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A study was conducted to identify different kindsrdernal parasites that are distribu
in ruminants in Garmiye province, southeast Kurdistan region/ IrFecal samples from
460 animals (360 sheep and 100 goats) were exarfioedApril to December, 201
that includeapplying different parasitological techniques. Mflotac flotation method
was used for thedetection of nematode and cestoldelminths; the sedimentatic
technique used fctrematodes wheredser recovering lung worms and infective lar

éillr\goi:::stinal Baermann technique was applianctulturing of fecal samples was implemer for the
helminths GIH: differentiation offree living stagesThe study revealed that overall 46.52% of te
Egg per grame. p.g; animalshad been infected with several gastrointestinamirehsthat were distributed
Mini-flotac between 48.05% in sheep and 41% in goats resplyc Marshallagie marshalliwas by

far the most prevalelparasite in the area with about 74% of positive gamfollowed
by Nematodes like eggs includinTrichostrongylusspp., Teledorsagi circumcincta
Haemoncht contortusind Cooperiaspp.) then lung wormsThe majority of samples
were mixed infection bnearly 76% and the rest were single infection. Adtw to the
age category, adult animals recorded more ratemfettion (49.09%) than your
(39.84%),whilein regards tthe sex factor; females were relatively more thaades
(47.13% compared to 42.37. The study suggested that susceptibility of ansn
environmental conditions in addition to managinglérimplemented like husbandry a
density of stocking may play a role in increasingntamination on pasture a
increasing abundance of parasitether aspects like testing anthelmintic resistamut
existing control measures used by people in tléa ahould be taken into accowhen
research is undertaken in the fu.

I ntroduction

Animals are mainly infected with different kindstwéIminths whenever they are fed on green pastu
drunk from river banks where intermediate hosts ardctive stages exisil]. Helminths, especiall
gastrointestinal wormsepresent a major effect on animal production; tteyse huge economic losses
influence the income of farming communitie2] and [3 ], and can causariety of health disorders lik
anemia weight loss, and protein los4] and [5]. Susceptibility tparasitic diseases appears in some sp
of animals more than others, for example infectiosheep is more than goats and caparticularly in ages
between 2months to 2years [6]][dnd |7].The most important genesanong gastrointestinal paras that
affect ruminants andHaemonchusTeledorsagia(Ostertagia) Trichostrongylus Cooperia Nematodirus
[6]and Marshallagia [8].Ability of parasites to produce severe infectionsl @iseases is usually relatec
combinations of the different speci].
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One of the difficulties that influence the reages of prevention and control of parasites igtheerations
of overuse or incorrect usage of anthelmintic demaars which lead to raise resistance of these s
against common anthelmintic trials [7]. Surveillanon gastrointestinal helminths in a given studgaar
regardingassociated risk factors can help in implaing an effective control regime of several kimds
helminths [3]. Risk factors like age, weather ctiodi and management practices can influence the
prevalence of gastrointestinal worms and theirrabprocesses [10]and [3].The presence of rightltmms
like humidity and warmth can act on the severityndéctions, abundance of worm eggs on pasturehirag
of eggs and the survival of infective stages L3 Ja0d[ 7]. Research conducted on parasites arcumd t
world suggestedpossible limitation measures to gedihe prevalence of these parasitesdepending on
anthelmintic usage and some immunological and ptiogsystems [1].

In Iraq and Kurdistan region, there is a Igpgpulation of sheep and goats that can be affdmtedwide
range of gastrointestinal parasites (4] and [1fn@gan province is a semi-governmental area insthgh-
eastern part of Kurdistan region which representsrge geographic zone and contains different kiofds
livestock like sheep, goats, cattle, buffalos, Bserand poultry. People in this area mainly depangrazing
of these kinds of animals as the main source adnmecfor their life and any disorders belongingttese
animals directly affect them ending with seriousremmic damage. Parasitic diseases infect mosteof th
animal flocks and herds in Garmiyan province; whegseropriate studies have not been carried ouhen t
detection and examination of parasites especiastrgintestinal helminths. Therefore, this studysato
perform a general survey to identify different l$ndf internal parasites in two most populated dadimes
animals in this region, sheep& goats, in order ameixe the size of infection andput forward suitatgatrol
strategiesto be implemented against them.

Materialsand Methods

A. Study Design

The study targeted sheep and goat flocksiloiséd in different parts of Garmiyan province stey from
Kalar to Kifri towns and including eight surroundirsub-districts. 460 fecal samples were randomly
collected from both male and female animals aedffit ages. Samples collected from 84 flocks (8-50%
each flock selected) located in 35 villages inrbgion from April to December, 2015. An excel sheas
used for recording data about every particular @spéhin the study including samples addressete da
sample collection, village name, owner’'s name, tgpanimal, sex of animal, age, case history, ctihi
signs and results. Fecal samples for parasitolbgi@mination were collected from the rectum ofnzals
using disposable gloves and transferred in plastidainers in cool boxes to the laboratory for d@sjic
examinations.

