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Abstract

The detection of taeniid eggs in environmental samples, requires a sensitive technology. The aim of this study was to validate the effectiveness of a digital droplet Polymerase Chain Reaction, ddPCR, assay for detection, identification and absolute quantification of taeniid DNA from artificially contaminated soils with varying numbers of Taenia solium eggs and thereafter examine the rate of household soil contamination by T. solium eggs in four Tanzanian villages of rural areas of Kongwa district between 2017 and 2018. To determine the rate of soil contamination, 96 pig-keeping households were surveyed. Contamination by the tapeworm eggs was assessed by processing soil using a flotation-double sieving technique, followed by screening for presence of worm DNA using ddPCR and sequencing. DNA was extracted from each soil type spiked in triplicates with approximately 10, 50, 100 and 500 T. solium eggs and then analyzed in technical duplicates. The ddPCR detection range for cox1 gene was between 10 - 14,000 and 28 – 144 copies per reaction mixture for DNA from spiked soils and household soils, resectively. The results showed that the number of cox1 copies increased gradually with the number of taeniid eggs added to the different soil types. The highest cox1 DNA copies recovery was from the sand soil, while clay indicated the lowest recovery. T. solium DNA was detected and confirmed by sequencing from soil in 3.1% of the surveyed households. Based on our results, ddPCR is a promising technology for screening taeniid eggs in soil irrespective of the soil type and the number of eggs. Soil from Kongwa is contaminated by T. solium eggs and therefore can be a source of infection to both pigs and humans. Further studies on human taeniasis and cysticercosis in Kongwa and areas with smallholder pig farmers in Tanzania are vital to determine suitable control strategies.
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