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Abstract: - This study investigated the epidemiology of Cryptosporidium in Jos North and South Local
Government Areas of Plateau State, Nigeria as from January-December 2007. Water were collected from some
of the areas visited, samples were taken to the parasitology and diagnosis laboratory of the National Veterinary
Research Institute, Vom for analysis. Cryptosporidium species and other parasites were determined by
parasitological techniques (Formol-ether concentration techniques while Staining was done using Zielh Neelsen
Technique). The occurrence of Cryptosporidium specie in water samples revealed higher prevalence rates at the
peak of the rainy season in July, August and September having means of 26.2, 22.9 and 19.7 respectively while
the least mean was recorded in the dry season in the months of January, February and March as follows: 4.1, 6.1
and 5.5. These results are discussed in relation to the epidemiology, distribution and significance of
Cryptosporidium in the study area and possible recommendations given.
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l. INTRODUCTION

Cryptosporidium species have recently been recognized as a worldwide cause of diarrhoea in all age
groups, yet its major impact has been among individuals with weaken immune systems (including people with
human immunodefieciency syndrome or Acquired Immunodefiency Syndrome) and transplant recipients. In
such people, this diarrhoeal infection is not just bothersome but can lead to severe and potentially life
threatening wasting and malnutrition [1], [2]. During the large drinking water related outbreak in Milwaukee
the mean incubation period was estimated to range from 3 to 7 days. A study of emergency room admissions of
elderly people during the Milwaukee outbreak suggests an incubation period of 5 to 6 days based on
measurements of when the water was turbid[3], [4], which is lower than that seen for children (7 days) and
adults (8 days)[5], [6]. An estimation of incubation periods for a swimming pool outbreak suggested people
were ill 5 days after exposure [7]. In a large waterborne outbreak in Japan there were 14 people who had a time
limited exposure to the contaminated drinking water and the mean incubation period was 6.4 days (range 5 to 8).
A restaurant outbreak in Spokane, Washington resulted in incubation periods of between 3 and 9 days [8], [9].
In an outbreak linked to apple cider the incubation period was 6 days (range, 10 hours to 13 days). An outbreak
of cryptosporidiosis in HIV positive patients through contaminated ice found a longer incubation period of 13
days compared to that previously reported for people without an immunodeficiency [10].There is clearly quite a
degree of variation in the time from exposure to symptoms amongst patients in an outbreak. While some of this
variation probably results from inaccuracies in the estimation of exposure events and symptom onset there also
appears to be genuine differences in the time required to get symptoms. There is a possibility that prior infection
might alter the incubation period and the inoculums size might similarly influence the incubation period,
although evidence for this is sparse. The extent to which the incubation period varies between different species
of Cryptosporidium remains unclear.

Cryptosporidium species remains a risk to drinking water consumers, Runoff from animal production
have been a concern for decades due to the environmental risk of sources of water contamination. Runoff from
these facilities may contain high amounts of nutrients, solid, and microorganisms that have the potential of
degrading surface water [11], [12]. This is of great concern when there is a substantial risk for disease
transmission by water —borne microorganisms especially pathogens and Cryptosporidium species is one of such
pathogens. This protozoa parasite which is excreted in the form of an oocyst may be found in large quantities in
the faeces of diseased livestock, both open range and those in concentrated animal houses, have been associated
with high concentrations of Cryptosporidium species[13], 14].

The first published drinking water related outbreaks of cryptosporidiosis were linked to a sewage contaminated
well supplying a community in Texas[15], [14] and a contaminated surface water source in Georgia,
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USA,[16].Evidence from outbreaks varies and can be categorized using an algorithm[14]. This categorization is
a relatively crude device and there is always some doubt about whether an outbreak was really caused by
drinking water especially in the absence of a well-executed case-control study.

In England and Wales there were large drinking water borne outbreaks in 1989 and 1990 that led to the
establishment of an Expert Group under the chairmanship of Sir John Badenoch and subsequently by Professor
lan Bouchier. The three expert reports [17], [3] identified a number of problems with contamination of drinking
water supplies, water supply management risk factors and how to prevent outbreaks due to public water
supplies. Their recommendations remain very relevant today and have had major influences in how water
companies design and operate their water treatment.

Although drinking water outbreaks accounted for only around 8% of Cryptosporidium cases, the role of

public water supplies in the majority of cases is unclear. However, a strong correlation between rainfall and non-
travel related a case of cryptosporidiosis in springtime implies that many cases could have been related to water
supplies lacking sufficiently robust water treatment [18], [19]. Since the change in regulations there has been a
substantial reduction in cryptosporidiosis in the spring that is linked to improved water treatment [16].
There have been 15 drinking water related Cryptosporidium outbreaks in the US between 1991 and 2002 [20]
and 55 in the UK. The reason why the UK has had so many outbreaks relative to other countries is thought to be
partly due to good laboratory and disease surveillance infrastructure. Where the organism is looked for in a
systematic way in diarrheal patients and reported through surveillance outbreaks often appear. There is an
implied assumption that drinking water related outbreaks are common in other countries but remain undetected.

1. MATERIALS AND METHODS
The study was carried out in two Local Government Areas of Plateau State, namely the Jos North Local
Government Areas (JNLGA) and Jos South Local Government Areas (JSLGA) Government Areas.

1.1. Water Collection

Water samples were collected from five different sites visited (Yanshanu, Abattior, Farin gadan,
Kasuwa Doki, and Gada-Biu). At each sampling site fifty samples were collected, a total of two hundred and
fifty water samples were collected in all the sites visited. One liter of water was randomly collected at different
points at depth of about 1.5m per week from the respective water bodies in plastic containers and transported to
the laboratory. Sampling was carried out for a period of 12 months (from January to December, 2011).

