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Abstract

Fasciola hepatica and Fasciola gigantica are two trematodes (liver flukes) that cause water- and food-
borne disease Fasciolosis. Many animals are involved in the life cycle of the Fasciola spp., such as
sheep, cattle, and camels, and humans are the definitive host. This work investigated the prevalence
of Fasciola among imported and local slaughtered sheep and the relation between infection rate and
seasons of the year. A total of 720,290 local and imported sheep (251,701 and 468,489, respectively)
were slaughtered in a Jeddah slaughterhouse (Western region of Saudi Arabia) over the periods of 2017-
2018, 2018-2019, and 2019-2020. In the three years of inspection, the infection rate at slaughter was
higher among imported than local sheep. In 2017-2018, both local and imported sheep had the highest
level of infection in the spring and the lowest in the winter. However, in 2018-2019, the highest rate of
infection for both was documented in the summer and the lowest in the winter. Lastly, in 2019-2020,
the highest rate of infection for local sheep was observed in the summer of 2020 and the lowest rate
of infection was observed in the spring of 2020. Among imported sheep, the highest rate of infection
was in the summer and the lowest was in winter for both 2019 and 2020. To control this disease, there
is the need to apply for successful integrated programs and practice adaptive management techniques.
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INTRODUCTION

Parasitic infections are considered serious
health issues and are prevalent throughout most
developing countries.! Annual losses due to
infection by the trematodes Fasciola hepatica and
Fasciola gigantica (liver flukes) in farm animals are
estimated to USS$3 billion or more.? Economically,
more than one factor contributes to the losses,
including medication costs, meat condemnation,
lower wool quality, lower milk production, and
more.? Liver flukes are considered one of the most
common ruminant parasites worldwide, and they
are spread throughout many regions.* Fasciola
hepatica and F. gigantica are the etiological agents
for the zoonotic disease fascioliasis.® This disease
is widespread among farm animals favoring sheep
and cattle as hosts and humans can be indirectly
infected as well.5

Saudi Arabia attracts thousands of foreign
workers annually from all over the globe, including
the countries of India, Pakistan, Indonesia, Egypt,
Sri Lanka, and the Philippines. Intestinal parasites
are endemic in those countries; however, all
workers are medically examined in their countries
as well as after their arrival in Saudi Arabia. Still,
studies have revealed that intestinal parasites
and protozoa among those populations prevail.”
Further, studies and literature regarding fasciolosis
are still scarce.

Fasciola hepatica is widely distributed but
it is particularly abundant in temperate regions
and cool high-altitude areas in the tropics and
subtropics, while F. gigantica is found mostly in
the tropical zones. The geographical distribution
of F. gigantica and F. hepatica is dependent on the
existence of snails in the environment because
snails play a major role as intermediate hosts for
the parasitic species.® A previous survey revealed
that 700 million domestic animals around the
world were infected with liver flukes.?

The route of infection is oral, which
suggests that the infection is transferred from
animals to human. In fact, cattle, sheep, and goats
can harbor the infection after ingestion of the
metacercarial cysts from soil or drinking water.
Afterwards, the cysts travel through the intestinal
wall and hepatic tissues until they reach the bile
duct.® Fascioliasis is characterized by chronic,
subacute, or acute inflammation of the infected
liver and the bile ducts. As sequela of improper

liver functions and liver cirrhosis, submandibular
edema appears, followed by anemia leading
to general intoxication and mortality in severe
prolonged cases.!® Published study shows a
current incidence of about 17 million human
cases of fascioliasis, with about 91 million being
at risk of infection.’ The Middle East, Asia, many
parts of the United States, South Africa, and parts
of Europe are considered geographic areas of
concerns for the spread of Fasciola species.’**?

