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Introduction

1. INTRODUCTION

Hydatidosis is a widespread zoonotic disease infecting large number
of animals and humans {Bource , 2001} . It is caused by the larval stage
for dogs and by eggs for humans and animals of any onc of the four
species of genus Echinococcus Rudolphi , 1801 . Those four species are
Echinococcus granulosus (Baisch | 1786}, Echinococcus multilocularis
(Leuckart , 1863} , Echinococcus vogeli (Rausch and Bemnstein . 1972}
and Fchinococeus oligarthrus (Diesing ,.1963) (Thompson and Lymbery,
1988} . The latter two species are rare infections are confined to Central
and South America . The taxonomy of four species of genus
Echinococcus was based on (1) morphological variations alone and
(2) mitochondrial DNA sequencing showed these species to be
genetically distinet (Bowles et al ., 1992) . The life cycle pattems and

distribution of these four species was reviewed by Rausch (1995} .

Adult Echinococcus spp. are small , true tapeworms belonging to
the class Cestoda within the phylum platyhelminths . Subfamily
Echinococcinae {Thompson . 1995 - Rausch , 1997) . They have a
characteristic features of order cyclophyllidea . Echinococctis spp. are
obligatory parasites of mammals requiring two hosts to complete their life
cycle . Both adult and larval stages of these species are morphologically

and biologically dissimilar .

t{vdatidosis has been reported in both urban and rural communities
where dog , the main definitive host , have been access to 1aw offal
through home-slaughter  from poorly regulaied abattoirs or from
scavenging carcasses Of discarded offal {Watson-Jones ez af ., 1997) .

Man can be infected by ingesting eggs from canine faeces on vegetables
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or fruits or from handling dogs (Onzah et al ., 1989) . In addition o
economic importance , hydatidosis is a great threat to public health and

many human cases require surgical interference (Haridy et af., 2000) .

I'he prevalence rates of cystic hydatidosis in livestock are indicators
of environmental transmission and potential risk for human {!brahem and
Craig . 1998} . Hydatid disease is endemic in many animals raising
countries particularly in Middle East , Mediterranean (FAQ | 1993 ;
Clavel et af .. 1999 and Erman et al., 2001} , North Africa (Matossian e/
o, 1977 and Gebree! er af, 1083) . Hydatid disease appears 10 be
endemic in Libya (Gebreel ef al., 1983) However little work has been
published in Libya {Dar and Taguri , 1978 ; Gebreel ef ¢, 1983 ; Kalani
et al.. 1984 : Gusbi , 1987 | Gusbi er af., 1987 ; Awan ¢f al., 1990 ;
Shambesh er af.. 1992 . 1999 ; Khan and Kidwai , 1996 ; Khan and E!-
Buni . 1999 ; Tashani er al., 2002 and Mohamed er al., 2004) .

The aim of this study are {1) Determining the current prevalence
of cystic echinococcosis in various domestic herbivorous animals
slaughtered for human consumption in Sirt . (2} Study the morphological
characters of larval stage of Echinococcus gramilosus in these animals .
{3) Analyse the different factors which may responsible for transmission
and spread of the disease m Sirt . and (4) Analysis of obtained results

using different statistical methods .
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2. LITERATURE REVIEW

2.1 Morphological characters of £. granufosus

Adult wﬁrm . The adult parasites in the intestine of dogs represent
one of the smallest tapeworms , with varying length between 3 and 9 mm
and usually of only 3-3 proglottids the scolex is globular in shape and
has a prominent rostellum , armed with a double row of between 30 and
36 hooks ( Saidi , 1976 ; Gutierrez, 1990 and Thompson and Mc Manus,
2002 ) . The eggs are very similar 1o those of the genus Taenia , and
measure between 30 and 40 pm in diameter . The eggs are resistant to
temperature ranging from 30 1o 38 °C (Gemmel and Lawson , 1986 ;
Thompson ef al., 1993) .An infected dog is known to be capable of
sheeding about 120 million eggs per week {Morris and Richards , 1992) .

The metacestode (hydatids) @ The term metacestode and hydaud
cysts are used to describe the larval stape of all specics of Echinococcus .
Clinical and economical aspect of infection due to this stage (Thompson,
1995} . The hydatid cysis are large, roughly spherical , fluid filled hollow
bladders . containing numerous protoscoleces (forming the so-called
hydatid sand) , broad capsules and daughter cysts which are identical in
form to their parent cyst . The cyst wall itself consists of an outer
laminated hyaline wall , su]:::pc:rting the whole cyst . Beneath this there is
a nucleated germinal layer , sudded with developing broad capsules ,
which may eventually break of to float freely in the fluid filled cyst . The
protoscoleces are formed within the broad capsules , which may rupture
to give the frec protoscoleces in the hydatid fluid {Morris and Richards ,

1992 and Muller , 2002) .
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2.2 Life cvele patterns of £, gramulosus in Libya :

The life cycle of E. gremidosusis a domestic cycle (Fig . 1},
involving domestic dog as the definitive host for the adult worms and
various species of livestock including sheep, goats cattle , camels ,
buffalocs , pigs , horses and donkeys as intermediate hosts for the larval
stage (Ei-Kordy , 1946 ; Dar and Taguri , 1978 , 1979 : Larbaoui et al.,
1980 : Gusbi et al., 1987 : Pandey er al., 1988 ; Ahmed , 1991).

Dogs are responsible for the comamination of the pasture with the
infective eggs {Gusbi , 1987} . Various domesticated animals harbors the
larval hvdatid cyst stage (Gusbi et al., 1990) . Human infection may
acquired through the ingestion of eggs with vegetable or drinking water
or through direct contact with dogs as in case of children (Gebree! et al.,
1083 and Shambesh ef al. 1992) or through tending the herds of goats and
sheep (Kalani et ol., 1984) . Fossati {1970) reperted that human infection
may acquired through inhalation of dust containing eggs , this may occurs
because Libyan climate characteristic with ™ gibli * storm can assist in the

inhalation of eggs with dust.

The eggs pass in the facces of definitive hosts . After ingestion by
the intermediate hosts , the eggs hatch in the small intestine and releases
an onchosphere , that penetrates the intestinal wall , then migrates
thmugh'circulatur}f systemn into various organs such as liver and lungs . In
(hese orpans the onchosphere develops into a ¢yst , which grow gradually
and producing protoscoleces . ‘The definitive host become infected by
inpesting the infected organs . After ingestion the protoscoleces
evaginate , then attach 10 the intestinal mucosa and develop into adult

wWorm .
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Figure 1 : Diagrammatic representation the life cycle of £ granulosus
Indicate shecp-dog life cvele { Source : Parasites and health
Echinococcosis . Last modified : 2003 ).
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The major differences in the life cycle of the four Echinococcus
species are the nature of hosts involving (Rausch , 1997) . The adult
worm tend to host-specific , whereas the metacestode larva stages are
able to develop in large number of different mammalian hosts-species .
The geographic distribution of four species is important to 1he
differentiaie between the four Echinococcus spectes ; E. vogell and E.
oligarthus are restricted to central and south America {(Krammerer and
Schantz . 1993) . Emultilocularis distributed throughout the northern
hemisphere extending from parts of central Europe into Asia and western
Alaska . but recently occur in central and north America (Rausch , 1997) .
E.eramiosus is the most widely distribution throughout the world in
particularly common sheep herding areas of developing countries . In
Libya , £ gramdosus is the only species known to occur and responsible

for hydatid disease in both human and domestic animals .

2.3 Strains of E . granulosus :

The term strain refers in the case of E. granulosus 10 « variants
which differ statistically from other groups of the species In gene
frequencies and in more characters of the actual of potential of hydatid
discase » (Thompsen and Lymbery , 1990 ; Thompson and McManus ,
2002) , For many years morphological and biological variability has been
noted between populations of E. granulosus in different geographical
regions and in different hosts . Described differencés have inciuded
morphology , biochemistry , physiology . pathogenicity , development
patterns and invectivity to human and domestic animals (Thompsoen and

Lymbery , 1988) .,

The nature and diversity of variation within the genus Lchinococcus

have evolved rapidly in recent years through characterization of the
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nuclear and mitochondrial genomes of representative isolates of the
strains {Bowles e af,, 1992 ; Bowles and Mc Manus , 1993a) . At the
present time , 10 genetically distinct population (genotypes) of
E.granulosus from different geographical areas are known to exist
(Lavikainen ef al ., 2003 } . The globally distributed Gl genotype of
sheep is maintained in life cycles involving dogs and sheep . [ts found in
Australian mainland , Europe , USA , Newzealand , Africa , China |
Middle East , South America and Russian Federation . The strain
predominates in most domestic hosts in these countries (l:cKert and
Thompson , 1988 and FEuzéby . 1991) . Tasmanian sheep strain (G2
genotype distributed in Tasmania and Argentine , its slightly different
from the common sheep strain in mitochondrial DNA sequences . Buffalo
strain (i3 genotvpe in India . Horse strain G4 genotype , is adapied to
horses and dogs throughout the _united kingdom . Middle East , South
Africa and Newzealand (Smyth and Davis , 1974 and Bowles ef al.,
1992} . Cantle strain G5 genotype occurs in catile and dogs in Europe ,
South Africa , India , Srilanka , Russian Federauon and South America .
Camel strain G6 genotype , in Middle East, Africa, China and Argentina
in cycles involving camels and dogs . This strain was identified in Kenya,
oceurring in camels (Bowles ef af., 1992 and Bowles and Mc Manus ,
1993b) . Pig strain G7 genotype , adapted to pigs and dogs has been
reported in Europe , Russian Federation and South Amernica (Mc Manus
and Bryant , 1995) . Cervid strain G8 genotype in North America and
Furepe , its cycles involving welves and dogs . Lion strain GY genotype
in Africa (Thompson and Mc Manus , 2002) . Fennoscandian cervid

strain G10 genotype , in Finland (Lavikainen ef af., 2003)
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2.4 Biochemical profile of hyvdatid cysts :

McManus (1981) made a biochemical studies on the larval and
adult stages of E. grasulosus , he found that biochemical composition of
E. granosus of sheep origin in Kenya and United kingdom are identical
and the constituenis of DNA and RNA in both types were found similar
in all the larval forms of E. granulosus . Sultan Sheniff et al. (1989}
measured the levels of lipids and proteins in hydatid cysts fluid collected

from lung and liver hydatid cysts of sheep and humans .

Shaafie ef af. (1999) made a study on the biochemical profiles of
hydatid cyst fluid of E. granulosus of human and animal origin from
Libya . They found that there is quantitative variations in the {eveis of
sodium , potassium , calcium , cholesterol , glucose | urea , creatinine and
pama glutamy! transpeptidase in the cystic fluids of human and animal
origins and reported that the similarities in the biochemical profiles of
different hydatid cvst fluids suggest the existence of sheep strains of £
gramdosus in human and other domestic animal in Libya . On the other
hand Thompson and Lymbery (1991} suggested that biochemical studies
on hvdatid cysts from different host origins can provide valuable

information to determine the existence of £. grannfosus in Libya .