B. Parasitological Techniques

Helminths egg (ova) counting is useful frora grathological, epidemiological and clinical aspdot the
diagnosis of several parasitological infections asitbuld be established for climatic areas as the
pathogenicity of parasite populations may diffetmen them [11 Jand [12].Fecal egg count is ustful
determine the level of contamination of pasturehvpiairasites, but can be varied between flocks sord f
one animal to another [7]. For detection of nemasoand cestodes eggs, the method used in the wasly
Mini-flotac floatation which is a new, more sengij simple and less time consuming method. It tes t
parts, the mini-flotac apparatus which is usedriterpretation via using a reading disc of two timhmbers
to be multiplied by 5(EPG=eggs in both chamberstigiylby 5) and the fill-flotac apparatus for mixjn
homogenizing and concentering samples with thedtmn solution (sodium chloride) . This method has
been used recently in the detection of fecal egoisoin both human and animal samples and measisred
an alternative to other techniques like McMastatdKatz, and other fecal count measures [13] a8flIh
addition, it is useful in the identification of hg or lower helminth infections when present withigher
sensitivity of 5 e.p.g compared to 50 e.p.g for Mahtér [13].
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For trematode eggs, the sedimentation methasl wged to examine heavy eggs through three apertur
sieves (there diameters range from: 710um, 150pman68u m). The Baermann technique was applied for
the recovery of lung worms and isolation of larafedifferent parasites after culturing infected dec
samples as the morphology of most nematode eggseayesimilar and cannot be clearly identified via
microscopic detection and it is necessary to catiéivfecal samples to reach the free living infecgtage
larvae to differentiate between genera [14 ]and.[11

C. Analysisof Data

Data collected from the study about differeatiegories were added to an excel sheet, theratdsaused
for analysis of thenumber of eggs found, percentde different kinds of parasites in comparisoretgys
established and morphology of larvae recoveredjgbeace and rates of infection according to seaaods
environmental conditions.

Results:

Results of this study from several parasgimal tests showed that animals in Garmiyan praviwere
infected by different kinds of parasites. Accordtoghe number of eggs found in fecal samples f(460)
sheep and goats, the proportion of positive sam@esrded was 46.52% (214 samples) whereasthe rest
were negative with about 53.48% (246 samples)hdnstudy, fecal samples from 360 sheep and 108 goat
were examined, percentage of positive samples éesin relation with the total sheep samples resmbrd
48.05% (no=173)despite the fact thatit was lowegaat in comparison to sheep with about 41% (noa41)
shown in Table 1)

Table-1:Number and percentages of positive saniplgiseep and goats in the study

Kind of Animal __ No of Positive Samples No. of NegativeSamples
Sheep 360 173@880) 187 (51.95%)
Goats 100 419)1 59 (59%)]
Total 460 2146 32%) 246(53.48%)

Infected animals examined in the survey dernatesi several kinds of clinical disorders and sjgn
however some animals were recorded positive desipiie healthy status. Clinical signs recorded were
emaciation, weight loss, diarrhea (watery, bloodprofuse), loss of appetite, nasal discharge anglting,
anemia and submandibular edema.

Marshallagia marshallrecorded the highest number between all helmifatinsd which was repeated in
(160) from total (214) positive samples with abou#.76%. Nematodes like eggs including
(Trichostrongylusspp., Teledorsagia circumcinctaHaemonchus contortaad Cooperia spp.) altogether
found in 131(61.21%) positive samples followed loywd worms which were repeated in 69(32.24%)
samples. Percentage of infection witimeriaspp. was (31.30%) which were found in 67 casedevabout
43 (20.09%) of samples were infected with the tay®m Moniezia spp. (Moniezia expansaand
M.beneder)i The nematod€habertia ovinawas found only in (9) samples with a proportiordd20% of
infected animals while the other nematddesophagostomurspp. was repeated in (7) of those infected
animals representing about 3.27%. Both Bunostomum trigonocephalunand the trematode
Paramphistomuntervi recorded the same results with 4(1.86%).sLasimals' cases were found with
Gongylonemapp andStrongyloides papillosus 3 samples only which were (1.40%) for both velaerthe
lowest number recorded was fboxocara vitulorunwith about (0.46%)Table 2)

