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Abstract: This study was carried out in Pazaryolu, Pasinler and Ilica districts of Erzurum from
February to March 2009, and included 461 lambs (253 with diarrhea and 208 healthy, varying up
to 1 month of age) and 397 sheeps (9 with diarrhea and 388 healthy), from 28 pens located in 11
focuses on the region. The fresh fecal samples taken from lambs and sheeps was examined
microscopically. Of the 858 fecal samples examined, Cryptosporidium species were found in 397
(46.3%), Eimeria species in 313 (36.5%) and gastrointestinal helminth eggs were found in 21
(2.4%). Ten Eimeria species: Eimeria ovinoidalis, E. parva, E. pallida, E. faurei, E. bakuensis,
E. crandalis, E. ahsata, E. weybridgensis, E. intricata and E. granulosa were detected in lamb and
sheep feces. Additionally, in the samples examined, Strongyloides papillosus, Nematodirus spp.
and Trichuris spp. eggs were found.

Erzurum Yoresinde Kuzu ve Koyunlarda Cryptosporidium, Eimeria Tiirleri ve

Gastrointestinal Helmintlerin Prevalansi

Anahtar
Kelimeler
Cryptosporidium
Eimeria,
Gastrointestinal
helminths,
Yayginlik,
Erzurum

Oz: Bu calisma 2009 yilimin Subat ve Mart aylarinda Erzurum’un Pazaryolu, Pasinler ve Ilica
ilgelerinde yiiriitiilmiis olup, yoéredeki 11 odakta bulunan 28 agildan yaslar1 1 ayliga kadar degisen
461 kuzu (253 ishalli, 208 saglikli) ve 397 (9 ishalli, 388 saglikli) koyundan alian digki Srnegi
mikroskobik olarak incelenmistir. Incelenen 858 diski 6rneginin 397 sinde (%46.3) Cryptosporidium
tirlerine, 313’tinde (%36.5) Eimeria tiirlerine ve 21’inde ise (%2.4) gastrointestinal helmint
yumurtalarma rastlanmistir. Kuzu ve koyun diskilarinda Eimeria ovinoidalis, E. parva, E. pallida, E.
faurei, E. bakuensis, E. crandalis, E. ahsata, E.weybridgensis, E. intricata ve E. granulosa olmak tizere
10 Eimeria tiirii tespit edilmistir. Ayrica incelenen 6rneklerde Strongyloides papillosus, Nematodirus
spp. ve Trichuris spp. yumurtalarma rastlanilmustir.

1. INTRODUCTION

through
contaminated with oocysts [1].

increased consumption of water or food

Cryptosporidiosis is a zoonotic protozoan disease that is
common all over the world. Disease-causing agents are
Apicomplexa  subphylum, protozoa  of  the
Cryptosporidium genus, which is in the Sporozoa class. It
can affect a wide variety of animal species, including
reptiles, birds, fish, and mammals. Transmission occurs

Cryptosporidiosis is considered to be an important
disease, leading to important economic losses in calves
and lambs. Mild or severe yellowish, malodorous,
diarrhea, and weight loss, depression, abdominal pain are
seen clinically in sheep, and in general, it can cause death

105



http://www.dergipark.gov.tr/tdfd
mailto:sezinbeyzakucukler@gmail.com
http://www.dergipark.gov.tr/tdfd
https://orcid.org/0000-0001-9978-2513
https://orcid.org/0000-0002-1103-2812
https://orcid.org/0000-0002-8590-1101
https://orcid.org/0000-0002-6447-5561
https://orcid.org/0009-0005-3772-6395
http://www.dergipark.gov.tr/tdfd
http://www.dergipark.gov.tr/tdfd

Tr. J. Nature Sci. Volume 12, Issue 3, Page 105-111, 2023

in animals in one month old animals [2, 3]. The clinical
course of the disease in lambs is similar to that in calves,
and the agent development takes 3-4 days. Outbreaks are
generally seen in 7-10 day old lambs. Risk factors such as
farm management, herd size, farm type and hygiene,
bedding type, colostrum feeding, season, age and
contamination sources (e.g. water) play a role in the
spread of Cryptosporidium spp [4-6].

Due to the small size of Cryptosporidium spp. oocysts, it
is difficult to be noticed by inexperienced people. The
most widely used diagnostic test is acid-fast staining of
smears prepared from feces. The most used are the
modified Ziehl-Neelsen (mZN) or modified Kinyoun
staining technique. Recently, ELISA and PCR diagnostic
methods have been widely used in diagnosis [7-9].