2.5 Epidemiology of hydatidosis :

The epidemiology of hydatid discase determined by the study of
public health problem , risk factors | animal hosts and transmission
cycles. Hippocrates described the human £ granufosus disease more
than two thousand years ago with the peculiar term " liver filled with
water " . Al-Rahzes the famous Arabian physician , subsequently wrote
on hydatid cyst of the liver about a thousand years ago {Adams , 1849) .

Hydatid disease still remains a serious healih problem in certain parts of
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the world and is endemic in Middle East , Mediterranean , South America

and Australia (Erman et af., 2001) .

| lydatid disease (£, granwdosis) is enr.iemic in many parts of the
world . The annual incidence rates of human cystic echinococcosis in
Northern Europe , Central Europe , Western Europe vary from sporadic ,
partially or mainly imported cases 10 low incidence rates of < | case per
100,000 inhabitants to higher rates up to > 10 cases per 100.000
(Navarrate e al., 1991 ; Léscher ef af., 1992 ; Magnussen and Thorsen ,
1992 and Braddick and Reily , 1993) . Cystic echinococcosis has long
been recognized as a serious public health problem in Greece (Karpathios

et al., 1985) , in Turkey (Altinatas and Ozensoy , 1993).

Echinococcus grannlosus occurs at high rates of infection in most
countrics of the Middle Fast (Matossian et al., 1977} . In endemic areas ,
the estimated range is 150 — 200 cases per 100,000 inhabitants (Gabricle
et af., 1997) . Important domestic intermediate hosts in the Middle East
include the camels and sheep , with cattle , goats and donkeys also
harbouring hydatid infections (Al-Abbassy ef al., 1980 ; Al-Yaman et ai.,
1985 - Abdel-Hafez er al., 1986a ; Abdul-Salam and Farah , 1988 and
Kamhawi and Hijjawi , 1992) . The large stray dog populaticns found in

Middle Eastern countries are an important reservoir hosts of the infection.

Information on the public health problems in Middle Eastern
countries is largely based on reported clinical case series . In Jordan , the
annua! diagnostic incidence was estimated to vary from 15 to 65 cases
per 100.000 in different regions of the country (Kamhawi and Hijjawi ,
1992). In Saudi Arabia , numerous clinical reports suggest that a

considerable public health problem may exist (L.aajan and Nouh , 1991
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and Schaefer and Khan , 1991) . In lraq , hydatidosis is a disease of major
public health importance , where over 500 human cases of the disease
were reported annually (Matossian er af., 1977) . In Iran , the average
national surgical incidence of cystic hydatid disease varies between 0.1
(%) and 4.5(%) per lﬂﬂ,ﬂﬂﬂ‘ in different proviﬁces (Mahdi and Benyan .
1990) . An annual incidence is 3.6 (%) per 106,000 has been reported In
Kuwaiti (Shweiki er ad., 1990) but only 30% of the patients were Kuwaitl.
In Syria , 157 patienis , accounting for 2 % of all admissions at the

University Hospital ,were seen over a 7 ycars period (Munzer 1991}

Hydatidosis has been reported to be more common among
Christians than Muslims in Lebanon (Schwabe and Abou Duoud , 1961),
and the discase was unknown in Somali Muslims in Kenya (Macpherson
et ul., 1989} . These differences have ofien been assumed to be the result
of differences in degrees of contact with dogs . Islamic religious believers
consider the dog is an unclean animal and dogs are rarely allowed inside
Muslim houses and human have little direct contact with dogs . These
cuitural differences may limit exposure of Muslim populatiens 1o dog-
ransmitted pathogen in mmpérisnn to their non-Muslim neighbours ,
they certainly have not excluded exposure to infection (Schantz ef al.,

1995} .

Camels in east African region arc an important intermediate host .
However , E granulosus occurring 1n this host as a distinet strain and
rarely of ever infect humans ( Schantz et al.,, 1995 ) . Sheep and goats are
the main intermediate hosts for sheep strain £ granulosus in Maasailand
in Kenya (Macpherson , 1985) and probably in Ethiopia (Wosene , 1991).
Goats and camels are thought to be the main host in Turkana , Kenya

(Macpherson , 1981} .

10
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Most pastoral peoples keep large numbers of dogs where infection

with £ granulosus have be reported in 3 — 87 % of dogs in Sudan (Saad

and Magzoub , 1986) , 39 — 70 % of dogs in Turkana , Kenya

(Macpherson ef al., 1989) and 23 % in stray dogs in Somalia (Macchioni
efad., 1985,

In North Africa £ gramulosus is propagated primary by a domestic
cycle involving the domestic dog as the definitive host and many species
of livestock including camels , cattle , sheep , goats | pigs , horses |
donkeys and buffaloes as intermediate hosts (El-Kordy , 1946 ; Dar and
Taguri , 1978 ; Larbaoui er al., 1980 ; Jaiem , 1984 ; Gushi et of., 1987
Pandey ¢ ol., 1988 and Ahmed , 1991) . The local importance of cach
intermediate host species in maintaining the life cycle varies in different
region . but this factor is often difficult to determine because many
different domestic species infected . In all countries where the camel has
been reported as an intermediate host , it is considered 1o be an important

host for the local life cycle of the parasite .

The infection of dogs with £ . granulosus have been reported
from different countries , 20 % in Algeria { Senevet , 1951) ,20-51%
in Morocco ( Sirol and Lefevre |, 1971 ; Pandey et al., 1987, 1988 ),
22 — 43 % in Tunisia (Jaiem , 1984 ; Bchir et al., 1991}, 8-38 % in Libya
(Packer and Ali, 1986 ; Gusbi , 1987 and Awan ez ai.,1990) and | to 10 %
in Egypt (Abo-Shady , 1980 and Hegazi et af,, 1986), There are no dog
control programmes in Nerth Africa and the majority of dogs population

have little contact with human (Gusbi , 1987 ; Shambesh ef /., 1992) .
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in Tunisia between 800 and 1.200 new human cases of hydatidosis
were reported every year for an annual incidence of 16.5 (%) per 100.000
{Gharbi et al., 1985 and Achour et af., 1989 and Anon , 1993) .
Hydatidosis is highly prevalent in Morocco . the annual incidence is
6.5 (%) — 7.8 (%) per 100,000 have been reported (Pandey et al.. 1988 :
Ouhelli and Dakkak , 1992 and Kachani e a/., 1998) . Whilst in Algeria ,
5,305 cases of hydatid diseasc were treated over a ten years period |
giving an annual incidence of between 3.4 (%) 1o 4.6 (%) per 100,000
inhabitants {Larbaoui and Allyuiya, 1979).

Human hydatidosis have been reported in Egypt by many authors
(Babars ef al., 1987 ; Remia ef al,, 1992 Mazyad et al., 1998 and Abu-
Eisha , 1999) . Haridy et «f. (1998) among camels imporied from Sudan
for human consumption over five years reported 5.5 % {1992) , 6.1 %
(1993}, 6.7 % (1994) . 8.4 % {1995.} and 4.3 % (1996) of camels were

infected with hydatid disease .

2.6 Hydatidosis in Libya :
2.6.1 Human hydatidosis :

The prevaience of human hydatidosis depends on the degree of
exposure of human to the source of infection , the strain of E. gramulosus
and individual resistance to infection . On the other hand both male and
female of different age groups are equally susceptible to the infection

with hydatid diseasc .

The first Libyan case of human hydatidosis in Benghazi was
reported by Castigliola (1918) . In 1927 Onorato detected 11 human cases
during radiological survey in Tripoli Fossati (1970) estimated an

incidence of 0.35 % in Benghazi ( 147 cases out of a population of 42000

12
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people ) by using radiology these cases were confirmed by surgery .
Between 1971 and 1976 , abowi (.70 — 0.85 % of the surgical cases , cut
of all admission . in Benghazi hospitals were infected with hydaud cysts

( Dar and Taguri , 1978 and Kalani et af, 1984 }.

Dar and Taguri {1979) estimated that more than 20 % of hydatid
infection was discovered accidentally . They mention that children and
young adults under the age of 20 years constitute 20 — 25 % of all
infected cases . El-Boulagi and Taguri {1980) reported that of the 180
surgically confirmed hydatid cases recorded , 97 (53.9 % ) were females
and 83 ( 46.1 % )} males from all over Eastern Libya . The most infected
organ was liver (53.3 %), followed by lungs {30.6 %), Abdomen {7.8 %)
and kidneys . the most susceptible age was below 24 years. Papadopoulos
(1981) recorded age and sex distributions of 104 cases of the hydatid
discase ( operated surgically in chest hospital of Tripoli during
the years 1972 = 1979) . Rahman (1982) reported that 14 women had
been found 1o be infected with pelvic hydatid disease in Benghazi during

1971 - 1979 '

Gebreel er al (1983) indicated that a good number of Echinococcus
infections were found amone 200 inhabitants in El-Abiar with prevalence
raie of 8 % in the urban area and 12 % in the surrounding rural area by
using enzyme-linked immunosorbent (ELISA) . Aboudaya (1985a)
reported that 111 persons had been infected with hydatid disease among
the 22979 patients admitted for surgery in Tripoli central Hospital a
‘period of 1972 — 1979 with an overall incidence of 0.48 % of patients
were females and 38 % males . The sites of infection were 88 liver
infection (77.6 % of cases ) followed by the muscle (4.4 %) abdomen

(2.7 %) and lungs {1.7 %) .



Litcerature Review

In 1992 Shambesh ef af , carried out ultrasound study in five area
of northwestern region of Libya put the prevalence at 2 % . Saad and
Fatehell-Bab (1996) reporied that 10 cases of hydatid discase were
recorded in the Sebha University Hospital . The incidence of the hydatid
disease within Libyan population is said to be | / 100 000 individual

(Shambesh , 1997) .

In 1999 , the result of u large-scale nationwide survey of cystic
echinococcosis , based on ultrasound examinations , revealed that those
arc living in the northern coastal area had the disecase (Shambesh et af ,
1999) . Khan and LEl-Buni (1999) collected the finger-prick blood samples
on filter paper discs for the presence of anti-hydatid antibodies from
University students in Benghazi where the study revealed that sero-
positive rate was 1.66 % . Al-Saqur e al (2001) reported that 1.03 % of
humans were infected with hydatidosis in Southern Libya mainly in
Sebha. Tashani er af (2002) recorded that 306 surgically confirmed
human cases of cystic echinococcosis were identified in the medical
records studied in Benghazi and reported that the post-operative reports
for 215 of the patients which indicaied that most hydatid cysts were
found in liver (65 %) , followed by the lungs (13 %) , spleen (5 %),

bones (2 %) and kidneys (2 %] .

Mohamed et af. (2004) reported that the prevalence in humans from
Sebha Hospital during the years 2002 and 2003 was 1.103 % from the
total cases of admitied in the Surgery Department , they mention that,

this not necessarily reflect an actural incidence rate in Sebha .

The serological techniques were used in some studics to determine

the prevalence of human hydatidosis (Gebreel er al., 1983 ; Khan et al.,

(4
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1990 : Shambesh et af., 1992 ; 1999 and Khan and Kidwai , 1996) . These
studies indicate the infection rates but do not clarify the relationship
between the presence of antibodies and clinical signs and current

presence of hydatid cysts .

