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Abstract: This review presents a comprehensive picture of the zoonotic parasitic diseases in Egypt, with partic-
ular reference to their relative prevalence among humans, animal reservoirs of infection, and sources of human
infection. A review of the available literature indicates that many parasitic zoonoses are endemic in Egypt. Intes-
tinal infections of parasitic zoonoses are widespread and are the leading cause of diarrhea, particularly among chil-
dren and residents of rural areas. Some parasitic zoonoses are confined to specific geographic areas in Egypt, such
as cutaneous leishmaniasis and zoonotic babesiosis in the Sinai. Other areas have a past history of a certain par-
asitic zoonoses, such as visceral leishmaniasis in the EI-Agamy area in Alexandria. As a result of the implemen-
tation of control programs, a marked decrease in the prevalence of other zoonoses, such as schistosomiasis and
fascioliasis has been observed. Animal reservoirs of parasitic zoonoses have been identified in Egypt, especially
in rodents, stray dogs and cats, as well as vectors, typically mosquitoes and ticks, which constitute potential risks
for disease transmission. Prevention and control programs against sources and reservoirs of zoonoses should be

planned by public health and veterinary officers based on reliable information from systematic surveillance.
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INTRODUCTION

Zoonotic parasites can be separated into four catego-
ries: direct-zoonotic, meta-zoonotic, cyclo-zoonotic, and
sapro-zoonotic. Direct zoonotic parasites infect humans di-
rectly from animals and include Entamoeba histolytica,
Cryptosporidium parvum, Toxoplasma gondii, and Sarcoptes
scabiei. Meta-zoonotic parasites, which include Fasciola
spp. and Schistosoma spp. can infect humans from inver-
tebrate intermediate hosts. Cyclo-zoonotic parasites have
vertebrate intermediate hosts and include Echinococcus
granulosus, Taenia saginata, and Taenia solium. Sapro-
zoonotic parasites can infect humans from soil or water and
include Ancylostoma caninum and Strongyloides stercora-
lis.

It has been reported that 25% of the world’s population
may be suffering parasitic infection. These infections are
typically prevalent in underdeveloped agricultural and rural
areas of tropical and subtropical regions, causing reduced
worker productivity and a waste of economic resources [1].
In Egypt, the clinical and economic impacts of parasitic

zoonoses have been reported by several researchers.
School-age children are prone to intestinal parasites be-
cause of crowding and behavioral patterns that greatly con-
tribute to the spread of parasitic infection. A high preva-
lence of parasitic infection of children has been recorded,
with levels reaching up to 48% [2—6]. In addition, parasitic
diseases are prevalent among the residents of rural areas.
Several surveys of parasitic infections performed on vil-
lages revealed high infection rates of single and multiple
gastrointestinal parasitic infections, with levels reaching up
to 85% in small villages [3, 7, 8]. Parasitic diseases exert se-
rious public health effects on both immunocompromised
and immunocompetent patients [9, 10]. Unlike Sub-Saharan
countries, many serious parasitic diseases such as visceral
leishmaniasis and African trypanosomiasis are not endemic
in Egypt. This difference might be related to the absence of
vectors. In addition, the World Health Organization (WHO)
has reported a marked improvement in drinking water
sources and sanitation facilities over the last three decades.
Over 90% of the Egyptian population has improved drink-
ing water sources. Moreover, the health of people in the
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Table 1. Diseases which decreased in trends of prevalence in Egypt in the last decades as a result of successful implementation ot
control programs

Disease Name

Year and prevalence

Schistosomiasis

S. haematobium

In 1925, 60-70%

In 1996, 5%

In 2000, in Upper
Egypt, 7.8%

20002005, among
outpatients in Sharkia
(0.02%)

S. mansoni In 1932,32% [56] | In 1996, 12% [56] |In 2000 in Lower | In 2003 in Delta, | 20002005, among
Egypt, 36.4% [57] | 12.3% [63] outpatients in Sharkia
In 2006, 5.3% [21] | (0.33%) [99]
In 2009, 2.5% [9]
Fascioliasis
Animal fascioliasis| 1949, sheep (16%) | In 1988, 59.5% in | In 2006, 11.2% in | 1994-1997, marked | In 2002, in sheep
Dakahlia and 29.7% | Dakahlia and 21.8% | decrease in inci- | 12.7% [65].
in Gharbia in Gharbia [60] dence with overall | In 2005, among
rates of 2% in | sheep 20.6% [64].
sheep, 3.5% in cat-
tle and 1.6% in buf-
falo [60]
Human fascioliasis | Until 1960 only | Since 1980, the | In 1990, overall prev- | In 2003, 12.8% [63] | In 2006, in Dakahlia,
sporadic human cases | number of cases has | alence of 3%. [59] 4.8% [21]. In 2009,
[60] risen drastically. [59] 0% [9]

workforce has improved significantly compared with re-
gional averages [11]. As a result of such improvement in
hygienic conditions, public health awareness and successful
implementation of control programs, the prevalence of dis-
eases such as schistosomiasis and fascioliasis was markedly
decreased among humans and animals (Table 1).

