
INTRODUCTION

Peste des petits ruminants (PPR) is a lethal contagion

of goats and sheep (Shankar et al, 1998). The causative

agent is PPR virus belonging to the Paramixoviridae

family and genus Morbillivirus. Although PPR was first

detected in West Africa in 1942 and Southern India in

1989 as a rinderpest-like disease, it was not confirmed

as PPR by World Reference Laboratory until 1993 in

Bangladesh (Debnath, 1995). It was later found that the

causative virus has a close relation with Indian isolates

(West Bengal) PPRV at a cluster with Asian group

(Dhar et al, 2002). Clinically PPR is characterized by

erosive stomatitis, enteritis with diarrhea and pneumo-

nia. Prevalence is higher in indigenous Black Bengal

goats than exotic breed like Jamunapari (Mondal et al,

1995). Islam et al (1996) reported even 100% morbidity

and case fatality rates in native goats in Bangladesh.

The infected animals shed virus during the prodromal

or erosive phases of the disease and act as a source of

infection for susceptible animals (Plowright, 1968). The

identification of virus in secretion and tissues of infec-

ted animals can be conducted by differential neutrali-

zation (Taylor, 1979), agar gel immunodiffusion (AGID)

(Islam et al, 2001), electrophorectic profiling of the

nucleocapsid (N) protein (Diallo et al, 1987) or antigenic

profiling with monoclonal antibodies (Libeau and

Lefevre, 1990). Recently, a differentiating cDNA probe

has been used successfully to detect virus nucleic acid

in postmortem tissue specimens (Diallo et al, 1989).
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PCR and DNA probe are highly specific and sensitive,

but expensive and require well-equipped laboratory.

Monoclonal antibody (mAb) based immunocapture

ELISA (ICE) for the rapid and accurate diagnosis of

PPR and rinderpest has also been developed (Libeau et

al, 1994). The ICE is based on the attachment of PPR

antigen tobroadly reactive pre-coated mAb and the

detection of antigen: mAb complex using biotinylated

mAb. However, this test needs antigen purification and

protein quantification. Sil et al (2001) for the first time

developed a monoclonal antibody based enzyme imm-

uno slide assay (EISA) on glass slide for the rapid and

accurate detection of PPR virus from excretion and

homogenized tissue of infected animals. The sample can

be used for the testwithout refrigeration for one week,

which is especially suitable for laboratory with inade-

quate equipment. In this paper clinic-pathological study

of a suspected PPR outbreak was conducted and PPR

was confirmed by EISA conducted on glass slide or 12

well glass plate using smear from crude samples (excre-

tions and tissues).

MATERIALS AND METHODS

Study population

Thirty one goats were observed in a natural field

outbreak suspected of PPR in a village in Mymensingh

district. The total population belongs to different age

and sex groups. 

Clinical study

The disease courses of the infected animal were

observed and recorded. PPR was highly suspected based

on clinical signs and symptoms. Among the 31 goats, 23

were found to be infected and later 17 goats died. 

Test sample

At 4~6 days of the disease, nasal and oral swabs

were collected using cotton swabs. Faecal swabs also

were collected after diarrhoea onset. Necropsy of 4 dead

goats was performed and lung, spleen, lymph nodes,

and intestines were collected aseptically. Then, all the

samples were kept at -80°C. Sera were collected from 6

recovered goats, transferred in ice box after centrifu-

gation (at 3,000rpm for 10minutes), and kept at -20°C

until further use.

Viruses and antibodies

Reference PPR virus antigen and monoclonal anti-

bodies used for the study were obtained from C-ELISA

kit (IAEA AND BDSL, UK). Discharges, feces and

tissue samples were used for the identification of anti-

gen. Convalescent sera (collected from the recovered

animal after a field outbreak) were used as polyclonal

test sera.  

Preparation of smear for EISA

Nasal, oral discharges and diarrhoeic faeces were

smeared on glass slide or 12 well plate. Cotton swab-

bing of the infected tissue samples (lung, spleen, lymph-

nodes and intestines) were performed aseptically before

smearing on slide or plate. The smear was air dried,

fixed in ice cold acetone for 15 minutes, and used imm-

ediately or kept at 4°C for further use.