2.6.2 Livestock hydatidosis :

The earliest known reporis on infection rates in intermediate hosts
are those of Medulla (1931) and Cicogna (1961) reported a prevalence
rate of 40 % in sheep and 70 % in cattle in slaughterhouse in Tripoli
were infected with hydatid discase . Gebreel et al. (1983) reported the
incidence (%) of the disease in herbivorous animals in staughterhouse of

Benghuzi during the years 1975 - 1977 .

Aboudaya (1985b) collected statistics on hydatid cysts in domestic
animals from 46 slaughterhouses distributed throughout Libya . The raic
of infection in Libyan reared animals was highest in camels (27 %) and
lowest in sheep (4.3 %) , with a low 10 moderate infection rate of 6.6 % in
cattle . The study carried out by Gusbi et af (1987) on the incidence and
geographical distribution of hydatid cysts in sheep from 1en localities in
Libya revealed that 12.74% of adult sheep and 0.29 % of lambs were
found infected with hydatid cysts . The most infecied organ was liver
(97.26 %) followed by lungs (58.70 %) , kidneys (1.79 %) . spleen
(0.74%) and heart mesentery and muscles (0.24 % each} . They
suggested that the high cyst prevalence rate and high fertility n sheep
indicates that the sheep/dog « strain » of E. granulosts is the most

widespread strain in Libya .

Gusbi et al. (1990) in Kufra reported that 53¢ % of hydatid cysts

infection in camels which reflects the preciousness of these animals to

15



Literature Review

their owners and their reluctance 10 slaughter them at an early age .
Prevalence rates in goats and cattle were 1.5 % and 4.5 % respectively .
The total fertility of goat cysts was 61.7 % and most of these cysts
occurted in Tungs . All catile cysts were completely sterile (Gusbi ef af ,
1990) . 1n 1997 Ibrahem and Gusbi described camels as maintenance
hosts in all north country with sheep , goats and cattle playing a

secondary role in the Life cycle of . granuiosus .

The study conducted by Ibrahem and Craig (1998} on slaughtered
animals in different areas of northern Libya ., they found that the
prevalence rates of hydatidosis in sheep , goats and camels were 15.8%,
1.8 % and 48 % . About the site of infection , the liver was predominant
infected site with prevalence rates of 86 % in sheep , 100 % in goats ,
while in camels , lung was the most infected organ (85.4 %} and liver
(33%) , they indicated that more than 90 % of the camel hydatid cysts

were fertile .

Gdourra (2003) made a study on 1380 local camels slaughtered at
the abattoirs in Sirt city .- The prevalence of hydatid cysts was 3.62 % .
The results showed that the infection was not age dependent and
differcnces in prevalence between male and female camels were

statistically insignificant .

Mohamed et af. (2004) conducted a study on 1022 camels , 200
sheep , 85 cattle and 50 goats slaughtered at the abattoirs in Sebha city .
Those animals were inspected for hydatid cysts of £, granulosus , the
prevalence of hydatidosis was 12.62 % in camels , 18.5 % in shecp and

4% in goats, and there were no differences in prevalence between male

16
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and female camels . However , older camels had more infection than

younger one .

2.6.3 Definitive host Hydatidosis :

The dog population in Libya can be divided inio threc groups :
(1) stray dogs are found in all urban and rural areas , (2) farm dogs are
those kept by farmers to guard the unimals or farm property , (3) shepherd
dogs and (4) pet or house dogs . The scarcity of data of adult worm £
gramdosus in dogs may due to the fear of infection discourages the
examination of dogs for the determination of prevalence of the aduli
parasite .The first siudy on the prevalence of the diseuse in dogs was
recorded by Cicogna in 1961 , were found that 60 % in the shepherd
dogs and 10% in the town dogs were infected with £ . granulosus .
Packer and Ali (1986) conducied a survey on dogs in Tripoli , they found
that the prevalence rate of 11.8 % of stray dogs and 3.9 % of farmer dogs,

while ne £ . granudosus infection was recorded from pet dogs .

In 1987 Gusbi , carried out a survey in 14 localities in Libya , the
overall prevalence rate reperted was 27.81 % . the infection rates reported
for stray , sheep , domestic and semi domestic dogs were 40.3 %, 34 8%,
77 % and 9.3 % respectively . The study indicated that the incidence
rates in dogs in southwestern region of Libya are gquite low , 6.7 % In
Sebha . 0 % in Gdames , Socna and Ghat , while the prevalence of the
worms was generally higher in the whole coastal areas . The same study
revealed that 80 % of dogs were infected in Tebruk , which is markedly
high rate .Awan ef al , 1990 , conducted a survey on the prevalence of
Echinococeus infection in dogs from five Libyan cities , and found thai
36.8 % and 35.3 % of stray and semi domesticated dogs were infected

and the load of infection varied between I to 12821 worms per dog

17
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I1-Sagever (1989) reported that the incidence rates in dogs in Benghazi

and Tripoli were 7.14 % and 26.19 % respectively .

Generally ., in Libyva , the majnﬁty of the dog population have little
contact with human (Gusbi , 1987 , Shambesh et ol , 1992} . The dogs arc
kept 1o guard sheep and goats from predatory stray dogs and wolves and

usually more than one dog is found per household {Shambesh er al, 1992).
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Materials and Methods

3. MATERIAL AND METHODS

3.1. Study area :

Sirt is located on the Mediterrancan coastal some 450 km east of
Capital Tripoli (Fig. 2) . [t occupies an arca of 69 km? most of it is
semiarid arca . with population of about 140.000 (Source : National
information Board . Sirt 2001) . The warmest months of the year are July
and August where temperature may rise to 42C° , while the coolest
months are January and February where temperature may decline up to 7
C° . The relative humidity ranges from 67 to 71 % throughoui the year .
The average rainfall exceeds 253 mm . (Source : Sirt Meterological

Office . Personal Communication 2001},

3.2, Animals :
There are about 1 470 000 sheep and 950 000 goats in Sirt , the later
are raised on state owned farm within the city . There are about 110 000
camels in the Sirt areas (Sirt agriculture and animals resource office |

2005) .

3.2.1. Studied animals :

The animals which slaughtered at Sirt abattoir used in this study
including : sheep (Ovis aries) the famous Libyan Barbary breed type .
There are characterized by their coarse wool , ful tail and straight or
slightly convex nasal profile (Devendra and Mcleroy , 1982) (platela and
2) , goats (Capra hircus) (plate 2) and camels {(Camelus dromedaries)
hoth considered by abattoir veterinarians to be indigenous species and
therefore of native Libyan breeds (plate 3) . Catile (Bos Taurus) breeds

studied were of three types , Friesian , Jersey and local (plate 4a and b} .
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Figure 2 : Map of Libya-showing place of the study ( Sirt city ).
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i

(b)
Plate 1a, b : Libyan Bar bary sheep { Ovis ariex ) .
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Plate 2 : Goats { Capra hircus ).

Plate 3 : Libyan camels ( Camelus dromedaries ) .
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(h)
Plate 4a , b : Catile (Bos taurus ) bread Friesian (a) , local (b).
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The age of these animals were determined by conventional dentition

method (Ensminger ,1983) .

3.3. The abattoirs ¢

Sirt city has ceniral authorized abattoir . It 15 housed in new
butldings in which the slaughtering and processing of carcuasses are
carried out manually (plate 5 and 6) . All animals included in the present
study were slaughtered at the central abatioirs during the period from July

2004 to Jun 2005 . The abattoirs was visited twice a week .

3.4 Deteetion of parasite :

Over a vear from July 2004 10 Jun 2005 , a total of 12709 anmimals
(3794 sheep , 8123 goats 739 camels and 113 cattle) were examined for
hyvdatid cysts .The abattoir was visited early in the morning in order to
attend the initial segregation of slaughtered animals , during each visit ,
sex , age and breed of each animal was recorded . Liver and lungs were
fully and carefully examined for the presence of hydatid cysts (plate 7},
in addition heani , kidneys and spleen were examined in cases of heavy
infections Criteria used for the identification of cysts were those

described by Gracey and CDI“HS (1992} .

3.5 Examination of hydatid cysts :

Liver and lungs were the organs usually examined for hydatid cysts ,
All delected cysts were incised and subjected to macroscopic examination
Infected organs were carefully washed with water to remove debris and
blood , then placed separately in labeled plastic bags and transported to
the laboratory of Zoology Department Faculty of Science , Al-Tahadi K

Universtty as soon as possible for examination . The total number of cysts
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Plate 6 : Slaughtered sheep investigated by abattoir veterinarian

to find out any hydatid cysis .
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Plate 7 : Inspection of sheep liver for hydatid cysts .
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for each infected organ was recorded (plaie 8) , and five cysts (if

possible) from each organ were selected for further examination .

3.6 Determination of hydatid eyst characteristics :
3.6.1 Cyst size : The cyst size (length and width) was measured by ruler
in centimeters and recorded :

Hydatid cyst {luid was aseptically aspirated using sterile syringes
within few hours after collection of hydatid cvsts , and the fluid was
emptied into graduated cylinder and the hydatid fluld volume was
determined . A part of hydatid fluid was emptied into glass petri dishes ,
the cysts were opened and carefully examined for the presence of
daughter cysts , hydatid sand and germinal layer . The germinal layer was

removed and taped onto the hydatid fluid to release broad capsules .

1.6.2 Estimation of hydatid cyst fertility :

A drop of hydatid cyst fluid was placed onto a glass slide , then
examined by light microscope for the presence of broad capsules or
protoscoleces . The cyst considered as fertile when its fluid contained
protoscoleces , while those without protoscoleces considered as sterile

cysts (plate 9) .

3.6.3 Estimation of hydatid eyst viahility :

The viability of hydatid cyst was tested {1) using 0.1 % eosin stain
test (Himonas er «f , 1994) , this test show that those protoscoleces
stained with eosin stain were considered as dead or non-viable
protoscoleces , while the.viable protoscoleces did not stained and
appeared transparent {plate 10} . (2) published morphological descriptions
of hydatid cyst protoscoleces (Saidi , 1976 and Thompson , 1995) . This
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Plate 9 ;:Micrescopic examination lof bydatid cysts and stoddieg the morphology

of protosceleces and rostellum hooks in fertile cysis .
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iest depends on the colour | size |, and their muscular contraction of
protoscoleces . Cyst viability was calculated as the percentage of viable
protoscoleces . This was by using aliquots of 100 pl. of hydaud fluid
containing hydatid sand ., for each cyst examined spread on microscope

slide , then examined under a light microscope (plate 11) .

3.6.4 Morphological studies on rostellar hooks :

Fertile cysts of liver and lungs of sheep , goats and camels were used
in the study of morphological features of rostellar hooks (Table 1) . 25
cysts were randomly selecled trom cach organ and 8§ protoscoleces were
measured for cach cyst . 25 large and 25 small hooks uscd for
examination were recorded and measured for each protoscolex . Viable
protoscoleces were used and their viability was determined uéing the
method described above . The arrangement of hooks and their total
number in each protoscolex was recorded . The measurements of the total
hook length , blade length , handle length and width for large and small
hooks were done according to the method described by Sweatman and
Williams (1963} (plate 12) . This was studied by using a calibrated Carl
Ziess microscope at a magnification of x 100 (Oil immersion) .
Protoscoleces and hooks were photographed using a Carl Ziess

photomicroscope .

