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 Abstract 

Chlamydophilial infections leading to outbreaks of avian chlamydophilosis 
in domestic as well as companion birds have been reported worldwide, 
which reflects in economic loss to the owner and potential zoonotic 
transmission to humans. Study on the occurrence and prevalence of 
Chlamydophila psittaci in birds at live bird markets in Kaduna metropolis, 
Nigeria was carried out using Immuno Comb enzyme linked 
immunosorbent assay (IC ELISA) and modified Gimenez staining 
technique (mGS). Sera from 64 local chickens, 43 ducks, 64 pigeons, 64 
broilers, 64 exotic layers, 48 turkeys and 64 guinea fowls were examined. 
Using the IC ELISA, 41.46% (85) and 34.95% (72) from the birds sampled 
from Central and Waff Road markets tested positive for C. psittaci, with an 
overall seroprevalence of 38.00%. There was no significant difference 
(P>0.05) in the prevalence of the infection from birds sampled in Central 
and Waff Road markets. Among various types of birds examined, the 
highest seroprevalence was recorded in pigeons 67.19% (43), duck 51.16% 
(22) and guinea fowl 46.88% (30) while the least seroprevalencewere 
recorded in exotic layers 18.75% (12) and broilers 15.63% (10). 
Nevertheless, there was significant difference (P<0.05) in prevalence of the 
infection among the various types of birds examined. The prevalence of the 
infection by mGS showed 4.10% (9) and 3.40% (7) from Central and Waff 
Road markets, with the highest prevalence in local chickens 6.25% (4) and 
0.0% (0) in turkey. Statistical analysis by Kappa statistics indicates a slight 
agreement between the two tests. The results of this study confirmed our 
suspicion about the presence of C. psittaci in birds at live bird markets in 
Kaduna metropolis. Thus, routine screening of birds in abattoirs, quarantine 
stations, farms and enlightenment of the general public on avian 
chlamydophilosis control should be advocated. 
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   Introduction 

 Chlamydophila psittaci is an obligate, intracellular zoonotic 
bacterium, found in a wide range of birds, including 
companion, domestic and wild birds worldwide (Harkinezhad 
et al., 2009). It is the causative agent of psittacosis, also known 
as ornithosis, parrot fever, or avian chlamydophilosis (AC) 
(Van Droogenbroeck et al., 2009). Several serovars of C. 
psittaci have been identified, using monoclonal antibodies, 
these correspond to 7 genotypes, seven of which (A-F, and 
E/B) are endemic to domestic poultry and other birds and can 
be transmitted to humans causing psittacosis or parrot fever 
(Geens et al., 2005). Earliest descriptions of epidemics of this 
disease in late nineteenth century Europe, incriminated 
imported Argentinean parrots as the vector of this malady. 
However, parrots may have been unduly maligned, as most 
cases of Avian chlamydophilosis (AC) may well be 
unconnected with parrots (Meyer, 1965), but also associated 
with wild birds and poultry species such as pigeons, ducks, 
geese, turkeys as well as domestic fowls (Vanrompay et al., 
2008). 

 The importance of poultry as a source of human infection 
became more evident following outbreaks in humans in the 
1950s, due to contact with infected turkeys (Meyer, 1965).This 
refutes the early belief that C. psittaci infections only occur in 
psittacine birds. Among poultry; turkeys, ducks and pigeons are 
most often affected while infection of chickens are 
infrequent (Rawdon et al., 2010). In pigeons, infection is very 
wide spread especially as a carrier state without clinical 
symptoms (Pavlack et al., 2000). 

 Avian chlamydophilosis is an occupational hazard with 
commercial pet birds’ handlers, hobbyists, veterinarians as well 
as poultry workers exposed to the greatest risk (Fenga et al., 
2007). Outbreaks commonly associated with ducks and turkeys 
farms and abattoirs have been described (Bennedsen and 
Filskov,2000). Transmission to humans is common during 
handling and slaughter of birds (Dickx et al., 2010). Recent 
studies have indicated that the disease has been on the increase 
in several parts of the world (Yang et al., 2007).  

 Avian chlamydophilosis can be economically devastating to 
producers/farmers and a serious public health problem. It has 
the potential to cause severe human disease or even death and 
produces avian respiratory infections which pose a serious 
threat to industrial poultry production, causing significant 
economic losses in the US, Europe and China (Laroucau et al., 
2009). 