Cryptosporidium parvum, C. xiaoi and C. ubiquitum are
the most common of the Cryptosporidium species found
in sheep, whereas C. hominis, C. andersoni, C. bovis, C.
scrofarum, C. suis, C. fayeri and C. canis are seen as
sporadic [10-12]. C. parvum is the main species found in
humans and animals. Anthroponotic C. parvum type I (C.
hominis) is observed in humans, while C. parvum type Il
(C. bovis) is found zoonatically in humans and animals
(especially ruminants). C. parvum type Il causes infection
in lambs [2, 10-12].

Ovine cryptosporidiosis was first described in diarrheic
lambs 1-3 weeks olds in Australia in 1974 [13]. However,
its role as the primary etiological agent of diarrhea in
lambs was defined by different studies in the early 1980
[14]. In subsequent studies, infection has also been
reported from different geographical regions; Its
prevalence varies between 4% and 85% in the USA,
Canada, Iran, Trinidad Tobago, Spain and Italy [15].

Studies performed in Turkey have reported the prevalence
of Cryptosporidium agents in diarrheic and nondiarrheic
lambs as follows: 38.8% in Kars, 79.1% in Aydin, 2.97%
in Konya, 12% in Elaz13, , 23.3% in {zmir, and 13.17% in
Van regions [6, 16-20].

Coccidiosis is a protozoan disease caused by protozoans
belonging to the Eimeridae family [21, 22]. Coccidiosis,
which is very common in many region of the world, is
primarily seen in poultry, cattle, sheep, goats, dogs, cats,
pigs and rabbits. Although it causes economic losses as it
cause death in young animals, especially those who
survived the disease play a carrier role because they
become preimmune. Clinically, it may result in
hemorrhagic diarrhea, depression, weight loss, and
sometimes death, especially in young animals [21-23].

For the diagnosis of coccidiosis, the age of the animal,
treatment and housing conditions and clinical findings are
taken into consideration. Definitive diagnosis is made by
detecting the presence of oocysts in fecal samples in line
with clinical symptoms. For the diagnosis of Eimeria
oocysts, simple flotation method is used for qualitative
detection in fecal samples and Modified McMaster
method is used for quantitative detection, while
serological and molecular methods are also used for

diagnosis. The treatment phase in coccidiosis is based on
killing the causative agent or preventing its development,
eliminating fluid loss in animals and treating secondary
infections. The most important factors in the prevention
of coccidiosis are good business management, care-
feeding and hygiene. Basic protection factors such as the
number of animals in the barn or farm, the temperature in
the barn, the presence of animals of different age groups
in the same compartments, the diet and feed contents
should be taken into account [21-25].

In the previous studies, it was detected that Eimeria ovina,
E. ahsata, E. crandalis, E. faurei, E. intricata, E.
ovinoidalis, E. parva, E. granulosa, E. pallida, E.
punctata, E. weybridgensis, and E. marsica species
caused coccidiosis in sheep [21-25]. It is commonly seen
in sheep and 3-8 weeks old lambs almost all over the
world. The prevalence of the disease in Turkey was
detected between 12.6-100% (Kars, Aegean region,
Elazig, Bursa, Antakya, Van, Bitlis) [25-31]. Different
prevalence rates have been reported in various studies
conducted in Kenya, Australia, Spain, and Iran it has been
found to be widespread all over the world. [32-35].

Gastrointestinal helminths in sheep cause a decrease in
meat, milk, skin, and wool products and even death.
Gastrointestinal nematodes are also neglected in terms of
a treatment since it usually progresses subclinically
without causing sudden deaths. Mixed infections with
other helminths have also been reported to have worsened
the disease and increased the death rates [21, 36-38].

In the studies performed to determine the nematodiasis-
causing species and their prevalence rates in the
gastrointestinal system in sheep in Turkey were
determined: Trichostrongylus, Ostertagia, Teladorsagia,
Marshallagia, Haemonchus, Nematodirus, Cooperia,
Strongyloides, Bunostomum, Oesopagostomum,
Gonglonema, Chabertia, Trichuris species at the
prevalence rate of 0.2-89.3%. The parasitological
examination revealed that the most prevalent species was
Ostertagia spp., followed by Nematodirus spp. and
Trichostrongylus spp. [39, 40-43].

This study was carried out to determine the prevalence of
Cryptosporidium, Eimeria Species and Gastrointestinal
Helminths in Lambs and Sheeps in Erzurum Region.

