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[bookmark: _Toc409018806]ABSTRACT


The study was carried out to investigate the prevalence of Peste des petitis ruminants (PPR) in goats in Rajshahi District of Bangladesh, and its relation to age, sex, breeds and response to treatment. In total, 268 goats were examined where 160 were males and 108 were females. The overall prevalence of PPR in goats was found to be 20.14% (n=54). From the various risk factors analyzed, age, sex and breed categories of goats were found not to be significantly associated (p>0.05) with the prevalence of PPR. The influence of sex on PPR outbreaks was found to be higher in male (23.12%) than female (15.15%) goats. As regards to age, PPR was significantly higher in young (26.05) compared to suckers (15.15%) and adult (16.00%). The susceptibility of Black Bengal goats to PPR was higher than other breeds. The percentage response of treatment towards parenteral (I/M) oxytetracycline was higher (66.66%) than parenteral (I/M) Sulphadimidine (55.55%).The results of this study showed that PPR is an important goat disease in the studied areas. Thus, an appropriate control strategy has to be designed and applied, which could involve prevention of contact with infected goats and vaccination against the PPR virus


Keywords: goats, Peste des petitis ruminants, prevalence, risk factors














[bookmark: _Toc409018808]Chapter: 1

[bookmark: _Toc409018809]INTRODUCTION
Small ruminants especially goat is very important in rural economy and nutrition and has the potentially of using it as a tool for poverty reduction in Bangladesh. Goats, as far as known, were probably the first domesticated animals (Herre and Rohrs, 1973). At present, there are 677 million goats and represents fourth largest livestock group of the world (Morand-Fehr and Boyazoglu, 1999). Most of the goats (90%) reared are Black Bengal (Amin et al., 2001), reputed for their prolificacy, fertility, early sexual maturity, adaptability to hot humid conditions and superior quality meat and skin (Devendra and Burns, 1983; Hussain, 1999; Amin et al., 2001). Goat meat and skin ranked 38% and 28% respectively, of the total meat and skin produced from livestock in Bangladesh (FAO, 1997). Goats participate in a vital position with lasting agricultural farming, employment generation as well as enhance the traditional economy of Bangladesh. Goats husbandry is one of the most important sources of incomes for rural families, marginal  farmers, children, landless  laborers  and  distress women  who  cannot  afford  to  rear  cattle,  hence,  goat  is called "The cow of poor people" in Bangladesh. They provide mainly milk, meat, hides and skins as important export item. There are about 20.75 million goats in Bangladesh. This  goats  acquired  second  placement  with  regards  to meat, milk along with skin manufacturing addressing information about 38.0%, 23.0% in addition to 28.0% respectively around   the overall contribution involving livestock in Bangladesh (Devendra, 2007). 
According to the data of DLS (2012) there are about 23.1 million cattle, 1.39 million buffaloes and 24.2 million goats in the country. Most goats (90%) reared in Bangladesh are of Black Bengal breed (Amin et al., 2001), reputed for their prolificacy, fertility, early sexual maturity, adaptability to hot humid conditions and superior quality meat and skin (Devendra and Burns, 1983; Hussain, 1999; Amin et al., 2001). Goat rearing is a subsidiary income source to rural poor along with agriculture. In majority of cases the flock size ranges from 1 to 4 (56%). Male female ratio in adult flock is observed as 1:8 in field condition. The animals are mostly housed along with residential housing (67.1%); houses are mostly kachha type (82.63%) with earthen floor (86.47%) and straw roof (91.33%). All most all the farmers used to graze their goats for feeding. Ponds water is the major source for drinking water (58.14%) of goats. Black Bengal Goats have natural resistant power to many diseases but are vulnerable to cold, water logging situation, diarrhoea, ecto and endo parasitic infestation and respiratory diseases. Under field condition mortality rate is 9.63% (Nandi et al., 2011). 
Goat is numerically and economically important and promising animal resources in the developing countries especially in Asia and Africa (Hussain, 1999). It is an important source of income for the poor people. Goats are raised by poor farmers and distressed women with little capital investment (FAO, 1991). It is estimated that more than 90% of goat population comprised of Black Bengal goat (BBGs). Goats rank first position in terms of total livestock population in Bangladesh (FAO, 1999). Bangladesh Government has also given special emphasis and adopted a national programme on Black Bengal goats for poor farmers to reduce poverty with targeting the Millennium Development Goals(MDGs) achievement since 2003 (Kader, 2006). 
PPR (5.2%), tetanus (1.1%), mastitis (0.9%), Gid disease (2.5%), urolithiasis (1.1%) and myiasis (16.4%) in goat was reported by (Rahman et al,. 2012). Peste des Petits Ruminants (PPR) is the French name of a Rinderpest like disease in sheep and goats first described in Ivory Coast, West Africa in 1942. Many others prefer the appellation of stomatitis-pneumoentritis complex disease, pseudorinderpest of small ruminants and kata. But official instances like Food and Agricultural Organization (FAO) and Office International des Epizooties (OIE) use the French name PPR (Banik et al., 2008). 
The disease is endemic in the Arabian Peninsula (Taylor et al., 1990), the Middle East and in the Indian subcontinent (Shaila et al., 1996). The existence of PPR in goats has been recognized and confirmed by the World Reference Laboratory, National Reference Laboratory for PPR, Greifswald, as early as 1993 (Sil et  al.,  1995).  It was found that the isolates from Bangladesh were closely related with other strains from India, and clustered within the Asian group of PPR viruses (Barrett et al., 1997). 

