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Abstract Feces from 184 sheep from Dakahlia gover-

norate, Egypt were tested for Eimeria species oocysts by

using the standard floatation technique; oocysts were

detected in 126 (68.4%). The prevalence was significantly

higher in young sheep than adults. Eleven Eimeria species

were identified: Eimeria ahsata, Eimeria bakuensis,

Eimeria crandallis, Eimeria faurei, Eimeria granulosa,

Eimeria intricata, Eimeria marsica, Eimeria ovinoidalis,

Eimeria pallida, Eimeria parva and Eimeria webybrid-

gensis. Oocysts of the most pathogenic ovine species, E.

ovinoidalis, were detected in 27 (14.6%) sheep. This is the

first report of E. webybridgensis in sheep from Egypt,

possibly due to close similarity of their oocysts to those of

E. crandallis which stated in the earlier reports. Worldwide

reports on epidemiology of Eimeria spp. infections in

sheep are tabulated.

Keywords Eimeria � Eimeria ovinoidalis � Coccidiosis �
Prevalence � Sheep � Egypt

Introduction

Ovine coccidiosis can be a serious disease with economic

consequences (Chartiera and Paraud 2012). Sheep are

infected with 1 or more Eimeria spp; of them, E. ovi-

noidalis and E. crandallis are the most pathogenic species

(Gregory et al. 1989). Until 3 decades ago, Eimeria spp. in

sheep and goats were considered common. Cross trans-

mission trials revealed that Eimeria in sheep and goats are

species specific (McDougald 1979).

In Egypt, the estimated sheep population is 5.5 million

(FAO 2015); 25% of them are reared in the Nile Delta

region (Thomson et al. 2000). However, no reports on

sheep coccidiosis from Dakahlia governorate, the largest

agricultural governorate in the Delta region, are available.

Additionally, Chartiera and Paraud (2012) reviewed dif-

ferent epidemiological, clinical and control aspects of

small ruminants’ coccidiosis; however, no data on the

prevalence or the revealed Eimeria species worldwide were

included.

Here, we aimed to determine the prevalence of different

Eimeria spp. in sheep from Dakahlia governorate, Egypt,

and to review reports concerned with the prevalence of this

common parasite in sheep worldwide.

Materials and methods

Fresh feces collected from 184 sheep of various ages and

genders during August 2015 to July 2016, were tested for

oocysts of Eimeria spp. using the standard flotation tech-

nique (Duszynski and Wilber 1997). Sheep in this region

are raised in small flocks (4–15 animals/flock) kept in

households in rural areas of Dakahlia governorate (31� 500

N, 31� 000 E), Egypt. Flocks are reared in a nomadic
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pastoralism system where animals move within the agri-

cultural lands and graze on residues of the harvested crops.

Mixing of flocks from different households during grazing

is common. Flocks are not treated with any anticoccidial.

Sheep were divided into 3 age groups; young (\ 1 year

old), yearlings (1–2 years) and adults ([ 2 years). Eimeria

oocysts from positive samples were sporulated at room

temperature using 2.5% potassium dichromate. Morpho-

logical observations and micrographs of sporulated and

non-sporulated oocysts were performed using a binocular

microscope coupled to Amscope� camera (Carl Zeiss,

Oberkochen, Germany); oocysts’ sizes were measured

using a calibrated ocular micrometer. Different Eimeria

spp. were identified per Eckert et al. (1995). Results were

statistically analyzed using a chi-square test. The 95%

confidence intervals of a proportion including continuity

correction and odds ratios were calculated using

www.vassarstats.net.

Results

Eimeria spp. oocysts were detected in 126 (68.4%) of 184

feces. The prevalence varied with age; the highest preva-

lence was in young sheep (59/63; 93.6%) followed by

yearlings (37/53; 69.8%; OR = 6.38; P = 0.00071) and at

least in adults (30/68; 44.1%; OR = 18.68; P B 0.0001).

Prevalence was higher in females (97/135; 71.8%) than

males (29/49; 59.1%; OR = 1.76; P = 0.102). The highest

prevalence was in Autumn (26/33; 78.7%) followed by

Spring (22/39; 56.4%; OR = 2.87; P = 045), Summer (23/

34; 67.6%; OR = 1.78; P = 0.303), and Winter (55/78;

70.5%; OR = 1.55; P = 0.37).

Eleven Eimeria spp. were identified; of them, E.

crandallis/E. webybridgensis (40.2%) and E. bakuensis

(33.7%) were the most prevalent. Eimeria ovinoidalis

were detected in 14.6% (27/184). The other identified

species were E. granulosa, E. ahsata, E. parva, E. intri-

cata, E. pallida, E. faurei and E. marsica. Mixed infec-

tions (73.0%: dual 31.7%, triple 30.1%, quadruple 10.3%

and quintuple 0.8%) were common than single infections

(26.9%), Table 1.

Morphological characteristics of different Eimeria spp.

oocysts revealed in the present study (Fig. 1) were like the

description of these species in literature (Norton et al.

1974; Eckert et al. 1995).

Discussion

The present study is the first report of different Eimeria

spp. in sheep from Dakahlia governorate, Egypt; 126

(68.4%) of 184 were infected. Earlier reports from other

Egyptian governorates together with the worldwide reports

are summarized in Table 2.

