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Background: Regarding the consequences of parasitic infections, this study aimed to
determine the prevalence and types of parasitic infections in the liver of slaughtered
animals and their economic losses.

Methods and Methods: This descriptive cross-sectional study was performed on
510,802 and 501,108 head of livestock, respectively, in 2018 and 2019, including
different species of cattle, sheep, and goats in the modern slaughterhouse of
Mazandaran province. All recorded livers were evaluated using macroscopic,
observational, and palpation methods. Data analysis was performed using SPSS
software and the Chi-square test.

Results: The prevalence of parasitic infection of hydatid cyst in 2018 was 6.37% in
sheep (liver), 2.40% in cattle, and 1.90% in goats; further, in 2019, it was 8.06% in sheep,
2.83% in goats, and 1.35% in cattle. According to the results, the prevalence of hydatid
cyst was significantly higher in sheep liver than those in cattle and goats. After
hydatidosis, fasciolosis was most prevalent in the liver of slaughtered animals. The
highest seasonal prevalence of parasitic infections in the liver was observed in spring and
summer, respectively. The average overall direct economic loss during the years of the
study was estimated to be 82,362,000,000 Rial, equivalent to 588,300 USD.
Conclusions: The rate of contamination of slaughtered animals with hydatid cysts and
Fasciola is high due to the zoonotic nature of these parasites, and the damage caused by
the extermination of infected areas imposes high costs on society; thus, preventive
measures should be taken in livestock in this area.
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Introduction

problems. Hydatid cyst is one of the most common
human and animal diseases globally, which is

Evaluating the health and economic importance of
each disease is the first step in determining
priorities and control or prevention programs. Many
animal diseases are common between humans
and animals [1]. Due to the significant economic
losses of liver parasites in the public health and
livestock industry, caused diseases are considered
as one of the important health and economic

caused by the larval stages of the Echinococcus
granulosus parasite [2]. In the evolutionary cycle of
this parasite, domestic and wild carnivores,
especially dogs, are the final hosts, while
herbivores and humans are the intermediate hosts.
Deployment of its larvae in organs such as the liver
and lungs and sometimes the brain, heart, and
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spinal cord of intermediate hosts, including
humans, cause hydatidosis [3]. Humans are
accidentally infected with hydatid cysts through the
consumption of contaminated vegetables, contact
with dogs, and geophagia [4]. The importance of
the disease in humans is due to involving the
sensitive and vital organs of the body, such as the
liver and lungs, and in herbivores due to the
substantial damage to the economy and livestock.
The definitive diagnosis of hydatid cyst in cattle is
made by necropsy or post-mortem inspection [1].
Fasciola is another liver parasite that lives in the
bile ducts and gallbladder. Fasciolosis causes
disease in humans and animals. Lymnaea snails
are the intermediate host of this parasite, while
ruminants are its main host [5]. Ruminants become
infected by eating aquatic plants infected with the
parasite. In the meantime, humans can
accidentally get infected by eating these plants [6].
Dicrocoeliosis is another ruminant parasitic
infection caused by different species of
Dicrocoelium. The bile ducts of domestic and wild
ruminants are infected with Dicrocoelium.
Ruminants are the definitive hosts of this parasite,
which become infected by eating the ant
intermediate host containing the metacercial form
of Dicrocoelium. Humans, dogs, and horses are
accidentally infected with this parasite. The
symptoms of this parasite are far less than those of
fasciolosis. The economic and veterinary
importance of Dicrocoeliosis is due to direct
damage to the liver, leading to the removal of the
liver in the slaughterhouse [7]. Cysticercosis is
caused every year by the Taenia saginata
parasite, which enters the human body through
eating undercooked beef. Cysts of this parasite are
mostly found in different anatomical areas, such as
the liver, mesentery, omentum, and peritoneum. In
sheep liver, there are usually several migration
routes in reddish-gray or white-gray colors [8]. In
Iran, hydatidosis is common in domestic animals,
with a prevalence between 1.5 to 64% in sheep,
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cattle, goats, buffalo, and camels [9]. The
prevalence of fasciolosis and Dicrocoeliosis is
between 2.4% and 82% for Fasciola hepatica and
2.5% to 15.6% for Dicrocoelium dendriticum [10].
Due to the significant economic losses of liver
parasites in the public health and livestock
industry, such diseases are considered as one of
the important health and economic problems [11].
Although there may be errors in recording
information in slaughterhouses, it can be stated
that slaughterhouses are the only and best place
to estimate the extent of contamination because
diseases such as hydatidosis, fasciolosis,
dicrocoeliasis, and liver lesions are mainly visible
and recognizable to the naked eye; accordingly,
infected organs are seized and removed from the
consumption cycle [12]. Numerous studies have
been conducted in different provinces and animal
species in the country [13, 14].

