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Abstract: In this study, prevalence of coccidiosis in domestic rabbits in Northwest China was investigated. A
total of 1,622 fecal specimens of rabbits were collected between March 2008 and June 2011 from 69 different
areas in 5 provinces, Northwestern China. About 14 species of Fimeria were examined, namely, E. stiedai,
E. media, F. magna, E. irrestidua, E. piriformis, E. exigua, E. intestinalis, E. coecicola, E. neoleporis,
E. nagpurensis, E. leporis, E. flsvescens, E. matsubayashii and E. perforans. The overall prevalence of these
coceidial infections in rabbits was 78.11% (1627/1622). Concwrrent infections involving two species were
common. Significant differences in prevalence were not observed among five provinces but there exist
differences in the dominant species of coceidia. There exists sigmificant difference mn prevalence between the
adult rabbits (>6 months old) and juvenile rabbits (<23 months old). This is the first extensive survey of the
prevalence of Eimeria sp. infection in domestic rabbits in Northwest China which provides useful
epidemiological information for the prevention and control of coceidiosis.
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INTRODUCTION

Coceidiosis 13 one of common diseases in rabbits
which is cause by protozoan parasites (Levine, 1983). So
far at least 15 species of Eimeria in rabbit have been
identified. Of these species of coccidiosis affecting
rabbits, E. stiedai is the only one that invades the liver
(Taylor et al, 2007, Al-Mathal, 2008). The other
species, namely, E. stiedai, E. media, E. magna, E.
irvestidua, E. piriformis, E. exigua, E. intestinalis, E.
coecicola, E. neoleporis, E. nagpurensis, E. leporis, E.
flavescens, E. matsubayashii end E. perforans parasitize
the small intestine (Catchpole and Neorton, 1979,
Levine, 1985; Liand Qoi1, 2009). These coccidians can lead
to retarded growth, diarthoea and even mortality thus
causing considerable economic losses (Peeters et al.,
1981, Bhat et al., 1996; Taylor et al., 2007; Yakhchali and
Tehrar, 2007).

In recent vears with the rapid development of rabbit
mndustry in Northwest China, coccidiosis in rabbits 1s
mcreasing than ever before which has posed a serious
threat to rabbit breeding industry. Although, some
studies on coccidiosis had been carried cut in domestic,
most of these studies were restricted only to treatment of
the coccidiosis (Al et al., 2011; Wang et al., 2010). The

epidemiological date about coccidiosis in rabbits was
very limited in Northwestern China (Meng et al., 2007,
Qiao et al, 2008). Up to now, there has not a general
understanding of coccidial infection in domestic rabbit in
5 provinces, Northwestern China. In order to develop an
effective prevention and control program to fight agamst
rabbit coccidiosis, it is important to gain comprehensive
epidemiological mformation on the prevalence of
coccidiosis in rabbits. The aim of this study was to
determine the prevalence of coccidiosis and some aspects
of 1its character in domestic rabbits (Oryctolagus
cuniculus) in Northwest China.

MATERIALS AND METHODS

Collection of fecal samples: A total of 1,622 fecal samples
of domestic rabbits (Orvetolagus cuniculus) were
collected from 5 provinces (Ximiang, Gansu, Shanxi,
Ningxia, Qinghai), Northwest China between March 2008
and June 2011. The 69 sampling sites including large-scale
rabbit farms or backyard farms are located m different
regions of 5 provinces. Most regions in Northwest China
were dry, arid and semi-arid land. The average annual
precipitation ranges from 50-800 mm. The average annual
relative temperature of five provinces ranges from 0-16°C.

Corresponding Author: Q.L. Meng, College of Anmimal Science and Technology, Shihezi University, North Street No. 4,
832003 Shihezi City, Xinjiang Province, The People’s Republic of China



J. Anim. Vet. Adv., 11 (4): 517-520, 2012

Fecal samples were from the rabbits that had not been
treated by any anti-coccidia drugs. Fecal samples were
collected directly from farms and transferred into
parasitological laboratory. The sampling date and sites of
the rabbits were recorded for each sample.

Isolation of oocysts and sporulation: A suspension of
each fecal sample (3 g/30 mL water) was strained through
a sieve and resulted filtrate subjected to the centrifugal
sedimentation (Long et al., 1976, Bhat and Jithendran,
1993). To isolate the oocysts of Eimeria, the sediments
were examined by centrifugal flotation with saturated
sugar solution. The collected oocysts were transferred
into 2.3% aqueous potassium dichromate (K,Cr;0)
solution (w/v) and meubated at 25°C for 168 h with gentle
shaking on a horizontal shaker at 200 rpm for sporulation
by assessing under a light microscope at a magnification
of 600x.

