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Unilocular Cystic Echinococcosis (CE), in livestock is caused by the larval cystic stage of
Echinococcus granulosus. Hydatid cysts in domestic animals lead to protein and economic losses,
because of the condemnation of slaughtered animals infected viscera as well as reducing the quality
and quantity of the livestock other productions such as milk, wool and meat. In Libya, hydatid
disease infects a wide range of domestic animals (sheep, goats, cattle and camels) act as intermediate
hosts E. granulosus. Prevalence of cystic hydatidosis based on available abattoirs data in livestock is
hyper endemic in Libya and infection rates in all domestic slaughtered animals reached almost 50%.
Many abattoir investigations in Libya have revealed that hydatid cyst is a disease, which infect a
wide range of animal species with variable rates of infection, for example, sheep (1.6 to 40%), goats
(5.6 to 70%), cattle (2.7 to 56%) and camels (2.7 to 48%) in different cities of Libya. Population of
stray dogs and its worm burden infection of E. granulosus, socio-economic development, socio-
economic agricultural practices, common traditional animal husbandry practices and the practices of
slaughtering of domesticated animals continued the transmission of cystic hydatidosis in the various
cities of Libya. Importance of echinococcosis given on human health and domestic animals industry,
it is necessary to implement monitoring and control measures in this regard in Libya. This requires
public health education and awareness about the dangers of the disease and its transmission and
preventive routes, education on the appropriate ways of washing and disinfecting of vegetables and
fruits, education on the correct ways of animal slaughtering, prevention on feeding dogs by viscera
of home-slaughtered animals, prevention on direct contact by dogs faeces, enforce legislation on
meat inspection and improve veterinary services in both government as well as private abattoirs in
Libya.
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Introduction

Cystic echinococcosis or cystic hydatidosis caused by the larval stage
of Echinococcus granulosus. Hydatid disease in livestock has
worldwide distribution, and used to be particularly common in
developing countries and under developed countries including the
Mediterranean region. However, the greater prevalence of hydatid
cysts is found in agricultural regions particularly in temperate zones,
Central Asia, China, Australia and parts of Africa [16] [50].

Human echinococcosis in history of Arabic writing of
renowned Muslim Physician Al-Razi (Circa, 900 AD), who
described the nature and source of these watery sacs of dog origin as
‘al-akyas al-maiyah’ [1]. The traditional meat handlers and butchers
often described animal hydatid cyst as ‘al-atash’ or thrusts because
the cysts were thought to represent water remains for domestic
animals (sheep, goats, cattle and camels) over long dry periods when
drinking water was scare. In most of the Islamic countries, dogs are
considered as ‘unclean’ and people in these regions do not keep them
as domestic pet, with the exception of some westernized segment of
society.

Human activities play also a critical role in the persistence of E.
granulosus in farm species [23]. Human behavior has also been
recognized as playing a key role in the perpetuation of
echinococcosis transmission [41]. This behavior is closely related to
human cultural and economic backgrounds [18]. The use of
epidemiological techniques and anthropologic knowledge has served
in the past to highlight the reasons for the distribution of
echinococcosis [7].

The wide spread of dogs population found in both urban and
rural areas of Libya, which impact the endemicity of cystic
echinococcosis in the region. The people often slaughter livestock on
various festive and religious occasions and reward infected offal to
dogs which maintain the life cycle of E. granulosus. Molecular
studies of [10] in China reported the existence of a common strain of
E. granulosus which infects sheep, cattle, camels, pigs, and humans.
[36], [27] have also reported presence of a common homogenous
strain of E. granulosus in humans and various hosts including sheep,
macropods, goats, cattle, camels pigs and dingo in Australia.
Quantitative similarities in the biochemical profiles of hydatid fluids
in cystic echinococcosis from hosts of different origin suggest the
existence of sheep forms of E. granulosus in human and other
domestic animal intermediate hosts in Libya [46]. However, [9], and

[11] have described the presence of two distinct strains of E.
granulosus in United Kingdom and Kenya respectively. Camels are
commonly infected in the Middle East and Africa, yet opinion differs
with regard to the infectivity of E. granulosus of camel origin to
humans [38], [19], [49]. [39] Reported that the main causative agent
for animal hydatidosis in Somalia likely to be the camel strain of E.
granulosus.