2. MATERIAL AND METHOD

This study was carried out in Erzurum province during the
birthing season in February and March 2009. Fresh fecal
samples were collected from the rectums of 461 lambs
(253 with diarrhea, 208 healthy, ages varying up to 1
month) and 397 (9 with diarrhea, 388 healthy) sheep from
28 sheep pens in 11 foci in the Erzurum region.

Fecal samples were examined using the zinc sulfate
flotation method. Gastrointestinal helminth eggs and
Eimeria oocysts were detected using this method. Fecal
samples containing detected Eimeria oocysts were placed
in petri dishes and allowed to sporulate in a laboratory
oven after being treated with 2.5% potassium dichromate
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[22, 24]. Sporulated oocysts were examined using
centrifugal flotation under a 10-40 lens microscope. The
shape, color, size, and state of the wall of the oocysts
reported in the literature, as well as the shape and size of
sporocysts and sporozoites, sporocyst and oocyst residue,
stidea body, polar granule, micropyle, and cap, were
examined under the immersion lens [22, 24, 44].

Identification of Cryptosporidium oocysts was made as
follows: The portioned fecal samples were first
homogenized with tap water at 3000 rpm for 5 minutes,
then centrifuged, and smears were prepared from the
sediment obtained at the end of the centrifuge, stained
with the modified acid-fast method (MAF), and examined
under a microscope with a 40 lens [45].

3. RESULTS

In the Erzurum region, 397 (46.3%) Cryptosporidium spp.
oocyst, 313 (36.5%) Eimeria spp. oocyst, and 21 (2.4%)
gastrointestinal helminth eggs were found in 858 fecal
samples.

Cryptosporidium was found in 34.8% (88/253) of lambs
with diarrhea. When the relationship between the
appearance of oocysts in the fecal is evaluated,
Cryptosporidium sp. oocysts were found at a higher rate.
In lambs with normal fecals, this rate was determined to
be 19.2% (40/208). Cryptosporidium was found in 55.6%
(5/9) of diarrheal sheep and 68% (264/388) of healthy
sheep during the periparturient period.

Eimeria species identified in lambs and sheep and their
prevalence are as follows; Eimeria ovinoidalis (22%), E.
parva (12.2%), E. pallida (11.9%), E. faurei (10.7%), E.
bakuensis (9.7%), E. crandalis (3.0%), E. ahsata (0.7%),
E. weybridgensis (0.3%), E. intricata (0.2%) and E.
granulosa (0.1%). Eimeria was detected in 41/78 (52.6%)
of sheep during the periparturient period. Strongyloides
papillosus 12/21 (57.1%), Nematodirus spp. 7/21
(33.3%), and Trichuris spp. 2/21 (9.5%) species were
detected in sheep, and no gastrointestinal helminth eggs
were found in lambs.

Prevalence rates in lambs and sheep and their distribution
according to age groups are given in Tables 1-4.

Table 1. Prevalence of Cryptosporidium, Eimeria and
Gastrointestinal helminths in lambs.

Table 2. Prevalence of Cryptosporidium, Eimeria and
Gastrointestinal helminths in sheep.
Preparturient

Postparturient

Sheep Sheep

Cryptosporidium ~ 74/78 (94.9%)  195/319 (61.1%)
spp.
Eimeria spp. 41/78 (52.6%)  103/319 (32.3%)
Gastrointestinal 12/78 (15.4%)  9/319 (2.8%)
helmint
Table 3. According to age groups in lambs
Cryptosporidium spp. prevalence.

Diarrheic lamb Healthy lamb Total
1 Week 12/45(26.7%) 1/7 (14.3%) 13/52 (25%)
2Week 14/46(30.4%) 8/55(14.5%) 22/101(21.8%)

3 Week 23/75(30.7%) 16/72(22.2%) 39/147 (26.5%)
4 Week 39/87(44.8%) 15/74(20.3%) 54/161 (33.5%)

Table 4 According to age groups in lambs Eimeria spp.

prevalence.
Diarrheic Healthy Total
lamb lamb
0-2 10/91 24/62 34/153 (22.2%)
Week  (11%) (38.7%)
3-4 66/162 70/146 136/308(44.2%)
Week  (40.7%) 47.9%)

Diarrheic Healthy lamb
lamb
Cryptosporidium spp.  88/253 40/208
(34.8%) (19.2%)
Eimeria spp. 751253 94/208
(29.6%) (45.29%)
Gastrointestinal 0/253 0/208
helmint

4. DISCUSSION AND CONCLUSION

Cryptosporidium species are highly important in domestic
animals and are recognized as the principal etiological
agent in the diarrhea cases of newborn lambs. It
progresses with high morbidity and mortality in
inadequate care and feeding. The postpartum period is the
time when animals are most susceptible to natural
infection [46]. The disease is controlled by the immune
system, and it can be self-limiting in those with a
developed immune system. It has been reported that risk
factors such as herd size, rearing type, birth time and
weaning are effective in the occurrence of oocysts. Farm
management and hygiene are important in the prevention
of infection [5, 6].