 Poultry production is a major economic activity in Kaduna 
State and Nigeria as a country. It contributes significantly to 
the family income especially in peri-urban and poor rural 
communities (Sonaiya et al., 2000). It provides the affordable 
source of protein needed to meet the recommended 0.8g/kg 
daily protein intake in the country (Shane and Neil, 2006).  

 
 
 
 
 
 
 

 
 
 
 
 
There is also intense co-habitation of birds with human both in 
the cities and in rural areas, where many Nigerians live in close 
contact with poultry and poultry products on farms, live bird 
markets, poultry slaughter houses and processing plants, homes, 
shops, restaurants and during transportation of poultry to 
markets and other locations with little or no regard for adequate 
biosecurity (Abdu, 2010). With paucity of information in the 
veterinary as well as human health services on the epidemiology 
and public health significance of this disease in Nigeria, there is 
a need to carry out such a study. 
The aim of this study is to investigate the presence of C. psittaci 
in poultry at live bird markets in Kaduna metropolis using 
serology and histochemical staining techniques. 

Materials and Methods 
Study Area 
The research was conducted in Kaduna State, Nigeria, which is 
located within the semi-arid sub humid regions of North Central 
Zone of Nigeria. It lays between longitudes E006.5o – E008.6o 
(East of Greenwich Meridian) and latitude N09.2o – N11.3o 
(North of the equator) (FRN, 2009).   
 
Sources of Samples 
 
Two live birds markets (Central and Waff Road markets) were 
randomly selected, and a total of 411 blood samples were 
collected from birds at slaughter. This was comprised of 205 
birds [32 broilers, 32 exotic layers, 32 local chickens, 32 
pigeons 32 guinea fowls, 25 turkeys, and 20 ducks] from central 
market and 206 (32 broilers, 32 exotic layers, 32 local 
chickens, 32 pigeons 32 guinea fowls 23, turkeys and 23 ducks) 
from Waff-Road. The sampling was done over a period of 8 
weeks (February to May, 2015), with one visit to each market 
per week. Sampling was conducted by consent based on pre-
sensitization conducted in each market prior to sampling. For 
the histochemical staining, tissue samples consisting of liver and 
spleens were aseptically harvested from the same birds sampled 
above identified by tagging with multiple different colour 
threads at slaughter. 
Blood Sample Collection 
 
For the serological analysis, apparently healthy birds were 
selected at slaughter and about 2ml of blood were collected and 
transferred into sterile sample tubes. It was then allowed to stand 
at room temperature before transporting to the laboratory. In the 
laboratory, sera were separated by centrifuging the whole blood 
at 1000g for 10 minutes (WOAH, 2008), then the resultant sera 
were dispensed into well labeled sterile serum bottles and stored 
at -20℃ (NVSL, 2006). 
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Tissue Sample Collection 
 
All samples were collected under aseptic conditions to prevent 
contamination or cross-contamination. Sampling materials (i.e. 
forceps, polythene bags and scissors) were made sterile by 
wrapping in aluminium foil and sterilized in hot air oven (160 
℃) for 1 hour before embarking to sampling site. The harvested 
tissues were transferred into well labeled sterile polythene 
bags, and transported immediately together with the blood 
samples to the Bacterial Zoonoses Laboratory of the 
Department of Veterinary Public Health Preventive Medicine, 
Ahmadu Bello University Zaria in ice packed boxes for 
analysis. 
 
Detection of C. psittaci Antibodies Using Immuno Comb 
ELISA Test Kit 
 
The ELISA test Kit for Avian C. psittaci(Immuno Comb® (IC), 
Biogal, Kibbutz  Galed, Israel) is based on a rapid competitive 
enzyme – linked immunosorbent assay technique that detects 
immunoglobulin G – antibodies (1gG) against C. psittaci in 
avian species. Serum samples collected during this study were 
screened for the presence of antibodies to C. psittaci. C. 
psittaci IgG level was determined by comparing each 
specimen’s colour to the positive control intensity. A test that 
yielded colour reaction exceeding that of the negative control 
was considered positive while that comparable to the negative 
control were considered negative. 
 
