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Dear Colleagues,

Welcome to ICOPHAI, the inaugural international congress on pathogens at 
the human animal interface.

Zoonotic diseases impose a huge burden to the global community.  They are 
responsible for the majority of emerging infectious diseases that our planet 
faces today. The recent emergence of severe acute respiratory syndrome 
(SARS), highly pathogenic avian influenza (HPAI) and pandemic influenza 
H1N1 are very good examples. According to the World Health Organization, 
diarrheal diseases, most of which originate from food and water cause more 
than 2 million deaths each year, mainly in children. As we write this note, 
many in Somalia are facing the risk of Cholera epidemic.

Developing regions, where peoples’ livelihoods mainly depend on animals 
for farming, transportation, and as primary sources of protein, face the most 
direct impact of such diseases. In eastern and central Africa alone, more than 
150 million people depend primarily on livestock. The impact of zoonotic 
diseases beyond livelihood is also of paramount significance as most of 
the vector-borne and foodborne pathogens also impact global food trade. 
The burden of illness caused by zoonotic diseases is further amplified in 
developing regions due to other co-morbidity factors such as the high rate of 
Human Immunodeficiency Virus (HIV/ AIDS) infection, the lack of optimum 
hygiene and the limitation in scientific and policy capacity to prevent and 
control such diseases. The lack of significant attention to zoonotic diseases is 
in part due to other high mortality infectious diseases such as malaria that 
compete for resources.

The organizing partnership of ICOPHAI, composed of institutions from four 
continents of the world including Africa, Latin America, North America and 
Southeastern Asia, known as the VPH Biotech Global consortium, was founded 
up on the premises of the above limitations and burden. This inaugural 
ICOPHAI, aims to address the capacity needs in developing regions by 
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raising awareness of the high significance of zoonotic diseases, stimulating 
scientific and policy interactions and fostering networking among scientific 
professionals and policy makers from various parts of the world.

This three days congress, held at the political capital of Africa, Addis Ababa, 
within sub Saharan Africa, the hot bed of emerging infectious diseases, 
aims to address key issues with major focus on capacity building in areas 
of epidemiology, genomics, immunology, vaccine development and policy 
using the “One Health” model. The congress presents three keynote 
addresses by world-renowned experts including Dr. Lonnie King, Professor 
of Epidemiology and Dean at The Ohio State University. Dr. King is a former 
administrator of the USDA Animal and Plant Health Inspection Services 
(APHIS), former Director of the National Center for Zoonotic, Vector-borne 
and Enteric Diseases (NCZVED) at the Center for Disease Control and 
Prevention (CDC). He is one of the leaders of “One Health”, spearheading 
global efforts. Dr. Maria Giovanni, Assistant Director for Genomics at 
the National Institute of Health (NIH), National Institute for Allergy and 
Infectious Diseases (NIAID), offers the keynote address on the second day. 
Dr. Cecil Czerkinsky, Deputy Director General of the International Vaccine 
Institute (IVI) from Seoul, Korea and a renowned expert in immunology and 
vaccine development will deliver the keynotes address on the third day.

Additionally, the congress offers eight plenary sessions in priority topic 
areas including Emerging Infectious Diseases at the Wild Life Interface; Drug 
Discovery and Antimicrobial Resistance; Respiratory Diseases and Global 
Impact; Enteric Food and Water-borne Pathogens; Parasitic Zoonosis and 
the Environment; Genomics and Molecular Epidemiology; Immunology and 
Vaccine Development and Policy, Capacity Building and Other Significant 
Issues. Each of these plenary sessions will include presentations by 
renowned scientists in the topic area. Additionally, more than 125 abstracts 
submitted from several countries and continents will be presented as short 
slides and poster presentations.

We are indebted to all sponsors, particularly Wellcome Trust, USAID-
PREDICT and the USDA Animal and Plant Health Inspection Services 
(APHIS) for generous financial support, to scientific committee members for 
reviewing abstracts and to the organizing committee members for providing 
wonderful support for the success of this congress.

W.A. Gebreyes           A. Djikeng                                 R. Kazwala    
                                                                                                                                                    
M. Newport                        S. Kariuki                                 C.B. Oliveira
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  WEDNESDAY, September 14, 2011 

 8:30AM- 
4:30PM 

CHECK IN AT THE CONFERENCE CENTER FOR ALL DELEGATES 
Pre-congress workshops 

THURSDAY, September 15, 2011 
  Presenter Title Page 

8:00 AM 
:00 Participants check in 

:45 Arrival of Guests of honor 

9:00 

:00 Chairs (congress and organizing) ICOPHAI Introduction/ Housekeeping issues 

:15 HE Girma Wolde-Giorgis 
(President of F.D.R. Ethiopia) Welcome address 

:30 HE Tedros Adhanom (MoH) Opening remark- Significance of zoonotic diseases and 
impact on the livelihood of humans 

:45 HE Tefera Deribew (MoA) Opening remark- Significance of zoonotic diseases in 
agriculture and international trade 

10:00 
:00 

 

KEYNOTE ADDRESS #1: Confronting Infectious Diseases in an Interconnected World. 
Lonnie J. King, (The Ohio State University, Columbus, Ohio, USA) 
 
Moderator:  Corrie Brown (Univ. of Georgia, USA) 

21 

:50 Networking and refreshments served (Lobby) 

 Session 1:  EMERGING ZOONOSES AND WILDLIFE INTERFACE 
Chairs:  Kariuki Njenga (CDC, Kenya) and Dominic Travis (University of Minnesota, USA) 

11:00 
Plenary:    Predicting the Unpredictable: identifying emerging infectious diseases at the human-domestic animal-
wildlife interface. Jonna A.K. Mazet (University of California, Davis, USA) 24 

:50 Travis D. Ecosystem Health in Gombe National Park, Tanzania 25 

12:00 PM 

:05 Mugisha L. Multiple Viral Infections in Confiscated Wild Born Semi-Captive Chimpanzees in a 
Sanctuary in Uganda: Implications for Sanctuary Management and Conservation 26 

:20 Deem S. The Role of Zoological Parks in One Health 27 

:35 Lutz E. 
 

Using Infrared Thermal Imaging for Mass Screening of Production Animals for Early 
Detection of Febrile Diseases 28 

 Lunch Break (Delegates Hall) 

2:00 
 
 

 

Session 2:  DRUG DISCOVERY AND ANTIMICROBIAL RESISTANCE 
Chairs:  Celso Oliveira (Federal Univ. Paraiba, Brazil) and Sumalee Boonmar (CDC MOPH, Bangkok, Thailand) 

:00 Jao J. Early qualitative risk assessment of community exposure to bats in parallel with the Ebola-
Reston virus reservoir study in the Philippines 47 

:15 Nguta J. Toxicity of Crude Plant Extracts and Antitumour Drugs in the Brine Shrimp Bioassay 48 

:30 Eguale T. In vitro antibacterial activity of four Ethiopian medicinal plants against some bacteria of 
veterinary and public health importance 49 

:45 Ake-Assi A. Formation of Polycyclic Aromatic Hydrocarbons in Traditionally Smoked Fish Released for 
Consumption in Abidjan, Cote D’Ivoire 50 

3:00-3:30 Networking break (Exhibit Hall)/ Poster viewing 

 
Session 3:  RESPIRATORY DISEASES AND GLOBAL IMPACT 
Chairs:  Rudovick Kazwala (Sokoine University of Agriculture, Tanzania) and Daniel Asrat (Addis Ababa University, 
Ethiopia) 

3:30-4:20 Plenary:  The impact of tuberculosis and other respiratory tract infections at the human-animal interface. 
L. Schlesinger (The Ohio State University Medical Center, Columbus, Ohio, USA) 63 

4:20 :20 Gabriel H. Bovine Tuberculosis infection in Wildlife and Domestic Animals from Central and South-
Western Tanzania 64 

5:00 

:35 Ayele W. A two year review of laboratory-confirmed influenza A (H1N1) pdm 2009 in Ethiopia 65 

:50 Kone B. Social representation and perception of the quality of animal source food in Cinzana, Mali 66 

:05 Yobouet B. Bacillus cereus risk assessment in raw milk consumed in the informal dairy sector in Côte 
d’Ivoire 67 

:20 Kouame-
Sina S. Bacterial risk assessment in informally produced milk consumption in Côte d’Ivoire 68 

 
   End of scientific session- Day 1  

6:30-8:30 Welcome reception at the International Livestock Research Institute (ILRI), Addis Ababa 
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 7:00 AM- 
8:00 AM 

 

FRIDAY, September 16, 2011 
 Presenter Title Page 

 Participants check in 

8:00-9:00  

KEYNOTE ADDRESS #2 NIAID and Global Health: Building Genomics Capacity 
Maria Y. Giovanni, National Institute of Allergy and Infectious Diseases, NIH, DHHS, USA 
 
Moderator: Appolinaire Djikeng (Biosciences east and central Africa, Nairobi, Kenya) 

77 

 Session 4:  PARASTIC ZOONOSES AND THE ENVIRONMENT 
Chairs:   Marisa Cardoso (Federal Univ. Rio Grande do Sul, Brazil) and T. Wittum (The Ohio State University, USA) 

9:15  Plenary:  Meat-borne Parasitic Diseases in a World of Tremendous Increase of Meat Consumption.  
J.D. Camet (Paris Descartes University, France) 80 

10:00 

:05 Inangolet F. The Epidemiology and Public Health Importance of Canine Leishmaniasis in the Dog 
Population of Amudat District in Uganda 81 

:20 Traoré, S Risk for Vibrio and Paragonimus infections linked to shellfish consumption in Côte 
d’Ivoire 82 

:35 Cardoso M. Microbiological quality of the water used in public schools of Porto Alegre, Rio Grande 
do Sul, Brazil 83 

:50 Okello A. “Stamp Out Sleeping Sickness (SOS): Example of a Public-Private-Partnership (PPP) 
for the Control of Zoonotic Disease in Uganda” 84 

11:00 :05 Kebede N. Prevalence and characterization of hydatidosis in cattle and sheep slaughtered at Addis 
Ababa Abattoir, Ethiopia 85 

11:20 Networking break (refreshments served) 
Poster presentations 

12:00 PM Lunch (Delegates Hall) 

1:30 

Session 5:  ENTERIC FOOD AND WATERBORNE PATHOGENS 
Chairs: Samuel Kariuki (Kenyan medical Research Institute, Kenya) and John Gunn (The Ohio State University, USA) 
Plenary:  Noroviruses and Food Safety: Epidemiology, Surrogates and Animal Model. Linda Saif 
(Food Animal Health Research Program, OSU, Wooster, Ohio) 98 

2:00 

:20 Makita K. Use of participatory methods in food safety risk analysis of informally marketed livestock 
products in sub Saharan Africa- advantages and challenges 99 

:35 Letellier A. Risk assessment studies to support adapted HACCP-based good production practices 
in an emerging country 100 

:50 Sow I. Investigation on the risk of brucellosis linked to the production and consumption of milk 
in rural Cinzana, Mali 101 

3:00 
:05 Mahundi E. Food Safety Risk Assessment of Thermophilic Campylobacter and Marketing Channels 

of Beef in Arusha Municipality, Tanzania 102 

:20 Ndongo K. Choice of breeds and husbandry practices influencing the safety of milk and milk 
products in smallholder dairy farms in peri-urban Nairobi, focusing on brucellosis 103 

4:00 

Networking break (Exhibit Hall)/ poster viewing 
Session 6:  GENOMICS AND MOLECULAR EPIDEMIOLOGY 
Chairs:  Muntaser Ibrahim (University of Khartoum) and Vish Nene (International Livestock Research Institute, Kenya) 

Plenary:  The Study of the Human Microbiome. Karen E. Nelson (J. Craig Venter Institute, Maryland, USA) 127 

:50 Oliveira C. Genotypic relatedness of staphylococci isolated from critical control points of small-scale 
dairy plants for goat milk pasteurization in semi-Arid Brazil 128 

5:00 
:05 Luziga C. Genetic Diversity of Mycobacterium bovis strains isolated from domestic animals, wildlife 

and human in Tanzania from 1993 to 2010 129 

:20 Santos L. Antimicrobial resistance and genotypic characterization of Pseudomonas aeruginosa 
from different geographic locations and host species 130 

6:30-9:00 

End of scientific session- Day 2 
Buses to Gala Dinner (from UNCCAA and Hotels) 

7:00PM-7:30PM CULTURAL GALA DINNER 
(Dinner speaker: BRUSTEIN W (Vice Provost/ Global Strategies- OSU)  
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 7:00 AM-
8:00 AM 

 

 SATURDAY, September 17, 2011 
 Presenter Title Page 
 Participants check in 

8:00 

 

KEYNOTE ADDRESS #3: Developing Vaccines against Enteric Infections in Developing Countries: 
the IVI Paradigm. Cecil Czerkinsky, International Vaccine Institute (IVI), Seoul, Korea 
 
Moderator:  Prosper Boyaka (The Ohio State University, Columbus, Ohio, USA) 
 

139 

Session 7: IMMUNOLOGY AND VACCINE DEVELOPMENT 
Chairs: Gireesh Rajashekara (The Ohio State University, Wooster, Ohio, USA) and Mulu Worku (North Carolina Agricultural 
and Technical University, Greensboro, USA) 

9:15-10:05  Plenary:  Alternative Macrophage Activation & Host-Directed Drug Targeting.  Frank 
Brombacher (International Centre for Genetic Engineering and Biotechnology, Cape Town, South Africa) 142 

10:00 

:05 O’Neal S. Seroprevalence of cysticercosis among refugees resettled to the United States 143 

:20 Moiane B. Effect of storage conditions in Mozambique on the efficacy of a formalin-inactivated Rift 
Valley fever vaccine 144 

:35 Marshall J. A role for the O-antigen capsule of Salmonella Typhimurium in acute and chronic 
pathogenesis 145 

:50 Tigabu E. Assessment of possible risk factors on milk contamination: a pilot study on central 
Ethiopian urban and peri-urban milk shed 146 

11:05 Networking break (refreshments served) 
Poster presentations/ discussion (Exhibit Hall) 

12:00 PM Lunch (Delegates Hall) 

1:30 
 
 

1:30-2:20 

Session 8:  POLICY, CAPACITY BUILDING AND OTHER SIGNIFICANT ISSUES 
Chairs: Sylvain Quessy (University of Montreal, Canada) and Bayleyega Molla (The Ohio State University, USA) 

Plenary:  Capacity Building to Promote Global Trade Through Science Based Risk Analysis and Modeling. 
Tsegaye Habtemariam (Tuskegee University, Alabama, USA) 151 

2:00 

:20 Quessy S. Adaptation of HACCP-based Good Production Practices to ensure appropriate uptake 
in an emerging country 153 

:35 Kinde H. The Veterinary Diagnostic Laboratory and its Role in Supporting the National 
Veterinary Services 154 

:50 Ali A. National Surveillance for Human Rabies Cases—Ethiopia, 2010 155 

3:00 
:05 Vilhena M. What kind of public health do we want? 156 

:20 Molefe S. Situation analysis: Livestock and fisheries production and consumption in South 
Africa 157 

 Networking break (refreshments served/ Lobby) 

4:00 

CLOSING CEREMONY 
(Moderator: Organizing committee chair- Appolinaire Djikeng) 

 

:00 Bidding country 
representatives Presentation for 2nd ICOPHAI 

:15 Congress chair Closing Summary and remarks 

 END OF ICOPHAI-2011 
Adjourn 
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Zoonotic risks of non-tuberculous mycobacteria between humans and small mammals (potential transmission 
of Buruli ulcer) in Cote d’Ivoire and Ghana [27], Lydia Mosi

Impact of vaccination of dogs against rabies on the prevention of human, livestock and dogs in some vac-
cinated kebeles of Bale zone [44], Hailelule Yizengaw

Crimean-Congo hemorrhagic fever serosurvey in at-risk professionals, Madagascar, 2008 and 2009 [37],
Andriamandimby Soa Fy

Influenzavirus A surveillance in aquatic birds along the Brazilian northern coast [56], Renata Hurtado

Evidence of hantavirus circulation in terrestrial small mammals from Madagascar [66], Nadia Razafindralambo

Rift Valley Fever researches in Madagascar: understanding of persistence and spread mechanisms of the 
virus [59], Marie-Marie Olive

The epidemiology of zoonotic disease in Western Kenya [67], Elizabeth Cook

Seasonal survey of Chlamydophila psittaci in feral pigeons from public areas in São Paulo State, Brazil [71],
Vivian Lindmayer Ferreira

Case study of two vector-borne diseases in humans and animals of the far North region of Cameroon: Implica-
tions for preventative measures [77], Emily Walz

Brucella melitensis through the food chain: the role of springbok (Antidorcus marsupialis), sheep and goats 
into the sources of human cases of Malta fever. [82], Kudakwashe Magwedere

Evaluation of a single-tube nested RT-PCR for rapid detection of Rift Valley fever virus based on segment M 
gene sequence analysis [86], Imadeldin Aradaib

Screening for human cystic echinococcosis in Sudan, a field survey using portable ultrasound [92], Mohamed 
Elamin Ahmed
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Science-Based Risk Analysis and Modelling: Promoting 
Global Trade in Africa 
Oganizing Partner

Tuskegee University, Tuskegee, Alabama (USA)

Biological and natural systems in general are fraught with a variety of risks and 
hazards. The analysis of risks, either formal or informal, is therefore pervasive 
and indeed universal. Often, the basis for reasoning and explanation, the 
opportunity for dealing with risks or benefits especially in the face of uncertainties, 
and the need to analyze and manage imperfect data are common occurrences. 
The dilemma is that problem solving and decision-making must proceed in the 
face of uncertainties and limited data. Internationally, risk analysis has a direct 
impact on global trade. International agreements such as the World Trade 
Organization (WTO) Sanitary/phytosanitary (SPS) regulations that are based 
on scientific and quantitative risk assessments are required for global trade. 
Since these are important areas of risk analysis, our Workshop will focus upon 
import/export risk analysis of agricultural commodities (animal and plant health 
risk assessments) and food safety risk assessment.  
The Tuskegee University Center for Computational Epidemiology, 
Bioinformatics and Risk Analysis (CCEBRA), with funding provided by the 
U.S. Department of Agriculture Animal and Plant Health Inspection Service, 
(USDA/APHIS), has been engaged with selected African universities and 
organizations to build and strengthen their sanitary/phytosanitary (SPS) 
science-based risk assessments capacity. This is in keeping with the World 
Trade Organization’s (WTO) Agreement on the Application of Sanitary and 
Phytosanitary Measures (SPS Agreement), which established standards for 
international regulations affecting agricultural trade.  SPS regulations are 
widely recognized as important constraints to agricultural development and 
trade for many developing countries.  SPS capability must be strengthened: 
if agriculture is to continue to be an engine for growth and development in 
developing countries; if agriculture is to continue to meet the international 
needs for food security and survival; and especially if developing countries 
wish to participate in inter-country, U.S., and global agricultural trade. 

•	 This workshop will:Strengthen networking of participants who are interested in SPS and Risk 
Analysis. 

•	 Facilitate technical support and services of experts in risk analysis and modeling.
•	 Discuss the need on establishing a national SPS Action Plan to enable a country to 

maximize its participation in the multilateral trading system through the protection of 
consumers from food safety risks, animal and plant health. 

•	 Discuss on the existing SPS coordination mechanisms in Africa. 
•	 Discuss the need to establish Centers of Excellence in each of the three African regions as well as 

interjecting SPS and Risk Analysis in the curriculum of each of the relevant African Universalities. 
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Each year, approximately 15 million human deaths and countless ani-
mal deaths worldwide are caused by infectious diseases. These dis-
eases pose substantial global challenges and the threat to the health 
of people, animals and the environment has become a major millennial 
concern. The domains of people, animals and their products and our 
ecosystems have converged globally and have created an unprece-
dented dynamic of interactions at the interface of these three arenas. 
Clearly, our microbial world is rapidly changing and new movements of 
microbes and novel exposures at the human-animal interface are now 
the norm. This is increasingly the case in the developing world.

Increased global trade and travel, urbanization, climate change, mi-
crobial adaptation and the rapid expansion of agricultural operations 
to meet the growing worldwide need for food and energy have all con-
tributed to disease emergence, re-emergence and spread. The great 
convergence of people, animals and the environment and the resul-
tant health threats to all three, demands a new mindset to confront 
infectious diseases in our interconnected world. Scientists and health 
professionals and practitioners must now move beyond the confines of 
their own disciplines and explore new models of collaboration. Interna-
tional health organizations and government agencies must also build 
cooperative relationships especially across the domains and public and 
animal health. The concept of One Health is, more and more, being 
recognized as a transformational mindset to ensure more integrated 
and holistic approaches to confront our health threats.

This presentation will highlight the changes in our world that are in-
tensifying the convergence, the consequences of this intensification 
and the need to adopt a One Health mindset to confront this reality. 
In addition, this presentation will discuss a new framework within the 
One Health concept to catalyze change and create new approaches to 
confront the microbes at the human-animal interface. The framework 
will be discussed and the strategies of innovation, integration, impact 
and involvement will be introduced as the basis to confront the global 
problems and threats to health created at the microbial nexus of people 
and animals.
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 IMPACT
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Session 1: EMERGING ZOONOSES AND WILDLIFE INTERFACE 

Plenary: Predicting the Unpredictable: identifying emerging infectious 
diseases at the human-domestic animal-wildlife interface

Jonna Mazet 1, William Karesh 2, Damien Joly 3, Joseph Fair 4, Peter Daszak 2, et al.

1 One Health Institute, School of Veterinary Medicine, University of California, Davis, California, USA
2 EcoHealth Alliance, New York, New York, USA
3 Global Health Program, Wildlife Conservation Society, New York, USA
4 Global Viral Forecasting, San Francisco, California, USA

In order to predict, respond to, and prevent the emergence of novel infectious diseases, 
we must identify them at their source. Rapid human population growth and environ-
mental changes have resulted in increased numbers of people living in close contact 
with animals. The resulting increased contact has altered the ecological balance be-
tween pathogens and their human and animal hosts. We have built a One Health team 
with a SMART (Strategic, Measurable, Adaptive, Responsive, and Targeted) surveil-
lance vision responsive to the fact that zoonotic pathogens account for the majority of 
emerging infectious diseases in people, and that more than three quarters of these are 
the result of wildlife-origin pathogens. Our approach employs integrated risk model-
ling, molecular diagnostics, and intensive field studies to detect novel diseases with 
pandemic potential early, giving health professionals the best opportunity to prevent 
emergence or control epidemics at the source of spill-over. It also targets important 
sentinel species at active human interfaces in hotspot regions to improve surveillance 
efficiencies. Our targeted and adaptive wildlife disease surveillance system includes 
the introduction of new technologies at the local level, as well as the use of cutting-
edge information management and communication tools with the potential to bring the 
world closer to realizing an integrated, global approach to emerging zoonotic diseases. 
Our team is assisting in the development of global capacity to monitor diseases at the 
animal-human interface and has implemented a risk-based approach to concentrate 
efforts in surveillance, prevention, and response at the most critical points for disease 
emergence from wildlife.

Presented by: Mazet, Jonna
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Ecosystem Health in Gombe National Park, Tanzania

Dominic Travis 1, Elizabeth Lonsdorf 2, Thomas Gillespie 3, Iddi Lipende 4, Beatrice 
Hahn 5, et al.

1 University of Minnesota
2 Lincoln Park Zoological Society and University of Chicago
3 Emory University
4 Jane Goodall Institute and Lincoln Park Zoological Society
5 University of Alabama, Birmingham

Gombe National Park, Tanzania currently hosts the longest continuous study of wild 
chimpanzees. Studies at Gombe have spanned 43 years and represent the only stud-
ies with nearly complete lifespan data on adult chimpanzees. The length and scope 
of the Gombe study make this population of the highest scientific importance to our 
understanding of ape behavior, ecology, and conservation. Loss and even precipitous 
decline of this population would be a major setback for primatology and ape conserva-
tion efforts. Disease outbreaks, either in isolation or in concert with other risk factors 
such as environmental variations, demographic stochasticity, or loss of genetic diversi-
ty, can pose serious threats to the long-term persistence of mammal populations; these 
risks are elevated as population size decreases and/or population isolation increases. 
Many chimpanzee study sites are increasingly isolated by loss of habitat due to human 
encroachment and managers in parks containing chimpanzees perceive that disease 
outbreaks have been and continue to be significant causes of mortality for chimpan-
zees. The total population at Gombe has declined from perhaps as many as 150 in the 
1960’s to near 100 in 2003, with death from disease as the leading cause of mortality. 
Major epidemics at Gombe include suspected polio in 1966, respiratory diseases in 
1968, 1987, 1996, 1999 and 2000 and Sarcoptic mange in 1997. Mahale National Park 
has been struck by “flu-like” illnesses and an “AIDS-like” epidemic. Other chimpanzee 
study sites have also reportedly been affected by epidemic disease (e.g., Ebola in the 
Tai Forest, Ivory Coast and Lossi in Gabon). Many of these disease outbreaks are sus-
pected to be the result of close contact with humans, and similar issues surrounding 
human-ape disease transmission are currently under investigation in mountain gorillas. 
These outbreaks have led park managers and researchers working in Gombe National 
Park to conclude that diseases originating from and/or spread by humans pose a sub-
stantial risk to the long-term survival of Gombe’s chimpanzee population. A compre-
hensive ecosystem health program is currently being implemented in Gombe National 
Park. The purpose of this program is to standardize collection of long-term, longitudinal 
surveillance data on chimpanzees, baboons and humans that may be used for disease 
risk assessment and ecological modelling. Results of this project are incorporated into 
the Tanzanian Park Authorities (TANAPA) strategic planning process for Gombe Na-
tional Park and health planning for the surrounding communities.

Presented by: Travis, Dominic
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Multiple viral infections in confiscated wild born semi-captive 
chimpanzees (Pan troglodytes schweinfurthii) in a sanctuary in 
Uganda: implications for sanctuary management and conservation

Lawrence Mugisha 1, Pauli Georg 2, Heinz Ellerbrok2, John Opuda-Asibo 3, Fabian 
Leendertz 2, et al.

1 Makerere University, School of Veterinary Medicine, Department of Wildlife and Animal 
   Resources Management
2 Robert Koch Institute
3 Makerere university

Background: Infectious agents/diseases from non-primates in particular have caused 
a number of new human diseases leading to calls for international surveillance to moni-
tor the human-nonhuman primate (NHP) interface. Methods: Confiscated 42 wild-
born semi-captive chimpanzees living in a sanctuary on Ngamba Island, Uganda were 
screened for a broad range of viral pathogens to determine the prevalence of specific 
viral infections some of which may be cross reacting with human viruses using Specific 
Polymerase Chain Reactions (PCR) and Serological Assays. Results: The viral infec-
tion prevalence in chimpanzees was 82.4%, 73%, 60.5% and 32.4% for adenoviruses, 
simian foamy viruses, gammaherpesviruses and hepatitis B virus, respectively. They 
were negative for simian/human immunodeficiency virus (SIV/HIV), human T-lympho-
tropic virus types I and II (HTLV-I and HTLV-II) antibodies, Hepatitis C virus (HCV), 
Hepatitis E Virus (HEV), Flavivirus, Human-metapneumovirus (HMPV), and Chikun-
gunya viruses. These results indicate that wild-born captive chimpanzees are infected 
with multiple viral pathogens with potential for inter- and intra-species transmission. 
Summary: The data has implications for sanctuary management and conservation 
efforts and implies the usefulness of incorporating sanctuary primates into emerging 
infectious disease research programs.

Presented by: Mugisha, Lawrence
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The role of zoological parks in One Health

Sharon Deem , R. Eric Miller , Jeffrey Bonner

Saint Louis Zoo

Background: The one health concept, an initiative that aims to merge animal and 
human health science to benefit both, has rapidly gained international attention and 
acceptance in recent years. In many ways, one health may be viewed as an evolution 
from the field of conservation medicine which arose in the mid-1990s based on the re-
alization that there is constant interplay and growing interconnections between animal, 
human, and ecosystem health. Zoological park staff members have been integral play-
ers on conservation medicine teams, and the roles of zoological parks in one health are 
being increasingly realized. Zoos today are much more than simple “arks” of protec-
tion for threatened and endangered wildlife and staff provide health care and conduct 
health studies on animals both within zoo walls (ex situ) and in the wild (in situ). Six 
significant roles that zoos play in this emerging field of one health include (1) studies on 
diseases of conservation concern; (2) health care for the sustainability of biodiversity; 
(3) zoo animals as sentinels of disease in urban environments; (4) disease surveillance 
at the interface of wildlife, domestic animals, and humans; (5) comparative medicine; 
and (6) exploration of the diversity of life at both the macro and micro scales. First and 
foremost, zoos are species conservation organizations that strive for the sustainability 
of biodiversity through education, research, and management. Zoo personnel care for 
many of the most endangered species on Earth, providing husbandry and health care 
for both captive and free-living populations. Additionally, zoos conduct studies to bet-
ter understand the epidemiology of diseases that have population, and in some cases 
species, level impacts; often turning scientific results into conservation management 
actions. Beyond the benefits gained from biodiversity sustainability, which include eco-
system services and disease prevention from the dilution effect, zoos also study dis-
eases at the interface of animals, humans, and ecosystems. Some of these diseases 
are emerging in urban areas, and zoo animals have served as sentinels of emerging 
infectious disease issues for both animal and human populations (e.g., West Nile virus 
in the USA). Lastly, studies of comparative medicine with animals in zoological collec-
tions and studies directed at exploring the diversity of all life are conducted at zoologi-
cal institutions, and at many of the in situ field projects funded and led by zoos around 
the world. Summary: The current and potential roles of zoos in one health are best 
appreciated when viewed spatially with an overlay of biodiversity hotspots, disease 
hotspots, sites of highest extinction rates, accredited zoological parks and aquariums, 
and zoo funded in situ conservation programs. The zoological staff footprint extends 
across the entire planet and provides an underutilized, but growing, resource in efforts 
to ensure the health of non-human species, humans, and ecosystems globally.

Presented by: Deem, Sharon
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Using infrared thermal imaging for mass screening of production 
animals for early detection of febrile diseases

Jonathan Lutz 1, Bayleyegn Molla 2, Fernando Silveira 2, Wondwossen Gebreyes 2, Eric Lutz 3

1 The Ohio State University - College of Public Health

2 The Ohio State University - College of Veterinary Medicine

3 The University of Arizona - Mel & Enid Zuckerman College of Public Health

Background: Infrared thermal imaging (IRT) has been utilized for a wide range of infectious dis-
ease surveillance applications. A recent study by Nguyen et al., (Emerging Infectious Diseases, 
2010) reported that when comparing oral temperatures in human patients, two temperature de-
tection systems (OptoTherm; FLIR) were reasonably accurate for detecting fever. The authors 
indicated that these systems predicted fever better than self-reports. Despite their use in human 
fever detection, infrared thermal imaging has yet to be successfully applied to food animal surveil-
lance and production medicine purposes. Current detection of febrile illnesses, such as “Shipping 
Fever”, Rift Valley Fever (RVF), Foot and Mouth Disease (FMD), etc., depends on labor- and time-
intensive methods involving individual-based interaction, often after the disease has progressed 
to clinical manifestations. This focus on the individual demonstrating clinical signs of illness inher-
ently misses the opportunity to proactively prevent transmission of infectious cases. Methods: To 
demonstrate the “proof-of-concept”, we conducted a field pilot study comparing the performance 
of two infrared cameras (FLIR Thermacam E65; Wahl) to a gold standard mercury thermometer. 
We obtained anal temperature readings from 91 cows and conducted simultaneous infrared imag-
ing of both anal and nose areas (Figure 1a, b).

                                            

Results: The results indicate statistically significant correlation between both the FLIR and the 
Wahl cameras and the mercury thermometer we used in the pilot study. The FLIR camera used in 
this study resulted in lower overall temperature values, but was highly predictive of gold standard 
temperature when using a regression model. When data (nose temperature) from the FLIR E65 is 
entered into the model, it correctly predicted the actual gold standard anal temperature. Further, 
the area distal to the anal region generally had the highest temperature reading as compared 
to other parts in the animal body. We also found that eyes were often warmer than the nose, 
but that data were not included in this analysis. The temperatures captured through the FLIR 
IRT system were consistently lower than the Wahl IRT system or compared to the three tradi-
tional thermometers. However, the data correlated well when nose temperature was compared to 
anal thermometer temperature, with individual associations as follows: Gold Standard Thermom-
eter 1:: (Strongest to Weakest): Thermo 2 (0.644) to Thermo 3 (0.608) to FLIR Nose (0.398) to 
Wahl (0.256) to FLIR Anal (0.187). All were statistically significant except FLIR Anal temperature. 
Summary: Results of the pilot study indicated that there are statistically significant correlations 
between the FLIR and the “Wahl” cameras and the gold standard thermometer, suggesting the 
need for further studies involving increased and expanded relevant herd populations. The infrared 
thermal imaging tested in this pilot study could easily be applied to field surveillance programs in 
various production units including: dairy, beef, and swine in feed lots, slaughter facilities, meat 
processing plants, and milking parlors. We believe that application of IRT technology to herd-level 
food animal surveillance programs has the potential to effectively detect highly febrile illnesses 
and thereby reduce infectious diseases incidence through pre-clinical disease detection, interven-
tion, and transmission interruption.

Presented by: Lutz, Eric
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Zoonotic risks of non-tuberculous mycobacteria between humans and 
small mammals (potential transmission of Buruli ulcer) in Cote d’Ivoire 
and Ghana

Lydia Mosi , Bassirou Bonfoh
 
Afrique One consortium

Non-tuberculous mycobacteria are notorious opportunistic pathogens with a wide 
range of possible environmental reservoirs and a variety of host comprising fishes, 
mammals and humans. This proposal posits that NTM transmission is dependent on 
the overlapping environmental habitats of the pathogen and humans. The work for this 
proposal is divided into three specific aims that will independently address distribution 
of the select NTMs with respect to active case surveillance of human and small animal 
disease burden; zoonotic risk analysis between animals and humans living in close 
proximity; and molecular characterization of NTMs in described study areas. We believe 
there is considerable under reporting and misdiagnosis of infections caused by NTMs in 
both humans and small animals. In human disease, NTM infections represent a major 
global health problem particularly in developing countries. The mortality due to animal 
disease still comprises one of the highest losses in revenue in agriculture and local 
wildlife conservation. Data gathered from this study will be essential in the formulation 
of prevention and eradication policies. The Centre Suisse de Recherches Scientifiques 
en Côte d’Ivoire (CSRS) is an international research centre that focuses on active 
training of the next generation of scientists. The main research areas overseen by the 
institute include zoonotic risk analysis, natural environment and biodiversity including 
general human and animal health. This proposal is designed to fit in to the realm of 
zoonotic risk analysis and also provides an excellent platform to the building of capacity 
in molecular biological methods which is now at the fore-front of scientific research.
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Impact of vaccination of dogs against rabies on the prevention of 
human, livestock and dogs in some vaccinated kebeles of Bale zone

Hailelule Yizengaw
 
Mekelle University

Background: The study was conducted from November 2008 to April 2009 in south 
east of Oromia region particularly in Bale zone by comparing the prevalence and 
community awareness about rabies in vaccinated and unvaccinated PA. Methods: The 
study employed questionnaire survey and retrospective study in Human, Cattle, Sheep, 
Equine and Dogs from randomly selected 720 family holders in four PA. Data collected 
from community, Ethiopian Wolf Conservation Programme (EWCP) vaccination data 
base and Agricultural office. Results: Depending on questionnaire survey result rabies 
positive cases in vaccinated and unvaccinated PA for the last year were 0 ( 0%) and 
20 (11.11%) in human, 4 (2.859%) and 48 (12.18% ) in cattle, 3 (0.7% ) and 7 (3.3%) 
in sheep, 2 (0.903%) and 13 (8.45%) in equine, 7 (4.678%) and 60 (34.664%) in dogs 
respectively. In this current study the knowledge of the community about vaccination 
of dogs against rabies were evaluated, they can easily differentiate the disease by 
salivation, tuckling of tail, hydrophobia and biting, however killing, slaughtering, and 
post exposure vaccination are the common control method applied in the community. 
Some of members of community responded that the disease occurs seasonally. Based 
on retrospective study 98% of the community from vaccinated PA have good idea to 
rabies vaccine and volunteer to vaccinate their dogs but 2% community consider the 
vaccine makes their dogs lazy, infertile, disable to barking and lack of care to their pups. 
Summary: Generally, the prevalence of rabies as greatly varied between vaccinated 
and unvaccinated areas and the community have good awareness about rabies and 
vaccination.
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Crimean-Congo hemorrhagic fever serosurvey in at-risk professionals, 
Madagascar, 2008 and 2009

Andriamandimby Soa Fy 1, Heraud Jean Michel 1, Tordo Noel 2, Rollin Pierre 3, 
Reynes Jean-Marc 4, et al.
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Background: Crimean-Congo haemorrhagic fever (CCHF) is a zoonotic arboviral 
infection with haemorrhagic manifestation and often a fatal ending. Human become 
infected mainly through tick bite or by crushing infected tick, by contact with blood or 
tissues from viraemic livestock or patient. CCHF virus (CCHFV) has been isolated 
once in Madagascar but data on the epidemiology of the disease in the country are 
very scarce. This study was performed to investigate the circulation and the geographic 
distribution of CCHFV infection among at risk population in Madagascar. Methods: A 
national cross-sectional serologic survey was performed in 2008-2009 among 1995 
slaughterhouse workers. Results: A recent CCHFV infection was detected in 1 of the 
1995 participants (0.5‰; 95% confidence interval [CI]: ]0-0,15%), and a past CCHFV 
infection was detected in 15 participants (0.75%; 95% CI: 0.37-1.13%). Overall, the 
prevalence of CCHFV infection seen in Madagascar among at-risk professionals was 
very low compared to endemic countries. An assessment of the prevalence in livestock 
as a sensitive indicator of CCHFV activity must be considered in order to confirm the 
lack or the weak endemicity of CCHF in Madagascar.

Presented by: Soa Fy, Andriamandimby



32

ICOPHAI 2011

Influenzavirus A surveillance in aquatic birds along the Brazilian 
northern coast

Renata Hurtado , Jansen Araújo , Tatiana Ometto , Marina Seixas , Edison Durigon , 
et al.
 