Many animals have been implicated as reservoirs of
parasitic diseases, including livestock animals and pets, as
well as wild animals. All of these animals can transmit and
spread parasitic infections directly and indirectly. The geo-
graphical distribution of is being related to the presence of
reservoirs and vectors such as cutaneous leishmaniasis and
zoonotic babesiosis (Fig. 1).

Egypt is divided into 27 Governorates, which include
the central area, the nine Governorates of Lower Egypt in
the Nile Delta region, the eight Governorates of Upper
Egypt along the Nile River south from Cairo to Aswan, and
the five frontier Governorates covering Sinai and the deserts
that lie west and east of the Nile (Fig. 1).

Most of investigations on parasitic infections in hu-
mans and animals in Egypt have been conducted on the
Governorate level in Lower and Upper Egypt or as detailed
surveys focusing on small areas or villages. However, na-
tionwide epidemiological surveillance of zoonotic parasites
has not been thoroughly well-documented. Therefore, this
review presents a comprehensive picture of the major
zoonotic parasitic diseases in Egypt with special reference
to their prevalence among humans and animals, reservoirs
of infections, and sources of human infection.

PREVALENCE OF PARASITIC ZOONOSES AMONG
HUMANS AND ANIMALS IN EGYPT

Zoonotic protozoa
Intestinal infection

Gastrointestinal protozoon parasites are a major health
problem with a high prevalence worldwide [12]. The preva-
lence of parasitic diseases depends on environmental, social
and economic factors to such an extent that the presence of
intestinal parasites is an indicator of vast collective ill-
health. In Egypt, parasites are considered to be the main eti-
ologic agent of diarrhea, with prevalence among individuals
suffering diarrhea reaching 61% [4, 6, 13—15]. According to
one survey, on patients with gastrointestinal troubles, the
prevalence of helminth infection was 9.9% while the preva-
lence of intestinal protozoa infection was 57.6% [16]. In a
survey conducted in the Delta region, 67.1% of chronic di-
arrheic patients suffered from parasitic infections. Single in-
fection represented 54.2% of all patients, and mixed infec-
tions were present in 12.9% of total chronic diarrhea pa-
tients [17]. A high incidence of intestinal protozoa infection
has been reported among both immunosuppressed and im-
munocompetent patients in Egypt [9, 10].

The prevalence of E. histolytica in Egypt varies from
0% [14] to 57% in diarrheic patients [4, 16, 17]. In compar-
ison to other African countries, E. histolytica infection in
Egypt tends to be asymptomatic at high rates (> 21%),
whereas the rate of infection in South Africa and Cote
d’Ivoire ranges between 0 and 2% [18]. In animals, amoebi-
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Egypt Governorates
1.  Alexandria 15. Minya
2. Aswan 16. Monufia
3. Asyut 17. New Vally
4. Beheira 18. North Sinai
5. Beni Suef 19. Posr Said
6. Cairo 20. Qalyobia
7.  Dakahlia 21. Qena
8. Damietta 22. Red Sea
9. Faiyoum 23. Al Sharqia
10. Gharbia 24. Sohag
11. Giza 25. South Sinai
12. Ismailia 26. Suez
13. Matruh 27. Luxur
14. Kafr el-Sheikh
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Fig. 1. Map of Egypt showing Governorates indicated by numbers from 1 to 27, Lower Egypt in the North, including Nile Delta
(light green colour), Cairo area (Deep gray colour), and Upper Egypt (light gray colour). Distribution of cutanous leishmania-
sis is marked by blue cubes in North Sinai Governorate and zoonotic babesiosis indicated by green circles in the Sinai Penin-
sula. Past history of visceral leishamaniasis in EI-Agami area in Alexandria Governorate is indicted by red circle.

asis has been reported in wild animals [19] as well as do-
mestic animals [20]. In addition, the prevalence of E. coli
among outpatients in the Dakahlia Governorate was 9.7%
[21].

