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antigen (MOMP) of C. psittaci was detected using both the Rapid
Screening Test for Chlamydia (cassette) and the enzyme-linked
immunosorbent assay (ELISA). The results showed that out of the
150 samples examined, 60 (40%) tested positive for C. psittaci
antigen using the rapid diagnostic test, while 40 (27%) were positive
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infections for both human and avian health will improve if we can
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its zoonotic potential.
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1- INTRODUCTION

Recent research on the genome of Chlamydia has led to changes in its taxonomy. The genera Chlamydia
and Chlamydophila are members of the Chlamydiaceae family. While Chlamydophila psittaci is a member of the
recently created genus Chlamydophila, the species Chlamydia trachomatis is a member of the genus Chlamydia
[18]. The Chlamydiaceae family, which includes 13 other known species, including Chlamydia pneumoniae,
Chlamydia abortus, Chlamydia felis, Chlamydia suis, and Chlamydia trachomatis, is home to the Gram-negative,
obligatory intracellular bacterium Chlamydia psittaci [13]. Birds are common hosts and natural reservoirs of C.
psittaci, both domestic and wild [3]. Elementary bodies (Ebs), which are biologically inactive particles, are the
means by which members of the Chlamydiaceae family are spread. Doves, mynah birds, pigeons (Columbi formes),
and parrots (as psittacosis orornithosis) are all susceptible to avian chlamydiosis, which is most frequently caused by
C. psittaci. While the infected bird may exhibit nonspecific clinical signs like weight loss, diarrhea, anorexia,
polyuria, respiratory signs (dyspnea), ocular or nasal discharge, conjunctivitis, hyperthermia, abnormal excretions,
decreased egg production, and sudden death, affected birds may not exhibit any symptoms at all [9]. Direct contact
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with wild or captive birds or bird material, such as handling infected birds or inhaling respiratory secretions or fecal
particles, can expose humans to psittacosis [22]. There are currently 15 genotypes of C. psittaci that are thought to
be potentially harmful to human health and have been found in the avian reservoir [19, 25]. The genotypes of C.
psittaci are classified into types A through F, E/B, M56, and WC based on differences in the outer membrane protein
A (ompA) sequences [13, 22]. One of the main hosts of C. psittaci infections are pigeons and doves (order
Columbiformes) [20]. C. psittaci is detected using a variety of techniques, such as fluorescent antibody tests (FATS)
and enzyme-linked immunosorbent assays (ELISA). The ability to test multiple blood samples at once using
colorimetric comparison is one benefit of the ELISA technique. However, in order to identify particular proteins or
antigens, this method necessitates laboratory facilities. Rapid diagnostic tests, on the other hand, can be used in the
field right away without the need for specialised equipment [5]. The preferred medication for treating C psittaci
infections in both humans and birds is tetracycline antibiotics. For recommendations on medication dosages and
treatment duration, physicians should refer to a current formulary [2]. Although the prevalence of disease and
mortality rates are greatly decreased by antibiotic treatment, inappropriate or overuse of antibiotics has resulted in an
increase in antibiotic resistance, which poses further difficulties [1]. The purpose of this study was to use the ELISA
test to determine the prevalence of C. psittaciin in pigeon aviaries located in Baghdad Province, Irag.

2- MATERIAL AND METHOD

Sampling. The study was conducted at AL-Nahrain University's Biotechnology Research Center. 150
domestic pigeon samples in all, representing both sexes and varying ages. A random sample was taken from 40
pigeon aviaries located throughout Baghdad. There were at least fifty pigeons in each of these privately owned and
operated aviaries. Before beginning any treatment, oropharyngeal swabs were taken from each pigeon exhibiting
particular clinical signs of infection. The swabs were transported aseptically in ice packs to the laboratory at AL-
Nahrain University's Biotechnology Research Center in Baghdad after being placed in special transport media
(VTM) (Liofilchem, Inc. USA).

Rohi C. psittaci Rapid Test (FlowChromatographic Immunoassay)

Is a sandwich lateral flow Chromatographic Immunoassay (cassette)(Rohi Biotechnology Co. Ltd. SH.
China)for the qualitative detection of C. psittaci in infected secretions (nose,mouth,cloaca).

