ABASTRACT

A comparative study on the prevalence and blood pictures in Peste des petits ruminants (PPR)-affected goats registered to veterinary hospitals in Bangladesh was conducted at one filed veterinary hospital named Parbatipur Upazila Veterinary Hospital located in Parbatipur, Dinajpur and one referral veterinary hospital named SAQ Teaching Veterinary Hospital located at the Chittagong Veterinary and Animal Sciences University (CVASU). The study was conducted in June-August 2010 at the field veterinary hospital and in December 2010-January 2011 at the referral veterinary hospital. During these two phases of the study prevalence and blood pictures of PPR-affected goats were studied. Detail history, physical examination, clinical examination, hematological examination, postmortem examination, vaccination program and response to treatment were assessed. The results revealed that, the overall prevalence of PPR in the goats registered to veterinary hospitals is 40.2; younger goats of <12 months of age were more susceptible (51.4%) to PPR than the older ones (21.2%). The prevalence of PPR was higher (49.5%) in the unvaccinated compared with the vaccinated (16.7%) goats. The disease was proportionately higher in Black Bengal breed (44.4%) compared with Jamunapari (32.6%). PPR was more prevalent in July-August than in January. The prevalence of PPR in the hospital-registered goats was higher (46.8%) in the field veterinary hospital (Parbatipur Upazila Veterinary Hospital) than the referral hospital at CVASU (21.2%), indicating that PPR is distributed country-wide. The MEAN ± SEM Hb (8.8±1.34g %), PCV (18±3.02%),ESR (0±0 hour), Lymphocyte (60.5±1.84%), Nutrophil (30±1.47%), Monocyte (5.75±1.25%), Eosinophils (3.75±0.75%), Basophiles (0±0%), TEC (9.19±1.59×106/μl) and TLC (9.98±1.50×10³/μl), respectively. Response to treatment with parenteral (I/M) use of oxytetracycline was comparatively higher than that of achieved with the parenteral use of sulphonamide 66.6%) or oral/gut active use of sulphonamide (50.0%). 
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CHAPTER I 
INTRODUCTION
Goat is considered as the poor man’s cattle. There are about 33.5 million goats out of 58.98 millions livestock in Bangladesh. Goats are big sources of milk, meat and skin. A few years back Bangladesh government took a national scheme of poverty alleviation through goat rearing. But there are several diseases of goat, especially Pests des petits ruminants (PPR), which cause higher mortality and great economic losses, was one of the major constraints for not having a fully successful implementation of the said programme. PPR is now endemic and epidemic in Bangladesh (Debnath, 1995; Islam et al., 2001).
Rinderpest was arguable the most fearful livestock disease once the farmers in Bangladesh experienced with their cattle which has successfully been eradicated. A related virus of that of rinderpest disease virus however causing the similar nature of disease in goats called PPR particularly in Asian and African countries and international efforts are also underway how to eradicate it (Peter Roeder, FAO). 

PPR or stomatitis - pnumoenteritis syndrome is a highly viral contagious disease of small ruminants particularly goat and sheep (Roeder et al., 1994). 

Since the first detailed description (Mornet et al., 1956) of PPR it has been found to be widely distributed it Africa and Arabian Peninsula (Taylor, 1984). In the south Asia, PPR was first recorded from India (Shaila et al., 1989), where the disease initially occurred in sheep and subsequently became more prevalent in goats (Kulkarni et al., 1996; Nanda et al., 1996; Shaila et al., 1996). Recorded first in 1993, the disease has now become endemic and epidemic in the country (Debnath, 1995). 
PPR is primarily a disease of sheep and goat.  But some other animals particularly captive wild ungulates from three families; gazellinae (Dorcas gazelle), caprinae (Nubian ibex and Laristan sheep), Hippotraginae (gemsbox) can be infected. The American white tailer deer (Odocoileus virgininanus) has been infected experimentally (Saliki, 1998). Cattle, buffaloes, camels, and pigs are also susceptible to infection but do not exhibit clinical signs, and are unable to transmit the disease to other animals (Emergency preventing system for trasboundary animal and plant pests and diseases, 1999).

   
For PPR to spread, close contact between infected and susceptible animals is needed (Ozkul et al., 2002). There are several means of transmission of the virus between animals (Saliki, 1998) - inhalation of aerosols produced by sneezing and coughing of infected animals could be the main way. No carrier state is known to develop in the infected animals. Outbreaks were more frequently reported in the rainy-, dry and cold seasons (Office International des Epizooties, 2002).
It is important to control PPR at first to successfully implement any nation-wide goat production programme in Bangladesh. Although the disease is said to be endemic or epidemic in the country its spatial trends and clinical pictures have not been well documented epidemiologically. Having had an opportunity for being placed at one field veterinary hospital in Northern part and a referral hospital at the Chittagong Veterinary and Animal Sciences University (CVASU), located in Southern part, I have conducted this study on the prevalence and blood pictures of PPR-affected goats registered to these mentioned hospitals.
Specific objectives:

1. To have some epidemiological information on PPR occurred in different breeds, age categories of goats along with their vaccination status, its distributions in Northern and East-Southern parts of Bangladesh
2. To record characteristic clinical pictures  observed in goats of different breeds and age categories
3. To perform postmortem examinations on PPR-affected goats  to record major gross changes occurred because of the disease  

4. To have basic information on some blood parameters in PPR-affected goats
5. To know the efficacy of different symptomatic treatments given to PPR-affected goats from the two veterinary hospitals 

CHAPTER II
REVIEW OF LITERATURE

There are so many literatures about PPR diseases, from which some important research findings are listed below along with references.
 2.1. PPR: THE DISEASE

A Peste des petits ruminant (PPR) is an acute viral disease of small ruminants caused by a Morbillivirus and characterized by fever, oculonasal discharges, stomatitis, diarrhoea and pneumonia. The disease is one of the major threats to about 14 million Sheep & Goat population in Bangladesh (BBS, 1999).

