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with TB lesions and 9 without TB lesions) were found to be of three IS901 RFLP types AE (n = 48), AD (n = 4) and E (n = 6), where these MAA isolates are highly virulent to hens.

Mixed infections with IS901 RFLP types (AE and AD) and (AE and E) were also evident in 7 hens. From a total of 35 examined environmental samples, 23 mycobacterial isolates were detected. Out of which, 4 (17.4%) MAA isolates of IS901 RFLP type AE and 19 (82.6%) other isolates of conditionally pathogenic mycobacteria were detected. The finding of identical IS901 RFLP types from both tissues and faecal isolates confirms that infected domestic hens are the principal source of infection for other susceptible hosts and lead to the contamination of the surrounding environment. The presence of different IS901 RFLP types in tissue isolates may indicate the repeated incidence of MAA infection and the occurrence of polyclonal infection.

Introduction

Mycobacterium avium subsp. avium (MAA) of serotypes 1, 2 and 3 and genotype IS901+ and IS1245+ causes a chronic infection in several species of birds that is characterised by A c c e p t e d M a n u s c r i p t 3 granuloma formation in various organs [START_REF] Marco | Mycobacterium infection in captive-reared capercaillie (Tetrao urogallus)[END_REF][START_REF] Gonzalez | Outbreak of avian tuberculosis in 48-old week old commercial layer hen flock[END_REF].

It is assumed that under favourable conditions, virtually all species of birds are susceptible to MAA infection, although among domestic birds, hens (Gallus domesticus) are the most susceptible species (Hejlicek andTreml, 1993, 1994).

The frequency of the disease in domestic birds is unclear, due partially to the control of the disease in large poultry production industries, however, currently on ecological farms (small aviaries), maintaining birds in backyards leads to an increased risk of infection [START_REF] Hejlicek | The occurrence of mycobacteriosis in free-living birds at different epizootiological situation of poultry tuberculosis[END_REF]. In all infected avian species including hens, the infection is acquired by ingestion [START_REF] Tell | Mycobacteriosis in birds[END_REF]. However, an occasional occurrence of aerogenic pulmonary infection [START_REF] Thorel | Mycobacterium avium and Mycobacterium intracellulare infection in mammals[END_REF] and transmission of the infection and/or MAA through eggs has also been described [START_REF] Hines | Mycobacterial infections of animals: Pathology and pathogenesis[END_REF]. The disease in birds is generally acquired by repeated ingestion of the pathogen resulting in an initial infection in the intestinal tract [START_REF] Ozcan | Tuberculosis in geese (Anser anser)[END_REF].

Tuberculous (TB) lesions due to MAA can vary according to the bird species infected, although lesions due to the infection are most commonly observed in the liver, spleen and intestine and rarely in other organs (Hejlicek andTreml, 1994, 1995;[START_REF] Tell | Mycobacteriosis in birds[END_REF].

According to Prukner-Radovcic et al. (1998) three forms of disease manifestations have been described: the classic tuberculosis (a disease with widespread tubercle formation in most organs), the intestinal form (intestine with typical intestinal lesions only) and the socalled non-TB form, which is almost macroscopically unrecognisable.

Avian tuberculosis in birds living in captivity can cause a serious economic impact, which is associated with mortality, morbidity and a reduction of egg production [START_REF] Marco | Mycobacterium infection in captive-reared capercaillie (Tetrao urogallus)[END_REF].

Exposure of humans to infected birds with the MAA microorganism may cause a zoonotic infection, particularly in those with immunocompromised diseases such as HIV/AIDS [START_REF] Martin | Mycobacterium avium infections in poultry -a risk for human health or not?[END_REF].

The aim of this study was to assess the distribution and molecular epidemiology of the MAA infection in the organs of naturally infected hens and the surrounding environment.
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Materials and methods

Intravital diagnosis

Based on the status of the physical condition and on the results of agglutination and tuberculin skin testing, 21 hens were selected from the flock of hens (n = 64) in one aviary.

