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ABSTRACT

The present study is the first extensive epidergiokd investigation of coccidial infection in donties
rabbits in the Three Gorges Reservoir Area (TGRACbina. The study was conducted to investigate the
prevalence of coccidiosis and most prevalent spatfi&imeriain domestic rabbits. A total of 3,169 faecal
samples of domestic rabbits were randomly colleftech 213 rabbit farms in 19 riparian counties e t
TGRA from September 2012 to June 2014. Oocyst pamgof faeces (OPG) were counted using the
McMaster method. The prevalent specieEoheria were morphologically identified by microscope. The
overall prevalence of coccidiosis in the TGRA was06% which ranged from 66.91%-86.84%. Mixed
infections with two or mord&imeria spp. were found in all positive fecal samplestdtal, nine different
Eimeria species were identified from positive sampleshwat irrestidua (43.22%, 1370/3169) being the
most prevalent specie in the TGRA. Coccidia infattivere found in weanling rabbits (1~3 months old)
more frequently than in young rabbits (3~6 montly and adult rabbits (>6 months old}<0.01). The
results indicate the prevalence rate of coccididation is appeared to be higher than previousrtepn
other areas of China. This needs effective preventieasures in time to control any major outbreak o
rabbit farms.

Key words: Coccidiosis, three Gorges Reservoir Area (TGRA)XYBbper gram faeces (OPG)

INTRODUCTION

The Three Gorges Dam (TGD) is one of the largestrdylic power complex in the world. This has also
created the Three Gorges Reservoir Area (TGRA) w000 square kilometers stretching from Yichang
City to Chongging between 106°8010°50 E and 29°1631°25 N, and including 19 riparian counties
(Yichang, Zigui, Xingshan, Badong, Wushang, Wuxén§jie, Yunyang, Kaixian, Wanzhou, Zhongxian,
Shizhu, Fengdu, Wulong, Fuling, Changshou, Yubahd, and Jiangjing) in the Yangtze valley (Cha@619
Gao Qun and Mao Hanying 2007; Jackson and Sleig@R)20Vithin the TGRA, 95% of the area consists of
hills and mountains and only 4.3% is flatland. 8irt993, the rabbitry is one of the most important
industries in Agricultural economy in the reservarea. According to the latest statistics, a tofa#4.8
million rabbits are feed in the TGRA in 2012.

Coccidiosis caused by protozoansEdmeria genus (Apicomplexa: Eimeriidae) is one the mostvalent
condition on the rabbit farms around the world (Bétzal., 1996). This disease can not only leagtarded
growth, diarrhea and mortality but also facilitateser enteric diseases such as colibacillosiich causes
serious economic losses in the TGRA since 201D1a@l 2Recent reports have shown that the prevalence
coccidial infection is 41.9% in domestic rabbitgdhina (Fa Jing et al., 2011). However, the epidégical
date about coccidial infection in domestic rabistsery limited in this region. Therefore, we intigated
the prevalence of coccidial infection in the TGRWlhe past three years. This is the first extensivgey of
the prevalence of coccidiosis in domestic rablpitthhe TGRA. The goal of this survey was to deteattie
most prevalent species and prevalence of cocditfiettion in domestic rabbits. The data from thisvey
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will assist in the development of effective prewventand control program against coccidiosis of rabb
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Fig.1. A map of the TGRA with evidence of surveyed regidkl counties involved are marked with a rountl do

MATERIALSAND METHODS

Faecal samples collection

A total of 3,169 faecal samples of domestic rabbitse collected from 213 rural rabbit farms in Igarian
counties in the TGRA between September 2012 to 20d4d (Fig 1). Of the 213 rabbit farms, 143 farms
used robenidine in rabbit feed as a prophylactiaeiresy coccidiosis; 48 used diaveridine; 12 used
sulfachloropyrazine sodium; and 10 farms did noe umy coccidiostats. rabbit population was
approximately 3,000,000 in these rabbit farms. €hesbbits belonged to different age groups inclgdin
weanling (1~3 months old), young (3 ~ 6 month @dyl adult rabbits (>6 months old). For samplind)dLO
of fresh faeces were collected and stored in destesmogeneous bag. All the samples were markéutive
sampling sites, date, and then transferred to peal@gical laboratory.

