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ABSTRACT 

 

 
Background and Objective: Chlamydophila psittaci is a lethal bacterium that causes endemic avian chlamydiosis, and 

respiratory psittacosis. Laboratory diagnosis of Chlamydophila psittaci is difficult by culture. This study was designed 

to investigate the presence of Chlamydophila psittaci in collected pharyngeal swabs from asyptomatic pigeons by PCR. 

Materials and Methods: Pharyngeal samples from pigeons with no symptoms of disease (n=280) were collected during hot 

and cold seasons in different parts of Ahvaz. DNA was extracted from specimens and subjected to PCR targeting pmp genes 

and 16s-23s rRNA intergenic spacer of Cp. psittaci  and Chlamydiales specific primers. 

Results: Of 280 samples 2 (0.7%) harbor were positive for chlamydiales (16s-23s intergenic spacer) and Cp. psittaci specific 

genes (pmp gene). 

Conclusions: In this research the pigeons were asymptomatic carriers for Cp. psittaci in their respiratory discharges. These 

results suggest that Cp. psittaci infection of human can occur in very close and continuous contact with pigeons. 
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INTRODUCTION 

 
The  Chlamydiaceae  family  is  composed  of  a 

group  of  obligate  intracellular  bacteria  that  are 

found worldwide. This family is classified in two 

genera: the genus Chlamydia (including the species 

C. muridarum, C. suis and C. trachomatis) and the 

genus Chlamydophila (including the species Cp. 

abortus, Cp. caviae, Cp. felis, Cp. pecorum, Cp. 

pneumoniae and Cp. psittaci) (1). Chlamydophila 

psittaci (Cp. psittaci), can infect 465 avian species in 
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30 avian orders, with at least 153 species in the order 

Psittaciformes (2). This bacterium can be transmitted 

as metabolically inactive particles called elementary 

bodies (EBs) (3) from pet birds to humans (4). 

Transmission of this atypical respiratory pathogen 

can occur through direct contact with infected birds, 

birds' feces, the cloacae, nasal discharges, 

conjunctiva secretions causing respiratory disease in 

both mammals and birds (5).   Transmission of Cp. 

psittaci from birds to humans, particularly to people 

at high risk like veterinarians, bird breeders and 

animal shopkeepers, has been reported before (6-8). 

Chlamydophila psittaci has seven known genotypes 

(A-F and E/B) (9) and two non avian genotypes (M56 

and WC). All genotypes can be transmitted to humans 

and cause psittacosis or parrot fever. Genotypes are 

distinguished by sequencing of the outer membrane 

protein A (ompA) gene (10).  Cp.  psittaci has  the 

ability to remain infectious in the environment for 

months, presenting a variety of public health issues,
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including economically devastating outbreaks in 

poultry farms and occasionally severe pneumonia in 

humans  (11).  Chlamydiosis'  symptoms  in  humans 

are variable, ranging from no clinical signs at all to 

severe systemic disease (12). 

According to OIE (World Organization for Animal 

Health) recommendations, avian chlamydiosis 

diagnosis requires either isolation and identification 

of the organism, or demonstration of a four-fold 

increase in specific humoral antibody, as well as 

typical clinical signs (13). Amongst the tools available 

to demonstrate chlamydial presence in the host, PCR 

is an applicable technique due to its high specificity 

and sensitivity. This method presents the advantages 

of being simple, fast, easy to standardize and more 

suitable and safer than culture for processing large 

numbers of specimens (16). 

The available current conventional PCR protocols 

for detection of avian species use single copy genes 

such as the ompA gene (2-11,14) or ribosomal RNA 

genes (16S-23S) (15) as amplification targets. More 

recently, a new set of primers (CpsiA/CpsiB) targeting 

conserved pmp (polymorphic membrane protein) 

genes family of C. abortus has been suggested as 

an effective and improved tool for PCR detection of 

avian chlamydiosis (16). 

This family of genes, unique to Chlamydiaceae, 

was highlighted in all the genomes sequenced  to 

date. Even though their function is still unknown, 

Pmp proteins are predicted to be localized in the 

outer membrane. In this study, the use of the CpsiA/ 

CpsiB primers was extended to represent chlamydial 

strains of the six major serovars (serovars A-F) in the 

samples collected in field. 

The aim of this study was to determine the presence 

of Cp. psittaci in pigeon population in Ahvaz city, 

Khuzestan province by amplification of chlamydiales 

and Cp. psittaci species specific genes in PCR. 