University of São Paulo

Background: The spread of avian influenza virus (AIV) through wild aquatic birds has 
recently drawn much attention, particularly in face of highly pathogenic avian influenza 
(HPAI) viruses. At the time of the HPAI H5N1 virus outbreak in Hong Kong in 1997, 
AIV surveillance in wild birds was being conducted only in Russia, Japan, Italy and 
the United States. The knowledge gained from such studies and earlier investigations 
established the following principles on the ecology of AIV and its natural hosts: (i) 
wild aquatic birds are the natural reservoirs of all influenza A viruses; (ii) influenza 
viruses in their natural reservoirs are in evolutionary stasis and do not cause disease; 
(iii) interspecies transmission to new hosts can be followed by rapid viral evolution, 
producing potentially pathogenic strains; and (iv) most transfers result in unstable virus 
lineages, but if a ‘mixing vessel’ (e.g. pig, chicken, quail) is involved a stable lineage 
may be established. Many efforts have been made to control the introduction of these 
viruses to novel environments, and complete world surveillance has yet to be achieved. 
Methods: From October 2008 to November 2010, 617 wild birds belonging to the orders 
Charadriiformes, Ciconiiformes, Anseriformes, Pelecaniformes, Procelariiformes and 
Gruiformes were captured along the Brazilian northern coast at three states (Pará, 
Maranhão and Pernambuco). Oral and cloacal swabs were collected from each bird 
using sterile applicators with metal shafts and very small cotton tips, and placed in 
sterile cryotubes containing 500µL of transport media (glycerol 5% in phosphate 
buffered saline with penicillin and fungizone). All samples were immediately transferred 
to liquid nitrogen in the field and stored at freezer -70ºC until processing. Results: Real 
time RT-PCR (qRT-PCR) revealed 4 positive samples (0,6%) for influenzavirus A in 
one species, the Ruddy Turnstone Arenaria interpres (Charadriiformes: Scopolacidae). 
Previous studies involving multiple shorebird species had also found Ruddy Turnstones 
to present the highest AIV prevalence among Scopolacidae birds. The reasons for 
this are yet unknown, but species-related variation also has been suggested for 
ducks within the family Anatidae, where the tribe Anatini appears to have higher AIV 
prevalence. Experimental infections would be needed to determine whether there are 
unique physiologic characteristics that explain the increased prevalence observed 
on these species in the field. Influenzaviruses have been detected in migratory birds, 
especially in shorebirds, at numerous localities in North America. These birds arrive in 
Brazil through two flyways, Central and Pacific, and islands in the Brazilian Amazon 
forest are areas with large migratory confluence, a condition that might facilitate virus 
transmission. Summary: Our results thus emphasize that the surveillance and early 
detection of influenzavirus in Brazil is critical to assure the rapid implementation of 
control and prevention measures, focused on both public health and conservation of 
these birds and their environments.
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Evidence of hantavirus circulation in terrestrial small mammals from 
Madagascar

Nadia Razafindralambo 1, Tony Andrianaivo 2, Jean-Marc Reynes 1, Jean-Michel 
Heraud 1, Voahangy Soarimalala 2, et al.
 
1 Institut Pasteur de Madagascar, Virology Unit, Antananarivo, MADAGASCAR
2 Association Vahatra, Antananarivo, MADAGASCAR

Background: Arenaviruses and hantaviruses are negative-sense single-stranded 
segmented RNA viruses that infect terrestrial small mammals and occasionally 
humans. When these diseases manifest themselves in people, the symptoms can be 
severe hemorrhagic fevers or acute pulmonary syndromes. These viruses are usually 
associated with a particular small mammal host species, in which it is maintained. They 
persist in nature by first infecting small mammals and then are transmitted to humans, 
through mucosal exposure to aerosols, or by direct contact. Arenaviruses are carried 
mainly by rodents of the families Muridae and Cricetidae, while hantaviruses are 
carried by the same rodents families but also by insectivores of the families Soricidae 
and Talpidae. While these viruses are found worldwide, to date they have not been 
reported in the literature from Madagascar. Nevertheless, two serological studies have 
shown the presence of antibodies directed against Hantaan virus in R. rattus and R. 
norvegicus specimens. In order to fill the gap, we carried out a field survey of small 
terrestrial wild mammals of Madagascar. Methods: During two years, we collected 
serum and organs (spleen and liver) from animals obtained in the forest of Anorana 
(District of Anjozorobe, Madagascar). We detected arenavirus and hantavirus RNA 
using RT-PCR performed with degenerated primers (Vieth S et al., 2007; Arai et al., 
2008). The products of amplification of the expected size were sequences and the 
sequences obtained were analyzed. Results: 586 small terrestrial mammals from 17 
different species were captured between October 2008 and March 2009. About half of 
the animals (n = 283) represents endemic taxa, while the rest (n = 303) was R. rattus. 
No RNA of arenavirus was detected. On the other hand, we detected RNA of hantavirus 
and the analysis of the partial sequences obtained suggested the presence of two 
new hantavirus species. One was associated to the introduced species R. rattus and 
an endemic rodent Eliurus majori of the family Nesomyidae. These viral sequences 
were different from the sequence of Seoul virus associated with R. rattus. The other 
hantavirus detected was associated to the Tenrecidae species Oryzorictes hova and 
was close to sequences of viral species associated to Soricomorpha from elsewhere 
in the world. Summary: Studying arenaviruses and hantaviruses are of interest 
in Madagascar due to high rate of endemism (100%) among native small mammal 
species. Our study allowed us to detect for the first time, two different hantaviruses in 
rodents and tenrecs. These results will open new research projects, which will address 
the question of infection of these viruses in humans. Indeed, since hantavirus can be 
responsible of acute diseases, it is important to appreciate its emergence potential 
among the exposed human population of Madagascar.
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Despite first isolation from mosquito pools of Rift Valley Fever virus (RVFV) in 
Madagascar in 1979 (Clerc et al., 1982; Mathiot et al., 1984), the first outbreaks of 
RVF were reported in 1990 and 1991. Viral strains isolated during these outbreaks 
were antigenically different from the one isolated in 1979. Following epizootics and 
epidemics of RVF in East Africa 2006-2007, RVFV was detected in the South West of 
Indian Ocean (SWOI) in the Union of the Comoros and Mayotte (Sissoko et al., 2009; 
Roger et al., 2011). In January 2008, a patient infected with RVFV was detected thanks 
to a sentinel surveillance network established in Madagascar since 2007. Thereafter, 
epidemics and epizootics occur mainly in the Center Highlands of Madagascar that 
lasted until May 2008 followed by a second episode from October 2008 to March 2009 
(Andriamandimby et al., 2010). Retrospective studies among cattle and butchers, 
revealed that RVFV circulated probably largely in the entire country since December 
2007 (Andriamandimby et al., 2010; Jeanmaire et al., 2010). During outbreaks, 
monospecific pools of mosquitoes composed of Anopheles coustani, Anopheles 
squamosus and Culex antennatus species have been found infected with RVFV, 
suggesting that these species could play a role in the transmission or in persistence 
of the virus in the country (Ratovonjato et al. 2010). Finally, phylogenetic studies on 
isolates from 2008-2009 episodes showed that the virus was genetically closer to the 
one circulating during the 2006-2007 RVF outbreak in Kenya than the one circulating in 
Madagascar from 1990-1991. These results suggested a new introduction of the RVFV 
in Madagascar from East Africa (Carroll et al., 2011). Thus, the origin, the spread and 
the persistence (endemisation) of RVFV in Madagascar remain unclear. To answer 
these questions, several research studies have been designed. Monthly survey of 
domestic ruminant in two agro-ecological areas were undertaken in order (1) to detect 
a low level RVFV circulation among domestic ruminants, (2) to reveal an enzootism of 
the virus and (3) to determine if the virus circulating at low level is genetically similar to 
the one which caused epizootics in 2008-2009. Preliminary data from monthly surveys 
showed some seroconversions of sentinel cattle all year round. Moreover, mosquito 
potentially involved as vectors in the low level circulation are investigated in the same 
areas. The potential involvement of wild Malagasy mammals (rodents, bats …) in the 
epidemiological cycle of RVFV is also studied. Finally, a description of the domestic 
cattle trade flows inside the island is undertaken in order to understand the spread of 
RVFV in 2008-2009. Furthermore, live animal exchanges between SWOI islands are 
studied in order to understand and prevent the introduction of new RVFV. Finally, a 
field study will try to address the question of risk of RVF infection during inter-epidemic 
periods among individuals exposed to RVF (herders) vs. non-exposed. The global 
project research study should help to clarify the epidemiological cycle of RVFV in 
Malagasy context and assist local authorities to identify adequate preventive measures 
against RVFV in the region.
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The epidemiology of zoonotic disease in Western Kenya

Elizabeth Cook , Lian Doble , William de Glanville , Eric Fèvre
 
ILRI/University of Edinburgh

Background: The People, Animals and their Zoonoses Project (PAZ) investigates 
zoonotic diseases amongst livestock and farmers. Domestic livestock are an important 
source of zoonotic infections to humans, due in part to the close interactions between 
animals and the people who keep them. Of the 1400 known human pathogens, 
approximately sixty per cent are zoonotic. Zoonotic diseases are underreported and 
are often misdiagnosed; thus the true prevalence of these pathogens in Kenya and 
elsewhere is unknown. The aim of this project is to understand the interactions between 
people and their domestic animals that facilitate the transmission of zoonoses. This will 
allow the creation of evidence-based disease control policies to protect both human 
and animal health. Methods: The study site is in western Kenya where samples are 
collected from people and their animals in randomly selected homesteads. A range of 
parasitological and serological tests are conducted at the field laboratory and are reported 
to participants with treatment provided if appropriate. Further testing is performed at the 
International Livestock Research Institute and Kenya Medical Research Institute. In 
addition to the wider cross-sectional project are investigations targeting sentinels of 
emerging zoonotic disease. Surveillance for novel diseases has become increasingly 
important with the recent emergence of diseases causing high human mortality such 
as sudden acute respiratory syndrome (SARS). Seventy per cent of emerging human 
pathogens are zoonotic and amongst the most common reservoirs for these pathogens 
are ungulates, bats and rodents. High risk groups in human populations for the 
emergence of zoonotic pathogens include livestock keepers, slaughterhouse workers 
and veterinarians due to their increased contact with animals, animal products and 
excreta. Samples will be collected from slaughterhouse workers in western Kenya to 
determine exposure to a number of zoonotic pathogens. Exposure relative to the wider 
community will be quantified using data from the on-going cross-sectional survey. It is 
anticipated that slaughterhouse workers will have a higher seroprevalence to zoonotic 
disease than the general population. The project’s scientific findings will ideally initiate 
dialogue with regional stakeholders for the implementation of suitable workplace 
interventions to reduce the disease risk. This project also examines bats and rodents 
from the selected households for known and emerging zoonotic pathogens. Bats and 
rodents are increasingly being recognised as reservoirs of zoonotic disease including 
leptospirosis and lyssaviruses and have been implicated in the recent emergence of 
a number of highly pathogenic organisms such as Nipah and hanta viruses. Animal 
samples will be tested for known pathogens and third generation sequencing will be 
utilised to identify novel virus strains or pathogens not previously reported in these 
hosts. Summary: The results of this project could give early warning of an emerging 
zoonosis of wildlife origin. The complete PAZ project allows a holistic approach to 
zoonotic disease investigation in western Kenya. The larger dataset will further our 
understanding of the epidemiology of multi-host pathogens in this setting allowing a 
complete One Health approach to disease investigation in this area.
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Background: The population of free-living pigeons (Columba livia) has increased in 
cities all over the world and urban flocks are now growing faster than their numbers can 
be controlled. The reason for this unprecedented rise in the numbers of pigeons is due 
to the availability of food, shelter and breeding facilities.One of the concerns about the 
large pigeon population is the potential to spread diseases to other avian species and to 
human beings. The intracellular bacterium Chlamydophila psittaci is the etiologic agent 
of one of the major zoonosis transmissible from avian to man. In general, the infected 
birds, even with no clinical signs of this disease, may eliminate the microorganism in 
the excreta intermittently for long periods of time. Consequently, contaminating the 
environment, being therefore a potential threat to both human and animal health. For 
that reason, the aim of this study was to investigate the presence of C. psittaci in 
feral pigeons (C. livia) in close contact with people in public areas. Methods: The 
research was conduced in pigeons that inhabited warehouses used for the storage 
and marketing of grains and frequented daily by a large number of people. During one 
year cloacal swabs were collected from 20 pigeons per month in warehouses in São 
Paulo state, Brazil. Subsequently DNA extraction was accomplished and polimerase 
chain reaction (PCR) was performed by using primers targeting a conserved region 
of the MOMP gene from Chlamydiaceae. Results: From the 240 pigeons tested, 28 
(11.7%) have positive results. In the rainy season, which in Brazil is October to March, 
12.5% of the birds presented positive results and in the dry season, which is April to 
September, 10.9% of the birds were positive. It seems that seasonal influence didn’t 
play an important role in the prevalence of C. psittaci in this population. Nevertheless 
in Brazil the seasons are not well defined and further studies must be conducted for a 
better understanding between climate conditions and bacterium elimination by the host. 
Furthermore, because of the intermittent shedding of this organism, the present results 
may underestimate the true prevalence of this pathogen in this pigeon population. 
According to the literature, pigeons are considered important reservoir of C. psittaci and 
one of the main sources of human infection. However in Brazil, there are few studies 
about pigeon sanitary conditions. Summary: The results obtained in this research are 
relevant and indicate that the C. psittaci circulates among feral pigeons in public areas 
in São Paulo state. Epidemiological screening programs of free-living bird’s reservoirs 
are important to identify pathogens that might be transmitted to animals and humans. 
Finally, health officials should be aware about infectious diseases and use research 
data to implement prevention and control measures to protect public and animal health. 
Acknowledgments: Fundação de Amparo à Pesquisa-FAPESP, CNPq/MAPA.
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Case study of two vector-borne diseases in humans and animals of the 
far North region of Cameroon: Implications for preventative measures

Emily Walz , Rebecca Garabed , D Ewing , M Moritz
 
The Ohio State University

Background: Vector-borne diseases, such as African Animal Trypanosomiasis (AAT) 
and malaria, are causes of significant economic losses to livestock production and 
human productivity in the developing world. However, disease control programs have 
met with limited buy-in from local populations. Methods: In order to understand the 
way pastoralists think about vector-borne diseases and their prevention, we conducted 
35 semi-structured interviews with FulBe mobile pastoralists of the Far North region of 
Cameroon. Results: After comparing perceptions on disease prevention, we found that 
pastoralists are more likely to take an active role in preventing a vector-borne disease 
in cattle rather than in human populations, despite recognition of vector transfer in 
both diseases. Mobile pastoralists perceive animal diseases as separate and different 
from human disease; they serve as local experts on how to treat and prevent animal 
diseases, while perceived human disease experts are often possess Western-based 
medical ideas. This difference in perception suggests that, when working in a setting 
where zoonotic potential exists, the animal and human disease components of 
prevention must be carefully integrated for maximum local buy-in.]
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Background: A confirmed case of human brucellosis triggered investigations into 
the potential source of infection in Namibia. Since wildlife and domestic animals are 
common sources of Brucella infection to humans,1459 blood samples were collected 
from sheep, goats and cattle from four presumably at-risk farms and 900 samples were 
obtained from wild game animals brought from 29 farms for slaughter. Methods: The 
samples were initially screened by the Rose Bengal Test (RBT), and confirmed by 
a Complement Fixation Test (CFT). To assess the prevalence of human brucellosis, 
137 serum samples were obtained from abattoir employees and screened for Brucella 
antibodies using enzyme linked immunosorbent assay (ELISA) and standard tube 
agglutination test (STAT). Results: Serum samples from cattle and sheep were RBT-
negative in all four farms, whilst two of the four farms had some positive goats whose 
seroprevalences were 4.2% and 2.8% respectively. The seroprevalence in abattoir 
employees was zero by STAT and 2.2% using ELISA, representing 3 cases. Post-
mortem examination of sero-positive goats revealed no gross pathological lesions 
typical of brucellosis except enlarged mesenteric and iliac lymph nodes observed in 
a single ram. Routine culturing for brucellae from organs of sero-positive animals was 
negative. These findings indicate goats as the likely source of infection to humans. 
Summary: Taken together with incidences of brucellosis in animals from 2004 to 2009, 
the data reveals a low level of Brucella transmission between abattoir employees, 
cattle, sheep, goat and wildlife. Nevertheless, this data reinforces the need fora better 
National Control Program of brucellosis in Namibia.
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Evaluation of a single-tube nested RT-PCR for rapid detection of Rift 
Valley fever virus based on segment M gene sequence analysis
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Background: A single-tube conventional gel-based reverse transcriptase (RT) 
polymerase chain reaction (RT-PCR) assay, for rapid detection of Rift Valley fever 
(RVF) virus (RVFV) was developed. Methods: The RT-PCR assay was evaluated on a 
practical scale for detection of the virus in cell culture and in clinical samples collected 
during the 2007 outbreak of the disease in Sudan. Two pairs of primers (RV1 and RV2) 
and (RV3 and RV4), selected from the medium (M) RNA segment of RVFV, were used 
as a target for RT-PCR amplification. The outer pair of primers (RV1 and RV2) resulted 
in amplification of a primary 848 base pair (bp) PCR product. The internal (nested) 
primers (RV3 and RV4) produced a 342-bp PCR product. Results: Application of this 
RT-PCR-based assay to clinical samples resulted in direct detection of RVFV RNAs 
in blood, sera, and tissue samples from infected cases. The nested amplification 
increased the sensitivity of the RT-PCR assay, and confirmed the identity of the nucleic 
acid sequence of the primary PCR products. Amplification products were not detected 
when the RT-PCR-based assay was applied to RNA from other hemorrhagic fevers 
viruses including, Crimean Congo hemorrhagic fever virus (CCHFV); dengue virus; 
Yellow fever virus; total nucleic acid extracts from uninfected Vero cells.; blood , sera 
and tissue samples from uninfected humans and animals. Summary: The RT-PCR 
provides a rapid, sensitive and specific assay for detection of RVFV in cell culture and 
directly in clinical samples. The assay should be recommended for inclusion during an 
outbreak of the disease among susceptible populations.
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Background: Early diagnosis of Hydatid disease can result in a significant improvement 
in the quality of managment and treatment of Hydatid disease. The diagnosis and 
staging of human hydatid by Ultrasound was well described by WHO, other imaging 
methods such as radiology,computed tomography and magnatic resonance imaging, 
although such methods are often readily available in isolated communities.The aim 
of this study was to screen for human Hydatid in two targeted areas in Sudan using a 
portable Ultrasound. Methods: The first target area was Tampool area central eastern 
Sudan, where the dominant animal is camel, and the second area was Nuba mountains 
where cattle is the main domestic animal.All patients attended the clinic have underwent 
a clinical assessment and structured data form was filled for every patient. Portable 
ultrasound was used by a consultant radiologist to screen population for possible 
Hydatid Cyst in the Abdomen ,and chest xray for the chest for any symptomatic case. 
All patients were verbally consented. All suspected patient were recruited into a central 
Hydatid clinic at the end of the survey,and the clinical and ultrasonography diagnosis 
of Hydatid was reviewed by senior clinicians and radiologist. This study was reviewed 
and approved by ethical committee. Results: In the firist area, atotal of 1055 persons 
were screened. A total of 11 patients (1.04%) were identified as having Hydatid cysts 
on ultrasonography,all were liver Hydatid cysts,of those 7 were males (63.63%) mean 
age was 40.9 years. cysts were found in three patients (27.27%).In the second area, a 
total of 2182 persons were screened only 7 patients (0.32%) were diagnosed as having 
intra abdominal Hydatid disease, 5 were liver and the remaining two were spleen and 
kidney Hydatid cases. Summary: Portable Ultrasound is a useful tool for diagnosis 
of Hydatid disease.Hydatid disease is not rare in Sudan.It is more common in central 
Sudan were camel is dominant.This data support the existing data of the important of 
camel as intermidate host in Sudan.
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Background: Chlamydophila psittaci (C. psittaci) is an intracellular, Gram negative 
bacterium that infects both birds (avian chlamydiosis) and humans (psittacosis). 
The organism has been documented in 467 species from 30 orders, more often 
Psittaciformes (45%). Avian chlamydiosis is an important threat to public health due 
to the popularity of these birds as pets. In many cases the prevalence of C. psittaci 
in birds is underestimated due to lack of specific laboratory diagnosis. The definitive 
diagnosis can be difficult to obtain, especially in the absence of clinical signs. Infected 
birds can be asymptomatic or develop a clinical illness consisting of ruffled feathers, 
anorexia, dehydration, weight loss, respiratory signs, conjunctivitis, or diarrhea with 
yellowish-green urates. The cockatiel (Nymphicus hollandicus) is an exotic species 
in Brazil; however, in recent years commercial flocks have increased considerably 
in response to the pet market demand. Therefore, the aim of this research was to 
evaluate the prevalence of C. psittaci in cockatiels intended to pet shops commerce in 
São Paulo, Brazil. Methods: This study was performed with 32 cockatiels (Nymphicus 
hollandicus) with 4-5 months of age. The birds were randomly obtained from four 
private breeding aviaries. Cloacal swabs and blood samples were collected from each 
bird and submitted to the PCR for C. psittaci DNA analysis. Results: Positive samples 
were detected in 90.6% (29/32) of cloacal samples by PCR. Of the blood samples, 
53.1% (17/32) were PCR-positive for C. psittaci DNA, indicating chlamydemia. From 
the animals with chlamydemia only one tested negative in the cloacae’s sample 
analyzed. This indicates that this cockatiel had an early infection, but wasn’t shedding 
the bacteria. All birds show no clinical signs suggestive of chlamydiosis. The present 
study revealed the high prevalence of C. psittaci in cockatiels destined to pet shops, 
suggesting that the birds were infected still in the breeder center. C. psittaci is excreted 
in the feces and secretions of infected or carriers birds which could infect other animals 
and man. Intermittently shedding can be exacerbated by stress factors, including 
reproductive activities, rearing of young, relocation, shipping, crowding, and chilling. 
People become infected through inhalation of aerosolized bacteria when exposed to 
infected bird or by handling contaminated feathers, fecal material or tissues. Other 
means of exposure can include beak-to-mouth contact. Consequently, those at greatest 
risk are individuals with leisure or occupational exposure to pet birds, including pet bird 
owners, veterinarians and pet shop employees. Workers must be informed about the 
disease, its mode of transmission, preventive measures and use of protective gear. 
Summary: The present work is an alert for professionals and owners that have close 
contact with pet birds and it demonstrates the urgent need of adoption of appropriate 
preventive measures aiming to avoid the occurrence of sporadic cases or domiciliary 
outbreaks of human psittacosis.
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Detection of Chlamydophila psittaci in formalin-fixed and paraffin-
embedded avian tissues by PCR

Tânia Freitas Raso , Vivian Lindmayer Ferreira
 
Departamento de Patologia, Faculdade de Medicina Veterinária e Zootecnia da Universidade de São Paulo, 
Brasil (FMVZ/USP)

Background: The intracellular gram negative bacterium Chlamydophila psittaci has 
been described in a wide range of wild birds’ species.The main feature of chronically 
infected birds is the intermittently elimination of this pathogen through their faeces 
and others secretions, even when they are clinically healthy. Therefore, asymptomatic 
carriers are more difficult to identify than birds showing clinical signs of the diseases 
which shed the organism more frequently and in larger numbers. The isolation of C. 
psittaci in embryonated chicken eggs or in tissue culture is still referred as the gold 
standard for the direct diagnosis, but it requires specialized laboratories and expertise; 
is time-consuming and expensive. Furthermore, the test requires that the viability 
of chlamydiae had been preserved when samples were collected. The polymerase 
chain reaction (PCR) does not require the presence of living microorganism for its 
identification, this is an advantage since this technique reduces or even eliminates 
the risk of human contamination. Thus, the purpose of this study was to evaluate 
the application of PCR in stored formalin-fixed tissues from different parrot species 
for the Chlamydophila psittaci survey. Methods: The investigated species were 
Amazona aestiva (13), Diopsittaca nobilis (02), Amazona vinacea(01), Ara ararauna 
(01), Pionopsitta pileata (01), Pyrrhura cruentata (01), and Psittacus erithacus (01). 
These birds showed clinical signs compatible with chlamydiosis before death, but 
no laboratory diagnosis test were performed at the time. Formalin-fixed and paraffin-
embedded avian tissues (liver, spleen, lungs and kidneys) from these psittacine birds 
were obtained, sectioned (10mm thick) and stored. Posteriorly, for the C. psittaci survey, 
tissue sections were deparaffinized using xylol-ethanol, digested in proteinase K and 
total DNA was extracted. The samples were submitted to the PCR by using primers 
targeting a conserved region of the MOMP gene from Chlamydiaceae. Samples were 
analyzed by electrophoresis in 1.5% agarose gels stained with ethidium bromide and 
run at 100 V/50 min. A 260 base pair DNA fragment was detected in positive samples 
under UV light. Results: Of the 20 tissue samples analyzed, 12 (60%) were positive. 
Previous studies have shown a high incidence of Chlamydophila psittaci in Brazilian 
captive psittacine birds. In this sense, the results reveal the possibility of applying the 
technique in retrospective studies where the bird died before it was possible to confirm 
the diagnosis. This fact is of great importance since Chlamydophila psittaci is a zoonotic 
agent usually transmitted by wild and pet birds. In several suspected cases of human 
psittacosis definitive diagnosis is hampered by the lack of material from the source of 
infection, in many cases this source is an infected bird. Summary: Thus, PCR tissue 
is an extremely useful diagnostic tool in cases related to human transmission by birds, 
allowing the establishment of an epidemiological research and the source of infection 
even when the bird has been already autopsied. Acknowledgments: FAPESP and 
CNPq for financial support.
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Strengthening wildlife surveillance and laboratory diagnostic capacity 
in Uganda: a major tool for Epidemic Preparedness and Response

Benard Ssebide
 
Mountain Gorilla Veterinary Project Inc.

Uganda has a long-standing and well-established network of national parks and wildlife 
reserves, all of which provide protection for and conservation of several wildlife species. 
These conservation areas are surrounded by intensive agriculture practices and dense 
human populations, resulting in significant wildlife / livestock / human interactions and 
conflicts. While some wildlife species exit protected areas to forage in cultivated fields 
at the park margins, others such as vervet monkeys, baboons, and bats are abundant 
in human inhabited areas and frequently come into direct and indirect close contact with 
people and domestic animals. Uganda is also home to approximately half of the world’s 
population of mountain gorillas, for which there is a thriving ecotourism industry that 
brings people (local and foreign) into daily close contact with gorillas and other wildlife 
species. These factors coupled with a recent history of major disease outbreaks such 
as Ebola Hemorrhagic Fever, Marburg, Yellow Fever, and Anthrax, presents unique and 
promising opportunities for surveillance of zoonotic diseases with pandemic potential 
in wildlife. This however requires significant improvement in disease surveillance 
infrastructure to facilitate a comprehensive wildlife zoonoses surveillance program. 
Through the PREDICT Project, the USAID funded Emerging Pandemic Threats (EPT) 
is working closely with the Uganda Wildlife Authority, Makerere University Veterinary 
School, and other partners to develop and implement a comprehensive wildlife 
zoonoses surveillance program in Uganda from monitoring and reporting, to sample 
collection, diagnostics, and bio-banking. This presentation highlights the significance 
of wildlife surveillance and laboratory diagnostic capacity development as a major tool 
for Epidemic Preparedness and Response in Uganda. 
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Role of Mountain Gorilla Veterinary Project (MGVP)/Predict Program 
in developing the zoonotic wildlife diseases surveillance capacity for 
Rwanda

Julius Nziza
 
Mountain Gorilla Veterinary Project/PREDICT program

Rwanda is continental Africa most densely populated country (379.6 persons per 
sq.km).Arobust ecotourism industry exists being the country’s largest source of foreign 
revenue, largely centered onopportunities to view wild mountain gorillas in Volcanoes 
National Park. This brings people into daily direct and indirect contact with mountain 
gorillas, and also chimpanzees in Nyungwe National Park, that live with other 13 primate 
species.Rwanda is promoting cave tourism, which also brings people into close contact 
with bats. In addition, there are bats and rodent species that reside in rural peoples’ 
houses and neighboring farm lands. Through USAID/ Emerging Pandemic Threats 
program, MGVP/PREDICT has established collaborative efforts with the relevant 
government departments mainly Rwanda Development Board, Rwanda Agricultural 
Board Ministry of Health and private parterners involved with tourism and conservation, 
domestic animal veterinary services, agricultural services and Public health to allow 
for unique surveillance opportunities at the interface between wildlife, domestic 
animals, and people in the context of intense animal and plant agriculture and wildlife 
tourism in Rwanda.MGVP/PREDICT priority activities are focusing on surveillance 
system improvements, laboratory system development, operationalizing One Health, 
optimizingsurveillance data management system, and outbreak response capacity 
building. These efforts will result into a zoonotic disease surveillance system targeting 
high-risk wildlife in areas of Rwanda that are most vulnerable to zoonotic disease 
emergence, detection of potential emerging zoonotic and novel pathogens circulating 
in free-ranging wildlife and track the movement of animals, animal products and their 
pathogens in markets and trade: and implementation of a national surveillance strategy 
to detect rare disease events.
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Survey of animal health and disease transmission knowledge and 
attitudes relating to livestock-wildlife interactions: A case study of 
Rimpa Estates, Kiserian, Rift Valley, Kenya

Jessica Solomon
 
The Ohio State University College of Public Health, Veterinary Public Health Program

Livestock disease leads to decreased productivity and economic loss for the farmer and, 
in the case of zoonotic pathogens, may lead to negative health outcomes in humans 
who consume products from those animals. In Kenya, some traditionally pastoral lands 
have been turned into private farms set amongst the country’s many land and wildlife 
preserves. In areas where efforts to conserve land and wildlife are underway, there are 
limitations in what control methods can be used to prevent animal interactions while 
still promoting conservation and protecting the health of livestock. The transmission of 
diseases amongst wildlife and livestock is common in many of these areas. One 1800 
acre farmstead located approximately 25 km outside of Nairobi between the Ngong Hills 
and the Nairobi National Park was approached and a comprehensive questionnaire 
was administered to employees and owners of the farm. This questionnaire was 
used to capture individual knowledge about biosecurity, livestock productivity, wildlife 
interactions, and disease history. The questionnaire also provided detailed informative 
profiles of the staff and farm characteristics. The farm records were used as data for 
a retrospective analysis of animal productivity. The objectives of this research were 
to create a pilot study to assess the knowledge of individuals on the premises in 
regards to animal health and disease transmission, to use existing records to predict 
future productivity, and to survey management practices in order to tailor strategies 
for productivity improvement while keeping with the farm’s mission of conservation. 
Using these research strategies to identify weaknesses in animal health knowledge on 
the farm may lead to the improvement of livestock management and, ultimately, to the 
prevention and reduction of disease among wildlife, livestock, and humans.
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Livestock brucellosis under pastoral management in Ethiopia: A need 
for control measure and raising public awareness

Bekele Megersa 1, Demelash Biffa 2, Fufa Abunna 2, Regassa Regassa 2, Eystein 
Skjerve 3

1 Hawassa University and University of Hohenheim
2 Hawassa University
3 Norwegian School of Veterinary Science

Background: An epidemiological study of Brucella infections in multiple livestock spe-
cies in Borana pastoral system of Ethiopia was carried out between December 2007 
and October 2008. Methods: A cross-sectional multi-stage sampling technique was 
employed to select 575 cattle, 1073 camels and 1248 goats from the target popula-
tions. Sera were collected from the animals, and serially tested using Rose Bengal 
test and complement fixation test. The overall prevalence and prevalence with respect 
to explanatory variables were established, and potential risk factors for seropositivity 
were analysed using a multivariable logistic regression. Results: The findings indicat-
ed that 8.0% (95%CI: 6.0–10.6%), 1.8% (95%CI: 1.1–2.8) and 1.6% (95%CI: 1.0–2.5) 
of the tested cattle, camels and goats, respectively had antibodies to Brucella antigen. 
Positive reactors were found in 93.8% of the villages with more frequent detection of 
positive cattle (93.3%) than camels (56.3%) and goats (37.5%). Risk factors identified 
for cattle were keeping more livestock species at household level (OR=4.1; 95%CI: 
1.9–8.9), increasing age of the animal (OR=2.8; 95%CI: 1.3–6.0) and wet season 
(OR=3.3–95%CI: 1.6–6.9). Increase in household level species composition (OR=4.1; 
95%CI: 1.2–14.2) and wet season (OR=3.7; 95%CI: 1.5–9.1) were found to be risk 
factors for seropositivity in camels and goats, respectively. Existence of more than one 
seroreactor animal species in most villages and association of increased livestock spe-
cies composition with seropositivity may add more credence to the possibility of cross-
species transmission of Brucella infections. Brucellosis in pastoral livestock husbandry 
practices certainly poses a zoonotic risk to the public, in consequence of raw milk 
consumption, close contact with animals and provision of assistance during parturition. 
Due to lack of diagnostic facilities and information on its occurrence, human brucel-
losis is most likely misdiagnosed for other febrile diseases prevailing in the areas and 
treated empirically. Summary: In conclusion, the present study suggests the need for 
investigating a feasible control intervention and raising public awareness on prevention 
methods of human exposure to brucellosis.
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Session 2: DRUG DISCOVERY AND ANTIMICROBIAL 
RESISTANCE 

Early qualitative risk assessment of community exposure to bats in 
parallel with the Ebola-Reston virus reservoir study in the Philippines

Jesshan Jao
 
Department of Health Philippines

Background: In November 2010, the Food & Agriculture Office-Philippines (FAO) 
and Philippine departments, held the second bat study in Subic, Zambales to support 
the evidence that fruit bats are reservoir of Ebola-Reston virus. The Department of 
Health (DOH) did risk assessment among the community exposed with fruit bats. 
Methods: Tala in Orani, Bataan 100 respondents were taken in every 10th household, 
an interviewer-assisted questionnaire was administered to identify demographics, and 
exposure. Focus group discussion (FGD) of senior and teenager residents to gather 
in-depth knowledge, attitude and practice (KAP) with bats, key informant interview 
(KII), records review and ocular survey were done. The WHO’s microbiological risk 
assessment framework was adapted; 1) identification of hazard (assumed to be carried 
by bats), and 2) exposure assessment, (qualitative). Other 2 components; 3) hazard 
characterization and 4) risk characterization were held in reserve since the pathogenic 
characteristics of Ebola-Reston virus have not been fully established. Results: Age 
range; 9 -77, median 43. Females (58%), majority reached high school (58%), some 
(18%) are farmers and (53%) resided in Tala for at least 11 years. Most houses 
were made of concrete (47%) or semi-concrete (40%). Respondents (95%) reported 
presence of orchards near their houses. Bat-sightings (87%), and meat consumption 
(93%) was common. Few (13%) eat bat-bitten fruits and bat-related injuries were 
scratches (6%). The 2 cases of bat attacks were associated as having bats as pets. 
Have seen (15%) bats nesting in trees and presence of other animals (85%) were 
noted. Use of PPE’s is not practiced however; most (77%) washed hands after contact 
with bats. No bat injuries have been documented in past 5 years. Bats are attracted to 
endemic tree- “Ana-I”, and feed on fruits thus perceived as pests. Bats were kept pets 
and simultaneously raised with other animals. Hunting declined due to ban. Intestinal 
organs are eaten raw; flesh is cooked attributable to beliefs of healing properties and 
nutritional value. “Bats are endangered, responsible for pollination, germination and 
restoration of forests as taught by teachers” were statements distinctive of the teenager 
FGD group. Summary: Consumption, contact during preparation, keeping bats and 
raised simultaneously with other animals may be factors in the cross-specie transmission 
leading to human infection. Limit viral adaptation to humans by setting guidelines that 
border wildlife, domestic animals interactions. Hunting ban and education in youth may 
alter behaviours and practices. Attempts to identify novel microorganisms in wildlife 
should be part of future zoonoses surveillance.
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Toxicity of crude plant extracts and antitumour drugs in the brine 
shrimp bioassay

Joseph Nguta, James Mbaria, Peter Gathumbi, Daniel Gakuya, Gitahi Kiama

University of Nairobi

Background: Malaria is a major public health problem mainly due to the development 
of resistance by the most lethal causative parasitic species, Plasmodium falciparum to 
the mainstay drugs like chloroquine. New drugs with unique structures and mechanism 
of action are urgently required to treat sensitive and drug-resistant strains of malaria. 
Historically, compounds containing novel structure from natural origin represent a ma-
jor source for the discovery and development of new drugs for malaria. The current 
study was conducted to evaluate the bioactivity of antimalarial plants commonly used 
by the Msambweni community, Kenyan, where malaria is endemic. The activity was 
then compared to that of antitumor drugs. Methods: A total of eighty crude extracts 
from 30 plant species distributed among 18 plant families and two antitumour drugs 
(cyclophosphamide and etoposide) were evaluated for their bioactivity against Artemia 
salina L. (Artemiidae). Activity was determined for both the organic (CHCL3/MeOH, 
1:1) and aqueous plant extracts against Artemia salina (Leach). Results: Of the eighty 
crude extracts tested, 23 (57.5%) of organic and 7 (17.5%) of aqueous extracts demon-
strated potent cytotoxic activity (LC50 =< 100 μg/ml). The antitumour drugs, cyclophos-
phamide and etoposide demonstrated strong bioactivity and had LC50 values of 95µg/
ml and 6µg/ml respectively, validating their use as antitumor agents. Summary: The 
observed results are interesting and lend support to the traditional use of these plants 
as antimalarial remedies. Based on the possible relationship between brine shrimp 
lethality and plant bioactivity, this work could serve for further pharmacological and 
phytochemical research.
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In vitro antibacterial activity of four Ethiopian medicinal plants against 
some bacteria of veterinary and public health importance

Tadesse Eguale 1, Gebremariam Tesfamariam 2, Alehegne Wubete 3

1 ALIPB, AAU Currently, research scholar at Ohio State University,
2 Jigjiga University, Faculty of Veterinary Medicine, Jigjiga, Ethiopia
3 National Animal Health Diagnostic and Investigation Center, Ministry of agriculture,

Background: Due to rapid development of resistance against most of antibacterial 
agents and high cost of the new generation antibacterial agents, lots of effortsare being 
made throughout the world to discover new antimicrobial agents from different sources. 
Medicinal plants are among various potential candidates for the discovery of new an-
tibacterial drugs. In the current study, in vitro antibacterial activity of hydro-alcoholic 
extracts of leaves of Buddleja polystachya and Cordia Africana, stem bark of Albizia 
gummifera and areal part of Thymus schimperi were screened.Methods: Six species 
of bacteria that cause various diseases in domestic animals namely, Escherichia coli, 
Pasteurella gallinarum, Manhaemia haemolytica, Salmonella gallinarum, Staphylococ-
cus aureus and Streptococcus dysagalactae were used for investigation of antibacte-
rial activity. Results: The mean result of three replications of agar well diffusion showed 
that, hydro-alcoholic extract of Albizia gummifera was active against all test organisms, 
were as B. polystachya and C. africana did not inhibit growth of all test organisms. 
The highest zone of inhibition was exhibited by A. gummifera against E.coli (23.5 mm), 
T. schimperi against S. dysagalactae (23 mm). T. schimperi was found highly active 
against Gram positive bacteria than gram negative bacteria. The results of broth di-
lution method shows that plant extracts exhibited minimum inhibititory concentration 
(MIC) which varied from 10 - 10,000 µg/ml. Extracts of B. polystachya and C. africana 
did not show MIC at 10,000 µg/ml concentration against all test organisms. Summary: 
The remarkable antibacterial activity of A. gummifera and T. schimperi observed in the 
current study suggests that there is a potential for discovery of novel broad spectrum 
antimicrobial agents from indigenous medicinal plants of Ethiopia. Therefore, further 
studies on isolation and identification of the lead compounds as well as in vivo safety 
and efficacy studies should be conducted.
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Formation of polycyclic aromatic hydrocarbons in traditionally smoked 
fish released for consumption in Abidjan, Cote D’Ivoire

Yolande Aké - Assi 1, Godi Henri Biego 2, Mathias Koffi 2, Patrice Kouamé 3, Bassirou 
Bonfoh 4, et al.