Morphological identification: The features of sporulated
oocysts ncluding shape, shape ndex, size mner and outer
wall, cap and time of sporulation, micropyle and residium
were measured and the identity of species of coccidia was
determined by the keys previously described by
researchers (Francalancia and Manfredini, 1967; Pellerdy,
1974, Catchpole and Norton, 1979; Levine, 1985).

Statistical analysis: The statistical analyses of
prevalence of coccidiosis in domestic rabbits in
northwestern China were performed by using the i -test
with Excel (Microsoft® Excel 2003). Differences with a
p=<0.05 were considered significant.

RESULTS AND DISCUSSION

The prevalence in five provinces mn domestic
rabbits ranged from 73.36-87.54%. Gansu province
had the highest prevalence of 87.54% which was followed
by Shanxi, Ningxia, Xinjiang and Qinghai with
prevalence of 78.09, 77.04, 74.99 and 73.36%, respectively.
The overall prevalence of coceidial infections in
Northwest China was 78.11% (1627/1622) (Table 1). No
significant differences in prevalence were seen among five
provinces (p=>0.05) but there exist differences in dominant
species of coccidia.

About 14 species of Fimeria were examined
namely, E. stiedai (17.81%; 289/1622), E. media (16.58%,
269/1622), E. magna (13.75%; 223/1622), E. irrestidua
(23.98%; 389/1622), E. piriformis (8.69%; 141/1622), E.
exigua (7.77%; 126/1622), E. intestinalis (9.31%;
151/1622), E. coecicola (10.05%; 163/1622), E. neoleporis
(9.00%; 146/1622), F. nagpurensis (10.30%; 167/1622), E.
leporis (6.04%; 98/1622), E. flavescens (8.75%; 142/1622),
E. matsubayashii (6.98%; 113/1622) and E. perforans
(19.61%; 318/1622) (Fig. 1 and Table 2). Concurrent

Fig. 1. About 14 species of rabbit coccidia in northwest China (Sporulated oocysts of Eimeria sp.) 1. E. media;, 2. E.
leporis, 3. E. perforans, 4. E. exigua, 5. E. neoleporis, 6. E. irrestidua, 7. E. matsubayashii, 8. E. piriformis;, 9.
E. coecicola, 10 (width of No. @ and 10 is 20 um). E. magna;, 11. E .intestinalis, 12. E. nagpurensis; 13. E.

favescens, 14. E. stiedai. Bar = 20 um

Table 1: Prevalence of coccidia in domestic rabbits in five province, Northwest China

No. of No. of No. of positive
Provinces sampling sites fecal samples fecal samples Prevalence (%6) Eimeriasp. Dominant species of coccidia
Xinjiang 17 426 319 74.88* (319/426) 10 E. perforans, E. exigua
Gansu 12 305 267 87.54* (267/305) 14 E. perforans, E. irvestidua
Shanxi 13 379 292 T7.04°* (292/37%) 14 E. perforans, E. irvestidua
Ningxia 15 283 221 T8.0% (221/283) 1 E. perforans, E. stied
Qinghai 12 229 168 T3.36¢ (168/229) 12 E. perforans, E. irvestidua
Total 69 1622 1267 78.11 (1267/1622) 14 -

No significant differences in prevalence were seen ammong five provinces (p=0.05)
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Table 2: Prevalence of 14 Eimeria sp. among 1,622 fecal samples in

Table 4: Prevalence of coccidiosis in domestic rabbits with different feeding

Northwest China equiprments
Eimeria sp. No. of positive Percentage of positive Feeding No. of fecal
E stiedda 280 17.81 (289/1622) equipiments samples  No. of positive Percentage of positive
E. media 260 16.58 (269/1622) Cages with defecation 544 265 A8.71 (265/544)
E. magna 223 13.75 (223/1622) device (self-cleaning)
E. irrestidua 389 23.98 (389/1622) Cages without 1078 1002 92.95 (1002/1078)°
E. piriformis 141 8.69 (141/1622) defecating device
E ex.igua 126 7.77 (1 26/1 622) Total 1622 1267 78.11 (1267/1622)
E. intestinglis 151 9.31 (151/1622) Difterent lowercase letters in the sarme column indicate significant differences
E. coecicola 163 10.05 (163/1622) at p<0.03
E. meoleporis 146 9.00 (146/1622)
E. nagpurensis 167 10.30 (167/1622) Table S: Prevalence of coccidiosis in domestic rabbits at different ages
E. leporis 98 6.04 (98/1622) No. of fecal No. of
E. flavescens 142 8.75 (142/1622) Rabbit age samples positive Percentage of positive
E. matsubayashii 113 6.98 (113/1622) >& months old 431 209 48.49 (200431
E. perforans 318 19.61 (318/1622) 3-6 months old 565 447 7911 (447/565)

