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MESSAGE FROM THE CONFERENCE CHAIRPERSON

I am delighted to honor to be a chairperson in the rst Conference of Tropical Medicine in 
Sri Lanka. As a chairperson of the conference, its my pleasure to send a message for all our 
resource personals, delegates and  honorable invitees.

I am proud to invite Professor Santiago Mas-Coma, Elected President of the International  
Federation of Tropical Medicine, as the Chief Guest of this event and I hope it will be the 
milestone of the our centre to initiate activities in tropical medicine with global 
participation.   

I warmly welcome all the dignitaries, eminent health scientists, researchers in the elds of 
Tropical Diseases and related subjects and all invited distinguished guests to the rst 
International Conference in Tropical Medicine organized by the Centre for Research in 
Tropical Medicine, University of  Peradeniya, Sri Lanka.

I especially welcome distinguished foreign scientists who came to Sri Lanka to share their 
invaluable experience with us on tropical diseases which are more related to developing 
countries where medical, veterinary and other health scientists working in collaboration.

I wish to make a note that founder member; Emeritus Professor of Microbiology, S.N. 
Arsekularathne who did the ground work to establish the “Centre for Research in Tropical 
Medicine” in the University of Peradeniya. I am delighted to state that we have expanded 
our activities to collaboration with foreign scientists who are working in Tropical 
Medicine and one health concepts.

With major advances in basic and applied laboratory science, it is now necessary to 
explore the fundamental aspects of tropical diseases so that a better understanding of their 
aetiology, transmission, and pathogenesis can be achieved. In addition, more effective and 
specic diagnostic methods need to be developed and more effective therapeutic regimes 
need to be established. Naturally occurring animal diseases have provided parallel 
perspectives on human diseases while some of them are caused by the same pathogens. 
Thus, this conference will be comply for the benet of clinicians, researchers who are 
studying in tropical diseases.

Finally,  I invite our foreign delegates who participate in this conference despite their busy 
schedule to enjoy natural beauty of Sri Lanka and the hospitality.

Professor R.P.V.J. Rajapakse
Senior Professor in Parasitology

Department of Veterinary Pathobiology

Faculty of Veterinary Medicine and Animal Science

University of Peradeniya, Sri Lanka
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MESSAGE FROM THE DIRECTOR CRTM

Today's Tropical Medicine is equal to spices in the ancient world when European and Arab 
traders navigated to tropics including Sri Lanka hunting for much needed spices. The 
history repeats itself.  Being a tropical country, Sri Lanka is one of the best places for 
research in tropical medicine as diversity of the eld is wider and unique. The 
advancement of science has helped understanding these conditions better and has helped 
to improve the health care system in the country. However, there are many issues remain 
unsolved and to a greater extent tropical medicine remains neglected in the global interest. 
The importance of initiation of research in tropical medicine was realized by some 
academics in the Faculty of Medicine, Peradeniya far back in the seventies and 
conceptualization of the concept of the establishment of a “Center for Research in 
Tropical Medicine (CRTM)”, at the Faculty of Medicine, University of Peradeniya, 
happened in the year 1985 and it was commissioned as a UGC approved centre in 1994. 
The founding director was Prof. S. N. Arsecularatne who devoted much time in bringing it 
to an international standard. He established collaborations with Hamburg University, 
Germany for few years to conduct research in tropical medicine. He was succeeded by 
Prof. Nimal Senanyake who had pioneered Toxicology research in Sri Lanka with the 
establishment of international collaborations. Following a period of inactivity the CRTM 
was rejuvenated in 2014 and I was appointed as the Director of the Centre. The CRTM is 
currently very active and comprises a committee of 26 members representing the relevant 
departments of the Faculty of Medicine, Faculty of Veterinary Medicine & Animal 
Science and also the Ministry of Health.  The CTRM is undertaking educational and 
various types of medical research activities in tropical diseases in Sri Lanka. The Centre is 
responsible for organizing periodic lectures on various topics, conducting workshops and 
the provision of guidance for research carried out by interested individuals and groups of 
researchers. International research collaborations of CRTM have made it a hub of research 
in tropical medicine in Sri Lanka.

The CRTM has taken upon the monumental task of holding the rst international 
conference in tropical diseases in Sri Lanka in 2015 and I fervently hope it is going to be a 
decided success. The organizing committee has been working tirelessly under the 
Chairmanship of Prof. R.P.V.J. Rajapakse and many international experts are invited to 
deliver lectures over two days of scientic sessions.  I feel it is my bounden duty to thank 
sincerely, our former Dean, Prof. M. D. Lamawansa, the incumbent Dean, Prof. Vajira 
Weerasinghe and the Vice-Chancellor, Prof. Upul B. Dissanayake for their responsive co-
operation extended to us in organizing this watershed event. It gives me great pleasure to 
forward this brief message with greetings to be placed in the conference proceedings as the 
Director of CRTM on the occasion of the “International Conference in Tropical Medicine” 
to be held on 10th and 11th December 2015 at the University of Peradeniya.

Professor S.A.M. Kularatne
Senior Professor, Chair-Medicine 

Department of Medicine

Faculty of Medicine

University of Peradeniya

Sri Lanka
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MESSAGE FROM THE DEAN

I am glad to send a message at this very important occasion of inaugurating the rst 

International Tropical Medicine Conference to be held at the Faculty of Medicine, 

University of Peradeniya. 

It is timely that the Centre for Research in Tropical Medicine (CRTM) attached to the 

Faculty of Medicine, University of Peradeniya has decided to organize this grand scale 

conference in keeping with its vision statement which states "to initiate, promote and 

facilitate research in tropical medicine". To give this conference international recognition, 

organizers have decided to collaborate with the International Federation of Tropical 

Medicine. This conference covers important themes in tropical medicine and includes 

presentations from world experts in the eld together with local experts. I am sure this 

conference provides a platform for exchange of ideas, dissemination and updating of 

knowledge and initiating new research ideas for both experienced and junior researchers 

as well as for clinicians in different areas in tropical medicine. University of Peradeniya 

has fully supported this venture. 

I wish good luck for deliberations of the conference.

Professor Vajira Weerasinghe
Dean

Faculty of Medicine

University of Peradeniya

Sri Lanka
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MESSAGE FROM THE VICE-CHANCELLOR

It is with great pleasure that I send this message to the “International Conference in 
Tropical Medicine” organized by the Centre for Research in Tropical Medicine, Faculty of 
Medicine, University of Peradeniya in collaboration with the International Federation of 

th thTropical Medicine to be held on 10 & 11  December 2015 at Peradeniya.

This is the rst international conference in the eld of Tropical Medicine held at the 
University of Peradeniya. However, the signicance of tropical medicine research was felt 
far back in 1985 when Faculty of Medicine initiated the establishment of a centre to 
carryout research in tropical medicine. As a result of that, the Centre for Research in 
Tropical Medicine was established at the Faculty of Medicine in 1994. Currently, the 
CRTM is involved in promoting international research collaboration, training and 
educational activities. Sri Lanka is the best place for research in the eld of tropical 
medicine as most of the tropical diseases and health issues are quite prevalent in the 
country. These diseases cause an enormous burden on health of the people and the 
government.  The prevention and control of such conditions should be a high priority in 
the health care system of the country. In order to achieve this, it is important to generate the 
enthusiasm among academics and researchers to seek for new knowledge. I am condent 
that the CRTM is taking the leadership to accomplish this mammoth task.

I wish the international conference all the success.

Professor Upul B. Dissanayake
Vice-Chancellor

University of Peradeniya

Sri Lanka
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Dr. P.G. Mahipala
Director General of Health Services
Ministry of Health and Indigenous Medicine
Sri Lanka

Sri Lanka, being a tropical country has many favorable factors to make it a virtual 
hot spot for tropical diseases. Despite advancement of science and the 
improvement of health care system these disease remains widespread and 
challenge the lives. As tropical diseases are unique to impoverished countries, they 
remain very often neglected in the global interest. A promising solution to address 
the pernicious effects of tropical diseases arose from the Center for Research in 
Tropical Medicine (CRTM), Faculty of Medicine, University of Peradeniya, 
established in 1985 with the approval of UGC. After rejuvenation in 2014, CTRM 
has been actively undertaking educational and various medical research activities 
in tropical diseases in Sri Lanka. International research collaborations of CRTM 
have made it a hub of research in tropical medicine in Sri Lanka. The initiative to 
hold the rst international conference in tropical diseases in Sri Lanka is highly 
commendable as it will open many avenues to further knowledge  in tropical 
medicine which will intern help the improvement of heath care system in Sri 
Lanka.

It gives me a great pleasure to forward this message as the Director General of 
Health Services on the occasion of the International Conference in Tropical 

th thMedicine of CRTM on 10  and 11  December 2015 to be held at the University of 
Peradeniya. The Ministry of Health has strong links with the Faculty of Medicine, 
University of Peradeniya which is a pioneering medical education institution in Sri 
Lanka. I would like to take this opportunity to thank and congratulation the 
organizing committee of the CRTM for organizing this august event and I wish to 
convey my best wishes to the success of the conference and the many future 
activities of the CRTM in years to come. 

MESSAGE FROM THE DIRECTOR GENERAL OF HEALTH SERVICES
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MESSAGE FROM THE GUEST OF HONOUR

I congratulate the Faculty of Medicine, University of Peradeniya for organizing the 
International Conference in Tropical Medicine.

Research in relation to health and medicine has been evolving and advancing at a rapid 
pace for many years globally with the ultimate objective of achieving better health and 
well-being of humanity. The tropical medicine has become one of the hot topics in relation 
to research and development due to the unique problems encountered in tropical regions. 
The unique climate conditions, the specic but mostly natural arrangement of fauna and 
ora, the socioeconomic factors and the recent advances in travel and trade make tropical 
countries more susceptible to a special group of health related problems while in addition 
sharing the common health challenges with the rest of the world. 

The Faculty of Medicine, University of Peradeniya while being one of the leading 
research organizations and medical education providers in this country, has been 
continuously engaged in innovation and discovery of new knowledge contributing to the 
scientic knowledge on tropical medicine. I believe that this International Tropical 
Medicine Conference is one such event in the calendar to showcase and share new 
knowledge generated through high end research conducted by academia both locally and 
overseas. The programme is very comprehensive and mostly focuses on issues currently 
relevant to Sri Lanka. I am certain that this conference will be an inspiration and 
encouragement to those embarking on tropical medicine research.

I am condent that the delegates and researchers will benet much from this enriching 
academic event. This activity will undoubtedly lead to further collaborative research as 
tropical medicine research, if it is to be fruitful must go beyond the connes of medicine. I 
hope that this vision will be realized during the research sharing forums. I wish the 
organizing committee every success for a fruitful conference.

Professor Jennifer Perera
President, Sri Lanka Medical Association
Dean, Faculty of Medicine, University of Colombo
Sri Lanka
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Professor S. Mas-Coma
Prof. Dr. Dr. Honoris Causa SANTIAGO MAS-COMA
Director and Chairman
President Elect of the International Federation of Tropical Medicine (IFTM)
Expert Member of the World Health Organization (WHO/OMS)
Adviser of the International Atomic Energy Agency (IAEA)
WHO Collaborating Centre on Fascioliasis and Its Snail Vectors
FAO-United Nations Reference Centre for Parasitology
Departamento de Parasitologia, Universidad de Valencia,
Valencia, Spain

Because of our increasing capacity to travel around, a few years ago we were 
saying "the world is becoming small". Unfortunately, this optimistic focus has 
been modied in recent years. There is today no doubt about climate and 
environmental changes, mostly caused by human activities, which are slowly, but 
gradually increasing and giving rise to a serious, worrying new scenario. Experts 
from everywhere begin to claim about the need for urgent measures at global scale 
and to refer to the irreversible negative consequences on infectious diseases, 
catastrophic climatic events, food insufciency, or poverty increase, on one side, 
but also on the fauna, the ora and the natural environment, to list but a few aspects 
affecting humans, on the other side.

It is evident that efforts are extremely needed to raise everybody's awareness of 
what is happening. And this includes action by scientists and researchers, political 
will, and campaigns to raise public awareness. The International Conference in 

th th
Tropical Medicine, to be held on the dates of 10  & 11  December 2015 in Kandy, 
Sri Lanka, is an excellent example of such an initiative concerning diseases of high 
impact and wide distribution.

I hereby wish the best success for this highly interesting meeting and hope all 
attending delegates will take advantage of this wonderful occasion to analyze, 
discuss and reach pragmatic conclusions which may become helpful in the wide 
challenge this health and scientic endeavour represents for all of us.

