ABSTRACT
This study was conducted to diagnose the PPR disease based on clinical signs and to study the changes of hematological pictures of the affected goats. The investigation was conducted at Upazilla veterinary hospital, Anowara, Chittagong and SAQTVH, CVASU for a period of three and half months and 20 blood sample from 20 goats (10 healthy goat and 10 clinically affected) were collected. Following investigation and analysis the different hematological parameters that were found in healthy goat were TEC-9.68±1.3,TLC-11.97±3.57,Hb-9.56±1.63,PCV-26.61±2.91,ESR-0,Lymphocyte-64.4±6.59, Monocyte-4.6 ±2.76, Nutrophil-24±6.34,Eosinophil-5±1.63,Basophil-0.9±0.74 and in case of PPR affected goat TEC-8.22±3.03,TLC-10.68±3.44,Hb-7.59±2.02, PCV-19.8±6.34, ESR-0, Lymphocyte-76.2±15.58, Monocyte-3.4± 2.63, Nutrophil-8±13.14, Eosinophil-3.3±3.86, Basophil-1.2±1.62.The values of all hematological parameters were decreased in PPR affected goats as compared to healthy goats except lymphocyte counts. The study revealed that total lymphocyte counts was increased significantly in PPR affected goats and others hematological pictures were somehow changed.
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INTRODUCTION
Peste des Petits Ruminants (PPR) is a viral disease of small ruminants particularly sheep and goats (Chakrabarti, 2003). It is caused by a Morbilli virus under the family of Paramyxoviridae. The disease is endemic in South Asia and causes major economic losses due to the high rates of mortality and morbidity in infected sheep and goats. More than 50 per cent of the affected animals are died due to high fever, pneumonia, diarrhoea and dehydration. Clinically PPR case was first reported in 1942  and virus was isolated in 1962 from Senegal (Gilbert and Monnier,1962).The disease is widely distributed in equatorial Africa, the Arabian peninsula, part to Indian subcontinent including Bangladesh (Kulkarni et al.,1996; Debnath 1995).  In Bangladesh, the PPR virus was identified during a severe outbreak in 1993 (Sil et. al., 1995) which was further confirmed by World Reference Laboratory and found that the virus has a close relation with Indian isolates (West Bengal) of PPR virus at a cluster with Asian group (Barrett et al.,1997). PPR being an exotic disease in Bangladesh, there is a very little knowledge about its epidemic nature, diagnostic techniques and control strategy (Sil et al.,2000-2001). A control programme using locally produced tissue culture live attenuated rinderpest vaccine (TCV), as well as imported rinderpest vaccine were adapted against PPR in this country, but failed (Sil et al.,1995). To overcome the problem, a homologous PPR live vaccine was developed, but the main disadvantage of this vaccine, like other Morbillivirus vaccine, is its poor thermal stability (Diallo, 2002). Although, lyophilization and stabilizing excipients have conferred marginal stability on many vaccines, the development of adequately thermostable vaccine has historically been hindered by the inherent lability and complex nature of the vaccine entities (Rexroad et al.,2002). To solve this problem, a thermostable PPR vaccine has been developed experimentally by scientists of BLRI and DLS (Chowdhury et al.,2004).     

The incubation period of PPR is 4-5 days, but it may be minimum 3 days to maximum 10 days .A short sharp fever, pneumonia, erosive stomatitis, gastro-enteritis, diarrhoea and death are the classical PPR syndrome. PPR occurs mainly in 3 forms-per acute , acute and subclinical .The disease is  characterized by   including high fever(106°F), mucopurulent nasal discharge, profuse diarrhoea with foul odor and finally death due to dehydration (Sil, 2000). The effect of PPR on goat population is certainly considerable. The outbreak of this disease cause heavy economic loss in Bangladesh. These small domestic animals are the important source of family income and are known as the ‘moving banks’ of shepherds. However, this income is often reduced by various infectious diseases, including peste des petits ruminants. Hence, the estimation of economic implications is important not only for a description of the actual situation, but also for how much and to what extent the losses can be avoided and risk of disease can be diminished.
The morbidity and mortality rate are 80%-90% and 40%-80% respectively (Sil 2000) .In South Asia ,PPR was first recorded from India (Shaila et al 1989) where the disease initially occurred in Sheep and subsequently become more prevalent in Goat (Kulkarni et al 1996) .The virus of PPR is antigenically ,biologically related and mimic to Rinderpest. Antigenically it is also related to Canine distemper and Measles virus (Kulkarni et al 1996). In Bangladesh the disease is mainly diagnosed on the basis of history from the owner and clinical presenting signs such as sudden onset of high fever, mucopurulent oculo-nasal discharge, pneumonia, foul smelling diarrhoea and erosion in the oral mucosa. The disease mostly diagnosed on the basis of clinical signs. But few limited attempts have been undertaken to diagnosed the disease based on both clinical signs and corresponding haematological changes. Therefore, the study was undertaken with the following objectives:

1. To diagnose the PPR disease on the basis of presenting clinical signs

2. To study the changes of hematological pictures of the affected goats.
Chapter –II
REVIEW OF LITERATURE
2.1 History
The pesti des petist ruminant (PPR) was first reported by Gargadennec and Lalane (1942) in Ivory Coast of West Africa. For a long time, 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.,2002). 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). 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.

2.2 History of PPR out break in Bangladesh

In Bangladesh PPR was first detected in 1993, in the west part of the country. An epidemic ensued which covered virtually the entire country, peaking in 1995 but lasting until 1998. Since then the disease has been occurring at low incidence, and is observed sporadically. A noticeable increase in the incidence of outbreaks of PPR was detected once again in the west of Bangladesh, in February 2001, in Meherpur district of Khulna division. By early March 2001 it had spread to Rajsahi district of Rajshahi division and then has been detected in Dhaka district of Dhaka division, where it is thought to have been introduced in the second week of March.2001. PPR is spreading rapidly causing high morbidity and mortality. Investigations are proceeding to establish the extent of the spread.

2.3 Morphology
PPR virus is enveloped with helical pleomorphic shape containing single stranded non segmented non segmented RNA molecule. The genome of this virus is a single linear molecule of approximately 4.5 x106DA with 16,000 ribonucleotides which is encoded with six structural protein, the Nucleocapside (N), Matrix (M), Fusion (F),   Haemagglutinin (H), Polymerase (P), (Sil,2000). The PPR virus identified in Bangladesh is under the lineage 4 of PPR phylogenetic tree based on the N gene analysis(Barrett et al ,1998).
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Fig: Morphology of Morbillivirus
2.4 Pathogenecity & Transmission
PPR virus is not pathogenic for cattle but Rinderpest can also affect goat along with PPR (Gibbs et al, 1979). Case fatality rate is higher in goat (55-85%) compared to sheep (45-75%) (Opasina et al, 1985). Faeces are the main spreading agent and through it disease may occur in epidemic proportion (Shanthi et al, 1994). Newly purchased animal from market and wild animal have been suspected to play a role for spreading of disease (Radostits et al, 1994 and Fraser, 1986).
2.5 Clinical signs
The course of the disease was acute and sub acute, few of the animals died even in 36 hours of onset of the disease. The affected animals initially were severely depressed with a sudden rise in body temperature reaching almost 107.6°F in some cases, and the fever persisted for 7-8 days. From the onset of fever, most animals had a serous nasal discharge which progressively turned into mucopurulent discharge, leading to severe respiratory distress. Areas of erosions were most commonly seen on the visible nasal mucous membranes and muco-cutaneous junctions with inflammation around the mouth. In many of the animals, lesions similar to developed at mucocutaneous junction of mouth. The erosive and necrotic stomatitis started as areas of hyperemia at gums, cheeks, dental pad and / or anterior dorsal part of tongue with frothy salivation. The areas later developed into irregular non-haemorrhagic lesions and in some of the cases circular raised but flat non-bleeding lesions were present on the tongue. There was a great amount of necrotic debris on the older lesions. The individuals with severe oral lesions had visible swelling around mouth. A. Non-haemorrhagic diarrhoea was observed in all affected animals, developing 2-3 days after onset of the disease. Conjunctivitis was recorded with lachrymal discharge which became mucoid resulting in sticky eyelids. Abortion in pregnant animals was a consistent feature and mucous membranes valva had erosive lesions very similar to that in intestinal mucosa. A subnormal temperature preceded death in animals with severe diarrhoea for few days.
2.6 Pathological findings:

Grossly, the carcasses were dehydrated with apparent swelling around the mouth. The lesions in mouth were consistently present in all animals except those who died within short period of 1-2 days. The lesions of respiratory tract included necrotic areas on the mucosa of nostrils and turbinates, severely congested tracheal mucous membrane and white froth in trachea. Lungs were congested and consolidated especially involving antero-ventral parts. Hydrothorax was recorded in few cases. The oral cavity was full of white necrotic debris where oral lesions were severe. The lesions in gastrointestinal tract consisted of few erosions in the mucosa from where blood oozed out, large intestines were congested, especially at the caeco-colic junction with streaks of blood on mucosal crests (Zebra-stripes) though the zebra-stripes were not seen in all the carcasses. The lymph nodes, especially from mesenteries were severely edematous, congested and enlarged . In some cases hemorrhage on the internal walls of gall bladder were recorded (Fig.7). Spleen was slightly enlarged in few cases. In some animals liver was studded with necrotic foci. Vaginitis was observed in many animals and vulvar mucus membranes were inflamed and had erosive lesions. Though the types of lesions were more or less similar in all the animals, there was a variation in the severity and involvement of the organs. The vaccinated animals had less severe lesions on tongue.
2.7 Laboratory Investigations:
2.7. a Haemato-biochemical parameters:
The mean values of haemato-biochemical parameters is  significantly differed between healthy and infected animals in both species in both young and adult animals (p≤0.05): total erythrocyte count (TEC), total leukocyte count (TLC), hemoglobin (Hb), packed cell volume (PCV), differential leukocyte count (DLC), relative viscosity ,specific gravity and erythrocyte sedimentation rate(ESR). In PPR affected animals of both species and age groups significant (p≤0.05) changes were recorded in serum biochemical parameters for sodium, potassium, glucose, total serum proteins, albumin, globulin, creatinine, urea and cortisol 
The mean values of haemato-biochemical parameters in healthy animals corroborated the earlier findings in sheep and goats of arid tract (Kataria et al.2005,). The severe dehydration in the affected animals was evidenced by increased viscosity and specific gravity which led to polycythaemia (Bhikane et al.,1997). Severe leucopoenia could have been due to the inhibition of peripheral blood lymphocytes proliferation by PPR virus (Heaney et al., 2002). A marked lymphocytopoenia, monocytopoenia, neutrophilia and eosinopoenia in present investigation could have been due to the combined effect of virus infection and stress as evidenced by elevated cortisol levels (Kataria and Kataria, 2004).  The increased mean values of sodium and potassium reflected haemoconcentration. The total serum protein values decreased but globulin concentration increased indicating immune response towards infection. The higher globulin concentration was achieved at the expense of compensatory fall in albumin levels.

Serum cortisol was recorded higher in PPR affected stock indicating stress. Cortisol causes increase in blood glucose levels due to glycogenolytic property but in present investigation, decreased glucose levels could have been due to animals not being fed since the onset of infection. The higher levels of cortisol causing muscle wasting resulted in increased serum creatinine levels and an increased urea concentration reflected protein breakdown and haemoconcentration simultaneously.

2.7. b Serological test:

To confirm the virus serologically by detecting their specific antibodies, monoclonal antibody based ELISAs have been developed. Alternatively, a polymerase chain reaction (PCR) technique using F-gene primers has been developed (Forsyth and Barett, 1995). Among the various techniques developed for the detection of PPRV, this PCR technique developed using F-gene primers has been the most popular and highly sensitive tool so far for diagnosis of PPR.

c) Histopathological changes:

Histopathologically in lungs syncytial cells were present in alveolar lamina and inclusion bodies in cytoplasm and nucleus of alveolar macrophages and epithelial cells of bronchioli and bronchi. There was severe congestion of mucosa and submucosa and degeneration and necrosis of intestinal epithelium.
d) Treatment & Vaccination:

Goat vaccinated with escaped mutant virus were 100% sera  converted following 15 days post vaccination and developed protective immunity against the field strains of PPR for more than 2 years (BLRI 1999). Two candidates of homologous Vaccine have already been developed are in Ethiopia of Africa & another in Bangladesh (Sil 2000).

Hyper immune serum can be used successfully along with long acting antibiotic (Antibiotic combined Hyper immune serum Therapy) to limit the spread of virus & recover those animals which are under incubation & in early stage of infection. Good nursing, symptomatic treatment with broad spectrum antibiotic/Sulphur drugs can save life of sick animals and also can improve the immunosuppressive condition of the affected goat (Sil ,2000 and Scott, 2000).
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MATERIALS AND METHOD

3. a   Place and period of study:

A cross sectional study was conducted on PPR affected goats in “Upazilla Veterinary Hospital”, Anowara, Chittagong and SAQTVH of CVASU, Chittagong for period of three months and half months from 28th  June, 2010 to  28th August,2010 and from 18th December,2010 to 25th January,2011.
3. b. Collection of information of PPR affected goats
A total of 53 cases of goats were brought to upazilla veterinary hospital and teaching veterinary hospital for treatment during internship period. After admission at the hospital, demographic information, vaccination and deworming status and clinical signs were recorded .PPR was diagnosed presumptively on the basis of clinical signs. 
3. c. Presumptive diagnosis: All PPR affected goats show more or less similar signs. Diagnosis was based on the following clinical signs:
	Methods Used for detail clinical examination of PPR affected goats