Giardiasis is a major diarrheal disease found through-
out the world. In most mammals, giardiasis is caused by
Giardia intestinalis, which is also called G duodenalis.
However, the two older names for the organism, G lamblia
and Lamblia intestinalis, are no longer considered to be tax-
onomically valid. The rate of human infection with G intes-
tinalis in Egypt varies between 10 and 34.6% [4, 10, 22,
23]. Among children, the prevalence of G intestinalis was
11% [4] and 15.4% [2]. Among chronic diarrhea patients,
the prevalence reaches 27.3% [17]. The most frequent gen-
otype of G intestinalis is the assemblage B (80%) [22].
However, Helmy et al. found that the most prevalent geno-
type was assemblage A [23]. Other assemblages, C and E,
have also been recorded [24]. Animals are considered reser-
voirs for Giardia spp. infections. Giardia spp. cysts were
detected in 2% of stray cats [25], while G infestinalis was

detected in 8% of wild rats [19] and 7.9% of soil samples
[26]. Moreover, it is noteworthy that fish have been proposed
as a potential reservoir for G duodenalis, as the parasite has
been detected in fish with a prevalence of 3.3% [27].
Cryptosporidium spp. infection is a leading cause of
diarrhea in Egypt. Cryptosporidium spp. prevalence among
individuals with diarrhea visiting inpatient and outpatient
clinics in Egypt ranges from 0%—49% [13, 21, 28, 29]. The
most common protozoan infection in immunosuppressed
patients has been found to be C. parvum (60.2%) [9]. More-
over, the zoonotic potential for cryptosporidiosis has been
proven in farmers and their farm animals infected with C.
parvum [30]. A high prevalence of C. parvum was reported
among individuals with diarrhea (31.1%) [13]. Other spe-
cies of Cryptosporidium have been reported among human
patients, including C. hominis and C. bovis [29]. In animals,
Cryptosporidium spp. infection implies both an economic
loss and a significant source for zoonotic infection. A Cryp-
tosporidium spp. prevalence of 32.2% has been reported in
ruminants [29]. In particular, a high infection rate of Cryp-



tosporidium spp. oocyst was detected in the fecal specimens
of neonatal calves (30.2%) [31] and neonatal lambs (30%)
[32]. Different genotypes have been detected in animals.
In parallel to human infection, C. parvum was the most
prevalent with reported infection at rates of 65.7% [29] and
82.8% [31]. Other species detected in domestic animals
include C. ryanae (11.8%), C. bovis (4.1%) [29] and C.
andersoni (6.9%) [31]. In wild rats, Cryptosporidium spp.
was reported with prevalence of 22.7% (C. parvum) and
20.3% (C. muris) [19].

Blastocystis hominis is now gaining attention as an
agent of human intestinal disease. A high prevalence of B.
hominis has been reported in Egypt among asymptomatic
patients (22.4%) [21], patients with diarrhea and immuno-
suppressed children (12.1%) [33]. Blastocysis spp. isolation
from animals and birds has not been reported in Egypt.

Sarcocystosis is zoonotic, and parasitic diseases that
are highly prevalent in livestock animals and caused by Sar-
cocystis spp.. S. cruzi, S. hirsute, and S. hominis have
canids, felids, and humans as definitive hosts, respectively,
and can affect bovines as intermediate hosts producing mus-
cle cysts. The infection has potential public health impor-
tance because humans may become infected via consump-
tion of undercooked meat from infected cattle and pigs [34].
The disease is highly endemic in Egypt; macroscopic and
microscopic cysts are frequently detected in cattle and buf-
falo carcasses during meat inspection [35, 36]. The preva-
lence of Sarcocystis spp. infection in stray cats was reported
to be 1% [25]. However, the paper about human infection is
not found.

Other species of intestinal protozoa have been docu-
mented in Egypt with varying prevalence such as
lodamoeba butschlii (16%), Isospora hominis (7.7%),
Endolimax nana (6.9%), E. hartmani (5.9%), Dientamoeba
fragilis (5.1%), Chilomastix mesnili (5.1%), Trichomonas
hominis (4.2%), Microsporidia spores (3.2%), Enteromonas
hominis (1.9%), and Embadomonas intestinalis (1.3%)
[21].