Oocyst per gram of faeces (OPG) measurement

The accurate weight of each fecal sample was datechin a 1,000 ml clean beaker. Then, 100 g ddilfec
sample was mixed into 200 ml tap water, homogeniigedgorous stirring at room temperature, andrlate
ml of NaCl solution was added in 1g of the mixturee number of oocysts in the fecal sample wasteoun
by the McMaster method (Gerhold et al., 2011b). Timiation of detection was 200 oocysts per grdm o
fecal sample.

Oocyst per gram faeces (OPG) was classified tethneels according to the diagnostic manual fomauhi
coccidiosis of National Standards of the PeopleepuRlic of China: Level 1: severe infections
(%PG>10><1®; Level 2: moderate infections (1X%00PG<10x 1d); Level 3: mild infections (OP&lx
10°).

Prevalent species of Eimeria identification

Oocysts ofEimeria spp were purified by the flotation method usingussted NaCl solution. The oocysts
were sporulated by shaking in a 2.5% potassiunrdiohte solution at room temperature (28°C) for &kve
Later these oocysts were identified based on mdoghaal characteristics of oocysts (shape, sizégrco
presence or absence of micropyle and its cap).

Date analysis

The y2-test was used for statistical association by uSIPSS statistical software version 14. A value of
p<0.05 was considered as significant.
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RESULTS

The prevalence of coccidian infection in domestic rabbits

Among all faecal sampleszimeria oocysts were found in 2442 (77.06%, 2442/3169) ptesn and
prevalence rate of coccidiosis was ranged from186:86.84% in all counties. The highest prevalenas w
recorded in Fengjie country (86.84%) while Wanzhountry had lowest prevalence of coccidiosis (6891
Table 1).

Table1l Positive rate of coccidia infection in domestiblvds in TGRA

counties No. farms No. samples No. positive samples Prevalence (%)
Yichang 10 156 118 75.64 (118/156)
Zigui 9 137 105 76.64 (105/137)
Xingshan 9 133 96 72.18 (96/133)
Badong 9 142 105 73.94 (105/142)
Wushan 10 150 118 78.67 (118/150)
Wuxi 12 161 120 74.53 (120/161)
Fengjie 12 152 132 86.84 (132/152)
Yunyang 11 163 117 71.77 (117/163)
Wanzhou 8 139 93 66.91 (93/139)
Kaixian 14 236 198 86.84 (198/228)
Zhongxian 12 175 138 78.86 (138/175)
Shizhu 16 289 241 83.39 (241/289)
Fengdu 12 145 109 75.17 (109/145)
Wulong 10 142 102 71.83 (102/142)
Fuling 12 150 115 76.67 (115/150)
Changshou 13 202 166 82.18 (166/202)
Yubei 11 158 116 73.42 (116/158)
Banan 11 166 120 72.29 (120/166)
Jiangjing 12 173 133 76.88 (133/173)
Total 213 3169 2442 77.06 (2442/3169)

Speciesidentification and mixed infections of Eimeriain domestic rabbits

Mixed infection with two or mor&imeria spp. was found in all positive fecal samples (10Q%14/2444).
Nine differentEimeria species were identified and their prevalence isages follow:E. irrestidua(43.22%,
1370/3169),E. perforans(21.14%; 670/3169)E. intestinalis (18.37%; 582/3169)E. magna(15.37%;
487/3169),E. stiedai (13.83%; 438/3169)E. flavescens(13.00%; 412/3169)E. coecicola(11.83%;
375/3169),E. neleporis(9.69%; 307/3169) and. exigua(9.15% ; 290/3169)E. irrestidua(43.22%) was
the dominant species Bimeriain the TGRA (Table 2).

