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Dear Colleagues, members and friends, 
Our warmest “Welcome” to the Joint Conference on emerging and re-emerging Epidemics 

affecting Global Health, in the beautiful city of Orvieto, Italy. This conference unifies the 

11th Biennial Conference of the Society for Tropical Veterinary Medicine (STVM) and the 

final meeting of the EU-funded project ArboZoonet. Thanks to our partners and collaborators, 

the organisational team and of course thanks to you, the Joint Conference on emerging and 

re-emerging Epidemics affection Global Health brings together scientists from all over the 

world to present and discuss their work and findings in the field of disease risks and 

challenges - both for animals and for humans - brought by viral, bacterial and parasitic 

pathogens.  

This conference aims to promote discussion between scientists, practitioners and decision 

makers from various scientific fields as well as to update researchers, academics, 

governmental and non-governmental organization representatives, technicians, veterinarians 

and other professionals from the industry sector interested in emerging and re-emerging 

epidemics affecting global health. 

We look forward to three exiting days of sharing research findings and intensive discussions 

of future perspectives and developments in research and in the “One Health” concept, which 

quests for expanding interdisciplinary collaborations and communications in all aspects of 

health care for humans, animals and the environment. 

On the behalf on the scientific committee, 

 

 

 

  

 

Franco Maria Ruggeri 
(Istituto Superiore di Sanità, Italy,  

local chair) 

Michele Bouloy 
(Institut Pasteur, France  

ArboZoonet co-ordinator) 

Jabbar Ahmed 
(Research Center Borstel, Germany 

STVM president) 
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Organising Parties 

Society for Tropical Veterinary Medicine (STVM) 
The Society for Tropical Veterinary Medicine (STVM) is a non-profit 
organization whose purpose is the advancement of tropical veterinary 
medicine, hygiene and related disciplines. The activities of the Society 
focus scientific interest on strategies to deal with established and 
changing patterns of diseases affecting animals in the tropics. Tropical 
Veterinary Medicine has become an area of global importance as world 
trade continues to expand and the challenge of future research is to 
develop better diagnosis, treatment and control methods for tropical 
diseases of livestock species. Significantly, a part of this is to understand 
the environmental variables which affect the host and disease interactions 
as well and ultimately to support increased food production in the tropics. 
 

 

Arbo-Zoonet 
Arbo-Zoonet is the International Network for Capacity Building for the 
Control of Emerging Viral Vector Borne Zoonotic Diseases. It is a 
Coordination Action funded by the European Union (EU) under FP7 and 
was launched in May 2008. The project aims at promoting an 
international network for capacity building for the control of emerging 
vector borne zoonotic diseases, in particular West Nile, Rift Valley fever 
and Crimean-Congo hemorrhagic fever. Specifically, the network 
addresses integrated control measures including vector control, 
vaccination programmes and therapy strategies, diagnostic tools and 
surveillance, public awareness and capacity building in endemic regions. 
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Collaborators 
 

 

PiroVac 
PiroVac is a major international EU-funded research project designed to 
develop control measures to combat two major tick-borne diseases of 
small ruminants, namely theileriosis and babesiosis. This research 
programme aims at improving existing vaccines, designing new vaccines 
and capacity building in partner laboratories both in Europe and in 
endemic areas. The PiroVac project was developed as an integrated 
approach, encompassing immunology, molecular biology, bioinformatics 
and genetic engineering together with pathogen genomics and host 
genetics which is directed at addressing two broad aims: (1) Development 
of effective and reliable vaccines for use in disease control campaigns for 
sustainable livestock development. (2) Capacity-building for the 
sustainable implementation of integrated control measures required for 
disease control and/or eradication through increasing scientific 
knowledge, training and improvement of infrastructure. 
PiroVac is funded by the European Union (EU) under FP7 and was 
launched in 2010. 
 

 

CCH FEVER 
CCH FEVER is a European research network (Collaborative Project) 
coordinated by the Swedish Institute for Infectious Disease Control (SMI, 
Prof. Ali Mirazimi, Stockholm – Sweden). The consortium brings 
together 14 complementary partners, including 2 private companies and 
12 laboratories, from 10 Member States and Associated Countries of the 
EU, as well as USA and South-Africa. 
The project is supported by the European Commission under the Health 
Priority of the 7th Research Framework Programme. 
 

POSTICK 
POSTICK is an Initial Training Network (ITN) funded through the EU 
Marie Curie actions of FP 7.  POSTICK aims to design new effective 
control strategies for TTBD diseases through understanding the 
mechanisms of tick-host-pathogen interactions regarding: (a) pathogen 
diversity, survival and transmission, modulation of host immune response 
and tick survival and (b) identification of host-pathogen-tick molecules 
for designing anti-tick vaccine and blocking pathogen transmission. 
 

 

Italian Society for Virology (SIV)  
The Italian Society for Virology (SIV) is a non-profit Association 
founded in September 2001. The SIV has a multidisciplinary organization 
and merges the scientific and teaching interests of general, medical, 
pharmaceutical, veterinary and vegetal virologists. 
The aims of the SIV are to promote the knowledge and progress in 
virological research, to organize meetings and courses, to expand and 
connect the experience in virology to other related fields, with particular 
regard to biotechnology. The SIV is a Corporate Member of the European 
Society for Virology. 
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Wednesday 19th September 

Main Meeting Room 

  

15:00 – 17:00 Registration / Poster Setup 

  

17:00 – 18:30 Opening Session 

 Keynotes: Promoting the concept of “One Health, One Medicine” 

 Speakers: 

 Prof. Giorgio Palù 

 
Genetic evolution of influenza virus: an insight into molecular pathogenesis and discovery of 
new drug targets 

 Jean Charles Maillard (STVM Dedicatee) 

 Genetic considerations in the context of “One Health, One Medicine” 

  

18:30 – 19:45 Round Table Discussion 

 Chair: J. Ahmed & G. Rezza (ISS)  

  Selected invited participants:  

 Paolo Calistri 

 Tobin Robinson, EFSA 

 t.b.a. 

  

19:45– 20:00 Introducing STVM Student Award Winners                                                                                   

20:00 – open Meet and Greet / Welcome Cocktails 

  

  

Thursday 20th September 

Main Meeting Room 

  

Session 1 Epidemiology, Ecology & Modelling for prevention and prediction 

 Chair: Bob Bokma 

  

8:30 – 9:00 Keynote: Agustín Estrada-Peña  

  
Some reflections on modelling the range and transmission rates of Crimean-Congo 
haemorrhaging fever virus and it's main vector in Palearctic, the tick Hyalomma marginatum. 

  

9:00 – 12:45 Oral presentations  

  

9:00 – 9:15 Veronique Chevalier  

  A GIS-based multi-criteria evaluation approach to map Rift Valley fever risk areas in Europe 
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9:15 – 9:30 Manfred Weidmann 

  Phylodynamic spread of  TBEV in Southern Germany 

9:30 - 9:45 Miguel Ángel Jiménez Clavero 

  Emerging flaviviruses in Spain: studies and perspectives 

9:45 - 10:00 Alessandra Pautasso 

  
Mosquito surveillance in northwestern Italy to monitor the occurrence of tropical vector borne 
diseases 

10:00 – 10:15 Martin Eiden 

  
Seroepidemiological and molecular studies of a Rift Valley Fever outbreak in Northern 
Mauritania in 2010 

10:15 – 10:30 Fenicia Vescio 

  
Demographic, geographic and climatic correlates of Crimean-Congo Haemorrhagic Fever 
incidence over-time in Bulgaria 

  

10:30 – 11:00 Coffee Break 

  
Session 1  Epidemiology, Ecology & Modelling for prevention and prediction 

(continued) 

 Chairs: Veronique Chevalier & Manfred Weidmann 

  

11:00 – 11:15  Maxwell Opara 

  Prevalence of bovine tuberculosis (btb) in Imo State Southeastern Nigeria 

11:15-11:30 Yoshiteru Ishida 

  Self-repairing Network as a Generalized Epidemic Model involving Vaccination  

11:30 – 11:45 Francesca Cito 

  
Analysis of surveillance systems in place for West Nile virus (WNV), Crimean-Congo 
Haemorrhagic fever (CCHFV) and Rift Valley fever (RVF) 

11:45 – 12:00 Maria Vitale 

  
A molecular screening reveals high circulation of pathogenic Leptospira in different animal 
species in Sicily, Italy. 

12:00 – 12:15 Esin Guven 

  
Seasonal dynamics and species composition of ticks infesting humans in a CCHF endemic 
province of Turkey 

12:15 – 12:30 Jifei Yang 

  Tick-borne zoonotic bacteria in northwestern China. 

12:30 – 12:45 Lapo Mughini Gras 

  
West Nile virus vector mosquito species in Italy: potential habitat distribution and association 
with equine epizootics 

  

12:45 – 14:15 Lunch / Poster session  

  

Session 2 Innovative Pathogen Detection Tools 

 Chair: Ulrike Seitzer and Edmour Blouin 

  

14:15 – 14:45 Keynote: Christian Drosten  

  Virus detection: novel insights from ecology and reservoir studies 
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14:45 – 16:30 Oral Presentations  

  

14:45 – 15:00 Antje Hoppenheit 

  
Profiling Glossina palpalis gambiensis and Glossina tachinoides from two distant foci in 
Burkina Faso by MALDI  

15:00 – 15:15 Oran Erster 

  Identification of related Rhipicephalus species using mitochondrial markers 

15:15 – 15:30 Mathias Niedrig 

  
External Quality Assurance (EQA) studies as useful tool for evaluating and improving the 
quality of diagnostic performance. 

15:30 – 15:45  Jeroen Kortekaas 

  Efficacy of three candidate Rift Valley fever vaccines in sheep 

15:45 – 16:00 Carlo De Giuli Morghen 

  
Contruction of fowlpox-based recombinants expressing four vaccinia virus genes as novel 
smallpox vaccines 

16:00 – 16:15 Dora Finkeisen 

  
Development of a cytometric bead array (CBA) for the detection of neglected European 
arboviruses 

16:15 – 16:30 Alejandro Brun 

  
Immune mechanisms involved in the protection elicited by an MVA vaccine against RVFV in 
mice 

  

16:30– 17:00 Coffee Break 

  

Session 3 Host-Vector-Pathogen Interactions 

 Chair : Alessandra Torina & Rob Moorman 

  

17:00 – 17:30 Keynote : Ali Mirazimi  

 
Crimean Congo Hemorrhagic fever virus replication Cycle; an insight into virus-Host cell 
interaction 

  

17:30 – 19:15 Oral presentations  

  

17:30 – 17:45 Steve Welch   

  
Reconfiguring the Rift Valley fever virus S segment and investigating the cellular responses in 
insect cells 

17:45 – 18:00 Maha Dridi 

  PaAn001 – In an avian model and in carrion crows 

18:00 – 18:15 Sandra Antunes 

  
RNA interference-mediated gene silencing in Babesia bigemina infected tick Rhipicephalus 
(Boophilus) spp. 

18:15 – 18:30 Katja Schmidt 

  Integrins modulate the entry efficiency of West Nile Virus into cells 

18:30 – 18:45 Katherine Kocan 

  Transplacental transmission of a human isolate of Anaplasma phagocytophilum in an 
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experimentally infected sheep. 

18:45 - 19:00 Benjamin Brennan 

  
Comparison of the cellular effects of the non-structural NSs proteins of Rift Valley fever virus 
and a newly emerged  

19:00 - 19:15 Stéphanie Devignot 

  A virus-like particle system for Crimean-Congo Hemorrhagic Fever virus 

  

20:00 – open Young ArboZoonet Come Together  

  Location: to be announced (will be organised by Karen Mansfield) 

  

  

Friday 21st September 

Main Meeting Room 
 – Parallel to ArboZoonet Project Meeting –   

  

Session 4 Controls and Bio-controls  

 Chair: Katherine Kocan and Santo Caracappa  

  

8:15 – 8:45  Keynote: José de la Fuente 

 Development of Vaccines for Control of Vectors and Vector-borne Pathogens 

  

8:45 – 11:30  Oral presentations 

  

8:45 – 9:00 Burkhard Bauer 

  
Assessing effects and insecticide persistency of treated mosquito fences protecting livestock 
under various climatic conditions 

9:00 – 9:15 Monica Florin-Christensen 

  Glycosylphosphatidylinositol of bovine Babesia parasites 

9:15 – 9:30 Seyed Mojtaba Ghiasi 

  
Oral immunization of mice with transgenic plants expressing the glycoprotein of Crimean-
Congo Hemorrhagic Fever virus towards an edible vaccine for livestock 

9:30 – 9:45 Yohei Kurosaki 

  Tetherin/BST-2 inhibits the replication of Hazara virus. 

9:45 – 10:00 Olivier Sparagano 

  
Toxicity and repellency effects from essential oils and plant products to control arthropod-
borne infestations 

10:00 – 10:15 Georg Duscher 

  
Exposure of Rhipicephalus sanguineus females to sublethal doses of permethrin affects tick 
behavior 

10:15 – 10:30 Rana Saleem 

  Animal Drug Resistance in vitro Studies against Plasmodium falciparum in Punjab Pakistan 

  

10:30 – 11:30 Coffee break & Poster session 

  



Scientific Program 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 
 
 

  

Session 5 Infectious Diseases affecting Public Health  

 Chair: Anthony Fooks  

  

11:30 – 12:00 Keynote: Herve Zeller 

  
Emerging and Vector-borne Diseases: From Research to Public Health, potential role for 
ECDC at the Human/Animal interface in the European Union 

  

12:00 – 12:30 Oral presentations  

  

12:15 – 12:30 Paolo Calistri 

  Components of the “One World-One Health” approach 

12:00 – 12:15 Abraham Goni Dogo 

  
Emergence of new Ixodid ticks species of public health importance in north - central region of 
nigeria 

  

  
Friday 21st September 

Second Meeting Room 
– ArboZoonet Internal Project Meeting – 

  

8:15 - 8:45 Michele Bouloy, Jabbar Ahmed:  

 Four Years of Arbo-Zoonet: What was achieved and what is still needed 

8:45 – 9:00  Iwona Jablonska  

 A brief summary of the change with the Commission on the administrative aspect 

  

9:00 –9:15 Veronique Chevalier 

 WP2: Geographical and temporal Risk Assessment 

9:15 –9:30 Christian Drosten  

 WP3: Capacities and Proficiency in Diagnostics and Detection 

9:30 – 9:45 Paolo Calistri  

 WP4: Surveillance 

9:45 – 10:00 Noel Tordo  

 WP5: Establishment of virulence standards 

10:00 – 10:15 Rob Moorman 

 WP6: Intervention strategies 

10:15 – 10:30 Ulrike Seitzer  

 WP7 Knowledge dissemination and technology transfer 

  

  

10:30– 11:00 Coffee break 
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11:00 - 12:30 Discussion: Lessons learned / Future activities 

  

12:30– 13:30 Lunch 

  

  

Session 6 Young scientists  

 Chair: Karen Mansfield, Britta Petersen 

  

13:30 – 13:45 Monica Mackiewicz  

 Proteomics of Parasitic Protozoa – The neglected world of post-translational modifications 

13:45 – 14:00 Fred Andayi  

 
Integrated sero-surveillance of arboviruses and hemorrhagic fevers for high risk zones; an 
interdisciplinary optimization approach developed for the WHO-EMRO* Region 

14:00 – 14:15  STVM Student Award Winners: Charmaine van Eeden 

  
Shuni Virus, an Orthobunya virus causing Neurological Disease in Horses and Wildlife in 
South Africa 

14:15 – 14:30 STVM Student Award Winners: Krissana Maneerat 

  Virulence genes of serotype 2 Streptococcus suis Thai isolates and their genetic diversity 

  

14:30 – 15:30 Short presentations of EU-funded projects, Invited Organizations 

  

15:30– 16:00 Coffee break & Posters 

  

Session 7 Genomics, Proteomics and Transcriptomics  

 Chair: Ana Domingos  

  

16:00 – 16:30 Keynote: t.b.a. 

  

16:30 – 17:00 Oral presentations  

  

16:30 – 16:45 Frances Edillo 

  Dengue virus serotypes in Aedes aegypti in Cebu city, Philippines 

16:45 – 17:00 Jose Octavio Merino Charrez 

  Functional genomics of tick-borne pathogens interactions and vaccine development 

  

  

 Evening: City Tour and Joint Dinner 
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Saturday 22nd September 

Main Meeting Room 

  

Session 7 Genomics, Proteomics and Transcriptomics (continued) 

 Chair: Ana Domingos and Monica Florin-Christensen 

  

8:30 – 8:45 Leonhard Schnittger 

  Evolutionary history, molecular phylogeny and taxonomy of babesia parasites 

8:45 – 9:00 Marietjie Venter 

  
Importance of West Nile Virus lineage 2 as a cause of neurological disease in humans and 
horses in South Africa. 

9:00 – 9:15 Mamohale Chaisi  

  
Phylogeny of Theileria buffeli genotypes identified in the South African buffalo (Syncerus 
caffer) population  

9:15 – 9:30 Jean-Jacques Panthier 

  Genetic dissection of early susceptibility to Rift Valley fever. 

9:30 – 9:45 Sylvie Lecollinet 

  Lineage 1 WNV strains induce distinct brain lesions 

9:45 – 10:00  Selin Hacilarlioglu 

  
Are mutations in the cytochrome b gene of Theileria annulata responsible for resistance to the 
theileriacidal drug, buparvaquone? 

10:00 – 10:15 Ruth Galindo 

  Gene expression in pigs (Sus scrofa) infected with Anaplasma phagocytophilum 

  

10:15 – 11:15 Coffee break 

  

Session 8 Discussion Rounds / Workshops  

  

11:15 – 12:45 Discussion Rounds / Workshops  

 International Organizations and Funding Systems” 

 “Breaking up traditional education schemes” 

  “The use of diagnostic tools” 

 Further topics to be announced 

  

 Outcome of discussion rounds / workshops 

 Discussions on Future Activities and Developments 

  

12:45 – 13:45 STVM General Assembly Meeting  

 Report on the First Regional STVM Meeting in Thailand, 2012 

 General Issues 

 Planning of the next STVM meeting 

  

13:45 Lunch 
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SUBMITTED BY 
Jean-Charles Maillard, Ph.D. 
CIRAD  Regional Director and AGREENIUM  Representative in Continental South East Asia 
Van Phuc Diplomatic Compound, 298 Kim Ma, Hanoi, Vietnam 
jean-charles.maillard@ cirad.fr 

 
 

Genetic considerations in the context of“one health,one medicine” 
Jean-Charles Maillard, Ph.D. 

CIRAD (1) Regional Director and AGREENIUM (2) Representative in Continental South East Asia; Van Phuc Diplomatic Compound, 
298 Kim Ma, Hanoi, Vietnam; Email : jean-charles.maillard@ cirad.fr 

1) Centre de coopération Internationale en Recherche Agronomique pour le Développement / French Agricultural Centre for 
International Development ; 2) French National Consortium for Agriculture, Food, Animal Health and the Environment. 

 
The global concept of “One Health, One Medicine”embraces an integrated interdisciplinary approach for control of zoonotic 
diseases. Within this integrated approach, genetics is a major componentbecause it providesan understanding of the 
molecular basis of life, the genetic mechanisms involved in the preservation of biodiversity and the molecular interactions 
between pathogens, their hosts (both human and animal) and their respective ecosystems. In the context of the inexorable and 
irreversible lossesof genetic diversity on earth, we present a discussion on comparative genetics, most notably 
immunogenetics, which is directly involved in reciprocal molecular defense mechanisms at the host-pathogen interface. The 
natural immune systems of mammals are highly polymorphic and adaptable for defense against a wide range of foreign 
molecules/pathogens. When the genetic diversity of animal populations is reduced,microorganism populations have the 
potential to abruptly expand, resulting epidemic outbreaks with pandemic risks. Therefore, biodiversity provides an important 
barrier or bufferagainst the expansion of microorganisms that couldcause disease outbreaks.  In this context we consider the 
impact of two types of genetics: “uncontrolled genetics” vs. “oriented genetics”. The genetics of the different types of 
pathogens, their vectors and their hosts, mainly wild animals, is generally uncontrolled and randomly influenced,as outlined 
by Darwinian theory,by the natural conditions of organisms within ecosystems. In contrast,while  human genetics could be 
controlled without the influence of  moral and ethical pressures,  the genetics of domesticated and food production animal  is 
more likely to be controlled by humans with minimal ethical constraints. Specifically, the genetics of farm animals can be 
controlled using populations adapted naturally to their environment, resistant to diseases or selected by specific characters 
that can be used in marker assisted selection programs. Therefore, applications of genetics could be a powerful defense for 
use incombination with other control approaches, including surveillance for quarantine and/or culling, vaccination, and 
treatment.Therefore, in this presentation wepresent  recommendations to  professionals who define policies for animal 
breeding and health for use of applied and controlled genetic-based strategiesfor control and prevention of disease outbreaks 
by promoting the establishment of naturally resistant populations or by use of marker assisted selection (MAS) programs. 

Keywords: zoonosis, biodiversity, applied genetics,immunogenetics, breedingsystems, disease resistance, marker assisted 
selection  
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Veronique Chevalier 
CIRAD 
Campus International de Baillarguet,  
Montpellier, france France 34398 
chevalier@cirad.fr 
00 33 4 67 59 37 06 

 
 

A GIS-based multi-criteria evaluation approach 
 to map Rift Valley fever risk areas in Europe 

Tran A.(1,2), Ippoliti C.(3), Gely M.(1), Balenghien T.(4), Conte A. (3), Baldet, T. (4), Goffredo M. (3), Calistri P. (3), Chevalier C.(1)  

1. CIRAD, UPR Animal et Gestion Intégrée des Risques, Montpellier, France ; 2. CIRAD, UMR Territoires, Environnement, 
Télédétection et Information Spatiale, Montpellier, France ; 3. Istituto Zooprofilattico Sperimentale dell’ Abruzzo e del Molise ‘G. 
Caporale’, Teramo, Italy; 4. CIRAD, UMR Contrôle des Maladies Animales Exotiques et Emergentes, Montpellier, France 

 
Rift Valley fever (RVF) is a severe mosquito-borne disease affecting domestic ruminants and humans, caused by a 
Phlebovirus (Bunyaviridae). Recently its distribution enlarged, threatening northern Africa-a large outbreak occurred in 
northern Mauritania in 2010, Middle East and Europe.The goal of this study was to identify European suitable areas for 
vector borne RVF transmission. Based on a literature review, five mosquito species present in Europe and likely to play a 
role in RVFV transmission in case of virus introduction were identified. We first modelled the geographic distribution of 
each of these five species, using the Corine Land cover database and elevation as proxy of mosquito presence. Then, the risk 
of RVFV transmission was modelled using a Multi-Criteria Evaluation (MCE) approach, integrating available experimental 
data on vector competence, expert knowledge on abundance, host density data and literature knowledge on host 
sensitivity.The resulting maps include i) five maps of vector distribution, one for each potential vector species; ii) a general 
map of suitable areas for vectorial transmission of RVFV considering the presence at least one of the five mosquito species, 
their potential competency and abundance; and iii) a map of the risk of vector-borne transmission to ruminants. As expected, 
the resulting RVFV risk maps highlighted a strong spatial heterogeneity throughout Europe. For validation, mosquito 
distribution maps were compared to mosquito collection data from Italy, showing a good agreement between  modelled 
presence probability and observed presence or absence of each species.MCE offered a valuable framework and flexible tool 
for the mapping of areas at risk for the transmission of a pathogen which is absent from a region. The surveillance of RVF in 
Europe will be challenging in the next coming years. Additional relevant geographic information on animal trade and 
importations could be integrated to refine these first risk maps and use them to target RVF surveillance in Europe. 

 

 

SUBMITTED BY 

Manfred Weidmann 
Dept. of Virology, University Medical Center Göttingen, Germmany 
Jägeracker 26 
Göttingen, Niedersachsen Germany 37912 
mweidma@gwdg.de 
+495513910554 

 
 

Phylodynamic spread of TBEV in Southern Germany 
Weidmann M (1), Růžek D (2), Essbauer S (3), Pfeffer M (4), Klempa B (5), Zanotto PM de A (6), Hufert FT (1), Dobler 
G. (3) 

(1) Department of Virology, University Medical Center Göttingen, Germany, (2) Institute of Parasitology, Biology Centre 
of the Czech Academy of Sciences, Ceske Budejovice, Czech Republic; (3) Bundeswehr Institute of Microbiology, 
Munich, German; (4) Institute of Animal Hygiene and Veterinary Public Health, University of Leipzig, Leipzig, Germany; 
(5) Institute of Virology, Slovak Academy of Science, Bratislava, Slovakia; (6) Department of Microbiology, University of 
São Paulo, Biomedical Sciences Institute - ICB II, São Paulo, Brazil 
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A phylodynamic analysis on 106 TBEV sequences from the Czech Republic from central Europe (Czech republic, Slovakia, 
Austria and Germany)was peformed.  Phylogenetic analysis identified local evolution at at least six foci in Germany and the 
Czech Republic. 

A Bayesian analysis reveals an evolutionary history spanning 350 years. Two main clades in the tree indicate a) sporadic 
possibly anthropogenic spread of TBEV from Central Europe to South Germany and b) an apparently continuous spread into 
Germany along the Danube and its tributaries.  

 

 

SUBMITTED BY 

Miguel Ángel Jiménez Clavero 
CISA-INIA 
Ctra Algete-El Casar s/n, Valdeolmos, Madrid, Spain 
majimenez@inia.es 
+34916202300 

 
 

Emerging flaviviruses in Spain: studies and perspectives 
Miguel Ángel Jiménez-Clavero Francisco Llorente Elisa Pérez-Ramírez Javier Del Amo Jovita Fernández-Pinero Maia 
Elizalde Jordi Figuerola Ramón Soriguer 

 
In the recent years several mosquito-borne epornitic flaviviruses have emerged in different parts of the world. In the 
particular case of Europe and the Mediterranean area, West Nile virus (WNV) and Usutu virus (USUV) have spread in an 
unprecedented way. This situation is of concern for animal health because they cause disease in birds and some of them also 
in certain mammals like horses. In addition these viruses are a threat for human health, because some of them are overtly 
zoonotic (i.e. WNV), while others (i.e. USUV) have zoonotic potential, with two recent cases of USUV-infection-derived 
human disease (in immunocompromised or transplanted patients) described to date. In southern Spain, in an area in the SE of 
Cadiz province (Southern Spain), the situation with regard to flaviviruses has recently evolved to a further stage of 
complexity with the appearance of a third mosquito-borne epornitic flavivirus, Bagaza virus (BAGV) in 2010, affecting 
lethally game birds (pheasants and red-legged partridges). Circulation of WNV, USUV and BAGV in the same areas, and 
even affecting the same wild bird species, is nowadays possible, therefore leading to a new epidemiological situation in 
which new tools for the differential diagnosis of these three flaviviruses need to be developed. In addition, other areas of 
research need to be promoted in order to assess the risk that the co-ocurrence of these viruses poses for human and animal 
health: new knowledge is needed on the pathogenicity of the strains found in the area for the different hosts, including 
humans. Moreover, data on host range and vector competence for the diversity of species of hosts and vectors found in the 
area, as well as in areas where these viruses could spread, would be useful to design adequate surveillance plans and 
preparedness. Finally, full-genome analyses of strains of these flaviviruses circulating in different parts of the world may 
assist to determine phylogenetic relationships between them, as well as to other viruses of the same genus. Phylogenetic 
studies might help to explain, or at least to guess about their geographic origin and dynamics of spread of these viruses. In 
conclusion, since 2010 a newly imported disease of birds caused by a mosquito-borne flavivirus is present in Europe’s 
southernmost land. This finding represents a new challenge for diagnosis and control of flaviviruses. Altogether, it is 
important to notice that two viruses of the same kind preceding this introduction (i.e. WNV and USUV) have remained 
circulating locally and spread considerably, affecting large areas of this Continent, causing human illness. The potential of 
BAGV to spread and cause disease in humans should not be underestimated.  

This research was funded by EU grant HEALTH.2010.2.3.3-3 Project 261391 EuroWestNile and grant AGL 2011 13634-E from the 
Ministry of Economy and Competitiveness of Spain. 
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In recent years Italy has experienced the introduction of 3 main mosquito borne diseases (MBDs) of tropical origin: the 
zoonoses caused by West Nile virus (WNV) and Usutu virus (USUV) transmitted by mosquitoes mainly belonging to Culex 
pipiens complex and the Chikungunya outbreak occurred in Emilia Romagna Region in 2007 transmitted by Aedes 
albopictus. Since its introduction in Genoa (Liguria) in 1990, the establishment of Aedes albopictus in most Italian Regions 
has caused great concern among public health authorities due to its high proven vector competence for Chikungunya (CHIK) 
and Dengue (DEN) viruses. Despite recently outbreaks of MBDs were reported in nearby regions, so far in Piedmont and 
Liguria Regions (Northwestern Italy), no human, animal nor mosquitoes cases were identified. As data on mosquito 
population in Liguria were insignificant and fragmentary, in 2011 we carried out an integrated entomological surveillance in 
order to gain a better knowledge on mosquitoes species present, identifying the presence of potential vectors of arboviruses. 
Moreover in Piedmont we combined the entomological with a virological surveillance in order to detect early virus 
circulation. Entomological surveillance was performed through adult mosquito collection, using 60 georeferenced CDC traps 
baited with dry ice placed in Piedmont and Liguria and through indirect estimation of the population density of Aedes 
albopictus in periurban areas using 52 ovitraps in Imperia Province (Liguria) from June to October. Adult mosquitoes 
collected from 16 CDC traps, located in Piedmont according to risk-based criteria, were analysed by a RT PCR assay 
targeting NS5 region of the Flavivirus genus (Scaramozzino et al., 2001), able to detect major pathogenic flaviviruses 
(including DENV, JEV, USUV, WNV, YFV) and to allow subsequent specie identification by sequencing. In Liguria 835 
adult mosquitoes were collected by CDC traps. The most abundant species resulted Culex pipiens (67,8% of total 
mosquitoes), followed by Aedes albopictus (30,4%), Culiseta longiareolata (1,5 %) and Anopheles claviger (0,3%). The 
ovitrap monitoring allowed to evaluate different egg density data. The mean number of Aedes albopictus eggs per ovitrap 
was 493,01. 45.842 adult mosquitoes, belonging to 18 different species, were collected by CDC traps in Piedmont. The most 
abundant species resulted Culex pipiens (48,9% of total mosquitoes), followed by Ochlerotatus caspius (33,4%), Culex 
modestus (11,3%) and Anopheles maculipennis s.l. (4,5%). Biomolecular analysis were performed on 7.833 mosquitoes 
grouped into 266 pools, sampled in Piedmont. Two pools of Ochlerotatus caspius and 1 pool of Culex pipiens revealed the 
presence of Mosquito Flavivirus RNA, showing the highest homology with a 2009 published DNA sequence from an italian 
Aedes isolate. Usutu virus RNA was identified only in one pool of Culex pipiens, with a 99% identity with an USUV genome 
sequence (E protein gene), available in GenBank, obtained from mosquito in Emilia Romagna in 2010. This study highlights 
the importance of the monitoring in Piedmont and Liguria Regions since 60,91% of mosquitoes collected has high vector 
competence and might be able to acquire and transmit the main mosquito-borne viruses. Moreover the virological risk-based 
surveillance allowed the detection of Mosquito Flavivirus and USUV circulation in Piedmont even in absence of clinical 
signs in animals. The availability of continuous data on mosquito populations provides invaluable information to be used in 
case of an epidemic emergency. The maintenance of this integrated system for the next years will provide stronger data to 
design a risk-based surveillance able to early detect the occurrence of outbreak of tropical MBDs 
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Rift Valley fever virus (RVFV) is a vector-borne zoonotic RNA virus affecting humans, livestock and wild animals with 
significant morbidity and mortality rates during large and sudden outbreaks. An infection with RVFV is characterized by 
high neonatal mortality in livestock, abortion in pregnant animals and haemorrhagic fever in humans. As various potential 
arthropod transmission vectors are also present in Europe, an importation of the RVFV virus may lead to epidemics. The 
likelihood for such a scenario increases with climate change and worldwide globalization. In the past years, there were 
several outbreaks of RVF on the African continent with high losses among livestock and wildlife. In October and November 
2010, after a period of unusually heavy rainfalls, there were locally distinguished outbreaks of Rift Valley fever in northern 
areas of Mauritania leading to 173 laboratory confirmed animal cases and 21 notified fatalities among camels, sheep and 
goats. 

