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Abstract
There is great diversity in swine coccidia, which are responsible for causing intestinal disorders ranging from 
sporadic diarrhea to severe cases of hemorrhagic enteritis. Thus, determining the species of coccidia that affect 
the animals of a region and associating them with the characteristics of the farms become extremely important. 
The objective of this study was to determine the prevalence of coccidia parasites in pigs reared in a family farming 
production system in the Semiarid Region of the State of Paraíba, Northeast Brazil. Fecal samples for analysis 
were collected from 187 pigs on 51 farms. For morphological analysis, 1,590 sporulated oocysts were used. 
The prevalence of oocysts in fecal samples was 56.6% (106/187). The most prevalent species were Eimeria suis (21.9%), 
followed by Eimeria neodebliecki (16.6%), Eimeria perminuta (14.9%), Eimeria polita (12.8%), Eimeria debliecki (10.6%), 
Eimeria porci (10.1%), Cystoisospora suis (3.7%), Eimeria scabra (1.6%) and Eimeria cerdonis (0.5%). 
It can be concluded that pigs from the Semiarid Region of the State of Paraíba were parasitized by a diversity of 
coccidia species, mainly of the genus Eimeria, and predominantly presented with mixed infections occurring in 
the subclinical form.

Keywords: Cystoisospora, Eimeria, swine, family farming.

Resumo
Há uma grande diversidade de coccídios que parasitam os suínos, sendo responsáveis por causarem desordens 
intestinais que variam de diarreias esporádicas a casos severos de enterites hemorrágicas. Assim, determinar 
as espécies de coccídios que afetam os animais de uma região e associá-los com as características das fazendas 
torna-se extremamente importante. Objetivou-se determinar a prevalência de coccídios em suínos criados em 
sistema de produção de agricultura familiar no Semiárido da Paraíba, Nordeste do Brasil. Foram analisados oocistos 
íntegros e esporulados no período de março a setembro de 2018, oriundos de 187 suínos, em 51 propriedades. 
Para a análise morfológica foram utilizados 1.590 oocistos esporulados. A prevalência de oocistos de coccídios 
foi detectada em 56,6% (106/187) das amostras analisadas. A espécie mais prevalente foi Eimeria suis (21,9%), 
seguida por Eimeria neodebliecki (16,6%), Eimeria perminuta (14,9%), Eimeria polita (12,8%), Eimeria debliecki (10,6%), 
Eimeria porci (10,1%), Cystoisospora suis (3,7%), Eimeria scabra (1,6%) e Eimeria cerdonis (0,5%). Concluiu-se que 
os suínos do Semiárido da Paraíba estavam parasitados por uma alta diversidade de espécies de coccídios, 
principalmente do gênero Eimeria, apresentando predominantemente infeções mistas, que ocorrem sob a forma 
subclínica.

Palavras-chave: Cystoisospora, Eimeria, suínos, agricultura familiar.
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Introduction
Pig production in Brazil is increasing annually, reaching 3,600 tons in 2015 (ABPA, 2017) and, because of this 

growth, the Brazilian pork industry is becoming a realistic alternative in job creation and income generation for 
farmers. This is a competitive industry, placing the country among the four largest pork producers and exporters 
in the world (Fontes et al., 2014; SEBRAE, 2016).

In the Northeastern of Brazil, swine rearing, even in precarious and adverse situations, provides excellent quality 
animal protein and income to its breeders (Silva, 2008), alleviates hunger, and is considered a tool to combat 
poverty in rural and peri-urban communities in developing countries (FAO, 2012; Nsadha, 2013). However, the 
wide variation in production systems, the lack of environmental hygiene and the non-selective feeding behavior 
of the animals have been identified as important risk factors for endoparasitic swine infection, which can range 
from mild diarrhea to fatal hemorrhagic enteritis (Tomass et al., 2013).

