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Guinea pigs (Cavia porcellus) are bred as laboratory animal models and pets
worldwide. However, they are also raised as livestock in South American
countries from the Andean region, including Ecuador. Despite their importance
for the rural local economy, no specific management guidelines for guinea
pig farming have been developed by Ecuadorian animal or public health
authorities. Moreover, several reports have shown the carriage of diverse
zoonotic pathogens in guinea pigs. In this study, the prevalence of enteric
protozoan and helminths in guinea pigs from Ecuador was analyzed. Fecal
samples from 765 guinea pigs from 153 farms were collected. The overall
prevalence of parasitism was 86.0% (95% ClI: 83.4-88.3). Five different genera of
protozoan parasites, which include zoonotic species (Giardia, Cryptosporidium,
Entamoeba, Eimeria, and Balantidium), were found, and the overall prevalence of
protozoans was 56.21% (95% Cl: 52.7-59.7). Seven different genera of helminth
parasites, including zoonotic species Capillaria, Fasciola, Trichostrongylus, and
Trichuris, were identified, with an overall helminth prevalence of 70.1% (95%
Cl: 66.8-73.2). Several risk factors related to animal production practices were
considered and the multivariate analysis identified that forage based feeding, the
use of wire cages and interaction with other domestic animals were associated
with higher prevalence of parasitism. Our results highlight the role of guinea pigs
as a reservoir for zoonotic enteric parasites of public health relevance in Ecuador.
Moreover, our study is the first report of Fasciola hepatica in Ecuadorian guinea
pig. Animal and public health guidelines from a One Health perspective must
be implemented to prevent occupational exposure to parasites in guinea pig
farming and to ensure food security in the Andean region, where this animal is a
significant source of protein in the human diet.
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1 Introduction

The guinea pig (Cavia porcellus) is bred worldwide either as
a laboratory model or a pet (1). Native to the Andean region of
the Americas, guinea pigs are raised for ceremonial events and
livestock in Colombia, Ecuador, Peru, and Bolivia (2). Guinea
pig farming modalities vary from backyard breeding in groups
of a few animals per household for family consumption to larger
establishments with thousands of animals for commercial purposes
(3). Only in Ecuador, at least 710,000 families are involved in
guinea pig farming, with an estimated annual production of 50
million animals that are destined for sale and family consumption
(4). Moreover, guinea pig breeding as livestock has been recently
introduced in some African countries, such as Cameroon and
Benin (5, 6). Despite its importance to the local rural economy,
breeding is still performed mainly in a traditional manner. Lack of
veterinary counseling or animal health-specific guidelines are usual,
compromising food safety (3, 4).

The status of guinea pigs as zoonotic reservoirs is well known,
given their frequent use for experimental infections as laboratory
animal models, as well as pets (3). However, this knowledge remains
very limited for guinea pigs raised as livestock (3). Several zoonotic
pathogens have already been identified in livestock guinea pigs,
including respiratory pathogens such as influenza virus, antibiotic-
resistant Staphylococcus aureus and Streptococcus pneumoniae, as
well as yeasts (7-10). Also enteric pathogens like Campylobacter
jejuni (11), and Toxoplasma gondii have been described (12, 13).
Additionally, several studies have shown the role of guinea pigs as
zoonotic reservoirs for enteric parasites (6, 14-17). Most of these
studies were conducted in Ecuador and Peru, reporting a high
prevalence of protozoan parasites, including Giardia, Blastocystis,
Entamoeba, Eimeria, and Cryptosporidium, as well as several species
of helminths (14-17). Moreover, a study carried out in Cameroon
has reported a high prevalence of Giardia, Cryptosporidium, and
helminths in livestock guinea pigs (6), as well.

Enteric parasites, including helminths and protozoans, are
significant contributors to the global burden of disease, particularly
in rural, low-income settings in tropical regions such as
Ecuador (18). In these endemic areas, chronic parasitic infections
during childhood have a strong link with stunting, the most
common form of malnutrition in children, affecting physical
growth and cognitive impairment (18). Moreover, the protozoan
parasites Cryptosporidium spp., Giardia duodenalis, and Entamoeba
histolytica are relevant diarrhea-causing pathogens globally,
transmitted fecally either directly through contact with infected
humans and other animals or indirectly via the ingestion of
contaminated food or water (6, 18). Although the carriage of these
parasites has already been reported in guinea pigs, the role of guinea
pigs as a reservoir for enteric pathogens is still poorly understood.