The natural disease affects mainly goats and sheep, but it is usually more severe in goats where, it causes severe morbidity and mortality and is only occasionally severe in sheep (Raghavendra et al., 2000). Although, Mornet et al., (1956) reproduced the disease followed by death in calves experimentally infected with PPRV-infected tissue, no natural outbreak has been reported in cattle. It is generally admitted that cattle can only be infected sub-clinically. However, it is possible that cattle in poor health may develop lesions following PPRV infection, clinical signs of which would be ascribed to Rinderpest. Nonetheless, PPRV was Isolated from an outbreak of Rinderpest like disease in Indian buffaloes in 1995 (Govindrajan et al., 1997). PPRV was also suspected to be involved in the epizootic disease that affected single humped camels in Ethiopia in 1995–1996 (Roger et al., 2000, Roger et al., 2001). PPRV antigen and PPRV nucleic acid were detected in some pathological samples collected during that outbreak, but no live virus was isolated. Both experimental and natural infections of PPRV have been reported in wild ruminants (Hamdy and Dardiri, 1976; Furley et al., 1987). Experimentally, subclinical infection in pigs has also been demonstrated (Nawathe and Taylor, 1979).

The clinical disease resembles Rinderpest in ruminants, which is acute, and after an incubation period of 3-6 days, the clinical symptoms become apparent, which include high rise of temperature, oral and ocular discharges, necrotic stomatitis, severe pneumonia, dyspnoea, coughing, enteritis, severe diarrhoea followed by death (Roeder and Obi,1999; Pawaiya et al., 2004). The disease is highly contagious with morbidity and mortality rates reaching as high as 100 per cent and 90 per cent, respectively (Abu-Elzein, 1990). The mortality is usually low in endemic areas, but when associated with other diseases such as capripox, it can approach 100 per cent (Kitching, 1988).

The disease is transmitted by aerosols between animals living in close contact (Lefevre and Diallo, 1990) and substantial amount of virus is known to be present in the ocular and nasal secretions, as well as faeces of the infected animals (Taylor, 1984).

2.2. ETIOLOGY: THE VIRUS

The causative agent of this economically important disease of small ruminants is a Morbiilivirus, the Peste des Petits Ruminants Virus (PPRV), under the family Paramyxoviridae of order Mononegavirales (Murphy et al., 1999). The virus is closely related to Rinderpest virus (RPV), another member of Morbillvirus genus, which causes similar disease in large ruminants (Anderson et al., 1990; Couacy-Hymann et al., 1995). The virus is also serologically related to Measles and Canine distemper virus (Gibbs et al., 1979). A varying degree of cross protection in vivo and serological relationship is known to exist between PPR and RP viruses (Hamdy et al., 1976; Taylor and Abegunde, 1979). Further, the PPR infection in sheep and goats are known to sero-convert and protect in-contact bovines from natural infection, and also may interfere in tissue culture Rinderpest virus (TCRPV) vaccination response (Sudarshan et al., 1995).

The ultra structure of PPR virus has been examined electron microscopically by negative staining technique. The virus particle was found to be pleomorphic with a diameter of intact particles varying between 130-390 nm. The virus has an envelope of 8-15 nm thickness with spikes of 8.5-14.5 nm length. The herring bone like ribonucleoprotien strands measure approximately 14-23 nm in thickness (Durojaiye et al., 1985).

 Genome of PPR virus is nonsegmented single stranded RNA of negative polarity. The genome of attenuated vaccine strain of PPRV (Nigeria 75/1) has entirely been sequenced and the physical map of the genome is the same as that of the other morbilliviruses (Rima et al., 1986; Diallo et al., 1990).

Although, there is only one serotype of the virus (Barrett et al., 1993), PPRV isolateson the basis of partial sequence analysis of the fusion (F) protein gene, can be grouped in to four distinct lineages. Lineage 1 and 2 are found exclusively in West Africa, whereas lineage 3 has been found in eastern Africa and Arabia. The fourth lineage is confined exclusively in the Middle East Arabia and Indian subcontinent (Shaila et al., 1996). Except one isolate (TN92/1) from southern India, which belonged to lineage 3, all Indian PPRV isolates identified so far belonged to lineage 4 only (Nanda et al., 1996; Dhar et al., 2002).

2.3. GEOGRAPHICAL DISTRIBUTION OF PPR

PPR has comparatively a shorter history which only dates back to 1940, when it was first described by Gargadennec and Lalane (1942) in Ivory Coast of West Africa. For a longtime, its existence was associated with West African countries.

