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A B S T R A C T 

 
Chlamydia infections are occurring in wild bird’s. Efforts to detect and identify Chlamydia are important 
because it is often accompanied with concurrent infection and variable outbreaks. Human being in contact with 
wild and pet bird’s shops are exposed to hazards of infection. In the present study 145 wild birds(doves, tree 
sparrows, and domestic and migratory quails) and 65 Pet birds(Budgerigars, Finches, Love birds and 
Cockatiels)were examined to detect Chlamydia inclusions,  smears from livers, lung, heart and spleen from 
these birds were stained by Giemsa stain to demonstrate the presence of Chlamydia inclusions .pooling of 
internal organs were inoculated in ECE via yolk sac route for isolation of Chlamydia psittace and smears from 
yolk sacs were subjected to Gimenez stain .Chlamydia psittace detection was high from liver of pet birds 70-
100% while from wild birds was 60-73 %. In a Comparison between PCR, Giemsa and Gimenez stains 
revealed that the PCR was more sensitive in identification of Chlamydia psittace from wild and pet birds and 
the incidence was higher in pet birds (80-100%) than in wild birds (64-85%). After experimental infection 
with Chlamydia psittace the more pathogenic isolates were from pet birds for chickens and quails than other 
isolates. By PCR sequencing for ompA gene of isolated strain was found to belongs to genotype A of 
Chlamydia psittace.  
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1. INTRODUCTION 

Chlamydia are Gram-negative, obligate and 
non-motile organisms, it is a zoonotic disease 
caused by intracellular bacteria, which represent a 
problem in veterinary and human medicine all over 
the world. Numerous wild and domesticated bird 
species fall ill, wild birds potentially play role in 
the transmission of the disease in humans 
(Eugster,1980 and Krizek and Prukner, 2009). 
Chlamydophila psittace infection in birds (Avian 
chlamydiasis) and humans(psittacosis) 
chlamydophila psittace is shed in the faeces and 
nasal /ocular discharge (west,2011. Marta et al 
.2015 and Hopkins et al .2016) recorded that avian 
chlamydiosis is a zoonotic disease occurring in 
human, poultry and exotic birds. They suggested 
that some wild bird species play an important role 
as reservoirs for Chlamydia, especially 
chlamydophila psittace whereas C. psittace is the 
predominant chlamydial agents in birds. Hala, 

2015 succeeded in isolation of chlamydophila 
psittace in high incidence from (turkeys, chickens, 
ducks and pigeons) with high incidence from liver, 
lung, spleen and heart. Vertical transmission of 
Chlamydia was described and transmission is 
primarily from one infected birds to another (witten 
brink et al. 1993, Andersen et al .1997 and Dovc et 
al., 2007). The usual duration between exposure to 
c. psittace and onset of illness ranges from 3days to 
several weeks (2-8 weeks) (Fudge 1996 and 
Dhama et al 2008). Jenkins, 1989; Harrison 1989; 
Vanrompay et al., (1995); Andersen et al., (1997) 
and Woldehiwet, (2001) reported that clinical signs 
in birds infected with Chlamydophila psittaci 
include sinusitis, and respiratory problems, yellow 
green dropping, anorexia, loss of body weight, 
pneumoenteritis, polyuria and dullness, unilateral 
or bilateral conjunctivitis and keratoconjunctivitis.  
Chlamydophila psittaci can be identified using 
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species-specific conventional PCR (Messmer et al., 
1997; Sachse and Hotzel, 2003; Van Loock et al., 
2005), current PCR tests for detection of Cp. 
psittaci target the ompA gene or the 16S–23S 
rRNA gene (Everett et al., 1999b; Geens et al., 
2005 and Messmer et al., 1997). 