Despite the importance of guinea pig farming for rural
communities in the Andean Region, there is an important gap
of knowledge related to infectious diseases affecting guinea pig
production and public health. Thus, we aim to study the prevalence
of protozoan and helminth parasites in livestock guinea pigs from
Ecuador and to identify the potential risk factors related to animal
production practices on this species.
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2 Materials and methods

2.1 Study setting and sample collection

Guinea pigs from farms and households located in Paute canton
in Azuay province of Ecuador were included in the study. This
province is located in the Andean region, at an elevation of 2,500 m
above sea level, and it is one of the leading producers of guinea
pig meat in the country (9). Samples were collected from 153
guinea pig farms. These farms were divided into different categories
related to the characteristics of animal production features (see
Supplementary Table 1):

1) Three types according to the number of animals per
farm: backyard production (<100; this backyard production
includes a traditional guinea pig breeding practice among
indigenous communities in Azuay province where the
animals roam freely within the kitchen area of the household),
small scale (101-500) and large scale (>500).

2) Two types of farms were considered depending of the type
of cage: “jaula” and “poza”. These two categories correspond
to the main housing systems used in guinea pig farming.
A “jaula” is a suspended wire cage, elevated from the
ground, usually built with metal mesh or wooden frames,
which facilitates ventilation and cleaning by preventing direct
contact between animals and their waste. This system is
considered more hygienic. In contrast, a “poza” is a ground-
level enclosure, generally constructed with wooden, brick, or
adobe walls on a dirt or cement floor. “Pozas” are designed to
house larger groups of guinea pigs together and represent the
most traditional and widespread system in rural households
due to their low cost and ease of construction. However,
they demand careful management of hygiene, humidity and
feeding practices.

3) Two categories of farms were stablished according to the type
of feeding: fresh forage and mixed fresh forage/balanced feed.

4) Two categories were defined depending on the presence or
absence on other animals on the farms such as dogs, cats,
poultry or other backyard animals.

5) Two
presence/absence of veterinarian care in the farm.

categories were considered depending of the

Samples were collected from October 2020 to February 2021.
Because of the lack of an official census of guinea pig farms
in Ecuador, the inclusion of farms in this study was done at
convenience following a “snowball” approach to contact and
recruit neighbor guinea pig farmers within Paute canton in Azuay
province. The total number of 153 farms included 30 backyard
production farms, 116 small-scale farms, and seven large-scale
farms. Of those farms, 102 had breeding in “poza” and 51 had
breeding in “jaula”. Twenty-four were raised exclusively on fresh
forage, and 129 were fed with fresh forage supplemented with
balanced feed. Twenty six farms had the presence of other animal
species, whereas 129 farms maintained no interspecies contact.
Only 11 operations had veterinary advisory services, whereas 142
farms lacked specialized support.
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Five fecal samples from 5 guinea pigs located in different cages
were collected on each farm, meaning a total number of 765 guinea
pigs included in the study. A rectal swab was collected for each
animal. Samples were stored at 4 °C until they arrived at the
laboratory for analysis.

2.2 Detection of gastrointestinal parasites
in fecal samples

All the fecal samples collected from guinea pigs were examined
within 24h after collection. Only one lab tech with previous
expertise in parasite identification performed microscopic analysis.
Two approaches were used for the detection of cysts and oocysts
of the protozoa, and eggs and larvae of the helminths: direct
smear and formal-ether concentration (14, 19). For the direct
smear, the flotation method was used by mixing a saturated
salt solution (NaCl) with ~2mg of feces on a microscopy
slide and examined for helminth eggs; a drop of iodine was
mixed with ~2mg of feces for protozoan cysts examination.
For the formal-ether concentration, 50 mg of fecal material was
thoroughly mixed with 2ml of 10% formalin, and then was
filtered through a fecal parasite strainer into an empty tube.
The filtrate was mixed with 1.5mL of ether. This mixture was
then shaken vigorously for 1min and centrifuged at 500x g
for 2min. An unstained wet mount of the sediment was used
for the detection of helminth eggs and larvae. For protozoan
cysts, a thin, iodine-stained wet mount of the sediment was used.
Both direct smear and formal-ether concentration samples were
analyzed with 10x and 40x lens. Parasites were identified in this
study using established morphological criteria. Eggs, cysts, and
oocysts were identified based on size, shape, color, shell thickness,
and the presence of characteristic internal structures, following the
morphological keys previously described for helminths (20, 21) and
protozoa (22).

2.3 Statistical analysis

Data management and descriptive, univariate and multivariate
(logistic regression) analysis were performed using EPIINFO
7.2.5.0, and statistical significance was set at 0.05. The prevalence
values were calculated with 95% confidence intervals.

2.4 Ethics statement

The study was done according to national regulation in
Ecuador. In this sense, as this was a surveillance and diagnosis study
of pathogens affecting domestic animals, IRB approval was waived.
The sample collection was carried out by certified veterinarian
following international standards for animal welfare. Guinea pig
owners provided their consent for sampling and were informed of
the study’s outcome.
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TABLE 1 Prevalence of protozoan and helminth parasites in guinea pigs
included in this study.

Species Positive guinea pigs Parasite
features

Prevalence 95% ClI

Balantidium 41 5.4% 4.0-7.2 Zoonotic

spp.