The remaining hens were in good physical condition and found negative by both tests.

Before euthanasia of the hens, sterile swabs of cloacae (n = 21) and faeces (n = 21) were collected separately. A total of 35 environmental samples from the vicinity of the aviary were collected.

Post mortal diagnosis

Sample collection and storage

After euthanasia of the hens (in the dissecting room, VRI institute), gross examination of organs for the presence, number and size of TB lesions was undertaken. A total of 288 organ samples were collected. After collection, organ samples were frozen at -20°C and kept for no longer than three weeks until they were processed, whereas the environmental and faecal samples were kept at +4°C for one day and cultured the following day.

Tissue impressions, microscopy and culture examination

Slides prepared from tissue impressions and smears from cloacae swabs, faeces and environmental samples were stained according to the Ziehl-Neelsen (Z-N) technique for the presence of acid-fast-bacilli (AFB). At least 200 fields of view were examined for each sample and examined by light microscopy using a 100x magnification under oil immersion (Olympus B17, Japan).

After the rapid thawing of tissue samples at 37°C, approximately 1 g of tissue and 1 ml of sterile distilled water with shaken cloacae swabs, faeces and environmental samples were homogenised and decontaminated according to the method described by [START_REF] Fischer | Diptera as vectors of mycobacterial infections in cattle and pigs[END_REF]. In total, 80 µl of the suspension was inoculated onto two egg based solid media (Herrold's and Stönebrink) and one liquid serum media according to Sula [START_REF] Kubin | The patterns of complex and partially purified mycobacterial antigens in macrophage migration inhibition testing[END_REF]. Incubation was performed simultaneously at two temperatures (25°C and 37°C) in quadruplicates for 3 months as previously described [START_REF] Fischer | Diptera as vectors of mycobacterial infections in cattle and pigs[END_REF]. Mycobacterial growth was checked after the first week of incubation to rule out fast growing mycobacteria and early contamination, then every second week up to end of culture examination.

Identification of mycobacterial isolates

All AFB positive isolates were tested by the PCR method according to [START_REF] Wilton | Detection and identification of multiple mycobacterial pathogens by DNA amplification in a single tube[END_REF], by detection of fragment 1 030 bp of the 16S rRNA gene of genus Mycobacterium members. For differentiation of species M. intracellulare and M. avium of the M. avium complex detection of fragments 850 bp and 180 bp of 16S rRNA was used. For differentiation of M. avium subspecies, IS901 specific for MAA isolates were detected by primers 5´-GCA ACG GTT GTT GCT TGA AA-3´ and 5´-TGA TAC GGC CGG AAT CGC GT-3´ [START_REF] Kunze | Biologically distinct subtypes of Mycobacterium avium differ in possession of insertion sequence IS901[END_REF][START_REF] Pavlik | Relationship between IS901 in the Mycobacterium avium complex strains isolated from birds, animals, humans and environment and virulence for poultry[END_REF]; IS1245 was detected by primers 5´-GCC GCC GAA ACG ATC TAC-3´ and 5´-AGG TGG CGT CGA GGA AGA-3´ [START_REF] Guerrero | A novel insertion element from Mycobacterium avium, IS1245, is a specific target for analysis of strain relatedness[END_REF][START_REF] Bartos | Identification of members of Mycobacterium avium species by Accu-Probes, serotyping, and single IS900, IS901, IS1245 and IS901-flanking region PCR with internal standards[END_REF]. DNA of the mycobacterial isolates were first denatured at 94°C for 3 min then amplified with 33 cycles of (i) denaturation at 94°C for 1 min, (ii) Primer annealing at 58°C for 2 min and (iii) elongation at 72°C for 1 min, using a thermocycler (Model MJ Research PTC 200, USA). After the last amplification cycle, the samples were incubated further at 72°C for 10 min to ensure the complete elongation of the final PCR products. All M. avium complex (MAC) isolates were serotyped according to the described system [START_REF] Wolinsky | Proposed numbering scheme for mycobacterial serotypes by agglutination[END_REF] using the method modified by [START_REF] Sussland | Use of rapid agglutination in the serotyping of the Mycobacterium avium-intracellulare complex[END_REF].

