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ABSTRACT

This article summarizes the findings of the majority of Iraqi studies and lists the most
common zoonotic and non-zoonotic parasites. As a result of the proper reporting of
protozoa, helminthes, hard and soft ticks, a large number of parasites have been described
and distributed throughout Iraq. Toxoplasma, Theileria, Babesia, plasmodium,
Anaplasma, Microfilaria, cryptosporidium, giardia, Eimeria, Balantidium, and
Entamoeba were among the protozoa that were frequently recorded. Helminths of the
genera Dicrocoelium, Habronema, Echinococcus, Dictyocaulus, Trichostrongylus,
Parascaris, Oxyuris, Cyathostomum, Anoplocephala, Setaria, and Fasciola have been
reported to affect all types of horses, whether they are on grass or in stalls. Hard and soft
ticks, as well as Sarcoptes, were the only ectoparasites that were frequently observed.
Parasitic fly species from the Gasterophilus genus were also discovered. In Iraq, parasitic
infections in horses are common and caused by a variety of parasites, posing a health
risk and causing significant economic losses. Emaciation, fever, pale mucosal
membranes, jaundice, colic, and diarrhoea are all symptoms of infected equines with
piroplasms, which are also accompanied by anemia, leukocytosis, and
hyperbilirubinemia. Parasitic infections are linked to a number of risk factors (age,
gender, activity, location, and season), and zoonotic parasites pose a greater risk to
horsemen. All parasitic infections should be treated intramuscularly, with the exception
of ivermectin, which should be taken orally. Not only are coprological examinations to
identify distributed species and chronic infections, but also modern methods are used to
control vectors and conduct further research.
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NTRODUCTION

Horses (Equus ferus caballus), donkeys (Equus africanus asinus),

mules, zebras (Equus zebra), and other animals with similar

characteristics are classified as "equine." The equine family serves

a variety of functions in the agricultural economy, including
transportation of farm products, firewood, water, recreational activities,
and farm ploughing. Horses, donkeys, mules, and zebras are infected with
a variety of parasite species that differ in life cycles, pathogenicity,
epidemiology, and the drugs used to combat parasite infections (Scoles
and Ueti 2015). Infection in these animals can be single or mixed,
resulting in a variety of clinical signs. Intestinal, blood, and ectoparasite
infections are all possible. Ectoparasites are a common target for many
parasite species. Anemia, fever, diarrhea, colic, hemorrhage, pale mucosal
membranes, jaundice, hyperbilirubinemia, emaciation, and death are
some of the diseases that the infective parasites can cause in animals. Due
to significant economic losses worldwide, the identified gastrointestinal
(GI) and equine piroplasmosis (EP) parasites are the most serious
problems for equids (Raue et al., 2017, Camino et al., 2019, Zhao et al.,
2020).
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Endo- and ecto-parasites

Babesiosis is a globally distributed infectious
disease that causes equine babesiosis. It can be
acute, sub-acute, or chronic. Equine
piroplasmosis is a disease that is found in most
subtropical and tropical regions of the world.
The distribution and seasonal activity of
biological vectors (ticks) that transmit and cause
equine piroplasmosis (Theileria spp., Babesia
spp., and Anaplasma spp.) have been linked
(Scoles and Ueti 2015). Toxoplasmosis risk
factors have been linked to equine protozoal
myeloencephalitis (EPM), but clinical signs are
uncommon. A neurologic disease caused by two
apicomplexan protozoal parasites (Neospora
hughesi and Sarcocystis neurona), which were
previously unknown and limited to the autumn
season (James et al., 2017). Toxoplasma gondii
parasites were isolated from slaughtered horses
destined for horsemeat as a possible source of
human infection. One of the major risk factors
for human toxoplasmosis is eating undercooked
or insufficiently cured meat. In Serbia, T. gondii
infection was found in slaughter horses, and
viable T. gondii type Il was discovered and
isolated (Klun et al, 2017). Equine
piroplasmosis is a tick-borne or transmitted
disease of horses caused by single or mixed
infections of two hemoprotozoal parasites
(Theileria equi and Babesia caballi)
(Hodgkinson, 2006, Ueti et al., 2008). Several
infected equids are parasite carriers who show no
clinical signs, making them one of the most
dangerous factors in parasite transmission to
other equids (Sunday Idoko et al., 2020). T. equi
is thought to have a wider distribution and is
more pathogenic than B. caballi in endemic
(tropical and temperate) areas. B. caballi-
infected horses have more severe hemolytic
anemia; however, T. equi infections are mostly
associated with leukocytosis (Camino et al.,
2019). Equine piroplasmosis is a disease that
affects horses, donkeys, mules, and zebras, as
well as DNA parasites in camels and dogs. With
T. equi infection, infected equids remain carriers
for a long time, whereas infection with B. caballi