In our study we tested a panel of serum samples collected in Mauritania from livestock and camels. Different molecular and 
serological diagnostic tools were used for the investigation of these samples. All sera were checked by different real-time RT-
PCR assays and virus genomes were genetically analyzed. Sera were also tested with an in-house ELISA and two different 
commercially available ELISA assays as well as by indirect immunofluorescence. An important aspect of our study was to 
learn more about the role camels played for the amplification and spread of the virus during the latest Mauritanian outbreak.  
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Demographic, geographic and climatic correlates of Crimean-Congo 
Haemorrhagic Fever incidence over-time in Bulgaria 
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Crimean-Congo Haemorrhagic Fever (CCHF) is a zoonotic viral disease caused by a Nairovirus of the Bunyaviridae family. 
It is transmitted by ixodid tick bites, mainly of Hyalomma spp., or contacts with blood/tissues from infected people or 
livestock. CCHF is endemic in the Balkan area, including Bulgaria, where it causes both sporadic cases and outbreaks. We 
described the epidemiology of CCHF in Bulgaria between 1997 and 2009 and investigated the associations between CCHF 
and demographic, geographic and climatic factors. In the study period, a total of 159 CCHF cases (38 women and 121 males) 
were identified. CCHF incidence rate was 0.13 per 100,000/year and did not vary substantially over the years; with case-
fatality ratio of 26%. However, an epidemic peak was detected close to Turkey's borders in summer 2002. Most cases were 
mostly reported between April and September. Adults and elderly men most at-risk for CCHF. Areas at higher risk for CCHF 
had inherently higher habitat suitability for Hy. marginatum ticks and higher landscape fragmentation. CCHF increased with 
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increasing mean temperature anomaly. In conclusion we identified environmental correlates of CCHF which may support 
public health interventions addressed to control CCHF virus infection.  
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This study was carried out to determine the prevalence of bovine tuberculosis in the 3 major zonal abattoirs in of Imo State, 
southeastern Nigeria for 8 months. During this period, 7,164 cattle were slaughtered and examined, out of which, 247 (3.4%) 
were infected with bovine tuberculosis. Of the infected number, 170(3.5%) was recorded in Owerri Zone, 20 (2.5%) in Orlu 
Zone and 57 (3.7%) in Okigwe Zone. Female cattle recorded higher prevalence of BTB, which was 4.7%, while a prevalence 
of 3.4% was observed among the males. According to the breeds of the slaughtered cattle, 50% of them were Sokoto Gudali, 
while BTB infection was recorded most among the White Fulani, which was 47.3%. Tuberculosis infections in the Sokoto 
Gudali, N’dama and Bunaji breeds were 3.7%, 3.6% and 3.3% respectively. The lungs of 59.1% of the infected animals 
examined had TB lesions. Lesions were also found in 21.5%, 11.3% and 8.1% of the livers, intestines and lymph nodes 
respectively of the infected cattle. Considering the appreciably high prevalence of tuberculosis in this study, there is need for 
the government to employ competent and qualified personnel to conduct meat inspections in the various abattoirs in the state 
and for the citizens to be enlightened on the public health significance of BTB. 
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Self-Repairing Network as a Generalized Epidemic Model involving 
Vaccination 

Yoshiteru Ishida (Toyohashi University of Technology, Japan) 

 
We proposed as self-repairing network [1] where each node is capable of repairing other nodes, and have shown that the 
network has a threshold similarly to the phase transition in Ising model [2]. The self-repairing network was originated from 
the “network cleaning problem”: whether the self-repairing network can clean up the entire network by mutual copying 
(overwriting) [1]. 

Epidemic models have been studied in great detail not only by differential equations [3] but also by probabilistic cellular 
automaton [4]. In the self-repairing network, the two state propagations have been involved: the abnormal state propagation 
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by unsuccessful repair as well as the normal state propagation by successful repair. Thus, it differs from epidemic models 
which models only abnormal state propagation (infection), and recovery is modeled as an independent event (not as 
propagation). 

The self-repairing network can regarded as a generalized epidemic model where nodes not only spread pathogens but also 
cure nodes by vaccinations. We compared our model with the epidemic models. Computer simulations as well as 
mathematical analysis such as steady state analysis with mean field approximation are examined. The size of average cluster 
and the correlation distance can be calculated by using the “percolation theory”. 
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Introduction:West Nile virus (WNV), Crimean-Congo Haemorrhagic fever virus (CCHFV) and Rift Valley fever virus 
(RVFV) represent an important group of viral agents responsible for vector borne zoonotic diseases representing an 
emergingsanitarythreat in the Mediterranean Basin and in the neighbouring Countries. They are differently distributed in 
Europe and in the Mediterranean area: WNV is present throughout the Mediterranean Basin with sporadic outbreaks 
involving also humans with about 387 neuroinvasinve cases notified in the past ten years, CCHFV ispresent in the Balkanic 
area and in Turkey where it caused about 2500 human cases, over the period 2000-2011 and RVFV, which is not present in 
the Mediterranean countries, but occurs just below the Saharan barrier and in the countries of the Arabic peninsula where 
about 1800 human cases have been reported during the past decade. Being vector borne diseases cannot be prevented only 
through an animal trade control policy. Individual national measures tend to be inadequate and they are very often dependent 
on different choices made in other neighbouring Countries. Several approaches are used by Mediterranean Countries in 
relation to the surveillance of WNV, CCHFV and RVFV. Within the Arbo-zoonet project an International network for 
surveillance of emerging vector borne zoonotic diseases has been established and a web GIS application has been developed 
for retrieving and displaying relevant epidemiological data, coming from both official and not-official sources, on vector 
borne diseases occurence. 

Materials and methods: Three disease-specific questionnaires (WNV, CCHFV, RVFV), have been prepared and used in six 
European countries.Each questionnaire was divided into three sections: section A is aimed at gathering information on 
surveillance activities in place and diagnosis in humans; section B is intended to collect information on surveillance activities 
and diagnosis in animals; section C has the purpose of collecting information on entomological surveillance activities and 
virus detection in vectors.The questionnaires have been dispatched to the Public Health and Veterinary Authorities of the 
countries of partners involved in the Arbo-zoonet project. In addition, information available in scientific publication, 
documents presented in workshop and other events have been also considered. 
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Results: Considering the answers to the questionnaires some critical points may be highlighted. The following critical points 
have been shared with the most of countries: the absence of a formal animal case definition, the lack of knowledge on 
molecular methods for vector identification, on vector geographical distribution and for RVFV a lack of specific laboratory 
competence. 

Discussion:An early detection of infection introduction and re(occurrence) in a given region are achievable only through the 
existence of effective surveillance and early warning systems; active epidemiological investigations are required to plan for 
potential WNV, CCHFV and RVFV introduction and spread. Moreover, reliable information about the distribution of WNV, 
CCHFV and RVFV in those countries in which there is viral circulation helps to gather resources in the areas of highest 
potential risk of introduction and spread. It implies that medium and long terms objectives for the surveillance of these vector 
borne infectionsmustinclude the establishment of international surveillance networks embracing all countries at risk of the 
Mediterranean and neighbouring areas. In addition, high level of collaboration is required between different professionals 
such as veterinarians, public health officers, entomologists and climatologists for properly facing vector borne zoonotic 
diseases. 
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A molecular screening reveals high circulation of pathogenic Leptospira in 

different animal species in Sicily, Italy. 
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Leptospirosis is probably the most widespread zoonosis, in the wold occurring in developed and developing countries .Up to 
20% prevalence in human population are reported in Italy indicating that the contact with the spirochete is quite common. 
Leptospirosis is often misdiagnosed as influenza, hepatic disease or fever of unknown origin, leading to an underestimation 
of prevalence The infection is transmitted by the pathogenic Leptospira interrogans sensu latu. Understanding the 
epidemiology of this infectious disease is a critical step for designing intervention strategy and diminishing the risk of 
leptospirosis transmission. A molecular survey in a different animal species by Leptospira pathogen specific PCR reveals 
high number of PCR positive animals in the last 5 years .in all Sicilian territory. The survey was performed on DNA 
extracted by vaginal and urethral swabs in live animals and on kidneys of dead animals. The highest prevalence were 
observed in livestock and in stray animals (30-40%) Molecular analysis on rodent population of the city of Palermo revealed 
that in same areas of the city almost 60% of rodent were positive. A clinical case in a stray dog in the city of Palermo and a 
case of a young girl bitten by a PCR positive rat were also reported. Considering that Sicilian climate is characterized by a 
warm and humid climate for a long time in the year , with frequent summer thunderstorms , and the high density of human 
population in many areas of the island, the health operators should increase awareness on this underestimated zoonosis. 
Moreover in many Sicilian towns, heavy rains are often associated with water flooding in the main streets representing a 
further risk factor for the spread of leptospirosis in humans.  

 
 
 



Abstracts – Session 1: Epidemiology, Ecology & Modelling for prevention and prediction 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 
 
 
SUBMITTED BY 
Esin Guven 
Ataturk University 
Faculty of Veterinary Medicine  
Dept. Of Parasitology 
esingvn@yahoo.com 

 
Seasonal dynamics and species composition of ticks infesting humans in a 

CCHF endemic province of Turkey 
 
Esin Guven1, Ahmet Deniz2, Sirri Kar3, Aysen Gargili4, Munir Aktas54, Zati Vatansever6 

1: Atatürk University, Fac. Of Veterinary Medicine, Erzurum, TR; 2: Central Veterinary Research Institute, Ankara, TR; 3: Namik 
Kemal University, Fac. Of Science, Tekirdag, TR; 4: Marmara University, Fac. Of Medicine, Istanbul, TR; 5: Firat University, Fac. Of 
Veterinary Medicine, Elazig, TR; 6: Kafkas University, Fac. Of Veterinary Medicine, Kars, TR 
 
A passive surveilance was carried out on human infesting ticks in 14 districts of Yozgat province of Turkey in 2007.  Ticks 
were collected by district hospitals as result of a tick collection campaign of the MoH. 

Tick bites were reported from 413 (64.83%) out of 637 settlements of the province. A total of 2772 samples were received 
from local hospitals, of which 24 (0.4 %) were insects (Phthiraptera, Hemiptera, Diptera), 53 (1.2%) unrecognized debris or 
tick parts and 2695 (97.2%) nymphs/adults of various tick species removed from 2572 individuals. 

Infestations were recorded between March and October, with maximum number in July. Majority of ticks (76.7%) were 
collected from 5 out of 14 districts. The highest number was recorded in Cekerek (29.35%), followed by Kadisehri (18.51%), 
Sorgun (12.13%) and and Yozgat Central (10.58%). 

Nine species of ticks were identified. Most abundant tick was Hyalomma marginatum (48.98%), followed by Hyalomma 
nymphs (12.47%), R. sanguineus group (R.turanicus or R. sanguineus) (10.17%), Rh. bursa (10.09%), Dermacentor nymphs 
(5.12%), D. marginatus (5.08%), Heamaphysalis parva (4.64%), H. excavatum (1.56%), Hy. aegyptium (0.52%), 
Haemaphaslis nymphs (0.52%), Ixodes nymphs (0.15%), Argasid nymphs (0.11%) and I. ricinus (0.07%). No larval tick 
infestation was observed. 

Hyalomma marginatum adults were observed from 281 (68.04%) out of 413 tick-recorded places. Hyalomma adults were 
observed between March and October, with increased numbers between May and August, and peak in July. The proportion of 
adult Hyalomma's to other ticks was highest in Cekerek(62.58%), followed by Kadisehri (64.13%), Akdagmadeni (56.02%), 
Saraykent (53.6%), Aydincik (53.77%) and Sorgun (41.59%).  

During the same period a total of 79 CCHF cases was recorded in 57 villages of Yozgat province.  93.67% of these cases 
were from the districts where proportion of adult Hyalomma ticks was exceeding 40%.  
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Tick-borne zoonotic bacteria in northwestern China. 
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Ticks are important vectors of various pathogenic bacteria, protozoa, and viruses that cause disease in humans and animals 
worldwide. Some of these agents, such as Spotted Fever Group Rickettsiosis and A. phagocytophilum, are now recognized as 
important emerging or re-emerging vector-borne pathogens in China. Some Borrelia species have also been reported across 
China. A molecular survey was carried out to determine the presence of B. burgdorferi, A. phagocytophilum and SFG 
Rickettsiosis in ticks, rodents and ruminants from the Gannan Tibet Autonomous Prefecture, northwestern China. Borrelia 
burgdorferi s.l. DNA was detected by nested PCR in blood samples of 9/49 (18.4%) sheep, 5/91 (5.5%) goats, 17/158 
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(10.8%) yaks and 0/20 (0.0%) cattle-yak, and in spleen samples of 3/12 (25%) rodents. DNA from A. phagocytophilum was 
detected in blood samples from 21/49 (42.9%) sheep, 35/91 (38.5%) goats, 51/158 (32.3%) yaks, 7/20 (35.0%) cattle–yaks, 
and in spleen samples from 2/12 (16.7%) rodents, respectively. For samples of larval and nymphal ticks, 105 pools were 
tested in total. Of the 46 larval tick pools, two were positive for B. burgdorferi s.l.; one was positive for A. phagocytophilum; 
and 26 were positive for SFG Rickettsiosis. Of the 59 nymphal tick pools, one was positive for B. burgdorferi s.l.; seven were 
positive for A. phagocytophilum, and 23 were positive for SFG Rickettsiosis. For adult ticks, 16/598 (2.7%) female ticks and 
22/528 (4.2%) male ticks were positive for B. burgdorferi s.l.; 40/598 (6.7%) female ticks and 26/528 (4.9%) male ticks were 
positive for A. phagocytophilum; 97/598 (16.2%) female ticks and 76/528 (14.4%) male ticks were positive for SFG 
Rickettsiosis, respectively. Co-infection of two or three pathogens was also found in these tick samples. These results add 
new information on the epidemiology of B. burgdorferi, A. phagocytophilum and SFG Rickettsiosis and indicate the tick–
animal cycle of these disease in the area.  
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In Italy, West Nile virus (WNV) equine outbreaks have been occurring annually since 2008, showing considerable viral 
persistence and spread. The identification of areas at risk of prospective viral introduction, amplification and transmission is 
an important step towards supporting the surveillance and control of WNV. Characterising habitat requirements of WNV 
vectors is a valuable approach for identifying areas of previously undocumented habitat suitability for these vectors and for 
predicting their potential geographical distribution. We developed ecological niche models based on the maximum entropy 
algorithm (MaxEnt) using literature records of a selection of 13 potential WNV Italian vector mosquito species (Aedes 
albopictus, Culex pipiens, Ochlerotatus caspius, Anopheles maculipennis, Culiseta longiareolata. Aedes vexans, Ochlerotatus 
geniculatus, Anopheles plumbeus, Culex theileri, Culex modestus, Ochlerotatus dorsalis, Coquillettidia richiardii and Aedes 
cinereus) to predict their habitat suitability range. For each species, a model was developed using 75% of data and 
statistically validated with the remaining 25%. We produced countrywide maps of municipalities potentially occupied by 
these species and assessed the importance of different climate, landscape and host population variables in modelling their 
ecological niches. In addition, we tested for associations between the predicted habitat suitability range for the different 
species and the occurrence of the 2008-2010 Italian WNV equine outbreaks using generalized estimating equations analysis. 
Suitable habitats for Cx. pipiens, Ae. albopictus and An. maculipennis were the most widely distributed. Suitable habitats for 
Cx. modestus, Oc. geniculatus, Oc. caspius, Cq. richiardii, Ae. vexans and An. plumbeus were concentrated in the north-
central part of Italy. Most species were widespread predicted in the Po valley, where Usutu and Chikungunya viruses have 
emerged in recent years in addition to WNV. Habitat suitability for the other species were more restricted to coastal and 
southern areas of Italy. Variables related to altitude, temperature and rainfall showed the highest predictive power as revealed 
by the high AUC values, whereas host population and landscape variables provided a minor contribution to the niche models. 
Significant positive associations between the habitat suitability for the vector species and the occurrence of WNV equine 
outbreaks were found for Cx. modestus (OR 4.51; 95%CI: 2.16-9.43), Ae. albopictus (OR 3.58; 95%CI: 1.60-8.00) and Cx. 
pipiens (OR 2.66; 95%CI: 1.50-4.73). A significant interaction between the habitat suitability for Cx. modestus and Cx. 
pipiens was also found (OR 9.87; 95%CI: 2.07-47.05).  

In conclusion, we identified areas potentially occupied by a selection of WNV vector species and found a significant (but not 
necessarily causal) geographical association between the observed occurrence of WNV equine outbreaks and the predicted 



Abstracts – Session 1: Epidemiology, Ecology & Modelling for prevention and prediction 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 
 
 
habitat suitability for three mosquito species that are known for their competence as WNV vectors, providing circumstantial 
evidence of their possible involvement in WNV epidemiology in Italy.  
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Palpalis group tsetse as Glossina palpalis gambiensis (Gpg) Vanderplank 1949 and Glossina tachinoides (Gt) Westwood 
1850 cyclically transmit Trypanosoma spp. They are the main vectors of West African sleeping sickness and cause Nagana in 
livestock leading to huge economic losses. Vector control has proven to be effective in disease control but sustainability is 
frequently hampered by re-invasion of once tsetse cleared areas. That is why knowledge on tsetse distribution from the 
species level up to the definition of allopatric populations of the same species is needed to identify potential re-invasion sites. 
Recent genetic analyses allowed detection of distance-related microsatellite DNA variations among populations of Gpg and 
Gt. However, methods based on genomics are time consuming and require high maintenance lab material. Identification 
based on matrix-assisted laser desorption/ionisation time of flight mass spectrometry (MALDI TOF MS) would be quicker 
improving current diagnostics. To confirm this, samples of Gpg and Gt from Folonzo and Sideradougou (70 km apart), 
Burkina Faso, kindly provided by CIRDES (Centre international de recherche-développement sur l’elevage en zone 
subhumide) were analysed. Since any insect part proved to be appropriate for MALDI TOF analysis, the wings were selected 
because of their assumed low contamination risk, performing a simple formic acid/acetonitrile protein extraction. The 
MALDI measurements were carried out using Microflex LT in a wide m/z range (2000 to 20.000 Da). The data (Bruker xml 
files) were extracted as text files (containing mass and intensities-defined as peak-lists) by the software UltraMassList. These 
text files were then analyzed with mMass software to detect the common and unique peaks of each measurement with a 
tolerance limit of 3 Da. The peaks were normalized and the spectra were visualized as gel image view to understand the 
occurrence and peak distribution of all the samples. The PEAKS software analysis demonstrated a clear clustering according 
to sex, species and sampling site. Hence it is proven that MALDI-based analyses can be used for a rapid differentiation of 
tsetse up to the population level, which could be used in future to assess dispersion dynamics.  

Key words: Glossina spp, tsetse population, riparian tsetse, Nagana, MALDI TOF MS  
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Identification of related Rhipicephalus species using mitochondrial markers 
Oran Erster, Asael Roth and Varda Shkap 

 
Rhipicephalus species of significant importance to veterinary medicine (R. annulatus, R. bursa, R. sanguineus and R. 
turanicus) were distinguished by application of restriction analyses based on tick mitochondrial markers. Two mitochondrial 
genes encoding for ribosomal RNA subunits and two other genes encoding for functional enzymes were used to design PCR 
primers to match orthologous sequences from different tick species. Segments from the genes encoding 12S rRNA (380bp 
segment), 16S rRNA (420bp segment), cytochrome C oxidase subunit 1 (COX1, 750bp segment) and cytochrome B (CytB, 
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660bp segment) were amplified using consensus primers that anneal to conserved regions within these genes. Following 
sequencing of the amplified products, species-specific restriction sites were identified for each marker. The different 
restriction patterns enabled specific-species identification, without sequencing of each PCR product. Specifically, for both the 
CytB and COX1 segments, unique sites were identified that generated specific restriction patterns for each species. Unique 
sites that are present only in R. annulatus or R. bursa markers were identified for the 12S rRNA marker. The markers 
sequences were also used to establish phylogenetic relationship between the studied species and showed that all species are 
very closely adjacent (sequence identity of 86.7% or higher). R. sanguineus and R. turanicus were more similar to each other 
than to the other two species. The R. annulatus and R. bursa were closer to each other, but relatively distant from the other 
two species examined. It is anticipated that with the growing volume of publically available data for such markers, molecular 
identification and establishment of phylogenetic kinship of related species will increasingly become a routine tool in tick 
research. 
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External Quality Assurance (EQA) studies as useful tool for evaluating and 

improving the quality of diagnostic performance. 
Niedrig M.(1), O. Donoso Mantke (1), A. Teichmann (1), A. Papa (2), A. Sanchini(1,10), V. Sambri1 (3), C. scadafal1 (1), S. Öhlschläger 
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The European Network for the Diagnostics of Imported Viral Diseases (ENIVD) organised in 2011 external quality assurance 
(EQA) two studies on the quality assessment of CCHVF molecular diagnostics and the serological diagnosis of WNV 
infection to assess the efficiency and accurateness of the diagnostic methods applied by expert laboratories in different 
countries. 

Forty-four laboratories worldwide participated to the CCHF PCR EQA study and 53 data sets were received. Twenty data 
sets (38%) met all criteria with optimal performance, 10 (19%) with acceptable performance, while 23 (43%) reported results 
showing a need for improvement. Differences in performance depended on the method used, the type of strain tested, the 
concentration of the sample tested and the laboratory performing the test. These results indicate that there is still a need for 
improving testing conditions and standardizing protocols for the molecular detection of Crimean-Congo hemorrhagic fever 
virus.For the WN serology EQA forty-seven out of 48 laboratories from 32 countries (20 European and 12 non-European) 
participated in the study (98% response rate). ELISA diagnostic test was the most performed, in 33 out of 47 laboratories 
(70%). Overall, the analytical sensitivity and specificity of the diagnostic tests for IgG detection were 84% and 58% 
respectively. On the contrary, sensitivity and specificity of the diagnostic tests for IgM detection were 52% and 93% 
respectively. The low specificity of the tests for the IgG detection demonstrates a high level of cross-reactivity with other 
flaviviruses. Whereas the low sensitivity for the IgM detection, indicates a low capability in detecting IgM antibodies and 
thus a risk of overlooking WNV acute infections. Therefore, there is a need to improve WNV serological diagnostic tests.In 
July 2012 in collaboration with ArboZooNet an EQA for the molecular detection of Rift Valley Fever started. Fourteen 
samples with RVF strains/lineages from different regions including negative controls were send to 31 diagnostic laboratories. 
Depending on the number of returned results a first summary overview will be presented. 
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Efficacy of three candidate Rift Valley fever vaccines in sheep 
J. Kortekaas, A.F.G. Antonis, J. Kant, R.P.M. Vloet, A. Vogel, N. Oreshkova, S.M. de Boer, B.J. Bosch, R.J.M. Moormann 

 
Rift Valley fever virus (RVFV) is a mosquito-transmitted bunyavirus that causes high morbidity and mortality among 
ruminants and humans. The virus is endemic to the African continent and the Arabian Peninsula and continues to spread into 
new areas. The explosive nature of RVF outbreaks requires that vaccines provide swift protection after a single vaccination. 
We recently developed several candidate vaccines and here report their efficacy in lambs within three weeks after a single 
vaccination. The first vaccine comprises the purified ectodomain of the Gn structural glycoprotein formulated in a water-in-
oil adjuvant. The second vaccine is based on a Newcastle disease virus-based vector that produces both RVFV structural 
glycoproteins Gn and Gc. The third vaccine comprises a recently developed nonspreading RVFV. The latter two vaccines 
were administered without adjuvant. The inactivated whole virus-based vaccine produced by Onderstepoort Biological 
Products was used as a positive control. Five out of six mock-vaccinated lambs developed high viremia and fever and one 
lamb succumbed to the challenge infection. A single vaccination with each vaccine resulted in a neutralizing antibody 
response within three weeks after vaccination and protected lambs from viremia, pyrexia and mortality.  

Keywords: Vaccine; Rift Valley fever virus; sheep; vector vaccine; subunit; nonspreading; replicon   
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Contruction of fowlpox-based recombinants expressing four vaccinia virus 

genes as novel smallpox vaccines 
M. Bissa (1,*), S. Pacchioni (2,*), C. Zanotto (2), E. Illiano (1), A. Radaelli (1,3) and C. De Giuli Morghen (2,3) 
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Background: The conventional smallpox vaccine, administered by scarification, was discontinued in 1980 because of the 
absence of new smallpox cases, but attenuated strains of vaccinia virus (VV) have been produced and tested in humans, as 
the threat of a deliberate release of variola virus for bioterrorism purposes and the need for protection from new 
orthopoxvirus (OPV) infections still remains. Although LC16m8, the attenuated VV-derived smallpox vaccine, and the 
modified vaccinia Ankara (MVA) were already successfully used, the former is replicating in humans and the real efficacy of 
the latter is still debated. The development of an alternative replication-deficient new-generation vaccine candidate against 
smallpox and other OPV infections is therefore still needed as a defence against new zoonotic OPV outbreaks to reduce 
adverse reactions and lack of efficacy in VV-experienced individuals. 
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Methods and Results: Four novel avipox recombinants were constructed based on the fowpox (FP) genetic background, 
expressing the VV L1R, A27L (mature virion-specific) A33R, and B5R (extracellular virion-specific) genes independently. 
The recombinants were generated by homologous in vitro  

recombination in replication-permissive chick embryo fibroblasts.Their correct expression was determined in avian and 
primate cell lines by RT-PCR, Western blot, and immunofluorescence, whereas their functionality was tested by plaque 
reduction neutralization test using human anti-VV serum. 

Conclusions: FP recombinants are replication-restricted to avian species, but permissive for entry and transgene expression in 
mammals, while being immunologically non–cross-reactive with VV. They represent therefore safer immunogens, that can 
also circumvent neutralisation by vector-generated immunity in smallpox-experienced subjects.  
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Development of a cytometric bead array (CBA) for the detection of 
neglected European arboviruses 

Dora E. Finkeisen, Frank T. Hufert, Manfred Weidmann 

 
50-70 % of aseptic meningo-encephalitis cases are caused by unknown aetiological agents. We are developing a cytometric 
bead array (CBA) for simultaneous detection of antibodies against the following neglected European arboviruses which are 
suspected of causing this syndrome: Batai virus (BATV), Bhanja virus (BHAV), Erve virus (ERVEV), Eyach virus (EYAV), 
Inkoo virus (INKV), Palma virus (PALV), Sandfly fever virus Naples (SFNV), Sandfly fever virus Sicilian (SFSV), Sandfly 
fever virus Turkish (SFTV), Tahyna virus (TAHV), tick borne encephalitis virus (TBEV), Toscana virus (TOSV), Tribec 
virus (TRBV), Uukuniemi virus (UUKV) and West Nile fever virus (WNV). 

The principle of the CBA is based on indirect immunofluorescence with a second antibody labelled with Phycoerithrin (PE), 
measured via flow cytometry. In order to develop this detection system, the arboviral proteins (nucleocapsid proteins for 
Bunyaviruses, Flaviviruses and surface proteins for Reoviruses) of all named viruses were expressed and purified using the 
StarGate® system (IBA GmbH, Göttingen). We used the Acceptor Vector pASG-IBA5 for E. coli expression that carries a 
N-terminal Strep-tag II (8 amino acid tag) and an inducible tet promoter (anhydrotetracyline induction). We purified the 
recombinant proteins of all the above viruses with the Strep-tag purification system (IBA GmbH, Göttingen) based on the 
highly selective binding of an engineered streptavidin (Strep-Tactin), to Strep-tag II fusion proteins. This technology allows 
purification under physiological conditions, thus preserving its biological activity. Finally, we coupled the purified proteins 
with different subpopulations of magnetic polystyrene COOH-beads internally filled with a red and an infrared dye to 
distinguish up to 20 subpopulations. The array was validated and its sensitivity was determined using positive sera (mouse 
and human). To compare the sensitivity of our CBA with other known detection methods, we performed Immunfluorescence 
tests (IFT) on VeroB4 and VeroE6 cells infected with the corresponding viruses using the same positive sera. The established 
CBA assay allows the simultaneous detection of antibodies against up to 15 European arboviruses in patient material and 
could help to assess the impact of these viruses as aetiological agents of aseptic meningo-encephalitis cases of unknown 
origin.  
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Immune mechanisms involved in the protection elicited by an MVA vaccine 

against RVFV in mice 
Elena López, Gema Lorenzo, Belén Borrego, Alejandro Brun 
 
This work was aimed to understand the mechanisms involved in the protection elicited by MVA vector vaccines upon a lethal 
challenge in mice. Since poxviruses are good inducers of type-I and II interferon they have evolved to encode soluble 
receptors that may counteract their antiviral activity. Due to deletions in the MVA genome, the expression of such 
antagonists is largely suppressed. We tested the role of type-I interferon responses in the protection of mice immunized with 
a recombinant MVA expressing the viral glycoproteins (rMVAGnGc). While wild-type 129 mice were protected after viral 
challenge a significant lack of protection was observed in transgenic 129IFNAR-/- mice. On the other hand MVA is usually a 
potent inducer of CD8+ T-cell responses. We compared the induction of T-cell responses upon rMVA and DNA vaccination 
against RVFV, since both vaccine strategies showed good protection levels upon lethal RVFV challenge in Balb/c mice. A 
collection of class-I MHC predicted 9-mer peptides derived from the glycoprotein (GnGc) and nucleoprotein N primary 
sequences were tested by an interferon-γ ELISPOT assay. While none of the N related peptides were able to induce the 
secretion of significant levels of interferon-γ, three 9-mer peptides derived from the glycoprotein sequence showed specific 
stimulation of spleen cells in mice vaccinated with MVA encoding GnGc but not in mice vaccinated with a DNA-GnGc 
vaccine. Intracellular cytokine staining (ICCS) assays indicated that CD8+ T cells from MVA vaccinated mice were 
stimulated in the presence of these peptides. Overall these data suggest that successful immunization with the rMVAGnGc 
vaccine relies in the proper response of the host to type-I interferon and also in the ability to induce detectable levels of 
specific CD8+ T-cell responses that could contribute to the observed virus clearance in mice challenged with RVFV.  
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Reconfiguring the Rift Valley fever virus S segment and investigating the  
cellular responses in insect cells 

Stephen Welch, Benjamin Brennan & Richard M. Elliott 
 
Rift Valley fever virus (RVFV, family Bunyaviridae) is a zoonotic disease primarily affecting ruminants but with the 
capability of causing human infections. The majority of human cases manifest as a febrile infection. Severe disease, with 
symptoms including retinitis, menigoencephalitis and haemorrhagic fever develops in a small proportion of cases (<1%). 
RVFV infection in livestock can cause widespread abortion in pregnant animals which has a significant economic cost. 
RVFV is maintained in nature in an enzoonotic cycle via mosquito transmission, with Aedes and Culex spp. being the 
primarily species involved. Investigations into RVFV infection of mosquitos are aided by the availability of several mosquito 
derived tissue culture cell lines. Using reverse genetics we have reconfigured the genomic S segment of RVFV strain MP12 
to switch the polarity of the ORFs of the two S segment encoded proteins, N (nucleocapsid protein) and NSs (non-structural 
protein) and created a recombinant virus called S-SWAP. We have observed differences in protein expression between the 
two viruses in insect cells compared to mammalian cells, and using qRT-PCR we have detected altered packaging of 
genomic S segment into virus particles. Furthermore, S-SWAP is cytolytic in certain mosquito cells, contrary to the usual 
persistent infection observed with parental MP12 virus. S-SWAP provides a useful tool to dissect the role of NSs in mosquito 
cells.  

 

 
 
SUBMITTED BY 
Maha Dridi 
CODA-CERVA (Veterinary and Agrochemical Research Center) 
Groeselenberg, 99 
Uccle, Brussels Belgium 1180 
maha.dridi@coda-cerva.be 
0032 (0)2 379 13 03 

 
 
Comparative Characterization of two West Nile Virus (WNV) Strains – IS-

98 STD1 and PaAn001 – In an Avian Model and in Carrion Crows 
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WNV infections in Europe are mainly sporadic, although the recent regular reoccurrence cases of WN in Romania and Italy 
suggest an endemization of the virus. As chronic infection of resident birds is a mechanism that might explain this persistence 
of the disease, we studied the pathogenesis of WNV infection in an avian model (i.e.: SPF chickens) as well as in a 
susceptible wild bird (i.e.: the Carrion Crow). In fact, Carrion Crows are considered to be an important member of the 
European corvid family and may play a key role in WNV transmission cycle. We undertook the characterization of two 
lineage 1 strains: (1) the IS-98 STD1 strain that had elicited high rates of avian deaths mainly in young geese in Israel in the 
late 1990s and that we hypothesized to be highly pathogenic for our SPF chicken model, and (2) the PaAn001 strain that had 
been characterized by a moderate pathogenicity for horses and no pathogenicity for birds in the Camargue area (France) in 
the early years 2000, and that we hypothesized to be weakly pathogenic for our SPF chicken model. 

One-day-old and 1-week-old SPF chickens were inoculated sub-cutaneously (s-c) or intracranially (ic) with 10 exp 1 to 10 
exp 4 TCID50 of IS-98 STD1 or PaAn001. During 2 weeks post-infection, mortality and morbidity were daily followed-up, 
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and blood and feathers were sampled at time points 2, 5, 7, 9, 12 and 14. Viremia was monitored on these samples by a RRT-
PCR specific to NS2a viral protein and by a NS1 antigen-capture ELISA (in-house diagnostic tests). Infections were carried 
out in Carrion Crows aged 3 to 6 months following a similar experimental setting, except that they were only s-c inoculated 
with a dose of 10 exp 3.5 TCID50 and that oral swabs were also sampled. 

When ic inoculated to 1-day-old SPF chickens, IS-98 STD1 elicited higher mortality rates than PaAn001 (70 to 100% vs. 50 
to 70%), whereas mortality was variable in 1-day-old chickens s-c inoculated, and absent in the 1-week-old cohort. Besides, 
irrespective of the age at inoculation, IS-98 STD1 generated higher viremia levels than PaAn001 as detected by the NS2a-
specific RRT-PCR in feathers and sera. Moreover, irrespective of the inoculated strain, young chicks showed higher viremia 
levels than older chickens. Furthermore, in all experimental groups, NS2a expression level in sera peaked at 2 days-post 
infection (dpi) and was detectable up to 7 dpi, whereas in feathers the peak was delayed to 5 dpi and the detection window 
extended to 14 dpi. However, viremia as measured in sera by the NS1 antigen-capture ELISA correlated neither with the 
inoculated strain nor the age at inoculation. Similarly with the findings in the SPF chicken model, all the crows inoculated 
with the IS-98 STD1 strain died, whereas the mortality rate in the PaAn001 cohort amounted to 33%. Likewise, viremia as 
measured by the NS2a-specific RRT-PCR was higher in sera, feathers and oral swabs of the crows inoculated with IS-98 
STD1 than with PaAn001. Additionally, in both groups, NS2a expression level in sera and oral swabs peaked respectively at 
4 and 6 dpi. Unexpectedly, secreted NS1 antigen was below the detection limit of the capture ELISA. 