3.7 Statistical analysis :

A computerized statistical program SPSS . V11.5 (Statistical Package
Science Sociality) has been used to analyze the data of the present study .
Prevalence was calculated as the percentage of infected animals and the
mean intensity as the mean number of cysts per infected animal . The

significance ievels were determined by using Pearson and Spearman rank
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*
corrclation - The accepted level of significance was P < 0.05 and stong

significance was P < (.01 .

Plate 10 : Hydatid cysts showing viable (v) and non-vizble (nv)
protoscoleces following treatment with 0.1 % eosin to

test viability (x = 10).
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Plate 11 : Hydatid cyst from sheep liver , broad capsale showing viabie
and non-vizhle protoscoleces (X = 40},

I et T S T I ——

Plate 12 : Protoscoleces from sheep liver hydatid cysts showing the
arrapgement of rostelum hooks (X = 130} .

3
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4. RESULTS

Hydatidosis has been reported from different communities where
dogs , the main definitive host , have been access to raw offal through
home-slaughter from poorly regulated abattoirs or from scavenging

carcasses or discarded offal (plates 13, 14, 15 and 16} .

The annual slaughter rate in Sirt was determined by the total number
of animals slaughtered at Sirt abattoir . During the period from fuly 2004
to June 2005 , 13136 sheep , 30099 goats , 239 cattle and 3233 camels

were slaughtered at Sirt abattoir .

4.1. Prevalence :

The hydatid cysts of Echirococcts granufosus were detecled In
all animal species examined . A total ot 186 (4.9 %) of 3794 sheep , 195
(2.4%) of 8123 goats , 17 {15 %) of 113 cattle and 20 (2.7 %) of 739

camels were found to be infected with hydatid cysts {Table 2 and Fig. 3) .

4.1.1 Prevalence according to sex :

The prevalence of hydatidosis in both males and females of
intermediate hosts (sheep , goats , cattle and camels) shown in Table (3)
and Fig. {4) . The results have shown that prevalence in males sheep was
5.9 % (73/1247} and females was 4.4 % (113/2547) . No significant
differences in prevalence of hvdatidosis between both sexes (P = 0.58) .
Prevalence of hvdatidosis in fernale poats 3.9 % (90/2287) was higher
than thalt detected in males 1.8 % (105/5836) . The results show
significant differences in prevalence between males and females of goats
(P = 0.000). While the prevalence in males and females cattle was 12.9%

(9/70) and 18.6 % (8/43) respectively | the results show no significant
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Plate 13 : The method by which the proper disposal of condemned organs .

Plate 14 : Dogs (The main definitive host) near the place where the

disposal of condemned organs .
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Plate 16 : Sirt dump-Note the dogs feeding on disposal of condemned argans .
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*
Table 2 ; Overail prevalence of hydatid cysts in slaughtered animals
hosts in Sirt.

[ ey ] T w6
 Geas | 83 T 19sg4) |

17 (150

Figure 3 : Overall prevalence of hydatid cysis in slaughtered sheep,
goats , cattle and camels in Sirt.
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Figure 4 : Prevalence of hydatid cysts in slaughtered animals

according to their sex .
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differences between both sexes (P = 0.411) . The prevalence of hvdatid
cysts in males of camels was 1.7 % (7/421) while in females was 4.1 %
(13/318) . There was a slight correlation and significant difference

(P=0.044) in the prevalence of hydatidosis between both sexes .

+.1.2 Prevalence according to age :

The relationship between prevalence of hydatidosis and different
age groups shown in (Table 4) The results have shown that infection is
age dependent in sheep | the older animals had higher the prevalence .The
infection rates were 3.0% , 4.6 %, 7.1% and 12.6 % detecied in age
groups <1, 1-<2 2 -<3and > 3 vears respectively {(Fig. 5) . The
results have shown strong correlation and significance between age
groups of sheep (P = (.000) . The same trend was seen in goats with the
older group {goats older than three vears) having a prevalence of 10 %
which contrasts with less than 1.3% in goats younger than 1 year (Fig. 0).
The results shows a strong correlation and significant difference between

age groups of goats (P = (.000} .

Prevalence of infection in cattle older than 3 vears was 22.7 %
This was significantly higher than 2.1 % seen in catile younger than 1
year and the 143 % in the age groups ranging between | -2 vears
(Fig. 7) . Among camels , infection with age was similar to that of the
other animals species . The infection rates were 0.8 % , 2.5 %, 7.3 % and
9.2 % detected among age groups <1 ,1-<2,2-<3 and =3 vears
(Fig. 8) The differences between age groups were statistically significant

(P = 0.000) .
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4.1.3 Prevalence according to scason ;

[ntection of hvdatid evsis among all animal species were recorded
thronghout the vear and the results showed that there is'no correlation and
a significance difference between the four scasons (winter | spring
summer and Autumn } . The infection rates during the Winter . Spring ,
Summer and Autumn were 4.6 %, 4.8 % . 4.9 % and 5.4 % respectively
among sheep ,3.2% ,2.7 %, 1.8 % and 2.6 % respectively among goats,
154 % , 13.0 %, 12.5 % and 17 .8 % respectively among caltle and
2.5%. 2.7% , 2.9% and 2.7% rcspectively among camels (Table 5 and
Figs. 9, 10,11 ,12).
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Incldence

Figure 9 : Prevalence of hydaiidosis in sheep at different seasons
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4.2 Locativn of hydatid eysts ;

The most commonly infected organs in all examined animal species
were the liver and the lungs . Extra-hepatic and extra-pulmonary cyst
locations ( ¢.g. spleen , kidney . body cavity ) constituted less than 0.5 %
of all infections and have therefore excluded from the analysis . ‘The
prevalence of the hydatidosis in liver and lungs of sheep were 77.9 % and

48.9 % respectively .

Liver infection in goats was encountered in 73.2 % of all cases , but
lungs were also infected with 60 % ., Cattle cysts were seen in the liverin
64.7 % of infected cases , whereas lung infection constituted 58 % of
these infections . Lungs were the most infected organs in camels 73 % of

infected cases and liver infection was 50 % of these cases .

On the other hand the results shown that infected liver , lungs and
both liver and lungs in sheep were encountered in 51.1 % | 22.0 % and
26.3 % respectively . The infection in liver was higher than lungs and
liver and lungs together . In goats liver infection was 39 % , Jung
infection was 27.7 % and infection in liver and lungs together was 33.3%.
The results showed that liver infection in cattle was encountered in 41.2
% and lungs infection in 35.3 % , liver and lungs together conslituted
23.:':- % . [nfection in camels showed thai lungs infection 50 % was hilgher
than liver infection 25 % and liver and lungs together 25 % (Table 6 and

Fig. 13}.

The results showed sirong correlation and there is a significant
differences between age groups of sheep and goats and location of cysts
(P = 0.000) . The age had no effect on cyst location (Table 7) . The sex

of animals had no effect on cyst location of cysts in organs in sheep ,
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Table 6 : Location of hydatid cysts in liver and lungs of sheep ,

goats, cattle and camels .

%o of infected organs out of total infected animals

Examined No. Infected Infectes Infected
animals infected liver (%) lungs (%) | liver&lungs (%)
Sheep 186 953 (51.1) 42 (22.6) 49 (26.3)
Goats 195 76 (39.0) 54 (27.7) 65 (33.3)
Catile 17 7{41.2) 6 (35.3) 4 (23.5)
Camels 20 5(25.0) L0 (50.0) 5(25.0)

Figure 13 : Location of hydatid cysts in liver and lungs of sheep ,

goats, catile a

nd camels .
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12esults

cattle and camels . While there is a significant difference between sex

of goats and cyst location (P = 0.01} (‘Tablc 8) .

4.3 Intensity of infection :
The number of cysts in sheep varied from 1 to 20 cysts in both liver
and lungs . 53.8 % (1-3 cysts) , 36.0 % (4-8 cysts) and 10.2 % {9-20
cysts) . Goats showed 61.6 % (1-3 cysts) , 28.7 % (4-8 cysts) and 9.7 %
(9-20 cysis) . Cattle showed 52.9 % (1-3 cysts) , 33.3 % (4-8 cysis) and
11.8 % (9-20 cysts) . Camels showed 40 % (1-3 cysts), 35 % (4-8 cysts)
and 25 % (9-20 cysts) . (Table 9 and Fig. 14) .

4.3.1 Intensity of infection and age :

The results showed that a significant difference between age
groups and intensity of infection in sheep and goats {(P=0.00) . The
intensity of infection in organs of sheep and goats increasc with age
erease . On the other hand there was no correlation and 2 sigmiicant
difference between age and intensity of infection in cattle { P = 0,699 )

and camels (P =0.033) (Table 10 }.

4.3.2 Intensity of infection and sex :
The results showed that there is no correlation between the intensity

of infection and sex of sheep , goats , cattle and camels (Table 11) .
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[

Table 9 : Intensity of infection in liver and lungs of sheep , goats ,
cattle and camels .

Goats (195) | 120(616) | 56(28.7)
Cattle (17) |9 (529 6 (35.3

67 (36.0

Intensity of infection

| Examined [ 1 Scyss N 4 — B cysts
animals _ Ya

—
Yo
100 {58.8

Yo

920 cysts |

19(102) &
19¢9.7) |
2(1.8) |
5(25.0)

Figure 14 : Intensity of infection in liver and lungs of sheep , goats ,
cattle and camels .
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e ____,_._______.____‘_________1

Tt R 5 i s driabonly i
Pt At Lapuis 227 s Sri - 47 =i

= I
. u-.. ’ s o —gm i'i"_:.—'".-q' o ‘_l'l'Fz‘,- -

Z

T T | e T i ey, FoRa i
b

reaand | A oy f F e T BT ety

L

Camels {20)

Cattle (17) !
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Table 10 : Intensity of infection in sheep , gouts , cattle and camels
according to their age.

|ﬁ

r_ e —————— ——— - — ——

Intcnsm _ ]

‘ Examined - 1- '! cysts 4 Beysts | 9-240
anitals | £ (%) (%) cysts (Vo

p-value

5 0AN | 13(224) [ 2033) |

26(59.1) | 18(40.9) n(ﬂﬂ}j

18(22.9) | 18(42.9) [ 6(14.2)

13GL.0) | 18(42.9) [ 11(26.1) |

T s5a(885) | 7(115) | 0(00) |‘ |
13 (32.5) 5(12.5)‘ |

22 (55.0)

23 (52.2) 16(364) | 5(11.4) ‘i

21 (42.0) 20(30.0) | 9(18.0)

e —— -

1{100.0) 0 (0.0} 0(0.0) ‘

1(33.3) 1(33.3) | 1(33.4) |

6 (75.0) 1 (12.5) 1{12,5)‘ |

|

1{20.0) 4(80.0) | 0(0.0%)
I D

30000) | 000 | 000.0) |

0(0.0) | 1(100.0) | ©(0.0) |

Ty | 4@a) | 1012)]

1 (143) | 2(286) | 4(57.1) 1

_ ]

B J— P .

5}



Results

Table 11 : Intensity of infeetion in sheep , goats , cattle and camels

according to their sex .

