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ABSTRACT

Biotechnology is a popular tool in combating infectious diseases. Peste des petits ruminants (PPR),
is one of the highly contagious and infectious viral diseases of domestic and wild small ruminants. It
is causing a devastating effect on the goat population of the country and is spreading very fast.
Being a viral disease, the only means to control it is vaccination. Therefore, “live PPR homologous
vaccine” has been produced within the country using tissue culture bio-technology. The vaccine
showed highly significant (P<0.001) result in the PPR competitive ELISA. The death of the controls
and survival of the vaccinated goats clearly indicate that the vaccine is very potent and gives protection
to the animals against PPR disease prevalent within the country. At the same time it has passed all
the tests in the country and the two consecutive batches of vaccine have been approved by the world
PPR reference center, CIRAD-emvt France. Even though the vaccines were produced using live
chicken embryo and fermentor biotechnology, this animal tissue culture biotechnology of PPR vaccine

production is the first of its kind in Nepal.
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INTRODUCTION

History of biotechnology in controlling infectious
diseases of livestock and poultry in Nepal dates back to
1965 with the production of goat tissue vaccine for
rinderpest. From then onwards, vaccine production for
other diseases like Haemorrhagic Septicemia, Black
Quarter, Newcastle disease, Fowl pox, Rabies, Anthrax
, Swine fever and infectious bursal disease have been
produced successfully and they have been used within
the country extensively. Cell culture laboratory was
established in 1990 in order to initiate the cell culture
rinderpest vaccine production. A trial batch of rinderpest
vaccine was produced and latter it was not continued
due to disappearance of the disease in the country
(Gautam, 1990).

Using the same laboratory facility with the strengthening
of support equipments and seed homologous cell culture
PPR vaccine production was produced within the
country. This PPR vaccine was first to be produced
within the Asian region and used successfully in
controlling PPR diseases in sheep and goats in Nepal.

The Disease

Peste des petits ruminants (PPR) is a highly contagious
viral disease of domestic and wild small ruminants
(Lefevre et al., 1990). The disease is caused by peste
des petits ruminants virus (PPRV), belonging to the
family paramyxovirus and group morbillivirus (Gibbs
etal,, 1979, Murphy et al.,, 1999). It is commonly known
as “sheep and goat plague”, ‘Kata” or ‘Pest of small
ruminants” etc. It is classified as list A discase by OIE,
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the International Animal Health Organisation, because
of its highly infectious nature and the economic losses
it is likely to cause in affected population. It is
characterized by fever, mucopurulent oculo nasal
discharge, pneumonia, stomatitis, diarrhoea and death.
In severe outbreaks in susceptible population, case
morbidity and mortality may go up to 100% (Aiello
1998, OIE 2000). Its transmission is mainly by aerosol
between animals living in close contact (Lefevre et al.,
1990).

PPR being a viral disease cannot be effectively treated.
The only way of controlling the disease is by preventive
vaccination.

Clinical disease is mainly seen in sheep and goats and
has been described in zoological garden collections of
wild small ruminants (Furley et al., 1987). Cattle,
buffaloes, camels and pigs can become subclinically
infected. PPRV is genetically characterized into four
groups, three from Africa and one from Asia. One of
the African groups is also found in Asia (Roeder et al.,
1999).

PPR was first described in West Africa (Gargadennec
et al., 1942). Now, the infection may be global. It is
found in most of the African countries, the Islamic
Republic of Iran, Iraq, Israel, Jordan, Kuwait, Lebanon,
Oman (Taylor et al., 1990), Saudi Arabia, the United
Arab Emirates and Yemen. There is serological evidence
from the Syrian Arab Republic and Turkey. Outbreaks
of PPR are now common in India (Shaila et al., 1989),
Nepal, Bangladesh, Pakistan and Afghanistan (OIE
2001, Anon 2001).
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In Nepal, PPR was first described in 1995 (Jha et al.,
1995) from Terai of Central Nepal. Since then it has
spread to many parts of the country. In 1998, there were
17 outbreaks, which increased to 62 in 1999. Still the
available data clearly indicate that outbreak is increasing
every year by four folds and is spreading to wider areas
(Ghimire et al, 2000). Because of its spreading pattern
in Nepal, PPR can cause a great economic loss to the
poor farmer, as goat is considered as the poor man’s
wealth.

Rinderpest (RP) shares the antigenic properties with
PPR. PP vaccine are being used in controlling the disease
in some of the country. But RP vaccines can no longer
be used because it is in eradication phase. Therefore,
PPR was controlled by ring vaccination around the
outbreak. However, it does not seem to be controlling
the disease in Terai districts. Ring vaccination strategy
was adopted by importing vaccine from Africa
(Cameroon and Botswana) as none of the countries of
this region produced this vaccine.