Altogether, the data we present shows how we elaborated an SPF chicken model that enables the discrimination between 
WNV strains of different levels of virulence on basis of (1) mortality rates in ic-inoculated 1-day-old SPF chicks and (2) 
virus detection in sera and feathers of 1-day-old and 1-week-old SPF chicks. We also showed that IS-98 STD1 strain is more 
virulent for Carrion Crows than PaAn001 as it elicited higher mortality rates and viremia levels. Thus, our SPF chicken 
model could be predictive for the virulence of different WNV strains in Carrion Crows, what may help understanding the 
WNV epidemiological patterns observed in Europe. 
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RNA interference-mediated gene silencing in Babesia bigemina infected tick 

Rhipicephalus (Boophilus) spp. 
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Ticks are obligate hematophagous ectoparasites of wild and domestic animals as well as humans, considered to be second 
worldwide to mosquitoes as vectors of human diseases, but the most important vectors of pathogen-borne diseases of 
animals. Babesiosis is one of the most important diseases vectored by ticks with a world-wide distribution affecting many 
species of mammals with a major impact on cattle and man. Particularity, B. bovis and B. bigemina are transmitted by cattle 
ticks, Rhipicephalus (Boophilus) annulatus and R. microplus being considered the most important cattle ectoparasites. Since 
the first report of the disease there is still no safe and efficient vaccine available and there are limited chemotherapeutic 
choices. The objective of this study was to identify R. annulatus genes differentially expressed in response to infection with 
B. bigemina. Functional analyses were conducted on selected genes by RNA interference in both R. annulatus and R. 
microplus ticks Eight hundred randomly selected SSH library clones were sequenced and analysed, Molecular function gene 
ontology (GO) assignments showed that the obtained tick sequences encoded for proteins with different cellular function. 
Differentially expressed genes with putative functions in tick-pathogen interactions were selected for validation of SSH 
results by real-time RT-PCR. Four genes were over expressed in B. bigemina-infected ticks and one was confirmed to be 
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down-regulated in infected ticks. Functional analysis of differentially expressed genes by dsRNA-mediated RNAi showed in 
some cases that knockdown of selected genes reduced pathogen infection levels when compared to controls. The results 
reported here increased our understanding of the role of tick genes in Babesia infection/multiplication.  
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Integrins Modulate the Entry Efficiency of  
West NIle Virus into Cells 

Katja Schmidt, Markus Keller, Martin H. Groschup 

 
The underlying mechanisms allowing West Nile virus (WNV, Flaviviridae) to replicate in a large variety of different 
arthropod, mammal and bird species are largely unknown but are believed to rely on highly conserved proteins relevant for 
viral entry and replication. Consistent with this, a previous study had postulated earlier that integrin αv�3 functions as the 
receptor for WNV; however, its involvement in WNV entry has been doubted recently. The present study was designed to 
clarify the involvement of integrins in WNV entry. A cell culture model was established based on specific integrin knock-out 
cell lines which possess a specific modification in the particular integrin subunit genomic sequence. Wild type and 
specifically integrin-deficient mouse fibroblasts lacking the integrin subunits alphaV, beta1 or beta3, respectively, allowed (i) 
studying the involvement of integrins, (ii) identification of the integrin subunit involved and (iii) addressing their function in 
WNV entry. Additional questions were addressed as to the extent to which they participate in virus entry and to possible 
differences in the binding or entry efficiencies in distinct WNV strains. All cell lines were permissive for the WNV strains 
used but differences between integrin-expressing and non-expressing cells were seen. Results clearly demonstrate that the 
expression of β1 and β3 integrins, in particular, positively affected virus yields significantly, as seen in integrin beta3-rescue 
and integrin beta1-floxed cells in comparison to their corresponding integrin deficient cell line. However, integrins obviously 
do not function at the level of WNV binding to the cell surface but rather downstream during entry or in post-entry stages.  
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Transplacental transmission of a human isolate of Anaplasma 
phagocytophilum in an experimentally infected sheep. 
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Anaplasma phagocytophilum (Ap), first identified as a pathogen of ruminants in Europe, has more recently been recognized 
as an emerging tick-borne pathogen of humans in the U.S. and Europe. Transmission of Ap is mainly by ticks, primarily of 
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the genus Ixodes. While mechanical and transplacental transmission have been reported for A. marginale, these modes of 
transmission have not been considered for Ap. However, perinatal transmission of Ap was reported previously in an 
experimentally infected cow and a naturally-infected human. Recently, we developed a sheep model for studying 
host/tick/pathogen interactions of the human NY-18 Ap isolate. While sheep were susceptible to infection with this human 
isolate and served as a source of infection for I. scapularis ticks, they did not display clinical signs of disease and the 
pathogen was not readily demonstrated in stained blood smears. In the course of these Ap/sheep experiments, one sheep 
unexpectedly gave birth to a lamb 5 weeks after being experimentally infected by inoculation with Ap. The lamb was 
depressed and was subsequently euthanized 18 hrs after birth. A necropsy was performed, and blood and tissues were 
collected for microscopic examination and for PCR in order to confirm Ap infection. At necropsy, the stomach contained 
colostrum, the spleen was moderately enlarged and thickened with conspicuous lymphoid follicles and mesenteric lymph 
nodes were mildly enlarged and contained moderate infiltrates of eosinophils and neutrophils. Blood, spleen, heart, skin and 
cervical and mesenteric lymph nodes tested positive for Ap by PCR, and sequence analysis confirmed infection of the lamb 
with the NY-18 isolate. Transplacental transmission should therefore be considered as a means of Ap transmission and may 
likely contribute to the epidemiology of tick-borne fever in sheep.  
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Comparison of the cellular effects of the non-structural NSs proteins of Rift 
Valley fever virus and a newly emerged phlebovirus causing haemorrhagic 

fever in China. 
Benjamin Brennan & Richard M. Elliott 

 
Rift Valley fever virus (RVFV, family Bunyaviridae) is a mosquito-borne pathogen of both livestock and humans, found 
primarily in Sub-Saharan Africa and the Arabian Peninsula. In humans, the disease can progress to haemorrhagic fever, 
encephalitis or retinal vasculitis with a case fatality rate of up to 30%. More recently a new member of the Phlebovirus genus, 
tentatively called severe fever with thrombocytopenia syndrome virus (SFTSV), was discovered in China. SFTSV is an 
emerging infectious disease spread by the Haemaphysalis longicornis tick. Disease symptoms are characterized by high fever, 
thrombocytopenia, multi-organ dysfunction, and a high fatality rate between 12 and 30%. Using reverse genetics we have 
generated a recombinant Rift Valley fever virus expressing the SFTSV NSs protein. This was achieved by directly swapping 
the coding sequence for the RVFV strain MP12 NSs protein with that of SFTSV, generating a hybrid virus called 
rMP12ΔNSs:HB29NSs. The growth characteristics of the recombinant virus including protein expression, RNA synthesis 
and the effect of SFTSV NSs on host cell antiviral responses have been studied in both interferon competent and incompetent 
cell lines, and contrasted to that of the parental virus rMP12. This study provides us with a preliminary understanding of the 
cellular action of a virulence factor of a new and truly emerging arboviral pathogen. 



Abstracts – Session 3: Host-Vector-Pathogen Interactions 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 
 
 
SUBMITTED BY 
Stéphanie Devignot 
Philipps-Universität Marburg, Institute for virology 
Hans-Meerwein Straße 2 
Marburg, Hessen Germany 35043 
devignot@staff.uni-marburg.de 
0049 1 525 245 2007 
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Crimean-Congo Hemorrhagic Fever virus (CCHFV) is a tick-transmitted member of the Bunyaviridae family of (-) ssRNA 
viruses. This emerging pathogen is responsible for epidemics of CCHF disease, of which mortality rates are in the range of 
30%, and there is neither a vaccine nor any treatment available, leading to a high impact on global health in South-East 
Europe countries. Little is known about its pathogenesis, since studies with the live virus require a BSL-4 containment. New 
tools are indeed needed to allow and facilitate the study of CCHFV under BSL-2 conditions.Reverse genetics systems have 
been developed for several Bunyaviruses, allowing detailed studies of the infection cycle. In the so-called minireplicon 
system, a reporter gene flanked by viral UTR is co-expressed with the viral nucleoprotein N and polymerase L to reconstitute 
recombinant viral nucleocapsids. Additional expression of the viral glycoproteins along with the minireplicon system induces 
the packaging and release of the minigenome into virus-like particles (VLPs), structurally close to the native viral particle. 
For Rift Valley Fever virus (RVFV), those VLPs have been shown to infect target cells and to induce high levels of 
neutralizing antibodies and protection in mice (Habjan et al., Virology, 2009). We report here for the first time the 
establishment of a VLP system for CCHF, adapted and optimized from the BSL-2 minireplicon system developed by 
Bergeron et al (JVI, 2010). We could produce and amplify CCHF-specific VLPs, which are able to infect new cells and to be 
neutralized by CCHFV-specific anti-sera. This opens new, useful and needed possibilities for CCHFV diagnostics and 
vaccine development.  
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Diseases transmitted by arthropod vectors such as mosquitoes, ticks and sand flies greatly impact human and animal health 
and their control is important for the eradication of vector-borne diseases (VBD). Vaccination is an environmentally friendly 
alternative for vector control that allows control of several VBD by targeting their common vector. Recent results have 
suggested that subolesin/akirin (SUB/AKR) are good candidate antigens for the control of arthropod vector infestations. 
SUB/AKR are ortholog proteins in ticks and insects hat affect the expression of signal transduction and innate immune 
response genes as well as positive and negative transcriptional regulators. These intermediate proteins interact with NF-kB 
and other regulatory proteins, bind DNA or remodel chromatin to regulate gene expression. This broad function of 
SUB/AKR as transcription factors explains the profound effect of gene knockdown by RNA interference on tick and insect 
physiology and development and on gene expression in ticks. SUB might be functionally important for tick innate immunity 
to pathogens and for other molecular pathways including those required for tissue development and function and for 
pathogen infection and multiplication in ticks. SUB was discovered as a tick protective antigen in Ixodes scapularis. 
Vaccination with recombinant SUB showed an effective control of tick infestations by reducing tick numbers, weight and 
oviposition and tick infection with tick-borne pathogens, Anaplasma phagocytophilum, A. marginale and Babesia bigemina. 
Subsequent experiments with recombinant SUB/AKR have shown an effect of vaccination and/or antigen-specific antibodies 
on several arthropod vectors including hard and soft ticks, mosquitoes, sand flies, poultry red mites and sea lice. The effect of 
vaccination on different developmental processes and pathogen infection in arthropod vectors encourages the development of 
SUB/AKR universal vaccines for the control of multiple vector infestations and reduction of VBD.  
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Intensification of agricultural practices, global trade and climate change have led to the incursion and establishment of 
diseases that were previously considered endemic. Many of these diseases are transmitted by arthropods of which 
haematophagous insects play a key role in the spread of viral diseases. The dispersal of Rift Valley Fever, a zoonotic disease, 
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over much of Africa serves as an example for this phenomenon. Considering the paucity of effective and targeted methods, 
efforts in the research for new vector control approaches need to be intensified. Several trials were conducted to measure the 
impact of insecticide (deltamethrin) treated mosquito fences of 1 – 1,50m height on a range of target insects (tsetse and 
nuisance flies as well as several mosquito species). All trials took place in sub-Saharan countries and in Germany. Protecting 
livestock resulted in significant reductions of target insect species and disease risk (e.g. African animal trypanosomosis), 
thereby greatly improving health of the protected stock. Further observations pointed to undisturbed feed uptake and resting 
periods resulting from the reduction of Muscinae and stable flies. This effect, together with a reduction of disease risk, is 
expected to improve animal productivity. Most of the target insect species are known for their opportunistic feeding 
behaviour, switching from man to livestock.  

Arguably, their control in various settings will probably entail externalities of considerable interest (human health) requiring 
further confirmation. Emphasis was also put on measuring the lifetime of treated netting material in terms of insecticide 
persistency and its resilience to mechanical strain. Persistency of the active ingredient was assessed through chemical 
analyses using an adapted high performance liquid chromatography (HPLC) approach and bio-assays with susceptible Musca 
domestica at monthly intervals. In function of the mode of treatment – for instance, coating of the fabric with a deltamethrin 
suspension or its micro-encapsulation – the persistency of permanently exposed netting material may vary considerably from 
8months to more than two years. Ruggedness to mechanical strain is another crucial factor for the lifetime of treated 
mosquito fences. Ideally, the resistance of the fabric to air flow should be as low as possible. Properly attached mosquito 
fences with a low resistance to air flow remained largely intact for more than two years. Treated mosquito fences have a 
private good character with public good externalities by reducing insects that will feed on any host, thereby causing nuisance 
or eventually transmitting disease. 

Key words: Treated mosquito fences, control, insects, nuisance, disease  

 
 
 
SUBMITTED BY 
Monica Florin-Christensen 
Institute of Pathobiology, CICVyA, INTA,and National Research Council of  
Argentina (CONICET) 
Los Reseros y Nicolas Repetto, s/n 
Hurlingham, Provincia de Buenos Aires Argentina 1686 
mflorin@cnia.inta.gov.ar 
0054-1146211289, ext. 145 

 
 

Glycosylphosphatidylinositol of bovine Babesia parasites 
Florencia Torrá (1,2*), Anabel E. Rodríguez (1*), Ignacio Echaide (3), Leonhard Schnittger (1,2), Monica Florin-Christensen (1,2) 

1 Instituto de Patobiologia, CICVyA, INTA-Castelar, Buenos Aires, Argentina.; 2 CONICET, Argentina.;3 EEA-Rafaela, INTA-Santa 
Fe, Argentina. 

(*) equally contributed to this work 

 
The tick-transmitted hemoprotozoans Babesia bovis and B. bigemina limit cattle production in tropical and subtropical 
regions around the world. In some pathogenic protozoans, the biosynthesis of glycosylphosphatidylinositol (GPI) has been 
implicated as a vital metabolic pathway containing qualified targets for drug development. GPI constitutes an abundant 
glycolipid complex in parasitic protozoan membranes and is found either free or linked to proteins, tethering them to the 
parasite membrane. Free GPIs have been shown to be strong immunomodulators, and GPI-anchored proteins appear essential 
for the invasion process of pathogenic protozoa. Thus, in B. bovis, we have observed that erythrocyte invasion by merozoites 
is blocked by mannosamine, a GPI synthesis inhibitor, as well as by treatment with phosphatidylinositol-specific 
phospholipase C that cleaves GPI bonds. In silico search of the genomes of B. bovis and B. bigemina identified the pig-a, 
gpi-1, pig-l, pig-w, dpm-1, pig-m, pig-v, pig-o, gpi-8, and gaa-1 genes involved in GPI synthesis in both parasites. 
Noteworthy, analysis of B. bigemina PIG-W predicted amino acid sequence suggests a selenoprotein. Transcription of 
selected GPI pathway genes could be verified in pathogenic and attenuated Argentine strains of B. bovis and B. bigemina by 
RT-PCR, suggesting that GPI biosynthesis is an active process in these parasites. These results, as well as our recent 
characterization of an abundant free GPI and prediction of the GPI-anchored proteome in B. bovis contribute to the 
understanding of the relevance of GPI in these hemoparasites. Future work will investigate if virulence is associated with 
differential transcription of GPI-synthesis genes, and/or quantity or quality of the produced glycolipids.  
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Oral immunization of mice with transgenic plants expressing the 
glycoprotein of Crimean-Congo hemorrhagic fever virus towards an edible 

vaccine for livestock 
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While Crimean-Congo hemorrhagic fever (CCHF) has a high mortality rate in humans, the associated virus (CCHFV) does 
not induce clinical symptoms in animals but animals play an important role in disease transmission to humans. Our aim in 
this study was to examine the immunogenicity of the CCHFV glycoprotein when expressed in the root and leaf of transgenic 
plants via hairy roots and stable transformation of tobacco plants, respectively. After confirmatory analyses on transgenic 
plant lines and on quantification of the expressed glycoprotein, Mice were either fed with the transgenic leaves or roots, fed 
the transgenic plant material and injected subcutaneously with the plant-made CCHFV glycoprotein (fed/end-boost), 
vaccinated with an inactivated CCHF vaccine (positive control, purchased from Bulbio Ltd, Bulgaria), or received no 
treatment (negative control). All immunized groups had a consistent rise in anti-glycoprotein IgG and IgA antibodies in their 
serum and feces, respectively. The mice in the fed/end-boost group showed a significant rise in specific IgG antibodies after 
the single end boost. Our results imply that oral immunization of mice with edible materials from transgenic plants is feasible 
and further assessments are underway. In addition, while the study of CCHF is challenging, our protocol should be in further 
used to study the CCHF infection in the knockout mouse model and virus neutralization assay in biosafety level 4 
laboratories.  
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Hazara virus (HAZV) is a member of the genus Nairovirus of the family Bunyaviridae. HAZV is closely related to Crimean-
Congo hemorrhagic fever (CCHF) virus and these viruses share the same serogroup. HAZV is nonpathogenic for J53 human 
and can be handled in low containment level-2 facilities. Therefore, HAZV has been employed as a model to study CCHF 
virus. Tetherin, also known as BST-2/CD317/HM1.24, is an interferon (IFN)-inducible type II membrane protein that can act 
as a restriction factor against a number of enveloped viruses. It acts by directly tethering progeny virus particles to the host 
cell membrane, promoting their internalization and degradation. It has been reported that Tetherin prevents the release of 
vpu-deficient HIV-1 and other enveloped viruses including Ebola virus, Lassa virus and Kaposi's sarcoma associated 
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herpesvirus, indicating that it is a broadly acting antiviral host protein. The effect of Tetherin against Bunyavirus including 
Nairovirus has not been studied. Here we investigated the antiviral activities of Tetherin against HAZV. We first examined 
the effects of human Tetherin expression for HAZV replication. The stable expression of human Tetherin in SW13 (human 
adrenocarcinoma) cells resulted in significant reduction of both viral RNA and titer in the culture supernatants at 48 hr post-
infection. This result indicated that Tetherin has inhibitory effects for the production of HAZV. It was also shown that IFN-
alpha inhibits the growth of HAZV in SW13 cells. The depletion of Tetherin using siRNA partially rescued the HAZV 
production inhibited by IFN-alpha. These results suggest that Tetherin may be effective for the establishment of antiviral 
strategy against Nairoviruses.  
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Acaricide resistance has been observed for a while against ticks, mites and other arthropods. New biocontrols are needed to 
compensate this shortfall, to prevent further resistance and be used in agricultural production systems unable to use 
chemicals. Our research has focused for several years on the use of plant-derived products (PDPs) and essential oils. 
Eugeniol, Geraniol and Citral all at 5.5% were tested on the poultry red mite Dermanyssus gallinae showed 100% mortality 
for each of these products when undiluted. Eugeniol was still killing around 20% of the mite populations when diluted 100X 
while the two others were ineffective at this dilution.Toxicity effect with Eucalyptus species on Dermanyssus gallinae 
showed that E. citriodora was more lethal than E. globulus and E. radiata, the former showing more complex chemical 
components than the other two. 

Another terpen product, a complex of essential oils including Geraniol, called TT100 has shown an insecticide effect against 
fleas (100% killed in 3 seconds with a 3% concentration). Hyalomma ticks were killed in two hours with a concentration of 
10%. The latest concentration also was used as a repellent against flies for over 30 minutes. Clinical tests showed no 
cutaneous reaction from dogs against this product. However, it is important also to consider potential toxic side effects as 
some essential oils have an effect on the nervous system of vertebrates. 

The project is now targeting the effect of microencapsulation of such terpens within yeast as an innovative way to internally 
poison arthropods or as a way to release such volatile compounds over a longer time to increase the time effect.  
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Exposure of Rhipicephalus sanguineus females to sublethal doses of 
permethrin affects tick biology and feeding behavior 
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Rhipicephalus sanguineus, commonly known as the brown dog tick, is distributed worldwide in temperate climates. While R. 
sanguineus is host-specific for dogs, this tick also parasitizes mammals (including humans) in the absence of a canine host. 
Infestations of dogs with R. sanguineus are often accompanied by transmission of pathogens and secondary infection. While 
application of hosts with acaricides is the most common method of tick control, improper application often results in doses 
sublethal for ticks and may also contribute to the selection of acaricide resistant ticks. The effect of sublethal acaricide doses 
on tick behaviour and biology has not been clearly defined. In this research, groups of 25 female R. sanguineus were exposed 
for 12 hours to dilutions (51.2, 25.6, 12.8, 6.4 and 0 ppm) of the acaricide permethrin, after which each group of ticks were 
put together with 25 unexposed male ticks onto a sheep for infestation in separate tick feeding cells. The attachment and 
feeding patterns of the ticks in each cell were photographed daily. In addition, data on repletion, tick weight and oviposition 
were recorded. Ticks exposed to the two highest permethrin dose attached and became replete more rapidly as compared with 
those exposed to lower permethrin  doses or the unexposed controls (p<0.01). In addition, ticks exposed to these high 
permethrin doses had a notably scattered pattern of attachment as compared with ticks in the lower dose and control groups, 
which attached and fed in a tight cluster. However, significant differences were not observed in the tick weights or the 
weights of the egg masses produced by the ticks. The impact of exposure of ticks to the higher sublethal doses of permethrin 
appears to have increased aggressive attachment behaviour of R. sanguineus. Further studies are needed to confirm these 
observations on dogs and other hosts. The increased aggressive feeding behaviour may also result in greater exposure of 
humans using permethrin as a tick repellent.  
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Antimalarial efficacy of various drugs was checked against Plasmodium falciparum in Punjab Pakistan. A prospective non-
randomized study was conducted in seven districts during the transmission season from July-Nov 2003-8. As per eligibility 
criteria of World Health Organization (WHO), 612 subjects were enrolled and in vitro WHO standard test kit was used. 
Resistance (%) to chloroquine was noted, higher in males (79.5%) than females (20.5%). Highest resistance (%) 31.8 was 
detected in 6-15 years age group. Same resistance (%) trends were observed in basoquine for males (72) and females (28), for 
age groups 6-15 years (41.7) and total was 34-8. Sulphadoxine-pyrimethamine found highly effective with only 5.7% 
resistance. Difference among the resistance (%) sulphadoxine-pyrimethamine and chloroquine or basoquine was highly 
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significant (p<0.001) and between basoquine and chloroquine resistance difference was non-significant (p> 0.177). 
Chloroquine was less effective than sulphadoxine-pyrimethamine (adjusted odds ratio [OR], 6.4; 95% confidence interval 
[CI], 2.4-17.0; p<0.001) and basoquine (OR, 8.4; 95% Cl, 2.0-36.5; P =0.004). Chloroquine and sulphadoxine-
pyrimethamine were equivalent in efficacy at day 28 (OR, 1.3; 95% Cl, 0.3-7.0; p =0.73). Male of age group 6-15 years 
having > 6000 parasite/µl must be treated on priority basis by artesunate combination therapy (ACT).  

Corresponding Author: Saleem, M.R. Health Services Academy, E-mail; smranamedvchsa@hsa.edu.pk; smrana_cdc@yahoo.com Web site; 
www.hse.edu.pk 
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Emerging and Vector-borne Diseases: From Research to Public Health, 
potential role for ECDC at the Human/Animal interface in the European 
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The Direction General for Research supports several research projects on Emerging and Vector-borne Diseases (EVD) in the 
European Union (EU). Outputs of these different projects contribute to the general knowledge on these communicable 
diseases. The outputs delivered as publications, contribute to the development of original tools for diagnosis, new therapies 
and vaccines, innovative approaches for management of patients and for controlling diseases. Moreover, these research 
projects produce new knowledge on EVDs such as applied technologies, predictive models and databases, hence providing 
the evidence based information for Public Health actions. Most of the projects mention collaborations with European partners 
e.g. ECDC or EFSA to share their scientific results. The EU agencies integrate this scientific information in their risk 
assessments and strengthen the relationships with applied Public Health initiatives. On its side, ECDC is also funding specific 
projects on EVDs which are based on literature reviews, collection and harmonization of case data from the EU Member 
States, mapping distribution of vectors, and strengthening laboratory capacity to detect emerging threats. Moreover, ECDC 
hosts geo-information from previous and current EU funded projects and develops other databases which could be of interest 
for the EU scientific community as a baseline for new research projects. The “European Environment and Epidemiology 
Network” in ECDC provides a platform for exchanging scientific knowledge and building predictive models for diseases in a 
moving environment. Some proof of concept studies have been undertaken to validate the concept and models, focussing on 
diseases with marked relationships with environmental drivers. Furthermore, ECDC is collaborating with animal health 
agencies for data collection and reporting on vector-borne zoonoses, with the aim of integrating this information into risk 
assessment and prediction. Both the research projects and the ECDC funded work contribute to the European preparedness 
process for future global changes. Strengthening collaborations between EU research projects and ECDC on EVD is essential 
but challenging because the various projects have different purposes. Some common approaches to integrate the public health 
perspective and communication strategies will be addressed in future projects (multidisciplinary information exchange tools 
for stakeholders, multilayer disease reporting and predictive modelling).  
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The interactions between living beings, including men, animals and pathogens, which share the same environment, should be 
seen as a unique dynamic system, in which the health of each entity is inextricably interconnected and dependent with those 
of the others. A new integrated approach that reflects both this interdependence and the holistic view to the ecological system 
has become increasingly necessary in recent times. The term One Health can be defined as the collaborative efforts of 
multiple disciplines working locally, nationally, and globally, to attain optimal health for people, animals, and our 
environment. Central to the concept of One Health is the control of infectious diseases which have influenced the course of 
human history. Four different components might be identified to play a role in this interaction in a “One World – One 
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Health” (OWOH) approach: 1. The geographical component: effects of globalization of trade of animals and animal products 
and the consequent need for a multinational approach; 2. The ecological component: the role of wildlife and, more in general, 
of environmental factors in the spread and maintenance of infections; 3. The human activities component: the fundamental 
importance of the integration of veterinary and medical medicines into a “one medicine” strategy and, more in general, the 
necessity to pursue a multidisciplinary approach; 4. The food-agricultural component: the need for a comprehensive view 
over the whole production chain, following a “farm to fork” approach. Not all the components are relevant or have the same 
relevance for all diseases. Nonetheless, a number of diseases are influenced in their epidemiology by more than one 
component. If we consider, for example, the three main killers considered by the WHO (malaria, gastro-enteric diseases and 
human tuberculosis) and the disease that prompted all the discussion on "One world - One health" (i.e. avian influenza), we 
can notice that for the gastro-enteric diseases all the four components of OWOH that we considered are relevant. In the case 
of malaria, on the contrary, the presence of ecological conditions able to favor the reproduction of the vector is the main 
relevant factor. Similarly to malaria, also for human tuberculosis (i.e. tuberculosis due to Mycobacterium tuberculosis) a 
single component is most relevant (the geographical component and the migration of people following the process of 
globalization, as a relevant source of disease spread). More complex is the set of interrelationships among the components of 
OWOH that are involved in the case of influenza. In this last case, we can have only the trans-boundary movement of people 
as relevant component (in the case of the seasonal human influenza) or we can expect a relevant role of wildlife and 
ecological conditions in the case of avian influenza. In any case in which domestic or wild animals may play an 
epidemiological role, the inter-sectorial cooperation becomes relevant. A detailed analysis of the influence of four OWOH’s 
components in relation to the main infectious diseases is made. 
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Emergence of New Ixodid Ticks Species of Public Health Importance IN 
North - Central Region of Nigeria 

Dogo, Goni I. Abraham,Vincenzo, L., J.K.P. Kwaga , R.I.S. Agbede, J.U. Umoh and Frans Jongejan 

 

 
Out of a total of 5036 ticks collected from 228 animals, three tick genera and 11 species were identified. Rhipicephalus 
(Boophilus) decoloratus 1893 (37.8%) was the most prevalent species, followed by Rhipicephalus (Boophilus) annulatus 816 
(16.3%); Hyalomma truncutum 681 (13.6%); Rhipicephalus guithoni 463 (8.7%); Amblyomma variegatum 360 (7.2%); 
Rhipicephalus (Boophilus) geigyi 305 (6.1%); Rhipicephalus praetextatus 241 (4.8%); Hyalomma marginatum rufipes 200 
(4%); Rhipicephalus turanicus 40 (0.8%); Rhipicephalus spp. 25 (0.5%); Rhipicephalus sanquineus 10 (0.2%) and 
Rhipicephalus lunulatus 2 (0.02%). Cattle tick colony reared under laboratory conditions were successfully established. In 
this study, two new species of Ixodid cattle ticks (Rhipicephalus guithoni and Rhipicephalus praetextatus) were identified for 
the first time in Nigeria and West Africa respectively. These ticks transmit pathogens of public health importance which 
raises a lot of concern on the health status of those at risk. The procedure used for the establishment of the ticks colony is 
being adopted as a Standard Operating Vrocedure (SOP) in Vom. 
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Proteomics of Parasitic Protozoa 
The neglected world of post-translational modifications 

Monika Mackiewicz and Ulrike Seitzer 

Veterinary Infection-Biology & -Immunology, Research Center Borstel, Germany 

 
The key mechanisms increasing the complexity from genome to proteome are post-translational modifications (PTMs). They 
cover a large amount of modifications like phosphorylation, proteolysis, methylation, acetylation and many more. 
Considering that one protein can undergo one or more PTMs at the same time or different PTMs at different time points, the 
diversity of protein modifications seems limitless.As an example, the human genome comprises around 25.000 genes, which 
result in approximately 100.000 transcripts. In contrast, the proteome is estimated to encompass over one million proteins. 

PTMs are vital for all kind of cells, protozoan parasites not being an exception. PTMs are supposed to have a regulatory 
functionwithin but also outside the parasite boundaries, therefore playing an important role regarding host-pathogen 
interaction e.g. by manipulating host cell signalling pathways or expression of host PTM-proteins. Among other studies, it 
was shown that many parasitic protozoa induce the expression of host matrix metalloproteinases (MMPs) or secrete own 
MMPs, necessary for passingthrough the extracellular matrix,which enables the parasite to move from the site of infection to 
other compartments of the host.Furthermore, parasite specific PTM-inducing proteins were investigated as potential targets 
for treatment. 

The complex interplay between host and pathogen is not yet fully understood. PTMs might be more important than 
previouslythought and could help to lighten unknown aspects of host-pathogen interactions. However, due to the immense 
variety of PTMs and the fact that many of them are reversible and/or transient actions, their investigation remains a big 
challenge in proteomic research. Large-scale proteome studies regarding PTMs uncovered a huge number of PTMs in 
parasitic protozoa and their infected host but the main challenge is to join this vast amount of data to a biological role in the 
complex interaction between host and parasite. 

Augmented attention to the involvement of PTMs in host-pathogen interactions could reveal overlooked functional roles of 
identified proteins, disclose novel targets for disease treatment and join the pieces of the scientific puzzle a bit more together.  
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Integrated sero-surveillance of arboviruses and hemorrhagic fevers for high 

risk zones; an interdisciplinary optimization approach developed for the 
WHO-EMRO* Region 
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Of all the emerging and re-emerging pathogens, the arboviruses and hemorrhagic fevers (AHF) cause the highest disease 
burden. Their outbreaks have a dramatic public health impact and lead to considerable socio-economic losses. Among the 
world’s worst affected is the WHO-EMRO* region. Frequent epidemics and new discoveries of virulent viruses (like the 
Alkhurma virus) documented in this region. Monitoring population immunity against vaccine preventable diseases and 
evaluating immunisation efficacy is paramount for advanced preparedness. So, developing a comprehensive system to watch 
AHF antibodies-antigens levels, like an integrated sero-surveillance program, is of utter importance. From published 
literature we know that, despite certain limitations, sero-surveillance remains superior: it is the cheapest method, most plain 
and widely used. Unfortunately, only a limited number of interdisciplinary programs exist that are optimized for AHF sero-
surveillance. By studying the WHO-EMRO region, we evaluated spatial and temporal risk factor dynamics in order to 
optimize sero-surveillance for AHF. The purpose was to determine the best timing for sera sampling and how other 
disciplines can contribute to lowering the costs, improving efficiency, enhancing effectiveness and upholding sustainability. 
These aspects were reviewed in the light of three possible scenarios: (a) absence of imminent threat to AHF outbreak 
(strategically); (b) presence of imminent threat to AHF outbreak (tactically) and; (c) presence of region wide AHF threat 
(synergistically). In conclusion, Regional sero-surveillance programs should enjoy autonomy, centralised functionalities, 
interdisciplinary inputs and funding in order to fulfil their disease control obligation as laid down in the International Health 
Regulation 2005. 

Keyword: Sero-surveillance, Arboviruses, hemorrhagic fevers, WHO-EMRO, Eastern Mediterranean Region 
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Shuni Virus, an OrthobunyaVirus Causing Neurological Disease in Horses 

and Wildlife in South Africa 
Van Eeden, C., Van Niekerk, S., Steyl, J., Williams J., & Swanepoel B, Venter, M. 