Cryptosporidium | 41 5.4% 4.0-7.2 Zoonotic

spp.

Eimeria spp. 387 50.6% 47.0-54.1 Zoonotic

Entamoeba coli 55 7.2% 5.6-9.2 Zoonotic

Giardia spp. 38 5.0% 3.6-6.7 Zoonotic

Overall 430 56.2% 52.7-59.7

protozoan

Capillaria spp. 37 4.8% 3.5-6.6 Panzootic

Fasciola 82 10.7% 8.7-13.1 Zoonotic

hepatica

Heterakis spp. 14 1.8% 1.1-3.0 Panzootic (avian)

Paraspidodera 284 37.1% 33.8-40.6 Panzootic (rodents)

uncinata

Passalurus spp. 82 10.7% 8.7-13.1 Panzootic (rodents)

Trichostrongylus | 240 31.4% 28.2-34.7 Zoonotic

spp.

Trichuris spp. 103 13.5% 11.2-16.1 Zoonotic

Overall 536 70.1% 66.7-73.2

helminths

3 Results

3.1 Prevalence of protozoan and helminth
parasites in guinea pig farms from Ecuador

There were 658 guinea pigs out of the 765 included in the study
that carried at least a single parasite. This translates to an overall
prevalence of parasitism of 86.0% (95% CI: 83.4-88.3). In Table 1,
the prevalence of each genus of protozoan and helminth parasites
is detailed.

Five different genera of protozoan parasites were found,
including zoonotic species such as Giardia, Cryptosporidium,
Entamoeba, Eimeria, and Balantidium. The overall prevalence of
protozoan parasites was 56.21% (95% CI: 52.7-59.7). The most
prevalent protozoan was Eimeria, with a value of 50.6% (95%
CI: 47.0-54.1).

Seven different genera of helminth parasites (three of
which are zoonotic) were found, including Capillaria, Fasciola,
Paraspidodera,  Passalurus, ~Trichostrongylus, ~Trichuris, and
Heterakis. The overall prevalence of helminths was 70.1% (95%
CI: 66.8-73.2). The most prevalent helminths were Paraspidodera
and Trichostrongylus, with prevalence rates of 37.1% (95% CIL:
33.7-40.6) and 31.4% (95% CI: 28.2-34.7), respectively.
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TABLE 2 Prevalence of co-infections with multiple parasites in the guinea
pigs included in the study.

Number of Number of Prevalence 95% ClI
parasites guinea pigs (V]

7 1 0.1% 0-0.7
6 1 0.1% 0-0.7

5 8 1.1% 05-2.1
4 50 6.5% 5-8.5

3 154 20.1% 17.4-23.1
2 241 31.5% 28.3-34.9

In Table 2, the prevalence of multiple infections with two or
more parasites is detailed. Co-infections with up to 7 different
parasites in a single guinea pig were found. There were 241 guinea
pigs infected with two parasites (31.5%), 154 with three parasites
(20.1%), and 50 with four parasites (6.5%).

3.2 Risk factor analysis for the prevalence of
parasites in guinea pig farms from Ecuador

In Table 3, the Odds Ratios and p-values for the univariate
and multivariate analysis for the several risk factors included in
the study are detailed. Also, the prevalence of parasitism for each
category within each risk factor is also included.

For the prevalence of parasitism in guinea pigs on the three
different types of farms the values obtained were 80% (95%
CL: 72.7-86.1), 86.75% (95% CI: 83.7-89.2), and 100% (95% CI:
89.7-100.0) for “backyard production”, “small scale farms”, and
“large scale farms”, respectively. Although those differences were
statistically significant in the univariate analysis, the number of
guinea pigs was not a risk factor for parasitism in the multivariate
analysis (p = 0.93).

For the prevalence of parasitism in guinea pigs for the two
different types of cages, the values found were 81.73% (95% CI:
78.1-84.8) and 94.53% (95% CI: 90.9-96.9) for “poza” and “jaula”,
respectively. Those differences were statistically significant either in
the univariate of multivariate analysis (p < 0.001).

For the prevalence of parasitism in guinea pigs depending on
the two different types of feeding, the values found were 97.5% (95%
CI: 92.8-99.4) and 83.88% (95% CI: 80.8-86.5) for “fresh forage”
and “mixture of fresh forage and balanced feed”, respectively. Those
differences were statistically significant either in the univariate of
multivariate analysis (p < 0.01).

For the prevalence of parasitism in guinea pigs considering
the contact with other domestic animal species (present/absent,
the values obtained were 90.55% (95% CI: 84.1-95.1) and 85.11%
(95% CI: 82.1-87.6) for “present” and “absent”, respectively. While
those differences were not statistically significant in the univariate
analysis (p = 0.14), they reached the statistical significance in the
multivariate analysis (p = 0.02).