Mycobacterial isolates not classified as MAC members were assessed by biochemical
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IS901 RFLP method

Fifty eight selected MAA isolates from tissues, faecal and four MAA environmental isolates were analysed using standardised restriction fragment length polymorphism (RFLP) methods with IS901 hybridisation probes [START_REF] Van Soolingen | DNA fingerprinting of Mycobacterium tuberculosis[END_REF][START_REF] Van Soolingen | IS1245 restriction fragment length polymorphism typing of Mycobacterium avium isolates: proposal for standardization[END_REF][START_REF] Dvorska | A standardised Restriction Fragment Length Polymorphism (RFLP) method for typing Mycobacterium avium isolates links IS901 with virulence for birds[END_REF]. Mycobacterial DNA was isolated according to the method described by [START_REF] Van Soolingen | DNA fingerprinting of Mycobacterium tuberculosis[END_REF]. Approximately 5 µg of the purified mycobacterial DNA was digested with restriction endonucleases PvuII. After separation by electrophoresis in agarose gel, DNA fragments were transferred to a nylon membrane by vacuum-blotting. DNA was fixed and hybridised with a labelled probe according to a previously described method [START_REF] Dvorska | A standardised Restriction Fragment Length Polymorphism (RFLP) method for typing Mycobacterium avium isolates links IS901 with virulence for birds[END_REF]. IS901 RFLP profiles were analysed according to a system described by [START_REF] Dvorska | A standardised Restriction Fragment Length Polymorphism (RFLP) method for typing Mycobacterium avium isolates links IS901 with virulence for birds[END_REF] and upgraded by [START_REF] Moravkova | Genetic variability of Mycobacterium avium subsp. avium of pig isolates[END_REF].

Statistical evaluation

The chi 2 -test and Fisher test (Stat Plus) was applied to the statistical evaluation of results [START_REF] Matouskova | Stat Plus Manual 1 st ed[END_REF].

Results

Intra vital diagnosis

Based on the physical examination of hens, only 5 hens were found with a good body status while the other 16 hens were poor body conditions. Swabs of cloacae and faecal samples were culture positive for MAA in 4 (19.1%) and 9 (42.9%) of 21 examined samples respectively. The discrepancy in both culture results between the cloacae and faecal cultures was found in all culture positive hens with TB lesions (Table 1).

Post mortal diagnosis

Gross pathological examination: among the 21 hens kept together in one aviary, TB lesions of various sizes were detected in 7 (33.3%) examined birds (Table 1).

TB lesions of various size and number were detected in 24 (25.5%) of 94 tissues. The size of the TB lesions varied from organ to organ ranging from 2 to 15 mm. Granulomatous inflammation was evident in most tissues with TB lesions. The biggest TB lesions were detected in the intestine and spleen of the five hens. Deformation of the breast bone (with "S shape'') was observed in 6 of the 7 hens with TB lesions.

Microscopy and culture examination and identification of isolates from tissues and faecal samples

Microscopy after the Z-N staining revealed AFB in 14 (4.9%) of 288 tissues and in 1 (4.7%) of 21 swabs of cloacae. AFB were not detected in faecal samples (Tables 1 and2).

From all examined tissues of hens, mycobacteria causing the avian tuberculosis infection were detected in 20 (95.2%) of 21 hens, while one hen was only positive for the faecal culture. A total of 124 mycobacterial isolates were detected (Tables 1 and2). 1 and2). Severe MAA infection considered as highly virulent was evident in only 7 (35.0%) of 20 hens, although culture positivity was more frequent (p ≤ 0.01) when compared to the detection of TB lesions (25.5%) in the tissues.

Distribution of mycobacterial isolates in tissues of hens

Laboratory examination of environmental samples

A total of 23 mycobacterial isolates were identified from the environmental samples.