 
The cause of severe neurological disease in both humans and animals in South Africa remains largely undiagnosed. Horses 
are highly sensitive to some of these viruses and have been used as sentinels for the identification of arboviruses associated 
with neurologic disease in South Africa. During the seasonal occurrence of common vector-borne diseases such as African 
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horse sickness and equine encephalosis, many horses have febrile, neurologic, and fatal infections for which the etiology 
remains undetermined. Our aim was to identify and characterise unknown viruses in cases of undiagnosed neurological 
disease in South Africa. In 2009 we identified a brain isolate as Shuni virus (SHUV) a horse with suspected viral 
menigoencephalomyelitis, using virus discovery techniques. SHUV-specific primers were then designed and used to test 
specimens from an additional 111 horses and 53 wildlife cases. We have been able to positively identify Shuni virus in 7 
equine and 4 wildlife cases, including a rhinoceros, a buffalo, a warthog and a crocodile, presenting with neurologic disease. 
Phylogenetic analysis was used to further characterise the virus. Both equine and wildlife cases grouped together but showed 
geographical clustering distinct to the prototype strain from Nigeria. This virus has in the past been isolated from apparently 
healthy cattle, sheep and goats. Our study has assigned a disease association to this virus and suggests it may play a 
noteworthy role in encephalitis in South Africa thus emphasising the need for increased surveillance and disease 
characterisation in South Africa.  
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Virulence genes of serotype 2 Streptococcus suis Thai isolates and their 
genetic diversity 
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In Thailand, the largest outbreak Streptococcosis during April to May 2007 due to the consumption of contaminated pork and 
the previous reports showed results from the genetic diversity in human origin only. Thus, no data involves with a 
relationship of genotypic profiles based on molecular characteristic of S. suis isolates from both of human and pig origins. 
Leading to this research aims to study on molecular characteristic of S. suis Thai isolates by means of investigation on the 
presence of virulence genes by PCR and their genetic relatedness to the strain from elsewhere by using random amplified 
polymorphic DNA (RAPD) PCR and multilocus sequence type (MLST). Due to its highly frequent associated with anthropo-
zoonotic, all 36 isolates belonging to serotypes 2 as identified by serological method were further confirmed their serotype by 
cps2- specific PCR. In addition, these isolates were evaluated for the presence of 6 virulence genes composed of arginine 
deiminase (arcA), 38-Kilodalton and protective antigen (bay046), extracellular factor (ef), hyaluronidase (hyl), muramidase-
released protein (mrp) and suilysin (sly). Majority of them carried all tested virulence genes. Furthermore, genetic diversity 
of isolates was studied by RAPD PCR and MLST analysis. Four RAPD patterns were obtained for all three primers used. 
Construction of the dendogram for these RAPD patterns revealed that they could groups into two major clusters. 
Interestingly, the major population of isolates that known to carried all tested virulence genes regardless of being pig or 
human origin was assigned into Cluster 1 which had only one member (RAPD pattern A). While, Cluster 2 had more 
diversity and included 3 RAPD patterns (B, C and D, respectively). Moreover, the isolates that classified into each of these 
branches possessed different types of virulence gene distribution. MLST analysis also classified the 36 isolate into 4 
sequence type(s) (STs), including ST1 (n=32), ST104 (n=2), ST233 (n=1) and a new yet-to-be coined ST type. In conclusion, 
the results in this study indicated the strong correlation between virulence genes profile, RAPD and ST types among serotype 
2 S. suis isolates in Thailand and confirming transmission from pigs to humans. Our finding is the first report to elucidate the 
genetic relationship among Thai S. suis isolates from patient and pig origins.  
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Dengue virus serotypes in Aedes aegypti in Cebu city, Philippines 
Frances Edillo, Janet Sarcos and Stephanie Sayson 

 
A field study was conducted to determine transovarial transmission (TOT) of dengue virus (DENV) in primary dengue 
mosquito vector, Aedes aegypti (Diptera: Culicidae), in four out of ten randomly selected sites with highest case fatality rate 
of dengue illnesses in Cebu city, Philippines. Mosquito subadults were collected monthly near the houses of people with or 
without suspected dengue cases and in the field for nine months during the rainy-dry-rainy season (inter-epidemic cycle), and 
were reared until adults. These were fed with 4% sucrose for 2-3 days in the laboratory. Viral RNA extracts from mosquito 
pools were assayed by reverse transcription-polymerase chain reaction (RT-PCR) followed by nested-PCR in determining 
DENV serotypes. Results showed that the minimum infection rate (MIR) by TOT of DENV in Ae. aegypti gradually 
increased in summer, and ranged from 0 in rainy months to 54.5/1,000 mosquitoes in April (mid-summer). Three dengue 
serotypes were detected in larvae, pupae, male and female adult mosquitoes, with DENV-4 predominant, followed by 
DENV-3, and DENV-1, respectively. Correlations between MIR and temperature, and between MIR and rainfall are 
discussed. Surveillance of DENV prevalence in Ae. aegypti populations and detecting their foci in the natural environment 
during inter-epidemic period provide an early warning signal of dengue outbreak. This is relevant in pre-epidemic control 
interventions to suppress disease transmission and spread to new sites.  
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Functional genomics of tick-borne pathogens interactions and vaccine 
development 
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The ultimate goal of vector vaccines is the control of vector infestations while reducing pathogen infection and transmission 
to protect against the many diseases caused by vector-borne pathogens. In this study, we used cattle ticks, Rhipicephalus 
(Boophilus) microplus, as a model to evaluate the effect of tick feeding on naturally infected and subolesin-vaccinated cattle 
on tick infestations and infection by Anaplasma marginale and Babesia bigemina and compared the results with those 
obtained after subolesin knockdown by RNA interference (RNAi) in ticks. Like in previous studies, subolesin protected 
against tick infestations after feeding on vaccinated cattle.Ticks fed on vaccinated cattle had lower subolesin mRNA levels 
when compared to controls, resembling RNAi results. A. marginale and B. bigemina infection levels decreased by 98% and 
99%, respectively in ticks fed on vaccinated cattle and by 97% and 99%, respectively after subolesin knockdown.These 
results demonstrated that targeting subolesin expression by vaccination or RNAi results in lower subolesin mRNA and 
pathogen infection levels, probably due to the effect of subolesin downregulation on tick gut and salivary glands tissue 
development and function. These results suggested that subolesin vaccines could be used for the dual control of tick 
infestations and pathogen infection, a result that could be relevant for other vectors and vector-borne pathogens. This is the 
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first experiment showing the effect of subolesin vaccination on adult tick infestations in the one-host cattle tick, R. microplus 
and suggests that the vaccine may have different effects on different tick developmental stages.  
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Babesia are tick-transmitted hemoprotozooans that infect mammals and birds, and that are acknowledged for their major 
impact on farm and pet animal health and associated economic costs worldwide. Additionally, Babesia infections of wildlife 
can be fatal if associated with stressful management practices, and human babesiosis, also transmitted by blood transfusion, is 
an increasing public-health concern. Due to the huge diversity of species reported to serve as Babesia hosts, all vertebrates 
might be potential carriers, as long as they are adequate hosts for Babesia-vector ticks. Babesia, Cytauxzoon and Theileria 
parasites are closely related and collectively referred to as piroplasmids. Based on a phylogenetic tree of all currently 
available 18S rRNA genes, we present a thoroughly revised molecular classification, comprising five monophyletic Babesia 
lineages, one Cytauxzoon clade, and one Theileria clade. Importantly, previously unresolved tree placement of piroplasmids 
T. equi, and B. bicornis could be established, and the relationship between T. youngi, T. bicornis, and Cytauxzoon spp. 
inferred. The recently described monoxenous apicomplexa Cardiosporidium and Nephromyces as a closely related sister 
taxon of piroplasmids suggests that a monoxenous lifecycle in an invertebrate host was an ancient feature of their last 
common ancestor. To reconcile estimates on the origin of piroplasmids and ticks (~300 Ma, respectively), and mammalian 
radiation (60 Ma), we hypothesize that the dixenous piroplasmid life cycle evolved with the origin of ticks. Thus, the 
observed time gap between tick origin and mammalian radiation indicates the existence of hitherto unknown piroplasmid 
lineages and/or species in extant vertebrate taxa, including reptiles and possibly amphibians. A more widespread taxon 
sampling across all potential vertebrate and tick hosts as well as the construction of trees using multiple genes will allow to 
further advance Babesia phylogeny and taxonomy. 

Financed by CONICET, INTA (AESA 203961 and AERG 232152), and the European Commission (INCO 245145, 
PIROVAC).  
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Importance of West Nile Virus lineage 2 as a cause of neurological disease 

in humans and horses in South Africa. 
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West Nile virus (WNV) is an important emerging neuro-pathogen. Two major genetic lineages exist, Lineage 1 associated 
with large encephalitis outbreaks in humans and horses in the Americas and Europe while Lineage 2, endemic to Southern 
Africa has recently been associated with encephalitis outbreaks in birds, humans and horses in South Africa, central Europe, 
Greece and Italy. To define the epidemiology and significance in South Africa, a 4 year prospective surveillance programme 
for neurological disease in horses were used to identified strains and define the molecular epidemiology from 2008-2011. 
Human cases of neurological disease were investigated in hospitals (2008-2009) and a serosurvey conducted in veterinarians 
across South Africa (2010).Methods: 428 specimens from horses with neurological disease were submitted by veterinarians 
from 2008-2011. Human specimens were collected from a public sector laboratory serving 3 hospitals in the Pretoria region. 
Serum was obtained from veterinarians attending equine and wildlife conferences. Acute specimens were tested by realtime 
RTPCR and sequencing and IgM ELISAs while veterinarians were screened by IgG ELISA. All positive serological tests 
were confirmed by neutralisation assays. 

Results:WNV was identified in 7.2-17% of horses with neurological disease each year with an estimated mortality rate of 
42%. Cases occurred in late summer and autumn across the country, most in the Highveld and Karoo. All strains except 2 
clustered with lineage 2 with a single lineage 1 strain identified in a pregnant mare and her foal in 2010. From 206 humans, 
hospitalized with neurological disease in Pretoria, 7 (3.3%), probable acute WNV infection were identified with symptoms 
ranging from meningo-encephalitis to flaccid paralysis. A seroprevelance of 21% was identified amongst 80 veterinarians 
and veterinary technicians from across the country. 

Conclusion: Lineage 2 WNV is an important previously overlooked cause of neurological disease in horses and humans in 
South Africa. Annual outbreaks occur in the rainy summer and autumn months across the country and regular exposure exist 
in humans with increased occupational or outdoor lifestyle risk.  
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Theileria buffeli/sergenti/orientalis is a group of closely related parasites of cattle and buffalo with a cosmopolitan 
distribution. Ticks of Haemaphysalis spp. act as vectors in Australia, Asia and Europe, but the vectors in Africa and the USA 
are still unknown. The classification of these benign parasites is still confusing and is complicated by their similar 
morphology, serology, vector transmission, geographical distribution, difficulties in obtaining pure isolates and incomplete 
life-cycles. It is still unclear if these organisms represent the same species or different species. Another closely related 
species, Theileria sinensis, was recently described in China and is regarded as a cause of bovine theileriosis in that country. 
The aims of this study were to characterize the 18S rRNA gene and complete Internal transcribed spacer ITS (ITS1-5.8S-
ITS2) region of the South African T. buffeli, determine the level of genetic variation between the novel T. buffeli-like 
genotypes and known T. buffeli-like genotypes, and to establish their phylogenetic positions based on their 18S rRNA gene 
and ITS sequences. Ribosomal DNA was amplified from DNA extracted from blood samples originating from buffalo in the 
Hluhluwe-iMfolozi Game Park (HIP) and the Addo Elephant Game Park (AEGP), cloned, and recombinants were sequenced. 
We identified T. buffeli from samples originating from buffalo from the two localities. Phylogenetic analyses of the 18S 
rRNA gene and the ITS regions of T. buffeli indicated the presence of 18S rRNA and ITS sequences which are similar to T. 
buffeli-like sequences from cattle and buffalo in China and India, and the 18S rRNA sequences which are similar to T. 
sinensis 18S rRNA sequences of cattle and yak in China. There was extensive sequence variation between the novel T. 
buffeli-like genotypes of the African buffalo and previously described T. buffeli and T. sinensis genotypes. The presence of 
organisms with T. buffeli-like and T. sinensis-like genotypes in the African buffalo is of significant importance to the cattle 
industry in South Africa as these animals might act as sources of infections to naïve cattle. Our study provides important 
information which will assist in the classification of the complex T. buffeli/T. sergenti/T. orientalis group of benign and 
mildly pathogenic species. 
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Genetic dissection of early susceptibility to Rift Valley fever. 
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Infections with the Rift Valley fever virus (RVFV) cause mild to severe diseases in animals and humans. Approximately 1 to 
5% of patients exhibit severe forms, characterized by hepatitis, hemorrhagic fever and meningoencephalitis. MBT/Pas mice 
(Mus m. musculus) are highly susceptible to RVFV and die within 4 days post-infection (dpi) whereas BALB/cByJ mice 
survive on average for 7 dpi, supporting host genetic factors as important determinants of RVFV susceptibility (do Valle et 
al., J Immunol., 2010). Linkage analysis with a MBT/Pas × BALB/cByJ intercross infected with the virulent RVFV ZH548 
strain found three QTLs associated with survival time. The loci were named Rvfs (Rift Valley fever susceptible locus)-1, -2 
and -3 on chromosome 2, 11 and 5, respectively. Rvfs2 explains 3.1% of the phenotypic variance. To test its contribution to 
susceptibility, Rvfs2 from MBT/Pas was introgressed into the BALB/cByJ background. C.MBT Rvfs2 congenic mice were 
challenged with RVFV. C.MBT Rvfs2 mice died significantly earlier than BALB/cByJ mice after infection, thus confirming 
that Rvfs2 confers susceptibility to RVFV infection. Rvfs2 chromosomal segment contains 361 genes. Comparison of exome 
sequences in parental strains revealed 505 nonsynonymous single nucleotide polymorphisms (SNPs) and 34 small insertions 
and deletions (indels) in 185 coding protein genes of MBT/Pas within Rvfs2. Macrophages are major target cells of RVFV 
(Gommet et al., PLoS Negl Trop Dis., 2011). Therefore, we carried out microarray analysis in virus- or mock-infected 
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peritoneal macrophages derived from C.MBT-Rvfs2 and BALB/cByJ mice. Gene expression profiling indicated a weaker 
immune response in C.MBT-Rvfs2-derived macrophages compared to BALB/cByJ-derived macrophages. Thirty-seven genes 
within the congenic interval were differently regulated by infection in the two strains. Combining these different approaches 
will allow us to prioritize candidate genes for Rvfs2. subcongenic strains are currently generated in parallel to further reduce 
the length of Rvfs2 critical interval.  
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Lineage 1 WNV strains induce distinct brain lesions 
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West Nile virus (WNV) is a neurotropic arthropod-borne flavivirus that is maintained in an enzootic cycle between 
mosquitoes and birds, but can also infect and cause febrile syndrome and encephalitis in humans and horses. Diverse 
pathogenic WNV strains circulate in Africa, the Middle East, Asia, the United States and Europe. Their genetic alignments 
allowed their classification into two major lineages, lineages 1 and 2. So far, little is know about their virulence and 
neuropathogenicity. To get insight into the neuropathogenicity of WNV, we compared the neuropathogenic properties of two 
lineage 1 WNV strains known to have caused many (417) or a few (less than 10) human cases, Israel 1998 (IS-98-ST1) and 
Kunjin 35911 respectively. Four-week old C57Bl6 mice were inoculated intraperitoneally with both strains and strain 
virulence was assessed, as well as brain viral load and lesions. Histological examination of brain tissues revealed that the 
Kunjin 35911 strain is able to induce alterations such as spongiosis, gliosis, meningitis, perivascular infiltrates and neuronal 
death in nearly all the brain structures studied. On the contrary, spongiosis was not observed in the brains of mice inoculated 
with the same lethal dose 50(LD50) of the IS-98-ST1 strain and meningitis, perivascular infiltrates and neuronal death were 
strongly reduced compared to the Kunjin strain. In addition, our results suggest that the molecular pathways involved in cell 
damage vary qualitatively and quantitatively between both strains according to the brain structure considered. In conclusion, 
although the Kunjin 35911 strain is less virulent than the IS-98-ST1 strain, it was found to induce more severe lesions in the 
brain, demonstrating that WNV genotype influences neuropathogenicity as well as virulence. Based on these results, the 
comparison of WNV strains might help to elucidate the mechanisms of WNV neurovirulence and neuropathogenicity and to 
promote the development of novel therapeutic targets.  
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Are mutations in the cytochrome b gene of Theileria annulata responsible 
for resistance to the theileriacidal drug, buparvaquone? 

Selin HACILARLIOGLU 1, Huseyin Bilgin BILGIC 1, Serkan BAKIRCI 1, William WEIR 2, Brian SHIELS 2, Andrew TAIT 2, A. 
Hakan UNLU 1, Tulin KARAGENC 1 1 Adnan Menderes University, Faculty of Veterinary Medicine, Department of Parasitology Isikli, 
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Buparvaquone is the only drug currently used to treat cases of tropical theileriosis, caused by Theileria annulata in the field. 
However, cases of treatment failure raise the possibility of a parasite resistance to buparvaquone within Turkey. The aim of 
the present study was to test if resistance to the drug could be associated with predicted amino acid alterations in the 
cytochrome b gene in T. annulata cell lines isolated from failure cases. Susceptibility to buparvaquone was examined by 
comparing the proliferative index of infected cells under titration of buparvaquone dose using the MTT assay. Cell lines 
identified as resistant or susceptible were then genotyped using satellite markers and the DNA sequence of the T. annulata 
cytochrome b gene determined. The results identified six nonsynonymous and six synonymous mutations. Two out of six 
nonsynonymous mutations were found to be located at putative drug binding regions of cytochrome b. These mutations result 
in amino acid substitutions from valine 135 to alanine or proline 253 to serine. Isolates possessing an identified mutation 
were cloned and tested with the MTT assay which indicated that the clones with either of the two mutations located in the 
binding regions are resistant to buparvaquone. To test for the frequency of these mutations in the field, an allele specific PCR 
was developed and demonstrated mutation V135A in 9 out of 157 T. annulata positive blood samples (5.7%) and 2 out of 
108 T. annulata macroschizont infected cell lines (1.9%), while the P253S mutation was detected in 9 out of 108 cell lines 
(8.3%). Animal experiments demonstrated that the mutations and resistance to buparvaquone are stable in parasites 
transmitted from cattle to ticks, as well as from ticks to cattle. Our data suggest that the two point mutations are candidates 
for generation of genetic resistance of T. annulata against buparvaquone.  
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Gene expression in pigs (Sus scrofa) infected with Anaplasma 
phagocytophilum 

Ruth C. Galindo1,4, Nieves Ayllón1, Katja Strašek Smrdel2, Mariana Boadella1, Beatriz Beltrán-Beck1, María Mazariegos3, Nerea 
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Anaplasma phagocytophilum infects a wide variety of hosts and causes granulocytic anaplasmosis in humans, horses and 
dogs and tick-borne fever in ruminants. Infection with A. phagocytophilum results in the modification of host gene expression 
and immune response. The objective of this research was to characterize gene expression in pigs (Sus scrofa) naturally and 
experimentally infected with A. phagocytophilum. For gene expression analysis in naturally infected pigs, microarray 
hybridization was used. Differential expression of immune response genes was analyzed by real-time RT-PCR in naturally 
and experimentally infected pigs. A. phagocytophilum infection affected cytoskeleton rearrangement and increased both 
innate and adaptive immune responses by upregulation of interleukin 1 receptor accessory protein-like 1 (IL1RAPL1), T-cell 
receptor alpha chain (TCR-alpha), hrombospondin 4 (TSP-4) and Gap junction protein alpha 1 (GJA1) genes. These results 
suggested that pigs are susceptible to A. phagocytophilum while be able to control infection, particularly through activation of 
innate immune responses, phagocytosis and autophagy. This fact may account for the low infection prevalence detected in 
pigs and thus their low or lack of impact as a reservoir host for this pathogen. These results advanced our understanding of 
the molecular mechanisms at the host-pathogen interface and suggested a role for newly reported genes in the protection of 
pigs against A. phagocytophilum.  
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Complete Genome Sequences And Phylogenetic Analysis Of African West Nile Viruses 

Harun Albayrak*& And Alan D. T. Barrett* 
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University Of Texas Medical Branch, Galveston, Texas 77555-0609, Usa* And Department Of Virology, Faculty Of Veterinary 
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West Nile virus (WNV) is a member of the genus Flavivirus within the family Flaviviridae and was first isolated from a 
febrile human in the West Nile district of Uganda in 1937. Serological studies have grouped WNV within the Japanese 
encephalitis (JE) virus complex (Calisher et al., 1989), which includes Japanese encephalitis virus (JEV), St. Louis 
encephalitis virus (SLEV), Murray Valley encephalitis virus (MVEV), Cacipacore virus (CPCV), Koutango virus (KOUV), 
Alfuy virus (ALFV), Usutu virus (USUV), and Yaounde virus (YAOV). Flaviviruses have an 11 kb single-stranded, 
positive-sense RNA genome, encoding a single polyprotein, which is co- and post-translationally cleaved by host and virus 
encoded proteases into three structral proteins, capsid (C), premembrane/membrane (prM/M) and envelope (E) and seven 
non-structural proteins, NS1, NS2A, NS2B, NS3, NS4A, NS4B, and NS5. The complete nucleotide sequences of three 
WNV strains were determined (SA58b, MAD88, and CON58) and were 11065, 11051, and 11050 nucleotides, respectively. 
The differences in length are due to variability in the 3’ untranslated regions (UTR), which were 663, 649, and 648 
nucleotides for SA58b, MAD88, and CON58, respectively.The open reading frame (ORF) start codon were at nucleotide 
position 97, and encoded 3434 amino acids for African isolates (SA58b, MAD88, and CON58). The phylogenetic 
analysisshowed that the three African isolates (SA58b, MAD88, and CON58) belonged to lineage II. It is noted that MAD78 
is the most divergent lineage II isolate sequenced to date, and SA58b and CYP68 were the next to diverge. Surprisingly, 
SA58b and SA58a were isolated from the same country in the same year, yet these isolates diverged some time ago, and 
have 9.5% nucleotide divergence. 

The genomic sequences of the three lineage II isolates determined in this study were compared to 11 genome sequences of 
old world WNV isolates in lineage II that had been determined previously (four of these are from South Africa, the others 
are from Russia, Uganda, Cyprus, Madagascar, Senegal, Central African Republic, and Hungary). The genome sequences of 
SA58b, MAD88, and CON58 had nucleotide and amino acid identities with other lineage II strains of 82.6-90.5% and 96.2-
98.3%, 82.5-94.3% and 96.6-98.9%, 83.0-98.0% and 96.8-99.5, respectively. The SA58b isolate exhibited 89.9-90.5% 
nucleotide identity and 97.9-98.2% amino acid identity to the other South African isolates (SA89, SA01, SA00, and SA58a), 
including 9.5% nucleotide divergence from SA58a, which was isolated in the same year. The MAD88 isolate exhibited 
82.5% nucleotide identity and 96.6% amino acid identity to the other Madagascar isolate (MAD78). Comparison of the 
genomic sequences of all 14 lineage II strains revealed that only CON58 and MAD78 have the E-S156P substitution that 
abolished the E protein glycosylation motif. Phylogenetic analysis of lineage II strains revealed relatively little genetic 
divergence compared to lineage I viruses.Interestingly, the CON58 isolate exhibited the highest amino acid identity (99.5%) 
to the HUN04 isolate, the single European representative of lineage II.  
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Misdiagnosis between Rift Valley Fever Virus (RVFV) and Peste des Petits Ruminants 
Virus (PPRV) by using only PCR 

Harun Albayrak* And Emre Ozan** 

Department Of Virology, Faculty Of Veterinary Medicine, Ondokuz Mayis University, Samsun, 55139, Turkey*, Veterinary Control 
Institute, Samsun, 55200, Turkey** 

 
Rift Valley Fever virus (RVFV) belongs to the family Bunyaviridae, genus Phlebovirus, and was first isolated in1930 during 
an investigation of a large epizootic in Kenya. RVFV is a zoonosis and primarily transmitted by mosquitoes and causes a 
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potentially severe disease among both humans and animals. RVFV affects ruminants and is characterized by high rates of 
abortion and death in young animals. Economic consequences of this disease can be devastating. RVFV has been detected 
across Africa, from Senegal to Madagascar and from Egypt to South Africa. In 2000, RVFV has been reached the Arabian 
Peninsula. Peste des petits ruminants (PPR) disease is a severe fast spreading disease of mainly domestic small ruminants 
caused by PPR virus (PPRV) that belongs to morbillivirus genus of Paramyxoviridae family. The disease is characterized by 
sudden onset of depression, fever, discharges from the eyes and nostrils, sores in the mouth, disturbed breathing and cough, 
foul smelling diarrhoea and death The disease is considered as one of the major threats to small ruminant production in its 
endemic regions. Until the mid-1980s, PPR was regarded as a disease of West African countries. From that period onwards, 
the known distribution of PPR has progressed towards the Middle East, Iran, the Indian sub-continent, Turkey and, recently 
some countries in Central Asia.In this study, aborted foetuses (cattle, sheep and goat) in either coastal or inland Blacksea 
region of Turkey were surveyed for the presence of nucleic acid from rift valley fever virus (RVFV) by reverse transcriptase 
polymerase chain reaction assay (RT-PCR). These primers (RVFV1 and RVFV2) were selected from published sequence of 
small (S) RNA genome segment, which codes for nucleoproteins and non structural proteins of RVFV and used for the 
synthesis of PCR amplification product. This region also is the most conserved nucleotide sequences from among cognates 
of RVFV strains. Positive PCR result, indicated by amplification of a 240-bp genome fragment was detected in one aborted 
foetus out of 92. According to sequence results, that this PCR amplicon belongs to PPRV RNA fragment (L gene) was 
proved. This result indicate that to obtain reliable results have to check PCR amplicons with sequence. Especially in Africa 
where both infection (RVFV and PPRV) are widespread, suspected PCR results must be confirmed by sequences. 
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Risk factors and seroprevalence of flaviviruses among Djibouti city residents 
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"Background: Arboviruses constitute a highly significant proportion of emerging and re-emerging pathogens of great public 
health importance in Eastern Mediterranean regions. 

Method: A cross-sectional seroepidemiological study was conducted among Djibouti city residents. A total of 1000 subjects 
from 327 households were sampled from 10th November 2010 to 16th February 2011 and tested for IgG antibodies against 
Yellow Fever, Dengue, Tick Borne Encephalitis and West Nile flaviviruses using specific indirect Elisa assays. 

Principal findings: The global prevalence of antibodies to flaviviruses was 5.7% (51).As expected dengue virus [51% (26)] 
was prominent; of interest was the unexpected detection of antibodies to Tick bone encephalitis virus [25.5%(13)] 
presumably associated with previous contact with a virus antigenically related to TBE which remains to be identified and 
may be related to Alkhurma virus. Antibodies to West Nile [17.7% (9)] and Yellow fever viruses [5.9% (3)] were detected 
at lower rates. Distribution of cases provided no evidence for significant cross-reactivity between the different assays. Of 
seropositive subjects: keeping animals (OR=1.4[1.3-5.4]), belonging to middle SES class (OR=1.7[0.1-1.0]) and residing in 
the city arrondissement 1 (OR=1.6[1.2-6.9]) and 3 (OR=1.6[1.6-11.4]) were important predictors of seropositivity (P 
value<0.05). 

Conclusion: Aedes-, Culex- and tick-borne flaviviruses circulate in the Djibouti urban population. Flaviviruses remain a 
potential danger for future outbreaks during Djibouti winters (high vector populations). Therefore, an indoor vector control 
strategy should constitute a strong objective for public health authorities. 

Keyword: Flaviviruses, arboviruses, in-house Elisa, risk factors, seroprevelance, Djibouti nested cross-sectional cohort 
study." 
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Utility Of A New Real-Time Rt-Pcr Assay For The Detection Of Crimean-Congo 
Haemorrhagic Fever Virus In Pakistan 

B. Atkinson, A. Samreen, T. Moatter, Z. Hasan. J. Chamberlain, C.H. Logue, N. Cook, C. Bruce, S. D. Dowall And R. Hewson 

 
Introduction: Crimean-Congo Haemorrhagic Fever virus (CCHV) is a segmented, negative stranded, RNA virus classified 
within the genus Nairovirus of the family Bunyaviridae. Importantly, it is serious human pathogen categorised at ACDP 
Containment Level 4 (CL4) mandating the use of maximum containment laboratory facilities such as those at the HPA 
Porton Down, for work with infectious materials. The virus is maintained in nature in a zoonotic cycle involving a variety of 
non-human vertebrate species, with animal-to-animal transmission mediated by ticks. Both vertebrate hosts and tick vectors 
act as reservoirs of viral infection. Transmission to humans commonly occurs by bite from an infected tick. In addition to 
zoonotic transmission, CCHF virus can also be spread from person to person. Case fatality rates ranging from 10–50% are 
common; however person to person transmission, especially in hospital settings, often result in higher mortality. CCHF is 
endemic in Pakistan and sporadic outbreaks of disease associated with its propensity to cause nosocomial infections are well 
known. A rapid diagnosis makes useful contributions to hospital and patient management and is especially pertinent during 
simultaneous outbreaks of dengue fever which may also present with haemorrhagic symptoms. 

Methods & Results: We have developed a novel and sensitive real time RT-PCR assay for the detection of CCHF virus and 
transitioned this to colleagues in Karachi. Utilisation of this assay has led to early identification of several human cases of 
CCHF in Pakistan, with genomic analysis of these isolates showing substantial homology to Pakistani, Afghan and Iranian 
strains of CCHF. 

Conclusions: In Karachi, Pakistan, rapid diagnosis of patients with CCHF enables prompt admission to isolation units and 
efficient patient management with appropriate barrier nursing techniques. The assay makes broad contributions to 
differential diagnosis and supports the management of haemorrhagic fever at the Aga Khan University Hospital, Karachi. 
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The Tick Cell Biobank – The First Three Years 
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Established with Wellcome Trust biomedical resource funding in 2009, the Tick Cell Biobank now houses almost all the 
continuous tick cell lines available worldwide. These number over 50 lines derived from the ixodid genera Amblyomma, 
Dermacentor, Hyalomma, Ixodes and Rhipicephalus, including the sub-species Boophilus, and the argasid genera Carios 
and Ornithodoros. Most of the tick species of veterinary and medical importance worldwide are represented in the 
collection. 

Tick cell lines have been distributed to 31 recipient laboratories in 21 countries in Europe, Asia, Africa, North and South 
America. Here they are being used in diverse areas of research including isolation of arboviruses and bacterial pathogens, 
functional genomics of ticks and pathogens, tick innate immunity and tick cell transfection. Thirty-five scientists have been 
trained in techniques for establishment and/or maintenance of tick cell lines. 

In-house characterisation studies have revealed that several of the Amblyomma and Dermacentor spp. lines harbour 
previously unsuspected, apparently endosymbiotic bacteria of the genera Rickettsia and Francisella, and that many of the 
cell lines, both ixodid and argasid, play host to apparently endogenous viruses. Electron microscopy has revealed that some 
of these morphologically resemble reoviruses; PCR analysis indicates the presence in some cell lines of unidentified 
bunyaviruses and/or orbiviruses. 

The Tick Cell Biobank is now in the process of moving to a permanent home at the Institute for Animal Health at Pirbright, 
where we will continue to supply the international tick and tick-borne disease research community with tick cell lines, 
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training and ongoing support. We will continue to welcome, and actively seek, collaboration with scientists worldwide in 
this important and expanding area of research. 
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Molecular Detection Of Theileria/Babesia And Anaplasma/Ehrlichia Species In Small 
Ruminants In Turkey 
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Ticks and tick borne diseases caused by Theileria/Babesia and Anaplasma/Ehrlichia are of common occurrence over much 
of the world. Many of these diseases hamper livestock production, but also are a public health concern. Theileriosis and 
babesiosis are very common in Turkey in both cattle and sheep. However, there are only a few studies on anaplasmozis and 
ehrlichiosis especially in small ruminants. The aim of the present study was to determine the geographical distribution of 
Theileria/Babesia and Anaplasma/Ehrlichia spp. in small ruminants. For this purpose, a total of 1255 blood samples were 
collected over a year (between 2011-2012) from small ruminants in 13 different provinces of Turkey. All samples were 
screened for the presence of Theileria/Babesia and Anaplasma/Ehrlichia species using genus and species-specific (Theileria 
ovis, T. lestoquardi, Babesia ovis, Anaplasma ovis) PCR assays. 909 out of 1255 samples were positive for one or more 
parasites. Of all the samples, 673 (53,6%) were positive for Theileria/Babesia genus and 425 (33,9%) were positive for 
Anaplasma/Ehrlichia. Among the samples examined, 590 (47%), 44 (3,5%) and 417 (33,2%) were found to be infected with 
Theileria ovis, with Babesia ovis and Anaplasma ovis, respectively. No T. lestoquardi was detected any of the samples. 
Mixed infections with T. ovis and A. ovis were also detected in 245 (19,5%) samples. These results indicate that 
Theileria/Babesia and Anaplasma/Ehrlichia is a common occurrence in the sheep population at least in areas examined in 
the present study. 
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Toscana Virus Inhibits the Type I-IFN Response in Cell Cultures. 

