J Parasit Dis (Oct-Dec 2015) 39(4):725-729
DOI 10.1007/512639-014-0428-4

@ CrossMark

ORIGINAL ARTICLE

J|P|D

Prevalence of liver fluke infections in slaughtered animals

in Lorestan, Iran

Behrouz Ezatpour - Ali Hasanvand -

Mehdi Azami - Khatereh Anbari - Fatemeh Ahmadpour

Received: 20 November 2013/ Accepted: 13 January 2014 /Published online: 22 January 2014

© Indian Society for Parasitology 2014

Abstract Fasciola spp. and Dicrocoelium dendriticum as
liver flukes, contaminate ruminants and other mammalian
extensively and cause major diseases of livestock that
create considerable economic losses. This retrospective
study has been done to evaluate contamination rate of
slaughtered animals with fasciolosis and dicrocoeliosis at
Lorestan abattoirs. In this survey, prevalence rate of fas-
ciolosis and dicrocoeliosis in slaughtered animals in a
3-year period (2010-2013) has been analyzed. A total of
356,605 livestock including 265,692 sheep and 90,913
goats were slaughtered in the 3-year period and overall
39,613 (11.1 %) livers were condemned. Fascioliasis and
dicrocoeliosis were responsible for 6.3 and 4.8 % of total
liver condemnations in this period, respectively. Fasciola
spp. and D. dendriticum infection in sheep (7.1 and 5.6 %,
respectively) were considerably higher than goats (3.9 and
2.6 %, respectively). The annual prevalence rates showed a
significant decline in the fasciolosis and dicrocoeliosis
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infection in goats (p < 0.001). Data showed significant
seasonal pattern for distomatosis in sheep and goats
(p < 0.001). Liver condemnations due to fasciolosis were
prevalent in sheep and goats slaughtered during spring and
autumn, respectively, whereas dicrocoeliosis were common
in spring season for both sheep and goats. This survey
provides baseline data for the future monitoring of these
potentially important parasitic infections in the region.

Keywords Prevalence - Fasciolosis - Dicrocoeliosis -
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Introduction

Information resulting from meat inspection records has
been used as useful sources of data for evaluation of the
epidemiological aspects of certain diseases in several
countries (Ahmadi 2005; Azami et al. 2013; Ansari-Lari
and Moazzeni 2006; Ezatpour et al. 2013b). Among dis-
eases which are not often apparent to the farmers, fascio-
losis and dicrocoeliosis are of considerable economic and
public health importance. Distomatosis caused by Dicro-
coelium dendriticum and Fasciola spp. (Fasciola hepatica,
Fasciola gigantica) are common in grazing ruminants in
many countries in the world including Iran (Ansari-Lari
and Moazzeni 2006; Mas-Coma et al. 2005; Moghaddam
et al. 2004).

The trematodes F. hepatica and D. dendriticum are
recognized as the most important helminthic parasites in
ruminants and causing economic losses to ranchers due to
reductions in milk and meat production, condemnation of
parasitized livers, abortion, increased mortality and the
expense of control measures (Carnevale et al. 2013). In
Iran, the main enzootic area of sheep liver trematodes lies
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in the north of Iran, but Fasciola spp. and D. dendriticum
also occur in the southwest region of Iran. Fasciola spp.and
D. dendriticum are found in many parts of the world (Mas-
Coma 2004). In chronic infections, these parasites cause
biliary cirrhosis in the livers of cattle and sheep, leading to
economic losses (Otranto and Traversa 2002). In the last
decade various studies about the prevalence of fasciolosis
and dicrocoeliosis in cattle and sheep have been conducted
in different parts of Iran (Ghazani et al. 2008).