MESSAGE FROM THE CHIEF GUEST
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Prof. S.A.M. Kularatne, Department of 
Medicine, Faculty of Medicine, University 
of Peradeniya

Prof. V.S. Weerasinghe, Dean, Faculty of 
Medicine, University of Peradeniya

Prof. R.P.V.J. Rajapakshe, Department 
of Veterinary Pathobiology, Faculty of 
Veterinary Medicine and Animal science, 
University of Peradeniya

Prof. W.A.T.A. Jayalath, Department of 
Medicine, Faculty of Medicine, University 
of Peradeniya

Dr. W.D.S.J. Wickramasinghe, 
Department of Parasitology, Faculty of 
Medicine, University of Peradeniya

Dr. M. Pathirage, Department of 
Medicine, Faculty of Medicine, University 
of Peradeniya

Dr. U. Ralapanawa, Department of 
Medicine, Faculty of Medicine, University 
of  Peradeniya

Dr. R.N. Waduge, Department of 
Pathology, Faculty of Medicine, 
University of Peradeniya

Dr. H. Jayaweera, Department of 
Paediatrics, Faculty of Medicine, 
University of Peradeniya

Dr. Anura Rajapakshe, MOH, 
Kadugannawa, Ministry of Health

Dr. H.F.S. Fonseka, Department of 
Pharmacology, Faculty of Medicine 
University of Peradeniya

Dr. R.M. Mudiyanse, Department of 
Paediatrics, Faculty of Medicine, 
University of Peradeniya

Dr. C.D. Gamage, Department of 
Microbiology, Faculty of Medicine, 
University of Peradeniya

Dr. N. Alles, Department of Biochemistry, 
Faculty of Medicine, University of 
Peradeniya

Dr. K. Dissanayake, Department of 
Anatomy, Faculty of Medicine University 
of Peradeniya

Dr. P.H.P. Fernando, Department of 
Biochemistry, Faculty of Medicine, 
University of Peradeniya

Prof. A. Jayasinghe, Department of 
Community Medicine, Faculty of 
Medicine, University of Peradeniya

Dr. W.M.D.R. Iddawela, Department of 
Parasitology, Faculty of Medicine, 
University of Peradeniya

Dr. K.A.S. Kodikara, Department of 
Forensic Medicine, Faculty of Medicine 
University of Peradeniya

Dr. G.S.S.R. Dias, Department of 
Psychiatry, Faculty of Medicine, 
University of Peradeniya

Dr. F. Noordeen, Department of 
Microbiology, Faculty of Medicine, 
University of Peradeniya

Dr. R.P.  Morel, Department of 
Parasitology, Faculty of Medicine, 
University of Peradeniya

Dr. M. Kothalawala, Teaching Hospital, 
Kandy, Ministry of Health

Dr. K. Maduwage, Department of 
Biochemistry, Faculty of Medicine, 
University of Peradeniya

CRTM COMMITTEE
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 Programme of the Scienti�ic Sessions
International Conference in Tropical Medicine

at

Oak Ray Regency
Devani Rajasinghe Mawatha

Kandy, Sri Lanka
on

10�� & 11�� December 2015
Day 1 – 10.12.2015

11.00am – 11.30am Guest lecture 1 

Chair persons: Prof RPVJ Rajapakse

Dr RM Mudiyanse

Topic: One Health approach to Emerging Zoonoses: Activities of CEEZAD

Prof Juergen A. Richt, Kansas State University, USA

11.30am – 12.20pm Symposium I (Rabies)

Chair persons: Dr PAL Harischandra

Prof Preeni Abeynayake

Topic: Rabies: Gaps in Prevalence and 
Reporting

Prof AK Pande - CSK, Himachal Pradesh 
Agriculture University, India  

Topic: Rabies Sri Lankan Perspective

Dr Kanthi Nanayakkara, Medical Research 
Institute, Colombo, Sri Lanka

12.20pm – 01.30pm Symposium 2 (Dengue)

Chair persons: Prof WATA Jayalath

Dr Harith Wimamaratne

Topic: Laboratory diagnosis of dengue viral 
infection: Interpretation of results and 
the challenges

Prof UBR Balasuriya, University of 
Kentucky, USA

Topic: Dengue in Sri Lanka: Impact, Control and 
Prevention

Dr Hasitha Tissera, National Dengue 
Programme, Ministry of Health, Sri Lanka  

Topic: Clinical Management of Dengue: Update

Dr Udaya Ralapanawa, Faculty of Medicine, University of Peradeniya, Sri Lanka

02.30pm – 03.20pm Symposium 3 (Rickettsioses)

Chair persons: Dr WKS Kularatne

Prof Rupika Rajakaruna

Topic: Emerging Rickettsial diseases: need 
for better diagnostics

Dr Chein-Chung Chao, Naval Medical 
Research Center, USA

Topic: Emergence of Rickettsial infections in Sri 
Lanka

Prof SAM Kularatne, Faculty of Medicine, 
University of Peradeniya, Sri Lanka

03.20pm – 04.10pm Symposium 4 (Leishmaniasis)

Chair persons: Dr  Thilak Abeysekara

Dr Thamara Kannangara

Topic: Overview of Leishmaniasis in Sri 
Lanka

Dr Susiji Wickramasinghe, Faculty of 
Medicine, University of Peradeniya, Sri Lanka

Topic: Dermatological manifestation of 
Leishmaniasis  and some Tropical 
Diseases in Sri Lanka 

Dr Sanjeewani Fonseka, Faculty of Medicine, 

University of Peradeniya, Sri Lanka
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Scienti�ic Sessions

Chair persons: Prof Upali Illangasekara

Prof SAM Kularatne

09.00am – 09.20am Guest lecture 2

Topic: Half a Century with Snakes

Dr Anslem de Silva, Herpetologist, Sri Lanka

09.20am – 09.50am Guest lecture 3 

Topic: Natural Toxins

Prof Nimal Senanayake, Professor Emeritus, Faculty of Medicine, University of Peradeniya, 
Sri Lanka

09.50am – 10.20am Guest lecture 4 

Topic: Global emerging arboviral diseases: Role of climate change and other potential drivers

Dr James MacLachlan, School of Veterinary Medicine, University of California Davis, USA

10.50am – 11.30am Symposium 5 (Leptospirosis and Hanta)

Chair persons:  Dr Wasantha Dissanayake

Dr Udaya Dangahadeniya

Topic: Overview of Leptospirosis in 

Sri Lanka and future directions

Prof Suneth Agampody, Department of 
Community Medicine, Rajarata University, 
Sri Lanka

Topic: Hanta viral infection: Case discussion and 
literature review in Sri Lanka

Dr Manoji Pathirage, Department of Medicine, 
Faculty of Medicine, University of Peradeniya, 
Sri Lanka

11.30pm – 12.30pm Symposium 6 (Tropical Medicine: Global Perspective)

Chair persons: Dr PHP Fernando

Prof RPVJ Rajapakse

Topic: Tropical Medicine and Global Health: 
Lesson learned from a parasitic 
disease distributed worldwide

Prof  S  Mas- Coma, University of Valencia, 
Spain

Topic: Molecular epidemiology of vector-borne 
disease

Prof  Maria Dolores Bargue, University of 
Valencia, Spain

Topic: Emerging hybrid Fasciola sp: insight into epidemiology and genetics

Prof Le Thanh Hoa, Vietnam Academy of Science and Technology, Hanoi, Vietnam

12.30pm – 01.10pm Symposium 7 (Tuberculosis and Melioidosis)

Chair persons:  Dr  Ranjith  Kalupahana

Dr  Vasanthi Pinto

Topic: Diagnosis and novel diagnostics in 
tuberculosis

Dr  D Medagedara, Consultant chest 
physician, Teaching Hospital, Kandy,             
Sri Lanka

Topic: Melioidosis

Dr  Muditha Abeykoon, Consultant Clinical 
Microbiologist, District General Hospital, 
Polonnaruwa, Sri Lanka

Day 2 - 11.12.2015
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ONE HEALTH APPROACH TO EMERGING ZONOSES: 
ACTIVITIES OF CEEZAD

Juergen A. Richt

Regents Distinguished Professor, Director of CEEZAD
Kansas State University, Manhattan, Kansas, USA

Global health security has become a major international concern. Human and animal 
populations face imminent threats from the emergence and re-emergence of epidemic-
prone infectious diseases. It has been long known that many of these diseases can cross the 
species barrier between humans, wildlife and domestic animals reminding us that the 
health of humans, animals and ecosystems are interconnected. To better understand and 
respond rapidly to zoonotic diseases requires coordinated, multidisciplinary, 
collaborative and cross-sectional approaches commonly referred to as “One Health”. The 
Department of Homeland Security (DHS) Center of Excellence for Emerging and 
Zoonotic Animal Diseases (CEEZAD), based at Kansas State University (KSU), develops 
countermeasures against high-priority transboundary, emerging, and zoonotic diseases 
that threaten animal and human health. Our goals are to develop vaccines and practical 
eld-use detection assays, study the epidemiology of these diseases and train the next 
generation of researchers/rst responders. CEEZAD researchers successfully 
demonstrated the efcacy of its DIVA- compatible, subunit Rift Valley Fever (RVF) 
vaccine in a previously - developed RVF sheep model. Vaccine development for U.S. 
strains of highly pathogenic avian inuenza is underway. Other initiatives include projects 
on novel vaccine approaches to African Swine Fever, point-of-need PCR tests for 
detection of various foreign animal diseases (FADs), and development of a multiplex 
detection system based on MassTag PCR technology. Work will continue to develop web-
based FAD education courses for veterinarians, students, and DHS personnel and 
workforce development initiatives.
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RABIES: GAPS IN PREVALENCE AND REPORTING

Ashok Kumar Panda, S.D. Thakur, Atul Gupta

Department of Veterinary Public Health and Epidemiology
Dr. G.C. Negi College of Veterinary and Animal Sciences

CSK-Himachal Pradesh Agriculture University
Palampur, Kangra, Himachal Pradesh, INDIA 176062

The convergence of people, animals, and our environment has created new dynamics in 
which the health of each group is inextricably interconnected (One Health). Out of the 
1,461 recognized human diseases, approximately 60% are due to multi-host pathogens 
characterized by their movement across species lines. Over the last three decades, 
approximately 75% of new emerging infectious human diseases have been identied as 
zoonotic. Rabies remains to be one of the most important direct zoonosis and is invariably  
fatal once the clinical symptoms appear. The disease can be prevented but still people 
continue to die of this infection. India alone accounts to 81% of the total deaths occurring 
due to rabies across the world. Although, dog is major reservoir of the infection in India, 
other domestic and wild reservoirs also play an important role in the spread of the disease. 
A large population of stray dogs, availability of susceptible hosts, close proximity of 
animals and man and lack of effective control strategies might have led to endemic status 
of the disease in India. The effective control of rabies can be achieved through reduction of 
the stray dogs and stray livestock populations through implementation of animal birth 
control (ABC) programme and the proper induction of "herd immunity" by mass 
vaccination and awareness health programme. Though “Help in Suffering” in Jaipur, 
India has done an eye opener job in Animal Birth control (Dog) but such programmes 
could not be replicated in other areas with much success. The failures can also be 
attributed to the lack of commitment from government authorities and missing 
coordination between local bodies and animal husbandry departments. The major 
drawbacks remained to be the incomplete information on street dog population and their 
behavior (migration, breeding, territorial behavior).  The lack of latest surgical facilities 
and post-operative care, inadequate numbers of trained dog catchers and their 
remuneration and apathy of the volunteering organization/rights groups and public has 
further contributed to the poor management and implementation of rabies control 
programmes. Increase in human population, changes in the environment, increased 
transportation, development of human habitations in new places and seasonal migration 
of the animals have also resulted in the introduction of the infection to new territories.

