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Amag: Kanath klamidiozisi evcil ve yabani kanathlarda Chlamydophila
psittaci'nin neden oldugu, sistemik infeksiyoz, zoonotik, bazen de 6liimciil sey-
reden bir hastaliktir. C. psittaci kanath hayvanlarda her zaman ciddi hastaliga
neden olmasa da 6zellikle immunsupresif insanlarda ciddi hastalik tablosuna
neden olabilmektedir. Bu ¢alismanin amaci, Konya ilinde giivercin ve muhab-
bet kuslarina ait digki 6rneklerinde psittakoza neden olan zoonotik bir hasta-

lik etkeni olan C. psittaci'min prevalansini belirlemektir.

Gereg ve Yontem: 24 farkl yetistiriciye ait toplam 600 giivercinden alinan 50
adet ve 30 farkl yetistiriciye ait 632 muhabbet kusundan alinan 52 adet dis-
k1 6rnegi bu ¢alismanin materyalini olusturmustur. Bu érneklerde C. psittaci
varligl, ompA geninin varligina dayal olarak gercgeklestirilen Real Time PCR

yontemi ile aragstirildi.

Bulgular: Konya yoresinde giivercin ve muhabbet kuslarinin digki érnekle-
rinde C.psittaci ompA gen varligi real time PCR ile sirasiyla %2 ve %1 olarak

belirlendi.

Oneri: Hastaligin zoonoz karakterli olmas ve insanlarin kiimes hayvanlar:
ozellikle de giivercin ve kafes kuslari ile yakin temasi, hastaligin halk saghg:

acgisindan énemini her gegen giin artirmaktadir.

Anahtar kelimeler: Chlamydophila psittaci, giivercin, muhabbet kusu, real

time pcr
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Abstract

Aim: Avian chlamydiosis is a systemic, zoonotic, sometimes fatal disease
caused by Chlamydophila psittaci in domestic and wild poultry. Although C.
psittaci does not always cause serious disease in poultry, it can cause serious
disease especially in immunosuppressive humans. The aim of this study was
to determine the prevalence of C. psittaci, in stool samples of pigeons and

paraquets, in Konya province.

Materials and Methods: Fifty pigeon feces samples taken from a total of 600
pigeons belonging to 24 different breeders and 52 fecal samples taken from
632 paraquets from 30 different breeders were the samples in this study.
The presence of C. psittaci was investigated by Real Time PCR based on the

presence of ompA gene in these samples.

Results: The presence of C.psittaci ompA gene was determined as 2% and
1%, respectively, by real time PCR in stool samples of pigeons and paraquet

in Konya region.
Conclusion: The fact that the disease is zoonotic and people's close contact
with poultry, especially pigeons and caged birds is increased the importance

of the disease in terms of public healthday day by day.
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Chlamydophila psittaci in pigeons and paraquets

Introduction

Psittocosis, caused by Chlamydophila psittaci; is a zoonotic
disease seen in many wild and domestic poultry and birds
(such as paraquets, canaries, doves, pheasants, sea and
shore birds) as well as mammals and humans (Borel et al
2018, Lenny et al 2020). It also causes various infections
that are frequently latent but also cause clinical symptoms
in mammals (Ang et al 2011, Chu et al 2022). C.psittaci can
be transmitted to humans through close contact with some
infected mammals such as birds, cattle, pigs, sheep, goats,
cats and horses (Shaw et al 2019, Abd El-Ghany 2020).
In humans, the disease has caused significant death and
infection, along with multiple organ and severe respiratory
system problems ( Bommana and Polkinghorne 2019,
Yunfeng al al 2021). Transmission of the disease among
humans is rare. It has been reported that there were 78
human cases caused by wild pigeon contact, the source of
transmission were nasal secretions and inhalation from
feces, and clinical findings ranging from flu-like symptoms
to pneumonia were encountered in humans in Switzerland
between 1941-2003 (Haag-Wackernagel 2006).

Respiratory distress, mucoprulent nasal discharge, diarrhea,
blindness, keratoconjunctivitis, polyuria, dehydration,
sinusitis, serous or mucoprulent oculo nasal discharge,
tangles in feathers, hepatomegaly, central nervous system
disorders are observed, in avian chlamydiosis depending
on the genotype of the causative agent and the bird species
affected (Arda 2008). Cpsittaci can be transmitted to
the environment through nasal, mouth, respiratory tract
discharges and feces. Despite treatment or care, sometimes
the agents in the stool can be activated as a result of stress
factors such as crowded environment and travel (Arda 2008,
OIE 2021).

