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Molecular Identification of Eimeria species Infection on Chickens in surrounding areas of the Red River Delta in Vietnam 
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Abstract   

The prevalence of avian coccidiosis in Vietnam have been negligible so far, especially the identification of Eimeria spp. at species level. Therefore, the molecular prevalence of coccidiosis and identification of Eimeria spp. infected in chickens (households and farm chickens) in surrounding areas of the Red River Delta of Vietnam were conducted. A total of 72 fecal samples were collected from households and commercial poultry farms, each 36. Oocysts were collected from the microscopically positive samples and DNA was isolated for the PCR (Polymerase Chain Reaction) amplification. The results showed that 32 (88.89%) and 29 (80.56%) samples were positive in household chickens and commercial farm chickens respectively. The infection rate of E. tenella, E. acervulina, E. brunetti, E. maxima, E. mitis and E. necatrix were 93.75, 90.63, 84.38, 78.13, 59.38 and 37.50%, respectively in the household chickens. In the case of the commercial farm chickens, the infection rate of E. tenella, E. acervulina, E. maxima, E. brunetti, E. mitis and E. necatrix were 96.55, 89.66, 86.21, 75.86, 48.28 and 31.03%, respectively. Eimeria praecox was not found in both households and commercial poultry farms.
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Introduction  The Red River Delta is the cradle of the Vietnamese nation. Water Puppetry originated in the rice paddies here. The Delta is the flat plain formed by the Red River and its distributaries joining in the Thai Binh River in northern Vietnam. The delta measuring some 15,000 km2 is well protected by a network of dikes. It is characterized by a strong monsoon influence, a considerable amount of sunny days, and with a high rate of rainfall and humidity. Average temperatures for the year range from 22(C to 27(C (Fig. 1).

Coccidiosis is one of the most commonly prevalent and economically important parasitic diseases in poultry industry all over the world Donal and Elizabeth, 2007()
. Nine different species of Eimeria have been identified, out of them E. acervulina, E. necatrix, E. tenella, E.maxima and E. brunetti are the major species infected in chickens Permin and Jørgen, 2005(; Donal and Elizabeth, 2007)
. These infections lead to disorders digestion resulting from damage to the intestinal epithelium, mal-absorption of nutrients, changes in protein metabolism after absorption, reduced efficiency of feed conversion, and reduction in weight gain Shirley et al., 2005()
. Mortality and economic losses, especially in cases of outbreaks, are frequent Morris and Gasser, 2006()
.
Poultry farming is quite common in Vietnam, contributing the majority of income for the rural population at large scale. In the previous investigations of the infection of Eimeria species in chicken in Vietnam, 5 species (Eimeria tenella, Eimeria necatrix, Eimeria maxima, Eimeria acervulina and Eimeria mitis) were found in the northern provinces of Vietnam by morphological methods Luc et al., 2003()
 and 2 species (Eimeria tenella and Eimeria necatrix) were most pathogenic Luc et al., 2011()
. However, there were no any reports about the epidemiology of Eimeria in chickens in Red River Delta of Vietnam.
In this study, we reported the investigation results on the infection of Eimeria spp in chickens conducted by specific PCR in this area of Vietnam.
Materials and methods
Sample collection A total of 72 fecal samples (36 each from house hold chicken and commercial poultry farms) of chickens were collected randomly from different floors of poultry farms at surrounding areas of the Red River Delta of Vietnam. 
The sampling was done between the period months of March, April, July and August 2013. Fresh fecal droppings were collected in sterile universal bottles and carcasses were collected in polyethylene leather bags and transported to the laboratory immediately for processing.

Laboratory examination  Laboratory examination was done by wet mount smears of the fecal droppings as described by Fleck and Moody, 1993()
. Concentration technique was also used for counting of oocyst and examined under the microscope using ( 10 objective. Oocysts were collected from microscopically positive samples Daugschies et al., 2002()
 and sporulation was performed at 24-26(C in a 2.5% aqueous solution of potassium dichromate (K2Cr2O7). The sporulated oocyst were concentrated by centrifugation and stored in potassium dichromate at 4(C.
PCR detection  DNA was extracted from sporulated oocysts 
 ADDIN EN.CITE 
(Zhao et al., 2001)
. The present Eimeria species in each mixture of oocyst was tested by PCR using published species primer sequences (Table 1).

The extracted DNA was submitted to PCR and the volume of 25 µl was used for PCR amplification. Thermocycling condition reaction were as follows: 1 cycle at 95(C, for 7 min; 35 cycles at 95(C for 20 sec, 44 to 60(C for 30 sec, 72(C for  1 min; 1 cycle  at 72(C for 5 min. 200 nM dNTP (Amersham, Piscataway, NJ), 20 mM Tris pH 8.4, 50 mM KCl, 3.0 mM MgCl2, 1 U rTaq polymerase (New England Bio-labs, Ipswich, MA) in a PTC200 Mini-cyclerTM  (MJ Research, Watertown, VA).
PCR products were separated by 1.0% agarose gel electrophoresis (Bio-metra, Göttingen, Germany) The gels were stained in an aqueous ethidium bromide solution (0.5 µg/ml) and DNA bands were visualized under UV light (transillumi-nator; UV wavelength, 254 nm; TFX-20 M, Vilber Lourmat, France) and photographed by a digital camera (CSE-0028, Cybertech, Berlin, Germany).