A study conducted in state of Himachal Pradesh, India by this department during 2012-
2014 generated data on animal bite cases in animals (cattle & buffalo, sheep, goat, equines 
and dogs) and human-beings (live stock farmers and general public) in the state. The 
seasonal distribution of animal bites in different agro-climatic zones and biting trends 
were recorded over a period of ve years i.e. April 2008- March 2013. This data was from 
466 veterinary, 182 medical institutions, 845 villages/towns and 1684 respondents 
covering all the 12 districts of Himachal Pradesh. We have observed high animal to animal 
and animal to human bite cases in Shivalik hill (350 to 650 meters above mean sea level) 
and mid hill zones (651 meters to 1,800 meters above mean sea level) in comparison to 
high hill (1,801 to 2,200 meters above mean sea level) and dry cold zones (about 2,200 
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meters above mean sea level). Higher numbers of animal to animal bite cases were 
recorded between April-June followed by July-September, January-March and October-
December period, respectively. Animal bite cases were reported in high numbers in 
different species during following periods: cattle and buffalo (April-June and July- 
September), dogs (April-June & January-March), sheep and goats (April-June) and 
equines (July-September and January- March). Himachal Pradesh has literacy rate of 
83.8% (census 2011) but our community survey revealed that the knowledge on rabies is 
very low as 36% in general public and 43% in livestock rearing farmers in some of the 
districts. The practice of indigenous treatment of animal bite cases is highest in livestock 
rearing farmers (14%) in comparison to general public (7%). In some parts of the state, we 
have recorded high death rates among vaccinated animals. The animal bite cases in 
general public were observed to be 4.1% with a case fatality rate of 25% where as in 
livestock farmers it was 5.81% with case fatality rate of 11.11%. Dog has remained as the 
main biting animal; however in some parts of the state other wild animals (mongoose, 
monkeys, wild rats, bears and leopards) bite cases have been reported. An increasing trend 
(75% to100%) of dog bite cases and decreasing trend (25% to 0%) of other animal bites 
cases were recorded in different districts of the state. The prophylactic vaccination in dogs 
has been increased over the years (2008-2013) in the state. In the present study, we could 
not document any deaths in animals due to rabies from the ofcial records of any of the 
veterinary institutions (n=466). Only few (n=4 to 5) human deaths (2008-2013) could be 
recorded from the medical institutions (n=182). Though, the local news dailies either 
Hindi or English use to report rabies cases in animals and human beings from time to time 
but it did not nd place in ofcial records of the Government institutions due to lack of 
conrmation of the disease, complicated procedures of sample collection and testing, 
reporting and providing nancial assistance/compensation to the affected farmers in case 
of death of the livestock. Therefore, it is essential to design area specic control 
programme with collaborative efforts of multiple disciplines working locally, nationally 
and globally so that rabies can be eliminated effectively to attain the optimal health for  
people, animals and our environment.
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ELIMINATION OF HUMAN RABIES IN SRI LANKA:
 ARE WE ON THE RIGHT TRACK?

Kanthi Nanayakkara

Medical Research Institute (MRI)
Colombo, Sri Lanka

Rabies is one of the oldest and most feared zoonotic diseases known to mankind. It causes 
an acute, progressive, and almost always fatal encephalomyelitis, by the Rabies virus 
(RABV) and other Lyssa virus species of the family Rhabdoviridae. 

Accurate data is lacking for the exact global burden of rabies, but the number of human 
rabies deaths is estimated to be over 55,000 per year. Most of these deaths occur in Asia 
and Africa. 

Rabies is endemic in Sri Lanka and cases are reported from all parts of the country.  The 
incidence of human rabies is gradually coming down. In seventies, Sri Lanka reported 
about 300 human deaths due to rabies and the numbers came down to around 100 in 1990s. 
By 2005, there were around 50 human deaths and in 2014 there were only 19 conrmed 
rabies deaths in the country. This year, there had been 23 probable rabies deaths, of which 
21 were conrmed as positive.

Nearly 98% of human rabies deaths are following rabid dog bites and the remaining are 
due to cat, mongoose, polecat or other wild animal bites.

Anti rabies post exposure therapy (PET) with passive and active immunization is the most 
important and effective method of human rabies prevention, and most state hospitals in the 
country offer treatment to patients free of charge. Over 95% of anti rabies vaccine (ARV) 
consumption in Sri Lanka is now through intra dermal (ID) vaccination, which is highly 
economical compared to intra muscular (IM) PET.

Dog rabies control programme in Sri Lanka is mainly handled by the Public Health 
Veterinary Services, by routine dog vaccination programme and dog population control 
strategies. The Ministry of Health together with other stake holders, through “one health” 
approach is working towards rabies elimination. 

Our strengths include – possibility of elimination of rabies and prevention of re-
introduction due to being an island country, high literacy rate of people who could be 
educated on post exposure immunization and other rabies preventive strategies, strong 
and well distributed health care system in the country and availability of rabies diagnostic 
services.

Our weaknesses are - ignorance of some patients and not seeking proper rabies PET 
following denite exposure to a highly suspicious/rabid animal, seeking treatment from 
quacks, limited availability of rabies diagnostic laboratories in the country and rare patient 
mismanagement by care providers.
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Though the numbers of human rabies deaths have gradually come down during the last 
few decades, we should not be too complacent about the situation. All stake holders will 
have to work hard through multidisciplinary approach to achieve the targeted elimination 
of human rabies from Sri Lanka by the year 2020. These strategies include – responsible 
pet ownership, health education and awareness programmes to the public at grass root 
level, continuous medical education for health care staff on proper rabies PET, 
establishment of more rabies diagnostic services at provincial level and dog population 
control and strengthening the animal vaccination programme.  
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LABORATORY DIAGNOSIS OF DENGUE VIRUS INFECTION: 
INTERPRETATION OF RESULTS AND THE CHALLENGES 

PRESENTED

Udeni Balasuriya
 

Maxwell H. Gluck Equine Research Center, Department of Veterinary Science, College 
ofAgriculture, Food and Environment and Department of Microbiology, Immunology 

and Molecular Genetics, College of Medicine University of Kentucky
Lexington, Kentucky, USA

Dengue virus (DENV) is a mosquito-borne human pathogen that belongs to the genus 
Flavi virus in the family Flaviviridae. DENV is comprised of four distinct serotypes 
(DENV-1, -2, -3 and -4) and all four serotypes are currently circulating in the Pacic 
Islands, Americas, Asia and Africa. More than 2.5 billion people are at risk for DENV 
infection each year and an estimated50 million dengue infections occur annually around 
the world. DENV infection is considered a major public health problem in developing 
tropical countries where the virus is endemic and it is continuously spreading to new 
geographical areas around the world. Moreover, frequent international travel to dengue 
endemic or epidemic regions increases risk of DENV infection for travelers and 
contributes to the escalating numbers of imported dengue cases in temperate regions. The 
diagnosis of dengue infections cannot rely solely on clinical manifestations since many 
patients are either asymptomatic or present with a non-descript fever requiring differential 
diagnosis to distinguish exposure to dengue viruses from other febrile-episode inducing 
diseases. Therefore, rapid, accurate, relatively low cost diagnostic tools for DENV are 
critical for the conrmation of suspected clinical cases, which in turn is the key to effective 
disease management and control. Currently, laboratory conrmation of DENV infection 
relies on attempted virus isolation in cell culture, detection of viral nucleic acid by real-
time reverse transcriptase polymerase chain reaction (rRT-PCR), NS1 antigen detection 
and/or detection of virus specic antibodies in paired sera (e.g. neutralization test, 
immunoglobulin M [IgM] capture enzyme linked immunesorbent assay [MAC-ELISA] 
and indirect immunoglobulin G ELISA). ELISAs are still the most widely used technique 
for serological diagnosis, but they do not identify the dengue virus serotype responsible 
for the current infection. Furthermore, a number of rapid diagnostic tests targeting NS1 
antigen are commercially available, however false negative results still remain a concern 
with these assays. The advent of contemporary molecular biologic techniques has 
revolutionized the way we diagnose infectious diseases in humans. Specically, rRT-PCR 
based diagnostic assays have allowed us to detect viral nucleic acid present in clinical 
specimens precisely and rapidly as compared to the traditional diagnostic methods that 
detect the viral agent/antigen or anti-viral antibodies in serum. Therefore, these molecular 
diagnostic assays may soon assume a very important role in laboratory diagnosis of 
DENV infection.
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DENGUE IN SRI LANKA: IMPACT, 
CONTROL AND PREVENTION

Hasitha Tissera

Epidemiology Unit 
Ministry of Health, Sri Lanka

Dengue is a complex disease with wide spectrum of infection outcomes. It comes in waves 
and continues, to this day, to be a major problem, particularly in urban areas in Sri Lanka. It 
affects, by and large, a greater number of children and adolescents. On top of that, it has 
now expanded to affect young-adults and adults as well. Dengue has evolved to be a major 
public health problem and a social problem. It's ramications extend to everyone, 
including advocator, policy maker, health personnel, local authorities and the community 
at large. Being a social problem, there is no single solution; we need multiple approaches.
Today, however, Sri Lanka has reached the lowest-ever case fatality rate below 0.2% from 
a high 5% and 1% in 1996 and 2009 respectively, despite the increase in the proportion of 
the more severe dengue haemorrhagic fever (DHF) to 10-15%. Standardized early 
detection and management of patients based on national guidelines have signicantly 
contributed in lowering the mortality over the past several years. Additionally, continued 
dedicated vector control activities using adulticidesand larvicides alone are showing little 
effect in preventing seasonal outbreaks. However, the more recent introduction of 
integrated vector management (IVM) primarily led by source reduction campaigns with 
the participation of diverse groups of stakeholders, based on strong real-time web based 
epidemiological and entomological surveillance data on an environmental management 
platform is gradually gaining momentum as evidenced by the steady decline in positive 
breeding places prior to dengue season and augmenting community response.

In a recent study, in the Colombo district the total cost of dengue control and 
hospitalizations was estimated at US$3.45 million (US$1.50 per capita), in 2012. The 
results indicated a per capita cost of US$0.42 for dengue control activities. The average 
costs of hospitalization ranged between US$216-609 for paediatric cases and between 
US$196-866 for adult cases according to disease severity and treatment setting.

Undoubtedly, one of the long term solutions to dengue is going to be a safe and effective 
vaccine. To this end, evidence based research ndings will no doubt be vital for designing 
future vaccine trials in South Asia and for making policy decisions about how best to 
introduce vaccines when they are made available for wider usage. It is imperative that 
dengue vaccine trials be conducted in countries like Sri Lanka in the near future, given the 
high burden of disease, in order to stem the tide. 

Ability to predict and explain the epidemiological and clinical presentations of dengue 
needs years ofresearch experience. As such, to further understand the evolution in 
epidemiology of dengue both temporally and spatially in the Indian sub-continent the 

thEuropean Commission under its 7  Framework funded a project called Dengue Tools 
(www.denguetools.net) with 14 partners in 11 counties.Afterthree yearsof continued 
surveillance activities,on29 February 2016 an International Conference titled 'Dengue 
and Dengue Haemorrhagic Fever: to stem the tide' will be held in Colombo, Sri Lanka.
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CLINICAL MANAGEMENT OF DENGUE: UPDATE

Udaya Ralapanawa

Deparment of Medicine, Faculty of Medicine, 
University of Peradeniya, Sri Lanka

Dengue is the fastest emerging arbovirus infection spread by Aedes mosquitoes with 
major public health consequences in over 100 tropical and sub-tropical countries in South-
East Asia, the Western-Pacic and South and Central America. The incidence of dengue 
has grown dramatically around the world in recent decades. Over 2.5 billion people, over 
40% of the world's population are now at risk from dengue. WHO currently estimates 
there may be 50-100 million dengue infections worldwide every year spanning all 
continents. During the last 6 months of the year 2014, 17556 suspected dengue cases have 
been reported to the Epidemiology Unit, Sri Lanka from all over the island. 
Approximately 58.65% of dengue cases were reported from the Western province. The 
Colombo municipal council, Kolonnawa and Dehiwala have shown sharp increase 
compared to other cities .Monsoon season will increase spreading of dengue fever around 
the island especially in the month of June and July. 

Many South-East Asian nations too are witnessing record numbers of citizens being 
infected with dengue fever. In Thailand's capital Bangkok, over 40,000 residents are 
reported to have contracted the virus. News reports indicate that the city-state of 
Singapore recorded more than 11,000 cases of dengue in the rst half of this year. Laos, 
Myanmar and Malaysia have also experienced a spike in the spread of the disease in recent 
years. Not only is the number of cases increasing as the disease spreads to new areas, but 
explo- sive outbreaks are occurring. The threat of a possible outbreak of dengue fever now 
exists in Europe and local transmission of dengue was reported for the rst time in France 
and Croatia in 2010. In 2012, an outbreak of dengue on Madeira islands of Portugal 
resulted in over 2000 cases and imported cases were detected in 10 other countries in 
Europe apart from mainland Portugal. In 2013, cases have occurred in Florida (United 
States of America) and Yunnan province of China. 

There are no specic dengue therapeutics and prevention is currently limited to vector 
control measures. A dengue vaccine would therefore represent a major advance in the 
control of the disease. Developing a vaccine against dengue/severe dengue has been 
challenging although there has been recent progress in vaccine development. Several 
candidate vaccines are in various phases of trials. Vaccine development focuses on the 
generation of a tetravalent vaccine aimed at providing long-term protection against all 
virus serotypes. The candidate vaccine currently at the most advanced clinical 
development stage, a live-attenuated tetravalent vaccine based on chimeric yellow fever-
dengue virus (CYD- TDV), has progressed to phase III efcacy studies. 

