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ABSTRACT

Objective. To determine the percentage of infection of fascioliasis and cystic echinococcosis; also, the
impact of the seizure of viscera in ruminants slaughtered in the municipal slaughterhouse of Abancay,
Peru. Materials and methods. The study was basic, cross-sectional, and analytical. It included all
the ruminants slaughtered in the slaughterhouse, from September to December 2012. The live weight
of the ruminants was determined, in addition to the weight of their healthy and infected viscera. The
economic loss for the seizure of viscera was estimated. The data analysis was performed using the
Excel Windows 2010 program and the MINITAB version 17 statistical package. The Chi-square test
was used to determine differences between proportions and the t test for equality of means, using
a confidence level of 95 %. Results. The percentage of infection with fascioliasis was 79.6% (95%
CIl = 77.7-81.6) in cattle, 53.2% (95% CI =48.9-57.4) in sheep, and 21% (95% CI =16.1-25.8) in
goats. The percentage of infection with cystic echinococcosis was 5.4% (95% CI = 4.3-6.6) in cattle,
16.7% (95% CI =13.5-19.7) in sheep and 12.4% (95% CI =8.4-16.3) in goats. The economic loss
in the study season was USD 16,507.46. Conclusions. The presence of liver fluke affects the weight
of the livers in cattle and sheep; in addition, the hydatid cyst affects the weight of the liver in all
ruminants studied and affects the weight of the lungs in sheep and goats. The greatest economic
loss was due to seizure of livers due to fascioliasis, especially in cattle.

Keywords: Carcass seizure; liver fluke; echinococcosis; ruminants; viscera (Sources: DeCs, CAB).

RESUMEN

Objetivo. Determinar el porcentaje de fascioliasis y equinococosis quistica; también, el impacto del
comiso de visceras en rumiantes faenados en el matadero municipal de Abancay, Perld. Materiales y
métodos. El estudio fue basico, transversal y analitico. Se incluyeron todos los rumiantes faenados
en el matadero, de septiembre a diciembre de 2012. Se determind el peso vivo de los rumiantes,
ademas del peso de sus visceras sanas e infectadas. Se estimo la pérdida econdmica por la incautacion
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de visceras. El analisis de los datos se realizd con el programa Excel Windows 2010 y el paquete
estadistico MINITAB version 17. Se utilizd la prueba de Chi-cuadrado para determinar diferencias
entre proporciones y la prueba t de igualdad de medias, utilizando un nivel de confianza del 95%.
Resultados. El porcentaje de infeccion por fascioliasis fue 79.6% (IC 95% = 77.7-81.6) en bovinos,
53.2% (IC 95% = 48.9-57.4) en ovejas y 21% (IC 95% = 16.1-25.8) en cabras. El porcentaje de
infeccidon por equinococosis quistica fue 5,4% (IC 95% = 4.3-6.6) en bovinos, 16.7% (IC 95% =
13.5-19.7) en ovejasy 12.4% (IC 95% = 8.4-16.3) en cabras. La pérdida econémica en la temporada
de estudio fue de USD 16.507,46. Conclusiones. La presencia de duela hepatica afecta el peso de
los higados en bovinos y ovinos. El quiste hidatidico afecta el peso del higado en todos los rumiantes
estudiados y afecta el peso de los pulmones en ovejas y cabras. La mayor pérdida econdmica se
debid al comiso de higados debido a la fascioliasis.

Palabras clave: Decomiso de la canal; Fasciola hepatica; equinococosis; rumiantes; visceras

(Fuentes: DeCs, CAB).

INTRODUCTION

Fascioliasis and cystic echinococcosis are
cosmopolitan parasitic zoonotic diseases that
present high prevalence rates in animals and
humans, especially in countries with restricted
economic progress (1).

Fascioliasis is produced by the adult stage of the
flatworm fluke, liver fluke, whose definitive hosts
are ruminants; in addition, humans as accidental
host, who become infected by ingesting the
metacercaria (larval stage), which are found
in grass, herbs or aquatic plants that carry the
larvae attached to their extension (1,2). In this
regard, infection has been reported in cattle,
sheep and goats, between 0.1-38% in Greece,
Iran and Ethiopia (3,4,5,6); as well as 0.6-
41.5% in countries of the American continent
(7,8,9,10,11,12,13,14) and 38.2-59.5% in Peru
(15,16,17).