Blood and tissue infection

T gondii infection is a growing global health concern,
with up to one-third of the world’s population estimated to
be infected with the parasite [37]. In humans, toxoplasmosis
is a major health problem. High rates of sero-prevalence of
T gondii in Egypt have been reported by several authors.
Among 260 asymptomatic blood donors, 155 (59.6%) were
anti-Toxoplasma 1gG positive, as determined by enzyme-
linked immunosorbent assay (ELISA) [38]. Toxoplasmosis
exerts a variety of effects, especially on pregnant women
facing a potential risk of feto-maternal transmission leading
to miscarriage, pre-mature birth and mental retardation of
the newborn. The risk of feto-maternal transmission of
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Toxoplasma spp. has been recorded with an antibody preva-
lence 51.5% of pregnant women, as determined by ELISA
[39]. Ibrahim et al. reported that sero-positivity to specific
anti-Toxoplasma 1gG antibodies was 57.9%, 58.1%, and
44.7% in serum samples from randomly collected speci-
mens, full-term pregnant women, and aborted women, re-
spectively. Whereas, the sero-positivity to specific anti-
Toxoplasma IgM for the same groups was 10.5%, 6.5%, and
23.7% [39]. Moreover, Mabrouk et al. reported that 10 out
of 42 meningoencephalitis patients (26%) were positive for
Toxoplasma 1gG antibodies in cerebro-spinal fluid speci-
mens assessed by immunofluorescent antibody (IFA) assay
[40]. High infection rates of 7 gondii infection among cats
and other animals have been recorded. Among stray cats,
the prevalence of 7. gondii was 9%, which indicates a high
risk of 7. gondii human infection [25]. In domestic animals,
high levels of antibodies have been recorded by various au-
thors. Antibodies to 7. gondii were observed in 172 (95.5%)
of 180 cats examined by the modified agglutination test
[41]. IFA antibody was detected in the serum of slaughtered
animals at a prevalence of 48.8% [42]. Anti-Toxoplasma an-
tibodies were detected using a modified agglutination test in
59.5% of domestic turkeys, 47.2% of chickens, and 50% of
ducks [43], in addition to 10.8% of cattle as detected by
ELISA [39].

Leishmaniasis is an insect-transmitted parasitic dis-
ease with a worldwide distribution. Leishmania spp. infec-
tions cause a broad spectrum of clinical signs, ranging from
skin lesions to fatal visceral disease. The Sinai Peninsula in
the northeast of Egypt, a sparsely populated area, has seen
sporadic cases of zoonotic cutaneous leishmaniasis [44]. The
vectors of Leishmania spp., such as Phlepotomus papatasi
(predominant) and P. sergenti sandflies, have been identi-
fied in endemic areas [44—46]. Previous research on the
etiologic agent of cutaneous leishmaniasis has consistently
identified Leishmania major and L. tropica as the primary
and secondary agents, respectively [45]. Wild-caught rodents
were identified as reservoir host of Leishmania spp. infec-
tion in endemic areas. Gerbillus pyramidum floweri have
been observed to be naturally infected with L. major [44]
and L. tropica [45]. Another rodent species, Rattus norveg-
icus, was identified as a reservoir host of Leishmania spp.
infection in non-endemic areas [47].

Visceral leishmaniasis caused by L. donovanii has
been documented in Egypt, mainly in the Alexandria Gover-
norate. It was reported that 27 cases of visceral leishmaniasis
were detected in Alexandria Governorate from 1982 to 1985
through active and passive case detection. Of them, 22 cases
were reported in El-Agamy, a resort town of 50,000 resi-
dents located 15 km west of the city of Alexandria (Fig. 1)
[48]. Another case of infantile visceral leishmaniasis was
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identified in an adult farmer in Banha city. Moreover, spo-
radic cases were confirmed among hypersplenic patients in
the Dakahlia Governorate [49]. Since these sporadic cases,
no new cases have been reported. However, a previous his-
tory of visceral leishmaniasis raises the possibility of infec-
tion in Egypt. Dogs are a main reservoir host for visceral
leishmaniasis. An epidemiological study demonstrated that
antibody to Leishmania spp. was observed in 5 out of 50
(10%) dogs tested for visceralizing Leishmania spp. [50].

Zoonotic Babesia sp. infection has been reported in the
Sinai Peninsula. Rodents have been identified as reservoirs
of zoonotic Babesia microti infections in endemic areas.
Acomys sp. were identified as reservoir hosts of B. microti
[51]. Ixodes ricinus ticks were identified as a vector of
zoonotic B. microti infection by transovarian and transsta-
dial transmissions in endemic areas (Fig. 1) [52].

Neospora caninum is a microscopic protozoan parasite
with a worldwide distribution. Many domestic animals (e.g.,
dogs, cattle, sheep, goats, horses, and chickens) and wild
animals (deer, rodents, rabbits, coyotes, wolves and foxes)
can be infected. In one study, antibodies to N. caninum were
detected in 7.9% of pregnant women by ELISA, whereas
the detection rate was 20.4% in cattle and 1.9% in rabbits
[39].

Zoonotic infection of Trypanosoma evansi has been re-
ported in Egypt [53].