The incidence of human fasciolosis has been increasing
in 51 countries of the five continents (Esteban et al. 1998;
Mas-Coma et al. 1999; Mas-Coma et al. 2005). Recent
papers estimate human infection up to 2.4 million, up to 17
million people, or even higher depending on the unknown
situations in many countries, mainly of Asia and Africa
(Mas-Coma 2004, 2005).Whereas, dicrocoeliosis occa-
sionally affects humans (Otranto and Traversa 2002). In
Iran human fasciolosis was sporadic until 1987, when an
outbreak occurred in Iran (Gilan Province) and affected
more than 10,000 people (Ashrafi et al. 2004). The second
outbreak occurred 10 years later and several thousand
people were infected (Ashrafi et al. 2004). Reports of
several hundred cases of human disease during interepi-
demic periods and recent years are present. Recently, a
minor emergence of fascioliasis, with 17 non-fatal cases,
reported in the Kermanshah, western Province of Iran
(Hatami et al. 2000). Human dicrocoeliosis has already
been established in Isfahan Province, Iran (Farid 1971),
though that is very rare. In the absence of statistically and
epidemiologic data, evaluating liver fluke prevalence in
livestock based on liver condemnation statistics might be
useful. Information about infections of cattle, sheep and
goats with liver fluke in south-western Asia were reported
from some countries such as Iraq (Al-Khafaji et al. 2003),
Pakistan (Sharma and Raina 1989), Saudi Arabia (Over
et al. 1992) and Turkey (Giil and Aydin 2008). An old
report has only been published on prevalence of Liver
fasciolosis in sheep, cattle, goats and buffaloes from Ah-
waz, Iran (Ahmadi and Meshkehkar 2010), although sev-
eral reports exist on those in other regions of Iran (Daryani
et al. 2006; Moghaddam et al. 2004). Since in southwestern
Iran, there are high farms and green pastures (Ezatpour
et al. 2013a) and there was not any data about Fasciola and
Dicrocoelium, this survey was designed to study the pre-
sence and distribution of liver flukes in pastured ruminants
in Khorramabad, Lorestan Province, Iran.

Materials and methods
This retrospecific study was conducted from 3 April 2010

to 3 April 2013, spanning all four seasons of the year in
Lorestan. Lorestan Province is located in the west of Iran,
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within 46°51’ and 50°3’'E longitude and 32°37' and
34°22'N latitude. This Province is a semiarid region in west
of Iran and the total area of it is 28,300 km? (Asakereh
et al. 2011). All daily condemnation records for sheep and
goats in the abattoirs of different localities in Lorestan
Province were used. The livers of 356,605 animals
including 265,692 sheep and 90,913 goats were inspected
according to the method described to recognize fascioliasis
and dicrocoeliosis (Gracey et al. 1999). The parasites were
identified by morphological characteristics of them (Rei-
necke 1983). The recorded data, acquired with visualiza-
tion, palpation and incision of livers, was used to extract
the prevalence rate of these parasites.

Chi square test was used for comparison of the preva-
lence rates of fasciolosis and dicrocoeliasis between dif-
ferent animal species and for comparison of the prevalence
rates between seasons for the same animal species. Dif-
ferences were considered significant when p < 0.05, using
computer software SPSS version 16 for windows.

Results

In the present investigation, the carcasses of 356,605
including 265,692 sheep and 90,913 goats were examined
in 3-year period. The overall prevalence of distomatosis
infection was 11.1 %. The infection rates due to Fasciola
spp. and Dicrocoelium dendriticum were 6.3 and 4.8 %,
respectively. There was highly significant difference in
Fasciola spp. and Dicrocoelium dendriticum infection
between sheep and goats (p < 0.001). Fasciola spp. and D.
dendriticum infection in sheep (7.1 and 5.6 %, respec-
tively) were considerably higher than goats (3.9 and 2.6 %,
respectively).

Data showed significant seasonal pattern for distomatosis
infection in animals study (Tables 1 and 2). The highest
prevalence of fasciolosis observed in spring for sheep
(p < 0.001, X* = 2224.5) and autumn for goats (p < 0.001,
X? = 1370.4). Also, the highest prevalence of dicrocoeliosis
observed in spring for both sheep (p < 0.001, X* = 414.2)
and goats (p < 0.001, X*> = 104.8). The annual prevalence
rates for these parasitic infections in 3-year period showed a
significant decline in the fasciolosis and dicrocoeliosis
infection in goats.

