Ankara Univ Vet Fak Derg, 57, 253-257, 2010

Detection of pathomorphological and immunohistochemical findings
of tuberculosis in cattle slaughtered in Ankara and its surroundings
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Summary: Macroscopical and microscopical lesions were examined that 4-6 years old, different sex and breeds, 86 of cattle
which detected tuberculosis from all materials were collected from slaughterhouses of Ankara and its surroundings. Generally 78
(91%) were located in the lungs, pleura and regional lymph nodes, 5 (6%) were located in the liver and portal lymph nodes, and 3
(3%) were generalised. Pathomorphologically, 81 (94%) comprised miliar-nodular tubercles, and 5 (6%) were determined to be
chronic organ tuberculosis. Ziehl-Neelsen (ZN) stained sections revealed acide fast bacille (AFB) in lung, lymph nodes, liver and
trachea (96%). Immunohistochemically, M. bovis antigens were seen in the macrophages, necrotic areas, and the Langhans giant
cells (96%) in the same tissues but generally the number and intensity of the positivity were much higher than ZN.
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Ankara ve ¢evresinde bulunan mezbahalarda kesilen sigirlarda saptanan tiiberkiilozun
patomorfolojik ve immunohistokimyasal bulgularinin incelenmesi

Ozet: Bu calismada Ankara ve gevre il/ilge mezbahanelerinde kesilen 4-6 yash, farkli irk ve cinsiyette 86 tiiberkiilozlu sigirda
saptanan makroskobik ve mikroskobik lezyonlar incelendi. Lezyonlarin 78’inin (%91) akciger, plora ve bolge lenf diigiimlerinde,
5’inin (%6) karaciger ve portal lenf diigiimlerinde bulundugu, 3’liniin (%3) ise generalize oldugu goriildii. Bunlardan, 81’1 (%94)
milier-nodiiler tiiberkiiller ve 5’1 (%6) kronik organ tiiberkiilozu seklindeydi. Bu hayvanlarin %96’sinda akciger, bolge lenf
diigiimleri, karaciger ve traheadan yapilan Ziehl-Neelsen (ZN) boyamada aside direngli basiller gézlendi. immunohistokimyasal
olarak da olgularin %96’sinda ayni1 dokularda M. bovis antijenleri makrofajlarin sitoplazmasinda, nekrotik alanlarda serbest halde ve
Langhans dev hiicrelerinde dikkati ¢ekti. Her iki boyamada ayni oranda etken boyanmas: saptanmasina ragmen genel olarak
immunohistokimyasal boyamalarda etken hem ¢ok daha belirgindi hem de pozitiflik daha yogundu.

Anahtar sozciikler : immunoperoksidaz, patoloji, sigir, tiiberkiiloz.

animals, and transmission is also possible from human to
animals (6,16).

Introduction
Tuberculosis (TB) is a zoonotic most important

chronic disease with high prevalence among humans,
domestic and wild animals in developing countries
(6,8,16,26,29). According to the World Health
Organization (WHO), 80% of cases in humans are
detected in Third World countries (29). Although TB in
humans is primarily caused by Mycobacterium
tuberculosis (M. tuberculosis), M. bovis, the cause of TB
in cattle, is also responsible for disease in humans
usually acquiring the infection as a result of the ingestion
of infected uncooked meat, milk and their products
(12,16,22). The microorganism is spread in cattle
especially by aerosol, but calves can be infected by
ingestion of milk or in uterus (16). Therefore, eradicating
M. bovis from livestock is of substantial importance to
human health and welfare. The microorganism can be
transmitted to humans exposed to cattle or other infected

The aim of the study was to examine TB in cattle
under slaughterhouse conditions in Ankara and its
surroundings, pathomorphologically and
histochemically.

immuno-

Materials and Methods

Study site and sample population: The visceral
organs suspected of TB, pertaining to 86 cattle (75 males,
11 females) of 4-6 years of age, different breeds and sex,
and which meet the red meat demand of particularly in
Ankara and its surroundings, constituted the study
Although the exact number of animals
slaughtered within this period was not able to be
accessed, there was examined a total of 5618 animals
throughout the study period.

material.
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The postmortem examination was conducted
according to the guidelines for the meat inspection
(Animal Health Procedure). All major viscera and
regional lymph nodes were examined and incised. The
location and characteristic of each lesion were recorded.
The samples were taken from the lesions together with
normal adjacent tissue.

Histopathological and immunohistochemical (IHC)
methods: Tissue samples were fixed in 10% buffered
formalin and processed by standard paraffine wax
technique. The sections (5 pm) were stained with
hematoxyline-eosin (HE), Ziehl-Neelsen (ZN) and von
Kossa stain.

All paraffin sections were stained with the avidin-
biotin complex peroxidase (ABC-P/Universal LSAB 2
Kit, Dako) method by using polyclonal rabbit anti-
Mycobacterium bovis sera (Dako, diluted 1:500). Briefly,
after dewaxing and rehydration, endogenous peroxidase
activity was blocked with 0.3% hydrogen peroxide in
methanol for 20 min and treated with pronase for 10 min
at 37°C and incubated with normal goat sera for 20 min
at 37°C. Then the sections were incubated for 1 hour at
37°C with polyclonal antibody. Next, the sections were
incubated with biotinylated goat anti-rabbit IgG and then
with streptavidin-peroxidase reagent for 20 min. Color
was developed by a final incubation with 3-amino-9
aethyl carbazole (AEC) for 5 min at room temperature.
Following every step, sections were washed with
phosphate buffered saline (PBS), except than the step
with normal goat sera. The sections were counterstained
with Gill’s hematoxyline. Affected ten tissue sections
were treated with normal rabbit sera served as controls.