Especially, paraquets and cockatiels carry the agent
asymptomatically, and they spread it to the environment
with their feathers and body secretions in stress situations
for a long time (Sareyyuboglu et al 2007, Borel et al 2018).
Transmission can be triggered especially during times
of stress such as co-infections, nutritional deficiencies,
overcrowding and spawning. In addition, the agents can be
spread mechanically by the bite of flies, lice and mites (OIE
2021). In a molecular study, conducted in cage birds with
or without clinical findings, C.psittaci was determined in 43
(97.5%) 0f 47 stool samples which method pcr (Sareyyuboglu
et al 2007). In a study conducted in Brazil, cloacal swap
samples taken from 95 healthy parrots were found to 35%
positive by ELISA (Raso etal 2002). In the Netherlands, 7% of
stool samples of 331 pigeons were positive for C. psittaci by
PCR method based on ompA gene amplification (Hedemma
etal 2006).1n 106 of 463 fecal samples of wild pigeons (22%)
in Japan, Chlamydophila spp. was detected which method pcr
(Tanaka et al 2005). In Croatia, seropositivity for C.psittaci
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was detected in 174 of 182 adult pigeons (95%) (Prucner-
Radovcic et al 2005). In Japan, C. psittaci were detected 5.9%
in 1147 samples taken from 113 bird species which method
pcr (Chahota et al 2006).

The aim of this study was to determine the prevalence
of C. psittaci infection, in stool samples from pigeons and
paraquets by a real time pcr, in Konya province.

Material and Methods

Fifty fecal samples were collected from a total of 600 pigeons
in 24 different breeders, and 52 stool samples were taken
from 632 paraquets in 30 different breeders in the center and
neighborhoods of Konya. Clinical signs such as respiratory
distress (6/50), weakening (5/50), diarrhea (4/50) and
anorexia (1/50) in pigeons and respiratory distress (5/52),
diarrhea (3/52), moulting (3/52), weight loss (1/52) in
paraquets were observed. Fresh stool samples were taken
separately into sterile eppendorf tubes, brought to the
laboratory under cold chain, and stored at -20 °C by using.

DNA extraction

Genomic DNA from stool samples was obtained using a
commercial DNA extraction kit (nzytech, Cat No: MD03261-
Portugal) and kept at -20 °C until real time pcr analysis.

PCR analysis

The presence of C. psittaci was determined by using
commercial TagMan Real Time PCR kit (Microsynth, Canada),
which contains C.psittaci specific primer/probe CPSIT_0607
gene spesific, C.psittaci control template, internal extraction
control DNA primer/probe, internal extraction control DNA,
endogenous control primer probe. Positive control sample
and RNase/DNase-free water were used as a positive and
negative control in each PCR run.

Real time pcr analysis was performed using Light Cycler 480
probe master mix (Lyo NZYSupreme-Portugal). The presence
of C. psittaci was detected by making some modifications to
the method which was optimized with a positive control
sample, reported by Hedemma et al. (2006)

Primers and probs used in this study:
F_5-CGCTCTCTCCTTACAAGCC-3’
R_5-AGCACCTTCCCACATAGTG-3’

5’-6FAM-AGGGAACCCAGCTGAACCAAGTTT-3’

IC Probe HEX-5-TCGAGACAGTGCAACGTAAGCCTA-3’
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Table 1. Location information of stool samples and clinical findings of the animals

Tuzcu et al

Sample Breed District Number of Animals Clinical Findings

2 Pigeon Sancak/Selcuklu 24 Diarrhea, weakening
1 Pigeon Sancak/Selcuklu 12 -

1 Pigeon Sancak/Selcuklu 18 Diarrhea, weakening
1 Pigeon Doganlar /Karatay 14 Diarrhea, weakening
1 Pigeon Doganlar /Karatay 8 Dyspnea, weakening
1 Pigeon Doganlar /Karatay 6 -