The outbreaks of PPR caused 74.13% morbidity and 54.83% mortality in Black Bengal goats in Bangladesh (Islam et al., 2001 and Das et al., 2007). Since, no studies on the prevalence of PPR in goats have been undertaken in this area, the present study was therefore carried out to investigate the prevalence of PPR in goats in Rajshahi of Bangladesh, and its relation to age, sex, breeds and seasonality.
Control of PPR is based on a concerted effort of vaccination and sanitary measures. At present homologous PPR vaccine has been practiced against PPR to make up strong immunity in Bangladesh. Ravages caused by PPR act as one of the prime production limiting factors in goats all over the world. Infectious and contagious diseases are important impediments to the economical rearing of small ruminants (Radostits et al., 2000). Among these diseases, Peste des petits ruminants (PPR) have become a concern because it causes heavy economic losses. In this study efforts have been made to estimate the prevalence of PPR of goats in TVH, Boalia, Rajshahi of Bangladesh. In this report the diagnosis was based on owners complain, clinical history, clinical signs.

With the background mentioned above this study was undertaken with the following specific objectives:
· To know the prevalence of PPR affected goat in TVH, Boalia, Rajshahi.
· To know the efficacy of drugs against PPR.
· To know antimicrobial drug used against PPR.










[bookmark: _Toc409018810]Chapter: 2
[bookmark: _Toc409018811]REVIEW OF LITURATURE

[bookmark: _Toc408418009][bookmark: _Toc409018812]2.1 PPR (Peste des petits ruminants) 
Peste des petits ruminants (PPR) are an acute and highly contagious viral disease of small ruminants that is caused by a non segmented negative strand RNA virus, Peste des Petits Ruminants Virus (PPRV). This virus is a member of the morbillivirus genus and as such is closely related to rinderpest virus (RPV). The etiological agent, Peste des Petits Ruminants virus (PPRV) has been classified under Order Mononegavirales, family Paramyxoviridae and Genus Morbillivirus (Murphy et al., 1999).  The recent eradication of (RPV) has increased the global interest in PPRV and has highlighted its potential for elimination using a similar vaccination and surveillance strategy (Baron et al., 2011). Peste des Petits Ruminants Virus infection causes an acute, highly contagious disease characterized by fever, anorexia, necrotic stomatitis, diarrhoea, purulent ocular and nasal discharges, and respiratory distress (OIE, 2000). Infection rates in animals rise with age, and the disease, which varies in severity, is rapidly fatal in young animals. As with other morbillivirus infections, PPRV needs close contact between infected and susceptible animals to spread (Lefevre and Diallo, 1990). Goats are more severely affected than sheep. It is also known as pseudorinderpest of small ruminants, pest of small ruminants, pest of sheep and goats, kata, stomatitis-pneumoentritis syndrome, contagious pustular stomatitis and pneumoentritis complex (Chauhan et al, 2009). 
[bookmark: _Toc408418011][bookmark: _Toc409018813]2.2 Morphology of the PPRV