Detection of C. psittaci Inclusion Bodies in Impression 
Smears of Liver and       Spleen by Modified Gimenez 
(PVK) Stain 
 
The stain kit comprised 10ml of solution 1: (450.0 ml distilled 
H2O and 5.0 ml phenol added to 2.5g basic fuchsin and 50ml of 
95% ethanol, incubated at 37°C for 48 hours, filtered and 
stored in dark at room temperature), 12.5ml of solution 2: 
(11.65g Sodium phosphate dibasic; 2.47g ; Sodium phosphate 
monobasic made to 1.0 litre distilled H2O),the staining 
solution; solution 3: (20.0 ml solution 1 and 25.0 ml of solution 
2) let to stand for 10 minutes filtered and used, solution 4;(0.2 g 
fast green; 100.0 ml distilled water and 0.2 ml glacial acetic 
acid), and the counter stain; solution 4 (20.0 ml of solution 4 
and 50.0 ml distilled water) (OIE, 2012).  
Touch impression smear of cut surface of liver and spleen were 
made on a sterile glass slides and fixed in methanol for 4 
minutes. The fixed slides were covered with the staining 
solution (solution 3) then washed after 10 minutes at room 
temperature. It was counterstained with solution 4, for 
approximately 2 minutes and then  rinsed in tap water, air dried 
and examined under light microscope at 40X magnification 
(Andersen and Vanrompay, 2003). 
 

 
 
 
 
 

 
 
 
 
 
Data Analysis 
Data collected at the end of this study were reduced to 
contingency tables and Statistical Package for Social Science 
(SPSS), Version 16.0 (SPSS Inc., Chicago, IL, USA) was used 
to determine Chi-square test. 
 

Results 
Seroprevalence of C. psittaci Specific Antibodies 

Out of the 205 birds sampled 
from Central market, 85 (41.46%) were tested positive for C. 
psittaciwhile72 (34.95%) out of the 206 birds sampled 
from Waff-road market were positive for C. psittaci, with an 
overall seroprevalence of 38% (Table 1). Although high rate of 
the infection was recorded in Central market, there was no 
statistically significant difference (P=0.174) in occurrence of 
infection between the two locations (Table 1). 
During the study, 7 different types of birds were sampled.  Sera 
from 64 local chickens, 64 exotic layers, 64 broilers, 48 turkeys 
64 guinea fowls 64 pigeons and 43 ducks were examined. Our 
investigation detected Cp psittaci specific antibodies in; 10 
(15.63%) broilers, 43 (67.19%) pigeons, 22 (51.16%) ducks, 30 
(46.88%) guinea fowls, 12 (18.75%) exotic layers, 23 (35.94%) 
local chickens and 17 (35.42%) turkeys respectively. The 
highest seroprevalence was recorded in pigeon; 67.9%, followed 
by guinea fowl with seroprevalence of 46.88%, with the least in 
broiler having 15.63% seroprevalence (table 2). Statistically, 
there was a significant difference (P=0.0001) in rate of 
occurrence of infection among various types of birds examined 
(Table 2). 
Prevalence of C. psittaci Inclusions in Birds by 
Modified Gimenez (PVK) Stain. 
 
During the study period, liver and spleen were harvested from 
the same birds sampled for serology at slaughter. C. psittaci 
inclusion bodies were detected in 16 (3.90%) of the 411 birds 
examined.  Inclusion bodies were detected in 9 (4.40%) of 205 
birds examined from central market, and 7 (3.40%) in Waff 
road, with overall prevalence of 3.90% (Table 3).There was no 
statistical significance in the prevalence rate of the infection 
among types of birds examined in the two markets (Table 3). 
Among the various types of birds examined, mGS detected C. 
psittaci inclusion bodies in; 1 (1.56%) broiler, 1 (2.33%) duck, 4 
(6.25%) pigeons, 3 (4.69%) guinea fowls, 4 (6.25%) local 
chickens, 3 (4.69%) exotic layers and 0 (0.0%) in turkey. 
Statistical analysis indicated no statistical significance in 
occurrence of the infection between the two markets and among 
types of birds examined (Table 3 and 4). 
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IC ELISA test recorded seroprevalence of 38.20% while 
prevalence rate detected by mGS was 4.90%. Statistical analysis 
by Kappa statistics indicated a slight agreement between the two 
tests. The slight agreement indicated that the two tests may 
detect the infection at a varying rate, though it is pertinent to 
mention that the two tests are testing for different 
pathophysiologic parameters (antibody and inclusion bodies) of 
the infection which are not always accompanied by one another. 
 