Metacercariae are the infective stage
of Fasciola species, and humans can harbor the
infection through eating contaminated watercress
or drinking contaminated water.* In general, both
F. gigantica and F. hepatica have an identical life
cycle,® which depends upon two separate hosts.
The firstis an intermediate host, and the second is
the final host. The final host can be any of several
herbivorous mammals in addition to humans.
Members of the Lymnaeidae family (commonly
known as pond snails) are the corresponding
intermediate hosts for Fasciola species.’®* Human
fascioliasis has been recorded in many countries,
with Bolivia, Peru, Cuba, China, Spain, the Nile
Delta in Egypt, and central areas of Vietnam
and Northern Iran being considered as endemic
regions.’” Bovine fascioliasis is the focal source
of human fascioliasis. The closer the source of
fresh water is, the more the spread of fascioliasis.
According to this theory, the Middle East and North
Africa regions, particularly Egypt, Ethiopia, Iran,
Iraq, and Syria, are hyperendemic areas for human
fascioliasis.®

The prevalence of fascioliasis does not
differ by the sex of the infected host, regardless
of the rate of infection in the area. However, some
studies have observed a slight increase in male
hosts compared to the female,*® which could
be due to girls and women spending less time
with livestock, particularly during pregnancy and
lactation periods.

Molecular biology techniques
have become widely used in identifying
microorganisms.® Regardless of the advances
in modern techniques, persistent challenges
include identifying reinfection after treatment and
differentiating between acute and chronic stages
in the detection of resistant strains.*® Furthermore,
vaccination against fascioliasis is not available,
and anthelminthic drugs are the only treatment
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options for fascioliasis.?’ The objective of this study
was to evaluate infection of sheep with Fasciola

spp. in Saudi Arabia.

MATERIALS AND METHODS

The taxonomic position of Fasciola may
be summarized as follows according to Sy et al.:**

Kingdom: Animalia
Phylum: platyhelminths
Class: Trematoda
Subclass: Digenea
Family: Fasciolidae
Genus: Fasciola
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A total of 720,290 sheep, including local
(251,701) and imported (468,589) sheep, were
slaughtered in a Jeddah slaughterhouse (Western
region of Saudi Arabia) over the period of 2017-
2018, 2018-2019, and 2019-2020. The prevalence
of fascioliasis in slaughtered sheep was determined
by tri-weekly visits to the main slaughterhouse in
Jeddah from July 2017 to July 2018 (36,440 local
and 72,813 imported sheep), from August 2018 to
August 2019 (143,535 local and 232,409 imported
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Fig. 1a. Seasonal recordings of the infection rate in the local cattle for the year July 2017 - July 2018.
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Fig. 1b. Seasonal recordings of the infection rate in the imported cattle for the year July 2017 - July 2018.
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sheep), and from September 2019 to December
2020 (71,726 local and 163,367 imported sheep),
the last data collection was taken in more than a
year due to disrupted by the COVID-19 pandemic.
Examination of Slaughtered Sheep

After a slaughtered sheep was skinned,
the outer surface of the carcass was examined by
visual observation for any abnormal lesion and
then the abdominal cavity was opened to check
the internal organs. For each sheep, the liver was
inspected by making multiple deep incisions in
the lobes and the gallbladder was opened using
a knife. Observations were confirmed by the
veterinarians throughout the meat inspection
visits.
Statistical Analysis

All the data collected were analyzed
to determine the prevalence of fascioliasis in
imported and local slaughtered sheep for 3 years

and its relationship to seasonal infections. The
differences in infection rate between local and
imported sheep in different years and seasons
were determined using analysis of variance
(Correlations). The statistical tests were performed
using a software package (IBM® SPSS® Statistics,
SA, version 22). A p value < 0.05 was considered
as significant.