After development of specific diagnostic tools in late 1980s onwards, our understanding of the geographical distribution of PPR has grown very quickly (Diallo et al., 1995) and recent data indicates the activity of PPRV in all countries of Africa lying between Sahara and the Equator, Arabian peninsula and the Middle East with extension to Turkey, Pakistan, India, Bangladesh and Nepal (Shaila et al., 1996; Dhar et al., 2002; Taylor et al., 2001). It has also been reported in Sudan (Ali and Taylor, 1984), Kenya, Uganda (Wamwayi et al., 1995) and also in Ethiopia (Roeder et al., 1994). Table 2.1 depicts the first report of PPR from different countries. In India, PPR was first reported in 1987 from Tamil Nadu (Shaila et al., 1989). The disease was restricted in southern part of the country (Shaila et al., 1990; Krishna et al., 2001) until 1994, when a series of PPR outbreaks were reported from many northern states such as Himachal Pradesh, Rajasthan, and Uttar Pradesh as well as from West Bengal (Nanda et al., 1996). In Bangladesh, outbreak of Rinderpest like diseases, later confirmed by a reference laboratory to be PPR, have been occurring in goats since 1993 (Debnath,1995).

 Since then, the disease has been reported regularly from different parts of the country and is considered as an endemic disease causing a great loss to small ruminants of the country.
2.4. SEROPREVALENCE OF PPR

Durojaiye et al., (1982) demonstrated precipitating antibody in serum of 62.5, 40.0 and 37.5 per cent goats naturally infected with PPR virus following outbreaks of the disease at three locations in Western Nigeria. They concluded that decomplementing the serum gave good result. Neutralizing antibody against PPR virus was readily detected in immune serum and both neutralizing and precipitating antibodies were detectable in the serum of hyper immunized sheep (Durojaiye, 1983).

In a serological survey, Obi et al., (1983) found 52.3 and 47.2 per cent prevalence of PPRV neutralizing antibodies in sheep and goats, respectively.

Table 2.1: First report of PPR from different countries

	Sr. No.
	Location
	Country Reference

	1
	Ivory coast
	Garagadennec and Lalane (1942)

	2
	Senegal
	Mornet et al., (1956)

	3
	Chad
	Provost et al., (1972)

	4
	Togo
	Benazet et al., (1973)

	5
	Benin
	Bourdin (1973)

	6
	Ghana
	Boniwell and Gibbs (1976)

	7
	Nigeria
	Hamdy et al., (1976)

	8
	Oman
	Hedger et al., (1980)

	9
	Sudan
	Ali and Taylor (1984)

	10
	Saudi Arabia
	Furley et al., (1987)

	11
	India
	Shaila et al., (1989)

	12
	Jordan
	Lefevre et al., (1991)

	13
	Israel
	OIE (1993)

	14
	Ethiopia
	Roeder et al., (1994)

	15
	Bangladesh 
	Debnath (1995)

	16
	Kenya and Uganda
	Wamwayi et al., (1995)

	17
	Pakistan
	Amjad et al., (1996)


Durojaiye and Taylor (1984) recorded a high correlation between neutralization test and CIEP during serological study of PPR and concluded that CIEP was a simple and rapid test for the serodiagnosis of PPRV.

 Durojaiye and Taylor (1984) described AGPT to monitor the appearance of antibody in experimentally infected sheep and goats. They found, of the 137 convalescent field serum samples, 80 were positive to this test and 78 to the neutralization test, 71 were positive to both the tests. 

In a survey of respiratory viral infections in goats, Obi (1984) found antibody to PPR virus in 54 per cent of an unstated number of goats in Nigeria. They concluded that PPR virus was the principal viral agent responsible for respiratory disease.

Neutralizing antibodies against PPRV and RPV were determined in goats and sheep at different localities in southern Nigeria. Of 195 goats, 21 per cent reacted to PPR virus only, 19.5 per cent to RP virus only and 39.5 per cent to both the viruses. Further, of 67 sheep, 14.9 per cent reacted to PPR virus, only six per cent to RP virus only and 43.3 per cent to both the viruses. It was concluded that in both the species, neutralizing antibodies had high titers to PPR virus (Obi et al., 1984).

Durojaiye (1987) found 70 per cent correlation between indirect precipitation test and neutralization test for the detection of PPR antibodies. He concluded that indirect precipitation test was suitable for screening of PPR antibodies in laboratories lacking facilities for the neutralization test.

Ende et al., (1988) analyzed serum samples collected from 94 adult sheep and 129 goats of 30 herds in Tahoua Department, for antibodies to PPR virus; 62 per cent of sheep and 53 per cent of goats were found positive.

In an epidemiological study of PPRV in Sultanate of Oman, Taylor et al., (1990) found 24.5 per cent sheep and goats positive for PPRV antibodies. Prevalence by region was 26.5 per cent in Batina coast, 32.0 per cent in Oman interior, 24.5 per cent in Sharquiyah and 4.8 per cent in Salalah.

Lefevre et al., (1991) in a serological survey in Jordan found 50 per cent of samples giving unclear results by Rinderpest ELISA kit, were positive for PPR virus, with titres ranging from 32 to 2048.

 In a serological survey of antibodies against PPRV in small ruminants in Cameroon during 1986-1988, Ekue et al., (1992) found 46.5 per cent animals positive for PPR virus antibodies.

Tatar et al., (2002) tested sera samples from cattle, sheep and goats using PPR c-ELISA. PPRV antibodies were detected in 28.35 per cent of the sheep and goat serum samples. Presence of anti-PPR antibodies was 8.08 per cent in selected cattle.

