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ABSTRACT 

Avian chlamydiosis  (Ornithosis), is one of the most important neglected diseases in ducks that 

has a critical zoonotic potential and considered as a public health risk. Chlamydiosis is mostly 

responsible for poor laying performance and causes severe lesions in multiple organs of ducks. 

The main causative agent of avian chlamydiosis is considered to be Chlamydia C. psittaci, 

however, other chlamydial species were found to infect ducks as well, such as C. gallinacea. 

In this study, we discuss the incidence of avian chlamydiosis in different aged ducks.  

One hundred and twenty fecal swabs were collected, purified and injected into embryonating 

chicken eggs via the yolk sac method and the results were detected by the Gimenez stain. 

Chlamydial inclusion bodies appeared as bright red cytoplasmic inclusions. Out of the 120 

samples, 74 (61.6 %) were found to be positive and 46 (38.3 %) were negative. This high 

percentage of infected ducks indicate that ducks may be a highly mobile vector for chlamydial 

species, posing zoonotic hazard and of economic importance. 
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INTRODUCTION 

C. psittaci is a type of obligate intracellular Gram-negative bacteria that often infects birds. 

Less commonly, these bacteria can infect people and cause a disease called psittacosis. 

Psittacosis in people is most commonly associated with pet birds, like parrots and cockatiels, 

and poultry, like turkeys and ducks. Economic losses are met due to chlamydiosis in birds 

commercially raised for meat and egg production, as well as posing a permanent risk for 

zoonotic transmission to man (Sachse et al., 2015). Psitticosis is a respiratory disease that is 

usually systemic and can be fatal. The disease occurs in birds raised commercially for meat and 

egg production (Vorimore et al., 2015).   
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The main causative agent of psittacosis is C. psittaci, however, it may also be caused by other 

type of chlamydia, C. gallenacia (Sachse, 2014). These obligate intracellular pathogens have a 

unique developmental cycle that differs from other bacteria (Lin et al., 2019).   

Chlamydia spp. have a biphasic developmental cycle of 48-72 hours with four distinct 

morphological forms, the elementary bodies (EB) and the reticulate bodies (RB), intermediate 

bodies (IB), and the persistent aberrant bodies (AB) (Ravichandran et al., 2021). It is very 

difficult to culture chlamydia due to the intracellular lifestyle of the pathogen (Messmer et al., 

2000). Chlamydial diagnosis is carried out by isolation on the cell culture or egg inoculation 

(Condon and Oakey, 2007). Field studies by Vorimore et al. (2015) threw light on the 

widespread occurrence of C. psittaci among human linked to duck breeder flocks and their 

progeny despite no birds showing clinical signs. In Egypt, there have been limited studies about 

the prevalence of C. psittaci in domestic birds, such as pigeons, turkeys, ducks, and chickens 

(El-Jakee et al., 2017). Therefore monitoring study of Chlamedia spp on ducks has become 

urgent to clearly identify, in order to take appropriate field management measures to minimize 

risk for zoonotic transmission to man. This study targeted investigation of chlamydia infection 

in ducks randomly in Egypt by traditional methods. 

MATRERIAL AND METHOD 

Samples: 

Fecal swabs (120) were collected from diseased and apparently healthy ducks from local 

markes and small flocks at Qaliubia Governorate, north of Cairo,  Egypt. The swabs were dipped 

into tubes containing phosphate buffered saline and transferred while cold to the laboratory 

with minimum delay. Table (1) depicts the sample identification concerning the duck ages. 
 

Table (1): Number of collected fecal swabs collected from ducks of different ages.  

 

 

 

 

 

 

 
 

 

Age Number of samples 
10 days 20 

2 months 12 
4 months 18 
6 months 10 

1 year 20 
1.5 years 20 
2 years 20 

Total number of samples 120 
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Sample preparation: 

Each sample was treated with an antibiotic and antimycotic solution containing streptomycin 

and candistan (Sigma). The samples were then refrigerated for 24 hours and centrifuged at 3000 

rpm for 5 minutes. The supernatant was inoculated into eggs via yolk sac route (Abdu et al., 

2021).  