1. FILTRATION
Water samples were filtered as soon as they arrived the laboratory. The samples were passed through a
60mm and 90mm mesh to remove debris. It was then filtered using another filter (mesh size 400 — 450um) into
the filter flask.

i. Filters were rewashed several times using 200 ml of distilled water in which 10% wash solution
concentration (prepared using tween 20 and distilled water had been incorporated so as to enhance the
recovery of oocysts concentration [21].

ii.  Sodium Chloride Floatation technique was used for the concentration of oocysts, after the back washing.

V. MICROSCOPIC EXAMINATION
Demonstration of Cryptosporidium oocysts was done by microscopic examination of smears made
after the concentration of water samples, fixed with 70% methanol and stained using the modified Ziehl-
Neelsen staining technique [22], [23].

V. RESULTS
Figure 1 below shows the monthly mean occurrence of Cryptosporidium species in water. There were
differences between the seasonal distribution of Cryptosporidium species, highest contaminations was found
during the months of July (26.2) August (22.9) and September (19.7), slightly lower at the early part of the rainy
season during the months of May (9.4) and June (10.2). The infection was found to be less during the early dry
season (October, November, and December) (figure 1).
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Figure 1: The Mean Occurrence of Cryptosporidium species in water

VI. DISCUSSION

We attempted to characterize seasonal variation in the incidence of Cryptosporidium species,it was
found to occur primarily between January to March which are the dry months with mean occurrence 19.2,13.4
and 12.6 respectively and two months into the rains April and May,with means of 10.6 and 9.6,the lower
incidence was noticed in the months of September to December with the following means reported respectively
3.6,2.4,2.2,and 2.0. Similar to our finding, [24] reported the incidence of Cryptosporidium species to occur
primarily between March and April(2.1-2.8) and between July and September (2.9-4.3%). In an earlier report,
[25] noted significant variations between dry and wet season. Although they looked at the prevalence only in
November for the dry season, and May for the wet season, their results suggest that there is a seasonal variation
in the prevalence. This could be attributed to the accumulation of oocysts in the soil as a result of continued
indiscriminate defecation by both infected animals and humans. The dry season influence the hibernation of
oocysts within the areas of endermicity, rains could wash off the oocysts from the soil draining into water
channels thereby reducing their concentration in the soil [26], [27], [28], [29], [30], [31]. On the contrary In
Guinea Bissau, Cryptosporidium sp. had a prevalence of 7.7% and was the second most common parasite with a
marked seasonal variation, with peak prevalence found consistently at the beginning of or just before the rainy
seasons, i.e., from May to July [32]. Furthermore seasonality peaks of cryptosporidiosis have been reported in
all regions of Africa,and,with Kenya [33] and Zambia [34] as notable exceptions, peaks tends to occur in the wet
months.

The abundance of Cryptosporidium oocysts in water samples in all the twelve months of sampling
confirms the endemicity of cryptosporidiosis in the study area. The highest incidence was in the month of July
(26.2) followed by August (22.9) and the least was in the month of December (12.0). High pressure and the
availability of water to flush the human and animals faeces carrying the oocysts from the surface into the
streams or larger water bodies can result to this [35].0n a similarly note, [36] observed that millions of oocysts
were execreted by an individual (approximately 10%/ml of stool per day) during an acute stage of the infection
and that patient with AIDS had been known to excrete approximately 10'°oocysts per day, The flow of rains
during the rainy season may wash this massive number of oocysts during the rainy season hence, the high
concentration of oocysts at such period. This observation is of public health significance, [37], [38], [39], [40],
hence oocysts contamination should not be taken lightly. At the peak of the rains, oocysts are dispersed and
washed into the various water bodies. This confirms the work of [41] and [19] in Washington State where they
found Cryptosporidium oocysts in 34 of 35 samples (97.14%) ranging from about 0.2 to 65% oocysts per liter
in rainy season. Furthermore [42] reported 49 drinking water related outbreaks due to Cryptosporidium in North
America, the UK, and Japan .On a similar note[43] in Taiwa reported 72.20% frequency of occurrence of
Cryptosporidiumoocysts in surface water. Higher prevalence of (87.1%) was reported in Canada with densities
of 0.07 -484 oocysts per liter[44]. Runoff from dairy farms, drainage from abattoir, and other sources were
suspected. Rainfall and runoff events are major factors affecting the presence of total microbial load, including
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Cryptosporidium species, in surface waters and drinking water reservoirs [45], [46]. Cryptosporidium species
have emerge as waterborne pathogens of concern, the risk assessment for adverse human effects arising from the
presences of oocysts indicates the possibility of water transmission of Cryptosporidium species and other
enteric pathogens infection if not adequately treated [42], [47], [46]. When rivers, lakes, and marine
environments are used for recreation, contamination from uncontrollable animal and human sources add to the
faecal burden.Oocysts concentration were highest when they are influenced by post rainfall run-off and
showing decrease through the summer months and oocysts were continuously prevalent in virtually all surface
waters. This evidence of a relationship between water-borne oocysts and the overall prevalence of infection with
Cryptosporidium in water around the study area needs to be confirmed in other geographic locations, and it
indicates the need for further work on understanding the sources of oocysts in urban water sources and the
reasons for variability in the intensity of water-borne contamination. Importantly, for waterborne and food borne
zoonosis, Veterinarians have significant roles to play.
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