Aim of this study was the detection and 
identification of Chlamydia from wild and pet birds 

2. MATERIAL AND METHODS 

2.1. Birds 

145 Wild birds (30 doves, 25 tree sparrows,50 
domestic and 40 migratory quails and 65 Pet birds 
(20 Budgerigars, 30 Finches, 5 Love birds and 10 
Cockatiels) were examined. 
Seventy broiler chicken 15 days old and seventy 15 
days old quails were use in this study for 
experimental infection with the isolated and 
identified c. psittace. 

2.2. Samples 

Specimens were collected from internal organs 
(livers, hearts and lungs) of wild and pet birds for 
detection of chlamydia.  

2.3. Chicken embryo inoculation  

were applied according to (Busby et al., 1964; 
Gimenez, 1964) 

2.4. PCR according to (Doosti, 2011) Titration of 
Chlamydophila psittaci strains on ECE and 
tissue culture  

were applied according to Alethea et al. (2014) 

2.5. Experimental design: 

To study the pathogenicity of the isolated 
Chlamydophila Psittaci:  Seventy 15 days old 
commercial Cobb chicks and seventy 15 days old 
commercial quails were divided into 4 groups. The 
birds were infected intra tracheally with 0.2 ml of 
3 different types of Chlamydophila psittaci strains 
from (Pet birds, migratory quails and tree 
sparrows). Post infection, birds were observed 
daily up to 34 days for observation of the clinical 
signs and lesions. One bird from each group was 
sacrificed daily for the first 10 days’ post infection 
then each 3days 1,2,3,4,5,6,7,8,9,10, 14,17,21, 
24,28,34 days P.I. The sacrificed birds were 
necropsied and lesions were recorded. Samples 
from liver, lungs, heart, spleen, pancreas, 
pericardium, intestine, air sac, trachea, and kidneys 
were collected and subjected to both impression 
smear and ECE reisolation.  

2.6. Sequencing of isolated strain: the analysis of 
ompA gene of Chlamydophila psittaci applied 
according to (tamura et al .2013).

                    

Table (1): Experimental infection with Chlamydophila psittaci strains* in chickens and quails 
 

Group Chlamydia isolate Age/day Birds no. in each group Route of infection Dose 

1a Pet birds 

15 

20 C 

I/T 106 TC ID/ml 

2a Migratory quails 20 C 

3a Tree sparrows 20 C 

1b Pet birds 20 Q 

2b Migratory quails 20Q 

3b Tree sparrows 20Q 

Non infected control - 10 chickens 

10 quails 

- - 

*Chlamydophila psittaci from: 1- Pet birds, 2- Migratory quails, 3- Tree sparrows, I/T: Intratracheal, C: chickens, Q: 
quails 
 
3. RESULTS: 

3.1. Clinical signs and p.m. lesions in chickens and 
quails infected experimentally: 

Clinical signs in chickens appeared in the form of 
mucoid diarrhea, unilateral ocular lesions, 
sleepiness, rapid breathing, sneezing, 
conjunctivitis, weakness and ruffled feathers. The 
clinical signs appeared in quails in form of mucoid 

greenish diarrhea, gasping, loss body weight and 
ocular lesions. 
PM lesions in chickens: congestion of internal 
organs (liver, heart, lung, kidneys and spleen), 
pericarditis, and intestine filled with fluids, 
airsacculitis and congested muscle. Similar lesions 
occur in quails. 

3.2. Results of Sequence analysis for one strain of 
pet birds 
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The partial ompA sequence of isolated strain was 
placed in genotype A of Chlamydophila psittaci 
which had the highest identity with previously 
described strains of genotype A. Phylogenetic 
analysis of ompA gene sequence of Chlamydophila 
psittaci in psittacine birds. Other sequences were 

obtained from gene bank (accession numbers are 
indicated). Bootstrap values obtained from 1000 
replications are shown at branch. The scale bar 
represents the number of substitutions for a unit 
branch length (Fig. 1).

