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SUMMARY
Rotaviruses were detected in 5 (4.31%) out of 116 faecal samples collected from buffalo and cow calves suffering with diarrhoea by RNA-PAGE and RT.-P.C.R. targeting VP9 gene of the virus; higher prevalence (4.76%) was recorded in buffalo than cow calves (3.77%). On the basis of migration pattern of ds RNA segments (4:2:3:2), these isolates were confirmed to be Group A rotaviruses and of short electropherotype. In buffalo samples, segment 7, 8 and 9 co-migrated, whereas in bovine samples segment 7 and 8 co-migrated and 9th segment migrated closely. Mixed infection with E. coli and rotavirus was also recorded. 

Neonatal diarrhoea is one of the main causes of calf morbidity and mortality causing major economic loss in the dairy and beef herds gastroenteritis in calves is multifactorial, involving both infectious and noninfectious causes. The known etiological agents include bacteria, viruses and protozoa Amongst all infectious causes, rotaviruses are the principal etiological agents throughout the world (Reinhardt et al., 1986). The present study records the prevalence of Group A rotaviruses in buffalo and cow calves suffering with diarrhoea in Malwa region of Madhya Pradesh, India.
MATERIALS AND METHODS

A total of 116 diarrhoeic faecal samples were aseptically collected from 63 buffalo and 53 cow calves reared in organized and unorganized farms of Malwa and Nimar regions of Madhya Pradesh, which comprise of eight revenue districts. The samples were collected in sterile test tubes containing PBS (pH7.2) and immediately transported on ice to laboratory.
The faecal samples were resuspended in 0.1M PBS, pH 7.2, to make 5% suspension, followed by centrifugation at 10,000 r.p.m. for 30 min to remove coarse debris. A volume of 2 ml supernatant was used to extract viral nucleic acid and rest was archived. Viral RNA extraction was done using phenol: chloroform method (Herring et al., 1988) and by guanidine isothiocyanate (GIT) lyses method (Chomozynski and Sacchi, 1987).

RNA-polyacrylamide gel electrophoresis (RNA-PAGE): Primary screening for presence of rotavirus genome in samples was carried out by RNA-PAGE using discontinuous buffer system without SDS. Briefly, viral RNA extracted from faecal samples by SDS:PCI was suspended in 2x RNA sample buffer and electrophoresed at 70-100 volts in 10-12% resolving gel and 5% stacking gel; tris-glycine buffer 1× was used in elctrophoresis. Silver staining of gel was done as described by Svensson et al (1986).

RT-PCR: The viral RNA from the RNA-PAGE faecal samples positive for rotavirus ladder were subjected to amplification of rotavirus gene VP9 by RT-PCR using primers described by Gouvea et al., 1994 for confirmation. Briefly, viral RNA extracted by GIT lyses method was subjected to RT-PCR using Bio-RT one step RT-PCR kit (Taurus Scientific, USA).The primers used and cycling conditions are shown in Table1 and 2, respectively  Amplification was carried out in thermocycler (GeneAmp(, PCR system 9700, ABI, USA). The PCR products were resolved by agarose gel electrophoresis using 1% agrose gel containing 0.5µg/ml ethidium bromide in 1× tris-acetate-EDTA (TAE) buffer in submarine electrophoresis apparatus (Biemetra, USA) at 12 V/cm. The gel was visualized under UV transilluminator (Alpha DigiDoc(). The known positive rotavirus sample was obtained from the Department of Microbiology, College of Veterinary Science and A.H. Jabalpur. (M.P).

Table – 1 Primers used for RT-PCR for gene 9 of rotavirus

	Gene
	Primers
	Sequences (5`-3`)
	Location
	Expected Amplicon

	VP9
	BRV G9 (F)
	GATATAACAGCTGATCCAACAAC
	1044 - 1062
	208bp

	
	BRV G9 (R)
	GGTCACATCATACAATTCT
	
	


Table – 2. Cycling conditions used for RT-PCR.