The virus particle is 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 non-segmented single stranded RNA of negative polarity. The genome of PPRV encodes for eight proteins: the nucleocapsid protein (N), the phosphoprotein (P), the matrix protein (M), the fusion protein (F), the haemagglutinin protein (H), the polymerase protein (L) and the two non-structural proteins, C and V. Interaction of the PPRV H and F proteins with the host plasma membrane leads to viral entry by binding of the H protein to receptors (signal lymphocyte activating molecules and other unidentified receptors). Briefly, the P protein regulates transcription and replication and assembly of the N protein to nucleocapsids, the M proteins mediate viral assembly. The role of C and V proteins in PPRV is still not clear (Maganga et al., 2013).
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                          Fig. 1. Schematic representation of the PPR morbillivirus 

[bookmark: _Toc408418012][bookmark: _Toc409018814]2.3 Geographical Distribution
[bookmark: _Toc408418013][bookmark: _Toc409018815]PPR was first reported in the Ivory Coast of West Africa and was later found in other parts of the world incuding sub Saharan Africa, the Arabian Peninsula, the Middle East, and the parts of Asia (Balamurugan et al., 2012). Outbreaks of PPR are now known to be common in India, Nepal, Bangladesh, Pakistan and Afghanistan (Abdollahpour et al., 2006). In Bangladesh, the presence of PPR in goats was detected by FAO expert team in 1993. Disease investigation among organized goat farm in Bangladesh showed that outbreaks were always associated with introduction of new goats to the farm. Occurrence of PPR in an epidemic form has a drastic effect on the goat population in Bangladesh (Khan et al., 2005). PPR in Bangladesh is distributed across the country throughout the year however significantly higher in western provinces. There are several diseases of goat especially PPR, causes higher mortality and great economic losses.  PPR is an exotic disease of goats in Bangladesh (Debnath, 1995; Islam et al., 2001). 

2.4 Incidence of PPRV
Environmental factors influence disease occurrence. Hegde et al. (2009) showed that incidences were highest during the rainy season and in the dry agroclimatic zones. The dusty and dry winds that characterize winter season of the year has been shown to enhance the spread of PPR (Obi, 1983).The outbreaks of 74.13% morbidity and 54.83% mortality in Black Bengal goats in Bangladesh in rainy season (Islam et al., 2001 and Das et al., 2007).
[bookmark: _Toc408418014][bookmark: _Toc409018816]2.5 Host Range of PPRV 
Cattle, buffaloes, camels and pigs can also be infected but without having any clinical sign. PPRV antigen has been detected in an outbreak of respiratory disease in camel and sick domestic buffaloes (Taylor et al., 1990; Scott, 2000; Abraham et al., 2005) Antelope and other small wild ruminant species can also be severely affected (Abu Elzein et al., 2004). 
[bookmark: _Toc408418016][bookmark: _Toc409018817]
2.6 Association between PPR and age of goat
Young kids of below one year are much more susceptible than adult one (Radostits et al, 2000). The maximum proportionate of PPR was encountered 37.5% at the category of 7 to 12 month subacute manner. The young goat may die due to anoxia.The high risk of having disease in goat Kids over 4 months and under 1 year of age cause huge economic loss (Venkataramanam et al, 2005).
[bookmark: _Toc408418017][bookmark: _Toc409018818]2.7 Association between PPR and sex of goat

