Studies on cultivation of a field isolate of Fowl Pox Virus and its detection in infected tissue samples by PCR 
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ABSTRACT
A field isolate of fowl pox (FPV) was successfully grown on CAM of developing chicken embryo and BGM-70 cells. The virus produced characteristic pock lesions on the CAM with extensive congestion and foci of hemorrhages covering entire inoculated site. The cytopathic effects in infected BGM-70 cell monolayers consisted of rounding and clumping of cells, vacuolation, macro and micro plaques and intracytoplasmic inclusion bodies. The cytopathic effects were seen in both unstained as well as MGG stained monolayers of BGM-70 cells.  The FPV specific antigen was subsequently detected in the CAM and BGM-70 cell supernatants using AGPT,  CIE and FAT.  Presence of FPV p4b gene specific sequence was detected by PCR in CAM and BGM 70 cell supernatants.
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INTRODUCTION
Fowl pox virus (FPV) belongs to Genus Avipoxviruse (APV) under Chordopoxvirinae subfamily of the Poxviridae family (Fauquet et al., 2005).  It is among the largest and most complex viruses known. The virus infects and causes disease in poultry, pet and wild birds of many species which results in economic losses to the poultry industry. Infections have also been reported in a number of endangered species or species in captive breeding recovery programs (Bohls et al., 2006, Tripathy et al., 2000).  APVs are transmitted via biting insects and aerosols and are usually named on the basis of the bird species from which the virus was first isolated and characterized (Tripathy et al., 2000). The disease characterized by proliferative lesions of the skin and diphtheric membranes of the respiratory tract, mouth and esophagus, has been described in avian species (Tripathy et al., 2000; Bollinger 1873). The novel technique of PCR has brought much advancement in modern disease diagnosis. FPV DNA was always detected using PCR in skin samples with Fowl pox lesions (Luschow et al., 2004).    In present study, a field isolate of FPV was cultivated in Embryonated chicken eggs and BGM-70 cells and the virus was detected using PCR.                                                 




MATERIALS AND METHODS
Fowlpox virus:

A local field isolate of FPV maintained as scabs in the Department was used. The scabs were washed and triturated using sterile sand and chilled sterile PBS to make a 20 per cent (w/v) suspension and subjected to three cycles of freezing and thawing. The suspension was then centrifuged at 10,000 rpm for 10 minutes and the supernatant was collected. Antibiotics, penicillin (@100 IU/ml) and streptomycin (@100 mg/ml) were added and the resultant suspension was stored at – 200C until used.   The virus suspensions were tested for FPV antigen by Agar gel immune diffusion (AGID) test and positive samples were further diluted to give a 10% (V/V) suspension, filtered through 0.45 µm membrane filter and processed for isolation of the virus.

Hyper immune serum:
The FPV hyper immune serum raised in cockerels using egg adapted live virus vaccine (Vankies) by Vibha, (2009) was used.

Embryonated chicken eggs:
The fertile white leghorn chicken eggs were procured from the poultry unit of college of Veterinary science and A.H. The eggs were cleaned with 70% alcohol and incubated at 370C in the egg incubator under strict hygienic conditions and candled daily after 5th day until used for virus inoculation.   

Inoculation of embryonated chicken eggs:
The samples (0.1 ml) were inoculated onto chorioallantoic membrane of 9-11 days old embryonated eggs using standard method and CAM was collected on 5th Day Post inoculation (PI).  For the first passage the inoculum contained 10% (w/v) suspension of infected skin scab while for subsequent passages, a 10% suspension of infected CAM was used.  

Cell line: 

BGM-70 (Baby gravid monkey kidney) cell line maintained in Department by regular sub culturing was used.  The confluent monolayers in culture bottles and Leighton tubes were inoculated with virus, incubated at 370C and examined at every 12 hours interval for cytopathic effects (CPE).  On 5th day PI, the cells were frozen and thawed thrice, suspension was centrifuged at 4000 rpm for 30 minutes and the supernatant was collected, treated with Penicillin @100 IU/ml and Streptomycin@ 100 mg/ml, filtered through 0.45µm membrane filter and used for subsequent passage.