Due to the lack of studies on the status of parasitic
infections of slaughtered livestock in Mazandaran
province and the high livestock population and
humidity due to the Caspian Sea, livestock in this
province is prone to parasitic infections. Therefore,
given the consequences of parasitic infections, this
study aims to determine the prevalence and types
of parasitic infections in the liver of slaughtered
animals in modern  slaughterhouses in
Mazandaran province and their economic losses
during 2018-2019.

Materials and Methods

Mazandaran province, with an area of 23842
square kilometers, is located in northern Iran,
which has a humid and temperate climate in terms
of natural conditions due to the sea, Alborz
Mountains, and forests. It is one of the most
important provinces in Iran in the field of cattle,
sheep, and goats. The average temperature of this
province is 25 degrees Celsius in summer and 9
degrees Celsius in winter [15]. Figure 1 shows the
location of the study area.

Fig. 1. Location of the study area
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This study was descriptive and cross-sectional,
being conducted for two years from the first of April
2018 to the end of March 2019. Sampling was
done by the census method; thus, the sample size
included all slaughtered animals during the study
period. For this study, data related to the total
slaughtered livestock (cattle, sheep, goats) in the
active modern slaughterhouses in the province,
under the supervision of the General Veterinary
Office of Mazandaran Province, were collected.
This data included daily recorded information
about the number of seized livers. Diagnosis of
lesions in the liver of cattle was made by
observing, palpating, and incising the affected
areas by a veterinarian and slaughterhouse
inspectors, based on the meat inspection protocol
of the Food and Agriculture Organization of the
United Nations. This protocol states that visual
examination with palpation should be made for
abscesses, parasitic infections such as hydatid
cysts, and fascioliasis. The incision should be
made on the gastric surface of the liver (in bovines,
an incision at the base of the caudate lobe) to
examine the bile ducts. Where necessary for a
diagnosis, incise as necessary into the bile ducts
and liver substance [16].

Based on condemned livers due to parasitic
infections, the direct economic loss was calculated
as the following procedure:

Formula 1.
DFL=CLxPxW [17]

DFL: Direct Financial Loss,

CL: Number of Condemned Livers due to parasitic
infections,

P: Average Liver Price (Rial/Kg),

W: Average Liver Weight (Kg).

The average weights of cattle and ovine liver (W)
were determined by weighing 30 livers of each
group of animals of different ages. The average
weights were calculated as 1 kg and 5 kg for ovine

and cattle livers in this region, respectively. The
average sell prices (P) for each kilogram of ovine
and cattle liver were 700,000 and 450,000 Rial,
respectively, acquired by interviewing local
butchers in different areas in Mazandaran province
for two years [18].

Descriptive results were calculated as absolute
frequency, relative frequency, disease prevalence.
Moreover, the differences in the prevalence of
parasitic infections between different animal
species, seasons, and years studied were
analyzed by the Chi-square test. Economic losses
due to liver condemnation during years of study
were calculated. Data analysis was performed by
SPSS software version 25 (SPSS Inc., Chicago, IL,
USA). In all analyzes, (P <0.05) were considered
as statistically [19]. The Ethics Committee of Amol
University of special modern technologies, Iran,
approved this study (IR AUSMT.REC.1399.173).

Results

In 2018, a total of 510,802 livestock were
slaughtered, and 5,303 cattle livers, 48,001 sheep
livers, and 5708 goat livers were seized; the
reasons for their seizure were parasitic infections,
being 3766 (72.02%), 38819 (80.87%), and 5391
(94.44%), respectively. As shown in Table 1, the
highest prevalence of parasitic infections in the
liver was related to the hydatid cyst. The
prevalence of hydatid cyst infection was 6.37% in
sheep, 2.40% in cattle, and 1.90% in goats. The
prevalence of hydatid cyst was significantly higher
in sheep liver than that of cattle and goats (P =
0.001). The other parasitic infections in the seized
livers of cattle, sheep, and goats included Fasciola,
Dicrocoelium, and Cysticercus, the prevalence of
which is presented in Table 1. According to the
results, the prevalence of parasitic infections
(Fasciola and Dicrocoelium) in sheep was higher
than in cattle and goats (P = 0.001). Infection with
Cysticercus was the same in the liver of the
studied animals (P = 0.08).

