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ABSTRACT

Biotechnological tools that have been adopted in some areas of veterinary field have been discussed.
Their usefulness in livestock disease diagnosis, control and eradication is summarized. Particular
reference is made of ELISA-technique that has been adopted for rapid diagnosis of several livestock
diseases. Special reference has been made of disease like Rinderpest and Peste des petits ruminants
to illustrate the use of biotech tools. In such diseases, these tools have been employed for mass
testing, disease control, vaccine production and support to eradication. Diagnosis and surveillance
of poultry diseases using biotech tools are also discussed. Advancement of Biotech tools in future

for greater benefit of country is also suggested.
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INTRODUCTION

Since the last decade, economic globalisation
characterized by opening up of markets to international
trade has been a norm for every nation. Livestock
component of agriculture sector plays a vital role on
national economy of every agricultural nation like
Nepal. The trading of livestock and livestock products
between WTO member countries is going to be governed
by the guided principles of health (Sanitary and
Phytosanitary). To avoid trade barriers, assessment and
management of health risks is very important.

Recent experience shows that infectious animal diseases
are re-emerging and emergencies are occurring with
increasing frequency. Besides their economic
significance in terms of production losses, disease
outbreaks may disrupt international trades. Rapid &
accurate diagnosis of disease based on laboratory
confirmation of causative agent enables the timely

Table 1. Range of biodiagnostic tests recently introduced in veterinary

laboratories in Nepal.

selection of appropriate control measures and therefore
reduces economic consequences.

Conventional methods of disease diagnosis are still
valuable but time taking and expensive. Thanks to the
advancement of molecular biotechnology, which has
contributed in wide, profound and practical way to
improve the sensitivity, specificity and safety of methods
to identify infected animals and characterize the
causative infectious agents. Biotechnological tools have
also been useful & fruitful to devise new and effective
vaccine, which has helped in controlling disease
outbreaks as well as improving surveillance and control
strategies. We have particularly described usefulness of
ELISA-techniques in National Rinderpest Eradication
Campaign and some of the steps to be taken strengthening
biotechnological work in Nepal are suggested.

Improvement in diagnosis Service

The list of biodiagnostic techniques being used to detect
either antibodies or antigens against
various infectious agents of livestock
and poultry is given in Table 1. After

Species Disease Test Detection introduction and use of new

of Nepal biodiagnostic techniques, prevalence

Poultry Infectious bronchitis ELISA/Hi Antibody/Antigen X 4 ;
Infectious Bursal Disease ELISA/AGPT Antibody/Antigen | Of new diseases such as Infectious
Mycoplasma gallisepticum ELISA/HI Antibody/Antigen Bronchitis (IB), Sudden Egg Drop
Mycoplasma synovae ELISA Antibody/Antigen : :
New Castle disease ELISA/HI Antibody/Antigen Syndrome (EDS), Chicken Anaemia
Salmonella Agglutination Antigen/Antibody (CA) and Chicken Encephalomychits
Reovirus ELISA Antibody (CE) in chicken and pathogenic E.
E'hci"'lien _— ‘éﬁgg‘“““” x‘t’:l')‘gd coli and Rotavirus Diarrhoea in

C aemia 0 .

Pigs Rotaviras ELISA A“ﬁgeny Piglets have been confirmed for the
E Coli Typing Agglutination Antibody first time in Nepal (Bohara 1998).

Cattle/ Brucella Rose Bangal Test | Antibody

Sheep Brucella Milk ring test Antibody e

and goat | Rinderpest ELISA Antigen/Antibody In add_ntxgn, R HIaAS . scale
PPR ELISA Antibody seromonitoring for the effectiveness

AGID Antigen/Antibody of vaccine used in poultry industry
B Skin Test Allergen h ;
as been possible.
Feed Aflatoxin ELISA Toxin from Feed en possib
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These services have generally been reported to be useful
to reduce the impact of economically important disease
problems in commercial poultry industry (Bohara 1998).
A new disease called PPR has recently been introduced
into goat population of Nepal. Initially in absence of
reliable and feasible diagnostic facilities, this disease
was misdiagnosed as CCPP. Confirmatory diagnosis of
PPR by the use of competitive ELISA technique is
possible within the country and control program against
PPR in the country is now in progress.

Surveillance and eradication of RP

Rinderpest is a fatal viral disease of cattle and buffaloes.
The disease also affects pigs, small ruminants and some
wildlife species. It used to create havoc by killing large
number of animals until the sixties. Mass and ring
vaccination campaigns resulted in the control and
eradication of this disease from the country. Time to
time localized outbreaks of rinderpest in the country
occurred until 1990. After this, no outbreak of rinderpest
have been reported from any part of the country. This
opened up way for a verified eradication of rinderpest
according to international standards. A large number
of randomly collected serum samples were required for
comprehensive testing. The test had to be rapid and
accurate with high sensitivity and specificity. C-ELISA
techniques offered this potential and as a result we were
able to test some 70000 sera samples from cattle,
buffaloes, goats, and sheep looking for the presence of
rinderpest antibody to assess any ongoing rinderpest
viral activity in the field. This contributed greatly
towards a verified freedom of rinderpest in the country.

Vaccine production

The effectiveness of vaccine for prevention and control
of livestock disease is well recognised. In the past
production and distribution of effective and safe vaccine
was not possible without adoption of advance
biotechnological tools. Very recently tissue culture
system has been introduced and PPR vaccine has been
prepared locally by the multiple passage of the pathogen
in cell culture. Millions of doses of cell culture vaccine
have been produced with a little cost and mass
vaccination programs to protect sheep and goat
population of the country are successfully implemented.

Future needs for improvement

The commercially available diagnostic kits are very
useful for timely detection of diseases. However, these
kits are very expensive and their use for mass application
seems impossible from economic point of view.
Monoclonal antibodies are very useful for preparing the
best reliable diagnostic test and perhaps in the future
they can be utilised for the production of therapeutic
antibody reagent to treat most serious diseases of
livestock and man (Bostock, 1998) Therefore, Nepal
should immediately consider for establishing a
hybridoma technology somewhere within the country.
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Toward new and modern vaccine production
Although there has been a significant advancement in
modermn medicine, vaccination continues to be the most
cost-effective method to reduce economic loss and
animal suffering from infectious diseases. Furthermore,
with the advent of biotechnology and understanding of
virulence factors of infectious agents combined with the
recent knowledge of the host immune response,
revolution is witnessed in a number of new agents which
may potentially be controlled by vaccination
(Bostock,1998). Safe and effective vaccines for example
can be produced by identifying specific proteins.
Application of advanced biotechnical techniques has
made it possible to produce vaccines that are more than
90% effective with no booster dose required (Babluk,
1999). This reduces both the cost of immunisation and
improves the overall situation.

Establishment of a national biotechnology research
center

Advancement in molecular biology has contributed in
a wide and profound way to diversified fields. Their
uses have been extremely helpful particularly for
boosting agriculture production and reducing incidence
of various diseases cost effectively. However, Nepalese
people are deprived of social and economic benefits from
such scientific achievements. We believe that Nepal does
contain enough level of qualified manpower for this
purpose. Therefore, Nepal should consider examination
of knowledge and skills of its technical manpower,
review the existing infrastructure and facilities and join
all sort of related resources together to establish a
national biotechnology research center. This center
shound be responsible for coordinating and guiding the
development & standardization of all biotechnological
tools to be used for various purposes such as for boosting
agricultural production, production and distribution of
immunodiagnostics and effective vaccines in the
country. A coordinated approach to biotechnological
tools will provide best economic benefits through best
utilization of scarce resources.
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