Since the result of the interaction is a visible discoloration, the test's basic idea relies on the interaction between the
antigens in the sample to be tested and antibodies coated with the test plate in accordance with the manufacturer's
instructions. The liquid will flow laterally across the test strip's surface when the sample is inserted into the device's
sample hole. A noticeable T band will show up if the sample contains C. psittaci. To show a valid result, the C band
should always show up after a sample is applied. As shown in the figure below, if it is not colored, the test is invalid.
(Figurel).

3 drops of solution

O 1 4

Positive Negative Invalid

CAlER

Figure 1: Cassette (Rapid test).
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ELISA (enzyme-linked immunosorbent assay) kit

The antigen of C. psittaci was detected with ELISA kits (Pigeons Chlamydia Psittaci ELISA Kit, for the
qualitative determination of Pigeons C.Psittaci, Pigeons Sandwich ELISA Detection, AFG Bioscience, USA). This
test used for detection of these bacteria, it is more sensitive than other serological tests [17]. To obtain a high
concentration of antigen, the samples were centrifuged at 3000 g for 20 minutes after being left at room temperature
for 4 hours.

The assay kit As directed by the manufacturer, C.Psittaci was used in the sample. Purified antibody was used to coat
the microtiter plate, create a solid-phase antibody, and then add the sample to wells. When combined with C.Psittaci
antibody that was HRP labeled, the result was an antibody-antigen-enzyme-antibody complex. Following thorough
washing, TMB substrate solution was added, which turned blue. After the HRP enzyme-catalyzed reaction is
stopped by adding a 0.1N H2SO4 solution, the color change is measured spectrophotometrically (optical density
OD) at a wavelength of 450 nm using an ELISA microplate reader (Expert plus microplate reader, Germany). after
the non-combinative antigen and other materials have been cleaned and removed. The OD sample was considered
negative when it was less than the cutoff value and positive when it was greater than or equal to the cutoff value
[12].

Statistical Analysis:

The effect of different factors in study parameters was detected using the Statistical Analysis System- SAS
(2018) program. In this study, a significant comparison between percentages (0.05 and 0.01 probability) was made
using the chi-square test [29].

3- RESULTS AND DISCUSSION

The avian pathogen Chlamydia psittaci is frequently found in poultry, pigeons, wild birds, and pet birds.
However, there are documented risks of transmission from birds, particularly pigeons, which can result in zoonotic
disease in humans. Surveying and gathering baseline information on the prevalence of C. psittaci in lragi pigeons
was the aim of this study. As far as we are aware, this study is the first to document the epidemiology of C. psittaci
in Iraqi pigeons.

In this study , results of the Rohi Rapid Test showed that, out of 150 samples, 60(40%)were positive for C. psittaci,
while 90 samples (60%) tested negative (Table 1). The Rapid Test/Cassette used in this study is a lateral flow
chromatographic immunoassay designed for the simultaneous detection and rapid screening in pigeon’s houses and
laboratories aiding in the diagnosis of C. Psittaci infection.

(Table 1): The percentage of C. Psittaci infection according to Rapid Test/Cassette

Diagnostic test +ve samples -ve samples Total
C. psittaci No. % No. % No. %
Rapid Test 60 40% 90 60% 150 100%
Chi-square test —° 6.00 ** - --
(P-value) (0.010)
** (P<0.01).

The results from the ELIZA test, indicated that, among the 150 pigeon samples, 40 (27%) were positive for C.
Psittaci antigen, while 110 (73%) were negative, , indicating an overall infection rate for chlamydiosis, as shown in
(Table 2).

71



Dijlah Journal of Medical Sciences (DJMS) Vol. 1, No. 3, May, 2025, pp. 69-76
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 09

(Table 2): The percentage of C. Psittaci infection and controls according to ELISA test

+ve -ve +ve samples -ve samples Total
Blank | Control | Control | <0.38 >0.033
No. % No. % No. | %
0.000 |0.38 0.033 40 27% | 110 73% | 150 | 100%

Chi-square test —”: 32.667 **
(P-value): 0.0001
*+ (P<0.01).

The positive samples identified by the ELISA test (27%) were lower than those identified by the rapid test (40%) as
shown in figure 2. This is attributed to the higher sensitivity and specificity of the ELISA test compared to the rapid
test [28].

Comparison of C. Psittaci Infection Rates: Rapid Test vs. ELISA Test

C. Psittaci Infection by Rapid Test/Cassette C. Psittaci Infection by ELISA Test

Positive Samples  mmm Negative Samples

Figure 2: Comparison of C.psittaci infection rate: Rapid Test vs.ELISA Test

The seroprevalence of chlamydiosis varied across different age groups, ranging from 5% to
32.5% and was higher in the (1-2) months category (Table 3) and (Figure 3).