Isolation and confirmation of Chlamydia: 

Specific pathogen free (SPF) 6-7 days embryonated chicken eggs were used to isolate 

Chlamydia spp. according to Andersen and Tappe (1989). The yielded yolk sac membranes 

were used for making impression smears that were exposed to heat fixation then stained by 

Gimenez stain. The fixed impressions were flooded with Gimenez stain solution for 2 minutes 

followed by washing tap water.  Malachite green was added as counter stain. Inclusion bodies 

of Chlamydia spp. were detected for confirmation (Abdu et al., 2021). 
  

RESULTS AND DISCUSSION 
Avian chlamydiosis is one of the most important neglected diseases with critical zoonotic 

potential. According the bird species and ages as well as the type of chlamydial strain, the 

disease in ducks has been characterized (Ravichandran et al., 2021). Taxonomically, 

chlamydia belongs to the Chlamydiaceae (Order Chlamydiales, Phylum Chlamydiae) with 

more than 15 distinct species. Chlamudiae are obligate intracellular, coccoid, Gram-negative 

bacteria sharing a unique conserved biphasic life cycle in hosts (Cheong, 2019).  

The number of infected birds with chlamydia is usually missed due to latent infection, 

nonspecific signs and lack of fast and easy diagnostic methods (Morais et al., 2013). 

Two methods are employed for the diagnosis of any disease: the first method is the detection 

of antigen and the second is the detection of antibodies.  

The intracellular lifestyle of chlamydiae has a considerable implications in diagnosis, because 

it cannot be grown on agar plates and need cell culture for isolation. In live birds, Chlamydiosis 

is usually diagnosed by isolating C. psittaci from faeces and cloacal swabs. Cytological 

stainings like Giemsa, Gimenez, modified Gimenez, Ziehl–Neelsen, and Macchiavello stains 

of smears from exudates, impressions of tissues, and histological preparations could identify 

the infectious bodies (Campbell, 2015).  
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In the present study, 120 cloacal swabs collected from ducks of different ages were investigated 

for presence of chlamydia. Each sample was treated by antibiotic and antimycotic solution 

Hulin et al. (2015). The samples were refrigerated for 24 hours then centrifuged at 3000 rpm 

or 5 minutes. The supernatant was inoculated into specific pathogen-free (SPF) embryonated 

chicken eggs via yolk sac route (Andersen, 1991).  

Injection of samples in embryonated chicken eggs resulted in congested dwarfed embryos  

Fig. (1). By yielding the yolk sac of all embryos and examining them by Gimenez stain, 

inclusion bodies appeared as small round red dots against bluish green background.  

The causative agent multiplies in the cytoplasm of eukaryotic cells within membrane-bound 

vacuoles, termed inclusions, by a unique developmental cycle (Kuo et al., 2015). 

Huang et al. (2001) did not recommend isolation of chlamydia for diagnostic purposes because 

of its potential hazard to laboratory personnel, time-consuming, and laborious. Meanwhile, 

Condon and Oakey (2007) mentioned that the gold slandard for chlamydial detection is the 

cell culture or egg inoculation.  

In this study, out of 120 fecal swab samples collected from dead, diseased and apparently 

healthy ducks of different ages, 74 samples (61.6 %)  were positive  (Table 2).  

Hegazy et al. (2014) detected high incidence of chlamydia (88%) in ducks by yolk sac 

inoculation and staining using Gimenez stain for detection of inclusion bodies. This high 

incidence of chlamydia in ducks indicate that birds are considered highly mobile vectors for 

shedding chlamydia to humans and animals (Abdu et al., 2021). Our results prove the 

importance of avian chlamydiosis as an important zoonotic infectious disease. This was 

previously mentioned by Hogerwerf et al. (2017). 
  

Table (2): Prevalence of chlamydial inclusion bodies in the infected yolk sac impression 

smears stained with Gimenez stain 
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Duck age Number of 
samples 

Positive results 

10 days 20 Number (%) 
2 months 12 14 70 % 
4 months 18 8 66.7 % 
6 months 10 10 55.56 % 

1 year 20 6 60 % 
1.5 year 20 10 50 % 
2 years 20 14 70 % 
Total 120 12 60 % 
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Fig. (1): Embryo dwarfism and congestion of embryonated chicken egg due to Chlamydia. 
 

In conclusion, Detection of the incidence of avian chlamydiosis in ducks is very important 

concerning public health as well as economic losses in duck production. 
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