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Abstract
The study was conducted at Wambizi abattoir by reviewing the meat inspection records retrospectively for the last five years 2010-2005. Wambizi pig abattoir2 receives pigs from all parts of Uganda some of which are endemic for porcine cysticercosis. The number of positive pigs diagnosed with certain conditions  in each year were determined. The hygiene and incspection practices were noted. For a four month period, blood was harvested from the every fourth pig lined for slaughter. Serum was harvested from the clotted blood and cysticercosis antigen prevalence was detected in the serum by Ag-ELISA at using the HP10 Ag- ELISA system. It was found that less than ten cysticercotic pigs per year were detected. During the four month period of blood sampling no pig was diagnosed to be positive of cysticercosis on physical inspection. However, antigen sero-prevalence detected a prevalence of 42%. This implied that Wambizi pig abattoir was letting infected cysticercotic pork into the human food. It was therefore recommended that stringent supervision of the meat inspection to minimize the risk of tramsmission of cysticercosis to pork consumers. porcine  Also sensitive method of diagnosis using the lamina flow ELISA be introduced for detecting  cysticercosis infected pigs
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Introduction
An animal abattoir has many functions but the major of them is the detection and deterrence of infected /hazardous meat from entering the human food chain. The abattoir also has the function of deterring the entry of hazardous meat or by products into the animal feeds chain and contamination of the environment. The abattoir is a mirror for reflection of mainly diseases that are not causing devastating deaths in the animal population. It therefore collects data which can be used in the disease control programs of the country. Continuing education training of prospective meat inspectors, veterinarians, and health inspectors is also carried out at the abattoir. All the functions of an abattoir are achieved by carrying out a diagnostic service that is efficient and able to detect diseases. 
Pork consumption has increased tremendously in Uganda. In the urban and peri-urban areas of Kampala capital city, the consumption of pork is carried out during classical evening outings for the affluent class of people and it is almost synonymous with leisure (1).  The ready urban market for the pork has attracted pig trade to come from all areas of the country to satisfy the big urban market which makes the only pig abattoir at Wambizi a converging point for the pork trade in the city (records at Wambizi abattoir). 
Tania solium is a zoonotic disease of pigs which is of great public health importance to humans. Tania solium adult worm is found in the gastrointestinal trac of human beings where it produces eggs which are passed out with the human feaces (2). The roaming pig eats the infective feaces and the eggs hatch into larvae that are found in the muscles of the pig causing porcine cysticercosis (3). When the human beings eats raw or poorly cooked pork from such pig, the viable larvae will infect the human being and turn into adult worms (human taeniosis). At times the food for the human being can be contaminated with the Taenia solium eggs. The eggs hatch and the larvae develop in the human body (human cysticercosis) as it would in the pig. If the human brain is infected then neurocysticercosis develops which is the main cause of adulthood acquired epilepsy (4).  
At wambizi pig abattoir the visual/palpation method of meat inspection is carried out as the only diagnostic technique to detect disease. In the porcine meat inspection, Taenia solium cysticercosis is one of the most important zoonotic helminth that the meat inspector has to search for. The meat inspector has to make sure that cysticercostic pork is detected and removed from the human food chain. The Kampala city pig abattoir at Wambizi is where pork is inspected and presumed to be safe for human consumption. 
Most of the pigs that are slaughtered at Wambizi come from different rural areas where free range system of keeping pigs is common. Free range system makes pigs to be considered low-input livestock which, as accomplished scavengers, can grow to market size on minimal feed inputs from the farmers (5). The Lake Kyoga region and the Masaka areas are the common suppliers of pigs to the Wambizi abattoir (records at Wambizi abattoir). Porcine cysticercosis is a reality in the areas of origin of these pigs (6, 5, 7,8). It is therefore very possible that some of the pigs that are slaughtered in the wambizi are cysticercotic. Stringent diagnostic service to detect the diseased carcasses is needed. The diagnostic services in the meat abattoirs in Uganda, wambizi inclusive, carry out meat inspection only by applying the vision and palpation method for the detection and deterrence of diseased carcases from human food chain. The daily practice is that the inspector makes incisions through few muscles/organs that are commonly known to harbor the suspicious lesions like the abscesses and cysts of Taenia solium (Uganda Meat Inspection Code, 1973). The core of this study was to evaluate the efficiency of the diagnostic service of meat inspection at Wambizi to detect and deter entry of cysticercotic pork into the human food chain. 
Materials and methods
The study involved carrying out retrospective evaluation of the postmortem meat inspection records for cysticercosis for the period 2005-2010 and prospective meat inspection for a period of four months and taking blood samples from pigs destined for slaughter in the four months. All the records of the meat inspection for the years 2005-2010 were evaluated and the data entered in a table. 
The sample size for collection of blood samples was determined using the formula for sample size determination below