4 Pigeon* Saracoglu/Karatay 60 Dyspnea, weakening
2 Pigeon Saracoglu/Karatay 24 Diarrhea

2 Pigeon Saracoglu/Karatay 32 -

1 Pigeon B. Aymanas/Meram 11 -

3 Pigeon Tatlicak/Karatay 36 -

6 Pigeon* Tatlicak/Karatay 68 Dyspnea

4 Pigeon Cimenlik/Karatay 40 -

3 Pigeon Cimenlik/Karatay 38 Anorexia

2 Pigeon Cimenlik/Karatay 26 -

1 Pigeon Mengene/Karatay 16 -

1 Pigeon Mengene/Karatay 14 -

3 Pigeon Mengene/Karatay 30 Dyspnea

1 Pigeon Mengene/Karatay 8 -

2 Pigeon Cumbhuriyet /Selcuklu 21 -

1 Pigeon B. Kumkopru/Karatay 13 Dyspnea

4 Pigeon Kececiler/Karatay 47 -

2 Pigeon Kececiler/Karatay 26 -

1 Pigeon Kececiler/Karatay 8 Dyspnea

50 600

Sample Breed District Number of Animals Clinical Findings

1 Paraquet Beyhekim /Selcuklu 18 Diarrhea, weakening
1 Paraquet Beyhekim /Selcuklu 14 -

2 Paraquet Beyhekim /Selcuklu 27 Diarrhea

4 Paraquet Yaka/Meram 42 -

3 Paraquet Yaka/Meram 34 -

1 Paraquet Yaka/Meram 14 Dyspnea

1 Paraquet Yazir/Selcuklu 15 -

1 Paraquet Yazir/Selcuklu 15 Dyspnea

1 Paraquet Kosava/Selcuklu 15 Molt

2 Paraquet Kosava/Selcuklu 24 -

2 Paraquet Kosava/Selcuklu 28 Diarrhea

3 Paraquet Bosna Hersek/Selcuklu 36 -

3 Paraquet Bosna Hersek/Selcuklu 34 -

2 Paraquet* Bosna Hersek/Selcuklu 22 Dyspnea

2 Paraquet Isiklar/Selcuklu 20 -

1 Paraquet Isiklar/Selcuklu 14 Molt

3 Paraquet Isiklar/Selcuklu 32 Molt

1 Paraquet B. Aymanas/Meram 12 Dyspnea

2 Paraquet Havzan/Maram 22 -

1 Paraquet Havzan/Meram 17 -

1 Paraquet Askan /Meram 8 Dyspnea

2 Paraquet Askan /Meram 18 -

1 Paraquet Askan/Meram 13 -

2 Paraquet ihsaniye/Selcuklu 24 Anorexia

1 Paraquet ihsaniye/Selcuklu 18 -

1 Paraquet Cumbhuriyet/Selcuklu 14 Dyspnea

1 Paraquet Cumbhuriyet/Selcuklu 16 Dyspnea

1 Paraquet Cumbhuriyet/Selcuklu 10 -

2 Paraquet B. Kumkopru/Karatay 24 Molt

3 Paraquet Sakarya/Selcuklu 32 -

52 632

*C.psittaci ompA gene was found positive by real time pcr.
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Figure 1. PCR amplification curves of C.psittaci
positive stool samples of pigeons and paraquet

Total reaction mixture of 20 pl; It consisted of 10 uL. master
mix, 1 pL forward primer, 1 pL reverse primer, 1 pL probe,
1 uL internal control, 5 pL genomic DNA and 1 pL dH20. The
reaction mixture was prepared in the plate and the presence
of C.psittaci was investigated using the Light Cycler 480
(Roche Diagnostic, GmBh, Germany) device. Real-time pcr
steps; 10 minutes at 50 °C, 10 minutes at 95 °C, 49 cycles 10
seconds at 95 °C, 5 seconds at 62 °C and 10 seconds at 72 °C,
finally 30 seconds at 30 °C.

Results

It was noteworthy that respiratory problems was detected
in all animals from which positive samples were taken.
The clinical findings determined in the neighborhoods and
businesses where the materials of the study were taken are
given in Table 1. The PCR amplification graph obtained using
real time pcr is shown in Figure 1.