1 Laboratory of Ministry of Animal Production and Fishery Resources
2 Training and Research Unit of Bioscience, University of Cocody Abidjan
3 Training and Research Unit of Science and Food Technology, University of Abobo, Adjamé
4 Swiss Center of Science Research in Côte d’Ivoire, ILRI, SFFF

Background: Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous pollutants of 
the environment released through incomplete combustion processes of organic materi-
als. Benzo(a)Pyrene, PAH of reference, is potentially carcinogenic for humans. The 
compound can be obtained through pyrosynthesis during the smoking of foodstuffs 
like fish. This study assesses the risk factors (sites, technology, storage, preservation) 
which contribute to the formation of PAHs during the traditional smoking of fish in four 
major smoking centres, namely Port- Bouët, Boulay Island, Yopougon and Adjamé, 
located in Abidjan, Côte d’Ivoire, and selected through a literature search. Methods: 
Visits to production sites, interviews with producers, sellers and consumers of smoked 
fish allowed collecting data and analyze them with EpiData and Excel. During visits, 
high-risk practices were observed such as the use of resinous wood (branches of rub-
ber trees) and high cooking temperatures. Results: The results of surveys reveal that 
only 10% of respondents knew about the risks related to PAHs released during tradi-
tional smoking, which shows a lack of awareness about PAHs from people working in 
the production chain of smoked fish. More than 71% of smoked fat fish tested were 
contaminated by PAHs. The risk of PAH increases as the fat content of the fish in-
creases (0.007 versus 0.003). The main risk factors identified as associated with the 
presence of PAHs in traditionally smoked fish were the intensity of the flame, the type 
of wood and the type of fish used for smoking. Summary: The analysis of traditional 
fish smoking processes allows the definition of indicators for developing quality control 
measures during the process of fish smoking and risk reduction measures of the forma-
tion of PAHs in smoked fish.
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Assessing the rising cases of methicillin-resistant Staphylococcus 
aureus: hospital and community-associated cases

Chinedu Oraka
 
Build Africa Research Capacity (Build AfReCa!), Nnamdi Azikiwe University Teaching Hospital

Background: Methicillin-resistant Staphylococcus aureus (MRSA) has since become 
a major cause of illness and death in our healthcare setting. Risk factors for HA-
MRSA include hospitalization, older age, invasive devices, and residence in long-term 
care facility, including exposure to antimicrobial agents. HA-MRSA isolates are often 
resistant to several antimicrobial drug classes in addition to beta-lactams. The CA-
MRSA infections usually affects young, healthy persons and associated with sharing 
towels or athletic equipment, participating in contact sports, living in unsanitary and 
crowded areas, using illegal intravenous drugs. Methods: Directions were given out 
for clinical microbiology laboratories to submit invasive isolates of MRSA to our unit, 
where we perform antimicrobial drug susceptibility tests on all isolates and characterize 
all isolates that were resistant to <3 non-beta-lactam antimicrobial drug classes. Most 
isolates were obtained from blood cultures. Results: The full model for predicting 
invasive infection with CA-MRSA compared with HA-MRSA included age, seasonality, 
and hospital exposure, plus specimen type. The only significant predictors of CA-MRSA 
infection compared with HA-MRSA were age <69 years, which was associated with 
increased risk ([OR] 5.1, 95% [CI] 2.06-12.64), and hospital exposure (OR 0.07, 95% CI 
0.01-0.51), which was associated with decreased risk. Most patients were hospitalized 
for their infections and the proportion of patients admitted to intensive care units did not 
vary by strain. Patients infected by MRSA were younger than those infected by other 
strains. The number of invasive MRSA infections reported and the number of invasive 
infections caused by CA-MRSA is on the increase. Summary: The increase of CA-
MRSA poses a unique public health threat. It is now clear that CA-MRSA no longer 
causes only SSTIs but now causes an increased proportion of invasive infections in a 
rural state.
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Assessment of ten years experience of Directly Observed Treatment 
Shortcourse (DOTs) for treatment of tuberculosis in Addis Ababa, 
Ethiopia

Desalegn Woldeyohannes Kifle , et al.
 
University of Gondar, College of Medicine and Health Sciences

Background: Tuberculosis (TB) is still the leading cause of death worldwide accounting 
for 2.5% of the global burden of disease and 25% of all avoidable deaths in developing 
countries. Objectives: To evaluate the impact of the Directly Observed Treatment-Short 
course programme in Addis Ababa, Ethiopia from 1998 -2007. Methods: Institutional-
based retrospective study was employed. Results: Between the years (1998-2007) 
133,340 patients with all form of TB were registered. Results: Of these, 40,929 (31%) 
were Pulmonary TB positive, 48,491 (36%) were Pulmonary TB negative, and 43,920 
(33%) were Extra Pulmonary TB. The trend of case detection rate for new smear 
positive pulmonary TB cases has increased from 73% in 1998 to its peak 113% in 
2000 and then it decreased to 68% in 2007. The treatment success rate has value with 
an average and standard deviation of 80 % and 3.2, respectively from 1999 to 2007. 
Summary: It is possible to achieve the recommended WHO target as can be seen 
how closely these targets were approached in the city in 2007. However, this requires 
seeking alternative case finding mechanisms.
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Investigation of the antimicrobial activities of three medicinal plants on 
the genus Shigella and Salmonella causing diarrhoea in children

Girma Samson 1, Abera Woldetasdik 2, Asfaw Hagos 3, Sileshi Leulseged 4, Surafel 
Fentaw 3, et al.
 
1 Ethiopian Health and Nutrition Research Institute, Food and Drinking water Microbiology Laboratory
2 Kigali Institute of Science & Technology
3 Ethiopian Health and Nutrition Research Institute
4 Columbia University’s Mailman School of Public Health

Background: The major objective to evaluate the antibacterial activity of 3 medicinal 
plants (Gardinea lutea, Olea europaea, Myrica salisfolia) against clinical isolates 
of Shigella and Salmonella and a control strain E. coli and compare it with modern 
antibiotics. Methods: The study subjects were both male and female patients in the 
range of age between 0-14 yrs, visiting the hospital because of having infectious 
diarrhoea. The (MIC) of the three medicinal plants extracts including their semi purified 
fractions, and modern antibiotics were determined, using the standard agar dilution 
method. Results: The two plants (G. lutea and M. salicfolia) have shown relatively 
better MIC value, particularly against the clinical isolates of Shigella and Salmonella 
species. The range of MIC, where antishigella activity was recorded for both the crude 
and butanol fraction of G. lutea was between 2000μg/ml and 250μg/ml and the range 
of MIC for both the crude and fractionated extracts M. salisfolia is greater than or equal 
1000μg/ml for both clinical isolates of Shigella and Salmonella. As compared to the 
result of modern antibiotics, it can be suggested that, the plant extracts have shown 
weak activity with low MIC values. Among the antibiotics, tetracycline, has shown MIC 
value of >200 μg/ml, for both Salmonella and Shigella. While chloramphinicol has shown 
MIC value of <600μg/ml for Salmonella isolates and >150μg/ml for Shigella isolates. 
The least MIC value was obtained for norfloxacin with MIC value of > 0.43μg/ml with 
100% growth inhibition for Shigella and Salmonella. Summary: Further investigations 
could be performed aiming to improve the antimicrobial activity of the semi purified 
butanol fractionates of G. lutea and M. salisfolia.
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Isolation and identification of Staphylococcus aureus from bovine 
mastitic milk and their drug resistance patterns in Bahir Dar, Ethiopia

Hirut Dessie, Seid Oumer
 
University of Gondar Faculity of Veterinary Medicine 

Background: A cross-sectional study was carried out from October 2010-April 2011 to 
estimate the prevalence of bovine mastitis caused by Staphylococcus aureus, to assess 
the associated risk factors and to determine the antimicrobial resistance pattern of 
Staphylococcus aureus on the isolates in Bahir Dar, West Gojjam, Ethiopia. Methods: A 
total of 313 lactating local (fogera) and cross breed cows were tested for mastitis using 
California Mastitis Test (CMT) as a screening test. Results: One hundred eighty four 
cows (58.8%) had mastitis, of which 7 (2.2%) clinical and 177 (56%) showed subclinical 
mastitis respectively. Of 1252 quarters examined 30(2.4%) were blind teat and 347 
(28.4%) showed evidence of infection of subclinical mastitis. A total of 184 (7 from clinical 
and 177 subclinical cases) samples were cultured for isolation of S. aureus of which 55 
resulted in growth of the bacterium (1 from clinical and 54 from subclinical cases). The 
occurrence of mastitis varied significantly (p<0.05) between cross breeds 142 (68.3%) 
and local Fogera 42 (39.9%) (x2=24.536, df=1, p=0.000), and at different lactation 
stages (x2=9.800, df=2, p=0.007). Thus, bovine mastitis was more likely to occur in cows 
of cross breeds and at a lactation stage of above 6 month. The results of antimicrobial 
susceptibility test revealed that S. aureus was highly resistance to Ampicilline (100%), 
Penicillin (100%) followed by Chloramphenicol (59.1%), and streptomycin (45.5%). 
In contrast, isolates were susceptible to Trimethoprime sulphamethoxazole (100%), 
followed by Gentamycine (96.6%), Trimethoprime (90.9%), Kanamycine (84.1%) 
Erythromycin (77.3%), Clindamycine (75%), and Methicilin (70.5%). Summary: The 
present finding indicates that these isolates exhibited the highest degree of resistance 
to Ampicilline, Penicillin, Chloramphenicol, and streptomycine of among the tested 
antimicrobial agents in comparison to previous study reports. Hence, resistance follow-
up, appropriate selection and use of antibiotic is recommended in the treatment of 
mastitis.
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Background: This study aimed to investigate the etiology of goat udder infections 
and to characterize the antimicrobial resistance of the mastitis pathogens in Cariri, a 
semiarid region of Paraiba State, Northeastern Brazil. Methods: Individual half udder 
milk samples (n=579) were taken from 290 animals distributed in 31 small-scale farms 
in parallel to strip-cup test for clinical mastitis detection and California Mastitis Test 
(CMT) for subclinical mastitis diagnostic. Milk samples were evaluated by conventional 
microbiology using 5% sheep blood and MacConkey agars. Cultured bacteria were 
tested for catalase, Gram stain and coagulase. Biochemical tests were used to species 
identification. The isolates were tested for antimicrobial resistance by Kirby-Bauer disk 
diffusion method using following antimicrobials: ampicillin (Amp-10μg), cephalexin 
(Cfe-30 mg), cephalothin (Cfl-30μg), ceftiofur (Cfur-30 mg), cefotaxime (Ctx-30 mg), 
chloramphenicol (Clo-30 mg), gentamicin (Gen-10 mg), neomycin (Neo-30 mg), 
norfloxacin (Nor-10 g), oxacillin (Oxa-1 g), tetracycline (Tet-30 mg), bacitracin (Bac-
0.04 IU), penicillin (Pen-10 mg), polymyxin (Pol-300 IU), kanamycin (Kan-30 mg) and 
vancomycin (Van-30 mg). Minimum inhibitory concentration (MIC) of selected isolates 
(n=24) based on Kirby-Bauer test was performed by microdilution test using a semi-
automated system. Results: Only 2 animals (0.7%) had clinical mastitis detected by 
strip-cup test. Considering the microbiological isolating as the gold standard for mastitis 
diagnosis, 56 (10%) half udders and 43 (15%) lactating goats were considered positive 
for subclinical mastitis. Out of the half udders, 98 (17%) were considered positive by 
CMT test. Somatic cells count (SCC) ranged from 7.0 x 103 to 1.0 x 107 cells/mL, with 
a mean value of 1.4 x 106 cells/mL. Poor agreement indexes were observed between 
microbiological diagnosis and CCS or CMT. Staphylococcus spp. were the most 
important causing agent and were isolated from 53 (95%) out of 56 half udders with 
mastitis samples. One sample (1.8%) was positive for Streptococcus spp. and another 
one (1.8%) for Corynebacterium spp. Amongst staphylococci organisms, coagulase 
negative Staphylococcus (CoNS) were the most frequent pathogen associated with 
caprine mastitis in the investigated region, including following species: 12 (31.6%) S. 
epidermidis, 4 (10.5%), S. schleiferi, 4 (10.5%) S. intermedius, 3 (7.9%) S. aureus, 
3 (7.9%) S. haemolyticus, 3 (7.9%) S. xylosus, 2 (5.3%) S. hyicus, 2 (5.3%) S. 
lugdunensis, 2 (5.3%) S. simulans, 1 (2.6%) S. cohnii and 1 (2.6%) S. sciuri. The 
most frequent resistance rates were observed for oxacillin (83%), bacitracin (74%), 
penicillin (65%), ampicillin (65%), polymixin (42%), cefotaxime (42%) and tetracycline 
(31%). Pan susceptibility was not observed among the isolates. The most common 
phenotypes were AmpCtxOxaBacPol (14.5%), AmpCtxOxaBacPenPol (6.3%) , 
AmpCtxOxaTetPenPol (6.3%), AmpCtxTetPenPol (6.3%), AmpOxaBacPen (6.3%), 
AmpCtxOxaTetBacPenPol (4.2%). The microdilution indicated that one S. epidermidis 
and two S.schleiferi were vancomycin resistant (MIC>16 ug/ml). Maximal MIC values 
for beta-lactams were observed in some isolates, encouraging investigations about 
beta-lactamase production in those isolates. Summary: In conclusion, goat mastitis in 
the investigated region is caused mainly by CoNS, especially S. epidermidis, showing 
high antimicrobial resistance rates. Public health implications of CoNS causing mastitis 
in goat should be further investigated.
Acknowledgements: CNPq for financial support.
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Background: The study was conducted from July 2009 to Feb, 2010 on 112 patients 
with wounds who were available at medical and surgical ward of Jimma University 
Hospital to assess the antibiotic sensitivity profile of P. aeruginosa isolated from wound. 
Methods: The isolated bacteria were inoculated on blood agar plates and incubated 
at 370c for 18 to 24 hours. For those that show primary growth; gram staining and 
specific biochemical tests were used to identify the P. aeruginosa. The sensitivity of 
the isolates to 13 commonly used antibiotics was determined by modified Kirby-Bauer 
antibiotic sensitivity testing method. Results: Among the total wound swab samples 
collected 36 (32.1%) shown growth of P. aeruginosa and the prevalence in the in patient 
ward was 28 (25%) and for outpatient 8 (7.1%). It is found that there was significant 
variation in the prevalence between in patient and out patient (P<0.05). The study 
found that P. aeruginosa isolated in the study period was highly resistant for Penicillin 
G. (100%), Cephalotin (82%), Ampiciline (89%), Cloxacillin (85.7%), Methicillin (75%), 
Oxacillin (57.1%) and Chloramphenicol (78.5%). The isolates showed low resistance to 
Gentamycin (7.1%), Ciprofloxacin 1 (3.57) and Vancomycin 1 (3.57). The result of this 
study showed that Pseudomonas aeruginosa infections were least likely to be treated 
by Penicilins, Penicilinase resistant penicilins, Cephalosporins and Chloramphinicol. 
Summary: Since a high resistance is observed for most of the tested antibiotics, special 
care should be given while prescribing those few antibiotics (such as Ciprofloxacin, 
Gentamycin and Vancomycn) for mild cases that can be treated by other antimicrobials.
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Evaluation of antibiotic sensitivity test among salmonella species 
isolated from food, poultry, poultry products and clinical samples.

Abbas Mohammed
 
Khartoum, Sudan

Background: This study aimed to examine the level of Salmonella species 
contaminating food, poultry, poultry products and clinical samples and to determine 
their antibiotic resistance characteristics. Methods: A total of 733 samples were 
collected and examined for the presence of Salmonella species. Isolates were tested 
for antimicrobial sensitivity using Amykacin (AM), Augmentin (AU), Cephotaxime 
(CX), Ciprofloxacin (CP), Cefuroxime (CO), Cefoperazone (CF), Ceftazidime (CT), 
Gentamicin (G), Lomefloxacin (LO), Netilmicin (NT), Ofloxacin (OF) and Pefloxacin 
(PF). Results: Salmonellae was isolated from 36 (4.9%) samples, including food (2.9%), 
poultry and poultry products (2.5%) and clinical samples (10.5%). The percentage of 
isolates showing sensitivity to the tested antibiotics were 91.7% for isolates from food, 
83.3% for isolates from poultry and poultry product, and 83.3% for isolates from clinical 
samples.
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Background: The aim of this study was to assess the antimicrobial resistance patterns 
of coagulase positive Staphylococcus (CoPS) and coagulase negative Staphylococcus 
(CoNS), and to investigate the occurrence of MRSA in the environment of dairy 
herds. Samples (n=147) of raw milk, water used in the pre- and post-milking hygienic 
practices, surface of collecting bucket, bulk bucket, rope used to tie cow´s legs during 
milking, corral gates, and swabs from the milker´s hands were taken from 21 dairy 
herds semi-extensive dairy production systems in a semiarid region of Paraiba State, 
Northeastern Brazil. Methods: After conventional isolating procedures using Baird-
Parker and mannitol salt agars, isolates were evaluated for Gram staining, catalase 
and coagulase in tubes. Antimicrobial resistance patterns were determined by Kirby-
Bauer disk diffusion method using 12 antimicrobials: amoxicillin-clavulanic acid 
(10 μg), ampicillin (10 μg), gentamicin (10μg), tetracycline (30 μg), oxacillin (1 μg), 
erythromycin (15 μg), streptomycin (300 μg), sulfamethoxazole (5μg), ceftriaxone (10 
μg), ciprofloxacin (5μg, vancomycin (30 μg)e penicillin (10 U).Staphylococcus aureus 
ATCC 25923 and Escherichia coli ATCC25922 were used as controls. Coagulase 
positive isolates were tested by duplex-PCR targeting nucand mecA genes for 
Staphylococcus aureusspecies and for true methicillin resistance confirmations, 
respectively. DNA was extracted using a spin-column commercial kit and master mix 
was performed in a final volume of 25 containing dNTPs (300uM), Mgcl2 (2.5mM), 0.5 U 
Taq DNA polymerase, 1 µL of each primer (mecAF TCCAGATTACAACTTCACCAGG; 
mecAR; CCACTTCATATCTTGTAAC; nucF ATGAAGTCAAATAAATCGCand nucR 
TTTGGTGAAAAATACTTCT) and1 µL of DNA template. After DNA amplification, 
products were electrophoresed in agarose gel and fragments of 162bp and 267bp 
were considered positive for mecA and nuc, respectively. Results: Coagulase 
positive Staphylococcus were isolated from milk (38.1%), milkers’ hands (14.3%), bulk 
bucket(4.8%), gate (4, 8%) and rope (9.5%). No CoPS were isolated from water and 
collecting bucket, while CoNS were isolated from all types of samples at the following 
rates: milk (14.3%), water (23.8%), milker´s hand (52.4 %), bulk bucket(9.5%), gate 
(33.3%), collecting bucket(38.1%) and rope (38.1%). Isolates were most resistant to 
penicillin (54% CoPS and 30% CoNS), streptomycin (36% CoPS and 10% CoNS) and 
tetracycline (18% CoPS and 17% CoNS). High resistance to oxacillin was observed 
but only in CoNS (34%). Pan-susceptibility was observed for amoxicillin-clavulanic acid 
and ciprofloxacin only. Out of 18 confirmed S. aureus species, 2 harboredmecA gene 
while 12 out of 43 CoNS isolates (28%) harbored mecA. The two confirmed MRSA 
isolates were recovered from milker´s hand and milk, suggesting that manual milking 
could play a role in the contamination of milk by MRSA. Summary: In conclusion, 
the ubiquitous presence of staphylococci on semi-extensive dairy herd environment 
and the high frequency of mecA gene in CoNS is of special interest considering these 
organisms could be important reservoirs of the gene to pathogenic bacteria.
Acknowledgements: CNPq for financial support.
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Background: It is known that the emergence of antimicrobial resistance in 
bacteria is a growing concern as many drugs become less effective against human 
pathogens. However, there is still a lack of knowledge about the possible routes by 
which antimicrobial resistance can arise in bacteria infecting humans, including the 
implications of ingesting antimicrobial resistant bacteria on foods. The aim of this study 
was to evaluate antimicrobial susceptibility of staphylococci organisms in ¨coalho¨ 
cheese, a regional fresh cheese typically produced in Northeastern Brazil. Methods: 
Cheese sampes (n=23) were collected from seven cheese factories located in Ceará, 
Rio Grande do Norte and Paraiba States. After conventional staphylococci isolating 
procedures using Baird-Parker agar, bacteria were tested for Gram, catalase and 
coagulase in tubes. Fourty-three staphylococci isolates were investigated. Among 
them, 11 coagulase positive Staphylococcus (CoPS) and 32 coagulase negative 
Staphylococcus (CoNS) were analyzed for antimicrobial resistance by means of 
the Kirby-Bauer using the following antimicrobials: amikacin (An, 30µg), ampicillin 
(Am, 10 µg), ceftazidime (Caz, 30µg), cephalotin (Cf, 30 µg), clindamycin (Cd, 2 
µg), chloranphenicol (C, 30 µg), ciprofloxacin (Cp, 15 µg), erythromycin (E, 15 µg), 
gentamicin (Gm, 10µg), norfloxacin (Nxn, 10 µg), oxacillin (Ox, 1µg), penicillin (P, 10 
UI), sulfazotrin (Sut, 25 µg), tetracycline (Te, 30 µg), and vancomycin (Va, 30µg). S. 
aureusATCC (25923) was used as positive control. Results: Pan-susceptibility was 
not observed in the isolates for the drugs tested in the present study. Staphylococci 
were most resistant to penicillin (79.1%), oxacillin (69.8%), ampicillin (76.7%) and 
amikacin (55.8%). sulfazotrin (93%), chloranfenicol penicillin (76%), ampicillin (68%), 
oxacillin (68%), and amikacin (52%). Multidrug resistance was observed in 31 isolates 
(72.1%) and simultaneous resistance to penicillin and oxacillin was observed in 67.4% 
of the isolates. Summary: In conclusion, the fresh cheese investigated in the present 
study might represent a vehicle of antimicrobial resistant staphylococci to the human 
gastrointestinal tract of consumers. Further investigations to clarify the potential transfer 
of antimicrobial resistance to the flora of the human gut from resistant staphylococci on 
cheese and dairy products are needed.
Acknowledgements: CNPq for financial support.
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Background: In southern Brazil, there are a large number of small-scale agricultural 
enterprises that are based on livestock production. Milk sales provide the most 
reliable and regular income source for many of these households, and thus are vital 
to overall livelihoods. Mastitis causes direct economic losses to these farmers by 
reducing the milk yields and increasing the culling rate. The key to mastitis control 
is good cattle management, particularly steps to reduce exposure to pathogens and 
also the planned use of antibiotic therapy. Because small farms often lack veterinary 
assistance, subclinical mastitis is not detected, dry period treatment is not performed, 
and antibiotics are used without any supervision. These facts can lead to the selection 
of antimicrobial resistant strains, especially in common udder pathogens such as 
Staphylococcus aureus. Thus, the aim of this longitudinal study was to evaluate the 
antimicrobial resistance profile of S. aureus isolated from cows’ udders in small dairy 
farms. Methods: Twenty one farms located in Rio Grande do Sul, Brazil, were visited 
four times (every six months), and milk samples were taken from each quarter of all 
lactating cows. A total of 1,027 samples were aseptically collected and submitted to 
bacteriological analysis, following the National Mastitis Council’s guidelines. S. aureus 
isolates were submitted to antimicrobial susceptibility testing by the agar diffusion test 
performed according to the Clinical and Laboratory Standards Institute. Results: In 
the first sampling round, 77.4% (195/252) of the milk samples were positive in the 
bacteriological testing, followed by 64% (171/267), 54.8% (148/270) and 56.2% 
(139/247) positive samples in the second, third and fourth visits. S. aureus was found 
in 17%, 22%, 22% and 18% out of the positive milk samples, respectively, in the first, 
second, third and fourth samplings. S.aureus was isolated in all performed samplings 
in five farms, and in three and two sampling rounds in three and six farms, respectively. 
The highest frequency of resistance was found against penicillin (27/136; 19.8%), 
followed by ampicillin (16.1%), erythromycin (13.9%), clindamycin (11.7%) and oxacillin 
(10.3%). Among the 111 strains isolated from farms with two or more S.aureus-positive 
sampling rounds, 14 resistance profiles were found. The most frequent multi-resistance 
profiles were Ampicilin-Cefalotin-Clindamycin-Erythromycin-Gentamicin-Oxacillin-
Penicillin-Sulfonamide-Tetracycline (3 strains) and Penicillin-Ampicillin-Enrofloxacin-
Erythromycin (3 strains). Summary: In conclusion, S. aureus strains persisted over 
time in small dairy farms in southern Brazil, and displayed a high diversity of resistance 
profiles, including multi-resistance patterns that had up to nine markers. 
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Background: Drug sensitivity of clinically antimony-unresponsive Leishmania donovani 
isolates from Eastern Sudan was evaluated in an in vitro culture system against 
sodium stibogluconate (Pentostam) and Amphotericin B. Methods: Eight isolates, six 
from antimony-resistant and two from clinically responsive patients were included in 
the study. Parasites were tested as promastigotes and four of them were selected 
to be tested as amastigotes using a murine macrophage-like cell line. Results: The 
conventional promastigotes and amastigotes-screening assays did not correlate with 
the clinical picture of patients. In vivo unresponsiveness does not necessarily mean 
primary parasite resistance. Amphotericin B could be a suitable second line drug in 
patients unresponsive to pentostam and without concomitant diseases, if close hospital 
monitoring is available. Promastigotes sensitivity testing concentrations are virtually 
incomparable with the in vivo clinically curable doses and the amastigotes/macrophage 
test concentrations.
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Background: Surveillance of the prevalence of zonootic bacteria and resistant com-
mensals in food animals is necessary to control the spread of the pathogens and re-
sistant commensal bacteria to humans through contaminated animal food products 
and to the environment via their faecal material. This study was designed to see the 
prevalence of antibiotic resistance in enterococci from poultry and cattle; to asses the 
prevalence of E.coli O157H7 from cattle, and that of Salmonella from cattle and poultry. 
Methods: Two hundred eighty cloacal swabs collected from poultry were examined 
for the presence of Salmonella and enterococci and the isolates were tested for their 
resistance to an array of 8 and 11 different antibiotics, respectively. Similarly, 450 fresh 
faecal samples collected from cattle were examined for the presence of E. coli O157 
H7, Salmonella and enterococci. The Salmonella and enterococci isolates from cattle 
were tested for their resistance to an array of 8 and 9 different antibiotics, respectively. 
Results: Entercoccus faecium was the most dominant species in both poultry and 
cattle (49.6% and 34/64), followed by Enterococcus durans (26.9% and 21/64). The 
prevalence of Salmonella in poultry and cattle was 15.4% and 1.8%, respectively. None 
of the cattle faecal samples was positive for Escherichia coli O157:H7. Resistance 
to the antibiotics tested was seen in all species from poultry. All E. faecalis isolates 
showed susceptibility to amikacin. There was no significant difference among farms 
and species in their percentage of resistant isolates to the different antibiotics, except 
difference among farms in percentage mean resistant isolate for penicillin G and van-
comycin (at α=0.05). Vancomycin resistance was observed in 44% of enterococcal 
isolates from poultry in the four farms and in 17% isolated from cattle. Multiple drug 
resistance (MDR) was observed in 78.2% and 90.6% enterocccal isolates from poultry 
and cattle, respectively. Entercoccal isolates from cattle showed resistance with vary-
ing percentage to all antibiotics tested, except amikacin. From the Salmonella isolates 
16 from poultry and 1 from cattle showed MDR. Summary: The presence of MDR 
isolates in the commensal and pathogenic microbes is a serious public health concern. 
The government and concerned bodies should focus and work more in the area.
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Session 3: RESPIRATORY DISEASES AND GLOBAL IMPACT 

Plenary: The impact of tuberculosis and other respiratory tract 
infections at the human-animal interface

Larry Schlesinger

Department of Microbial Infection and Immunity, Center for Microbial Interface Biology and Public Health 
Preparedness for Infectious Diseases, The Ohio State University

Respiratory diseases and tuberculosis in particular continue as modern day scourges 
of mankind. A number of factors involving the microbe, host and environment contribute 
to the persistence, emergence and re-emergence of infectious diseases. The 2009 
influenza A (H1N1) pandemic serves as a stark reminder of the inherently unpredict-
able nature of respiratory pathogens and the importance of animals in the ecology 
and formation of new viral strains. In this regard, few infectious diseases are entirely 
human-specific; most human pathogens also circulate in animals or else originated in 
nonhuman hosts. For one particular pathogen, Mycobacterium tuberculosis, which is 
a human-specific pathogen as we know it, the ongoing pandemic is particularly wor-
risome. It has been worsened by a growing rate of highly resistant bacterial strains 
worldwide and infections in severely immunocompromised hosts such as those with 
HIV infection. In addition, there are ongoing challenges related to early and accessible 
diagnostics, therapeutic management, lack of effective biomarkers for therapy, and 
lack of a universally effective vaccine. Despite the thought that tuberculosis is uniquely 
human-adapted, there are a number of interfaces with animals both clinically and re-
lated to research. In this presentation, I will provide a broad overview of our continued 
challenges related to respiratory infections and then focus on tuberculosis including 
a summary of our current understanding of both microbial and host factors involved 
in the pathogenesis of human tuberculosis, our continued challenges related to the 
relationships among humans, animals and pathogenic mycobacteria in infection and 
the importance and challenges associated with animals in infectious disease research 
using tuberculosis as the example.
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Background: Tuberculosis (TB) infections caused by microorganisms of the genus 
Mycobacterium, including human TB (M. tuberculosis) and bovine TB (M. bovis), are 
common in humans and animals in Tanzania. Bovine tuberculosis is a disease of con-
servation concern for wildlife, as well as an emerging zoonotic disease affecting peo-
ple. People are at increased risk when contacting infected animals in areas where the 
prevalence of zoonotic mycobacteria in wildlife and domestic animal species are high, 
especially in areas where HIV infection is common. The control of bovine tuberculosis 
and non-TB complex mycobacteria in cattle in developing countries is important but 
difficult due to the potential for transmission between domestic animals and wildlife 
reservoirs. This study was conducted to compare Mycobacterium tuberculosis complex 
isolates from slaughtered cattle and free-ranging wildlife in central and south-west-
ern Tanzania. Methods: Between March 2005 and April 2007, lymph node samples 
were collected from a total of 89 cattle in central Tanzania, with gross lesions consis-
tent with tuberculosis at slaughter. Tissues were also collected from 67 wild animals 
from the Ruaha ecosystem, representing 23 species inhabiting areas in and adjacent 
to Ruaha National Park, between November 2006 and August 2008. Samples were 
identified as being positive for TB or non TB-complex mycobacteria using Polymerase 
Chain Reaction (PCR) on cultured specimens. Additionally, spoligotyping analyses 
were performed to compare patterns for M. bovis isolates among livestock and wildlife. 
Results: Seventy two (81%) cattle tissue samples yielded mycobacteria growth. Four-
teen (19%) were identified as M.bovis through spoligotyping. The remaining fifty two 
were classified as non-TB complex mycobacteria. Tuberculosis-complex mycobacteria 
were isolated from twelve (18%) of the wild animals sampled. Non TB-complex myco-
bacteria were isolated from another nine (13%) wildlife samples. The isolates for M. 
bovis strains from infected wildlife shared a similar molecular pattern with sampled 
livestock, supporting the hypothesis that disease transmission between livestock and 
wildlife has occurred. Summary: These findings support the need for collaboration be-
tween veterinary and medical professionals, to control M. bovis infection in susceptible 
human and animal populations.
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Background: Influenza type A viruses infect a wide range of avian and mammalian 
species. The viruses are host-specific however they may reassort in an intermediate 
host to create novel variants of pandemic potential. In March/April 2009 a novel 
A(H1N1) triple reassortant strain of influenza virus emerged in central and northern 
America. In Ethiopia the index case of influenza A(H1N1)pdm2009 infection was 
detected in Addis Ababa in June 2009. Methods: From November 2008 to June 2011 
we screened patientsof all ages fulfilling the standard case definition for influenza-
like illness or severe acute respiratory infection at designated sites in Addis Ababa 
which form part of the national influenza sentinel surveillance system. Beginning in 
June 2009 we also screened patients presenting to additional health facilities in the 
city who fulfilled the standard case definition for new influenza A(H1N1) infection. 
We also included patients from sites in the regions reporting unusual outbreaks of 
respiratory illness. After obtaining throat swabs from each patient, viral RNA was 
extracted and subjected to realtime PCR amplification with parameters set for influenza 
testing, according to a set CDC protocol. A total of 634 patients provided specimens 
for laboratory analysis. Results: Eighty-two (12.9%) specimens were influenza-
positive and 52 (63.4%) were pandemic viruses. The ages of patients with laboratory-
confirmed A(H1N1)pdm2009 ranged from 2-65 years, with a median age of 22years. 
The majority were from Addis Ababa (n=31), followed by Oromia (n=13) and Amhara 
(n=8) regions respectively. Most were unvaccinated against influenza. In June 2009 
most infections were associated with recent travel to destinations outside of Ethiopia 
where the virus was present. However by late 2009 we detected local transmission of 
the virus. No case was detected from the routine surveillance until early in 2010 but by 
the end of 2010, influenza A(H1N1)pdm2009 viruses were overwhelmingly dominant. 
Most were detected from sites outside the routine influenza sentinel surveillance 
network. Influenza A(H1N1)pdm2009 was virtually absent during the first half of 2011 
but seasonal influenza viruses continue to be detected at low frequencies. Ethiopian 
influenza A(H1N1)pdm2009 viruses belonged to the A/California/07/2009-like (H1N1) 
lineage and were sensitive to Oseltamivir.The index case of influenza A(H1N1)
pdm2009 in Ethiopia was detected shortly after WHO declared the onset of a full-blown 
influenza pandemic. We observed a lower than anticipated number of confirmed cases. 
This is likely an indication of our surveillance quality. We credit finding comparatively 
more cases in Addis Ababa to the fact that there was better surveillance capacity than 
in the regions rather than to any true effect. Also, influenza A(H1N1)pdm2009 was 
not detected through the routine influenza surveillance system until early in 2010. 
Maturation of the surveillance has led to increased detection of pandemic influenza 
viruses from routine sentinel surveillance sites. Summary: It is likely that our findings 
underestimate the true magnitude of pandemic influenza in Ethiopia, principally due to 
weak influenza surveillance capacity especially in the regions. Sustained efforts are 
required to address this deficiency, enabling Ethiopia to build capacity at all levels for 
promptly detecting novel public health threats. 
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Social representation and perception of the quality of animal source 
food in Cinzana, Mali

Bognan Valentin Kone 1, Gilbert Fokou 2, Kohei Makita 3, Delia Grace 4, Yao Gnabely 5, 
et al.

1 Centre Suisse de Recherches scientifiques en Côte d’Ivoire, Abidjan Côte d’Ivoire / UFR Science de      
   l’Homme et de la Société, Université de Cocody, Abidjan, Côte d’Ivoire
2 Centre Suisse de Recherches scientifiques en Côte d’Ivoire, Abidjan, Côte d’Ivoire
3 International Livestock Research Institue, Nairobi, Kenya / Rakuno Gakuen University, Japan
4 International Livestock Research Institue, Nairobi, Kenya
5 UFR Science de l’Homme et de la Société, Université de Cocody, Abidjan, Côte d’Ivoire

Background: In semi-arid areas of West Africa, livestock keeping is one of the main 
livelihood strategies of millions of rural populations. The rapid urban growth in Afri-
can cities is accompanied with an increase of the demand for meat, milk and related 
products, but production and assurance of food safety are difficult to be covered by 
states. In Mali, the government and development partners have initiated strategies to 
tackle this issue, by valorizing the local dairy sector and through milk quality improve-
ment. Despite these efforts, risks of food borne diseases are still registered among 
the population. Thus, food safety for dairy products needs to be addressed by other 
approaches such as sociological studies. In this perspective, a research has been con-
ducted in Cinzana, Mali on perception of actors and social representation of milk safety. 
Methods: This study encompassed 12 villages and involved actors from the informal 
dairy sectors (producers, processors, vendors, dairy plants, veterinarians and medical 
doctors). The study used basic tools for social science research (structured interviews, 
Focus Group Discussions and questionnaires). Questionnaires were administered at 
207 households to collect quantitative and qualitative data with regards to social rep-
resentations of quality and risk associated with the consumption of dairy products. 
The actors of food safety as well as population practices and determinants of their 
definition of quality were analyzed. Results: The results of the research revealed that 
the production and consumption of milk among rural people obey to the dichotomy of 
exogenous versus endogenous norms, production for local population versus produc-
tion for the dairy plant, milk for consumption versus milk for sale. This leads to vari-
ous patterns of consumption. Dairy products sold in Cinzana through the local dairy 
industry are systematically boiled. However, those consumed locally in villages are raw 
(93.1%), boiled (10.7%), and fermented milk locally called féné (8.9%). The high rate 
of consumption of raw milk is explained by the local conception of milk considered as 
sacred gift for its nourishing, protective and curative qualities. For local communities 
such as Peul and Djawambé, the best milk is raw and they believe that raw milk would 
never cause sickness. Boiling milk for consumption in their community is seen as the 
disruption of the social order. For consumers of the informal sector, the quality of the 
products is defined by the trust put on the producer. In Cinzana, the quality attributes for 
consumers are: trust (social relationships with the producer, traceability of the product) 
for 94.7% of people, while 17.4% determine the quality through the environment of the 
selling point, and 14% by the price of the product. Summary: Conclusively, the quality 
appears as a social construct based on perceptions and representations of actors. As 
the example of Cinzana shows, emphasis has been put until now only on the improve-
ment of the quality of products sold to the dairy industry. But the risk for local consumer 
in villages remains high, and actions should be taken to improve quality and livelihoods 
of populations of the informal sector.
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Bacillus cereus risk assessment in raw milk consumed in the informal 
dairy sector in Côte d’Ivoire

Bassa Antoine Yobouet 1, Sylvie Mireille Kouamé épouse Sina 1, Adjéhi Dadié 1, Kohei 
Makita 2, Bassirou Bonfoh 3, et al.

1. University of Abobo-Adjamé, Department of food science and technology / Laboratory of biotechnology and 
food microbiology, 02 BP 801 Abidjan 02, Côte d’Ivoire

2. International Livestock Research Institute (ILRI); Nairobi, P.O. Box 30709 Kenya
3. Centre Suisse de Recherches Scientifiques en Côte d’Ivoire, Department of Environment and Health, 01 

BP 1303 Abidjan 01

Background: Fifteen dairy farms from five zones of Abidjan, Côte d’Ivoire, were char-
acterized to assess the conditions of raw milk production and marketing, and detect 
whether Bacillus cereus presented a risk to the consumer. Methods: In total, 119 udder 
milk, 113 udder skin swabs, 22 hand swabs of farmers, 14 mixture milk of shepherd, 14 
utensils rinse water, 16 environment samples and water used to rinse material for milk-
ing in 5 farms were sampled. Three informal markets in these zones were visited and 
17 retailer pooled milk samples were collected and analyzed. The isolated strains were 
characterized and their virulence genes were detected by polymerase chain reaction 
(PCR). Milk quality was determined by comparing the average count of B. cereus to the 
limits of acceptability. To assess the impact of the consumption of raw milk, a consumer 
survey was conducted on 188 clients selected randomly at informal markets. Results: 
26.6% (32/119) of raw milk samples taken directly from the cow’s udders, 28.6% (4/14) 
mixture milk of shepherd and 41.2% (7/17) of retailer pooled milk were contaminated by 
B. cereus. Regarding limits of acceptability, 28.6% (2/7) of retailer pooled milk samples 
met the standards, 28.6% (2/7) presented a potential risk of disease and 42.8% (3/7) 
posed a real risk of foodborne poisoning. The sources of contamination of milk by B. 
cereus were, by decreasing order of importance, the udder (73/113), the water (3/5), 
the environment (9/16), the milk vendor containers (7/17), the hands of the milker (s) 
(9/22) and the utensils (4/14). All B.cereus strains (88 strains) isolated were virulent 
and harbored at least one of the virulence genes hblA, hblC, hblD, nheA, nheB, nheC, 
bceT and cytK-2. The most frequent virulence genes were hblD (79/88), cytK-2 (79/88), 
nheC (65/88) and hblC (60/88), all involved in the aetiology of diarrheal syndroms. 
Among milk consumer’s respondents, 12.8% (24/188) reported episodes of symptoms 
including diarrhea (19/37), fever (5/37), bloating stomach (4/37), vomiting (3/37) and 
nausea (1/37). Severe cases requiring a stay of one to three days in hospital were re-
ported by 12.5% (3/24) of those infected. Summary: The probability of consuming milk 
contaminated by B. cereus was 22.2%. The occurrence of foodborne diseases was 
significantly related (p < 0.05) to the consumption of unpasteurized milk (Relative Risk 
(RR): 2.6, 95% CI 1.07 - 6.22). Milk quality could be improved by the introduction of 
good hygiene practices such as water quality, utensil washing and milk pasteurization. 
Awareness of stakeholders in the informal dairy sector is also crucial to reduce the risk 
of infection for the consumer.
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Bacterial risk assessment in informally produced milk consumption in 
Côte d’Ivoire.