   
 Table (2): result of different methods used for identification of Chlamydophila psittaci. Comparison between 
different methods of identification using tissue smears stained with Giemsa, and yolk sac impretion smear 
stained by Gimenez, and ECE inoculation: - 
 

Bird 
Tissue smear* (Giemsa) Gimenez Embryonic death 

Liver Lung Heart positive Negative Positive Negative 

Budgerigars 

(20) 

15 

(75%) 

10 

(50%) 

8 

(40%) 

17 

(85%) 

3 

(15%) 

14 

(70%) 

6 

(30%) 

Lovebirds (5) 4 

(80%) 

3 

(66%) 

2 

(40%) 

5 

(100%) 

0.0 

(0.00%) 

3 

(60%) 

2 

(40%) 

Finches 

(3) 

3 

(100%) 

2 

(66.60 

1 

(33.3%) 

3 

(100%) 

0.0 

(0.0%) 

2 

(66.6%) 

1 

(33.3%) 

Cockatiels 

(10) 

7 

(70%) 

6 

(60%) 

5 

(50%) 

9 

(90%) 

1 

(10%) 

6 

(60%) 

4 

(40%) 

Tree Sparrows 

(25) 

15 

(60%) 

12 

(48%) 

10 

(40%) 

19 

(76%) 

6 

(24%) 

15 

(60%) 

10 

(40%) 

Doves (30) 22 

(73%) 

18 

(60%) 

14 

(46%) 

25 

(83.3%) 

5 

(16.7%) 

21 

(70%) 

9 

(30%) 

Migratory 

quails (40) 

24 

(60%) 

26 

(65%) 

20 

(50%) 

38 

(95%) 

2 

(5%) 

28 

(70%) 

12 

(30%) 

Domestic 

quails 

33 

(66%) 

30 

(60%) 

25 

(50%) 

41 

(82%) 

9 

(18%) 

34 

(68%) 

16 

(32%) 

*stained with Giemsa stain 
 

Table (3): Comparison between result of PCR and other conventional methods for detection of Chlamydophila 
psittaci 

 
Species of birds Total number of birds PCR Giemsa Gimenez 

Tree sparrows 8 6 (75%) 7 (87.5%) 8 (100%) 

Migratory quails 10 9 (90%) 9 (90%) 10 100%) 

Domestic quails 10 8 (80%) 10(100%) 9 (90%) 

Doves 10 8 (80%) 9 (90%) 10 100%) 

Budgerigars 5 4 (80%) 5 (100%) 4 (80%) 

Finches 2 2(100%) 2 (100%) 2 (100%) 

Cockatiels 3 2(66.6%) 2 (66.6%) 3 (100%) 

Lovebirds 2 2 (100%) 2 (100%) 2 (100%) 
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  Fig. (1): Phylogenetic tree of sequence analysis 
 
4. DISCUSSION 

In this study impression smears stained by 
Giemsa stain from different organs of wild birds 
(domestic quails, migratory quails, tree sparrows, 
and doves) showed high percent of positive 
Chlamydophila psittace (72%), (85%) (64%) and 
(76.6%), respectively. High incidence of 
Chlamydophila psittaci recorded by Hadia (1987) 
67.32% from migratory birds, also El Jakee et al. 
(2014) who recorded 81.8% and 77.4% from cattle 
egret and hoopoe, respectively. In case of pet birds 
(budgerigars, love birds, finches, and cockatiels) 
also high incidence of Chlamydophila psittaci was 
recorded (85%), (80%), (100%) and (80%), 
respectively. 

These results agree with Hadia (1984) which 
recorded the highest ratio of infection in liver 
(93%-100%) in Budgerigars and finches 
respectively, while in lung was (40%-0%), 
respectively.  While Schwartz and Fraser (1981) 
recorded lower incidence of Chlamydophila 
psittaci cockatiel (26.9%), love birds (21.4%) 
finches (75.3%) were positive. From the obtained 
results it is clear that wild birds (Doves, Tree 
sparrows, Domestic quails and migratory quails) 
and pet birds (Budgerigars, finches, love birds, and 
cockatiels) considered as natural host and shed the 
organism in their excretions, similar results were 
also reported by Brand (1989) and Andersen et al., 
(1997). The internal organs (liver, heart, and lungs) 
were examined by impression smears stained by 
Giemsa, Chlamydophila psittaci inclusion bodies 
appeared as small, round, purple, red and blue dots 
in liver, lung, heart which agree with that 

mentioned by Hadia (1987), Andersen (1996) and 
Wittenbrink et al. (1993). 