Regarding the prevalence of parasitism in guinea pigs according
to veterinarian management advisory (present/absent), the values
found were 100% (95% CI: 93.6-100.0) and 84.91% (95% CI:
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82.1-87.3) for “present” and “absent”, respectively. Although those
differences were statistically significant in the univariate analysis,
the number of guinea pigs was not a risk factor for parasitism in the
multivariate analysis (p = 0.96).

4 Discussion

In the present study, a remarkable prevalence of 86% for
enteric parasites in guinea pig farms from Ecuador was found,
including five genera of protozoa and seven of helminths already
described as zoonotic parasites in domestic animals. Moreover,
mixed infections with two or more parasites were also persistent
in guinea pigs. While the most prevalent protozoan parasite was
Eimeria, with a prevalence of over 50%, other important zoonotic
protozoans, such as Giardia and Cryptosporidium, were also found.
Three zoonotic helminths were also found at prevalences over
10%: Fasciola hepatica, Trichostrongylus, and Trichuris. Overall, our
results align with previous studies in Ecuador, Peru, Cameroon, and
Benin, where the carriage of enteric parasites in livestock guinea
pigs has already been reported (5, 6, 14-16). Moreover, various
studies in Ecuador have shown that gastrointestinal parasitosis is
a problem shared by different animal species, which allows the
findings in guinea pigs to be put into context. For instance, the
prevalence of helminths reached 27.4% and 74.32 in free roaming
dogs from rural and urban settings in Ecuador, respectively (23, 24).
In cattle, high infections rates of 87.3% and 31% for protozoa and
helminths (31.0%) have been reported in Chimborazo province
(14); an also an overall high parasitism rate of 82.44% have been
reported in sheep (25), and 48.65% in backyard pigs (26). Our
findings in guinea pigs support these pervious reports underscoring
a widespread presence on enteric parasites across different species
of domestic animals in Ecuador.

To the best of our knowledge, our study is the first report of
F. hepatica in guinea pigs from Ecuador. In fact, there is only a
single report from 1996 where F. hepatica was described in guinea
pigs from Peru (27). This zoonotic parasite causes fasciolosis, a
neglected disease in South America, which is associated with severe
hepatic disease (28, 29). Human fasciolosis outbreaks have been
reported in Ecuador (28), and animal reservoirs, including cattle,
sheep, and pigs, have been previously identified (29). Our results
support that guinea pigs may also play a role as reservoirs of F.
hepatica in in the Andean region.

The zoonotic parasites found in our research have substantial
implications for public health. For instance, Eimeria, Giardia, and
Cryptosporidium are well-known agents that cause diarrhea, and
helminths such as Trichuris also cause gastrointestinal problems (6,
18, 30). In general, these enteric parasites are involved in the burden
of disease in rural settings from low- and middle-income countries
like Ecuador, including child malnutrition and stunting (18).
Moreover, cryptosporidiosis as a foodborne zoonosis of veterinary
and public health concern more associated to small livestock like
guinea pigs (30). In this sense, guinea pig backyard production
was analyzed as one of the categories in the variable type of farm.
Although backyard production was not found to be a risk factor for
parasitism, the high level of parasites prevalence represents a public
health threat. In the context of the Andean region, this guinea
pig backyard production includes a very traditional breeding in
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TABLE 3 Risk factor analysis for parasitism in guinea pigs.

10.3389/fvets.2025.1658485

Risk factor Parasitism  Parasitism  Prevalence Bivariate analysis Multivariate analysis
(+) =) (%)
OR (CI195%) p-value OR(CI95%) p-value
Type of farm Backyard 120 30 80.00% 1.01 (0.63-1.64) 0.93
production
Small scale 504 77 86.75% 0.61 (0.38-0.97) 0.05
Large scale 34 0 100.00% Undefined* 0.009
Type of cage Jaula 242 14 94.53% 3.86 (2.15-6.92) 0.0000025 0.28 (0.15-0.52) 0.0001
Poza 416 93 81.73%
Type of Forage 117 3 97.50% 7.49 (2.33-24.03) 0.0001 0.17 (0.05-0.56) 0.0037
feeding
Forage + 541 104 83.88%
balanced feed
Contact with Present 115 12 90.55% 1.67 (0.89-3.15) 0.14 2.11(1.10-4.03) 0.02
other animal
species
Absent 543 95 85.11%
Vet Present 56 0 100% Undefined* 0.003 Undefined* 0.96
management
advisory
Absent 602 107 84.91%

Odd ratios (OR) for bi and multivariate analysis are detailed (CI: confidence interval).
*Undefined: Odd ratio not calculated due to zero cases.
Bold values are p-values statistically significant.

indigenous communities where the animals grow in the kitchen
area within the household in a very close interaction with food,
kitchen stuff and humans itself. Public policies dedicated to rise
awareness in managing parasitic infections would help to prevent
transmission to humans, as it has been suggested for other domestic
animals in close contact with humans like horses (31).