Nadege M. Brisbarre, Sebastien Plumet, Philippe De Micco, Isabelle Leparc-Goffart, Sebastien F. Emonet 

 
Toscana virus (TOSV) is an emerging pathogen in the Mediterranean basin where it causes during summer aseptic 
meningitis and meningoencephalitis in humans. Despite its medical significance, many aspects of TOSV/host relationships 
remain unknown. Here, we demonstrate that if TOSV growth is sensitive to the cellular response induced by beta interferon 
(IFN-β), the virus is capable of inhibiting its production in HeLa and 293T cells, even when triggered by Sendaï virus, a 
strong IFN-β inducer. 
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Identification of Immunodominant Epitopes on the RVFV Nucleoprotein defined by 
Monoclonal Antibodies 
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The RVFV nucleocapsid (N) protein is one of the most abundant components of the viral particle and is highly 
immunogenic, producing elevated titers of anti-N antibodies in the infected host. In the context of an infection the role of 
these antibodies remains largely unknown. In this work, using polyclonal and monoclonal antibodies (mAbs), we were 
aimed to map immunodominant epitopes on the N protein. Expression of truncated forms of a recombinant RVFV 
nucleoprotein allowed mapping an immunodominant region in the first amino terminal third of the N polypeptide. The 
location of the epitope(s) involved in antibody binding was more precisely determined using both a phage display library 
approach and through the use of immobilized peptide arrays. Two domains in a region comprised between amino acids 60 to 
90 were identified. Several N protein mutants were generated either by deletion of each or both domains as well as by 
substitution of specific amino acid residues. Anti-RVFV sera and mAbs anti-N showed differential reactivity against these 
mutants, allowing the fine mapping of critical residues influencing the immunogenicity of the protein. The immune 
relevance of some of the identified epitopes in terms of induced humoral responses was also investigated upon 
immunization of mice. 
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The role and the activities of the European Food Safety Authority (EFSA) on vector 
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The European Food Safety Authority (EFSA) is in charge of risk assessment regarding food and feed safety in the European 
Union (EU). EFSA provides independent scientific advice and clear communication on existing and emerging risks. The 
role of EFSA in ensuring consumer protection in the EU has evolved to encompass many different areas of food safety, 
including nutrition, environmental risk assessment, risk/benefit assessment and animal welfare assessment.  
Since 2009 EFSA provides independent scientific advice and scientific assistance on human health and animal health-related 
aspects of vector-borne zoonotic diseases, mainly through the Panel on Animal Health and Welfare, while the Biological 
Monitoring Unit is in charge of data collection and analysis on vector borne diseases in animals in EU.  
EFSA’s work on vector-borne zoonotic diseases has among others included an overview of the geographic distribution of 
ticks and tick-borne pathogens in Europe and the Mediterranean basin, and a specific assessment on the role of ticks as 
vectors of Crimean-Congo haemorrhagic fever virus. 
Based on data collected by the EU Member States, EFSA produces in cooperation with ECDC annual European Union 
Summary Reports on vector-borne zoonoses in animals and food-borne outbreaks caused by these micro-organisms. 
EFSA is also in charge of identifying emerging risks in the field of food and feed safety. The Emerging Risks Unit 
(EMRISK) is responsible for establishing procedures to monitor, collect and analyse information and data in order to 
identify emerging risks.  
The emerging risk identification and sharing of information is promoted by the Emerging Risks Exchange Network (EREN) 
and the Stakeholder Consultative Group on Emerging Risks (StaCG-ER). 
All the EFSA’s activities are guided by a set of core values: excellence in science, independence, openness and 
transparency, and responsiveness and are performer in strict cooperation with Member states. 
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The epidemiology of zoonoses due to arboviruses is characterised by multiple ecological factors and, therefore, integrated 
and comprehensive surveillance systems are needed for early detecting the infection and activating consequent control 
actions. According to the Terrestrial Animal Health Code of the World Organisation for Animal Health (OIE) the Veterinary 
Authorities of Member States shall notify to OIE, within 24 hours, any evidence of changes in the epidemiology of a listed 
disease, in particular if there is a zoonotic impact, details concerning control measures applied and procedures and 
diagnostic tests (Art. 1.1.3., TAHC 2011, OIE). Similarly, in the European Union (EU) the Directive 82/894/EEC and 
following amendments states the obligation for a prompt notification of the occurrence of emerging infections to the 
European Commission services. In Italy a computerize system for outbreak notification and health emergencies management 
(SIMAN) is in place since 2008. The SIMAN is compatible respectively with EU (Animal Diseases Notification System – 
ADNS) and OIE (World Animal Health Information System – WAHIS) systems, and it is able to transfer automatically data 
towards UE and OIE. In particular, SIMAN was used to collect data on the results of surveillance activities carried out on 
equines, resident bird species, vectors and wild migratory birds during the large West Nile Disease (WND) epidemic 
occurred in the northern-eastern of Italy. To date, SIMAN represents the sole national database gathering all veterinary 
information on West Nile virus circulation in Italy. The existence of this integrated information system, which is able to 
timely collect, validate analyse and disseminate the information on West Nile infection in vectors and several hosts, permits 
to have a updated and comprehensive picture of the risks for the public health, promptly activating all necessary preventive 
measures to protect the human population from the disease. 
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Checking a Million of Mosquitoes for Arbovirus Survey 

Calzolari Mattia, Bonilauri Paolo, Defilippo Francesco, Bellini Romeo, Caimi Marco, Cordioli Paolo, Fabbi Massimo, Natalini Silvano, 
Angelini Paola, Dottori Michele. 
 
Since 2007 field sampled mosquitoes were analyzed in laboratories involved in Arboviruses (Arthropod-borne viruses) 
surveillance programs, particularly focused on West Nile virus (WNV), in the Emilia-Romagna region and in the Arbovirus 
surveillance in the “Parco Lombardo della Valle del Ticino” (Lombardy region).Mosquitoes were collected with attractive 
traps (carbon dioxide baited), identified and pooled according to species, place and date of sampling (with a maximum of 
200 specimens per pool), pools were ground and aliquot of the samples were submitted to species specific or genus specific 
PCRs, the remaining part was stored for the viral isolation.In the period 2007-2011 more than a million mosquitoes were 
collected in Emilia-Romagna (947,922 mosquitoes) and Lombardy (76,477 mosquitoes) and tested. The WNV was detected 
in 31 pools and Usutu Virus (USUV) in 232 pools by specific PCRs; three different mosquito-only Flavivirus, without 
known health importance, were detected by a Flavivirus genus PCR. Two sequences related to mosquito-borne Flavivirus, 
but not referring to known viruses, were also detected. Furthermore, Tahyna virus (9 pools) and Batai virus (3 pools) were 
detected in the investigated areas by a Orthobunyavirus genus PCR.The results demonstrated the capacity of the surveillance 
systems to early  detect WNV in mosquitoes, before the appearance of human cases. In the season 2010 WNV was found in 
3 mosquito pools, although no human cases were reported, thus confirming the good level of sensitivity of the system. 
Furthermore, analysis of sequences obtained provided epidemiological information on viruses in the area investigated by 
providing strong evidence of WNV and USUV overwintering and analysis of meteorological condition in sampling sites 
highlighted an association between drought conditions and USUV circulation.The output produced by the entomological 
surveillance demonstrated its usefulness and reliability in terms of understanding the virus ecology, risk assessment and 
planning public health policies. 
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Molecular Identification of Babesia and Theileria Species Infecting Small Ruminants in 
Portugal 

Joana Campos, Abel Oliva 

 
Piroplasmosis affecting small ruminants in Portugal is poorly characterized. Towards the identification of this disease 
incidence in Portugal blood sampling was performed in sheep randomly selected from flocks located in different districts 
across de country, considered to be representative of different environmental conditions. After genomic DNA extraction, 
detection of Babesia and Theileria spp. was performed following a PCR-based approach targeting the hypervariable V4 
region of the 18S small subunit ribosomal RNA (18S ssrRNA) gene with different sets of primers previously described in 
the literature. Experimental design took advantage of the existence of homologous and variable regions within the 18S 
rRNA gene, making use of primers that target conserved nucleotide sequences between all members of the genus Babesia 
and Theileria and exploiting species-specific variation as a means of differentiation. Genomic DNA of Babesia ovis purified 
from parasite´s in vitro culture was used as positive control for the genus and specie-specific PCRs. In a subsequent step, 
PCR amplicons randomly chosen were submitted for direct sequencing to confirm and validate positive PCR results and 
further phylogenetic analysis was performed by comparison with previously reported sequences available from GenBank 
and using appropriate computer software packages. We report the detection of Babesia and Theileria species in naturally 
infected sheep in Portugal using molecular identification techniques. Preliminary results shown a relatively high prevalence 
of subclinical infections caused by Theileria ovis in some areas of Portugal. Since studies of ovine piroplasmosis in Portugal 
are practically nonexistent, results obtained highlight the importance of developing and applying sensitive and specific 
techniques that clearly identify parasites and detect asymptomatic carriers. Such investigations are essential, not only, to 
evaluate disease incidence in the country but also to evidence the need of establishing adequate control measures. 

Key Words: Babesia sp.; Theileria sp.; small ruminants; Portugal; PCR 
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Dengue Fever in Travellers from Endemic Countries: The 2009-2011 Experience at The 
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Background: Vector-borne diseases represent an emerging threat for developed countries. Dengue virus infection is a 
leading cause of fever in returning travellers, and accounts for 100 million cases per year (mortality: 25 thousands 
fatalities/year). A retrospective study was conducted for Dengue cases presented to the National Institute for Infectious 
Diseases “Lazzaro Spallanzani” of Rome between 2009 and 2011. Design: We analyzed retrospectively the 
clinical/laboratory data from 39 travellers who presented at our hospital with a history of international travel and a travel-
associated complaint as judged by the treating physician, for whom a laboratory diagnosis of Dengue infection was 
achieved. Results: Seven patients had alert signs like ipertransaminasemia; two patients had severe illness, of which one was 
due to a secondary infection. The mean age was 42.7 years, 25 were males. All cases were imported from foreign countries 
(21 from South-Eastern Asia, 9 from South America and 8 from Africa). Travel history included tourism (58.6%), work 
(27.6%) and visit to relatives (13.8%). Non Italian nationality was recorded in 9 patients (5 Asiatic, 3 African, 1 South 
American). The most common symptoms were fever (100% of cases), arthromyalgia (75.8%), rash (48.3%), and nausea 
(27.6%). Infection was confirmed by the detection of viral genome with RT-PCR in 20 cases, and in 19 cases by anti-
Dengue seroconversion and/or IgM. Among the 20 PCR-positive cases, 7 were Dengue 1, 5 Dengue 2, 6 Dengue 3, and 2 
Dengue 4. Conclusions: No autochthonous Dengue infection has been documented in Italy so far, but the widespread 
presence of mosquito vector(s) highlight enhanced risk for the start establishment of endemic circulation. Appropriate 



Abstracts – Poster presentations 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 

diagnostic capability and increased awareness among general practitioners are crucial. 
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Development of a Real-Time PCR Assay for Detection and Quantification of Anaplasma 
ovis Infection 
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Anaplasma ovis is a tick-borne intraerythrocytic rickettsial pathogen of small ruminants. Real time PCR, possesses merits of 
rapidity, accuracy, reliability, automation and easy to standardization, has not been applied for detection of A. ovis. In this 
study, we developed a real-time PCR assay on the basis of gltA gene using the TaqMan method for detection and 
quantification of A. ovis infection. The assay was able to identify 10 copies of the standard plasmid containing gltA gene of 
A. ovis. There were no cross-reactions with the DNA of the closely related organisms including A. marginale, A. bovis, A. 
phagocytophilum, Borrelia burgdorferi, Chlamydia psittaci, Mycoplasma mycoides, Theileria luwenshuni, Babesia Sp. 
Comparison of the real time PCR and conventional PCR in detection of 276 field blood specimens from goats showed that 
the real time PCR was more sensitive than the conventional PCR. The real time PCR has the potential as a rapid 
confirmatory method for detection of A. ovis in the disease endemic regions by the regional reference laboratory. 
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Endothelial Cells are an Elective Target for Toscana Virus 
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Toscana Virus (TOSV) has been associated with acute neurological diseases, such as meningitis, meningoencephalitis and 
encephalitis in the Mediterranean countries (principally Italy, Spain, France) during the summer months. Most of the 
attention is focused on the identification of factors involved in the progression of the disease. An intriguing aspect is the 
understanding of the mechanisms involved in virus spreading to the central nervous system (CNS). It has been postulated 
that arboviruses invade CNS across the blood-brain barrier either by passive diffusion or by replication in microvascular 
endothelial cells. This study aims at analysing which cell types could be infected by TOSV after the virus has entered into 
the host. For this purpose, we infected mice by subcutaneous injection of TOSV and monitored the presence of intracellular 
virus by immunohistochemical analysis of the skin. Results showed that endothelial cells are in vivo targets for TOSV. In 
vitro studies were performed to confirm in vivo results. Therefore, human endothelial cells (Huvec) were infected and were 
able to produce virus after four days, without causing an evident cytophatic effect; however, a modification of the 
membrane structure was shown. In particular, V-cadherin, a major determinant of permeability of the endothelium, 
responsible for the integrity of intercellular junctions, appeared to be affected by virus infection in immunocytochemical 
analysis of TOSV infected endothelial cells. This feature could be an important factor to understand how the virus may gain 
the entry into the CNS via the blood-brain-barrier. 
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Evaluation of the Protein Akirin Toward A Protective Antigen against Malaria 

Da Costa, M.;Moreno-Cid, J.A.; Custodio, A.; Silveira, H.; Domingos, A.; De La Fuente, J. 

 
Diseases caused by vector-borne pathogens greatly impact human and animal health, accounting for over 20% of all 
emerging infectious diseases in tropical and subtropical area. Malaria is considered one of the most important disease 
trasnmited by mosquito which has a greatly impact in underdeveloped countries and his eradication and others important 
vector-borne pathogens needs a high efficacy and cost-effective control programs. Akirins constitute a recently renamed 
group of evolutionarily conserved proteins in insects and vertebrates. Subolesin, the ortholog of akirin in ticks, was 
discovered as a tick protective antigen in Ixodes scapularis. Recent studies were showed a reduction in the survival and/or 
fertility of these vectors when they fed in vitro and in vivo in hosts immunized with the antigens Akirin/Subolesin. These 
experiments were the first step toward the development of a multi-target arthropod vaccine. 

Our main goal will be evaluate the protein akirin as a protective antigen against malaria. Our work has two different 
approaches, (1) analyzing the role of the gene akirin in Plasmodium spp. infection and effect on fertility in An.gambiae 
females, and (2) the effects of the protein akirin over the vector. 

As first approach we used the RNAi technique to knockdown the gene akirin, thus three-day-old female mosquitoes 
An.gambiae were injected with dsRNA. Four days post-injection we collected 30 females to calculate the silencing percent 
with Real Time RT-PCR, and the remaining mosquitoes were feed on P. berghei infected mice. Eight days post-infection 
the mosquitoes were dissected to measure the infection rate/intensity and the number of eggs per mosquito were counted as 
well. In the second approach we immunized mice with antigen akirin, and then the serum was collected to feed three-day-
old female mosquitoes in vitro. The oviposition was counted all days until day eight post-infection, then at the final of the 
experiment mosquitoes were dissected to measure infection rate/intensity. 

As a preliminary result, we got a 20 % of silencing in the midguts and 50 % in the rest of the body. Our preliminary results 
showed mosquitoes become more susceptible to the infection and the fertility is significantly reduced as well. We will 
perform more experiment to confirm these results. Herein we demonstrated that gene akirin has an important role in the 
immunity system on Plasmodium infection and infestation control. 
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Comparison of Real-Time PCR to Elisa for the Detection of Human Cytomegalovirus 
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Background: This study was carried out to detect human cytomegalovirus (HCMV) IgG and IgM antibodies using an 
Enzyme-linked immunosorbent assay (ELISA) in renal transplant patients in Khartoum state, Sudan and to improve the 
diagnosis of HCMV through the introduction of Real-time Polymerase Chain Reaction (PCR) testing. A total of 98 plasma 
samples were collected randomly from renal transplant patients at Ibin Sina Hospital and Salma Centre for Transplantation 
and Haemodialysis during the period from August to September 2006. 

Results: Among the 98 renal transplant patients, 65 were males and 33 females. The results revealed that HCMV IgG was 
present in all patients' plasma 98/98 (100%), while only 6/98 (6.1%) had IgM antibodies in their plasma. HCMV DNA viral 
loads were detected in 32 patients 32/98 (32.7%) using Real-time PCR. Conclusions The HCMV IgG results indicate a high 
prevalence of past HCMV infection in all  tested groups, while the finding of IgM may reflect a recent infection or  
reactivation. HCMV detection by real-time PCR in the present study indicated a high prevalence among renal transplant 
patients in Khartoum. In conclusion, the prevalence of HCMV in Khartoum State was documented through detection of 
HCMV-specific antibodies. Further study using various diagnostic methods should be considered to determine the 
prevalence of HCMV disease at the national level. 

Keywords : HCMV, Renal Transplant, ELISA , Real-time PCR and Sudan 
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Compared Acquisition of Resistance in Domestic Dogs to Rhipicephalus sanguineus 
(Acari: Ixodidae), Strains Brazil And Argentina, after Successive Infestations. 

Patricia Martinez Évora, Gervásio Henrique Bechara 

 
Results in Brazil, unlike other laboratories in the U.S.A and Japan, demonstrated that domestic dogs do not develop apparent 
resistance to Rhipicephalus sanguineus ticks after repeated infestations or challenge infestation after immunization with tick 
extract. Moreover, R. sanguineus populations from Brazil and Argentina have biological, morphological and genetic 
differences, being the first phylogenetically closer to R. turanicus from Africa and the second more related to European R. 
sanguineus. This could explain, at least in part, the differences reported above in the development of resistance in dogs to 
this tick species. The aim now was to investigate, in a comparative way, possible acquisition of resistance in domestic dogs 
after three successive infestations with adult R. sanguineus, strains Jaboticabal, Brazil and Rafaela, Argentina. For this, 
“naive” domestic dogs of the breed Dachshund, males and females, aged three months to one year were used. The hosts (n = 
10) were divided into two groups with five animals each, infested thrice with R. sanguineus: G1- Jaboticabal strain; G2- 
Rafaela strain. It was evaluated: biological parameters of ticks in each infestation; histopathology of their fixation sites in 
different times (24, 48, 72 and 144 hours) post-tick attachment (PTA) in the 1st and 3rd infestation, including inflammatory 
cell counting; and titration of dog sera antibodies by ELISA. Biological parameters´ results indicated that dogs do not 
acquire immunity to either R. sanguineus strains. Biopsies of the ticks´ attachment sites in the 1st and 3rd infestations 
revealed, in both groups, predominantly mononuclear inflammatory cells infiltrate 24 hours PTA and predominantly 
neutrophylic, in all infestations, 48, 72 and 144 hours PTA. ELISA revealed low serum antibodies titers in successive 
infestations in both strains. It can be concluded that there is no significant difference between the acquisition of resistance in 
domestic dogs to R. sanguineus ticks, strains Jaboticabal and Rafaela. 
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The brown dog tick, Rhipicephalus sanguineus, has a worldwide distribution and is the main or only vector of canine 
ehrlichiosis, babesiosis and hepatozoonosis. In addition it has been implicated in transmission of the zoonotic pathogens 
Rickettsia conorii, R. rickettsii and Coxiella burnetii. Although a continuous cell line, RSE8, was established from 
embryonic R. sanguineus over 30 years ago by Kurtti and Munderloh, it has hitherto been rarely used in research into tick-
borne pathogens. As a prelude to studies on co-infection of tick cells with rickettsial and viral pathogens, we have examined 
the kinetics of infection and growth in RSE8 cells of three intracellular tick-borne bacteria and one arbovirus. Here we 
present the results of attempts to propagate Ehrlichia canis, Ehrlichia ruminantium and Anaplasma phagocytophilum in 
RSE8 cells. Furthermore, using the mosquito-borne alphavirus Semliki Forest virus (SFV) as a model system, we have 
determined kinetics of virus replication in RSE8 cells using SFV constructs expressing reporter genes encoding Renilla 
luciferase and enhanced green fluorescent protein. 
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Evidence of N-Glycosylation and its Importance in the Protozoan Parasite Babesia bovis
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Babesia bovis is a tick-transmitted apicomplexan parasite that causes significant economic losses to livestock of tropical and 
subtropical regions worldwide. N-glycosylation, a post-translational modification, in which glycosyl residues are attached 
by N glycosydic bonds to the protein core in an  Asn-X-Ser/Thr motif, is ubiquitous in most eukaryotic cells. It has been 
reported that some apicomplexan protozoans encode a substantially reduced set of N-glycan-synthesizing Alg (Asn-linked 
glycans) enzymes. Thus, Theileria parasites produce no N-glycans, and Plasmodium makes a severely truncated N-glycan, 
composed of one or two GlcNAc residues. BLAST searches in the B. bovis genome verified the presence of the genes 
encoding for Alg7, Alg13, and Alg14, which are involved in the initial steps of N-glycosylation, and for STT-3, which is 
responsible for the attachment of the glycan to a nascent qualified protein. The identified set of genes suggests that the N-
glycan chain structure contains 2 GlcNAc residues in B. bovis. Supporting the in silico predicted model, biotin-labeled 
Griffonia simplicifolia II lectin (GLSII), which specifically binds to non-reduced terminal GlcNAc residues, was deposited 
on the surface of B. bovis parasites, as determined by incubation with streptavidin-FITC, followed by microscopical 
detection of fluorescence. To determine the importance of N-glycosylation in erythrocyte invasion and parasite growth, B. 
bovis cultures were exposed for 72 h to different concentrations of tunicamycin, a specific N-glycosylation inhibitor, and 
parasitemia was determined in Giemsa-stained smears. Significant growth inhibitions of 40, 41 and 71% were observed at 
tunicamycin concentrations of 1, 3 and 10 uM, respectively. In summary, our work supports the view that N-glycosylation is 
present in B. bovis merozoites and is biologically important for this parasite.  

Supported by the European Commission (PIROVAC, INCO 245145), and INTA (AEGR 232152). 
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The llama (Lama glama), a domestic South American camelid (SAC), is the main livestock species bred in the Andean 
regions of Northern Argentina and Chile. In addition to their relevance for fine wool supply, their meat constitutes an 
important source of animal protein for rural Andean communities, and a product of growing interest for local and 
international gourmet cuisine. One major limitation for the production and commercialization of llama meat is the frequent 
finding of abundant macroscopic cysts in skeletal muscle, which, based on morphological characteristics, have been 
described as Sarcocystis aucheniae. Previous to the study at hand, molecular identification of S. aucheniae was solely 
carried out using a single isolate from an alpaca, a related SAC, in Australia and is lacking for alpacas and llamas from the 
South American region. In order to verify the identity of this parasite species, we here amplified and sequenced the 
hypervariable region of the 18S rRNA gene from genomic DNA isolated from five different cyst samples originating from 
four llamas. Phylogenetic tree analysis showed that all analyzed sequences grouped together with the Australian S. 
aucheniae isolate in a single clade verifying the identity of this species. Based on the analyzed 18S hypervariable sequence 
region, a semi-nested PCR test was developed able to specifically detect with high sensitivity S. aucheniae DNA in blood of 
infected llamas. Furthermore, a panel of llama sera from a arcocystiosis-endemic region of Argentina allowed the 
identification of two immunodominant parasite antigens. The development of an indirect ELISA test based on these antigens 
is currently underway. The availability of diagnostic tests for SAC sarcocystiosis can bring a significant improvement for 
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the economy of the Andean regions of South America.  

Financed by CONICET (PIP 114 20080100653) and INTA (Proyecto Regional 320051). 
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The rickettsia Anaplasma marginale is the causative agent of bovine anaplasmosis in tropical and subtropical areas. The less 
pathogenic A. marginale subspecies centrale is currently used as a live vaccine against anaplasmosis in several countries. 
However, A. centrale vaccines are prepared from infected blood, with the risk of accidentally transmitting other pathogens. 
A low pathogenic Brazilian A. marginale isolate (UFMG1), grown in vitro, has been shown to protect infected cattle from 
disease when they are challenged with a highly pathogenic Brazilian isolate.To evaluate UFGM1 as a potential cell-cultured 
live vaccine, we tested whether UFMG1 could also protect against a geographically distant A. marginale isolate, and 
compared its effectiveness to A. centrale.Israeli Friesan calves were inoculated with UFMG1, A. centrale, or PBS (4 
calves/group). UFMG1 infection was more pathogenic than A. centrale (39% vs. 20% PCV reduction), but no animals 
required treatment. All infected cattle were seropositive by five weeks post-infection. Eight weeks after initial infection, all 
animals were challenged with the heterologous Israeli A. marginale Gonen isolate. Animals in the A. centrale group showed 
no disease, with only 15.3% decrease in PCV. The UFMG1 and control groups showed a 37% and 39% PCV reduction 
respectively. However, no animals required treatment, indicating a low pathogenicity of the Gonen strain in this trial.In an 
ELISA with Israeli Gonen initial bodies as the antigen, A. centrale infected cattle had considerably higher IgG titers than the 
UFMG1 group after challenge. It appears that while the UFMG1 isolate can protect against closely related strains, it is less 
effective against a geographically distant heterologous isolate. 
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Anaplasma marginale is a tick-borne pathogen with a worldwide distribution, which causes significant economic losses for 
the cattle dairy and meat industries, particularly in tropical and subtropical areas. It is an obligate intracellular bacteria that 
naturally infects bovine erythrocytes and tick cells. The successful propagation of some strains in vitro, using tick cell lines, 
has become an alternative to animal experimentation. Nevertheless, although the use of the in vitro system provides a good 
source of material, purification is always necessary to separate the bacteria from culture derived contaminants, mainly from 
host cell components. A few methods of purification have been applied to rickettsial organisms e.g. filtration and various 
differential density gradients. However, despite their wide use for purification of other species, Percoll gradients have never 
been specifically evaluated for A.marginale. The purpose of this work was to compare two different methods of purification 
for recovery of intact and viable A.marginale initial bodies from the IDE-8 tick cell line, and to evaluate the methods in 
terms of their practicality, effectiveness and reproducibility. Due to their convenience, separation protocols using 25% 
(w/w) sucrose or 30% (v/v) Percoll gradients were chosen for evaluation. Viability of purified bacteria was tested by spiking 
uninfected tick cell cultures with samples of the yield. Both methods allowed the recovery of biologically active bacteria 
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which were still infective for this tick cell line. However, the use of Percoll separation proved to produce slightly higher 
yields; in terms of cleanliness, it also allowed better purification of the initial bodies from tick cell contaminants, which was 
confirmed by light microscopy. 
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The Sources of Pollution of Hydroecosystems with Nutrients and the Load of Pastures 
in the Catchment Areas of the Voghchi and Meghriget Rivers, Armenia 

Karen Grigoryan; Gor Gevorgyan 

 
The catchment basins of the Voghchi and Meghriget rivers are located in the south of the Republic of Armenia. The 
catchment basins of the Voghchi and Meghriget rivers cover the areas of 933 square km (in the borders of Armenia) and 340 
square km respectively, and the population is 62300 and 12200 respectively. In the catchment areas of the Voghchi and 
Meghriget rivers, the main occupation of population was cattle breeding, and now it is one of the dominating sphere of 
economy. Agriculture and other spheres of human activity including human domestic activity have their impact on the 
environment in the abovementioned catchment areas. Canalization and sewerage systems are in very bad condition, 
biological water cleaning stations don’t work in these areas by which wastewaters without sufficient cleaning flow directly 
to wetlands of abovementioned catchment areas polluting them. The objective of study was to explore the content of 
nitrogen and phosphorus penetrating into the environment due to human domestic and agricultural (cattle breeding) activity 
as well as to determine the load of pastures in the catchment areas of the Voghchi and Meghriget rivers. The study was 
performed in 2006-2010 using the methodology of Vollenweider. The study shown that about 1462 (2006), 1507 (2007), 
1526 (2008), 1558 (2009), 1506 (2010) tons of nitrogen and 156, 161, 164, 167, 161 tons of phosphorus penetrated into the 
environment in the catchment areas of the Voghchi and Meghriget rivers as a result of human domestic and agricultural 
activity. It was also revealed that the load of pastures was very low, and there was the high potential for cattle breeding 
development in this territory. 
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Listeria monocytogenes as Emerging Foodborne Bacteria in Italy. 
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In the last decade listeriosis, an emerging foodborne infection, has been recognized as a public health issue in Europe and 
other developed countries. Listeriosis is a rare but serious foodborne disease caused by the bacterium Listeria 
monocytogenes (a wide range of food has been identified as source of transmission). Invasive listeriosis cases may be 
categorized in pregnancy and non-pregnancy-related forms. Routinely collected data on listeriosis were obtained from the 
notification system database. We analyze the notified data on listeriosis over six years period (2005-2010) in Lombardy 
region (some 10 million people, 1/6 of the Italian people), where most cases are reported.In 2005-2010 the surveillance 
system in Lombardy records 261 case of listeriosis; there is an increasing trend in the years of notified cases, 26 cases in 
2005 (0.28/105 incidence rate) and in 2010 when the rate peaked to 0.52/105. Regarding age distribution, 156 cases (60%) 
are over 65 years, 49 (19%) are in the range 45-64 years; few cases are recorded in class 5-24 years (1%) and 0-4 years 
(2%). All patients are hospitalized, among which 6% in 15 and 30 days. The neoplastic disease is most common underlying 
risk condition (22%), hematologic malignancies (11%), diabetes mellitus, renal failure and immunosuppressive treatments 
(9%), followed by pregnancy-related cases (5%); patients without risk factors are 17%. The most frequent clinical 
presentations are meningitis (37%) and septicemia (19%). The fatality rate in Lombardy is 0,15 (20 patients died), among 
which 21% of patients with meningitis and 14% with septicemia. Pregnancy-related listeriosis account to 6% of reported 
cases. Data analyzed show a highest incidence in July (13%). The infection sources are contaminated foods, in particular 
handicraft (20%) and industry preparation (13%). The listeriosis incidence in the last years is increasing in our Region and 
we think that the increase is true because the surveillance system in Lombardy remained substantially unchanged through 
the period. The infection primarily affecting elderly persons and listeriosis cases without risk factors are raising, while 
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pregnancy-related cases are few . 
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Year after year, Switzerland counts around 10’000 new cases of patients which are infected by tick-borne diseases (TBE, 
Lyme-Borreliosis, others…). Statistics from the Swiss Accident Insurance Fonds show, that those diseases cause costs in the 
range of binary million Swissfrancs. To reduce the amount of ticks and in that way to reduce the risk of infection, the Zurich 
University of Applied Sciences in Wädenswil has carried out a research project which aim is the development of a 
biocontrol tool for ticks.  
Attractants and repellents are key players in the world of acari, not only for host recognition, but also for mating and for 
deterring effects. The properties of natural active substances are in context of several studies for new research projects well 
as in the context of a triennial research project, funded by the CTI (Swiss Confederation's innovation promotion agency), 
several charitable foundations and two municipalities. For this purpose, we primarily use a specially designed test set-up 
linked with two common surveillance cameras and the video tracking software Noldus Ethovision XT 8.5® which records 
the data and does the statistical analysis of the recorded data automatically. This fully automated procedure will allow 
testing big numbers of substances and repetitions. With each trial, an active substance and a control substance are tested 
within the same conditions. Ten test animals are used per substance and repetition and per control, respectively. A test run 
lasts, depending on the organism, between 30 and 60 minutes. For every new run fresh and unused test animals are utilised 
to avoid overstimulation and thus possibly corrupt results. The results of the tick specific studies are conducing to a triennial 
research project, which aim it is to build up a biological tick control system “attract and kill”.  
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Mosquitoes are vectors of economically important arboviral pathogens of domestic livestock in the tropics including Rift 
Valley fever virus, West Nile virus and Venezuelan equine encephalitis virus. A better understanding of virus-vector 
interaction at the molecular level may lead to development of improved vaccines against these pathogens. RNA interference, 
especially the small interfering RNA (siRNA) pathway, is considered to be the most significant innate antiviral response in 
arthropods and restricts arbovirus infection. Recently, the piwi-interacting RNA (piRNA) pathway has been suggested as 
another antiviral response. Virus specific, small, piRNA-like RNA molecules have been identified in mosquitoes and 
mosquito-derived cells of the genus Aedes infected with various arboviruses. In this study we show that such molecules are 
also produced against the mosquito-borne Alphavirus Semliki Forest virus (SFV) in Aedes aegypti and Aedes albopictus 
cell lines. Furthermore we show, for the first time, that knockdown of some of the piRNA pathway-related proteins in the 
Ae. aegypti cell line Aag2 has a proviral effect on SFV. Using a reporter based assay with Firefly luciferase as reporter and 
Renilla luciferase as internal control, we observed loss of double stranded RNA-induced silencing in cells in which piRNA-
related proteins were knocked down. This suggests that there is a possible link between the siRNA and piRNA pathways in 
Ae. aegypti. Taken together, these results indicate that SFV infection is able to activate the piRNA pathway in mosquito 
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cells which in turn induces an antiviral response. Future studies will indicate how these pathways may be exploited in 
development of improved antiviral vaccines. 
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Abstract Objective: This cross-sectional survey was conducted to detect anti- N. caninum antibodies in bovine dams’ sera 
samples in nine states in the Sudan.  

