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Zoonotic parasites associated with felines from the Patagonian Holocene
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Feline coprolites were examined for parasites with the aim of studying ancient infections that occurred in the
Patagonian region during the Holocene period. Eggs compatible to Trichuris sp., Calodium sp., Eucoleus sp., Nema-
todirus sp., Oesophagostomum sp. (Nematoda), Monoecocestus sp. (Cestoda) and Eimeria macusaniensis (Coccidia)
were recovered from faecal samples. The results obtained from the analysis provide evidence of consumption by
felids of the viscera of both rodents and camelids. This knowledge allows for improved explanations as to the distri-
bution of parasitism and its significance to the health of humans and animals inhabiting the area under study during
the Middle Holocene.
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Paleoparasitology can be defined as the study of
parasitic remains collected from both archaeologi-
cal and paleontological materials (Ferreira et al. 1979).
The examination of these historic parasites can provide
valuable information related to the antiquity of human-
parasite relationships, parasite dispersion, human migra-
tions and the environment and culture of extinct popula-
tions. In addition, they provide knowledge of the major
conditions of health and illness related to the presence
of parasites in the past (Reinhard 1992, Bouchet et al.
2003). Coprolites, mixed with soil sediments, are usually
found in archaeological sites. The remains of coprolites
are mainly cysts, eggs and larvae and they can often be
identified after the rehydration of faecal samples.

Paleoparasitological antecedents from Southern Pa-
tagonia were conducted beginning in the year 2000 (Fu-
gassa et al. 2006a, b, 2008, Sardella & Fugassa 2009).
In Perito Moreno National Park, Santa Cruz Province,
Argentina, several archaeological sites were discovered.
These sites represent an important source of evidence for
pre aboriginal-European contact (approximately 10,500-
3,000 years BP). From these sites, coprolites from hu-
man remains and other fauna (camelids, canids, felines,
rodents and others) were collected. The paleoparasito-
logical evidence allowed us to gain insight into the bio-
anthropological (ancient zoonosis, diet etc.), paleoenvi-
ronmental and biogeographical conditions prevalent in
the area during the Holocene.

The aim of the present study was to examine the par-
asite fauna found in coprolites of felids collected from
an archaeological site within Southern Patagonia. In ad-
dition, we evaluated their zoonotic potential to humans
inhabiting the area in the past.
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The coprolites examined were recovered from the
Cerro Casa de Piedra (CCP) archaeological site. The
site is at a longitude and latitude of 47°40’S, 72°30°W,
respectively, and located in a Patagonian forest-steppe
ecotone in the valley of Burmeister Lake, Perito Moreno
National Park. CCP is composed of a hill of volcanic
origin, with caves and rock shelters facing the north. In
cave 5 (CCP5), human occupations were dated from ca.
6,780-6,540, ca. 5,170-4,330 and ca. 2,740-2,550 years
before present (BP) (Civalero & Aschero 2003). Three
felid coprolite samples (numbers 40, 43 and 46) collected
from layer IV (6540 + 110 BP) of CCP 5 were examined
for parasitic remains.

Coprolites were inventoried and processed indi-
vidually as described by Fugassa et al. (2006b). The
examination consisted of an external observation of
faeces (colour, texture, inclusions and measurements)
conducted according to Chame (2003). Internal and ex-
ternal samples of each coprolite (0.5 g) were rehydrated
in 4 mL of a 5% formaline acetic solution in 0.5% tris-
sodium phosphate for one week (Callen & Cameron
1960). Next, samples were homogenised and allowed to
spontaneously sediment (Bouchet et al. 2003). The ex-
ternal sediment was separated by excision with a sterile
scalpel. The material that was sedimented into the tube
was recovered with a pipette and a total of 20 slides for
each sample were observed. All slide observations were
conducted with the addition of one drop of glycerine.
Eggs of the parasites were measured and photographed
at a magnification of 400X. The measurements were all
taken from well-preserved eggs.

Coprolites exhibited whitish coloration on the sur-
faces as well as in the interior (Fig. 1). The surfaces were
compact and hard, with flat aspects. The larger diame-
ters of the coprolites ranged from 32-36 mm. After rehy-
dration, they exhibited the intense and the typical smell
of carnivore faecal material.

