
Abstract
Chlamydophila psittaci (C. psittaci) is a widespread pathogenic bacterium in pigeons. These animals are mostly infected without any clinical 
signs. Pigeons are probably the most commonly reported chlamydia-infected avian species. Shedding of Chlamydia from infected birds 
has been widely reported. This study was conducted to detect and to determine the prevalence of C. psittaci in the blood, liver and muscle 
tissue of urban pigeons in Iran using conventional polymerase chain reaction. In this study, authors used 90 pigeons from different retail 
shops across Iran. The study was including 26 female and 64 male pigeons with suspected Chlamydiosis based on clinical signs. During 
examination of the corpses we took 270 samples in total, including blood, liver and muscle tissue from each animal. C. psittaci was detected 
in 16 (17.78%) blood samples, 14 (15.56%) liver samples and 5 (5.56%) samples of muscle tissue. This study supports the fact that pigeons 
serve as carriers of C. psittaci. Therefore, continuous surveillance of this bacterium will go along way in understanding the distribution and 
risks associated with Chlamydia infected pigeons. This will be beneficial in prevention and control risks of infection in humans.
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İran’da Şehir Güvercinlerinde (Columba livia domestica) Kan, 
Karaciğer ve Kas Dokularında Chlamydophila psittaci’nin 

Moleküler Metotlarla Belirlenmesi ve Prevalansı

Özet
Chlamydophila psittaci (C. psittaci) güvercinlerde yaygın olarak bulunan patojen bir bakteridir. Bu hayvanlar çoğunlukla klinik belirti 
göstermeksizin enfektedirler. Güvercinler muhtemelen en çok Klamidya ile enfekte olan kanatlı türleridir. Enfekte kuşlardan Klamidyaların 
yayılımı sıklıkla rapor edilmiştir. Bu çalışma ile konvensiyonel polimeraz zincir reaksiyonu kullanılarak İran’da şehir güvercinlerinin kan, 
karaciğer ve kas dokularında C. psittaci’nin belirlenerek prevalansının ortaya konulması amaçlanmaktadır. Çalışmada İran’da değişik 
satış yerlerinden elde edilen 90 güvercin kullanıldı. Klinik belirtilere dayanarak klamidiyozis şüpheli olan bu güvercinlerin 26’sı dişi ve 
64’ü erkekti. Her hayvanın kan, karaciğer ve kas dokularını içeren toplam 270 örnek hayvanlardan elde edildi. C. psittaci 16 (%17.78) kan 
örneğinde, 14 (%15.56) karaciğer örneğinde ve 5 (%5.56) kas dokusunda tespit edildi. Bu çalışma güvercinlerin C. psittaci için taşıyıcı olarak 
görev yaptığı bilgisini desteklemektedir. Bu nedenle sürekli takip ve kontrolün yapılması Klamidya ile enfekte güvercinlerin yaygınlığı ve 
buna ilişkin risklerin anlaşılması için uzun süreli devam ettirilmelidir. Böyle bir uygulama aynı zamanda insanlara enfeksiyonun yayılmasını 
kontrol altına almada da yararlı olacaktır.
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INTRODUCTION

Chlamydophila psittaci (C. psittaci) is a Gram-negative 
and obligate intracellular bacterium, with nine (A to F, E/B, 

M56, and WC) known genotypes [1,2]. C. psittaci has been 
identified in 465 different bird species [3], but the highest 
rate of infection was found in parrots (Psittacidae) and 
pigeons (Columbiformes) [4,5]. The family Chlamydiaceae 
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is divided into two genera: Genus Chlamydia with the 
species C. muridarum, C. suis and C. trachomatis, and genus 
Chlamydophila with the species C. abortus, C. caviae, C. felis, 
C. pecorum, C. pneumoniae and C. psittaci [6]. Genotypes 
are distinguished by sequencing of the outer membrane 
protein A (ompA) gene [7]. These bacteria are obligate intra-
cellular organisms that are transmitted by biologically 
inactive particles called elementary bodies (EBs) [8]. C. 
psittaci is a bacterium that can be transmitted from pet 
birds to humans [9] and pigeons, but other bird species can 
be infected by same bacteria as well [10].

Urban or street pigeons are known to be reservoirs of 
Chlamydia and their zoonotic potentials have already been 
reported for decades [11]. Pigeons (Columba livia domestica) 
which are mostly located in towns and cities, especially 
of tourist attractions, are commonly infected with this 
bacterium. In human medicine this is the causative agent  
of psittacosis (also known as ornithosis) [12].