The Infected Leighton tubes were removed at an interval of 12 hrs up to day 5 PI and the monolayers on cover slips were stained with May Grunwald – Giemsa staining  as described by Merchant et al. (1960).  Indirect fluorescent antibody technique as described by Mishra and Mallick (1997) was used with minor modifications to detect the presence of virus specific antigen in infected BGM-70 cells using FITC labeled anti-chicken IgY conjugate (Banglore, Geni).

Detection of FPV using polymerase chain reaction:


The viral DNA was extracted from FPV infected CAM and BGM-70 supernatants using phenol- Chloroform extraction method as described by Eo et al., (2011). PCR was performed to amplify the p4b core protein gene of avian pox virus using the published primers (forward (CP1) 5,-CAGCAGGTGCTAAACAACAA-3, and reverse (CP2) 5,-CGGTAGCTTAACGCCGAATA-3,) specific to the p4b core protein gene (Weil et al., 2004). The cycling conditions used  were,  initial denaturation at 940C 5 minutes followed by 35cycles of denaturation at 940C 20 second,  annealing at 530C for 30 seconds, extension at 720C for 40 second and  Final Extension at 720C for 5 minutes. The amplified PCR products were electrophorsed in 1.5% agaerose gel in 0.5X TBE and visualized under Gel documentation system (UV Tech.). 

Results and discussion
The local field isolate of fowl pox virus isolated from a natural outbreak was successfully cultivated on chorioallantoic membrane (CAM) of developing chicken embryos. Initially no clear cut evidence of virus growth was evident up to 2nd passage except slight congestion and moderate thickening of the CAM at the site of inoculation. At the 3rd passage the inoculated area was hemorrhagic and a coalesced mass of whitish grey material covering the entire inoculation site was noticeable. At 4th passage distinct whitish grey pock lesions with 0.5 to 2 mm in diameter were observed.  The pocks were isolated, diffused, firm and necrotic and were mostly present alongside the blood vessels (Fig-1). Few whitish grey elevated patches were also observed at the secondary sites. At 5th passage onwards the pock lesion became more discrete with extensive congestion and foci of hemorrhages covering entire inoculated area. The secondary pock lesions were comparatively small and few in number. On subsequent passages the secondary pock lesions progressively regressed and no secondary lesions were observed at secondary sites at 8th passage.  Infectivity titers were recorded to be 2.43, 3.30, 3.50 and 4.10 EID 50/0.1 ml at 3rd, 5th, 8th and 10th passage respectively (Table-1). The FPV are reported to multiply on CAM of developing chicken embryo resulting in the formation of compact proliferative pock lesions that are sometime focal or diffuse (Cox, 1980, Weil et al., 2004).  CAM is commonly used for initial isolation of FPV (Tripathy and Reed, 1997).  The FPV was reported to produce characteristic pock lesions on the CAM. Dhenesar et al., (1980) reported a field isolates to produce pock lesions that were distinct and fully developed within 5-6 days of incubation after inoculation of embryos by CAM method. Similarly Weil et al. (2004) and Tripathy et al., (2000), also used CAM to grow the Avipox virus isolated from wild birds and it produced characteristic pock lesions on CAM and marked thickening of the membrane.
  To develop an alternate method of cultivation of FPV, the field isolate was grown in BGM-70 cells. The field isolate did not show apparent changes up to 3rd passage in unstained monolayers however, there was little evidence of CPE in the form of rounding of cells at isolated places in MGG stained cells . At 4th passage the cellular clumping and marked increased in granularity of the cells was evident. The CPE became more pronounced and involved almost entire cell monolayer. The changes included cellular granularity, cellular clumping and increased refractivity of the cells and formation of micro and macro plaques. Similar changes were also reported earlier using cell lines of mammalian origins (Vibha, 2009, Madanpal 2007, Jai Kumar et al., 1997). Vibha, (2009) reported the appearance of cytopathic effects only after 3 blind passages in BGM-70 cells. Similarly Rao and Adlakha, (1970) could observed the CPE from 6th passage onwards.  However Jai Kumar et al., (1997) found no CPE in BHK-21 as well as Vero cells infected with FPV except rounding of the cells during 10 initial passages. In present study, the changes in MGG stained Monolayers included rounding and clumping of cells, cellular vacoulation, formation of micro and macro plaques and presence of intracytoplasmic inclusion bodies in the infected cells (Fig-2).   Sometimes single cell contained many inclusion bodies.   Similar changes were also reported by Vibha, (2009) using BGM-70 cells. The infectivity titers recorded were 103.0 TCID50/ 0.1 ml and 103.6 TCID50/ 0.1 ml at 3rd and 5th passage respectively (Table-1 ). The infectivity titers recorded in present study are comparable to those recorded by Vibha, (2009) who found it to be 104.3 TCID50/ 0.1 ml at 7th passage and 104.7 TCID50/ 0.1 ml at 10th passage respectively in BGM-70 cell line.
The specificity of cytopathic effect was demonstrated by detecting viral antigen in the infected cell monolayers using indirect FAT. The FPV infected BGM-70 cell monolayers were stained on 6th day of 3rd passage and 5th passage and observed for virus specific antigen.  The yellow green fluorescence was detected in perinuclear area of infected cells (Fig-3). The number of cells showing fluorescence increased with time and passage of infection. The intracytoplasmic inclusions showed intense fluorescence.   No nuclear fluorescence could be detected at any stage. The cytoplasmic fluorescence was considered as the characteristic of FPV presence and its replication in the cytoplasm at perinuclear areas in the infected cells.