                 n = 4ˆpˆq (9)
               e²

Where: n = sample size 

ˆp = assumed prevalence proportion 

ˆq = 1-ˆp =the assumed non infected proportion

e = allowable error.
The level of confidence is 95%

The allowable error is 5% = 0.05

The assumed prevalence (p) = 9.4% = 0.094 (6)

The assumed non infected proportion (q) =1- 0.094 =0.0094

The minimum number of pigs was 136 pigs.

The blood samples were collected between January and April 2011 on every first Friday of the month for 4 months.  Every third pig that came in for slaughter was sampled.  This was repeated until 34 pigs have been selected for a particular day of sample collection. Overall 136 pigs were blood sampled.

 By the use a fine 20-gauge needle 5mls of blood were collected from each pig. The blood was put in a plain vacutainer tube. The blood was taken to the Department of Veterinary Pathology, Faculty of Veterinary Medicine, Makerere University, Kampala, Uganda and kept at room temperature for 12 hours for proper clotting. The clotted blood was then centrifuged at a speed of 2500 revolutions per minute for 10 minutes to separate serum from the clot. The serum was aliquoted into cryo-vials and kept at -20oC until used.

The serum samples were analysed at the International Livestock reaserch Institute (ILRI), Nairobi, Kenya. HP10 antigens were detected in the serum Ag-Elisa as per the the protocol described by Harrison et al, 1989 (10). The  procedure for the analsis is summarized as follows:100ul was aspirated from a 10ug/ml solution of 50% saturated (NH4)2SO4 precipitate McAb HP10 diluted in carbonate-bicarbonate buffer 9.6 pH was put in each well of a flat bottomed immunlon elisa plate and the plate was incubated over night at 4oC. The wells were washed for 2 times using a washing solution made of 0.9% NaCl with 0.05%v/v tween 20. 200ul of phosphate buffered saline (PBS) in 1% bovine serum in 0.05% Tween 20 were put in each well and incubated for 1 hour at room temperature to block any non reactive sites in the wells. The plates were washed three times with the washing solution. 100ul of undiluted serum were added were put in each well. Each sample was run in duplicate. The plate was incubated for 1 hour at 37oC. The wells were emptied and washed for three times. 100ul of homologous biotinylated McAbHp10 were put in each well, covered and incubated at 37oC for 1 hour. The plate was washed three times. 100ul of streptavidin peroxidase conjugate at 0.1ug/ml in PBS/Tween was put in each well and covered incubated at 37oC for 1 hour. The plate was washed for three times. 100ulm of tetramethylbenzidine (substrate) were put in each well and incubated for 15 minutes at room temperature. 100ul of stop solution (0.2M H2SO4) was added to stop the reaction. Absorbance values were measured at 450nm in an ELISA reader. Cut-off values were determined for each plate by using the mean Optical Density (OD) of all negative controls plus three standard deviations of five samples from the non exposed controls. The negative controls were from pigs from a disease free farm in the UK. Any sera sample with an OD value above this cut off was considered to be positive 
Results
Annual number of pigs examined, number  and percentage of pigs with cycticercosis from 2005 to 2010 were as shown in Table 1. No pig was detected with cyticercosis during four month period from January to April, 2011. Details were as shown in Table 2.  However  42% (n=57)  were found sero positive with cysticercosis ontesting using Antigen ELISA. Nature of pig carcases after inspection were as shown in Figure 1.