Many people especially children derived much pleasure 
in feeding pigeons during their leisure in city parks. 
Sometimes, these birds are kept as pets and are also housed 
within the living rooms, childcare facilities, garden centers 
and rest homes, which brings about a close interaction 
with humans [12,13].

Today, the increased pigeon population in major cities  
of the world is not only a major concern on environmental 
hygiene due to fecal droppings and fouling odor of 
buildings and monuments, but also associated risk of 
transmission infection from animals to humans. The most 
important pathogenic organism transmissible from feral 
pigeons to humans is C. psittaci, with 101 cases of disease 
reported in the literatures [10,14].

Exposure to C. psittaci-contaminated dust, pigeon 
feeding, and direct contact with pigeons to a lesser extent 
have been identified as risk of exposures in many of the 
human cases [15]. The principal route of human infection 
with C. psittaci is via the respiratory system, by inhaling 
infected aerosols of dried feces or respiratory secretions 
from infected birds. Other possible route of infection 
have been identified including direct contact with the 
feathers, tissue or secretions of infected birds, mouth-to-
beak contact, or by bite wounds and the other open skin 
wounds, as well [16,17]. Person-to-person transmission is also 
possible [18] but it is thought to be rare.

Most infected pigeons are asymptomatic and they  
shed the organism occurs in feces as well as in respiratoric  
and conjunctival secretions. The clinical signs are often 
viewed after triggers like a stress, so this asymptomatic flow 
makes it difficult to assess the risk of bacteria transmission  
to other animals and humans [19,20].

Up until the 1990s, most epidemiological C. psittaci 
studies were based on serology. However, the significance 
in terms of worldwide dissemination of the agent is 

unclear [14]. The use of molecular techniques has enabled 
researchers in understanding the epidemiology of this 
pathogen in the past years [14]. There are several studies 
describing the C. psittaci carrier status of urban pigeon 
populations, especially from fecal droppings have been 
reported recently [10,21,22]. In Iran, there are available reports 
on molecular detection of C. psittaci in feces of pigeons [23-25]. 
However, in this study, we examined urban pigeons for 
detection of C. psittaci from the blood, liver and muscle 
tissue using molecular techniques in Iran.

MATERIAL and METHODS

All experiments were carried out under the ethical 
guidelines of the Islamic Azad University of Shahrekord 
Branch (92/910, in 2013).

Sample Collection

The pigeons were bought from different pigeon 
retail shops across Iran, where they were sold for food. 
Experiment criteria include pigeons those show clinical 
signs such as lethargy, anorexia, ruffled feathers,  nasal dis-
charge, diarrhea, and excretion of green to yellow-green 
feces. A total of 90 birds comprising of 26 female and 64 
male pigeons were sampled between December 2013 
and February 2014. The total number of samples were  
270, including 90 blood, 90 muscle tissue and 90 liver 
samples and these were aseptically collected into well 
labeled sample bottles for detection of ompA gene of C. 
psittaci using PCR.

DNA Extraction 

Genomic DNA was extracted from each sample with 
DNA extraction kit (CinnaGen, Iran), according to the 
manufacturer’s instructions. The quality and quantity of 
extracted DNA was measured at 260 nm optical density 
according to the method described by Sambrook and 
Russell [26]. The extracted DNA of each sample was kept 
frozen at -20°C until used. C. psittaci strain ATCC VR-125 
(Genekam Biotechnology AG, Germany) was used as 
positive control and a negative-DNA control was performed 
by adding 1 μl of sterile ultrapure deionized water.

Gene Amplification

The ompA region was amplified by PCR using primers 
CPsitt-F (5΄-GCTACGGGTTCCGCTCT-3΄) and CPsitt-R (5΄-TTTG 
TTGATYTGAATCGAAGC-3΄)  as described by Heddema for 
ompA region (accession number AB512087.1) [10]. Primers 
were analyzed at the NCBI using the experimental GENINFO 
BLAST Network Service to assess degree of homology 
between these primers and other reported sequences. 
The samples were placed in a thermal cycler (Mastercycler 
gradient, Eppendrof, Germany) with an initial denaturation 
step for 5 min at 95°C, then amplified for 30 cycles of 
denaturation for 1 min at 94°C, alignment for 1 min at 57°C, 
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extension for 1 min at 72°C and, final extension step for 7  
min at 72°C. PCR products were separated by 2% agarose  
gel electrophoresis stained with solution of Ethidium 
Bromide and examined under Ultra Violet illumination 
(Uvitec, UK). The DNA molecular weight marker was used  
as a size marker.

