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Abstract 
Clinical and laboratory investigations were carried out during an outbreak of Peste des Petits (PPR) in sheep and goats in Islamabad Capital Territory (ICT), Pakistan. It was observed that the outbreak was occurred due to mix grazing and introduction of new animals. The overall morbidity, mortality and case fatality in goat flock were 79%, 8.64% and 11% respectively. While in sheep flock the overall morbidity, mortality and case fatality were 28.5%, 11.4% and 40% respectively. It was also observed that goats experienced severe clinical disease while in sheep the clinical disease was in mild form. Samples from live animals (ocular/nasal discharges) and dead animals (lung, liver, spleen, lymph nodes) were analysed by RT-PCR in the laboratory. On the basis of clinical and laboratory analysis it was revealed the presences of PPR virus in sheep and goats.
Introduction 
Infectious viral diseases of small ruminants (sheep/goats) cause huge economic losses and have significant socio-economic impact. Peste des Petits Ruminants (PPR) is highly contagious viral disease of domestic and wild small ruminants that is associated with high morbidity and mortality. (Kwiatek et al., 2007). PPR is caused by a virus that is known as Peste des Petits Ruminants Virus (PPRV). PPRV is a member of order Mononegavirales in the family Paramyxoviridae genus Morbillivirus. It has negative sense single stranded RNA with the genome sized approximately 16 kilobases (kb) (Gibbs et al., 1979). PPRV is grouped into four (I-IV) genetically different lineages which are based on the sequence variability of the carboxy terminal in the N protein gene (Kwiatek et al., 2007). The small ruminants herd in Pakistan is around 28.8 and 64.9 million sheep and goats respectively (Economic Survey, 2012-13). PPR is endemic in Pakistan and was first reported in 1991(Athar et al., 1995). Since then several outbreaks of PPR has been reported all over the country. Small ruminant keepers in Pakistan face great economic losses due to PPR. During the year 2006 and 2007 estimated losses due to PPR were worth Rs. 20.53 billion annually. An outbreak of PPR occurred in goats and sheep in Golra town, sub-urban area of Islamabad Capital Territory, Islamabad, Pakistan during March, 2014. 


The epidemiological data, clinical findings, necropsy features and laboratory confirmation of PPR virus are reported in this clinical article. Epidemiological observations include flock size, age, sex, vaccination history and possible history of virus transmission were recorded on prescribed Proforma. There were two flock consisted on goats (n=81) table: 1 and sheep (n=280) table: 2. There was no vaccination history in the flocks Table: 1. 
Table: 2 Group size of the affected goats flock
	Age Group 
	Group Size
	Vaccination History

	Kids
	21
	No vaccination history 

	Young
	35
	

	Adult 
	25
	

	Total 
	81
	



Table 2: Group size of the affected sheep flock
	Age Group 
	Group Size
	Vaccination History

	Lamb
	62
	NO vaccination history 

	Young
	150
	

	Adult 
	68
	

	Total 
	280
	



Clinical examination of the affected sheep and goat flock was conducted. All cardinal signs were recorded. Necropsy of dead animal was conducted. Appropriate samples were collected from live and dead animals which include ocular (n =6), nasal (n = 6) swabs samples from all suspected live animals and tissues samples n=8 (lung, liver, spleen, lymph node) from dead animals for laboratory confirmation. The Penside test was performed at the outbreak site following (Hussain et al., 2002) Figure 1. And for laboratory confirmation samples were shipped in cold condition to Animal Health Research Laboratories (AHRL), Animal Sciences Institute, National Agricultural Research Centre, Islamabad Pakistan. In the laboratory the samples were tested for PPR virus antigen detection by RT-PCR following (Couacy-Hymann et al., 2002). 
The goat flock consisted of 81 goats of different ages there was no PPR vaccine history in the goat flock. Of 21 kids, 7 were died with case fatality of 38.88%. However, no mortality was observed in young and adult stock Table: 3. 