Table- 2: Types of ova and larvae of internal péeas

Types of Parasites No. of Infected Animals Per centages
Marshallagia marshalli 160 74.76%
Nematodes Like eggs 131 61.21%
Lung worms 69 32.24%
Eimeriaspp 67 31.30%
Monieziaspp 43 20.09%
Nematodiruspp. 40 18.68%
Chabertia ovina 9 4.20%
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Oesophagastomuspp. 7 3.27%
Bunostomum trigonocephalum 4 1.86%
Paramohistomum cervi 4 @98
Gongylonemapp. 3 1.40%
Strongyloides papillosus 3 40%
Toxocara vitulorum 1 .46%

Positive samples were recorded during the whol®gef the study but were different from one motuh
another, while about 75% of samples collected inilAgmd November were positive, the records in Asigu
was only 9% and the rates of infection fluctuatadthie other monthsF{gure: 1).Mixed infection of
nematodes like eggs approached 1700 e.p.g in el started to decrease in summer months untibtee

of Autumn when they raised again in numbers. SiyilaMarshallagia marshallishowed an increase in
number of eggs per gram in April (about 125 e.pigdn started to decline steeply in summer and then
increased from October to reach nearly (530 eip.)ovember. Images of some eggs found can beiseen
(Figure: 2).
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Figure-1: Percentage of infected samples througti@utime period of the study

Figure-2: Images of some eggs (ova) found bester showing, (a), (b) and (c) Nematodes like eggs (40X), (d) Nemasdir
spp. egg (40X), (e) Marshallagia marshalli egg (30R Moniezia benedeni egg (100X), (g) Moniezipansa egg
(100X).
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Animals in this study were divided into twe agtegories: young animals lower than 2years (<2gg
and adults more than (>2years), the minority of pbaa 128 of total 460 samples were young animads an
the rest of samples 332 were from adult animals. @ércentage of infection in adults was more the of
young animals as it was nearly 49.09% in adults a8d4% in young animals respectively. Throughbaet t
study, number and rates of mixed infections by dwmore parasites were higher than single infection
Only (51) samples from the whole positive sampkre single infections about 23.83% and the restses
(163) samples and 76.17% were mixed infectionsul®esf infection in animals according to sex catgg
were relatively more in females in comparison tdesaout of 59 male examined 25 samples were tested
positive (42.37%) and of 401 female tested 189 kzswpere positive(47.13%) (Table: 3).

Table-3:Prevalence of small ruminant helminthiaisisex category in selected study area

Sex of Animal No of samples Positive samples
Male 59(12.9%) 25 (42.37%)
Female 401(87.1%) 189(47.13%)
Total 460 214 (46.25%)

Discussion

The study on several numbers of faecal samiptes different parts of Garmiyan province showed
infection of sheep and goats with a wide rangeastrg-intestinal helminths (GIH). These resultssanglar
to other research like [1] but differ from [4] whiadecorded only 3 species. Environmental and sehson
conditions, management and husbandry systems anbdemwf samples collected can be the most important
factors behind the variance in results. In thiglgtdMrashallagia marshalliwas by far the most circulated
and recorded species between other parasitesetul is similar to other studies like [1] in Md$taqg, and
[15]in Iran which refers to this worm as the majause of parasitic infection in ruminant among salve
species of ostertagiinae in Iravarshallagia species are typical abomasal parasites that spreamd the
world which reported different prevalence ratesfi@.72% to 84% in domestic animals [15].

The rates of infection in this survey wereatiekely more in sheep (48%) than goats (41%) wiaigtee
with a study conducted by [2] and disagree with s@esearchers that detected higher rates of Glihiisn
in goats compared to sheep [3]. These results sugpoidea that parasites might cause severesdisda
some species of animals more than others as tlepilslity to these diseases are not the samedagtw
ruminants [6] and [7]. Correspondingly, some breeflanimals especially sheep are more susceptible t
some kinds of parasites while others demonstrate sesistance to these worms [14].

Result in adults was nearly 49% and was highan those in young animals with nearly 40%, these
records were similar to a study conducted by [1®]gastrointestinal helminths, but differs from athe
researches done by [2] and[3]which reported mdiextion in young animals than adults. Presumakigne
though adults show immunity relatively more thamuyg to parasites, but still at risk when moved iato
endemic area [17].In this study there were moresraf infection in females (47.13%) compared ta43%b)
in males which are nearly the same of that foun{Bbgs the prevalence in females was (48.8%) 48dip
%) in males respectively. These records supperptlienomenon that said females are more suscetbtévie
males due to the presence of some conditions ialtentike pregnant, pre-parturient period and stvasich
can affect immune status and increase rates aftiofe[2] and [3].

