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Abstract: In this study, pathogenic mycobacteria were investigated in fecal samples of caged birds by PCR. A total of 47 feces 

samples collected from 4 different aviaries in Ankara. DNA extraction from fecal samples was performed with a commercial kit using 

spin column technology. PCR was performed with designed primers respectively amplifying 274 base pairs (bp), 128 bp, 102 bp and 

219 bp nucleotide sequences of specific genes (16SrRNA, ISI245, IS901 and hypothetical 21kDa protein gene) of Mycobacterium spp., 

Mycobacterium avium complex (MAC), Mycobacterium avium subsp. Avium and Mycobacterium genavense, respectively. Five 

samples were positive and harbored the sequence for the Mycobacterium spp., of 4 of these 5 samples was identified as M. genavense 

by PCR. As a conclusion of this study, which is the first announcement of the detection of M. genavense DNA in fecal samples of 

caged birds in Turkey, PCR was seen to be a rapid, sensitive, and a reliable method in detection of avian mycobacteriosis. 
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Kafes kuşu dışkı örneklerinde Mycobacterium genavense DNA’sının PZR ile saptanması 

Özet: Bu çalışmada, kafes kuşlarının dışkı örneklerinde PCR ile patojenik mikobakterilerin varlığı incelendi. Çalışmanın 

materyalini Ankara'da 4 farklı kuşhaneden toplanan 47 dışkı örneği oluşturdu. Dışkı örneklerinden DNA ekstraksiyonu, spin kolon 

teknolojisi kullanılarak ticari DNA ekstraksiyon kiti ile yapıldı. PCR, Mycobacterium spp., Mycobacterium avium complex (MAC), 

Mycobacterium avium subsp. avium ve Mycobacterium genavense’nin spesifik genlerinin (16SrRNA, ISI245, IS901 ve hipotetik 

21kDa protein geni) sırasıyla 274 baz çiftini (bp), 128 bp, 102 bp ve 219 bp nükleotit sekanslarını çoğaltan tasarlanmış primerlerle 

gerçekleştirildi. PZR sonucunda, 5 dışkı örneği Mycobacterium spp. için pozitif bulundu. Örneklerin 4'ü PZR’da M. genavense olarak 

tanımlandı. Türkiye'deki kafes kuşlarının dışkı örneklerinde M. genavense DNA'sının saptanmasına yönelik ilk duyuru olan bu 

çalışmanın sonucu olarak, PZR'nin kanatlı mikobakteriyozisi tespitinde hızlı, duyarlı ve güvenilir bir yöntem olduğu görülmüştür. 

Anahtar sözcükler: Dışkı, kuş, mikobakteriyozis, Mycobacterium genavense 

 
 

 

Avian tuberculosis is a chronic wasting disease in 

cages, exotic, zoo and wild birds in the world. In recent 

years, for exotic birds, Mycobacterium genavense has 

been reported as agent of tuberculosis 

(2,12,16,17,18,20,22). M. genavense, in bird species, 

especially avian Passeriformes and Psittaciformes, 

described as the most frequent etiologic agent of avian 

tuberculosis (4,14). M. genavense was first described on 

AIDS patients in 1990 (17). In people with weakened 

immune systems, children and other animal species 

including the dog could cause the infection 

(1,3,7,8,11,14,20). The disease occurs sporadically and 

can also be seen in intensive breeding companies (6). 

Mycobacteria can exist for months in the 

environment. The main sources of infection are infected 

animals, contaminated soil and water (12,20). M. 

genavense is transmitted through the digestive system by 

fecal-oral route (10). Feces of infected birds are one of the 

important source for infection. In intensive breeding, stool 

contains a large number of bacteria for bird to bird contact 

(9,16,20). People may inhale the bacteria as a result of 

direct contact with infected birds (9,10).  

Mycobacteriosis generally occurs in adult birds more 

than young birds. Avian tuberculosis causes direct and 

indirect economic losses (19). 
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M. genavense shows similar clinical and 

histopathological lesions of Mycobacterium avium 

complex (14,15,17). The deaths occur after several 

months because it is a chronic infection. Infected birds 

usually are greater than one year of age (12). Also, they 

are weakened with a weight loss (5,12,15,20). Although 

some infected birds, which may exhibit a normal 

appearance and behavior, could be found dead. The most 

common route of transmission is by fecal-oral route. 

Because of that, lesions can be seen in the digestive tract 

(20).  

M. genavense is a fastidious and slow growing 

bacterium (5). For this reason, it is very difficult to culture 

this bacteria (11,17,20). Because of this, the diagnosis 

based on Ziehl-Neelsen staining of asidoresistance 

bacteria from infected samples (2,17). Since M. genavense 

is a fastidious bacterium, PCR is a rapid and accurate 

method for detecting the small amount of DNA from 

clinical samples (2,9,15,19,20). Results are obtained 

within hours (19). Fresh tissues and feces can be used for 

the diagnosis of infection in PCR method (20). Because of 

the risk of zoonotic infection between individuals with a 

weakened immune system and their animals, rapid 

diagnosis is very important to prevent serious infection 

(11). 

In this study, presence of M. genavense DNA was 

investigated by PCR from cage bird feces samples. 

This study was carried out in Ankara University 

Faculty of Veterinary Medicine Department of 

Microbiology. A total of 47 feces samples were collected 

from four different aviaries in Ankara region, Turkey. 

There were canaries, parrots, budgerigars, pigeon, phesant 

and dove birds in aviaries. The number of birds in cages 

ranged from 1-23. From the first aviary 10 feces samples 

were taken. 12, 13 and 12 feces samples were taken from 

the second, third and fourth aviaries, respectively. Feces 

samples were collected from cages floor and put into the 

sterile containers. The amount of each feces samples were 

approxiametly 25 grams. Symptoms were evaluated 

following clinical examinations and anamnesis was 

obtained from the owners. Respiratory system symptoms 

of the birds were changing from slight to heavy. They 

showed conjuctivitis and diarrhoea, some birds without 

any symptoms. 