is detected after only a few years (Onyiche et al.,
2019). Horses and donkeys are infected with
blood-parasites (T. equi and B. caballi) that can
cause serious clinical diseases and have genetic
diversity, as shown by phylogenetic analyses. In
Jilin, China, two T. equi genotypes (A and E)
were discovered (Zhao et al., 2020). Equid
roundworms  (Parascaris  equorum)  are
uncommon but can affect young animals' growth
and cause intestinal and respiratory symptoms.
Other parasitic nematodes, such as Oxyuris equi
(pinworm), are primarily irritants or nuisances,
but persistent infection in some animals can lead
to destruction around the perineum and tail head
(Raue et al., 2017). There are three Eimeria
species found in equids. E. uninugulata and E.
solipedum, both named after horses, are
considered invalid; only E. leuckarti is
considered valid. Only oocytes and gamonts of
E. leuckarti have been found recently; no asexual
stages have been found. E. leuckarti infection
has no clinical significance and is considered
coincidental (Dubey and Bauer, 2018). Donkeys,
unlike mature horses, are susceptible to infection
by large strongyle (Strongylus) species and
Dictyocaulus arnifieldi. Adult horses and
donkeys can be significant sources of pasture
contamination, and when they return from
overwork, they can cause health problems and
poor nutrition, as well as poor performance and
physical condition, as well as serious
pathological conditions such as severe diarrhea,
colic, and even death (Brady and Nichols, 2009;
Sazmand et al., 2020). The use of macrocyclic
lactones (ML), ivermectin, and moxidectin
reduced large strongyle infections in equine
populations, while strongyle resistance to
ivermectin, doramectin, and fenbendazole
increased. In adults and small animals, the
previous anthelmintics were highly effective
against pathogenic larval stages (Hodgkinson,
2006). Cestocides, which were once widely
regarded as pathogenic, could be to bear
responsibility for the decrease in anoplocephalid
infection (Raue et al., 2017, Hodgkinson, 2006).
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Anoplocephala perfoliata is a common parasite
that affects horses and donkeys. It has an indirect
life cycle that involves an oribatid mite. While
common trematodes (Fasciola hepatica) that
affect donkeys, the adult fluke of A. perfoliata is
found in the bile ducts and clinical signs are not
usually detected in infected donkeys, the
intensity was mostly in donkeys over the age of
8 years (Matthews and Burden, 2013).
Coproscopical methods have been widely used
in veterinary parasitological diagnostics, and
their sensitivity (Se) and egg recovery rate have
been validated (Becker et al., 2016). Different
species of Ixodides were previously recorded as
hard ticks with a cosmopolitan distribution,
especially in moderate regions among the
Ixodidae. Agents are transmitted by ticks
belonging to the genera Rhipicephalus spp.,
Hyalomma spp., and Dermacentor spp. Because
they transmit various protozoal, bacterial, and
viral agents to humans and animals, they are of
enormous medicinal and veterinary importance.
Tick-borne protozoans may be transferred
vertically across generations as well as
transstadially and intrastadially within one tick
generation. The protozoal pathogen was
efficiently acquired by Rhipicephalus microplus
male ticks during acute and chronic infections,
and they transmitted it intrastadially to naive
horses and persistently infected horses,
indicating that they should be targeted for
disease prevention (Scoles and Ueti 2015, Ueti et
al., 2008). Many articles about equid parasites
have been published in Iraq, describing the
various infections that are endemic and
widespread across the country's governorates.
Because this breed is primarily used for
presentations, Iraqi Arabian horses have a high
value among Arabian horses, which is primarily
associated with their exterior conformation. The
body shape of Iraqi Arabian horses is
characterized by an increase in body length when
compared to body weight, as well as a short back
line. The Iragi Arabian horse excels in sporting
events and has a high lyse for long distances
(Mohamed, 2017). The parasites infection,
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particularly gastrointestinal parasites, was
encountered in 100% of the horses and donkeys,
and the factors cold, hot, and rainy season had an
effect on the distribution of infections (Albadrani
and Aldelami, 2009; Esmaeel, 2010; Wannas,
2012; Zangana et al., 2013).Equine
piroplasmosis (EP) is a tick-borne protozoal
disease of horses, donkeys, mules, and zebra that
has been infected by blood protozoal parasites
(Theileria equi or Babesia caballi) in Iraqgi
horses (Fig. 1,2). It results in significant
economic losses for the equids (Khalid Jabar et
al., 2019; Sray et al., 2019). The EP is
characterized by fever, jaundice, anemia, loss of
appetite, and, in some cases, sudden death, and
is found in most regions of Iraq (Alsaad, 2014).
In equids, four 18S rRNA genotype clades were
found for T. equi (A, B, C, and D) and two for B.
caballi (A and B) (Aziz et al., 2019). Infected
equids may be long-term carriers of these
protozoal parasites (Alsaad et al., 2012). Equine
anaplasmosis (Anaplasma phagocytophilum) is a
bacterial/protozoan disease diagnosed in horse
blood and transmitted by various ticks. Some
reservoir hosts of agents, such as Hyalomma spp.
and Rhipicephalus spp., also play a role in their
transmission (Albadrani and Al-lragi, 2019).
Other coccidian parasites have been infecting
animals, such as Toxoplasma gondii in horses
(Mikaeel and Al-Saeed, 2020; Hussain, 2011),
Microfilaria and Plasmodium sp. in horses and
Donkeys (Hadi and Atiyah, 2014), and only
Microfilaria (Setaria spp.) in horses (Suleiman et
al., 2020). Equine babesiosis is a tick-borne
illness that affects horses and is caused by the
protozoan parasites (T. equi and B. caballi)
(Albadrani and Al-Iragi, 2019). Fever, icterus,
pale mucous membranes, and hemoglobinuria
are among the symptoms of equine babesiosis,
which may lead to a loss of condition and even
death (Alsaad et al., 2010). The protozoan
parasites are naturally transferred from host to
host by hard tick wvectors, and vertical
transmission of T. equi and B. caballi infection
in utero has been recorded (Khalid Jabar et al.,
2019). Babesia may infect a fetus at any stage of
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pregnancy, and it can also induce abortions in
enzootic areas. Infected horses may carry T. equi
infections for the rest of their lives, while
infected equids can carry B. caballi for up to four
years. Furthermore, unlike B. caballi, T. equi is
not totally cleared from horses' blood following
natural recovery or therapy (Alsaad et al., 2012,;
Aziz and AL-Barwary, 2020). In certain cases,
the clinical indications of piroplasmosis
infection are non-specific and varied. The
sickness may be acute, chronic, or sub-clinical,
with the diseased animal aiding in the
transmission of the agents. However, in chronic
and sub-clinical cases, it is sometimes difficult to
identify the protozoans in blood smears of carrier
equids. High fever, jaundice, petechiation,
depression, anemia, dyspnea, sweating, eyelids,
decreased appetite, colic, incoordination, and
distal limb edema are all symptoms of an acute
infection (Al-Rammahi et al., 2020; Al-Saad,
2009). Infections with zoonotic gastrointestinal
protozoa (Cryptosporidium spp., Giardia spp.,
and Eimeria spp.) have been found in wild and
farmed equines, suggesting that they might be
sources of contamination. People may get
infected by direct contact with horsemen and
other humans, as well as recreational horses
(Altaee et al., 2014). Cryptosporidium spp. and
Giardia doudenalis, which cause watery
diarrhea in horses and foals and must be
prevented from spreading to people and causing
substantial losses, were among the most zoonotic
protozoan infections (Fig. 3 and 4). Horse
Cryptospridium oocytes are 4-5 microns in
diameter, have a tiny spherical form, and are
pink in color (Mahdi and Ali, 2002; Butty, 2011,
Moosa, 2019). Eimeria leuckarti is more
frequent in foals, although the prevalence of
other species is unknown (Kalef, 2015).