Out of which, four MAA isolates (genotype 1 030 bp and 180 bp of 16S rRNA, IS901+ and IS1245+ and of serotype 2) and conditionally pathogenic mycobacteria of 5 species (3 M. chelonae, 2 M. terrae, 3 M. fortuitum, 2 M. diernhoferi, 2 M. peregrinum and 7 unidentified mycobacterial isolates) were identified (Table 3).

IS901 RFLP analysis of MAA isolates

A total of 58 MAA isolates, from the tissues of 16 hens (with and without TB lesions) were of three IS901 RFLP types: AE (n = 48), AD (n = 4) and E (n = 6) (Figure 1). In 7 hens mixed infections with two different RFLP types were found. Eight IS901 RFLP type AE and one IS901 RFLP type E was isolated from faecal samples. All three IS901 RFLP types were only found in bone marrow from different hens (Tables 1 and2). All four environmental MAA isolates were of IS901 RFLP type AE, the most common RFLP type detected in this flock.

Discussion

The results of this study confirmed that avian tuberculosis due to MAA is yet an unsolved challenge particularly in small aviaries (poultry flocks) causing infection with a consequence of considerable economic impact [START_REF] Thoen | Tuberculosis[END_REF][START_REF] Tell | Mycobacteriosis in birds[END_REF]. [START_REF] Dvorska | Mycobacterium avium subsp. avium isolated from naturally infected captive water birds of the families Ardeidae and Threskiornithidae examined by serotyping, IS901 RFLP typing, and virulence testing of pullets[END_REF] demonstrated a significant difference in the susceptibility to infection due to MAA between the captive water birds from the infected water birds (Threskiornithidae and Ardeideae families), where the infection rate was ranging from 11.1% to 90.0%, respectively. On the other hand, [START_REF] Kul | An outbreak of avian tuberculosis in peafowl (Pavo cristatus) and pheasants (Phasianus colchicus) in a zoological aviary in Turkey[END_REF] described that the individual response to the disease can also vary among birds of the same species kept in the same aviary. All infected hens were maintained under similar habitat conditions, however, the virulence and/or severity of the infection was not equally observed in hens (Tables 1 and2). This scenario may be directly linked with multiple factors, most notably on the individual immune response, genetic differences, including the characteristics of the pathogen on each individual host that may have an effect on the development and pathogenicity of avian tuberculosis [START_REF] Cromie | Susceptibility of captive wild fowl to avian tuberculosis: The importance of genetic and environmental factors[END_REF].

Beyond the poor physical appearance observed in most examined hens, the presence of a deformed breast bone (with "S shape'') was also considerably pertinent (28.6%). The likely explanation for this manifestation may be linked with the impact of the infection on the metabolism of micro-elements like calcium and phosphorus [START_REF] Hawkey | Normal and clinical haematology of captive cranes (Gruiformes)[END_REF][START_REF] Hawkey | Haematological changes in domestic fowl (Gallus gallus) and cranes (Gruiformes) with Mycobacterium avium infection[END_REF].

The development of pathological lesions or granulomas (with various numbers and sizes) was significantly evident in the gastrointestinal tract; liver, spleen and intestine [START_REF] Hejlicek | Comparison of pathogenesis and epizootiology signification of avian mycobacteriosis in different sorts of domestic and free living synanthropic fowl[END_REF][START_REF] Ozcan | Tuberculosis in geese (Anser anser)[END_REF][START_REF] Tell | Mycobacteriosis in birds[END_REF].This presentation of the disease may indicate most apparently that the alimentary route of infection is the most common natural pathway for acquiring avian tuberculosis in birds [START_REF] Marco | Mycobacterium infection in captive-reared capercaillie (Tetrao urogallus)[END_REF][START_REF] Gonzalez | Outbreak of avian tuberculosis in 48-old week old commercial layer hen flock[END_REF].