	Close inspection

Oculo-nasal discharge
Hind quarter soiled with faeces

Shooting diarrhea with foul odor 

Erosion in mouth in some cases
Lowering head and arched back
	Indirect (Palpation)              

Body temperature

(High fever (104°F-107° F)

	Indirect(Auscultation) 

Respiratory rate
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3. d. Laboratory Diagnosis 

3. d. i. Collection of sample

Approximately 5 ml of blood was collected aseptically from the jugular vein of each 10 PPR infected goats and 10 healthy goats in vial containing Na EDTA @ 2 mg/ ml. All samples for hematological analysis were stored in 4˚C and tested within 24 hours after collection in the Department of Physiology, Chittagong Veterinary and Animal Sciences University.
3. d. ii.  Hematological analysis

Blood were collected from 10 infected goat of PPR and healthy goat aseptically from the jugular vein in vials containing Na EDTA at 2 mg/ ml. The Following haematological analysis were performed: Total erythrocyte count (TEC), total leukocyte count (TLC), differential leukocyte count (DLC), hemoglobin content (Hb), Packed cell volume (PCV) and erythrocyte sedimentation rate (ESR).
TEC and TLC were determined by hemocytometer and Hb by Hellige Shali method. All differential counts of leukocytes were prepared as thin blood smear stained by Wright’s method. All the above parameters as TEC, TLC, Hb, PCV, ESR, and DLC were performed according to the method described by Shastry (1983).
3. e Statistical Analysis:
All tested data were recorded in a data recording sheet and obtained data were imported in the Microsoft Excel-2003 and transferred into the statistical software STATA-11for analysis. A descriptive analysis was carried out for the obtained mean, standard deviation, minimum, maximum, 95% CI and P value of every hematological parameter.  
Chapter –IV

RESULTS
Table 1: Proportion of different Clinical signs of PPR affected goats
	Clinical signs
	Percentage (%)

	Oculo-nasal discharge(n=6)
	60%

	Soiled faeces  (n=10)
	100%

	Foul odor diarrhea (n=4)
	40%

	Mouth lesion(n=3)
	30%

	Lowering head &  arched back(n=50)
	50%

	Temperature(range)

	104-105°F(n=6)
	60%

	106-107°F(n=4)
	40%


The table portrays that percentages of different clinical signs of PPR affected goats. A total of 10 PPR cases were examined and treated among which 100% goats were found with shooting diarrhea, 60% goat were found with oculo nasal discharge and temperature was found in between 104˚F -105˚F in 60% cases and 106-107˚ were found in 40% cases. Lowering head and arched back was found in 50% cases and foul odor diarrhoea was found only 40% cases. About 30% cases were found with mouth lesion.
Table 2: Different hematological parameters of PPR affected goats

	Parameters 
	Healthy goat
	PPR affected goat
	95% confidence interval
	P-value



	
	Mean± SD
	Min-Max
	Mean± SD
	Min-Max
	
	

	TEC

(million/mm3)
	9.68±1.31
	8.25-12.4
	8.22±3.03
	4.49-12.71
	6.049/ 8.743
	0.09

	TLC

(thousand/mm3)
	11.97±3.57
	8.4-20.3
	10.68±3.44
	5.65-14.65
	8.218/9.413
	0.25

	Hb (gm %)
	9.56±1.63
	7-12.6
	7.59±2.02
	5.4-11
	6.283/8.396
	0.02

	PCV (%)
	26.6±2.91
	23-32
	19.8±6.34
	11-30
	15.266/24.516
	0.00

	ESR

(mm in 1st hour)
	0±0
	0-0
	0±0
	0±0
	0/0
	0

	Lymphocyte (%)
	64.4±6.59
	53-75
	76.2±15.58
	57-96
	65.052/59.689
	0.98

	Monocyte (%)
	4.6±2.76
	0-8
	3.4±2.63
	1-7
	1.516/2.628
	0.12

	Neutrophil (%)
	24±6.34
	13-32
	15.8±13.14
	1-33
	6.401/19.463
	0.04

	Eosinophil (%)
	5±1.63
	2-7
	3.3±3.86
	0-13
	0.539/3.831
	0.15

	Basophil (%)
	0.9±0.74
	0-2
	1.2-1.62
	0-5
	0.042/0.372
	0.69


The table shows the hematological changes of healthy and PPR affected goats. The values of all hematological parameters were decreased in PPR affected goats as compared to healthy goats except lymphocyte counts. Total erythrocyte count was significantly decreased in PPR affected goats and corresponding Hb (gm %) and PCV (%) were also decreased. The Hb% and PCV value reflect the downturn of the TEC count. ESR count was 0 mm in 1st hour in both cases. Total leukocyte count was higher in healthy goat as compared to affected goats though this value does not cross the normal limit but total lymphocyte count was increased in comparison to healthy goats. So, it can be concluded that total lymphocyte counts was increased in PPR affected goats and others hematological pictures were also increased.
Chapter –V