Microscopical assays, including Giemsa stain,
direct smear, sedimentation, zinc sulphate
flotation, Sheather's sugar saturated flotation
method, acid ether technique, formalin-ether
sedimentation concentration method, modified
Ziehl-Neelsen method, cellophane tape methods,

and the McMaster method, are the most
commonly used diagnostic methods in Iraq.
Although serological approaches have lower
sensitivity than contemporary tests, they are
beneficial in chronic infections. Molecular
methodology is a highly important and reliable
diagnostic procedure for the identification of
hemoparasite species (Albadrani and Aldelami,
2009; Esmaeel, 2010; Wannas, 2012; Zangana et
al., 2013; Khalid Jabar et al.,2019; Albadrani and
Al-Iragi, 2019; Mahdi and Ali, 2002; Abdul-
Majeed and Al-Saad, 2006; Faraj et al., 2019;
Alali et al, 2021b).

Mange mites, lice, and ticks are among the
ectoparasitic diseases that pose a significant
concern to humans, including horse owners,
farmers, and even pigeon fanciers, and may
transmit a variety of zoonotic parasites (Alali et
al., 2020a; Faraj, 2013; Hasson, 2016). Ticks are
distinguished by different species within the
same genus and different distributions of disease
vectors (ticks), resulting in the most prevalent
diseases and widespread distribution in northern
Irag (Mustafa, 2019; Aziz and AL-barwary,
2019), central Irag (Mohammad, 2015), and
southern Irag (Hajeel and Abd Alfatlawi, 2019).

Helminth infections in horses and donkeys
might appear healthy, and donkeys seldom
exhibit indications of significant illness (weight
loss, diarrhea, poor condition, or colic), but
horses do (Zangana et al., 2013). Many species
of horse helminthes were found in fresh
vegetables, including Echinococcus sp., Oxyuris
equi, Habronema sp., Parascaris equroum, and
Strongyloides westrei. This is due to urban
gardeners  increasingly  irrigating  their
agriculture regions with waste water, and the
spread of parasites in the north and middle of
Irag may be due to the reuse of equine feces for
man (Hadi, 2011). The giant strongyle
(Strongylus vulgaris) is the most pathogenic
strongyle species in Irag, causing thrombosis and
thromboembolic colic. Strongylus vulgaris is
more common and harmful among equid
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parasites, and it is widely dispersed among
grazing horses, posing a danger to equine health
across the globe (Zangana et al., 2013).

