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∗ 
Abstract 

Avian intestinal spirochaetosis (AIS) is an intestinal infection caused by anaerobic 
spirochaetes of the genus Brachyspira, including B. pilosocoli. The purpose of this study was 
isolation and identification of B. pilosocoli from laying hen flocks, located in Mashhad 
suburb, Khorasan Razavi province, Iran, and investigating the frequency of the infection. One 
hundred and eighty cloacal swab samples from 18 randomly selected flocks (10 samples 
/flock) were cultured anaerobically on selective agar and confirmed as intestinal spirochaete 
by its spirichaetal form using phase contrast microscopy. Then, the samples were subjected to 
PCR amplification followed by DNA sequencing. A total of 24 samples from 8 flocks were 
selected as suspected cases by culture and phase contrast microscopy. Upon PCR 
amplification by specific primers, only 9 cultures belonged to 3 flocks appeared to be B. 
pilosicoli. Sequence analysis of the amplicons confirmed the identity of all isolated ones. 
Based on the results obtained, it was concluded that B. pilosicoli might be strongly involved 
in AIS among laying hen flocks of this geographical region. The results could also be 
considered as an indicator for large scale investigation into the true prevalence of the 
infection. This study is the first report of infection in laying hens flocks of Iran.  
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Introduction 
The intestinal spirochaetes are all categorized 

in the genus Brachyspira (Mikosza and 
Hampson, 2001). To date, fifteen species of 
Brachyspira spp. have been described, including 
B. hyodysenteriae, B. intermedia, B. murdochii, 
B. innocens, B. pilosicoli, B. alvinipulli, B. 
aalborgi, B. canis, B. corvi, B. ibaraki, B. rattus, 
B. muridarum, B. muris, B. pulli and B. 
suanatina (The NCBI taxonomy databse: 
http://www.ncbi.nlm.nih.gov/taxonomy). The 
significance and consequences of Brachyspira 
infections in pigs (Hopwood et al., 2002) have 
extensively been described worldwide for 
decades, Brachyspira spp. have been isolated 
from pigs, birds, dogs, humans, non-human 
primates, guinea pigs, opossums and wild 
rodents (Hampson and Duhamel, 2006).  

Avian intestinal spirochaetosis (AIS) is a 
condition arising from colonization of the caeca 
and colons of birds with anaerobic intestinal 
spirochaetes of the genus Brachyspira 
(formerly Serpulina) (Swayne, 1997; Stephens 
and Hampson, 2001). The condition occurs in 
commercial layers, layer and broiler breeders. 
The infection has been associated with a variety 
of production problems, including diarrhea, wet 
litter, faecal staining of eggshells, pasty vents, 
increased faecal fat content, delayed onset of 
egg laying, reduced egg weights, reduced 
growth rates, increased food consumption, poor 
digestion of food and increased number of 
weak chicks, with slower growth and poor food 
digestion (Davelaar et al., 1986; Griffiths et al., 
1987; Dwars et al., 1990, 1992a, 1993; Swayne 
et al., 1992; Trampel et al., 1994; Smit et al., 
1998).  

Diagnosis of AIS is complicated by the fact 
that Brachyspira spp. are difficult to isolate, 
requiring at least 3 to 5 days of incubation 
using specialized selective media and 
anaerobic growth conditions.To date, three 
species of the genus have been identified as 
potential pathogens of chickens (McLaren et 
al., 1997), including Brachyspira pilosicoli 
(Trampel et al., 1994; Stephens and Hampson, 
1999), Brachyspira intermedia (Griffiths et al., 