Analysis

The prevalence analysis was computed in percentage 
and presented using simple frequency.   

RESULTS

From a total of 90 urban pigeons C. psittaci was 
detected in 16 (17.78%) blood samples, 14 (15.56%) liver 
samples and 5 (5.56%) samples of muscle tissue (Table 
1). Higher prevalence was observed in the blood while 
lowest detection was recorded in the muscle tissue. The 
rate of detection was higher in the male compared to  
the female pigeons for all samples (Fig. 1). The expected 
size of amplicons for C. psittaci is 1041 bp (Fig. 2).

DISCUSSION

C. psittaci is a lethal intracellular bacterial species that 
causes avian Chlamydiosis, epizootic outbreaks in mammals 
and respiratory psittacosis in humans. The surveillance and 
its detection is essential in understanding the epidemiology  
of this bacteria and associated risks to humans. The 

detection of C. psittaci from pigeons in Iran as observed  
in this study further reinforce the fact that pigeon served 
as reservoir of infection and sometimes without clinical 
signs. To the best of our knowledge, this is the first study  
in Iran that detected C. psittaci from sample sources other 
than fecal droppings in pigeons. Available reports such  
as Doosti et al.[27], Doosti and Arshi [23] and Madani et al.[24],  
have all worked on the detection from cloacal swabs and 
fecal droppings. The prevalence of C. psittaci observed 
in this study (5.56-17.78%) were closely similar to that 
reported by Hedemma et al.[14], Doosti et al.[27] and Doosti 
and Arshi [23] but, lower than 23.5% reported by Madani 
et al.[24] in Iran. The reason for higher prevalence of C. 
psittaci in male pigeons from all the samples more than 
female pigeons is not clear. However, this may suggest 
that infection with C. psittaci in pigeons is sex dependent 
and this may incriminates sex as a risk factor of infection  
among pigeons. This may also suggest the increase risk of 
exposure to C. psittaci in humans who keep male pigeons  
as pet or come in contact with male pigeons frequently.

Aerosol transmission has been considered as the 
primary way of bacteria entry [28] causing respiratory 
disease in both mammals and birds [29]. Exposure to 
infected birds’ feces, nasal discharges, and aerosol droplets 
are important transmission way as well. The detection 
of C. psittaci from muscle tissue and liver, as observed in 
this study, may suggest ingestion or food borne route as 
another means of exposure especially among animals 
who preyed on pigeons or human who eat pigeon meat 
(squab) as delicacies. The possibilities of occupational 

Table 1. Prevalence of C.psittaci in samples determined by PCR

Tablo 1. PCR ile doku örneklerinde belirlenen C. psittaci prevalansı

Sex Number of 
Samples

Prevalence N (%)

Muscle Tissue Liver Blood

Female 26 1 (3.85) 4 (15.39) 3 (11.54)

Male 64 4 (6.25) 10 (15.63) 13 (20.31)

Total 90 5 (5.56) 14(15.56) 16 (17.78)

Fig 1. Distribution of C. psittaci in pigeons in the different samples and 
different sexes

Şekil 1. Güvercinlerin değişik örneklerinde ve cinsiyete göre C. 
psittaci’nin yaygınlığı

Fig 2.  Ethidium bromide-stained agarose gel electrophoresis of PCR 
products (1041 bp) for detection of ompA gene in Chlamydophila 
psittaci in pigeon samples. Lane 1: DNA ladder (100 bp Ladders, 
Fermentas, Germany); lanes 2 and 3 (1041 bp): positive samples; lanes 
4 and 5: negative samples and negative control. And lanes 6: positive 
control (1041 bp)

Şekil 2. Güvercin doku örneklerinde etidyum bromür ile boyanarak 
agaroz jel elektroforez ile belirlenen Chlamydophila psittaci ompA 
genini gösteren PCR ürünleri (1041 bp). 1. sütun: DNA merdiveni (100 
bp merdiven, Fermentas, Almanya); 2. ve 3. sütunlar (1041 bp): pozitif 
örnekler; 4. ve 5. sütunlar sırasıyla negatif örnek ve negatif kontrol. 6. 
sütun: pozitif kontrol (1041 bp)
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exposure during processing of pigeons for human 
consumption need to be considered as highest prevalence 
of C. psittaci spread. Dickx et al.[21] has reported detection 
of C. psittaci among the employees, chicken and turkey in  
a slaughterhouse in Belgium, and this further reinforce  
C. psittaci as an occupational hazard.