 
MATERIALS AND METHODS 

 
Sampling and  DNA extraction.  In  the  present 

study, 280 samples of pharyngeal swab from chuana 

fossa of pigeons in transport medium (18) in different 

areas of Ahvaz were collected during two seasons (hot 

and cold) and analyzed by PCR for detection of pmp 

genes of Cp. psittaci. Genomic DNA was extracted 

from swab samples. Pharyngeal swab material in 

transport medium were homogenized in 0.5 ml TE 

buffer (10mM Tris-hydrochloric acid, 1mM EDTA, 

 
Fig.  1.  Results  of  the  PCR  assay  for  identification of 

Cp. psittaci gene 

pmp: 

- : negative control 

+: positive control strains of Cp. psittaci 

Numbers  1,2:  positive  samples  with  pmp  gene  (300bp) 

Numbers 3,4,5,6,7,8: negative samples without pmp gene 

LA: 100bp ladder. 

 

 
 

Fig.  2.  Results  of  the  PCR  assay  for  identification of 

chlamydials 16-23S spacer gene. 

from right to left: 

- Ladder 100bp 

- Negative control 

-Positive control strains of Cp. psittaci (352bp) 

- Two positive samples with 16-23S spacer gene. 
 

 
pH 8) supplemented with dithiothreithol (2 percent) 

and boiled for 10 minutes. After centrifugation, 

aliquots of 50 to 100 µl of the supernatant were used 

in the PCR (19). The extracted DNA of each sample 

was kept frozen at -20°C until used. Cp. psittaci strain 

6BC was used as positive control and a negative 

DNA control was performed by adding 1 μl of sterile 

ultrapure deionized water. 

 

Gene amplification. cIGS-1f/cGIS-2r (20) and 

CpsiA/CpsiB (2-16) protocols, which target 16S-23S 

rRNA intergenic spacer (chlamydiales) and pmp 

genes  (Cp.  psittaci),  respectively,  were  used  in 

this study. Genomic DNA purified from biological 

samples was firstly submitted to a CpsiA/CpsiB PCR
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Table 1: Genes studied and specific primers in this research

 

Reference 
 

Size (bp) 
 

Sequence 
 

Gene

 

Borel et al. 2006a 
 

352 
Forward:  CAA GGT GAG GCT GAT GAC5′- 

Reverse: TCG CCT KTC AAT GCC AAG5′- 

Chlamydiales 

(16-23S spacer)

 

Laroucau et al. 2001 
 

 
Binnicker et al. 2004 

 

300 
 

 
488 

Forward: ATG AAA CAT CCA GTC TAC TGG5′- 

Reverse: TTG TGT AGT AAT ATT ATC AAA5′- 

 
Forward :TCA AGA ACG AAA GTC GGA GG5′- 

Reverse :GGA CAT CTA AGG GCA TCA CA5′- 

Chlamydophila psittaci 

(gene pmp) 
 

 
eukaryotic rRNA18 s

 
 

amplification including Cp. psittaci 6BC strain DNA 

in the mix (equivalent to 100 CFU per reaction) in 

order to assess the presence of PCR inhibitors in these 

samples. For checking the DNA extraction protocol 

16S-23S  rRNA intergenic spacer   and 18s rRNA 

primers were used for prokaryotic and eukaryotic 

ribosomal RNA, respectively (Table1). 

 
RESULTS 

 
Using   prokaryotic   and   eukaryotic   ribosomal 

RNA   specific   primers,   several   DNA   extracted 

from pharyngeal swabs and white blood cells were 

examined separately in PCR. 

Out of 280 pharyngeal samples, 2 (0.71%) were 

positive for Cp. psittaci infection using PCR. Analysis 

of PCR products for presence of pmp gene of Cp. 

psittaci on agarose gel revealed a 300 bp fragment 

(Fig. 1). The positive control showed the expected 

amplification product specific for Cp. psittaci (300 

bp). The chlamydials specific primers (cIGS-1f/cGIS- 

2r) amplified a 352bp fragment in positive samples 

and the positive control (Fig. 2). Since positive results 

have  been  obtained  by  PCR  from  asymptomatic 

birds, it has been concluded that pharyngeal swab is 

suitable for detection of chlamydial infections. The 

relation between season, age, and gender with PCR 

results have been shown in Table 2. 

In  this  study  the  pigeons  were  asymptomatic 

carriers for Cp. psittaci in their respiratory excretions. 

 
DISCUSSION 

 
The   Chlamydiaceae   are   etiological   agents   of 

many important human and animal diseases (21). 

Chlamydophila psittaci is a causative agent of 

psittacosis, systemic diseases in psittacine birds 

which can be acute, protracted, chronic, or subclinical 

manifestation that represents the most important 

animal chlamydiosis of zoonotic character (22). 