Enteric coccidia are considered to be important etiological agents of diarrhea in suckling piglets (Holm, 2001; 
Martineau & del Castillo, 2000; Meyer et al., 1999; Mundt et al., 2006; Niestrath et al., 2002; Weng et al., 2005; 
Zhang et al., 2012).

Cystoisospora suis causes severe disease in suckling piglets, resulting in diarrhea and dehydration, especially 
in animals aged 2 to 4 weeks (Mundt et al., 2005). It is suspected that species of the genus Eimeria have low 
pathogenicity (Rommel, 1992), although some species as Eimeria suis, Eimeria polita and Eimeria spinosa, may cause 
clinical signs such as fever, diarrhea and weight loss in young weaned piglets (Jones et al., 1985; Lindsay et al., 2002; 
Matsubayashi et al., 2016). For this reason, Sharma et al. (2018) stated that species identification is important in 
determining which organisms cause an outbreak or circulate on a farm. The morphology of sporulated oocysts 
reveals characteristics that can be described qualitatively and quantitatively, with wide variations and combinations 
of specific characteristics (Long & Joyner, 1984; Carvalho et al., 2004).

With swine production increasing in small and medium farms in the Brazilian Semiarid Region, guaranteeing 
an extra income to family farmers in the region, it was necessary to increase knowledge about the main enteric 
coccidia that affect swine. This study aimed to determine the prevalence of swine coccidian infections by analyzing 
the association between the presence of infection and the characteristics of the farms and to identify the swine 
coccidia species in the Semiarid Region of Northeastern Brazil.

Material and Methods

Study location
This study was performed in the Sousa Microregion, Paraíba, Northeast Brazil. The area belongs to the Caatinga 

biome. The climate is characterized as warm and semiarid, with average temperatures of 27°C throughout the year 
and annual average rainfall of typically 500 mm. There are usually two seasons: a rainy season from February to 
May and a long dry season from June to January, occasionally lasting more than one year (INMET, 2010).

The State of Paraíba is divided into four mesoregions: Sertão, Borborema, Agreste, and Mata Paraibana. These 
define an area known as the Sertão (Hinterland) which is formed by the union of 83 municipalities grouped in seven 
microregions as followed: Cajazeiras, Catolé do Rocha, Itaporanga, Patos, Piancó, Serra do Teixeira and Sousa, 
totaling an area of 22,720,482 km2 (IBGE, 2009).

The study was conducted from February to December 2018. Farms were studied distributed over 11 Municipalities 
of the Microregion of Sousa: Aparecida, Marizopolis, Nazarezinho, Paulista, Pombal, Santa Cruz, Sousa, São Francisco, 
São Jose da Lagoa Tapada, Vieirópolis and Vista Serrana (Figure 1).

Calculation for sampling
The study had a cross-sectional design, and sampling was designed to determine the prevalence of positive 

farms (foci), being performed in two steps: (1) A random selection from a pre-established number of farms was 
made (primary units); (2) Within the primary units, a predetermined number of pigs (secondary units) were randomly 
sampled.
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To calculate the number of primary units to be sampled, the following parameters were considered: (a) expected 
prevalence; (b) absolute error; and (c) confidence level according to the formula for simple random samples 
(Thrusfield, 2007):

( ) 2

2
Z P 1 P

n
d

−
= 	 (1)

In which:
n = number of farms sampled
Z = normal distribution value for 95% confidence level
P = expected prevalence of 82.76% (Santos et al., 2006).
d = absolute error of 5%

For the adjustment for finite populations, the following formula was used (Thrusfield, 2007):

Nnajus
N n

n
=

+
	 (2)

In which:
najus = adjusted sample size
N = total population size
n = initial sample size

According to the Paraíba State Department of Agricultural and Fisheries Development (SEDAP-PB), the Sousa 
microregion has 4,804 pig farms. Based on these data, the number of primary units to be visited was 51. Then 
the number of pigs to be selected was determined individually by herd for the presence of infection, using the 
following formula (Thrusfield, 2007).