Liver had higher hydatid cysts than lungs in sheep, goats and
cattle, while in camel’s lungs had higher infection [17], [33], [22].
The fertility of cystic echinococcosis is noticeably higher in sheep,
goats and camels reinforces importance of these livestock in the
endemicity and maintaining the life cycle of cystic hydatidosis in
Libya [17], [24], [31], [33] and [35].

The dog is the principal source of infection for both humans and
livestock for echinococcosis in the region. The ability of dogs to roam
freely in the areas is the most commonly associated risk factors for
the infection of E. granulosus [16] [14], [37]. Likewise, stray dogs
showed greater intensity of infection compared with domesticated
dogs [13], [30]. Cystic hydatidosis is endemic in Libya as the stray
dogs have freely access to roam around and are often rewarded with
the discarded offal of various animals slaughtered for human
consumption and constitute the principal definitive host reservoir of
disease in the region. The faeces of dogs containing eggs of E.
granulosus contaminate environment (ground, grasses and water).
Intermediate domestic animal hosts become infected with hydatid
cysts when they ingest viable eggs in their food such as vegetables,
herbs, fruits or drunk in contaminated water. Due to small size of E.
granulosus dogs cay hundreds or even thousands of adult worms
without showing any signs of illness to the dogs. The adult worms
deposit a large number of eggs which are immediately passed out in
the faeces of dogs in the environment. Eggs are immediately source
of infection to livestock and humans. The man is considered as ‘dead
end’ host for E. granulosus. The life cycle of the parasite completed
when carnivores eat infected herbivores [40], [51].

The life cycle of E. granulosus completes in two mammalian
hosts. The first is the definitive host which is usually wild/domestic
carnivores for the adult stage of E. granulosus and second is an
intermediate host which is usually domestic/wild ungulates for the
larval stage (hydatis cyst). In Libya, dogs are the only known natural
definitive host of cystic echinococcosis and are responsible for the
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contamination of the pasture with infective eggs [17], [25] and [28].

The present paper is a review on the prevalence of cystic
echinococcosis in livestock in Libya. The data were collected from
most appropriate publications on this disease.

Livestock Cystic Echinococcosis: Abattoir data on prevalence of
cystic hydatidosis from different cities of Libya are presented in the
Table. [42] Described first time cystic hydatidosis in domestic
animals in Libya and stated that it is common in camels. [15]
Reported 40 to 70% prevalence of cystic echinococcosis disease
among sheep and cattle respectively around Tripoli area. Abattoir
data collected from Benghazi area eastern of the country from 1975
to 1977, indicated that the rate of infection of hydatid cyst in imported
animals was 0.8% in sheep, 3.1% in cattle and 20% in camels, while
in local reared animals the rate of infection of hydatid disease was
2.7% in sheep, 7.9% in goats, 11.2% in cattle and 16% in camels [24].
[3] Obtained abattoir data in Tripoli area, and found cystic
echinococcosis in imported animals were 25.8% in sheep, 3.8% in
cattle and 26.4% in camels, while in local reared animals infection
rate was 4.3% in sheep, 6.6% in cattle and 27.2% in camels. Later on,
[25] collected data from ten slaughter houses around the country and
found that, 7.9% of the infected animals were infected with cystic
hydatidosis. [26] Studied hydatid disease in livestock slaughtered in
fourteen abattoirs around the country and reported 1.5, 5.4 and 35.9%
among goats, cattle and camels respectively were infected with the
disease. Eight years later [28] examined prevalence of cystic
echinococcosis in sheep, goats and camels slaughtered in six abattoirs
at Zawia, Tripoli, EI-Khumes , Misurata, Sirte and Benbhazi abattoirs
and found 15.8, 3.8, and 48% of sheep, goats and camels respectively
were infected with hydatid disease. [5] Investigated infection of
hydatid cysts in sheep, goats, cattle and camels slaughtered in in the
abattoirs from Shahat (Al-Jabal Al- Akhdar) indicated that 8.7% in
sheep, 5.4% in goats, 6.4% in cattle and 35% in camels were infected
with cystic hyadtidosis.