<3 months old 626 611 97.60 (611/626)°

Table 3: Concurrent infections of Eimeria sp. in 1,622 samples in Total 1622 1267 78.11 (1267/1622)

Northwest China
Species of Eimeria

No. of positive Percentage of positive

2 665 52.49 (665/1622)
3 206 16.26 (206/1622)
4 81 6.30 (81/1622)
5 52 4.10 (52/1622)
>6 9 0.55 (9/1622)

infections involving two species of Eimeria in 1,622 fecal
samples from Northwest China were common (Table 3).
There exists significant difference (p<0.05) in prevalence
between different feeding equipments (with or without
defecation device) (Table 4). Significant difference
(p<0.05) in prevalence was observed between the adult
(»6 months old) and juvemle rabbits (<3 moenths old)
(Table 5).

Although, many studies on swvey of FEimeria
species infections in rabbit have been reported all over
the world (Catchpole and Norton, 1979, Peeters ef al.,
1981; Kasim and Al-Shawa, 1987, Hobss and Twigg,
1998; Gres et al., 2003, Yakhchalh and Tehrani 2007,
El-Shahawi et al., 2011), the prevalence and dominant
species of coccidia vary from different geographical areas
(Levine, 1985, Meng ef al, 2007, Qiao et al, 2008,
Taylor et al., 2007, Razavi et al., 2010). In this study, the
comprehensive survey of coccidiosis in domestic rabbits
in Northwestern China was carried out. The overall
prevalence of these coccidial infections in rabbits was
78.11% (1267/1622) (Table 1). About 14 Eimeria sp. of
coccidia were found in five provinces, northwest China
(Fig. 1) which account for different percents of all
samples (Table 2). Of the species observed of Edimeria sp.
affecting the rabbit’s intestines, F. perforans, E. coeciola,
E. exigua and E. perforans did not show clinical
symptoms;, E. irresidua, E. piriformis, E. irresidua,
E. media and E. magna cause slight growth retardation
and diarthoea while E. flavescens and E. intestinalis
caused weight loss and severe diarrhoea showing high
pathogenicity i young rabbits.
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Different lowercase letters in the same column indicate significant differences
at p<0.05

Coccidiosis usually spread from one rabbit to
another through a rabbit’s excrement or through soiled
food or bedding. The Northwest region is one of the
poorest and most underdeveloped areas in China, rabbit
industry has become one of important ways of mncreasing
farmers’ income in recent vears. Due to the primitive
feeding equipment and hygiene status, coccidiosis in
rabbits 1s widespread in rural areas m Chma. In the
survey, the results showed that the coccidial infection is
closely associated with different feeding equipments
(Table 4). The prevalence 1s obviously low in rabbits
whose cages have defecation device (self-cleaning) while
the prevalence is high when rabbits were fed under
crowded or poor samtary conditions. Moreover,
concurrent infections involving two species among 1,622
fecal samples were common which account for 52.49%
(665/1622) (Table 3). Therefore, it is important to carry out
the routine disinfection for keeping the cages and
environment clean which can effectively reduce the risk of
the rabbit ingesting mfected cocysts.

It was also found that there exist significant
differences in prevalence between the adult and juvenile
rabbits. The prevalence in adult rabbits (>6 months old)
was lower than that of juvenile rabbits (<3 months old)
(Table 5). Moreover infected adult rabbits usually do not
show the clinical symptoms. From an immunological point
of view, adult rabbits may be asymptomatic because
repeated infections may elicit the acquired immunity
through their developed immune systems. However,
undeveloped immune systems make juvenile rabbits more
susceptible in clinical cases.

CONCLUSION

The present study mdicated that coccidial infection
in rabbits is serious and widespread in 5 provinces,
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Northwest China. Comprehensive strategies and measures
should be taken to prevent and control coccidiosis in
domestic rabbits under the present production conditions
in China.
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