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Diagnosis of Avian Tuberculosis in laying hens by 

pathological, microbiological and polymerase chain 

reaction (PCR): Case report 

ABSTRACT 

Avian tuberculosis was described at 50 week-old Lohmann chickens in a commercial 

chicken farm. The study materials were 50 week-old 20 pieces of chicken from 2 coops 

and 16 week-old 20 pieces of pullets from 4 coops in a commercial chicken farm. After 

necropsy, samples were processed routinely for histopathological and microbiological 

examinations. Macroscopically, hard consistency, numerous and different sizes, whitish-

yellow caseificated-calcifiated nodules were seen on the liver, spleen, kidneys and 

intestinal serosa. In the microscopic examination, various sized granulomas, which have 

been caseification necrosis surrounded by epithelioid histiocytes and multinucleated 

giant cells, were found at liver, spleen, wall and serosa of intestine. Numerous acid-fast 

bacteria were seen on histopathology at necrosis and macrophages in the liver, spleen 

and the intestines by Ziehl – Neelsen staining in all cases. Mycobacterium avium spp 

was produced at microbiological inoculations in liver, spleen, intestines and ovaries. 

Mycobacterium avium subsp. avium from these cultures was identified by PCR. It was 

thought that infection could be by fecal-oral route due to both intestinal tuberculosis in 

hens and common disease in coop. Therefore, the role of chicken manure may also be 

taken into account for the spreading of the disease. 
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NTRODUCTION 

Avian tuberculosis is a chronic infectious disease characterized by 

low productivity and weakening caused by Mycobacterium avium 

(MA) (Fulton and Thoen, 2003; Jordan and Hampson, 2008). The 

disease has caused major losses to hen populations. It is not only 

seen predominantly in laying hens, but has also been detected in pigeons, 

turkeys, parrots, pheasants, waterfowl and wild birds (Bolfion et al., 2010; 

Cromie et al., 1993; Gonzalez et al., 2002; Gümüşsoy et al., 2006; 

Kapakin and Alçığır, 2009; Keymer et al., 1982; Kriz et al., 2010; Kul et 

al., 2005; Kutsal and Sağlam, 1988; Mayahi et al., 2013; Prukner-

Radovcic et al., 1998; Saggese et al., 2007; Sezen et al., 1986; Sousa et 

al., 2008). Transmission is carried with digestion of contaminated feed 

and water. It has been reported that inhalation is not an effective method 

of contracting the infection (Fulton and Thoen, 2003). MA can be isolated 

from the egg in a natural infection, but it failed to create avian tuberculosis 

in hatched chicks. The agents die after boiling of eggs for 6 minutes 

(Fulton and Thoen, 2003). The most common symptom is increasing 

weakening of sick birds. Greenish diarrhea and deaths occur in the chronic 

period. 
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The most affected organs are liver, spleen, 

intestine, bone marrow and lung. Numerous 

large and small, hard structured, whitish-yellow 

nodules are observed in affected organs during 

the necropsy. There are typical tubercles in 

microscopic examination (Fulton and Thoen, 

2003). A large number of acid-fast bacteria can 

observe by Ziehl – Neelsen (ZN) staining. 

Diagnosis of avian tuberculosis in hens depends 

on the demonstration of MA in live or dead 

chickens, tuberculin test or serological and PCR 

techniques (OIE, 2014). MA causes zoonotic 

infections in humans especially in 

immunocompromised individuals such as 

leukemia patients or infected with HIV. MA can 

lead to generalized mycobacteriosis in such 

humans, but healthy humans have a low 

susceptibility to MA infection (Coelho et al., 

2013).  

