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Abstract

Fasciolosis is a relevant zoonotic disease in the Peruvian Andes, it causes considerable economic losses
by reducing cattle productivity and currently, resistance to anthelmintics is reported, so it is necessary to
find new ways to comprehensively control this parasitosis. In this context, the objective of this study was
to demonstrate the influence of the type of irrigation on the prevalence of bovine (Bos faurus) fasciolosis
in dairy production units in the province of San Marcos, Cajamarca region, Peru. A total of 20 dairy cattle
were introduced in two farms with different irrigation systems: traditional or flood irrigation (n = 10) and
technified or sprinkler irrigation (n = 10). Starting in March and for ten consecutive months they were fed
the rations produced on the farms and the prevalence of fasciolosis was monitored using the coproparasito-
logical technique of natural sedimentation. In the livestock unit using flood irrigation, eggs excretion began
in August, with a final prevalence of 60%; while in the livestock unit using sprinkler irrigation, the first cases
were detected in September and the final prevalence was 20%. To the results, Fischer’s test determined that
there was no association between the prevalence of the parasite and the type of irrigation (p=0.1698). The
study suggests that the prevalence of fasciolosis in cattle fed rye-grass (Lolium perenne) / clover (Trifolium
repens) grown with flood irrigation was higher than that of sprinkler irrigation; however, it is recommended
to investigate with a larger number of samples and use more specific diagnostic methods.
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Influencia del tipo de riego en la prevalencia de fasciolosis
bovina, Cajamarca-Peru

Resumen. La fasciolosis es una enfermedad zoonética relevante en los Andes peruanos, causa considerables
pérdidas econdémicas al reducir la productividad del ganado y actualmente se reporta resistencia a los anti-
helminticos, por lo que es necesario encontrar nuevas formas de control integral de esta parasitosis; por ello,
el objetivo de este estudio fue demostrar la influencia del tipo de riego en la prevalencia de la fasciolosis
bovina (Bos taurus) en unidades de produccion lechera en la provincia de San Marcos, region Cajamarca,
Perti. Un total de 20 bovinos lecheros fueron introducidos en dos predios con diferentes sistemas de riego:
tradicional o por inundacién (n = 10) y tecnificado o por aspersion (n = 10). A partir de marzo y durante
diez meses consecutivos fueron alimentados con las raciones cultivadas en los predios y se monitored la
prevalencia de fasciolosis mediante la técnica coproparasitoldgica de sedimentacion natural. La excrecion
de huevos comenz6 en agosto en la unidad ganadera que utilizaba el riego por inundacién, con una preva-
lencia final del 60%; mientras que en la unidad ganadera que utilizaba el riego por aspersion, los primeros
casos se detectaron en septiembre, con una prevalencia final de 20%. A los resultados, la prueba de Fischer
determind que no habia asociacion entre la prevalencia del parasito y el tipo de riego (p=0,1698). El estudio
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sugiere que la prevalencia de la fasciolosis en los bovinos alimentados con pasto rye-grass (Lolium perenne)
mas trébol (7rifolium repens) cultivados con riego por inundacion fue mayor que la del riego por aspersion;
sin embargo, se recomienda investigar con un mayor nimero de muestras y utilizar métodos de diagnostico

mas especificos.

Palabras clave: ganado, Fasciola hepatica, sistemas de riego, control integrado, prevalencia

INTRODUCTION

Fasciolosis is a zoonotic parasitic disease caused by
the trematode Fasciola hepatica, distributed worldwide
and affecting several animal species, including humans
(Giraldo et al. 2016, Leon-Gallardo and Benitez 2018,
Pereca-Fuentes et al. 2018). Its main means of transmission
is contaminated pasture consumed by animals during graz-
ing in areas with constant humidity and the presence of the
intermediate host, mollusks of the genus Lymnaea (Alpizar
et al. 2013, Lopez-Villacis et al. 2017). This disease is
considered of great importance in cattle and other domes-
tic animals since its presence causes important economic
losses for the livestock production sector due to reduced
weight gain, poor condition of the meat and seizure of liv-
ers, as well as public health problems (Alpizar et al. 2013,
Novobilsky et al. 2015).