	Step                                                     Temperature               Time

	Reverse transcription                           48oC

           60 min

Initial denaturation                              940C                             5min

3-step cycling for 30 cycles each

Denaturation                                       94oC

             1 min

Annealing
                                    42oC

             1 min

Extension
                                    72oC

             1 min

Final Extension                                   72oC

           10 min


Isolation of E. coli: The faecal samples were also processed for isolation of E. coli, following the method of Edwards and Ewing (1972). The isolated strains were identified as E. coli on the basis of biochemical and morphological characteristic as described by Barrow and Feltham (1993), and confirmed serologically by National Escherichia Tying Centre, CRI, Kasuli (H.P.).
RESULTS AND DISCUSSION

Out of 116 diarrhoeic fecal samples collected from cow and buffalo calves, rotavirus was detected in only 5 samples by RNA-PAGE (Fig.1,2) and confirmed by RT-PCR (Fig.3) yielding a prevalence rate of 4.31%.in Malwa region of Madhya Pradesh, India. Concurrent to our findings, Perez et al. (1998) also reported 7.0% prevalence rate of rotavirus in diarrhoeic calves. On contrary, Kaminjolo and Adesiyun (1994) and Wani et al. (2007) recorded a higher prevalence rate of 27.7 and 18.71 percent, respectively. 

Amongst different species of animals, a higher prevalence (4.76%) was recorded in buffalo than cow calves (3.77%), which is in corroboration with the reports from other regions of Madhya Pradesh (Sharma, 2004; Kusmakar, 2006). However, in northern India a higher prevalence was recorded in cow than buffalo calves (Jindal et. al., 2000)

Sex-wise, prevalence was higher in female (5.0%) than male (2.77%) calves, as also observed by Sharma (2004). Susceptibility was also evaluated for the different age groups of calves. The result showed that rotavirus was not detected in calves above two months of age.  Minakshi et al. (2005) also reported that the susceptibility of bovine calves to rotavirus decreases with age, probably due to loss of receptors on enterocytes. 

In present study, RNA-PAGE was used as primary screening test to detect presence of rotavirus in faecal samples. RNA-PAGE is a very sensitive and specific test for rotavirus diagnosis and can detect about 108-1011 viral particles excreted per gram of faeces. The advantage lies in the fact that this technique can distinguish virus subgroup and variants and also detects non-cross reactive rotaviruses, which are missed in serological assays (Pereira et al., 1983).

In this research pursuit electrophoretic migration pattern, characteristic of dsRNA genome of only group A rotavirus (4:2:3:2), was detected in all positive (5/116) faecal samples (Fig. 1, 2) collected from diarrhoeic cow and buffalo calves. Group A rotaviruses are the important cause of gastroenteritis in cow and buffalo calves in India and abroad (Janke et al., 1990; Kaminjolo and Adesiyun, 1994; Sunil-Chandra and Mahalingam, 1996; Jindal et al., 2000; Alfieri et al., 2004;; Wani et al., 2007), whereas Barman et. al. (2004) reported emergence of a new genotype of bovine group B rotaviruses in India. 

Variations in rotavirus genome, as depicted by different RNA migration patterns, can be studied through electropherotyping. Two distinct RNA segment migration patterns -  “long”, defined by faster migration of 10th and 11th segments, and “short”, defined by slower migration of 10th and 11th segments of rotavirus RNA genome, have been identified (Espejo et al., 1977). In present study all rotavirus positive samples, from both cow (C36, C37) and buffalo (B58, B72, B76) calves, showed short electropherotype. The migration pattern of RNA segments in these samples was similar with minor variations. In all samples, segment 2 and 3 co-migrated or migrated very close. In buffalo samples, segment 7, 8 and 9 co-migrated, whereas in bovine samples segment 7 and 8 co-migrated and 9th segment migrated closely. Gulati et al. (1999), Jindal et al. (2000) and Wani et al. (2007) also reported variation in electropherotypes of bovine rotavirus. Electropherotyping can be used as a detection method for rotavirus infection and as a tool for studying its molecular epidemiology. Difference in migration profile of segment 7, 8 and 9 may be important as these segments encodes for the neutralizing antigens of rotaviruses (Estes and Cohen, 1989). 

The faecal samples found positive for presence of rotavirus by RNA-PAGE were further confirmed by RT-PCR in which VP9 gene was amplified using primers described by Gouvea et al., 1994. An expected amplicon of 208bp was obtained in these samples confirming presence of rotavirus. RT-PCR is more sensitive than RNA-PAGE for detection of rotaviruses (Buesa et al., 1996; Wani et al., 2007; Gulati et al., 2008). 

Mixed infection with E. coli and rotavirus was observed in three samples. Concurrent infection with rotavirus and other enteropathogens is not uncommon (Perez et al., 1998; Cabalar et. al, 2001). A combination of rotavirus and E. coli has been reported to cause a more severe infection than either of the agents alone.
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