Sylvie Mireille Kouame-sina 1, Bassa Yobouet 1, Adjehi Dadie 2, Kohei Makita 3, Delia 
Grace 3, et al.

1 Centre Suisse de Recherches Scientifiques en Côte d’Ivoire
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3 International Livestock Research Institute ILRI

Background: The current paper reports on a risk assessment linked to the consump-
tion of milk from 15 traditional dairy farms in Abidjan. Methods: The producers and con-
sumers’ practices were examined through questionnaires and focus group discussion 
to characterize the dairy production systems, the farm management and risk factors 
related to milk handling in the chain. In total150 raw milk samples and 178 environ-
mental samples (cow’s udders, milker’s hands, containers, water and environment) 
were collected at each process from milking to the selling point. Results: In marketed 
milk, any of studied pathogens (E. coli, S. aureus, Enterococci) were found in 76.5% of 
samples. The prevalence of E. coli , S. aureus and Enterococci was 70.5% [90% IC : 
50,2 %– 84,4%], 17,6% [90% IC : 8% – 37,7%] and 58,8% [90% IC : 39,2% – 75,6%] 
in this milk respectively. The simulation of contamination frequency of marketed milk 
by this group of pathogens ranged from 56.1% to 88.3%. The fault-tree indicated that 
these pathogens are involved in milk contamination from infected cow, milker’s hands 
(7.2%), water (4.4%), environment (4.4%), milking utensils (13.2%) and cow’s udders 
(4.9%). The milk contamination varied significantly (p<0.05) between production sites 
due to the diversed and non-standardized management practices. The total volume of 
milk in the study site was estimated at 1050 liters / day and 679 liters (64.6%) of this 
milk could potentially be rejected, as the quality does not comply with the norms. The 
estimated potential loss is 673 Euros/day. It is a loss of 6.40 Euros/days/producer (min: 
2.6 €; max: 19.22 €). The probability for consumers to ingest contaminated raw milk 
was 33% and around 693 customers purchased such milk per day. Twenty eight per-
cent of people consumed milk daily with an average of 0.5 liter per person. Following 
the consumption of raw milk (no heating, no fermentation), 12.8% of consumers have 
been sick with relative risk of 2.81. The main symptoms reported by the consumers 
during epidemiological survey were diarrhea (7.4%), stomach cramps (2.1%), vomiting 
(0.5%) and fever (0.5%). Summary: Efforts for risk mitigation should focus on reduc-
ing the contamination by pasteurization and good hygiene practices in the production 
chain.
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Understanding non-completion of treatment for latent tuberculosis 
infection (LTBI) in Franklin County, Ohio among Ethiopian immigrants 
with human-animal exposure to TB in East Africa

Kyle Fluegge
 
Ohio State University

Background: This research paper is designed to develop a model of disease prevention 
months supplied among the East African population with latent tuberculosis infection 
(LTBI) in Columbus, Ohio and test it with empirical data collected in the United States 
and Ethiopia. The purpose is to identify whether East African immigrants with LTBI who 
do not successfully complete a disease prevention treatment regimen differ in various 
biomarkers from those who do complete treatment. Biomarkers, such as HbA1c and 
vitamin D levels, have been linked to re-activation of a latent infection. Methods: 
The theoretical model consists of two parts: (1) estimating individual susceptibility to 
TB (given community level exposure [zoonotic or anthroponotic] pathways) and (2) 
estimating individual disease progression once infection has occurred. If TB disease 
progression is less than LTBI infection susceptibility, then the person migrates (i.e., 
healthy migrant effect). A truncation problem happens since the actual number of 
disease prevention months supplied per patient is only observed if the person migrates. 
Therefore, we aim to estimate transition probabilities of infection and disease states 
given various exposures: M. bovis from wide consumption of unpasteurized milk 
from dairy cows and goats (Ethiopia has roughly 40 million cattle, the largest cattle 
population in Africa and the seventh in size in the world, resulting in approximately 80% 
of the labor-force working in agriculture), poorly heat-treated meat and close contact 
with infected animals as well as human-to-human transmission of HIV in districts in 
Northern Ethiopia, making susceptibility to both M. bovis and M. tuberculosis even 
greater. Summary: The goal is to determine two outcomes: (a) do East African 
immigrants who had greater exposure to TB (greater probability of going from states 
of susceptibility to infection to death) differ in their treatment regimen for LTBI in the 
U.S. compared to other immigrant and native groups and if so, why and (b) do East 
African immigrants present with biomarkers that are indicative of a greater likelihood of 
TB disease progression and are these biomarkers structurally different for those who 
self-select out of LTBI treatment?
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Bovine tuberculosis in Cameroon: current status in cattle and 
challenges for the future

Julius Awah-Ndukum 1, A Caleb Kudi 1, Graham Bradley 1, Soh Germanus Bah 2, 
Irene Ane-Ayangwe 3, et al.
 
1 School of Biomedical and Biological Sciences, University of Plymouth, UK
2 Institute of Agricultural research for Development, Wakwa- Ngaoundere, Cameroon
3 Department of Biochemistry and Microbiology, University of Buea, Cameroon

Background: Bovine tuberculosis (TB) is well established in cattle but neglected in 
Cameroon where many communities depend on their livestock for livelihood; and the 
incidence of human TB and TB-HIV/AIDS co-infection is high and increasing annually. 
Meat inspection of slaughter livestock to detect lesions of endemic infections was 
developed to monitor diseases in animals and safeguard public health. The accuracy of 
detecting lesions is often not certain but the sensitivity of meat inspection for detecting 
zoonoses (eg TB in cattle) is greater than the detection of many infections. There are 
modern techniques for diagnosing bovine TB but the tuberculin skin tests are currently 
the best for field diagnosis in live animals. The Comparative Cervical Tuberculin test 
(SICCT) involving both bovine tuberculin (BT) and avian tuberculin (AT), gives more 
specific results than the Single Intradermal Tuberculin test (SIT) which uses only BT. 
However, depending on a countries disease status and control programmes, a perfect 
tuberculin test cut-off point in a specific environment may not be useful in another. 
Cattle professionals have reported varying levels of awareness of the potentials of 
zoonotic bovine TB, modes of transmission and risks of animal and human exposure 
to M. bovis. Also, politico-economic and technical limitations in Sub-Sahara Africa 
including Cameroon continue to support the implementation of post mortem detection 
of TB lesions in carcasses as the appropriate diagnostic tool for bovine TB surveillance. 
Conventionally, mature and old cattle are slaughtered in Cameroon for meat production 
and post mortem TB prevalence rates ranging from 0.46% to 4.67% in slaughter cattle, 
which was not affected by season, have been recorded in major cities of Cameroon. TB 
lesions accounted for over 75% of partial or whole carcass condemnations. The lungs 
and associated lymph nodes were the main sites of TB lesions. Tuberculin skin tests 
and anti-bovine TB antibodies assay has confirmed the prevalence of bovine TB to be 
high in cattle and widely distributed in Cameroon. Based on respondent frequencies, 
the indigenous cattle seem to vary in susceptibility. SICCT-BT showed prevalences 
ranging from 2.5% to 7.7% in Cameroonian cattle depending on breed, sex, age, 
location and management systems. SIT-BT revealed even higher prevalence values 
of 7% – 26% while anti-bovine TB antibodies assay showed that up to 75% of cattle 
in the highlands were exposed to the disease. An evaluation of comparative tuberculin 
skin tests cut-off points against the anti-bovine TB antibodies assay in Cameroonian 
cattle and environment suggested severe interpretations of tuberculin tests results to 
maximize diagnosis of bovine TB. Furthermore, PCR-based genomic deletion typing of 
killed mycobacterium isolates also showed evidence of M. bovis and M. tuberculosis 
in both cattle and humans suggesting high risks for animal / human cyclic exposure 
and transmission to the agents. Summary: The study confirmed that bovine TB is 
highly prevalent in live cattle and also widespread in meat production abattoirs in 
Cameroon. It also provided overwhelming evidence for comprehensive investigations 
of the molecular epidemiology, zoonotic risk factors and public health importance of 
bovine TB in the country.
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Surveillance of bovine TB in cattle in Africa: Towards adaptation of a 
purified protein derivative (PPD) of tuberculin testing in Africa, South of 
Sahara.

Ngandolo Naré 1, Colette Diguimbaye 2, Bassirou Bonfoh 3, Kuassu Adda 4, Dolly 
Sillah 4, Et Al.
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In Africa, respiratory zoonotic diseases have a significant impact on the health of human 
and animal populations, specifically in the rural communities, thus causing significant 
economic and human loss, but also because of the low level of hygiene of affected 
populations. Human and animal TB strains were respectively reported in pastures and 
human samples in Central Ethiopia and from Chadian patients of origin living in France, 
in 2002 and 2003. The isolation of Mycobacterium bovis strains belonging to the Africa 
One (Af1) clonal complex from Chadian patients thus highlighted in an European 
health system, timely strengthen the hypothesis of the transmission of animal TB strain 
to the human population but also its circulation through human migration from one 
country to other, at the continent level. This finding also shows the low level of early 
diagnosis of the disease or its surveillance at the human and animal interface. An 
effective control strategy using the concept of “One health” should be initiated upstream 
against tuberculosis in African farms and could be organized around a multidisciplinary 
research group (bacteriologists, immunologists, epidemiologists), multi-institutional 
and multinational (Afrique One). This will help establishment of a threshold standard 
measurement for tuberculin diagnosis and a purified protein derivative (PPD) adapted to 
the immune system of taurine and zebu cattle in Africa. That is, because the mechanism 
of delayed hypersensitivity of these African cattle could be completely different from 
that of European or American bovine due to their long exposure to environmental 
mycobacteria and insufficient health care for which they are victim. To reach these two 
objectives, a research program is organized in a research team composed by African 
and European scientists in order to: (a) Demonstrate the role of other bacteria and 
mycobacteria inducing milliary, caseous and edematous lesions, among Bos indicus 
and Bos taurus bovine in African farms, in the mechanism of emergence, variation 
and disappearing of cellular and immune parameters; (b) Assess the mechanism of 
delayed hypersensitivity related to the infection of these animals by Mycobacteria 
from Mycobacterium tuberculosis Complex and other bacteria usually suspected as 
tuberculous in African context.
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Zoonotic TB and Africa: with especial focus on pastoralists

Filimon Mitiku Haile
 
Jigjiga University

Tuberculosis, which is the most widespread infections in the world, has become one 
of the most important diseases both in humans and animals. According the WHO, an 
estimated 1.7 million people have died from TB in 2009, where the highest number 
of deaths was in the African region, which shows that it is much less of a problem 
to developed world than that of developing countries. Mycobacterium bovis, which is 
the main pathogen of livestock, has the ability to infect humans giving it the ability to 
cause zoonotic infections and turn out to be an important public health threat in Africa. 
Zoonotic TB is principally acquired through the consumption of raw (unpasteurized) 
milk and the consumption of meat from an infected animal. Hence, the lack of milk 
pasteurization facilities and associated factors has made zoonotic TB a more important 
infection in developing countries than our developed counterparts. Pastoralism in Africa 
is widespread, and has been and still is, the basis of life for millions of people in this 
continent. Pastoralists are people characterized by their unique way of life, in which 
they are primarily dependent on their livestock. Although a highly productive population, 
they are often a socially neglected group, demonstrated by various inequities in social 
services. As the pastoral way of life is very vulnerable, in most cases the incidence 
of TB and zoonotic TB is related to this way of life. Several factors are related to the 
incidence of zoonotic TB and pastoralists, and out of them the major ones include the 
close physical association of animals with humans, the feeding habits of the people 
(unpasteurized milk) and the ubiquitous nature of the agent. The mobile nature of these 
people also means that there is a lack of basic health care facilities which adds to the 
delay or absence of diagnostic, treatment, prevention and control services. Nutritional 
stressors and the increasing incidence of HIV infection is also of importance in the 
incidence of zoonotic TB in the pastoralist community. Other compounding factors also 
include displacement due to conflicts and drought, and the lack of awareness about 
the disease and their trans-boundary movement which increases the spread of the 
disease to other areas. Various steps should be taken to combat zoonotic TB and inter-
disciplinary collaboration and action is of paramount importance in the fight against this 
disease.
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Swine flu (H1N1) outbreak in Sudan 2009

Adel Hussein Elduma
 
National Public Health Laboratory

Background: H1N1 virus has spread over 168 countries and territories in 2009, and 
Sudan also witnessed sever HINI epidemic and most of the positive cases were reported 
in the capital. All suspected cases for swine flu during this outbreak were included in the 
study. The main objective of this study was to determine the rate of infection with swine 
flu during the 2009 outbreak. Methods: A total number of 458 suspected cases for 
swine flu were included in the study. Polymerase chain reaction was used to diagnose 
the disease. Results: The outbreak started in May 2009 and finished in January 
2010. The number of female was 214 (46.7%), where as the number of male was 
244 (53.3%). Further, 127 (27.7) of the suspected cases were positive for the H1N1. 
The percentage of positive cases among both man and women was similar (13%). 
H1N1 infection was high among age group between 1- 10 years (34.8%).The infection 
of this age group was statistically significant (P = 0.000). The disease outbreak was 
started in May and reached the peak of the suspected H1N1 cases at November from 
the same year. In addition most cases positive were reported during November and 
December 2009. Most of positive cases were reported among one age group (1 – 10 
year), and most of them were school children. Summary: Therefore, avoiding close 
contact especially among young people could be an effective way to control influenza 
diseases in the future.
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The natural human-animal interface pathogens sharing experiment: 
contribution of poultry on global respiratory zoonoses

Peter Msoffe
 
Sokoine University of Agriculture

Abstract
Poultry keeping is an important social and economic activity in the developing world. 
For instance in Africa, majority of the rural poor keep at least one or more species of 
poultry. The poultry are kept for both economic and social functions. Economically the 
poultry generates income through the sale or barter of eggs and live birds while the 
social functions are many and depend on the society. They may range from settlement 
of dowry, gifting dear ones, religious offerings and rites. The poultry is therefore 
occupying a unique place in the lives of the majority in Africa. Poultry transcend both 
social and religious barriers in the multi-cultural, multi-religious existence in Africa. It 
is no wonder that contact with live poultry or its raw products is tolerated by people 
in situations that would otherwise be offensive in the developed ones. For instance 
due to lack of separate night shelters for poultry, there is a sustained contact between 
humans and poultry in terms of shared accommodation. It is therefore not unusual 
to have poultry consistently nesting under someone’s bed. Further contacts between 
human and poultry occur conspicuous during trading at live bird markets, preparation 
of poultry for food and not so conspicuous during religious offerings. With this sustained 
contact, the stage is well set for the possibility of transmission of zoonotic infections 
particularly respiratory ones from poultry to humans and vice versa. The impact of these 
transmissions is undoubtedly calamitous. On the other hand this situation offers a good 
natural experiment to study the animal-human diseases dynamics even assisting in 
predicting the pathogens next move.
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NIAID has made a significant investment in genomic-related programs 
that provide comprehensive genome sequencing, transcriptomics, 
metagenomics, functional genomics, bioinformatics/databases, 
structural genomics, system biology and proteomics resources and 
reagents to the scientific community domestically and globally. The 
key components of the programs include the development of strong 
partnerships with the domestic and international scientific community 
to respond rapidly to their needs for genomic reagents and data 
sets, support state-of-the-art technologies, provide flexible resources 
to respond to public health emergencies and promote clear and 
consistent data and reagent sharing guidelines. New and emerging 
“omics” technologies and the generated integrated data sets offer 
unprecedented opportunities to study pathogen, pathogen-host 
interactions, host, environment and microbiome and develop novel 
and innovative strategies for the next generation of vaccines, drugs 
and diagnostics with potential on controlling, treating, and preventing 
infectious diseases across the globe.
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Session 4: PARASITIC ZOONOSES AND THE ENVIRONMENT
 

Plenary: Meatborne parasitic diseases in a world of tremendous 
increase of meat consumption

Jean Dupouy-Camet
 
National reference Center on Trichinella, APHP, Paris Descartes Univerity, France

Worldwide economic changes are leading to a tremendous increase of meat consumption 
and production. The poorest developing countries are quite eager to increase their 
incomes by informal trade in livestock and the consumption is increasing due to the 
upsurge of wealthier countries such as China. The global production according to FAO 
will increase from 233 million metric tons in the year 2000 to 300 million in 2020 and the 
double in 2050. This trend will result in an increase of producing plants and farms with 
an expected increase of environmental problems (manure disposal, greenhouse gas 
emission...) but also a possible increase of meat borne parasitic diseases (Dorny et al., 
2009). At the global level, 3 major meat borne parasitic diseases could be concerned: 
toxoplasmosis, trichinellosis and cysticercosis (due to the larval stage of the flatworm 
Taenia solium). Other parasitosis could also emerge but are unlikely to represent a 
major risk for human health: Taenia saginata, Sarcocystis, Alaria... Controls at farms, 
efficient veterinary services, sufficient cooking at 67°C/153° F, industrial curing, 
deep-freezing are also key preventive measures (see FAO/WHO/OIE guidelines 
on cysticercosis and trichinellosis). From the general point of view, mankind has to 
question about the exploding meat consumption: 124 kg/year per capita in the US; 
9.45kg/year in Malawi (Bittman, 2008; Kaumbata, 2009). A high consumption as seen 
in US may lead to a high incidence of cardiovascular diseases, cancer and diabetes... 
Initiatives to promote sustainable production and consumption should be encouraged. 
One kg of beef needs 100 times more water than 1 kg of grain ; one pound of beef 
produced needs 16 pounds of grain (Walker et al., 2005). For the greenhouse gas 
reduction, poultry and pork production should be considered. But intensive poultry 
production can have an impact on viral diseases (e.g. H5N1) and huge pig plants 
are heavy polluters of ground waters... Therefore, a moderate and controlled meat 
production and consumption is certainly to be considered for the future of mankind.  

References: Bittman M. Rethinking the Meat-Guzzler The New York Times, January 27, 2008 http://www.
nytimes.com/2008/01/27/weekinreview/27bittman.html Dorny P, Praet N, Deckers N, Gabriel S. Emerging food-
borne parasites. Vet Parasitol. 2009 Aug 7;163(3):196-206. FAO/WHO/OIE guidelines for the surveillance, 
management, prevention and control of trichinellosis. Dupouy-Camet, J., (ed.) Murrell, K.D., (ed.) , 2007 , 
108 p. Kaumbata W Animal distribution, production and consumption trends of animal products in Malawi, 
2009. http://www.bunda.unima.mw/ans/documents/kaumbata.pdf. Walker P, Rhubart-Berg P, McKenzie S, 
Kelling K, Lawrence RS. Public health implications of meat production and consumption. Public Health Nutr. 
2005 Jun;8(4):348-56. WHO/FAO/OIE guidelines for the surveillance, prevention and control of taeniosis/
cysticercosis; Murrell, K.D., (ed.), 2005, 139 p.
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The epidemiology and public health importance of cannine 
leishmaniasis in the dog population of Amudat district in Uganda.

Francis Inangolet
 
Public Health Veterinarian

Background: Visceral leishmaniasis is an important public health disease amongst 
the Pokot pastoralists in Amudat district in Uganda. It is known that sand flies which 
suck blood from dogs infected with canine leishmaniasis are responsible for a 
prevalence of 15% of visceral leishmaniasis in Karamoja region. Methods: A cross 
sectional study was performed in all the villages of Amudat district using the dip Stick 
method and microscopic examination of lymph node biopsies. A total of 1245 dogs 
from 124 ‘Manyatas’ were tested sequentially for Leishmania antibodies using the 
direct agglutination test or rK39 anti-gen-based dip sticks and microscopic examination 
of lymph node smears. Results: Prevalence of 14.1% was recorded in female dogs 
whiles 28.1% were recorded in the male dogs population; while prevalence of 12.6% for 
females and 25.7% for male using the dip sticks and microscopic smear examinations 
respectively were recorded. Leishmania prevalence was seen to vary according to 
area and grazing stategy. Age, Sex, geographical location and history of migrations 
were found to have independent effects on the seroprevalence. This study establishes 
that canine leishmaniasis is endemic in dog populations owned by pastoralist 
communities in Uganda. Summary: The implications of these findings with respect 
to the epidemiology, public health importance and control of canine leishmaniasis in 
Karamoja are discussed. This paper also discusses the strategies that could be used to 
control canine leishmaniasis given the challenges associated with nomadic pastoralism 
and insecurity in Karamoja region, Uganda.
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Background: Due to their living environment, shellfish can be contaminated with 
infectious agents such as Vibrio and Paragonimus which cause Vibrio infection and 
paragonimiasis, two neglected tropical diseases. The symptoms of paragonimiasis and 
tuberculosis (TB) are similar, differential diagnosis is therefore necessary for appropriate 
patient treatment. The objective of this study was to determine whether paragonimiasis 
and Vibrio infections occur in the south of Côte d’Ivoire, and investigate transmission 
factors so as to better assess the risk to consumers. Methods: Two cross-sectional 
surveys were carried out in 2009 and 2010 in 332 patients attending two tuberculosis 
centres of Abidjan and in 269 schoolchildren of two primary schools in Dabou. Sputum 
and stools samples were analysed to identify Paragonimus and intestinal parasite 
eggs. A questionnaire on food consumption habits was administered to patients and 
schoolchildren. A third survey on the consumption of crustaceans was conducted on 
120 randomly selected households in Abidjan. Also, 594 shellfish were purchased from 
markets in Abidjan and Dabou and 272 were examined for Paragonimus and 322 for 
Vibrio species. Results: The prevalence of trematode metacercariae in shellfish was 
11.8%. The prevalence of Vibrio was 7.8 %. Twenty five Vibrio strains were isolated 
and their average concentration was 6.26 Log UFC per gram of shellfish. No human 
case of paragonimiasis was diagnosed in attendants of TB centres and schoolchildren. 
Among 278 patients in TB centres, 62 had TB, with a higher prevalence amongst males 
(28.8% vs. 13.9% in females, p = 0.003).The result of 216 patients with negative results 
to TB diagnostic tests calls for more in-depth studies to elucidate the aetiology of their 
chronic cough. In the school survey, the prevalence of helminths and intestinal protozoa 
was 22.3% and 48.8%, respectively. Boys had significantly higher levels of infection. 
Households consumed shellfish boiled (96.7%) or fried (3.3%). Cooking times reported 
by respondents were as follows: over an hour in 64.2% of households, 45 to 60 min 
in 21.7% of cases, 5 to 15 min in 6.8% of households, and between 15 to 45 min in 
the remaining cases. In addition, 11.7% of households consumed shellfish every day, 
45.8% consumed them occasionally and 42.5% rarely. Seven point five percent (7.5%) 
households had sometimes observed symptoms of food poisoning associated with 
the consumption of shellfish as porridge. Information collected suggests that cross-
contamination of vegetables and other food purchased or prepared at the same time as 
shellfish might happen. Trematode metacercariae, V. alginolyticus, V. parahaemolyticus 
and V. cholerae were present in shellfish consumed regularly by humans. Summary: 
Shellfish preparation practices seem to prevent infection in humans. Changes of 
practices constitute a major risk factor for transmission. People should cook shellfish 
well before consumption. They should avoid buying dead crabs. They should also avoid 
mixing crab with vegetables and lettuce during transport from market and store them 
separately in the refrigerator.
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Background: It is estimated that around one billion people worldwide still have no 
access to potable water and constitute populations exposed to the risk of diarrheic 
disease. In Brazil, there are records of 229,076 hospital admissions for gastroenteritis 
of presumably infectious origin in 2010. Among the affected, half were children under 
10 years of age. During the period between 1999 and 2008, water was involved in 5.8% 
of food transmitted disease outbreaks; schools were the third most frequent locations of 
those outbreaks. Brazil is ranked 73rd in the Human Development Index of the United 
Nations Organization, and has improved its index in the last years, especially as a result 
of the programs to fight school evasion and broaden access to food and basic sanitation. 
Among those initiatives, figures the National School Feeding Program (PNAE) that in 
2010 supported 45 million students, representing over 25% of the Brazilian population, 
with the aim of supplying healthy food and contributing to student development and 
learning. With the objective of qualifying PNAE management and social control, eight 
Student Feeding and Nutrition Collaborating Centers (CECANEs) were instituted in a 
partnership between the FNDE and Brazilian Federal Universities. The CECANE at 
the Federal University of Rio Grande do Sul (UFRGS) has been active in the region by 
carrying out surveys and technical support actions to State municipalities. The objective 
of this study was to analyze the quality of the water provided in public schools supported 
by PNAE in the municipality of Porto Alegre. It is one of the cities with the best HDI 
(0.951) in Brazil, with 100% of the population having access to treated water and 56% 
with sewage collection. Methods: A transversal study was carried out in 120 public 
schools with over 100 students. Water samples were collected from the kitchen taps 
and were analyzed for the presence of total coliforms, Escherichia coli, Shigella sp., 
aerobic heterotrophs, Giardia sp. cysts, Cryptosporidium spp. oocysts and impurities. 
Results: E. coli was found in 8.3% of schools, while total coliforms and heterotrophic 
microorganisms were found in 17% and 32% of schools, respectively. All samples were 
negative for Shigella sp. Giardia cysts and Cryptosporidium oocysts were isolated in 
one and two schools, respectively. Presence of algae and invertebrates was observed 
in 68% of samples, with free-living nematodes and microcrustaceans found in 65% and 
24.2% of schools, respectively. Only eight schools conducted reservoir sanitation every 
six months, as established by current Brazilian legislation. In the majority of schools 
studied, the water served to students and used to prepare food was within the quality 
standards established by legislation. However, problems were detected in compliance 
with the legislation relative to water reservoir maintenance, which indicates that some 
schools do not supply quality water to their students. Summary: These results indicate 
that even in more developed municipalities, children and other school community 
members could be exposed to the hazard of infection by waterborne organisms. School 
administrators should be aware that the maintenance of water reservoirs and water-
distribution pipes are indispensable for guaranteeing safe feeding for students.
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Uganda is the only country in Africa to harbour both the acute and chronic forms of 
the parasitic zoonosis Human African Trypanosomiasis (sleeping sickness), listed 
as a World Health Organisation neglected zoonotic diease (WHO 2009). Utilisation 
of molecular technologies this decade has shown domestic livestock to be the major 
reservoir for this invariably fatal human infection. The Stamp Out Sleeping Sickness 
(SOS) initiative is a Public Private Partnership (PPP) launched in Uganda 2006, as 
a response to the threat of convergence of the two forms of human disease in the 
north of the country. The programme facilitates control of human disease through 
an innovative community-based livestock spraying intervention known as “restricted 
application technique” (RAP). Combining scientific research with corporate and local 
commercial interests, SOS has grown into a significant partnership between various 
sectors including the Ugandan government, medical and agricultural sectors, academia 
and the private sector, resulting in local business creation and significant institutional 
and policy change in Uganda. An additional positive output was seen with the change 
of Makerere University’s veterinary curriculum in Uganda, with final year veterinary 
students contributing to the ongoing programme, and a number being supported to 
set up sustainable businesses in what was previously assumed to be an inhospital 
environment, both in terms of revenue generation and lifestyle. The SOS intervention 
has demonstrated both advantages and challenges of the practical implementation of 
an intersectoral approach for neglected zoonotic disease control, with many lessons 
that can be learned. Overall, cutting edge scientific research, combined with political 
goodwill and private sector engagement, has resulted in a change of approach from 
“reactive” treatment of human sleeping sickness cases, to a more holistic One Health 
approach for the sustained control of this fatal human disease in Uganda.

WHO (2009) Integrated Control of Neglected Zoonoses in Africa: Adapting the “One Health” concept. Report 
of a joint WHO/EU/ILRI/DBL/FAO/OIE/AU Meeting, 13-15 November 2007, ILRI Headquarters, Nairobi, Kenya 
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Background: Cystic Echinococcosis/Hdatidosis, caused by the larval stage of 
Echinococcus granulosus, is recognized as being one of the world’s major zoonoses. 
The distribution of hydatidosis is normally associated with underdeveloped countries, 
especially in rural communities where humans maintain close contact with dogs 
and various domestic animals, which may act as intermediate hosts. This study was 
conducted in order to assess the prevalence and characterize the fertility/sterility rate of 
hydatidosis in cattle and sheep slaughtered in Addis Ababa Abattoir, Ethiopia. Methods: 
Postmortem examination and hydatid cyst characterization were conducted on 1069 
cattle and 542 sheep, and questionnaire survey was administered to 150 individuals. 
Results: In this study, 19.7% cattle and 13.47% sheep were found harboring hydatid 
cyst. Though it was difficult to know the exact origin of the animals, cattle brought 
from Harar 36%, northern Shewa 28%, Nazareth 22%, Arsi 10% and others 4% were 
infected. Difference in prevalence rates were highly significant (p< 0.005) between 
cattle and sheep. The occurrences of hydatid cyst was 48%, 31.7%, 16.3%, 1.7% and 
2.4% in cattle and 41.7%, 56.7%, 0.8% and 0.8% in sheep, lung, liver, kidney, spleen 
and heart, respectively. Of the total 1479 hydatid cysts in cattle and 175 in sheep 
counted 38.2%, 29.8%, 7.3%, and 24.7% in cattle and 64%, 11.4%, 1.7% and 22.7% in 
sheep were small, medium, large and calcified, respectively. Among the hydatid cysts 
55.4%, 19.3% and 25.3% in cattle (n=1479) and 22.5%, 59.1% and 18.5% in sheep 
(n=175) were sterile, fertile and calcified, respectively. Viability rates of 60.5% in cattle 
and 78.3% in sheep were observed. The rate of calcification was higher in the liver than 
in the lung while fertility rate was higher among the hydatid cysts of the lung for both 
cattle and sheep. The questionnaire survey revealed the difference in the awareness 
about zoonotic hydatidosis to be 8%, 100% and 16% in household, abattoir workers 
and butchers, respectively.
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Background: Toxoplasma gondii, a zoonotic parasite, can cause miscarriage, fetal 
malformations and encephalitis in animals and humans. It is especially problematic 
in AIDS patients. T. gondii is prevalent in Gabon and is mainly transmitted via 
contaminated soil early in life. Methods: In order to examine potential means of limiting 
its transmission, we screened 212 chickens, ducks, geese, pigs, sheep, goats and cattle 
for anti-T. gondii Tantibodies by using the ToxoScreen DA test (Biomerieux, France). 
Results: The overall prevalence was 26.4%. Sheep had the highest seroprevalence 
(75%), followed by cattle (26 %), ducks (19 %), chickens (17.7%), and pigs (16.6 %). 
None of the 4 goats or 4 geese tested was seropositive. We then compared animals 
roaming free around the owners’ compounds (no specific food, drinking point or shelter) 
with animals raised with modern farming methods (provision of food, water, shelter, 
fencing and hygiene). Free-roaming chickens and pigs had far higher seroprevalence 
rates than their farmed counterparts (40% versus 6% and 48% versus 0%, respectively). 
Summary: These results suggest that fencing and the respect of hygienic measures in 
farming may limit the propagation of zoonosis among human and animals.
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Background: Toxoplasma gondii is a parasitic protozoa of global public health 
concern. Felines are the definite host of T. gondii, but it can infect any warm-blooded 
animals, especially important humans and livestock. Humans contract toxoplasmosis 
by eating undercooked infectedmeat or by ingestion of food or water contaminated 
with oocyts. Previous serological studies have indicated high prevalence of T. gondii 
in humans living in areas where high prevalence of seropositive animals, specifically 
cats, have been found (Dubey 2009, Dubey 2010). Feral cats have an important role 
in the transmission of T. gondii to humans and other animals because they are the 
only hosts that can excrete the oocysts in their feces, thus freely contaminating the 
environment (Dubey 2009). The prevalence of T. gondii varies from country to country 
depending on the management of cats specifically housing and feeding, as well as the 
educational level of the population. There is a lack of data regarding the prevalence 
of T. gondii in African countries. This study will investigate the prevalence of T. gondii 
in feral cats in Addis Ababa, Ethiopia. Methods: In a country where animal welfare 
and management are not viewed equally as in the United States, the prevalence of 
T. gondii in feral cats should be high. This in turn would suggest an important public 
health concern for the human population, specifically those immune-compromised and/
or pregnant. There are currently studies being performed on these populations in Addis 
Ababa as well as in food animals, and the information we obtain in this study will fill 
in the last and most important gap of the transmission cycle of T. gondii. Feral cats 
(n=50) will be humanely trapped and euthanized for this study. Brain, heart, and tongue 
tissue samples will be collected along with blood and fecal samples. Samples will be 
transported to USDA-ARS laboratory on ice. Import permit has already been secured 
from USDA-APHIS. Upon arrival to the US, all samples will be preserved at -80C. The 
modified agglutination test (MAT) will be used to screen for T. gondii antibodies in cat 
serum as described by Dubey and Desmonts (1987). Viable T. gondii will be isolated 
from tissues by bioassay in mice model using methods as described by Dubey (2009). 
The fecal samples will be examined for T. gondii oocyts as described by Dubey (2009). 
Tachyzoites from cell cultures and T. gondii isolates will be cryopreserved in liquid 
nitrogen for future studies.
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Background: T. gondii can cause fatal diseases in human as well as in primate. A little 
is known about the distribution of this zoonosis among the non-human primates kept at 
primate center of the International Center for Medical Research of Franceville (CIRMF). 
The primates are socially housed either in cages or in a semi- free- ranging enclosure. 
Methods: Animals were bled under anaesthesia for their annual medical examination 
and T. gondii antibodies were identified by using a modified agglutination test (MAT). 
Results: Over a total of 100 animals examined, 29% were positive with antibodies titer 
varying from 1:40 to 1:4000. Chimpazees (Pan troglodytes), (n= 12; 41.6%) had the 
highest seroprevalence followed by mandrills (Mandrillus sphinx) (n= 84; 23.8%). Only 
one gorilla (Gorilla gorilla) over the two tested, one sun-tailed monkey (Cercopithecus 
solatus) over one, and one red-capped mangabey (Cercocoebus torquatus) over one 
were positive. A follow up study will contribute to a better understanding of parasite 
strain circulation among species.
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Background: The aim of this study was to assess the risk factors for prostate cancer 
among Sudanese patients treated in National Cancer Institute (NCI), Gezira University, 
and Gezira State- central of Sudan. Methods: The study was performed on 268 
prostate cancer patients, age ranging between 45-98 years. Another 268 persons (age 
and sex matched) were used as control group .The study period was from May-2006 
to December-2009. Data was collected from patients using a questionnaire which 
was filled in order to obtain information regarding: age, residence and , tribe as well 
as education levels, occupation, marital status, stage of disease, family history and 
habits. The body mass index (BMI) was determined by anthropometrics measurements 
(weight& height). Results: Prostatic cancer is the commonest male’s cancer in NCI. The 
mean age of all patients was 72.2±9.25.Most of patients (73.9%) were over 66-years. 
Family history is positive in 18(6.7%) of the patients. Rural inhabitants were 79.8% 
of all cases. The most commonly affected tribes were Northern and Central regions’ 
tribes (75%). On the other hand, 39.1% of the patients were illiterate. The commonest 
occupation was farming (60.1%). 90.7% of the patients were married. 85.4% of them 
presented with stage ІІІ and ІV. 73% of the patients had one or more of unhealthy 
habits (smoking, snuff and alcohol). 20.5% of the patients had low BMI, <18.5 kg/m2, 
while (16.9%) of the patients had high BMI, >25 kg/m2. Summary: Prostate cancer 
risk factors for Sudanese, which appear to have a high significant effect, were: the 
age,education level, occupation, unhealthy habits and the body mass index.
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Background: A cross sectional study was conducted in Jimma town from October 2009 
to April 2010 to determine the occurrence and prevalence of zoonotic gastrointestinal 
helminth parasites in household dogs. Methods: For the purpose, faecal samples 
from 334 dogs were collected and examined using faecal floatation and Macmaster 
egg counting parasitological tools. Results: Among the animals examined, helminth 
parasite infection was detected in 215 (64.4%) dogs, and the species of helminth 
parasites found with their relative frequencies were: Ancylostoma caninum (58.8%), 
Toxocara canis (25.8%), Dipylidium caninum (25.8%), Taenia spp. (18.3%), Toxocara 
leonina (16.8%) and Trichuris vulpis (0.6%). There was a significant difference in the 
overall prevalence between adult and young animals (P < 0.05). The species specific 
prevalences similarly showed a significant variation between the two age groups, being 
high in young dogs. Both the overall and parasite specific prevalences were statistically 
insignificant between genders. The overall and parasites specific prevalence showed a 
decreasing trend as the host age increases. The overall mean faecal egg counts for T. 
canis, T. leonina, A. caninum and D. caninum were: 657.5 ± 76.4, 674.5 ± 96.2, 3368.2 
± 258.3 and 622.1 ± 51.8, respectively. Summary: In conclusion, the prevalence and 
intensity of gasterointestinal parasites were high; all of the parasites identified were 
potential public health risks. It implies the necessity of providing education to the public 
about the potential health risks associated with owning pet animals and how to prevent 
and minimizing the risk of acquiring helminth zoonotic parasites from dogs.
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Background: The effects of co-administration of cyanocobalamin and/or 
hydroxocobalamin with diminazene aceturate (DA) on, pack cell volume and weight 
gain in cattle experimentally infected with Trypanosoma congolense was studied. 
Methods: Twenty eight young zebu bulls aged 10-16 months with an average weight 
of 92.02 ± 14.74 kg were randomly distributed into 4 groups. These bulls were infected 
with Trypanosoma congolense intravenously at a dose rate of 1×105 suspended 
in 4 ml of phosphate buffered saline per animal. Each group was treated with a 
commercial medication containing DA ,cyanocobalamin and/or hydroxocobalamin 10 
days post-infection. Results: Haematological examination showed no trypanosomes 
irrespective of the regimen administered 48 hours post-treatment in all infected cattle. 
Packed Cell Volume (PCV) and weight gain was highest with the regimen containing 
DA, cyanocobalamin and hydroxocobalamin. Summary: The trypanocidal regimens 
containing DA co-administered with cyanocobalamin and/or hydroxocobalamin enabled 
a rapid reconstitution of red blood cells and led to improvement in the weight gain of the 
trypanosome-infected cattle.
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Background: Taeniasis and bovine cysticercosis are common parasitic infections in 
developing countries like Ethiopia. The purpose of this study was to know the prevalence 
of taeniasis and Cysticercus bovis from active and retrospective assessment during 
November 2009 to March 2010. Methods: A cross-sectional study was carried out 
using stool samples collected from Saint Paul hospital, Ethiopian Health and Nutrition 
Research Institute and from clinics of Addis Ababa and Luna export abattoirs. The 
stool samples were examined for the presence of Taenia spp eggs microscopically and 
cattle slaughtered during the study period were subjected to postmortem inspection to 
study bovine cysticercosis. Case book records were also used to extract information 
of taeniasis and bovine cysticercosis. Results: Out of 384 stool samples examined, 
the overall prevalence of Taenia spp. egg was 8.1%. The prevalence at different stool 
sampling sites was not found statistically significant (P>0.05). Taenia saginata infection 
was found higher among age group 26-30 years followed by individuals with greater than 
40 years of age (P<0.05). From a total of 61000 cattle carcass inspected using active 
abattoir survey of both sites, 3.7% were found positive for C. bovis. The retrospective 
survey, of 366 stool samples collected throughout the year showed the prevalence of 
6.6%. for Taenia spp egg. Out of a total of 33289 cattle slaughtered between 2001 and 
2008 at Addis Ababa abattoir 1.04% had C. bovis cyst. Summary: The prevalence of 
taeniasis and bovine cysticercosis both in active and retrospective record survey of 
the present study clearly indicates the economic as well as public health significances 
of the infection. Thus, interdisciplinary collaboration between human and veterinary 
medicine is imperative to control Taenia saginata and C. bovis infection both in humans 
and animals in Ethiopia.
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Background: Horses and humans interact in many ways not only in a wide variety 
of sports competition and non-competitive recreational pursuits but also in working 
activities including Police work, agriculture, entertainment, warfare and therapy. Many 
products are derived from horses including meat, milk, hide, hair, bones, blood, hooves 
and Pharmaceuticals. Ecto parasites continue to be a significant threat to the health of 
horses. They cause loss of nutrients and blood from the host and serious economic and 
medical problems. Ectoparasites on horses include ticks, flies, mites and lice. There 
is therefore a need to understand the current status of the prevalence and intensity of 
infestation of these parasites in order that a control program is established to improve 
on their productivity. Methods: To evaluate the prevalence and intensity of infestation 
of ectoparasites of horses, a total of eight hundred and ninety four horses (367males 
and 527females), and aged 1-7 years old were examined from March to November 
2009. Horses were groomed for the collection of ectoparasites. Over these examined 
horses, 164 came from Fundong, 80 from Acha, 30 from Fongo-Tongo, 30 from Fokoue 
and 17 from Dschang, all of these infested both of ecto and endoparasites. 573 horses 
came from Banso and 99.48% infestations were of ectoparasites while 100% infections 
were for endoparasites. From the results obtained, 3 genera of hard ticks (Boophilus 
sp, Amblyomma sp and Hyalomma sp) and 1 species of biting lice (Bovicola equi) were 
identified as ecto parasites. Boophilus sp(66%) had the highest prevalence per locality, 
followed by Amblyomma sp (18%), Hyalomma sp (11%) and Lice (5%).Boophilus sp 
infested horses of all ages, sex or color. Meanwhile Amblyomma sp and Hyalomma sp 
had a higher preference for adult male horses. Mono-parasitic infestation (69%) was 
more common than poly-parasitic infestation (31%). The prevalence and intensity of 
infestation is influenced by the origin of these animals, age, sex, colour, predilection 
site of these parasites, monthly variations and the types of parasitic associations. For 
the ectoparasites, the most prevalent was Boophilus sp, followed by Amblyomma sp, 
Hyalomma sp and lice. As concerns the associations of ectoparasites, monoparasitic 
infestation was more prevalent compared to double triple and quadruple infestation. 
For some parasites, male horses were more infested than females, young horses 
(between 3 and 4 years old) were more infested than those of 6 and 7 years old. 
Therefore the following recommendations can be made to horse breeders: (a) Pasture 
management should be strictly respected; (b) Contact the Veterinary services for 
prophylactic and curative treatment of horses; (c) Horse breeders should apply to the 
state authorities if they can provide a combination of environmental, biological and 
chemical control measures to best manage these arthropod vectors; (d) They should 
use appropriate drugs to constantly de-parasitize their horses. Summary: Although 
much has not been reported on the economic impact of these parasites of horses on 
human and animal health, documentation is still lacking on these issues in the equine 
population. Understanding the biology, epidemiology, economic impact and how these 
parasites affect the equine industry are important aspects to public health programs 
and prevention activities.
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Background: Toxoplasmosis due to the parasite Toxoplasma gondii is the most 
widespread infection touching 2/3 of the world population. If it is almost asymptomatic, 
it can lead to severe consequences in congenital toxoplasmosis and in immune-
compromised patients. Infection is accrued mainly by food-borne way. Indeed all 
warm blood animals are receptive to the infection and consuming their meat raw or 
undercooked is the principal way of human contamination. Sheep are among the most 
sensitive animals. In Tunisia, ovine meat is frequently consumed so we investigate to 
study its parasite prevalence. Methods: We started with a seroprevalence study by 
collecting blood samples from slaughtered sheep in the neighborhood of Tunis City. 
Samples were collected from lambs and ewes. The serology was realized by the modified 
agglutination test (MAT). Results: Around 30% of lambs showed positive reaction and 
more than 70% of ewes were positives. As ewe’s meats are more frequently consumed 
we investigate thus its analysis. So hearts from ewes were purchased from the same 
city. More than 60% of them were positives by MAT. The positives samples were 
grinded and treated by trypsin than subjected to DNA extraction. The detection by PCR 
reaction, targeting the repetitive B1 gene, revealed more than half hearts was infected. 
Summary: The results indicate that sheep in Tunisia are highly infected, and thus 
could be a major source of human contamination. Hygienic recommendations should 
be advised by physicians to take special aware and cares by the target populations 
when consuming this meat. 
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Taenia solium cysticercosis in Western Kenya: a food chain risk 
assessment

