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Abstract

Presence of Mycobacterium avium subspecies paratuberculosis (MAP) was studied in the paneer (fresh cheese) samples made from goat milk of herds endemic for Johne’s disease at the Goat Product Technology laboratory of Central Institute for Research on Goats, Makhdoom. Of 24 paneer samples processed for the presence of MAP, 4 (16.6%) were positive [3 (12.5%) and 1 (4.2%) positive in fat and sediment, respectively]. In IS900 PCR none of the 24 paneer sample was positive. Low bacterial count in microscopy (+1 to +2) and use of one set of primers may be attributed to low sensitivity in PCR. This is first report on the presence of MAP in the paneer (a milk product regularly made in India households) from milk of goatherds endemic for Johne’s disease. Since MAP has potential of transmission to human beings, is therefore pose serious public health hazard.
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1. Introduction  
Goat rearing is an economical preposition for the landless rural poor and small marginal farmers in India. Estimated goat’s milk and meat production in India is 41 and 4 million which is 26.45 and 8.16% of world’s milk and meat production (FAOSTAT, 2012). Mycobacterium avium subspecies paratuberculosis (MAP), is the cause of incurable Johne’s disease (JD) in domestic and wild ruminants including primates (Singh et al., 2010). High prevalence of MAP has been reported in domestic livestock population (Kumar et al., 2007, Yadav et al., 2008, Singh et al., 2013). Recently MAP has also been associated with Inflammatory Bowel Disease (IBD) or Crohn’s disease (CD) in human beings (Chamberlin and. Naser, 2006, Greenistein, 2003; Singh et al., 2008, Juste et al., 2008). Clinically and sub-clinically infected animals excrete viable MAP bacilli in their milk (Ayele et al., 2009). High prevalence of live MAP bacilli has been reported in raw milk, pasteurized milk and milk products in many countries and has potential zoonotic concern and serious public health hazard (Grant et al., 2002, Slana et al., 2008; Shankar et al., 2010; Hruska et al., 2011).
Earlier studies reported moderately high lacto-prevalence of MAP in the raw milk of goatherds located at Central Institute for Research on Goats  (CIRG), Makhdoom (Kumar et al., 2008; Raghuvanshi et al., 2010), however, information on the presence of MAP in the paneer (fresh cheese), a goat milk product is not available in the country. This pilot study is first attempt to investigate presence of MAP in the samples of paneer made from the goat milk of herds endemic for Johne’s disease (JD) using microscopy and IS900 PCR. 
2. Materials and Methods

2.1 Collection of samples                          
 
Paneer is popular dairy product in Indian households and usually made from milk of cow and buffaloes. There is no standard method of making paneer in households. Goat milk collected daily from five different goat farm units is converted into paneer (Sharma et al., 1998) and is sold for human use. At the Goat Product Technology (GPT) laboratory of CIRG, Makhdoom, for making paneer, milk is heated to 800C, curdled by citric acid, filtered, compressed, packaged and sold. Twenty four samples of goat milk paneer were collected randomly from the GPT laboratory and processed for the isolation of MAP.
2.2 Microscopic examination 
Approximately, 2.0 grams of paneer sample was finely grounded in sterilized pestle and mortar with sterilized distilled water (10-12 ml) and centrifuged at 3500 rpm for 45 min at room temperature (RT). After centrifugation, three layers (fat, whey and sediment) were formed. Fat and sediment layes were subjected for microscopic examination. Far and sediment layers were decontaminated in 1.0% hesadecyl pyridinium chloride (HPC) for 24-36 hrs. After decontamination upper fluid layer for removed and from approximately 1 ml of sediment two smears were prepared from each of the sample (fat and sediment layers), stained by Ziehl Neelsen (ZN) staining and were examined under oil immersion (100X) for presence of acid-fast bacilli (AFB) indistinguishable to MAP (figure1).
2.3 DNA isolation and IS900 PCR