' Intensity |

rlixtltllined 9 20 { p-

animals 4 — 8B eysts | eysts (%) | value

(%)
' :s::.’li:}?"l 3653.4) | 276700 | 7(9.6)

Sheep | 73 . .
186 Fémalm 61 (54.0) [ 40(35 H'lzuﬂ &) | 0963
113 I '

5 'ru'ml T 100(53.8) | 67 (36. 9(10.2)
186
r" ] Males 31(29.5) 8(7.6)
' L 105

‘ Goats |_‘m.1|t.'s 34 (60.0) | 25(27.8) “ 11{12.2) |

195 ‘ 0.439 |

rotal | 120(61.5) | 356 (8.7 19(9?)' |
o _M_I l b

Males | 4(44.5) | 3(33.3) Il 2(222}7 |

17 |[‘cmi]{.s| 5(62.5) I‘ 3 (37.5) I [}([:-.ﬂ) '“-257_

Totad | 9(52.9) ‘ 6 (35.3) 2(11.8)
I _ ]\_I\
W‘mb—-lrz(?sﬁj‘ (42.8) \ 2(23ﬁ} l |
maules 2 3 23.1 :
Fn:1311 l 6 (46.2) l 4 (30.7) I 3(23. )I[}559
Total | 8(40.0) | 7(35.0) 5(250}
20

I

_1
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4.4 Hydatid cyst characteristics :
4.4.1 Cyst morphology :

Hydatid cysts in all animals examined were either superlicial
(plate 17a and b} or deeply (plate 18a and b) within the infected organs .
Hydatid cysts in the liver were relatively easier to recognize visually than
those in the lungs . The cyst walls were thick or thin and semi-transparent

in nature .

The shape of cysts seen was spherical , elliptical and / or irregular
whereas cysts of lungs were mostly spherical in shape . Cysts in sheep ,
cattle and camels were large cysts {3 — 10 cm) with inter-communicating
chambers . The results showed that different shapes of hydatid cysts were .
seen , these cvsts may be broadly grouped into two categories , ellipsoids

and irrepular shapes (plates 19 and 20) .

4.4.2 Cyst dimensions :

cyst dimensions for the four animal species examined are shown in
Table 12 . The size of hydatid cysts examined were various . The average
of dimensions were between hairpin and 20 cm . The ¢ysts were classified
according to their size to four groups : small (less than 2 cm) , medium
(2-5 cm) , large {5 — 10 cm) and very large (10 — 20 ¢cm) . In sheep most
of hydatid cysts found in liver {56.7 %).were medium size (2 — 5 em)
whereas. those found in lungs {45 %) were small in si1ze (<2 cm } {Table
13} . In goats , 45.8 % of hydatid ¢ysis in liver were medium size and
42 8 % in lungs were small size . Large hydatid cysts were found only in
liver and lunges of goats as 4.2 % and 15.4 % respectively . Among all
four species , the largest cvsts were found in liver and lungs of goats . In.
cattle and camels , the most hydatid cysts were found in liver and tungs

were small stze {Table 14) .

i
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{b)
Plate 17a , b : Hydatid cysts of Echinococcus grandosus in camel liver |
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, b : Hydatid cysts of Echinococcus pranidosiis in cattle liver .

Plate 18 a2
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Plate 19 : Sheep liver infected with hydatid cysts.

Goat lungs infected with hydatid cysts .
56

Plate 20 :
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Tahble 12 : The size of hydatid cysts in liver and lungs of sheep ,

voats , cattle and camels .

No. of

Cyst size

Examined

Examincd cysts <lem | 2-S5em | 6- 10em | 11-
animals || organs | measu red (Vo) (%) (%) e
(",»;.]
_— —“ —lr "I.f'
Liver ‘ 30 10{3 17(56. ?) 3(10.0y] 0(0.0) |
——— ——— . T — S — !__ —
. Lungs 20 -9 (45.0) :' 8 (40.0) ; {150 ¢(0.0)
L:E _ | ML — Ii— e —
‘ F: Liver 24 9 (37. 5) [1{d5.8)1 3 (123} 1{4.2)
{ outs : L L L

|‘ Lungs 26 |‘ 11(42.3) 11 SZIT (3.8) l 40154 |
Liver 30 '?ﬂ(ﬁﬁ 4033 6{"0 0yl 0(0.0)
Catile .

Lungs | ‘10500\:(250]\5(250| 0(0.0)

n‘
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=
E
-
~
-
=
—
o
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N
any
~
3
G
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e
U
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1
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e
~—
=
c!
.

3



Resales

Table 13 : The size of hydatid eysts of sheep , goats . cattle and

camels according to their sex .

|

Cyst size
Examinedd  Se: No. of
;:;::II:E ' e I cysts <2em 2-5cm || 6-10cm 11- p-value
il measured (%) (%) (%) 20cm
: {ﬂf“}
| { Males T
i 25 25 6(24.0) ]6(64.0] 3(12.0% | 0(0.0}
| Sheep - 0.138 |
I T Fenuales | _ ‘
) 25 25 1320 | 9(36.00 1 3012.0) || 0 (0.0}
B Males _i 5 o
22| 22 6(27.3) 1 %(40.9) | 4(18.2)] 3 (13.8)
| Goats ' ! | |
O —r— ; = e f 0,043
'l Females | ; !
28 | 28 ‘ 14(5&.0)‘ 2oy ool 2.0
|
ale I - | |
i ; I
32 ‘ 17(53. I)i 7{21.9} I {25,[1)‘ 0 {(0.0) | !
i U266

-W
18 13{?*2}‘ 2(11.1)
; || i

3{16.?)

Males ‘ !
) 21 21 ‘ 12¢s7.h] 8(38.1) ‘ 0 {0.0)
Camels |
| S— = {}619
Frmales
29 J "19.:5;;. ‘ 3(10.3) M,{Eh_
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Table 14 : The size of hydatid cysts of sheep , goats , cattle and
camels according to their age .
r . | Cvst size ___}
{ Examined | Ape No. of : _' T
1 animals | (Vear) | gysts | <2em F 2-5em [ 6-10cm | 11-20em | p-vaiue l
measured || (%) | (%) ‘ (%) (%6) .
N I ! - _-‘
| <{ 10 |5(500)| 3¢30.0) | 2(20.0) | 0 (0. 0)
| |-<2 10 [330.0)[ 5¢50.0) [2(200)
Sheep || 2.<3 13 |763.8)| 36835 [ 1720 [ 0(0.0)
[ 23 17 |423.5) [ 12(70.6){ L (5.9) | 0 (0.0) || ©-908
| Total | 50 [ 19038.0)[ 25(50.0) | 6(12.0) nma
| <1 12 [ 6(50.0)] 6(500) | 0(0.0)
j-<2 9 333.3) | 6(66.7) [ 0(0.0) [ 0(0.0)
| Goats I 3.<3 14 5(35.7) | 4(28.6) | 4(21.4)] 2(14.3)
| >3 5 | 600y | 5333) | 1(67) | 3200)| 0068 |
Total 50 | 2000.0) | 21¢42.0) | 5(10.0) | 5(10.0) |
<1 | 10 19500} 1(100) 16(0.0)] ¢(0.0) |
| Cattle <2 12 | %583)F 5(41.7) | 0 (0.0) n(n‘{}}i i
! 19 {9d7.0)] 1(5.3) [9@7.4)] 0(0.0) |
9 5(55.6) 1 2(22.2) | 2222 0(0.0}
50 | 3060.0) | 9(18.0) | 11(22.07| € (0.0y || &-923"
6 60000)] 0(0.0) ]0(0.0)] 0(0.0)
12 7683 | 2016.7) |325.00 ] 0 (0.0
‘ 5 1850.0)| 7(43.8) | 1(6.2) | 0(0.0)
‘ 16, [10625)| 2(12.5) 4(25.0) [ 0 (0.0} ]] 0-248
; 50 |31y | 1122.0) | 8 (16.0y | 0¢0.0)
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Results

4.4.3 Fertility of hydatid cysts :

The physical content of hydatid cysts may be fluid |, caseous , or
calcified . Sheep had significantly higher percentage of fertile cysts
(72%) than other animals . Cattle had the higher percentage of sterile
cvsts among the four inspected species (70 %) . Caleified cysts accounted
for 14 % in cattle and in sheep and camels 4 % each , while goats had 8 %
. On the other hand , cascous cysts were more frequemly observed in
cattle (16 %) than that in other three species ( 8 % for each ) (Table 15

and Fig. 13).

The age groups had no effect on the cyst fertility in any animal
(P < 0.05) . There is no evidence indicate that age groups had species.
cflect on the fertility of hydatid cysts {Table 16) . Among all animal
species . the results shown that sex had no effect on cyst fertility (P >
0.05) (Table 17}, The relationship between fertility and organ type is
shown in Table (18) . Lilw.:r of sheep and camcls had more fertile cysts
than the lungs but there was no statistical difference between cysis of the

two organs (P> 0.03) .

4.4.4 Viability of hydatid cyst protosecoleces :

The viability of hydatid cysis was determined through the
relationship between the ratio of viable protoscoleces to total number of
the protoscoleces in cach cyst . The viability of hydatid cyst protoscoleces
was classified according to their percentage into three catcgories : low
viability (5 - 40 %) , medium viability (41 — 60 %} and high
viability {61 -~ 100 %) The results showed that high viability (38 %) ,
medium viability (20 %) and low viability (12 %) of protoscoleces in
sheep . whereas in goats 26 % high , 16 % for both medium and low
viability . In camels , 32 % of viability was medium and 20 % and 18 %

were low and high viabiity {Table 19) .
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‘Table 15 : Classification of hydatid cysts of examined sheep, goats
cattle and camels according to their fertility and physical

contenls .,

Hydatid ||  Sheep . Goats . Cattle Camels |
cyst { _

cﬂtegﬂrics N (%) IF_N %—lliNu—“ I[__:,J‘I

‘_F'erme 36 (72.0) 29 (58.0) o{oo) 35(?0{1)

I Sterile |F (16.0) \EF 35 (70. 0_|'f 9 _IE%—I:
" Calcified || “II 4(3.0) I’i?(m 0) 1!—(4 0)
i_c'aEus | EEW (16.0) \ |

Total \:l —‘

[

X2=71.054 , P<0.05 , d[=9 , p-value = 0.000 ***
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Figure 15 : Fertility of hydatid cyst from examined sheep , goats ,

catile and camels.

OSheep QGoats OCattle OCamels
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Tahle 16 : The fertility of hydatid cvst of ¢examined sheep , goats |

cattle and camels aecording to their age.

Examined ‘ ~ Fertility aceording to age (vears) alue -
I animals —
| <l W <z | 2<3 [ >3
%o Y

(%) [ (%)

Sheep | 7(70.0) ?{?GU}

| ‘15@32)I 0.517
"____;_J____Mdu. ‘

l (oats 40 {33.3) ?{?78 ‘ 7 (50.0) | 11(73.3) ‘ 0.354

Camels l 4 {66.7) | 7 (58. 3]‘
1 - L _

7(53.8)

11 (68.8)

Talrte 17 : The fertility of hydatid cysts of examined sheep , goats and

camels according to their sex.

Hydatid cyst

categories

No. of eysts
|
Fertility
{(%0) (72.0) [ (72.00 || (59.1) {5? 1)
p-yalue 0.759 (Non-sig) || 0.658 {Non-sig) || 0.436 {Non-sig}
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Table 18 : Comparsion between the fertility of hydatid cysts in liver

and lungs of sheep , goats and camels .