1987; Dwars et al., 1992a,b, 1993; Stanton et 
al., 1997; Hampson and McLaren, 1999), and 
Brachyspira alvinipulli (Swayne et al., 1992, 
1995; Stanton et al., 1998). In recent years, 
researches on the intestinal spirochaetes have 
been focused on classification, diagnostics, 
epidemiology and pathogenesis. Substantial 
achievements have been made due to new 
technologies based on molecular biology, eg 
DNA–DNA reassociation, polymerase chain 
reaction (PCR), DNA sequencing, pulsed-field 
gel electrophoresis (PFGE) and recombinant 
DNA-technology. Based on PCR method 
combined with traditional culture technique 
and biochemical tests, a number of new 
spirochaetal species have been identified 
(Atyeo et al, 1998., Mikosza et al, 2001). 
Improved knowledge on the genetic 
organization, the ultrastructure and virulence 
factors have been gained through the use of the 
novel techniques. The purpose of this study 
was to investigate the presence of the 
anaerobic intestinal Brachyspira spp. amongst 
laying hens flocks located in Mashhad suburb 
of Iran using PCR method. 

 
Materials and Methods 
Sampling 

180 cloacal swab samples were collected 
from 18 randomly-selected flocks (10 samples 
from each flock), in Mashhad suburb of 
Khorasan Razavi province, Iran. The age of 
flocks ranged from 10 to 20 months. 

 
Culture of faecal samples 

The rectal swabs were plated onto Trypticase 
Soy agar supplemented with 5% defibrinated 
bovine blood, 400 μg mL-1spectinomycin, 25μg 
mL-1 of vancomycin and 25 μg mL-1 of colistin. 
Plates were incubated at 37°C in anaerobic jars 
in an atmosphere of 94% N2 and 6% CO2 for 10 
days. Spirochaete growth was indicated by a 
zone of weak β-haemolysis, surrounding a low 
flat haze of bacterial growth. The presence of 
spirochaetes was examined by direct 
examination of bacterial growth suspension in 
phosphate buffered saline (PBS; pH 7.2) under a 
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Discussion  
Intestinal infection of laying birds with B. 

Pilosicoli can cause a drop of 5% in egg 
production with no impact on mortality 
(Swayne, 2003). However, if the condition 
remains undiagnosed and untreated, and lasts 
for the full length of the laying period, the 
effect can reach a 6% reduction in egg 
production and an increase of mortality by 
8.84%. 

According to the results obtained, 16.7% of 
laying hens flocks were infected with B. 
pilosicoli. This rate of infection is somehow 
similar to the prevalence of the infection in 
commercial layer flocks in UK (14%) 
(Thomson et al., 2007), but the flocks had a 
history of ‘wet droppings’ if their samples 
were collected randomly, as performed in our 
study, it was possible that the reported 
prevalence rate was much lower. 

In contrast, the rate of infection in our pilot 
study was higher than the rate in Netherlands, 
in which only 4.4% of flocks with no history 
of enteric signs were reported to be infected 
(Dwars et al., 1989). 

The injudicious use of antibiotics in 
commercial layers in the region, may promote 
the prevalence of the infection through 
suppressing normal GI microflora and leading 
to reduce colonization resistance.This 
phenomena, may accelerate the spirochaetal 
colonization, as reported elsewhere (Jamshidi 
and Hampson, 2002). 

In our study, the method of isolation was 
based on the streaking of cloacal swabs on 
selective medium, in farm environment and 
immediate transfer of the inoculated plates 
toanaerobic jars. We did not use pre-treatment 
step, a useful practice for enhancing the 
survival and selection of the spirochaetes 
(Calderaro et al., 2005). Instead of immediate 
culture and rapid transfer of the inoculated 
transfer media to laboratory, we employed 
inoculation of agar media in farm to prevent 
losing bacteria upon transportation to the 
laboratory. This practice, although it might not 
be perfect, but could reduce the chance of 
missing some positive samples. By the way, if 

the enrichment was conducted, the prevalence 
of infection might be more than that is 
reported.  

Although PCR assays for Brachyspira 
species have been conducted on DNA samples 
extracted from infected human and pig faeces 
(Mikoza et al., 2001, Choi et al., 2002, La et 
al., 2003, La et al., 2006), direct PCR on 
faecal samples was not employed in our study. 
According to the literature, so far direct PCR 
on chicken faecal samples has not been 
successful. The reason is likely to be 
associated with the low pH of chicken faeces, 
and the presence of uric acid and other PCR 
inhibitors. By the way, washing processes may 
be effective at removing potential PCR 
inhibitors from chicken faeces (Nyree et al 
2006). 