(Table3): The percentage of infected pigeon with C. Psittaci according to the age

NO Age\month No. of infected pigeon Percentage %
1 1-2 M. 13 32.50 %
2 2-3 M. 10 25.00 %
3 3-4 M. 6 15.00%
4 4-5 M. 5 12.50 %
5 5-6 M. 4 10.00%
6 6-8 M. 2 5.00 %

Total 40 100 %
Chi-square test —° 76.802 **
(P-value) (0.0063)
** (P<0.01).

(P<0.01)= Highly Significant
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Age-Based Distribution of C. Psittaci Infection in Pigeons

Figure 3: Distribution of chlamydial infection between the pigeon according to age

Using the C. psittaci antigen-specific ELIZA Kkit, a highly sensitive and specific method for detecting
chlamydial antigen (Ag), 40 out of 150 oropharyngeal samples (27%) from potentially infected pigeons were found
to contain C. psittaci.

Between 1966 and 2005, 38 studies examined the seroprevalence of C. psittaci in pigeons. Seropositivity rates in
these studies ranged from 12.5% to 95.6% [10, 14, 16, 23]. Nevertheless, serological assays that identify antibodies
against chlamydial lipopolysaccharide (LPS) antigens or chlamydial whole organisms were employed in each of
these investigations.

Previous studies have reported the prevalence of C. psittaci in pet bird s and pigeons. Some studies found a low
chlamydial infection rate, such as in the Netherlands, where the rate was (7.9%) [23, 11]. A recent study conducted
in 20230n pigeon infection with C. Psittaciin in Sweden reported a prevalence of 14% [21], while an Iranian study
found a prevalence of 14.3% in pigeons [8].

Other studies of C. psittaci infection in pet bird have shown a high incidence rate, such as in China reported a
prevalence of 35.37% (110 out of 311) [26], and in Brazil, the prevalence of C. psittaci was high among pet bird
(37.8%) [6]. Accordance with two previous studies, high infection rates were observed in Switzerland, where Zurich
by Zweifel [27] demonstrated that 10 out of 24 (41.7 %) pigeons were positive for C. psittaci. and in Belgium,
where 13 out of the 32 (40.6 %) pigeon in breeding facilities were found to be infected [7].

Compared with these studies, the infection rate of 27% observed in pigeon in our study was higher than some
countries but close to or lowers than in others. Overall, it is challenging to compare findings across different studies
due to variations in environmental conditions, diagnostic methods, feeding practices, bird husbhandry practices, and
bird welfare. In addition, prevalence rates can vary from one location to another due to factors such as climate,
geographical area, sample size animal [15].

Our results are in line with two studies: one by Teske [24] in Germany, which reported a 29.1% infection rate of C.
psittaci in young racing pigeons, and another by Cong [4], which reported a 31.09% infection rate among pigeons
from bird markets in northwest China.

The climate and geographic features of Baghdad, such as the temperature, humidity, and dusty winds, may facilitate
the infection and spread of C. psittaci among pigeons.

Group feeding, mixed feeding, stacked cages, and a lack of ventilation systems in pigeon houses and pet markets
may all be contributing factors to the high incidence of C. psittaci infection in pigeons. Additionally, pet store
owners or pigeon breeders might not promptly clean up food spills or feces.
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The risk of human infection in this area may be elevated by pigeons, which may be considered potential reservoirs
of zoonatic psittacosis. According to our findings, anyone who interacts with pigeons should be informed that they
may be at risk of catching psittacosis from them.

4- CONCLUSION

According to the current study's findings, domestic pigeons in Baghdad, Irag, have a high prevalence of C.

psittaci infection, which could be harmful to local human health. Effective steps must therefore be taken to stop the
spread of C. psittaci among domestic pigeons, as well as among staff members and clients.

REFERENCES

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Al-Rubaye, M. S., & Al-Doori, A. A. (2023). Detection of some virulence, antibacterial resistance genes
for Salmonella isolated from dogs in Baghdad city. Iragi Journal of Agricultural Sciences, 54(3), 741-747.

Balsamo, G., Maxted, A. M., Midla, J. W., Murphy, J. M., Wohrle, R., Edling, T. M., ... & Tully, T. N., Jr.
(2017). Compendium of measures to control Chlamydia psittaci infection among humans (psittacosis) and
pet birds (avian chlamydiosis). Journal of Avian Medicine and Surgery, 31(3), 262-282.