CASE DESCRIPTION 

In this study, an outbreak of avian tuberculosis 

was identified on a commercial chicken farm by 

clinical, pathological findings and PCR 

techniques. The study materials were 20 pieces 

of 50-week-old chickens from two coops and 20 

pieces of 16-week-old pullets from four coops in 

a commercial chicken farm with 400 thousand 

chicken capacity in Turkey. All animals were 

brought dead. The farm exhibited fine 

biosecurity conditions and hens fed with 

commercial feed. Diets have also included meat 

and bone meal.  An increase in number of deaths 

(up to 3%) was observed over 2 months period 

in the farm. Clinically, weakening and decrease 

of egg production were noticed in hens and 

pullets. The rate of egg production was 

decreased to 80% from 100% in the farm.  

All chickens were necropsied and examined 

grossly. Tissue samples were fixed in 10% 

formalin for 24 hours and processed routinely, 

then embedding in paraffin. Embedded tissue 

samples were cut at 5µm thick and stained with 

Hematoxylin & Eosin (HE) and ZN and 

examined with light microscope. Smears were 

stained with ZN for cytological examination.  

Samples were inoculated into Lowenstein-

Jensen culture medium for microbiological 

examination. Isolation and identification of 

Mycobacterium avium subsp. avium (MAA) 

isolates were made using the protocol described 

by Ambrosio et al. (2008). Specimens were 

cultured on Lowenstein-Jensen medium at 37°C 

for 6 weeks and isolates were stored at -80°C.  

Chromosomal DNA of MAA was extracted 

using the protocol provided in Promega Wizard 

Genomic DNA purification Kit (Cat No: 

A1120). The DNA samples were stored at -20°C 

until used as templates for amplification. MAA 

specific primer pairs were used in polymerase 

chain reaction (PCR) for amplification of the 

insertion sequence IS901 of MAA as described 

by Kunze et al. (1991). The sequence of forward 

primer was 5'- GCA ACG GTT GTT GCT TGA 

AA-3' and reverse primer was 5'-TGA TAC 

GGC CGG AAT CGC GT-3'. Specific primers 

showed a single amplicon of 1108 bp. The 

extracted DNA was amplified in a total volume 

of 50 µL (5 µL 10× PCR buffer, 250 mM from 

each dNTPs (MBI Fermentas), 1.25 U taq 

polymerase (MBI Fermentas), 0.5 µM each of 

primers (IDT), 1.5 mM MgCl2, and 5 µL 

extracted DNA. The cycling conditions with the 

Techne Progene (Cambridge Ltd., UK) were the 

initiation step at 94 ◦C for 3 min, followed by 33 

cycles coupling 94 ◦C for 1 min, 66 ◦C for 45 s 

and 72 ◦C for 4 min and a final extension period 

at 72 ◦C for 3 min (14). Ten µL of amplification 

products were submitted to electrophoresis in 

2% agarose gel in Tris–borate EDTA buffer and 

the 100 bp ladder DNA marker (MBI Fermentas) 

was run concurrently. The ethidium bromide-

stained DNA bands were visualized and the gel 

photographed.  

There was no difference in terms of lesion 

location and severity between 16 and 50 week 
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old hens in the farm. Macroscopically, a great 

number of large and small, hard consistency, 

whitish-yellow, calcified cut surfaces of nodules 

were found in the liver (Figure 1A.), spleen 

(Figure 1B.), kidneys, serosa of the intestines 

(Figure 1C.) and ovaries (Figure 1D.).

Figure 1. A. A great number of large and small, hard structured, whitish-yellow tubercles in the liver. B. Cut surfaces 

of spleen. C. Serosa of the intestines (arrows). D. Ovaries (arrows)

Various sized granulomas (Figure 2A.), 

which have been identified as caseification 

necrosis surrounded by epithelioid histiocytes 

and multinucleated giant cells (Figure 2B.), were 

found in liver, spleen, wall and serosa of 

intestine at microscopical examination. It was 

noticed that granulomas in the serosa caused 

ulcers when it came to mucosa. Numerous acid-

fast bacteria were determined at necrosis areas 

by cytological smears (Figure 2C.) and 

histopathology, as well as macrophages in the 

liver, spleen and intestines by ZN staining. The 

agent was identified as a MAA by PCR analysis 

on microbiological inoculations of liver, spleen, 

intestines, lung and ovaries (Figure 2D.). There 

were no findings related to tuberculosis in the 

other coops of same farm. 