Climate change is turning into an enabler for the illness, with greater areas of the world 
now proving to be habitable for the dengue mosquito. Consequently, a large number of the 
world's population is being exposed to the dengue virus, primarily in developing nations 
such as Sri Lanka that are already grappling with economic and social issues of their own. 
Even as eradication programmes are amped in response to the recent outbreak, it is 
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important for the authorities to look into long-lasting solutions that will make good on 
their promise to the citizenry who expect to live a healthy life. In line with this thinking, it 
is critical that the island contributes to research and development programmes that invest 
in nding ways to combat the spread of the deadly disease.
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EMERGING RICKETTSIAL DISEASES: 
NEED FOR BETTER DIAGNOSTICS

Chien-Chung (CC) Chao

Viral and Rickettsial Diseases Department, Infectious Diseases Directorate,

Naval Medical Research Center, Silver Spring, Maryland, USA

Rickettsial disease is a general term for a group of infections caused by various rickettsial 

pathogens within the family of Rickettsiaceae. Rickettsia genus includes typhus group and 

spotted fever group rickettsia. Additionally, bacteria of Orinetia genus are the causative 

agent of scrub typhus. These are arthropod borne diseases with similar symptoms such as 

fever, nausea, vomiting, muscle pain, lack of appetite, and severe headache after an 

incubation period about 5-10 days. Fever, rash, eschar, and a previous tick bite are usually 

the most common components of clinical diagnosis. Unfortunately, most of these 

symptoms are not unique enough for clinicians to make accurate diagnosis, particularly in 

endemic areas where many other infectious diseases share similar symptoms.  Rickettsial 

diseases are emerging in geographical areas not known for their existence. Furthermore, 

new rickettsial species have been identied as human pathogens. Clinicians in endemic 

areas are confronted with other infections with similar symptoms while those in newly 

emerging areas need to consider rickettsial infection in addition to their traditional suspect. 

Rickettsial diseases can be effectively treated with antibiotics provided the treatment is 

started in a timely fashion. Therefore, accurate and sensitive diagnosis is benecial for 

clinicians to prescribe an effective intervention. Serology, nucleic acid detection and 

pathogen isolation have been used for the diagnosis of rickettsial diseases. However, all 

these assays suffer from sensitivity, specicity, low successful rate due to the nature of 

rickettsial infection and low level of bacteremia. Diagnostic assays that combine the 

detection of antibodies, pathogens, and host response factors over the entire infections 

process should be able to provide a sensitive and specic diagnosis of the diseases. 
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EMERGENCE OF RICKETTSIAL INFECTIONS IN SRI LANKA

S.A.M. Kularatne

Department of Medicine, Faculty of Medicine
 University of Peradeniya, Sri Lanka

The rst recorded reference to rickettsial infections in Sri Lanka dates back to 1937-1945 
during the British occupation of the island. An outbreak of srub typhus was recognized in 
the southern coastal region during the same time. Since then, there were hardly any 
authentic reports of rickettsial infection in Sri Lanka until its recognition in Nawalapitiya 
in 1992 (unpublished data). Subsequently, a hospital-based study carried out in 2001 at the 
Teaching Hospital, Peradeniya found prevalence of spotted fever group rickettsiae 
predominantly and also existence of scrub typhus and murine typhus in the western slope 
of the hilly Central Province. Over the decade, more and more clinical reports were 
published identifying emergence of scrub typhus from coastal regions and spotted fever 
group from central hills. Currently, cases of rickettsial infections are notied from all over 
the island and highest numbers are reported from Jaffna peninsula.

The typical clinical picture has three features; fever, maculopapular rash and rapid 
defervescence  with specic antibiotics (e.g. doxycycline). However, many studies found 
atypical manifestations such as presentation as pyrexia of uncertain aetiology, arthritis, 
extra-pyramidle manifestations, deafness and encephalopathy. In particular, diagnosis of 
rickettsial infection in elderly needs high index of suspicion as they used to present with 
gradual deterioration of health with non-specic neurological manifestations such as 
tremors, ataxia, disorientation etc.

Although, discrete maculopapular rash predominate, occasional variations such as fern 
leaf shape necrosis, digital discolorations are found in spotted fever group. Histology has 
found vasculitis as the pathology of these lesions. The typical eschar is seen in scrub 
typhus whilst very often it is absent in spotted fever patients. However, bite marks of ticks 
may be found in spotted fever patients.

Despite availability of sufcient clinical data, there are paucity of laboratory studies to 
identify the exact causative rickettsial pathogens and the mode of transmission in Sri 
Lanka. Studies have found positive antibodies against spotted fever rickettsioses among 
normal populations and in domestic dogs. Also PCR studies have shown positive results in 
some tick species. The door is open for future research to solve many issues related to re-
emerging rickettsial infections in Sri Lanka.
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OVERVIEW OF LEISHMANIASIS IN SRI LANKA

Susiji Wickramasinghe

Department of Parasitology, Faculty of Medicine,
University of Peradeniya, Sri Lanka

Leishmaniasis is a vector-borne disease endemic in 88 counties in the world. It is caused 

by an obligate intracellular protozoan parasite of the genus Leishmania. However, the 

recent reports suggest that existence of extracellular forms of amastigotes.  There are three 

main forms of the disease namely cutaneous, mucocutaneous and visceral leishmaniasis.  

Cutaneous leishmaniasis (CL) is the most predominant form present in Sri Lanka and also 

in the world. Several cases of visceral leishmaniasis (VL) and mucocutaneous 

leishmaniasis (MCL) have been reported in Sri Lanka.  First locally acquired CL case was 

reported in 1992. Isolation and identication of Leishmania species were done in 2003. 

The species occurs in Sri Lanka was identied as Leishmania donovani (zymodeme 

MON-37). The incidence of CL in Sri Lanka has been increased dramatically since it rst 

discovery. Over 2500 cases were reported during last several years. Perhaps, undetected 

and unreported cases may be much higher than reported cases. Nevertheless, CL was 

declared as a notiable disease in 2009 by the Ministry of Health, Sri Lanka. 

Anuradhapura, Polonnaruwa, Kurunegala, Matara and Hambanthota districts are 

endemic for CL. Moreover, CL cases were also reported from Northern Province 

including Vavuniya, Jaffna, Kilinochchi and Mulative Districts. In addition, CL cases 

were reported from non-endemic areas probably from almost all districts of Sri Lanka. It 

seems that CL is spreading slowly but steadily in the country. Increased incidence may be 

due to deforestation, urbanization, movement of people and adaptation of parasite into 

different hosts. 

Phlebotomus argentipes was identied as the vector responsible for transmission of CL in 

some areas of Sri Lanka. Furthermore, other survey reports suggest that P. argentipes is 

widely distributed in all parts of the country. Therefore, further studies on vector 

incrimination are necessary to get an accurate picture on vector biology. According to our 

studies, P. argentipes is the most prevalent sand y species present in Kandy and Matale 

districts. Furthermore, collected female sand ies from Kandy district were subjected to 

PCR for identication of their blood meal. Anthropozoophilic behaviour of female sand 

ies was conrmed by detecting different types of blood meals obtained from human, 

cattle, goat and dog. Other researchers have reported similar ndings in Jaffna and 

Hambantota districts. Reservoir hosts have not been able to identify thus far in Sri Lanka, 

however some studies suggest that dogs and rodents can act as a reservoir host. The 

identication of reservoir host is essential to plan effective control strategies. Outdoor 

activities and people living in rural areas (close to scrub jungles) were identied as risk 
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factors for CL in Sri Lanka. Single or multiple lesions (papular-early stage, nodular, 

plaque like and ulcerated) can be seen in CL patients. 

Demonstration of amastigotes in slit skin smears is mainly used for diagnosis of CL. 

However, sensitivity of this method is questionable and it should be further evaluated 

because we often encountered negative results in smears obtained from clinically 

suspected CL cases. As a result of that we screened skin smears obtained from suspected 

CL patients to nd extracellular forms of amastigotes. Interestingly, it revealed that the 

presence of “promastigote-like structures” for the rst time in CL patients in Sri Lanka. 

These ndings will help to increase the sensitivity of the skin smear test. In addition, 

results obtained from our recent study indicate that PCR can also be used as an alternative 

method for diagnosis of CL especially in smear negative samples. 

Finally, I would like to emphasis the important of controlling this neglected tropical 

disease by active participation of all stake holders in the society with relevant government 

authorities or we all have to face the consequences of spreading this tropical disease 

otherwise. 
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DERMATOLOGICAL MANIFESTATIONS OF LEISHMANIASIS AND 
OTHER TROPICAL DISEASES

Sanjeewani Fonseka

Department of Pharmacology, Faculty of Medicine
University of Peradeniya, Sri Lanka

Diagnosis of tropical diseases is valuable in treating the patients. Most of the time, skin 
gives the clue to diagnosis. Some of the tropical diseases are purely limited to the skin 
while some other diseases have cutaneous manifestations and involvement of the internal 
organs.
 
Leshmanisasis is a polymorphic disease when it comes to cutaneous leshmaniasis. 
Visceral leishmaniasis has certain skin features. Health care workers need to be aware 
about its various presentations in order to diagnose correctly. There are several treatment 
modalities which are available to treat leishmaniasis.

 There are other tropical diseases which present in skin. For example, leprosy which was 
considered as an eradicated disease is now emerging. Cutaneous tuberculosis is a 
disguring disease if not diagnosed and treated early.  Parasitic infections like scabies and 
cutaneous larva migrans are limited to the skin. Chikungunya and typhus are diseases 
which have systemic involvement but they have important cutaneous features as well. 
Chromoblatomycosis and mycetoma are not uncommon but mostly misdiagnosed. 
Rhinosporidiosis is endemic in Sri Lanka. Other than that lariasis and tinea infections 
contribute to the list of tropical skin disease. 

In my presentation I would like to share some clinical pictures of above mentioned 
diseases as it is very important to come to correct diagnosis in order to start treatment 
without delay.
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HALF A CENTURY WITH SNAKES 

Anslem de Silva

Gampola, Sri Lanka

Childhood passions since late 1940's by keeping live snakes and other reptiles eventually 
turned me to work more seriously on many aspects of snakes. Presently, Sri Lanka records 
105 species of snakes, however, the validity of some are questionable, and ongoing 
research may result in discovering additional new species. My current research is on two 
groups of snakes of medical as well as zoological importance.  

The Natricien snakes which possess nuchal glands in Sri Lanka are: Balanophis 
ceylonensis (Günther, 1858) a lowland rain forests species. Recently, a young man who 
got bitten on the hand has developed systemic envenoming symptoms. The other natricine 
is Macropisthodon plumbicolor palabariya Deraniyagala, 1955 is a forest and grassland 
species and also found in plantations like tea and in anthropogenic habitats.