On the other hand, cystic echinococcosis is
caused by the larvae of the cestode Echinococcus
Granulosus; which is in the intestine of canids
(definitive host). Canids eliminate the cestode
eggs in the excreta, contaminating the food of
ruminants and humans. When they become
infected, the larvae develop especially in their
liver or lungs (1,18). Thus, there are reports of
infection by cystic echinococcosis in cattle, sheep
and goats between 0.2-22% in Egypt, Iran, and
Ethiopia (6,19); as well as 12.4% in Chile (20)
and 2.6-6.5% in Peru (21).

The seizure of viscera not suitable for human
consumption is important to guarantee the safety
and quality of food. In the slaughterhouse, the
resulting carcass, meat, and offal may contain

Rev MVZ Cérdoba. 2021. May-August; 26(2):e2056
https://doi.org/10.21897/rmvz.2056

pathogenic or parasitic microorganisms and
present various alterations; This is detected
at the time of post-mortem inspection, and it
is about diseases or processes that the animal
already suffered before being slaughtered (22).

It follows that the economic losses are very high
in livestock production, which contributes to the
detriment of the development of the populations
dedicated to this activity; therefore, infected
viscera must be discarded, according to the type
of disease involved. So much so that, in some
Asian countries, due to the seizure of viscera,
losses of more than USD 1,000 per month have
been reported (4) and in South America, greater
than USD 6,000 per month (10).

In Peru, these parasitic zoonoses are of relevant
importance for public health and the economy
(8,21). However, it is difficult to estimate
the negative economic impact due to the
seizure of viscera due to parasitosis in animal
production due to the scarce information in the
different regions of Peru. The reports of the
National Agrarian Health Service indicate that
approximately 24.2% of the viscera are seized
annually in the slaughterhouses of the country,
where the highest prevalence of seizures occurs
in Apurimac (80.1%) (1).

Because the raising of cattle, sheep and goats
constitutes an important economic activity in
the agricultural sector of the region, as well
as a cheap food source for man due to the
contribution of nutrients, among which are
the consumption of viscera, the percentage of
infection of fascioliasis and cystic echinococcosis
was determined; as well as, the impact of the
seizure of viscera in ruminants slaughtered in the
municipal slaughterhouse of Abancay.
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MATERIALS AND METHODS

Type of Study. The study was basic, cross-
sectional, and analytical.

Study Site. The study was carried out in the
municipal slaughterhouse of the province of
Abancay, capital of the Apurimac region, in which
ruminants from the Apurimac region and other
regions of the country are slaughtered (Figure 1).
Abancay is located at 13°22’55 “South longitude
and 72°24'01"” West latitude, at an altitude of
2378 m (23).

uuuuuuu
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Figure 1. Origin of cattle, sheep and goats slaughtered
in the slaughterhouse of the province of
Abancay, Apurimac region, Peru.

Geoclimatic conditions. The climate of
Abancay is temperate, moderately rainy and
with moderate thermal amplitude. The annual
mean maximum and minimum temperature is
24.9°C and the minimum is 8.6°C, respectively.
The mean annual accumulated precipitation is
595.6 mm (23).

Study Animals. The totality of animals
slaughtered in the slaughterhouse during the
months of September to December 2012 was
studied, corresponding to 1674 cattle, 551 sheep
and 291 goats. It is worth mentioning that all
the animals were Creoles.

Laboratory methods. The weight of the
ruminants was collected from the records
collected by the slaughterhouse administrative
staff, who used a digital scale to weigh sheep
and goats; as well as a measuring tape for the
size-weight conversion in cattle. The weight
of the viscera was also obtained with a digital
scale. Likewise, from the slaughterhouse
records the inspection of red viscera (liver and
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lungs) was obtained. With this information, the
percentage of infection by fascioliasis and cystic
echinococcosis was calculated using the following
formula:

Percentage of infection = (affected animals /
benefited animals) x 100

The assessment of the economic loss was
estimated with the average weight of the healthy
viscera of the animal, considering that the cost
of the liver was 2.86 USD/kg and that of the
lungs 1.43 USD/kg, using the following formula:

PE = NxPVxPrH (kg)
Where:

PE = Economic loss

N = Total seized viscera

PV = Average weight of the viscera

PrH (kg) = Price per kilogram of liver (USD 2.86)
PrP (kg) = Price per kilogram of lung (USD 1.43)

Analysis of Results. For the tabulation and
analysis of the data, the Excel Windows 2010
program and the MINITAB version 17 statistical
package were used with the Chi-

square test (x2) to determine significant
differences between proportions and the t test for
equality of means, using a level 95% confidence.