Materials and Methods: Two hundred and seventy six bovine dams’ sera samples collected from nine States in the Sudan 
were screened for anti-Neospora caninum antibodies using a commercial competitive ELISA (cELISA) kits. Results: The 
results showed an overall prevalence rate of 15.9% (range 6.7% - 70%) of Neospora caninum antibodies. The prevalence 
rates were high in White Nile (70%) and North Kordofan (30%), moderate in the Northern (15.6%), Red Sea (13.3%) States 
and was low in the South Kordofan (9.4%) and River Nile (6.7%). States with high values of percentage inhibition (PI) 
detected in White Nile State compared to other States. No antibodies were detected in El Gadarif, Kassala and South Darfur 
States. The prevalence was observed to be high in crossbred dams (70%) with statistically significant difference (P<0.05) 
compared to local ecotype (9.3%). However, no correlation was observed between infection rates in two age groups.  

Conclusion: Neosporosis is prevalent in cattle in most States of Sudan. Absence of evidence of infection in three of the 
States investigated may reflect the small number of herds and sera tested.  

Keywords: Neospora caninum, cELISA, Cattle, Sudan 
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Self-Repairing Network as a Generalized Epidemic Model Involving Vaccination 

Yoshiteru Ishida 

 
We proposed a network where nodes not only spread pathogens but also cure nodes by vaccinations. We studied dynamics 
of eradicating infected nodes by comparing our model with SI and SIS models. It is shown that the self-repairing network, 
which is a probabilistic cellular automaton, can be regarded as an epidemic model in some restricted situations. 
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Rift Valley fever virus (RVFV) is an arthropod-borne Phlebovirus (Bunyaviridae family) affecting humans and a wide range 
of vertebrate hosts like sheep, goats, cattle and camels. The virus causes large outbreaks with high neonatal mortality in 
livestock, abortion in pregnant animals and haemorrhagic fever in humans. There is a great potential of virus spread from 
Africa to Europe since there is a variety of endemic mosquito species representing competent transmission vectors. 
Therefore, increasing efforts to develop safe and standardized diagnostic assays for both human and veterinary surveillance 
are required. 

All currently available ELISA assays using recombinant antigens detect antibodies against RVFV nucleocapsid protein 
(NP). We developed an in house indirect IgG ELISA for small ruminants based on RVFV glycoprotein Gn to determine the 
immunogenicity and relevance of this antigen. The validation of the ELISA was carried out by testing almost 2000 African 
field samples from sheep and goats. The Gn based ELISA displays a high sensitivity and specificity, both determined by 
ROC analysis in correlation to the results of virus neutralization test. A high correlation between the presence of anti-RVFV 
glycoprotein Gn antibodies and neutralizing antibodies could be assessed. 

A further aim of our study was the generation of monoclonal antibodies (mAb) for diagnostic purposes and for studying the 
RVFV pathogenesis. Therefore, Balb/c mice were immunised with recombinant RVFV proteins (glycoproteins Gn, Gc; 
nucleocapsid protein NP). Panels of monoclonal antibodies (mAbs) were obtained and all mAbs were characterized by 
indirect ELISA, western blotting and indirect immunofluorescence. In total, 45 positive hybriboma cell clones could be 
identified, harbouring a high and specific reactivity against the corresponding antigen in all performed assays. In a 
preliminary study, mAbs were tested in an in house competition ELISA (cELISA) using hyperimmune rabbit polyclonal 
sera. Several antibodies could clearly discriminate between positive and negative sera, showing their potential application 
for a further use of this cELISA for testing field sera. Potential neutralizing activities and specific epitopes of these mAbs 
will be revealed in future studies. Moreover, mAbs will also be evaluated for the use in immunohistochemistry. 
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Can Parenteral Vaccination of Stray Dogs against Rabies reduce the Risk of Human 
Rabies Deaths due to Stray Dog Bites ? 
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Rabies is one of the nortifiable zoonoses in Sri Lanka. 96% of human rabies deaths occur due to dog bites. The dog is the 
main reservoir and the transmitter of the disease in the community. In Sri Lanka, vaccination as a prophylactic measure to 
control canine rabies was practiced only for domestic dogs till 2006. Elimination was the main control measure for stray 
dogs during this period.The new strategy of mass parenteral vaccination of stray dogs in addition to the domestic dogs, 
instead of stray dog elimination, has been implemented by the health authorities of Sri Lanka after 2007. Apart from that, 
chemical and surgical birth control methods also were introduced to control the stray dog population density since 2007. An 
Autoplunger, a newly invented instrument in Sri lanka was utilized for intramuscular vaccination of stray dogs. he main 
objective of this study was to find out the effectiveness of mass vaccination of stray dogs against rabies as a prophylactic 
measure to reduce the incidence of human rabies deaths due to stray dogs in Sri Lanka. 

The data obtained from quarterly bulletins of the department of epidemiology and the department of the public health and 
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veterinary services of the ministry of health between 2007 and 2010 were analyzed. The data revealed the incidence of 
human deaths due to stray dog bites has increased from 16 in 2001 to 28 in 2006 whereas the incidence has decreased from 
21 in 2007 to 18 in 2010.The total number of female stray dogs subjected to chemical birth control were 90380,85339,53931 
and 39888 in 2007, 2008, 2009 and 2010 respectively. Total number of female stray dogs surgically sterilized were 1848, 
119546, 220280 and 90764 for these corresponding years. It has been reported that Some provinces have not carried out 
proper vaccination and population control measures on stray dogs due to various issues in 2010 compaired to 2009.The 
statistical analysis revealed a weak negative correlation (r = 0.27, R²=0.072) between the mass vaccination of stray dogs 
against Rabies and the incidence of human rabies deaths due to stray dog bites. 

However, the mass vaccination of stray dogs against rabies helps to establish herd immunity in stray dog reservoir and its 
feedback effect helps to arrest the transmission chain of virus among stray dogs. Therefore in conclusion, mass vaccination 
of stray dogs makes the public less susceptible for rabies due to stray dogs. Frther strengthening of annual mass vaccination 
of stray dogs and population control measures to a greater extent in a methodical way at provincial level in future is 
recommended to minimize the risk of human rabies deaths due to stray dog bites. 

Key words: Stray Dog, Human Rabies, Mass vaccination 
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Development and Validation of a Duplex Real Time RT-PCR to Improve Detection of 
West Nile Virus in Avian Surveillance Samples. 
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West Nile virus (WNV) is an arthropod-borne flavivirus of veterinary and public health importance. The virus primarily 
circulates in an enzootic transmission cycle between mosquito vector species and avian hosts, but can also infect and cause 
disease in a range of mammalian species, including horses and humans. The extensive and unexpected geographic spread of 
different lineages of WNV to novel areas over the last decade highlights the need for diagnostic tests which are able to 
detect a broad range of WNV isolates, with a high level of sensitivity and specificity. In the UK, where WNV has not 
previously been isolated, AHVLA, in collaboration with the GB Wildlife Disease Partnership undertake passive surveillance 
for WNV in wild birds. In order to optimise the diagnosis of WNV in avian species a duplex TaqMan real time RT-PCR 
assay has been developed for the detection of virus specific RNA. A published primer and probe set were used (Linke et al, 
2007 J. Virol. Methods 146, 355-358), which are able to sensitively and specifically detect WNV lineages 1 and 2. In order 
to control for the variable quality of samples received from passive surveillance of wild birds, an avian specific beta-actin 
primer and probe set were included within the same RT-PCR master mix to reduce the chances of false negative results. The 
use of the iScriptTM One-Step RT-PCR Kit for Probes (BioRad) enables simple, cost-efficient setup and rapid diagnosis; 
after setup, results can be obtained in approximately one and a half hours. 
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Trypanosoma cruzi. 

Jiménez-Coello M. Acosta-Viana K.Y., Ortega-Pacheco A., Perez-Gutierrez M.S.,  

Guzman-Marin E. 

 
In order to determine the in vivo activity against protozoan Trypanosoma cruzi, we evaluated two doses of chloroform 
extract of Carica papaya (50 and 75 mg /Kg) thus we evaluated the activity of the mixture of the top three main compounds 
(fatty acids) identified in the crude extract of C. papaya in 3 different doses (100, 200 and 300 mg /Kg). Both doses of the 
extract as the different doses of the mixture of compounds tested were administered orally for 28 days. We observed a 
significant reduction (p <0.05) in the number of blood trypomastigotes observed in animals treated with both doses 
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evaluated of the extract of C. papaya compared to positive control group (allopurinol 8.5 mg /Kg) and also significantly 
reduced the parasitemia in animals treated with the mixture of fatty acids (p <0.05) compared to negative control animals. 
Almost certainly the antioxidant properties of fatty acids identified in the seeds of C. papaya contribute to the reduction in 
the number of parasites both blood trypomastigote stage as the parasitic intracellular stage (amastigote). 
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American trypanosomiasis or Chagas disease is a zoonosis caused by Trypanosoma cruzi agent (T. cruzi), a protozoan 
present in wide number of susceptible kind of host (selvatic and domestic) in Latin America. A cross-sectional study was 
conducted to determine the seroprevalence of T. cruzi in dogs with owner of the metropolitan area of Merida, Yucatan, 
Mexico. As a screening diagnostic test was performed indirect ELISA, and positive cases were confirmed by Western blot 
(WB), in order to determine specific IgG antibodies against T. cruzi. Also were determined the association of risk factors 
with a chi-square test (X2). From the 370 individuals studied, 12.2% (CI: 9.5-15.1) were identified as positive by indirect 
ELISA test and later, all cases were confirmed as true positives with the WB test. The number of positive cases differed in 
the 4 different study areas: in zone A (northwest) 10.16% (12/118), B (northeast) 8.2% (8/97), C (southwest) 12.94% (11/85 
) and D (southeast) 20% (14/70) the presence of TA in dogs in the area with the highest prevalence (southeast) indicates 
greater contact between the agent and the population studied, and this finding may be due to the characteristics of the 
construction of housing, and the habits of the owners to their pets (spend the night away, no residual pyrethroid are used to 
treat the pet, not fumigated to households, etc.) density of individuals and other factors that may favor the vector presence 
and increased disease transmission. 
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A cross-sectional study was developed examining IgM and IgG against Toxoplasma gondii antibodies from 169 women 
aged 18-21 years old with clinical history of recent abortion. Individuals that consented to take part in the survey were 
interviewed and answered a questionnaire to identify inclusion characteristics in patients with recent clinical history of 
abortion to participate in the survey. The study subjects were sampled during 2008 in Merida Yucatan. Under people signed 
consent, blood samples were taken by veni-puncture of the radial vein using sterile vacutainer tubes. The convenience 
sampling size was determined considering an expected prevalence of 18% with a confidence level of 95% and 5% accuracy. 
A questionnaire was applied to participants to identify particular characteristic of the patients as risk factors that might be 
associated with seropositivity. The questionnaire asked for information about the educational level, place of origin (rural or 
urban), first or recurrent abortion, age, trimester of pregnancy. A 74% of patients were IgM positive and a 30% showed IgG 
antibodies. No difference was identified between level of education, municipality of origin, or occupation associated with 
the presence of either or both isotypes of anti-T. gondii. These findings are consistent with other studies which reported a 
high spread of the agent in this and other sensitive populations in the study area, so further study is needed on the role of T. 
gondii in the population of women with a history of abortion in the region. 
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American trypanosomiasis or Chagas disease is a parasitic disease of major social and economic impact, considered by 
WHO as a public health problem in Latin America. This disease is economically more important than all parasitic diseases 
together. Also cause a significant number of heart disease, megaesophagus and megacolon among the inhabitants of Mexico, 
Central and South America. Antiparasitic treatment is relatively effective in disease onset, before irreversible damage in the 
heart or in the gastrointestinal tract, ie only in the acute phase of infection. This treatment is based on the use of nifurtimox 
or beznidazole, both produce severe adverse effects during their housing management. Given this limiting treatment options 
available, traditional medicine can offer alternatives that were not toxic to desirably treated patients and thus justify the 
search and evaluation of new compounds in medicinal plants. Methanol and chloroform extracts of Salvia plants 
connivensis, Senna and Senna wislizenii crotalaria were evaluated for their antiprotozoal activity against Trypanosoma cruzi 
epimastigotes at concentrations of 33, 66, 132 and 264 ug / mL. Was identified that extracts all the plants tested showed 
significant activity, however chloroform and methanol extracts of S. connivensis are those that showed antiprotozoal activity 
with the lowest dose tested (33 ug / mL). We recommend expanding the evaluation of the extracts studied in this research, to 
explore whether they have potential activity in vivo experimental models, proving to be safe for administration to 
individuals infected with T. cruzi. 
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Epidemiological Perspectives on West Nile Virus Surveillance in Great Britain 
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West Nile Virus (WNV) is a zoonotic mosquito-borne pathogen showing both sudden outbreaks and continued geographic 
expansion in Europe. WNV has been reported in a number of countries in close proximity to Great Britain (GB) e.g. France, 
but virus has not been isolated to date within the country. We present and evaluate data on the temporal and spatial 
distribution of bird species tested as part of the WNV surveillance program in GB. Samples were submitted between 2002 
and 2009. Over 240 species were represented, with surveillance more likely to detect WNV in resident bird species (92% of 
submissions) than migrants (8%). During this period all bird samples tested negative for WNV using both virus isolation and 
reverse transcription polymerase chain reaction (RT-PCR). Eighty-two percent of the 2072 submissions occurred during the 
peak period of vector activity with 53% tested between April and July before human and equine infection would be 
expected. Samples were received from every county, but there was significant geographical clustering (NNI = 0.23, p < 
0.001). Evidence indicates that widespread avian mortality is not generally a reported feature of WNV in Europe and hence 
additional activities to surveillance of dead birds may maximize the ability to detect WNV circulation before the onset of 
human and equine infections. 
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Nkt And Nk Cells Involvement During The Immune Response Against Rickettsia 
conorii 
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Spotted fever group rickettsiae cause life-threatening human infections worldwide. Natural hosts of Rickettsia conorii 
include also mice. The immune mechanism against rickettsial infection was only partially defined. In this study the 
contribution of different cellular subsets was investigated after the administration of a lethal dose of R. Conorii Malish7 
strain to susceptible mice. A control group was also selected.C3H/HeN mice infected with Rickettsia conorii developed an 
acute progressive disease, and all mice succumbed to this infection. Spleens of infected and non-infected mice were 
analysed in order to study the variation of different immune cells involved in anti-Rickettsial response. In detail, percentages 
of Dendritic Cells (DC) Interleukin (IL)12+, NK Interferon (IFN)-γ+ or IL17+ and NKT IFN-γ+or IL17+ were determined. 
Our data confirmed by flow cytometry results previously obtained by Walker and coll: there’s an increase of DC IL12+ 
cells. New data rises from our analysis indicating that NKT IL17 positive cells increase in infected animals, while a 
downregulation of NKT IFNγ+ cells can be observed when spleen cells from infected mice are compared to controls. As 
regards NK cells, together with the expansion of NK IFNγ+ cells, a contraction of NK-IL17+cells can be observed in 
infected animals. Hereby we propose that during the infection a cross-talk between NK and NKT cells occurs, during which 
NK cells support the production of IFNγ, while IL17 secretion is mainly demanded to NKT cells. These preliminary data 
can add another piece in the mosaic of the complex immune response elicited during R. conorii infection.  

The research was supported by The Italian Ministry of Health (IZSSi 07/08). Authors thank Rosa Filippi and Franco Ferraro 
for their technical support. 
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Use of the Polimerase Chain Reaction and Sequencing For The Detection of 
Helicobacter pylori 23S-RDNA Mutations Associated with Resistance to Clarithromycin 

Yuliet Rosero-Lasso, María Delgado, José Vera-Chamorro, Daniella García,Andrea Ramírez,Paula Rodríguez, María Bravo, Carlos 
Jaramillo. 

 
Background and Aims: Helicobacter pylori erradication therapy includes the use of a proton pump inhibitor and antibiotics 
such as clarithromycin. An increase in macrolide resistance had been reported in different countries but there is a lack of 
studies in Colombia. The aim of this study was to improve a protocol that allows the characterization of mutations in the 
23S-rDNA gene of H. pylori associated with resistance to clarithromycin. 

Methods: H. pylori reference strain NCTC 11637 and H. pylori isolates obtained from adults (n = 10) were used to 
implement molecular protocols for detection and amplification of the most prevalent 23S-rDNA mutations described as 
responsible for clarithromycin resistance. Samples of children between the age of 3 and 15 with gastric pathologies (n=32) 
were also analyzed using a similar procedure A standarized human β-globin amplification was used to evaluate potential 
inhibition of PCR. Each reaction product obtained was sequenced and the CLC Workbench 5 program was used to search 
for the existence of changes in the sequence. 

Results: 11 DNA samples from patients (10 adults and 1 child) and the control NCTC 11637 were amplified using PCR-23S 
rDNA. The sequencing and bioinformatic analysis of PCR products of the samples, revealed that no sample corresponded to 
a resistance genotype. 

Conclusions: The protocol implemented is a useful tool to identify mutations associated with clarithromycin resistance and 
could be considered an adequate tool to establish the frequency of resistance to this antibiotic in a prospective study which is 
being performing in a population of children in our country. 
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Investigation Of Biochemical Composition Of Hydatid Cyst Fluid From Ruminants 
And Humans In Pakistan 

Asma Abdul Latif,1 Akhtar Tanveer And,2 Muhammad Saleem Rana3 

 
Hydatidosis is an emerging zoonotic global public health problem. Determination of the chemical and biochemical 
parameters in hydatid cyst fluids of infected sheep and cattle help to identify the source of human infection. In fertile 
isolates maximum values (mg/dl) of glucose (100.91±6.63), cholesterol (201.21±1.26), triglyceride (192.4±1.83), potassium 
(119.85±0.49) were recorded in sheep; chloride (104.48±0.51), copper (37.45±1.42) in goat; calcium (10.18±0.24), chloride 
(107.51±0.37), urea (67.58±0.44) in cattle; creatinine (0.042±0.01) in buffalo; protein (g/l) (111.3±5.32), copper 
(41.24±1.38), urea (73.08±3.68) in camel, Uric acid (13.01±0.36), creatinine (0.20±0.01), magnesium (9.2±0.24) and 
sodium (122.3±0.64) in human. In sterile isolates highest values of protein (118.39±8.78), magnesium(7.75±0.35) were 
observed in sheep; calcium(10.2±0.26), potassium(7.83±0.36), sodium 197.23±0.73) in cattle; calcium(7.91±0.23), 
triglyceride(155.01±8.76), creatinine (0.03±0.01), magnesium(0.08±0.01), potassium (1.40±0.05), sodium(19.05±1.22) in 
buffalo; uric acid(10.69±0.25), glucose(118.97±0.31), urea(372.93±8.92), cholesterol(201.73±2.11), 
triglyceride(183.39±1.93) in for camel and creatinine(0.10±0.01) in human. All values showed significant (p<0.05) 
difference among all animals and human species. The present study suggests that only biochemical analysis both in 
ruminants and human is not a consistent diagnostic implement, it should be joined with latest molecular practices  

Key words: Echinococcus granulosus, biochemical, humans, ruminants, fertile and sterile cysts. 
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Salp15, a 15-kDa protein from the salivary glands of Ixodes scapularis shows several suppressive functions against the host 
immunity. Salp15 inhibits the CD4 T-cell activity and the production of interleukin 2 through the repression of calcium 
fluxes triggered by TLR ligation1. Furthermore, Salp15 inhibits the production of the pro inflammatory cytokines IL-12p70, 
IL-6, and TNF-αof dendritic cells stimulated by lipoteichoic acid (LTA) and lipopolysaccharide (LPS)2. In the current 
study, the Salp15-related gene from Ixodes ricinus was amplified from salivary gland cDNA. A 131 amino acids protein was 
deduced from this gene and designated as Salp15-like protein. Due to bioinformatics analyses, the last 20 amino acids of the 
C-terminal end of the expected Salp15-likeprotein sequence is conserved with the binding domain for CD4 molecules of T-
cells from I. scapularis Salp15.As a potential immunomodulatory protein, the Salp15-like protein from Ixodes ricinus was 
cloned and expressed in E. coli. The immunomodulatory functions of the recombinant Salp15-like protein on human 
peripheral blood mononuclear cellsto producetumor necrosis factor α(TNF-α)andinterleukin 10 (IL-10)are discussed. 

 
References: 

1. Anguita, J., Ramamoorthi, N., Hovius, J.W., Das, S., Thomas, V., Persinski, R. et al. (2002) Salp15, an Ixodesscapularis salivary protein, 
inhibits CD4(+) T cell activation. Immunity 16:849–859. 

2. Hovius, J.W., de Jong, M.A., den Dunnen, J., Litjens, M., Fikrig, E., van der Poll, T. et al. (2008) Salp15 binding to DC-SIGN inhibits 
cytokine expression by impairing both nucleosome remodeling and mRNA stabilization. PLoSPathog 4: e31. 
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Seroprevalence Of Crimean Congo Haemorrhagic Fever Virus In Ijara District, Kenya 

Olivia Wesula Lwande, Marietjie Venter, Anne Fischer, Rosemary Sang 

 
Crimean Congo Hemorrhagic Fever (CCHF) is a tick-borne viral disease affecting mainly Pastoralists who come in contact 
with animals infested with Hyalomma tick species which are the key vectors of CCHF virus (CCHFV). CCHFV has been 
detected among these ticks in parts of North Eastern Kenya. This study aimed at identifying acute cases of CCHF and 
determining the extent of previous exposure to CCHFV in outpatient population attending Sangailu and Ijara health centres, 
Ijara district, North Eastern Kenya, presenting with acute febrile illness. A total of 517 human serum samples were collected 
from patients presenting with febrile illness. These samples were screened for the presence of IgM and IgG antibody to 
CCHF using CCCHF-IgG and IgM ELISA test kits, (Vector-Best, Novosibirsk, Russia). Multiple logistic regression model 
was used to investigate the risk factors associated with evidence of exposure to CCHFV. A single patient tested positive for 
anti-CCHF IgM while 96 were positive for anti-CCHF IgG. The sero-prevalence of CCHFV in Sangailu was 23% and 14% 
in Ijara. Most exposed persons were within the 40-49 years age range. Likelihood of exposure was highest among farmers 
29%. Age, location and contact with donkeys were significantly associated with exposure to CCHFV. Acute CCHFV 
infections could be occurring without being detected in this population. This study confirms human exposure to CCHF virus 
in Ijara District, Kenya and identifies several significant risk factors associated with exposure to CCHFV. 
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Trypanosoma cruzi Infection In New Mexico: A Pilot Study 
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Chagas’ Disease is a chronic, incurable disease that resides latent in humans for decades. Caused by the parasite 
Trypanosoma cruzi, and vectored through triatomine bugs, the Centers for Disease Control estimates that there are over 
300,000 infected individuals currently in the United States, mainly through human immigration of already infected persons 
from Latin America. However, with extreme weather events on the horizon, risk assessment of the vector/parasite links need 
to be researched, especially in the southwest United States, and in particular, New Mexico. Because bug populations in 
association with T. cruzi were last investigated in the late 1950s, our objectives were to re-establish Triatoma bugs and T. 
cruzi incidence in the sylvatic environment. We predicted bug locations based upon an expected stronger summer monsoon 
season following a La Nina drought period in New Mexico. Therefore, in July, August, and September of 2011, our research 
team sampled for triatomine bugs along a north-south transect in New Mexico. Collection sites were selected based upon 
vegetation and natural habitats of Neotoma (wood-rat) nests, a known co-habitant of Triatoma. It was expected that a 
baseline could be re-established in New Mexico that will begin to address the knowledge gaps in relation to relation to 
neighboring states, as well as begin the understanding of the determinants for Chagas’ Disease transmission as climate 
change alters the landscape. Bugs collected near Tyrone, New Mexico were geo-located and then sent for PCR analysis to 
determine T. cruzi incidence. 11 Neotoma nests were located with one nest containing triatomine bugs. 7 of the 12 bugs 
were found to be positive for T. cruzi. Information gathered will be used in concert with vegetation/rainfall remote sensing 
to understand how the natural environment may contribute to zoonotic diseases, and to enhance health warning systems. 
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Introduction: Due to the high prevalence and economic importance of neosporosis by N.caninum, the development of safe 
and effective vaccines against this parasite preventing abortions and vertical transmission in cattle, as well as to control the 
spread of oocysts by the definitive host, has been a priority in the field and it is crucial to limit infection in natural hosts. The 
major aim of the present study was to approach the signaling mechanisms in bone marrow-derived macrophages (BMDMs) 
under N.caninum infection to understand the mechanisms of immune response to the development of a preventive and 
effective method.  

Methods: Evaluation of the immune response from BMDMs infected with N.caninum and stimulated with its soluble antigen 
(NLA), and the role of MAPK (mitogen-activated protein kinases). Cell viability was determined by different concentrations 
of PD98059 (inhibitor Erk 1 and 2), SP600125 (inhibitor JNK) and SB203580 (inhibitor p-38). The immune response in 
BMDMs was determined from IL-12 and IL-10 production in BMDMs culture supernatants treated with inhibitor and 
addition of the NLA or infected by N.caninum. Phenotyping of BMDMs was determined by expression of costimulatory 
molecules and MHC. According to these in vitro results, SB203580 was the inhibitor with the most relevant results. Thus, in 
vivo assay was performed with adoptive transfer of BMDMs treated only with medium, NLA, NLA plus SB203580 
inhibitor in C57Bl/6 mice.  

Results: All inhibitors were used at 10 µM/mL concentrations. These experiments demonstrated that the SB203580 is more 
important in the immune response by N.caninum, as a modulation of cytokines production, expression of the costimulatory 
molecules and MHC was detected. Conclusion: These results clearly showed that N.caninum can use mainly the p-38 via to 
regulate the host immune response and to develop an infection and, therefore, this piece of information can be useful to 
develop a cellular vaccine against neosporosis. 
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Introduction: The techniques for parasite quantification have evolved through years. Measurment by counting stained 
parasites using a light optical microscope is the most common technique. However, this type of evaluation is labor-intensive 
procedure and somewhat subjective. Moreover, currently, there are no Neospora caninum modified to express enzymes, as 
there are for Toxoplasma gondii, which can express β-galactosidase with reliability and reproductibility. Thus, we aimed to 
develop a simple protocol for N. caninum quantification by staining the parasites with DDAO-SE and detecting them by 
flow cytometry.  

Methods: Comparison of different protocols of parasitism by quantification of HeLa cells infected by N. caninum with 
different MOIs (multiplicity of infection). These protocols included parasite staining with toluidine blue or Panoptic, with 
CFSE-SE or DDAO-SE. Results: The best protocol was DDAO-SE in a rate of infection at 1:1. Considering this, it was 
performed in vitro experiment with bone marrow derived macrophages (BMDMs) from different knockout mice (TNF-/-, 
iNOS-/-, MyD88-/-) and their parental wild type (WT). Conclusion: We could observe that BMDMs stimulated or not with 
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LPS from TNF-/- and MyD88-/- knockout mice presented less parasitism than wild type animals. This observation was only 
possible when using parasite staining by DDAO-SE protocol and this method was evaluated as simple and reproducible 
procedure for N. caninum quantification. 
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Toxoplasma gondii is an obligate intracellular parasite of the Apicomplexa phylum that infects up to one third of the world 
population. The infection is usually acquired by ingestion of oocysts in contaminated food and water or by transplacental 
transmission of tachyzoites. Due to the persistent nature of infection, immunochemical characterization of T. gondii proteins 
may lead to the discovery of epitopes that are hallmarks of infection and could be used for the development of new 
diagnostic immunoassays. Dense Granule Protein 2 (GRA2) has been assessed as a potential marker of infection since early 
1990’s, however its structure and respective immune epitopes remain undetermined. In this study, we aimed to characterize 
B cell epitopes within dense granule GRA2 protein of T. gondii. For that strategy, we have used several proteomic 
techniques. We have first analyzed GRA2 protein and predicted potential B cell epitopes through analysis of its linear amino 
acid sequence. Since it was observed that such protein presented potentially well-defined immunoepitopes, we have raised 
monoclonal antibodies (MAb) against it, which specificity was confirmed by bi-dimensional electrophoresis and Western 
blotting, and later by mass spectrometry. Next, in order to identify we used the MAb in phage display experiments, using a 
random commercial conformational library of 7-mer random peptides, which mimic true epitopes of the parasite. After 
selection, twenty distinct clones were identified, and we observed that all clones presented linear alignments with a 
consensus sequence of the previously predicted immunodominant region of GRA2 protein. We conclude that the definition 
of immunodominant epitopes within parasitic proteins, by multiple approaches, is promising due to the recent evolution of 
proteomic techniques and algorithms for in silico predictions. As we showed here, such approach may be useful in order to 
determine such targets for T. gondii, and may help to predict infection status in new standardized diagnostic immunoassays. 

Financial Support: CNPq, CAPES, FAPEMIG, FINEP. 
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Toxoplasmosis is an important zoonotic disease due to ability of its causal agent, Toxoplasma gondii, to infect large number 
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of vertebrates and to be associated with congenital infection or opportunistic disease in immunosuppressed patients. 
Knowing that traditional treatment has shown adverse  effects, low-toxicity compounds like artemisinin have been 
researched as well the Artemisia annua infusion. This study aimed to investigate the effects of applying Silicon (Si) to the 
soil, on A. annua plant physiology and the role of the infusion obtained from plants grown under different Si treatments on 
T. gondii replication in cell culture. The experimental design consisted of planting A. annua seeds under five treatments with 
and without Si applied to the soil (0, 200, 400, 800 and 1600 kg/ha). Analysis of foliar macronutrients showed a significant 
increase only for Nitrogen with the highest Si concentration (1600 kg/ha), but this effect had no influence in plant height and 
artemisinin content. The 400 kg/ha Si treatment induced the highest total glandular trichome area what was observed by 
scanning electron microscopy as non-collapsed trichomes and also the highest artemisinin content in plant leaves and in the 
infusion as determined by thin layer chromatography (TLC) and high performance liquid chromatography (HPLC). Parasite 
proliferation assays showed that both cell treatments with the infusion (obtained with 400 kg/ha Si and without Si) after 
infection decreased parasite proliferation in a dose-dependent manner. In conclusion, the Si treatment in the soil had positive 
effect on the glandular trichome area and artemisinin content, but this outcome was not associated with a better efficacy of 
A. annua tea infusion on T. gondii replication suggesting that other components rather than artemisinin could be contributing 
to this effect. 

Financial support: CNPq, CAPES, FAPEMIG, FINEP 
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Toxoplasma gondii is an obligatory intracellular parasite that has the cat as definitive host and a great varied of other 
mammals and birds as intermediate hosts. There are three major life stages of T. gondii: the tachyzoite, which is involved in 
acute infection and dissemination of the parasite in its host; the bradyzoite, which is found in tissue cysts and latent 
infection, and the oocysts. The present study aimed to isolate and characterize chitinase enzyme from T. gondii 
tachyzoites(Ch-Tg). After obtaining the total antigen of T. gondii (STAG), it was subjected to electrophoresis 12% 
according to REISFELD for proteins with basic characteristics. Then, Ch-Tg chitinase was withdrawn from the gel, pooled, 
and added to Ambic buffer, pH 7.4, centrifuged at 14.000g and lyophilized. The enzyme characterization was performed by 
using the synthetic substrate of p-nitrophenyl-N-acetyl-beta-D-glucosamine at pHs in the range of 4.0 to 7.4 and 
temperatures ranging from 25ºC to 60 oC. Balb/c mice were immunized with Ch-Tg and serum samples were collected to be 
tested for seroconversion. Later on, the animals were challenged with cystogenic strain of T.gondii (Me-49). The results 
showed that the isolated enzyme Ch-Tg presented molecular weight of 115 kDa and had a high stability at an optimal 
temperature of 37 C in pH 7.4. In terms of immunolocalization of the chitinase enzyme, a delineated fluorescent reactivity 
was seen at the external membrane of the parasite, whereas the apical pole showed an undefined but specific staining. 
Concerning the challenge with Me-49 strain, it was observed a decrease of brain cyst numbers of the group of the animals 
immunized with the Ch-Tg compared to the control group (188 ± 31 and 1757 ± 100, respectively).It can be concluded that 
the animals immunized with the enzyme present a protective immune response against T. gondii infection, as the challenge 
with the strain Me-49 results in an amount of 10 times lower number of cysts than the unimmunized animals. 

Key words: chitinase; strain; imunolocalization; cysts. 

 

 
 
 
 
 
 
 
 
 
 



Abstracts – Poster presentations 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 

SUBMITTED BY            
Sara Mohammed 
Veterinary Infection-Biology and –Immunology 
Reserach Center Borstel 
Parkallee 22,  
D-23845 Borstel 
Germany 
smohamed@fz-borstel.de 
 

The Role of Heat-Shock Protein 90 (HSP90) in Proliferation, Stage Progression and 
Inhibition of Apoptosis in Theileria annulata 
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Background: HSP90 has emerged as an important factor in the development of cancer and in the influence of 
phosphorylation state and activity of a wide range of key signalling proteins that constitute bona fide components of 
oncogenic pathways controlling. HSP90 is a transient component of the IKK complex, by which HSP90 can affect NF-kB 
survival activity. In addition, its direct associations with APAF-1 and with the levels of both cytochrome c release and 
caspase activation all lead to direct effect of HSP 90 on apoptotic pathways. In studies done in Plasmodium falciparum and 
Leishmania donovani culture, it was found that when Geldanamycin (GA), an inhibitor of HSP90, was used, apoptosis could 
be induced in these cultures and also inhibition of the stage progression and proliferation.  