Fifteen species of viviparous sea snakes of Sri Lanka are among the most venomous 
snakes in the island although they have not received much attention in the past literature. 
Recent research on the sea snakes of Sri Lanka has improved our understanding of the 
diversity, taxonomy, distribution and evolution of the sea snake fauna of the country. 
During the last 40 years, nearly ten cases of sea snake bites have been reported in medical 
literature, with three fatal cases. The offending species Hydrophis (Enhydrina) schistosus, 
Hydrophis spiralis and Hydrophis cyanocinctus have been responsible for most number of 
bites and fatalities. The unavailability of sea snake antivenom, paucity of information on 
the identity of the offending sea snake and the complicated symptoms of envenoming are 
the major obstacles in the management of sea snake bite in Sri Lanka. 
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NATURAL TOXINS

Nimal Senanayake

Professor Emeritus, Faculty of Medicine
University of Peradeniya, Sri Lanka

Toxins are poisonous substances of biological origin (animals, plants, microorganisms), 
and these are widely distributed in nature. Neurotoxins act at many different sites of the 
nervous system from the cerebrum down to the neuromuscular junction (NMJ) and the 
muscle, and also at the autonomic nervous system. One neurotoxin may act at different 
sites producing a variety of effects, whereas many neurotoxins may act at the same site 
producing similar effects. NMJ is a vulnerable and common site for the action of 
neurotoxins. Acute muscular paralysis is the cardinal feature of the symptomatology. The 
paralysis has a characteristic distribution, resembling that of myasthenia gravis, hence the 
name “myasthenic pattern”. This predominantly affects the muscles innervated by cranial 
nerves, neck exors and proximal limb muscles. Respiratory muscle involvement may 
cause serious respiratory difculty, and even death. The wide distribution of animal 
and plant species harboring these offending agents often makes these disorders a health 
hazard in tropical countries, requiring urgent preventive and therapeutic interventions. 
They also offer ample research opportunities in many different elds to delineate the 
pathophysiological mechanisms and develop better treatment options.
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GLOBAL EMERGENCE OF ARBOVIRUS DISEASES: ROLE OF 
CLIMATE CHANGE AND OTHER POTENTIAL DRIVERS

N. James Maclachlan

School of Veterinary Medicine
University of California
Davis, CA 95616, USA

Arboviruses are those transmitted by the bites of arthropod vectors, including mosquitoes, 
ticks and biting (hematophagous) midges. Infection with individual arboviruses can be: 1. 
Restricted to humans and nonhuman primates (e.g. yellow fever, dengue and chikungunya 
viruses); 2. Occur in domestic or wild animals with potential spread to humans (i.e. 
zoonotic infection, e.g. the equine encephalitis alphaviruses and West Nile virus), or 3. 
Host restricted to certain animal species. Much can be learned from the study of natural 
events when arboviruses unexpectedly appear in new localities, regardless of which of 
these three types of infection occurs (so-called Comparative Medicine or One Health). 
Several outbreaks of human arboviral disease in the Americas can be linked to human 
activities or the spread of a virus strain with unique properties. For example, the strain of 
West Nile virus that emerged in New York in 1999 had a substitution in the viral helicase 
that facilitated its replication to high titer in the American crow (Corvus brachyrhynchos) 
and certain other species of bird, such that this virus has now spread throughout much of 
the Americas causing extensive morbidity and mortality in both humans and horses, as 
well as birds and other wildlife. Similarly, especially virulent strains of Venezuelan equine 
encephalitis virus periodically emerge from avirulent ancestors in endemic regions of the 
Americas and spread to cause disease epizootics in horses that spillover to humans. The 
relatively recent colonization of increasingly extensive areas of North America by 
introduced species of mosquitoes, notably Aedes aegypti and Aedes albopictus, provides a 
“fertile ground” for the emergence of such arboviral diseases as those caused by Zika, 
dengue, chikungunya and yellow fever viruses. It is to be emphasized; however, that 
yellow fever virus caused devastating outbreaks of disease throughout the Americas, as far 

th
north as Canada, during the 18  century, and was eradicated through mosquito control 
programs that now are increasingly being abandoned. Although global climate change is 
frequently incriminated as a potential driver of the emergence of arboviral diseases, there 
are few well-documented examples of this phenomenon – perhaps the best example is the 
emergence since 2000 of midge-transmitted bluetongue virus infection of ruminants in 
both Europe and North America, conrming the importance of a comparative (One 
Health) strategy to understanding the emergence of infectious diseases and the drivers 
thereof.
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OVERVIEW OF LEPTOSPIROSIS IN SRI LANKA AND FUTURE 
DIRECTIONS

Suneth Agampody

Department of Community Medicine 
Rajarata University, Sri Lanka

Worldwide, an estimated 873,000 febrile illnesses and 48,000 deaths are attributed 
annually to leptospirosis and this disease is considered as the most widespread zoonotic 
disease in world. Leptospirosis is endemic in all countries in tropical and subtropical 
climates. Sri Lanka experienced a large outbreak of leptospirosis in 2008 with more than 
7000 reported cases and having a sustained outbreak of leptospirosis since then with more 
than 3000 reported cases ever year. Studies show that the country is having one of the 
highest global incidences of leptospirosis. Endemic disease as well as outbreaks 
associated with oods and recreational activities has been reported recently from Sri 
Lanka. Molecular studies and supportive evidence from serological surveys carried out 
after 2008 clearly shows the diversity of Leptospira causing human disease. Animal 
studies on rodents, cattle, buffaloes, dogs and pigs during last few years revealed that all 
investigated animals act as host animals for leptospirosis in Sri Lanka. Although the 
disease is traditionally considered as an occupational hazard among farmers, 
environmental exposures are shown to be associated more with rural leptospirosis in some 
of the districts. Clinical management of leptospirosis is a challenge due to the nonspecic 
clinical presentations and due to lack of point of care diagnostic facilities. Despite having 
signicant interest on leptospirosis research in recent years, many gaps still exists in 
scientic literature to understand this disease without which, control and prevention is 
difcult. One health approach in research as well as control and prevention is required to 
address this public health issue through multiple strategies which requires environmental 
modication, host control and behavioral changes. Basic science research on host 
pathogen interactions are needed to understand the pathogenesis, in order to modify 
disease process and minimize complication and death.   
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HANTA VIRAL INFECTION: CASE DISCUSSION AND 
LITERATURE REVIEW IN SRI LANKA

Manoji Pathirage
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Hanta viral infection is an emerging zoonotic disease in Sri Lanka. Hantaviruses are RNA 
viruses, a separate genus of Bunyaviridae family have the potential to cause two different 
types of diseases in humans: hemorrhagic fever with renal syndrome (HFRS) and 
Hantavirus pulmonary syndrome (HPS), making it a global public health threat. Several 
strains of the virus are known to infect humans globally. Infection with Seoul virus is 
found worldwide, Hantann virus mainly in Asia and less often in Europe while infection 
with Puumala virus is found in Europe. The human infection in Europe has been described 
as early as 1913. The virus was rst isolated from a eld rodent near the Hantaan River in 
Korea in 1977 hence also known as Korean haemorrhagic fever. 

Both syndromes appear to be produced by immune and inammatory mediators that result 
in an enormous increase in vascular permeability. The severity of human infection varies 
with primary impact effect on the vascular endothelium, resulting in increased vascular 
permeability, hypotensive shock and haemorrhagic manifestations. The case fatality rate 
varies from 5 – 15% in HFRS and 40-60% in HPS and the majority of deaths occur during 
the hypotensive and oliguric phases and respiratory distress and hypertensive phases 
respectively. 

Diagnosis depends upon initial clinical suspicion, detection of the virus, antigen 
detection, genome detection or detection of a serologic response to the Hantavirus (IFA 
and ELISA). Leptospirosis, Dengue and Rickettsioses must be considered in differential 
diagnosis. Low case detection in our country could be due to lack of diagnostic fascilities. 
Bed rest and early hospitalization saves life. Careful attention should be made to uid 
management and for severe HPS and HFRS, early admission to an intensive care unit is 
necessary. The antiviral drug ribavirin has shown some benecial effects. 
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TROPICAL MEDICINE AND GLOBAL HEALTH: LESSONS 
LEARNED FROM A PARASITIC DISEASE DISTRIBUTED 

WORLDWIDE
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The term "Global Health" has been slowly but progressively introduced in the different 
international forums of Tropical Medicine in recent years. Today, it is usual to hear 
specialists talking about "Global Health" and new approach repeatedly appearing in 
programs of congresses and meetings, as well as in fact sheets and advertisements in many 
institutions and even universities. The question is what are we intending to say with 
"Global Health". Which is the message we want to pass with that term? How to combine 
this term with Tropical Medicine? Are "Global Health" and Tropical Medicine two 
disciplines which should follow parallel ways? Are they antagonistic or complementary? 
There are opinions supporting all positions. The "Global Health" perspective is 
undoubtedly appropriate to refer to the geographically spreading phenomenon many 
infectious diseases traditionally included within Tropical Medicine are showing due to the 
impact of climate change and the so called "global changes" which comprise the effects of 
man-made modications of the environment on the diseases, such as irrigitation systems, 
deforestation, transport of humans and animals by ships and ights from one continent to 
another, etc., just to mention a few. Thus, a trend of globalization may be referred to when 
considering given diseases. The recent introduction of Chagas disease in Europe is an 
example. But is it there sufcient scientic reasons to use such an example, when the 
specic triatomine vectors are absent from Europe? Fascioliasis is a good model to analize 
the aforementioned questions, as indeed this parasitic disease is distributed worldwide but 
has recently proved to be a serious public health problem in many tropical and subtropical 
developing countries. The pronounced differences this trematode disease shows when 
comparing developed and developing countries are related not only to poorness, but also 
to biogeography, ecology, climatics and other abiotic and biotic factors, among which 
many related to social aspects and local human traditions. This disease has been therefore 
included within the neglected tropical diseases to which priority has been given by the 
World Health Organization.

Financial support obtained by Project No. SAF2010-20805 of the Ministry of Economy 
and Competitiveness, Madrid, Spain; Red de Investigación Cooperativa en Enfermedades 
Tropicales - RICET (Project No. RD12/0018/0013 of the Programa de Redes Temáticas 
de Investigación Cooperativa RETICS), VI National Plan of I+D+I 2008-2011, ISCIII -
Subdirección General de Redes y Centros de Investigación Cooperativa, Ministry of 
Health, Madrid, Spain; and by PROMETEO Project No. 2012/042, Programa de Ayudas 
para Grupos de Investigación de Excelencia, Generalitat Valenciana, Valencia, Spain.
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MOLECULAR EPIDEMIOLOGY OF VECTOR-BORNE DISEASES

María Dolores Bargues

Departamento de Parasitología, Facultad de Farmacia, Universidad de Valencia, Av. 
Vicent Andres Estelles s/n, 46100 Burjassot, Valencia, Spain

Most of the Tropical and Neglected Diseases showing emergence or re-emergence 
nowadays share characteristics of transmission and epidemiology, as is the case of 
parasitic zoonotic and vector-borne diseases. Such emergence phenomena have partly 
been related to climate change, given the high dependence of both poiquiloterm 
invertebrate vectors and parasite larval stages on climatic and environmental 
characteristics, as well as to anthropogenic modications of the environment linked to the 
so-called global change. These zoonotic and vector-borne parasitic diseases are 
characterized by their complicate transmission ways, involving different domestic and 
sylvatic animal reservoirs plus different vector species as a consequence of the relatively 
low specicity of the causal agents of these diseases. Leishmaniasis, Chagas disease, 
malaria, dirolariasis, eosinophilic meningoencephalitis, schistosomiasis, fascioliasis 
and cercarial dermatitis are good examples of this complexity among insect-borne 
protozooses and snail-borne helminthiases, respectively. Molecular multigene 
sequencing are among the rst line tools to appropriately assess the complexity of these 
diseases, in the way to not only understand transmission and epidemiology in each 
endemic area, but also for the designing of control strategies and subsequent monitoring 
and evaluation of campaign results and long term surveillance. Among the very wide 
spectrum of molecular tools, neutral ribosomal and mitochondrial DNA markers (rDNA, 
mtDNA) should be highlighted because of offering markers of different assessment 
characteristics and capacities, and enabling appropriate comparison analyses. 
Additionally, single nucleotide polymorphism (SNP) haplotyping allows for very deep 
and detailed studies. These genotyping tools are, moreover, showing their usefulness in 
the non-stop increasing detection of problems posed by crossbreeding, introgression and 
hybridisation of both vectors and parasites in overlap areas. Nuclear rDNA appears to 
correlate with parasite phenotypic characteristics and parasite/vector specicity, whereas 
mtDNA does not. However, organisms sometimes appear so intermediate that they cannot 
be ascribed to either one or another species from the phenotypic-systematic point of view 
and vector specicity may be opposite to the one deduced from the parasite morphotype.