RESULTS

Percentage of infection. Table 1 shows that
the percentage of infection with fascioliasis was
79.6% (95% CI = 77.7-81.6) in cattle, 53.2%
(95% CI = 48.9-57.4) in sheep and 21% in goats
(95% CI = 16.1-25.8). Likewise, the percentage
of infection with cystic echinococcosis was 5.4%
(95% CI = 4.3-6.6) in cattle, 16.7% in sheep
(95% CI = 13.5-19.7) and 12.4% in goats (95%
CI = 8.4-16.3).

On the other hand, age was associated with
fascioliasis in cattle (p<0.05) and sheep
(p<0.01); as well as cystic echinococcosis in
cattle (p<0.05); therefore, the percentage of
infection increases with age. In addition, sex was
associated with cystic echinococcosis in cattle
(p<0.01), since females presented a higher
percentage of infection.
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goats of the Apurimac region.

DF

Cattle

Sheep

Goats

F (%) Eq (%) F (%) Eq (%) F (%) Eq (%)

Age (teeth)

DL 110 4 20 10 2 4
(72.4) (2.6) (39.2) (19.6) (6.7) (13.3)
5 213 13 72 19 10 4
(80.1) (4.9) (59.0) (15.6) (24.4) (9.8)
4 144 6 41 24 11 4
(75.0) (3.1) (36.6) (21.4) (22.4) (8.2)
6 151 7 41 10 5 3
(80.3) (3.7) (60.3) (14.7) (13.9) (8.3)
sl 715 61 119 29 33 21
(81.6) (7.0) (60.1) (14.6) (24.4) (15.6)
Sex
Male 493 16 127 36 24 17
(77.9) (2.5) (56.4) (16.0) (19.7) (13.9)
Female 840 75 166 56 37 19
€male€ (80.7) (7.2) (50.9) (17.2) (21.9) (11.2)
Total 1333 91 293 92 61 36
(79.6) (5.4) (53.2) (16.7) (21.0) (12.4)

DF= Demographic factors; F = Fascioliasis; Eq = Cystic
echinococcosis; DL = Milk teeth; BLL = Mouth full

Figure 2 shows that the origin of the cattle with
fascioliasis did not show a significant statistical
difference (x2 = 5.37284; p = 0.615). However,
the cattle with the highest percentage of infection
with cystic echinococcosis came from the Puerto
Maldonado region (x2 = 35.7296; p = 0.000). Itis
worth mentioning that it was possible to identify
the origin of the cattle through the internal
transit document issued by the National Agrarian
Health Service and/or municipal authorities.
However, it was not possible to identify the origin
of the sheep and goats due to the fact that they
are acquired and traded irregularly in the region;
which, for their slaughter, require an affidavit
of purchase and sale that does not specify the
origin of the animal.

Abancay 78.1 5.6
Andahuaylas 82.3 50
Antabamba 81.6 206
Aymaraes 78 c il

Chincheros 85.7
Grau 80 :
Cuzco* 91.7
Puerto Maldonado* 64.3 21.4|
0 20 40 60 80 100

Fasciolosis B Cystic echinococcosis

Figure 2. Percentage of infection with fascioliasis
(p>0.05) and cystic echinococcosis (p<0.01)
in cattle, according to the province of origin.
* Cattle from other regions.

Visceral location of the parasitosis. Table
2 shows that hepatic fasciolosis was found not
only in the liver; but also, although to a lesser
extent, in the lungs of cattle and sheep (p<0.01).
Likewise, the visceral location of the hydatid
cyst was preferentially pulmonary in cattle; and
hepatic in sheep and goats (p<0.01).