Draught horses were infected with
gastrointestinal and lung worms, which could be
recognized by coprological tests. Many kinds of
nematodes and cestodes were found.
Emaciation, pale mucous membranes, rough
coat, loss of appetite, black spots on the gum and
lip, diarrhoea and/or constipation, colic, worms
with mucoid feces, anal pruritis, moist raised,
high heartbeat, and coughing are all symptoms
of helminth infection. Worms infect diseased
horses, causing macroscopical and histological
lesions in one or more organs (Abdul-Majeed
and Al-Saad, 2006; Esmaeel, 2010).
Gastrophilus species, particularly G. intestinalis,
are gastrointestinal parasites that adhere to the
stomach's surface. The pathophysiology of the
larvae is linked to inflammatory reactions
(Daoud et al., 1989). This study have been
conducted to summarize the previous studies in
field of equids of Iraq.
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MATERIAL and METHOD

For the survey evaluation, electronic databases
of endo, ecto, and blood-borne parasites in
equids in Iraq were obtained for the survey.
Dissertations, Google Scholar, Research Gate,
Academia, and the official site of higher
education and scientific research
(https://www.iasj.net) are all examples of
references. The references were arranged in one
table by type of infection (external, internal,
tissue, and blood parasites) and by date of
publication (oldest to newest) as well as type of
host, methods of diagnosis, number of
specimens, percentage of infection, province,
genera and species of agents, and provinces. All
relevant papers were found by searching the
titles of publications using the phrases (equids,
horse, donkey, ecto-, endoparasites, and
hemoparasites). The relevant publications were
evaluated, and important information about
equids was chosen and provided, including
author information and publication year (Table
1).

Table.1. A summary of the prevalence of parasitic infections in Iragi equids.

Host type helminth

ectoparasite/protozoa

Diagnostic
Technique Size

Referen
ce

Sample

Prevalence (%) Province

Horses Boophilus annulatus, -
Hyalomma detritum,

Hyalomma anatolicum
anatolicum

Rhipicephalus turanicus,
Rhipicephalus  sanguineus
sanguineus

1- Tick species
Rhipicephalus sanguineus ,
Boophilus annulatus and
Hyalomma anatolicum
excavatum

2- Theileria equi, , Babesia
caballi, Mixed infection

3- Sarcoptes scabiei

Ixodid ticks -
(Hyalomma anatolicum
Rhipicephalus  (Boophilus)
annulatus)

Drought
horses

1-Horses
2-Donkeys

1-Horses
2-Donkeys

Ixodid ticks1-(Hyalomma
anatolicum, H. scupense and
Rhipicephalus annulatus),

2-( Rhipicephalus annulatus)
Equine Boophilus annulatus -
(horse, Boophilus microplus

mule Hyalomma marginatum
Hyalomma excavatum

Microscopic 6.6%, 20%, Nineveh Al-
examination 40%, 26%, 6.6% Moula
and
Rahemo,
2004
Microscopic 21 1-27.7% Baghdad Faraj,
examination 2- 15.5%,14.4% 2013
, and 10%
3-16.6%
Microscopic 1- 10 50% Baghdad, Shubber
examination 2-5 20% Wasit, Babil, et al,
Al-Diwaniya, 2014
Al-Muthana,
Al- Najaf Al-
Ashraf,
Kerbala,
Missan,
Basrah  and
Thi Qar.
Morphological 1- 8 1-1(12.5%) central region Moham
features 2- 6 2-1(16.7%) of Iraq mad,
2015
Microscopic 349 39.8%, 16.3%, Erbil Aziz and
examination equids 12.2%, 10.2%, AL-
21.4% barwary,
2019

) 110 | N



Endo- and ecto-parasites

donkey Rhipicephalus turnicus

and pony)

Equids Hyalomma marginatum - 1-conventional 349 1-98% 2-20% Erbil Aziz and
marginatum, H. anatolicum 2- multiplex AL-
exacavatum), Boophilus polymerase Barwary
microplus, chain  reaction , 2020
B. annulatus technique  (c-

Rhipicephalus turanicus) PCR, m-PCR)
targeting  18S
rRNA gene

Horse Mange (sarcoptes scabei var Morphological 72 1.4% Diyala Hasson,
equi) characteristics 2016

Foals Babesia equi - c-ELISA test 105 81.11% , Mosul Al-Saad,
Babesia caballi Blood 18.88% 2009

Drought A- Babesia equi - c-ELISA 115 A-78/90, Basrah Alsaad

horses B- Babesia caballi (86.58%) et

B-49/90 al.,2010
(54.39%)
1-Horses A-Babesia equi c-ELISA 1-(46) A-1- Mosul Alsaad
2-Donkeys  B- Babesia caballi horses 33(71.73%) et al,
2-(45) horses and 19 2012
donkey  (42.22%)donke
S y
B-  9(19.56%)
horses and 2
(4.44%)donkeys