DISCUSSION 

It has been reported that MA infection is 

commonly observed in pigeons, captive pets and 

wild birds in the zoo (Bolfion et al., 2010; 

Gümüşsoy et al., 2006; Kapakin and Alçığır, 

2009; Kriz et al., 2010; Mayahi et al., 2013; 

Prukner-Radovcic et al., 1998; Sezen et al., 

1986; Sousa et al., 2008). However, rarely are 

outbreaks observed on commercial chicken 

farms under inadequate hygiene conditions 

(Gonzalez et al., 2002). Atypical symptoms such 

as chronic period of disease, cachexia, muscle 

atrophy and decreased egg production 

complicates the clinical diagnosis. In such cases, 

pathological findings are helpful for diagnosis as 
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well as identification of agents by advanced 

molecular techniques (OIE 2014).  

Gonzalez et al. (2002) mentioned two 

different models for disease as clinical and 

pathologically. In the first type generalized 

tuberculosis was observed as a result of cachexia 

and decreased productivity. Secondly, there 

were limited infraorbital sinus lesions and no 

loss of egg production. Clinically, cachexia, 

weight loss and decreased egg production have 

been observed in our case. Grossly generalized 

tuberculosis lesions were observed on internal 

organs such as the liver, spleen and intestines 

with no evidence of macroscopic lesions in 

infraorbital sinuses and the lungs. This situation 

was interpreted as primarily lesions occurring in 

organs such as the liver and intestines due to oral 

transmission.  

The agents were identified in the liver, spleen, 

intestines, ovary and the lungs by PCR analysis 

with IS 901 primer. Despite there being no 

macroscopic or microscopic findings in the 

lungs, MAA was identified by PCR. Thus, it is 

thought to be the causative agent generalized to 

the lungs from the digestive organs. 

 
Figure 2. A. Caseified tubercles which have been surrounded by mononuclear, epithelioid and giant cells, Spleen, x200, 

HE, B. Multinucleotid giant cells in the granulomas (arrows), Liver, x400, HE, C. Acid-fast bacteria in the cytological 

examinations, Liver, x1000, ZN, D. The image of agarose gel electrophoresis of the MAA culture positive samples by IS 

901 primer (M: Fernentas 100 bp DNA marker SM 0321, PC: Positive control- M. Avium ATCC 25291). 

 

Mycobacterium avium can be isolated from 

the egg in natural infection, however the hatched 

chickens failed to develop avian tuberculosis 

(Fulton and Thoen, 2003). Although the MA 

were isolated and identified from the ovaries of 

infected animals, there was no causative agent 

detected from eggs of these hens. It has been 

expressed that Mycobacterium avium are not 

always identified from eggs. They may vary with 
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intensity and severity of the infection (Shitaye et 

al., 2008).  

Although Fulton and Thoen (2003) reported 

to avian tuberculosis is less prevalent in young 

chickens, extensive and diffuse tuberculosis was 

observed in this case report. The occurrence of 

fecal-oral contamination due to a large amount 

of agents entering to the body via oral route and 

the presence of lesions in the intestines have 

shown that increase the prevalence of the disease 

in the farm. The presence of extensive intestinal 

lesions in these hens supports this possibility. 

Besides, recently informed from farm 

veterinarian that the meat and bone meal join to 

the diet, raised concerns about feeding. 

Therefore, it has been expressed that such hens 

are an important source of spreading the disease. 

It was estimated that hens might be infected with 

tuberculosis orally from feaces, because Hejlicek 

and Treml (1995) emphasized that the 

contaminated feaces of infected birds are the 

major source of infection for other hens. 

In conclusion, it was thought that infection 

could have been by fecal-oral route due to the 

presence of intestinal tuberculosis in hens. 

Therefore, the role of chicken manure may also 

be taken into account for the spreading of the 

disease. 
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