The result of microscopical examination of 
suspected tissues reveals that liver was the most 
affected organ in tree sparrows, doves, domestic 
quails and migratory quails and results were (60%), 
(73%), (66%) and (60%) respectively. While the 
incidence of Chlamydophila psittaci in lung was 
high but lower than liver in the same wild birds 
(48%), (60%), (60%) and (65%), respectively. The 
lesser ratio was recorded from the heart and the 
percentage was (40%), (46%), (50%) and (50%), 
respectively. These results agree with Moore and 
Petrok (1985) who recorded that chlamydia in liver 
was (78%). 

On the other hand, Chlamydophila psittaci 
incidence of pet birds was high in liver of 
(budgerigars, love birds finches, and cockatiels), 
the percentage was (75%), (80%), (100%) and 
(70%), respectively and the percentage in the lung 
was (50%), (66%), (66.6%) and (60%), 
respectively. While lower percentage of detection 
was from the heart (40%), (40%), (33.3%) and 
(50%), respectively. The obtained results showed 
high incidence of infection. Pathogencity of 
Chlamydophila psittaci for embryonated chicken 
eggs showed congestion of embryo and yolk sac 
vessels, similar observations recorded by 
Bougioukils et al. (2000). 

By examination of yolk sac membrane 
impression smear stained by Gimenez from 
infected chicken embryo by wild birds isolate the 
percentage of infection was (76%), (83.3%), (82%) 
and (95%), respectively in (tree sparrows, doves, 
domestic quails, and migratory quails). These 
results agree with El-Jakee et al. (2014) which 
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analyzed Chlamydia by using Gimenez stain for 
Hoopoe and Cattle egret and the Chlamydophila 
psittaci positive ratio was 89.1% and 83.0%, 
respectively. On other hand, in our study 
Chlamydophila psittaci from infected yolk sac by 
pet birds isolates revealed (85%), (100%), (90%) 
and (100%) from (budgerigars, finches, cockatiels, 
and love birds), respectively. 

In our study, psittacine birds and migratory 
birds showed the highest isolation ratio followed 
by Doves, Domestic quails and finally tree 
sparrows which agree with the results recorded by 
Beven and Bracewell (1986) who found the highest 
isolation ratio of Chlamydophila psittaci in 
psittacine birds then followed by doves. 
Polymerase chain reaction (PCR) used for 
diagnosis of Chlamydophila psittaci using species 
specific conventional PCR and the ompA gene was 
investigated as target DNA sequence among family 
chlamydiacae as mentioned by Takashima et al., 
(1996), Geens et al., (2005), Geigenfeind et al., 
(2012) and use 16S rRNA as target sequence 
among family chlamydiacae (Messmer et al., 1997; 
Everett et al., 1999b; Clarridge, 2004 and Maira et 
al., 2012). 

In this study, ten positive samples from 
domestic quails, eight from tree sparrows, ten from 
migratory quails, ten from doves were selected 
according to severity of infection. The amplified 
product specific for Chlamydia ompA gene was 
demonstrated in domestic quails (80%), tree 
sparrows (78%), doves (80%) and migratory quails 
(90%) (Fig. 1). These results are similar to El Jakee 
et al. (2014) who recorded that result of PCR 
among Hoope, and cattle egret birds were 96.4% 
and 90.6%, respectively. Twelve positive samples 
from pet birds 5 budgerigars, 2 finches, 2 love 
birds, and 3 cockatiels were selected according to 
severity of infection. The amplified product 
specific for Chlamydophila psittaci at 1041 bp 
found the ompA gene was demonstrated in (90%) 
in budgerigars, (100%) in finches, (66.6%) in 
cockatiels, and 100% love birds. While Celebi and 
Seyyel (2006) recorded lower results from pet birds 
(34.4%) by PCR but they used organ pools. 

