently scoring higher
than those who did not. Student satisfaction at course conclusion was generally high
(>80% reported high or moderate satisfaction), with the early adopters of the system
expressing enthusiasm about their development as junior scientists and learning in
general. A small minority clearly preferred a return to the conventional approach
(8%). Recommendations for smoother and more eﬀective introduction of the US-style
include: 1. clear communication about the need to modify one’s approach to learning
(less memorization) and the personal benefits to be derived; 2. Reassurance that final
grades will not be lower than usual; 3. Elicitation of student input and feedback in the
curriculum development; and 4. Starting the process early with the first year entering
class.
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Thank you for your participation in GhanaBiomed 2011.
We hope to see you all back next year for GhanaBiomed 2012.
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