( ) 1 dn 1 1 p N 1
d 2

   = − − − +     
	 (3)

In which:
n - sample size
p - probability of detection of at least one infected animal
N - herd size
d - number of infected animals in the herd

The probability of detecting at least one positive animal in the herd was determined at the 95% confidence level 
(p = 0.95), and the number of positive animals per herd (d) was calculated assuming intra-herd prevalence of 41.3% 
(Ahid et al., 2008). In total, 187 pigs from 51 farms were selected by simple random sampling. A table was used to 
select the animals according to the number of pigs on each farm; according to the table, a minimum of two and a 

Figure 1. Georeferencing of family farming studied in the Sousa Microregion in the Paraíba Semiarid Region of Northeastern Brazil.
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maximum of five animals per property were selected. After identifying and enumerating the total swine population 
of each property and defining the quantity to be selected, a draw was carried out and the selected numbers were 
included in the study. The farms visited had their geographic coordinates georeferenced, as shown in Figure 1. 
An age cut was not established because some selected farms had not pigs in different age groups.

Samples collected
Fecal samples were collected directly from the rectal ampoule of each animal. After collection, the material was 

sent to the Laboratório de Parasitologia Veterinária (LPV), of the Instituto Federal da Paraíba (IFPB), campus Sousa. 
To determine the level of oocyst shedding, oocyst counts per gram (OoPG) of feces were performed individually, 
according to Gordon & Withlock (1939).

Fecal samples were individually diluted in a 2.5% aqueous potassium dichromate solution (K2Cr2O7) and placed 
in Petri dishes containing 1/6 stool to 5/6 solution and left at room temperature for 15 days for the oocysts 
sporulation (Santos & Lopes, 1994).

In order to determine the presence of coccidian oocysts, after sporulation of the oocysts, the samples were 
placed in 50 mL centrifuge tubes and centrifuged at least four times for 10 minutes with a gravitational force of 
1050xg until completely clear. The resulting pellet was suspended by centrifugal floatation in saturated sucrose 
solution (500g sucrose, 350 ml tap water, 5 mL phenol), according to Sheather (1923) and modified by Duszynski & 
Wilber (1997). After centrifugation, the centrifuge tube was filled with saturated sucrose solution until a converging 
meniscus was formed, on which a 24 x 32 mm cover slip was placed and left for a period of 10 minutes. After this 
period, the coverslip was removed and placed on a previously degreased and dried slide for coccidia visualization.

For morphometric analysis, the LAB-DM300-optical biological microscope with digital technology and a 
3.0 million-pixel camera with 3.2 million pixels with integrated software were used. The technology with an 
intuitive USB interface allowed photographing, capturing, making edits and measurements with very high precision, 
with a 10X, 40X and 100X Objs, planachromatic lens.

Fifteen sporulated oocysts of each positive animal were photographed for morphometric analysis that allowed 
the identification of the species and the determination of prevalence.

Only sporulated and intact oocysts of species of the genera Eimeria and Cystoisospora were measured. The length 
and width were measured, and the shape index (SI) of the oocysts and sporocysts was calculated, as well as the 
thickness of the oocyst outer layer and the presence or absence of internal morphological structures as exemplified 
in Berto et al. (2014). The evaluation of the mean, lower limit, upper limit, standard deviation and coefficient of 
variation (CV) of coccidia oocysts and their sporocysts was performed using the Excel software, Office 2010.

The classification of recovered oocyst species was based on morphometric characteristics, highlighted by Vetterling 
(1965), and the morphological characteristics of sporulated oocysts was indicated by Daugschies et al. (2004).

The Research Ethics Committee of IFPB authorized all the procedures performed in this study 
(protocol # 23000.001538.2017-93).

Results
The prevalence of pig coccidia in the Sousa Microregion was 56.6% (106/187). After sporulation, it was found 

that 93.4% (99/106) of swine were parasitized by species of the genus Eimeria and 6.6% (7/106) presented with 
mixed infection with Eimeria spp. and C. suis. It was also noted that at least one animal was positive for coccidia 
in 64.7% (33/51) of the inspected farms.