Results  In the tested 36 samples of households, 4 fecal samples did not yield positive PCR amplification and 32 were positive for Eimeria spp. (Fig. 2).
Out of 36 commercial farms fecal samples, 29 were positive and 7 did not yield positive amplification.  
The results of the PCR in case of household chicken revealed that E. tenella was identified with high infection as 93.75% followed by E. acervulina, E. brunetti, E. maxima, E. mitis and E. necatrix (Table 2). The same trend was also found in case of commercial poultry farm E. tenella was most prevalent as 96.55% followed by E. acervulina, E. brunetti, E. maxima, E. mitis and E. necatrix (Table 3) and E. praecox was not found in both households and commercial poultry farms.
In household chickens, the infection rate of E. tenella (100%) was recorded as highest in colour broiler. E. tenella and E. acervulina (91.67%) were more prevalent in broiler. In the case of layer chickens, E. acervulina was found with the highest infection rate (100%).
In commercial poultry farm chickens, the high infection rate of E. tenella, E. acervulina and E. maxima (90%) were found in colour broiler. E. tenella (100%) was preponderant species in broiler of commercial farms.  In case of layer chickens E. brunetti and E. tenella were detected more prevalent (100%).
All positive samples had multiple infections with 2-6 species of Eimeria. None of them had infections with single species of Eimeria, or all seven species.
Discussion  In this study, six Eimeria spp. were identified in chickens. The overall prevalence of Eimeria spp. was 88.89% (32 of 36 birds) in the households and 80.56% (29 of 36 birds) in the farms. This showed that the infection of Eimeria species in the Red River Delta of Vietnam was prevalent. The infection rate of scavenging native chickens in households and commercial farms in surrounding areas of the Red River Delta of Vietnam was not different visibly (Fig. 3). This indicated that different breeding conditions did not influence on the infection of Eimeria spp. in chickens. On the other hand, infection rate of chicken with the same Eimeria species was not different. However, the infection rate among Eimeria species in both households and commercial farms were different significantly.
In current work, six species of Eimeria (E. tenella, E. acervulina, E. maxima, E. brunetti, E. mitis and E. necatrix) were identified and Eimeria tenella was the most prevalent species in households (93.75%) and commercial farms (96.55%) in surrounding areas of the Red River Delta of Vietnam. These results were different with previous reports relying only on prevalence estimates or individual species identification about the preponderance of Eimeria spp. (E. tenella, E. necatrix, E. acervulina, E. maxima and E. mitis) in chickens in general in Vietnam Luc et al., 200(3)
. In another report, five species of oocysts in Eimeria were found in broiler chicken and the highest infection rate appeared in E. acervulina (44.66%) followed by E. necatrix (31.62%), E. tenella (21.76%), E. maxima (10,67%) and E. brunetti (7.82%) Nguyen, 2010()
. These reports were different with our report in both species and infection rate.
Some reports of authors about prevalence of coccidian parasite such as the Eimeria species infecting chickens mostly in Ethiopia showed E. tenella, E. acervulina, E. maxima, E.brunetti, E. mitis and E. necatrix Gari et al., 2008()
. In another study on the prevalence of  Eimeria spp. in China, the infection rate of identified Eimeria spp. in the farms was 90, 88, 72, 68, 60, 26, and 8% for E. tenella, E. praecox, E. acervulina, E. maxima, E. mitis, E. necatrix, and E. brunetti, respectively Sun et al., 2009()
. On the other hand, the nearest report in Nigeria showed that the prevalence of mixed infection was 71 and 57.7% and for the single infection was 29 and 42.3% in layer and broiler respectively Jatau et al., 2012()
. These reports are also similar to our report mentioned in the prevalence of Eimeria species in chicken.
The present study also showed that there was poor agreement between PCR and traditional identification for diagnosis of Eimeria species. Traditional methods are not sufficiently reliable for specific diagnosis of Eimeria species in chickens. Alternatively, occurrence of multiple infections in a single bird and the fact that Eimeria species with low oocyst frequency in the mixture may be missed indicates that PCR based amplification of DNA sequence of parasite, could resolve this problem and overcame the limitation in analysis of small amounts of oocyst in mixed infections. Hence, in the future, the sufficiently reliable method for specific diagnosis of Eimeria species in chickens and PCR based amplification of DNA sequence of parasite would have been on behalf of traditional methods.

In conclusion, the molecular identification of Eimeria species infection in the Red River Delta of Vietnam was conducted using PCR assay and it is necessary to be instead of conventional methods in molecular diagnosis the diseases of animals in Vietnam.
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