The detection of C. psittaci in the blood, liver and 
muscle tissue of pigeons may be very important in the 
pathogenesis of C. psittaci in pigeons. Page [30], in his 
work on experimental infection of turkey with C. psittaci, 
reported that Chlamydia were present in the blood, liver, 
spleen and kidney 48 h post inoculation and 72 h post 
inoculation in muscles, testes and ovaries. Later, Chlamydia 
was found in large number in cloaca and nasal turbinate.  
Furthermore, Vanrompay et al.[31], from their experiment 
on pathogenesis of C. psittaci in turkey, reported that 
Chlamydaemia was observed in these turkey before 
chlamydial replication could be detected in the digestive 
tracts, 3-5 days post infection. The higher detection of 
Chlamydia in blood in this study supported the possibility  
of early detection of Chlamydia in birds before detection 
from feces or cloacal swabs.

The prevalence of chlamydial infections in pigeons has 
been reported worldwide and is consistently high. The 
actual risk to humans of the infection from these birds is 
difficult to quantify. From this study, we concluded that 
pigeons serve as a reservoir of C. psittaci for other animals 
and humans. Also, male pigeons had higher prevalence 
of C. psittaci and possibly higher risk of infection to 
humans than female pigeons. Continuous surveillance 
of this bacterium will go along way in understanding the 
distribution and risks associated with Chlamydia infected 
pigeons. This will be beneficial in prevention and control  
of the infection in humans.

Acknowledgement

The authors would like to express their deep sense 
of gratitude and sincere thanks to the staff of the Bio-
technology Research Center of Islamic Azad University 
of Shahrekord Branch in Iran. Also the authors would like 
to acknowledge the valuable contribution of Dr. Ismar 
Lutvikadic.

REFERENCES

1. Geens T, Desplanques A, Van Loock M, Bonner BM, Kaleta EF, 
Magnino S, Andersen AA, Everett KD, Vanrompay D: Sequencing of 
the Chlamydophila psittaci ompA gene reveals a new genotype, E/B, and  
the need for a rapid discriminatory genotyping method. J Clin Microbiol,  
43, 2456-2461, 2005. DOI: 10.1128/JCM.43.5.2456-2461.2005

2. Van Lent S, Piet JR, Beeckman D, Van Der Ende A, Van Nieuwerburgh 
F, Bavoil P, Myers G, Vanrompay D, Pannekoek Y: Full genome 
sequences of all nine Chlamydophila psittaci genotype reference strains.  
J Bacteriol, 194, 6930-6931, 2012. DOI: 10.1128/JB.01828-12

3. Kaleta EF, Taday EM: Avian host range of Chlamydophila spp. based  
on isolation, antigen detection and serology. Avian Pathol, 32, 435- 
462, 2003. DOI: 10.1080/03079450310001593613

4. de Freitas RT, Júnior AB, Pinto AA: Evidence of Chlamydophila psittaci 
infection in captive amazon parrots in Brazil. J Zoo Wildl Med, 33, 118- 
121, 2002. DOI: 10.1638/1042-7260(2002)033[0118:EOCPII]2.0.CO;

5. Vanrompay D, Harkinezhad T, van de Walle M, Beeckman, D, van 
Droogenbroeck C, Verminnen K, Leten R, Martel A, Cauwerts K: 
Chlamydophila psittaci transmission from pet birds to humans. Emerg  
Infect Dis, 13, 1108-1110, 2007.

6. Everett KDE, Bush RM, Andersen AA: Emmended description of 
the order Chlamydiales, proposal of Parachlamydiaceae fam. nov. and 
Simkaniaceae fam. nov., each containing one monotypic genus, revised 
taxonomy of the family Chlamydiaceae, including a new genus and five 
new species, and standards for the identification of organisms. Int J  
Syst Bacteriol, 49, 415-440, 1999.