During evaluation of the levels of oocyst shedding, the predominance of low excretion (OoPG<300) was noted, 
occurring in 85.8% of swine (91/106).

Based on the morphological and morphometric characteristics of 1.590 sporulated intact oocysts, eight 
species of the genus Eimeria and one of the genus Cystoisospora were identified as: E. suis Nöller 1921, (Figure 2A); 
Eimeria neodebliecki Vetterling 1965, (Figure 2B); Eimeria perminuta Henry 1931, (Figure 2C); E. polita Pellérdy 1949, 
(Figure 2D); Eimeria debliecki Douwes 1921, (Figure 2E); Eimeria porci Vetterling 1965, (Figure 2F); C. suis Biester 1934 
(syn. Isospora suis), (Figure 2G); Eimeria scabra Henry 1931, (Figure 2H) and Eimeria cerdonis Vetterling 1965, (Figure 2I).

The most prevalent species were E. suis, followed by E. neodebliecki, E. perminuta, E. polita, E. debliecki, E. porci, 
C. suis, E. scabra and E. cerdonis respectively (Table 1).
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Figure 2. Fotomicrography of sporulated oocysts of coccidia in swine of family farming from the Paraíba Semiarid Region of 
Northeastern Brazil. A, Eimeria porci, B, Eimeria polita, C, Eimeria debliecki, D, Eimeria scabra, E, Eimeria neodebliecki, F, Eimeria suis, 
G, Eimeria perminuta, H, Eimeria cerdonis, I, Cystoisospora suis. Sheather’s Saturated sugar solution. Obj. 40X.

Table 1. Oocyst morphometry and prevalence of coccidia species in swine from the Paraiba Semiarid Region of Northeastern Brazil.

Coccidia
Oocysts Sporocysts

Shape Polar 
granule

Outer 
layer Micropyle Shape Polar 

granule
Stieda 
body Residuum N° of pigs Preva lence 

(%)

Eimeria suis Ellipsoidal Present Smooth Absent Elongated 
ovoid Present Present Absent 41 21.9

Eimeria 
neodebliecki

Ellipsoidal 
or ovoid Present Smooth Absent Ovoid Present Present Absent 31 16.6

Eimeria 
perminuta Spherical Present Rough Absent Ellipsoidal Present Present Absent 28 14.9

Eimeria 
polita

Elliptical or 
ovoid Present Rough Absent Ovoid Present - Absent 24 12.8

Eimeria 
debliecki

Ellipsoidal, 
cylindrical 
or ovoid

Present Smooth Absent Elongated 
ovoid Present Present Absent 20 10.6

Eimeria porci ovoid Present Smooth Absent Ovoid Present Present Absent 19 10.1

Cistoisospora 
suis Spherical Absent Smooth Absent Ellipsoidal Absent Absent Absent 7 3.7

Eimeria 
scabra

Ovoid or 
ellipsoidal Present Rough Present Elongated 

ovoid Present Present Absent 3 1.6

Eimeria 
cerdonis

Ellipsoidal 
or ovoid Present Rough Absent Elongated 

ovoid Present Present Absent 1 0.5
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The species identified in this study were described below:

-	 Eimeria suis (Figure 2A). Ellipsoidal oocysts; smooth outer layer, 0.5 µm thick; missing micropyle, polar granule 
present; sporulated oocysts measured 15 (12 - 19) by 13 (11 - 15) µm, with a shape index of 1.25. Four sporocysts 
present in the oocysts, residuum missing; Slightly elongated ovoid sporocysts with two sporozoites, Stieda 
body present; sporocysts measured 10 (8 - 13) by 5 (5 - 6) µm.