There is no doubt, the sensitivity of 
detection of B. pilosicoli byfaecal culture is 
not particularly high [>5 x 104 cells (gfaeces)–

1] (Atyeo et al 1998). Therefore it is possible 
thatinvestigators mayencounter some false 
negative flocks in their studies based on 
bacterial culture. (Mikosza et al., 2001)  

B. pilosicolias a potential zoonotic 
bacteriacan infect across species boundaries 
(Jamshidi and Hampson, 2003). Therefore the 
rate of infection in laying hen flock (16.7%) in 
Mashhad suburb may put the population at risk 
of the zoonotic infection. Determination of 
true prevalence of infection in rural and urban 
regions of the country, may put enough shed in 
the level of risk of human population. 

The distribution of human B. pilosicoli 
infections shows a remarkable polarization, 
with the infection being common (10-30%) in 
developing countries, but rare in the general 
population in developed countries. In Oman, a 
prevalence of 15% was found amongst Persian 
Gulf (Barrett, 1990) and in Papua New Guinea 
the prevalence has been reported about 22.8% 
(Trott et al., 1997). 

In this study no attempt was done to 
characterize strain of the isolated B. pilosicoli, 
as it needs pulsed field gel electrophoresis 
(PFGE) assay.  The results are also an 
excellent indicator for sample size 
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determination for a large scale investigation of 
true prevalence of the infection in the 
respected geographical region. This study is 
the first report of B. pilosicoli infection in 
laying hens flocks of Iran.  
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 چكيده

هاي بيهوازي از جنس بركيسپايرا از جمله بركيسپايرا  اي است كه عامل آن اسپيروكت عفونت رودهيك ) AIS(اي طيور  اسپيروكتوز روده
هاي طيـور تخمگـذار در    هدف از انجام اين مطالعه جدا سازي و شناسائي باكتري بركيسپايرا پيلوسي كوالي از گله. باشد پيلوسي كوالي مي

گلـه طيـور تخمگـذار در اطـراف شهرسـتان       18در اين مطالعه تعداد . بود ها عفونت در گلهاطراف شهرستان مشهد و نيز تخميني از فراواني 
هـا بصـورت بيهـوازي در محـيط آگـار       سـواب  .سواب ركتال نمونه برداري شـد  10انتخاب گرديد و از هر گله تعداد  تصادفي بصورت، مشهد

اي  فاز كنتراست بر اساس شكل باكتري به عنـوان اسـپيروكت روده  هاي تيپيك با استفاده از ميكرسكپ  انتخابي كشت داده شد، سپس كلني
براسـاس كشـت و مشـاهده زيـر     . صورت گرفـت  DNAو سپس تعيين توالي  PCRهاي مشكوك تست  از نمونه. مورد شناسائي قرار گرفت

ـ  PCRهـاي مشـكوك و در تسـت     گله بـه عنـوان نمونـه    8نمونه مربوط به  24پ فاز كنتراست تعداد وسكوميكر ا اسـتفاده از پرايمرهـاي   ب
گله به عنوان بركيسپايرا پيلوسي كوالي مورد شناسائي قرار گرفت و آنـاليز تـوالي قطعـات     3نمونه كشت شده مربوط به  9اختصاصي تعداد 

ايـن منطقـه    هـاي طيـور تخمگـذار در    بر اساس نتايج بدست آمده مشخص گرديد كه گله. ييد قرار دادأها را مورد ت تكثير يافته هويت جدايه
تواند به عنوان يك پايه مناسب براي مطالعات گسترده تر جهت تعيين ميزان  اين نتايج همچنين مي. باشند جغرافيائي آلوده به اين باكتري مي

گـذار در  هاي طيـور تخم  اين مطالعه اولين گزارش عفونت به باكتري بركيسپايرا پيلوسي كوالي در گله. شيوع عفونت مورد استفاده قرار گيرد
  .باشد ايران مي
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