B r Ferti-[c'c}'sts
‘ Examined Li;rci* F—Tﬁq

NO. Fertile No. Fertile

animals p-value

Tabte 19 : Comparsion between the viability of hydatid cyst

protuscoleces from liver,Jungs of sheep,goats and camels.

Viability !
Examined - il Unviable ;
xamined == |_i 40 % ‘41 60 % ‘ _100 % ‘ A
animalsx !
c",sts

15 (30.0) |

“heep [ 50 ]}\ 6(12.0) ‘lﬂ("ﬂ n)‘ 19 (35. n}

Goats . 3(15{]) 8(16.0) || 13 (26. n}

"~ Camels i 50 ‘—{700)\16{32 N IEREDE | ism.n)\

21 (42.0)

W
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4.4.5 Viahility of cysts and age ;
The results showed that there was no signiticant ditference between
viability of protoscoleces and age groups of all animal species , sheep

{P=0.244), goats (P = ¢.833) and camels (P = 0.248) (Table 20).

4.4.6 Viability of eysts and sex :
There was no significant relationship between the viability of
hydatid cyst and sex of infected sheep (P =0.881} goats (P = 0.563) and

camels (P =0.187) (Table 21).

4.4.7 Viability of ¢ysts and infected organs :

Fifty hydaiid cysts of infected liver and lungs from sheep , goats
and camels were examined for viability of protoscoleces . Both organs
showed viable cysts , liver cysts showed 80 % and lungs 55 % in sheep ,
whereas 50 % and 65 % in liver and lungs of goats and liver and lungs of
camels showed 76 % and 62 % of viable cysts respectively . The
dilference in the viability between two organs was insignificant (P>0.01)

(Table 22) .

4.4.8 Viability of ¢ysts and cyst size :

Viable protoscoleces were detected in all sizes of hydatid cysts from
sheep , goats and camels . There is a significant difference between the
viability of protoscoleces and cyst sizes in sheep (P = (0.046 ) in goats
(P = 0.042) and in camels (P = 0.048) (Table 23) . ‘

4.5 Measurement of protoscoleces :
Two hundred protoscoleces were examined and measured from each .
organ (liver and lungs) of sheep, goats and camels (Table 24) . Total

length of protoscoleces of liver and lungs in sheep were found to be
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Table 20

goats and camels according to their age .

——

i The viability of cyst protoscoleces of examined sheep

| Viability % ™) l
Examined | Ape | No.of || ‘ Total | P-
antmals | {(Years)l eyses || 5-40 v [ 41-60 % ﬂl ll}l‘.] viable value
Y515 {%)
[ I 10 |6(60.0)[1(10.0)| 0(0.0) | 7(70.0)
-<2
Sheep 10 10(0.0)|4(40.0) | 2(20.0) | 6(60.0) | ¢ 244
2-<3 |
13 00| 1(7.7) | 6(64.2) | 7(53.8)
>3
‘I 17 | 0¢0.0)|423.5)] 11(64.7) | 15(88.2)
!
e _‘:I"'“—h"_ — ]
‘. 12 {z206n| 20067y 0{0.0) | 4(33.3) ;
' | 1=z
‘ Goats 9 |5(55.6)| 2222y | 000y | 777.8) || 833
I 1
| 2-<3 |
14 | 00.0) | 4(28.6) | 3(21.4) | 7(50.0)
>3 15
1(6.7)] 0(0.0) | 10(66.7) | 11(73.3) “ |
1 |
10 |6(60.0)|1¢10.0)| 0¢0.0) | 7(70.0) ‘I
10 | 0(0.0)|440.0) | 220.0) | 6(60.0) | o243 Iil
13 |00 179 | 6146.2) | 7(53.8)
17 | 000.0) | 423.5) | 11¢64.7) | 15(88.2) ! l

b
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Table 21 : The viability of cyst protoscoleces of examined sheep ,
poats and camels according to their sex .

Viability
l~,‘:m+m|ned Sex oot — | p-
animals cysts | 540% | 4160% | g0 | viable [ value
L7 cysts Y
Males 25 1 {4.0) | 7(28.0} | 10{40.0} | 18(72.0)
Sheep
Females | 25 5200 [ 3(12.00 | 9(36.0) | 17(68.0) | 0.881
Males 22 4{18.2) | 5(22.7) | 4(18.2) | 13(5%.0)
Goats
Females | 28 | 4(14.3) | 3(10.7) | 9(32.1) | 16(57.0) | 0-363
Mules 21 6(28.6) [ 7(33.3} | 3(14.3) | 16(76.0}
Camels
Females 29 413.8) | 9G1.0y | 6(20.7) | 19{65.5) | 0.187
Table 22 : The vinbility of hydatid eyst protoscoleces in liver and
lungs of examined sheep , goats and camels.
Viability % (IN)
[xamined | Location No. of 'l'otal p-
animals cysts 540 % | 41-60% | §1-100 viable value
LA cysts 9%
Liver 30 4(13.3) | 5(16.7) | 15(50.03 | 24(80.0)
Sheep 0.350
Lungs 20 2(10.0) | 5(25.0) | 4(20.0) | 11(55.0)
Liver 24 3(12.5) ] 2(8.3) | 7(29.2} | 12(50.0)
Goats 0.170
[Lungs 26 5(19.2) | 6(23.1) | 6(23.1) | 17(65.0)
Liver 29 6(20.7) | 9(31.00 | 7(24.1) | 22(76.0)
Camels : 0.658
Lungs 21 4(19.0) | 7(33.3) | 2(9.5) | 13{62.0)
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Table 23 : The viahility of eyst protoscoleces in examined sheep,

goats and camels according to the cyvst size.

Viabilily

ﬂ - s
Examined | o || I | I Totm p-
animals SN 5409 | n-60% II 61-100 { iable value
_ L _ % Joss%n | |
‘ <zem |19 | 3(15.8) | 3(15.8) | 0(0.0) | 6(31L.6)
} 0.046% |
Shee
P zsem | 25 | 312.0) | 624.0) | 15(60.0) | 24(96.0)
| swem § 6 | 0000y | 1067 | 466.7) | 5833) |
‘ H-2bem 1 50 | 3015.0) | 1(5.00 | 2(10.0) | 6(30.0) ” JI
I - "
| <tem | 21 ] 5(23.8) | 5(23.8) | 6(28.6) | 16(76.2)
*
Goats ‘ psem | 4 | 0g00) | 125.0) | 2500y | 3750y | 04
‘ 6-10cm | 5 ' 0¢0.0) | 1(20.0)] 3(60.0) | 4(80.0) '
‘ T-20em 1 19 | 3¢15.8) | 3(15.8) | 0(0.0) | 6(31.6) ‘
| it B
| <Zem ¢ 31 | 10(32.3) | 11(35.5) | 0(0.0) 21(6?.?)'
Camels | 25em | 1| | 0@0.0) | 327.3) | 4364) | 7(63.6) ' 0.048% |
| 6-310em | g 0(0.0) | 2(25.0) | 5(62.5) | 7(87.5) || |
H-20em 131 110(32.3) | 11(35.5) | 0(0.0) | 21(67.7)
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132.7-2260.9 um (Ave. 180.5) and 103.8 — 186.8 pm (Ave, 171.3 pm)
respectively . and in goats the measurement of protoscoleces were 120.6 ~
256.7 pm (Ave. 181.1um)and 113.5-272.7 um (Ave. 174.8 pm) in hver
and lungs , whereas in camels were 171.2 = 334.7 um (Ave. 235.2 um
and 230.3 ~ 253.1 pm (Ave. 237.2 um) . The width of protoscoleces from
liver and lungs were 92.3 =238.6 pm (Ave.1453.2pm} and 95.7 - 226.8 pm
(Ave. 145.7um) in sheep , 97.2 - 216.4 pm (Ave. 155.9 pm} and 102.2 -
2155 um {Ave, 150.9 pm) in goats whereas 124.6 — 277.4 pm (Ave.

195 1um) and 103.2 — 282.9 pm (Ave. 202.2 um) in camels respectively .

Characteristic arrangement of rostellum hooks was clearly seen in
viable cysts from liver and lungs and the total number of hooks per
protoscoleces were found 28-38 (mean 32.6) in sheep ,28 -42 (mean 33.9)
in goats and 26 — 41 (mean 34.1) in camels . There 1s no differences
between the number of hooks of liver and fung cyst in each animal

“species and between sheep | goats and cumels .

4.5.1 Rostellum hooks :

The dimensions of small and large hooks are shown in Table (25} .
Differences between hooks in both liver and lungs were detected . Among
large hooks the average total length was 23.9 um , 22.8 pum and 24.5 pm,
blade length was , 13.6 p-m , 141 pm and 11.7 pm , handle length was
9.9 um, 9.2 pum and 9.9 pm, hook's wadth was 7.4 pum, 8.1 um and 8.3
um in sheep , goats and camels respectively . While smail hooks showed
average tolal tength 19.6 pm , 20.9 pm and 20.9 pm |, blade length 11.7
um , 12.7 ym and 12.3 pm , handle length 83 pm , 8.3 and 7.3 pm ,
hook’s width was 7.2 pm, 7.2 ym and 6.4 um in sheep , goats and camels
respectively . There were no significant differences between rostellum

hooks measurements and animal species (Plate 21).
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Plate 21 : Rostellum hooks from cyst showing measorement recoerded
X =100 (a) Total length , (b) Blade length , (c) Handle length
» (d) Hook width .
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5. DISCUSSION

This study was carried out to display the prevalence of echinococcosis
among domestic animals at Sirt city . From the epidemiolopical point of
view echinococcosis is a cyclozoenotic infection having a worldwide
distribution and a variable geographic incidence (Williams et af., 1971) .
The incidence in any country is closely related to prevalence of the

disease in domestic animals (Craig ef al., 1995 and Gottstein , 2000)

It is well esiablished that hydatid disease is an important heaith
problem and livestock economy in Libya {(Dar and Taguri , 1979 ;
Gebreel ef ai., 1983 ; Gusbi et af., 1987 and Shaafle et af., 1999) . The
prevalence of hydatid cysis in intermediate hosts provides an indicator of
all degree of pasture contamination with Echinococcus eggs released in

dog faeces {Schwabe , 1968} .

5.1 Prevalence @

The hydatid cysis of E. gramuosis were detected in all examined
animal . These animals included sheep , goats , cattle and camels . This
finding are in agreement with previous studies in Libva (Gebreel et al.,
1983 ; Gushi et m’ 1987 : Ahmed ef al., 1996 ; Tbrahem and Gusbi ,
1997; Al-Saqur ef «f,, 2001) , Aboudaya (1985a) ; Tashuni ef al. (2002)
and Mohamed et ¢f. (2004) .