Table 2. Percentage of infection by fascioliasis and
cystic echinococcosis in the viscera of cattle,
sheep, and goats of the Apurimac region.

Fascioliasis

Species

H (%) P (%) HP (%)
Cattle a1.230 (92.3) 3(0.2) 100 (7.5)
Sheep a288 (98.3) 3(1.0) 2 (0.7)
Goats 61 (100.0) - -

Cystic Echinococcosis
Cattle 21 (23.1) 260 (65.9) 10 (11.0)
Sheep 267 (72.8) 13 (14.1) 12 (13.0)
Goats a25 (69.4) 6 (16.7) 4 (11.1)

H = Liver: P = lungs; HP = Liver and lung; 2(p<0.01).

Weight of parasitized viscera. Table 3 shows
that, according to the t-test for equality of
means, the average weight of the livers with liver
fluke in cattle and sheep was higher by 0.7 kg
and 0.2 kg, respectively, than in healthy livers
(p<0.01). However, the average liver weight in
goats showed no difference (p<0.05).

Table 3. Weight (kg) of healthy liver infected with liver fluke or hydatid cyst in cattle, sheep, and goats in the

Apurimac region.

Healthy liver

Liver with / liver fluke

Liver with hydatid cyst

Species Mean Mean DM 1C95% Mean DM IC95%
Cattle 3.3 3.2 a0.7 0.6;0.9 3.9 a0.7 0.3;1.1
Sheep 0.5 0.7 a0.2 0.1;0.2 0.7 a0.2 0.1;0.2
Goats 0.6 0.7 0.0 -0.0;0.1 0.8 a0.1 0.1;0.2

DM = means difference; 3(p<0.01).
Rev MVZ Cérdoba. 2021. May-August; 26(2):e2056 4/10
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On the other hand, the average weight of the
livers with hydatid cyst in cattle, sheep and
goats was higher in 0.7 kg, 0.2 kg, and 0.1 kg,
respectively, to healthy livers (p<0.01).

Table 4 shows that the average weight of the
lungs with liver fluke of cattle and sheep did
not show a difference with the weight of healthy
lungs (p>0.05). It was not possible to estimate

the difference in weight in goats because no
animal had liver fluke in the lungs.

On the other hand, the average weight of the
lungs with hydatid cyst in sheep and goats
was greater by 0.2 kg (p<0.01 and p<0.05,
respectively), than in healthy lungs. But the
weight of the lungs with liver fluke in cattle
showed no difference with the weight of the
healthy lungs (p<0.05).

Table 4. Weight (Kg) of healthy lungs infected with liver fluke or hydatid cyst in cattle, sheep, and goats in the

Apurimac region.

Species Healthy lung Liver with / liver fluke Liver with hydatid cyst
Mean Mean DM IC (95%) Mean DM IC (95%)
Cattle 2.4 2.2 -0.2 -0.7;0.4 2.5 0.2 0.4;0.7
Sheep 0.6 0.6 -0.0 -0.5;0.4 0.8 a0.2 0.1;0.3
Goats 0.7 - - - 0.9 0.2 0.1;0.4

DM = means difference; 2(p<0.01); ?(p<0.05)

Live weight of infected ruminants. Table
5 shows that the live weight of the ruminants
infected with liver fluke, according to the visceral
location, did not show a statistically significant
difference with the live weight of healthy animals
(p<0.05).

Table 6 shows that the live weight of the
ruminants infected with cystic echinococcosis,
according to the visceral location, did not show
a statistically significant difference with the live
weight of healthy animals (p<0.05).

Table 5. Live weight (kg) of healthy ruminants infected with fascioliasis according to the visceral location of

the parasite.

Ruminant Healthy PV PV Fascioliasis H PV Fascioliasis P PV Fascioliasis HP
Mean Mean DM Mean DM Mean DM
Cattle 284.0 290.0 5.6 277.9 -6.0 290.0 5.8
Sheep 25.7 26.2 0.5 25.6 0.1 25.5 -0.2
Goats 27.3 28.1 0.9 - - - -

PV = Live Weight; H = Liver: P = Lung; HP = Liver and lung; DM = means difference.

Table 6. Live weight (kg) of healthy ruminants infected with cystic echinococcosis according to the visceral

location of the cyst.