The occurrence of avian tuberculosis through the pulmonary route of aerogenic infection is occasional [START_REF] Thorel | Mycobacterium avium and Mycobacterium intracellulare infection in mammals[END_REF]. In this study, however, the presence of pulmonary infection in 33.3% of infected hens with the MAA pathogen without granulomas was significantly evident. In contrast to this, [START_REF] Kul | An outbreak of avian tuberculosis in peafowl (Pavo cristatus) and pheasants (Phasianus colchicus) in a zoological aviary in Turkey[END_REF] reported the presence of granulomas in lung tissue of peafowl birds infected with the MAA pathogen.

Circulation of MAA in the blood stream also provides justification for the frequent involvement of bone marrow and the reproductive organs in the avian tuberculosis infection.

The presence of MAA in the ovaries, oviduct and uterus may show the probability of transmission of MAA bacilli and/or avian tuberculosis via eggs [START_REF] Hines | Mycobacterial infections of animals: Pathology and pathogenesis[END_REF]. The A c c e p t e d M a n u s c r i p t 10 presence of MAA bacilli in most examined tissues explain that once the avian tuberculosis infection is established, no organ is safe and/or immunised from the infection not to be infected [START_REF] Thoen | Tuberculosis[END_REF].

Humans are generally resistantant to M. avium infections, however, the disease has become more common in most HIV/AIDS patients and it has been encountered with a high frequency for 25 to 50% [START_REF] Horsburgh | Mycobacterium avium complex infection in the acquired immunodeficiency syndrome[END_REF][START_REF] Martin | Mycobacterium avium infections in poultry -a risk for human health or not?[END_REF]. On top of this, among the MAC members, the MAA species have been found to be more dominant (87 to 98%) in HIV/AIDS patients with disseminated mycobacteremia [START_REF] Biet | Zoonotic aspects of Mycobacterium bovis and Mycobacterium avium-intracellulare (MAC)[END_REF]. Therefore, this study highlights that there is a need to consider the zoonotic hazards of the MAA infection to poultry breeders. Detection of MAA isolates (17.4%) from the environmental isolates was observed with a significantly lower importance (p ≤ 0.01) than the detection of MAA isolates from 42.9% (9 / 21) of faecal samples. However, the presence of MAA with identical IS901 RFLP types of MAA isolates in different tissue, faecal and environmental samples indicated that infected domestic fowl (Gallus gallus) are the principal source of infection [START_REF] Hejlicek | Comparison of pathogenesis and epizootiology signification of avian mycobacteriosis in different sorts of domestic and free living synanthropic fowl[END_REF][START_REF] Tell | Mycobacteriosis in birds[END_REF]. MAA is not present in large-production hen farms with introduced and functioning good production practice due to the system of "closed" technology and the relatively "short-life" of layers, which does not exceed 12 months. The number of hen farms with "ecological agriculture" has increased in the Czech Republic and other European countries. On ecological farms, hens are usually kept in pastures for the production of so called "green eggs". This way of keeping hens brings about an increased risk of hen contact with infected domestic and free living birds [START_REF] Hejlicek | The occurrence of mycobacteriosis in free-living birds at different epizootiological situation of poultry tuberculosis[END_REF].

The RFLP typing of MAA by measuring the presence and distribution of IS901 has been shown to be a useful rapid indicator of virulence for birds [START_REF] Pavlik | Relationship between IS901 in the Mycobacterium avium complex strains isolated from birds, animals, humans and environment and virulence for poultry[END_REF] and epidemiological studies [START_REF] Dvorska | A standardised Restriction Fragment Length Polymorphism (RFLP) method for typing Mycobacterium avium isolates links IS901 with virulence for birds[END_REF][START_REF] Dvorska | Study of Mycobacterium avium complex strains isolated from cattle in the Czech Republic between 1996 and 2000[END_REF]. IS901 RFLP analysis supplemented by serotyping was used to study the occurrence of MAA in this flock of domestic chickens. The predominance of the IS901 RFLP type AE in isolates obtained from various organs, tissues and faeces of the 8 infected birds indicates a monoclonal infection by a primary isolate of this A c c e p t e d M a n u s c r i p t 11 RFLP type from a single source. Besides RFLP type AE, RFLP type AD was also found in four hens; this predominating type was found in combination with RFLP type E in three hens.