DISCUSSION
The Peste des Petits Ruminants (PPR) is an immune deficiency disease which affects most of the organs of the body of the affected animals. All of the affected goats were found with shooting diarrhoea with rise of body temperature .Affected animals appears restless , dry mucopurulent afterwards which gave a putrid odor to the breath .Diarrhoea was followed by progressive dehydration and emaciation. PPR in this Form can induce abortion and morbidity and mortality is more frequent in young animals (Fraser, 1986). The mortality of goats in PPR cases is usually higher due imbalance of different electrolytes. Body temperature of affected goats was varied in between 104˚F-107˚F which was the indication of infectious diseases. Temperature dropped down in the later stages of diarrhoea due to emaciation and dehydration (Chakrabarty 1997, Sil 2000). Since profuse diarrhoea occurs during PPR infection, the affected animal shows arch back due to pain in abdomen from excessive peristaltic movement in the intestine.
Total Erythrocyte Count was significantly decreased in PPR affected goats and corresponding Hb (gm %) and PCV (%) were also decreased that could be due to dehydration and decreased anemia. In differential leukocyte counts percentage of various leukocytes counts were decreased in affected goats but only increased lymphocyte counts. The value of Hb, PCV, lymphocyte and neutrophil count were significantly differed in between healthy and PPR affected goats. 
Chapter –VI
CONCLUSION
Presenting clinical signs and changes of haematological parameters are primary tools to diagnose the PPR in field condition. In PPR affected goats most of the value haematological parameters were higher than healthy goats except lymphocyte. So, it would be diagnostic indicators to diagnose PPR disease of goat.
RECOMMENDATION
To validate the test results further investigation is necessary with other disease incidence and analysis of plasma electrolytes is important to measure stage of dehydration. 
Chapter –VII
 LIMITATION OF THE STUDY
The study period was very short and the sample sizes were very small. So the result may vary due to time constraint and sampling size.

The hematological tests have been done manually. If auto analyzer is used more accurate results might be obtained.
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APPENDIX
Recordkeeping sheet:
1) Date:-------------------------------------------
2) Case no:------------------------------------------------------------------------------------------
3) Owners Name:----------------------------------------------------------------------------------
4) Address:-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5) Occupation:--------------------------------------------------------------------------------------
6) Breed:--------------------------------------------------------------------------------------------
7) Age:----------------------------------------------------------------------------------------------
8) Sex:----------------------------------------------------------------------------------------------- 

9) Color:---------------------------------------------------------------------------------------------
10) Vaccination: yes/no---------------------------------------------------------------------------
11) Deworming: yes/no--------------------------------------------------------------------------- 

12) Clinical findings:------------------------------------------------------------------------------
Temperature:

Pulse:

Respiration:

Heart rate:

Observation:   

13) Laboratory test (Hematological test):------------------------------------------------------
TEC (Million/cumm):

TLC (Thousand/ cumm):

HB (gm %):

PCV (%):

ESR (mm in 1st hour):

Lymphocyte (%):

Monocyte (%):

Neutrophil (%):

Eosinophil (%):

Basophil (%):                                                       
14) Treatment:
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ABBREVIATIONS
BLRI

=
Bangladesh Livestock Research Institute.
CVASU
=
Chittagong Veterinary and Animal Sciences University
DLC

=
Differential Leukocyte count.
ESR

=
Erythrocyte sedimentation rate.

Hb

=
Hemoglobin.
PCV

=
Packed cell Volume.
PPR

=
Pesti des Petits ruminant.

SAQTVH
=
Shahedul Alam Quadery Teaching Veterinary Hospital..

TEC

=
Total Erythrocyte count.

TLC

=
Total Leukocyte count.
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Fig: 4 Necrotic debris on oral lesions





Fig:1 Raised and flat circular lesions on tongue





Fig: 2 Erosions at muco-cutaneous junction with inflammation around the mouth





Fig :3 Irregular non-haemorrhagic oral lesions





Fig : 5 Diarrhoea in goat
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