In a study performed on lamb diseases in the neonatal
period in Turkey, it was reported that diarrhea cases
ranked top with 15.4%. It has been observed that
Cryptosporidium infections are one of the most important
causes of neonatal lamb diarrhea. It has been reported that
Cryptosporidium oocyst excretion has been observed to
be high in animals affected with diarrhea [47].

In a study performed on the prevalence of
Cryptosporidium was found a rate of 17.2% in sheep and
lambs in Iran [5]. In studies performed in Spain,
prevalence rates ranging from 14.7% to 45% in lambs
with diarrhea and 59% in sheep were reported [48].
Another research revealed a prevalence of 2.6% with
microscopic testing and 26.2% with PCR in lambs in
Australia [49]. Other studies found that the prevalence of
Cryptosporidium infection in lambs was 12.5% in
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Zambia, 3.7% in Brazil, 10.1% in Poland, 42.1% in
Serbia, 11.2% in Tunisia, and 23% in Canada [50-55].

According to studies done in various geographical and
climatic regions of Turkey, the prevalance of
Cryptosporidium agents in lambs with diarrhea is as
follows: 12% in Elazi1g, 23.3% in Izmir, 2.97% in Konya,
79.1% in Aydin and 3.63 percent in Van area, while in
Kars region 21.05% and 38.8% were found in two
different studies [6, 16-20]. In this study, the prevalence
was found to be 46.3%. The difference in prevalence
between studies is assumed to be caused by the number of
materials used, the number of animals with diarrhea, and
the age of the animals. The prevalence of
Cryptosporidium infection has been reported to be
between 4% and 85% in sheep worldwide [56]. Studies on
the prevalence of Cryptosporidium have found
prevalences ranging from 13.6% to 46.5% in Turkey [16,
57]. These studies indicate that Cryptosporidium
infections in sheep and lambs are common in many areas
across the world, including Turkey.

The age of the host animals is the most important risk
factor  influencing  Cryptosporidium  prevalence.
Cryptosporidiosis is widespread in companies that keep a
high number of calves, lambs, and kids, and the clinical
picture is most common in lambs under one month old.
Cryptosporidium oocysts are more common in 1-3 week
old animals. It has been reported that the incidence of
oocysts decreases with age [6, 18]. In this study, however,
the prevalence was higher (33.5%) in 4-week-old lambs.
The reason is based on the fact that the number of 4-week-
old animals used is higher than the animals of other
species.

The prevalence of Eimeria in sheep is high in all age
groups. However, the disease is important in lambs from
two weeks to three months old. It shows a latent course in
the elderly. Among the key risk factors for the disease are
hygiene, care, and feding [24-25, 30].

Coccidiosis in sheep and lambs is common infection in
Turkey and many other countries across the world. The
prevalence of coccidiosis in Turkey ranged from 12.6 to
100% (Antakya, Bitlis, Aegean region, Bursa, Elazig,
Kars, Van). It was determined that nine different Eimeria
species infect 29.9% of the sheep in Bursa. Nine Eimeria
species of 94.8% of lambs in Elazig, seven different
Eimeria species of 37.26% of sheep in Elazig, nine
different Eimeria species of 100% of sheep in Van and 10
different Eimeria species of 93.9% of lambs and sheep in
Kars province were detected [25-31]. In this study, the
prevalence of Eimeria was found to be 36.5%, and it was
determined that the animals were infected with 10
different Eimeria species. In the world, this rate was found
to be between 12.7% and 97% [32-35]. The differences
and prevalences among Eimeria species vary depending
on climate, vegetation, immunity, age, species, farm
management, other diseases and stress factors [29-30, 34].

Periparturient period is very important because of
parasitic diseases. The immune system is suppressed
during this period due to an increase in glucocorticoid and

estrogen levels. Hormonal changes and stress increase the
prevalence of parasite factors. Therefore, there is an
increase in the excretion of Cryptosporidium and Eimeria
oocysts in the periparturient period [46, 58]. In this study,
the infection rate in sheep during the periparturient period,
also known as the transition time in animals, was
determined to be higher than in those during the
postparturient period.