Discussion

Liver fluke infections cause considerable economic loss in
livestock due to condemnation of organs and reduction of
milk and meat production. Although abattoir surveys have
limitations, they are an economical way of gathering
information on livestock disease. Inspection records of the
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Table 1 Seasonal prevalence rate of Fasciola spp. condemned livers in slaughtered animals in Lorestan, Iran
Year  Animals Spring Summer Autumn Winter Total
N Inf (%) N Inf (%) N Inf (%) N Inf (%) N Inf (%)
2010  Sheep 54,266 1,451 (2.7) 73,127 1,380 (1.9) 60,443 2,301 (3.8) 38,511 2,326 (6) 226,377 7,458 (3.3)
Goats 5,039 376 (1.5) 6,229 462 (7.4) 6,390 515 (8) 5,211 207 (4) 22,869 1,560 (6.8)
2011  Sheep 35,071 2,238 (6.4) 26,359 1,848 (7) 18,224 1,043 (5.7) 14,711 1,158 (7.9) 94,365 6,287 (6.7)
Goats 5,001 191 (3.8) 7,925 238 (3) 8,653 625 (7.2) 5,781 392 (6.8) 27,360 1,446 (5.3)
2012 Sheep 24,820 1,073 (4.3) 29,883 1,177 3.9) 49,554 1,520 (3) 40,693 1,416 (3.5) 144950 5,186 (3.6)
Goats 4,935 61 (1.2) 11,125 202 (1.8) 15,205 167 (1.1) 9,419 115 (1.2) 40,684 545 (1.3)
Total ~ Sheep 59,891 4,762 (8) 129,369 4,405 (3.4) 128,221 4,864 (3.8) 93915 4,900 (5.2) 265,692 18,931 (7.1)
Goats 14,975 628 (4.2) 25,279 902 (3.6) 30,258 1,307 (4.3) 20,411 714 (3.5) 90,913 3,551 (3.9)
N number of animals examined, Inf infected animals
Table 2 Seasonal prevalence rate of Dicrocoelium dendriticum condemned livers in slaughtered animals in Lorestan, Iran
Year Animals Spring Summer Autumn Winter Total
N Inf (%) N Inf (%) N Inf (%) N Inf (%) N Inf (%)
2010  Sheep 54,266 751 (1.4) 73,127 890 (1.2) 60,473 1,118 (1.8) 38,511 994 (2.6) 226,377 3,753 (1.6)
Goats 5,039 320 (6.3) 6,229 321 (5.1) 6,390 374 (5.8) 5211 90 (1.7) 22,869 1,105 (4.8)
2011  Sheep 35071 1,362 (3.9) 26,359 2,731 (10.4) 18,224 1,271 (7) 14,711 910 (6.2) 94,365 4,912 (5.2)
Goats 5,001 129 (2.6) 7,925 171 (2.1) 8,653 109 (1.2) 5,781 135 (2.3) 27,360 544 (2)
2012 Sheep 24,820 908 (3.6) 29,883 1,054 (3.8) 49,554 1,899 (3.8) 40,693 2272 (5.6) 144950 6,133 (4.2)
Goats 4,935 91 (1.8) 11,125 169 (1.5) 15,205 266 (1.7) 9,419 158 (1.7) 40,684 684 (1.7)
Total ~ Sheep 59,891 3,021 (5) 129,369 4,675 (3.6) 128,221 4,288 (3.3) 93915 265,692 265,692 18,931 (7.1)
Goats 14,975 540 (3.6) 25,279 661 (2.6) 30,248 749 (2.5) 20411 383 (1.9) 90,913 3,551 (3.9)

N number of animals examined, /nf infected animals

slaughtered animals have been used as useful source for
evaluation of the epidemiological aspect of certain disease
in several countries (Azami et al. 2013). It is suggested that
an efficient meat inspection service should function as an
important monitor of animal disease, being particularly
valuable in the field of chronic and ill-defined conditions
which are not apparent to either the stockowner or his
veterinary surgeon but must be of considerable economic
and animal health significance (Blamire et al. 1980). Also,
a feedback from the slaughterhouse to the individual farm
is of great value in the field of preventive medicine.