7. Vanrompay D, Butaye P, Sayada C, Ducatelle R, Haesebrouck F: 
Characterization of avian  Chlamydia psittaci strains using  omp1  restriction 
mapping and serovar-specific monoclonal antibodies.  Res Microbiol, 
148, 327-333, 1997. DOI: 10.1016/S0923-2508(97)81588-4

8. Binet R, Maurelli AT: Frequency of development and associated 
physiological cost of azithromycin resistance in Chlamydia psittaci 6BC 
and C. trachomatis L2. Antimicrob Agents Chemother, 51, 4267-4275, 2007.

9. Johnston WB, Eidson M, Smith KA, Stobierski MG: Compendium 
of measures to control Chlamydia psittaci infection among humans 
(psittacosis) and pet birds (avian chlamydiosis). M M W R  Weekly, 49, 1- 
17, 2000. 

10. Heddema ER, Ter Sluis S, Buys JA, Vandenbroucke-Grauls CM, 
van Wijnen JH, Visser CE: Prevalence of Chlamydophila psittaci in fecal 
droppings from feral pigeons in Amsterdam, The Netherlands. Appl 
Environ Microbiol, 72, 4423-4425, 2006. DOI: 10.1128/AEM.02662-05

11. Meyer KF: Pigeons and barn yard fowls as possible sources of  
human psittacosis or ornithosis. Schweiz Med Wochenschr, 44, 1377-1379, 
1941. DOI 10.1099/jmm.0.034025-0

12. Magnino S, Haag-Wackernagel D, Geigenfeind I, Helmecke S, 
Dovc A, Prukner-Radovcic E, Residbegovic E, Ilieski V, Laroucau K, 
Donati M, Martinov S, Kaleta EF: Chlamydial infections in feral pigeons 
in Europe: review of data and focus on public health implications. Vet 
Microbiol, 135, 54-67, 2009. DOI: 10.1016/j.vetmic.2008.09.045

13. Haag D: Ein Beitrag zur Ökologie der Stadttaube. Dissertation, Phil. 
Nat. Fakultät der Universität Basel, Verlag Medizinische Biologie, 260 S, 
1984.

14. Sachse K, Kuehlewind S, Ruettger A, Schubert E, Rohde G: More 
than classical Chlamydophila psittaci in urban pigeons. Vet Microbiol, 157, 
476-480, 2012. DOI: 10.1016/j.vetmic.2012.01.002

15. Magnino S1, Haag-Wackernagel D, Geigenfeind I, Helmecke S, 
Dovc A, Prukner-Radovcić E, Residbegović E, Ilieski V, Laroucau K, 
Donati M, Martinov S, Kaleta EF: Chlamydial infections in feral pigeons  
in Europe: Chlamydial infections in feral pigeons in Europe: Review of 
data and focus on public health implications. Vet Microbiol, 135, 54-67, 
2009. DOI: 10.1016/j.vetmic.2008.09.045

16. Crosse BA: Psittacosis: A clinical review. J Infect, 21, 251-259, 1990.  
DOI: 10.1016/0163-4453(90)93909-C

17. Salisch H, von Malottki K, Ryll M, Hinz KH: Chlamydial infections 
of poultry and human health. World Poult Sci J, 52, 279-308, 1996. DOI: 
10.1079/WPS19960021

18. Ito I, Ishida T, Mishima M, Osawa M, Arita M, Hashimoto T, Kishimoto 
T: Familial cases of psittacosis: Possible person-to-person transmission. 
Internal Med, 41, 580-583, 2002.

19. Andersen AA, Vanrompay D: Avian chlamydiosis (psittacosis, 
ornithosis). In, Saif YM (Ed): Diseases of Poultry. 11th ed., 863-879, Iowa  
State University Press, Iowa, USA, 2003.

20. National Association of State Public Health Veterinarians (NASPHV): 
Compendium of measures to control Chlamydophila psittaci infection 
among humans (psittacosis) and pet birds (avian chlamydiosis). 2006. 