The objective of this study is to determine the role of HSP90 in inhibition of apoptosis in T. annulata and to link that to a 
role of HSP90 in proliferation and stage progression of this parasite. 

Methods: Bioinformatics was used to determine the sequences and property of T. annulata HSP90 orthologues. These were 
then cloned, sequenced and two constructs for protein expression were done. A peptide sequence of T. annulata HSP90 was 
used to immunize a rabbit to generate T. annulata HSP90-specific immune serum. This was used in western blots and 
immunofluorescence experiments to study the expression of HSP902 in T. annulata infected cells. To detect bovine HSP90, 
a commercial antibody was used. The effect of inhibition of HSP90 in infected cell culture was done using Geldanamycin. 

Results: We report the existence of two types of HSP90 genes in T. annulata.  The two types were sequenced and the full-
length cDNA was cloned. Recombinant his-tagged protein was expressed in M15 (pREP-4) cells and purified. Using 
specific rabbit antiserum, T. annulata HSP90 could be detected in western blot.  In this study, we could successfully detect 
bovine HSP90 and differentiate it from T. annulata HSP90. Primary results showed that up-regulation of T. annulata HSP90 
occurs when the cell culture was incubated at high temperature (41oC). Using GA as HSP90 inhibitor, 100% of dead cell 
after 48h when the concentration of GA was 1 µM compared with control group, 3.8% dead cells. This effect of HSP90 
inhibitor on the survival of the T. annulata infected cells was demonstrated to be in a dose-dependent manner. This result 
was confirmed using confocal laser microscopy technique. 

Conclusions: Primary results for inhibition of T. annulata HSP90 using GA gave a strong hint that this protein may play role 
as anti-apoptosis. Thus, FACS will be used to assess apoptosis of T. annulata infected cells before and after treatment by 
GA. In addition, and to have a complete picture, the analysis of activation of NF-kB, phosphoinositide 3 kinase (PI3 K) and 
Fas/Fas Ligand will be performed. On the other hand, the expression of HSP90 and its role during stage progression will be 
followed through several passages of both attenuated and un-attenuated T. annulata-infected cell lines. 
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Akirin/Subolesin; Characterization Of Recombinant Antigen Expression In Pichia 
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The research is focused on the development of vaccines for immunological control of hematophagous ectoparasites 
infestation and the diseases they transmit. Disease caused by vector-borne pathogens greatly impact human and animal 
health in tropical and sub-tropical regions of the world, over 20% of all emerging infectious diseases recorded in recent 
decades, also is the main problem in production losses to the cattle industry. Control of cattle tick infestations has been 
based primarily on the application of acaricides that has resulted in selection of resistant ticks and environmental pollution. 
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Vaccination against cattle ticks has emerged as an alternative that has shown the advantage of being cost-effective and 
prevents the environmental contamination and selection of drug-resistant ticks resulting from repeated acaricides treatments. 
In addition, the development of vaccines against ticks using multiple antigens that could  target a broad range of tick species 
may also prevent or reduce transmission of pathogens. The efficient secretion of the recombinant AKR from P. pastoris in a 
fed-batch fermentation process has allowed conducting vaccination trials to assay its protective capacity against different 
arthropod vector species. We have developed a semicontinuous extractive bioconversion process in an aqueous-two phase 
system for simultaneous protein expression and purification in a single process by using the AKR expressing P. pastoris 
yeast. Overall process in a 5-L fermentor yielded a protein productivity in the bottom phase of 0.94±0.26 mg/mL•h and 6 g 
of total purified protein in 490 h. For goal forward a Universal Ectoparasite Vaccine using AKR/SUB. Three experiments 
were conducted to evaluate the effect of recombinant A. albopictus akirin vaccination on mice infested with A. albopictus, 
A. aegypti and P. perniciosus. Oviposition of Aedes albopictus and Phlebotomus perniciosus fed on mice vaccinated with 
recombinant AKR was reduced by 17% and 31%, respectively when compared to controls. In addition, fertility (number of 
adults/egg) was reduced by 60% in sand flies fed on vaccinated mice. Mouse antibody response was significantly higher in 
vaccinated animals when compared to controls. Nevertheless, Aedes aegypti mosquitoes were not affected after feeding on 
vaccinated mice. These results showed that recombinant AKR could be used to vaccinate hosts for the control of mosquito 
and sand fly infestations and suggested new experiments to develop improved vaccine formulations. The protective antigens 
AKR/SUB show promise for use in development of a universal vaccine for control of arthropod infestations and reduction 
of pathogen transmission, however, further research is needed towards achieving this goal. 
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A Novel Repetitive Sequence and its Use as Genotype Marker for Babesia bigemina 
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Babesia bigemina is endemic in most of the tropical and subtropical regions of the world, where it causes babesiosis to 
cattle. Currently, there is a lack of molecular methodologies to discriminate between strains or field isolates, due to a 
shortage of markers in this species. The objective of this work was to characterize a repetitive sequence and to evaluate its 
use as a genotype marker for strain and field isolates discrimination. A BLAST search was carried out to identify a tandem 
repeats sequence in the genome of Babesia bigemina. A sequence containing the repetitive sequence was amplified from 
DNA of a Mexican laboratory strain (Mexico) of B. bigemina by PCR. The amplicon obtained was cloned and sequenced. 
DNA from 13 additional strains or isolates was obtained: 8 field isolates from different states in Mexico, one attenuated 
Mexican vaccinal strain and 4 field isolates form different countries (Italy, Argentina, Brazil and Turkey) were also 
sequenced and compared to that of the one obtained from the published genome (Australia). The sequences obtained showed 
a striking size variation ranging from 1035 (Mexican vaccine strain) to 1734 bp (Turkey). The alignment analysis showed a 
central variable region flanked by conserved ends. The central, variable region consisted of repeats arranged in tandem as 
determined by bioinformatics. The number and sequence of the repeats varied among the strains, especially those 
geographically distant. A set of primers was designed from conserved internal sequences to amplify a fragment of different 
size in most of the strains except for four Mexican isolates. The sequence also showed the presence of an EcoRI and an NcoI 
site which each cut the sequence resulting in two fragments of different size in each strain from each country. A DNA 
fragment containing a tandem repeat sequence was identified in B. bigemina. This repetitive sequence proved to be different 
in size and sequence among strains and isolates of Babesia bigemina from different parts of the world.  

[Financed by INCO: 003691, FOFIUAQ2012 and PROMEP]. 
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Red Deer (Cervus elaphus) as reservoir of bovine babesiosis 
 
Mosqueda Juan,Luna-Estrada AmericaFalcon Alfonso,Ramos AlbertoCanto Germinal 
 
Bovine babesiosis is a disease of cattle and is caused by intra-erythrocytic protozoa transmitted by Riphicephalus ticks. In 
the wild, other ruminants such as deer or antelopes are known to maintain tick populations. Whether these ungulates can 
support Babesia-infected tick populations, without bovines, it is not known. To test this hypothesis, we use red deer (Cervus 
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elaphus), the cattle tick Riphicephalus (Boophilus) microplus and Babesia bovis and B. bigemina, the causative agents of 
bovine babesiosis. In a first experiment, two 16-month old does were used to obtain erythrocytes and were infested with R. 
microplus larvae. The erythrocytes were used to initiate an in vitro culture of B. bovis and B. bigemina. Daily samples of the 
cultures were taken for microscopy analysis of Giemsa-stained smears. In a second experiment, two does were infested with 
uninfected ticks on day 0 post-infestation (PI); on day 12 PI they were infested with tick larvae infected with B. bigemina 
and on day 16 PI were infested with larva infected with B. bovis. Adult ticks were collected on days 22, 34 and 38 PI and 
were used to detect the presence of Babesia by PCR and the haemolymph test. The results confirmed that red deer is a host 
for R. microplus ticks, since adult, replete female ticks were collected from the infested does. In vitro cultures of red deer 
erythrocytes showed the presence of intra-erythrocytic parasites for ten days for B. bigemina and for up to 28 days for B. 
bovis. Finally, uninfected ticks collected from red deer remained negative to babesia infection. Babesia-infected ticks 
resulted positive only to B. bigemina to both, PCR and haemolymph test and were able to successfully transmit babesiosis to 
uninfected cattle confirmed by sequencing of a B. bigemina-specific amplicon. These results indicate that red deer can 
maintain populations of ticks infected with B. bigemina but not B. bovis without transmission to a bovine host, which 
underlines the importance of these and most probably, other wild ungulates in the maintenance of bovine babesiosis and its 
vector tick.  

[Financed by INCO: 003691, FOFIUAQ2012 and PROMEP]. 
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Atlassing for Arthropod Vector Species of Public Health Significance in Italy Using 
Systematic Mapping of Bibliographical Records 
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Nationwide in-field sampling schemes of vector species for surveillance-oriented initiatives are generally expensive and 
labour-intensive. Atlas datasets may serve as a qualitative basis for documenting and approximating the distribution of 
epidemiologically relevant species. For vector species in Italy, many occurrence data are available but scattered in the 
literature. The harmonised collection and mapping of such data, together with geographically matched environmental 
variables relevant for the species in question, provide a valuable source of information for ecological niche modelling 
(ENM) aimed at informing public health authorities. Here we outline the structure behind the first bibliographical atlas of 
the main mosquito, sand fly and tick species of public health significance in Italy that is currently in the final stage of 
preparation. In addition, we present an example of using a standard ENM method with the atlas data to predict the potential 
distribution of a major invasive mosquito species in Italy: Aedes albopictus. We collected municipal-level occurrence data 
of Italian mosquito, sand fly and tick species by scrutinising the literature published between January 1985 and December 
2009. Criteria for selecting literature records to be included in the atlas were the unambiguous identification of the mosquito 
species, the date (at least the year) and the geographical information (at least the municipality) in which the observation was 
made. Reported species were atlassed  by mapping, on a quinquennial basis, their occurrence records together with a genus- 
and species-specific accompanying account in standard layout. Atlas data and relevant climate, landscape and host 
population variables were used to fit an ecological niche model for Ae. albopictus in MaxEnt. A total of 105, 35 and 40 
references were eligible for collecting mosquito, sand fly, and tick species occurrence data, respectively. These references 
provided information on 47 species (7 genera) of mosquitoes, 7 species (1 genus) of sand flies and 26 species (8 genera) of 
ticks, distributed in 1,873 (23.14%) Italian municipalities: 1,496 (18.48%) for mosquitoes, 154 (1.90%) for sand flies and 
353 (4.36%) for ticks. The atlas was focussed on 19 mosquito, 4 sand fly and 17 tick species of recognised public health 
importance in Italy. The MaxEnt ecological niche model for Ae. albopictus provided both statistically accurate and 
biologically plausible predictions.  

In conclusion, this atlas represents a dynamic tool to be updated regularly. It makes the point on the literature published in 
the considered time period by systematically collecting, harmonising and mapping the bibliographical records of the main 
vector species in Italy. These data showed to be useful for predictive ENM of species’ potential distribution. The atlas itself 
and the potential modelling derivations represent useful tools for supporting risk-based surveillance activities and public 
health actions. 
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Effects of AIDS Epidemiology in Sub-Saharan Africa 

Irene Nankabirwa; Shamim Nankya 

 
Background The AIDS epidemic has affected the African continent more than any other region on this planet. This paper 
seeks to highlight on the effects of Aids Epidemiology in Africa. Two-thirds of all people infected with HIV live in sub-
Saharan Africa, although this region contains little more than 10% of the world’s population. This is a region where more 
women are living with HIV than men and young women aged 15–24 years are as much as eight times more likely than men 
to be HIV positive.(UNAIDS report on the global Aids Epidemic 2010)  

Methods This paper was developed after a critical review of literature, Published medical literature, Journals and 
proceedings of international and African conferences on the acquired immunodeficiency syndrome (AIDS). We Selected 
authors of articles most pertinent to HIV infection in Africa and internationally  

Results HIV prevalence in the comparatively smaller epidemics in East Africa has either reached a plateau or is receding. 
After dropping dramatically in the 1990s, adult national HIV prevalence in Uganda has stabilized at 5.4%. However, there 
are signs of a possible resurgence in sexual risk-taking that could cause the epidemic to grow again. Conclusion This paper 
concludes that there is substantial dissonance between much of the epidemiologic evidence and the current orthodoxy that 
nearly all of the HIV burden in sub-Saharan Africa can be accounted for by heterosexual transmission and the sexual 
behavior of Africans. 
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Detection and Identification of West Nile Virus Antibodies in Serum Samples from 
Wild Birds And Horses in Poland 
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The aim of the study was to determine the presence of West Nile virus (WNv) antibodies in serum samples collected from 
horses, and derived from wild birds. Samples have been collected and derived from various locations in Poland in 2008-
2011. 181 serum samples from horses and 137 serum samples from wild birds were used. Samples have been examined by 
using ID Screen West Nile competition screening test for detection of West Nile virus antibodies. As the positive and 
negative controls serum from ID Screen West Nile test, have been used. For validation of the method, the standard serum 
obtained from horses derived from ANSES, Paris were examined and positive results were confirmed. The serological 
survey for WNv presence in horses gave a negative results in all cases. Serological survey was simultaneously conducted 
with serum samples derived from wild birds, 60 (43,8%) serum samples were positive on the presence of WNv antibodies. 
Antibodies for WNv presence were identified in serum samples represents different bird species which were as follows: 28 
White Storks (Ciconia ciconia), 2 Common Buzzards (Buteo buteo), 7 Western Jackdaws (Corvus monedula), 3 Brown 
Owls (Strix aluco), 4 Common Magpies, (Pica pica), 2 Hawfinch (Coccothraustes coccothraustes), 2 Grey Herons (Ardea 
cinerea), 4 Rooks (Corvus frugilegus), 2 Common Ravens (Corvus corax), and 6 Gulls (seagulls). Obtained results were 
confirmed by Virus Neutralization Test (VNT) using the Is98 WNv strain by reference laboratory for WNv ANSES, Paris. 
Presence of specific West Nile virus antibodies in serum samples collected from wild birds can suggests that the virus is 
already present in our climate zone. 

 

 
 
 
 
 



Abstracts – Poster presentations 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 

SUBMITTED BY            
Bogdan Oltean 
Research Centre Borstel 
Parkallee 22,  
D-23845 Borstel 
Germany 
Boltean@Fz-Borstel.De 
 

Basophil Activation due to Hard-Tick Bites in Humans 
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Recent findings suggest that tick bite is associated with the production of IgE antibody and that tick saliva preferentially 
induces a Th2 response, characterized by production of high levels of IL-4 and IL-10 and low levels of IFN-gamma and IL-
12 (Aceroet al., 2003). In this study, it is hypothesized that hard-tick antigenic material contains putative allergens being 
able to sensitize individuals to developing an allergy to tick bite. To this end, biological material from two hard-tick cell 
lines (IRE11 and IDE8– derived from Ixodes ricinus and I. scapularis, respectively) as well as I. ricinus salivary gland and 
body lysates were used in a human basophil activation test (BAT) to analyze binding and cross-linking capacity of 
membrane-bound IgE - basophils being one of the main effector cells of allergic reactions. Along with the above mentioned 
stimuli, Der-p2allergen-like protein from the castor bean tick I. ricinus was recombinantly expressed as a 15 kDahistidine-
tag fusion protein, purified and included as a stimulus within the setup. This molecule belongs to a diverse family of 
proteins (possessing a lipid-recognition motif) that includes major allergens of house dust mites.In ticks, genes encoding 
proteins belonging to this family were identified but their products have not been characterized yet. However, the IgE 
binding activity of the recombinant Der-p2 was studied by means of ELISA and found to be expressed only within the gut 
and haemolymph, strongly induced by a blood meal, as shown by RT-PCR (Horackovaet al., 2010). 

The BAT based on CD203c upregulation has been validated as a reliable tool for the diagnosis of IgE-mediated allergies 
(Sturm et al., 2010). It has been described that basophil antigen CD203c is highly expressedupon IgE receptor cross-linkage 
(Hauswirthet al., 2002). Moreover, allergen-induced CD203c upregulation on basophils can be assessed by 
immunofluorescence. So far, a number of 26 human blood donors were tested and basophil activation could be shown only 
for individuals with a history of tick-bite. A high basophil responsiveness to all stimuli tested could be recorded in the case 
of 6 tick-bitten donors of whom 5 have experienced more than one tick bite whereas all 5 non-bitten individuals displayed 
no basophil activation. The basophils of those donors, who were only once bitten, did not show a significant response. Only 
low stimulation was observed using Der-p2 as a stimulus, possibly because this protein is not present in the salivary glands 
and therefore not inoculated in the host during tick feeding. It might also play another role as stated by Horackovaet al., 
namely recognition and transport of lipids or interaction with lipidic molecules of microbes entering the tick body. The 
present results suggest that tick bite must occur more than once in order to induce basophil sensitization followed by 
activation of this granulocyte population. 
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The African buffalo (Syncerus caffer) is host for many pathogens known to cause economically important diseases and is 
considered an important wildlife reservoir for livestock diseases. Theileriosis, heartwater, babesiosis and anaplasmosis are 
the most important tick-borne diseases of livestock in sub-Saharan Africa, resulting in extensive economic losses to farmers 
in endemic areas. The most pathogenic and economically significant Theileria species in sub-Saharan Africa is Theileria 
parva, which causes East Coast fever (ECF), Corridor disease and January disease in cattle. There are no official reports on 
the presence of T. parva in Botswana and information on detrimentally significant tick-borne haemoparasites especially in 
Northern Botswana is scarce. The aim of the study was to screen buffalo samples for the presence of Theileria, Babesia, 
Ehrlichia and Anaplasma species using the reverse line blot (RLB) hybridization assay. DNA was extracted from buffalo 
blood smear samples obtained from two geographically different areas in Northern Botswana; the Chobe National park 
(n=64) and the Okavango Delta (n=57). A fragment of the 18S ribosomal RNA (rRNA) gene was amplified using genus-
specific primers and amplicons were identified by RLB hybridization to species-specific probes. Samples were also 
screened for the presence of T. parva using a T. parva-specific real-time PCR assay. Of the Theileria spp. present, T. parva 
(33%) and T. mutans (21%) were most prevalent. Other species of interest were: Anaplasma centrale (46%), A. marginale 
(32%), Babesia occultans (24%) and Ehrlichia ruminantium (6%). Real-time PCR results indicated that 74% of the samples 
tested positive for the presence of T. parva. This is the first report of T. parva in the buffalo population from Northern 
Botswana. Buffalo are asymptomatic reservoirs for these haemoparasites, and when infected buffalo share the same home 
ranges with cattle, haemoparasites can be transmitted to cattle through infected tick bites. This information on the circulation 
of tick-borne diseases can contribute to raise awareness among veterinary officials and cattle owners so that control 
measures (prevention of wildlife-cattle contacts, regular dipping) can be implemented to mitigate their economic impact. 
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In developing countries like Nigeria, scarcity and high costs of drugs have led farmers to look for alternative, 
unconventional, and cheap sources of treatment for their animals. Gmelina arborea is one of the plants being explored for 
its’ medicinal resources. Since drugs affect body constitution, haematological and biochemical analyses become highly 
significant in the assessment of the effects of medicinal plants on the animals. Unfortunately, there is little or no information 
on the physiological effects of G. arborea on the haematological and serum biochemical parameters of rabbits. Experiment 
was carried out, using 96 crossbred growing rabbits (2-3 months old) and randomly grouped into 4, of 24 rabbits each, and 
further divided into three replicates of 8 rabbits each. Rabbits was housed separately in three 3-tier hutches of 12 cages each 
and randomly assigned to 4 treatments; T1, T2, T3 and T4, containing 0, 150, 300 and 450 ml/L of aqueous extracts of G. 
arborea leaves, respectively. The aqueous extract was administered to the animals through clean drinking water at 
concentrations of 0, 150, 300 and 450 ml/L, for T1 (control), T2, T3 and T4, respectively for a period of eight weeks. Feed 
and water were given ad-libitum. Blood for haematological and biochemical analyses were collected from the ear vein of the 
animals fortnightly for analyses using standard procedures. Data collected were subjected ANOVA to determine significant 
differences among treatment means and where differences existed, means were separated using the Duncan’s Multiple 
Range Test (DMRT). Hb, PCV, WBC, eosinophil and monocytes of the rabbits were similar (P>0.05) between the groups, 
except in the experimental groups for RBC, neutrophils and lymphocytes. Serum biochemical parameters of the rabbits 
recorded significant (P<0.05) differences in the total protein, globulin, alkaline phosphatase, Aspartate amino transaminase, 
urea, creatinine and glucose, but not in albumin, Alanine transaminase and cholesterol. Haematological analyses of these 
rabbits revealed that Hb concentrations were higher than those of the control experiment. Although the Hb was not 
significantly (P>0.05) different among animals receiving this treatment, there was an inverse decrease as concentrations of 
G. arborea extracts increased. Analyses for the biochemical characteristics of the experimental rabbits recorded significant 
(P<0.05) decrease in total protein and globulin values. This may suggest a compromised immune system of the animals 
since globulins are serum proteins involved in immunity. This study revealed the ability of aqueous extracts of G. arborea 
leaves to increase oxygen carrying capacity of rabbits, by increasing their RBCs. However, the depression in total protein 
and total globulin of the rabbits receiving the treatments is a source of concern and advocates for further research, especially 
with the elimination of the antinutritional factors present in G. arborea leaf extracts. 
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We have developed a cell culture-derived, inactivated vaccine against Crimean-Congo hemorrhagic fever virus for 
prevention of the disease. Crimean-Congo hemorrhagic fever virus was purified from culture of Vero E6 cells by 
ultrafiltration and sucrose gradient centrifugation. Viral infection was inactivated by treatment of the viral stock with 
formaldehyde. Immunogenic properties of the vaccine were characterized in comparison with a mouse brain-derived, 
formalin-inactivated vaccine. Compared to the mouse brain-derived, formalin-inactivated vaccine with the cell culture-based 
vaccine resulted in a more than ten-fold increase in neutralizing activity. These results suggest that the cell culture-based 
vaccine can provide more effective immunity than the mouse brain-derived, formalin-inactivated vaccine.  
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Prevalence of Rhinovirus and Enterovirus Infections in a Selected Population of 
Children with Asthma Exacerbation. 

Ana María Páez Hurtado, Carlos Alberto Jaramillo, Elida Dueñas, Carlos Torres, María Del Pilar Delgado. 

 
Background: Asthma, ranked as one of the most common chronic diseases worldwide, affects approximately 300 million 
people in different countries around the world. The economic costs to global health systems exceed HIV/AIDS and 
tuberculosis combined, positioning it as a public health problem. Occasionally, patients with asthma may present episodes in 
which symptoms are worsened, resulting in an asthma exacerbation. Although the etiology of asthma is still unknown, some 
viral agents are recognized as possible triggers that may be associated with these exacerbations. Particularly, the recently 
identified type C Rhinovirus and Enterovirus 68, are possibly associated with the severity of the crises. 

Objectives: Determine the prevalence and type of Rhinovirus and Enterovirus in a selected population of Colombian 
children with asthma exacerbation and a possible association between their presence and the patient’s age, the severity of the 
exacerbation, drug use, admission to ICU and hospitalization. 

Methodology: Nasopharyngeal aspirates of patients between 2 and 15 years with a previous diagnosis of asthma, who were 
admitted to two health institutions in Bogota, Colombia, because of an asthma exacerbation, were analyzed. RT-PCR was 
performed followed by subsequent sequencing to determine the presence and type of Rhinovirus and Enterovirus in the 
analyzed samples. 

Results: 171 patients were included in this study, in which Rhinovirus was detected in 121 cases (70.8%) and Enterovirus 68 
in 4 subjects (2.3%). 30.4% of the detected Rhinovirus were identified as type A, 4.67% as type B and 54.9% as type C. 
Despite the high prevalence of Rhinovirus, there was no association between its detection and the analyzed variables. In 
contrast to this, the obtained data suggests a possible association between Enterovirus and the use of inhaled short-acting β2 
agonist, hospitalization and community-acquired pneumonia. 

Conclusions: These results demonstrate the importance of Rhinovirus infections in asthma exacerbations in pediatric 
patients, especially regarding type C Rhinovirus, but their presence apparently does not correlate with the severity of the 
crisis. Furthermore, although the low prevalence of Enterovirus, the manifestations of the infection with this virus suggest a 
more severe crisis, but more studies are required to determine their association with this disease. 
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Standardization of a PCR Assay for the Detection of Bocavirus using a Synthetic 
Control 

Ana María Páez Hurtado, Carlos Alberto Jaramillo, María Del Pilar Delgado. 

 
Introduction: Acute Respiratory Infections (ARI) are respiratory tract pathologies which constitute a major public health 
problem because they cause high morbidity and mortality rates in the population worldwide. In 2005, Swedish scientists first 
detected in nasopharyngeal aspirates, a virus that had not previously been reported. Given its relatively recent discovery, 
little is known about this agent, so its role as a possible causative agent in ARIs is uncertain. The Polymerase Chain 
Reaction (PCR) has been proposed as an alternative to conventional diagnostic methods because it provides better results in 
terms of speed, simplicity, sensitivity and specificity. Despite this, its main disadvantage is its high costs in viral positive 
controls. For this reason, to standardize a PCR assay for detection of Bocavirus using a synthetic control was the aim of this 
project. 

Objective: Standardization of a PCR assay for the detection of Bocavirus using an in vitro synthesized control. 

Methods: We designed a primer (INTF) that together with the primer 542R reported by Allander et al 2005,amplified a 
100bp sequence specific to Bocavirus. NCBI bioinformatics tools were used to approximate prior PCR results and to 
confirm that this sequence corresponded to the desired region. A PCR temperature gradient from 50 C to 60 C was done to 
determine an appropriate annealing temperature. Also, a titration of the synthetic control between 2 and 4ul per reaction was 
performed, as well as a modification of the final concentration of this sequence, carrying out serial dilutions of the stock. 
Similarly, a titration of magnesium chloride concentration was done between 1mM and 4mM. Finally, a comparison 
between the protocol with no modifications and a reaction mixture ready to use suggested by a commercial manufacturer 
was done. 

Results: After performing various tests, it was determined that the conditions that could be modified were the primers 
concentration to 0.1pmol/ul each, the magnesium chloride concentration to 3mM and the annealing temperature to 52 C. 
The final assay was carried out with all the proposed modifications, which showed a brighter and clearer band compared to 
the band obtained in the first PCR assay. 

Conclusions: Implementing all the variations made to the protocol, it was possible to affirm that these modifications were 
useful for an adequate standardization of the test and that the implementation of this synthetic control is a possible solution 
to the lack of controls for PCR. 
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Detection and Typing of Influenza Virus in a Selected Population of Children with 
Asthma Exacerbation in Bogota, Colombia. 

Diana Rojas Rengifo, Elida Dueñas, Carlos Jaramillo, Carlos Torres, Maria Del Pilar Delgado 

 
Asthma is defined as an airways chronic inflammatory disorder that affects adults and children of all ages (Braman, 2006; 
WHO, 2011). This disease has a great variability and is characteristically worse in episodes that are defined as acute asthma 
exacerbations (or crisis). There are about 300 million people affected by asthma in the world (WHO, 2011), In Colombia, 
the prevalence of asthma in general population is 10.4%. In Bogota the overall prevalence is 9.4%, and worldwide in 
children under 15 years old is 10%. Respiratory viruses have been repeatedly associated with asthma exacerbations in 
different groups of patients, with detection frequencies ranging from 40% to 90%. The Influenza virus has been associated 
with acute attacks of asthma in young children with mild manifestations. Most frequently this virus is associated to 
asthmatics than non-asthmatics. The aim of this study is to determine the prevalence of Influenza Virus in a pediatric 
population (2 to 15 years) that consult due to exacerbation of asthma at the emergency services and priority consultation in 
Fundación Cardioinfantil and Fundación Neumológia Colombiana. Nasopharyngeal aspirate samples from 175 patients (2 to 
15 years) were examined by RT-PCR to detect and typing influenza virus. A Chi square test was used to analyze the 
dependence between presence of the virus and age, gender and severity of the asthmatic crisis. In the period of February 
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2011 to April 2012 175 samples were analyzed. For Influenza A, 48 were positive and 127 negative, presenting a prevalence 
of 27,4%. Was not found a relation between the virus presence and age (χ2=0.011,d.f=2, p=0.995) neither with gender (χ2 
=1.560,d.f=1,p=0.212) and severity of the asthmatic crisis (χ2= 1.205,d.f=2,p=0.547).For Influenza B, 175 were negative 
and 0 Positive, with a prevalence of 0%. The data, suggest that Influenza A virus is largely isolated from children with 
asthma exacerbation than the influenza B virus, so this study shows that infections with the Influenza A virus has a higher 
tendency than Influenza B virus to develop acute asthma exacerbations.These results are part of the first study carried out in 
Colombia about prevalence of respiratory viruses in exacerbations of asthma in children, so there are no previous 
comparatives reports in Colombia. 
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Can Anaplasma ovis in Small Ruminants be Neglected any Longer? 
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Anaplasma species are obligate intracellular rickettsial pathogens transmitted by ticks with an impact on human and animal 
health. Anaplasma ovis (A. ovis) is present in sheep and goats in many regions of the world. It can be diagnosed applying 
different diagnostic methods like Giemsa staining, PCR or competitive ELISA. In this study, PCR on the basis of the gene 
coding for major surface protein 4 (MSP-4) was used to examine field samples collected from sheep in different countries. 
Altogether, 1161 blood samples from Turkey (n=830), Iraq (n=195), Sudan (n=96) and Portugal (n=40) were included in 
this study, showing a prevalence of 31.4%, 66.6% 41.6%, and 84.2%, respectively. The obtained data indicate a wide 
distribution of A. ovis in the countries under investigation and it can be assumed that the situation throughout the world will 
be similar. Thus, A. ovis should be considered as an important constraint of livestock production and further efforts should 
be made to better understand the epidemiology of this pathogen to be able to implement suitable control measures. 
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Infectious Pathogens Of Blood In Sheep In Iraq: A Study On Occurrence And Co-
Infection Using Molecular Diagnostic Tools 

S. Renneker1, J. Abdo2, B. Kullmann1, D. Beyer1, J. Ahmed1 and U. Seitzer1 

1 Division Of Veterinary Infection Biology And Immunology, Research Center Borstel, Parkallee 22,23845 Borstel, Germany; 2 Dohuk 
Research Center (Drc), Iraq-Kurdistan Region/1006 Ajdohuk, Iraq 

 
Diseases of small ruminants caused by pathogens infectingblood cellsare widely distributed over the world and of great 
importance regarding their economic impact. In Iraq, knowledge about diseases in sheep caused by different infectious 
agents affecting the blood is scarce. The present study gives information about which pathogens are present in sheep of 
Northern Iraq using molecular diagnostic tools for investigation. Having analyzed 195 samples from three different 
governorates in Northern Iraq (Dohuk, Erbil and Sulaimaniya) by Reverse-Line-Blot (RLB) the following pathogens have 
been identified: Anaplasma ovis (62.6%), Theileria ovis (14.35%) and Theileria uilenbergi (5.6%). Theileria uilenbergi has 
been detected for the first time outside of China and the results were confirmed by sequence analysis. Theileria lestoquardi 
and Babesia ovis could not be detected by RLB, however, due to the distribution of transmitting ticks, personal 
communication with local veterinarians and the literature it did not seem very likely not to have both these pathogens in this 
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part of the country so that the samples were also tested using a pathogen specific PCR. Positive results for Theileria 
lestoquardi could be observed in 7.7% of the samples. Regarding Babesia ovis 0.15 % of the samples showed a positive 
result. 

Co-infection of sheep with different pathogens could also be observed in the frame of this study. Samples of five animals 
were triple-positive for Theileria ovis, Theileria uilenbergi and Anaplasma ovis(2.56%) and one sample was triple-positive 
for Theileria ovis, Anaplasma ovis and Babesia ovis (0.05%). Eleven samples were double-positive for Theileria uilenbergi 
and Anaplasma ovis (5.6%) and 24 samples were double-positive for Theileria ovis and Anaplasma ovis (12.3%). Only one 
sample showed co-infection with Anaplasma ovis and Babesia ovis (0.05%). Samples of animals infected with T. 
lestoquardi did not show co-infection with any other pathogen. 

In conclusion, various pathogens infecting sheep blood are prevalent in the Northern part of Iraq. Even Theileria uilenbergi 
was described for the first time in Iraq suggesting a wider area of distribution of this pathogen on the Asian continent than 
within China.Also co-infection of sheep with different pathogens could be observed except for sheep infected withTheileria 
lestoquardi. As sheep are a major source for meat, milk and wool in Iraq the economic importance of the infection with the 
different pathogens is undisputed. To assess the dimension of the losses caused by pathogenic agents further studies are 
needed to better understand the epidemiology of the different pathogensand especially their additive effects on the animals´ 
health in case of co-infection. 
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Danger Encountering Non-Natural Globally Unique End To Life. 