There is no detail finding about the PPR infection of goat in different sex.Both male and female goats are equally susceptible to PPR (Samad, 2001).
[bookmark: _Toc408418015][bookmark: _Toc409018819]2.8 Transmission of PPRV
Although the virus is highly contagious, it can only be transmitted when a healthy animal comes into direct contact with the secretions or excretions of a sick animal. Inhalation is thought to be an important route of spread. PPRV is shed in nasal and ocular secretions, saliva, urine and feces. It probably occurs in milk (Centre for Food Security and Public Health, 2008). Since the virus is enveloped, it is extremely sensitive to inactivation by environmental factors such as heat, sunlight and chemicals. It, therefore, require close contact with an infected animals for successful transmission. The disease is transmitted by aerosols between animals living in close contact (Lefevre and Diallo, 1990).
[bookmark: _Toc408418019][bookmark: _Toc409018820]2.9 Pathogenesis
PPR virus, Like all morbilliviruses, PPRV has an established lymphatic and epithelial tropism. The signaling lymphocyte activation molecule (SLAM) is well recognized as the universal receptor for morbillivirus infection of immune cells, and this receptor tropism results in the leukopenia observed during infection ( Bao et al., 2012). Consequently, it induces the most severe lesions in organ systems rich in lymphoid and epithelial tissues. The respiratory route is the likely portal to entry. After the entry of the virus through the respiratory tract system, it localizes first replicating in the pharyngeal and mandibular lymph nodes as well as tonsil. Viremia may develop 2-3 days after infection and 1-2 days before the first clinical sign appears. Subsequently viremia results in dissemination of the virus to spleen, bone marrow and mucosa of the gastrointestinal tract and the respiratory system (Scott, 1981).
[bookmark: _Toc408418020][bookmark: _Toc409018821]2.10 Clinical signs of PPR
Animal affected by PPR shed the virus in exhaled air, in secretions and excretions (from the mouth, eye and nose, and in feces, semen, and urine) approximately 10 days after the onset of fever (Maganga et al., 2013). Clinical signs of PPR have been well documented (Roeder et al., 1994; Roeder and Obi, 1999). Following infection there is a 3–4 day incubation period. The predominant form of the disease is the acute form. The salient clinical signs start with sudden rise in body temperature to 39.5 - 41°C. Affected animals breathe fast, sometimes so fast that they exhibit rocking movements with both the chest and abdominal walls moving as the animal breathes. They have obvious signs of pneumonia. A clear watery discharge starts from the eyes, nose and mouth, later becoming thick and yellow as a result of secondary bacterial infection. Appearance of a serous to mucopurulent nasal discharge which may crust over and occlude the nostril, sneezing, ocular discharge resulting in matting of the eyelids. The discharges wet the chin and the hair below the eye; they tend to dry, causing matting together of the eyelids, obstruction of the nose and difficulty in breathing. Unlike RP, there is a definite but inconstant, respiratory system component (Brown et al., 1991; Bundza et al., 1988).  
Body temperature usually remains high for about 5-8 days, and then slowly returns to normal prior to recovery or drops below normal before death. Diarrhoea commonly appears about two to three days after the onset of fever although, and death is usually preceded by pneumonia (Hamdy et al., 1976). The faeces are initially soft and then watery, foul-smelling and may contain blood streaks and pieces of dead gut tissue. Such victims may eventually become dehydrated with sunken eyeballs, and death often follows within seven to ten days from onset of the clinical reaction. Other animals will recover after a protracted convalescence.
[bookmark: _Toc409018822]2.11 Concomitant infection with PPR:
The most significant bacteria associated with PPR infected goats were Pasteurella haemolytica, Klebsiella spp., Pseudomonas aeruginosa and Staphylococus pyogenes from the lungs, Salmonella spp. and E. coli from the faeces, Moraxella bovis from the eyes and Staphylococcus pyogenes from the oral cavity. Pneumonia is usually a very obviously presented sign in PPR. Pneumonic pasteurellosis is a purely respiratory disease of sheep and goats caused by the bacterium Pasteurella haemolytica (Obi et al. 1983). 
[bookmark: _Toc408418021][bookmark: _Toc409018823]2.12 Differential Diagnosis
The disease must be differentially diagnosed from Foot and Mouth disease, Bluetongue, Contagious ecthyma, Pasteurellosis, Contagious caprine pleuropneumonia, Nirobi sheep disease, Coccidiosis, Plant and Mineral poisoning etc. (Appel et al., 1981). 
[bookmark: _Toc408418022][bookmark: _Toc409018824]2.13 Treatment of PPR
There is no specific treatment for PPR, however hyperimmune PPR serum produced in goats reverses the disease process if administered at the onset of fever (Ihemelandu et al., 1985). The affected animals were given antibiotics to control secondary bacterial infections along with antiinflammatory drugs. Specifically, oxytetracycline and chlortetracycline are recommended to prevent secondary pulmonary infections (OIE, 2000). Sil et al. (2006) reported that, the use of combined antibiotic hyper immune serum therapy (ACHST) for PPR helpful to overcome the condition. For diarrhoeal conditions, they suggested to administer 10 ml hyperimmune serum intravenous route per animal three doses every three days interval. Long acting Oxytetracycline tabs 1ml/10 kg body weight 2nd dose after 72 hours of 1st dose. A mixture of Oxytetracycline tabs and Metranidiozol (1:1) oral doses twice daily until diarrhoea subsides. 
[bookmark: _Toc408418023][bookmark: _Toc409018825][bookmark: _Toc409018826]2.14 Prevention and control of PPR 
Control of PPR outbreaks depends on movement control combined with the use of vaccine. Although vaccination against PPR is being practiced in Bangladesh and other countries, PPR is still causing major constraints to the productivity of small ruminants. Therefore, development of effective prophylactic procedures along with rapid, specific and sensitive diagnostic methods is extremely important for effective control of the disease. Singh et al., (2009) said that, the availability of an effective vaccine, accurate diagnostic tests for PPR and an experienced infrastructure prompt us to propose a national project for a Peste des Petits Ruminants eradication programme on the lines of National Project on Rinderpest Eradication. To control peste des petits ruminants (PPR) in Bangladesh a live attenuated conventional PPR vaccine was developed by Bangladesh Livestock Research Institute (BLRI) and currently being used in the country (Rahman et al., 2011). This would greatly enhance the prospects of PPR eradication not only on a national level but also from the Asian continent, alleviate poverty and, in turn, contribute to the national economy.
[bookmark: _Toc409018830]











