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Abstract. Infections from Cryptosporidium parvum are of interest not only to public health, but also to wildlife 
conservation, particularly when humans and livestock encroach on nature and thereby increase the risk of cross-species 
transmissions. To clarify this risk, we used polymerase chain reaction to examine the hypervariable region of the C. 
parvum 18S rRNA gene in feces from three monkey species. Samples were isolated from regions where disease 
transmission between monkeys, livestock, and humans was likely (soiled habitat) or unlikely (clean habitat). Monkey 
individuals, their social groups, and different species shared multiple genotypes/isolates of C. parvum. Ecological and 
molecular analyses suggested that Cryptosporidium infection among Toque macaques in soiled habitats was mainly the 
bovine genotype C. parvum. Monkeys inhabiting clean habitat, particularly gray and purple-faced langurs, lacked 
Cryptosporidium species/types associated with bovines. Livestock apparently was a main source of infection for wild 
primates. 

INTRODUCTION 

Cryptosporidium infections in Sri Lanka are the main cause 
of diarrhea in young children,' and many domestic animals 
(cattle, goats, buffaloes, and pigs) serve as reservoir hosts. 2" 4 

There are no reports on the role of wildlife in the epidemi­
ology of this disease in Sri Lanka. However, a recent study 
revealed that three wild primate species, inhabiting the Pol­
onnaruwa Nature Sanctuary, harbor endemic infections of 
Cryptosporidium? They include Toque macaques (Macaco 
sinica sinica), gray langurs (Semnopithecus priam thersites), 
and purple-faced langurs (Trachypithecus velulus philbricki). 
Two of these primates, the Toque macaque and purple-faced 
langur, are endemic to Sri Lanka. The most significant finding 
of this study was that the majority of infected monkeys occu­
pied habitat that had been soiled because of promiscuous 
defecation by humans and livestock. Most areas of the sanc­
tuary around water sources were used as open toilets. Some 
macaques around these soiled habitats also rummaged for 
food scraps from human picnicking and had high prevalences 
of Cryptosporidium and other enteric parasites. 5 In contrast, 
many other primate groups lived predominantly in the for­
ested environment and depended on natural food and clean 
water; infection among these monkeys was either absent or 
less prevalent. 

Earlier screening for Cryptosporidium oocysts data sug­
gested that these primates could acquire this infection from 
either humans or livestock.5 Alternative possibilities were not 
tested, namely the transmission of primate-specific Crypto­
sporidium isolates among these three primate species of dif­
ferent habitats or of any other Cryptosporidium isolates from 
other wild mammals of sylvatic origin. Because this infection 
was asymptomatic in this population, it was not clear whether 
the monkeys could act as reservoir hosts as do some other 
wild animals* 

The aim of this study was to explore further the epidemi-

* Address correspondence to Wolfgang Dittus, 140/12 Mapana-
wathura Road, Kandy CP. Sri Lanka 2000. E-mail: dittus@sltnet.lk 

ology of cryptosporidiosis in this population of primates. Spe­
cifically, we did a phylogenetic analysis of the hypervariable 
region of 18S rRNA gene of Cryptosporidium spp. to identify 
the isolates from the three primate species from soiled and 
clean habitats. 7 This is the first report of molecular typing and 
phylogenetic analysis of Cryptosporidium spp. in wild non-
human primates. 8 " 1 0 

MATERIALS AND METHODS 

Study area. The study was conducted in the Polonnaruwa 
Nature Sanctuary, located in the northeastern dry zone of Sri 
Lanka." The sanctuary is comprised of religious shrines and 
archeological ruins and is covered by natural dry evergreen 
forest. The total area encompassing the home ranges of all 
primate groups involved in this study was 273 ha, and it had 
been mapped with a grid to help quantify habitat quality -and 
the home range patterns of all primate species. The whole 
area was divided into soiled or clean habitat depending on the 
human and animal densities and anthropogenic use. ' Briefly, 
33 ha were subjected to high visitation (2-46 personsflna/d) 
and frequently used as open toilets; these were classified as 
soiled habitat. The rest of the area was more forested and 
rarely used as open toilets; it was classified as clean habitat. 
However, livestock grazing (0.7-0.9 head/ha) varied locally 
and seasonally and was a common feature with little discrimi­
nation over the two areas. Another unique feature of the 
study site was its water distribution pattern. The lake was the 
main water source and drained into the irrigation channel; 
these were used by humans, domestic animals, and wildlife of 
the soiled area. On the other hand, monkeys of clean habitat 
had access to rain-fed water holes, seasonal ponds, or wells.* 

Study population. The home range areas of neighboring 
groups of monkeys of the same species were mutually exclu­
sive to different degrees: home range overlap among the 
small sized territories (4-6 ha) of the purple-faced langurs 
was < 10%, but that among the large ranges of gray langurs or 
macaques (13-48 ha) was considerably more, up to 20-60%. 
Home range overlap among the three species, however, was 
almost complete. Toque macaques and gray langurs had ter­
restrial feeding habits, whereas purple-faced langurs were 
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