On PCR analysis using P4b gene specific primer set, the P4b gene could be amplified in both CAM as well as BGM-70 cell infected with the local isolate of the FPV with an amplification size of 576 bps.
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	Fig-1 :    FPV infected CAM showing discrete pock lesions at primary and secondary sites
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	Fig-2: FPV infected BGM- 70 Cells showing intracytoplasmic inclusions, vacuolation and plaques .(MGG staining)
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	Fig-3: BGM- 70 cells infected with FPV, showing intra cytoplasmic fluorescence
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The field isolate was successfully grown in BGM-70 cell monolayers as evidenced by appearance of characteristic cytopathic effects and production of intra cytoplasmic inclusion bodies (Table-4, Fig-4).   The growth was evident after 4th passage in the form of cellular clumping and increased granularity of the cells. At 4th passage, the CPE further intensified and involved almost entire cell monolayer. CPE included cellular granularity, cellular clumping, increased refractivity of the cells and formation of micro and macro plaques. In MGG stained preparations, the changes were appreciable at 4th passage in the form of rounding and clumping of cells, cellular vacoulation, and presence of intra cytoplasmic inclusions and formation of micro and macro plaques. Overall 5 passages were given in BGM-70 cells.   Infectivity titer was recorded to be 103.0 TCID50/0.1 ml at 3rd passage and 103.6 TCID50/0.1 ml at 5th passage respectively.

Table-1:  ELISA and Infectivity titers of FPV in CAM and BGM-70 cell line

	
	CAM of ECE 
	BGM-70 Cells

	Passage No.
	 ELISA Titers   

(log10/50µl)
	Infectivity titers    

(EID50/0.1 ml)
	ELISA Titers (log10/50µl)
	Infectivity titers    

 (TCID50/0.1 ml)

	P3
	3.94
	102.43
	3.81
	103.0

	P5
	6.82
	103.30
	7.76
	103.6

	P8
	8.33
	103.50
	ND
	ND

	P10
	10.67
	104.10
	ND
	ND


ND - Not done.