2.5. INCIDENCE OF PPR VIRUS

Based on clinical features and cross protection assay with RP vaccine, Asmar et al., (1980) reported two outbreaks of PPR in Saudi Arabia during July 1977 and July 1979. In both the outbreaks, the disease caused up to 60 per cent mortality and at least 90 per cent morbidity.

In an epidemiological study of PPR in Oyo and Ondo States of Nigeria, Mathew (1983) reported 191 outbreaks (115 animals died) in 1977-78, 114 in 1978-79 and 122 during 1979-80. In a similar study in the same country between 1978 and 1981, Mathew and Orafu (1983) reported 521 outbreaks of PPR. They concluded that the disease was mainly confined to the southern states of Nigeria.

Obi et al., (1983) investigated five field outbreaks of PPR in Southern Nigeria between 1976 and 1980. In all the five outbreaks, only goats were affected, with morbidity and mortality rates of 62.0 and 54.6 per cent, respectively.

Between November 1978 and January 1980, four outbreaks of PPR occurred in sheep and goats in the humid forest and derived Savanna zones of Oyo State. Morbidity and mortality rates were highest in goats and 94 goats died during the four outbreaks. Between April 1979 and March 1980, 40 of 188 goats and 32 of 164 sheep kept at two experimental stations (one in the humid forest zone and one in the derived Savanna zone) were clinically affected by the disease and 18 goats and six sheep died. Intercurrent diseases appeared to aggravate the severity of PPR among the goats kept under village conditions (Opasina, 1983).

PPR was confirmed in goats of Nile region of Sudan in 1972 by inoculation of experimental animals with the virus isolates from these goats. The experimental animals showed typical PPR symptoms and cattle survived when challenged with a virulent strain of Rinderpest virus and showed a SN50 antibody end-point 3.04 with PPR serum (Taylor, 1983).

By serological examination and experimental inoculation of cattle, sheep and goats, Ali and Taylor (1984) confirmed the involvement of PPR virus in outbreaks in goats of central Sudan during 1971 and 1972.

Opasina and Putt (1985) reported three outbreaks in village goat populations in southwest Nigeria with an overall attack rates of 42.2, 13.7 and 37.1 per cent and mortality rates of 86.9, 41.0 and 63.9 per cent, respectively.

Ezeokoli et al., (1986) studied the clinical and epidemiological features of PPR among Sokoto Red goats in Zaria (dry Savanna). They observed a pattern similar to that reported among West African dwarf goats in the humid zone of Nigeria. Between 25 and 88 per cent of goats were infected, but the clinical disease was rare (0.7%); 23-56 per cent of the clinically affected goats died. They concluded, the disease was most common at the end of the dry season and the early rainy season, perhaps providing stress situations.

Furley et al., (1987) described an outbreak of PPR in a zoological collection of Al Ain in the Arabian Gulf. Clinically, the outbreak affected gazelles (Gazellinae), ibex and sheep (Caprinae) and gemsbok (Hippotraginae); subclinical involvement of Nilgai (Tragelophinae) was suspected.

Outbreaks of PPR occurred in Oman in 1985 and 1986. In 1985, 732 of 2129 goats were affected and 262 (12.3%) died. In 1986, 206 of 597 goats were sick and 35 (6.1%) died. The disease was diagnosed by agar gel immunodiffusion assay (Ata and Al-Sumry, 1989).

Shaila et al., (1989) reported first outbreak of PPR in India from Tamil Nadu in a flock of 800 sheep during 1987. During the outbreak, 80 animals were affected of which, 20 died. PPR was confirmed by using cDNA probes specific to nucleoprotein gene of the PPR virus. Based on cross neutralization test, Abu-Elzein et al., (1990) reported in April 1988, an outbreak of PPR affecting 90 per cent of indigenous goats in Al-Ahsa oasis in eastern Saudi Arabia. The case mortality rate was 70 per cent.

Ismail and House (1990) reported an outbreak of PPR in a flock of 70 goats (32% mortality) in Embaba Giza province of Egypt in January 1987 and among Ovis ornata in a zoo in the same province. They also obtained an isolate ("Egypt 87") of the virus.

Between 1987 and 1989, Moustafa (1993) reported 41 outbreaks of PPR or a PPR like disease in United Arab Emirates. They concluded that the disease was widespread geographically and seasonally.

An outbreak of PPR occurred in two herds, each of more than 1000 goats, with high rates of morbidity (virtually 100%) and up to 60% mortality (Roeder et al., 1994).

In a survey conducted by Bhowmick (1995) in West Bengal, mortality rate due to PPRV in sheep and goat was 15.2 and 38.1 per cent respectively.

Based on clinical feature, Chandra et al., (1995) reported an outbreak of PPR that caused death of 33 of 98 Jamunapari goats in an organized farm in West Bengal.

Mondal et al., (1995) noticed 73 outbreaks of PPR in goats with mortality rate of 23.8 to 38.2 per cent in West Bengal. The prevalence of disease was higher in Black Bengal goats (57.34%) than in Jamunapari breed (38.76%).

Using VNT, AGPT, microtitre plate and dot ELISA, Mouaz et al., (1995) confirmed PPR infection in three sheep flocks from Giza governorate of Egypt. The rate of infection was 0.11, 0.3, and 0.4 per cent, respectively.

NPRE (1995) reported 132 outbreaks of PPR in sheep and goats in Andhra Pradesh, Tamil Nadu, Karnataka, Maharashtra, Orissa, Rajasthan, Uttar Pradesh, and West Bengal during 1994 -1995.