Lian Doble , Eric Fèvre
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Background: The tapeworm Taenia solium has been identified as an important public 
health issue in Latin America, Asia and across much of Africa. Ingestion by people of 
infective eggs or proglottids from a T. solium carrier can result in the aberrant larval 
infection; cysticercosis, with a particularly high burden of disease being associated 
with infection of the central nervous system; neurocysticercosis. A slaughterhouse 
survey in Western Kenya focused on determining the prevalence of T. solium in pigs 
entering the food chain was performed and complemented by an ongoing community 
cross-sectional study which collects data on pork eating and preparation behaviours 
within the same study area. Methods: Data from these studies, supplemented by the 
literature was used to inform a food chain risk built as a stochastic decision model. 
Results: This risk assessment model indicates that a significant number of potentially 
infective pork meals are taken in any one year in Western Kenya, in turn posing a real 
risk to the wider community of acquiring cysticercosis infections. Mitigation strategies 
were modelled and indicated that interventions such as vaccination of pigs or improved 
detection of infected pigs at slaughter would be effective in reducing the risk to humans. 
Summary: This result suggests a real opportunity for the application of the ‘one health’ 
paradigm, with animal-based control measures being used for the improvement of 
public health. 
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diarrhea and in diarrheic calves in and around Hawassa, Southern 
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Background: Cryptosporidiosis is an important disease in both calves and 
in immunocompromised individuals especially people living with HIV/ AIDS. 
Cryptosporidium parvum is found to be most important zoonotic pathogen transmitted 
from calves to human beings but other zoonotic Cryptosporidium Spp. like C. meleagridis, 
C. felis, C. canis, can also be found to be opportunistic infection in HIV/AIDS patients. 
The epidemiology of cryptosporidiosis in humans is not completely understood due to 
the existence of multiple transmission routes which made prevention and control of the 
disease uneasy. Methods: A cross sectional and retrospective survey was carried out 
between October 2007 and April 2008. The study was conducted in Hawassa, Southern 
Ethiopia with the objective of determining the prevalence of cryptosporidiosis among HIV/ 
AIDS patients and in diarrheic calves. Further the potential risk factors associated with 
human cryptosporidiosis with positive cases identified were assessed, with emphasis 
on the role of diarrheic calves in the transmission of the disease. To determine the 
prevalence of cryptosporidium parvum in calves, ELISA was done while modified acid 
fast staining was done to determine the prevalence of Cryptosporidium in HIV/ AIDS 
patients. Results: The study identified that the prevalence of cryptosporidiosis among 
HIV/ AIDS patients attending Hawassa referral hospital for gastro-intestinal illness with 
diarrhea was 43.9% by using modified acid fast staining procedure. Among the positive 
samples for Cryptosporidium, the prevalence of C. felis and C. canis were found to be 
3% and 1% respectively based on the measurement of oocyst size, while the other 
Cryptosporidium oocysts were undifferentiated because of similar size. The presence 
of cryptosporidiosis due to C. parvum in sampled diarrheic calves with age less than six 
months was 39.4%. Chi square test was done to see if there is association between risk 
factors and ELISA result, and it revealed that housing, water source, feeding, animal 
wastes and production system had significant association (p<0.05). These variables 
were risk factors to the disease transmission to calves. The presence of animal contact 
and diarrheic calves were found to be significantly associated (p<0.05) with human 
cryptosporidiosis. Other factors like educational status, sex and the presence of 
diarrheic individual at home had no significant association (p>0.05) to the disease. 
Among 62 individuals in direct contact with diarrheic calves, the calves were found 
to be risk factors to shedding of cryptosporidium in sampled individuals (OR= 5.227). 
Summary: Based on the study, contacts with cattle and diarrheic calves were identified 
as important risk factors to shedding of cryptosporidium oocyst in HIV/ AIDS patients.
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semen characteristics of slauthered bovins
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Background: A study on microbial flora of the epidymis of the cattle was carried out 
from March to October 2010 in Dschang and Bafoussam slaughter houses in the 
West region of Cameroon. The objective was to determine the prevalence of micro 
organism in the epididymis and their effects on testicular measurements and semen 
characteristics. Methods: Sixty (60) adult bulls were slaughtered and examined. Each 
animal was identified based on breed and age. The reproductive tracts were removed, 
the scrotal circumference measured and a ligation done at the right testicular line to 
distinguish one from the other. After removing scrotum, the epididymis was separated 
from the testis. Fragments were collected from left epididymis for microbial analysis 
while the right cauda epididymis was weighed and minced for spermatozoa counting. 
Results: The main results showed that: less than one third (1/3) of animal had an 
epididymis infection. The prevalence was significantly higher (p<0.05) either 72.7 % 
for cauda; 20.0% for caput or 7.3% for the corpus. The infection rate was significantly 
higher for the white Fulani (18.8%) and three years old cattle (16.7%) for single infection. 
The same tendency was observed with poly-infections when breed and four years old 
animals were considered. For 2 micro organisms, poly-infection germ, associated with 
Staphylococcus sp were absent from the Fulani breed and tree years old animal and 
those due to Candida sp were absent from cross breed and five years old animals. No 
poly-infection with three micro organisms was found in caput or corpus epididymis. 
No association of Staphylococcus sp and Candida sp was found in Red Fulani, Cross 
breed and three years old cattle. However, Candida sp was not found in the oldest 
animals. The testicular measurements and semen characteristics were significantly 
(p<0.05) influenced by the type of micro organism and breed. Thus, The significantly 
more elevated testicular length (11.4±0.2 cm), scrotal circumference (33.0±0.0 cm), 
testicular volume (394.0±0.0) and sperm density per gram cauda epididymis (1.6±0.0 
x 106) were obtained in Cross breed for Lactobacillus sp microbe and the last elevated 
values of the above parameters (9.1±0.6 cm; 25.3±1.0 cm; 231.3±28.2 cm3; 0.9± x 106) 
were recorded respectively in white Fulani infected with genus Candida. Summary: It 
was concluded that the microbial infection of epididymis varied with on the epididymis. 
The White Fulani and three years old cattle were the most sensitive, while the cross 
breeds and four years old animal were most predisposed to infection.
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Noroviruses (NoV) are the leading cause of non-bacterial gastroenteritis in adults 
worldwide. They are the second most common viral pathogen in children, causing 
an estimated 200,000 deaths in developing countries yearly. Symptoms include 
diarrhea, vomiting and fever which are most severe in children, the elderly and the 
immunocompromised. Annually NoVs account for about 60% of foodborne disease 
outbreaks (23 million cases) and 11% of associated deaths in the US. Noroviruses are 
spread through contaminated minimally processed foods (raw shellfish, fresh produce), 
via food handlers, and water. Noroviruses are highly contagious and outbreaks are 
common in closed settings (hospitals, schools, day care centers, elderly homes, cruise 
ships, military establishments, restaurants). Spread is facilitated by low infectious 
dose, high stability (environmental, heat, acid, disinfectants), prolonged shedding 
of asymptomatic individuals and genetic changes resulting in new strains. NoVs are 
genetically diverse with at least 5 genogroup (GI-V) and 34 genotypes in humans and 
animals. GI, II and IV strains occur in humans; GIII in sheep and cattle only; and GIV 
also in cats and dogs. Occurrence of the dominant GII strains in both humans and 
pigs and susceptibility of germfree pigs to experimental infection with GII.4 human 
NoVs raises zoonotic concerns. Likewise, simultaneous contamination of oysters or 
co-infection of pigs with porcine and human strains may result in recombination in the 
infected host, leading to new strains. Failure of human NoV (HuNoV) to grow in cell 
culture and prior lack of an animal model has hindered development of prevention 
and control measures (vaccines, antivirals, disinfectants). This has necessitated use of 
surrogate cultivable caliciviruses in lieu of HuNoV. We demonstated that our cell culture 
adapted enteropathogenic calicivirus, porcine sapovirus has similar stability profiles to 
that of human NoV. We are currently using porcine sapovirus to assess viral uptake and 
binding to vegetables to develop decontamination procedures. In humans histoblood 
group antigens (A,B,H,O types, HBGA) are associated with susceptibility to HuNoV 
infection. A breakthrough in developing an animal model for HuNoV was our discovery 
that pigs express related HBGA on intestinal enterocytes which also influence their 
susceptibility to HuNoV strains. We are now using this animal model to develop and 
test candidate vaccines and antivirals for HuNoV.
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In sub Saharan African countries, 85 to 90% of livestock products are distributed 
through informal marketing systems which are not always effectively regulated by state 
services. Food borne diseases (FBD) are potentially a serious public health problem but 
rigorous implementation of food safety measures such as banning informal marketing 
are difficult because of the various reasons including the lack of resources in public 
and private sectors, the absence of realistic alternatives and adverse effects on the 
livelihoods of smallholder farmers, traders and food security of low income consumers. 
The GIZ, Germany-funded Safe Food Fair Food project was conducted in 8 sub Saharan 
African countries to develop capacity in conducting participatory risk assessment to 
improve food safety in informal markets while enhancing market access by smallholder 
farmers. The project started in 2008 and training courses in participatory risk analysis 
were provided to country coordinators and food safety stakeholders. Food safety 
situational analyses were conducted in 8 countries between 2008 and 2010. Graduate 
students were recruited and risk assessment studies were conducted between 2009 
and 2011. Studied products were beef, milk, chicken, venison offal and smoked fish and 
hazards selected included bacteria such as Escherichia coli, Staphylococcus aureus, 
thermophilic Campylobacter spp. and Listeria monocytogenes as well as a chemical-
aromatic polycyclic aromatic hydrocarbons (APH). We developed a new framework 
for participatory risk assessment and applied it in the studies. The Codex Alimentarius 
Committee system was mainly used for risk assessment and risk communication was 
done with stakeholders. Socio-cultural studies relevant to risk assessments were 
conducted in some study sites. Cross-country food safety situational analysis found 
common problems but country specific problems as well. The impact assessments 
of projects in each country elucidated clearly the advantages and challenges of 
participatory risk assessment. Advantages of participatory risk assessment were speed, 
affordability and flexibility in application, understanding of culture, and the potential to 
change behavior to improve food safety. The four project studies initially planned were 
expanded to 21 studies using supplementary funds. Study participants cooperated well 
with students in most cases. State stakeholders appreciated the project and became 
aware of the importance of working in informal markets. Stochastic risk assessment 
was shown to be applicable to the informal sector. A challenge identified during the 
study was that participatory methods were not uniformly interpreted in the same way 
by all participating researchers. Participatory risk analysis is still a new technique for 
unraveling the risks inherent in informal markets and still open for interpretation and 
application. A strong demand was perceived for risk assessment of non-animal source 
foods. We studied for a single pathogen in most of the studies but several pathogens 
are responsible for food borne diseases in a food; risk assessment for multi-pathogens 
may be required. A major challenge was difficulty in including economic aspects in the 
value chain analyses of informal marketing; this particularly refers to quantifying the 
incentives for change by marketing agents and their regulators. Future projects should 
incorporate economic analysis in assessing risks of informally-marketed foods.
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Within the scope of a Canadian International Development Agency funded project to 
assist Vietnamese authorities to improve food safety, various generic HACCP models 
were generated for all production and processing steps, from farm to distribution, 
for Pork and Poultry products as well as for fruits and vegetables. A set of related 
HACCP-based production practices were also developed. During this process, risk 
analysis studies had to be conducted in each step of the food continuum to identify 
the most important hazards and appropriate risk management strategies. In many 
instances, due to lack of appropriate data and/or knowledge, it was difficult to perform 
adequate risk characterization or exposition. Research projects were thus conducted 
in order to alleviate to this situation and ensure training of highly qualified individuals 
for sustainability purposes. We will describe the risk assessment process as well as 
the three projects that are actually being conducted on characterization of Salmonella 
Enteritis isolates in poultry, E. coli isolates from poultry and pork and, finally, on the 
impact of pesticides and assessment of alternatives on the persistence of E. coli in 
broccoli cultures.
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Background: The objective of this study was to assess the risk of brucellosis associated 
with different hygiene practices in the informal dairy production sector in rural Mali and 
local milk consumption habits. Methods: A cross-sectional study was conducted in 12 
villages in the rural commune of Cinzana in Mali, and consisted of two complementary 
surveys. The first used a participatory approach, based on focus group discussion 
coupled with open question interviews during general meetings in villages. Its objective 
was to describe attitudes and practices related to milk production and consumption. 
The second was a prevalence survey conducted in parallel on humans and dairy 
herds. In each selected household, serum was collected from people consuming 
milk or in contact with livestock, after written consent was given. A questionnaire on 
livestock management practices and milk consumption habits was also administered 
to households included in the study. Two types of biological samples were collected 
from dairy cows and goat: raw milk and serum. Screening agglutination Ring test 
was carried out on milk samples. Rose Bengal test was performed on all human and 
animal sera. Positive Rose Bengal samples were tested by ELISA for confirmation. 
Human sera positive to ELISA were re-submitted to a Rose Bengal test by dilution. 
This confirmatory test allows differentiating between actual infection and exposure to 
the pathogen. Results: Positive results to the ring test were obtained for 5.9% (2/34) of 
milk samples from cows and 1.3% (1/75) of milk samples from goat. Only 1.0% (2/204) 
of sera from cows and 0.7% (3/404) of sera from goat were positive to the Rose Bengal 
test. The same test gave positive results in 0.9% (2/213) of human sera. All animal 
positive with Rose Bengal yielded negative results with ELISA, while one serological 
human case was found. This case was recorded in the village where the 2 positive cow 
milk samples came from, and where cattle herds are managed individually rather than 
by the community. The results indicated that 100% and 98.1% of respondents consume 
milk from cow or goat respectively without prior heating. Handling of abortion material 
was also common amongst respondents: 72.7% reported it with goats, 6.1% with cows 
and 11.3% with both species. Summary: This study confirms the presence of human 
and animal brucellosis in the rural area of Cinzana, Mali. The prevalence found in this 
study was very low despite widespread risky production and consumption practices. 
Further investigations on risk factors and preventive practices would be valuable.
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Background: Thermophilic Campylobacter is one of the most important pathogen 
causing food borne illness in the world. In Tanzania, the risks of Campylobacteriosis had 
not been studied yet and the risks especially from informally marketed foods are in a 
great need for assessment. A study on risk assessment for Thermophilic Campylobacter 
infection through consumption of ready to eat beef in Arusha was therefore carried out 
from January to March 2010. Methods: A total of 160 samples were collected from beef 
carcasses (swabs) in butcher (n=73) and roast beef (nyamachoma in Swahili language) 
(n=45; one gram pieces)) and skewer beef (mishikaki) (n=42, one gram pieces) sold 
in beer bars. All the samples were served for isolation of thermophilic Campylobacter 
spp. The number of customers per hour was recorded in nine nyamachoma and 
nine mishikaki centres for seven consecutive days. A risk model for assessing risk 
of Campylobacteriosis due to the consumption of ready-to-eat beef was developed 
in @Risk (Palisade) and these data were fed into it. Dose-Response relationship 
was modeled using reported variables in literatures. Immunity against Thermophilic 
Campylobacter for adults was modeled using the diarrhoeal data in a hospital 
reported in a separate study. Monte Carlo simulation was run for 10,000 iterations and 
sensitivity analysis was run for 63 simulations in 1000 iterations. Results: The overall 
contamination rate of ready-to-eat beef with thermophilic Campylobacter was 24%. 
The probability of consuming contaminated meat with thermophilic Campylobacter at 
nyamachoma pubs was 15.5% and at mishikaki shops was 34.7%. The total amount 
of beef sold at nyamachoma pubs in Arusha municipality per day was 3,595 kg (90% 
CI: 1,745-6,173) and that sold as mishikaki per day was 165 kg (90% CI: 57-328). The 
probability that a naturally immunized person develops illness when he/she ingests 
enough dose of Thermophilic Campylobacter causing illness to a susceptible person 
was 13.1% by point estimate. Risk characterization showed that the incidence rate of 
Campylobacteriosis in Arusha per day was estimated as 6.43 people (90%CI:3.4-10.4) 
per 1000 people. Sensitivity analysis found that the most sensitive risk input was initial 
population of Campylobacter in ready-to-eat beef which we did not study in the present 
study. Summary: Contamination of carcasses with Campylobacter spp has indicated 
the need of applying good hygienic standards at all levels from farm to table in order 
to ensure food wholesomeness and safety in beef. Public education programmes, 
consumer awareness and training of food handlers on general food hygiene are 
recommended to reduce potential health risks to the public. Additional studies on the 
concentration of Campylobacter in different stages of value chain especially on the 
surfaces of ready-to-eat beef is required to update the present study for the more 
reliable risk characterization 
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Background: Kenya has over 85% of the dairy cattle population in East Africa and most 
of the cattle are kept by smallholders in rural, urban and peri-urban areas. Urban and 
peri-urban farmers are facing many constraints including poor husbandry practices, 
poor hygiene, and poor milk handlings which may lead to high prevalence of livestock 
diseases such as brucellosis that threaten the health of consumers. The objectives of 
the present study were to determine the prevalence of brucellosis in Kasarani, a peri-
urban area of Nairobi and to test whether the prevalence is influenced by the breed kept 
and husbandry practices applied by the farmers. Methods: One hundred farms and 20 
retailer milk shops were surveyed in Kasarani Division,using a questionnaire with open 
and closed questions to collect data on husbandry practices and perception of the 
farmer on brucellosis. Unboiled milk samples were collected in each farm and the 20 
shops surveyed and investigated for Brucella abortus and B. melitensis using Milk Ring 
Test (MRT) and indirect ELISA. A focus group discussion was supplemented in order to 
collect additional information on husbandry and brucellosis. Results: In the study area, 
two types of dairy systems, semi-zero grazing (14%) and zero grazing (86%) were 
present. The feedstuffs used were Napier grass (Pennisetum purpureum) (96%), dairy 
meal (90%), crop residues (84%) and natural grass (77%). Brewery waste, hay and 
poultry waste were also used at a lower extend. Crossbreds are widely used (53%), 
followed by pure exotic breeds (33%) and local breeds (8%). Artificial insemination 
(86%) was predominant for reproduction. Informal milk marketing was dominant: 66% 
of farmers sold milk directly to consumers, 26% to milk sellers and only 7% exclusively 
to cooperatives. The MRT results in farms revealed a crude prevalence of 6.9% in zero 
grazing farms, 0% in semi-zero grazing farms, 7.5% in crossbreeds, 5% in pure exotic 
breeds and 0% in local breeds. No milk samples showed positive results in ELISA. At 
milk shops no sample gave positive in MRT and ELISA. Nevertheless, the study noted 
some practices such as grazing (14%), the use of bull service for breeding (8%) and 
feeding with natural grasses (77%), which might be contaminated, as likely to expose 
cattle to brucellosis. Only 24% of farmers were aware of the existence of brucellosis as 
a potential disease while of these, only 8% had knowledge of brucellosis transmission 
and 3% reported having experienced a case of brucellosis in people in the household. 
Milk was boiled prior to consumption in all households and shops visited; however, 2% 
and 100% of dairy farmers and milk sellers respectively made fermented milk without 
boiling milk; this practice may predispose people to brucellosis. In addition, 10% of 
farmers handle aborted foetus with bare hands and are therefore potentially exposed to 
brucellosis. At market level, only one seller knew that brucellosis can be transmitted to 
man through milk. Education of dairy farmers and milk sellers on the risk of brucellosis 
is required in order to keep the prevalence of brucellosis low in Kasarani division.
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Background: A cross-sectional experimental study was conducted in Jimma town from 
November 2010 to March 2011 with the objectives studying Listeria monocytogenes 
and other Listeria species in milk and milk products. Methods: Samples were collected 
from cafes, milk product shopping and pastries and culturing was performed for 
bacteriological isolation. From total of 200 samples (milk, cottage cheese, ice cream 
and yoghurt) examined Listeria was isolated from 13(6.5%). Results: The frequency 
of isolation and distribution of Listeria in different food samples was analyzed and the 
difference in prevalence among different food samples: was not statistically significant 
(P>0.05). Large proportions 7 (14%) prevalence was observed in milk followed by ice 
cream 3 (6%), yoghurt 2 (4%) and cottage cheese 1 (2%). The study shows significant 
variation (P<0.05) in distribution of Listeria species in food samples. The dominant 
Listeria species isolated was Listeria monocytogenes 8 (4%) followed by Listeria 
innocua 3 (1.5%) and Listeria seeligeri 2 (1%). Summary: In conclusion, the prevalence 
of Listeria species in milk and milk products in this study was relatively lower than that 
of the previous reports in Addis Ababa. However, it still needs very strong attention in 
the public health concern.
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Background: Diseases spread through food still remain a common and persistent 
problems resulting in appreciable morbidity and occasional mortality. Food handlers 
play an important role in ensuring food safety throughout the chain of production, 
processing, storage and preparation. However, in developing countries like Ethiopia the 
proportion of certified food handlers and their carrier status is not studied. One of such 
diseases is salmonellosis that can be transmitted from chronic asymptomatic salmonella 
carriers especially the food handlers. Objective: to determine the Salmonella carrier 
status among food handlers of Addis Ababa university students’ cafeteria, Addis Ababa, 
Ethiopia. Methods: a cross sectional study was conducted to determine the carrier status 
of Salmonella among food handlers of AAU students’ cafeteria, from December 2010 to 
February 2011. A structured questionnaire was used to collect Sociodemographic data 
& predisposing factors. Stool samples collected from 233 food handlers were cultured 
on selenite cystine broth for enrichment, macConkey & XLD for primary culture and 
purification. Then biochemical and drug susceptibility tests were done. All components 
of data were entered using EPI-INFO 3.5.1 and analyzed using EPI-INFO 3.5.1 & 
SPSS version 16 computer software. Fisher’s exact test was applied and p-value of 
less than 0.05 was considered as statistically significant. Results: eight Salmonellae 
species were isolated among examined foodhandlers giving a carriage rate of 3.4%. Of 
these; two S.typhi, one S.paratyphi A and five other Salmonella species were isolated, 
and all they were females. Among the risk factors associated with salmonellosis, hand 
washing habit after toilet with and without soap had a statistically significant association 
with carrier status of Salmonellae, p = 0.003 (OD= 0.07, 95% CI= 0.008–0.58). The 
antimicrobial susceptibility profile showed all except one were resistant to Ampicillin 
and all isolates were resistant at least to one of antimicrobials tested. Summary: a 
3.4% carriage rate of Salmonella species was obtained and all isolates were resistant 
at least to one of antimicrobials tested. Accordingly, foodhandlers could be a source 
of salmonellosis unless carriers treated after periodic screening and other preventive 
measures like health education, food handling trainings given. Antimicrobial resistance 
profile also reflects it would be a serious problem in near future.
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Background: In Mozambique, the risk to human health of consuming poultry meat 
obtained from both the formal and informal market is unknown. Poultry is a major 
component of the diet and a valuable and affordable source of protein for all levels of 
society in Mozambique, because red meat is expensive. However, diarrheal diseases 
remain an important cause of mortalities, and it is unknown whether poultry meat 
consumption contributes to this. This study investigated and described the value chains 
for poultry production in Maputo, indicating possible stages at which there is a risk of 
microbiological hazards that could influence safety and quality of the final product. 
Methods: The magnitude of this risk was estimated using participatory microbiological 
risk assessment. For this purpose, a total of 330 samples of poultry meat from freshly 
slaughtered and frozen fowls were randomly collected from formal abattoirs (n=110), 
live bird markets (n=110) and farms (n=110). The following microbial monitoring tests 
using 3M™ Petrifilm™ Plates were analysed: E coli Type I, Coliforms and plate count 
as indicators of contamination to assess the compliance with Good Hygiene Practices 
(GHP) and Good Manufacture Procedures (GMP) that were considered relevant 
pre-requisites for Hazard Analysis Critical Control Point (HACCP). Results: The 
contamination rate with E. coli Type I was significantly higher in live bird markets (69/110, 
63%) than carcasses from the formal abattoir (43/110, 39%, x2=11.4, df=1, p<0.001) 
and farms (44/110, 40%, x2=10.5, df=1, p=0.001). Summary: The results suggested 
that poultry meat from live bird markets was more risky than poultry purchased from 
the formal sector or direct from the farm. A hygiene assessment system is proposed for 
all three value chains with a focus on those critical control points identified during the 
study. Participatory risk assessment has been carried out with poultry meat processors, 
to improve the quality and safety of poultry meat and develop integrated food chain 
hygiene management systems appropriate for the poultry sector in Mozambique.
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Background: The aim of this study was to investigate the antimicrobial resistance and 
the occurrence of enterotoxin-encoding genes in Staphylococcus aureus (n=50) and 
coagulase negative staphylococci (CoNS) (n=54) previously isolated from bulk milk 
produced by sixty-eight small-scale farms in ̈ Cariri¨, a semiarid region of Paraiba State, 
Northeastern Brazil. Methods: Isolates were evaluated for antimicrobial resistance 
using the Kirby-Bauer disk diffusion method using the following antimicrobials: 
amikacin (An, 30µg), ampicillin (Am, 10 µg), ceftazidime (Caz, 30µg), cephalotin (Cf, 
30 µg), clindamycin (Cd, 2 µg), chloranphenicol (C, 30 µg), ciprofloxacin (Cp, 15 µg), 
erythromycin (E, 15 µg), gentamicin (Gm, 10µg), norfloxacin (Nxn, 10 µg), oxacillin 
(Ox, 1µg), penicillin (P, 10 UI), sulfazotrim (Sut, 25 µg), tetracycline (Te, 30 µg), and 
vancomycin (Va, 30µg). Besides, minimal inhibitory concentration (MIC) was determined 
by microdilution method in selected isolates (n=23) by means of a semi-automated 
system. DNA from all isolates was extracted using a phenol-chloroform based protocol. 
A duplex-PCR assay targeting mecA and femA genes was performed in order to 
confirm MRSA. Uniplex-PCR testes were also used to detect the genes encoding the 
staphylococcal enterotoxins A, B, C, D, E, G, H and I (SEA to SEI). Results: Pan-
susceptibility was seen in 43% of the isolates, while 26% of them showed resistance 
to two or more antimicrobials. Isolates were most resistant to P (42%), Am (33%), 
Ox (15%), and Te (12%) and the most common resistance patterns were AmPnTe 
and AmPn. Resistance to maximum concentrations of Am and P have been observed 
in 12 (50%) of the selected staphylococci submitted to MIC determination. Although 
resistance to oxacillin was observed in 15 isolates, mecA was not detected among them. 
Staphylococcal enterotoxin-encoding genes were detected in 47% of the isolates. Out 
of the 50 S. aureus isolates, 17 (34%) harbored at least one enterotoxin-encoding gen, 
while 23 out of 54 (42%) CoNS tested positive for any of the investigated genes. The 
most frequent gene was seh, which was found in 31 (30.1%) of the isolates. The genes 
sei and seg were found in 15 (14.6%) and 14 (13.6%) of the isolates, respectively. The 
genes sea and sec were seen in one isolate each (0.97%), while 2 isolates 2 (1.9%) 
harbored the gene see. Two or more genes was observed in 13.6% of the isolates. No 
isolates harbored seb and sed genes. Although Staphylococcus aureus is considered 
the leading agent causing staphylococcal food poisoning, the present study suggests 
that enterotoxin-encoding genes are equally presented in CoNS in bovine bulk milk 
from the investigated region. Furthermore, higher frequencies of genes encoding novel 
enterotoxins (SEH, SEI and SEG) were observed compared to the classical ones. 
Summary: In conclusion, the present study demonstrates that not only S. aureus 
but also CoNS found in milk can potentially produce staphylococcal enterotoxins and 
might represent a concern in public health, especially in developing regions, where 
deficiencies related to adequate raw milk refrigeration are frequent. 
Acknowledgements: CNPq for financial support.
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Background: Listeria monocytogenes is a food-borne pathogen known to sporadically 
cause a fatal disease called listeriosis. The organism is reported to cause the most 
deaths among all food-borne bacterial pathogens. It is able to grow at very low 
temperatures (-1.5oC), high salinity (up to 10-12% NaCl), low pH (minimum 4.4), and 
low water activity (0.83). It therefore presents a food safety challenge in many foods, 
particularly ready to eat products. L. monocytogenes has been shown to grow in fish 
and fish products. Ghana is a heavy consumer of fish, yet no study had been conducted 
in the country on the occurrence of the pathogen in the products. Much of the fish 
consumed is traditionally processed as hot-smoked, salted and/or sundried fish (over 
80% of fish landings are processed that way). This study therefore sought to determine 
the occurrence of L. monocytogenes in hot-smoked tuna, salmon and herrings, and to 
determine the likelihood of ingestion of the pathogen by consumers. Methods: A survey 
was conducted in two coastal fishing and traditional fish processing communities in 
Accra to determine the frequencies of consumption of the products and the quantities 
often consumed at an instance. Using the United States Department of Agriculture 
protocols, the occurrence (prevalence and concentration) of L. monocytogenes 
was determined in three (3) samples of each product purchased from each of four 
central informal markets in Accra for analysis. Prevalence was determined as the 
percentage of samples in which the pathogen was detected, and concentration as the 
colony forming units of the pathogen per gram of fish (CFU/g). The likely numbers of 
L. monocytogenes ingested through consumption of each type of smoked fish were 
determined as the product of the respective quantities of each fish often consumed 
at an instance and the concentrations (CFU/g) of the pathogen therein. Results: The 
respective prevalence and concentrations of L. monocytogenes were: hot-smoked 
salmon - 100%, 1.60x103 CFU/g; hot-smoked tuna - 92%, 1.40x103 CFU/g; and hot-
smoked herrings 75%, 4.00x102 CFU/g. The quantity of hot-smoked tuna and salmon 
often consumed in both communities was >200g, and the respective values for hot-
smoked herrings between the two communities were 151g and 101g. Therefore, the 
likely numbers of the pathogen ingested were ³3.20x105 cells in salmon and ³2.80x105 
cells in tuna for both communities. In herrings, the likely numbers were 6.04x104 cells 
and 4.04x104 cells between the towns. Summary: The results suggest that consumers 
of hot-smoked fish from informal markets in Ghana are exposed to possible ingestion 
of Listeria monocytogenes.
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Background: The main objective of this study was to assess the safety of beef 
biltong produced and marketed by formal and informal channels and opportunities 
for processing and marketing of biltong by small scale cattle farmers. Processing 
biltong from communal cattle slaughtered at a small scale, registered abattoir, by 
small scale farmers, could increase value added income for farmers and improve 
nutritional security for consumers as it is a protein rich product with a long shelf life 
that does not require refrigeration. However, a communication and incentive strategy 
will have to be developed to alleviate microbiological food safety hazards in biltong 
in particular hazards due to unhygienic processing and marketing. Such a strategy 
requires better knowledge of the microbiological risks associated with biltong and the 
points at which they can be controlled. Methods: The study applied a combination of 
Hygiene Assessment, Hazard Analysis and Critical Control Point (HACCP) framework 
and Codex Alimentarius Commission microbiological risk assessment. Biotechnology 
(PCR) was used to check that the biltong originated form beef. Biltong samples were 
purchased from vendors in the Tshwane Municipal Area of Gauteng. Different biltong 
outlets were observed and described, including informal markets, biltong kiosks, 
service stations, supermarkets and butchers. Informal interviews and observations 
were used to construct a flow diagram illustrating the value chain for biltong. This 
has not previously been published. Microbiological cultures including E coli Type 1, 
Coliform Count, Total Plate Count and Staphylococcus aureus were conducted on 
85 samples. Results: The microbiological results were compared to contamination 
risks identified along the food value chain for each outlet and a mitigation strategy 
developed. A market opportunity in informal markets catering to taxi commuters 
was identified. It was found that the added value to a beef carcass could increase 
income for small scale farmers and a financial model was tested in a rural community. 
Summary: Our study suggests biltong could contribute to sustainable livelihoods and 
nutritional security for the poor.
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The study was carried out to establish food safety status of milk marketed by smallholder 
farmers in peri-urban wards of Temeke Municipality, Dar Es Salaam Tanzania between 
January 2010 to March 2010. A total of 120 milk samples from farmers (n= 69), milk 
vendors (n=7) and milk kiosks (n= 44) were collected from four randomly selected 
wards to assess presence of Staphylococcus aureus. At randomly selected milk selling 
shops, 120 consumers were interviewed on their perception regarding safety of milk. 
Standard methods were used to isolate S. aureus in milk samples. Data were analyzed 
using SPSS version 12.0. Results showed that about 1 792 litres (90%CI: 1 337 - 2 358) 
of milk are sold everyday in kiosks of Temeke municipality peri-urban wards. Out of this 
amount, 407 litres (90% CI: 119-799) was found to be contaminated with S. aureus. 
Exposure assessment showed that the probability of purchasing contaminated milk 
was 0.227 (90%CI: 0.062-0.436). Every day, 953 (90%CI: 718-1,249) people purchase 
milk from kiosks in peri-urban Temeke, and among them, 217 (90%CI: 62-427) people 
were estimated to purchase contaminated milk. The Total Bacterial Count (TBC) was 
also determined. The overall picture at both the production and market levels was that 
bacterial counts increase (and subsequently, milk quality decreases) as milk passes 
through increasing numbers of intermediaries. Other organisms isolated from the 
milk samples include Bacillus spp, Escherichia coli, Proteus spp, Enterobacteriaspp, 
Corrynebacteriumspp and Micrococcus spp. Participatory risk assessment showed 
that consumers knowledge on health risk associated with milk consumption was high 
(71.67%). Most of them reported stomach problems/diarrhea as major health risk one 
can encounter from drinking milk. This could be the reason why most of consumers 
prefer boiled milk served hot as they believe boiling of milk kills most of pathogenic 
bacteria. Poisoning from S. aureus through milk consumption occurs when humans 
consume enterotoxin produced by the pathogens
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Background: Foodborne infections still exert a heavy toll on human populations, 
particularly in developing countries where malnutrition, HIV and poor sanitation 
remain a big challenge. In addition, in sub-Saharan Africa the true burden of infections 
attributable to foodborne sources is unknown as systematic surveillance is not carried 
out routinely. With a number studies from developing countries including East Africa 
showing worrying trends in multidrug resistance among key enteric bacterial pathogens 
such as Escherichia coli, Salmonella spp, Vibrio cholerae and Shigella spp to nearly 
all commonly available antibiotics, it is imperative that this trend should be reversed. 
Methods: Here, we report data on a few studies to show the current issues on 
surveillance, investigation and management of outbreaks of key bacterial pathogens 
in the region. Results: Non-typhoidal salmonellae account for a steadily increasing 
proportion of these infections and in most published reports they may represent up 
to 20-70% of cases seen across a wide range of age groups. Significantly, majority 
of infections occur among children less than 5 years of age often with resultant high 
mortality rates of upto 30%. Antibiotic resistance is an emerging confounding clinical 
challenge, with 62% of recent S. Typhimurium isolates being multidrug resistant. 
Data on cholera outbreaks in Kenya before 1995 is scanty but we know the largest 
epidemic started in 1997 and lasted until 1999, with more than 33,400 notified cases, 
representing 10% of all cholera cases reported from the African continent during this 
two year period. Connection of the outbreak locations by major transportation routes, 
the temporal proximity of the outbreaks and the genotypic relatedness of V. cholera 
serotype Inaba strains from the outbreaks suggest that they might have been linked 
epidemiologically and show the speed with which cholera can spread in modern times. 
In the region the burden of typhoid fever remains largely unknown, in part because of a 
lack of blood or bone marrow culture facilities. In recent studies in Kenya the proportion 
of multidrug resistant strains also resistant to nalidixic acid rose from 3.5% to 13.2% 
between 1994 and 2008 (p<0.01). Of S. Typhi strains analysed 75.5% were of the H58 
haplotype group, an multidrug resistant haplotype rapidly expanding in south-east Asia 
that has been associated with fluoroquinolone resistance. Many countries in the region 
lack a formal surveillance system for foodborne infections investigation and reporting. 
Often treatment is given empirically based on clinical diagnosis alone. Availability of 
antibiotics over the counter without prescription has added to pressure for emergence 
of antibiotic resistance. As not all cases of foodborne infections particularly in the 
rural set-ups and poor urban areas end in the hospital, there is gross under-reporting. 
Summary: The creation of a structured surveillance and reporting system within the 
Ministries of Health would be useful in providing data and to enhance management 
strategies in outbreaks. In addition integration into a regional surveillance network 
would enable us to register trends of outbreaks nationally and within the region.
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Methods: Between January and April 2003, faecal samples were collected from 173 
humans, 110 chickens, 42 goats, 63 pigs and 45 dogs in Sudano-Guinean highland of 
Cameroon. Results: Qualitative and quantitative analysis revealed that four gastro-
intestinal zoonotic parasites (Ascaris, Trichuris, Ancylostoma and Strongyloïdes 
sp.) were most prevalent among humans and domestic animals from this area. 
Prevalence and infestation rates of the different parasites were significantly (p<0.05) 
influenced by the host’s age and sex. The results also revealed that presence of 
domestic animals in the households significantly (p <0.05) exposes their owners to 
these zoonotic parasite infestations.
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Background: Food borne salmonellosis constitutes a major health problem in many 
countries. Poultry is widely acknowledged to be a reservoir for Salmonella. Egg 
contents may be contaminated with Salmonella by two routes: trans-ovarian (vertical 
transmission) or trans-shell (horizontal transmission). In trans-ovarian transmission, 
Salmonella are introduced from infected reproductive tissues to eggs prior to shell 
formation. Salmonella serotypes associated with poultry reproductive tissues includes 
Salmonella enteritidis and Salmonella typhimurium. In Ethiopia, report regarding the 
contamination of eggs by Salmonella spp is very scarce. The objective of this study 
was to determine the possible presence of Salmonella in whole eggs for human 
consumption in Addis Ababa, Ethiopia. Methods: In this study a total of three hundred 
eighty four (384), clean, non-cracked eggs (macroscopically) were collected randomly 
from local markets in Addis Ababa. The eggs were from local and exotic breeds. In 
order to isolate Salmonella conventional culture methods– including pre-enrichment, 
enrichment, selective plating and differential plating – were performed. Briefly, after 
thorough washing and rinsing with ethanol, the eggs were pre enriched with peptone 
water, then cultured onto two selective enrichment media: RV (Rappaport-Vassiliadis) 
and SC (Selenite Cystine), then inoculated onto three selective agar media:(Salmonella- 
Shigella agar (SS), Xylose lysine deoxycholate agar (XLD) and MacConkey. Results: 
On these media, twenty egg samples were found positive based on colony morphology 
and biochemical testing. Of the 20 positive cultures, 18 (21.3%) were found to produce 
alkaline in butt of the LIA (Lysine Iron Agar) tube and also H2S (hydrogen sulfide). Based 
on these conventional methods, about 20% prevalence of Salmonella is accounted in 
whole eggs. However, due to the scarcity of availability of reagents and kits we were 
not able to perform further identification and characterization of Salmonella isolate. 
Summary: Eventhough we couldn’t do further biochemical and serological tests as 
confirmatory tests, the prevalence of Salmonella in whole eggs from this study is high 
enough to warrant further study with more biochemical analysis, serological testing and 
molecular characterization.
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Background: This study aimed to evaluate the presence of Listeria monocytogenes 
and Escherichia coli in raw milk and “coalho” cheese samples from Afrânio, Petrolina 
and Santa Maria da Boa Vista cities, located in São Francisco Valley, semi-arid 
region, Pernambuco State, Brazil. Methods: For Listeria spp. detection biochemical 
and molecular methods such as polymerase chain reaction (PCR) were used. Sixty 
samples were analyzed, 10 raw milk and 10 “coalho” cheese samples from each city. 
Results: Phenotypic and genotypic tests showed agreement in results, confirming the 
absence of Listeria species in all samples. In parallel analysis, the samples showed high 
levels of total coliform counts (53.3% for raw milk and 93.3% for “coalho” cheese) and 
fecal coliforms (16.7% for raw milk and 90% for “coalho” cheese) above the standards 
established by Brazilian law, beyond presence of E. coli (63.3% for raw milk and 80% 
for “coalho” cheese). The results indicate poor sanitary conditions in handling during 
production, storage and/or marketing of these products. Thus, 43 out of 60 samples 
tested were found unfit for human consumption, according to current legislation, 
demonstrating that preventive measures should be deployed in the production and 
storage of raw milk and “coalho” cheese in São Francisco Valley, Pernambuco State, 
Brazil.
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Background: The study was carried out to establish food safety status of milk 
marketed by smallholder farmers in peri-urban wards of Temeke Municipality, Dar Es 
Salaam Tanzania between January 2010 to March 2010. Methods: A total of 120 milk 
samples from farmers (n=69), milk vendors (n=7) and milk kiosks (n=44) were collected 
from four randomly selected wards to assess presence of Staphylococcus aureus. 
At randomly selected milk selling shops,120 consumers were interviewed on their 
perception regarding safety of milk. Standard methods were used to isolate S. aureus 
in milk samples. Data were analyzed using SPSS version 12.0. Results: About 1,792 
litres (90% CI: 1 337-2,358) of milk are sold everyday in kiosks of Temeke municipality 
peri-urban wards. Out of this amount, 407 litres (90% CI: 119-799) was found to be 
contaminated with S. aureus. Exposure assessment showed that the probability of 
purchasing contaminated milk was 0.227 (90% CI: 0.062-0.436). Every day, 953 (90% 
CI: 718-1,249) people purchase milk from kiosks in peri-urban Temeke, and among 
them, 217 (90% CI: 62-427) people were estimated to purchase contaminated milk. 
The Total Bacterial Count (TBC) was also determined.The overall picture at both the 
production and market levels was that bacterial counts increase (and subsequently, 
milk quality decreases) as milk passes through increasing numbers of intermediaries. 
Other organisms isolated from the milk samples include Bacillus spp., Escherichia 
coli, Proteus spp., Enterobacteria spp., Corynebacteriums spp. and Micrococcus 
spp. Participatory risk assessment showed that consumers knowledge on health risk 
associated with milk consumption was high (71.67%). Most of them reported stomach 
problems/diarrhea as major health risk one can encounter from drinking milk. This could 
be the reason why most of consumers prefer boiled milk served hot as they believe 
boiling of milk kills most of pathogenic bacteria. Poisoning from S. aureus through milk 
consumption occurs when humans consume enterotoxin produced by the pathogens. 
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As a global society emerges and movement of people and animals around the world 
increases, the importance of water quality and zoonotic diseases is being increasingly 
recognized. Enteric pathogens are at the core of many water quality problems and 
may come from both human and animal sources. Whether the pathogen is a bacteria, 
parasite, or virus, many of the same factors affect survival and transport in the 
environment, and our studies in developed and developing countries have identified 
similar pathogens and processes that contribute to fecal pathogen pollution, as well 
as approaches to assessing risk and mitigating pathogen pollution. An important part 
of solving widespread and complex problems such as pathogen pollution is to bring 
together experts from a variety of backgrounds including veterinary medicine, human 
medicine, engineering, ecology, and the social sciences. The ‘One Health’ framework 
promotes this, and has facilitated connecting researchers, students, and stakeholders 
with common interests and goals. The Health for Animals and Livelihood Improvement 
(HALI) program in Tanzania is one such One Health Project that has brought together 
a multi-disciplinary team to investigate the epidemiology of zoonotic diseases and 
water issues at the human:animal:environment interface in East Africa. When it comes 
to addressing water quality problems, an important question is whether contributing 
fecal sources are primarily human or animal, as this affects what types of mitigation 
measures may be most effective and appropriate. For example, if human sources are 
the focus, then providing better sanitation measures along with education may reduce 
fecal loading to surface waters, whereas animal sources are often managed differently, 
such as by providing alternative watering sources and planting vegetation to act as 
a buffer. In order to identify whether human or animal feces are present in a water 
samples, Bacteroidales is a promising alternative indicator bacteria that can be detected 
using qPCR, and we have found it correlates with the coliform levels traditionally used 
to detect fecal contamination in water samples. Even better than quantifying indicator 
bacteria is to directly detect pathogens of concern. However, the difficulties in quantifying 
pathogens include (1) even the most comprehensive monitoring toolkit cannot measure 
all pathogens of concern, (2) lack of pathogen detection is not necessarily evidence of 
absence, and (3) pathogens that are detected by methods that do not require culturing 
might not be infective. Given these limitations, we have proposed a framework for 
monitoring water quality that incorporates quantitative microbial risk assessment 
(QMRA) to inform risk management decisions. Underlying all of these research efforts 
is a cross-cutting theme to build One Health capacity for identifying and mitigating the 
emergence and spread of zoonotic diseases from animals to humans. As part of our 
PREDICT, NIH, and WERF projects we have built a global network of partners who 
are working together to enhance linkages across countries, regions and disciplines. 
Capacity building activities currently underway include introducing new technologies 
at the local level, creating training materials, and using cutting-edge information 
management tools.
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Background: Street food is a source of inexpensive, convenient, and nutritious food 
and is especially important for the poor who lack resources to prepare meals at home. 
This study focused on informal marketing of meat products within South African towns. 
A survey was conducted with informal meat traders (n=51) in seven towns in northern 
KwaZulu-Natal. Methods: Structured interview techniques were used, combined with 
structured observation and photography of trading operations. Meat samples (25) were 
collected for microbiological analysis (total aerobic counts and coliform counts) from 
 21 purposively selected respondents. These 21 traders were interviewed for a second 
time, and a participatory discussion was held with a group of traders. Results: The 
majority (94%) of the informal traders were street vendors, mostly selling from fixed 
premises; their average age was 36 years and over 90% were female. For 92%, meat 
trading was their primary income activity. Half the respondents traded only one meat 
product and only one respondent traded three products. Around one third sold less 
expensive products (e.g. offal). Grilling was the most common means of preparation 
(57%) followed by cooking in a pot (33%). Beef was the most popular meat followed 
by chicken, and if more than one product was traded the trader reported that beef was 
more preferred by consumers. Most traders obtained their stock from butchers (62%) 
with supermarkets in second-place (20%). They considered that price was the most 
important attribute for consumers but that freshness and proximity were also relevant. 
In the second survey, 46% of traders said their biggest constraint was related to water 
availability and for 86% of traders the aspect they would like to change about their 
business was improving or building a shelter. In terms of food hygiene practices, the 
majority of traders lacked cooling facilities and 80% lacked access to running water 
while 90% lacked drainage for dirty water. For a majority of the street vendors, the 
roofing, flooring or walls of business premises were inadequate. A minority (16%) lacked 
access to public toilets. However, risk-mitigating measures such as heating modalities 
and reducing storage time were practiced by around half the traders. Various hygiene 
indicators (such as flies, dirt, cleanliness of premises and water) were assessed: for 
most indicators the majority were acceptable. Microbiological testing showed that the 
majority (74%) of samples from cooked meat had satisfactory total plate counts, whereas 
100% of raw meat samples were unsatisfactory. Coliforms were only isolated from two 
samples (one raw and one cooked). Qualitative risk assessment identified four areas of 
concern which were could give rise to hazards which could give rise to risks that were 
likely or highly. These were contaminated environment, lack of knowledge, inadequate 
infrastructure and poor hygiene practices. In conclusion, informal marketing of meet 
provides both income to traders and nutritious foods to urban consumers. Summary: 
Although infrastructure is very poor, the quality of cooked products was reasonably 
good. Participants identified key constraints which would enable them to improve their 
operations and these are also likely to improve meat safety.
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A cross- sectional study was conducted from October 2009 to March 2010 to assess the 
level of contamination of informally marketed milk with Staphylococcus aureus at farms 
and milk collection centers in Debre Zeit, Ethiopia. One hundred seventy raw farm bulk 
milk, 25 mixed bulk milk samples and 20 pasteurized and packaged milk samples were 
collected from 14 milk collection centers and isolation and identification of S. aureus 
were carried out following standard method. S. aureus was isolated from 44 % of farm 
bulk milk and 72 % of milk collection centers’ bulk milk and it was not detected from 
pasteurized milk samples. Contamination rates of farm bulk milk with Staphylococcus 
aureus were significantly different among the collection centers where samples were 
collected (x2=31.8, df=13, p=0.003).The milk produced and collected in peri-urban 
areas was significantly more contaminated with S. aureus (64%) than milk produced 
and collected in urban areas (38%) (x2=7.18, df=1, p=0.007). The frequency of isolation 
of S. aureus in milk collection centers bulk milk varied between 67% and 100% among 
collection centers. However, the contamination rates were not significantly different 
among these collection centers (x2= 1.5, df=4, p=0.83). The overall contamination rate 
at collection centers (72%) was significantly higher than that at the farm level (33%, 
x2=10.6, df=1, p=0.001). Overall, the study revealed that milk produced and collected 
in and around Debre-Zeit was found to be contaminated with S. aureus, raising the 
issue of quality control and improving the safety of milk to safeguard the consumer 
from associated health problems and enabling the producers to earn much more from 
milk sale.