5.1.1 Sheep:

The results have showed that the prevalence of hydatid cysts in
slaughtered sheep was found o be 4.9 % in Sirt . This result came In
agreement with the prevalence rates reported from different localities in

Libya . the incidence of hydatidosis in shecp during 1975 and 1977 was
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3.1% and 3.3 % respectively (Dar and Taguri , 1979) . Other study for the
same period revealed that 3.08 % and 3.34 % of slaughtered sheep were
infected  (Gebreel er al., 1983) . Aboudaya {1985a) collected data of
hydatid cysts slaughh-rred sheep in 46 abatioirs distributed throughout
Libya and he found the prevalence in sheep was 4.3 % . The lower
prevalence of hydatidosis in examined sheep seen in the present study
have been reported from other countries , southern Morocco (5.3%)
(Pandey et al., 1988}, central Jordan (1.3 %) {Dajani and Khalaf , 1981},
central {rag (5.9 %) {Al-Abbassy et al., 1980} , northwestern Morocco
{0.7 %) (Pandey ef al., 1986) .

While the high prevalence in sheeﬁ throughout the country was
done by Gusbi et af. (1987) given an overall prevalence at 12.74 % .
Ibrahem and Craig (1998) reported that 15.6 % of slaughtered sheep from
Blenghazi were infected with hydatidosis . In a recent study , Al-Saqur ¢!
al. (2001) reported that 14,3 % of sheep were infected with hvdatid cysts
in Sebha . The prevalence of hydatid disease in sheep from Benghazi was
found to be 20 % (Tashani et af., 2002} and from Sebha was 18.5 %
{Mnhamea et ai., 2004) and from other countries , from north and central
Tunisia {65.6 %) (Lahmar er al., 1999) , southern Morocco (44.6 %)
(Pandey et al., |988) northern Jordan {28 %) (Abdel-Hafez et af., 1986a),

northwestern Iran (19.1 %) ( Nourian et af., 1997 ) and northern Irag
(15 %) (Saced et al., 2000}

5.1.2 Goats :

The prevalence of hydatidesis in examined goats from Sirt was
found to be 2.4 %. This result is consistent with those reported from other
regions of Libya , from Benghazi was reported 10 be 5.5 % (Dar and

Taguri , 1979) , 5.5% (lbrahem and Craig . 1998) , 3.4% (Tashni er ai.,
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2002). Gusbi et al. (1990) reported that the infection was 1.5 %
throughout the country . The infection were 8.2 % and 5.8 % in goats
from Sirt and El-Kumes respectively (Ibrahem and Craig , 1998) and 4%
from Sebha {Mohamed er af., 2004) . Similarly low infection rates of
hydatidosis in goats have been reported from other countrics , Syria
(2.3%) (Dajani , 1978) , central Iraq (5.1 %) (Al-Abbussy et ai., 1980) ,
central Jordan {0.54 %) (Dajani and Khalaf , 1981) , northern Jordan
(3.6%) (Al-Yaman et al., 1985) , Kenya (7.1 %) (Macpherson , 1985) ,
northwestern Morocco (1.4 %) (Pandey e al., 1986) , India (1.9 %}
(Irshadullah e of., 1989) and northern Irag {6.2 %) (Suced et al., 2000}.

High infection was reported from Benghazi at 18,1 % (Gebreel
et al .. 1083) . The low infection rate in goats may due 10 the feeding
behaviour of this animal |, they feed on the upper parts ot plants which
decrease the chance of these animals to ingest the Ecliinococcus Cggs
which usnally on the pasture and lower paris of plants , this was reported
by Cousi (1951}, Pandey et al. (1986) , Euzéby (1991) . Tasham er al.
(2002) and Mohamed ef a!. (2004) .

5.1.3 Cattle :

Prevalence in cattle in the present study was 15 % , this result was
significantly higher than that in sheep , goats and camels . The prevalence
of hydatidosis in cattle in Benghazi during the years of 1975, 1976 and
1977 was 8.9 %, 10.6 % and 13.9 % respectively Dar and Tagurt (1979)
and Gebreel ef af ., 1983) . while a nationwide study revealed that the
prevalence of hydatidosis in cattle was found to be from 0.7 % to 37 %
(Aboudaya , 1985a) . Gusbi ef al, [199}:}} recorded that infection rate in
cattle from Tripoli was 5.7 % . The prevalence rate of E. granufosus in

cattle from Benghazi wasl1 % (Tashani et al., 2002) . On the other hand
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Mohamed e af. (2004} reported the same prevalence obtained in the

present study in cattle (15 %) from Sebha .

Similar and different infection rates in cattle have been recorded
from various parts of the world . The previous studics revealed that high
infection rates were recorded from Bangladesh (42.15 %) (Islam , 1982},
Morocco {44.6 %) (Pandey et al., 1988) and northwestern [ran (22 %)
(Nourian et al. 1997) . On the other hand low prevalence rates of
hydatidosis in cattle were reported from Kano state , Nigeria (14.7 Ye)
(Dada er of., 1980) , central lraq (4.9 %) (Al-Abbassy et af., 1980) ,
northern Jordan (11.4 %) (Al-Yaman er al., 1985) , Kenya (8.9 %)
(Macpherson . 1985) . northern Iraq (10.9 %) (Saced et al., 2000) .

5.1.4 Camels :

The prevalence of hydatidosis in examined camels was 2.7%. This
result came in agreement with those the results obtained by Dar and and
Taguri (1979) at 1.41 %, Gebreel ef af . {1983) at 1.48 % , Khan and El-
Buni {1999) in Benghazi at 1.97 % and Gdourra (2003) in Sirt at 3.62 % .
Dar and Taguri (1979) reported that the prevalence rate in camels during
the vears 1976 and 1977 was 34.7 % and 29.10 % respectively . During
the same years Gebreel ef af. (1983) made a siudy on Echinococcosis in
Libya and revealed that the prevalence was detected at 17.6 % and 29.1%
respectively . However , many reports shows that hydatidosis in camels
was highly endemic in Libya 27.20 % (Aboudaya , 1985a) , 59 %
(Gusbi et al., 1987, 1990) , 48.4% in Sebha '(Ahmed et al., 1996}, 48
% {Ibrahem and Craig , 1998), 13.6 % (Tashani et al., 2002) and 12.62
% (Mohamed et af., 2004) . On the other ‘hand high prevalence of
hydatidosis in camels was reported in Kufra at 30.6% (Gusbi er al.,
19903},
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ibrahem and Cralg (1998) reported that the prevalence of
hydatidosis in camels from six slaughter houses in northem Libya was
found to be 48 % , the prevalence in these six localities were 55 % in
Mesurate , 49.5 % in Sirt , 47.5 % in Tripeli , 42.4 % in El-Khumes , and
18.7 % in Zawia . Gushi ¢f af. (1990) reported that the prevalence was
36.2 % in camels from Benghazi . The high infection prevalence rates of
hydatidosis in camels included in the previous studies may due to those
camels were brought from various regions within the country in addition
to those imported camels to Libya from its neighbours such as Sudan
Tunisia , Niger and Chad , where hydatidosis had been reported in these
countries . 45.4 % in camels from Sudan (Saad et al., 1983),66 % in
Tunisian camels {(Ben Osman , 1965) and 22 % in Niger camels
(Develoux er al.. 1985) . In Egypt , Haridy er al. (1998} among camels
imporied from Sudan for human consumption over five years reported 5.5
% {1992), 6.1 % (1993), 6.7 % (1994) , 8.2 % (1995) and 4.3 % (1996) .
On the other hand low infection rate recorded may explained by those
camels are brought to slaughter from restricted area specially around Sirt

or duc to the large number of young camels in the examined samples .

Hydatid disease in camels have been reported from other countries .
these results may be similar or higher than that seen in Libya . such
resalts were 20.4 % in central Iraq (Al-Abbassy er /., 1980}, 8.8 % in
sorthern Jordan {Al-Yaman ez al., 1985) and high infection a 80 % m
Morocco {Pandey er al., 1986) .Generally speaking , in various African
countries , camels (C. dromedaries) was infected with hydatid cysts of £,
gra.;mufﬂsns . This recommended that camels are reservoir for humans

infection (Hamdy er al., 1980 and Macpherson e al., 1986) .
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5.1.5 Prevalence and sex :

.Both sexes of all unimal species examined in the present study were
found to be infected with hydatidosis . No significant differences were
found between infected male and female sheep . Both sexes have shown
nearly the same rate of susceptibitity 10 the infection . This disagree with
other authors , who found that females sheep were infected more than

males (Pandey et af., 1988 and Tashani er af., 2002} .

The prevalence rate in both male and female exumined sheep in
the present study may explain the susceptibility of both sexes to infection
_On the other hand hydatidosis was more prevalent in females than males
goats . While no significant differences were shown between hoth sexes
of cattle . The result revealed that there was a significani difference of
H}'datidnsis between sexes of camels . Al-Yaman er af. (1985) reported
that female camels from northern Jordan were significantly more infected
than males . A study conducted by Mohamed er ol (2004) in Sebha
revealed that no significant differences werce found between infected male
and female and both sexes have shown the same susceptibility to

infection with £, grandosus .

5.1.6 Prevalence and age:

The prevalence rates were increased with age in all examined
animal species . This finding was demonstrated in many animal specles
(Al-Yaman er af., 1985 | Pandey ef al.. 1986 : Roberts er al., 1986 and

‘Tashani et al., 2002) .

The older sheep had higher prevalence than young . The same
situation was seen in sheep for the prevalence of adult sheep in Libya

(Gusbi er af., 1987 and Tashani er al., 2002), in Tunisia (EL.ahmar et af.,

78



Discussion

1999) . The same trend was seen in goats and cattle , there is a strong
correlation and significant difference between age groups of goats . An
increase of prevalence wilh age was shown to occur in camels ([brahem
and Craig , 1998 ; Tashani er af., 2002 and Mohamed et af., 2004) . This
finding disagrce with results obtained by Gdourra (2003) , the .rusuits
showed that the infection of camels with hydatid cysts did not increase
with age .The increase of infection rates with age may due to the older
animals passed through a longer period of exposure 1o Echinococcis eggs
and slow development of hydatid cysts take a longer time and éasily
detected in old animals . This situation have be reported in previous
studics (Al-Abbassy ef of., 1980 ; Islum , 1982 ; Al-Yaman &f ., 1985,
Pandey et al., 1988 ; Irshadulla eral., 1989 and Abo--Shehada |, 1993) .

5.1.7 Prevalence and scasons :

The season have no effect on the infection rate of hydatd cysts in
all examined animal species . This may explained by those animals
exposed Lo the Echinococcus eggs at lhe same degree over the year .
Dvab er al. (2005) reported that prevalence of hydatid cysts in Egypt

during Summer or Autumn was higher than during Winter or Spring .