Zoonotic trematodes

Schistosomiasis is the third-leading endemic parasitic
disease in the world after malaria and amoebiasis. It was re-
ported that more than 200 million people in 74 countries are
infected and that 120 million have symptoms of the disease
[54]. In 2011, 42 countries in Africa were endemic for this
disease [55]. The three major species of schistosomes, S.
mansoni, S. haematobium, and the S. japonicum complex
(including S. japonicum and S. mekongi) are distinguished
by snail vectors, their location within the host vasculature,
and egg morphology. In Egypt, the implementation of schis-
tosomiasis control programs hasaccelerated the decline of
the disease (Table 1). S. hematobium rates decreased from
approximately 60-70% in 1925 to 5% in 1996, and S. man-
soni rates fell from 32% in 1932 to 12% in 1996 [56]. High
rates of schistosomiasis occur near bodies of fresh water.
Working in agriculture is an obvious risk factor for Schisto-
soma spp. infection [7]. The prevalence and species distri-
bution of schistosomiasis differ in different Governorates
and regions in Egypt. A study performed in nine Governor-
ates revealed that S. mansoni was unusual in Upper Egypt,
being consequential in only the El-Fayoum Governorate
where a prevalence of 4.3% was recorded. However, the
prevalence of S. mansoni in five Governorates in Lower

Egypt, where it is endemic, ranged from 17.5% to 42.9%
with an average of 36.4% [57]. The prevalence of S. haema-
tobium in four Governorates in Upper Egypt where it is also
endemic ranged from 4.8% to 13.7% with a mean of 7.8%.
Contrary to this finding, S. haematobium was rare in the
Governorates in Lower Egypt [57]. Currently, even though
control programs are being implemented, Schistosoma spp.
infections are still recorded with relatively high prevalences
of S. mansoni, including 1% [16], 2.5% [7] and 5.3% [21].
In animals, S. mansoni and S. haematobium were observed
as a natural double infection in the Nile rat, Arvicanthis
niloticus, from a human endemic area in Egypt [58].

Fascioliasis, a cyclo-zoonotic disease caused by a liver
fluke (Fasciola spp.), is one of the neglected food-borne-
diseases in the global public health arena. In Africa, infec-
tion with fascioliasis represents a major animal and human
health problem [59]. In Egypt, animal as well as human fas-
cioliasis is a growing problem, as it has been recorded in al-
most all Governorates, especially those of the Nile Delta in
Lower Egypt [60]. The two most important species are Fas-
ciola hepatica and F. gigantica. Both species are present
among human and animals in Egypt [61, 62]. Human infec-
tion with fascioliasis was sporadic until the last three de-
cades when clinical cases and outbreaks were reported [59].
Fascioliasis is hyper-endemic in villages in the Nile Delta
with varying prevalence. A prevalence of 4.8% of outpa-
tients in the Dakahlia Governorate has been reported [21].
Another study revealed a prevalence of 5.2—-19.0% (mean =
12.8%) which was the highest obtained in Egypt [63]. Re-
cently, lower prevalence of human infections has been re-
corded (See Table 1). In addition to grass-grazing animals
(cattle, buffalo, sheep, and goats), infection of donkeys and
camels with F. gigantica has been recorded in Egypt [59].
Among these animal species, fascioliasis is highly endemic
in sheep, particularly in Nile Delta Governorates indicated
by macroscopic detection of liver flukes in slaughtered
sheep during abattoir surveys (20.6%) [64] and by micro-
scopic detection of Fasciola spp. egg by fecal examination
(12.7%) [65]. Fasciola spp. are vegetable-transmitted para-
sites, and those eggs were found in 2.4% of vegetable pre-
pared for eating in a village in the Alexandria Governorate
[8].

Heterophyiasis is a highly endemic disease in Egypt.
Infected fish is the main source of infection. Heterophyid
infections occur in brackish and fresh water fish in northern
Egypt, where the parasites are indigenous [66]. The highest
intensity of infection has been detected among fishermen
(33.8%) [67] and local residents in northern Egypt (13.3%)
[68]. The overall prevalence of heterophyid infection of fish
has been reported to be 32%, that is, 22% for brackish water
fish and 42% for fresh water fish [68]. In the Ismailia Gov-



ernorate, the prevalence of heterophyid metacercaria in fresh
water fish was found to be 95.4% [69]. Many heterophyids
have been identified from fish. Adult heterophyids from
Heterophyes heterophyes, H. aequalis, Pygidiopsis genata,
Haplorchis yokogawai, Prohemostomum vivax, Phagicola
ascolonga, and Stictodora tridactyla were recovered from
encysted metacercaria-fed puppies [66, 68, 69]. The preva-
lence of H. heterophyes was 3% amongstray cats in Kafr
Elsheikh province in the northern region of the Delta [25].
Diphylobothrium spp. infection has not been reported

in Egypt.

Zoonotic cestodes

Vampirolepis nana (previously known as Hymenolepis
nana, H. fraterna, and Taenia nana) and H. diminuta are
common parasitic infections, particularly among children.
In Egypt, hymenolypiasis infections are exceedingly preva-
lent with high detection rates recorded by many researchers.
In a cross-sectional study of 2,292 farmers in a village in
Menoufia Governorate, the rate of detection of V. nana eggs
in stool samples was 3% [7]. In another study on outpatients
of a hospital in the Dakahlia Governorate, the detection rate
of V. nana in stool samples was 3.9% [21]. In children, ad-
verse clinical manifestations was caused by V. nana infec-
tions with a high reported prevalence of 16% [5]. H.
diminuta infections are also commonly reported. However,
compared with the incidence of V. nana, a lower incidence
of H. diminuta (1.4%) has been recorded [21]. Rodents are
considered the main reservoirs of H. diminuta infections,
the parasite being detected at a high incidence (23.8%) [19].