Presented by: Dessisa, Fanta



119

ICOPHAI 2011

E
nterics and Food...

Raw milk consumption behavior and possible risk factors among dairy 
producers in urban and peri urban areas of Debre-Zeit: Implication for 
public health

Fanta Dessisa 1, Kohei Makita 2, Akafte Teklu 1, Girma Zewde 1, Delia Grace 3

 
1 Addis Ababa University
2 Rakuno Gakuen University
3 International Livestock Research Institute

A cross- sectional study was conducted from October 2009 to March 2010 to assess 
raw milk consumption behavior, milk handling practices and risk factors associated with 
consumption of raw milk among dairy farming communities in urban and peri urban 
areas of Debre-Zeit, Ethiopia. Structured interviews related with sales and consumption 
of milk were administered to 170 dairy farmers: 131 urban (77.1%) and 39 peri-urban 
(22.9%), and descriptive statistics were performed for the data generated. Of the 170 
participants, 31.8% (n=54) producers reported that they had a habit of consuming 
raw milk. The proportion of dairy farmers consuming raw milk was significantly higher 
in peri-urban areas (94.8%) than urban areas of Debre-Zeit (13.0%, x2=89.25, df=1, 
p<0.001). Peri-urban farmers used 20% of total milk production for home consumption, 
50% for traditional cheese and butter production and 30% for sales to the milk collection 
centers. In urban areas, farmers used 10.5% for home consumption, 63.3% for supply 
to the collection centers, 10.5% sales to neighbors on contractual basis and 15.7% 
sales to hotels. Four factors (education, income, urbanity and awareness of milk-borne 
diseases) were served for a risk factor analysis using a multiple regression, and only 
residing in peri-urban areas was significantly associated with consumption of raw milk 
(p<0.001). Out of 170 farmers, only 50 farmers consumed milk within 1 to 2 days and 
the other 120 farmers stored milk for more than 2 days. The 120 farmers stored milk 
in clay pot (n=41, 24.1%), plastic (n=33, 19.4%) and mixing bowl (n=46, 27.1%) at 
home either in room temperature (n=79, 46.5%) or in a refrigerator (n=41, 24.1%). 
In the households where milk was stored in a room temperature, milk was stored 
until consumed and the remaining were served for traditional yogurt production. Out 
of 170 dairy farmers, 85.6% were unaware of milk borne diseases associated with 
consumption of raw milk. The study showed that a common habit of raw and fermented 
milk consumption, and inadequate knowledge of milk borne diseases among dairy 
producers implying risk of milk borne diseases in the study area. Future study should 
investigate the effectiveness of the traditional milk fermentation and risk of illness 
through consumption of raw milk before fermented.
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Background: Although Staphylococcus aureus has been reported as the main 
staphylococci species causing human food poisoning, recent findings have demonstrated 
that coagulase negative Staphylococcus can harbor a variety of enterotoxin-enconding 
genes. These bacteria are considered minor mastitis pathogens in cows compared to S. 
aureus. However, CoNS are very often present in goat milk and are the most common 
agent of mastitis in this species. Therefore, this study aimed to raise information 
about the occurrence of enterotoxin-encoding genes among coagulase negative and 
coagulase positive staphylococci isolated from bulk goat milk yielded by small-scale 
producers in the semiarid region of Paraiba State, the leading goat production region 
in Brazil. Methods: Sixty-eight isolates including 23 coagulase positive (CoPS) and 48 
coagulase negative (CoNS) staphylococci were obtained from milk samples collected 
from four production centers located at the following municipalities: Cabaceiras (n=08 
isolates), Monteiro (n=22), Sumé (n=32) e Umbuzeiro (n=6). Genomic DNA extraction 
was performed using a phenol:chloroform based protocol. Uniplex-PCR assays were 
used to detect the genes encoding the enterotoxins A, B, C, D, E, G, H and I (seA 
to seI). Reactions were performed in a final volume of 25 μL containing 0.4 mM of 
each primer, 200 mM of each dNTP, 2 mM of MgCl2, 2 μL (100ng) of DNA template 
and 1 U of Taq DNA polymerase. The amplification was performed in a thermocycler 
and products were separated in 1.5% agarose gel. S. aureus ATCC 13565 (sea), S. 
aureus ATCC 14458 (SEB), S. aureus ATCC 19095 (sec, seh, and I know), S. aureus 
ATCC 23235 (sed f.) and S. aureus ATCC 27664 (see) were used as positive controls. 
Results: Enterotoxin-encoding genes were detected in 13 (19.1%) isolates, from which 
9 were CoNS and 4 were CoPS. The most frequent gene was seI, found in 61.5% of 
the positive isolates, followed by the genes seG (46.2%) and seC (30.8%). There was 
no difference between the frequencies of genes in CoNS (17.4%) and CoPS (18.7%), 
suggesting that enterotoxin-encoding genes are equally found in both coagulase 
negative and positive staphylococci from of goat milk origin. Five isolates harbored 
more than one gene. Interestingly, three of them were Staphylococcus aureus. The 
genes for the enterotoxins A, B, D, E and H were not detected. The seC gen was 
detected only in the isolates from a single municipality. Summary: The results of the 
present study indicate that approximately 20% of staphylococci from goat milk harbor 
enterotoxin-encoding genes and those were equally present in coagulase negative and 
coagulase positive Staphylococcus. Besides, the most frequent genes were seI and 
seG, followed by seC.
Acknowledgements:ETENE/Fundeci/BNB for grants and CNPq for scholarship.
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Background: This study was conducted to evaluate the effect of including plant 
charcoal from Canarium schweinfurthii (charcoal A) and maize cob (charcoal B) in the 
diet on aflatoxin B1 toxicosis in broiler chickens. Methods: Tree-weeks-old male chicks 
(Hybro) were randomly divided into 8 groups of 20 individual birds each individually 
caged in a completely randomised design. The birds in group 1 received diet C- without 
aflatoxin B1 and considered as negative control, while the chickens in group 2 were fed 
with diet C+ (positive control) containing 22.02 ppb of aflatoxin B1 produced in peanut 
meal by Aspergillus flavus. The chickens in groups 3 to 8 were fed diets containing 
22.02 ppb of aflatoxin B1 and supplemented with either 0.20, 0.40, or 0.60% of charcoal 
A (A0.20, A0.40 and A0.60 respectively) or charcoal B (B0.20, B0.40, and B0.60 respectively). 
Results: The result indicated that feeding 0.20, 0.40 and 0.60% of charcoal A and 
0.60% of charcoal B significantly (p<0.05) increased feed consumption as compared 
with C+. Birds fed 0.20, 0.40 and 0.60% of charcoal A had significantly (p<0.05) higher 
final body weight as compared with C+. When compared with C+, birds fed 0.40 and 
0.60% of charcoal B had significantly (p<0.05) higher body weight, average weight 
gain and intestine length. Both charcoal A and B depressed (p<0.05) liver weight and 
increased intestine density as compared with C+. Summary: It was concluded that 
0.20% of Canarium schweinfurthii charcoal and 0.60% of maize charcoal could be used 
as feed additives to absorb aflatoxin B1 and promote growth performance of broiler 
chickens.
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Background: Raw, unpasteurized milk is regularly consumed in some communities 
in Ghana, especially among the Fulani ethnic group. However, unpasteurized raw 
milk has been implicated in outbreaks of food borne diseases, including listeriosis, 
in many countries. The production and consumption of milk has become an informal 
cottage industry in Ghana. Recent years have also seen increasing reports of human 
illness compatible with listeriosis. This study was conducted to investigate the 
risk of consuming raw milk and its products that may be contaminated with Listeria 
monocytogenes, the pathogen that causes listeriosis, in Ghana. This was the first 
study on the risk of exposure to listeriosis from raw milk in Ghana. Methods: A survey 
was carried out in selected raw milk consuming communities to assess the potential 
prevalence of listeriosis and to establish the raw milk pathways and milk production 
and handling practices. Participatory appraisals were conducted with retailers and 
the milk value chain mapped. A fault tree was developed and exposure assessment 
was then qualitatively assessed. Based on this critical control points were identified. 
Results: Results showed health indicators suggestive of listeriosis in the study area, 
such as high prevalence of spontaneous abortion, meningitis and diarrhoea in people. 
Participatory appraisal showed multiple stakeholders whose activities could contribute 
to the risk of microbial infection, including listeriosis. The important stakeholders are 
the farmers who do the milking, the assemblers, and the retailers. Value chain mapping 
found milk from urban, periurban and milkshed producers all flowed to assemblers and 
from thence by a variety of paths to consumers. The fault-tree generated suggested 
that infection with L. monocytogenes could result from consuming unpasteurized raw 
milk contaminated through sources such as cattle, serving and transport utensils, as 
well as cross-contamination during handling. The results suggest that the highest level 
of exposure is associated with milk consumed in the retail market and identified the 
handling practices that might lead to this. (This result was confirmed by a quantitative 
analysis). Exposure to the pathogen was higher from fermented unpasteurized raw 
milk retailed on the informal market than boiled raw milk. Boiling could be used to 
reduce the occurrence of the pathogen in the raw milk samples. Summary: Listeriosis 
is much under-researched in Africa and this study represents one of the first attempts to 
understand its importance in Ghana. This study combining health surveys, participatory 
appraisals, value chain mapping and qualitative risk assessment increased 
understanding of the risk of listeriosis and suggested critical control points where risk 
could be mitigated.
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Background: Listeriosis is a group of disorders caused by the bacterium Listeria 
monocytogenes. The organism, which is considered to be recalcitrant to environmental 
stress such as freezing, refrigeration, drying and heating to a remarkable extent, is 
widely distributed in the environment and is consequently associated with various food 
products of both plant and animal origin including unpasteurized or under-pasteurized 
fresh cow’s milk. The disease has the highest case-fatality ratio of all food-borne 
diseases and it is considered as an emerging food-borne disease globally. In Ghana, 
the consumption of unpasteurized daily products is widely practiced in some milk 
producing communities. This study, aiming at improving the safety of animal-sourced 
foods, assessed the risk of consuming raw or unprocessed milk from the informal 
milk markets in Ghana that may be contaminated with Listeria monocytogenes and 
determined the best options for mitigating the problem. Methods: Modular Process 
Risk Models (MPRM) are a recent framework for quantitative microbial risk assessment. 
This identifies key steps and to each assigns one or more basic processes which 
can be described mathematically. A MPRM was developed to quantitatively assess 
the risk of consuming dairy products from the informal market contaminated with L. 
monocytogenes based on three risk inputs: the quantitative diary market chain model, 
information on handling of milk, and contamination rates of milk/milk products with L. 
monocytogenes in each pathway. Data from participatory rural appraisal and interviews 
of stakeholders of informal milk markets were used to model the quantitative diary 
market chains and milk handling practices. L. monocytogenes contamination rates 
were obtained by laboratory testing of milk samples from the chains. Results: L. 
monocytogenes was detected in samples from 42-47% of farms (production sites) 
and 79-84% of retail samples. The organism was detected in 21% of boiled milk 
samples and 52-84% in fermented milk samples. The MPRM identified up to ten steps 
between the farm and consumption and charcterised each according to the processes 
involved. The fermented milk samples were consumed in greater volumes than the 
boiled and untreated milk samples. Risk determination using Monte Carlo simulations 
and probability modeling suggested the risk of L. monocytogenes was highest with the 
fermented milk at the retail market, supporting the findings of the qualitative exposure 
assessment. Optimization of the boiling and fermentation processes could effectively 
reduce the risk of listeriosis. Summary: This proof of concept study used sophisticating 
modeling techniques along with information derived from participatory appraisals, 
showing how adapting tools to local contexts can generate useful evidence on food 
safety at a fraction of the cost of conventional risk assessment. The assessment was 
able to identify high risk products and consumer groups and hence lead to better risk 
management.
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Background: In Tanzania, ‘nyama-choma’ (roast beef) and ‘kuku-choma’ (roast chicken) 
are popular ready-to-eat foods served in beer bars. A separate risk assessment for 
thermophilic Campylobacter in Arusha showed that the incidence rate was 6.4 people 
(90% CI: 3.4-10.4) per 1000 peopleper day but the concentration of Campylobacter in 
beef, which was not studied, was the factor influencing the results of the assessment 
the most. The present study was thus conducted to understand the concentration of 
thermophilic Campylobacter on roast beef and chicken surfaces as well as that on 
raw beef using the most probable number (MPN) approach. Methods: A survey was 
conducted in Arusha, Tanzania in September and October 2010 and 30 samples of beef 
sold at butchers and 30 samples of roast beef and 10 samples of roast chicken sold 
at nyama-choma beer bars were collected and these butchers and bar owners were 
interviewed for the sales and hygiene information. Fifty grams of samples were rinsed 
with 25 ml of Phosphate Buffered Saline (PBS) and one ml of each three replicates of 
this solution and 10 and 100 times diluted solutions were inoculated to Preston broth 
and incubated at 42°C for 24 hours in a CO2 jar. The solutions were then cultured on 
CCDA agar at 42°C for 48 hours and the isolates were sub-cultured on blood agar and 
the DNA was extracted. The extracted DNA was tested for thermophilic Campylobacter 
using PCR and positive DNA was tested for both C. jejuni and C. coli. The MPN of the 
isolates was obtained from the MPN table. Results: Out of 70 samples, thermophilic 
Campylobacter isolates were detected from one sample of roast chicken and identified 
as C. coli. The prevalence was therefore 0% (0/30) for beef at butchers, 0% (0/30) for 
roast beef and 10% (1/10) for roast chicken. The MPN of the C. coli was 0.37/g of meat 
(95% CI: 0.07 – 1.0). A low recovery rate and the small value of MPN might be due to 
dry and hot selling environment in butchers and heat of roasted meats. According to the 
interviews with 30 butchers, 7 respondents (23%) had a refrigerator and 16 (53%) had 
received hygiene training. Similarly, out of 40 nyama-choma beer bar owners where 30 
roast beef and 10 roast chicken were sampled, 8 (20%) had a refrigerator and 21 (53%) 
had been trained. All the respondents used tap water in their operation. The fact that 
C. coli was recovered from roast chicken suggested possible post-roast contamination 
and although the owner of the bar which C. coli was detected did not use same utensils 
for both raw and roasted meat, 38% (15/40) of nyama-choma bar operators reported 
using. The proportions of pubs using the same utensils for both raw and roast meat 
were not significantly different between those trained for hygiene (7/21, 33%) and 
not trained (8/19, 42%, x2=0.06, df=1, p=0.81), suggesting ineffectiveness of hygiene 
training provided by the health authorities. Future research should focus on updating 
the risk assessment and incentives of compliance to hygiene regulation.
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Background: In the year 2009, a study was carried out in abattoirs supplying meat in 
Nairobi, Kenya and its environs. Three slaughterhouses with different level of hygiene 
control, classified as export, improved and typical local, were selected. Three hundred 
cattle were tracked along the slaughtering process to sample faeces and carcass 
swabs. Faecal samples from the rectum were taken from each animal after stunning. 
Two carcass sites, flank and brisket were swabbed after flaying, evisceration and 
after cleaning. In total seven samples were taken from each carcass. Methods: E.coli 
O157 was isolated by culture and serotyped using card agglutination test. The isolates 
were further tested for verotoxin production and Monte Carlo simulation was run to 
determine the risk of carcass contamination. A HACCP model was also developed 
for one of the abattoirs. E.coli O157:H7 was detected from the faecal and carcasses 
samples at different stages. Results: Two hundred and eighty out of 2,100 samples 
(13.3%) were IMVIC positive for E. coli. (++---) and Sorbitol MacConkey negative and 
were therefore tentative E. coli O157 colonies. After serotyping for O157, 92 out of 280 
(4.3%) isolates, were positive for E. coli O157:H7. Forty two isolates were tested for 
verotoxin production, eight were positive for VT1 only while two were positive for both 
VT1 and VT2. The probability of a carcass being contaminated with E.coli O157 in the 
abattoir was 2.9% (90% CI: 0.8%-6.1%), 4.8% (90%CI: 2.0%-8.6%) and 3.8% (90%CI: 
1.3%-7.3%) in the export, the local improved and the typical local abattoir respectively. 
Based on E. coli detection as an indicator of hygiene, the risk of contamination is low 
in the export slaughter house followed by the typical local slaughter house and highest 
in the local improved; however the confidence intervals overlapped and the level of 
hygiene was not significantly different. This trend was observed also for the probability 
of a carcasses being contaminated with vero-toxin producing E. coli: 0.7% (90% CI: 
0.2%-1.7%), 1.2% (90% CI: 0.4%-2.4%) and 1.0% (90% CI: 0.3%-2.0%) in the export, 
the local improved and the typical local abattoir, respectively. Summary: This study 
shows that there is a risk of carcass contamination with E.coli O157 in all the different 
categories of slaughterhouses in Nairobi. 
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Background: One factor hindering export of small ruminants is the presence of 
zoonotic diseases such as Brucella. With the objectives of determining prevalence, 
isolation and measuring the status of this disease in sheep and goats of pastoral 
areas of Ethiopia, a survey had been conducted from 2004 to 2006. Methods: For 
these, 6201 sera (3694 goats & 2507 sheep) were collected from zones of Afar, 
Somali, Borana and South Omo. Serological laboratory analysis using Rose Bengal 
Plate (RBPT) and Complement Fixation (CFT) tests were conducted as screening and 
confirmatory, respectively. Tissue samples were collected from 14 RBPT positive goats 
from three export abattoirs by test-and-sample method and B. melitensis was isolated 
using Brucella selective media. To confirm and subtypes of the isolates; staining, 
biochemical tests and PCR were used. Results: The overall individual seroprevalence 
of small ruminant brucellosis in the pastoral areas was 2.16% and 5.16% with CFT 
and RBPT, respectively. The overall flock seroprevalence was 58.2% and 68.7% with 
CFT and RBPT, respectively. Totally 67 peasant associations (kebeles) distributed in 
25 districts and 8 zones were surveyed. Statistically Significant difference with p<0.05 
was observed among zones, between species and among age groups surveyed. All 
the zones and 84% of the districts were seropositive. The prevalence was 3.09% and 
0.8%, in goats and sheep, respectively. The seroprevalence in different age groups was 
calculated and all age groups were seropositive with prevalence ranging from 0.3% 
to 3.51%; age groups 2-3 years were with the highest seroprevalence. Summary: 
Therefore, brucellosis was found as an important public health and economic important 
disease in the surveyed astoral areas.
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The human body is host to a multitude of microbial species and communities that are 
estimated to outnumber the number of host somatic cells. These microbial species 
have been implicated in various health and disease conditions, and we are now 
in a position to address the populations and the diversity that exists within these 
populations. This has been made possible through the advances in metagenomic 
studies whereby we are now able to generate sequence data from entire 
environments without first using a culturing step. Metagenomics tools and techniques 
have evolved primarily from approaches that have been developed to study the 
diversity in the oceans, and have been made more accessible through the newer 
generation of sequencing technologies.
The studies on characterizing the human microbiome have gone from studies focused 
on one or two individuals to large-scale worldwide initiatives focused on major disorders 
and involving hundreds of participants. Questions focus on whether or not there is a 
core human microbiome, what are the correlations if any between microbial species and 
various disease conditions, and what are the technological and bioinformatics needs 
in order support the advances in data generation. The NIH funded Human Microbiome 
Project (HMP) for example that is currently underway includes the sequencing of at 
least 3000 bacterial reference genomes, and significant metagenomic sequencing 
to characterize the microbial communities from 15-18 body sites in 300 consented 
individuals. It is clear that the advent of metagenomics holds significant promise for 
increasing our understanding of many microbial diseases associated with the human 
body, inclusive of those that are yet to be characterized.
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Background: This study aimed to determine the genotypic relatedness of staphylococci 
organisms isolated from different sources of small-scale dairy plants for pasteurization 
of goat milk produced by small-scale producers in Cariri region, a semiarid area in 
Northeastern Brazil. Three dairy processing plants that distribute pasteurized milk to 
day care centers and public schools under ¨Fome Zero (No Hunger)¨ program were 
included. The study was mainly prompted by previous investigations that have shown 
high staphylococcal contamination of goat milk. The hypothesis is the genotyping 
could be useful in identifying contamination sources to pasteurized milk and therefore 
aid the implementation of strategies to improve milk quality and safety. Methods: 78 
staphylococci from three small-scale dairy plants were isolated from raw milk before 
processing, surface of dairy equipments and milk tanks (pre- and post-pasteurization), 
workers´ hands and pasteurized milk. Genotyping was performed by Repetitive 
extragenic palindromic PCR (Rep-PCR). Amplifications were performed using primer 
RW3A (5´TCGCTCAAAACAACGACACC). Amplified products were separated by 
electrophoresis in a 1.5% agarose gel and stained with ethidium bromide and visualized 
under UV trans-illumination. Multilocus sequencing typing (MLST) targeting seven 
housekeeping genes was also tested on few isolates. Alleles at the seven loci were 
assigned by comparing the sequences at each locus to those of the known alleles in 
the S. aureus MLST database (http://www.mlst.net). Results: The Rep-PCR analysis 
showed that the 78 staphylococci isolates were grouped into 27 different genotypic 
clusters when the genetic similarity threshold was set at 70%. These results indicate 
considerable genotypic variability among staphylococci present in the environment 
of goat milk dairy plants in the investigated region. Genotypes were not clustered 
by the municipality (sampling origin) suggesting that genotypic related staphylococci 
organisms are spread in the three dairy plants evaluated. However, there was a trend 
of clustering by the type of sample, especially when raw milk samples are taken in 
consideration. Interestingly, some isolates from hand swabs taken from workers 
collected from different dairy plants were closely related to each other. Genotypic 
relatedness could also be identified between isolated from raw and pasteurized 
milk, which could suggest deficiencies in the pasteurization process. MLST analysis 
was limited considering coagulase negative staphylococci predominated among the 
isolates. Among the few confirmed S. aureus isolates, the preliminary sequencing 
data indicates the same allele profiles for six house keeping genes in four S. aureus 
isolates; one was isolated from pasteurized milk and three isolated from raw milk from 
two different dairy plants. Summary: In conclusion, the Rep-PCR results, together with 
preliminary MLST data suggest the presence of clonally related S. aureus from raw and 
pasteurized milk, indicating problems in the milk pasteurization process.
Acknowledgements: ETENE/Fundeci/BNB and CNPq for financial support.
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Genetic diversity of Mycobacterium bovis strains isolated from 
domestic animals, wildlife and human in Tanzania from 1993 to 2010

Claudius Luziga 1, Rudovick Kazwala 1, Sayoki Mfinanga 2, Michael Sharp 3, Sarah 
Cleaveland 4, et al.
 
1 Sokoine University of Agriculture
2 National Institute of Medica Research
3 Veterinary Laboratories Agency, Lasswade
4 University of Glasgow

Background: This report gives an insight into the global M. bovis genetic diversity 
in Tanzania and the impact on the disease transmission. Methods: Spoligotyping 
was performed on 72 Mycobacterium bovis isolates in order to evaluate the genetic 
biodiversity of M. bovis strains identified in Tanzania in the spanning period from 1993 
to 2010. Results: An apparently high level of heterogeneity was observed. In total, 
eleven spoligotypes were identified. Over 90% of these isolates belong to the African 
2 clone of M. bovis, the remaining 10% do not belong to either African 1, but one 
strain was found to be similar to a European clone. The genetic relatedness of the 
spoligotypes indicated a high degree of relatedness (95%) and the lowest was 11%. 
Comparison of the spoligotypes with the M. bovis International spoligotyping database 
showed that one among the main spoligotypes was identical to the major cluster of 
M. bovis strains present in Uganda and Ethiopia within African 2 clone and another in 
South Africa which is similar to European clone, suggesting that bovine tuberculosis 
may be traced to ancestral clones in those neighbouring countries. Interestingly, 
majority of the spoligotypes frequently observed in Southern Highlands of Usangu 
plains were also observed in Eastern and Northern Zones of Tanzania where big 
cities of Dar-Es-Salaam and Arusha respectively are located. Summary: The findings 
suggest that the spread of M. bovis is due to extensive movements of cattle belonging 
to pastoralists for selling and in search of good grazing areas and water.
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Antimicrobial resistance and genotypic characterization of 
Pseudomonas aeruginosa from different geographic locations and host 
species

Lauro Santos 1, Narry Tiao 2, Cyntia Vanderbilt 2, Wondwossen Gebreyes 2, Celso Oliveira 3, et al.
 
