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Abstract. Cryptosporidiosis is a rapidly emerging disease in the tropics. This is the first report of Cryptosporidium 
and other protozoan infections {Entamoeba spp., Iodamoeba, Chilomastix, and Balantidium spp.) in wild primates that 
inhabit the natural forest of Sri Lanka. It is unclear if non-human primates serve as a reservoir for these parasites under 
certain conditions. A cross-sectional coprologic survey among 125 monkeys (89 toque macaques, 21 gray langurs, and 15 
purple-faced langurs) indicated that Cryptosporidium was detected in all three primate species and was most common 
among monkeys using areas and water that had been heavily soiled by human feces and livestock. Most macaques (96%) 
shedding Cryptosporidium oocysts were co-infected with other protozoans and important anthropozoonotic gastroin­
testinal parasites (e.g., Enterobius and Strongyloides). The transmission of these parasites among primates in the wild 
may have important implications for public health as well as wildlife conservation management. 

INTRODUCTION 

Cryptosporidiosis has emerged as one of the major global 
public health concern after major outbreaks associated with 
contaminated municipal wa^er supplies. 1 , 2 The disease is 
caused by the apicomplexan protozoan Cryptosporidium par-
vum, which is transmitted by ingestion of environmentally 
robust oocysts, either directly via the fecal-oral route, or in­
directly through contaminated food or water.3 The infection 
induces acute and self-limiting diarrhea in immunocompetent 
hosts, whereas the disease is debilitating and potentially life 
threatening in immunocompromised hosts, especially those 
with acquired immunodeficiency syndrome (AIDS). 3 , 4 

Cryptosporidiosis in humans is the result of either anthro-
ponotic or anthropozoonotic transmission,5 and many domes­
tic animals, but only a few wild ones, have been implicated as 
potential reservoirs for human infections." Cryptosporidium 
is one of the most common protozoan parasites associated 
with diarrhea in young children in Sri Lanka, and domestic 
ruminants have been postulated to be the reservoir hosts.7"1 0 

However, there is no information on the possible role played 
by wildlife in the epidemiology of cryptosporidiosis in hu­
mans, livestock, and wild animals. Monkeys in Sri Lanka may 
be found near human settlements, including some urban ar­
eas, where suitable forest habitat also remains. Monkeys may 
be conspicuous and cause damage to crops and property; 
therefore, they often are considered as pests and a threat to 
public health. Conversely, as humans and their livestock in­
vade progressively more into natural areas, the dynamics of 
bilateral disease transmission among humans, livestock, and 
wildlife has important implications for human health and the 
conservation of biodiversity.11 

Cryptosporidium infection has been recorded from many 
species of captive non-human primates. 1 , 6- 1 2 , 1 3 However, the 
data on Cryptosporidium infection is scant in free-ranging 
non-human primates. A recent study of mountain gorillas 
(Gorilla gorilla beringei) in Uganda showed that the preva-
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Ience of Cryptosporidium infection was higher in animals that 
ranged into areas inhabited by humans than in those living in 
areas with less human use. 1 4 Cryptosporidium parvum (geno­
type 2) lias been isolated from both gorillas and people that 
share the same habitat, which suggest a possible anthropozo­
onotic mode of transmission for this protozoan.1 s In addition 
to this protozoan, monkeys, which live in areas with high 
human presence, are known to harbor many anthropozo­
onotic helminths and protozoans that could be potential 
threat to the health of humans and monkeys. 1 6" 1 8 

The natural population of non-human primates on the Po-
' lonnaruwa Nature Sanctuary in Sri Lanka has been under 
intense study for more than 35 years, and provides an impor­
tant refuge for the toque macaque (Macaca sinica sinica), gray 
tangur (Semnopithecus priam thersites), purple-faced langur 
(Trachypithecus vetulus philbricki), and a variety of other 
wildlife. Two of these primates, the toque macaque and 
purple-faced langur, are native to Sri Lanka. The sanctuary 
also encompasses religious shrines and an archaeologic re­
serve. Therefore, sections of the sanctuary are subject to a 
continuous flow of local pilgrims and tourists, who along with 
local residents use areas near water (wells and irrigation chan­
nel) as open toilets, for picnicking, and for disposal of food 
refuse. Local farmers also graze their cattle (cows and water 
buffalo) in the sanctuary. However, not all areas of the sanc­
tuary are so affected; many groups of monkeys and other 
wildlife live exclusively in forests that are relatively free from 
human use and have year-round access to clean water from 
wells and temporary water sources, such as seasonal ponds 
and streams. These contrasting environmental conditions, the 
ecologic differences among the primate species, the phylo-
genic closeness between humans and monkeys, and the 
knowledge base already available for this well-studied popu­
lation of non-human primates at Polonnaruwa suggest that 
the site provides an ideal set of conditions for studying the 
transmission dynamics of emerging anthropozoonotic patho­
gens. 1 9 

The first aim of this cross-sectional study was to determine 
the presence of Cryptosporidium infection based on the 
Ziehl-Neelseri staining technique and polymerase chain reac­
tion (PCR) amplification of samples from the three diurnal 
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