-	 Eimeria neodebliecki (Figure  2B). Ellipsoidal oocysts, rarely ovoid; smooth outer layer, 0.8 µm thick; 
missing micropyle, polar granule present (seen in all observed oocysts); sporulated oocysts measured 
22 (20 - 25) by 16 (14 - 19) µm, with a shape index of 1.22. Four sporocyst present in the oocysts, missing 
residuum; elongated sporocysts or ovoids with two sporozoites, roughly granular residue and Stieda body 
present; sporocysts measured 12 (11 - 14) by 5 (4 - 7).

-	 Eimeria perminuta (Figure 2C). Spherical oocysts; rough outer layer, 1.1 µm in thickness; missing micropyle, 
polar granule present; sporulated oocysts measured 14 (11 - 18) by 12 (10 - 15) µm, with a shape index of 1.22. 
Four sporocyst present in the oocysts, residuum missing; ellipsoidal sporocysts with two sporozoites, and 
Stieda body present; sporocysts measured 7 (6 - 9) by 5 (5 - 7) µm.

-	 Eimeria polita (Figure 2D). Elliptical but sometimes ovoid oocysts with rough outer layer; polar granule present 
(observed in all oocysts); sporulated oocysts measured 24 (18 - 26) by 17 (14 - 19) µm, with a shape index 
of 1.39. Oocysts containing four, missing residuum; sporocysts ovoid that measured 13 (8 - 18.5) µm and a 
width of 6 (4.9 - 9.5) µm.

-	 Eimeira debliecki (Figure  2E). Ellipsoidal and rarely ovoid oocysts; smooth outer layer, 1.1 µm thick; 
missing micropyle, polar granule present (observed in all oocysts); sporulated oocysts measured 
25 (20 - 29) by 13  (12 - 16) µm, with a shape index of 1.57. Oocysts containing four sporocysts, missing 
residuum; elongated ovoid sporocysts, with two sporozoites, Stieda body present; sporocysts measured from 
17 (14 - 21) by 4 (3 - 5) µm.

-	 Eimeria porci (Figure 2F). Plain, colorless ovoid oocysts, two layers, 0.89 µm thick; missing micropyle, polar 
granule present (observed in all oocysts); sporulated oocysts measured 23 (18 - 27) by 14 (13 - 15) µm, with 
a shape index of 1.76. Oocysts containing four sporocysts, missing residuum; ovoid sporocysts, Stieda body 
visualized; 138 sporocysts measured 10 (9 - 12) by 8 (6 - 9) µm.

-	 Cystoisospora suis (Figure 2G). Spherical oocysts; smooth outer layer, 0.5 to 0.8 µm thick; missing micropyle, 
missing polar granules; sporulated oocysts measured 20 (17 - 22) by 13 (12 - 15) µm, with a shape index 
of 1.46. Oocysts with two sporocysts, missing residuum; ellipsoidal sporocysts with four sporozoites, Stieda 
body absent; sporocysts measured 13 (12 - 15) by 10 (9 - 12) µm; observable nucleus; sporozoites measured 
from 10.5 (9 - 12) by 3.9 (3.7 - 4.1) µm.

-	 Eimeria scabra (Figure 2H). Ovoid oocysts, rarely ellipsoidal; yellow to brown rough outer layer, thickness 
1.9 - 3.0 µm; present micropyle (observed in all sporulated oocysts),presence of polar granules (observed 
in all oocysts)sporulated oocysts measured from 30 (29 - 31) by 22 (21 - 23) µm, with a shape index of 1.34; 
oocysts with four sporocysts, missing residuum; elongated ovoid sporocysts with two sporozoites and Stieda 
body present; sporocysts measured from 15 (13 - 18) by 7 (7 - 10) µm.

-	 Eimeria cerdonis (Figure 2I). Ellipsoidal oocysts, rarely ovoid; rough outer layer, 1.4 µm thick; missing micropyle, 
polar granules present; sporulated oocysts measured from 23 (21 - 25) by 19 (18 - 20), with a shape index 
of 1.26. Oocysts with four sporocysts, missing residuum; elongated ovoid sporocysts with two sporozoites 
and Stieda body present; sporocysts measured from 14 (13 - 16) by 7 (6 - 8) µm.