Eleven Eimeria spp. were detected in the present study:

E. ahsata, E. bakuensis, E. crandallis, E. faurei, E. gran-

ulosa, E. intricata, E. marsica, E. ovinoidalis, E. pallida, E.

parva and E. webybridgensis. These species were previ-

ously reported in sheep from Egypt (Ghanem and Abd El-

Raof 2005; Abou-El-Naga 2010; Mohamaden et al. 2018);

however, this is the first report of E. weybridgensis in sheep

from Egypt, probably due to close similarity of their

oocysts to those of E. crandallis (Norton et al. 1974).

Oocysts of both species are similar shape and size.

Sporocysts morphology is variable (broad ovoid

10–12 9 7–8 lm in E. crandallis and elongate ovoid

14–15 9 7–8 lm in E. weybridgensis), but not enough to

Table 1 Prevalence of different Eimeria spp. in feces of 184 examined sheep from Dakahlia governorate, Egypt

Eimeria species No. positive (%) Single infection Mixed infection

No. positive (%) No. positive (%)

E. ahsata 26 (14.1) 1 (0.8) 25 (19.8)

E. bakuensis 62 (33.7) 9 (7.1) 53 (42.1)

E. crandallis/E. webybridgensis 74 (40.2) 19 (15.1) 55 (43.6)

E. faurei 12 (6.5) 0.0 12 (9.5)

E. granulosa 27 (14.6) 3 (2.4) 24 (19.1)

E. ovinoidalis 27 (14.6) 1 (0.8) 26 (20.6)

E. intricata 17 (9.2) 0.0 17 (13.5)

E. marsica 5 (2.7) 0.0 5 (3.9)

E. pallida 14 (7.6) 1 (0.8) 13 (10.3)

E. parva 21 (11.4) 0.0 21 (16.6)

Total 126 (68.4) 34 (26.9) 92 (73.0)
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easily distinguish both species (Fig. 1). Thus, both species

were grouped together in our results.

In the present study, oocysts of the most pathogenic

species in sheep (E. ovinoidalis) were detected in 14.6%

(27/184) and all sheep were subclinical. Earlier in Egypt,

subclinical E. ovinoidalis infections were also reported in

12.2% of 142 sheep from Suez governorate (Mohamaden

et al. 2018). However, E. ovinoidalis and E. crandallis

were detected in 13 lambs with bloody diarrhea in Kalu-

biya governorate (Ghanem and Abd El-Raof 2005), and

Fig. 1 Oocysts of Eimeria spp. in feces of sheep from Dakahlia

governorate, Egypt. From a to i: Sporulated oocysts of E. ahsata (a),

E. bakuensis (b), E. faurei (c), E. granulosa (d), E. intricata (e), E.

marsica (f), E. ovinoidalis (g), E. pallida (h), E. parva (i). Non-

sporulated oocyst of E. crandallis/E. webybridgensis (j). Sporulated

oocyst of E. crandallis (k). Sporulated oocyst of E. webybridgensis

(l). Unstained. Scale bars = 10 lm
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respectively in 68 and 91 of 185 lambs suffered from

diarrhea in Matrouh governorate (Abou-El-Naga 2010).

There is a debate concerning the validity of species of

Eimeria in sheep because the endogenous stages are known

only in a few of them. Some authors consider 15 Eimeria

species in sheep as valid (Kaufmann 1996). Of them, 13

were reported worldwide: E. ahsata, E. bakuensis, E.

crandallis, E. faurei, Eimeria gilruthi, E. granulosa, E.

intricata, E. marsica, E. ovinoidalis, E. pallida, E. parva,

Eimeria punctata and E. weybridgensis. In addition to

Eimeria gonzalezi (Bazalar and Guerrero 1970) in sheep

from South America and Eimeria dalli in Dall sheep (Ovis

dalli) from Alaska, USA (Clark and Colwell 1974). Other

species are considered invalid because of inadequate

description or lack of archived specimens, for example

Eimeria ajantai, Eimeria balloonii and Eimeria beedatus in

sheep from India (More et al. 2011). Eimeria macu-

saniensis (camelid species) was reported in 2 sheep herds

from Argentina grazed with guanaco (a closely related

species to lama) on the same pasture (Vázquez et al. 2014),

notable in this report, the oocyst per gram (OPG) in sheep

was low (1420) in one herd; however, it exceeds 29,000

OPG in the other herd. Enteric developmental stages of E.

macusaniensis were not investigated in intestinal samples

of sheep. Furthermore, E. cylindrica (bovine species)

infection was molecularly identified in sheep from Aus-

tralia (Yang et al. 2014).

Global reports on Eimeria species infecting sheep indi-

cating high parasite diversity in small or large scale surveys

even at the level of small size populations, which revolu-

tionize our understanding of this parasite. Subsequently,

more studies are needed to clarify the transmission

dynamics depending on the multilocus genetic analysis of

different Eimeria species infecting sheep and other rumi-

nant animals.
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Gül A, Değer S (2002) The prevalance and distribution of Eimeria

species found in sheep in Van. Turk J Vet Anim Sci 26:859–864
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