Healthy PV PV cystic echinococcosis H PV cystic echinococcosis P PV cystic echinococcosis HP

Ruminant

Mean Mean DM Mean DM Mean DM
Cattle 284.0 363.0 78.6 270.0 -14.0 310.0 26.3
Sheep 25.7 25.7 -0.0 24.5 -1.2 25.1 -0.6
Goats 27.3 28.6 1.3 49.5 2.2 26.9 -0.3

PV = Live Weight; H = Liver: P = Lung; HP = Liver and lung; DM = means difference.

Economic loss. Table 7 shows that the greatest
economic loss due to liver seizure occurred due
to fascioliasis, especially in cattle. Therefore,

Rev MVZ Cérdoba. 2021. May-August; 26(2):e2056
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the total economic loss in the study season was
USD 16,507.46.

5/10


https://doi.org/10.21897/rmvz.2056

Carridn-Ascarza et al - Fascioliasis and cystic echinococcosis in ruminants slaughtered in Peru

Table 7. Economic loss due to seizure of viscera of ruminants with fascioliasis and cystic echinococcosis in the

Apurimac region.

Liver

Lung

. Total Loss
Ruminant
F (n) Loss ($) Eq(n) Loss($) F(n) Loss($) Eq(n) Loss($) (%)
Cattle 1.330 12.153.14 31 283.27 103 397.68 70 236.44 13.070.53
Sheep 292 2.668.21 79 114.78 3 10.13 25 23.02 2816.14
Goats 61 557.40 30 53.11 - - 11 10.27 620.78
Total 1.683 15.378.75 140 451.16 106 407.82 106 269.73 16.507.46

F = Liver fluke; Eq = Cystic echinococcosis; $ = US Dollars

DISCUSSION

Percentage of infection. The percentage of
fascioliasis infection in cattle (79.6%) was quite
high, higher than that reported in other Peruvian
regions (5,15,17) and in many countries around
the world (3,4,6,7,8, 9,10,11,12,13,14). In the
same way, the percentage of fascioliasis infection
in sheep (53.2%) and goats (21%) was also very
high, higher than that reported in other countries
(3,4,5), only lower than that found in goats of
Ethiopia (6).

There is very little history of erratic liver fluke
in animals, as it was found in the lungs of
cattle (7.7%) and sheep (1.7%) in this study;
However, in some hyperendemic areas of Peru
this presentation is common, as in the Cajamarca
region where 1.1-3.7% were found in cattle
(24). Other studies in people reported that in
Spain 2 of 20 patients with fascioliasis had an
ectopic presentation (25); as well as 7 of 277
patients in Peru (24). Erratic migration of the
liver fluke to the lungs and other organs has been
demonstrated, because when immature flukes
cross the duodenum, they do not eventually
reach the liver capsule, but continue to cross
the peritoneum, fascia, and muscle layer of
abdominal wall (26,27).

Consequently, the Apurimac region classifies as
a hyperendemic zone for fascioliasis in cattle
and sheep because it exceeds the 50% infection
range (2). These high percentages of fascioliasis
are probably due to the fact that in the region
the raising of animals is mostly extensive and
for self-consumption, since the breeders are not
used to deworming their animals, due to the
high economic cost that it represents and due to
lack of knowledge about of the sanitary control
that parenting implies. Likewise, the climatic
characteristics of the area are favorable for the
disease to develop.

Rev MVZ Cérdoba. 2021. May-August; 26(2):e2056
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The percentage of infection by cystic
echinococcosis in cattle (5.4%) was moderate,
like that of Huancarama (21), located in the
same region; but lower than that found in other
countries (6,19,20). However, the percentage of
infection by cystic echinococcosis in sheep and
goats was high (16.7% and 12.4%, respectively),
only lower than reports in Ethiopia (6).

The percentage of infection by hydatid cyst in
bovine livers in the study (23.1%) was only
similar to reports in Ethiopia (28); since it
was higher than that found in other countries
(3,5,12,14,20,29). Likewise, the percentage
of infection in sheep livers (72.8%) was much
higher than that found in Junin in Peru (30)
and in other countries (3.5). Similarly, in goats
(69.4%) it was higher than that found in distant
countries (3.31).