The descriptive analyzes of the central tendency (mean), variability (standard deviation) and relative 
dispersion (CV) of the oocysts and sporocysts are described in the Table 2. The oocysts lenght CVs varied between 
2.9 to 17.6%, and the width between 35 to 15.1%, both for E. scabra and E. perminuta, respectively. The sporocysts 
length CVs ranged between 8.5% (E. cerdonis) to 26.9% (E. polita), and the width CVs ranged between 9.2% (E.suis) 
to 25.4% (E. neodebliecki).

Discussion
The high prevalence of pig coccidia observed in this study (56.6%; 106/187), corroborates the results found by 

Sevá et al. (2018), in subsistence breeding pigs in the Municipality of Teodoro Sampaio in the State of São Paulo, 
Brazil, which reported prevalence of coccidial oocysts in 60% of the studied pigs. Similar studies should be 
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included here (Santos & Lopes, 1994) On the other hand, lower prevalence was obtained by Kouam et al. (2018), in 
Bamboutos in the Republic of Cameroon, a region that has a typical climate similar to that in the Semiarid Region 
of Northeastern Brazil, with two main seasons, dry and rainy, in which 26.9% of pigs had coccidia infections. This 
lower prevalence was due to a prophylaxis program adopted in 49 of the 50 farms sampled in that study, which 
consisted of general hygiene, use of pharmaceuticals, and having a veterinarian as swine health officer on most 
farms; actions that significantly reduced the overall burden of oocysts.

In the morphological evaluation of the sporulated oocysts, the genera Eimeria and Cystoisospora were identified 
in 64.7% (33/51) of the visited family farming. This result was similar to that found in Bangladesh by Dey et al. 
(2014), who reported a prevalence of 65.5% of Eimeria spp. and C. suis. Ózsvári (2018), in a bibliographic study of 
research conducted mainly in Western Europe, revealed that coccidiosis was present in 76% of piggeries, stating 
that between 40 and 100% of piglets on a farm may be infected and only good hygienic practices will not serve to 
reduce the high loads of oocysts.

In our study, the majority of pigs positive for coccidia had mainly low oocyst shedding (85.8%; 91/106). Despite 
of the low excretion, adult pigs eliminated oocysts with an infectious capacity, functioning as important reservoirs 
and maintainers of coccidiosis in herds. Bangoura & Daugschies (2017) reported that clinical coccidiosis accounts 
for a relatively small proportion of economic losses and those subclinical infections are considered to cause the 
greatest economic damage. This author, further stated that due to the rapid spread of these pathogens in a herd 
and the high durability of oocysts, which leads to long-term survival of infectious oocysts in the environment, 
coccidiosis becomes a continuing threat to animal health and an economic burden on the farmer. However, he 
emphasized that it is possible to reduce this impact by performing tests to identify coccid species, using specific 
drugs for effective treatment, and adopting hygiene and management measures correctly.

The most prevalence species were E. suis and E. neodebliecki. Seven pigs had simultaneous infections by 
Eimeria  spp. and C. suis. According to Vetterling (1965), the most prevalent species in swine in the USA was 
E. neodebliecki. According to Das et al. (2019), variations in the percentage prevalence of different Eimeria spp. vary 
according to the age of the animals and the geographical location. The prevalence of C. suis found in our study 
was 3.7% (7/ 187). This result may be related to the practices adopted by the majority of the farm owners visited, 
where there was negligence in hygiene and disinfection of the facilities. Sartor et al. (2007) state that older pigs 
act as carriers and disseminators of oocysts in the environment, mainly contaminating the floor and walls of the 
facilities where oocysts remain viable due to a deficient cleaning and disinfection regimen. Langkjær & Roepstorff 

Table 2. Oocysts and sporocysts values in swine from the Paraiba Semiarid Region of Northeastern Brazil.