A prevalence of 0.2-89.3% was observed in studies done
in Turkey to investigate the species causing gastro-
intestinal nematodiosis and their prevalence rates in sheep
[39-43]. This rate was determined to be 2.5% in present
study. The prevalence of helminth infections varies
according to several factors, including parasite (biological
characteristics), host  (genetic  resistance, age,
physiological state), and environmental factors (climate,
altitude, breeding system). Factors such as pasture
composition, animal diversity, the proportion of herds or
herds in the same pasture, and pasture pollution play a
very important role in the spread of helminths. In addition,
antiparasitic drug usage, sample size, and coinfections
impact the prevalence of parasitic infections. Age is
another factor that affects the prevalence of
gastrointestinal parasites. In general, adults are more
resistant to parasitic infections than young animals due to
age-related changes in host immunity [59-61]. However,
infection was observed in sheep in this study.

The increased infection rate in adults can be attributed to
the disease spreading across large areas during grazing,
overfeeding in contaminated grassland, and exposure to
stress factors [32, 59, 61].

In this study, Cryptosporidium spp. was found in 397
(46.3%) of 461 lambs (253 with diarrhea, 208 healthy)
and 397 (9 with diarrhea, 388 healthy) sheep feces
samples ranging from 28 sheep pens up to 1 month old in
11 foci in Erzurum region. Eimeria spp. (36.5%) and
gastrointestinal helminth eggs (2.4%) were found. The
prevalence of Cryptosporidium was determined as 34.8%
(88/253) in lambs with diarrhea and 19.2% (40/208) in
healthy lambs, and the prevalence of Cryptosporidium in
sheep was 55.6% (5/9) in diarrheal lambs and 68%
(264/388) in healthy ones. Furthermore, different Eimeria
species were identified in this study. These species are as
follows; Eimeria ovinoidalis, E. parva, E. pallida, E.
faurei, E. bakuensis, E. crandalis, E. ahsata, E.
weybridgensis, E. intricata and E. granulosa.
Strongyloides  papillosus, Nematodirus spp., and
Trichuris spp. were found among the gastro-intestinal
nematod eggs. These nematod eggs were not detected in
lambs.

Care-hygiene, rearing type, pen condition, season, water
resources, breeding season, long winter conditions, and
prolonged stay of young animals in the barn were
determineted as risk factors that determine the frequency
of parasites in the region (Field Observations). Parasite
density was reported especially in areas where the
physical conditions of the pen were poor.

108




Tr. J. Nature Sci. Volume 12, Issue 3, Page 105-111, 2023

As a result, Cryptosporidium and Eimeria species have
been identified as common in local lambs. It was
determined that gastrointestinal helminth eggs were found
at a low rate. The reason for this is the use of drugs against
helminths to sheep following the return from grassland in
the area.

It has been determined that Cryptosporidium and Eimeria
species have been found to be common in asymptomatic
sheep, and Cryptosporidium oocyst is excreted at least as
much as diarrheal lambs with sheep feces throughout the
periparturient period. For this reason, separating the
lambs from their mothers and keeping them in separate
compartments after birth will limit diarrhea cases and
hence clinical cryptosporidiosis, preventing the disease
from spreading.

Acknowledgement

Presented as a paper at the 16th National Parasitology
Congress. Thanks to the other authors who contributed to
the research and writing process.

REFERENCES

[1] Fayer R. Taxonomy and species delimitation in
Cryptosporidium. Exp Parasitol. 2010; 124: 90-97.

[2] Ramirez NE, Ward LA, Sreevatsan S. A review of
the biology and epidemiology of cryptosporidiosis
in humans and animals. Microbes Infect. 2004; 6(8):
773-785.

[3] Castro-Hermida JA, Gonzalez-Warleta M, Mezo
M. Natural infection by Cryptosporidium
parvum and Giardia duodenalis in sheep and goats
in Galacia (NW Spain). Small Rumin Res. 2007;
72: 96-100.

[4] Brook E, Hart CA, French N, Christley R.
Prevalence and risk factors for Cryptosporidium spp.
infection in young calves. Vet Parasitol. 2008; 152:
46-52.

[5] Nouri M, Karami M. Asyptomatic cryptosporidiosis
in nomadic shepherds and their sheep. J Infect. 1991;
23(3): 331-333.