Borel, N., Polkinghorne, A., & Pospischil, A. (2018). A review on chlamydial diseases in animals: Still a
challenge for pathologists? Veterinary Pathology, 55, 374-390. https://doi.org/10.1177/0300985817751218

Cong, W., Huang, S. Y., Zhang, X. Y., et al. (2013). Seroprevalence of Chlamydia psittaci infection in
market-sold adult chickens, ducks, and pigeons in north-western China. Journal of Medical Microbiology,
62(8), 1211-1214.

Dana, O. I., Mukhtar, R. H., Mohammed, M. O., & Dyary, H. O. (2021). Comparison of a rapid test with
bPAG ELISA in pregnancy diagnosis in cows. Iragi Journal of Agricultural Sciences, 52(6), 1475-1481.

De Freitas Raso, T., Seixas, G. H., Guedes, N. M., et al. (2006). Chlamydophila psittaci in free-living Blue-
fronted Amazon parrots (Amazona aestiva) and Hyacinth macaws (Anodorhynchus hyacinthinus) in the
Pantanal of Mato Grosso do Sul, Brazil. Veterinary Microbiology, 117(2-4), 235-241.

Dickx, V., Beeckman, D. S. A., Dossche, L., Tavernier, P., & Vanrompay, D. (2010). Chlamydophila
psittaci in homing and feral pigeons and zoonotic transmission. Journal of Medical Microbiology, 59(11),
1348-1353.

Doosti, A., & Arshi, A. (2011). Determination of the prevalence of Chlamydia psittaci by PCR in Iranian
pigeons. International Journal of Biology, 3(4), 79.

Golestani, N., Khoshkhoo, P. H., Hosseini, H., & Azad, G. A. (2020). Detection and identification of
Chlamydia spp. from pigeons in Iran by nested PCR and sequencing. Iranian Journal of Microbiology,
12(4), 331.

Haag-Wackernagel, D. (2005). Feral pigeons (Columba livia) as a potential source for human ornithosis. In
Proceedings of the 3rd Workshop for Diagnosis and Pathogenesis of Animal Chlamydioses, Siena, Italy
(pp. 15-16).

Heddema, E. R., ter Sluis, S., Buys, J. A., et al. (2006). Prevalence of Chlamydophila psittaci in fecal
droppings from feral pigeons in Amsterdam, the Netherlands. Applied and Environmental Microbiology,
72(6), 4423-4425.

Khalaf, A. S., & Aldoori, A. (2018). Isolation and detection of rotavirus by enzyme-linked immune assay in
fecal specimens of buffalo calves. Iragi Journal of Agricultural Sciences.

Kowalczyk, K., & Wojcik-Fatla, A. (2022). Chlamydia psittaci in fecal samples of feral pigeons (Columba
livia forma urbana) in urban areas of Lublin city, Poland. Current Microbiology, 79(12), 367.

74


https://doi.org/10.1177/0300985817751218

Dijlah Journal of Medical Sciences (DJMS) Vol. 1, No. 3, May, 2025, pp. 69-76
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 09

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Laroucau, K., Mahe, A. M., Bouillin, C., Deville, M., Gandouin, C., Touati, F., Guillot, J., & Boulouis, H.
J. (2005). Health status of free-living pigeons in Paris. In Proceedings of the 3rd Workshop on Diagnosis
and Pathogenesis of Animal Chlamydioses, Siena, Italy (pp. 17-18).

Mikaeel, F. B., & Al-Saeed, A. T. M. (2020). Serological and molecular diagnosis of Toxoplasma gondii
among ewes and horses in Duhok province, Irag. The Iragi Journal of Agricultural Science, 51(4), 1212—
1219.

Mitevski, D., Pendovski, L., Naletoski, I., & llieski, V. (2005). Surveillance for the presence of
Chlamydophila psittaci in pigeons and doves from several towns in Macedonia. In Proceedings of the 3rd
Workshop on Diagnosis and Pathogenesis of Animal Chlamydioses, Siena, Italy (pp. 141-145).

Noomi, B. S. (2018). Comparative diagnostic study of avian salmonellosis in Salahaldeen province. lraqi
Journal of Agricultural Sciences, 49(5).