Akakpo et al., (1996) reported an unusually severe outbreak of PPR virus among goats in the village of Camberene in the suburbs of Dakar in 1992.

A severe outbreak of PPRV infection in a group of 243 recently purchased, young Barbari goats in Lahore, Pakistan in 1994, was reported by Amjad et al., (1996) with high morbidity and mortality. Kajli sheep kept on the same farm were not affected clinically. PPRV was detected in the blood and tissues of two affected goats by polymerase chain reaction.

In outbreaks of PPR in three different flocks of migratory Gaddi sheep and goats in Himachal Pradesh, from November 1994 to January 1995, the mortality rates were 53.5, 26.7 and 17.1 per cent respectively (Joshi et al., 1996).

In Maharashtra, 13.4 and 41.4 per cent mortality due to PPR was observed in goats and kids, respectively, in nine villages (Kulkarni et al., 1996).

The agent responsible for an outbreak of a rinderpest-like disease afflicting sheep and goats in three states of northern India was confirmed as PPR virus using ELISA, RT/PCR, immunofluorescence with virus specific monoclonal antibodies and virus isolation (Nanda et al., 1996).

Singh et al., (1996) reported 70 and 30 per cent attack rate and mortality rate,

respectively, in migratory flock of sheep due to PPR in Kota region of Rajasthan.

Tripathi et al., (1996) reported a severe outbreak of pest of small ruminants at Indian Veterinary Research Institute, Izatnagar, during March-April, 1994. They concluded that goats were more severely affected (275 died) than sheep (80 died).

Paritosh (1997) observed that after introduction of Barbari goats from Makhdoom, (U.P.) to Regional Breeding Farm, Tripura, there was an outbreak of PPR with mortality rate of 45.79 per cent.

Aruni et al., (1998) observed more than ten outbreaks of PPR in goats from Tamil Nadu. They observed that kids were more susceptible than adults.

PPR virus was diagnosed in disease outbreaks affecting goats in Andhra Pradesh by ELISA using lacrimal, nasal and oral swabs and tissue samples (lung, spleen, mesenteric lymph nodes and abomasal and intestinal scrapings). In a total population of 610 sheep and 900 goats in the three districts studied, morbidity ranged from 3.3 to 10 per cent and 16.7 to 30.0 per cent and mortality from zero to 16.6 per cent and 21.3 to 41.6 per cent in the two species, respectively (Rao et al., 1998).

Between 15 May and 12 July 1997, Goswami et al., (1998) reported a severe outbreakof PPR at the regional goat breeding farm in Tripura, India. Highest mortality was observed in crossed Barbari-Black Bengal goats (65.0%). Mortality among kids was higher (62.50%) than in adults (33.77%).

An outbreak of PPRV in approximately 100 goats was diagnosed in Rawalpindi city, Pakistan in June 1997 by Hussain et al., (1998), with mortality rate of 80 per cent. PPRV was detected in blood and various tissue samples using a competitive ELISA and immunocapture ELISA.

Based on clinical features, Shankar et al., (1998) reported an outbreak of suspected PPR and its epidemiological features in 24 villages of Rajpura block of Chakaragar, Etawah (U.P.), between August 1994 and October 1994. Laboratory diagnosis neither revealed the presence of Rinderpest virus antigen by counter immunoelectrophoresis nor Rinderpest antibodies by ELISA, based on which, the outbreak were suspected because of PPR.

Yener et al., (2004) demonstrated presence of PPR viral antigens in 17 (40%) out of 42 pneumonic lungs of goats slaughtered in the region of Bitlis and Van.

2.6. DETECTION OF PPR VIRUS

2.6. (1). ELISA FOR DETECTION OF PPR VIRUS ANTIGEN

In a comparative study, Saliki et al., (1994) observed that sandwich-ELISA was positive for 71.9 per cent PPR suspected samples, while single passage virus isolation was positive for 65.2 per cent samples. They concluded that sandwich-ELISA was significantly more sensitive.

The immunocapture (sandwich) ELISA was found suitable for routine diagnosis of RPV and PPRV in field samples such as ocular and nasal swabs (Diallo et al., 1995).

2.6. (2). RT-PCR FOR DETECTION OF PPR VIRUS

Shaila et al., (1996) studied genetic relationship between PPR viruses of distinct geographical origin, by sequencing a 322 nucleotide cDNA fragment of fusion protein gene generated using RT-PCR. Four separate lineages of the virus were identified and all the virus isolates from Asia over the previous two years were found of one lineage, which had not previously been recorded in Africa or Asia.

Ozkul et al., (2002) described F-gene based RT-PCR for the diagnosis and epidemiological study of PPRV in Turkey. The study revealed cross border transmission of PPRV infection in Turkey.