Discussion 
In this investigation, the overall seroprevalence of C. psittaci 
infection in birds examined by IC ELISA test in Central and 
Waff road markets in Kaduna metropolis was 38.20%. It is 
lower than the 45.34% reported by Bendheim et al. (1993) in 
Israel, and higher than that obtained by Maluping 
and colleagues (2007), in the Philippines where seroprevalence 
of 25% was obtained from a sample population of 36 birds using 
the same test methods. 
Using a different test method; RIDASCREEN ELISA® test in 
China, Yang et al. (2007) reported a significantly high 
seroprevalence of 77.8% from a sample population of 150 
broilers, 210 ducks and 165 laying hens. In Bosnia and 
Hezergovinia, Residbegovic et al. (2006) reported a 
seroprevalence of 27.6% from sample population of 58 intensive 
breeding chicken, free-living pigeons and parrots using indirect 
immunoflourescent test. Thus, the seroprevalence of the 
infection appear to vary from one country to another. These 
variations in seroprevalence of positive findings, our study 
inclusive, could be attributed to difference in test assays, 
sampling protocols and variation in susceptibility of different 
species of birds to C. psittaci infection, as well as ecological and 
geographical diversity. The high variability in seroprevalence of 
the disease, makes accurate estimation of the transmission of the 
pathogen entirely impossible (Schnebell, 2004). 
In our investigation by mGS, C. psittaci inclusions were not 
detected in every bird examined especially in turkey where 
inclusions were not detected in either liver or spleen of the birds 
examined. This could be interpreted as; either the infection in 
these birds is in its localized phase and has not yet gone 
systemic, or the organs were not infected with the organism. It 
could also be that the organisms were not present in sufficient 
numbers to be captured by the stain or the smears were thick.  
Among the various type of birds examined, it is obviously 
evident that the highest percentage of seropositivity (46%) was 
found in pigeons. This result corroborates with those obtained 
by various workers across the globe. Dovč (1993) in Slovenia 
reported 66.7% serological positive free-living pigeons and 
59.2% in feral pigeons using IIF test. Also using the same test 
Residbegovic et al. (2006) reported the presence of specific IgG 
antibodies against C. psittaci in 42.1% of 38 pigeons sera tested. 
Pavlack et al. (2000), using CF test found 49.2% serologically 
positive pigeon from city area in Bosnia and Herzegovina.  
 
 
 
 
 
 

 
 
 
 In most of these surveys, complement fixation test was used, 
while indirect immunofluorescence and enzyme linked 
immunosorbent assay tests were employed less frequently, but 
led to detection of higher percentages of seropositivity 
(Magnnino et al., 2009). 
It is pertinent to mention here that pigeons are extremely 
adaptable, which enables them to accept breeding places that are 
unnatural to them e.g. trees or over running ventilation systems. 
They are gregarious in nature, gathering in swarms in streets, 
squares, parks, worship places, markets, milling points etc., and 
do not commute on risky flights for natural food supply but 
rather search their immediate environment.  
 