C. psittaci was detected from feces of pigeons and paraquets
at the rates of 2% and 1%, respectively.

Discussion

Psittocosis is an important zoonotic disease. In recent
years, it has been reported that C. psittaci is detected at
high rates in different bird species in many studies using
different diagnostic methods (Raso et al 2002, Tanaka et al
2005, Vanrompay et al 2007). In this study, it was aimed to
investigate the C. psittaci ompA gene in 102 stool samples
with real time pcr method.

In studies conducted in various countries for the
determination of C.psittaci from stool samples; C.psittaci
was detected 35% of parrots in 2002, 22% in 2005, 19.2%
of swabs taken from wild birds in 2007 respectively in Brazil,
Japan and Netherlands (Raso et al 2002, Tanaka et al 2005,
Vanrompay et al 2007). The reason why the results obtained
from these studies (35%, 22%, 19.2%) have higher positive

values compared to the results of our study (3%) thought
may be due to the fact that selected animals are wild animals
and therefore the breeding difference between them (such
as domestic or wild animals, care in a cage), different animal
species, living and care conditions, material selection,
region, year and season.

There are limited studies on the prevalence of the disease in
poultry in our country. C. psittaci was determined by pcr in
33 (34.4%) of 96 stool samples of pet birds (Celebi and Ak
2006). In another study conducted in our country, samples
of 140 waterfowl including ducks, geese, swans and pelicans
in zoos were examined by ELISA method and positivity for C.
psittaci were determined in 65.7% of the birds (Karakuzulu
2003).

The presence of C. psittaci (ompA gene) was found to be
between 30-34% with pcr method in swap samples taken
from wild pigeons in studies conducted in European
countries such as England (Beeckman and Vanrompay
2009), Sweden (Harkinezhad et al 2009) and Belgium
(Sachse et al 2015). In the another study conducted with
real time pcr of 177 fecal samples taken from wild birds in
the Temporary Wildlife Reception Centre Bogota/Colombia,
29.9% positivity for C.psittaci was determined (Ruiz Laiton
2022) Compared to our study, a very high rate of positivity
were determined in these studies.

It was reported that the prevalence of Cpsittaci in wild
pigeons in Utrecht and Haarlem was determined as 2% by
real time pcr (Herrmann et al 2006). There are different
studies reporting that PCR is an effective method for
detecting Chlamydiaceae (Karakuzulu 2003, Celebi and
Ak 2006, Vanrompay et al 2007, Sara et al 2018, Tatari et
al 2016). PCR analyzes have advantages over traditional
serological methods such as being sensitive, reproducible
and resulting in a short time. In addition, it has advantages
such as being simple, fast, easy to standardize, working with
many samples at the same time, being more convenient and
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reliable than the conventional culture method (Hedemma
et al 2006). Living organisms are not required in the pcr
method and it has less risk for laboratory workers than other
methods (Cetinkaya and Ayhan 2012). Current traditional
PCR protocols use single copy genes such as the ompA gene
or ribosomal RNA genes (16S-23S), which are amplification
targets for the determination of avian Chlamydophila species
(Herrmann et al 2006, Vanrompay et al 2007, Altintas et
al 2020). It was reported by Celebi and Ak (2006) that
C.psittaci DNA (ompA gene) was determined with the PCR
method in 3.4% of stool samples taken from wild pigeons.
In another study on domestic birds made by Sareyyupoglu
etal. (2007); It has been reported that the DNA of the agents
were determined by PCR method (ompA gene) in 91.5% of
stool swap samples. These results contain a very high rate
of positivity when compared to the results of our study. The
reason for this; It is thought that it may be caused by the
differences in the breeding, shelter, race, region and age of
the animals from which the samples were taken. In this study
the samples were domestic pigeons bred in cages rather than
in the natural environment and they were bred in a more
controlled way may have affected our results.

Conclusion

Chlamydiosis is a zoonotic disease and that it progresses
as epidemics in animals has increased its importance in
pet breeding. For this reason, knowing the epidemiology,
pathogenesis of the disease, methods of prevention and
treatment, and taking the proposed measures against the
disease has become a necessity in terms of both economic
and human health. In this study; C. psittacii ompA gene
was determined by pcr method at a rate of 3% in dry feces
samples taken from domestic pigeons and paraquets bred
for hobby purposes in Konya. The importance of studies
on public health both in the world and in our country is
increasing day by day. It is thought that the data obtained
as a result of this study will be a source for similar studies
and will especially contribute to training projects aimed at
informing our breeders.