Fasciola spp. and D. dendriticum are common parasites
of ruminants in different parts of Iran (Ansari-Lari and
Moazzeni 2006; Daryani et al. 2006; Moghaddam et al.
2004; Sahba et al. 1972). At the end of the 1980s and
during the 1990s several large epidemics, including thou-
sands of human fasciolosis, were reported (Ashrafi et al.
2004; Moghaddam et al. 2004) in Iran; whilst human
dicrocoeliosis has seldom been reported. In 2000, there was
a minor emergence of fasciolosis, in the western Province
of Kermanshah (Hatami et al. 2000).

In the present survey, fascioliasis and dicrocoeliosis
were responsible for 6.3 and 4.8 % of total liver infected,

respectively. On the other hand the prevalence of Fasciola
spp. in sheep 7.1 % and goats was 3.9 %, respectively. As
such prevalence of D. dendriticum in sheep and goats was
5.6 and 2.6 %, respectively.

In a slaughterhouse survey in ruminants of Tehran,
31.2 % of sheep and 64.3 % of goats were infected with F.
hepatica (Eslami et al. 1976). The overall prevalence of
fascioliasis was lower than previous report in the region
that showed 22.8 % of sheep and 11.4 % of goats were
infected (Ahmadi and Meshkehkar 2010). In a study in
Ardabil Province (Daryani et al. 2006), reported that
prevalence of Fasciola spp. in sheep and goats was 5.3 and
4.9 %; as such prevalence of D. dendriticum in those ani-
mals was 6.8, and 12.4 %, respectively. In a slaughterhouse
survey of ruminants of Mazandaran Province 5.7 % of
sheep and 1.6 % of goats were infected with Fasciola spp.
(Moghaddam et al. 2004). Other studies were carried out in
Iran, reported variable prevalence rates of Fasciola spp.
and D. dendriticum in different regions of the country. A
study reported that 82 and 27.1 % of cattle and sheep livers
were infected in Khouzestan Province by F. hepatica,
respectively (Sahba et al. 1972). In a study conducted in the
northwest region of Iran, 8.57 and 20 % of sheep livers
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were infected by F. hepatica and D. dendriticum, respec-
tively (Ghazani et al. 2008). In the other study the prevalence
rate of F. hepatica in ruminants of Guilan and Mazandaran
Provinces was 21.5 and 12 % and this rate for Tehran
Province was 31.2 % of sheep and 64.3 % of goats (Eslami
1979). The prevalence rate of fascioliasis and dicrocoeliosis
in sheep in Meisam abattoir, Tehran, were 2.01 and 5.83 %
respectively (Khanjari et al. 2012). In a study performed in
slaughterhouse of Khorramabad in Lorestan Province, 9.5 %
of sheep and goats were infected with liver trematodes and
1.6 % of liver were condemned (Soukhtezari et al. 2000).
Almost 4.1 % of sheep slaughtered in Shahr-e Kord were
infected with F. hepatica (Manouchehehri Naini and Ba-
gheri 2000). This was in agreement with the data obtained in
our study. In Shiraz city study the prevalence rate of fas-
ciolosis in cattle and sheep were 2.91 and 2.10 %, respec-
tively, whereas the prevalence rate of dicrocoeliosis were
1.00 and 0.80 % in cattle and sheep, respectively (Ansari-
Lari and Moazzeni 2006).