5.1.8 Loeation of hydatid cysts :

The most commonly infected organs in all examined animal were
liver and lungs . Liver was the most predominate gite for hydatid cysts in
sheep , goats and caitle . A similar findings reported in Libya {Gusbi ef
al..1987 . 1990 ; Tashani et al., 2002} , in Middle East and Mediterranean
. countries in north Jordan (Al-Yaman et al., 1985) , in Tumsia (Lahmar
et ai., 1999) , in northern [raq (Saced ef al., 2000) . On other hand , the
lung was more infected than liver in sheep., cattle , goats and camels from

Morocco (Pandey ef af., 1988) , Egypt (Handy ef al., 2000) .
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The lungs was found to be the most infected organ in the camels .
‘I'his phenomenon was also reported from Jordan (Al-Yaman er al,
1985) . Morocco {Pandey er al., 1986) , Libya (Gusbi et @/., 1990) , Egypi
(Abou-Aisha , 1999 and Haridy et af., 1998 , 2000} This disagree with the
results obtained by Gdourra {2003) in Sirt , the results showed that the
liver was the most infected site for hydatid cysts in camels . [t scems thal
the narrow size of lung capillaries and sponge texture of 1ts tissue pave
the way for the onchospheres to develop into cysts (Dyab et al., 2005) .
Thompson et af., (1995) mention thal an atomical structure and
physiological characters of the host as well as the species and strain of
parasite mav explain the locations of cystic echinococcosis in various
organs of intermediatc hosts. On the other hand , Muller (2002) suggested
that the highly lung infection with hydatid cysts my due to the possibility
of infection occurs directly through the respiratory tract from
Echinococeus ¢ggs blown in dust by the wind . This situatien may occurs

in Libya .

The present study revealed that the sex had no effect on location of
hydatid cysts in sheep . cattle and camels , while there is a significant
difference between sex of goats and location of hydatid cysts . However
age had effect on the location of cysts in sheep and goats , but such effect
do not detected in cattle and camels . Harris er al. (1989) mentioned that
the location of onchospheres may had further influenced by the age of

animal at the time of exposure to infeciion .

5.1.9 Intensity of infection :
The majority of all examined animal showed light intensity of
infection . This in agreement with many previous results (Al-Yaman ef

al., 1985 : Pandey et al., 1986 ; Gusbi et af., 1990 ; Ibrahem and Craig ,
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1998 : ‘Tashani ef al.. 2002 and Mohamed e al., 2004) . The intensity of
infection in difterent organs of various intermediate hosts have been
reported from different countries , from northern Jordan (Al-Yaman er
al., 1985 and Abdel-Hafez ez al., 1986b) and from Morocco (Pandey ef
al.. 1986 : 1988) in both countries the resulis revealed that the intensity
was higher in camel lungs . On the other hand Ibrahem and Craig (1998)

reported that the intensity of infection increase with animal age .

5.2 Hydatid cyst characteristics .
5.2.1 Sixze of hydanid cysts :

The size of hydatid cysts for examined animal species are varied in
dimensions . The dimension of cysts in the liver and lungs of sheep ,
caltle and camels ranged from <2 ¢m 10 a maximum 10 cm , while in
goats from <2 cm to a maximum 20 cm . Tashani et af. (2002) reported
that the dimensions of cysts in the liver and lungs of sheep were similar
and the same obscrvations were secn in goats and camels cysts . In the
present study infected goats had the largest hvdatid cysts . This finding
was observed in caitle and camels (Tashani ef af., 2002) . The size of
hydatid cysts is controlled by the organ in which it grows (Gushl et al.,
1991) .

The result showed that the cyst size increase with age in sheep |
which agrees with the results obtained by Morris and Richards {1992) ;
lorahem and Craig (1998) and Tashani ef af. (2002} . On the other hand

‘nc- relation belween the size of the hydatid cysts and age in cattle was
seen in Morocco (Pandey er al., 1988) . The cyst size and age was
poorly correlated in the case of cattle and camels , however goat cysts

decrease in size with age increase (Tashani et af., 2002) .
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5.2.2 Fertility of hydatid cysts :
The percentage of fertility of sheep , goats , cattle and camels were
72 %, 58 % , 0.00 % and 70 % respectively . Shecp had the lowest stetile
cysts (16 %) followed by camels (18 %) and goats {26%) while in caitle
.(70%) . This observation is consistent with resulis previously reported in
Libya , in sheep {69 %), cattle (14 %) and camels (51.7 %) respectively
(Tashani ef of., 2002) . Haridy e a/. (1998) reported that lertility was 49
% in camels from Egypt , and Wilson and Rausch (1980) put the fertility
at 92 % in sheep and 80 % in caitle . High hydatid cyst fertility in camels
was reported in northern Africa (Abdul-Salam and Farah , 1988 ; Gusbt et
af,. 1987 ;1990 ; Ibruhem and Craig, 1998) .

The examined livers of sheep and camels had more fertile cysts than
lungs . In Egypt , Haridy er a/. (1998) reported a fertitity of 29 % in cvsts
ol lungs and 20 % in liver cysts of camels . In sheep slaughtered in Egypt
, Haridy ef al. (2000) reported that the cysts in the lungs and the hiver of
sheep showed a fertility of 50 % and 40 % respectively . Ibrahem and
Craig {1998) showed camel cysts (99.6 %) more fertile than sheep cysts
(86.3 %) withoul mention the percentage in infected organs in the same
study they reported that 71.4 % of fertile liver cysis and zero lung
infection in goats . Many previous studics reported differences in fertility
of liver and lungs hydatid cysts in _intem*lediate hosts from different
countries {Al-Abbassy et al., 1980 ; Pandey et al., 1988 ; Irshadulla er al.,
1989 : Mohamed er «f. , 1997 ; Abou-Aisha , 1999 and Khan et al,
2001).

82



Discussion

5.2.3 Viability of hydatid cyst protoscoleces :

The viability of hydatid cysts in the sheep and camels was similar
(70%) . While in goats was lower (58 %) . The viability of sheep liver
cysis (83.3 %) was higher than lung cysts (55 %) , the same situation for
camels | the viability of liver cysis was 73.3 % and lungs cysts was 65 % .
However goat lung cysts (65 %) was higher than that in the liver (30 %) .
[rshadulla er /. (1989) and Mohamed ef . (2004} reported that the
viability of camel lung cysts was higher than that in liver . Himonas et al.
(1994) reported the same result in cattle in Greece . However , Tashani ef
af. (2002} reported that sheep liver cysts are more viable than lung cysts
while in camels , the viability of cﬁmei cysts (76%) waus higher than that

of lung cysts (45.5%) .

The absence of reports on percentage of viability of E. graniulesus
eysts in intermediate hosts in Libya made the comparisons to be difficult
El-Sagever and Kidwai (1993) reported the viability of hydatid cysts in
sheep in Benghazi . The viability of hydatid cysts in sheep increased with
age . The viability of cvsts increased with increasing the cyst size in
camels . While in sheep and goats the viability decreased with cyst size
increased . Abdel-llafez et al (1986b) reported that the viability
increased with increasing the cyst size in sheep . No significant influence
of sex on the viability of cvsts in sheep , goats and camels (P=0.881) .
This finding is in agreed with results reported by Abdel-Hafez et al.
(1986b) and Mohumed e al. (2004} .

5.2.4 Measurements of protoscoleces and rostellar hooks :
The size of protoscoleces from sheep and goals nearly similar ,
while those from camels quite different , and larger than protoscoleces

from sheep and goats . There was no significant difference in the size of
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rostellum hooks from liver and lungs in various examined animal species,
the same finding was reported by Tashani et af. (2002) . Variattons in
hook measurments was reported by Daily and Sweatman (1965) . Many
studics have been done to characterize the strain of £ granulosus by
using hook morphology alone were not successful (Hobbs ez af., 1990) .

Constantine ef af. (1993) and El-Sageyer and Kidwai (1993}.
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SUMMARY

A toial of 3794 sheep , 8123 goats 113 caitle and 759 camels
slaughtered at Sirt abattoir were examined for hydatid cysts of
Echinococcus granuiosus . The prevalence of hydatid cysts in these

animals was found to be 4.9 % , 2.4 % , 15 % ,and 2.7 % respectively .

The infection with hyadiid cysts was detected in both males and
females of all examined animal species . The result showed that the
prevalence in male sheep was 5.9 % and female was 4.4 % .No
significant difterences in prevalence of hydatidosis between both sexes
(P= 0.38) . The prevalence in females goats (3.9 %) wus higher than in
males (1.8 %) (P=0.000) . The prevalence in male and female catile was
12.9 % and !8.6 % respectively . No significant differences between both
sexes of cattle (P = 0.411) . However there was a slight correlation and
significant difference (P = 0.044) in prevalence of hydatidosis between

male (1.7 %) and female (4.1 %) camels .

‘The infection with hydatidosis was age dependent in sheep and
goats , the infection increase with age . There are significant differences
between the prevalence and age groups in sheep (P=0.000) and goats
(P=0.000) . Prevalence in catile older than 3 years was 22.7 % higher
than 1 year old (2.1 %) and 1 — 2 years old {14.3 %) . The infection with
hydatid cysts in camels increased with age . The differences between age

groups were statistically significant (P =0.000}.

“The results showed that there is no correlation and significant
difference in prevalence and seasons (winter , spring , summer and

Autumn) .



Summary

Single infection was recorded in liver (31 %]} , lungs (22.6 %) and
mixed was (26.3 %) in sheep . In goats the single infection was 39 % in
liver . 27.7% in lungs and mixed infection was 33 % in both organs
together . Infection in camel lungs {50%} was higher than liver {25 %]},
while infection in both organs was 25 % . In sheep liver infection (77.9
%) was higher than lungs (48.9 %) . Goats liver had 72.3 % of infection
and lungs 60 % . Cattle liver infection was 64.7 % and lungs 58 % .

However , lungs of camels (75 %) more infected than liver {50 %) .

The sex had no effect on location of cysts in sheep , catile and
camels . However , there is a significant difference between sex of goats
and location of cysts (P = 0.011) . There was a significant difference
between age and location of cysts in sheep and goats (P = 0.000) , but this

finding do not detected in cattle and camels .

Intensity of infection was correlated and a significant in different
age groups in sheep and goats (P = 0.000) , but it is not in cattle
(P=0.699) and camels (P = 0.053) . The sex ol examined animals had no

effect on the imensity of infection .

The most of hydatid cysts in sheep were found in liver (36.7 %]}
in the size (2 — 5 cm) , whereas , those found in lungs {45.1 %) medium
small size {> Zem). 45.8 % of goats liver had medium size , while 42.8%
of lungs had small size . Large hydatid cysts (5 — 10 cm) were found only
in liver (4.2 %) and lurIgs (15.4 %) of goats . [n cattle and camels , the

most hydatid cysts of small size were found in liver and lungs .
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Summary

The physical content of hydatid cysis wus fluid , cascous and
classitied .The fertility of hydatid cysts in examined animals were 72 %,
58 % . 0.00 % and 70 % in sheep , goats , cattle and camels respectively .
All cvsts of cattle were sterile . The sheep and camels liver had more
fertile cysts than lungs . Age groups had no effect on the cyst fertility in

each examined animal species (P> 0.05) |

There was ne correlation between viability of bydatid cysts and age
or sex of sheep , goats , catlle and camels . The differences in the viability
between liver and lungs of, all examined animals were insignificant
(P=0.01) . However there is a significant difference between viability and

cyst size in sheep (P = 0.046) , goats (P = 0.042) and camels (¥ 0.048} .

The average length of protoscoleces of liver in sheep , goats and
camels were 180.5 um , 181.1 pm and 235.2 um respectively . Large
protoscoleces were noted among those isolated from hydatid cysts of

camels .

Characteristic arrangement of rostellar hooks was clearly seen In
viable cysts from liver and lungs . There was no differences between the
number of hooks in liver and lung hydatid cysts in each animal species
and between sheep , goats and camels . There were no significant
differences between rostellar hooks measurcments in the examined

animal species .
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