Conflict of Interest

The authors did not report any conflict of interest.

Funding

This study was supported by the Scientific Research Projects
Coordination Unit, Selcuk University (Project Number:

24401095).

References

Abd El-Ghany WA, 2020. Avian chlamydiosis: a world-wide

258

Tuzcu et al

emerging and public health threat. Adv Anim Vet Sci, 8(s2),
82-97.

Abdelrahman Y, M. & Belland R], 2005. The chlamydial
developmental cycle. FEMS Microbiol Rev, 29, 949-959.
Altintas O, Unal N, Karagoz A, Cantekin Z, 2020. Investigation
and Genotyping of Chlamydia psittaci ompA Gene in Pigeon
(Columbia domestica) Feces. Mikrobiyol Bul, 54(1),144-

153.

Ang 0, Tiimbay E, Ang Kiigiiker M, 2011. Zoonozlar, 1.Baski,
Nobel Tip Kitabevi, istanbul, Tiirkiye.

Arda M, 2008. Kafes Kusu Hastaliklari. 1. Baski, Ayban
Matbaaclik ve Yayincilik, Ankara, Tiirkiye.

Balsamo G, Maxted AM, Midla JW, Murphy JMK, et al., 2017.
Compendium of measures to control Chlamydia psittaci
infection among humans (Psittacosis) and pet birds (Avian
chlamydiosis). ] Avian Med Surg, 31 (3), 262-282.

Beeckman DS, Vanrompay DCG, 2009. Zoonotic
Chlamydophila psittaci infections from a clinical
perspective. Clin Microbiol Infect, 15, 11-17.

Bommana S, Polkinghorne A, 2019. Mini review:

Antimicrobial control of chlamydial infections in animals:
Current practices and issues. Front Microbiol, 10,113.

Borel N, Polkinghorne A, Pospischil A, 2018. A review
on chlamydial diseases in animals: Still a challenge for
pathologists? Vet Pathol, 55,374-390.

Celebi B, Ak SA, 2006. Comparative study of detecting
Chlamydophila psittaci in pet birds using isolation in
embryonated egg and polymerase chain reaction. Avian
Dis, 50(4), 483-489.

Cetinkaya E, Ayhan K, 2012. Molecular Technics Used in
Microbiology. Karaelmas Sci Eng. ], 2 (1), 53-62.

Chahota R, Ogawa H, Mitsuhashi Y, Ohy K, et al., 2006. Genetic
diversity and epizootiology of Chlamydophila psittaci
prevalent among the captive and feral avian species based
on VD2 region of ompAgene. Microbiol Immunol, 50(9),
663-678.

Chu ], Yarrarapu SNS, Durrani MI, 2022. Psittacosis. [Updated
2021 Aug 25]. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2022 Jan-.Available from:
https://www.ncbi.nlm.nih.gov/books/NBK538305/

Haag-Wackernagel D, 2006. Human diseases caused by feral
pigeons. In: Advances in vertebrate pest management, Ed;
Feare CJ, Cowan DP, vol 4. Filander, Fiirth.

Harkinezhad T, Verminnen K, Buyzere Md, Rietzschel E, et
al,, 2009. Prevalence of Chlamydophila psittaci infections
in a human population in contact with domestic and
companion birds. ] Med Microbiol, 58, 1207-1212.

Heddema ER, Ter Sluis S, Buys JA, Vandenbroucke-Grauls
CM, et al., 2006. Prevalence of Chlamydophila psittaci in
fecal droppings from feral pigeons in Amsterdam, The
Netherlands. Appl Environ Microbiol, 2(6), 4423-5.

Herrmann B, Persson H, Jensen JK, Loensen HD, et al., 2006.
Chlamydophila psittaci in fulmars, the aroe Islands. Emerg
Infect Dis, 12 (2), 330-32.

Karakuzulu H, 2003. Tirkiye'deki ©nemli hayvanat
bahgelerinde bulunan su kuslar1 ve bakicilarinda

Eurasian | Vet Sci, 2022, 38, 4, 254-259




Chlamydophila psittaci in pigeons and paraquets

Chlamydia psittaci prevelansinin belirlenmesi. Doktora
Tezi, Uludag Universitesi Saghk Bilimleri Enstitiisii, Bursa.