The impact of basic guinea pig breeding parameters on the level
of enteric parasitism in guinea pigs was assessed in this study to the
best of our knowledge. In these sense, three risk factors were found
in the multivariate analysis. First, the type of cage used for guinea
pig breeding had an impact on the prevalence of parasitism, with
“poza” having a smaller prevalence compared to “jaula”. Although
the accumulation of fecal residues (meaning a higher risk for
parasite exposure) is expected to be larger over the dirt ground in
“poza” than in “jaula”, the results could be explained by the fact
that the “poza” is cleaned more frequently compared to the “jaula”
(reported by producers to the authors). Second, feeding guinea
pigs exclusively on fresh forage was also associated with a higher
prevalence of parasitism in guinea pigs compared to balanced feed
supplementation, which may be linked to a better immune status
link to the balance feeding; but also to the fact that fresh forage came
from pastures also use to feed cattle and contamination with fecal
material (and parasites) happened. Third, the prevalence of parasite
infection was higher in guinea pigs exposed to other domestic
animals like dogs, cats, pigs or cattle, underscoring transmission
of parasites across domestic species due to the panzootic nature of
these pathogens. Nevertheless, we draw attention to the prevalence
of parasitism, which was generally high. Still, the differences in risk
factors analyzed indicate that sanitary interventions would have
an impact that warrants further research and standardization. In
this sense, other control measures and ethnoveterinary approaches
could also be considered in guinea pig farming, as its has already
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been reported for sustainable parasite control in small livestock like
poultry (32, 33).

Our study has some limitations that we would like to
acknowledge. First, as a convenience sampling was used, potential
bias cannot be totally rule out, and either overall parasitic
prevalence values and risk factor analysis should be taken
with caution; further studies involving larger animal samples
and farms for more provinces of Ecuador should follow.
Second, our diagnosis was based in traditional morphological
identification under the microscope without confirmation by
molecular methods; further studies should include molecular
diagnosis to improve the sensitivity and specificity of the
parasites species identified, as it has already been done in small
ruminants (34, 35).

In conclusion, our study highlights the guinea pig as a
reservoir for zoonotic enteric parasites in Ecuador. Those findings
underscore the need for further research with a One Health
perspective to enhance livestock guinea pig health and productivity.
This field of study is fundamental to developing effective practice
guidelines for guinea pig farming, which will enhance production,
mitigate occupational risks for breeders, and reduce foodborne
transmission. This is particularly relevant in the context of rural
Andean communities, where guinea pigs are part of the diet for
millions of people, often in underserved communities, where food
security is crucial in the fight against child malnutrition.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material, further inquiries can be
directed to the corresponding author.
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from the owners for the participation of their animals in
this study.

Author contributions

MS-R:
Conceptualization,

Data
administration,

Investigation, curation,  Methodology,

Project Writing -
original draft, Writing - review & editing, Formal analysis.
FG-M: Writing - review & editing, Formal
Methodology. VC-M: Project

Investigation, Writing - review & editing, Methodology. KC:

analysis,
Investigation, administration,
Writing - review & editing, Formal analysis, Investigation,
Methodology. ER-M: Writing - review & editing, Formal
analysis, Investigation, Methodology. SO: Writing - review
& editing, Formal analysis, Investigation, Methodology. FA:
Writing - review & editing, Formal analysis, Investigation,
Methodology. AR-P: Writing - review & editing, Formal
Methodology.  JH:
Conceptualization, Validation, Writing - review & editing.

analysis, Investigation, Supervision,

MG-B: Project administration, Formal analysis, Writing - review
& editing, Supervision, Methodology, Writing - original draft,
Resources, Data curation,

Conceptualization, Investigation,

Funding acquisition.

Funding

The author(s) declare that financial support was received
for the research and/or publication of this article. This
study was partially funded by Universidad de Las Americas
(MED.MGB.23.13.01).

References

1. The all-purpose guinea pig. Lab Anim. (2014) 43:79. doi: 10.1038/laban.486

2. Weir BJ. Notes on the origin of the domestic guinea-pig. Symp Zool Soc Lond.
(1974) 34:437-46.

3. Salas-Rueda MX, Rodriguez-Pazmifio AS, Calderdn J, Echevarria J, Orlando SA,
Garcia-Bereguiain MA, et al. Livestock guinea pigs: a comprehensive review from a One
Health perspective. Trop Anim Health Prod. (2025).

4. Rodriguez LE, Camacho J. Resultados de estudio de linea base de la
produccion de cuyes en la sierra del Ecuador, Instituto Nacional de Investigaciones
Agropecuarias (INIAP) - Proyecto para escalar la investigacién Regional y las
innovaciones de pequefios agricultores en la cadena de valor del cuy en la region
Andina. In: Paper Presented at the I Encuentro Internacional de Intercambio
de Conocimientos y Experiencias en la Produccién de Cuyes, Cuenca - Ecuador
(2018).