[6] Sari B, Arslan MO, Gicik Y, Kara M, Tasci GT. The
prevalence of Cryptosporidium species in diarrhoeic
lambs in Kars province and potential risk
factors. Trop Anim Health Prod. 2009; 41: 819-826.

[7] Diaz P, Quilez J, Robinson G, Chalmers RM, Diez—
Banos P, Morrondo P. Identification of
Cryptosporidium xiaoi in diarrhoeic goat Kkids
(Capra hircus) in Spain. Vet Parasitol. 2010; 172:
132-134.

[8] Robert B, Ginter A, Antoine H, Collard A, Coppe P.
Diagnosis of bovine cryptosporidiosis by enzyme
linked immunosorbent assay. Vet Parasitol. 1990;
37:1-8.

[9] Gibbons CL, Gazzard BG, Ibrahim M, Morris Jones
S, Ong CSL, Awad Kareim FM. Correlation
between markers of strain  variation in
Cryptosporidium parvum: evidence of clonality.
Parasitol Int. 1998; 47: 139-147.

[10] Sar1 B, Arslan MO. Sigr ve Koyunlarda
Cryptosporidiosis. Turkiye Klinikleri J Vet Sci
2012; 3(2):9-15.

[11] Chen Y, Qin H, Huang J, Li J, Zhang L. The global
prevalence of Cryptosporidium in sheep: A
systematic review and meta-
analysis. Parasitology 2022; 149(12): 1652-1665.

[12] Fayer, R. Cryptosporidium: a water-borne zoonotic
parasite. Vet Parasitol. 2004; 126: 37-56.

[13] Barker IK, Carbonell PL. Cryptosporidium agni sp.
n. from lambs, and Cryptosporidium bovis from a
calf, with observations on the oocyst. Z Parasitenkd.
1974; 44(4): 289-298.

[14] Angus KW, Appleyard WT, Menzies JD, Campbell
I, Sherwoofayerd D. An outbreak of diarrhoea
associated with cryptosporidiosis in naturally reared
lambs. Vet Record. 1982; 110(6): 129-130.

[15] De Graaf DC, Vanopdebbosch E, Ortega-Mora LM,
Abbasi H, Peeters JE. A review of the importance of
cryptosporidiosis in farm animals. Int J Parasitol.
1999; 29(8): 1269-1287.

[16] Ulutas B, Voyvoda, H. Cryptosporidiosis in
diarrhoeic lambs on a sheep farm. T Parazitol Derg.
2004; 28(1): 15-17.

[17] Sevinc F, Uslu U, Derinbay O. The Prevalence of
Cryptosporidium parvum in lambs around Konya.
Turkish J Vet Anim Sci. 2005; 29: 1191-1194.

[18] Ozer E, Erdogmus SZ, Koroglu E. Investigation on
the incidence of Cryptosporidia of calves and lambs
in Elazig vicinity. Turkish J Vet Anim Sci. 1990; 14,
439-445,

[19] Erman N, Beyazit A, Oz |I. Prevelance of
cryptosporidiosis in lambs and goat kids in Izmir
province. Bornova Vet Kont Arast Enst Derg. 2000;
25: 33-38.

[20] Cicek M, Korkoca H, Gul A. Van belediyesi
mezbahasinda ¢alisan isgilerde ve kesimi yapilan
hayvanlarda Cryptosporidium sp.’nin aragtirilmast.
T Parazitol Derg. 2008; 32(1):8-11.

[21] Soulsby EJL. Helminths, Arthropods & Protozoa of
Domesticated Animals. 7th Edition, Bailliere
Tindall, London, 1986.

[22] Levine ND. Veterinary Protozoology. Ames. lowa
State Universty. 1985;150-163.

[23] Gjerde B, Hele O. Effects of leucocyte extract,
levamisole and sulphadimidine on natural coccidial
infections (Eimeria spp.) in young lambs. Acta Vet
Scand. 1987; 28(1): 33-45.

[24] Dinger S. Coccidiosis. 7nd ed. Izmir: Tiirkiye
Parazitol Derg; 2001. p. 201-218.

[25] Arslan MO, Umur S, Kara M. The prevalence of
Coccidian Species in Sheep in Kars Province of
Turkey. Trop Anim HIlth Prod. 1999; 31: 161-165.

[26] Saymn F, Kahyaoglu T, Cakmak A. Ege bolgesinde
(Izmir, Manisa, Aydin) koyun ve kegilerde Eimeria
tiirlerinin tespiti. Ankara Univ Vet Fak Derg. 1986;
33(1): 90-96.