After making smears the remaining fat and sediment were centrifuged and pelleted. Pellets were washed twice with PBS and subjected for isolation of DNA as per Van embden et al. (1993) with some modifications. DNA was amplified by PCR using IS900 primers as per Vary et al. (1990). Briefly, PCR was set in volume of 50 µl, using 1 µl of each primer (10 pmol) as per Vary et al. (1990), The 22 μl of 2X red dye master mix (Genei, Bangalore) and 1.0-5.0 ng template DNA. Thermal cycling conditions were: initial denaturation at 940C for 4 min, followed by 35 cycles of denaturation at 940C for 10 sec, annealing at 610C for 30 sec, extension at 720C for 10 sec, and final extension at 720C for 10 min. Amplicon sizes of 229 bp were considered positive, after separation on 1.8% agarose gel stained with ethidium bromide. Positive (MAP DNA) and negative (sterilized miliQ water) controls were also run to check contamination.
3. Results and Discussion
In the present study, fat and sediment layers of twenty four (24) goat milk paneer samples were screened independently using microscopy and IS900 PCR. In the paneer (fat and sediment layers) samples using microscopy and PCR, lacto-presence of MAP was 20.8% and nil, respectively. Presence of MAP was higher in fat [3 (12.5%)] as compared to sediment [1 (4.2 %)] layer. Using culture Kumar et al. (2008) reported 43.3 and 45.2% of fat and sediment layers positive for presence of MAP, respectively in milk samples from naturally infected goats with JD. In cows, Sharma et al, (2008) reported higher recovery of MAP in sediment layer as compared to fat layer. Higher presence of MAP in the fat layer of goat milk paneer may be due to the smaller size (2 micrometer) of fat globules; which may remains suspended in liquid phase of goat milk as compared to milk of cows (fat globulin size, 2.5 -3.5 micrometer) (Chandan et al., 1992). Present findings indicated that processing of both fat and sediment layers was necessary for better recovery of MAP from goat milk paneer and assessment of diagnostic tests (microscopy and PCR). Earlier studies also reported moderately higher lacto-prevalence of MAP bacilli in raw milk samples of goats (Kumar et al., 2008) and 33.8% goats were found positive for lacto-presence of MAP infection in goat herds endemic for Johne’s disease (Raghuvanshi et al., 2010). 
IS900 PCR was carried out in 24 goat paneer samples and all were negative for the presence of MAP. Low sensitivity PCR in detecting MAP DNA directly from milk product (paneer) may be attributed to low bacillary count of MAP (+1 in microscopy),  employing only one set of IS900 PCR primers and and presence of PCR inhibitors in the samples (Hermon-Taylor et al., 2000; Odumeru et al., 2001).
India possesses huge population of domestic ruminants, goats (154 million) and sheep (73 million) and is leading milk producer (117 million tonnes) in the world (FAOSTAT, 2012). Presence of MAP in the goat milk and milk products suggested potential risk of MAP infection to neonatal kids soon after birth leading endemicity of JD in herds. Consumption of raw milk and milk products (raw paneer) was not safe and may be source of infection in human beings. Moreover, paneer is locally made in every house hold, where temperature conditions followed may not be optimum for in-activation of bacilli. Health risk for consumers not only result from viable MAP but also from inactive or dead cells and even from their structural components (Malli, 2010), which may lead to development of allergies. Therefore introducing MAP free milk and milk products would atleast have minimum risk for consumers. Consumption of paneer made from improperly heated goat milk may increase the risk of transmission of MAP to human beings through food chain.  
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Table 1: Presence of MAP in goat milk paneer of herds endemic for Johne’s disease

	Samples (n)
	Microscopic examination n (%)
	PCR (IS 900) n (%)

	
	Fat
	Sediment
	Fat+sediment
	Fat
	Sediment
	Fat+sediment

	24
	3 (12.5%)
	1 (4.2%)
	4 (16.6%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
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Figure 1: Acid fast MAP bacilli as seen in microscopy of goat milk paneer