In Peru, the distribution of F. hepatica has been re-
ported in 17 of the 24 regions, being Cajamarca the one
with a prevalence of 80% in cattle and is considered among
the highest (SENASA 2007, Ortiz 2011, Valderrama 2016).
Thus, in a study they reported that with a 49% decrease in
the initial prevalence of fasciolosis in cattle, an increase of
38% in weight and 75% in milk production can be achieved
by dosing the animals with trematocides, cleaning the ir-
rigation canals and modifying the inclination angles from
90° to 130° (Raunelli and Gonzalez 2009).

It is important to recognize that the population of the
Andean zones is mainly dedicated to agricultural activi-
ties, cultivating large extensions of land during the wet or
rainy season and to a lesser extent under artificial irrigation
during the dry season (Pajares 2010). To this end, access to
water in the highlands is mostly through springs and irri-
gation canals, although their management and use is inef-
ficient, favoring the transmission of parasitic diseases and
other contaminants (Choque-Quispe et al. 2021, Lund et
al. 2021). It is at this point where the precarious distribu-
tion of water resources in the Cajamarca region becomes
important with the presence of highly competent interme-
diate hosts which are snails of the Galba truncatula and
Pseudosuccinea columella species; G. truncatula being the
one that increases its transmissibility at an altitude above
2000 m.a.s.l. with longer periods of production and elimi-
nation of cercariae (Bardales-Valdivia et al. 2021).

All this epidemiological synergy of fasciolosis re-
quires a prompt update, especially due to the rapid advance
of resistance to anthelmintics and the greater adaptation
of the parasite to the climatic conditions of the Peruvian
Andes. It is also important to take into account the econom-
ic damage due to seizures of livers damaged by F. hepatica,
which generate annual losses of US$ 50 million at the na-
tional level and US$ 230 million in the Cajamarca region
(Ledn-Gallardo and Benitez 2018).

Although the most widespread form of prophylaxis
is proper management, it is necessary to analyze the rela-
tionship of the irrigation systems used for pasture cultiva-
tion in the control of fasciolosis in bovines. Therefore, the
present research aimed to demonstrate the influence of the
type of traditional irrigation (flooding) and technified irri-
gation (sprinkling) on the prevalence of bovine fasciolosis
in two cattle units located in the province of San Marcos,
Cajamarca region, Peru.

MATERIALS AND METHODS

Population and location. The study was conducted
in dairy cattle of the Holstein and Brown Swiss breeds from
northern Peru, recently introduced in two livestock units
dedicated to dairy production, in extensive type breeding in
two communities of the municipality of Gregorio Pita lo-
cated in the coordinates with latitude -7.1537 and longitude
-78.1332 of the province of San Marcos, Cajamarca region,
between the months of March and December 2015 (Figure
la). The area is located at an altitude of 2770.51 m and
has a tropical dry climate, reaches an annual average maxi-
mum temperature of 26.34°C and minimum of 3.72°C, the
relative humidity is 72.44% and rainfall is 1.33 mm/day
or 486.27 mm in the year (Data provided by the Servicio
Nacional de Meteorologia e Hidrologia del Pert). In the
two selected farms, the presence of the intermediate host G.
truncatula was verified, although in the farm with sprinkler
irrigation, the animals did not have access to the irrigation
ditches, which only served the purpose of draining rainwa-
ter (Figure 1b).

of Gregorio Pita within Cajamarca region, Peru (a). Farm
ditches used for traditional irrigation or rainwater drainage,
the following can be observed: S = snails, Lp = Lolium pe-
renne and Tr = Trifolium repens (b).

Animal selection. During the months of January and
February, the newly introduced animals older than one year
of age were adapted to their new locations and husbandry
system Fecal samples were collected to rule out the pres-
ence of F. hepatica and the animals were grouped according
to their unit of origin: group 1 (G1) consisted of 10 bovines
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fed on rye-grass (Lolium perenne) / clover (Trifolium rep-
ens) grown with traditional or flood irrigation and group 2
(G2) consisted of 10 bovines also fed on rye-grass (Lolium
perenne) / clover (Trifolium repens) grown with sprinkler
irrigation.