2.7. MOLECULAR CHARACTERIZATION OF PPR VIRUS

2.7. (1). RT-PCR/RFLP ANALYSIS

Tiwari et al., (2003) developed a quick method of RT-PCR-RE analysis in order to differentiate IBDV isolates/strains. A 480 bp fragment, comprising one of the RNA dependent RNA polymerase motifs of VP1 gene sequence of an Indian classical virus, an attenuated vaccine strain Georgia and two Indian field isolates, which were reported genetically similar to very virulent strains of IBDV, was amplified by RT-PCR. RE digestion of the PCR products with Taq-I enzyme generated a distinct profile for the field isolates, different from the classical and attenuated viruses, whereas restriction profile with BstN-I restriction enzyme was similar for all the viruses, irrespective of the pathotype. Thus, it was suggested that Taq-I digestion could be taken up for the differentiation of field isolates from the classical and vaccine IBDV strains.
CHAPTER III
MATERIALS AND METHODS
3.1. Location and duration of the study: The study was conducted at the Parbatipur Upazila Veterinary Hospital from 27th June 2010 to 26th August 2010, and at the teaching veterinary hospital at CVASU from 30th December 2010 to 28th January 2011.
3.2. Tools of diagnosis: Diagnosis of PPR was made by means of history and clinical signs like fever in the initial stage followed by pneumo-enteritis evidenced by matted mucus in the eye and nostrils, conjunctivitis, dyspnoea, diarrhea, anemic, erosion in oral mucosa and finally death. The degree of dehydration was estimated by conventional skin fold test. Sometimes the tentative diagnosis was supported with hematological findings and post mortem examination results.

3.3. Hematological examination: Five blood samples were taken in the early stage of the disease. Hemoglobin (Hb), Erythrocyte Sedimentation Rate (ESR), Pack Cell Volume (PCV), Total Leukocytes Count (TLC), Total Erythrocyte Count(TEC), Differential Leukocyte Counts in percentages (DLC) were performed using the standard procedures at the department of physiology and pharmacology, Hajee Mohammad Danesh Science and Technology UniversityHYPERLINK "http://en.wikipedia.org/wiki/List_of_universities_in_Bangladesh#cite_note-16", Dinajpur. For DLC blood films were stained with Wright’s stain.
3.4. Postmortem examination: Three dead animals were subjected for postmortem examinations. A PPR case was tentatively diagnosed if postmortem examinations revealed the presence of the changes: consolidated and pneumonic lungs, erosive and hemorrhagic enteritis, characteristics Zebra striping in the mucosa in the colon, necrosis and hemorrhagic plugs in the cecum.
3.5. Medication history:  Based on the medication histories all the PPR-affected goats were divided into three groups:
               Group I: Goats receiving oral/gut acting sulphonamide with other symptomatic therapy.

                  Group II: Goats receiving parenteral(I/M) sulphonamide with other symptomatic therapy.

                 Group III: Goats receiving parenteral(I/M) oxytetracycline with other symptomatic therapy.
A response to a treatment as the outcomes - recovery from the disease or death was the success or failure of a treatment given under any of the three groups mentioned above.

3.6. Vaccination history of PPR: Each owner was asked about previous vaccination history of his/her goat suffering from PPR.
3.7. Clinical examinations of PPR cases in goats
3.6. (1). History: Data were recorded from the owners for the breeds/Sex/Age of the animals; probable dates of clinical onset of the disease with the probable signs: fever, diarrhea, nasal and ocular discharges, depressed appetite from the last two days of the clinical onset. 

3.6. (2). Clinical inspection:

1. Close inspection was done carefully for each case to observe the signs:
a) Rough hair coat
b) Erosion in gum, tongue, and margin of the upper and lower lips
c) Red bright color in conjunctiva
d) Serous nasal discharge with froth becoming mucopurulent
e) Lacrimation on the eyes
f) Diarrhea  
2. Per rectal temperature was recorded with a thermometer
3. Indirect auscultation was performed by means of a stethoscope to hear the lung sound 

4. A conventional skin fold test was performed to make the rough estimation of the degree of dehydration
3.8. Presumptive diagnosis: On the basis of anamnesis, clinical examinations sometimes supported with postmortem examination findings presumptive diagnoses of PPR cases were made.
3.9. Treatment: Symptomatic treatments were given from the two hospitals in 3 major groups, listed in section 3.5. In addition to prescribing an antibiotic for every case antihistaminic and physiological saline were also recommended. The treatment of a PPR case continued until recovery or death of an animal if the owner brought the animal to the hospital in the subsequent days following registration to a hospital as a case of PPR.  
3.10. Statistical analysis: The data obtained were stored and coded accordingly using Microsoft Excel-2000. The data were exported from MS Excel-2000 to STATA/IC-11.0 (Stata Corporation College Station) for analysis. The results were expressed in percentage with p-value for Chi-Square Test. Significance was determined when p<0.05. Difference in occurrence of PPR in different locations was shown by using a χ2 test.
CHAPTER IV
RESULTS AND DISCUSSION
4.1 Prevalence of PPR in goats
In the entire period of observation in two temporal phases 127 goats were clinically examined of which 51 were identified with PPR (Table4.1), indicating the overall prevalence 40.2 (Table 4.1). The prevalence among the goats registered to Parbatipur Veterinary Hospital was 46.8 which is significantly higher than the prevalence (21.2) observed in goats registered to CVASU teaching veterinary hospital (p=0.008). The prevalence of PPR in vaccinated and non-vaccinated goats is shown in Table 4.2. The results showed that the prevalence of PPR in non-vaccinated goats was 49.9, significantly higher than that of recorded in the vaccinated animals (p=0.0007).