21. Dickx V, Beeckman DS, Dossche L, Tavernier P, Vanrompay 
D: Chlamydophila psittaci in homing and feral pigeons and zoonotic 
transmission. J Med Microbiol, 59, 1348-1353, 2010. DOI: 10.1099/
jmm.0.023499-0

http://jcm.asm.org/content/43/5/2456
http://jb.asm.org/content/194/24/6930
http://www.tandfonline.com/doi/abs/10.1080/03079450310001593613#.VK7sQSusW2U
http://www.bioone.org/doi/abs/10.1638/1042-7260%282002%29033%5B0118%3AEOCPII%5D2.0.CO%3B2
http://wwwnc.cdc.gov/eid/article/13/7/07-0074_article
http://www.ncbi.nlm.nih.gov/pubmed/10319462
http://www.sciencedirect.com/science/article/pii/S0923250897815884
http://www.ncbi.nlm.nih.gov/pubmed/17908942
http://www.nasphv.org/Documents/Psittacosis.pdf
http://aem.asm.org/content/72/6/4423
http://jmm.sgmjournals.org/content/61/2/261
http://www.sciencedirect.com/science/article/pii/S0378113508003908
http://www.sciencedirect.com/science/article/pii/S0378113512000065
http://www.sciencedirect.com/science/article/pii/S0378113508003908
http://www.sciencedirect.com/science/article/pii/016344539093909C
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=620796&fileId=S0043933996000268
http://europepmc.org/abstract/MED/12132529
http://jmm.sgmjournals.org/content/59/11/1348


269

22. Geigenfeind I, Haag-Wackernagel D: Detection of Chlamydophila 
psittaci from feral pigeons in environmental samples: Problems with 
currently available techniques. Integr Zool, 5, 63-69, 2010. DOI: 10.1111/ 
j.1749-4877.2010.00187.x

23. Doosti A, Arshi A: Determination of prevalence of Chlamydophila 
psittaci by PCR in Iranian pigeons. Int J Biol, 3 (4): 79-82, 2011. DOI: 10.5539/ 
ijb.v3n4p79

24. Madani SA, Peighambari SM, Barin A: Isolation of Chlamydophila 
psittaci from pet birds in Iran. Iranian J Vet Med, 5 (2): 95-98, 2011. 

25. Mahzonieh M, Heidari khoei H, Ghasemi Shamsabadi M, Heidari 
F: Prevalence of Chlamydophila psittaci in pigeons in Chaharmahal va 
Bakhtiari and Yazd provinces of Iran, by nested-PCR, 2012. Iran J Microbiol,  
7 (1): 1-6, 2013.

26. Sambrook J, Russell DW: Molecular Cloning: A Laboratory Manual.  
3rd ed., 137-450, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
New York, 2011.

27. Doosti A, Arshi A, Ghasemi Dehkordi P: Molecular study for 
detection of Chlamydophila psittaci in feces of pigeons in Chaharmahal  
Va Bakhtiari province. J Microbial World, 2 (4): 249-255, 2010.

28. Harkinezhad T, Geens T, Vanrompay D: Chlamydophila psittaci 
infections in birds: A review with emphasis on zoonotic consequences. 
Vet Microbiol, 135, 68-77, 2008. DOI: 10.1016/j.vetmic.2008.09.046

29. Smith KA, Bradley KK, Stobierski MG, Tengelsen LA: Compendium 
of measures to control Chlamydophila psittaci (formerly Chlamydia 
psittaci) infection among humans (psittacosis) and pet birds, 2005. J  
Am Vet Med Assoc, 226 (4): 532-539, 2005.

30. Page LA: Experimental omithosis in turkeys. Avian Dis, 3, 51-66, 
1959.

31. Vanrompay D, Mast J, Ducatelle R, Haesebrouck F, Goddeeris BM: 
Chlamydia psittaci infections in turkeys: Pathogenesis of infections in avian 
serovar A, B and D. Vet Microbiol, 47, 245-256, 1995. DOI: 10.1016/0378-
1135(95)00125-5

KHODADADI, HEMMATINEZHAD, DOOSTI
KHAMESIPOUR, AWOSILE

http://onlinelibrary.wiley.com/doi/10.1111/j.1749-4877.2010.00187.x/abstract
http://www.ccsenet.org/journal/index.php/ijb/article/view/11056
http://journals.ut.ac.ir/article_23104_5.html
http://www.ijmm.ir/browse.php?a_code=A-10-1-26&slc_lang=en&sid=1
http://www.researchgate.net/publication/262215628_Molecular_study_for_detection_of_Chlamydia_psittaci_in_feces_of_pigeons_in_Chaharmahal_Va_Bakhtiari_province
http://www.sciencedirect.com/science/article/pii/S037811350800391X
http://www.ncbi.nlm.nih.gov/pubmed/15742693
http://www.sciencedirect.com/science/article/pii/0378113595001255