5. Faihun M, Zoffoun G, Adenile A, Hounzangbe Adote MS. Gastrointestinal
parasites of guinea pigs (Cavia porcellus) reared in different breeding systems in Benin.
Livest Res Rural Dev. (2020) 31:5. doi: 10.30682/LRRD31-11-171

6. Meutchieye F, Kouam MK, Miegoué E, Nguafack TT, Tchoumboué J,
Téguia A, et al. A survey for potentially zoonotic gastrointestinal parasites

Frontiersin Veterinary Science

10.3389/fvets.2025.1658485

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The reviewer CB-C declared a shared affiliation with the author
MG-B to the handling editor at the time of review.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no impact
on the peer review process and the final decision.

Generative Al statement

The author(s) declare that no Gen AI was used in the creation
of this manuscript.

Any alternative text (alt text) provided alongside figures
in this article has been generated by Frontiers with the
support of artificial intelligence and reasonable efforts have
been made to ensure accuracy, including review by the
authors wherever possible. If you identify any issues, please
contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fvets.2025.
1658485/full#supplementary-material

in domestic cavies in Cameroon (Central Africa). BMC Vet Res. (2017)

13:196. doi: 10.1186/s12917-017-1096-2

7. Buela L, Cuenca M, Sarmiento ], Peldez D, Mendoza AY, Cabrera EJ, et
al. Role of guinea pigs (Cavia porcellus) raised as livestock in ecuadorian andes
as reservoirs of zoonotic yeasts. Animals. (2022) 12:3449. doi: 10.3390/anil22
43449

8. Leyva-Grado VH, Mubareka S, Krammer F Cardenas WB, Palese P. Influenza
virus infection in guinea pigs raised as livestock, Ecuador. Emerg Infect Dis J. (2012)
18:1113-6. doi: 10.3201/eid1807.111930

9. Rodriguez-Pazmifio AS, Zambrano-Mila M, Salas-Rueda M, Caceres-
Orellana MV, Buele-Chica D, Barrera-Barroso L, et al. Respiratory
pathogens carriage in guinea pigs raised as livestock in Ecuador: a proxy
to study a neglected reservoir for zoonotic transmission in the Andean
Region. Acta Trop. (2025) 261:107505. doi: 10.1016/j.actatropica.2024.1
07505

10. Zambrano-Mila M, Rodriguez AS, Rivera-Olivero IA, Salas-Rueda M, Caceres-
Orellana MV, de Waard MA, et al. Methicillin resistant Staphylococcus aureus
carriage among guinea pigs raised as livestock in Ecuador. One Health. (2020)
9:100118. doi: 10.1016/j.0nehlt.2019.100118

frontiersin.org


https://doi.org/10.3389/fvets.2025.1658485
https://www.frontiersin.org/articles/10.3389/fvets.2025.1658485/full#supplementary-material
https://doi.org/10.1038/laban.486
https://doi.org/10.30682/LRRD31-11-171
https://doi.org/10.1186/s12917-017-1096-2
https://doi.org/10.3390/ani12243449
https://doi.org/10.3201/eid1807.111930
https://doi.org/10.1016/j.actatropica.2024.107505
https://doi.org/10.1016/j.onehlt.2019.100118
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Salas-Rueda et al.

11. Graham JP, Vasco K, Trueba G. Hyperendemic Campylobacter jejuni in guinea
pigs (Cavia porcellus) raised for food in a semi-rural community of Quito, Ecuador.
Environ Microbiol Rep. (2016) 8:382-7. doi: 10.1111/1758-2229.12396

12. Cafo6n-Franco WA, Lépez-Orozco N, Quiroz-Bucheli A, Kwok OCH, Dubey
JP, Sepulveda-Arias JC, et al. First serological and molecular detection of
Toxoplasma gondii in guinea pigs (Cavia porcellus) used for human consumption
in Narifo, Colombia, South America. Vet Parasitol Reg Stud Rep. (2022)
36:100801. doi: 10.1016/j.vprsr.2022.100801

13. Roller S, Angulo-Tisoc JM, Pacheco JI, Jimenez J, Vargas-Calla A, Morales-Cauti
SM, et al. Molecular detection of Toxoplasma gondii in domestic and wild guinea pigs
(Cavia spp.) from the Marangani district in Cuzco, Peru. Vet Parasitol: Reg Stud Rep.
(2024) 52:101038. doi: 10.1016/j.vprsr.2024.101038

14. Gonzalez-Ramirez LC, Vézquez CJ, Chimbaina MB, Djabayan-Djibeyan P, Prato-
Moreno JG, Trelis M, et al. Ocurrence of enteroparasites with zoonotic potential in
animals of the rural area of San Andres, Chimborazo, Ecuador. Vet Parasitol Reg Stud
Rep. (2021) 26:100630. doi: 10.1016/j.vprsr.2021.100630

15. Rios Zambrano WHA. Prevalencia de helmintiasis gastrointestinal en cuyes
(Cavia porcellus) de crianza familiar-comercial en el distrito de Matahuasi, provincia
de Concepcion, Junin (Prevalence of gastrointestinal helminthiasis in family-commercial
guinea pigs (Cavia porcellus) in the district of Matahuasi, province of Concepcion, Junin).
Spanish. [Bachelor’s thesis, Universidad Nacional Mayor de San Marcos] (2018).