The macroscopic observation of coprolite number 40
showed hairs of 10-25 mm in length that were dark to
brown in colour. The observation also showed plant fi-
bres on the surface (probably of foreign origin), remains
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Fig. 1: coprolites examined collected from Cerro Casa de Piedra 5. A:
coprolite 40: B: coprolite 43; C: coprolite 46. Bar = 20 mm.

of charcoal, bones of different animals and concretions
constituted by bones partially digested in the interior. In
the samples from the surface of the coprolite, 273 eggs
of Nematoda, attributable to Order Enoplida, Genus
Calodium Dujardin, 1845, likely Calodium hepaticum
(Bancroft, 1893) Moravec 1982 (= Capillaria hepatica
Bancroft, 1893) were found (Fig. 2A). These eggs mea-
sured 57.5-75.0 um (66.48 + 3.8; n =179) in length and
35.0-45.0 pm (39.72 £ 1.97; n = 179) in width. Capil-
lariids eggs (n = 3), likely from Eucoleus sp. were also
observed. These eggs had measurements of 67.5 um in
length by 35.75 pm in width. From the interior of the
coprolite, 290 eggs of C. hepaticum and one egg of
Eucoleus sp. were recovered.

The macroscopic examination of coprolite number
43 allowed for us to recognise the presence of bones
and hairs of brown ochre colour in their distal extremes.
These hairs were 40 um in diameter and 15 mm in
length. The medulla was blocked, and compatible with
those of small marsupials or rodents. A fragment of
hair that was 100 pm in diameter and 12 mm in length
with yellowish-brown colour with distal extreme and
brown and yellowish-brown apex was also registered.
The medulla (triseriate to tetraseriate) and cuticle scale
patterns corresponded to the normal mosaic type in the
hairs compatible with a rodent, likely belonging to the
genera of Akodon or Octodon. One egg (71.25 by 115.0
um) identified to likely be Oesophagostomum Rudol-
phi, 1803 (Nematoda: Strongylida) was found in the ex-
ternal sample of the coprolite. From the interior of the
faecal material, one egg (68.75 by 43.75 pum) was identi-
fied as Trichuris Roederer, 1761 (Nematoda: Enoplida)
(Fig. 2B) and one egg (32.5 by 30.0 pm) was identified
to likely be Monoecocestus Beddard, 1914 (Cestoda:
Anoplocephalidae) (Fig. 2C). Additionally, one embryo-
nated egg (113.5 by 55.0 um) of Oesophagostomum (Fig.
2D) and one egg of Calodium, probably C. hepaticum
were also registered.

In coprolite number 46, the macroscopic observa-
tion allowed us to identify short hairs and fragments
of partially digested bones. The microscopic examina-
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tion registered abundant fragments of plants and sev-
eral large particles of charcoal. The surface sample was
characterised by an intense colloid that was difficult to
clearly observe. Both the external and internal samples
showed eggs of 60.0-70.0 um length (65.16 + 3.3; n = 8)
by 35.0-41.25 um width (39.28 £ 2.14; n = 8), attributable
to C. hepaticum. From the internal sample, two eggs of
103.75 by 135.0 um, compatible with Nematodirus Ran-
som, 1907 (Nematoda: Trichostrongylidae) (Fig. 2E) and
one oocyst of 112.5 by 80.0 um (Apicomplexa: Coccidia:
Eimeriidae), likely Eimeria macusaniensis Guerrero,
Hernandez, Bazalar et Alva, 1971 were also found.

All coprolites showed similar morphological features.
Their shape, colouration and sizes were similar to those
of Puma concolor (Chame 2003). The macroscopic re-
mains that were found also indicate a strictly carnivorous
diet, which rules out a possible human or other omnivo-
rous origin, such as canids. The smell of the rehydrated
material without fixation was distinguishable from the
smell of canid faecal material (Fugassa et al. 2006b).

The paleoparasitology examination showed vari-
ability in the parasitic contents. Therefore, it could be
suggested that, despite exhibiting a common zoological
origin, they corresponded to separate events. However,
it is unknown if the samples came from the same indi-
vidual. Samples 40 and 46 were found in nearby squares,
while the sample 43 was obtained from a distant grid
within the archaeological site. The three samples shared
only the presence of numerous eggs of Calodium sp.,
with morphology similar to C. hepaticum. This nema-
tode parasitises the liver of the rodent host. The eggs are
deposited in the liver and they are then released when the
host dies or when a predator ingests the host, passing to
the environment through the faeces of the last host. The
presence of numerous eggs of this nematode indicates
environmental contamination in addition to the expo-
sure of hunter-gatherers to infection and thus eventual
illness. In humans, the infections of C. hepaticum can
cause hepatitis, splenomegaly, ascites and eosinophilia,
diarrhea or constipation and abdominal distension (Acha
& Szyfres 1989).

Nematodes from the genera Nematodirus sp. and
Oesophagostomum sp. typically infect herbivores. The
eggs are released in the faeces and the larvae then hatch
in the ground. In the ground, hosts eat the larvae during
ingestion of vegetables or other herbivore food sources,
repeating the infectious cycle (Leguia 1991). Thus, the
presence of coprolites in carnivores may correspond to
their consumption of herbivores.

