Prevalence of Bovine, Porcine and Human Group A Rotavirus in Eastern India: A Brief Note
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Abstract

With the aim of determining the prevalence of group A rotavirus in animals and human of eastern state of India- West Bengal, a total of 211 samples were collected from diarrhoeic cow calves, piglets and children (upto the age of 6 months). Out of the 211 diarrhoeic faecal samples, 26 (12.32%) samples were positive for group A rotavirus by VP6 gene based RT-PCR assay. Out of 89 faecal samples of cattle calves, 82 samples of piglets and 40 samples of children, 10 (11.23%), 9 (10.97%) and 7 (17.5%) samples were found positive, respectively. The present preliminary study revealed the prevalence of group A rotavirus among bovine and porcine species of animals and human in West Bengal that might be considered as baseline information to understand rotavirus epizootiology and future prophylactic strategies against rotavirus in eastern India.
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Rotaviruses are recognized as the major viral etiological agents causing diarrhoea in neonates of all species including animals, human and birds. Rotavirus accounts for more than 6 million deaths in infants worldwide which are more in developing countries including India (Estes and Kapikian, 2007; Parasar et al., 2006). Rotavirus have accounted for 25% mortality in young animals and causes severe economic losses in livestock sector (Fagiolo et al., 2005). The rotavirus belongs to the genus Rotavirus under the family Reoviridae. Group A rotaviruses are major pathogens causing acute gastroenteritis in children and animals (Ciarlet et al., 2002).
Combined studies on the prevalence of rotavirus associated diarrhoea in bovine and porcine species of animals and human have not been documented in eastern India. This study was aimed to understand the burden and epidemiology of rotavirus infection in West Bengal, one of the eastern states of India. The results of this study may be considered as baseline information for future studies to determine genotypes of rotavirus in the community so that an appropriate vaccine can be developed in future.
A total of 211 samples were collected from cow calves, piglets and children (upto the age of 6 months) affected with acute or chronic diarrhoea from different district of West Bengal viz. Purulia, Burdwan, Nadia and Kolkata. The samples were transported to laboratory for processing using ice cold container (thermoflask). The samples were stored at -20°C for extraction of viral RNA. A 10% faecal suspension of the faecal material was prepared in phosphate buffer saline (PBS; pH 7.2). Centrifugation was carried out, after thorough vortexing, at 7500 rpm for 20 min to remove the coarse debris. Total RNA was extracted using RiboZol RNA extraction reagent as described by Gentsch et al. (2009). The dsRNA was subjected to reverse transcription as per the method described by Iturriza-Gomara et al. (2004). The synthesized cDNA was stored at -20°C till further use. For the detection and conﬁrmation of group A rotavirus, ampliﬁcation of partial length VP6 gene was carried out according to Iturriza-Gomara et al. (2004). The sequences and nucleotide position of oligonucleotide primers are shown in Table 1.
All the 211 samples including 89 cattle calves, 82 piglets and 40 children were screened by the VP6 gene based RT-PCR assay. The viral genomic dsRNA extracted by RiboZol RNA Extraction reagent was transcribed into cDNA by reverse transcription. PCR was carried out by using primers for the group specific VP6 gene which generated expected amplicon size 227 bp (Fig. 1). Out of the 211 diarrhoeic faecal samples, 26 (12.32%) samples were positive for group A rotavirus. Out of 89 faecal samples of cattle calves, 82 samples of piglets and 40 samples of children, 10 (11.23%), 9 (10.97%) and 7 (17.5%) samples were found positive, respectively. 


The RT-PCR offers many advantages besides high sensitivity and specificity in detection of rotavirus in faecal samples (Fedorova et al., 2005; Kang et al., 2004). It helps in the detection of viral nucleic acid during initial stages of infection without waiting for higher virus titre and development of immune response in the affected host species. Detection of rotavirus infection in reservoir animals and symptom less carriers is another advantage of RT-PCR. The PCR techniques are used throughout the world for the Group A rotavirus typing in strains obtained directly from fecal extracts and/or cell culture (Basera et al., 2010). In India, Gulati et al. (1996) was the first to determine the genetic diversity of bovine group A rotavirus by using RT-PCR. In a study by Basera and co-workers (2010), group A rotavirus was found in 7.81% (10/128) samples from bovine calves by VP6 gene based RT-PCR assay. Chinsangaram et al. (1995) detected group A rotavirus from 94% (44/47) calves, directly by RT-PCR in faecal samples. In the present study, we detected high incidence of human (17.5%), followed by bovine (11.23%) and porcine (10.97%) group A rotavirus. The findings are in contrast with the report from Western India that revealed 20.25% of human rotaviruses followed by 12.5% of bovine and 7.84% of avian rotaviruses (Niture et al., 2011). Earlier, 9.73% incidence of bovine group A rotavirus was reported from Mumbai region (Western part of India) (Mondal et al., 2012). The differences in the prevalence of rotavirus was probably due to some factors like hygienic measures, proper access to maternal colostrum, nutrition, season and climatic factors such as rainfall, temperature, relative humidity etc. 

The present study revealed the prevalence of group A rotavirus among bovine and porcine species of animals and human in eastern Indian state, West Bengal. Further molecular studies are needed to substantiate the possible zoonotic transmission of the group A rotavirus in this region.
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Table 1. Primers used for partial length amplification of VP6 gene of Group A rotavirus

	Gene               Primers                          Sequence (5´-3´)                        Amplicon size (bp)

	VP6                GARV-D-VP6F     TTTGATCACTAAYTATTCACC             227 bp  
                       GARV-D-VP6 R    GGTCACATCCTCTCACTA
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Fig. 1: Screening of VP6 gene of rota virus in faecal samples by RT-PCR. 

Lane- M: GeneRulerTM 100 bp DNA ladder (MBI, Fermentas)

        - 1, 2 & 3: Bovine rotavirus sample

        - 4 & 5: Porcine rotavirus sample

        - 6 & 7: Human rotavirus sample

        -  Lane 8: Negative control.
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