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			ABSTRACT

		

		
			The study was designed to evaluate the efficacy of the Peste des Petits Ruminants (PPR) vaccine administered through different routes so that other effective and alternate routes may be opted for vaccination to control and eradicate PPR from both, domestic and wild small ruminants. A total of 75 bucks were divided into five equal groups, four of which were vaccinated through subcutaneous, oral, intra-nasal and intra-ocular routes with live attenuated Nigerian strain 75/1 vaccine (Pestivac, Jordan) and one was kept as negative control (non-vaccinated). Based on cELISA, the oral route presented the highest titer, followed by intraocular and subcutaneous routes. Only in the animals vaccinated via intranasal and oral routes, the presence of viral antigen was found up to 2 weeks post-vaccination through Hemagglutination Assay (HA) and RT-PCR. 
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			Peste des Petits Ruminants (PPR) is a viral disease of small ruminants but can also affect wild animals with a high mortality rate. During the last decade, PPR was found to be endemic in the Middle East, Turkey, Iran, Iraq, India, Pakistan, Sub-Saharan Africa, Bangladesh, the Arabian Peninsula, Central Asia, Kazakhstan, Tajikistan (Wang et al., 2009) and was confirmed on a serological basis. Outbreaks of PPR were reported in China in 2009 (Wang et al., 2009). In Pakistan, the first case of PPR was reported in 1991 in the province of Punjab, when a disease resembling Rinderpest was seen in goats (Zahur et al., 2008). Currently, live attenuated vaccines are being used against PPR, providing immunity for three years, and for optimal exposure to the vaccine, routes of virus entrance into the body of susceptible animals can also be targeted for the application of the PPR vaccine. This study was conducted with similar objectives to evaluate the efficacy of other routes for the PPR vaccine, which may find its application in wild small ruminants where restraining the animals is an issue, or in the case of wider application to the scattered livestock population under an extensive management system (Couacy-Hymann et al., 2002). 

			Materials and methods

			The trial was conducted on a non-descriptive goat breed sero-negative for PPR. A total of 75 animals (12-18 months of age) were selected for trial and divided into five equal groups: Group A, Group B, Group C, Group D and Group E. The four different routes of vaccination chosen for the first four groups were subcutaneous (control), oral, intranasal and intraocular, respectively, while Group E was left unvaccinated. Prior to vaccination, all animals were dewormed with Levamisole HCl and Oxyclozanide. Vaccination was carried out with freeze-dried live attenuated vaccine of Pestivac Jovac, Jordan containing Nigerian 75/1 strain belonging to the lineage I, dispensed at the dose rate of 1 ml per animal. In group A, the vaccine was injected subcutaneously, in group B, it was given per oral by mixing in feed, in group C, it was sprinkled in the nostrils, in group D, it was applied to the eyes with the help of a dropper and the negative control group (group E) was not vaccinated at all. Rectal temperature and clinical signs were recorded every day. Post-vaccinal dynamics were recorded for 21 days.

			First blood, nasal and fecal swabs were collected before vaccination and then every 7th day post-vaccination. ID Screen® PPR Competition ELISA kit for cELISA of harvested serum from blood samples was used. For Haemagglutination (HA), all fecal and nasal swabs were pooled in Phosphate buffer saline (PBS) and then centrifuged to obtain the supernatant as described by Osman et al. (2008). RT-PCR with fecal and nasal swabs was performed by first purification of RNA with QIAamp Viral RNA Mini Spin kit (Cat-52904, Qiagen) based on the procedure as suggested by Forsyth and Barret (1995). It was followed by a one-step RT-PCR with the help of a QIAGEN one-step RT-PCR kit (Cat-210210) performed as described by Couacy-Hymann et al. (2002), targeting the amplification of N protein-coding genes. The product obtained after PCR amplification was electrophoresed and photographed in a gel documentation system (BioDoc It TM Bio Imaging System, U.S.A). 

			Mean, standard deviation (SD) and geometric means (GM) were applied to all PI values obtained from cELISA by using the Excel sheet Microsoft version 2010.

			Results and discussion 

			All groups achieved the protective titer of antibodies against PPRV except Group C and Group E (Fig. 1). In the case of the subcutaneous route (Group A), the PI value of cELISA rapidly increased after the 1st week of vaccination, this being maintained in most of the animals in the 2nd and 3rd-week post-vaccination, similar to the results of Intizar et al. (2009). The GM of PI values for Group A significantly rose and reached the protective level (<50) of immunity just after the 1st week of vaccination but there was a more significant rise in GM of PI values for Group B and Group C which had not been previously studied or seen. In the case of the oral route (Group B), the PI value of cELISA showed a significant rise and attained a higher and better protective level of antibodies in the 2nd and 3rd-week post-vaccination (Table I). Most of the animals in this group attained a protective level of antibodies just one-week post-vaccination, this persisting for the remaining weeks of the trial. Similar results were achieved for the intraocular route (Group D); the level of the antibody titer was also maintained in all of the animals during the trial period. In Group E, the GM of the PI values for all animals remained low (>50); there was no shift in the protective level of antibodies in any of the animals, as they were not vaccinated. These results were in agreement with Abubakar et al. (2012). The zero seroconversion of negative control also indicated the poor transmission of the PPR vaccine (Couacy-Hymann et al., 2002). 1First week post-vaccination, 50% of animals in Groups A and B, 25% in Group C and 75% in Group D developed a protective level of antibodies. In the following two weeks, 50% of animals in Group A, 25% in Group B and 25% of animals in Group D attained the protective level of antibodies. All these findings were similar to those of Intizar et al. (2009) who also found a gradual increase in antibody titer 14 days post-vaccination.
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			Fig. 1. Antibody titers for different routes of vaccine administration.