EISA techniques

EISA test was conducted on samples coated on glass

slides (acetone fixed) or  12 wells glass plates (Sil et al,

2001). Monoclonal antibodies against PPR virus (Virus

specific, Anderson et al. 1991) were used as reference

antibodies (1:100 in PBS) and added at 50µl/smear/well

while positive (?)/negative control was kept using 50µl/

well in blocking buffer solution. For each essay, the

PPR reference antigen was included as a positive con-

trol. Slide/plates were incubated at 37°C for an hour and

wash with PBS (1 : 5) and finally air dried using table

fan. After drying, 50µl of anti-mouse IgG conjugate (1:

1000 in buffer solution) was added to all wells. The

slide was then incubated at 37°C for 1 hour. Fifty µl of

ortho-phenylendiamine (Sigma, UK) mixed with hydro-

gen peroxide (1 : 200) and added to each well and incu-

bated for 15 minutes at room temperature .The reaction

was stopped by adding 50µl of sulfuric acid (6.8%) and
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examined by naked eyes (golden yellow color change in

positive cases) or optical densities of the samples were

measured at 492nm with a computerized ELISA reader.

Competitive ELISA

Sera collected from the recovered animals after field

outbreaks from PPR infection (antigen detected by Mab

based EISA) were tested for the presence of PPR

specific antibody to confirm results obtained by EISA

using Mab-based competitive ELISA against PPR

antigen as per technique described by Anderson et al,

1991.

RESULTS

Clinical findings 

Out of 31 goats from affected houses, clinical signs

and symptoms were observed in 23 goats (morbidity

74.13%). The main clinical manifestations were fever

(103°F~107°F), dry muzzle, anorexia followed by

serous to mucopurulent nasal discharge, severe sto-

matitis with necrotic lesions in the buccal cavity, diarr-

hoea and respiratory distress. Dyspnoea with cough,

frothy salivation, conjunctivitis, depression were also

found. The disease was, therefore clinically suspected as

PPR. All goats did not show all clinical signs and

symptoms. Abrupt rise of body temperature which is the

most striking feature of PPR infection and the tem-

perature rising was occurred from the first day of infec-

tion. High fever was observed at the 2nd and 3rd day of

illness and dropped down gradually. But in some cases

high temperature was gained at the 5th day of illness

also. A rise in body temperature was accompanied by

watery ocular and nasal discharges which lasted for four

to five days and later became thick and mucopurulent.

Blocked nostrils caused painful respiratory discharges.

Oral frothy discharge was not common. 

Diarrhoea was common and observed immediately

after rising of body temperature. In most diarrhoeic

cases, dark brown fluid faeces containing excess mucus,

epithelial shreds and necrotic debris streaked with blood

were observed. The profuse diarrhoea caused rapid

dehydration and the affected goats wasted away while

standing with lowering heads, shrunken eyes and arched

back. Necrotic lesions were developed in the mouth of

PPR infected goats and extended over the entire oral

mucosa forming diptheric plaques. Seventeen goats

showed watery diarrhoea and subnormal temperature

before death. 

Post mortem findings of PPR suspected goats

Amon the infected goats 17 goats died along with the

disease course (mortality 54.83%). Postmortem exami-

nations of 4 dead goats revealed severely dehydrated

and emaciated carcasses. There were eroded and

ulcerated mouths especially in the gums, inner lips, cheeks

and hard palate, and dorsum of the free portion of
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tongue. All goats had the haemorrhages on the mucosa

of the jejunum, ileum and colon. The pathognomonic

lesion ‘Zebra stripe’ was observed in caeco-colic junc-

tion (Fig. 2). Spleen of goats was atrophied and lymph-

nodes were found enlarged. The tracheas were congest-

ed and in some cases frothy mass in the lumen of tra-

cheas were observed. In all goats lungs showed con-

gestion and consolidation. The congestion was more

pronounced on the peripheral border. The uterus of one

goat was found congested.

PPRV detection from discharges 

The swab samples were collected from 23 clinically

PPR suspected goats. Smears prepared with discharges

(Nasal, oral and faeces) revealed color change (golden-

yellow) (Fig. 3) when EISA was performed. Samples

from PPRV infected goats reacted with PPR mono-

clonal antibody that again reacted with anti-species

conjugate and this conjugate developed color after reac-

tion with substrate/chromogen solution. The OD values

of different discharges ranged from 0.211 to 0.945.

Thus all the samples were found positive for PPRV.

Positive control in EISA was found positive as the OD

values ranged from 0.882 to 0.710 for PPR reference

antigen. High level of PPR antigen was detected from

nasal discharges ranging from 0.449 to 0.945. The

average OD values of nasal, oral and faecal discharge

were 0.77±0.13, 0.27±0.04 and 0.62±0.11 respec-

tively (Fig. 1). The optical density (OD) values less than

or equal to 0.097 were considered as negative. 

PPRV detection from postmortem samples

Lungs, spleen, lymphnodes, intestine from goats were

used to detect PPRV in EISA. Postmortem samples

smeared on the glass slides revealed color change (Gol-

den yellow). Optical density values were measured and

varied from 0.307 to 0.892 for different tissue samples.

