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Introduction and Barett  [10] has been the most popular and highly 
sensitive tool for diagnosis of PPR. But couple of Peste des petits ruminant (PPR), which literally 
recent studies revealed that, the widely used F gene means “Plague of small ruminants”, causes high 
basedRT- PCR technique failed to detect PPR virus morbidity and mortality in susceptible sheep and goats 
from few of the samples that had been tested positive [1]. The disease is caused by a Morbillivirus which is 
by sandwich ELISA [11-13]. Kerur et al. [14] also closely related to canine distemper, rinderpest and 
reported that newly designed N-gene based RT-PCR measles viruses [2] that cause some of the most 
detected PPR virus in a greater number of samples than devastating viral diseases of humans and animals 
F gene based RT-PCR developed by Frosyth and worldwide [3]. The virus can be  genetically grouped 
Barett. Both Tiwari [12] and Kerur [13] in their into four distinct lineages (I, II, III,  and IV) based on 
respective studies showed that different clinical partial fusion protein (F) or  nucleoprotein (N) gene 
samples of PPR taken from same animals had shown sequence analysis. All four lineages have now been 
uneven results by F gene based RT-PCR for detection detected in Africa whilst only lineage IV appears to be 
of PPRV antigen. Keeping in view the results of recent circulating across Asia [4-6].
studies a need was felt to assess the suitability, In India, the disease was first reported in 1987 
sensitivity and specificity of F gene based RT-PCR from the village Arasur of Tamil Nadu [7] and since 
which are currently in uses for detection of PPR virus then, it has become endemic in India [1,5,8]. Economic 
infection in India.losses due to PPR have been estimated to be 1800 

million Indian rupees annualy and presently this Materials and Methods
disease is considered as one of the major threats to 

Detection of PPR virus by RT-PCR: For RT-PCR, Total small ruminant population of the country [9]. A reverse 
RNA from whole blood samples was extracted by transcription polymerase chain reaction (RT-PCR) 

TMusing PureLink  Total RNA Blood Purification Kit technique using F-gene primers developed by Forsyth 
from Invitrogen life technologies, USA (Cat no 
K1560-01), strictly according to the manufacturer 
instruction. RNA with acceptable purity was then 
amplified by using GeNei One Step AMV RT-PCR Kit. 
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Abstract

Aim:  To assess the suitability, sensitivity and specificity of F gene based RT-PCR for detection of PPRV infection in India.

Materials and Methods: A total of 26 blood samples collected from 26 animals suspected for Peste des petits ruminant (PPR) 
were tested by RT- PCR using F1/F2 primers set and then compared with sandwich-ELISA for detection of PPR virus.

Results: Out of 26 samples tested RT-PCR reported 10 (38.46%) samples as positive as compared to Sandwich-ELISA which 
reported 11(42.30%) samples as positive for PPR virus. Further analysis of samples revealed that 3 (11.53%) samples which 
were negative by sandwich-ELISA reported positive with RT-PCR. Whereas 4 (15.38 %) samples shown negative by RT-PCR 
were positive with sandwich-ELISA. The relative sensitivity and specificity of F-gene based RT-PCR when compared with 
sandwich-ELISA was 63.60% and 80.00%, respectively. The overall agreement between the two tests was of 73.10% with 
kappa value 0.442, which suggesting a moderate agreement between the two tests. 

Conclusion: A low sensitivity and specificity along with moderate agreement shown by F- gene based RT-PCR when 
compared with sandwich ELISA suggests that some other highly sensitive and specific primers should be explored for 
detection of PPR by RT-PCR.  
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Mastermix was prepared as per manufacture less OD than the cut off were taken as negative. Further, 
instruction. PCR amplification was carried out by a sample positive in one well and negative in other 
using F gene-specific primers F1 and F2 [10] duplicate well was retested before recording the 
amplifying 372 bp product. Reaction master mix I results.