PCR was used for the investigation DNA of 

Mycobacterium spp., Mycobacterium avium complex 

(MAC), M. avium subsp. avium and M. genavense from 

birds feces. DNA extractions were performed with the 

QIAamp DNA Stool Mini Kit (Qiagen), which is works 

by spin column technology, from birds feces.  

The primers used in this study, were designed by 

Barış Sareyyüpoğlu with Primer3 (21). PCR was 

performed with designed primers respectively amplifying 

274 base pairs (bp), 128 bp, 102 bp and 219 bp nucleotide 

sequences of specific genes (16SrRNA, ISI245, IS901 and 

hypothetical 21kDa protein genes) of Mycobacterium 

spp., MAC, M. avium subsp. avium and Mycobacterium 

genavense, respectively. (Table 1). The PCR were 

performed for all target genes, in a total reaction volume 

of 25 μl, containing 2.5 μl 10x PCR buffer, 3 μl 25 mM 

magnesium chloride, 250 μM of each deoxynucleotide 

triphosphate, 1.25 U Taq DNA Polymerase, 20 pmol of 

each primer and 25 ng of template DNA. The reaction 

conditions for the M. genavense specific PCR are 35 

cycles of denaturation at 94°C for one minute, annealing 

at 54°C for one minute and extension at 72°C for one 

minute, followed by a final extension step at 72°C for 7 

minutes. The amplified products were detected by staining 

with 10 mg/ml ethidium bromide after electrophoresis at 

80 V for two hours in 2% agarose gels. Results were 

screened from agarose gel by molecular imaging system 

(Gene Genius, Syngene, England). 

M. genavense DNA used as positive control in PCR 

tests, was supplied by Enrico Tortoli from Regional 

Reference Centre for Mycobacteria, Florence, Italy. Also 

M. avium subsp. avium strain (German Collection of 

Micrroorganisms and Cell Cultures-DSMZ; DSM 

NO:44156) used as a positive control in PCR tests. 

 
 

Table 1. Primers, target genes, sequences and product sizes 

Primers Name of primer Target gene Product size 

(bp) 

Primer sequence 

Mycobacterium spp. 
 

Myco1F 16SrRNA 274 TGGGTACTAGGTGTGGGTTTCC  

Myco1R TTAACCCAACATCTCACGACAC  

MAC MAC1F ISI245 128 TGGCCGGCTCGGTACTCGTT  

MAC1R GGCTGTGGGGGCAATGGTTT  

M. avium subsp. avium Masa1F IS901 102 CTCGATGCTCACCGCCATCTT  

Masa1R ATTTCGCCCGGAGTGCACATAG  

M. genavense Mgen1F hypothetical 21kDa 

protein genes 

219 TGACTGGTCGTTTGAGATGAAT  

Mgen1R GATCGGAGGCAGTTCAATGTAG 
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Figure 1. PCR results for Mycobacterium genavense.  

M: marker (100bp) +: positive control -: negative control 1-5: feces samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. PCR results for Mycobacterium spp. (274bp)  

M: marker (100bp) Line 1-2: positive controls, Line 3: negative control, Line 4-8: positive feces samples for Mycobacterium spp. 

 

 

 

As a result of the molecular analysis of all samples, 

a total of 5 samples were found positive in terms of the 

sequence for the Mycobacterium spp. (Figure 2). Four of 

these 5 samples, positive for the Mycobacterium genus, 

were identified as M. genavense DNA by PCR (Figure 1). 

In Turkey, M. genavense DNA was found for the first 

time in cage bird’s feces with PCR. In birds, the primary 

source of infection is contaminated environment for 

mycobacterium infections. Feces of infected birds play an 

important role for the spread of infection among birds 

(20). The results of this study showed that feces are not 

only important for spreading of the infection but also 

detection of the mycobacteriosis. The important role of 

fecal contamination in avian tuberculosis has been seen 

once more with this study. 

Importantly, all M. genavense positive specimens 

were detected in cages of the same aviary. This result can 

indicate that the contamination by horizontal route from 

bird to bird. 

In several studies, PCR has been used to diagnose 

mycobacterial infections from poultry organ samples. M. 

genavense is difficult to cultivate unlike other 

Mycobacteria species. PCR is a rapid and reliable method 

for the diagnosis of M. genavense infections (19,20). Tell 

et al. (19) reported that they found M. genavense in 67% 

of poultry organ samples. The M. genavense primers, 
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which were used in this study, were designed from the 

hypothetical 21kDa protein gene. Ledwon et al. (14) 

designed the primers from the same gene for the diagnosis 

of M. genavense from the organ samples of budgerigars 

and identified positive samples. Patino et al. (13) reported 

3 (8 %) M. genavense DNA in free living birds’ feces 

using 16s rRNA gene specific primers of Mycobacterium 

genavense. Addition, Schimitz et al. (16) were used probe 

targeting the hypothetical 21kDa protein gene in their real-

time PCR protocol. According to of all these studies, it 

was seen that hypothetical 21kDa protein gene could be 

used for the diagnosis of M. genavense in PCR. 

Mycobacterium genavense-specific primers, tested 

for the first time in this study in Turkey, can be used in 

PCR tests performed with clinical materials other than 

feces (liver, spleen, bone marrow, tracheal swab, air sacs, 

lungs, intestines) especially in patients with suspected 

tuberculosis in cage birds. The results of this study showed 

that fecal screening can be performed especially for cage 

birds in terms of M. genavense for zoonotic risks. 
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