			Table I. Mean and Standard deviation values of cELISA for different vaccination routes in goats.
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							1st-week Post-vaccination
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							2nd-week Post-vaccination
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							3rd-week Post-vaccination

						
							
							24±11.29

						
							
							27.25±33.89

						
							
							68.5±31.98

						
							
							19.75±9.13

						
							
							96±4.95

						
					

				
			

			Within the study period, 100%, 75% and 100% of animals in Group A, B and D, respectively acquired immunity. Group C and Group E remained at 25% and zero percent, respectively by the end of this study. Overall highest titer (15.60) was achieved three weeks post-vaccination through the oral route (Group B). Moreover, Group B also achieved maximum protection for the scattered livestock populations, as suggested by El-Yuguda et al. (2014). 

			The shedding of the vaccinal virus after vaccination was also detected with HA and RT-PCR. Nasal and fecal swabs were tested by HA (Osman et al., 2008) and shedding of the vaccinal virus was not seen in Group A, Group D and Group E animals at any stage after vaccination, while in Group B and Group C animals, post-vaccinal virus shedding was observed. Similar results with poor transmission were reported by Abubakar et al. (2012) and El-Yuguda et al. (2014) in small ruminants and wild animals. Shedding of PPRV in fecal samples from PPR-recovered animals was confirmed by Ullah et al. (2016) and Ezeibe et al. (2008) through rRT-PCR and the HA test, respectively which, in turn, are transmitted to naïve in contact animals provoking the immune response (Ezeibe et al., 2008). 

			RT-PCR for detecting the PPRV N-gene was also applied to confirm the HA results for the shedding of PPRV but not because of any other artifact. Through RT-PCR, the presence of viral antigen was confirmed in Group B and Group C. The presence of viral antigen in feces and nasal discharge in orally and intranasal vaccinated animals was an indication of the spreading of live attenuated virus from vaccine through the gastrointestinal tract (GIT) and respiratory tract by triggering the immune response and protecting the animals against PPRV.

			Conclusion

			Oral and intra-ocular routes can be used for PPR vaccination, as these routes effectively trigger the humoral response by producing antibodies against PPRV. HA and RT-PCR confirmed the vaccine virus (Nigerian strain 75/1) shedding through oral and intra-nasal routes.
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The study was designed to evaluate the efficacy of the Peste des Petits Ruminants (PPR) vaccine

administered through different routes so that other effective and alternate routes may be opted for *
vaccination to control and eradicate PPR from both, domestic and wild small ruminants. A total of 75

bucks were divided into five equal groups, four of which were vaccinated through subcutaneous, oral,

intra-nasal and intra-ocular routes with live attenuated Nigerian strain 75/1 vaccine (Pestivac, Jordan)
and one was kept as negative control (non-vaccinated). Based on cELISA, the oral route presented
the highest titer, followed by intraocular and subcutaneous routes. Only in the animals vaccinated via
intranasal and oral routes, the presence of viral antigen was found up to 2 weeks post-vaccination through

Hemagglutination Assay (HA) and RT-PCR.

Society of Pakistan.

Peste des Petits Ruminants (PPR) is a viral disease of
small ruminants but can also affect wild animals with
a high mortality rate. During the last decade, PPR was
found to be endemic in the Middle East, Turkey, Iran,
Iraq, India, Pakistan, Sub-Saharan Africa, Bangladesh, the
Arabian Peninsula, Central Asia, Kazakhstan, Tajikistan
(Wang et al., 2009) and was confirmed on a serological
basis. Outbreaks of PPR were reported in China in 2009
(Wang et al., 2009). In Pakistan, the first case of PPR was
reported in 1991 in the province of Punjab, when a disease
resembling Rinderpest was seen in goats (Zahur ef al.,
2008). Currently, live attenuated vaccines are being used
against PPR, providing immunity for three years, and for
optimal exposure to the vaccine, routes of virus entrance
into the body of susceptible animals can also be targeted
for the application of the PPR vaccine. This study was
conducted with similar objectives to evaluate the efficacy
of other routes for the PPR vaccine, which may find its
application in wild small ruminants where restraining the
animals is an issue, or in the case of wider application

to the scattered livestock population under an extensive
management system (Couacy-Hymann et al., 2002).

Materials and methods

The trial was conducted on a non-descriptive goat
breed sero-negative for PPR. A total of 75 animals (12-18
months of age) were selected for trial and divided into five
equal groups: Group A, Group B, Group C, Group D and
Group E. The four different routes of vaccination chosen
for the first four groups were subcutaneous (control), oral,
intranasal and intraocular, respectively, while Group E
was left unvaccinated. Prior to vaccination, all animals
were dewormed with Levamisole HCI and Oxyclozanide.
Vaccination was carried out with freeze-dried live
attenuated vaccine of Pestivac Jovac, Jordan containing
Nigerian 75/1 strain belonging to the lineage I, dispensed
at the dose rate of 1 ml per animal. In group A, the vaccine
was injected subcutaneously, in group B, it was given per
oral by mixing in feed, in group C, it was sprinkled in the
nostrils, in group D, it was applied to the eyes with the help
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