Table 1. The prevalence of different parasitic infections in the liver of slaughtered animals based on type in modern

slaughterhouses of Mazandaran province during 2018

Type of Absolute frequency (relative frequency) .
Year infection Cattle (71945) __ Sheep (320326) __ Goat (118531) P-value
Hydatid cyst 1732(2.40%)? 20432(6.37%)° 2254(1.90%)2 0.001
Fasciola 1187(1.64%)?2 7534(2.35%)" 1034(0.87%)2 0.001
2018 Dicrocoelium 786(1.10%)2 10532(3.28%)"° 1993(1.68%)? 0.001
Cysticercus 61(0.08%)? 312(0.10%)? 110(0.09%)? 0.08
Total 3766(5.23%)? 38819(12.11%)P 5391(4.55%)2 0.001

* P <0.05 indicates the significant difference in each row. a-b Different letters in the same row indicate a significant level.
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In 2019, a total of 501108 livestock were
slaughtered, and 5868 cattle livers, 53513 sheep
livers, 6820 goat livers were seized; the reason for
their seizure was parasitic infections, being 3374
(57.50%), 43930 (82.09%), and 6570 (96.33%),
respectively. As shown in Table 2, the highest
prevalence of parasitic infections in the cattle liver
was related to Fasciola, and for sheep and goats
was associated with hydatid cysts. The prevalence
of hydatid cyst infection was 8.06% in sheep,
2.83% in goats, and 1.35% in cattle. The
prevalence of hydatid cyst was significantly higher
in sheep liver than those of cattle and goats

(P=0.001). The other parasitic infections in the
seized livers of cattle, sheep, and goats included
Fasciola, Dicrocoelium, and Cysticercus, the
prevalence of which is presented in Table 2.
According to the results, the prevalence of
parasitic infections (Fasciola and Dicrocoelium) in
sheep was significantly higher than in goats and
cattle (P=0.001). Cysticercus infection in sheep
and goat livers was almost the same, showing a
significant decrease compared to the cattle liver (P
= 0.001). In general, the prevalence of various
parasitic infections in 2019 was more than in 2018.

Table 2. The prevalence of different parasitic infections in the liver of slaughtered animals based on type in modern

slaughterhouses of Mazandaran province during 2019

Type of Absolute frequency (Relative frequency)

_ *
Year infection Cattle (70458) __ Sheep (312811) ___ Goat (117839) P-value
Hydatid cyst 952(1.35%)° 25228(8.06%)° 3341(2.83%)° 0.001
Fasciola 1436(2.04%)2 8128(2.60%)® 1125(0.95%)2 0.001
2019 Dicrocoelium 914(1.30%)2 10548(3.37%)" 2099(1.78%)2 0.001
Cysticercus 72(0.10%)2 26(0.008%)> 5(0.004%)P 0.001
Total 3374(4.79%)2  43930(14.04%)P 6570(5.58%) 0.001

* P <0.05 indicates the significant difference in each row. b Different letters in the same row indicate a significant level.

The seasonal prevalence of parasitic infections in
the livers of slaughtered animals in 2018 and 2019
are shown in Figures 2 and 3, respectively. The
prevalence of parasitic infections in the liver in
2018 and 2019 in spring was significantly higher
than in other seasons (P <0.05). The chance of
parasitic infections was in spring 1.88 times higher
than in winter (OR= 1.88, 95%CI= 1.83-1.93). The
highest prevalence of parasitic infections in the
liver after spring was observed in summer. The
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highest seasonal prevalence of hydatid cyst
(6.17%) was seen in the liver of slaughtered
animals in the 2019 spring; however, this
difference was not significant compared to 2018 (P
>0.05) (Figure 3). The highest seasonal
prevalence of Fasciola, Dicrocoelium, and
Cysticercus in the liver of slaughtered animals was
in the 2018 spring (2.77%, 3.16%, and 0.16%);
however, these differences were not significant
compared to 2019 (P <0.05) (Figure 2).
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Fig. 2. Seasonal variation in the prevalence of helminths in the liver of slaughtered animals in modern slaughterhouses

of Mazandaran province during 2018
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Fig. 3. Seasonal variation in the prevalence of helminths in the liver of slaughtered animals in modern slaughterhouses

of Mazandaran province during 2019

In 2018, the economic loss caused by each of the
studied parasites, including hydatid cyst,
fascioliasis, dicrocoeliosis, and cysticercosis, was
estimated to be 19.777.200.000, 8.668.350.000,
10.36.000.000, and 432,650,000 Rial, respectively;
in 2019, it was estimated to be 22.140.300.000,
9.708.100,000, 10.909.400.000, and 183.700.000
Rial, respectively

Based on the results, the average annual direct
economic loss caused by parasites infections due
to liver condemnation in cattle and ovine were
estimated to be 39. 420.500.000 Rial in 2018 and
42.941.500.000 Rial in 2019. Furthermore, overall
economic loss during the years of the study was
estimated to be 82.362.000.000 Rial, equivalent to
588.300 USD.