Sequence analysis of ompA gene fragments 
supported the classification of Chlamydophila 
psittaci into genotype A as mentioned by (Geens et 
al., 2005). The genotypes of Chlamydophila 
psittaci infection are relatively host specific 
(Andersen and Vanrompay, 2000). Chlamydophila 
psittaci genotype A was the major genotype 
associated with parrot (Zhang et al., 2015). Our 
result demonstrated that the studied Cp. 
Psittaci/HSS (KY296311) strain which isolated 
from pet birds (budgerigar) belongs to genotype A 
and showed high nucleotide homology (94%) with 

the Egyptian uncultured strain isolated from song 
bird, 92.3% with the Germany strain (MN Zhang) 
that isolated from psittacine birds as recorded by 
(Zhang et al., 2015). In addition, it was showed 
high nucleotide homology (92.1%) with Iranian 
strains Nose and UT245/AGP which isolated from 
budgerigar and African grey parrot, respectively 
(Madani and Peighambari, 2013) and 90/1051 
strain isolated from African grey parrot in Poland 
(Tomosz et al., 2015). Also, the nucleotide 
homology with the KMP09 strain isolated from 
psittacine birds (in China) was high (91.9%) (Feng 
et al., 2016).  

In experimentally infected chickens all groups 
exhibit general signs of illness, sleepiness, ruffled 
feathers, weakness, eye infection as unilateral or 
bilateral conjunctivitis in group 1a and 3a also, 
respiratory signs were observed in form of rhinitis, 
sneezing, dyspnea, gasping with mucoid diarrhea 
at first 10 days PI in some birds. These results 
similar to that recorded by Yin et al. (2013) who 
recorded clinical signs in experimentally infected 
chicken in form of respiratory signs as gasping, 
dyspnea, and rhinitis. 

Postmortem examination revealed that up to 10 
days PI mild congestion in lungs, liver, heart in 
group 1a. While, in (group 3a) mild congestion in 
kidney was observed from 7-10 days PI. Post 2-3 
Weeks PI in group 1a, 3a pericarditis, pancreatitis, 
intestine filled with fluid and liver enlarged, lungs, 
spleen and muscle congestion was observed. These 
results agree the observation of Yin et al. (2013) 
and Andersen (1996) who demonstrated the 
importance of obtaining a pharyngeal specimen for 
isolation of Chlamydia from cocktails and turkeys, 
pharyngeal swabs were more perfect than cloacal 
swabs, Birds sampled early in the infection were 
most likely to have Chlamydia in the pharyngeal 
samples only. By reisolation of Chlamydophila 
psittaci by impression smears from organs of 
infected chickens and stained by Giemsa stain, 
were positive from 2nd day PI, while in quails from 
2-4 days PI. These results agree with that recorded 
by Batta et al. (1999). By reisolation of 
Chlamydophila psittaci from infected chickens and 
quails on ECE and staining with Gimenez stain 
reisolation was positive from 2-3 days in chickens 
PI, while in quails from 4-5 days PI. 

5. CONCLUSION: 

From this study, it is clear that wild and pet birds 
showed high incidence of Chlamydophila psittaci 
in their organs and excretions which expose other 
domestic birds, workers and human dealing with 
pet birds to the risk of infection as Chlamydophila 
psittaci has major public health importance. By 
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sequence of isolated Chlamydophila Psittaci for 
determination of the serovar (subtype), 
Chlamydophila psittaci was subtype A, hence the 
identification can indicate the source of the isolate 
for epidemiological studies.  