Table: Abattoirs data on prevalence of cystic Echinococcosis in
livestock from regions.
Infection rate (%) in livestock

Locality/City Sheep Goat Cattle Camel References
Benghazi 3.3 18.1 139 291 [17]
Tripoli 27 79 112 161 [24]
regions
Tripoli — p5g . 38 264 [3]
regions

Kufra - 15 54 395 [26]
Shahat (Al-
Jabal Al- 89 54 64 350 [5]
Akhder)
Zawia 15.8 3.8 - 48.0 [28]
Benghazi 20.0 34 13.6 11.0 [47]
Sebha 185 40 150 126 121
Sirte 4.9 24 2.7 15.0 [33]
Bayada 56.0 400 285 - [20]
Misurata 10.5 - 10.5 125 [35]

[31] Studied prevalence of hydatid cysts in slaughtered animals in the
abattoirs of Benghazi city and reported infection rate of 1% in sheep,
4.6% in goats, 1% in cattle and 2% in camels. [2] Examined infection
of hydatid disease among domestic animals( sheep, goats, cattle and
camels) slaughtered for human consumption in the abattoirs, and
religious and social occasions in Sebha city and found 18.5% in
sheep, 4% in goats, 15% in cattle and 12.6% in camels were infected
with the disease. [47] Examined 1087 sheep, 881 goats, 428 camels
and 614 cattle at post mortem in Benghazi abattoirs eastern of the
country and found that, 20, 3.4, 13.6 and 11%, respectively were
infected with Hydatid disease. [32] Examined 1380 local bred camels
(Camelus dromedaries) slaughtered at Sirte abattoirs, and found that
3.62% of the animals were infected with hydatid cysts. One year
later, investigation on the prevalence of cystic echinococcosis in
livestock was conducted by [21] at Misurata abattoirs about 200Km
east of Tripoli the capital; the obtained results showed that, 16.7% of
6935 sheep, 14.6% of 1901 cattle and 12.9% of 1863 camels were
infected with hydatid cysts.

[33], published data on hydatidosis in the Sirte abattoirs in
sheep, goats, camels and cattle, the data indicated that, 4.9, 2.4, 2.7
and 15% of these animals respectively were infected with hydatid
cysts. Further eastern of the country again, data collected from
Bayada city abattoirs (Alkhlele and Atellal) showed that, 56, 40 and
28.5% of examined sheep (715), goats (500) and cattle (350)
respectively were infected with hydatid cyst [20]. One year later, [35]
studied incidence of hydatid disease in slaughtered livestock in the
city Misurata and reported infection rates of 10.5 % in sheep, in 10.5
% in cattle and 12.5 % in camels. Lastly, a study by [22], who
examined 32,971 livestock animals including 25314 sheep, 7496
camels and 161 cattle from different government abattoirs all around
the country, the overall prevalence rate of infection of cystic
hydatidosis was 10.0% and among the individual group of animals,
the rate of infection with cystic hydatidosis was 10.5% in sheep,
12.5% in camels and 10.5% in cattle.

Sheep and camels have highest rate of infection than the other
animals including cattle and goats and are frequently slaughtered for
human consumption in the official abattoirs in the various parts of
Libya [17], [24], [31], [47], [33], [35]. A study of [25] may support
the idea that sheep/dog strain of E. granulosus is the most common
strain in Libya. A comparative study on the biochemical parameters
of E. granulosus in hydatid cysts in sheep, goats, cattle and camels
suggest the existence of sheep strains of this parasite in different
livestock and humans [46].