1 Federal University of Paraiba
2 Ohio State University
3 Center for Agricultural Sciences, Federal University of Paraiba (CCA/UFPB), Brazil

Background: The aim of this study was to determine phenotypic and genotypic relatedness of 
Pseudomonas aeruginosa of human and veterinary origin obtained from different geographic 
locations. Methods: A total of 168 isolates of animal and human origin were investigated, from 
which 128 isolates were obtained from clinical cases at The Ohio State University Veterinary 
Teaching Hospital, USA. In addition, 40 isolates originated from bovine bulk tank milk (n=23) and 
hospitalized patients (n=17) in Paraiba State, Northeastern Brazil. Phenotypic characterization 
was determined by the Kirby-Bauer disk diffusion method using the following antimicrobials: 
ceftazidime (Caz) (30µg), cefepime (Fep) (30µg), ceftriaxzone (Cro) (30µg), sulfisoxazole (G) 
(.25µg), imipenem (Ipm) (10 µg), meropenem (Mem)(10µg), piperacillin/tazobactam (Tzp) 
(100µg/10 µg), amikacin (An) (30µg), gentamicin (Gm) (10µg), marbofloxacin (Mar) (5 µg), 
enrofloxacin(Eno) (5 µg), ciprofloxacin (Cip) (5µg). The disks were placed on Mueller-Hinton 
agar streaked with a 0.5 McFarland bacterial suspension then incubated for 18 to 24 hrs at 37 
degrees Celsius. Pan-susceptibility was assigned to isolates that were susceptible to all drugs 
tested. Genotypic analysis was performed by amplified fragment length polymorphism (AFLP) 
and fingerprinting was produced using Dice coefficient similarity index. Besides, characterization 
of class 1 integron using PCR was also performed. Results: All twenty three isolates from bovine 
milk from Brazil showed resistance to sulfa only (R-type:G). The isolates of human origin showed 
a high degree of multidrug resistance, including the following R-types: AnGmGCroCazFep (n=2), 
AnGmMarEnoCipGCro (n=3), AnGmMarEnoCipGCroCazFep (n=1), GmEnoGCroCaz (n=1), 
GmMarEnoCipGCro (n=1), GmMarEnoCipGCroTzp (n=2), IpmAnGmMarEnoCipGCroCazFep 
n=1), IpmAnGmMarEnoCipGCroCazFepTzp (n=1), IpmMemAnGmMarEnoCipGCroCazFep (n=1), 
IpmMemAnGmMarEnoCipGCroCazFepTzp (n=2), IpmMemMarEnoCipGCroCazFepTzp(1). Pan-
susceptibility was observed in a single human isolate. The isolates that originated from OSU-VTH 
had wide-ranging resistance patterns. The predominant R-types included: G (n=53), MarEnoCipG 
(n=19), and pan-susceptible (n=11). According to the genotyping analysis, isolates were clustered 
(n=6) mainly by host species and geographic location. The largest genotypic cluster was comprised 
of isolates from bovine milk only and lacked integrons. A single cluster contained both human and 
feline isolates. The human isolates shared the same resistance pattern (GmMarEnoCipGCroTzp) 
but differed from that of the feline isolates. All the isolates that originated from humans carried 
integrons. Thirteen isolates had only one integron with the following sizes: 2000bp (n=3), 2500bp 
(n=1), 1800bp (n=1), 1500bp (n=4), 1200bp (n=1), 1000bp (n=4). Three human isolates had two 
integrons each with sizes of 1800bp & 2000bp (n=1), 1500bp & 2000bp (n=1), 1800bp & 2100bp 
(n=1). Six (4.6%) of the OSU-VTH isolates carried one integron but none of the bovine isolates 
from Brazil carried integrons. Highly multi-drug resistant strains were identified mainly from isolates 
of human origin but not from those of animal origin. No phenotypic similarity (based on R-types) 
found between isolates of animal and human origin, even in the same geographical location. The 
human isolates shared the same resistance pattern (GmMarEnoCipGCroTzp) indicating clonal 
dissemination. Isolates from one equine, one deer, one bovine and one canine were assigned in 
the same genotyping cluster III by AFLP, suggesting the occurrence of nosocomial transmission 
of strains within OSU-VTH. 
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Molecular epidemiology and vaccine matching study of foot-and-mouth 
disease virus circulating in Ethiopia

Haileleul Negussie
 
Addis Ababa University, School of veterinary Medicine

The study was conducted in three regional states of Ethiopia: Amhara, Oromia, and 
Addis Ababa from August 2008 to April 2009 with the aims of identifying the molecular 
epidemiology and to determine the appropriate vaccinal strains of foot and mouth 
disease (FMD) virus circulating in Ethiopia. From a total of 33 bovine epithelial tissue-
cultured samples, 19 (57.6%) showed cytopathic effect for FMD virus, in which 16 
samples had serotype O and EA-3 topotype, while three samples had found serotype 
A, Africa topotype, and G-VII strain. Certain FMD virus Ethiopian isolates were 
characterized by two dimensional virus neutralization test (2dmVNT) and liquid phase 
block ELISA (LPBE) in order to choose an appropriate vaccine strain found at World 
Reference Laboratory for FMD. The result showed that most vaccine strains found 
at WRLFMD can provide protection against serotype O of Ethiopian isolates, while 
serotype A had the highest antigenic variation and only few vaccine strains found at 
World Reference Laboratory for FMD can provide protection. Various strains of foot and 
mouth disease virus were isolated in Ethiopia and therefore, continuous monitoring of 
newly emerging strains is necessary to perform vaccine matching studies to support 
the efficacy of actual vaccine formulations.
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Molecular characterization of Echinococcus granulosus from humans 
and livestock in the Sudan based on sequence analysis of the 
mitochondrial NADH subunit 1 gene

Mohamed Elamin Ahmed 1, Ibtisam Ali 2, Fatima Ahmed 1, Imadeldin Aradaib 3

 
1 Deanship of Scientific Research, AlNeelain university, Khartoum, Republic of the Sudan.
2 Department of Internal medicine, Faculty of Medicine, International University of Africa, Khartoum, Republic 
of the Sudan. 
3 Molecular Biology Laboratory, Faculty of Veterinary Medicine, University of Khartoum, Republic of the Sudan

Background: Echinococcus granulosus causes cystic echinococcosis (CE) in humans 
and other animal species, and hence the disease is of public health importance. Ten 
genetic variants, or genotypes designated as (G1-G10), are distributed worldwide 
based on genetic diversity. Methods: To determine the genotype of the parasite 
circulating in Khartoum state,Sudan,a total number of fourteen (n=14) samples 
were collected from the cattle(n=3),sheep(n=3) and human (n=8). Extraction of the 
DNA from protoscllex and/germinal layers of the E. granulosus isolates was made 
possible using the commerical Qiagen Kit. The mitochondrial NADH ehydrogenase 
subunit 1 gene was used as a target for polymerase chain reaction amplification.
The specific PCR products were purified and sequenced and further examined by 
sequence analysis. Results: Echinococcus canadensis genotype (G6) was the 
predominant isolate (n=13) irrespective of the host. The Sudanese strain of G6,used 
in this study showed high sequence homology to the same genotype circulating in Iran 
(accession number:HM749615). Our results confirm that G6 is egally considered as 
an important infectious genotype in Sudan despite the fact that the G1 genotype is 
the most widespread and infectious form of E. granulosus in other parts of the world. 
Interstingly, blast utility (www.ncbi.nlm.nih.gov/blast/Blast.cgi) showed that one of the 
isolate was 71% seguence homology to Echinococcus canadensis genotype 7(G7) 
circulating in Poland (accession number:AJ241178). However, phylogenetic analysis 
placed in the isolate in genotype G6 clade therefore, it is recommended that complete 
sequencing of the NADH dehydrogenase gene should be considered for genotyping. In 
addition, therefore findings should be taken into consideration in developing prevention 
strategies and control programme for CE in Sudan.
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Real-time multiplex PCR assay for detection of Brucella spp., B. 
abortus, and B. melitensis

Enaam M. El Sanousi Ibahim 1, Mohamed E. Ahmed 2, Imadeldin E. Aradaib 3

 
1 Central Veterinary Research Laboratories Centre
2 Al Nileen University
3 University of Khartoum

Background: Brucella species are facultative intracellular gram-negative bacteria. 
Brucellosis is an infectious bacterial disease of domestic animals, such as cattle, 
sheep, goats, camels and dogs, which is caused by brucellae and sometimes 
results in spontaneous abortions in newly infected animals. Humans are at risk 
for the disease, especially in areas where the infection in animals has not been 
brought under control, heat treatment procedures of milk are not routinely applied 
consumption of raw milk and poor hygienic conditions favor human infection. 
Brucellosis was reported in Sudan through both passive and active surveillances 
in humans and almost all domestic animals, particularly cattle, sheep, goats and 
camels. Limited wild life studies also revealed the disease in wild reservoirs. This 
paper describes a real-time PCR assay for confirmation of probable Brucella isolates 
from human blood and animal tissues. Methods: The assay was designed in a 
multiplex format that will allow the rapid identification of Brucella spp., B. abortus, 
and B. melitensis in a single test. A nucleic acid sequences have been targeted 
for the development of Brucella genus-specific PCR assays for the detection of 
B. abortus, B. melitensis. This PCR assay targets the specific integration of IS711 
elements within the genome of the respective Brucella species. Using similar PCR 
targets, but in a multiplex format, a real-time triplex assay was developed that 
permits rapid confirmation of Brucella spp., B. abortus, and B. melitensis isolates in 
a single test.Amplification and real-time fluorescence detection was performed on 
the iCycler real-time PCR detection system. A sample with a fluorescence signal 30 
times greater than the mean standard deviation in all wells over cycles 2 through 
10 was considered a positive result, whereas a sample yielding a fluorescence 
signal less than this threshold value was considered a negative result. To test the 
specificity of the multiplex assay, an extensive panel of well-characterized Brucella 
and non-Brucella strains was assembled and tested. Identification of Brucella strains 
was performed using standard classification tests including growth characteristics, 
oxidase activity, urease activity, CO2 requirement, H2S production, dye tolerance, 
sero-agglutination, and susceptibility to the Tbilisi phage. Non-Brucella strains were 
identified using standard biochemical and immunological procedures and, in some 
instances, cellular fatty acid analysis and partial 16S rRNA sequencing. The ability 
to amplify DNA from non-Brucella strains was demonstrated using a real-time PCR 
assay targeting the 16S rRNA gene. Results: The sensitivities and specificities of the 
assay for Brucella spp., B. abortus, and B. melitensis identification were found to be 
100 and 100%, 95.0 and 100%, and 100 and 97.0%, respectively. For Brucella spp. 
identification, perfect agreement was found between the phenotypic and genotypic 
determinations. The PCR method described here uses heat to inactivate the 
organisms and greatly reduces the risk of laboratory-acquired infection with Brucella. 
Finally, the multiplex format of the assay will reduce reagent cost and staff time 
required to perform testing for brucellosis.
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Class 1 integrons among multidrug resistant Salmonella enterica serovars 
from food animals, production environment and humans from two geographic 
locations

Kelsey Davies , Bayleyegn Molla , Melanie Abley , Wondwossen Gebreyes
 
Infectious Diseases Molecular Epidemiology Lab., The Ohio State University

Background: This study was designed to identify and characterize class 1 integrons 
among multidrug resistant (MDR) Salmonella serovars recovered from two different 
geographic locations. Methods: Isolates from the United States (n=76) and Ethiopian 
origin (n=33) that originated from swine (n=58), swine production environment (n=28), 
chickens (n=3), camels (n=6), sheep (n=2), goats (n=1), bovine (n=4) and humans 
(n=7). A total of 109 epidemiologically unrelated Salmonella isolates of comprising 
15 different serovars were characterized phenotypically (antimicrobial resistance, 
R-types) and genotypically (PCR for integrons). Results: Class 1 integrons of different 
sizes were detected in 83 of 109 (76.1%) MDR Salmonella isolates. Isolates with 1.0 
Kb single integron included Anatum (n=9), Derby (n=2), Inverness (n=1), Kentucky 
(n=9), Muenchen (n=1), Newport (n=2), Schwarzegrund (n=1), and Typhimurium 
(n=1) and others (n=8); isolates with two integrons of 1.0 and 1.2.kb sizes included 
Derby (n=1), Newport (n=1), Typhimurium DT104 (n=2), Copenhagen (n=1) and 
other isolates (n=11). We found some serovars with single integron of larger than 2.0 
kb: Blockely (n=4), Mbandaka (n=2), Newport (n=1), Typhimurium (n=1) while the 
remaining isolates (Kiambu, London, etc) had amplicon sizes below 1000bp. While 
similar integron sizes and numbers were detected in the two geographic locations, 
unique integrons were also detected. A 2.5kb integron among MDR serovar Blockley 
with R-type CipKmNiNyNfStTe (n=4) was detected from porcine samples in Ethiopia but 
not the US. The following are the genes that were sequenced within the different sizes 
of integrons: 0.3 kb (purG), 0.5 kb (foxA), 0.85 kb (dfrA7), 1.0 (aadA2, aadA1, aac(3)-Id 
and cmlA), 1.2 kb (blaP1, aadA2 and dfrA1), 1.5 kb (dfrA1, aadA1), and 2.0 kb ([dfrA12, 
aadA2] and [blaOXA-30, aadA1]). The 2.5 kb and 3 kb sizes the sequencing is currently 
underway. Summary: The findings so far show that class 1 integrons of varying sizes 
are common among MDR Salmonella regardless of geographic locations. However, 
differences in the genetic arichitecture and size of integron were noted.
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Microbiological quality of milk produced in urban and peri-urban farms 
in Central Ethiopia and its public health impact

Sophia Dailey 1, Eyasu Tigabu 2, Pamela Fry 3, Getachew Tilahun 2,
Juergan Greiling 4, et al.
 
1 Veterinary Public Health program, The Ohio State University
2 Aklilu Lemma Institute of Pathobiology, Addis Ababa University
3 The Ohio State University
4 The Netherlands Development Organization (SNV)

Background: Ethiopia has a large potential for dairy development and much focus 
has been placed on market demand and productivity. As the industry grows, it is 
imperative to focus on food safety and quality standards that will increase productivity 
and trade capacity and improve public health. One active approach being taken is the 
implementation of a milk quality-based payment system. Methods: To help implement 
quality standards and determine the public health significance of milkborne pathogens, 
a pilot study was performed to establish baseline data on the microbiological quality of 
milk throughout central Ethiopia. Fresh bovine milk samples were taken from individual 
farmers (n=119) and combined bulk tanks (n=29) from collection centers in Selale, 
Asela, Akaki, and Debre Zeit to determine the prevalence of Salmonella enterica and 
Staphylococcus aureus. To further assess the public health impact, isolates of S. 
aureus were tested for antimicrobial resistance and the presence of enterotoxigenic 
genes. Results: S. aureus was present in 26.1% of pooled samples and 51.7% of 
combined bulk tank samples. Of the strains isolated from pooled milk, 83.9% were 
resistant to penicillin, ampicillin, tetracycline, or a combination of the three with the 
highest proportion resistant to penicillin. Enterotoxigenic genes were found among 
25.8% of the isolates with sea accounting for the highest proportion. The pulsed field 
gel electrophoresis (PFGE) analysis resulted in four different genotypic clusters with 
clonal relatedness between strains within geographical locations. A 0% prevalence of 
Salmonella was found in both pooled and bulk tank samples. Summary: It is clear that 
S. aureus is present in a significant proportion of milk produced on urban and peri-urban 
farms and poses a potential public health threat due to the presence of staphylococcal 
enterotoxin (SE) genes. Determining and implementing quality standards for a quality-
based payment system is one step towards encouraging farmers to produce quality 
milk and in turn improve public health. It is also essential to ensure farmers have the 
knowledge and resources to meet the standards set forth.
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Background: As of today, all vaccines but one (oral polio vaccine) 
recommended by the Expanded Program on Immunization are 
administered by way of injections. As such, these vaccines induce 
immunity in peripheral tissues and in blood but are relatively inefficient 
for eliciting immune responses in mucosal tissues such as the 
gastrointestinal tract, the target of enteric infections. On the other 
hand, mucosal (oral, sublingual, nasal, rectal) administration of a 
number of experimental as well as few licensed vaccines have been 
shown to be more efficient for inducing mucosal immune responses 
in animals and in humans. Modern biotechnology has yielded an 
abundance of mucosal vaccine candidates against enteric infections 
but only few vaccines have been registered for human use, albeit in 
certain age groups. Extensive research is being carried out to identify 
new and safe adjuvants for mucosal immunization, alternative delivery 
routes, novel delivery systems, new live vectors and delivery/reporter 
molecules for tissue- and cell-specific targeting of vaccine antigens. If 
these candidates are to ultimately reach those in need in developing 
countries, several lessons from clinical and field research done in these 
settings must be considered. These lessons include the need to develop 
new vaccines that avoid the need for storage in a cold chain and that 
can be administered without needles or expensive delivery devices. 
These vaccines must work in the most impoverished populations and 
must be able to contain epidemics following complex emergencies. 
Such vaccines must be able to protect all age groups at high risk and 
be safe and effective in immunocompromised people, including HIV- 
infected individuals. Finally, an ideal mucosal vaccine should confer 
long-term protection and especially herd immunity. Summary: The IVI, 
the world’s first organization dedicated to research and development 
on new vaccines against neglected diseases, has deployed its efforts 
along a “bench-to-field-to-community” approach. This new paradigm 
is being actively exploited to translate modern vaccine concepts into 
products that address the needs of the world’s poorest and most 
vulnerable communities.
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Session 7: IMMUNOLOGY AND VACCINE DEVELOPMENT 

Plenary: Alternative macrophage activation & host-directed drug 
targeting

Frank Brombacher
 
International Centre for Genetic Engineering and Biotechnology (ICGEB) & University of Cape Town, South Africa

The current paradigm for managing infectious diseases has targeted unique processes or enzymes 
within pathogens in order to eradicate the causative pathogen. A serious disadvantage of this 
pathogen-directed drug targeting strategy has been the development of microbial drug resistance 
and resurgence of once-contained infectious diseases. A new drug discovery paradigm has therefore 
emerged focusing on identifying and targeting host factors that are essential for pathogen entry, survival 
and replication. Innovative strategies combining genome-wide computational biology, genomics, 
proteomics, and traditional forward and reverse genetics have identified host-pathogen interactions 
and host functions critical for the establishment of infection. Chemogenomics and chemical genetics 
has allowed rapid identification of new and existing licensed drugs with antimicrobial activity. Although 
most host-directed drug targeting studies have focused on viral infections, they have provided a 
proof of concept for similar studies in bacterial and parasite infections. Future therapy may combine 
conventional targeting of microbial virulence factors together with host-directed drug therapy and 
augmentation of protective host factors to efficiently eliminate the invading pathogen (1). Macrophages 
can be effective killers of pathogens, particular when activated to classical macrophages (caMph) by 
Interferon-gamma (IFN-g). This lead to the induction of nitric oxide synthase (NOS-2), which catalyses 
arginine to hydroxyarginine and subsequent nitric oxide production, an effective pathogen killing 
effector. In contrast, alternative macrophage activation (aaMph) is mediated by the Interleukin(IL)-4 or 
IL-13, and signal transduction via the IL-4receptor-alpha chain (IL-4Ra) the crucial component of their 
respective heterodimeric receptors triggering the STAT-6 pathway. This leads to IL-4/IL-13-induced 
ArginaseI (ARGI), catalyses arginine to L-ornithine, required for cellular proliferation and collagen 
synthesis among others. Also of interest, aaMph’s have self-renewal ability by IL-4 without the need of 
recruitment from the blood (2). Using homologous recombination in embryonic stem cells in combination 
with the Cre/loxP system, macrophage/neutrophil cell-specific IL-4Ra deficient (LysMcreIL-4Ra-/lox) 
mice were established (3) to dissect and characterise the role of IL-4/IL-13-activated macrophages 
in an in vivo lack of function approach. These and other studies demonstrated important protective 
immunomodulatory functions of aaMph in physiology, insulin resistance and obesity (4, 5), tissue 
injury and remodeling (6), as well as experimental autoimmune encephalomyelitis (7). AaMph’s also 
turned out to play an important role in the regulation of otherwise detrimental inflammatory responses 
in schistosomiasis (3) and are responsible for optimal memory responses against some gut-dwelling 
helminths. However, in other diseases, particular where Th1-type responses are beneficial, activation 
of alternative macrophages can lead to exacerbation of disease, as demonstrated in cutaneous 
proteoglycan-induced arthritis (8) leishmaniasis (9) and cryptococcosis (10) for example. Moreover, 
in cancer IL-4R-responsive macrophages can function as myeloid suppressor cells (11), inhibiting 
cytotoxic T cells to eliminate cancer cells. Together, these data suggest that aaMph can be involved 
in immuno-modulation, -suppression and -pathology. One of their major mechanisms is their ability 
to downregulate T cell responses, thereby influencing the outcome of the disease. Factors involved 
include reactive oxide and nitrite intermediates (11), Lipoxygenase (12) Arginase 1 (13), Fizz1 
(14), influencing T helper cytokine responses, T cell proliferation or apoptosis. In a genome-wide 
transcriptomics approach bone marrow derived macrophages were specifically activated to classical 
or alternative macrophages and subsequently genes and pathways analysed in a time kinetic, then 
infected with Mtb to identify possible candidate genes for host-directed drug targeting.
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Seroprevalence of cysticercosis among refugees resettled to the United 
States

Seth O’Neal 1, John Townes 1, Patricia Wilkins 2, Hector Garcia 3, William Stauffer 4, et 
al.
 
1 Oregon Health & Science University, Portland, USA
2 Centers for Disease Control and Prevention, Atlanta, USA
3 Universidad Peruana Cayetano Heredia, Lima, Peru; Instituto Nacional de Ciencias Neurologicas, Lima,               
Peru 
4 University of Minnesota, Minneapolis, USA; Centers for Disease Control and Prevention, Atlanta, USA

Background: Cysticercosis is an emerging parasitic zoonosis which causes debilitating 
brain lesions in humans, widespread compromises in food safety and important 
economic losses from contaminated pork. It is caused by the pork tapeworm, Taenia 
solium, which infects both humans and pigs. Neurocysticercosis (NCC) occurs when 
T. solium larvae infect the central nervous system and is a leading cause of late-onset 
epilepsy in Latin America, Asia and sub-Saharan Africa. However, the global burden of T. 
solium infection remains unknown as population-based data are limited in many regions 
of the world. Serologic testing of existing samples stored in serum banks can improve 
understanding of the global distribution of the parasite by identifying regions which 
could benefit from further investigation and implementation of control interventions. 
Methods: We tested stored sera from the Centers for Disease Control and Prevention 
Migrant Serum Bank for antibodies against T. solium cysticercosis using the enzyme-
linked immunoelectrotransfer blot (EITB LLGP). Our sample included a total of 2001 
sera selected from refugee populations in which published reports suggested T. solium 
endemicity in the countries of origin. Results: The crude seroprevalence was high 
among all four populations tested, including refugees from Burma (23.2%, 95% CI 19.5-
27.0%), Laos (18.3%, 95% CI 14.9-21.7%), Bhutan (22.8%, 95% CI 19.1-26.5%) and 
Burundi (25.8%, 95% CI 22.0-29.6). The aggregate seroprevalence was statistically 
homogenous across categories of age and gender. Within individual refugee groups, 
statistically significant differences in the odds of exposure were noted with respect to 
age, gender, camp of origin and country of birth. Summary: The seroprevalence in 
all four groups was comparable to the seroprevalence in well-characterized endemic 
communities in Latin America where there is substantial morbidity related to NCC. 
Further epidemiologic investigation is warranted in the communities of origin for the 
refugee populations (in Burma, Burundi, Laos, Bhutan) as well as in the communities 
hosting the refugee camps (in Thailand, Tanzania, Nepal). Investigations regarding 
human morbidity should focus on the prevalence of epilepsy and the proportion 
attributable to NCC. Investigation of disease transmission including prevalence and 
risk factors for human taeniasis and porcine cysticercosis within the local economic and 
cultural context may identify appropriate control inventions.
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Effect of storage conditions in Mozambique on the efficacy of a 
formalin-inactivated Rift Valley fever vaccine

Belisário Moiane 1, Nina Lagerqvist 2, Kerstin Falk 3, Luís Neves 4, et al.
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2 Department of Microbiology, Tumor and Cell Biology, SE-171 77 Solna, Sweden; Swedish Institutet for 
Infectious Disease Control, SE-171 82, Solna Sweden 
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4 Eduardo Mondlane University, Veterinary Faculty, Mozambique Avenue, Km 1,5 Maputo, Mozambique

Background: Rift Valley fever (RVF) is an arthropod borne viral disease caused by 
infection with a RNA virus of Bunyaviridae family, the Rift Valley fever virus (RVFV). 
The disease is spread among sheep, goat, cattle, camels and humans on the African 
continent, causing significant losses. RVFV was spread out of Africa into the Arabic 
Peninsula, due to the intensive trade of the animal among the eastern African and 
Arabic Peninsula countries, raising the concerns for the global surveillance systems. 
Sero-survey carried out by the National Veterinary Services of Mozambique, in 3 out 
of 10 Provinces, in 1996/99 and 2001, found sero-prevalence around 37% in cattle 
and 50% in water buffaloes, and in 1987 anti-RVFV antibodies were detected in 
2% (28/1163) of pregnant women in 8 out of 10 Provinces, showing that the virus 
is circulating among animals and humans, although the nationwide prevalence have 
not yet been estimated. To prevent the spread of RVFV, Mozambique introduced the 
RVF vaccination program in the Province of Zambézia in 2001, using the formalin 
inactivated RVFV vaccine (Onderstepoort Biological Products, South Africa). The 
vaccine is transported in deficient cold conditions, experiencing several variations in 
the temperature, which may compromise its efficacy, after administration in the cattle. 
In this study we aimed to analyze the efficacy of the above mentioned vaccine after 
storage under conditions mimicking the temperature settings during transportation and 
asses the kinetics of anti-RVFV nuclei capsid protein (N-protein) IgG antibodies in 
immunized cattle from the Zambézia and Maputo Provinces of Mozambique. Methods: 
Thirty previously non-vaccinated cattle were vaccinated in Maputo, in groups of ten, 
with formalin inactivated RVFV vaccine stored under different conditions (+4oC, +25oC, 
alternating +4oC and +25oC), during one week. Additionally forty two animals were 
vaccinated in the Zambézia province, with the vaccine stored under the operating 
procedures used by the National Veterinary Services. The induced immune response 
was monitored during 9 months in Maputo and 6 months in Zambézia using N-protein 
based ELISA and neutralization test. Results: The formalin inactivated RVFV vaccine 
induced a strong and long-lasting neutralizing antibody response already detectable 
after primary vaccination until 267 days after primary vaccination. There was no 
significant difference among the three different vaccination groups in Maputo, which 
suggests that the temperatures variations during the vaccine transportation may have 
less influence in its stability and efficacy.

Presented by: Moiane, Belisário



145

ICOPHAI 2011

Im
m

unology and...

A role for the O-antigen capsule of Salmonella Typhimurium in acute 
and chronic pathogenesis

Joanna Marshall 1, Geoffrey Gonzalez-Escobedo 2, John Gunn 3

 
1 The Ohio State University College of Medicine: Center for Microbial Interface Biology, The Integrated 
Biomedical Sciences Program and The Department of Microbial Infection and Immunity 
2 The Ohio State University Department of Microbiology and The Department of Microbial Infection and 
Immunity 
3 The Ohio State University College of Medicine: Center for Microbial Interface Biology, The Integrated 
Biomedical Sciences Program, Department of Microbiology and The Department of Microbial Infection and 
Immunity

Background: Recent work on Non-typhoidal Salmonella spp. has demonstrated the 
presence of a previously un-identified polysaccharide capsule exhibiting structural 
similarity to the O-antigen of the lipopolysaccharide (LPS). Despite its structural 
similarity, this “O-ag capsule” is synthetically and functionally distinct and has been 
shown to play a role in environmental colonization and persistence of Salmonella. In 
order to further characterize this capsule, unmarked, non-polar deletions of the genes 
responsible for capsule export and assembly were constructed. Methods and Results: 
A phage infectivity assay as well as western blotting using a capsule-specific anti-sera 
demonstrated that disruption of genes involved in capsule production did not affect LPS 
production. Immunoflourescent microscopy of cells labeled for capsule and LPS further 
demonstrated the presence of wild-type LPS in the capsule deficient mutants. Mutants 
defective in production of the O-ag capsule displayed reduced resistance to killing by 
human sera and in-vivo studies using oral infection of BALB/c mice revealed a marked 
reduction in LD50.Interestingly, 62% of mice infected with O-ag capsule deficient strains 
were protected from subsequent infection with a lethal dose of wild-type bacteria. 
O-ag capsule deficient mutants also exhibited reduced ability to establish chronic 
infection in 129x1Sv/J (wild-type; non-Salmonella permissive) mice. Summary: While 
these preliminary studies have been conducted primarily in Salmonella Typhimurium; 
the genes responsible for capsule production are highly conserved throughout the 
salmonellae making the O-ag capsule an intriguing candidate as a future therapeutic 
target.
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Assessment of possible risk factors on milk contamination: a pilot 
study on central Ethiopian urban and peri-urban milk shed areas

Eyasu Tigabu 1, Sophia Dailey 2, Pamela Fry 2, Juergen Greiling 3, Getachew Tilahun 
1, et al.
 
1 Aklilu Lemma Institute of Pathobiology (ALIPB), Addis Ababa University
2 The Ohio State University, U.S.A.
3 The Netherlands Development Organization

Background: The presence of food-borne pathogens in milk is due to direct contact 
with contaminated sources in the dairy farm environment, excretion from the udder of 
an infected animal and contamination while processing the milk products. During the 
past decade, the Ethiopian dairy sector has been progressing at a very fast rate while 
little attention has been paid to the importance of food safety produced by farmers 
and milk processors. Baseline data on milking practice and possible risk factors is not 
available. The aim of this survey was to gain an understanding of milking practices on 
urban and peri-urban farms in central Ethiopia and to determine possible risk factors 
of milk contamination. Methods: Peri-urban and urban dairy farms from Selale, Asela, 
Debre-Zeit, and Akaki participating in the formal milk market were included in the 
survey. Questionnaires were administered at milk collection centers from individual 
farmers (n=117) and collection center owners (n=16). Results: All the collection 
centres administered lactometer and 87% (14 of 16) of them used an alcohol test for 
quality assurance. The majority of collection centres use both aluminium and plastic 
containers (62.5%) and the remaining use only plastic (18.8%) or only aluminium 
(18.8%) containers. Approximately 87% of the collection centres surveyed wash the 
containers twice a day while the rest only wash the containers once a day. In regards 
to maintaining the health of the cattle, a little over one third of farmers have new cows 
physically or medically examined prior to entering the herd. Almost half seek treatment 
for their cows when there are visible symptoms and less than one third have their cows 
examined more than once a year. Most farmers stated that their cows are vaccinated 
at least once a year through the government and nearly 78% use antibiotics to treat 
their cows. Nearly all farmers clean the teats prior to milking (97%) and the majority 
of farmers dry the teats as well (71.2%). Only 13.5% follow post dip procedures and 
24.5% said they performed some type of mastitis check. The large majority of farmers 
used plastic containers to store and transport milk to the collection centres (92%). 
With regards to difference between urban and peri-urban farm practice, urban farms 
were more likely to have one individual assigned only to milking (p=0.0531) and 
peri-urban farms were more likely to use hot water to clean the collection containers 
(p=0.0400). Multi-variable analysis showed that three factors were associated with S. 
aureus recovery: administering pre-test to new cows prior to entering the herd (p=0.03), 
high levels of production (p=0.026), and assigning a specific individual to only milk 
(p=0.036). Summary: In conclusion, farmers in the study had some knowledge on 
proper hygienic practices. However, there are gaps on knowledge on important risk 
factors that need to be addressed to reduce pathogens in milk value chain. 
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Detection of antibodies to Leishmania donovani in animals in a kala-
azar endemic region in eastern Sudan: a preliminary report.

MM Mukhtar 1, Abdalla Sharief 2, et al.
 
1 Institute of Endemic Diseases, University of Khartoum
2 Tropical Medicine Research Institute, National Centre for Research, Sudan

Background: The prevalence of antibodies against Leishmania donovani in selected 
domestic and wild animal species in 2 villages in Sudan with active L. donovani 
transmission in humans was investigated. Methods and Results: Screening of 
domestic animals (donkeys, cows, sheep, goats, camels and dogs) with the direct 
agglutination test (DAT) detected reaction rates above the cut-off titres in donkeys 
(68.7%), cows (21.4%) and goats (8.5%), and which were also found in wild rats 
(5.5%). Sera of sheep, camels and dogs had a weak agglutination reaction below the 
cut-off titre. Testing of the same sera by enzyme-linked immunosorbent assay (ELISA), 
against a lysate of L. donovani promastigotes, showed reaction rates above the cut-
off optical density in cows (47.6%), goats (13.6%), and in rats (4.1%). No Leishmania 
parasite was isolated from spleen, liver, bone-marrow or spleen of Nile rats.
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Evaluation of crude hydatid cyst fluid antigens for the serological 
diagnosis of hydatidosis in cattle

Lemu Woyessa 1, Abebe Zeleke 2, Asrat Mekuria 2

 
1 Jimma University, College of College Public Health Sciences
2 Addis Ababa University

Background: Echinococcosis is a zoonotic infection caused by adult or larval 
(metacestode) stages of cestodes belonging to the genus Echinococcus. Hydatidosis 
is endemic to Ethiopia occurring both in animals and humans. Serological diagnosis of 
hydatidosis in cattle has great imperative in the meat industry and cattle movements 
for most diagnostic study base necropsy. The purpose of this study was to evaluate the 
antigenic ability of hydatid cyst fluid antigen for the diagnosis of hydatidosis in cattle 
using enzyme-linked immunosorbent assay (ELISA) and indirect haemagglutination 
test (IHA). The source of the antigens for the serological tests was fertile crude cyst 
fluids collected from naturally infected sheep at the Addis Ababa abattoir. Methods: 
A total of 502 sera were collected from 329 uninfected cattle and 173 hydatid-
infected cattle which were confirmed by post-mortem examination. Most cysts were 
sterile and multiple organ infection predominated. The cattle were proven (at least 
macroscopically) negative for other parasitic infections so as to minimize the possible 
cross reactivity. Results: Of 173 infected cattle, 166 (96.0%; confidence interval (CI) 
91.8–98.4) were positive using ELISA while 7 (4.0%) were negative. Of 329 sera from 
uninfected cattle, 274 (83.3%; CI 78.8–87.2) were found negative and the remaining 55 
(16.7%) were positive by ELISA. Of 173 infected cattle, 151(87.3%; CI 81.4–91.9) were 
positive and 22 (12.7%) were negative by IHA. Of 329 negative sera tested using IHA, 
266 (80.9%; CI 76.2–85.0) were negative and the remaining 63 (19.1%) were positive. 
The false positive and negative values of ELISA were 4.0 and 16.7%, respectively, and 
the corresponding values of IHA were 12.7 and 19.1%. The sensitivity and diagnostic 
efficiency of IHA were 87.2 and 83.6%, respectively. Summary: Crude hydatid cyst fluid 
antigen seems to have reasonable antigenic properties and hence could be employed 
for epidemiological surveillance of cattle hydatidosis.
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Immune response in Friesian-zebu cross and zebu calves vaccinated 
with Mycobacterium bovis bacillus calmette-guérin

Ketema Tulu 1, Gobena Ameni 2

 
1 Gondar University college of medicine and Health Sciences
2 Addis Ababa University Institute of Pathobiolgy

Background: Mycobacterium bovis (M. bovis) bacillus Calmette-Gue´rin (BCG) 
currently remains the only licensed vaccine for the prevention of tuberculosis (TB) 
with wide application across the glob. The purpose of this study was to evaluate the 
cell–mediated and humoral immune responses in calves sensitized with the attenuated 
strain of M. bovis, BCG. Methods: Twelve Friesian-zebus cross breed calves (six 
vaccinated with 0.5ml of 2.4x106 CFU of BCG and six controls) and nine pure zebu 
calves (five vaccinated with 0.5ml of 2.4x 106 CFU of BCG and four controls) were used 
in this study. The cell-mediated immune response was determined once immediately 
before vaccination, and consecutively for 23 weeks post vaccination using, gamma 
interferon (IFN-γ) test. The antibody response was assessed beginning from week 3 
and consecutively for 23 weeks post vaccination using enzyme-liked immunoassay 
(ELISA). At the completion of the experiment comparative intra-dermal tuberculin test 
(CIDT) was performed on the study calves for the evaluation of cellular response. 
Results: IFN-g response was observed to starting from week 2, attaining its peak 
at week 4 post immunization after which a fall in the response of IFN-gwas observed 
attaining a constant concentration from week 8 onwards. The mean IFN-gresponse 
(OD450nm: Mean ± SEM, 0.205 ± 0.018) in vaccinated calves was significantly 
(tcal=2.85, P<0.05) higher than the non-vaccinated calves (Mean ± SEM, 0.168±0.008). 
Within the vaccinated group, the mean IFN-γ response was significantly (tcal=3.01, 
P<0.05) greater in cross breed (Mean ± SEM, 0.217 ± 0.021) than in zebu breeds (Mean 
± SEM, 0.194 ± 0.015). No detectable Antibody responses were seen in vaccinated 
and non- vaccinated calves. Twenty three weeks after vaccination, CIDT response 
was significantly (P<0.05) higher in vaccinated calves than in non-vaccinated calves. 
Summary: In conclusion, BCG induced stronger cell-mediated immune response in 
Friesian-zebus cross breed calves than in pure zebu calves.
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Deciphering host pathogen interactions and identification of 
immunomodualtors to control milk borne pathogens

Mulumebet Worku, Kwaku Gyenai, Hamid Mukhtar
 
North Carolina A&T State Unviersity 

Zoonoses and the occurrence of antibiotic residues in milk are inherent concerns 
especially for small scale dairy producers in developing countries and where raw milk 
is desired for consumption globally. The mastitis model of inflammation is applicable 
to the study of pathogens causing economic and public health concerns. Factors in 
milk modulate host and pathogen gene expression. Science based knowledge of 
host pathogen interactions is essential to the understanding and control of zoonitic 
diseases. The innate immune system mainly comprised of granulocytes, macrophages, 
complement, certain T-lymphocytes and different effector substances has evolved to 
recognize and respond to invading pathogens. Pathogens have evolved diverse systems 
by which they evade and affect the functioning of this system. Immunomodulator 
technologies are being developed to modulate the normal immune response to 
pathogens. Immunomodulation can be stimulative or suppressive and includes the 
use of natural adjuvants, synthetic agents, antibodies reagents and numerous natural 
products. Our efforts are anchored in deciphering the genetic basis for recognition and 
response to pathogens and of exogenous and endogenous components that can be 
used to harness pathogenesis and develop immunomodulatory technologies and drugs. 
Neutrophils are innate immune cells that are indicators of milk quality and inflammatory 
status. Gene expression studies on the impact of factors in milk and evaluation of 
immunomodulation of gene expression in bovine neutrophils provide insight on the 
impact of host and bacterial genetic diversity on the innate immune response and how 
these can be modulated by plant fungal and bacterial products. Such efforts are based 
on ethnopharmacology knowledge of livestock owners, progress in genomic science 
and technology and transdiciplinary collaborations in food safety, zoonitic diseases and 
animal production. Thus capacity building, stakeholder input and outreach are essential 
to impacts for control of zoonitic diseases.
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Session 8: POLICY, CAPACITY BUILDING AND OTHER    
SIGNIFICANT ISSUES

Plenary: Capacity Building to Promote Global Trade Through Science 
Based Risk Analysis and Modelling

Tsegaye Habtemariam
 
College of Veterinary Medicine, Nursing and Allied Health Tuskegee University Tuskegee, AL., USA

The Tuskegee University Center for Computational Epidemiology, Bioinformatics 
and Risk Analysis (CCEBRA), with funding provided by the U.S. Department of 
Agriculture, Animal and Plant Health Inspection Service, (USDA/APHIS), has been 
engaged with selected African universities and organizations to build and strengthen 
their sanitary/phytosanitary (SPS) science-based risk assessmentscapacity. This is 
in keeping with the World Trade Organization’s (WTO) Agreement on the Application 
of Sanitary and Phytosanitary Measures (SPS Agreement), which established 
standards for international regulations affecting agricultural trade. SPS regulations are 
widely recognized as an important constraint to agricultural development and trade 
for many developing countries. SPS capability must be strengthened: if agriculture 
is to continue to be an engine for growth and development in developing countries; 
if agriculture is to continue to meet the international needs for food security and 
survival; and especially if developing countries wish to participate in inter-country, 
U.S., and global agricultural trade. Following a strategic plan we developed to 
implement this project, during the 2009-2011 period, we successfully completed the 
first series of Introductory/intermediate level Workshops (Tables 1-3)in three African 
regions. We have so far trained 99 African scientists and government officials from 
20 countries. Advanced Risk Analysis Workshops will follow this year, to be August 
29 - September 09, 2011, for the Eastern Africa Region and later on this the year 
for the Western Africa Region. The Advanced Workshop for Southern Africa Region 
will be held in March 2012. This will then lead to train-the-trainer Workshops during 
the 2012/2013 project year. The culmination will be in organizing and hosting of the 
second Pan-African SPS and Risk analysis Symposium planned for the 2012/2013 
project year. The final objective of these capacity building activities is to establish 
Centers of Excellence in each of the three African regions as well as interjecting SPS 
and Risk Analysis in the curriculum of each of the relevant African Universalities.  
The Vision:By the end of five years (2014) at least three Centers of Excellence will 
be established in Africa to provide SPS risk assessment expertise. These Centers 
will offer training in the international standards of sanitary and phytosanitary (SPS) 
regulations and risk assessment requirements which are crucial to safeguard national 
and international agricultural trade. At least 80 African scientists and administrators will 
be trained as a result of this collaborative project between Tuskegee University and 
USDA/APHIS.
Expected Outcomes:

• Strengthen capacity for SPS & risk analysis, to promoting opportunities for global trade; 
• Improve relationships between African countries and the U.S.; 
• Increase collaboration between the U.S. and African countries on SPS issues; 
• Reduce risk to the U.S. of foreign pests and diseases; 
• Develop an Internet based SPS and risk analysis resource for on-going support. 
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• Organize and teach one train-the-trainer workshop; 
• Organize an international conference on SPS and science-based risk analysis; and 
• Advise African universities on curriculum development for science based risk analysis.