Parija, S. C. (2023). Chlamydia and Chlamydophila. In Textbook of Microbiology and Immunology (pp.
XX-XX). Springer, Singapore. https://doi.org/10.1007/978-981-19-3315-8 46

Ravichandran, K., Anbazhagan, S., Karthik, K., Angappan, M., & Dhayananth, B. (2021). A
comprehensive review on avian chlamydiosis: A neglected zoonotic disease. Tropical Animal Health and
Production, 53(4), 414.

Sachse, K., Laroucau, K., & Vanrompay, D. (2015). Avian chlamydiosis. Current Clinical Microbiology
Reports, 2, 10-21.

Sporndly-Nees, E., Uhlhorn, H., Jinnerot, T., & Neimanis, A. (2023). Chlamydia psittaci in garden birds in
Sweden. One Health, 16, 100542.

Stokes, H. S., Berg, M. L., & Bennett, A. T. (2021). A review of chlamydial infections in wild birds.
Pathogens, 10(8), 948.

Tanaka, C., Miyazawa, T., Watarai, M., et al. (2005). Bacteriological survey of feces from feral pigeons in
Japan. Journal of Veterinary Medical Science, 67(9), 951-953.

Teske, L., Ryll, M., Rubbenstroth, D., Hénel, I., Hartmann, M., Kreienbrock, L., & Rautenschlein, S.
(2013). Epidemiological investigations on the possible risk of distribution of zoonotic bacteria through
apparently healthy homing pigeons. Avian Pathology, 42(5), 397-407.

Vorimore, F., Holzer, M., Liebler-Tenorio, E. M., et al. (2021). Evidence for the existence of a hew genus
Chlamydiifrater gen. nov. inside the family Chlamydiaceae with two new species isolated from flamingos.
Systematic and Applied Microbiology, 44(4), 126200.

Zhang, N. Z., Zhang, X. X., Zhou, D. H., et al. (2015). Seroprevalence and genotype of Chlamydia in pet
parrots in China. Epidemiology and Infection, 143(1), 55-61.

Zweifel, D., Hoop, R., Sachse, K., Pospischil, A., & Borel, N. (2009). Prevalence of Chlamydophila
psittaci in wild birds — Potential risk for domestic poultry, pet birds, and public health? European Journal
of Wildlife Research, 55, 575-581.

Meyer, T. (2016). Diagnostic procedures to detect Chlamydia trachomatis infections. Microorganisms,
4(3), 25.

SAS Institute. (2018). Statistical Analysis System: User's Guide (Version 9.6). Cary, NC: SAS Institute Inc.

75


https://doi.org/10.1007/978-981-19-3315-8_46

Dijlah Journal of Medical Sciences (DJMS) Vol. 1, No. 3, May, 2025, pp. 69-76
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 09

sy Ry A Ll A el alead) e LU Jlatial g diligd) 3 haial) jLES)
o ad) LAY 5 13 Lad) Jea

-

DA

¢ Jsahall Al bl e)al Cunsall Jaladl g g Al 3 505l oada () A 5 (2 gad Canan il plaald) aay
il aalialy o liml Jare gli5 ) Caas Aale Tpann A 5 Alegal) Land) Al sall (gl 1Y) o iing 315
Ol ol i) el

Jaine HuaeS il sleadl ol adl) cilie 8 L S0 oda HLESH (sae a3 ) Al jall o3 Caags
gelieS Lah (il ey o3 38y il 5 SV (g ) oa LSl odgd et N a SN eLEall (45 50 s 52al)
A il Gl HLEAY) (e dpal)  aadien Ll (15 Gl glail

ol A Y oYY s e (Badl) oo Anne A I jiall alaal) Cilass (e diie 104 4e gana Le pan
ebidl iadl duglie Aaud g Woal g (Capnsl€ll) 5 5xiall oy pudl (andll Adasd 5y daaall acaisall (o CaSSH 5 Y YE
(33 w3V dasi )

OIS gyl (andll Alausd 5y Lguand 3 Aie 100 e LSl a3gd JSI Ladl) SLEEY) () gl o el
(5SS il il |30 LR e Aplan) (% YY) £+ Aaiil) cuilS g Ailal) 3 il acatad Al (%€ 0) T
DT agd Ao Lae b 25300 5 jiiall Lanall 430 saadl ClBISWY) 5 Chpaall jildall 2840 e b Sl 38 BT mpa 53

LJL“"‘Y‘} )}#\ :iMLAQ d}dﬂ\ XY

76