Echinococcosis is one of the major zoonotic parasitic
diseases in the Middle East and Arabic North Africa. Both
cystic and alveolar echinococcosis have been reported from
these areas. However, cystic echinococcosis is more preva-
lent in all the countries in the Middle East and Arabic North
Africa, and it is endemic in Egypt [70]. Although most hu-
man studies have focused on surgical reports, several popu-
lation studies have been performed using serological and
imaging techniques. In a retrospective study on human cys-
tic echinococcosis conducted between 1997 and 1999 using
492,353 patient records, 133 (0.03%) new human cystic
echinococcosis cases were recorded in Egypt [71]. Another
study on sero-positivity levels of echinococcosis using the
indirect haemagglutination test revealed that five out of 100
patients (5%) with acute and chronic hepatic diseases in the
Assiut and Aswan Governorates were positive. In parallel,
the overall prevalence of E. granulosus in street dogs was
5% and the prevalence has been reported to be significantly
higher in rural than in urban areas [72]. In the intermediate
hosts, the overall five-year hydatidosis prevalence from
August 2000 to August 2005 was 2.5%, 0.3% and 0.7% in
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camels, sheep and goats, and pigs, respectively [73]. In par-
ticular, a high level of hydatidosis in camels has been re-
corded in many investigations, reaching up to 7.7% [72,
74]. Moreover, the high fertility rate of hydatid cysts recov-
ered from camels compared with other domestic animals
reached 60.4% [74]. Studies on the strain specificities of F.
granulosus in the Middle East revealed that the sheep strain
(G1) is present in sheep, goats, cattle, camels and humans,
and the camel strain (G6) in camels, sheep, cattle and hu-
mans [70]. The G6 and G1 genotypes have been identified
in Egypt with a high predominance of the G6 genotype (the
dog/camel genotype) in humans and animals [70, 75].

Intestinal infection of humans with the adult form of
the parasite 7. saginata and T. solium is called taeniasis.
Cysticercosis is defined as infection of any tissue with the
larval form of the parasites. In Egypt, because most people
abstain from pig’s pork for religious reasons, taeniasis and
cysticercosis caused by 7. solium are not common. Few
records of human taeniasis are available. The detection rate
in humans of T saginata was 1.1% [21]. In intermediate
host animals, although cysticercosis has little effect on
health, it is socially and economically significant as a
zoonosis because the affected meat is usually condemned,
and control measures are usually expensive. In an abattoir
investigation including a total of 6,434,039 slaughtered an-
imals over a period of four years (1994-1997), the individ-
ual animal species infection rate was 0.2% in domestic cat-
tle, 7.3% in imported cattle, 0.1% in buffaloes and 0.1% in
pigs with an overall prevalence of cysticercosis (Cysticer-
cus bovis and C. cellulosae) of 0.7% [76].

Dipylidium caninum has not been reported as a
zoonotic infection in humans. However, it was detected at a
low incidence in dogs [72] and with an incidence of 5% in
stray cats [25].

Zoonotic nematodes

Human toxocariasis (visceral-and ocular larva mi-
grans) is a widespread parasitic disease. Children are more
frequently infected because of their closer contact with con-
taminated soil and relatively frequent geophagia. In Egypt,
the high prevalence of human toxocariasis indicated by anti-
Toxocara antibodies has been recorded by many research-
ers. The sero-prevalence of IgG antibodies has been re-
ported as 7.7% among the general public [77], 6.2% among
suspected children [78] and 18% among adults [78]. Pa-
tients with bronchial asthma, hepatomegaly or hepto-
splenomegaly, lymphadenopathy, neurological disorders,
gastrointestinal troubles and dermatitis are thought to be
prone to toxocariasis [77, 78]. The reservoirs of 7. canis in-
fection are dogs. A survey study indicated that 56% (14/25)
of dogs were infected with 7. canis and 8% (2/25) were in-
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fected with 7' leonina [79]. Because both non-embryonated
and embryonated 7. canis eggs are found in the hair of pet
dogs, direct contact with dogs may be a potential risk factor
for transmission of 7. canis eggs to humans [80]. In addi-
tion, T. cati and Toxoascari sleonine have been reported in
stray cats at a prevalence of 9% and 5%, respectively [25].