Funded by Projects: SAF2010-20805 of the Ministry of Economy, Madrid; RICET 
(RD06/0021/0017 of RETICS/FEDER), FIS, Ministry of Health, Madrid; and 
PROMETEO/2012/042 of the Generalitat Valenciana, Valencia, Spain.
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Fasciola hepatica and F. gigantica, are parasitic food- and plant-borne liver ukes that 
primarily infect ruminants and other hosts. Recently, increasing number of human 
infections have been reported worldwide by these two species and additionally, by an 
intermediate form or hybrid Fasciola sp in Vietnam, China, Thailand, Korea, Japan, Iran, 
Egypt etc. In tropical and subtropical countries, F. gigantica and hybrid Fasciola sp 
appear to be the common zoonotic ukes causing human fascioliasis. Although some 
studies have shown different genotypes of the 'pure' and 'hybrid' Fasciola, limited 
information is avaialable about epidemiology, genetics and to what extent the 'hybrid' 
Fasciola sp present in Fasciola population and is implicated in human disease. In the 
present study, we have conducted the combined investigations on morphology, 
epidemiology and genetics of this 'hybrid' Fasciola using nuclear and mitochondrial DNA 
(mtDNA) markers. The entire sequence of the nuclear transcritional unit (TU) of 
ribosomal RNA and two mtDNA markers (nad1 and cox1) from our collection of Fasciola 
samples representing morphologically identied “pure” F. gigantica and “hybrid” 
Fasciola sp was obtained by PCR-coupled sequencing. Data analysis revealed that the 
'hybrid' Fasciola sp was found about 4-5% in quantity of all Fasciola collected from 
animals and humans. Phylogenetic analysis of mtDNA sequence datasets from F. 
hepatica, “pure” F. gigantica, and 'hybrid' Fasciola sp showed that all sequences 
representing 'hybrid' Fasciola sp were closely clustered with 'pure' F. gigantica with 
strong support to the exclusion of F. hepatica. In conclusion, this 'hybrid' liveruke has a 
genetic pattern as of [F. hepatica (nuclear, ♂) x F. gigantica (mitochondrial, ♀)] in all the 
samples studied in Vietnam indicating the origin of nuclear ribosomal RNA is of F. 
hepatica and mitochondrial genome is of F. gigantica. Interestingly, ribosomal RNA of 
some of 'hybrid' Fasciola sp is mixed of both F. hepatica and F. gigantica while their 
mtDNA is of F. gigantica – related. 
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DIAGNOSIS AND NOVEL DIAGNOSTICS IN TUBERCULOSIS
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Tuberculosis is an infectious disease caused by the bacillus- Mycobacterium tuberculosis 
and occasionally by Mycobacterium bovis and Mycobacterium africanum. Tuberculosis 
commonly affects the lungs, but it can affect any other organ in the body. The old adage of 
'prevention being better than cure', rst enunciated by Hippocrates two and a half 
thousand years ago, endures to this day as tuberculosis (TB) control programs worldwide 
strive to prevent onward transmission of the disease. Fundamental to their success is early 
case detection and access to effective treatment. Early detection and effective treatment 
are crucial for tuberculosis control, but global case detection rates remain low. Robert 
Koch's recognition in 1882 of Mycobacterium tuberculosis as the microbial cause of 
tuberculosis (TB) led shortly thereafter to the identication of methods to stain bacilli in 
clinical specimens, rendering the organisms visible with use of light microscopy. Such 
was the birth of TB diagnostics and of diagnostic microbiology in general. Tragically, 
development and implementation of TB diagnostics kept pace neither with medical 
technology nor with the catastrophic explosion of TB, including drug-resistant TB, in the 
wake of the global human immunodeciency virus (HIV) pandemic. Until recently, 
knowledge of infection with Mycobacterium tuberculosis was sufcient to administer 
cure, but the emergence of strains resistant to anti-TB drugs means that for some patients 
additional information is needed to access effective therapy. There are two opportunities 
where intervention with improved diagnostic tools might aid case detection and reduce 
transmission: rstly in screening to detect new cases in the community in order to avoid 
delay in health-seeking behaviour, and secondly to improve the investigation of 
symptomatic patients presenting at the clinic. Technical specications for the two 
scenarios differ considerably. A screening test should have high sensitivity, but specicity 
is less critical if conrmatory tests will be performed. Screening tests must be 
inexpensive, easy to use, and rapid, with results available at the point of contact. In 
contrast, the diagnostic algorithm used at the point of care should be highly specic to 
avoid false-positive diagnoses and inappropriate treatment. Improved tools for detecting 
TB are urgently needed.

Inadequate tools and weak systems for laboratory- based diagnosis of active TB have 
contributed to 

(1) under diagnosis of disease, leading to individual morbidity and mortality and to 
continued transmission.

(2) Over diagnosis of disease, leading to unnecessary treatment with attendant 
consequences to the patient and inappropriate resource utilization by the health care 
program.

(3) Delayed diagnosis of drug resistance, leading to acquisition of additional resistance 
and to morbidity and transmission.
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Besides deciencies in diagnostic tools, access to TB diagnostics continues to be a major 
challenge. However, notable advances in TB diagnostic technologies have been made in 
the past several years, and the potential exists for translating these developments into 
meaningful improvements in global TB clinical care and control. Acid fast staining of 
clinical material, followed by smear microscopy, remains the most frequently used 
microbiological test for detection of TB. The major drawback of sputum smear 
microscopy is its poor sensitivity, estimated to be about 70% in a recent systematic review. 
Culture of M. tuberculosis in clinical specimens is substantially more sensitive than smear 
microscopy. Culture can be performed using solid media, such as Lowenstein-Jensen, or 
liquid media, such as that used in commercially available automated systems. Currently 
available culture methods are technically demanding, require implementation of bio 
safety practices and equipment to prevent inadvertent infection of laboratory personnel, 
and have relatively high per-test prices. The diagnosis of pediatric and extra pulmonary 
disease is problematic and there are, as yet, no rapid screening tests to assist active case 
nding in the community. Progress has been made in clinic-based detection tools with the 
introduction of Xpert MTB/RIF, a nucleic acid amplication test that combines sample 
processing and analysis in a single instrument to provide a diagnostic result and detection 
of resistance to rifampicin in less than 2 hrs. New tests have been developed for use in 
laboratories and clinics, but as yet little is available to assist early case nding in the 
community. The introduction of an easy to use molecular test that also detects resistance to 
rifampicin is a welcome step forward, but its high cost limits accessibility and increases 
dependency on donor support. The Xpert MTB/RIF test continues to be evaluated; studies 
to date suggest that although the test is more sensitive than smear microscopy for 
diagnosis, it has limited impact when used in settings where presumptive treatment is 
practiced. Several alternative products have been developed and other technologies are 
being explored, including some innovative new approaches to assist the diagnosis of extra 
pulmonary disease. Sustained investment will be needed to ensure that these new tests 
reach the market. Studies to assess the effectiveness of new tests are needed to ensure 
appropriate placement within the health systems of TB endemic countries and to 
maximize the impact of the new technology on efforts to control and eradicate the disease.
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MELIOIDOSIS

Muditha Abeykoon
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Melioidosis is a disease of humans and animals caused by a bacterium called 
Burkholderia pseudomallei. It is prevalent in countries located between 20 N, 20 S in 
latitude that is in Vietnam, Cambodia, Laos, Thailand, Malaysia, Singapore, Hong Kong, 
Brunei and Northern Australia. This organism is mainly present in the muddy soil and 
water. Most common route of acquisition is percutaneous. However, inhalation can be 
prominent under certain conditions like war, heavy monsoonal rainfall with winds. Its 
clinical presentation has markedly contrast two ends.

1. fulminant end-disseminated infection with abscesses in many organs.

2. asymptomatic or localized skin ulcers or abscesses without systemic 
manifestations 

Clinical course can be acute, subacute or chronic. It has various clinical presentations and 
pneumonia is the most common presentation out of all. Diagnosis of the disease is by the 
isolation of the organism from the suspected site of infection and conrmation of 
Burkholderia pseudomallei is done by PCR. However organism has some characteristic 
phenotypical features which gives presumptive identication. Drug of choice for 
treatment are either carbapenems or ceftazidime and it compromises of initial intensive 
therapy followed by eradication therapy. Over 90 conrmed cases have been reported in 
Sri Lanka thus far and number is on the rise due to the increase awareness of the disease. 
However, this is only the tip of the ice berg, the true incidence and prevalence of 
melioidosis will be revealed only after a comprehensive study.
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CLINICAL MANIFESTATIONS AND MANAGEMENT OF DOGS WITH 
EXTENSIVE TISSUE INJURIES DUE TO HUMP-NOSED VIPER 

(HYPNALE HYPNALE) BITE ENVENOMATION
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Hump-nosed viper (Hypnale hypnale) bites cause varying degrees of local envenoming 
resulting in amputation of limbs due to necrosis in humans. As records of clinical sequel 
following H. hypnale bites are scarce in animals, this study focus on reporting the 
complications and management measures adopted in dogs.

An 8 months old male Dachshund (P1) and an11month old male German shepherd (P2) 
were admitted to the VTH, 8 and 3 hours post-envenomation, respectively. The killed 
snake specimens brought by the owners were identied as H. hypnale. Both dogs 
exhibited severe pain and leukocytosis with neutrophilia, and P2 showed elevated PT, 
APTT and CT (211.6seconds, 123.6 seconds and >30 minutes, respectively) which 
remained elevated till 8 hours post admission.

P1 revealed a haemorrhagic blistering wound with necrotised margins (5cm ×8cm) at the 
right medial femoral region. In addition to routine auxiliary treatments, necrotised tissues 
were surgically excised under general anaesthesia, and P1 was discharged at full recovery 
on day10. 
   
Fang marks could not be identied in P2 at the time of admission. Limping and a 
haemorrhagic bullae was observed on the left medial entire tibia bular region on day 2, 
and on day 3 the bullae ruptured exposing the medial aspect of the shaft of both tibia and 
bula and the knee joint. Since attempts to preserve the limb were unsuccessful, mid 
femoral amputation was performed under general anaesthesia on day 9, to prevent further 
deterioration and septicaemia, and P2 was discharged upon recovery on day18.

This study revealed the severe extent of local swelling causing necrosis due to H. hypnale 
bite with signs of coagulopathy in dogs. Ideally prompt treatment with species specic 
antivenin is recommended to prevent severe complications and to improve the quality of 
life of the patients.
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Caterpillars are the larval forms of moths and butteries. Ophthalmia nodosa is an ocular 
inammatory reaction to certain insect like caterpillar hairs or vegetable hairs. 
Caterpillars are responsible for the vast majority of adverse reactions, ranging from a toxic 
or allergic eye irritation, the formation of conjunctival nodules, to panophthalmitis. They 
can be disseminated by the wind or by direct contacts. We report three cases of ocular 
injury due to caterpillar hairs.

Case 1
In September 2012, a 4 year old previously healthy girl was brought by her mother to the 
Eye unit TH Kandy, had minimal lid swelling with corneal ulcer of left eye. She was 
systemically normal, but detailed ocular examination revealed caterpillar hair in 
conjunctival sac, cornea and in anterior chamber. No lenticular or vitreous setae. At 
presentation visual acuity was 6/48. 

Detection was delayed because her mother had very poor bilateral vision due to retinitis 
pigmentosa. Surgical removal of setae done under general anesthesia. Topical antibiotics 
and anti-inammatory medication was used. Corneal ulcer took 6 months to heal, but left a 
scar, and later keratoplasty was needed. 

Case 2 
A 10 year old boy admitted with severe lid swelling and redness of right eye for 7 days 
following activity at play ground in the village. Examination of the right eye showed 
caterpillar hair in conjunctiva with severe allergic reaction, and there were 2 setae in 
supercial layer of cornea. Anterior chamber, iris and lens were normal. Left eye was 
normal. Setae removed using slit lamp on two occasions, because deep seated tarsal hairs 
took some time to appear under slit lamp. Swelling resolved in 3 weeks. 

Case 3
A 56 year old farmer presented with lid swelling of right eye, had a severe allergic 
conjunctivitis with setae in the deep layer of cornea. Repeated surgical removal needed, 
since deeply placed hair migrated slowly onto supercial layer. His vision was not 
affected.

Recurrent inammatory reactions lasting for months and resulting in a granulomatous 
disease, is the rule. The severity depends on the extent of intraocular migration since 
caterpillar hairs are equipped with barbed hooks. Even several months after the rst 
accident it can still be present and induce pathology. Caterpillar hair invasion and toxicity 
should be taken in to account especially in chronic ocular diseases such as corneal ulcer 
and persisting allergic conditions. 
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Russell's viper bites (Daboia russelii) are an important cause of morbidity and mortality in 
Sri Lanka. It results in haemorrhagic, neurological, renal and local manifestations. Herpes 
simplex (HS) is a cause of oral and genital vesicular rash.  After the primary infection, 
virus will be in dormant form in the sensory ganglion and can be reactivated by variety of 
stressors such as trauma, psychological stress etc.

In April 2010, a 55 year old previously healthy farmer was brought to the Teaching 
Hospital Anuradhapura with an attack of Russell's viper bite in his right foot. He 
developed local swelling, ptosis, external ophthalmoplegia and coagulation abnormality 

rd
and treated with 30 vials of polyvalent antivenom. Coagulopathy improved on the 3  day 
of illness. Meanwhile he develped acute renal failure evidenced by oliguria, a rising 
creatinine level with ultrasonograpic ndings. He had no systemic illness like fever and 
was not a diabetic or a steroid user. The renal impairment settled with conservative 
measures. 

th
On the 4  day, he developed a vesicular rash at mucocutaneous junctions of the lips and 
anus and a diagnosis of recurrent herpes infection was made. It responded well to topical 
Acyclovir. 

9Haematological and biochemical investigation revealed; WBC- 28.4x10  /L, neutrophils- 
9

89%, lymphocytes-7.6%, eosinophils-1.4%, haemoglobin-12g/dL, platelet-61x10 /L, 
serum creatinine-2.4mg/dL, random blood sugar-110mg/dL. Patient was discharged on 

th
the 8  day after the viper bite and was clinically improved at the time of discharge.