16. Vargas R, Chévez MVA, Pinedo VR, Morales CS, Sudrez AF. Parasitismo
gastrointestinal en dos épocas del afio en cuyes (Cavia porcellus) de Oxapampa, Pasco
(Gastrointestinal parasitism in guinea pigs (Cavia porcellus) in Oxapampa, Pasco,
during two seasons of the year). Revista de Investigaciones Veterinarias del Perii (J Vet
Res Peru). (2014) 25:276-83. Spanish. doi: 10.15381/rivep.v25i2.8500

17. Vasco K, Graham JP, Trueba G. Detection of zoonotic enteropathogens in
children and domestic animals in a semirural community in Ecuador. Appl Environ
Microbiol. (2016) 82:¢00795-16. doi: 10.1128/AEM.00795-16

18. Tapia-Veloz E, Gozalbo M, Guillén M, Dashti A, Bailo B, Koster PC, et al.
Prevalence and associated risk factors of intestinal parasites among schoolchildren
in Ecuador. with emphasis on the molecular diversity of Giardia duodenalis,
Blastocystis sp., and Enterocytozoon bieneusi. PLOS Neglect Trop Dis. (2023)
17:¢0011339. doi: 10.1371/journal.pntd.0011339

19. Meurs L, Polderman AM, Vinkeles Melchers NVS, Brienen EAT, Verweij JJ,
Groosjohan B, et al. Diagnosing polyparasitism in a high-prevalence setting in Beira,
Mozambique: detection of intestinal parasites in fecal samples by microscopy and real-
time PCR. PLoS Negl Trop Dis. (2017) 11:e0005310. doi: 10.1371/journal.pntd.0005310

20. Soulsby E. Helminths, Arthropods, and Protozoa of Domesticated Animals (Vol.
6) (1968). Baltimore: Williams and Wilkins Co. Available online at: https://archive.org/
details/helminthsarthrop0000soul_6edi (Accessed February 20, 2025).

21. Zajac A, Conboy GA. Veterinary Clinical Parasitology (2011). Hoboken: Wiley-
Blackwell. Available online at: https://www.wiley.com/en-us/Veterinary+Clinical+
Parasitology%2C+8th+Edition- p-9780813820538 (Accessed February 20, 2025).

22. Levine N. Veterinary Protozoology (1985). Iowa: Iowa State University Press.
Available online at: https://archive.org/details/veterinaryprotoz0000levi (Accessed
February 20, 2025).

23. Calvopina M, Cabezas-Moreno M, Cisneros-Vasquez E, Paredes-Betancourt
I, Bastidas-Caldes C. Diversity and prevalence of gastrointestinal helminths

Frontiersin

07

10.3389/fvets.2025.1658485

of free-roaming dogs on coastal beaches in Ecuador: Potential for zoonotic
transmission. Vet Parasitol Reg Stud Rep. (2023) 40:100859. doi: 10.1016/j.vprsr.2023.
100859

24. Coello Peralta R, Granda Estrella D, Bueno Barrera M, Rodriguez Burnham E,
Parra Guaya-samin S, Pazmifio Gémez B, et al. Parasitosis gastrointestinales entre
humanos y sus perros domésticos en una comunidad urbano-marginal de Ecuador y
riesgo en salud publica (Gastrointestinal parasitosis among humans and their domestic
dogs in a marginal urban community in Ecuador and public health risk). Acta
Zoolégica Lilloana (Lilloana Zoological Act). (2024) 68:273-89. Spanish. doi: 10.30550/j.
azl/1951

25. Villavicencio Villavicencio J, Toro Molina B, Chicaiza Sinchez L, Bejarano
Rivera C. Salud publica y economia: prevalencia de parasitos gastrointestinales
en ovinos en Cantén Pujili, Ecuador. (Public health and economy: prevalence of
gastrointestinal parasites in sheep in Pujili Canton, Ecuador). Revista Universidad y
Sociedad (University and Society Magazine). (2023) 15:470-5. Spanish.