Lenny H, Inge R, Marianne JK], Frederika D, et al, 2020.
Animal sources for zoonotic transmission of psittacosis: a
systematic review. BMC Inf Dis, 20,192.

World Organization For Animal Health, 2022. Avian
Chlamydiosis. Website. https://www.oie.int/fileadmin/
Home/eng/Health_standards/tahm/2.03.01_AVIAN_
CHLAMYD.pdf/, Accessed time: 25.05.2022

Prukner-Radovci¢ E, Horvatek D, Gottstein Z, Grozdani¢ IC, et
al,, 2005. Epidemiological investigation of Chlamydophila
psittaci in pigeons and free-living birds in Croatia. Vet Res
Commun, 1, 17-21.

Raso TF,Junior AB, Pinto AA,2002. Evidence of Chlamydophila
psittaci infection in captive Amazon parrots in Brazil. ] Zoo
wildl Med, 33(2),118-121.

Ruiz-Laiton A , Molano-Ayala N, Garcia-Castiblanco S,
Puentes-Orozco AM, et al, 2022. The prevalence of
Chlamydia psittaci in confiscated Psittacidae in Colombia.
Prev Vet Med, 200 (2022), 105591.

Sachse K, Bavoil PM, Kaltenboeck B, Stephens RS, et al,
2015. Emendation of the family Chlamydiaceae: proposal
of a single genus, Chlamydia, to include all currently
recognized species. Syst Appl Microbiol, 38, 99-103.

Sara AB, Romy ER, Marloes H, 2018. Chlamydia psittaci and C.
avium in feral pigeon (Columba livia domestica) droppings
in two cities in the Netherlands. Vet Q, 38(1),63-66.

Sareyyupoglu B, Cantekin Z, Bas B, 2007. Chlamydophila
psittaci DNA Detection in the Faeces of Cage Birds.
Zoonoses Public Health, 5,237-242.

Shaw KA, Szablewski CM, Kellner S, Kornegay L, et al., 2019.
Psittacosis outbreak among workers at chicken slaughter
plants, Virginia and Georgia, USA, 2018. Emerg Infect Dis,
25,2143-5.

Tanaka C, Miyazawa T, Watarai M, Ishiguro N, 2005.
Bacteriological survey of feces from feral pigeons in Japan.
] Vet Med Sci, 67(9), 951-953.

Tatari Z, Peighamabri SM, Madani SA, 2016. Detection of
chlamydial infection in Iranian turkey flocks. Iran ] Vet
Med, 10(2), 83-90.

Vanrompay D, Harkinezhad T, Walle M, Beeckman D, et al,,
2007. Chlamydophila psittaci transmission from pet birds
to humans. Emerg Infect Dis, 13 (7), 1108-10.

Yunfeng S, Junxian C, Xiaohan S, Jiajia H, et al, 2021. A
case of Chlamydia psittaci caused severe pneumonia and
meningitis diagnosed by metagenome next-generation
sequencing and clinical analysis: a case report and
literature review. BMC Inf Dis, 21,621.

Author Contributions

Motivation / Concept: Nevin Tuzcu

Design: Nevin Tuzcu

Control/Supervision: Hasan Huseyin Hadimli, Nevin Tuzcu
Data Collection and / or Processing: Nevin Tuzcu

Analysis and / or Interpretation: Hasan Huseyin Hadimli,

Tuzcu et al

Nevin Tuzcu, Aysegul I[lban

Literature Review: Nevin Tuzcu, Aysegul Ilban
Writing the Article: Nevin Tuzcu

Critical Review: Hasan Huseyin Hadimli, Nevin Tuzcu

Ethical Approval

Selcuk University Experimental Research and Application
Center, Animal Experiments Ethics Committee 09.07.2020,
2020/59 Number Ethics Committee Decision

CITE THIS ARTICLE: Tuzcu N, Hadimli HH, Ilban A, 2022. Prevalence of
Chlamydophila psittaci infection in pigeons and paraquets by a real time

polymerase chain reaction. Eurasian ] Vet Sci, 38, 4, 254-259..

Eurasian | Vet Sci, 2022, 38, 4, 254-259