Muhammad Asjad Riaz 

 
Infection with one of the dengue serotype causes lifelong immunity in the patients for that serotype and a partial immunity 
to the other serotypes. Dengue is the most common mosquito-borne worldwide viral infection caused by 1 of the 4 serotypes 
of dengue virus which belongs to Flavi virus family. It is transmitted by the bite of mosquitoes of genus Aedes aegypti and 
Aedes albopictus. Globally more than 2.5 billion people in 112 different countries are now at high risk from dengue virus. In 
1994 first case of Dengue fever was reported in Pakistan and since now its incidence is increasing day by day. Serotype 2 is 
the major circulating serotype in Pakistan. The most recent outbreak of dengue leads to 2500 deaths in Pakistan. Dengue 
virus causes non-specific illness and symptoms of classic dengue fever (DF) that is usually marked by the rapid onset of 
high fever, headache, retro-orbital pain, vomiting, weakness, diffuse body pain (both muscle and bone), bradycardia and 
hypotension. A characteristic rash appears along with the fever and spreads from the extremities to cover the entire body 
except the face. Vascular bleeding are the lethal characteristics of dengue hemorrhagic fever (DHF). A patient suffering 
from dengue usually has no feelings. In DHF, renal damage manifests as increase in levels of urea and decreased creatinine 
levels. Current study was designed to see the status of Renal Function tests (RFT’s) in the patients presenting at Mayo 
hospital Lahore.  

The impacts of RFT’s on the clinical presentations and outcomes of dengue infection have not been reported previously. The 
104 confirm dengue hospitalized patients with no renal disease were included in the study. A cross sectional review was 
conducted of odesk medical, clinical presentations, complete clinical chemistry Laboratory findings, and underlying 
diseases for all cases of dengue infection in 2011 outbreak of dengue in Lahore, Pakistan. Characteristics and outcomes of 
dengue-infected patients with and without RF were compared. Renal Function Tests (RFT’s) performed photo- metrically to 
calculate the urea and creatinine values and their ratios from blood samples of dengue infected patients. The results showed 
slightly raised blood urea and decreased serum creatinine level. The urea values were raised in total 50 males and 12 females 
whereas creatinine values were decreased in 25 males and 14 females only. There were also five raised creatinine values in 
male patients only which had been died. So the results indicate the effect of dengue fever on renal function of infected 
individuals. There were also continuous complains of heel ache and heal ache, after and during recovery from dengue 
respectively. Dengue is now endemic in Pakistan too circulating throughout the year with a peak incidence in the Monsoon 
period. This data might be used in future studies. 
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Analysis and Localization Of VDAC-Like Protein of Rhipicephalus microplus Midgut 
Cell in Responses to Infection by Babesia bigemina 
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We investigated the interaction of Rhipicephalus microplus midgut cells with Babesia bigemina sexual stages using a 
proteomic approach. A polypeptide from the R. microplus midgut that binds to proteins from B. bigemina sexual stages was 
identified and sequenced. Combining 2D overlay and tandem mass spectrometry (MS/MS) techniques, we determined that 
this polypeptide corresponds to a mitochondrial voltage-dependent anion-selective channel (VDAC). The goal of this study 
was to analyze the gene expression and the VDAC protein localization in ticks infected with B. bigemina. According to the 
qRT-PCR results, the vdac expression level was higher in infected ticks compared to uninfected ones. This increment in the 
vdac expression might be as a response to parasite infection. Localization of VDAC by antibodies against recombinant-
VDAC by immunofluorescence showed that this protein is localized in the plasma membrane and in the cytoplasm. This 
result is in agreement with other studies indicating that this protein localizes in both mitochondrial and plasmatic 
membranes of different cellular types. This is the first report of the characterization of a VDAC-like protein in R. microplus, 
and a possible role for this protein in the B. bigemina infection process is suggested. 
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Typification of Babesia bovis Reference Isolates Using Micro and Minisatellite Markers 
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Babesia bovis is a tick-transmitted hemoprotozoan and a causative agent of bovine babesiosis, a cattle disease that causes 
significant economic losses in tropical and subtropical regions. In order to study the population structure of B. bovis, a 
system of molecular markers based on micro and minisatellites (STRs, simple tandem repeats) has been developed. STRs 
are useful as molecular markers due to their high polymorphism, and the possibility to differentiate amplified alleles by their 
length polymorphism, circumventing sequencing. In a first step, bioinformatic tools were used to search for STRs in the B. 
bovis genome. Subsequently, primers were designed that bind the flanking regions of each STR and their faithful 
amplification verified using three reference strains. Due to their high polymorphism and faithful amplification 21 STRs 
located across the four chromosomes of the parasite were finally selected and used to type eighteen reference strains 
originating from different continents, countries and geographic regions including South (Argentina, Brazil) and North 
America (Mexico, USA), Middle East (Israel), and Australia. The multilocus genotype of each isolate was determined, a 
distance matrix established, and a neighbour joining tree generated. Results demonstrate that B. bovis populations seem to 
be structured between continents, countries, and geographic regions, since a correlation between the genetic distance and the 
geographic distance of the different isolates was generally observed. This finding has important implications for the 
development of vaccines and diagnostics. 

Financed by INTA (AESA- 203961) and the European Commission (INCO 245145 PIROVAC). 

 

 
 



Abstracts – Poster presentations 
Joint Conference on Emerging and Re-emerging Epidemics Affecting Global Health 2012 

SUBMITTED BY            
Sparagano Olivier  
Northumbria University  
Faculty of Health and Life Sciences 
Coach Lane Campus 
Newcastle upon Tyne, Tyne and Wear UK NE7 7XA"  
olivier.sparagano@northumbria.ac.uk 
 

Screening and identification of novel cytochrome P450s in ticks 
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Cytochromes P450 are the major phase I drug metabolising enzymes found in most species including those belonging to the 
phylum arthropoda. Much of the work within the area of xenobiotic metabolism in this phylum has centred round J40 
mosquito species such as Anopheles gambiae and Culex quinquefasciatus due to their role as vectors of the malaria parasite, 
plasmodium falciparum. Current J45 research on these mosquito species has identified members of the CYP6 and CYP9 
families as playing an important role in the detoxification of pesticides and also development of resistance to these 
pesticides, most notably, CYP6Z1 and CYP6P3 have been shown to detoxify DDT and permethrin, respectively[1, 2]. In 
addition to mosquitoes this phylum contains many other medically and veterinary important ectoparasites many of which are 
members of Acari subclass (ticks and mites). The work presented here focuses on the identification of xenobiotic 
metabolising P450s from the cattle tick Rhipicephalus (Boophilus) microplus, an ectoparasite of cattle and a vector to 
numerous diseases most notably babesiosis, that costs the US and many other beef producing countries millions of dollars 
each year. To date only 3 CYP genes have been identified within this species, none of which belong to the key CYP3 clade 
or have been characterised functionally [3-5]. The research involved with this species and other acari, is currently greatly 
hindered by the lack of genome data available however, transcriptomic data is now starting to become available [6, 7]. We 
now have access to 115 putative transcriptomic CYP sequences from this species. Following detailed bioinformatics 
analysis and the construction of phylogenic trees, these sequences have been grouped into families and putative CYP6 and 
CYP9 homologues identified. From these partial DNA sequences, gene specific primers (GSP) have been designed and used 
in 5’ and 3’ RACE reactions to isolate full length cDNA sequences. cDNAs were generated from RNA obtained from tick 
cell cultures (BME/CTVM2)[8]. The isolation of these novel CYP cDNAs will facilitate detailed enzymatic characterisation 
and investigation into their role in pesticide resistance. Finally this data will ultimately assist in designing better/specific and 
hopefully more environmentally friendly compounds for the control of these ectoparasites and additionally provide a base 
that could be extended to other acari members. 
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Veterinary Public Health Issues related to "One World One Health" 
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Humanity faces many challenges that require global solutions. One of these challenges is the spread of infectious diseases 
that emerge (or re-emerge) from the interfaces between animals and humans and the ecosystems in which they live. This is a 
result of several trends, including the exponential growth in human and livestock populations, rapid urbanization and huge 
human society's displacements, rapidly changing farming systems, closer integration between livestock and wildlife, forest 
encroachment, changes in ecosystems and globalization of trade in animal and animal products. 

Communication contributing to "One World One Health" concept, with its trans-disciplinary nature, ecological perspective, 
changed orientation, and audience-centered philosophy, has the potential to make significant contributions to public health. 

Media sector informs the populace without bias. It acts as an anchor for many facets of a society and supports its 
fundamental workings, bringing out the positives and negatives of industry, making citizens’ voices audible to decision 
makers and most importantly, revealing and spreading economic and other information including public health massages.  

Media cannot improve public health unless it reaches across the whole population, and the majority understands it and uses 
it as critical source of information. The three most critical attributes of an effective media sector are independence, quality 
and reach. These benchmarks ensure that information is reported without fear of any obstacles, views are expressed from a 
wide variety of perspectives, and media has the capacity to produce political, social, and economic information for all 
segments of the society, which can settled the concept of "One World One Health".  

As Arab countries strive for sustainable development, press freedom and the broader issue of democratization of 
communication has become primary concerns to stakeholders interested in improving development and governance. 
Sustainable development here refers to the empowerment of people to seek not only their own self-improvement but also the 
improvement of future generations. From this standpoint, information supports sustainable development when the majority 
of the people have access to the information they need to make informed economic, political, and social decisions to 
enhance public health. 

This paper explores how the lessons learned from the communication tools used in the political changes in the Arab world 
and the previous expected Pandemics, can have impact on public health improvement, especially for the control of emerging 
and re-emerging zoonoses worldwide. 
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Experimental Transmission of Theileria annulata by Hyalomma dromidarii and 
Hyalomma marginatum rufipes Ticks 

K. M. Taha, A. M. Elhussein 

 
Tropical theilerioisis, caused by Theileria annulata is a serious tick-borne diseases resulting in massive endemic losses in 
cattle in River Nile State, northern Sudan, hindering all efforts at upgrading cattle for milk production. The disease is known 
to be transmitted by Hyalomma anatolicum ticks. As there is a wide diversity of ticks species prevalent in the area, the 
present study aimed at assessing the vectorial capacity of Hyalomma dromidarii and Hyalomma marginatum rufipes ticks in 
the transmission of Tropical theilerioisis. Flat nymphs of H. dromedarii and H. marginatum rufipes were fed on clinically 
infected calf with T. annulata. Emerged adults were allowed to feed on three susceptible calves for each tick species. Both 
species succeeded in transmission of tropical theileriosis to naive calves resulting in an onset of clinical disease. All 
infections in the above trials were confirmed through antibodies detection using IFA test and genome detection using PCR, 
in addition to microscopic examination of blood and lymph node biopsy smears and close monitoring of experimental 
animals. Ticks species used in the trials of transmission of T. annulata were the highest prevalent species infesting cattle in 
River Nile State barring Hyalomma anatolicum. Authors excluded the possibility of transmission in the field by Hyalomma 
marginatum rufipes, building on the fact of feeding of immature stages of the tick on rodents. Actually, ticks life cycle could 
not be broken due to absence of a preferable host, so, immature stages of these ticks may feed on other vertebral host being 
epidemiologically important in the disease transmission under natural conditions. 
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A Molecular Survey of Anaplasma spp., Rickettsia spp., Ehrlichia canis and Babesia 
microti, in Foxes and Fleas from Sicily 

Torina A., Blanda V., Antoci F., Scimeca S., D’Agostino R., Scariano E., Piazza A., Galluzzo P., Caracappa S. Istituto Zooprofilattico 
Sperimentale Della Sicilia 
 
Fleas (Insecta, Siphonaptera) are obligated bloodsucking insects parasitizing birds and mammals and having a worldwide 
distribution. Several species have been implicated in pathogens transmission. The Pulicidae family includes species 
parasitizing humans, domestic and wild animals (genera Pulex, Ctenocephalides and Spilopsyllus). This study was aimed to 
monitoring red foxes and fleas isolated from them in Sicily as potential reservoirs and vectors of pathogens. 13 foxes 
(Vulpes vulpes), found in Palermo and Ragusa provinces, were analyzed. For each fox, the spleen was removed and used for 
DNA isolation. 109 fleas were collected from the foxes, identified and grouped in 28 pools according to species and sex. 
DNA extracted from fleas and foxes was tested by PCR to detect pathogen DNA of Ehrlichia canis, Babesia microti, 
Rickettsia spp. and Anaplasma spp. 74 fleas (68%) belonged to the species Xenopsylla cheopis, 32 (29.3%) to 
Ctenocephalides canis, 2 (1.8%) belonged to Ctenocephalides felis and 1 (0.9%) to Cediopsylla inaequalis. In the foxes 
prevalences of 7.7% for Anaplasma spp., of 30.8% for E.canis, and no positivity for B.microti and Rickettsia spp were 
reported. Out of the fleas, 15 pools (9 of X.cheopis, 4 of Ct.canis, 1 of Ct.felis and 1 of Ce.inaequalis) were positive for 
Anaplasma spp. (53%). 3 pools (2 of X.cheopis and 1 of Ce.inaequalis) resulted positive for E.canis (10.7%). A pool, 
composed by Ct.felis, was positive for Rickettsia spp. Sequence analysis of marker genes used for Rickettsia species 
identification revealed that it belonged to R.felis species. No pools were positive for B.microti. Our results emphasize the 
potential risk of fleas’ transmitted infections in Sicily. Since foxes often live in proximity to domestic areas, they could 
constitute potential reservoirs of human and animal parasites. Further studies should be performed on fleas to determine 
their vectorial capacity.  

Funded by Italian Ministry of Health (IZSSI 11/10). 
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Culicoides in Sicily: Species Diversity and Seasonal Prevalence from 2000 To 2011 

Torina A., Guercio A., Scimeca S., Blanda V., D’Agostino R., Ferrara Mc., Di Marco V. 

Istituto Zooprofilattico Sperimentale Della Sicilia, Italy 

 
The genus Culicoides (Diptera: Ceratopogonidae) contains important vectors of pathogens responsible for several diseases 
with veterinary and public health significance, including bluetongue (BT) in ruminants, African horse sickness (AHS), 
epizootic hemorrhagic disease (EHD) in deer, filarial diseases in various species including humans and the recently isolated 
Schmallenberg virus in ruminants. Infections spreading and intensity are strongly related to Culicoides species distribution. 
After the first BT outbreak in Sicily (Palermo, 2000), an entomological surveillance plan started monitoring the island for 
Culicoides presence. The captures were carried out in sheep, goat and cattle farms trough Blacklight traps. This work 
describes the results obtained by the examination of 6381 captures collected from 2000 to 2011. Culicoides species were 
identified using morphological keys and the average monthly prevalence of positive captures was calculated, considering 
each species with respect to the total number of captures. Fifteen species were mainly detectable all over the year, even if, 
during the winter, some of them had prevalence values close to zero. C.obsoletus was well represented during the whole 
year, with a prevalence ranging from 31.13% (October) to 62.74% (May). C.pulicaris prevalence was of  

5.42% (January) and 20.73% (July). C.imicola prevalences ranged from 1.26% (February) to 23.62% (October). 
C.newsteadi, C.gajgelensis and C.circumscriptus were well represented during the year with average monthly prevalence 
values higher than 10%. C.paulae, C.subfascipennis, C.fascipennis, C.tauricus and C.nubeculosus were found from May to 
November, while during winter their presence was very low. On the contrary, C.agathensis was mainly present from 
November to April, with a maximum peak of 19.96% (March). C.monoculicoides, C.scthulzei and C.punctatus were very 
few represented in all the captures. The data reported consitute a very important tool to illustrate Culicoides presences in the 
country and to draw risk maps of Culicoides transmitted diseases spreading.  

Thanks to Rosa Filippi and Franco Ferraro for their technical support. 
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Identification and Characterisation of Potential Attenuation Markers of Theileria 
annulata Live vaccines 

S. Tschitschmann, B. Kullmann, D. Beyer, J. Ahmed, U. Seitzer 
 
Prolonged culturing of Theileria-infected cells leads tothe attenuation of the parasite virulence. The aim of the study is to 
investigate whether epigenetic silencing plays a role in this process. In Plasmodium, it has been shown that heterochromatin 
formation is initiated by the histone deacetylases Sir2 A and B (PfSir2A and PfSir2B), in associationwith other epigenetic 
regulators, thus leading to gene silencing. Specifically, Sir2 promotes a restricted expression of the var gene family, which 
are important for pathogenicity in Plasmodium (reviewed by Cui and Miao, 2010). Based on the similarity between these 
two apicomplexan parasites, we assumed that a similar mechanism involving Sir2 could exist in Theileria. Sequence 
analyses revealed that the TaSir2 is an about 3kb big gene. The resulting protein sequence is predicted to harbor all 
characteristical features of Sir2-like proteins. Furthermorethe bovine proteome has for every orthologous human Sirtuin one 
Sirtuin. In this context, we speculated that bovine Sir2 and /Theileria/ Sir2 may promote silencing of virulence genes in 
/Theileria/, thus mayplay a role in attenuation. We investigated whether bovine Sir2 might be up-regulated in highly 
passaged, attenuated cells. We were able to detect bovine Sir2 in /T. annulata/ infected cells using Western Blot and 
immunofluorescence staining. Western Blot analysis showed that passaging of /Theileria annulata /infected//cells seems not 
to have any impact on the bovine Sir2 expression level. Furthermore, the characterisation of the bovine Sir2 was attempted 
by carrying out a set of immunofluorescence experiments, in which anti-human Sir2 antibody (detects bovine Sir2) and anti-
TaSP-antibody (detects the parasite /Ta/SP protein on the schizont membrane) were used. Bovine Sir2 staining could be 
demonstrated in few schizonts of /Theileria/ infected cells. Interestingly, these schizonts were indeed undergoing 
differentiation to merozoites. This finding led to the assumption that bovine Sir2 may play a role during merogony in 
/Theileria/.Moreover, we propose epigenetic regulation might be involved in stage differentiation and possibly attenuation, 
due to the detection of histone methylation markers in/Theileria/ infected cells implying the presence of epigenetic 
machinery. 
Cui L, Miao J. (2010). Chromatin-Mediated Epigenetic Regulation in the Malaria Parasite Plasmodium falciparum. Eukaryot Cell 
9(8):1138--1149. 
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CCHF Infection Prevalence in Field Collected Ticks in Turkey 

Zati Vatansever, Munir Aktas, Esin Guven, Nurettin Canakoglu, Engin Berber, Aykut Ozdarendeli 
 
Host-seeking ticks were collected in 8 villages during June 2010 in CCHF highly endemic area of Turkey. Crop fields, 
where human activities were concentrated, were selected with the aim of collecting active host-seeking Hyalomma ticks. 
Collection was made by using human volunteers, where one collector spending 15 minutes sitting/standing by the bushy 
border of the field in order to attract hiding ticks. Sampling was done between 10 and 12 in the morning and 14 and 16 hours 
in the evening for total of 4 hours per day. Approaching or already crawling ticks were collected into vials, kept alive in a 
cool place at aprox. 85%RH and later were transferred to the laboratory. Ticks were identified at species level and were 
further crushed and stored in liquid nitrogen and later tested  byantigen capture ELISA developed by Fırat University, 
Turkey. 

A total of 814 host-seeking ticks were collected during 7 days of study period. The mean collection number was 15.65 
ticks/person/hour. Off the collected ticks, 790 (97.05%) were Hyalomma marginatum and 20 (2.47%) H. aegyptium. Also 4 
individuals of Rhipicephalus turanicus were found crawling on collectors, probably acquired from vegetation. All ticks were 
individually subjected to agELISA and 47 (5.77%) were found positive. Off positive ticks 3 (6.39%) were H. aegyptium, 
while the rest were H. marginatum (93.6%). Prevalence of infected ticks among 8 localities varied between 2.2% and 
11.9%. A total of 10 CCHF cases were diagnosed in the sampled localities in 2010. 

In our previous study (2008) in the same area mean tick number was 4.67 ticks/person hour and infection prevalence in ticks 
was 16.43%, varying between 6.06% and 29.86%. The number of CCHF cases in the study cites was 18 in 2008. 

Although the number of CCHF cases looks like correlated with the infection prevalence in ticks, this correlation is not 
consistent at the locality level. 
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Comparative Proteomic Analyses Between Virulent and Attenuated E .ruminantium: 
Towards Improved Knowledge on Heartwater Disease 

Miguel Ventosa 1,2, Elisabete Pires 2, André M. Almeida 2,3, Nathalie Vachiéry 4, Ana V. Coelho 2 , Isabel Marcelino 1,2 
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The Rickettsiales Ehrlichia ruminantium (ER) is an obligate intracellular bacterium that causes Heartwater, a fatal tick-
borne disease in ruminants, posing important economical constraints to livestock production in sub-Saharan Africa and in 
some Caribbean islands. Several vaccine candidates are under evaluation, but the development of a fully effective vaccine 
has been hindered by the lack of knowledge on ER biology. In this work we aim to i) characterize the whole proteome of the 
virulent and attenuated ER Gardel, both being currently used as inactivated and attenuated vaccines, espectively, and ii) 
identify differences between both phenotypes in order to bring new insights on ER pathogenesis and identify mechanisms of 
attenuation. 

For this, the Gardel strain isolated in Guadeloupe (FWI) was used. Both phenotypes were cultivated in bovine aortic 
endothelial cells (BAE), the attenuated one being derived from the virulent phenotype through over 200 laboratory passages 
in BAE cells. ER elementary bodies was then harvested at 80% cell lysis and purified by a multistep centrifugation process. 
Total ER protein extracts were obtained using sonication, quantified by 2D Quant kit and analyzed using 1DE and DIGE 
gels. Protein bands were excised, digested and submitted to micro LC-MALDI-TOF/TOF-MS analysis for protein 
identification. 

For whole proteome characterization, 1DE gel profiles resulted in well defined bands and a large numbers of porins were 
detected in both cases, MAP1-family proteins being mostly detected in the virulent strain. Complementary, DIGE analysis 
resulted in 1300 well resolved spots and differential protein migration patterns were clearly seen between attenuated and 
virulent ER phenotypes. Interestingly, four major proteins spots corresponding to a porin were exclusively found in the 
attenuated phenotype. These new data not only will contribute to improve the knowledge on heartwater disease as they will 
significantly contribute to foster the development of new vaccine strategies. 
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Virus excretion and antibody dynamics in goats inoculated with a field isolate of peste 
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A field isolate of peste des petits ruminants virus (PPRV) from an outbreak in Tibet, China was inoculated into goats to 
investigate the dynamics of virus excretion and antibody production. Further animals received PPRV vaccine strain Nigeria 
75/1. Ocular, nasal and oral samples were tested for the presence of virus by one-step real-time qualitative RT-PCR (qRT-
PCR); Competitive ELISA (c-ELISA) was used for the measurement of specific antibodies against PPRV. Virus particles 
could be detected as early as day 3 post-inoculation (pi) and virus excretion lasted for up to day 26 pi. All four goats 
inoculated with the PPRV field isolate were seropositive as early as day 10 pi. In animals inoculated with the vaccine strain, 
antibody was detected at day 14 pi, and levels of neutralizing antibodies remained above the protection threshold level (1:8) 
for eight months. Both virus particles and neutralizing antibodies were detected earlier in goats challenged with the field 
isolate than in those receiving the vaccine strain. 

Keywords: Peste des petits ruminants virus (PPRV), qRT-PCR, ELISA, Virus neutralization test 
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Comparative Analysis of Biochemical Features of 22L and RML Prion Strain 
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Phenomenon of prion strains has cited frequently as evidence that an independently replicating informational molecule 
exists within the infectious particle. In present study, we systematically analyzed the biochemical properties of two common 
used prion strains. We found that 22L strain contained more di-glycosylated prion proteins than RML after PK digestion. 
22L strain showed stronger PK resistance than RML in both conditions with or without denature reagent. Moreover, 22L 
strain displayed more resistant against detergent solubility than RML. Furthermore, 22L strain processed more aggregative 
forms of PrP than RML. Our results indicated that prion strains could maintain their features after long time passages in the 
same species. Those results supported a hypotheis that prion conformational information encoded by PrPSc rather than 
PrPC.  

Keywords: Prion strain, 22L, RML, Biochemical properties 
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Objective: To evaluate the uses of dry blood spot stored at 37 oC, 45 oC, and 50 oC  for detection for HIV antibodies by 
using Rapid test. 

Methods: 95 blood specimen were used in this study, 50 specimen were collected from HIV positive, and 45 collected from 
HIV non reactive patient, dry blood spots (DBS) were prepared by applying 50 µl of whole blood on whatman 3 filter paper 
(Whatman International® Ltd.),specimens of all DBS were stored at 37 oC, 45 oC, and 50 oC . 

All DBS were tested with two rapid test (ACON ® One Step Test Device), and (ACCURATE ® test device), and to 
evaluate the effect of storage temperature and time on sensitivity and specificity, DBS were tested after 2 weeks, 4 weeks, 
and 8 weeks. 

Results: After 2 weeks 48 out of 50 HIV-positive DBS were positive, and all 45 HIV-negative DBS were negative, at the 
different temperatures with both ICT test devices, with sensitivity of (96%) and specificity of (100%). After 4 weeks at 37 
oC, no change was reported in sensitivity and specificity with the both rapid tests. There was decrease in sensitivity after 8 
week storage, specially at higher temperature  45 oC, and 50 oC . 

Conclusion:  When tested with rapid test, DBS stored at 37 oC, and 45 oC showed good stability until 8 weeks, but when 
stored at 50 oC it showed good stability until week 4, and it had less stability when stored for 8 weeks. The present study 
concluded that in area with high temperature such as Sudan DBS can be stored at room temperature and tested with rapid 
test within 8 weeks. 
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Borna disease is a transmissible, progressive, non-purulent  poliencephalomyelitis of horses and sheep caused by the borna 
disease virus (BDV). It affects many warm blooded animals is discussed to induce psychiatric disease in humans. In this 
study, 4 English thoroughbred horses with neurological disorders were investigated for the presence of neuropathogenic 
equine herpesvirus-1 (EHV-1) and Borna disease virus (BDV) by using real-time PCR and histopathological methods. High 
fever, ataxia, depression, incoordination and gait abnormalities were present in these horses which died within a few days 
after developing neurological sings. Neuropathogenic EHV-1 was detected in the brain of 2 horses by real-time PCR 
(Yilmaz et al., 2012; J. Equine Vet. Sci) while the BDV-p24 gene was amplified from the brain of a 3 year old and from the 
blood of a 1 year old horse by real-time RT-PCR. A 100 bp product of real-time PCR was sequenced and the sequences 
were identical with the BDV-p24 gene reported previously. In the brain of BDV positive horses, hyperemia was pronounced 
in the parenchyma and meninges. Non-purulent poliencephalomyelitis characterised by perivascular mononuclear cell 
infiltration was seen. Mononuclear and polymorphonuclear cell infiltration was also seen in liver with necrotic perihepatitis. 
Subacute splenitis and glomerulonephritis were also observed.In conclusion, Borna Disease virus was detected in 2 horses 
from Turkey for the first time using molecular detection methods. The sequences of BDV-p24 were found to be similar to 
those reported from horses previously. In future epidemiological studies need to be performed to investigate the spread, 
frequency and molecular diversity of BDV in animals in Turkey in order to determine the risk of this pathogen for Turkish 
veterinary and public health. 
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Schmallenberg virus is a Shamonda-like RNA virus which belongs to the Simbu sero-group of the genus Orthobunyavirus in 
the family of Orthobunyaviridae. The genome of the virus is similar to Shamonda, Aino and Akabane virus. The virus was 
first detected in 2011, Schmallenberg, Germany in a cattle showing hyperthermia, diarrhea and drop in milk production. It 
was later reported in many European countries mainly in the Netherlands in aborted fetuses, stillborn and newborn lambs, 
kids and calves with neurological signs and malformed fetuses. However, Schmallenberg virus has not been reported in 
Turkey at present.The aim of this study was to investigate the presence of Schmallenberg virus in sheep, goats and cattle in 
Turkey in the same period that the virus has been circulating in Europe. For this, archival and newly collected samples were 
analysed for the presence of Schmallenberg virus RNA by real-time RT-PCR using spesific primers and probe. RNA 
extracted from 116 aborted fetuses of sheep (60), goats (12) and cows (44) and samples from the blood of 46 lambs and 
internal organs of 20 sheep collected in 2011-2012 from Marmara (EU border), Aegean and Blacksea regions of Turkey 
were analysed. Schmallenberg virus RNA was detected in 1 aborted calf and 2 aborted lambs originated from the Marmara 
region. For a better understanding, investigation is still going on for the isolation and characterization and epidemiology of 
this virus in Turkey. 
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The evolution of influenza A viruses represent a major challenge for both human and animal health. Influenza A viruses can 
infect different host species including birds, swine and humans. Swine are susceptible to infection with a subset of both 
avian and human influenza A viruses subtypes and represent a “mixing vessel” able to generate novel reassortant viruses. 
Evidence of the role of swine in the generation of human pandemic strains has been reinforced by the recent occurrence of 
H1N1 pdm2009. To be able to promptly investigate the dynamics of Swine Influenza A viruses (SIV), we are developing a 
rapid sequencing method using the Ion Torrent PGM sequencing platform, a next generation sequencing machine. We tested 
a multiplex PCR, (PathAmpTM Flu A Reagents) to amplify all the 8 genome segments of Influenza A viruses on several 
SIVs isolated in Italy. Such approach was able to amplify all tested swine influenza isolates (H1N1, H1N2 and H3N2 
serotypes) with different amplification efficiency of the 8 segments. Library preparation was set up to obtain a median 
fragments size of 200bp and subsequently emultion PCR and sequencing reaction on the Ion Torrent PGM. Results of 
sequencing reaction obtained will be presented as coverage on the different genome segments for the different serotypes. 
Such results will be important to define the number of specimens that could be sequenced on a single chip to obtain a 
consensus sequence of the isolate or to obtain ultra deep sequencing and look for quasispecies in a sample. 
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Based on the data mining and epidemiological investigations on the typical region of LongDe-Jingyuan county in Ningxia 
province in the north-west part of China, North American Animal Disease Spread Model (NAADSM) were applied to 
simulated the highly pathogenic avian influenza spreading and transmission across region. The production types selected 
were the backyard poultry, poultry vendor, commercial market, and wild bird. Parameters for the setting of frequency and 
the distance distributions of movement of live birds among combined production type were based on the local expert 
opinions and batches of epidemiology investigations. Three level of vaccination coverage for the backyard poultry 
population were modeled, respectfully to be 92%, 85% and no vaccination coverage. The 92% and 85% vaccination 
coverage are close to the real scenario in most part China. Destruction priority concerning for the commercial market VS 
poultry vendor setting were simulated, result show that priority destruction of commercial market can be a better decision in 
risk management, total number of animas in all units that are or become infectious over the course of an iteration were 2183, 
much lower than the number infected under the priority of vendor destruction of 3121. Total number of animas in all units 
that are destroyed over the course of iteration under the priority of vendor destruction setting numbered to be 14489, 
compared with the number of 12874 simulated with priority of market destruction modeling. Based on the modeling of the 
number of animal infected and the animal at risk exposure, and destroyed, setting of vendor priority destruction were all 
entailed much higher loss, either physically or economically. Modeling result show that in given region having similar 
conditions like in LongDe-Jingyuan county, commercial market can play important role in the transmission of the disease, 
which indict the commercial market should be paid much attention in local HPAIV risk management. 
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Background: Detailed analysis of the dynamic interactions among biological, environmental, social, and economic factors 
that favour the spread of certain diseases is extremely useful for designing effective control strategies. Diseases like 
tuberculosis that kills individuals or people every 15 seconds in the world, require methods that take into account the disease 
dynamics to design truly efficient control and surveillance strategies. The usual and well established statistical approaches 
provide insights into the cause-effect relationships that favour disease transmission but they only estimate risk areas, spatial 
or temporal trends.  

Methods and results: Here we introduce a novel approach that allows to detect mechanisms underlying the dynamics of 
disease spreading. The method is presented throughout the analysis of the spread of tuberculosis in a Brazilian endemic city 
during five consecutive years. The spatio-temporal correlation of the yearly geo-referenced data, using different 
characteristic times of the disease evolution, allow us to trace the temporal path of the aetiological agent, to locate the 
sources of infection, and to characterize the dynamics of disease spreading. Consequently, the method also allowed for the 
identification of socio-economic factors that influence the process. 

Conclusions: The information obtained with this approach can contribute to more effective budget allocation, drug 
distribution and recruitment of human skilled resources, as well as guiding the design of vaccination programs. This kind of 
approach can also be applied to other diseases as well other social processes taking into account the specificities of the 
disease and the population analysed. 
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Ehrlichiae are obligate intracytoplasmic Gram-negative, tick-borne bacteria belonging to the Anaplasmataceae family. 
Ehrlichioses are considered as emerging diseases in both humans and animals. Several members of the genus Ehrlichia have 
been isolated and propagated in vitro. This paper describes the continuous propagation of a Brazilian Ehrlichia sp. isolate in 
IDE8 tick cells and canine DH82 cells. Originally, the organisms were isolated from the haemolymph of Rhipicephalus 
(Boophilus) microplus ticks into IDE8 cells. Infected IDE8 cells were received from Brazil and used to propagate the 
organisms in IDE8 and DH82 cells. Both infected cell lines were kept for more than 1 year. During the cultivation period, 
36 and 14 subcultures were carried out in IDE8 and DH82 cell cultures, respectively. Re-infection of IDE8 cells with 
organisms grown in DH82 cells was achieved. Sequence analyses made with a fragment of the 16S rRNA gene showed that 
the Ehrlicha sp. Brazil is closely related to Ehrlichia canis. Nevertheless, the maximum likelihood phylogenetic tree shows 
that Ehrlicha sp. Brazil falls in a separate phylogenetic clade from E. canis. 
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