[27] Giiler S, Dumanli N, Ozer E, Erdogmus Z, Kéroglu
E. Elazig yoresinde kuzu ve oglaklarda bulunan
Eimeria tirleri ve bunlarin yayilisi {izerine
aragtirmalar. Doga-Tr J Vet Animal Sci. 1990; 14:
295-300.

109




Tr. J. Nature Sci. Volume 12, Issue 3, Page 105-111, 2023

[28] Demir S. Bursa Et ve Balik Kurumu mezbahasinda
kesilen koyunlarda Eimeria tiirlerinin tespiti.
Turkiye Parazitol Derg. 1985; 19(1): 132-139.

[29] Kaya G. Prevalence of Eimeria Species in Lambs in
Antakya Province. Turk J Vet Anim Sci. 2004; 28:
687-692.

[30] Giil A, Deger S. Van yoresi koyunlarinda bulunan
Eimeria tiirleri ve bunlarin prevalansi. Turk J Vet
Anim Sci. 2002; (26): 859-864.

[31] Gul A. Bitlis Yoresinde Koyunlarda Eimeria
Tirlerinin Yaygimnhgi. Turkiye Parazitol Derg. 2007;
31(1): 20-24

[32] Kanyari PWN. The relationship between coccidial
and helminth infections in sheep and goats in Kenya.
Vet Parasitol. 1993; 51(1,2): 137-141.

[33] Hidalgo-Arguello MR, Cordero Del Campillo M.
Epizootology of Eimeria ahsata Coccidiosis in Leon
(Spain). Vet Parasitol. 1988; 27(3,4): 183-191.

[34] O’Callaghan MG, O’Donoghue PJ, Moore E.
Coccidia in Sheep in South Australia. Vet Parasitol.
1987; 24(3,4): 175-183.

[35] Mirzaei M, Dahmardeh E. The Prevalence of
Eimeria Species in Sheep in Zabol city, Iran. Iranian
Vet J. 2016; 11(4): 98-105.

[36] Radostits OM, Blood DC, Gay CC. Veterinary
Medicine: A text book of disease of cattle, sheep,
pigs, goats and horse. Baillere Tindall Publication,
London, 1994.

[37] Giiralp N. The Prelevance of Parasitic Diseases of
Animals in Turkey. AU Vet Fak Derg. 1984; 31:
304-315.

[38] Torina A, Dara S, Marino AM, Spargano OAE,
Vitale F, Reale S, et al. Study of Gastrointestinal
Nematodes in Sicilian Sheep and Goats, Ann. N. Y.
Acad. Sci. 2004; 1026:187-194.

[39] Vural A. Trakya Bolgesi Koyunlarindaki Helmint
Invazyonlarinin Durumunun Tespiti ve Bunlara
Kars1 Etkili Kombine Bir Tedavi Sisteminin
Gelistirilmesi. Pendik Vet Kont Arst Enst Derg.
1970; 3(2): 33-55.

[40] Giiralp N. Koyunlarimizda goriilen
Trichostrongylidae  tiirlerine  dair  sistematik
aragtirmalar. Ankara Univ. Vet. Fak. Yaynlari,
Yaym No: 64. 1955. Ankara.

[41] Zeybek H. Samsun Yoresi Koyun ve Kuzularinda
Paraziter Fauna Saptama Calismalari. AU Vet Fak
Derg. 1980; 17: 215-236.

[42] Doganay A, Oge S. Tiirkiye’de koyun ve kegilerde
goriilen helmintler. Kafkas Univ Vet Fak Derg.
1997; 3(1): 97-114.

[43] Altas M, Sevgili M, Gokgen A, Bayburs HC.
Sanlurfa yoresindeki koyunlarda sindirim sistemi
nematodlarmin yayginligi. Tirkiye Parazitol Derg.
2006; 30(4): 317-321.

[44] Pellerdy LP. Coccidia and Coccidiosis. Paul Parey,
Berlin und Hamburg and Academiai Kiado,
Budapest, 1974, p. 771-809.

[45] Ok Uz, Girginkardesler N, Kilimcioglu A, Limoncu
E. Diski Inceleme Yontemleri. In: Ozcel MA,
Altintag N, Editors. Parazit Hastaliklarinda Tani.
Tiirkiye Parazitol Dern. 1997; 1-61.