26. Pico Zerna JM, Pataron Andino SP, Vintimilla Duarte DC, Velasquez Zambrano
EE Japa Salto DL. Prevalencia de pardsitos gastrointestinales en cerdos de granjas
porcinas en La Troncal, Ecuador: Un andlisis coproparasitolégico y su relacion
con factores productivos y sanitarios (Prevalence of gastrointestinal parasites in
pigs on swine farms in La Troncal, Ecuador: A coproparasitological analysis
and its relationship with production and health factors). Ciencia Latina: Revista
Multidisciplinar (Latin Sci Multidiscip ]). (2024) 8:7212-33. Spanish.

27. Gamarra RG. Fasciola infection in guinea-pigs in the peruvian highlands. Trop
Anim Health Prod. (1996) 28:143-4. doi: 10.1007/BF03030832

28. Kasahara S, Ohari Y, Jin S, Calvopina M, Takagi H, Sugiyama H, et al. Molecular
characterization revealed Fasciola specimens in Ecuador are all Fasciola hepatica, none
at all of Fasciola gigantica or parthenogenic Fasciola species. Parasitol Int. (2021)
80:102215. doi: 10.1016/j.parint.2020.102215

29. Trueba G, Guerrero T, Fornasini M, Casariego I, Zapata S, Ontaneda S,
et al. Detection of Fasciola hepatica infection in a community located in the
Ecuadorian Andes. Am ] Trop Med Hyg. (2000) 62:518. doi: 10.4269/ajtmh.2000.
62.518

30. Javed K, Alkheraije KA. Cryptosporidiosis: a foodborne zoonotic disease of farm
animals and humans. Pak Vet J. (2023) 43:213-23. doi: 10.29261/pakvetj/2023.038

31. Niaz M, Sindhu ZUD, Munir E Ejaz S, Aslam B, Abbas RZ, et al. Parasite
control practices used by horse owners in Punjab, Pakistan. Int | Agricult Biosci. (2023)
12:257-61. doi: 10.47278/journal.ijab/2023.073

32. Kandil OM, Shalaby HA, Hassan NMF, Hendawy SHM, Namaky AHE, Taie
HAA, et al. Comparative nematocidal efficacy of Coriander oils against Haemonchus
contortus. Int ] Vet Sci. (2024) 13:17-26.

33. Mehnaz S, Abbas RZ, Kanchev K, Rafique MN, Aslam MA, Bilal M, et al.
Natural control perspectives of Dermanyssus gallinae in poultry. Int ] Agri Biosci. (2023)
12:136-42. doi: 10.47278/journal.ijab/2023.056

34. Hussein SN, Ibrahim AA, Shukur MS. Molecular identification of Sarcocystis
species in sheep (Ovis aries) and goats (Capra hircus) of duhok province, Iraq. Pak
Vet J. (2023) 43:248-54. doi: 10.29261/pakvetj/2023.016

35. Felefel W, Abd-El-Haleem D, Mubarak AG, Youseef AG, Khalifa FA, Eltarahony
M, et al. Molecular identification of both adult worm and larval stage of Taenia
hydatigena. Int ] Vet Sci. (2024) 13:147-53.


https://doi.org/10.3389/fvets.2025.1658485
https://doi.org/10.1111/1758-2229.12396
https://doi.org/10.1016/j.vprsr.2022.100801
https://doi.org/10.1016/j.vprsr.2024.101038
https://doi.org/10.1016/j.vprsr.2021.100630
https://doi.org/10.15381/rivep.v25i2.8500
https://doi.org/10.1128/AEM.00795-16
https://doi.org/10.1371/journal.pntd.0011339
https://doi.org/10.1371/journal.pntd.0005310
https://archive.org/details/helminthsarthrop0000soul_6edi
https://archive.org/details/helminthsarthrop0000soul_6edi
https://www.wiley.com/en-us/Veterinary+Clinical+Parasitology%2C+8th+Edition-p-9780813820538
https://www.wiley.com/en-us/Veterinary+Clinical+Parasitology%2C+8th+Edition-p-9780813820538
https://archive.org/details/veterinaryprotoz0000levi
https://doi.org/10.1016/j.vprsr.2023.100859
https://doi.org/10.30550/j.azl/1951
https://doi.org/10.1007/BF03030832
https://doi.org/10.1016/j.parint.2020.102215
https://doi.org/10.4269/ajtmh.2000.62.518
https://doi.org/10.29261/pakvetj/2023.038
https://doi.org/10.47278/journal.ijab/2023.073
https://doi.org/10.47278/journal.ijab/2023.056
https://doi.org/10.29261/pakvetj/2023.016
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

	Livestock guinea pigs in Ecuador as reservoirs of zoonotic protozoa and helminths
	1 Introduction
	2 Materials and methods
	2.1 Study setting and sample collection
	2.2 Detection of gastrointestinal parasites in fecal samples
	2.3 Statistical analysis
	2.4 Ethics statement

	3 Results
	3.1 Prevalence of protozoan and helminth parasites in guinea pig farms from Ecuador
	3.2 Risk factor analysis for the prevalence of parasites in guinea pig farms from Ecuador

	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