Newborn Babesia equi 1-Microscopical 62 1-3/62(53.22%)  Mosul Alsaad,

foals 2-Competitive 2-33/33(100%) 2014

c-ELISA

Horse, Theileria equi , Babesia 1-Microscopic Total 1- Total=10.6%  Erbil

Mule caballi examination 349 8.3%, 1.7%, 0.6 Khalid

Donkey, Mixed infection 2-c-ELISA blood 2-0tal=38.97% Jabar et

Pony 20.9%, 11.2%, al.,.2019

6.9%

Horse, Theileria equi , Babesia mPCR 136 Total=55.88% Erbil Aziz et

Mule caballi blood 41.91%, 8.82%, al., 2019

Donkey, Mixed infection 5.15%

Pony

Dragging Theileria equi and Babesia 1-Microscopical 150 1-25/150 Baghdad Faraj et

horses caballi 2-Molecular (16.66%) al., 2019

(18s rRNA 2-9/25(36%)
gene)

Horse -c-ELISA 130 - 36.92% Baghdad, Sray et
Theileria equi -Polymerase -5.38% Al-Qadisiyah,  al.,2019

chain  reaction Wasit
(PCR).
Horse Theileria  equi (equine -Polymerase 110 38.18% Al-Najaf Al-
theileriosis) chain  reaction blood Rammah
(PCR). i et al,
2020
Horses Anaplasma phagocytophilum Blood smears or 45 33.3% Mosul Albadra
buffy coat blood ni and
smears smears Al-Iraqi,
2019
Horses Toxoplasma gondii Indirect ELISA 62 17.7% , 18.2% Duhok Mikaeel
PCR Blood and Al-
Saeed,
2020
Donkey Toxoplasma gondii Latex 52 46.15 %, 8.33%, Mosul Hussain,
agglutination Blood 91.67 %, 2011
test, Modified 22.72%
latex
agglutination
test , 2-
mercaptoethano
I test and
Indirect ELISA
test  (Indirect
19G ELISA)
Horse Microfilaria Microscopic 54 11.11% Baghdad Hadi and
Donkey Plasmodium sp. examination of blood 5.55% university Atiyah,
blood smear 2014
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Cryptosporidium muris Direct smear 25 Basrah Mahdi
Horses method, 3(12%) and Ali,
Modified acid 2002
fast stain and
then  formalin-
ether
sedimentation
Horse 1-Cryptosporidium sp., Wet mount, 107 Total=19.63% Nineveh Butty,
2-Giardia doudenalis Flotation, fecal 27.10, 19.63 2011
lugol's iodine,
Modified Ziehl
Nelsecn  (hot),
Giemsa
Horses 1-Giardia spp., 1-Direct  wet 180 1- 4.45% Baghdad Altaee et
2-Cryptosporidium spp. smear, fecal 2- 64.13% al., 2014
1-Lugol's iodine (92
smear horses,
2-Modified
Ziehle Nelseen
stain.
-Adult Cryptospridium sp. oocyst Microscopical 50 fecal  30% (4%, 26%)  Mosul Moosa,
Drought examination 2019
Horses (Modefied
-foals acid fast stain
and
Lugol’s iodine
stain)
1-Draught Eimeria oocysts Total Total= 20.32%  Baghdad Kalef,
horses. Direct methoda 369 30.14%, 2015
2-Fourosia Flotation fecal 14.59%
club horses technique. 136
233
Horse - Gastrophilas By Grossly 1-horse = ------ Mosul Daoud et
intestinalis al., 1989
- Large strongyles,
Draught Parascaris Flotation,sedim 150 125(83.33%) Mosul Abdul-
stallions equorum, Small entation and Majeed
strongyles Baermann and Al-
(Cyathostomins), technique Saad,
Dictyocaulus 2006
arnfieldi,
Strongyloides
westeri,
Trichostrongylus
axei, Oxyuris equi,
Anoplocephala
perfoliata,
Parapnocephala
mamillana  and
Gasterophilus
intestinalis
Draught - Large strongyles, Comparison 20 lvermectin in 14  Mosul Al-Saad
stallions Parascaris treatment days, while and
equorum, Small Between Oxybendazole Abdul-
strongyles ivermectin( Oral 21 days Majeed,
(Cyathostomins), paste 0.2mg/kg) 2006
Strongyloides and
westeri, Oxybendazole(
Trichostrongylus Oral suspension
axei, and Oxyuris  10mg/kg)
equi
Drought - Strongylus  spp, -Flotation 19 fecal 31.58%, Mosul Albadra
horses Oxyuris equi and  method, 15.75%, 10.52% ni and
Parascaris Sedimentation Aldelam
equorum method. i, 2009
-Single dose of
mixture of
ivermectin  and
Closantel
Native Habronema musca, Large Coprological 70 fecal 70%, 36.6%, Mosul Esmaeel
Donkeys strongyles Strongy ~ examinations 33.3%, 33.3%, , 2010
lus spp., 20%, 13.3%,
Triodontophorus s

J 121 | -
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pp., Small
strongyles
(caythostomines),
Trichostrongylus
axei, Parascaris
equorum,
Dictyocaulus
arnfieldi
Strongyloides
westeri, Oxyuris
equi,

Gastrodiscus spp
+Dicroceolium sp
p.