The prevalence of worms varied within the perof the study, for example in late spring theeleaf
cases were higher than the summer months in whigkld dropped gradually until the beginning of wint
when rates of infection raised steeply. These iffees may be interpreted as consequences ofvbesitly
in host susceptibilities as well as the influentelionatic conditions as some helminths are foumté more
susceptible to climatic conditions than others [&8f [3]. Climate change in some regions leadshé¢o t
existence of periods of drought after a few daysadaffall which can affect parasitic transmissianridg
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driest months and reversely leading to severe aserén larval emergence in the period of rain dags
This phenomenon might explain the continued presefiparasites particularly in small animals evetess
rainfall or dry seasons as parasitic infectionslmacarried from season to another in the host4hé][8].

In this study species &imeriawere found in nearly 31% of infected samples (iyaim young animals
>2years) which supported the fact that this pradoo able to cause diseases in lambs and kids under
intensive husbandry conditions [17] and [18] anthespecies has been considered as pathogenic and ca
cause morbidity and mortality in large numbers e in lambs when exist in high population raf&6]
and [17]. The most important Gl nematode§righostrongylus spp., Teledorsagia circumcincta
Haemonchus contortuend at less ratéSooperiaspp.) were identified but could not separate is study as
they need more intensive tests like cultures, measent of tail and type of oesophagus to diffeeati
between them surely, instead we used the term oeestlike eggs for all. Faecal egg counts of these
nematodes were fluctuated from one period time rotheer, this can best describe to be driven by
environmental and management conditions, for exarhfemonchus contortus more susceptible to cold
and desiccation whil@richostrongylusspp. andTeledorsagia circumcincténave lower susceptibility to
desiccation §]. Additionally, high number of egg per grams oésk nematodes were recorded in October
and November which are represent most favourabletimofor the development of some nematodes like
Teledorsagig10] and [17], this parasite also known to becaskablished in huge humbers when they were
present in mixed infections wherddaemonchusndTrichostrongyluscan be established in large numbers
while exist in single infections [9].

Other kinds of gastrointestinal helminths l{habertia ovina, Oesophagastom@pp Bunostomum
trigonocephalum, Strongyloides papillosusdToxocara vitulorumjvere at low levels which are alike in the
result from other studies [1].The nematddengylonemaspp. which can also affect human and almost all
kinds of ruminants was found in this study whilee trematodeParamphistomum cerwvas the only
trematode found. Trematodes has a very complexydte and required fresh water snail as an intdrate
host as a part in their life cycle. Snails are higiffected by increased temperature and this camomthe
abundance of trematodes followed by reducing thaulation [10].

Throughout the study clinical signs and casgolies of every particular animal were establishe
Respiratory signs like coughing; nasal dischargk sometimes dyspnoea were recorded in the studghwhi
can be a result of the presence of lung worms whegieated in out of 69 (32.24%) cases of the whole
positive samples. In some severe cases signs phdga and sometimes diarrhoea and anaemia may be
observed especially in the existence of other esttongyloides helminths [17]. Another reason d# th
presence of respiratory signs could be the mignatibspecies offoxocara vitulorumand Strongyloides
papillosuswhich can cause similar clinical signs while pagdhe lungs in order to complete their life cycle
[1].

Applying sustainable control strategies likellwplanned programs for the proper use of de-wosme
evaluation of the cost of parasitism and implenmntappropriate management procedures can lead to
reduce level of contamination on pasture, decre&peoduction losses and more significantly dealinthe
possibility of anthelmintic resistance [5 Jand [M&nagement procedures like density of stocking and
gathering of animals around feeding troughs isi@aerly important in nematodes and cestodes irdgest
and can increase the level of contamination [L€Jafvely, several studies refer to anthelmintisisnce
as one of the main issues that has a great effesheep industry [5] and [18]. Additionally, antimétic
resistance is one of the major issues that affecptocess of deworming which mainly produces ®Brose
and incorrect usage of anthelminthic that leadsaige resistance of parasites against common amitited
[7 Jand [19].However, repeating the) dosing andngsiof anthelminthic can kill wide range of
gastrointestinal helminths, but genetically resistaopulations of parasites will lay eggs continslguand
contaminate pasture. Drugs within the same classrglly shared resistance by all kinds within ttiass,
for example if one parasite resists fenbendazb#so resists albendazole [19].
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Conclusion
Internal parasites play a great role in thedpction and economic losses to the animal seatuat,the
results from this study approved the high prevaderates of different kinds of helminths in Garmiyan
province. Presence of parasites with fluctuatinglke of infections in domestic animals need a widead
range of treatment and prevention measures iniaddid apply well developed managing systems which
represent a continuous threat on animal industnplémenting operative prevention measures andesat
programs should be based on seasonal activitigmmfsites Two main recommendations we suggest
are:
1. Conducting studies on drug resistance patternsntfedmintic that are widely used by animal
owners and veterinarians in this area.
2. Studying the influence of temperature, humidity aedsonality on the survival and abundanceof
gastrointestinal parasites and free living infeztstages which can produce high rates of infection
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