Country Number of Participants
Number of Projects

Plant Health Animal Health Food Safety Total
 South Africa 16 1 1 1 3
 Botswana 1 0 1 0 1
 Lesotho 4 0 0 1 1
 Malawi 5 1 0 0 1
 Mozambique 1 1 0 0 1
 Namibia 1 0 1 0 1
 Swaziland 1 1 0 0 1
 Zambia 3 0 0 1 1
 Total 32 4 3 3 10
Table 1: Southern Africa Region participants by country and number of projects initiated

Country Number of Participants
Number of Projects

Plant Health Animal Health Total
 Ethiopia 19 1 3 4
 Uganda 5 1 1 2
 Kenya 5 1 1 2
 Tanzania 4 1 2 3
 Zambia 1 0 1 1
 Egypt 3 0 1 1
 Rwanda 1 0 1 1
 Total 38 4 10 14
Table 2: Eastern Africa Region participants by country and number of projects initiated

Country Number of Participants
Number of Projects

Plant Health Animal Health Total
 Ghana 11 3 0 3
 Nigeria 4 2 2 4
 Senegal 4 0 1 1
 Mali 6 1 0 1
 Benin 4 1 1 2
 Total 29 7 4 11
Table 3: Western Africa Region participants by country and number of projects initiated

Presented by: Habtemariam, Tsegaye



153

ICOPHAI 2011

C
apacity B

uilding...

Adaptation of HACCP-based Good Production Practices to ensure 
appropriate uptake in an emerging country

Sylvain Quessy 1, Ann Letellier 2

 
1 CRSV, GREMIP, Veterinary medicine faculty, Université de Montréal
2 CRSV, GRESA, Veterinary medicine Faculty, Université de Montréal

Background: Although HACCP models are well accepted as a reference standard 
to improve food safety, it is understood that their strict application in the context of 
an emerging country is difficult. Therefore, some adjustments, often presented in the 
format of HACCP-based good production practices, are needed to ensure it will be 
accepted, understood and properly applied. Methods: In the scope of a Canadian 
International Development Agency funded project to assist Vietnamese authorities in 
the improvement of food safety, we developed of set of HACCP-based good production 
practices, and related documents, in a farm to the plate approach, for pork, poultry as 
well as fruit and vegetable products. While keeping the most important components 
of HACCP, such as key pre-requisite program elements and critical control points, 
a wide variety of tools, such as SOPs, logbooks, checklists, training materials were 
developed to ensure a better uptake by the various involved stakeholders, including 
producers, processors and inspectors. Pilot projects were also conducted to evaluate 
the application of these good production practices. Some of these tools have been 
used to adapt or help to apply existing regulations and policies. We will describe the 
approach, provide examples of developed tools and discuss concerning the challenges 
that were faced during the application of these GPPs along the food chain, from a 
coordination agency perspective. 

Presented by: Quessy, Sylvain
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The Veterinary Diagnostic Laboratory and its role in supporting the 
National Veterinary Services

Hailu Kinde 1, Sharon Hietala 2

 
1 California Animal Health and Food Safety Laboratory System, San Bernardino Branch School of Veterinary 
Medicine, University of California, Davis 
2 Professor Emeritus of Clinical Diagnostic Immunology, University of California Davis

Veterinary diagnostic laboratories are critical components of a viable veterinary services 
network; needed to support management of food-producing animals, safeguard public 
health from foodborne and zoonotic pathogens, and provide early warning for detecting 
emergence or inter-species transmission of novel disease agents. Reliable disease 
detection and diagnosis is becoming increasingly vital for African nations in order to 
produce sufficient numbers and quality food and fiber-producing animals to meet the 
health and economic needs of the rapidly growing human population in the region, 
while protecting the continent’s diverse and valued wildlife populations. Early detection 
and management of endemic, as well as transboundary animal diseases, is needed in 
Africa to mediate severe economic impacts, including trade embargo and catastrophic 
loss of animal populations. Critical to the sustainability and growth of food animal 
production is disease surveillance. Both active and passive surveillance is specified 
by the OIE (World Organization for Animal Health) International Animal Health Code, 
which states that a country is free of a disease if only that country has a surveillance 
program for that disease. Regional and national veterinary laboratory infrastructure 
is typically based on a central reference laboratory, often a national laboratory, which 
can most effectively be supported by smaller local laboratories that are situated in 
appropriate proximity to human and animal populations. By functioning under the 
guidance of OIE-approved protocols and strict adherence to quality management 
principles, local laboratories can efficiently provide critical diagnostic support to 
enhance early disease detection and control. Local laboratories are more able to 
communicate closely with local animal producers and human health affiliates, with 
veterinarians, and health technicians, thus serving an educational role in addition to 
providing accessible diagnostic support. It is often through local laboratory contact that 
appropriate specimens reach reference laboratories, where more complex technology 
and procedures are able to be supported. Regardless of the laboratory location, size, 
or complexity, quality management programs built on standardized use of protocols, 
reagents, equipment, training, and documentation support reliable and internationally 
recognized diagnostic results. Reliable diagnostics in turn allow effective decisions 
on animal movement, surveillance, disease control programs, quarantine; and help 
to build national and regional expertise on disease pathogenesis, prevalence, and 
epidemiology for disease agents that impact both animal and human health.

Presented by: Kinde, Hailu
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National surveillance for human rabies cases—Ethiopia, 2010

Abraham Ali , Daddi Jima , Milliyon Wenedabeku , Almaz Abebe , Fikir Tadesse
 
Ethiopian Health and Nutrition Research Institute

Background: Rabies is a widely distributed viral zoonotic disease of major global 
public-health importance. It is invariably fatal once clinical signs are apparent. 
Worldwide human mortality due to canine rabies is estimated to be 55,000 deaths 
per year; 98% of human rabies deaths occur in developing countries with 44% of the 
deaths estimated to occur in Africa. In Ethiopia, rabies is one of the notifiable diseases 
in humans by the Federal Ministry of Health using the Integrated Diseases Surveillance 
system. Rabies is widespread in the country and it is believed to result in a significant 
loss of human life annually, however comprehensive surveillance data are lacking. 
Objective: The purpose of this report is to characterize the epidemiology of suspected 
human rabies cases based on the national integrated diseases surveillance system 
and to assess its effectiveness. Methods: The integrated diseases surveillance system 
collects data on suspected human rabies exposure and fatalities from 9 regional states 
and 2 city administrative health bureaus. Case based and weekly summary reports are 
collected from respective health bureaus and entered to central data base system at 
Public Health Emergency Management core process of Ethiopian Health and Nutrition 
Research Institute (EHNRI). Results: In 2010, a total of 750 suspected human rabies 
exposures and 18 deaths were reported from 5 regions. A majority of suspected human 
rabies exposure cases (333) 44.4 % were reported by the Oromia regional health 
bureau followed by Tigray (169) 22.5%, SNNPR (155) 20.7%, and Amhara (92) 12.3%.
One human exposure to rabies was also reported from Benishangul Gumez. Moreover, 
the highest proportion of cases occurred in December 118 (15.3%) followed by August 
108 (14.4%) and September 94 (12.5%). Of the 18 deaths 9 (50%) were reported 
from Oromia region, 5 (27.8%) were from Amhara, 3(16.7%) were from SNNPR and 
1 (0.06%) was from Addis Ababa. EHNRI distributes 20,000 rabies post-exposure 
prophylaxis (PEP) courses per year that are utilized completely by regional health 
facilities. The number of (PEP) courses administered is far greater than the number of 
rabies exposure reported here suggesting the system greatly under reports the number 
of human rabies exposures. Summary: The highest number of exposure to rabies 
and human fatal rabies cases were reported from Oromia regional state. However, 
surveillance data are reported from only 5 regions and 1 city administration which 
limit its representativeness and completeness of reports. Reports of sporadic rabies 
outbreaks from a number of regions, and the rabies consultation service at EHNRI, 
suggests widespread and frequent exposure throughout the country. Weak reporting 
at the health facilities, lack of knowledge about the importance of seeking appropriate 
medical care for animal bites, and strong preference for traditional medicine among the 
community might also result in under reporting of cases. There is a need to improve 
human rabies surveillance system at all levels of the public health system.
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What kind of Public Health do we want?

Manuela Vilhena , et al.
 
ICAAM, Universidade de Évora, Portugal

Any modification made by Man has practical consequences in different areas! 
Interdependence requires promotion of alliances and synergies! In a Global World, we 
need work together: One World, One Health.

Are we training students for the future? 
What skills do they need? 
Are we using the best methodologies to promote public health? 
What more do we need to do?

“THE SAPUVETNET III PROJECT Contributing to Millennium Development Goals 
through the One Health Concept”, EU_ALFA n. DCI-ALA/19.09.01/08/19189/169-157/
ALFA III-75 intends to contribute to the definition of which areas should be teaching in 
veterinary medicine and what skills students should acquire and contribute in the future 
to the objectives of the millennium. We want to present you the project and request 
your contribution to this effort.

Presented by: Vilhena, Manuela
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Situation analysis: Livestock and fisheries production and 
consumption in South Africa

Salome Margaret Molefe 1, C.M.E. McCrindle 1, C.J. Botha 1, kohei Makita 2, Delia 
Grace 2

 
1 Department Paraclinical Science; Faculty of Veterinary Science, University of Pretoria, South Africa
2 Improving Market Opportunities Theme, International Livestock Research Institute, Kenya

In 2009, South Africa’s Department of Agriculture (DOA)’s mandate was extended. The 
forestry and fisheries functions were transferred to the new Department of Agriculture, 
Forestry and Fisheries (DAFF). South Africa has put emphasis on the livestock and 
fisheries sector as a stratergy for developing the rural economy, improving productivity 
and the lives of people living in rural areas. South Africa has a dual agricultural economy, 
a well-developed commercial sector and a predominantly subsistence sector. This paper 
reviews the strengths, weaknesses, opportunities and threats (SWOT analysis) of the 
South African livestock and fisheries development and consumption of food of animal 
origin. With a view to focus on the need to ensure adequate supply and accessibility to 
safe nutritious and high quality food at affordable prices, four multidisciplinary working 
groups of 6-9 people comprising key stakeholders, conducted a SWOT analysis. Topics 
addressed included: a) intensive and extensive livestock and fisheries farming practices 
and a review of current government policies and industrial practices; b) production 
inputs; c) food processing and handling practices; and d) food point-of-sale. The is a 
need for DAFF to a) implement its Integrated Rural Development Policies aimed at 
sustainable utilization of natural resources; and b) resuscitate the land reform project 
in order to redistribute the land and provide agricultural education and training as well 
as extension and advisory services to subsistence farmers. The results reveal that 
the rural communities are not utilizing natural resources at their disposal effectively 
because of various reasons, ranging from lack of investment in rural areas, lack of 
finance for production inputs to lack of skills. South African population is growing at 
almost 2% per year from 44 million in 2005 to 49 million in 2010. The estimated cattle 
population stands at 13.8 million, sheep at 28.7, goat at 6.33 and pigs at 1.6 million. 
Ostrich, crocodile, game and honey production is not well documented. The country’s 
coastline produces more than 600,000 tonnes of fish annually including molluscs and 
crustaceans. From 2005 to 2010, beef, mutton and pork production ranged from 672 
(thousand) tons to 835, 116 to 158, and 160 to 196 respectively. Import contribution 
from beef and mutton ranged from 62 (thousand) tons to 36 and 12 to 32 respectively. 
While white meat production ranged from 1019 (thousand) tons to 1393 and egg 
production from 348 to 450. Consumption of red meat, white meat and eggs ranged 
from 1054 (thousand) tons to 1240, 1204 to 1609 and 329 to 424, respectively. There is 
lack of data on goat consumption due to cultural or religious taboos . Per capita, cow’s 
milk consumption has increased from 37.8 to 38.3 kg/year. The consumption of chicken 
is on the increase and exceeds the total consumption of red meat. Another focus area 
is the transfer of skills from white commercial farmers to black subsistence farmers. 
In conclusion, there is a dire need for a capacity-building programme for scientists, 
extension officers, veterinarians and animal health technicians to deal with improved 
rural economy development.
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“Control of neglected zoonoses: Linking One Health to the millennium 
development goals and beyond”

Anna Okello , Susan Welburn
 
University of Edinburgh

The concept of comparative medicine is not new; however the onset of the 21st century 
has seen an increased profile in the execution of its principles, known today as “One 
Health”. The appearance over the past decade of emerging zoonoses such as Highly 
Pathogenic Avian Influenza, Nipah Virus and SARS have called for closer collaboration 
between veterinary, medical and environmental disciplines in order to improve disease 
surveillance and control, whilst at the same time preserving the delicate balance which 
occurs between man and his external environment. To date, much evidence exists of 
the international co-operation promoting One Health; examples include reports of joint 
symposiums, documents outlining guidelines and frameworks, and the recent inaugural 
“One Health” congress in Australia. Despite the necessary and commendable actions 
occurring internationally, a question nevertheless remains on the application of this 
concept at the local level, particularly in developing countries where risk factors remain 
high, and resources are arguably fewer. To this end, implementation of One Health 
approaches for the control of “neglected” zoonotic diseases (as listed by the World 
Health Organisation), may be a potential platform whereby developing countries could 
harness the “One Health” momentum. The sixth Millenium Development Goal, “to 
combat HIV/AIDS, malaria, and other diseases” arguably strengthens the potential role 
of a One Health approach in wider poverty alleviation strategies, ensuring sustainable 
improvements in both human and animal health. Compared to the high profile 
emerging zoonoses, “neglected” zoonoses such as brucellosis, bovine tuberculosis, 
porcine cysticercosis and Human African Trypanosomiasis remain endemic throughout 
many developing countries, with little consideration on their burden and impact. This 
presentation aims to discuss the ways in which programmes for the control of endemic 
zoonoses could also benefit from the One Health movement, and the potential for its 
contribution to poverty alleviation in developing countries.
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Microbiological evaluation of cow’s milk in rural Sierra Leone: 
investigating presence, genotype, and antibiotic resistance of 
Salmonella, Staphylococcus, and Mycoplasma spp. in a representative 
herd from the Senehun region

Jillian Zientek, Tara Strickler, Fernando Silveira, Wondwossen Gebreyes
 
The Ohio State University College of Veterinary Medicine

Background: Small dual-purpose cattle herds in rural Sierra Leone account for a 
major portion of the local protein supply. Thus, the disease-causing potential of agents 
such as Salmonella, Staphylococcus, and Mycoplasma spp., and the relative lack of 
food safety and animal health infrastructure make understanding the role of these 
agents crucially important. Methods: Twelve milk samples were collected from the 
primary herd in the Senehun region of southern Sierra Leone, representing approx. 
40% of the region’s small population. Samples were stored and later transported to the 
Ohio State University Dept. of Veterinary Preventive Medicine for analysis. Protocols 
for isolation of Salmonella, Staphylococcus, and Mycoplasma spp. were carried out. 
Further characterization of Staphylococcus isolates including speciation, genotyping, 
and presence of antibiotic resistance was performed using Kirby-Bauer Susceptibility 
Testing and PCR. Results: Salmonella spp. were not found to be present in any of the 
samples. Ten Staphylococcus isolates from eight individuals were analyzed using PCR 
for presence of nuc, mecA, andblaZgenes. Ten of ten were positive for nuc, all ten were 
negative for mecA, and one isolate was shown to carry the blaZ gene – this isolate 
also showed resistance to penicillin on Kirby-Bauer testing. Another isolate exhibited 
Streptomycin resistance on Kirby-Bauer testing. No other antibiotic resistance was 
evident with the Kirby-Bauer assay. No Mycoplasma isolates were identified. The lack 
of Salmonella and Mycoplasma is promising, although the presence of Staphylococcus 
indicates the need for education in proper milking techniques and further attention to 
prevention of mastitis. Additionally, the presence of B-lactam resistance genes in an 
area with very little antibiotic use necessitates further investigation into the selection 
environment for maintenance of resistance genes.
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Background: Game species could potentially contribute to providing nutritious 
animal source food for Africa’s expanding and under-nourished population. This study 
characterised the game meat value chain in South Africa in order to assess its potential 
to contributing to the nutrition of the rural poor as well as the food safety risks which might 
constrain this. Methods: The study included individual casual game hunters and game 
harvesting for specialised abattoirs. Eight expert informants (casual game hunters) 
were interviewed and a structured observation of a game harvesting was conducted. 
This was triangulated with informal interviews with stakeholders and a participatory risk 
assessment was conducted and critical control points identified. A group interview was 
conducted with a rural community to explore their demand for game edible by-products. 
Casual game hunters tended to be of higher socio-economic levels and several had 
other occupations. All were male and most hunted on privately owned land not owned 
by themselves. For a minority, meat was not used (trophy hunts); most commonly it 
was sold to butcheries and/or supermarkets. Nearly all hunters either considered the 
market for edible by-products limited or had no opinion. Currently they give edible by-
products to farm workers or leave for scavengers. The game harvest was conducted 
by professional game hunters employed by a game abattoir. Animals were shot, and 
throats were cut within 3 minutes; they were taken to a mobile abattoir and eviscerated 
within 83 minutes of shooting. Edible by-products were left behind in the field. Results: 
The local community interviewed considered game meat to be an acceptable food. They 
said they would also eat edible by-products including heads and feet of game animals 
if provided legally and cheaply. Meat is stored by hanging from a tree or on the roof of 
huts but is not kept longer than overnight. It is cooked well and the group claimed never 
to have fallen ill after meat consumption. Using information from game hunters and 
game harvesters the game value chain was mapped diagrammatically showing actual 
and potential pathways for edible by-products. Qualitative risk assessment identified 
nine areas of concern which were could give rise to hazards which could in turn give 
rise to risks that were likely or highly. Risk estimates varied from highly unlikely to 
likely. Critical control points were also identified. Summary: In conclusion, our study 
suggests the large game industry in South Africa could potentially supply important 
quantities of edible by-products to local communities. Currently this opportunity is not 
being utilised, but qualitative risk assessment found that the food safety risks are not 
excessive and could be managed. Moreover local communities are also interested in 
consuming these products and practice risk-mitigating measures in preparing meat. 
However, for this to happen innovations are needed in the processing, handling and 
marketing of by-products.
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The leadership of the scientific research in controlling brucellosis in 
Sudan
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Background: Brucellosis is an infectious bacterial disease of domestic animals, such 
as cattle, sheep, goats, camels and dogs, which is caused by brucellae and sometimes 
results in spontaneous abortions in newly infected animals. Humans are at risk for the 
disease, especially in areas where the infection in animals has not been brought under 
control, heat treatment procedures of milk are not routinely applied, consumption of 
raw milk and poor hygienic conditions favor human infection. Methods: Brucellosis 
was reported in Sudan through both passive and active surveillances in humans and 
almost all domestic animals, particularly cattle, sheep, goats and camels. Limited wild 
life studies also revealed the disease in wild reservoirs. The socio-economy preliminary 
data of the disease in livestock and man was also obtained and statistical analysis from 
the results confirms the high prevalence of brucellosis and that the incidence is more 
than what is reported from the previous data. Brucellosis is now focused on in Sudan 
as the priority endemic disease with serious national and regional hazards. A planned 
participatory joint multi-disciplinary research program was adopted, to consider human 
health and livelihood, and animal health and production perspectives.The stamina of 
this program is the preparedness of the concernedresponsible authorities in Sudan 
for maintaining the national program through providing baseline disease data on 
the cumulative incidence of human brucellosis, the efficient laboratory diagnostic 
serviceforsurveillance and disease supervisor testing, a wide spectrum of brucella tests 
are provided including isolation, characterization, serological and molecular methods. 
Standardized tests are also provided to permit the safe trans national and international 
movement of animals to meet trade requirements. The vital element in these activities 
included in the control program is the institutional capacities and biological production 
capabilities of Sudan for producing good quality vaccines and antigens which 
strengthen the practice by mass provision of these biologicals. Both B. abortus S. 19 
and B. melitensis Rev1 vaccines are produced along with the Rose Bengal Plate Test, 
the Serum Agglutination Test and The Milk Ring Test Antigens. A national standard 
serum was also developed for various purposes.There is a well-established bank of 
sera and local brucella isolates from human and different animal species and from 
different parts of the country which is in use for different research and development 
activities, namely validation of tests with the regional and international reference 
veterinary laboratories for high reproducibility of the tests and epidemiological studies. 
Summary: The paper discusses details of the principal steps and analyzed data under 
taken to assure the role of the participatory joint initiative of multi-disciplinary research 
program, diagnostic activities and production of diagnostics and veterinary vaccines in 
controlling brucellosis in the Sudan.
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Background: Water scarcity is one of the critical problems threatening the well-being 
of most of the developing world’s population in general and the rural community in 
particular. Nowadays, population growth, environmental pollution and climate change 
are imposing negative impacts on the quantity and quality of fresh water availability for 
different activities. Access to safe and adequate amount of water for both people and 
their livestock is an important aspect in rural farming communities. In this respect, the 
objective of the present study was to assess the source and accessibility of water by 
livestock and people in Lume and Siraro districts of the Ethiopian Rift Valley. Methods: 
A total of 320 randomly selected households (160 in each district) were interviewed 
between July and August 2010, using a structured questionnaire format. One-year 
outpatient case records (July 2009-June 2011) were obtained from the Health Offices 
of the respective districts to assess the occurrence and health impact of waterborne 
diseases in humans. Results: The results of the survey show that more alternative 
water sources (e.g., rivers, lakes, hand-dug wells, stand pipe boreholes, springs and 
ponds) are utilised by people and livestock in Lume, whereas the Bilate River is the 
only permanent surface water in Siraro available for use, marking the extreme south-
western border of the district and is very far to access for most community. Therefore, 
the primary water sources for people and livestock are motorized boreholes and ponds, 
during wet season. In most of the cases, uncontrolled use of water sources by livestock 
was practised in both districts. Using the standard of the World Health Organization 
(WHO) and United Nations Children Fund (UNICEF), only 31% and 2% of the 
households in Lume and Siraro districts, respectively, had access to improved water 
sources within 30 minutes round trip to fetch water.Majority of the households in Lume 
(60%) and Siraro (97%) districts had perceived water as being scarce for livestock 
and people. District health Offices’ health records showed that internal parasites and 
diarrhoea were the second and third commonly reported diseases in Siraro, while 
internal parasites were the fourth top diseases reported in Lume. Additionally, self 
declared diarrhoea cases were reported by 4.4% of the respondents in Lume and 
14.4% in Siraro six months preceding the interviews. Water related livestock morbidity 
or mortality wasmentioned by 12.5% and 16.9% of the respondents in Lume and Siraro, 
respectively, for a 12 months period of time preceding the questionnaire survey. The 
perceived reasons for morbidity or mortality included access to polluted river water 
(a common complaint in Lume, located in the downstream of Mojo River), drinking 
stagnant water, suddenaccess to water after long deprivation and infection with liver 
fluke after grazing water-logged areas. Summary: The current study revealed that 
access to safe water is limited, posing a potential risk to human and livestock health. 
Indiscriminate use of scarce water could be an impediment on sustainable utilization 
of the resource. Possible intervention is sought towards better management of surface 
water and improvement of existing indigenous methods of rain water harvesting.
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Impact of pre-season treatment on malaria transmission and its cost-
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Background: In an area of seasonal malaria transmission, subpatent-parasitaemia 
is responsible for the reappearance of malaria cases in the next transmission season 
after a very long dry season where no mosquitoes present. Treating the carriers of 
subpatent-parasitaemia before the transmission season might be an effective new 
strategy for controlling malaria in areas of marked seasonal transmission. The present 
study aimed at studying the cost-benefit of pre-season treatment with Artesunate/
Sulphadoxin-Pyremethamine (AS/SP) compared to AS/SP treatment during the 
transmission season, and its long term impact on malaria transmission. Methods: A 
community-based intervention study was conducted in three villages in eastern Sudan 
for two successive years 2006/2007. Eltiria and Kanara where the preseason treatment 
was applied (intervention) and Abunaga where no treatment was administered 
(control). Results: Parasitaemia detected by microscopy in the dry season was very 
low and none of the cases was symptomatic. The impact of the preseason treatment 
on subpatent- parasitaemia was highly significant in the two intervention villages. The 
prevalence dropped from 32.7% to 22.2% in Tria village (P= 0.003) and from 18.1% 
to 9.3% in Kanara village (P= 0.021) for the years 2006 and 2007, respectively, while 
in control village reduced by only 1.1%. The 100% coverage of treatment in 2007 led 
to zero prevalence in the intervention villages during the transmission season, which 
is highly significant compared to the control village (P < 0.001). The benefit ratio was 
4 (cost of malaria infection in transmission season was 4 times the cost of pre-season 
treatment of sub-patent carriers) indicating how this method is beneficial and less costly. 
Summary: If applied properly, preseason treatment may save 75% of the budget lost 
annually in malaria infection and protect 35.2% of the total population of this area from 
getting malaria. Elimination of malaria might be achieved if applied for few successive 
years.
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Background: A survey qualitative study was conducted to assess the awareness on 
the importance of veterinary public health in Addis Ababa and its surrounding districts 
from November 2008 to May 2009. Methods: Structured questionnaire survey and 
focused group discussions were used for the study. Questionnaires were distributed 
to 384 individuals, of which 196 were elementary and high school students, and 196 
were Graduates. Factors like education level, information source and profession were 
considered for possible explanation of the results. Results: The use of inspected 
animal products is found statistically different (P<0.05) among health and non health 
professionals while no difference is seen between students and graduates. The use 
of packed honey was significantly low in the study population. The majority (85.42%) 
of the students get their information from other information sources like their families 
in the form of advice and 67.71% of health professionals get their information from 
their medical schools. The most frequently mentioned zoonotic diseases were Rabies 
384 (100 %), followed by Anthrax 362 (94.27%), Teniasis 342 (89.06%), Tuberculosis 
340 (88.54%) and Brucellosis 190 (49.48%) and 120 (31.25%) mentioned other 
infectious diseases of zoonotic importance. Furthermore, the study indicates that 
public health institutes have low awareness on the importance of veterinary public 
health in maintaining the health of the community The importance of veterinary 
public health in the overall public health institutions was asseses by looking at the 
responses to questions and shown that yet the public health institutions don’t see the 
need of having veterinarians in the public health. Summary: this study demonstrated 
that the awareness and use of inspected and packed animal products is relatively 
low that expose the people to risk of food borne pathogens and the awareness of 
health institutes on the importance of veterinary public health service is very low. The 
authors would like to recommend the government and concerned bodies to raise 
the awareness of the public using the appropriate communication media, and to 
strengthen the contribution of public health veterinarians in the public health for better 
community health.
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Background: A study on assessment of biosecurity situation and practices in live 
poultry market of Addis Ababa was conducted from November 2009 to January 2010 
using structured questionnaires. Methods: A total of 8 markets of the study site were 
used for the study of Biosecurity situation and practices. From those eight live poultry 
markets, 104 traders were interviewed on different factors that contribute to Biosecurity 
situation and practices, such as transport system, transport material, measure on sick 
and dead poultry, mixing of old with new batch and diseases control and preventive 
practices. Results: The result showed 52.88% of the trader use public transport type 
(bus) together with people and 47.12% of the trader use the lorry. Transport material 
that traders used like sack 49 (47.12%), bamboo cage 48 (46.15%), and wooden 
cage 7(6.73%) were poor from Biosecurity point of view, because they are not easily 
washable and disinfectable. According to 74(71.2%) of the respondents, the traders 
used to either sell the sick poultry to hotels or simply throw them everywhere rendering 
high potential for dissemination of diseases both to poultry and human beings. In the 
markets assessed there were less hygienic practices. Lorries were not cleaned after 
unloading. Even if 103(99.04%) of the respondents reported that they practice cleaning 
the feces and litter, layers are usually formed in the holding cages. Most of the traders 
and those having contact to poultry one way or another do not have the habit of washing 
their hands after handling (both healthy/sick); moreover, there was no any facility to do 
so in any of the markets. Summary: This survey revealed that there are high risk of 
diseases transmission and dissemination related to Biosecurity of live poultry market in 
the study area. Hence, systematic and integrated intervention should be undertaken by 
the government and concerned bodies to mitigate the problem.
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In this paper we present some of the results achieved by the “THE SAPUVETNET 
III PROJECT Contributing to Millennium Development Goals through the One Health 
Concept”, EU_ALFA n. DCI-ALA/19.09.01/08/19189/169-157/ALFA III-75. With the 
curriculum and manual we intend to bridge gaps of knowledge in veterinary public 
health institutions in Latin America and Europe. The implementation of a common 
curriculum will enhance possibilities to collaborate in research and surveillance between 
institutions from both continents. In addition to this direct consequence in education, 
the achievement of a common language will promote transparency in global trade and 
a better collaboration and cooperation in global sanitation and consequently more food 
security and food safety. Here we present also a new journal, the one health/Uma 
Saúde/Una Salud, an instrument of teaching as well as of dissemination of knowledge.
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The diversity of socio-economic environments, climates, and terrains among regions in Ethiopia 
greatly impact health conditions and outcomes. Poor health coverage is of particular concern in rural 
Ethiopia, where access to any type of modern health institution is limited. Health systems and roads 
are underdeveloped, and transportation problems are severe, especially during the rainy season. In 
order to increase access to the basic Health Service packages and promote utilization to curb the 
burden of high impact disease from the population, the Ethiopian government has taken an enormous 
action to expand the infrastructure of Public Health. This effort is not only limited to expanding 
physical health infrastructure but also includes procurement of essential materials for health facility 
construction, upgrading and equipping. Through increasing construction works, the number of health 
posts (HPs) has reached 14,416 achieving 88.7% of the target by 2009/10. Moreover, there are now 
2,689 health centers (HCs) accounting for 84% of the 3,200 HCs targeted. Additional 511 HCs are 
under construction to reach the 100% target. Out of this accelerated expansion project, over 2,000 
health stations were either upgraded to health centers or downgraded to health posts and over 700 
health centers will be upgraded to primary hospitals. Since a huge number of construction workers 
are involved to fulfill the current endeavor, it is of paramount importance to provide construction 
personnel with a basic understanding of communicable (infectious) diseases, their importance 
and the potential risk of getting (or giving to others) the diseases during health facility construction 
or renovation.The objectives of this presentation is to provide information regarding the risks to 
construction personnel associated with working in the healthcare environment as well as how they 
can prevent transferring pathogens from the work site to health facilities during construction and 
renovation. Preventing transmission of communicable diseases to vulnerable hospitalized patients 
or visitors has become increasingly important in the last decade. For example, each year in the 
US an estimated 100,000 patients die as a result of healthcare-associated infections (HAIs), many 
of which are preventable. HAIs are now one of the top 10 leading causes of death in the US and 
account for nearly two million infections annually. Tragically, the situation in many developing 
countries is much worse where HAIs may involve anywhere from 10-50% of hospitalized patients 
and an unknown number of those treated in HCs and other health facilities. During health facility 
renovation involving demolition and new construction, patients, healthcare staff and construction 
personnel could be exposed to communicable diseases and other health safety hazards. Moreover, 
the physical environment of a healthcare facility presents risks to patients and staff if construction 
is carried out without a basic understanding of the potential for creating microbial health and safety 
hazards. Without planning, vulnerable patients (e.g., the elderly, newborns and those patients 
who are severely immune-suppressed) can be exposed to unintended health risks. Construction 
personnel could also be exposed to hospitalized patients with airborne communicable diseases such 
as measles, chicken pox and TB and become infected if appropriate infection prevention precautions 
are not in place and being monitored. Contractors and construction personnel need to be aware that 
they could pass on communicable diseases to patients and healthcare staff from microorganisms 
brought into the hospital environment with their hands, clothing and shoes or equipment, tools and 
other items. Communicable diseases account for nearly 30% of deaths worldwide. The three most 
important in Ethiopia are HIV, TB and malaria. Unfortunately, these three communicable diseases 
are finding new ways to resist treatment. Recent findings show that upwards to 60% of new HIV 
infections in many countries are resistant to all antiretroviral drugs. Moreover, a deadly new form of 
TB, which is extremely drug resistant (XXDR TB strain), has been found in several countries.Ethiopia 
also has the 7th highest TB burden in the world with 314,000 cases per year, approximately 20% of 
whom are also HIV-infected, and 3,000 multi-drug resistant TB (MDR-TB) cases per year (WHO 
2008). This new strain is resistant to nearly all available antibiotics used to treat TB.
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In South Africa, safety of animal derived food is fragmented, which complicates 
implementation at national, provincial and local level. Different aspects fall under 
the Departments of Health (DOH), Department of Agriculture, Forestry and Fisheries 
(DAFF), the Department of Trade and Industry (DTI)’s National Regulator for Compulsory 
Specifications (NRCS) and the South African Bureau of Standards (SABS). There 
are also a number of non-governmental stakeholders and role players involved. At 
international level these include the FAO, WHO, OIE and Codex. At national level they 
include SANAS, SABS, ISO and the private sector standards used by producers and 
processors of animal derived food. At local level there are provincial and municipal 
regulations for implementation of National directives, as well as private standards of 
supermarkets, butchers, dairies and other retailers of animal derived foods. As a result, 
lines of responsibility are not always well understood as they sometimes overlap or 
apply differently to different situations. Participatory risk analysis was done to assess 
the existing South African regulatory framework for key variables in food safety, 
against national and international FAO/ WHO/ OIE and Codex benchmark standards. 
Four working groups of eight key informants performed a gap analysis and defined 
actions and steps to remedy the limitations that currentlyexist in the registration of 
veterinary medicines and pesticides in animal feeds, animal health, laboratory capacity, 
surveillance and monitoring of animal diseases and both microbiological and chemical 
residues in animal source foodstuffs.This paper will describe and critically review 
the relevant legislation and regulations as well as their implementation, highlighting 
discrepancies and overlaps.
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Background: The meat obtained from trophy hunting, culling and harvesting indigenous 
game animals has been used in the past by biltong (traditional dried meat) hunters, 
local butchers and for export markets. The edible by-products, currently discarded, 
could be used as a renewable source of protein in low income communities. Constraints 
to the utilization of such edible by-products of game meat include lack of recognized 
food value chains in informal markets, food safety concerns and limited market access 
to edible by-products from game harvesting operations. Methods: Participatory risk 
analysis was used to investigate the feasibility of using edible offal as a source of 
renewable protein, to address food security issues in poor communities bordering 
game parks in South Africa. The market outlet for the food value chain selected for 
investigation, was informal markets in Pongola, KwaZulu Natal, South Africa. In order 
to promote food safety, only edible offal from impala carcasses that had been through 
primary meat inspection, were considered during the study. Samples were submitted 
for microbiology, in line with published EU guidelines and Veterinary Procedural 
Notices to an accredited laboratory. Structured and informal interviews were held with 
stakeholders, including veterinarians, game harvesters and informal traders. Scenario 
planning and decision tree analysis was used to develop a practical food marketing 
chain and estimate critical control points for identified physical, biological and chemical 
hazards. In addition, environmental risks were considered and a risk mitigation strategy 
designed, to reduce any possible environmental impacts. It was concluded that the 
food marketing chain is feasible and that the current practice of leaving the offal for 
predators.
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The South African food safety and animal food control systems are developed and 
enforced by three government departments: Department of Health (DOH), Department 
of Agriculture, Forestry and Fisheries (DAFF) and Department of Trade and Industry 
(DTI). Animal health relies heavily on veterinary drugs for controlling pests and 
diseases. Movement of animals and animal products, is also a potential method of 
transmission of pests and diseases within and between countries. Human health is 
inextricably linked to animal health and production through zoonotic and foodborne 
hazards. By eating animal products (meat, milk, eggs, etc.), humans are exposed to 
microbiological hazards and chemical residues.This paper will describe and critically 
review the relevant legislation and regulations as well as their implementation, 
highlighting discrepancies and overlaps. Four working groups of eight key informants 
performed a gap analysis and defined actions and steps to remedy the gaps for: 1) 
Legislation for the registration for veterinary drugs and pesticides in animal feeds; 2) 
Animal health legislation, including veterinary public health, biosecurity and animal 
diseases; 3) Microbiological hazards and chemical residues in food of animal origin; 
and 4) Laboratory capacity for residues and animal diseases surveillance and 
monitoring. There is ashortage of academic institutions devoted to teach applied 
regulatory toxicology and aquatic animal health. Furthermore, due to duplication of 
activities from two authorities regulating the registration of veterinary medicines and 
stock remedies, there is poor utilization of scare skills for surveillance, monitoring and 
evaluators responsible for human food safety evaluation of drugs intended for food 
animals. Food safety of animal products is fragmented as a result of it not being under 
only one Ministry. Different aspects of legislations fall under the three departments. 
Lines of responsibility are not always well understood as they sometimes overlap 
and inconsistently applied. There are also a number of stakeholders involved at local, 
regional and international level. International standards in line with Codex, World 
Trade Organization (WTO) and the World Organisation for Animal Health (OIE), are 
followed, in line with international obligations. National governments and private sector 
standards are applied by producers and processors of animal derived food. At local 
level there are provincial and municipal regulations for implementation of National 
directives, as well as private standards of supermarkets, butchers, dairies and other 
retailers of animal derived foods. In conclusion, South Africa needs to have one broad 
veterinary legislation which covers animal disease control, registration and control of 
veterinary drugs (including insecticides manufactured for administration to animals), 
food safety including food protection, prevention and elimination of zoonoses and 
aspects of laboratory animal facilities and diagnostic laboratories. , health education 
and extension.

Presented by: Molefe, Salome Margaret
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