Figure 1. Inspected pig carcases hung on inspection rails at Wambizi pig abattoir
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Table 1: Cysticercosis diagnosis at Wambizi pig abattoir at meat inspection; 2005 to 2010 

	Year
	Number of pigs examined
	Number of cysticercotic pigs 
	District of origin of cysticercotic pigs 
	Total cysticercotic pigs in a year
	Annual percentage of cysticercotic pigs 

	2010
	21,840
	2
	Dokolo 
	2
	0.009

	2009
	24,510
	2
	Amorator 
	2
	0.008

	2008
	24,572
	2
	Soroti
	4
	0.016

	
	
	1
	Nakasongola
	
	

	
	
	1
	Masaka
	
	

	2007
	28,734
	1  
	Kamuli
	6
	0.020

	
	
	1
	Mpigi
	
	

	
	
	4
	Lira
	
	

	2006
	29,612
	2
	Kamuli
	2
	0.007

	2005
	19,101
	1
	Lira
	1
	0.005


Table 2: Cysticercosis diagnosis at Wambizi pig abattoir at meat inspection from January to April 2011
	Month 
	Number slaughtered
	Number diagnosed for cysticercosis

	January 
	1568
	           0

	February 
	1296
	           0

	March 
	1725
	           0

	April 
	1655
	           0


Discussion

Results of the retrospective study indicated a very low prevalence  at the slaughter house. Low slaughter house prevalences of porcine cysticercosis have been atributted to many factors. Pre-transit lingual examination of the pigs by the traders of the veterinary staff in livestock markets  has been known to reduce the incidence of porcine cysticercosis at pig abattiors (1, 11). Some of the pigs were procured from livestock markets like Ochero in Kaberamaido district where veterinary inspection of lingual lesions cysicercosis was carried out and only lingual negative pigs were allowed for sale in the makrket. This partly could account for the low prevalence of porcine cysticercosis observed from the Wambizi Abattior. 
The daily practices of  pork inspection at Wambizi pig Abattior were observed to be very superfical and at times insginificant for proper inspection of carcases. The number of inspectors were very few. There were only two inspectors who worked on alternate days. On average fifty two pigs were inspected per day (Table 2) Overload of work to one meat inspector could be a ble cause of the poor  inspection. The inspectors were observed to make very shallow incisions (See Figure 1, arrows a) and at times no incisions (Figure.1 arrows b) in the cyst infested expected parts of the carcasse. In most cases the deep layers of the muscles are not viewed for evaluation. Critical observation was ignored resulting into very superficial inspection. This  has been known to affect the efficiency of inspection in a slaughter place (12) hence affecting maintainance of  the commercial premium value of pork. The services at the Wambizi abattoir were under supervision of a Traders’ Cooperative Society whose interest was on maximizing profits than on provision of safe pork to consumers. In most instances the traders, dictate on how deep the inspector should make the incisions and yet the number of cysts and their location in the muscles of the pig vary from pig to pig (13). Making shallow incisions at only particular points of the carcass could result into missing positive cases if the lesions were not located at the shallow surfaces the inspector was looking. This means that this desire by trraders to cause less disfiguration of  pig carcasses could be causing poor detection of cysticercosis positive cases (14, 15). 
The 42% positive antigen ELISA seroprevalence to cysticercosis observed in the sampled pigs in Wabizi abbatoir from Jan-April 2011  was  in agreement with the antigen seroprevalences in the pork markets of 38% in Kinsasha (16). However, during the same study period (Jan-April 2011), there was no pig carcass diagnosed with cysticercosis pork inspection at the abattior. The antigen seroprevalence of porcine cysticercosis was indicative of active infection of the pigs with live Taenia solium larvae (cyst). The antigens that were detected in the serum were from a living larvae (10). The seroprevalence of 42% was very high indicating that the meat inspection was not effective enough in detecting cysticercotic carcasses.  This results showed  that the Wambizi diagnostic service was exposing consumers mainly from Kampla city to cysticercus infected pork. 

 From the  findings of this study, it was recommended that there was an urgent need to introduce more sensitive pen side antigen ELISA for diagnosis of cysticercosis in pigs. There was also a need to improve the ability of pork inspectors to do proper work either by increasing supervision from public health Department or provision of  refresher courses. 
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