Recurrence of herpes was diagnosed due to the occurrence of herpes labialis, since 
gingivostomatitis usually occurs as a primary infection. Cell mediated immunity is 
important in limiting herpesvirus activation. The literature is still grey on whether or not 
snake bites cause immunomosuppression. There is only one published article that 
addresses herpes labialis in viper bites with the possibility of immunosuppression to cause 
reactivation of herpes simplex. Future research is needed to assess the component of 
venom that is possibly responsible for this immunosuppression. 
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Cutaneous leishmaniasis (CL) is an emerging protozoan disease with different 
epidemiological and clinical manifestations which depends on the host's immune 
responses and factors associated with Leishmania parasite. Over 2500 cases have been 
reported since 2000 and a number of CL cases have dramatically increased annually. The 
focus of this study was to determine the clinical and epidemiological aspects of CL 
patients attending the dermatology clinic in Anuradhapura Teaching Hospital. 

Fifty seven clinically suspected patients attending the dermatology clinic in 
Anuradhapura Teaching Hospital were recruited for the study. Samples were collected 
from January to June 2015. Slit skin smears were obtained from each patient. In addition, 
skin biopsies were taken for molecular analysis. Clinical and epidemiological data were 
obtained using interviewer administered questionnaire. Data were analyzed using 
descriptive statistics. The study was approved by the Ethics Review Committee, Faculty 
of Medicine.

Of the patients examined (70% male, 15-67 years old, mean age 37.8±12.6), 43 (75.4%) 
were positive for CL. Out of 43 CL patients, 33 were males (77%). 21 – 40 age group had 
the highest rate of infection (63%). Soldiers, farmers and housewives were identied as 
high risk groups. The mean duration of lesions was 7.0±6.3 months. 76.7% patients had 
lesion less than one year old. Number of lesions in a patient were varied. It was ranged 
from 1- 4 however the majority (83.7%) of the patients had single lesion.  Most of lesions 
were dry and nodular ulcerative types. Lesions were seen on the lower limbs (41.9%), the 
upper limbs (34.8%), face and neck (18.6%) and other parts of the body (4.7%). Diffuse 
leishmaniasis was not found in the current study and only 4 patients had satellite lesions. 
The size of lesions was ranged from 4 to 35 mm in diameter. Cutaneous leishmaniasis is 
common in people engaged in outdoor occupations/activities. Awareness programmes on 
disease transmission should be carried out especially in endemic areas to reduce the 
exposure level. 
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The specimen was an adult, female, Jungle cat weighing 3700g. The cat had experienced 
some form of trauma and was found alive but comatose and lying beside a road near Uda-
walawe Elephant Transit Home (ETH). The animal was subjected to a complete post-
mortem examination. Sections from all the major organs and representative samples from 
conspicuous of lesions were xed in 10% neutral buffered formalin, dehydrated in a 
gradedseries of ethanol to, xylene, embedded in parafn and sectioned at 5 micrometres. 
The sections were stained with haematoxylin and eosin (HE).

Three, live, dorso-ventrally attened worms were seen in the sub cutaneous tissue near the 
external inguinal ring among sub-cutaneous fascia surrounded by a haemorrhagic ring. 
Oval shaped calcied lamellated basophilic corpuscles (calcareous corpuscles) were 
present throughout the loose homogenous mesenchyme, which was bordered by a 
tegument characteristic of plerocercoid larvae of the genus Spirometra.

The liver was enlarged, rm and diffusely bright yellow. There were multiple bi-
operculated oval structures resembling Capillaria eggs diffusely distributed in the 
parenchyma of approximately 90% of the liver. The inammatory response to the 
infection was minimal. 

Capillaria hepatica  (Calodium hepaticum) is primarily a parasite of wild rats and mice  
but has been reported in many other mammalian hosts including humans. Sparganosis is 
the medical term used for infection with plerocercoid cestode larvae (Spargana) of the 
genus Spirometra., It has been reported in animals and humans in various regions of the 
world  and in humans in Sri Lanka.

These ndings conclude that detection and identication of pathogens and diseases in 
wildlife provides knowledge that is essential for prevention and early preparedness 
programs for emerging and remerging diseases. 
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VISUAL THREAT IN DENGUE HAEMORRHAGIC FEVER
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Dengue haemorrhagic fever (DHF) possesses a high degree of morbidity and mortality 
and is characterized by plasma leakage and bleeding tendency. Ocular manifestations of 
DHF include vitreous, intraretinal and macular haemorrhages, disc oedema, choroidal 
effusion and retinal vasculitis.

Case 1
A 35 year old previously healthy male presented with 4 days history of fever, muscle pain, 
headache and one episode of nasal bleeding to TH Kandy. He was clinically stable with 
blood pressure (BP) of 110/70 mmHg. On admission the laboratory results were; WBC- 

9 9
3x10 /L, Hb -11.2g/dl, platelet -44x10 /L; PCV- 45%; AST - 94u/l; ALT - 120u/l; RBS - 
4.5mmol/l. He was managed as DHF with oral and intravenous uids.

thOn the 6  day of fever he developed right side diminution of vision. Laboratory results 
9 9revealed WBC - 2.4x10 /L, Hb -11g/dl, platelet -34x10 /L; PCV- 47%, and dengue IgM 

and IgG were positive. Ophthalmological assessment revealed right side vitreous 
haemorrhage (VH) with visual acuity of 6/48. Resolution of VH occurred in 4 months 
following conservative management.

�
Case 2
A 44 year old male presented with sudden onset of painless loss of vision of the right eye. 
He had fever and headache with diarrhea for 4 days without any bleeding manifestations.  

9
On admission had no fever, BP 120/70 mmHg and stable, the platelet count was 28x10 /L; 

9PCV- 45%; Hb -13g/dl; WBC- 3.2x10 /L. Ocular examination revealed visual acuity of 
6/60 and VH. Ocular ultrasonography revealed no retinal detachment. Following day 

9platelet count was 56x10 /L; PCV- 40% and dengue was conrmed with IgM and IgG 
antibodies. His vision improved to 6/9 in 6 months without surgical intervention.

Vitreous haemorrhage in Dengue is a relatively rare phenomenon. The clear mechanism of 
retinal bleeding in dengue hemorrhagic fever is not fully understood however 
thrombocytopenia, platelet function defects, vasculopathy and coagulopathy account for 
bleeding manifestations. In both cases the onset of visual symptoms is related to nadir of 
thrombocyte level. Anticipation and early detection of ocular complications are 
paramount in preventing blindness in these patients.
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Sri Lanka is enriched with102 species of snakes belonging to 10 families out of which 50 
(49%) species are endemic to the island.  Their natural habitats are as follows; 14 in the 
ocean, 87 in land and one species inhabits brackish water. These snakes can be classied 
according to the strength of their venom, 20 species considered as deadly venomous 
snakes;4 species as moderately venomous snakes and 13 species as mildly venomous 
snakes. Remaining other 65 species belong to non-venomous group.  Considering the 
inland species, only ve are thought to be responsible for the majority of life threatening 
bites, Russell's viper (Daboia russelii), Spectacled cobra (Naja naja), Common krait 

*
(Bungarus caeruleus), Sri Lankan krait (Bungarus ceylonicus) and Saw-scaled viper 
(Echis carinatus), they are called “The big ve”. Additionally, several other species like 

*
Hump-nosed viper (Hypnale hypnale), Zara's hump nosed viper (Hypnale zara), 
* *Merrem's hump nosed viper (Hypnale nepa), Green pit viper (Trimeresurus 
trigonocephalus) species can be grouped as other medically important snakes considering 
the clinical statistics. If snake species are ranked considering the number of envenomed 
patients requiring hospitalization across the country the order would be H. hypnale, D. 
russelii, B. caeruleus, and N. naja, to E. carinatus. D. russelii, N. naja, and B. caeruleus 
are responsible for 97% of all snakebite related deaths in Sri Lanka. The commonest 
venomous snake bites across the country are by the hump-nosed vipers. 

Sri Lanka has a signicant geographic variation in climatic zones, which supports the 
distribution of venomous snakes species. The pattern of snake bites in a certain species 
depends on its climatic zone, human enrolment and behavior associated with snake 
envenomation. D. russelii mostly inhabits the dry zone up to 1500msl with most of the 
bites occurring during dusk, in paddy elds during paddy harvesting. N. naja is distributed 
through out the country up to highlands, reporting most of its bites during the day time, 
close to human residences in the dry zone and intermediate zone of the country. 
B. caeruleus is widely distributed in the dry zone and several localities in the intermediate 
zone. Bites occur at night even without provocation while a person is often sleeping on a 
oor mat. The members of the genus Hypnale are known to possess signicantly toxic 
venoms, but so far, there are no anti-venom made for these 3 species. Currently, there is no 
snake antivenom being produced in Sri Lanka for any native poisonous snakes. Therefore, 
saving lives from snake bites are more challenging and complex. It emphasis the need of 
further studies to produce species-specic antivenin for venomous snakes in Sri Lanka.
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Seaweeds have been shown to contain active natural compounds with numerous 
pharmacological potentialities. However, biomedical potentials of seaweeds have not 
received much attention in Sri Lanka. The present study was conducted to explore the 
potential activity of selected seaweeds in wound healing using a mice model. Wound 
healing is a general repair response of the body, is achieved through ve interconnected 
and overlapping phases; haemostasis and inammation, neovascularization, granulation 
re-epithelization and remodeling. Wound healing activity was determined in mice after 

-1 -1administration (100mg/kg /day ) of water extraction of selected seaweed species 
2

Sargassum crassifolium and Ulva lactuca. A circular area of full skin 50.24 mm  (0.8 cm 
diameter) was used to create an excision wound model.  The animals were used as three 
treatment groups; untreated mice as the negative control group, 10 each in all the groups.  
Wounds were created as mentioned above in all the mice except 5 in the control group. 
Treatment Group 1 and 2 animals were topically treated with Sargassum crassifolium and 
Ulva lactuca respectively. At the same time animals in these two groups were also fed with 
respective seaweed extracts as well, for over a period of 14 days after the wound creation. 
Treatment Group 3 received topical application of the water extract of Sargassum 
crassifolium (25% w/w) and 75% w/w ointment combination cream. Control groups 1 
with wounded animals were given water and control group 2 animals without wounds 
were not given any treatment. The progressive healing changes in all the wounds were 
measured with Vernier caliper on the day of wounding and every three days until the end of 
the experimental period. Changes in wound area were calculated and used as an indication 
of the rate of wound contraction. Also blood glucose level and body weight were evaluated 
during treatment. 

According to the results the extract of Sargassum crassifolium had signicantly increased 
the wound healing strength of the excision compared with controls. Sargassum 
crassifolium showed the highest level of wound healing activity within three days 
(50.41%) compared to the control group wound size (33.50%). However, after seven days, 
Sargassum crassifolium, Ulva lactuca and control group showed wound healing 
percentages 72.85%, 61.67 % and 52.76 % respectively.  A higher percentage of wound 
healing activity was observed in Sargassum crassifolium compared to all other groups. On 

th10  day wound healing percentages in the cream group, treatment 1 and treatment 2 groups 
th

was found to be 78.20 %, 86.33 % and 78.70 % respectively. Finally, by the 14  day the 
wounds were shown to be completely healed in treatment group 1 compared to all other 
groups. But in treatment group 2, cream group and control group the open wound 
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percentages were seemed to be 1.15%, 0.52% and 3.78% respectively. In conclusion, a 
higher level of wound healing activity was found in Sargassum crassifolium than Ulva 
lactuca. Further studies are highly warranted to identify the active molecules in the extract 
through in vitro and in vivo studies.  
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Galle is the main city of Southern province which is reported as the third highest district of 
animal rabies cases in Sri Lanka. Objectives of this study were to assess the KAP about 
rabies among students as well as to evaluate the successfulness of the awareness 
programmes conducted by the government for school children.  

This study was conducted from September, 2012 to December 2012 among the students 
aged between 15 to16. As such this cross-sectional study was undertaken and systematic 
random sampling procedures were employed to select schools from Galle zonal 
educational area. Classes in each school were selected using lottery method and students 
in selected classes who were willingly participated have been included. Sample size was 
decided according to the Morgan's table and data were collected from 150 students using a 
self-administered structured questionnaire. Questionnaire was printed in both Tamil and 
Sinhala medium and pretested. Descriptive statics techniques were used to analyze the 
data. Out of the 150 respondents, 72 (48%) were males and 78 (52%) were females. Out of 
72 males, 55 (76%) like wild pet animals whereas 48 (61%) females like feeding stray 
dogs/cats. 146 (97%) mentioned that they have heard about rabies. In addition, 85% of 
them were aware that dog is the major reservoir of rabies, and it is a fatal disease (30%). 