Lymphatic filariasis or bancroftian filariasis, a para-
sitic disease caused by Wuchereria Bancroffti, has been iden-
tified as the second-leading cause of permanent and long-
term disability. Approximately 50 million people in Egypt
and sub-Saharan Africa have bancroftian filariasis, and to-
gether, they represent approximately one-third of all cases
of lymphatic filariasis worldwide [81]. In a longitudinal
study of bancroftian filariasis in the Nile Delta of Egypt, the
baseline prevalence of microfilaremia and filarial antigene-
mia among 1,853 subjects more than nine years of age was
7.7% and 11.2%, respectively, while the one-year incidence
was 1.8% and 3.1%, respectively [82]. Another study indi-
cated a high prevalence of asymptomatic patients with W.
bancroffti as detected via examination of night blood (38%)
[83]. As for mosquitoes vectors, W. bancrofti DNA was de-
tected in Culex pipiens in 91 (13.9%) of the 655 mosquito
collected from an Egyptian village [84]. Moreover, high
rates of microfilaria were detected in mosquito vectors col-
lected from households with significant risk factors for mi-
crofilaria transmission [82, 84]. In animals, microfilaria was
detected in a stray cat from the Assiut Governorate [85].

Human dirofilariosis, caused by Dirofilaria repens, is
a parasitic infection that has been observed in many areas of
the Old World and is currently considered an emerging
zoonosis. Dogs are the main host of D. repens. Three new
cases of human infection with D. repens, one pulmonary
and two subcutaneous, were reported in the Assiut Gover-
norate, representing the first report of human pulmonary
dirofilariosis caused by D. repens in Africa [86]. Antibodies
to D. immitis antigens were observed in the sera of 6 (3.4%)
of 174 feral cats (Felis catus) collected from Cairo [41].

In Africa, human trichinellosis is rare, and stems
mostly from religious practices and food habits [87]. Syl-
vatic trichinellosis is prevalent in the Mediterranean and
African regions. However, domestic trichinellosis (77i-
chinella spiralis) is present in Egypt. Few reports of T.
spiralis infection in fresh and processed pork in Egypt are
availabe [88]. In addition, T spiralis infection was detected
among 1,025 rodents collected from and around abattoirs in
Alexandria with a prevalence of 13.3% [89].

Ancylostoma caninum is responsible for cases of eosi-
nophilic enteritis and unexplained abdominal pain with pe-
ripheral eosinophilia in humans. The prevalence of IgG an-
tibodies to 4. caninum among patients with obscure acute or
recurrent abdominal pain was 11/95 (11.6%) in one study

[90]. Another study showed a low prevalence of 4. duode-
nale (0.1%) [21].

Capillaria spp. are a nematode parasite that usually
causes gastrointestinal troubles. A low prevalence of Capil-
laria spp. has been recorded by many authors in the Nile
Delta (1%) [16]. In the Upper Egypt, a relatively high prev-
alence of human infection was reported where C. philippin-
ensis is is considered to be a newly emerging parasite in that
area [91]. In animals, Capillaria spp. were detected in stray
cats with a prevalence of 3% [25].

The prevalence of parasitic infections with Ascavis
lumbricoides among 1,674 school children aged 6—13 years
in Alexandria was 10.2% [2]. Other studies showed lower
prevalence, that is (1.8%) [21] and (1.4%) [16]. An 8% in-
fection rate among dogs by A. lumbricoides was reported.
Therefore, it was suggested that dogs could act as the reser-
voir host of A. lumbricoides and an environmental contam-
inator increasing the risk of infection in humans [79].

Anisakiasis is not a common disease in Egypt. A low
prevalence of 2.2% (1/45) has been reported from the
orange-spottedtrevally, Carangoides bayad (Carangidae)
fish caught from the Red Sea [92].

Other species of nematodes have been reported in var-
ious studies, such as Trichostrongylus sp. (2.6%), Strongy-
loides stercoralis (1.5%), Entrobius vermicularis (1.1%)
and Trichuris trichura (0.7%) [21].

Zoonotic arthropods

Arthropods are found in humans and animals as ecto-
parasites as well as endo-parasites. In Egypt, S. scabiei is
the most prevalent mite of medical importance infesting hu-
mans. This is particularly true in overcrowded and unhy-
gienic areas. In Egypt, there have been few reports of sar-
coptic infection in humans, but its presence in domestic and
sylvatic animals is well documented. Cutaneous manifesta-
tions (pruritic dermatitis) caused by the zoonotic species of
bird and rat mites (Ornithoyssus sp., Family Macronys-
sidae) have been reported among field workers in poultry
farms [93]. In addition, other species of rat ecto-parasites
have been reported, such as Xenopsylla cheopis, Hyalomma
dromedarii (nymph), Echinolaelaps echidninus, and Hemo-
laelaps glassgowi [94]. Dogs and cats are sources of many
zoonotic arthropods. Linguatula serrata (2%) and mites
eggs (13%), were detected in a survey on gastrointestinal
parasites in 113 fecal samples from stray cats [25]. In gen-
eral, some myiasis producers are zoonotic parasites. How-
ever, myiasis-causing flies are not prevalent in Egypt.
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MODE OF TRANSMISSION AND PREVALENCE OF
PARASITIC ZOONOSES AMONG RESERVOIR
HOSTS