Considering all these factors, production of the PPR
homologous vaccine within the country and mass
vaccination campaign to control the disease was started
(Gautam et al., 2000).
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Fig. 1: Vaccine Production Flow Chart

The vaccine production

The vaccine has been produced as indicated in the flow
chart (Fig. 1) which was derived from the production
protocol adopted by PPR world reference Laboratory
CIRAD-emvt, France (Anon 99).
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The safety and potency tests of the produced vaccine
were carried out both in the laboratory animals (10 Swiss
Webster mice and 6 Guinea pigs) and in the target
animals (7 goats) following the standard protocol (OIE,
2000) with slight modification.

To assess the efficacy of the vaccine, on 22" day of
vaccination, all the groups were challenged by 1 ml of
the tissue extract from the sample collected from the
local outbreak of PPR from Janakpur, which was
confirmed to be positive for PPR from CIRAD France
on December 1999.

Statistical analysis: The experimental design in the
experiment was complete randomized design (CRD)
with sub-sampling, a case of unequal replication and
unequal sub-sampling. The least significant difference
(LSD) test procedure was used for evaluating the
significance of the data obtained in ELISA reading.

RESULTS AND DISCUSSION

The vaccine passed the sterility test before and after freeze-
drying. The vaccine passed the purity and specificity test
conducted in the laboratory during the production using
the fluorescence antibody technique (FAT) where specific
fluorescence was seen. The minimum titer per vial
required is 10° where as the titration result of the fluid
and product in the laboratory were 106 per ml. This was
also confirmed by world reference center for PPR disease,
CIRAD, France, in two batches of the vaccine sent for
confirmation in Feb. 2000.

No animal showed any illness after the inoculation of
the vaccine. No inflammation, tenderness and reaction
observed at the site of inoculation. On post-mortem no
difference was observed between the control and
vaccinated groups, which agree with the criteria, set by
OIE (2000) to validate the vaccine. Therefore, the
vaccines were found to be safe in both laboratory animals
as well as target animals.

After one week of challenge, the entire control group
started showing high rise of temperature (up to 106° F),
which decreased during terminal stage. The major sign
and symptoms were mucopurulent oculo nasal discharge,
diphtheric stomatitis, diarrhoea and all the other sign
and symptoms of PPR as described by Roeder ef al,
(1999). All the control animals died after 10" and 13%
day of challenge. All these features were in line with
features described by Roeder et al., (1999). No vaccinated
goats showed any sign and symptoms of sickness. All
surviving goats were sacrificed after 21 days of challenge
and the postmortem examination (PME) was conducted.
On PME, no any lesions were observed on vaccinated
ones where as pneumonia, diphtheric stomatitis, and
enteritis were observed on control. Large intestines were
more severely affected around iliocecal valve and
caecocolic junction and rectum which were as described
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by Lefevre and Diallo (1990). Streaks of congestion and
haemorrhage along the folds of the intestinal linings,
which joined and became darker, giving the appearance
of zebra marking (typical feature) (Carlton and McGavin,
1999).

The entire serum samples collected were subjected to
PPR competitive ELISA (Libeau et al., 1994, Saliki et
al., 1993) keeping the base line protective value of 50.
The graph (Fig. 2) was plotted between the mean ELISA
value and days from procurement, which shows that
the reading of the entire groups before inoculation was
below 50. This remained below 50, in-group C (control)
throughout the observation period. Group B (100" dose)
showed the protective level within 7 days while group
A (1/10* dose) inoculated were slow in getting protective
level (7-18 days). The ELISA reading was in increasing
trend until the challenge date. After the hot field strain
challenge, both the group A and B were showing further
increase in the ELISA reading (up to 92).
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Fig. 2: Mean ELISA antibody response in different groups of goats
from the time of procurement to three weeks post challenge

The difference in the mean ELISA value between the
control (21.17) and either of the vaccinated groups A
and B (62, 70.5) respectively were statistically highly
significant (P<0.001). The difference in the mean ELISA
value between the pre-inoculation (24.75) and either of
the post-vaccination or post-challenge (52, 63)
respectively in-group A were statistically significant (P<
0.001). Similarly, the difference in the mean ELISA value
between the pre-inoculation (30.5) and either of the post-
vaccination or post-challenge (73.2, 87) respectively in-
group B were statistically significant (P< 0.001).

The significant (P<0.001) reading in the PPR competitive
ELISA and death of the control and survival of the
vaccinated goats clearly indicates that the vaccine is very
potent and gives protection to the animals against PPR
disease. At the same time, it passed all the tests in the
country. The two consecutive batches of vaccine were
also approved by the world PPR reference center, CIRAD-
emvt, France attesting to their international standard.
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