The detection of various combinations of MAA RFLP types may be explained by: i) a polyclonal infection of birds; ii) environmental contaminants passing through the gut; iii) transposition or recombination of RFLP types due to some sort of selection pressure within the host or during sudden temperature changes such as from 42°C (bird body temperature) to 15°C of the environment [START_REF] Dvorska | Mycobacterium avium subsp. avium isolated from naturally infected captive water birds of the families Ardeidae and Threskiornithidae examined by serotyping, IS901 RFLP typing, and virulence testing of pullets[END_REF].

MAA species were found to be the major cause of infection for the hens, however, isolates of M. intracellulare species, which have also been isolated from a few tissues (from the gastrointestinal tract organs), can attribute causing infection in birds [START_REF] Tell | Mycobacteriosis in birds[END_REF].

The mycobacterial infection caused due to the environment derived mycobacterial isolates had not been described in birds or known to be non-virulent [START_REF] Wayne | Family Mycobacteriaceae Chester 1897, 63 AL[END_REF][START_REF] Fischer | Diptera as vectors of mycobacterial infections in cattle and pigs[END_REF] however, they may be frequently involved in the formation of tuberculoid lesions in animals [START_REF] Dvorska | Study of Mycobacterium avium complex strains isolated from cattle in the Czech Republic between 1996 and 2000[END_REF]. Isolation of some environmentally derived mycobacteria species (M. chelonae M. diernhoferi and M. gastri) indicates that they are commonly found in the environment [START_REF] Fischer | Diptera as vectors of mycobacterial infections in cattle and pigs[END_REF], although they are known to be non-virulent for birds. However, in this context, they may attribute some synergetic effect to the severity of MAA infection and in the formation of granulomatous lesions.

The zoonotic implication of MAA infection in human beings as a potential risk for those who are immunocompromised in particular, is of paramount importance and exposure to this organism may cause infection [START_REF] Butcher | Mycobacterium infection in a gray-cheeked parakeet[END_REF][START_REF] Thoen | Tuberculosis[END_REF][START_REF] Martin | Mycobacterium avium infections in poultry -a risk for human health or not?[END_REF]. Therefore, animal holders, children and elderly people residing near the aviary should avoid contact with infected birds. Chicken meat destined for human consumption from this area and the surroundings has to be highly considered. A c c e p t e d M a n u s c r i p t *** IS901 RFLP analysis carried out according to the standardised method with restriction endonuclease PvuII [START_REF] Dvorska | A standardised Restriction Fragment Length Polymorphism (RFLP) method for typing Mycobacterium avium isolates links IS901 with virulence for birds[END_REF] upgraded by [START_REF] Moravkova | Genetic variability of Mycobacterium avium subsp. avium of pig isolates[END_REF]. 1 Besides MAA, M. intracellulare (n = 1) was isolated (1 030 bp and 850 bp of 16S rRNA, IS901-and IS1245-) and identified by biochemical methods [START_REF] Wayne | Family Mycobacteriaceae Chester 1897, 63 AL[END_REF]). 2 Besides MAA, M. diernhoferi (n = 1) was isolated (1 030 bp of 16S rRNA, IS901-and IS1245-) and identified by biochemical methods [START_REF] Wayne | Family Mycobacteriaceae Chester 1897, 63 AL[END_REF]. 3 Besides MAA, M. gastri (n = 1) was isolated (1 030 bp of 16S rRNA, IS901-and IS1245-) and identified by biochemical methods [START_REF] Wayne | Family Mycobacteriaceae Chester 1897, 63 AL[END_REF]).