Oxyuris equi,
Habronema  sp.
Parascaris
equroum,
Strongyloides
westrei
1-Strongylidae,
Parascaris
equorum,
Strongyloides
westri,
Trichostrongylus
axei, Oxyuris equi,
Strongylidae,
Parascaris
equorum,
Strongyloides
westri,
Trichostrongylus
axei, Oxyuris equi,
Dictyocaulus
arnfieldi,
Strongylus
vulgaris,
Parascaris
equorum Oxyuris
equi,
Strongyloides
westeri

cestoda
Anoplocepha spp.,

Horse

1- Horses
2-Donkeys

Cryptosporidium spp.,
Balantidium coli and Eimeria
spp. and Entamoeba coli

Horses Eimeria leukarti

Microfilaria
(Setaria spp.)

Horses

Risk factors of endo and ectoparasites in equids

Several studies in Irag have shown differences in
hard tick infestation rates and their relationship
to monthly frequency. The prevalence of
infestation of hard ticks increases during rainy
seasons and decreases during dry seasons and
this is linked to the necessity for tick eggs to have
a high humidity rate for hatching, which may
reach 60% (Estrada-Pea et al., 2006). The
number of mites decreases in the summer and
grows in the winter owing to changes in
temperature and humidity, which impact the
mite's spread, the rate of egg laying and growth,

10%, 10%,
6.6%,
3.3%.
Sedimentation 60 27(45%),27(45 Hadi,
%)19(31.6%), 2011
18(30%)
Flotation 100: 1-50%, 40.90%, Al Diwaniyah  Wannas,
method, fecal 22.72%, 25%, 2012
Sedimentation 1- 44 11.36%, 0.45%,
method Direct 2- 56 15.90%, 6.81%
smear method.
2-
100% 57.14%, 2.14%,
In 1-& 28.57%, 7.85%,
2- 17.85%, 7.85%,
19.64, 17.85%,
10.71%, 3.57%
Acid ether 92 fecal 29.35%, Erbil Zangana
technique, 19.56%, 8.7%, et al,
Flotation 5.43%, 4.35%, 2013
concentration 3.26%.
Cellophane tape
methods
Knott's 78 30.76% Mosul Suleima
technique n et
al.,.2020
and the mite's reproductive activity, which

increases in the fall and is more active in the
winter (Littlewood, 2011). In Irag, the largest
percentage of equid infestation was observed in
April, while the lowest infection rate was
in November, with no infestation

recorded

reported in December, January, or February
(Aziz and AL-barwary, 2019; Faraj, 2013). This
explains why the environmental parameters,
such as humidity and temperature, are
insufficient for tick reproduction and movement.
These variances might be related to variations in
environmental parameters, such as rainfall,
temperature, and relative humidity. Erbil