TMcontain; RNasin, GeNei  2X RT PCR reaction mix, 
Statistical analysis: The sensitivity and specificity of TMGeNei  RT-PCR enzyme mix and primers with final the RT-PCR, along with positive and negative 

concentration of 0.6 µM was prepared in separate 0.2 predictive values, Kappa statistics (κ) was analyzed by 
ml tube. Whereas master mix II containing template using online statistical program [15].
RNA was taken in separate 0.2 ml PCR tubes and 

Results and Discussionheated at 65°C for 5 minutes in water bath to denature 
the template RNA and then chilled on ice before adding In the present study, F-gene based RT-PCR was 
it to the Master Mix I. These PCR tubes were then compared parallel to sandwich-ELISA for evaluation 
placed in thermocycler and reverse transcription was of diagnostic sensitivity and specificity of F-gene 

odone at 50 C for 30 min followed by 35 PCR cycles. based RT-PCR for detection of PPR virus antigen. In 
The reaction conditions for F1/F2 primers were kept the present study it was observed that out of 26 samples 
similar to that described by Forsyth and Barett [10]. tested RT-PCR reported 10 (38.46%) samples as 

Ten microliters of the PCR products were positive as compared to Sandwich-ELISA which 
resolved on a 2% agarose gel stained with 0.5 µl / ml reported 11(42.30%) samples as positive for PPR virus. 
ethidium bromide and electrophoresed at 75V for 30 Further analysis of samples revealed that 4 (15.38%) 
min in 0.5X TBE buffer. The amplified product was samples shown negative by RT-PCR were shown 
visualized as a single compact band of expected size positive with sandwich-ELISA whereas 3 (11.53 %) 
under UV light and documented by gel documentation samples which were negative by sandwich-ELISA 
system (Alphaimager, Alphainnotech, Taiwan). reported positive with RT-PCR. Whereas both the tests 

were in agreement with each other showing 26.92% Detection of PPR virus by Sandwich ELISA: PPR 
samples as positive and 46.15% samples as negative sandwich-ELISA kit for PPR virus detection along 
respectively. The results are in agreement with with the user manual was obtained from Rinderpest 
Chauhan et al. [16] who reported that some of the Laboratory, Division of Virology, IVRI, Mukteswar. 
samples positive by sandwich ELISA were found The test was performed strictly as per the protocol 
negative by RT-PCR.  outlined in the user manual. The ELISA plates showing 

Sensitivity and specificity of RT-PCR was proper colour development in control wells were read 
63.60% and 80.00%, respectively when compared with at 492 nm in ELISA plate reader (Multiskan plus, 
sandwich-ELISA (assuming sandwich ELISA as gold LabSystem). 
standard). The overall fraction correct value or For calculation of cut off point, four antigen blank 
accuracy of F-gene based RT-PCR was 0.731, with an wells having extreme optical density (OD) values (two 
overall agreement between the two tests of 73.10%, wells each of lowest and highest OD values) were 
further supported by kappa value of 0.442 suggesting a excluded. The remaining four wells having 
moderate agreement between the two tests. The results intermediate OD values were considered and the cut off 
are in agreement with Kerur [13] who reported was taken as two times the mean OD of these 
sensitivity and specificity of RT-PCR was 60.60% and intermediate wells. Samples having more OD than the 
73.33%, respectively. Further lower sensitivity of RT-cut off were taken as positive, while samples having 
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Table -1 Comparative evaluation of F- gene based RT-PCR 
with Sandwich ELISA in detection of PPRV antigen in clinical 
samples

Sr. no. Parameters  Gold standard:- Sandwich ELISA
a = 7, b = 3,c = 4,d = 12

1 Sensitivity 63.60%
2 Specificity 80%
3 Positive predictive value 0.700
4 Negative predictive value 0.750
5 Overall fraction correct 0.731
6 Positive Likelihood Ratio 3.182
7 Negative Likelihood Ratio 0.455
8 Diagnostic Odds 7
9 Error Odds Ratio 0.437
11 Kappa value 0.442
12 Overall agreement 73.10%

a = Samples positive to both conventional and the gold standard 
tests, b = Samples positive to conventional but negative to the gold 
standard test, c =Samples negative to conventional but positive to 
the gold standard test, d = samples negative to both conventional 
and the gold

Figure-1. Agarose gel electrophoresis of 372 bp PCR product 
amplified by F1/F2 primers
M-100 bp Marker, 1 2 4 5 6 7 8 9- Positive samples, P- Positive 
control, 3 Negative sample  
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