RESULTS
Infection Rate

In the first year (2017-2018), the infection
rate was higher among imported slaughtered
sheep (2.12%) than in local slaughtered sheep
(0.66%), as shown in Table 1. The same trend was
found in the following years. In 2018-2019, the
imported slaughtered sheep had an infection rate
of 0.62% and the local slaughtered sheep had a
rate of 0.12%. Similarly, the imported sheep had

Table 1. A comparison between the Fasciolosis infection rates of local and imported sheep over the course of the

3 years of inspection

Year Slaughtered Infected local Rate of Slaughtered Infected Rate of
local sheep sheep infection (%) imported sheep imported sheep infection (%)
2017-2018 36,440** 241** 0.66 72,813** 1542** 2.12
2018-2019 143,535** 179%* 0.12 232,409%** 1448** 0.62
2019-2020 71,726** 192%* 0.27 163,367** 1951** 1.19

**_Correlation is significant at the 0.01 level (2-tailed).
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Fig. 2a. Seasonal recordings of the infection rate in the local cattle for the year August 2018 - August 2019.
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a high rate of infection (1.19%) in the year 2019-
2020 compare to the local slaughtered sheep
(0.27%). Table 1 shows a significant difference in
the rate of infection between local and imported
sheep (p < 0.01).
Relation Between Infection Rate and Season
During the 3-year span of the study,
a correlation was found between the season
in which the local and imported sheep were
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slaughtered and the prevalence of fascioliasis, as
shown in Fig. 1a, b for 2017-2018, Fig. 2a, b for
2018-2019, and Fig. 3a, b for 2019-2020.
Relation Between Infection Rate and Season for
July 2017 to July 2018

For the year 2017-2018, the highest rate
of infection in local sheep was observed in the
spring (1.25%), and the lowest rate of infection
was observed in the winter (0.29%). Similarly, the
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Fig. 2b. Seasonal recordings of the infection rate in the imported cattle for the year August 2018 - August 2019.
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Fig. 3a. Seasonal recordings of the infection rate in the local cattle for the year September 2019 - December 2020.
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imported sheep had the highest rate of infection
in the spring (2.95%) and the lowest in the winter
(1.26%). The imported sheep had a higher rate of
infection than the local breed in all seasons, and
the difference in the infection rates of local and
imported sheep was with high significant values. In
2017, fall and summer had significant differences
in infection rates between the groups.
Relation Between Infection Rate and Season for
August 2018 to August 2019

For the local sheep in 2018-2019, the
highest rate of infection was observed in the
summer of 2018 (0.28%), and the lowest rate
of infection was observed in the winter (0.02%).
A similar trend was observed in the imported
sheep, which had the highest rate of infection in
the summer (1.04%) and the lowest in the winter
and spring (0.50 and 0.50%, respectively). In
comparisons between local and imported sheep,
the imported animals always had the highest rate
of infection in all seasons except summer. For both
types of sheep, there was an obvious elevation
in infection rates as the weather got warmer in
the spring and summer. A comparison of all years
showed a significant difference in the infection
rates of local and imported sheep for the year
2018-2019.
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For the local sheep in 2019-2020, the
highest rate of infection was observed in the
summer of 2020 (0.72%), and the lowest was
observed in the spring of 2020 (0.12%). The
imported sheep showed a similar trend, with the
highest rate of infection occurring in the summer
(1.94%) and the lowest in the winters of 2019 and
2020 (0.90% and 0.90%, respectively). However,
in comparisons of all seasons between local and
imported sheep, the highest rate of infection
occurred in imported sheep in all seasons. For both
types of sheep, there was an obvious elevation in
infection rates as the weather got warmer in the
spring and summer.

DISCUSSION

Fasciola is a ubiquitous parasite
worldwide, with animal infection reaching up to
90% prevalence in some areas.?> Magzoub and
Kasim? were the first to publish the prevalence of
animal fascioliasis in Saudi Arabia. They found that
imported slaughtered cattle have higher infected
in the Eastern, Northern, and Western regions.
Further, imported sheep had similar results in
previous studies in different cities include Riyadh
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Fig. 3b. Seasonal recordings of the infection rate in the imported cattle for the year September 2019 - December 2020.
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and Taif, but the infection rate in local sheep was
much lower than in imported sheep.?* %> These
results are agreed with our results.