Studies carried out in the neighboring countries of Iran
have reported different prevalence in different animals. In
Pakistan (Kashmir), infection rate of F. hepatica in sheep
and goats was 51.3, and 14.8 %, respectively (Sharma and
Raina 1989). In Turkey, 3.99 and 23.55 % of sheep and
0.48 and 2.65 % of cattle were infected with F. hepatica
and D. dendriticum, respectively (Gargili et al. 1999). In
Iraq, an abattoir survey in Basrah revealed that the preva-
lence for hepatic fasciolosis among sheep and goats was
0.72, and 3.30 %, respectively (Wajdi and Nassir 1983).
The corresponding figures from Saudi Arabia fascioliasis
were 0.04 and 0.00 % in sheep and goats, respectively
(Over et al. 1992). On the whole, infection with Fasciola
spp. and D. dendriticum in ruminants of Khoramabad was
less than different researchers at more different area in
Iran. In comparison to Iran, Pakistan (Kashmir region), a
neighboring country, has shown a higher rate in all species
(Sharma and Raina 1989), but infection with Fasciola in
livestock of Lorestan Province was more than that in Saudi
Arabia and Turkey (Gargili et al. 1999; Over et al. 1992).

A significant relationship between Fasciola spp. infec-
tion and season was also seen in sheep and goats during our
study. In all animal species (sheep and goats respectively)
the highest infection rate due to Fasciola spp. was seen in
the spring and autumn, respectively. The higher prevalence
of infection during these seasons can be correlated with the
meteorological data, which indicated high rainfall during
autumn and spring and also with the prevalence of infec-
tion in snails, which was high during rainfall periods
compared to other months of the year. Researchers (Kha-
llaayoune and El Hari 1991) showed that the main periods
for transmission of fasciolosis were spring and fall; how-
ever, potential infections during other periods of the year
were possible.
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The present study revealed the highest infection rate of
dicrocoeliosis in sheep (5.6 %). Our results showed sta-
tistical difference between seasonal pattern and dicrocoe-
liosis infection in goats and sheep. The higher prevalence
of infection was seen in spring for sheep and goats that this
is close to the results reported from Kashan (Ali et al.
2011), Ardebil (Daryani et al. 2006) and Mazandaran
(Moghaddam et al. 2004). In small ruminants, sheep seem
to be more susceptible to D. dendriticum than goats (Ji-
thendran and Bhat 1996). Animal age and relative sus-
ceptibility to the parasite have not yet been fully elucidated
(Manga-Gonzalez et al. 1990). Results indicate that the age
of infected animals might influence the egg output rate,
although further investigations are needed on this issue
(Manga-Gonzalez et al. 1990). Finally, stress-inducing
factors such as animal transportation and cold temperature
proved to enhance Dicrocoelium egg production, probably
inducing immune depression in animals (Sotiraki et al.
1999). Goats fasciolosis is considered less frequent than
sheep and infection; however, fasciolosis occurs as a major
constraint for goat production in many areas of the world.
The response against this parasite is stated to be host
specific and differs in different host species.

The main reason for low prevalence of dicrocoeliosis is
drought condition and the effect that is would have on the
snail intermediate hosts. So, climatic condition could be
responsible for this improvement and low prevalent. The
other reason is the movement of the animals from lowland to
mountain pastures where they become infected by the ants
and then bring the infection back to the valley during the cold
seasons (Eckert and Hertzberg 1994; Jithendran and Bhat
1996). Moreover, the migratory period seems to predispose
animals to infection, not only because of the presence of
intermediate hosts, but also for the high stress induced by the
transhumance on pasture-grazing nomadic sheep and goats
(Oryan et al. 2011; Otranto and Traversa 2002).

Conclusion

Liver infection due to distomatosis were more prevalent in
small ruminants during spring season. Different weather in
different seasons in Lorestan area may be differences in
parasitic infection. In general, data from the current study
showed an increase in the prevalence of fasciolosis.
Therefore, more action is suggested to control the disease
in this region of Iran. To reach this goal, a stronger monitor
of ruminants and treatment them are highly recommended.
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