Conclusions

C P C Glandular stomach 0 0 0 1 AE 0 1 0 0 0 1 0 0 0 1 AE 0 Muscular stomach 0 0 0 1 0 1 AE 0 1 0 1 0 0 0 0 0 Small intestine 0 0 1 1 AE 1 1 E 1 1 0 1 nt nt 1 1* 4 Large intestine 0 1 AE 1 1 1 1* 1 1 AE 0 0 0 0 1 1* 4 Caecum 0 0 1 1 0 1 0 1 1 0 1 0 0 1 1 AE 2 Liver 1 1 1 1 1 1 AE 1 1* AE 1 0 1 1 1 1* 7 Spleen 1 1* 1 1 1 1* AE 1 0 1 1* E 1 1 E 1 1 AE 7 Lung 0 1 AE 0 0 0 1 2 0 1 AE 0 0 0 1 0 1 3 0 Kidney 0 1 AE 0 1 AE 0 1 AE 0 

  Mycobacterial isolates were found in 111 (38.5%) of 288 tissues samples from the total examined hens. MAA isolates were detected in 44 (42.3%) of 104 gastrointestinal organs, 37 (44.1%) of 84 parenchymatous organs, 10 (17.2%) of 58 reproductive organs, 3 (14.3%) of 21 heart samples and in 9 (42.8%) of 21 bone marrow samples. Mycobacteria other than MAA isolates such as: M. intracellulare (n = 5), M. diernhoferi (n = 1), M. gastri (n = 1) and A c c e p t e d M a n u s c r i p t 8 M. chelonae (n = 1) were detected in different organs (Tables

Figure 1 .

 1 Figure 1. IS901 RFLP types of M. a. avium isolates after using RE PvuII. RFLP types E, AE and AD. The ladder is in the left lane. RFLP type designation was performed according to Dvorska et al. (2003) upgraded by Moravkova et al. (2007).

A

  c c e p t e d M a n u s c r i p t genotype 1 030 bp and 180 bp of 16S rRNA, IS901+ and IS1245+, nt: not tested. *Acid fast rods detected after the Ziehl-Neelsen staining of the examined sample. ** Percentage is counted from 94 grossly examined tissue samples except for swabs of cloacae.

  

Table 1 1

 1 Distribution of Mycobacterium avium subsp. avium and tuberculous lesions found in organs in 7 naturally infected hens.

	2											
	Sample origin/	Hen 1	Hen 2	Hen 3	Hen 4	Hen 5	Hen 6	Hen 7	Total
	IS901 RFLP typing***	P	C	P	C	P	C	P	C	P C	P C	P

  : gross examination for the presence of tuberculous lesions, C: culture examination for Mycobacterium avium subsp. avium (MAA) of serotype 2 and

								1 AD	0
	Swabs of cloaca Faecal samples	nt nt 1 AE 0	nt 0 nt 1 AE	nt 0 nt 1 AE	nt 1* AE nt 1 AE	nt 0 nt 1 E	nt 0 nt 1 AE	nt 0 nt 0	
	Total	2 8	5 12	4 11	4 12	2 9	2 5	5 9	24
	AE RFLP type AE AD RFLP type AD E RFLP type E	6 0 0	4 0 2	5 0 1	7 0 0	0 0 2	1 0 1	4 1 0	
	Total	6	6	6	7	2	2	5	

P
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Avian tuberculosis is yet an unsolved problem in the smallholder backyard aviaries.

Likewise, the disease remains to be a threat for the susceptible hosts including for the commercial poultry and swine productions industries, which can eventually lead to economic loss. Isolation of MAA from most examined organs is epidemiologically important in diagnostic procedures and in indicating that no part of the body is safe from the infection.
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a M. a. avium of serotype 2 and genotype dnaJ+, 1 030 bp of 16S rRNA, IS901+ and IS1245+; M. fortuitum, M. chelonae, M. terrae, M. diernhoferi and M. peregrinum of genotypes dnaJ+, 1 030 bp of 16S rRNA, IS901-and IS1245-were identified by biochemical methods [START_REF] Wayne | Family Mycobacteriaceae Chester 1897, 63 AL[END_REF]).