Therefore, their presence in sample 46 most likely
represents a pseudo-parasitism. The eggs are liberated
with the faeces and the larvae then hatch in the soil
where they are ingested by another host, repeating the
infectious cycle (Leguia 1991).

In Patagonia, different species of nematodes ex-
hibit distinctive strategies for dispersal in the rigorous
environment. A group of them produced thick-walled
eggs throughout the year that can suffer hypobiosis (i.e.,
Nematodirus), while others are reduced in the produc-
tion of eggs during the winter (i.e., Oesophagostomum).
In this sense, coprolite 43 would indicate that it was de-
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posited in the summer season. The palynological stud-
ies in progress may help to elucidate and potentially
confirm this hypothesis.

The eggs of Trichuris sp. found were morphologi-
cally compatible with T. campanula, a parasite of felids.
They are also similar to those from another species of
Trichuris sp., which are known to parasitise rodents
and camelids. It should be noted that the discovery of
only one egg is insufficient to speculate on its zoo-
logical origin. Therefore, it could be a true infection
or conversely a result of the consumption of viscera
of some prey. In previous investigations conducted at
several archaeological sites in the region, Trichuris sp.
was reported from samples of human origin, but mea-
surements did not correspond with those of the species
that currently parasitise humans (Trichuris trichiura)
(Fugassa et at. 2006a). Consequently, it is suggested
that infestations of trichurids could have existed in
hunter-gatherers proceeding from other mammals. In
this sense, human cases of Trichuris vulpis infections,
a canid parasite, have been reported several times
(Singh et al. 1993, Dunn et al. 2002).

As for the presence of a single anoplocephalid cestode
egg, the life cycle involves an oribatid mite that ingests
the egg and develops cysticercoid larvae. The definitive
host (herbivore or omnivorous) becomes infested when
it eats the acari (Beveridge 1994). The egg found in the
coprolite most likely came from the intestinal content
of a prey animal. Beldoménico et al. (2005) found ano-
plocephalids in wild felines of Patagonia. In sample 43,
there were numerous rodent hairs present, attributable to
Akodon sp. or Octodon sp., both of which are potential
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hosts for this parasite. The environmental contamination
with cestode eggs does not imply a direct zoonotic risk
because the human only is infected if it ingests mites
that previously have consumed such eggs.

E. macusaniensis is a specific coccidian of South
American camelids (Guerrero et al. 1971). For these rea-
sons, the presence of this parasite in the present study
would be consequence of the consumption of camelids.
Because these coccidians exhibit high host specificity, no
risk of infection would be observed for the populations of
felines or humans. Their presence, along with the finding
of trichostrongylids in the samples examined, reinforces
the hypothesis of an alimentary origin via consumption
of parts of the digestive organs of prey animals.

There are a growing number of paleoparasitological
records from human remains. These records could be used
to indicate the frequency of zoonoses during the Holocene
in different ancient populations (Sianto et al. 2009). The
presence of capillariids, trichurids and trichostrongylids in
the coprolites would have represented a potential risk of
zoonoses. As previously mentioned, there are reports of
human infections by parasites belonging to these wild spe-
cies (Hall & Sonnenberg 1956, Morishita & Tsuneo 1960,
Singh et al. 1993, Taylor et al. 2001, Dunn et al. 2002).

The most parsimonious hypothesis is that the small
number of parasitological studies carried out in ancient
and present populations generates an underestimation of
the potential zoonoses in the past. The utilization of the
caves inhabited by big felines and by other mammals was
probably not simultaneous with the human occupations,
but it could be contemporary and alternative. The dispersal
stages of many parasites (eggs, oocysts) are highly resistant

-

Fig. 2: parasites recovered from samples. A: Calodium hepaticum; B: Trichuris sp.; C: Monoecocestus sp.; D: embryonated egg of Oesophago-

stomum; E: Nematodirus sp. Bar = 40 pm.
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and stable under varying ranges of humidity and tempera-
ture. This is particularly true when they are away from UV
rays, such as those kept in rock shelters and caves, where
the egg and cyst viability could be favoured.

This report increases the body of results regarding
the occurrence of contributing species to ancient parasite
distributions and to the paleoecological/biogeography
analysis of specific parasites that are commonly associ-
ated with the colonization of domestic fauna along with
the European colonization. Likewise, the results of the
present study are an addition to other studies and they
allow us to propose that the caves and rocky shelters of
Patagonia, with intensive use by humans, have shown a
parasitic contamination, meaning that they are potential
centres for the dispersion of some potentially zoonotic
parasites, both for humans and other animals.
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