The infection rate is significantly higher in sheep and maintained
endemicity of hydatidosis in the region. In general, goats in Libya
always have lower infection of cystic echinococcosis compared to the
other intermediate hosts such as sheep, cattle and camels [26], [28]
[2] [33]. Two factors may explain this fact, firstly related to the
feeding behavior of the goats, where they usually feed on the upper
parts or most distal parts of plants and shrubs, while other
intermediate hosts feed on the ground grasses which increase the
chance of swallowing the eggs of E. granulosus. Secondly related to
host immunity [2]. [31] and [35] found none of hydatid cyst was
found to be fertile in cattle and probably these animals are unlikely
to have significant role in the transmission and maintenance of this
parasite. In southern Libya, camels are the main traditional source of
meat and are usually slaughtered on religious and social occasions
throughout the year. The offal from these animals (liver, lungs and
spleen) are usually offered to domestic dogs and cats or dumped in
rubbish bins outside houses where stay dogs are easily feed on them.
Thus the camels may be playing role to continue the life cycle of E.
granulosus in the region.

Significant seasonal variations in the prevalence of cystic
hydatidosis were also recorded through Libyan abattoir meat
inspection and this could be due to the differences in the
environmental conditions between the different areas of the country
along the different seasons [22] and these findings agreed to those
reported in other countries [6], [29]. In addition, other environmental
factors such as high altitudes and increasing annual rainfall are also
associated with the variable rates of the prevalence of Cystic
Echinococcosis in livestock [4] [23]. Moreover, exposing of the
parasite eggs to hostile environmental conditions will reduce their
infective capacity [47].

In Libya, human behavior play an important role in the
increasing risk of infection with cystic hydtidosis to livestock such as
feeding of hydatid infected organs to dogs especially in socio-cultural
occasions such as the festival of marriage and the religious day (EID
Al-UDHA). During these occasions, hundreds of thousands of
animals may be slaughtered in a single day under no veterinary
inspection which therefore, maintains a highly infected dog
population, the majority of which are farm and strays. In addition,
lack of anti-helminthic treatment for infected dogs and dog owners'
poor health education are all factors influencing the transmissions of
hydatid disease between the definitive and intermediate hosts.
However, general lack of people knowledge and awareness about
infection factors may facilitate the transmission of hydatidosis in
Livestock and the epidemiological models such as number and age
of hosts, geographical location, species of hosts and the farming
management type can identify them, [43].

The levels of infection, particularly with E. granulosus hydatid
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cysts, impose an enormous medical, social and economic burden in

the affected areas. Losses due to hydatid disease are largely economic

through damage to domestic animals with the possible bans of import
and export animals and their products especially from endemic areas

[8], [44]. For instance, previous reports from the abattoirs around the

country showed high rates of infection with cystic hydatidosis in

slaughtered animals, however, such a situation has a critical
economic impact due to the disease causing not only losses of internal
animal organs and other products such as milk and meat, but also

productivity in general [34].

Estimates of economic losses as a result of destroying the
infected organs or the whole animal carcasses due to hydatid cysts in
Libya are not known because of the unavailability of governmental
and abattoir records, however, the high level of infection with Cystic
Echinococcosis reported in livestock along the last few decades
indicate the possible higher economic losses which may reach
hundreds of thousands of Libyan dinars annually [17], [33], [42].

The reported differences in the rate of prevalence of cystic
hydatidosis between the different areas and also between the different
intermediate hosts could be due to the differences in the
environmental factors effecting the parasite eggs, such as
temperature, humidity and the nature of the pasture between those
areas as well as the existence of different strains of E. granulosus
morphologically and biochemically adapted to each farm species

[42].

Cystic hydatidosis is prevalent in domestic animals with the
variable rates of infection between animal species and between
different areas in Libya. The disease remains endemic and enzootic
and an increasing public health problem in region because there is no
active surveillance and control measures on national and regional
levels. The ministries of health, the veterinary services, the civic
bodies and law enforcement agencies should play important role for
the awareness of hydatid disease and control programs. Provision of
facilities for proper disposal of infected offal of animals should be
adopted and should not be dumped nearby human residences and in
the nearby desert as each of these sites has its own dog populations,
which have free access in the transmission of hydatid disease in the
regions. In Libya, unregulated private slaughter of livestock is
universal in both rural and urban areas, almost on every marriage,
birth of child and even acquisition of a new house or a car is an
occasion for animal sacrifice. People should be educated to avoid
offering offal of slaughtered animals to stray dogs. Authorities should
obtain regularly abattoir records on the infection of cystic
echinococcosis in livestock and, government should provide better
supervised abattoirs in the municipalities of the areas.
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