The characteristic behavior of these birds aforementioned, 
facilitate zoonotic transmission of C. psittaci infection to 
humans. 
In Nigeria, a lot of people live in close proximity with these 
birds both in rural and urban communities. It is a common 
finding especially in the northern part of the country where these 
birds are commonly kept, to see houses, roof tops littered with 
excreta from these birds especially in the rural 
communities. Thus, the finding of higher seroprevalence of C. 
psittaci antibody in pigeon in the study area is of a significant 
public health concern judging from the close interaction 
between pigeons and humans, since zoonotic transmission of the 
infection especially via aerososlized infected bird’s droppings 
could easily occur. 
Based on different locations studied, our investigation showed 
that central market recorded higher occurrence (41.46%) rate of 
the infection than Waff road market (34.95%). This could be 
attributed to the fact that the later; a private owned facility offers 
a better sanitary condition compare to the former, where 
stocking capacity of the plant is not strictly observed and 
hygienic condition compromised. It was also observed that 
cages that housed birds in the former are overcrowded and 
closely situated, thus facilitating easy spread of the infection. In 
this market domestic birds as well as wild birds are housed 
together in dirty cages littered with bird’s faeces obviously due 
to space constrains. This environmental stressor could induce 
increase faecal excretion of the bacterium from infected birds 
there by contributing to high occurrence of the organism. The 
detection of C. psittaci in these processing plants especially in 
central market is of public health significance since employees 
of these markets most especially evisceration workers and the 
general public could be at a high risk of contacting the infection.  
In our study, apparently healthy birds with no evidence of 
clinical disease suggestive of C. psittaci infection were 
examined; however, the organism was detected both 
serologically and histochemically in these birds.  This finding is 
in agreement with the observation of Gaede et al. (2008), which 
revealed that genetically related non-classified Chlamydophila 
spp were found in symptomless chickens during an outbreak of 
clinical psittacosis.  
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Thus it could be deduced from our finding that a balanced co-
existence is the most common form of chlamydial infection in 
the study area. This phenomenon has been observed not only in 
birds, but also in many other animal species (Schachter, 1995). 
However, this well-balanced host-parasite relationship could be 
of public health significance, since alteration of this association 
by environmental factors or human activities could change the 
latency status of C. psittaci infected birds, predisposing them to 
clinical disease and possibly zoonotic transmission of the 
infection to humans. Thus this finding indicated that clinical 
status is not a reliable standard for diagnosis of C. psittaci 
infection in birds. 
 

Conclusion 
In conclusion, integrated and improved control strategies and 
measures should be implemented to prevent and control the 
occurrence of the infection in birds which serve as important 
source of infection to humans.   
 
Table 1 Seroprevalence of C. psittaci specific antibodies 
in birds at live bird markets in Kaduna Metropolis. 
  
  

 
LOCATION 

 
TOTAL NO. OF 

BIRDS 
EXAMINED 

 
NO. POSITIVE (%) 

  
Central market 

 
205 

 
85(41.46) 

 
Waff- Road 

 
206 

 
72 (34.95) 

 
Total 

 
411 

 
157(38.20) 

 
X2 = 1.846                          df = 1                              p = 0.174 

 

 Table 2. Seroprevalence of C. psittaci at live bird markets 

 in Kaduna metropolis based on poulry type sampled. 
  

 
Types of bird 
sampled  

 
No. sampled  

 
No. positive (%) 

Broiler  64 10 (15.63) 
Duck  43 22 (51.16) 
Guinea fowl 64 30 (46.88) 
Layers  64 12(18.75) 
Local chicken  64 23(35.94) 
Pigeon  64 43(67.19) 
Turkey  48 17 (35.42) 
Total  411 157(38.20) 
 
X2 = 52.23                df = 6                   p<0.0001 

  
   
 
 

 
 

 
Table 3. Prevalence of C. psittaci inclusion bodies detected   
based on location 
 
 

Location Total no of Bird No. positive (%) 

Central market 205 

 
 

9(4.10) 
 
 
 

Waff- Road 206 

7(3.40) 
 
 
 

Total 411 16 (3.90) 
 

X2 = 0.270                        df 1                    p = 0.603 
 

Table 4. Prevalence of Chlamydophila psittaci inclusion 
detected based on poultry species examined based on 
inclusion bodies   

             
  

Type  of bird  No. examined  MG stain positive 
(%) 

Local chicken      
                   
Broiler  

 
64 
64 

 
              4 (6.25) 
              1 (1.56) 

Duck 43               1 (2.33) 
Guinea fowl  64                3 (4.69) 
Layers  64                3 (4.69) 
Pigeon 64                4 (6.25) 
Turkey 48                0    (0) 
Total 411                16(3.90) 
 
X2 = 5.272                     df = 6                          p = 0.509             
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Table 5. Comparison of IC ELISA and mGS diagnostic 
tests 

 
 
IC ELISA   

 
 
positive 

mGS 
 
Negative  

 
 
                          Total  

 
 
Positive 
 
 
 

 
 
16 (10.2) 

 
 
  141(89.8) 

 
 
                   157(100.0) 
 
 
 

Negative  0(0.0)   254 (100)                      
254(1000.0) 
 
 
 

Total  16(3.9)  395 (96.1)     411 (100.0) 
 
 
K = 0.123                                    p = 0.029                       
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