CHAPTER: 3
[bookmark: _Toc409018827]MATERIALS AND METHODS
[bookmark: _Toc409018828]3.1 Location and duration of the study
The study was conducted at the Thana Veterinary Hospital (Metro), Boalia, Rajshahi during February, March and April 2014. All the goats registered here were clinically examined for the presence of PPR.
[bookmark: _Toc409018829]3.2 Study population
A total of 268 goats were examined in the hospital during the study period 54 of them were affected with PPR. All the examined animals were divided into different categories such as age (Adult,Young and Suckler), breed (Black Bangal, Jamunapari and Cross breeds), sex (Male and Female) and treatment.
3.3 Case definition
Diagnosis was made by means of history and clinical signs. A PPR case was initially suspected if an animal showed signs of fever in the initial stage followed by pneumoenteritis evidenced by nasal and ocular discharges, conjunctivitis, and erosion in oral mucosa, dyspnoea, diarrhoea, dehydration, generalized weakness and finally death. The degree of dehydration was estimated by conventional skin fold test. All the clinical signs were properly noted in the record sheet.
[bookmark: _Toc409018831]3.4 Clinical examinations of PPR cases
History: 
Data were recorded by interviewing the owners regarding the breed/sex/age/vaccination status/management practice of the animals; probable date of clinical onset of the disease with the signs like fever, nasal and ocular discharges, diarrhea, depressed appetite from the last two or three days of clinical onset.