) 12> | -



province is situated between mountains and hills,
as well as plains. The northern parts are
mountainous, the eastern areas are semi-
mountainous with hills, and the western sections
are hilly, but the southern areas are flat.
Furthermore, there are differences in the rates of
infestation across various locales. The North
zone of Erbil province had the highest rate of
hard tick infestation, while the West zone had the
lowest rate. There were no statistical differences
between the East and South zones (Aziz and AL-
barwary, 2019). Boophilus annulatus was the
most common species among equids in this study
in Irag's Erbil provinces (Aziz and AL-barwary,
2019). Furthermore, Shuber et al. (2014) and
Mohammed (2015) observed B. annulatus
infestation rates of 12.5% and 16.7% in horses
and donkeys in central Iraqg, respectively. This
might be because the majority of horses were
transported from Baghdad and central Iraq to the
province of Erbil. In Iraq, the greatest occurrence
of Sarcopties sacbiei mange in horses was in
November, with 10%, and the lowest incidence
was in January, with no infection recorded in
September, October, April, or May (Faraj, 2013).
Equine piroplasmosis (EP) susceptibility is
influenced by a variety of parameters, including
the type of equid, gender, age, breed, health state,
origin, activity, pregnancy, seasons,
management, and the presence of ticks on the
animal (Garca-Bocanegra et al., 2013; Sumbria
et al., 2016). (Aziz and AL-Barwary, 2019) said
that there were no significant variations in the
types of equids, gender, or age categories,
indicating that EP is common in lIrag's Erbil
governorate. According to Alsaad et al. (2012),
the seroprevalence of Babesia caballi and
Theileria equi was much greater in horses than
in donkeys, and vice versa. Furthermore,
infection rates were substantially greater in
females than in males according to gender (Sray
et al., 2019; Al-Rammahi et al., 2020). Female
horses appeared to be infected with microfilariae
at a greater rate than male horses (Hadi and
Atiyah, 2014). The rationale is that stress-
induced immune suppression during the third
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trimester of pregnancy and parturition may be
the outcome of greater protozoan infections in
female equids, particularly if continuously
infected, increasing their risk of disease exposure
(Afridi et al., 2017). Significant age differences
were found between infected horses with EP,
with equines under 2 years old being more
infected than equines over 2 years old (Al-
Rammahi et al., 2020). Prochno et al., 2014 and
Faraj et al., 2019 concluded that the prevalence
of T. equi and B. caballi in all ages of equids was
the same. Theileria equi levels were significantly
higher in recreational equines than in racing
equines (Aziz and AL-barwary, 2019; Sray et al.,
2019).This might be due to a physical stressor
that temporarily suppresses the immune system,
and animals with impaired immune systems have
been proven to be more vulnerable to infection
(Sevinc et al., 2008). Significant differences in
horse theileriosis were also observed across
geographical locations. This difference might be
attributed to differences in the distribution of the
disease vector (tick), as well as the availability of
ideal weather that aided in the multiplication of
intermediate vectors (Al-Rammabhi et al., 2020).
When equids infected with ticks were compared
to equids not infested with ticks, the prevalence
of T. equi was significantly higher. Furthermore,
when equids maintained with other animals were
compared to equids kept alone in the stable, the
seroprevalence of EP was two times greater
(Aziz and AL-barwary, 2019). In general,
geographical areas within and  across
governorates in Iraq had a substantial impact on
the seroprevalence of T. equi, B. caballi, and
both protozoa infections (Sray et al., 2019; Al-
Rammahi et al., 2020). Management techniques,
host activity, sample size, the existence of
competent tick vectors, and other meteorological
conditions such as temperature, humidity, and
rainfall that affect tick habitat (Kouam et al.,
2010, Garca-Bocanegra et al., 2013), may all
have a role in seroprevalence. In addition, as
compared to May, the seroprevalence of EP was
significantly higher in July, November, and
December (Aziz and AL-barwary, 2019). Also,
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Golynski et al.,, 2008, who found that EP
prevalence is influenced by seasonal factors.
These results, however, contradict those of
Moretti et al. (2010), who reported that the
season had no effect on the incidence of EP
infection. The prevalence of the genus Eimeria
in draught horses in Iraq varied significantly
during the months. April, May, and June had the
greatest prevalence, while January and
December had the lowest (Kalef, 2015). Within
the group of draught horses infected with
Eimeria spp., there was no statistically
significant difference in prevalence between
males and females. Furthermore, the
seroprevalence of Eimeria spp. was considerably
greater in draught horses and Fourosia club
horses at the ages of 2-4 and 4-6 years (Kalef,
2015). Furthermore, male horses were infected
with Cryptosporidium spp. and Giardia spp. at a
much higher rate than female horses.In Iraq,
Cryptosporidium infection is very common in
both humans and animals (Alali et al., 2021b).
While the age of the horse has no effect on the
infection rate with these protozoa, the prevalence
of Cryptosporidium spp. and Giardia spp. in
horses has been shown to vary significantly
across geographical areas (Butty, 2011; Altaee et
al., 2014). In contrast, Moosa, 2019 stated that
the infection rate of Cryptosporidium spp. was
substantially greater in foals than in adults.
Furthermore, infection with equine worm eggs is
common in the north and center of Irag, may be
owing to the presence of equines (horses and
mules) in these regions’ communities and
mountains (Hadi, 2011). In the case of equine
helminth, there were significant differences in
the percentages of infections in horses and
donkeys of various ages, but no significant
differences in the percentages of infections in
males and females of horses and donkeys
(Wannas, 2012). According to Zhangana et al.
(2013), the prevalence rate of infection was
higher in young horses under the age of 5 years
than in older horses.

Treatment of Equids

Parasites should be controlled permanently to
reduce the effect it on equids. Most of drugs are
traditional and used in treatment of adults and
foals. A single dose of ivermectin 0.2 mg/kg BW
as an oral paste was shown to be more effective
than a single dose of oxibendazole 10 mg/kg BW
as an oral solution in treating draught horses with
gastrointestinal and lung worms (Al-Saad and
Abdul-Majeed, 2006). At 14 days after
treatment, a mixture of ivermectin and closantel
was 100% effective in eradicating eggs of P.
equorm and O. equi, and 99.42% for Strongylus
spp, as well as larvae of Gastrophilus nasalis
(Albadrani and Aldelami, 2009). Pyantel,
tetrahydropyrimidines, benzimidazoles, and
macrocyclic lactones may have been used to
control horse nematodes.