Table: 3 Morbidity and Mortality rates in goat flock
	Age group 
	Group size
	Vaccination History
	Morbidity 
	Mortality 
	Case Fatality 

	Kids
	21
	No
	18 (89)
	7 (33.3)
	7 (38.88)

	Young
	35
	No
	28 (80)
	0
	0

	Adult 
	25
	No
	18 (72)
	0
	0

	Total 
	81
	
	64 (79)
	7 (8.64)
	7 (11)



On the other hand sheep flock was consisted on 280 Balkhi sheep. There was no history of PPR vaccine in affected sheep flock. In sheep flock young stock experienced highest mortality rate of 18.6%. while, lambs experiences mortality rate of 6.45% Table: 4
Table: 4 Morbidity and Mortality rates in sheep flock
	Age group 
	Group size
	Vaccination History
	Morbidity 
	Mortality 
	Case Fatality 

	Lambs
	62
	No
	16 (25.8)
	4 (6.45)
	4 (25)

	Young
	150
	No
	43 (28.6)
	28 (18.6)
	28 (65)

	Adult 
	68
	No
	21 (30.8)
	0
	0

	Total 
	280
	
	80 (28.5)
	32 (11.4)
	32 (40)



During clinical and postmortem examination following findings were observed. In case of goat flock the affected animals become depressed (Figure 2a) and exhibits high fever (105-107 °F), severe conjunctivitis, congestion of third eye lids, ocular and nasal discharges (Figure 2b) with severe diarrhoea (Figure 2d).  Cheasy material and erosive lesions were observed on the inner side of the lower lip (Figure 2c). On external examination of dead animals the carcass was dehydrated with sunken eyes along with soiling of hind quarter with diarrhoea material. On internal examination the cardiac lobe of the lungs was congested (Figure 2e). Haemorrhages were observed on liver, abomasal mucosa (Figure 2f) and on the mucosa of large intestine. While, in case of sheep flock mild sings of PPR had been observed during investigation which include high fever, mild conjunctivitis, mild congestion on lower gums (Figure 3a) and mild nasal/ocular discharges with diarrhoea. On post mortem examination the cardiac lobe of the lungs was congested (Figure 3b). Haemorrhages were observed on liver (Figure 3c), abomasal mucosa (Figure 3f) and on the mucosa of large intestine (Figure 3g). Mesenteric lymph nodes were inflamed (Figure 3e). Splenomegaly was also observed (Figure 3d). The dead carcass was disposed off to stop the further transmission of PPRV (Figure 3h).   
On laboratory analysis n=2 ocular swabs, n=4 nasal swabs and n=8 tissue samples were found positive for PPR virus antigen by RT-PCR Figure 4.  
During clinical investigation typical clinical signs and symptoms of PPR virus infection were observed in infected sheep and goats. These include high fever up to 42oC, lesions in mouth, oral and nasal congestion, respiratory signs and diarrhoea leading to death of the animals. Similar findings were made in previous reports (Couacy-Hymann et al., 2007; Hamdy and Dardiri, 1976; Nanda et al., 1996).  
In this study it was observed that the morbidity rate were 79% and 28% while mortality rates were 8% and 11% in goats and sheep respectively. These findings are in complete concurrence with Diallo (2006) who reported that morbidity and mortality rates due to PPR may vary from 0 to 90% depending on the local husbandry practices, breed, age and other factors. Similar findings are also documented by Abu-Elzein et al. (1990). It was also observed in this study that animals in particular age groups (10-18 months) in the flock were relatively more affected with viral infection. However, Lefevre and Diallo (1990) observed that animals in all age groups are susceptible to PPRV infection. Similar findings were made by Abubakar et al. (2011). 
In this study it was observed that sheep experienced mild form of PPR. In Ethiopia the sheep were found to be relatively resistant to PPR virus infection during an outbreak within a mixed flock, where only goat showed clinical disease (Roeder et al., 1994). However, other authors reported that sheep and goats were affected with equally overwhelming consequences with high morbidity and mortality (Shaila et al., 1989; Taylor et al., 2002). It was hypothesized that rarely field strains overcome the innate resistance possessed by sheep to the clinical effects of the disease and produce high mortality. There may exist a host adaptation which plays important role in the appearance of clinical signs. The consequences of PPR virus infection and its epidemiology may be affected by the breed (Taylor and Barret, 2007).
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c) Cheesy material on gums 					d) severe diarrhoea 
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e) Congestion on Lungs 						f) Haemorrhages on abomasal mucosa  

Figure 2: Clinical signs and necropsy findings of PPR virus infection in goats
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a) Mild congestion on lower gums 				b) congestion of lungs 
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c) Haemorrhages on liver 					d) Splenomegaly  
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e) Inflamed Lymph Node    				f) Pinpoint Haemorrhages on abomasal mucosa  
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g) Haemorrhages on large intestinal mucosa  			h) proper disposal of dead carcass 
Figure 3: Clinical signs and necropsy findings of PPR virus infection in sheep
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Figure: 1 Penside Side Test
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Figure 4: Gel electrophoresis picture showing positive results with band size of 350pb
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