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. Conjunctivitis
d. Serous nasal discharge with froth becoming mucopurulent.
e. Lacrimation on the eyes.
f. Diarrhoea
2. Per rectal temperature was recorded with a thermometer.
3. Indirect auscultation was performed by means of a stethoscope to hear lung sound 
4. A conventional skin fold test was performed to estimate the degree of dehydration.
Clinical signs and symptoms: 
      The following clinical signs were observed while treating the patients :
a. Markedly depressed and dull appearance
b. Rough hair coat
c. Thick serous or purulent discharge from the eyes and nose
d. Sudden high fever ( 104˚-105˚ F), remaining high for 5 to 8 days, will return to normal before recovery or drop below normal before death.
e. Anorexia, severe dehydration and emaciation followed by hypothermia.
f. The mucous membrane of the mouth and eyes become much reddened and small pinpoint grayish areas appeared on the gum, dental pad, palate, lips, and upper surface of the tongue and characteristics foul smell came out from mouth.
g. Feces were semisolid and liquid brown, yellow and black colored, watery foul smelling and contain blood streaks and pieces of dead gut tissue.
h. [bookmark: _Toc409018832]In severe cases, difficulty in breathing marked by extension of head and neck, dilation of nostril, protrusion of the tongue and soft painful coughs.

3.5 Follow up treatment
For observing the treatment efficacy the goats were divided into two groups. Combined therapy Teatment-1 [Diadin (Sulphadimidine-Na) + Dellergen (Promethazine Hcl) + Renalyte(ORS)] and Treatment-2 [Renamycin-100 (Oxytetracycline) + Histavet (Chlorphenaramine maleate) + Filin (Aminophyline)]was given in separete groups.
[bookmark: _Toc409018833]3.6 Data analysis
All the data that were collected (age, sex breed and treatment) were entered to MS excel (Microsoft office 2007, USA) and analyzed by using SPSS version 13 (Coakes et al., 2006). Descriptive statistics were used to determine the prevalence of the disease and the chi- square (χ2) test was utilized to examine the significance of the differences observed within the categories analyzed.
[bookmark: _Toc409018834]
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: Clinical signs of PPR affected goats.
  
( a )
 Goat showing ocular discharge 
( b )
 Goat showing nasal discharge 
( c + d )
 oral lesions (erosions) in PPR affected goat 
(e )
 Diarrhoea in PPR affected goats 
( f )
 PPR affected goat having high fever .
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Chapter: 4
[bookmark: _Toc409018835]RESULTS AND DISCUSSION

A total of 268 goats examined for the presence of PPR, 54 of them were found to be clinically affected. The overall prevalence of PPR in goats was found to be 20.20%. This observation was supported by Ozkul et al. (2002) where they found that the prevalence of PPR in goats was 20% in Turkey. On the other hand the finding of this study was slightly lower than that of 32.4% prevalence in India while 4,407 goats sample were examined (Singh et al., 2004). This deference could be because of the lower sample size, management and geographical location.   
[bookmark: _Toc409018836]4.1 Prevalence of PPR based on age category 
Age of animals was analysed in three categories. The prevalence of PPR in goats with age categories adult (>1 year), young (between 4 to 12 months) and sucklers (between 1 to 3 months) was found to be 16.0%, 26.05% and 15.15%, respectively (Table 4.1) and the difference was statistically significant Radostits et al. (2000) and Singh et al. (2004) also assessed that the disease is most prevalent in the goats less than 1 year of age. Goats in Bangladesh are typically reared as scavengers. Graphical presentation of prevalence in different age category is shown in Fig.4.1

Table 4.1 Prevalence of PPR in goats in different age categories.
	Age
	Animals Examined
	Animals Clinically Affected
	Prevalence (%)
	(p-value)

	Adult (over 1 year)
	50
	8
	16.00
	6 (0.199)

	Young (4 to 12 month)
	119
	31
	26.05
	

	Sucklers (1 to 3 month)
	99
	15
	15.15
	

	Total
	268
	54
	20.20
	





Figure 4.1: Prevalence of PPR in relation to age.
[bookmark: _Toc409018837]4.2 Association of prevalence with sexes of goats
The association between sex and prevalence of PPR in goats was also investigated (Table 4.2). The study revealed that the prevalence of PPR in goats was higher (23.13%) in males than females (15.74%), which is in agreement with the findings of Rahman et al. (2004). The results showed that the prevalence of PPR was not significantly (p>0.05) associated with the sexes of goats. Prevalence of PPR in relation to sex was presented in Fig.4.2