Discussion

Parasitic infections in domestic animals are
considered chronic diseases, without specific
clinical symptoms, in the livestock industry,
causing significant economic losses in the field.
Due to the zoonotic nature of some of these
diseases and the possibility of their transmission
through infected meat to humans, it is essential to
study the prevalence and information on
appropriate  strategies to reduce infection.
Rejection and seizure of lung and liver are two of
the most important causes of loss by hydatidosis in
cattle, the economic estimate of which is very
important [20].

As reported in the results of this study, the
prevalence of hydatid cyst in 2018 in sheep, cattle,
and goat liver was 6.37%, 2.40%, and 1.90%,
respectively, while in 2019, it was 8.06%, 2.83%,
and 1.35%, respectively. The prevalence of
hydatid cyst was significantly higher in sheep liver
than those of cattle and goats in the studied years.

JOHE, Autumn 2021; 10 (4)

Also, the highest seasonal prevalence of parasitic
infections in the liver was observed in spring and
summer during the studied years, respectively.

In the study of Fallah et al. (2010), the infection
rate was 13.7% in sheep, 16.2% in cattle, and
1.8% in goats [21]. Also, Hamzavi et al. (2016), in
a study of the prevalence of hydatid cyst in
slaughtered livestock in Assadabad between 2014
and 2015, reported the highest rate of infection in
sheep (16.38%) and the lowest rate in goats
(1.9%). Also, the highest level of infection was
observed in the spring, followed by summer. The
low rate of goat infection with the hydatid cyst in
this study was consistent with that in the present
study. This could be because the goat is less
sensitive to the parasite due to the presence of
protective antibodies against the parasite larvae.
Also, the eating habit of goats, which prefer to feed
on twigs, can be effective in reducing the incidence
of hydatid cysts [22]. Ghasemian et al. (2013)
examined all the livers and lungs of sheep and
goats slaughtered in the Gachsaran
slaughterhouse in 2012 under a macroscopic
examination. A total of 11,753 livers and lungs
were inspected, 1,531 of which were confiscated
and taken out of the consumption cycle. According
to their results, 9.99% Fasciola & 6.20% hydatid
cyst in sheep liver and 27.9% Fasciola & 9.60%
hydatid cyst in goat liver were observed. The
prevalence of Fasciola and hydatid cyst was higher
in goats than in sheep, which contradicted the
present study [1]. In another aiming to determine
the infection rate of slaughtered cattle in Sarpol-e-
Zahab city with hydatid cyst, Cysticercus, Fasciola,
and Dicrocoelium, among 1170 slaughtered cattle,
417 (35.64%) were declared infected within a year.
The rates of liver infection with hydatid cyst,
Fasciola, Dicrocoelium, and Cysticercus were
8.11% (95 cases), 5.47% (64 cases), 0.85% (10
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cases), and 0.68% (8 cases), respectively. In the
present study, the rate of infection of cattle with a
high Cysticercus prevalence was reported. The
lower prevalence of hydatid cysts in cattle in
autumn can be related to the geographical location
of the region and less rainfall in this season. In this
region, unlike other areas in Iran, rainfall is usually
lower in autumn; thus, the time is suitable for
grazing due to the low plants, and farmers keep
most of the cattle in a closed area, resulting in the
low prevalence of hydatid cysts in season; autumn
was less reported [23]. Majidi Rad et al. (2018)
reported the Dicrocoelium infection in three
provinces of Gilan, Mazandaran, and Golestan as
9.37%, 4.16%, and 1.87%, respectively [24].
Mohammadzadeh et al. (2016) reached similar
results in studying the prevalence of parasitic
infections in the liver and lungs of slaughtered
animals in modern slaughterhouses in Fars
province. They reported that the prevalence of liver
hydatid cyst in slaughtered animals in Shiraz
slaughterhouse was 3.44% in sheep, 3.12% in
cattle, 2.94% in goats, and 2.9% in camels,
respectively. Also, the prevalence of fasciolosis in
sheep and cattle was 2.49% and 1.86%,
respectively, while that of the Dicrocoelium
parasite was 0.026% in sheep, 0.91% in cattle,
and 4% in goats. According to these results, the
most common infection was hydatid cyst and then
fasciolosis [25]. Khanjari et al. (2015), in a study,
examined the relationship of the prevalence of
Cysticercus tenuicollis parasite with age, sex,
season, and infected organ in slaughtered animals
in Amol abattoir, Mazandaran province. They
concluded that the highest prevalence of this
parasite was observed in the liver of sheep and
goats, with the most prevalence in spring, followed
by summer [14]; this was consistent with the
present study. The prevalence of liver parasites in
slaughtered cattle in slaughterhouses of Lorestan
province was studied by Ezzatpour et al. (2014).
They reported the hydatid cyst to have the highest
prevalence of parasitism in the liver of slaughtered
cattle.