Sampling and coproparasitological study. Once
the negativity of the cattle to the parasite was confirmed,
from March onwards, samples were taken directly from
the rectum of each animal, approximately 100 g of feces
in the morning, and were transferred to the Laboratorio de
Parasitologia Veterinaria y Enfermedades Parasitarias de la
Facultad de Ciencias Veterinarias, Universidad Nacional de
Cajamarca for their respective analysis. The coproparasito-
logical analyses of the 20 samples were performed monthly
for ten consecutive months with Rapid Sedimentation fol-
lowing the technique described by Lumbreras et al. (1962).
Parasitological 5% Lugol’s solution was used to differenti-
ate the eggs of Fasciola hepatica and Calicophoron micro-
bothrioides using a stereoscope at 4X and to confirm the
appropriate genus was observed with a 10X objective in an
optical microscope (Figure 2).

Data analysis and processing. The data obtained
were expressed as “positive” for cattle with the presence
of F. hepatica eggs in the faeces and “negative” when these
parasitic forms were absent. In addition, Microsoft Excel

2019 Professional was used to run Fisher’s test to deter-
mine if there is an association between the prevalence of
fasciolosis and the type of irrigation.

Ethical considerations. This study was conducted
within the framework of the Ley de Proteccion y Bienestar
Animal 30407 in force in the Peruvian State. Before initi-
ating the research, the protocol was reviewed and approved
by the Comité Etico de Uso de Animales of the Facultad
de Ciencias Veterinarias of the Universidad Nacional de
Cajamarca. The animals were not harmed during the study
process.

RESULTS AND DISCUSSION

The positive findings to coproparasitology allow
us to calculate the prevalence of fasciolosis in G1, which
used traditional or flood irrigation, with 60% of the total
infected animals, compared to the prevalence observed in
G2, which used sprinkler irrigation, with 20% of the ani-
mals releasing eggs through the faeces in the period studied
(Table 1 and Figure 2). However, statistically, there is not
enough evidence to affirm that the prevalence of fasciolosis
is related to the type of irrigation used in pasture farming
(p>0.05), probably due to the size of the sample or to the
high endemicity of the parasite in this area of northern Peru.

Table 1: Monthly and overall prevalence of fasciolosis in dairy cattle according to type of irrigation.

Group
G1 = flood irrigation G2 = sprinkler irrigation
Vonth F ascz;)rfia nfzaellsczzc:a-lpg)smve Prevalence Fascz;)rf? nﬁﬁiczzcza-lp(;))smve Prevalence p-value
March 0 0.00% 0 0.00%
April 0 0.00% 0 0.00%
May 0 0.00% 0 0.00%
June 0 0.00% 0 0.00%
July 0 0.00% 0 0.00%
August 1 10.00% 0 0.00% 0.1698
September 1 20.00% 1 10.00%
October 2 40.00% 0 0.00%
November 1 50.00% 1 20.00%
December 1 60.00% 0 0.00%
Total 6 60.00% 2 20.00%

The difference between the prevalences obtained
ok e oo et could be due to the presence of factors that make possible
\ : the development of the latent infectious form of F. hepati-

ca in each livestock unit, such as the constant humidity in
the cultivation areas, the environmental temperature above
: 10°C, and the presence of competent intermediate hosts
such as G. truncatula in irrigation canals, swamps, irriga-

.