Coccidia
Oocysts Sporocysts

Length 
(µm) SD CV 

(%)
Width 
(µm) SD CV 

(%) SI N Length 
(µm) SD CV 

(%)
Width 
(µm) SD CV 

(%) N

Eimeria suis 15 (12-19) 2.35 15.6 13 (11-15) 1.36 10.4 1.25 428 10 (8-13) 1.76 17.6 5 (5-6) 0.46 9.2 350

Eimeria 
neodebliecki

22 (20-25) 1.61 7.3 16 (14-19) 1.86 11.6 1.22 279 12 (11-14) 1.05 8.7 5 (4-7) 1.27 25.4 260

Eimeria 
perminuta

13 (11-18) 2.30 17.6 12 (10-15) 1.82 15.1 1.22 222 7 (6-9) 1.03 14.7 5 (5-7) 0.76 15.2 220

Eimeria polita 24 (18-26) 2.54 10.5 17 (14-19) 1.66 9.7 1.39 177 13 (8-18) 3.50 26.9 6 (5-10) 1.38 23 210

Eimeria 
debliecki

25 (20-29) 2.92 11.6 13 (12-16) 1.54 11.8 1.57 168 17 (14-21) 2.94 17.2 4 (3-5) 0.81 20.2 208

Eimeria porci 23 (18-27) 3.88 16.8 14 (13-15) 0.93 6.6 1.76 149 10 (9-12) 1.15 11.5 8 (6-9) 1.29 16.1 198

Cystoisospora 
suis

20 (17-22) 1.81 9.0 13 (12-15) 1.37 10.5 1.46 93 13 (12-15) 1.26 9.6 10 (9-12) 1.37 13.7 175

Eimeria 
scabra

30 (29-31) 0.87 2.9 22 (21-23) 0.77 3.5 1.34 58 15 (13-18) 2.26 15 7 (7-10) 1.17 16.7 110

Eimeria 
cerdonis

23 (21-25) 1.94 8.4 19 (18-20) 0.99 5.2 1.26 16 14 (13-16) 1.20 8.5 7 (6-8) 0.85 12.1 39

SD: Standard deviation; CV: coefficient of variation; SI: shape index; N: number of oocysts or sporocysts measured.
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(2008) confirmed that it is possible to reduce the infection pressure of C. suis in modern breeding herds, by 
environmental changes and management within the maternity wards, thus increasing animal welfare without 
relying on routine medication use.

An important morphological characteristic in helping to differentiate Eimeria species is index shape (SI), which 
consists of dividing the length (L) by the width (W). The size of the oocyst may be variable, but its SI demonstrates a 
rectilinear tendency that reflects the volumetric shape of the sporulated oocysts in association with mean size, lower 
and upper limits, and morphological aspects of internal structures being more accurate for species comparison than 
the mean size, as well as for intraspecific variation (Long & Joyner, 1984; Berto et al., 2014; Flausino et al., 2014).

Studies using molecular tools are already available to identify coccidia oocysts in swine, but according to 
Ruttkowski et al. (2001) and Daugschies et al. (2004), oocyst morphology is still the most appropriate and reliable 
method for differentiation in epidemiological surveys. The morphometric data observed in the present study are 
generally consistent with previous reports (Vetterling, 1965; Daugschies et al., 1999, 2004). However, this study 
was able to combine for the first time not only morphometric but also epidemiological data about swine infection 
by eight species from the Eimeria genus and C. suis.

The measures realized for length and width of the oocysts and sporocysts showed CVs below 30%. According 
to Siqueira & Tibúrcio (2011), CVs below 10% are considered low, while above 30% are considered very high. 
In the present study, the CVs of the length and width of the oocysts are lower than the sporocysts, therefore more 
homogeneous, revealing low and medium dispersion.

Conclusion
Pigs from the semiarid region of Northeastern Brazil were highly infected with enteric coccidia, exhibiting high 

parasitic diversity, including eight species of the genus Eimeria and one of Cystoisospora. Low oocyst shedding 
occurs in most animals, favoring the maintenance and spread of infections.
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