Table 4.1 Spatial distribution of PPR

	Region
	No. positive cases
	No. negative cases
	Total cases 
	Prevalence%
	χ2 value

5.63
	p-value

0.008

	Parbatipur veterinary hospital.
	44
	50
	94
	46.8
	
	

	 CVASU-Teaching veterinary hospital.
	7
	26
	33
	21.2
	
	


Table 4.2 Prevalence of PPR in vaccinated and non-vaccinated goats
	Immune status
	No. positive case 
	No. negative case
	Total cases observation
	% of positive cases
	χ2 value
	p-value

	Vaccinated
	6
	30
	30
	16.7
	10.21
	0.0007

	Non-vaccinated
	45
	46
	91
	49.6
	
	


   The results on spatial distributions of the PPR cases show that the disease in prevalent all over the country including northern and East-Southern parts, although the prevalence seemed to be higher in the northern districts. Vaccination against the disease seems to decrease the prevalence, but not gives guarantee of being PPR-free.  The exact dates of vaccinations against PPR were not known. If vaccines were administered to the animals when they were already incubating the virus the vaccine could not work. However, if vaccination time for an animal was within the recommendation period and still they succumbed to PPR then the potential of the vaccine or vaccination could be in-question. This was beyond the scope of the study; however, because some vaccinated animals were also infected with the virus the potential of PPR vaccine, produced from Livestock Research Institute (LRI), in protecting goats from PPR need to be assessed.
Table 4.3 shows the prevalence of PPR in two breeds of goats. The results revealed that, the prevalence of PPR among the Black Bengal and Jamunapari goats was 42.5 and 28. 6%, respectively (Table 4.3). Although the prevalence of PPR was proportionately higher (43%) in Black Bengal goats it was not found significantly (P=0.13) higher when compared with the breed Jamunapari. This result is not in conformity with (Chowdhury et al., 1995) who reported that, Black Bengal breed is more susceptible to PPR than Jamunapari. Mondal et al., (1995) also noticed a higher prevalence of PPR in Black Bengal goats (57.34%) than in Jamunapari in the West Bengal, India.

Table 4.3 Prevalence of PPR in two goat breeds
	Breed 
	No. positive cases
	No. negative cases 
	Total cases 
	%
	χ2 value
	p-value

	Black Bengal
	36
	45
	81
	44.4
	1.25
	0.13

	Jamunapari
	15
	31
	46
	32.6
	
	


Table 4. 4 Prevalence of PPR in two age categories
	Age
	No. positive case
	No. negative case
	Total cases 
	%
	χ2 value
	p-value

	0-12 months
	37
	35
	72
	51.39
	7.68
	0.002

	>1year
	14
	41
	55
	25.45
	
	


The prevalence of PPR in goats below 1 year of age and above this age limit is compared in Table 4.4. The occurrence of PPR was significantly higher (p<0.05) in goats <1 year of age (p=0.002). Although immune status of dams in the study was not performed, nevertheless, it can be assumed that younger goats might have got some maternal antibodies which protected them from the disease.
The temporal distributions of PPR are shown in Table 5. The results showed that PPR cases were proportionately, but not significantly (p=0.223), higher in the month of July-August compared with January. Similar temporal results on the occurrence of PPR was reported by Obi et al., (1983) and Nawathe (1979) who observed that PPR occurred as outbreaks in rainy season, when goats were herded together. 
Table 4.5 Temporal distributions of PPR
	Season
	No. positive case
	No. negative case
	Total cases observation
	Prevalence %
	χ2 value

 3.00
	p-value

0.223

	July
	20
	24
	44
	45.45
	
	

	August
	24
	26
	50
	48
	
	

	January
	7
	26
	33
	21.21
	
	


4.2. Blood pictures of PPR-affected goats

The blood parameter pictures of 4-PPR affected goats were shown compared with 4 normal goats in Table 4.6. The MEAN±SEM Hb (8.8±1.34g %), PCV (18±3.02%),ESR (0±0 hour), Lymphocyte (60.5±1.84%), Nutrophil (30±1.47%), Monocyte (5.75±1.25%), Eosinophils (3.75±0.75%), Basophiles (0±0%), TEC (9.19±1.59×106/μl) and TLC (9.98±1.50×10³/μl), respectively, in the PPR-affected goats which revealed that lymphocyte counts declined in PPR-affected goats, causing immune suppression. An elevation in neutrophils count might be linked to concomitant bacterial infections. Similar reports on lymphocyte and neutrophil counts in PPR-affected were reported in the past. The hemoglobin level could be similar in the PPR-affected and normal goats, but the pack cell volume could slightly decrease in the PPR-affected goats than the normal ones.  
Table 4. 6 Blood parameter pictures in PPR-affected and normal Black Bengal goats
	SL.NO.
	COUNT
	4 NO. PPR GOAT
	MEAN±SEM
	4 NO.NORMAL GOAT
	MEAN±SEM

	01
	Hb (g %)
	12
	7
	6.2
	10
	8.8±1.34
	7
	8
	9.5
	10
	8.62±.68


	02
	PCV (%)
	16
	15
	14
	27
	18±3.02
	33
	22
	23
	28
	26.5±2.53



	03
	 ESR (hour)
	0
	0
	0
	0
	0±0
	0
	0
	0
	0
	0±0



	04
	DLC (%)
	Lymphocyte (%)
	58
	65
	62
	57
	60.5±1.84
	75
	72
	67
	62
	69±2.84


	05
	
	Nutrophil (%)
	32
	27
	28
	33
	30±1.47
	13
	14
	21
	28
	19±3.48



	06
	
	Monocyte (%)
	7
	2
	7
	7
	5.75±1.25
	4
	7
	6
	4
	6±.70



	07
	
	Eosinophils (%)
	3
	6
	3
	3
	3.75±0.75
	7
	2
	6
	5
	5±1.08



	08
	
	Basophiles (%)
	0
	0
	0
	0
	0±0
	1
	1
	0
	1
	0.75±0.75



	09
	TEC (×106/μl)
	11.05
	6.86
	6.15
	12.71
	9.19±1.59
	7.62
	4.25
	8.59
	9.24
	7.42±1.10



	10
	TLC (×10³/μl)
	14.3
	7.71
	8.12
	9.82
	9.98±1.50
	13.3
	12.3
	20.3
	13.21
	14.77±1.85


	
	