&
Figure 2. Eggs found by coproparasitology and observed at
10X with parasitological 5% Lugol’s solution.

tion ditches, stagnant waters, streams, ponds, also in the
soil and plants close to fresh water catchments detected in
both groups of studies located within the province of San
Marcos, Cajamarca region, in addition to the influence of
the altitude of this area (Novobilsky et al. 2015, Bardales-
Valdivia et al. 2021).
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Altitudes between 2007 - 3473 m.a.s.l., together with
climatic seasonality directly influence the snail population,
as in the case of G. fruncatula in temporarily dry habitats,
while humid habitats such as those generated during the
rainy periods in the Peruvian highlands that coincide with
the summer season, as well as the use of traditional irriga-
tion (by flooding) in the dry season, make it possible for
the biological cycle of F. hepatica to be completed and
subsequently the animals come into direct contact with the
infecting parasitic form; finding all these meteorological
characteristics in G1, likewise, promote a higher preva-
lence (Bardales-Valdivia et al. 2021). Another more com-
plete epidemiological study developed in Cajamarca con-
cludes that the months between December and May are en-
vironmentally optimal for the acquisition of new infections
or reinfections by F. hepatica, and the maximum excretion
of eggs occurs between August and September (Claxton et
al. 1997), thus corroborating the present investigation with
the appearance of the first positive cases in that period.

On the other hand, based on research carried out in
other regions of Peru and other countries, fasciolosis in
both sheep and cattle occurs with high frequencies, proba-
bly due to the type of feed consumed, especially when the
animals are raised in open, natural pastures or sown with
alfalfa or other grasses (Jara et al. 2018).

Thus, in the Amazon region, an overall prevalence
of F. hepatica of 59.5% in cattle, with a higher prevalence
in the districts of Yambrasbamba and Florida (Julon et al.
2020); in two places in La Libertad (Pataz and Otuzco),
high prevalence has also been reported, 62.4% and 74.3%,
respectively (Jara et al. 2018, Ledn-Gallardo and Benitez
2018). Likewise, it has been reported in several studies
around the world in dairy cattle, such as Colombia (12.3%)
(Giraldo et al. 2016) and more than 50% in samples taken
from dairy cattle during the rainy season in the province of
Matanza, Cuba (Soca-Pérez et al. 2016); It is necessary to
emphasize that in all the studies the coprological method
was used to determine the prevalence of fasciolosis and the
sampled animals were raised extensively, so they consume
short stem plants cultivated mainly under the traditional sys-
tem of rains and irrigation, as well as the sample of this study.

CONCLUSIONS

There is statistical evidence that the prevalence of fas-
ciolosis in cattle in this controlled experiment is not related
to the type of irrigation used in the pasture culture. Despite
this, a greater impact is seen in animals fed flood-irrigated
rye grass/clover where prevalence was higher compared to
individuals fed sprinkler-irrigated pasture. It is recommend-
ed to increase the sample size, consider other more specific
diagnostic methods and include environmental and seasonal
behavioral variables of the intermediate host for further stud-
ies in order to extrapolate the results to the cattle population
of Cajamarca, Peru, and other regions of the world.
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Noticias de Scimago Research Group (Scimago Journals & Country Ranks, Scopus-
Elsevier) comunican que la publicacion de nuestra casa, Revista Veterinaria, aumento su
indice de impacto. El indice SJR mide la influencia cientifica (impacto) del articulo de
una revista, expresando cudn importante es el “articulo promedio” de la publicacion en
la discusion cientifica global (sistema Thomson Reuters).

Para nuestra revista, tal indicador habia sido de 0,03 entre 2008 y 2011, aumentando a
0,05 en 2012, 2 0,11 en 2013, 2 0,100 en 2017 y a 0,14 en 2022, Gltimo periodo evalua-
do.Asimismo, surge para nuestra publicacion un sostenido descenso del indicador que
relaciona “citas versus autocitas”, demostrando que los autores de los articulos estan
abandonando la practica de citar sus propias publicaciones anteriores.

Por ultimo, se advierte que segun este portal, nuestra “Revista Veterinaria” contintia
siendo la tnica publicacion de esta rama de la ciencia que posee indice de impacto en
Argentina. Para el resto del cono sur tal distincion recae en Brasil, Chile, Colombia y
Venezuela. En revistas de veterinaria, a nivel mundial el mayor indice de impacto (2,911
puntos) recae en Annual Review of Animal Biosciences (Estados Unidos).

Fuente: https://www.scimagojr.com/journalsearch.php?q=7200153 136 &tip=sid&clean=0. Metrics based on
Scopus® data as of April 2023.
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