6. REFERENCES 

Alethea, M. F.; Sandra, K.C. and Peg, A.P. (2014): 
Supplemental assay method for titration of 
Chlamydophila felis (formerly Feline 
Chlamydia psittaci) in embryonated chicken 
eggs. United States Department of 
Agriculture Center for Veterinary Biologics 
Testing Protocol. pp. 1-16. 

Andersen, A.A. (1996): Comparison of pharyngeal, 
fecal and cloacal samples for the isolation of 
Chlamydia psittaci from experimentally 
infected cockatiels and turkeys. J. Vet. Diagn. 
Invest., 8: 448-450. 

Andersen, A.A. and Vanrompay, D. (2000): Avian 
chlamydiosis. Rev. Sci. Tech. Off. Int. Epiz., 
19 (2): 396-404. 

Andersen, A.A.; Grimes, J.E. and Wyrick, P.B. 
(1997): Chlamydiosis (psittacosis, 
ornithosis). In Diseases of poultry, 10th Ed. 
(B.W. Calnek with H.J. Barnes, C.W. Beard, 
L.R. McDougald& Y.M. Saif, eds). Iowa 
State University Press, Ames, 333-349 

Batta, M.K.; Asrani, R.K.; Katoch, R.C.; Mandeep, 
S. and Joshi, V.B. (1999): Experimental 
studies of chlamydiosis in Japanese quails. 
Zent. Bl. Bakterio J., 289: 47-52. 

Bevan, B.J. and Bracewell, C.D. (1986): 
Chlamydiosis in birds in Great Britain. 2. 
Isolation of Chlamydia psittaci from bird’s 
samples between 1976 and 1984. J. Hyg., 
96: 453-458. 

Bougioukils, P.; Papaioannou, N.; Georgo,P. I. and 
Iordanidis, P. (2000): Ectopion of the 
inferior eye lids in pigeons. Avian Disease, 
44: 372-378. 

Brand, C.J. (1989): Chlamydial infections in free-
living birds. J. Am. Vet.  Med. Assoc., 11: 
1531-1535. 

Busby, D.W.; House, W. and Macdonald, J.R. 
(1964): Virology Techniques. London J. and 
A.C. grichill, Ltd. 

Celebi, B.S. and Seyyal, Ak. (2006): A 
comparative study of detecting 
Chlamydophila psittaci in pet birds using 
isolation in embryonated egg and 
polymerase chain reaction. Avian Dis., 50 
(4): 489-493. 

Clarridge, J.E.  (2004): Impact of 16S rRNA gene 
sequence analysis for identification of 
bacteria on clinical microbiology and 

infectious diseases. Clin. Microbiol. Rev., 
17 (4): 840-862. 

Dhama, K.; Mahendran, M. and Tomar, S. (2008): 
Avian chlamydiosis (psittacosis/ornithosis) 
and its public health significance. Poultry 
Fortune, 9 (7): 26-30. 

Doosti, A. (2011): Determination of the prevalence 
of Chlamydia psittaci by PCR in Iranian 
pigeons. International Journal of Biology, 3 
(4): 79-82. 

Dovc, A.; Slavec, B.; Lindtner-Knific, R.; Zorman-
Rojs, O.; Racnik, J.; Golja, J. and Vlahović, 
K. (2007): Study of Chlamydophila psittaci 
outbreak in budgerigars. Bull. Vet. Inst. 
Pulawy., 51: 343-346. 

El-Jakee, J.K.; Osman, K.M.; Ezzeldeen, N.A.; Ali, 
H.A. and Mostafa, E.R. (2014): Chlamydia 
species in free-living Cattle Egret (Bubulcus 
ibis) and Hoopoe (Upupaepops) in Egypt. 
International Journal of Veterinary Science 
and Medicine, 2: 1-6. 

Eugster, A.K. (1980): Chlamydiosis, In: Steele J.H. 
(ed). CRC Handbook series in zoonosis. 
Section A: bacterial, Rickettsial and Mycotic 
Disease. Vol. II. Florida: CRC Press, Inc. 