Domestic and wild animals and birds play a pivotal
role in maintaining zoonotic parasitic infections under natu-
ral conditions, and they act as reservoir hosts of human in-
fections. In Egypt, livestock and pets (dogs and cats) are
kept inside houses in most rural areas. In addition, because
Egypt has wide areas of desert, wild rodents and roaming
animals, particularly dogs and cats, are considered to be res-
ervoirs of infection of many zoonotic parasitic diseases. The
dog’s role as a definitive host for a number of zoonotic par-
asites has been widely studied and recognized as a signifi-
cant public health problem worldwide [72]. Rodents are the
main reservoir hosts of intestinal helminth in different
Egyptian agro-ecosystems. A epidemiological study of wild
rats indicated that the overall infection rate of parasites was
54% (93/172), including 28% cestodes, 7% nematodes, 8%
Acanthocephala sp., and 41% protozoa [19]. In addition a
cross-sectional study showed that the overall prevalence of
helminths in domestic rodents in the Dakahlia Governorate
was 53%, and a total of 24 species of helminths were iden-
tified [95].

The sources of zoonotic infections, animate and inani-
mate, carry the infective stage of a zoonotic disease and to
infect humans by one or more of modes transmission such
as contact, ingestion, inhalation, parental and arthropod
bites. Consequently, contaminated food, drinking water, in-
fected arthropods, and soil can be sources of zoonotic infec-
tions. Generally, direct contact with animals can result in
the direct or indirect transmission of diseases, particularly
to people lacking personal hygiene. The undercooked food
is considered to be the main source of infection by various
parasitic zoonoses. Contaminated or polluted water un-
doubtedly plays a vital role as a parasite source [96].
Vegetable-transmitted parasites are a main source of human
parasitic infections. A serious and consistent effort through
public health activities is essential to educate housewives
about vegetable-transmitted parasites, their transmission
and methods of prevention [§8]. There are many parasitic in-
fections that can be transmitted via contaminated soil at dif-
ferent stages of parasites caused by outdoor defecation by
humans, particularly children. This is more to occur in
fields, public gardens and the sides of streets or canals. In
addition, the feces of domestic and wild animals and birds
play a role in soil contamination [97]. Arthropod-borne
zoonotic parasites commonly pose a public health concern.
Insect prevention and control are necessary to prevent the
transmission of pathogens that could affect animal and hu-
man health, as is the maintenance of proper hygiene. The
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importance of some arthropods is also related to the fact that
some species are the vectors for certain parasitic diseases,
such as infected sandflies of the genus Phlebotomus, the
source of leishmaniasis [44, 46] or ticks, the source of Ba-
besia sp. infection [52]. In addition, non-blood-sucking in-
sects play an important role in the dissemination of human
parasites, such as insects that are commonly found in ani-
mal and human environments, including the American
cockroach (Periplaneta americana) and the house fly
Musca domestica var. vicina [98]. Improper disposal of hu-
man sewage and animal manure and its direct use as fertil-
izer are the main source of contamination of vegetable and
fruits by parasites. Therefore, the prevention and control of
parasitic zoonoses should be based on the treatment and/or
elimination of animal reservoirs and sources of infection
and measures to promote public awareness of parasitic
zoonoses modes.

CONCLUSION

It can be concluded that many parasitic zoonoses
caused by helminth and protozoa are endemic in Egypt. In-
testinal infections of parasitic zoonoses are exceedingly
common and widespread and are a leading cause of diar-
rhea, particularly among children and in rural areas. Some
parasitic zoonoses are confined to certain geographic areas
in Egypt, such as cutaneous leishmaniasis and zoonotic ba-
besiosis in the Sinai Peninsula. Other areas have a past his-
tory of certain parasitic zoonoses, such as visceral leishma-
niasis in the El-Agamy area in Alexandria. As a result of the
implementation of control programs, a marked decrease in
the prevalence of particular zoonotic parasitic diseases has
been established, including schistosomiasis and fascioliasis.
Animal reservoirs of parasitic zoonoses have been identi-
fied in Egypt, particularly rodents, stray dogs and stray cats
as well as mosquitoes and ticks and other vectors, which
constitute a potential risk of disease transmission. There-
fore, prevention and control programs should be imple-
mented by public health and veterinary officers to combat
the sources and reservoirs of zoonoses.
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