Furthermore, from 1941 to 2003, 78 cases in humans 

(23) and from 2005 to 2009, 66 human cases of 

psittacosis were reported to the Centers for Disease 

Control and Prevention (CDC) due to contact with 

feral pigeons (2-5). Polymerase chain reaction has 

been documented as a highly sensitive method for 

the detection of Cp. psittaci (25, 26).  CpsiA/CpsiB, 

which were primarily designed from the Cp. abortus 

pmp genes (27) and described as being able to detect 

four different avian strains (2-16), are suitable for 

amplification of the 7 pmp related Cp. psittaci 6BC 

genes (data not shown). The total number of pmp 

genes for Cp. psittaci is still unknown. With a set of 

primers such as CpsiA/CpsiB, which targets several 

genomic fragments, the bacterial dilution effect is 

limited. Besides, the short size of the PCR products 

is an additional advantage for achieving better 

sensitivity results. All of the samples were amplified

 
Table 2. Analysis of results based on gender, age and season

 

PCR 
 

 
Season 

 

PCR 
 

 
Age 

 

PCR 
 

 
Gender

Negative Positive Negative Positive Negative Positive

138                 2 Hot 167 2                   1> 156                 1 Male
 

140 
 

-                Cold 
 

111 
 

-                   1< 
 

122 
 

1               Female
 

278 
 

2                Total 
 

278 
 

2                 Total 
 

278 
 

2                Total
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with CpsiA/CpsiB primers. On clinical samples, 

designed primers are the best among those tested 

for detection of Cp. psittaci by simple conventional 

PCR. RFLP experiments performed using PCR 

fragments amplified with the CpsiA/CpsiB primers 

gave promising results, demonstrating that these 

primers may provide an interesting tool for molecular 

typing when the bacterium cannot be grown from 

pathological samples (2-17). In several studies, 

polymerase chain reaction and PCR-based methods 

were used to detect chlamydial DNA in pharyngeal, 

faecal, genital secretion samples and semen (28). A 

nested PCR-enzyme immunoassay (PCR-EIA) was 

developed to detect the Cp. psittaci outer membrane 

protein A (ompA ) gene in pharyngeal swabs. The 

ompA nested PCR-EIA was more sensitive than the 

16S-rRNA based nested PCR and isolation, revealing 

105 out of 200 (52.5%) positives against 13 and 74 

for the latter two tests, respectively. Teankum et al. 

examined the prevalence of chlamydial infection in 

semen and genital tracts of boars. They evaluated 

suitable   PCR   assays   with   bacteriology,   LPS- 

ELISA, and immunohistochemistry (IHC). Three 

Chlamydias  pecific PCR  assays  targeting  the  16S 

rRNA gene and the flanking IGS were compared. 

DNA dilution experiments revealed that 16Sig and 

IGS-S Chlamydia-specific PCRs were at least 10-fold 

more sensitive than the IGS-L PCR and serological 

and immunohistochemistry techniques (29). 

Olsen et al. (1998) examined 312 fecal samples 

from 18 bird species to investigate to what extent 

wild passerine birds are carriers of Cp.  psittaci. By 

using the PCR technique and subsequent DNA 

sequencing, they demonstrated Cp. psittaci DNA in 

fecal samples from nine (2.9%) birds of six different 

species. In this study, Cp. psittaci DNA was detected 

in 2 (1.4%) of 280 pharyngeal samples. The technique 

offers advantages over other testing methods in that it 

is fairly rapid and does not require organisms to be 

present in large numbers or to be viable (30). 

Heddema et al. determined the prevalence and 

genotype of Cp.  psittaci in  fresh  fecal  samples 

from feral pigeons in Amsterdam, The Netherlands. 

The prevalence was 7.9% overall (26/331; 95% 

confidence interval, 5 to 11). Ten genotyped PCR- 

positive samples were all genotype B (31). Also, 

Sareyyupoglu  et  al. investigated the  shedding  of 

Cp.  psittaci  in  fecal  samples  from  47  cage  birds 

using PCR testing in Turkey. Following PCR with 

Cp.  psittaci  specific primers,  43  (91.5%)  samples 

were determined to harbour-specific DNA (32). 

Doosti and Arshi (2011) determined the prevalence 

of Chlamydophila psittaci in pigeon feces in Iran 

using PCR assay. DNA was extracted from 445 fecal 

samples of pigeons. The prevalence of this pathogen 

was 14.3% in the region of this study (33). 

In a study conducted by the Pantchev et al. (2009), 

real-time PCR assays revealed 71 cases (92.2%) of 

Cp. psittaci infection in specimens from parrots and 

parakeets. Therefore, a suitable method was designed 

to research on chlamydials infections (34), The 

difference observed in the results can be related to 

host species (wild or domestic), physiological status 

(with or without symptoms), maintenance (free or 

cage), sampling, technique and geographical area. 

In conclusion, we  detected  a  lower  prevalence of 

Cp. psittaci DNA from pharyngeal sample of 

pigeons with PCR assay in Ahvaz, which indicates 

the risk for veterinarians, employees and operators 

of aviaries and pet shops, and pet owners regarding 

exposure to the disease. This is the first study in Iran 

that investigated the shedding of Cp. psittaci in 

pharyngeal samples using PCR. We hope it will 

provide an alternative and easier method for the 

routine diagnostic laboratories working in the field of 

avian medicine. 
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