A correlation between infection rate and
season has been observed in previous studies in
various countries.?2®

A previous study evaluated the prevalence
of fascioliasis in a Jeddah slaughterhouse.”® The
examined animals included 2470 imported sheep,
142 imported cattle, 5 imported camels, and 4050
local sheep. Infection with fascioliasis in imported
animals was 30.14%, 4.22%, and 0% for sheep,
cattle, and camels, respectively, and local sheep
were free from fascioliasis. Degheidy et al.?®
conducted a study on the prevalence of fascioliasis
as well as liver abscesses in infected animals at
an Al-Taif slaughterhouse. Their results showed
that of the 18,925 examined sheep, 3501 (18.5%)
were condemned because of fascioliasis and liver
abscesses. In Riyadh, a comparative study between
imported and local slaughtered sheep revealed
that the incidence in imported sheep was higher
than that in the local sheep.?

Due to the religious position of Saudi
Arabia among Muslims, especially at the time of
a pilgrimage, the number of slaughtered animals
increases dramatically (up to the millions). The
ability on increasing in demand of livestock is
highly affected by the prevalence of fascioliasis
in the country, which highlights the strong need
for control of imported livestock. In a study on
slaughtered cattle and goats in Taiz, Yemen, by
Hezam et al.,*® prevalence of fascioliasis was
5.47% for cattle and 3.14% for goats. The study
also showed that adult and male goats were
more susceptible to the disease than younger and
female ones. On the contrary, female cattle were
more likely to be infected than male. Babiker et
al.** conducted a retrospective study in Sudan,
using records on fascioliasis collected between
1998 and 2007 from four slaughterhouses. Their
study revealed the prevalence of fascioliasis to be
6.05% for cattle and 2.37% for sheep.

In Egypt, Hussein and Khalifa*? collected
297 fecal samples to study the prevalence of
fascioliasis in cattle, buffalo, and sheep and
found a positivity rate of 30.3%. In addition, the
study revealed higher incidences among buffalo
compared with cattle, with the lowest infection
rate occurring among sheep.

In 2011, a survey study on animal
fascioliasis in the Hawaler region, Kurdistan, Iraq,
showed infection rates of 4.11%, 3.63%, and
3.44% in sheep, goats, and cattle, respectively. The
study also revealed great variations in infection
rates between different seasons, with rates being
higher in the summer.** Furthermore, Hussain and
Zghair* conducted an epidemiological study on
animal fascioliasis in Karbala, Iraq, and reported
3.61% and 5.77% infection rates for cattle and
sheep, respectively. Rinaldi et al.,*® studied the
prevalence of fascioliasis in Europe, particularly
in three countries (Ireland, Italy, and Switzerland),
and found infection rates of 61.6%, 7.9%, and
4%, respectively. All these results are agreed with
our results. While a study in Nigeria evaluated
animal fascioliasis by examining 400 cattle and
350 goats and revealed 197 (44.8%) cattle and
126 (36%) goats were positive for infection.’ In
Bangladesh, 762 stool samples were collected
from cattle and examined for fascioliasis, with 504
(66.14%) showing a positive result.*® The rate of
the infection in these results is greater than our
results.

The current study has several limitations.
Notably, samples were derived from limited
geographical areas, samples were preserved
in different media, and Fasciola eggs were not
included in the study. We recommend that future
studies consider Fasciola eggs and different larval
stages to obtain accurate species identification.

CONCLUSION

The importance of fascioliasis and its
effect on human health both in Saudi Arabia and
worldwide motivated this investigation of the
prevalence of infection in sheep slaughtered for
human consumption. It is necessary to implement
more practical methods and preventative
techniques to control infection with Fasciola
spp. and limit the contamination of animals in
pastures to reduce economic losses. Despite
the accumulated knowledge on fascioliasis in
recent years and technological advances, critical
limitations remain. More research is required,
especially with regard to histological changes of
the parasite, treatment options, and increased
resistance of the parasite in both animals and
humans.
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