	


Table 4.7 Response of different treatments given for PPR-affected goat
	Drug
	No. recovered from PPR
	No. death
	Total case
	% recovered
	χ2 value


	p-value



	Oral/gut active sulphonamide with symptomatic treatment
	5
	5
	10
	50.00
	6.00
	0.199

	Parenteral (I/M) sulphonamide
	12
	6
	18
	66.6
	
	

	Parenteral (I/M) oxytetracycline
	15
	4
	19
	78.9
	
	


4.3. Response of treatment

Reponses of different treatments provided for PPR affected goats are summarized in Table 4.7. The results showed that, the recovery percentage from PPR was higher in animals treated with parenteral (I/M) administration of oxytetracycline (78.9%) than intramuscular use of sulphonamide (66.6%) or oral/gut active use of sulphonamide (50%). The higher efficacy of the use of oxytetracycline might be related to the susceptibility of the concomitant bacterial pathogens with PPR to this antibiotic.
CHAPTER V
CONCLUTIONS
The prevalence of PPR among the goats registered to veterinary hospitals is 40.2 and the disease can probably be seen all over the country. However, the prevalence of PPR was significantly higher in the goats registered to Parbatipur Veterinary Hospital, Dinajpur than those to CVASU teaching veterinary hospital. Younger goats of < 1 year of age are more susceptible to PPR than the older ones. The prevalence of PPR was higher in non-vaccinated goats than the vaccinated goats and the disease is proportionately higher in the Black Bengal breed than in Jamunapari. The occurrence of PPR was proportionately higher in July-August than in January. The MEAN ± SEM Hb (8.8±1.34g %), PCV (18±3.02%),ESR (0±0 hour), Lymphocyte (60.5±1.84%), Nutrophil (30±1.47%), Monocyte (5.75±1.25%), Eosinophils (3.75±0.75%), Basophiles (0±0%), TEC (9.19±1.59×106/μl) and TLC (9.98±1.50×10³/μl), respectively indicating a decline of lymphocyte counts, but an increase in the neutrophil counts in the PPR-affected goats. Response of treatment to parenteral (I/M) use of oxytetracycline was higher than the parenteral (I/M) use of sulphonamide or oral/gut active use of sulphonamide. 
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Picture: 1

PPR in a goat: purulent eye & nasal discharges: Discharges from the nose & eyes in advanced PPR infection; the hair below the eyes is wet & there is matting together of the eyelids as well as partial blockage of the nostrils by dried up purulent discharges.

[image: image1.jpg]


[image: image2.jpg]



	Picture: 2.

PPR in a goat: inflamed (reddened) eye membranes: Reddening of the mucous membranes of the eye (the conjunctiva) in the early stage of infection. Note the Purulent eye discharges.
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	Picture: 3.

PPR in a goat: early mouth lesions showing areas of death cells: Early pale, grey areas dead cells on the gums
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	Picture:4

PPR in a goat: later mouth lesions: The membrane lining the mouth is completely obscured by thick cheesy materials; shallow erosions are found on tongue, gum of teethes.
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	Picture:5

PPR in a goat: swollen, erosion, eroded lips: The lips & nostril are swollen, edematous & show areas of erosion.
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	Picture:6

PPR in a goat: sings of diarrhea: The hindquarters are soiled with liquid faeces.
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	Picrure:7

PPR in a goat: postmortem lesion advance pneumonia: the extensive, dark red/purple areas, firm to the touch, in the anterior & cardiac lobes of the lungs. Although such pneumonia is commonly seen in PPR, it is caused by secondary bacterial infection, most commonly pasteurella haemolytica, these leasions are typical of pneumonia pasteurellosis.
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	Picture:8

PPR in a goat: “Zebra striping” in the large intestine: The lesions of hemorrhage along the tips of the folds of the lining of the cecum & colon. Late the individual hemorrhages join up and after death, turn black.




	Picture:9

PPR in a goat: Necrosis and hemorrhagic plugs in cecum. Lesions in the small intestine are generally moderate, being limited to small streaks of hemorrhages and, sometimes, erosions in the first portion of the duodenum and the terminal ileum
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	Picture:10

PPR in a goat: Necrosis and hemorrhagic plugs in cecum. Lesions in the small intestine are generally moderate, being limited to small streaks of hemorrhages and, sometimes, erosions in the first portion of the duodenum and the terminal ileum.
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	Picture: 11

PPR in a goat: death fetus in uterus
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	Picture:12

PPR in a goat: congested liver.
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	Picture:13

PPR in a goat: Most lymph nodes throughout the body are enlarged, congested, and edematous.
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	Picture: 14.

PPR in a goat: Posture during the time of death (left picture). Highly dehydrated & anemic condition of conjunctiva (right picture).
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