




THE MINIMUM INFECTIVE DOSE OF CRYPTOSPORIDIUM IN 
GNOTOBIOTIC LAMBS. 

INTRODUCTION 

Cyptosporidiumpawm is a coccidian parasite with a very wide host range, infection 
having been reported in a large number of mammalian species, including man. It is an 
obligate parasite, so cannot reproduce outside its host. Infection occurs when a 
susceptible host ingests oocysts, acquired from its environment, which initiate infection 
in, and cause damage to, the epithelial cells of the ileum. Clinical manifestations of 
infection include profuse watery diarrhoea, dehydration, inappetance, nausea, vomiting 
and stomach cramps. Infection in man can be prolonged, up to 6 weeks duration, though 
episodes of 2-3 weeks are more common. While normally non-fatal, the absence of any 
effective chemotherapy can place the already debilitated at risk; this is especially true of 
the immunocompromised. 

The purpose of the work covered by this report was to determine the minimum number 
of Cyptosporidium oocysts required to initiate an infection in a susceptible host. It was 
commissioned by the Water Research Centre, Medmenham, following recommendations 
by the Badenoch Committee who expressed concern that the small numbers of 
Cyptoporidium oocysts being detected in some raw and potable waters might represent 
a threat to public health (Cyptosporidium is not affected by chlorination) and wanted 
data to allow safety guidelines to be established (1). 

Such work required the use of a suitable animal model - gnotobiotic lambs were chosen 
for a number of reasons:- 

- 
1) Lambs exhibit a typical clinical infection which has been well characterised, while the 
available rodent models present atypical infections which are difficult to relate to clinical 
cryptosporidiosis. 

2) Lambs can ingest 1.0-1.5 litres of feed from a few days of age, and so can ingest the 
equivalent of the 1.0 litre or so of water, estimated as the average daily human 
consumption. 

3) The use of individually housed gnotobiotic lambs prevents any extraneous or 
transmitted infections, including secondary spread. 

The work covered in this report falls into two areas:- 

1) The use of the gnotobiotic lamb model to assess minimum infective dose of 
Cyptosporidium 

2) Validation of the oocyst numbers in the tank of contaminated water. 
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