Antihelmintic resistance in horse
cyathostomins and Parascaris equorum may
develop as a result of improper usage of
anthelmintics (Hodgkinson, 2006; Raza et al.,
2019). There are a variety of medications
available to treat EP, each with varying degrees
of efficacy. Some pharmaceuticals, such as
oxytetracycline hydrochloride, tetracycline, and
anti-theilerial compounds such as parvaquone
and buparvaquone, are known to be less
successful for treating T. equi (AL-Mola and Al-
Saad, 2006). When administered at two doses of
4 mg/kg body weight IM within 48 hours,
imidocarb dipropionate was shown to be
effective in the treatment of EP infection in
horses, with treated animals recovering entirely,
appearing normal and clinical signs returning to
normal on the sixth day (AL-Mola and Al-Saad,
2006). In addition, a supportive therapy for EP
treated with imidocarb dipropionate may include
aspirin at a dosage of 10 mg/kg of body weight
IM, repeated after 48 and 72 hours, and heparin
at a dose of 100 IU/kg of body weight
subcutaneously, repeated after 48 and 72 hours
(Alsaad and Mohammad, 2011).
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DISCUSSION

Parasitic diseases infect a variety of hosts and are
found throughout the world, causing significant
economic losses. The variation in prevalence
rates might be attributable to sample size
differences and environmental factors that
impact both parasites and vectors. These findings
could be due to the high number of ticks in Iraq
and the equids' constant exposure to infected
ticks. Equine piroplasmosis (EP) is a tick-borne
disease that causes fever, jaundice, petechiation,
depression, anemia, dyspnea, Sweating,
conjunctivitis, decreased appetite, colic, and
sudden death in horses. It is caused by two
hemoprotozoal parasites (Theileria equi and
Babesia caballi) (Zhao et al., 2020). Table 1
depicts the frequency of infection (up to 100%)
and the diverse group of parasites that affect it,
particularly hemoparasites. Helminthes
(roundworms and  flatworms) infecting
ruminants, horses, and birds may infect domestic
and wild animals (Raue et al., 2017; Matthews
and Burden, 2013; Hamzah, 2020). Many
factors, both direct and indirect, might have an
impact on young animals. Because several major
helminth parasites that infect donkeys also infect
horses, animals that co-graze may be a source of
infection for both helminthes. Infection of the
gastrointestinal tract is known to be acquired
passively via the eating of infective larvae on

pasture (Hadi, 2011). The apicomplixan
parasites (C. parvum, E. lukarti, and G.
intestinalis) are zoonotic  gastrointestinal

protozoans that are linked with diarrhea, colic,
and lack of appetite. Different parasites may
infect all grazing animals, and certain animals
may infect all humans and animals in the same
region (Altaee et al., 2014). Donkeys, on the
other hand, co-graze with horses and have
permission to highly transmit to others. The
flukes, Fasciola hepatica and Dictyocaulus
arnifildi may also infect horses. This flatworm
may be passed from ruminants to equids through
snails on grass. In Iraq, ticks were the most
prevalent ectoparasite isolated from horses.

VetBio, 2022, 7(1), 115-129

Ticks are non-permanent, obligatory
ectoparasites of vertebrates and the most
common ectoparasites of vertebrates, posing a
severe hazard to human and animal health (Ueti
et al., 2008; Al-Moula and Rahemo, 2004;
Shubber et al.,, 2014). Infections varied
significantly according to epidemiological risk
variables (gender, age, location, activity, and
season). Adequate feed supply and limiting
prolonged open grazing of donkeys and horses
are critical. Overworking/overloading, poor
husbandry practices, general negative attitudes
toward this species, and limited veterinary care
programs are all risk factors (Camino et al.,
2019; Sray et al., 2019). Microscopical diagnosis
is unreliable, particularly during chronic
infection of equids with equine piroplasmosis,
whereas serological surveys may be useful in
detecting infections but are not specific, and
using modern methods, such as molecular and
nanotechnology, which are more specific, for
species identification (Sray et al.,2019).
Chemical medications are more prevalent in
Irag, and resistance to  anthelminthic
pharmaceuticals may develop. These animals are
mostly utilized for sport clubs, transportation
systems, raising awareness among animal
owners, and providing adequate deworming and
preventives to lessen the parasites’ economic
impact (Matthews and Burden, 2013).

CONCLUSION

The frequency of parasitic illnesses in equids in
Irag was found to be quite high in this study. Due
to the huge number of different horse parasites
documented in recent literature reviews, as well
as the few studies completed in Iraqg, further
research is needed. The variability in parasite
prevalence rates in these studies can be attributed
to a number of factors, including the analysis
techniques used, sample size, farmers' lack of
use of anthelminthics, and feeding horses on
pastures contaminated with infected eggs or third
stage, which can cause re infection and remain in
the ground, while food and pastures persistently
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become sources of infection. These findings
stimulate the development of further diagnostic
techniques for detecting all T. equi and B. caballi
genotypes in other animals in order to reduce the
danger of importing carrier equines into Irag.
Finally, parasitic illnesses and infestations of
equines are common in lraq and are caused by a
wide range of parasites (protozoa, helminthes,
ectoparasites, and parasitic flies) that endanger
the health and wellbeing of the animals. In order
to effectively manage the parasites, further study
is required in Irag to uncover new species,
chronic infections, and infection risk factors.
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