Approximately 80% of the study population was rearing dogs/cats. Majority of students 
who is rearing cats/dogs (74%) has vaccinated their pets and (40%) have got their pet 
vaccinated by a veterinary surgeon. Students who were rearing dogs, only 16% have 
reared them in a cage or tied with a chain. Further their knowledge on symptoms of an 
infected dog as follows: drooling of saliva (76%), afraid of water (52%), furious and 
aggressive (56%). With regards to an infected cat 72% have mentioned drooling of saliva. 
Besides only (20%) correctly knew the way of handling rabies suspected animal and the 
place to submit animals head for rabies conrmation (18%). To prevent dog bites 68% 
were aware that the dogs should not disturbed while they are eating, drinking etc whereas 
only (4%) knew how to minimize the bite if they accidently fall on to the ground by curling 
up into a ball.

In conclusion, responsible pet ownership, prevention of animal bites and post exposure 
care must be emphasizing in school awareness programmes.
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Being a rapidly spreading serious infection, Necrotizing Fasciitis associated with high 
mortality and morbidity worldwide. Poor prognostic factors such as old age, involvement 
of larger body surface area, uncommon site and highly virulent organism may be 
accountable for even more negative outcomes. Hence survival of this patient with the 
presence of above factors, make this case a rare and remarkable.

ndA 73 years old male presented to surgical casualty ward on 2  September 2015 with chest 
pain for few hours duration. There were erythematous plaques over the right side of 
anterior chest wall with blistering. The area of involvement seemed increased rapidly and 
areas of necrotic tissue in anterior chest wall noticed shortly. Patient developed fever and 
haemodynamically deteriorated rapidly over next few hours. His white blood cell count 
was  11 000/µL (neutrophils 90%), hemoglobin 12 g/dl, C reactive protein (CRP) 310 
mg/l. Diagnosis of necrotizing fasciitis of chest wall complicated with Septic shock was 
made.

After initial resuscitation with inotrope, urgent wound debridement was performed. Also 
IV antibiotics were started empirically. Post-operative care was given at Intensive Care 
Unit with continuation of inotrope support, antibiotics and IV Immunoglobulin was given.

24 hours later, tissue cultures revealed growth of Streptococcus pyogenes and same 
antibiotics were continued. ( IV meropenam 1.5g 8 hourly × 25 days, IV clindamycin 
900mg 6 hourly × 17 days, IV vancomycin 1g, bd × 3 days.)  

Gradually the patient recovered from septic shock and improved clinically with above 
treatments and the good nursing care. Patient went home after 47 days of hospital stay and 
he is waiting for skin grafting.

Necrotizing Fasciitis (NF) is a soft tissue infection involving skin and the supercial 
fascia and resulting in extensive undermining of surrounding tissue. NF of chest wall 
solely caused by Streptococcus pyogenes is an extremely uncommon variety which is 
associated with high mortality rate even with aggressive treatment. It is invariably a 
challenge to overcome above situation with the risk factors like larger body area, 
involvement of chest wall where the surgical access is difcult in an old aged patient. Our 
conclusion is in addition to prompt and proper treatment with early wound debridement 
and antimicrobial therapy, early administration of IV Immunoglobulin has signicantly 
contributed to this patient's survival. 
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Colorectal cancer is the third most commonly diagnosed cancer worldwide. In Sri Lanka, 
death rates due to colorectal cancer are on therise. Currently available highly cost 
conventional colorectal cancer treatments are causing various side effects and cancer 
recurrence. These reasons pave the way for screening of highly available, non toxic and 
safe plant based medicines. Bitter melon is widely used as a vegetable in Sri Lanka. Seeds 
of bitter melon, rich with a conjugated trienoic fatty acid/conjugated linolenic acid, 
namely α – Eleostearic acid (α – ESA). Previous studies prove that potent anticarcinogenic 
effects of this fatty acid. 

Cytotoxicity of bitter melon seed fat has been tested in vitro using Vero 76 cells as a 
preliminary study. Fatty Acid Methyl Esters(FAME) of Bitter melon seed fat incorporated 
on Vero cells with negative and positive controls. Cytotoxicity was measured. Safe usage 
of bitter melon seed fat was carried out using a mouse model. 1.5% and 3.0% bitter melon 
seed fat (as a percentage of food intake) was given orally for three weeks with controls. 
Biochemical and histopathological parameters were measured.A clinical trial is currently 
being conducted with colorectal cancer patients in collaboration with Cancer unit, 
Teaching Hospital, Kandy. For the Test group, recommended starting dose of  Bitter 
melon seed powder  was 900 mg. Thus, patients are having 3 bitter melon seed powder 
capsules (300 mg each) continuously. For the control group none of capsules are being 
given. Monthly, Human Carcinoembryonic antigen (CEA) levels are measured using 
commercially available kits.

Strong cytotoxic effects of Bitter melon seed fat FAME were observed on Vero 76 cells 
along with the less cytotoxic effects of bitter melon seed fat FAME. The results were 
comparable with negative and positive controls. Mouse model was revealed that bitter 
melon seed fat is safe for continuous intake based on the biochemical studies and 
histopathological evidences of vital organs. With the continuous intake of bitter melon 
capsules, initial serum CEA levels were varied in different patients. 

In conclusion, bitter melon seed fat possesses potent cytotoxic ability. It is a safe dietary 
supplement for continuous intake. Further studies are carring out for the controlling of 
colorectal cancer.
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Typhoid fever is one of the commonest differential diagnosis for fever lasting for more 
than one week in paediatric patients in Sri Lanka, although reported incidence of it  remain 
low at 3.9 per 100000 population. Culture isolation of incriminated organisms from blood 
and other body uids too, remain very low most likely due to non-availability of 
dependable services.

Here, we report an imported case of enteric fever presenting as prolong fever in a 12 year 
old boy who has been to India on a religious pilgrimage, with a 12 day stay there.

He was transferred to a paediatric surgical unit from a District General Hospital 
suspecting  ruptured appendix, surgical condition was excluded and referred to paediatric 
unit for further evaluation of pyrexia which was going on to the second week, with 
abdominal pain and hepatomegaly.

Two blood samples collected on eleventh day of fever in to commercial blood culture 
bottles positive for Gram negative bacilli which demonstrated characteristics of 
Salmonella enterica sub species enterica serotype Typhi. The organism demonstrated a 
high-level resistance to fluoroquinolones (FQ) and resistance to co-trimoxazole but 
remained susceptible to all other front line drugs. The high level resistance to FQs was a 
major deviation from the local strains which usually demonstrate FQ susceptibility or low 
level resistance. 

This case highlights the importance of overseas travel history even in a child during 
evaluation of prolonged fever. Further, we need to consider Typhoid fever as a cause of 
fever in children returning from South Asian countries.
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Hump-nosed pit viper (Hypnale hypnale) is widely distributed in Sri Lanka and its bites 
are common in all climatic zones (wet, dry and intermediate) of the country. It is the 
commonest venomous snake bite reported in Sri Lanka responsible for 22-77% of all 
snake bites. There are three species of the genus Hypnale found in Sri Lanka namely 
Hypnale hypnale, Hypnale zara and Hypnale nepa. Coagulopathy and acute kidney injury 
are the most recognizesd complications of Hump-nosed pit viper envenoming.

We describe a series of 174 patients with Hump-nosed viper bites in the wet zone of the 
country-Provincial General Hospital, Ratnapura, Sri Lanka from July 2013 to November 
2015.  Of the 174 bites, offending snakes were available in 152 (87.35%) cases (115 dead 
snakes and 37 live specimens) for identication and in the rest patients (22; 12.65%) have 
identied Hump-nosed viper as the responsible snake. Out of 152 snake specimens 113 
(74.34%) were Hpnale hypnale; 28 (18.42%) were Hypnale zara and 11 (7.23%) were 
Hypnale nepa. Identication of the species was done via the visual examination of the 
snake by using keys described by Maduwage et al (2009).

Local envenoming was observed in 170 (97.7%) patients which included local pain and 
swelling (170; 97.7%), local bleeding (45; 25.86%), bruising (15; 8.6%), blistering (17; 
9.77%), necrosis at the bitten site (12; 6.89%) and local lymph node enlargement (13; 
7.47%). Four (2.29%) patients did not develop any local or systemic envenoming features 
(dry bites). Fourteen (8.04%) patients had systemic effects which included kidney injury 
(10; 5.74%), coagulopathy (9; 5.17%), haematuria (2; 1.14%) and ophthalmoplegia (1; 
0.57%).  Of the subjects who suffered kidney injury, 7 (4.02%) developed acute kidney 
injury (AKI) and 3 (1.72%) developed chronic kidney disease (CKD). One (0.57%) had 
AKI with thrombotic microangiopathy (TMA). Even though acute kidney injury 
following hump-nosed pit viper bites was earlier described in Sri Lanka and India, 
occurrence of CKD is not well documented. However 3 (1.72%) patients were diagnosed 
of CKD in our study of which one patient died and the others needed renal replacement 
therapy. All species of genus Hypnale cause kidney injury which is the commonest 
systemic manifestation. 
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Tuberculosis remains one of the world's deadliest communicable diseases. The annual 
incidence of tuberculosis in Sri Lanka is around 10,000. We have a low case detection of 
3% TB among children. Children often have pauci bacillary disease which is difcult to 
conrm with direct smears. Bacteriological culture which provides denitive diagnosis 
has the disadvantage of long delay to obtain results. The polymerase chain reaction (PCR) 
based molecular diagnostics would overcome these deciencies and give rapid and 
accurate diagnosis of tuberculosis.
 
We report a case of tuberculosis diagnosed in a child of 3 years who was diagnosed using 
PCR element IS 986. 
 
A 3 years old boy presented with a history of pain of R hip joint and low grade fever of 03 

thmonths. His weight and height were at the 25  centile for his age. T he child was febrile and 
had tenderness of the left iliac fossa. An ultra sound scan suggested a psoas abscess but 
attempted guided aspiration failed. A CT scan with guided aspiration was carried out. In 
addition to conrming the abscess the CT scan showed extensive destruction of the L5/ S1 
intervertebral disc and the adjacent vertebrae. The aspirate was analysed using PCR 
elements IS 986 and IS 6110, direct smears and culture for Mycobacteria. There was a 
positive result for the IS 986 but the IS 6110 was negative. Direct smears were negative. 
The culture became positive after 3 weeks and conrmed disease with Mycobacterium 
tuberculosis. Anti TB therapy was commenced. He had a complete cure in one year and 
remains well.   

The IS 6110 element is in wide use currently to identify the mycobacterial DNA. But it is 
shown that in south east area region some Mycobacterium complex is missing this 
element. The IS 986 would be more appropriate for use in our region.
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Venomous snakes record all over the world sparing few nations and therefore cases of 
snakes bite were reported from all over the world. There are more than 3000 snake species  
all over the world out of that nearly 375 are venomous. Among them Russell's viper is 
recognized as a highly venomous snake in Asian region. In Sri Lanka there are about  
37000-hospital admission and nearly100 deaths occur annually following snakebites. 
Russell's viper is responsible for 30- 40% bites and associated with a high incidence of 
morbidity and mortality in Sri Lanka. This was a prospective hospital-based clinical study 
of denite Russell's viper bites from 2013 to 2014 in two Sri Lankan hospitals in wet zone. 
Thirty ve DNA samples were collected from the tail tip of specimens of the Russell's 
viper from Gampaha, Kandy, Rathnapura, Galle, Anuradhapura and Kurunagala districts 
for molecular study. We were analyzing the mitochondrial cytochrome b gene in the 
Russell's viper. In 365 cases of snakebites managed in provincial hospitals, there were 28 
cases of Russell's viper bites. Clinical features following Russell's viper envenomation 
were as follows; local swelling 86%, local necrosis 7%, coagulopathy 75%, neurotoxicity 
32%, nephrotoxicity 14% and cardiac effects 3.5%. Maximum likelihood analysis of the 
cytochrome b gene revealed two strongly supported (Bootstrap support >70%) 
monophyletic clades corresponding to Indian Subcontinent and Sri Lanka. Clinically 
Russell's vipers in wet zone are less neurotoxic than dry zone. Thus, the clinical symptoms 
of human envenoming revealed that noteworthy geographic variations within the Sri 
Lanka. Further studies on venom variation, diet and local population phylogeny are 
required, This information would be useful for the epidemiology, clinical prole and 
molecular taxonomy of family Viperidae and also proteomic study to develop specic 
antivenin for medical applications.  
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