Table 4.2 Prevalence of PPR in goats of different sexes.
	Sex
	Animals Examined
	Animals Clinically Affected
	Prevalence (%)
	(p-value)

	Male
	160
	37
	23.13
	2 (0.157)

	Female
	108
	17
	15.74
	

	Total
	268
	54
	20.20
	




Figure 4.2: Prevalence of PPR in relation to sex.
[bookmark: _Toc409018838]4.3 Prevalence of PPR in both breeds of goats
In the present investigation, no significant (p>0.05) breed susceptibility was observed indigenous Black Bengal goats were mostly affected (29.13 %) followd by Jamunapari(20.27%) and cross breed (14.76%). This  observation  is  supported  by  that  of  Mondal et al., (1995), where they found that the prevalence  of  PPR  is  higher  in  indigenous  Black Bengal (27.13 %) goats followed by  Jamunapari (11.81 %) and exotic (9.68%). Higher incidence of PPR in indigenous Black Bengal goats may be due to immunosuppression and irregular vaccination compared to cross breeds Mondal et al., (1995). Prevalence in relation to breed is shown in Fig.4.3

Table 4.3 Prevalence in relation to breeds of goat.
	Name of the breeds
	No. of PPR cases
	No. of other cases
	Total cases
	Prevalence (%)
	(p-value)


	Black Bengal
	30
	103
	133
	29.13
	6 (0.199)

	Jamunapari
	15
	59
	74
	20.27
	

	Cross breed
	9
	52
	61
	14.76
	




Figure 4.3: Prevalence of PPR in relation to breed.
[bookmark: _Toc409018839]4.4 Response to trearment in relation to different drugs
The relative effects of drugs in treatment of PPR are presented in Table 4.4. The percentage response of treatment towards parenteral (I/M) oxytetracycline was higher (66.66%) than parenteral (I/M) Sulphadimidine (55.55%). This is similar to the report of Taylor et al., (1984) where mortality rates decreased by the use of drugs that control the bacterial complications especially oxytetracycline and Chlortetracycline are recommended to prevent secondary pulmonary infections. Graphical presentation of treatment with respose is given at Fig.4.4

Table 4.4 Response to treatment in relation to different drugs.
	Drug name (Trade + Generic)
	Response to Treatment
	Total Case
	% of Response to Treatment
	(p-value)

	
	Positive
	Negative
	
	
	

	Diadin (Sulphadimidine-Na) + Histavet (Chlorphenaramine maleate) + Renalyte(ORS) (Treatment-1)
	15
	12
	27
	55.55
	2 (0.157)

	Renamycin-100  (Oxytetracycline)  + Histavet (Chlorphenaramine maleate) + Filin (Aminophyline) (Treatment-2)
	18
	9
	27
	66.66
	




Figure 4.4: Response to treatment in relation to different drugs.
[bookmark: _Toc409018840]4.5 Limitation of the study
During the course of examination, all aspects were observed carefully but there is also some limitations that influence the present study. The duration for the study of disease was short that may results improper estimation, fluctuation in seasonal variation, sometimes diagnosis was made through tentative variables, inappropriate data collection, small number of sample size etc might limitate the study.
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[bookmark: _Toc409018842]CONCLUSION

In this study it is revealed that younger (<1year) goats were more susceptible than older age. This study provided valuable data on the prevalence of PPR in goats in Rajshahi District and its association with different risk factors. Although against virus, there is no specific treatment, combined therapy containing antibiotic, antihistamines as well as fluid therapy noticed line of treatment in PPR infection of goat. PPR is highly contagious disease with higher mortality and morbidity in goat. It causes heavy economic losses in every year and also decreases the productive performances of goat. A great deal of more research into this aspect of the disease is urgently required. So, Proper surveillance and regular vaccination program should be undertaken to eradicate PPRV throughout the country. We recommend pastoralist awareness to enhance participation in disease surveillance and control program for better controlling the PPR in Rajshahi.
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