Table2: Positive rate of E€Eimeriaspp.in domestic rabbits in TGRA

Eimeria sp. No. of positive Prevalence (%)
E.irrestidua 1370 43.22 (1370/3169)
E.perforans 670 21.14 (670/3169)
E.intestinalis 582 18.37 (582/3169)
E.magna 487 15.37 (487/3169)
E.stiedae 438 13.83 (438/3169)
E.flavescens 412 13.00 (412/3169)
E.coecicola 375 11.83 (375/3169)
E.neleporis 307 9.69 (307/3169)
E.exigua 290 9.15 (290/3169)

Influence of age on the prevalence of Eimeria infection in domestic rabbits

Age is one of the most principal factors in cocasi (Pakandl et al., 2008). In our study, the plence rate

of coccidiosis was higher (85.6%; P<0.05) in waamliabbits than young (76.27%) or adult rabbits46%)
(Table 3). A significantly higher number of OPG (¢10%) was recovered (P<0.01) in weanling rabbits than
adult rabbits, whereas, lower OPG (<10%) was found in adult rabbits (59.03%) than from rygu
(72.84% )or weanling rabbits (78.14%). (Table 3).

Table 3: OPG in domestic rabbits at different ages

counties Ages No. samples A a(%) B b(%) C %)c( Prevalence (%)
1 ~3 months 1464 1144 78.14 78 5.33 32 2.19 85.66(1254/1464)

Total 3 ~6 months 902 657 72.84 24 2.66 7 0.78 76.27 (688/902)

>6 months 803 474  59.03 5 0.62 2 0.25 59.90 (481/803)

a: OPGS1X 10"  b: IX10°<OPG<10X10* c: OPG >16x10*
a(%):Prevalence of A b(%):Prevalence of B C(¥&vRlence of C
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DISCUSSION AND CONCLUSION

Coccidiosis, caused bi¢imeria species is one of the major disease problemsdiobitr producers. This
economic importance of this disease has been wpbrted in livestock species (Rehman et al., 2011).
Similarly, its prevalence rate and dominant co@tigpecies were reported in different geographaceas
(Jithendran et al.,1996; Meng et al., 2007; Qiaal.eR008 and 2012; Razavi er al., 2010; Fa Jirad.£2011;
P.O.Okumu et al., 2014). In this study, a compreivensurvey of coccidial infection in domestic rablof

19 different riparian counties was carried out. Dherall prevelance rate was 77.06% in our studichvis
higher than earlier reported by Qiao et al. (204r&) Fa et al. (2011) in China. The most probatdsae of
this increase is that a large number of small-scalbbit farms exist in these counties. Furthermpomr
hygienic conditions, suboptimal temperatures anohitiity were also observed in small-scale rabbitir
which favor the occurrence &imeriaspp. infection. In additiorgimeriaspecies in most small-scale farms
of the TGRA have developed drug resistance duertg-term used of a single anticoccidial drug.

A previous study by Fa et al. (2011) reportecEl@deriaspp. with higher incidence &. perforang35.2%),

E. Magna(28.8%) andcE. Media(31.3%), while another study by Qiao et al. (20détected 14 Eimeria
spp. in domestic rabbits with higher incidence &. irrestidua(23.98%),E. perforans(19.61%) ancE.
stiedae (17.81%). In contrast, our study reported highesidence ofE. irrestidug E. perforans E.
intestinalisandE. magnawere the dominant species separated in the TGRAsd results indicated that the
dominant species dimeriawere different in different geographic areas ofn@h Our results showed that
maximum prevalence of coccidiosis was found in Wiagrrabbits (1~3 months old) which is consisteifithw
the findings of Qiao et al. (2012), Fa et al. (2041i4d Pakand| et al.(2008).

In conclusion, this present report revealed thevalemce of coccidial infection in domestic rabbitsthe
TGRA and provided a large number of epidemiologtaia for development of effective prevention and
control strategies against rabbit coccidiosis iin@h
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