Everett, K.D.; Hornung, L.J. and Andersen, A.A. 
(1999b): Rapid detection of the 
Chlamydiaceae and other families in the 
order Chlamydiales: three PCR tests. J. Clin. 
Microbiol., 37 (3): 575-580. 

Everett, K.D.; Hornung, L.J. and Andersen, A.A. 
(1999b): Rapid detection of the 
Chlamydiaceae and other families in the 
order Chlamydiales: three PCR tests. J. Clin. 
Microbiol., 37 (3): 575-580. 

Feng, Y.; Feng, Y.; Zhang, Z.; Wu S.; Zhong, D. 
and Liu, C. (2016): Prevalence and genotype 
of Chlamydia psittaci in faecal samples of 
birds from zoos and pet markets in 
Kunming, Yunnan, China. J Zhejiang Univ-
Sci B (Biomed & Biotechnol), 17 (4): 311-
316. 

Fudge, A.M. (1996): A review of methods to detect 
Chlamydia psittaci in avian patients. J. 
Avian Med. Surg., 11 (3): 153-165. 

Geens, T.; Desplanques, A.; Van Loock, M.; 
Bönner, B.M.; Kaleta, E.F.; Magnino, S.; 
Andersen, A.A.; Everett, K.D.E. and 
Vanrompay, D. (2005): 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 (5): 2456-2461. 

Geigenfeind, I.; Vanrompay, D. and Haag-
Wackernagel, D. (2012): Prevalence of 
Chlamydia psittaci in the feral pigeon 



Hegazy et al. (2017). BVMJ-32(2): 168-174 

 174

population of Basel, Switzerland. J. Med. 
Microbiol., 61 (2): 261-265. 

Gimenez, D.F. (1964): Staining rickettsiae in yolk sac 
culture. Stain Technol., 39: 135-140. 

Hadia, A.A.M. (1984): Incidence and public health 
importance of ornithosis and psittacosis in 
imported and exported love birds. M.V.Sc. 
Thesis (Animal Hygiene and Food Control) 
Faculty of Veterinary Medicine, Cairo 
University. 

Hadia, A.A.M. (1987): The possible role of migratory 
birds in the tramsmision of chlamydial and viral 
agents to man. Ph.D. Thesis (Animal Hygiene 
and Food Control) Faculty of Veterinary 
Medicine, Cairo University. 

Hala, M.N. Tolba (2015): Studies on Chlamydia 
infection in some domestic birds. Ph.D. Thesis 
(Department of Avian and Rabbit Medicine) 
Faculty of Veterinary Medicine, Zagazig 
University. 

Harrison, G.J. (1989): A practitioner’s view of the 
problem of avian chlamydiosis. J. Am. Vet. Med. 
Assoc., 195: 1525-1528. 

Hopkins, J.; Alsop, J.; Varga, C.; Pasma, T., Jekel, P. 
and Rishi, L. (2016): Investigation and 
management of psittacosis in a public aviary: A 
One Health approach. Can Comm Dis Rep., 
42:112-6. 

Jenkins, J.R. (1989): Introduction to chlamydial, fungal 
and viral diseases. Proc. of the anual Conference 
of the Assoc. Avian Vet., Seattle, pp. 370-373. 

Krizek, I. and Prukner-Radovcic, E. (2009): Diagnostic 
chlamydiosis in birds. [Croatian]. VIII 
Symposium of Poultry Days 2009.Porec, 
Croatia, 25-28 March 2009, 88-97. 

Maria, B.; Linus, C.; Jonas, W.; Peter, L.; Björn, H.; 
Gunnar, G.; Björn, H. and Björn, O. (2012): 
Chlamydia psittaci in birds of prey, Sweden. 
Infect. Ecol. Epidemiol., 2: 10. 