The percentage of infection by hydatid cyst in
the lungs of cattle in the study (65.9%) was
high, similar to that found in Ethiopia (28) and
Chile (14,20) and Argentina (29), much higher
than that reported in Iran (8) and Greece (3).
However, the infection in the lungs of sheep
(14.1%) was low, lower than that found in Junin
(30) in Peru, Greece (3) and Iran (5). Similarly,
the percentage of infection in goat lungs (16.7%)
was higher than that found in Greece (3).

The percentage of infection by hydatid cyst in
liver and lungs (mixed infection) of cattle in the
study (11%) was low; lower than that reported
in Junin in Peru (30), Argentina (29) and Chile
(14,20).

As can be seen, the percentage of infection by
cystic echinococcosis in cattle, sheep and goats
was high, probably since the breeders of these
animals in the region show poor knowledge
and preventive practices (21). In addition,
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the nutritional conditions of the animals, the
hygienic environments of the slaughterhouses,
the method of slaughter, the weather conditions
and the infection rate of the dogs could have an
impact (18).

Weight of parasitized viscera. During the
initial period of fascioliasis, young worms,
moving through the peritoneum and the
liver parenchyma, cause a tissue reaction to
a foreign body, causing inflammation of the
peritoneum with exudate and leukocyte infiltrate
of eosinophils, mainly; the liver grows and
presents necrosis and micro abscesses (32).
However, when the parasites are in the bile
ducts, they dilate by sclerosing, fibrosing and
chronically inflaming around them. Likewise, the
epithelium usually presents pseudo glandular
hyperplasia. Furthermore, when the number of
parasites is high, the liver parenchyma becomes
ankyloses due to pressure and periportal
cirrhosis; consequently, the hepatic lobes show
increased consistency,

thickening of the hepatic ducts with the presence
of calcification, mucous material, and adult
forms of the parasite (33); which increases the
volume and weight of the parasitized liver (26).
However, when the liver fluke is located in the
lung, regular thickening of the pleura with a
non-inflammatory appearance is observed, with
no other apparent alterations; that, unlike the
hepatic location, decreases the weight of the lung
in cattle. Therefore, the weight of viscera with
hydatid cyst increased significantly, probably due
to the high size and quantity of cysts that the
ruminant species studied usually present (30).

Live weight of infected ruminants. The
research showed that the live weight of ruminants
with fascioliasis and cystic echinococcosis was
not different from the live weight of healthy
animals. This is since the infectious process of
both parasitosis is progressive, and may even
take several years, which, added to the rusticity
typical of Creole animals, would not affect live
weight. So much so that 65% of the cattle in Peru

is classified as “Creole”, denoting that animal
that descends from crosses of autochthonous
breeds originating from the South of Spain,
which over the years have developed adaptation
peculiarities that have allowed it to survive and
producing in the rustic contexts of the Peruvian
geography (34).

Economic loss. 85.9% of the economic loss
corresponds to the seizure of cattle liver;
consequently, the monthly loss due to the seizure
of viscera at the Abancay slaughterhouse was
estimated at USD 4,126.87; only comparable
with reports from Colombia (10) and Costa
Rica (13); However, other slaughterhouses
reported much lower monthly losses, such as
Paraguay (7), Cuba (11), Greece (3) and Iran
(4). These differences are due to inequalities
in the slaughter and handling processes of the
animals, carried out in each slaughterhouse,
in addition to the high percentage of infection
with liver fluke found in this study (17). On the
other hand, there are few references of economic
losses by species, such as sheep (USD 1,946.67)
and goats (USD 2,520.00) reported in Iran (4).

In conclusion, the Apurimac region is
hyperendemic for fascioliasis in cattle and sheep;
In addition, it generates monthly economic
losses due to the seizure of viscera at the

Abancay slaughterhouse, one of the highest
in the country, which threatens food security;
Therefore, it is recommended to implement
health programs for the control and prevention
of this parasite with the breeders. On the other
hand, although the percentage of infection by
cystic echinococcosis was low, it is necessary
to educate breeders on the importance of not
feeding their dogs with raw viscera contaminated
with cysts, to avoid the continuity of the
biological cycle.
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