[46] Arslan MO, Sar1 B, Kara M, Tas¢1 GT, Ekinci itik
A, Giindiiz N. Kars Yoresinde Periparturient

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[58]

[56]

[57]

[58]

[59]

Donemdeki ineklerde Eimeria ve Cryptosporidium
Tiirlerinin Yaygmligi Uzerine Arastirmalar. Kafkas
Univ Vet Fak Derg. 2012; 18(A): 65-70.

Gokee E, Erdogan, H.M. An epidemiological study
on neonatal lamb health. Kafkas Univ Vet Fak Derg.
2009; 15: 225-236.

Matos-Fernandez MJ, Pereira-Bueno J, Ortega-
Mora LM, Pilar-1zquerdo M, Fere I, Roje-Vazquez
FA. Prevalencia de la infeccion por
Cryptosporidium parvum en corderos, cabritos y
terneros en la provincia de Leon. Acta
Parasitologica. 1993; 1: 211.

Ryan UM, Bath C, Robertson I, Read C, Eliot A,
Mcinnes L, Traub R, Besier, B. Sheep may not be an
important zoonotic reservoir for Cryptosporidium
and Giardia parasites. Apl Environ Microbiol. 2005;
71(9): 4992-4997.

Goma FY, Geurden T, Siwila J, Phiri IGK, Gabriel
S, Claerebout E, Vercruysse J. The prevalence and
molecular characterisation of Cryptosporidium spp.
in small ruminants in Zambia. Small Rum Res. 2007;
72: 77-80.

Tembue AAM, Alves LC, Borges JCG, Faustino
MA da G, Machado EL de C. Cryptosporidium spp.
in sheep in Ibimirim District, Pernambuco State,
Brazil. Ciencia Veterinaria nos Tropicos. 2006; 9(1):
41-43.

Majewska AC. Werner A, Sulima P, Luty T.
Prevalence of Cryptosporidium in sheep and goats
bred on five farms in westcentral region of Poland.
Vet Parasitol. 2000; 89: 269-275.

Misic Z, Katic-Radivojevic S, Kulisic, Z.
Cryptosporidium infection in lambs and goat kids in
Serbia. Acta Vet Beograd. 2006; 56(1): 49-54.
Soltane R, Guyot K, Dei-Cas E, Ayadi A. Prevalence
of  Cryptosporidium  spp.  (Eucoccidiorida:
Cryptosporiidae) in seven species of farm animals in
Tunisia. Parasite. 2007; 14(4): 335-338.

Olson ME, Thorlakson CL, Deselliers L, Morck
DW, McAllister TA. Giardia and Cryptosporidium
in Canadian farm animals. Vet Parasitol. 1997; 68:
375-381.

Zhang X, Jian Y, Li X, Ma L, Karanis G, Qigang C,
et al. Molecular detection and prevalence of
Cryptosporidium spp. infections in two types of
domestic farm animals in the Qinghai-Tibetan
plateau area (QTPA) in China. Parasitol Res. 2018;
117: 233-239.

Ozdal N, Tanritanir P, Goz Y, Deger S, Kozat S.
Parasitic protozoans (Eimeria, Giardia, and
Cryptosporidium) in lambs with diarrhoea in the
Van province, Turkey. Bull Vet Inst Pulawy. 2009;
53: 47-51.

Arslan C, Tufan T. Gegis donemindeki siit
ineklerinin beslenmesi |. Bu doénemde goriilen
fizyolojik, hormonal, metabolik ve immunolojik
degisiklikler ile beslenme ihtiyaglari. Kafkas Univ
Vet Fak Derg. 2010; 16 (1): 151-158.

Belina D, Giri A, Mengistu S, Eshetu A.
Gastrointestinal Nematodes in Ruminants: The
Parasite Burden, Associated Risk Factors and
Anthelmintic Utilization Practices in Selected

110




Tr. J. Nature Sci. Volume 12, Issue 3, Page 105-111, 2023

Districts of East and Western Hararghe. Ethiopia. J
Vet Sci. 2017; 8: 2-7.

[60] Kantzoura V, Kouam MK, Theodoropoulo H, Feidas
H, Theodoropoulos G. Prevalence and Risk Factors
of Gastrointestinal Parasitic Infections in Small
Ruminants in the Greek Temperate Mediterranean
Environment. Open Vet. 2012; 2: 25-33.

[61] Singh R, Bal MS, Singla LD, Kaur P. Detection of
anthelmintic resistance in sheep and goat against
fenbendazole by fecal egg count reduction test. J
Parasit Dis. 2017; 41: 463-6.

111