Marta, K.; Tomasz, P and Alina, W. (2015): Prevalence 
of Chlamydia psittaci and other Chlamydia 
species in wild birds in Poland. Vector Borne and 
Zoonotic Disease, 15 (11): 652-655. 

Messmer, T.O.; Skelton, S.K.; Moroney, J.F.; 
Daugharty, H. andFielbs, B.S. (1997): 
Application of a Nested, Multiplex PCR to 
Psittacosis Outbreaks. J. Clin. Microbiol., 2043-
2046. 

Moore, F.M. and Petrak, M.L. (1985): Chlamydia 
immunoreactivity in birds with psittacosis: 
Localization of Chlamydiae by the peroxidase-
ntiperoxidase. Method Avian Dis., 29 (4): 1036. 

Sachse, K. and Hotzel, H. (2003): Detection and 
differentiation of Chlamydiae by nested PCR. In: 

PCR Detection of Microbial Pathogens, Sachse 
K. and Frey J., eds. Humana Press., New Jersey, 
USA, 123-136. 

Schwartz, J.C. and Fraser, W. (1981): Chlamydia 
psittaci infection in companion birds examined 
in Florida. Avian Dis., 26 (1): 211-213. 

Takashima, I.; Imai, Y.; Itoh, N.; Kariwa, H. and 
Hashimoto, N. (1996): Polymerase chain 
reaction for the detection of Chlamydia psittaci 
in the feces of budgerigars. Microbiol. Immunol., 
40 (1): 21-26.  

Tamura, K.; Stechner, G.; Petersun,D.; Filipski, A. and 
Kumar, S. (2013): MEGA6: Molecular 
evolutionary genetics analysis version 6.0. Mol. 
Biol. Evol., 30 (12): 2725-2729. 

Tomasz, S.; Daria P. and Darius, Z (2015): The 
prevalence and genetic characterization of 
Chlamydophila psittaci from domestic and feral 
pigeons in Poland and the correlation between 
infection rate and incidence of pigeon circovirus. 
Poultry Science, 93:3009-3016 

Van Loock, M.; Verminnen, K.; Messmer, T.O.; 
Volckaert, G.; Goddeeris, B.M. and Vanrompay, 
D. (2005): Use of a nested PCR-enzyme 
immunoassay with an internal control to detect 
Chlamydophila psittaci in turkeys. BMC Infect. 
Dis., 5: 76. 

Vanrompay, D.; Andersen, A.A.; Ducatelle, R. and 
Haesebrouck, F. (1993): Serotyping of European 
isolates of Chlamydia psittaci from poultry and 
other birds. J. Clin. Microbiol., 31 (1): 134-137. 

Vanrompay, D.; Ducatelle, R. and Haesebrouck, F. 
(1995): Chlamydia psittaci infections: a review 
with emphasis on avian chlamydiosis. Vet. 
Microbiol., 45 (2-3): 93-119. 

West, A. (2011): A brief review of Chlamydophila 
psittaci in birds and humans. (Special Issue: 
Zoonotic diseases.). J. Exotic. Pet. Med., 20 (1): 
18-20.  

Wittenbrink, M.M.; Mrozek, M. and Bisping,W. (1993): 
Isolation of Chlamydia psittaci from a chicken 
egg: evidence of egg transmission. 

Woldehiwet, Z. (2001): Avian chlamydiosis 
(Psittacosis/ornithosis). In: Poultry Diseases. 5th 
Ed., W.B. Saunders, London, UK, 194-202. 

Yin, L.; Lagae, S.; Kalmar, I.; Borel, N.; Pospischil, A. 
and Vanrompay, D. (2013): Pathogenicity of low 
and highly virulent Chlamydia psittaci isolates 
for specific pathogen-free chickens. Avian Dis., 
57 (2):242-247. 

Zhang, N.Z.; Zhang, X.X. and Zhou, D. (2015): 
Seroprevalance and genotype of Chlamydia in 
pet Parrot in China. Epidemiol. Infect., 143 
(1):55-61

 
 