In the study of Kheiri et al. (2020), in the West
Azerbaijan province during 2014-2019, the
prevalence of hydatidosis, fasciolosis, and
Dicrocoeliosis in sheep and goats was reported as
16.46%, 2.30%, and 10.50%, while in cattle, it was
15.90%, 4.70%, and 2.47%, respectively. Also, the
highest prevalence of Fasciola and Dicrocoelium
was observed in spring, while the highest rate of
hydatidosis was in winter [26]. In our study, the
highest cases of infection were related to spring,
and the lowest cases were observed in winter. In
Hamzavi et al. (2016), the amount of
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contamination in different seasons was studied,
being more in spring than in other seasons [22].

In ltaly (the Sardinia region), the prevalence of
hydatidosis was studied by Scala et al. They
reported a 75% prevalence of hydatid cyst,
showing a higher prevalence of infection compared
to our study [27]. Also, Odeniran et al. (2016), in a
study of animals slaughtered in the Ipata
slaughterhouse in Nigeria, reported the prevalence
of Fasciola infection as 20.29%, 5.54%, and 2.44%
in cattle, sheep, and goats, respectively. They also
reported the prevalence of Dicrocoeliosis in cattle,
sheep, and goats as 0.00%, 0.25%, and 0.00%,
respectively. The most common organs infected by
fasciolosis and Dicrocoelium were liver and bile
ducts, respectively. According to these results,
sheep had the most parasitic infestations and
infections than cattle and goats, which was
consistent with our study [28]. In examining the
cattle hydatidosis prevalence while considering its
economic importance in slaughtered cattle at Bahir
Dar municipal abattoir, Northern Ethiopia, the total
estimated annual loss due to the condemnation of
offal and carcass weight loss was 1,112,769.85
Ethiopian Birr (ETB) (55,638.49 USD). Thus,
efficient control measures towards hydatidosis
should be applied [29]. Most African countries
have records of E. granulosus. In ruminants, it has
resulted in an enormous economic loss because of
the condemnation of affected organs and reduction
of the meat, milk, and wool production [30]. A
study in Ahvaz, focusing on the economic
importance of parasitic infection, reported that
parasites were responsible for 54.4% of
offal/carcass condemnations, with an affiliated
economic loss of $1.2 million approximately.
Parasites were responsible for 54.1% of the
condemned organs or carcasses, with a retail
value (based on market prices in 2011) of
$1.148.181 (U.S.) ($137. 880 for cattle, $602,699
for sheep, $280,955 for goats, and $126,647 for
buffalos) [31].

Retrospective studies of diseases encountered at
abattoirs provide useful prevalence and pathology
profiles, which can be used in risk assessment or
future planning of control and prevention
strategies. However, to achieve all these goals,
rigorous and adequate meat inspection
procedures, proper record of abattoir data, and, if
possible, computerization of such data is
necessary. It should be noted that the actual
prevalence of the infection in slaughtered animals
may be underestimated due to different reasons,
such as potentially inadequate meat inspection,
rapid slaughter rates, and unsuitable facilities. A
limitation of the current study was the convenient
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method used for sampling.

Conclusion

In conclusion, due to the high prevalence of
hydatid cyst in Mazandaran province, this region
can be considered endemic. According to the
present study, the rate of contamination of
slaughtered animals with hydatid cysts and
Fasciola is high. One of the reasons for the high
rate of parasitic infection in livestock in
Mazandaran can be stray dogs and herds without
health control. This indicates the potential risk of
hydatid cyst disease for the health of human
communities. Therefore, it is necessary for health
experts and officials to take action with scientific
solutions to control or prevent disease in human
societies and reduce economic losses in livestock
due to the reduction in livestock production and its
efficiency. One of these strategies is to take anti-
parasitic measures, such as using anti-parasitic
drugs twice a year (early autumn and early spring)
in the field.
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