There was found that PPRV concentration was higher in

lung (0.85±0.06) compared to intestine (0.75±0.04),

lymphnodes (0.62±0.08) and spleen (0.46±0.15) (Fig. 1).

Sensitivity and specificity of EISA

The sensitivity of EISA in this study was estimated by

determining the positive OD values of reference antigen

(antigen from C-ELISA Kit, BDSL, Uk) at 1 : 100 dilu-

tion, 2µl/smear/well. Convalescence sera of the recover-

ed animal after a field outbreak diagnosed by EISA

were tested by C-ELISA against PPR antigen and found

high level of PPR specific antibody (average percent of

inhibition was 81.99±3.82).

DISCUSSION

The study was carried out for the detection of Peste
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Fig. 2. Postmortem lesions in clinically PPR suspected goat
showing Zebra striping in caeco-colic junction

Fig. 3. 12 well glass slice showing golden yellow color change
for PPR known and test sample in EISA.
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des petits ruminants (PPR) from PPR virus-infected

goats. Investigation of clinical signs and postmortem

features was considered for primary clinical diagnosis

of PPR. An immunocapture ELISA (ICE) has already

been developed for the specific identification of PPR

virus antigen (Libeau et al, 1994). The test was based on

the use of virus specific mouse monoclonal antibody

(mAb) and detection of antigen by another specific bio-

tinylated mAb. ICE is able to detect viral antigen from

discharges and tissue sample. Sil et al (2001) developed

a field adaptive technique; monoclonal anti-body based

enzyme immuno slide assay (EISA) on glass slide for

the rapid and accurate detection of PPR virus from

excretion and pathological homogenized tissue sample

of infected animals following fixation of smears in

acetone. In this study smear was prepared by swab-bing

of crude tissue sample, faeces and discharge. Result

obtained from the suspected field outbreak showed that

EISA was able to detect PPR antigen from nasal and

oral discharge, faecal sample and postmortem tissues.

These results have later been confirmed by C-ELISA

using convalescent sera against PPR antigen. This test is

rapid, economic and can be performed under field

condition.

Infected goats with PPR showed depression, inappe-

tence, abrupt rise in body temperature (103°F to 107°F),

oculonasal discharges, erosive stomatitis, respira-tory

distress, later diarrhoea with decreasing body tempera-

ture, dehydration and death. There were variations in

clinical signs in different goats. The clinical signs and

symptoms observed in the present outbreak were similar

to those reports in case of PPR of goats from different

geographical areas (Mondal et al, 1995; Shanker et al,

1998; Kumar et al, 2001; Debasis et al, 2002 and Pawai-

ya et al, 2004). Necropsy findings con-sisted of necrotic

and ulcerative lesions on lips, oral mucosa, pharynx and

nasal mucosa. Similar lesions were also described by

Toplu (2004). Hemorrhagic ulceritis on the mucosa of

the colon, jejunum, ileum and ‘Zebra stripe’ found in

the study was also reported by Mondal et al (1995); De-

basis et al (2002). Consolidation and congestion of the

lung was consistent feature also observed by Islam et al

(1996) and Kumar et al (2001).

In the early stage of disease course, nasal discharge

showed higher level of viral antigen than oral discharge

and faecal sample was considered as a suitable source of

virus antigen for diagnosis after onset of diarrhoea.

Similar result obtained by Libeau et al (1994) using ICE

and Sil et al (2001) using EISA. Nasal discharge sampl-

ing seemed to be less traumatic and remain as a good

source of antigen until mucopurulent. Smear prepared

from lung samples revealed more deep golden brown

color change in EISA test. Less virus antigen was det-

ected in spleen than intestine and lymphnodes, confirm-

ing the previous result obtained by Wamwayi et al (1991).

The sensitivity of EISA in this study was established

by finding the positive OD values of reference antigen

(antigen from C-ELISA Kit, BDSL, Uk) at 1 : 100 dilu-

tion. This might be due to the ability of mAb to react

with haemagglutinin protein epitope against envelope

virus particle. Convalescence sera of the recovered ani-

mals after a suspected field outbreak diagnosed by EISA

were tested by C-ELISA against PPR antigen to confirm

PPR was involved in the outbreak. The high level of

PPR specific antibody supports the specificity of EISA

as one of the major diagnostic tools for epidemiological

investigation of PPR infection

This method can detect PPR virus from the sample

kept at room temperature for one week with not reduc-

tion of OD values lees than 40%; not studied in this

study. The EISA was considered as the most suitable

technique to operate both in  field and laboratory con-

dition as compared to ICE, PCR and cDNA probe which

require costly reagent, plastic materials, and well-

equipped laboratories.
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