Results

Macroscopical findings : Amongst the 86 TB cases,
78 (91%) were located in the lungs, pleura and regional
lymph nodes, 5 (6%) were located in the liver and portal
lymph nodes, and 3 (3%) were generalised.

Pathomorphologically, 81 cases (94%) comprised
miliar-nodular tubercles, and 5 cases (6%) were
determined to be chronic organ tuberculosis (Fig. 1).
Furthermore, a few hydatic cysts were determined to be
scattered in the lungs of 6 cases.

The lesions were localized prominently in caudal
lobe (65%), caudal-cranial lobe (13%), cranial lobe (3%),
and all lobes (19%). These were protrusive, hard, whitish
yellow nodules ranging from 2-5 mm to 3 cm in size that
displayed dry and calcified areas in cut sections, and
miliar tubercles of similar colour that were either located
in the periphery of the above mentioned nodules or were
scattered.

In 24 of the indicated cases, nodules of varying size
were observed to be either scattered or localized on the
parietal, costal pleura.

Fig 1. Cut section of chronic organ TB.
Sekil 1. Kronik organ TB’nun kesit yiizi.

Conglomerate tubercles located particularly in the
cranioventral lobes and lymph nodes were observed in 17
cases. The upper surface of these structures, that
displayed the size of a fist and that had formed upon the
mergence of nodules, were irregular. They were
protrusive and embedded in the organs. The cut sections,
displaying a lobular appearance due to the presence of
areas bounded by connective tissue, were partially
calcified.

In the five cases (6%) diagnosed with chronic organ
TB, lesions were determined to be yellowish nodular
foci, 1-5 cm in size and soft and acinous (resembling a
cloverleaf) in appearance, located in all lobes and
particularly in the caudal lobes. Some displayed calcified
areas, similar to plaster and ectatic bronchi and caverns
filled with yellowish green purulent exudate were
observed in cut sections (Fig. 1). In addition to these
findings, tubercles of varying size, either displaying
ulcerative surfaces or localized in a narrow area in the
form of a chain, were observed to be scattered in the
mucosa of the trachea.

Tubercules were determined in the bronchial and
mediastinal lymph nodes in all cases. The cut sections of
the enlarged lymph nodes were displayed either
widespread caseified areas or yellowish white foci,
particularly in the cortex.

Five cases were diagnosed as extrapulmonal
tuberculosis. In these cases, miliar and nodular tubercles
were determined in the liver and portal lymph nodes.
Furthermore, in 3 of these cases, similar tubercles were
observed in the periton and diaphragma.

The digestive system was not opened due to the
hygienic requirements of the abattoirs.

Microscopical findings : A classic granuloma (Fig.
2), as a characteristic lesion of TB, composed of a central
caseous necrose with mantle of macrophages,
lymphocytes, plasma cells, epithelioid macrophages, and
Langhans giant cells were seen especially in noduler-
miliar TB. The lesions were surrounded by a rim of
fibroblasts with interspersed lymphocytes. Often the
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center of the granuloma was necrotic and heavily
calcified. Von Kossa stain was revealed granular
mineralization of necrotic debris. In chronic visceral TB,
tubercles and ulcerative changes were seen in the trachea.
But pulmonal lesions were generally involved wide areas
of caseification necrosis, neutrophilie leucocytes and
mononuclear cells. These lesions were either not limited
by a capsule or the capsule was indistinct.

Fig 2. Microscopical appearance of typical tubercle, HE, x100.
Sekil 2. Tipik tuberkiiliin mikroskobik goriiniimii, HE, x100.
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Fig 3. Appearance of AFB in the lung, ZN, x400.
Sekil 3. Akcigerde AFB’nin goriiniimii, ZN, x400.

Fig 4. M. bovis antigens in the macrophage, ABC-P, x600.
Sekil 4. Makrofajlarda M.bovis antijenleri, ABC-P, x600.

Acide fast bacilles (AFB) which were settled in the
macrophages and in the caseous necrotic debris or
sometimes in the Langhan giant cells in sections stained
ZN, were generally seen in the lung (Fig. 3) and lymph
nodes and lesser in the liver and trachea (96%) either.

Furthermore, pulmonary echinecoccosis (24%),
interstitial pneumonia  (52%) characterized with
peribronchial cuffings and thickening of interalveolar
areas in the lungs, and pericholangitis (24%) in the liver
were determined.

Immunohistochemical findings : M. bovis (96%)
antigens were mostly seen in the macrophages (Fig. 4),
slightly in the caseous necrotic debris and rarely in the
Langhan giant cells as reddish colours in the same
tissues. But the immunohistochemical stained slides
generally showed a much clearer and more striking
positivity than ZN method.

Discussion and Conclusion

The prevalence of TB at slaughter is reported to be
significantly greater in dairy cattle than in beef cattle
(1,7,24). The threat to human health by dairy cattle with
TB is substantial because of consuming unpasteurized
milk and its product (12,16,22). In the same time, the
disease when it involves the genital tract impairs the
breeding efficiency of the animals and negatively affects
the dairy economics (24). When TB involves the uterus,
abortion may occur. In advanced cases, early embryonic
death or even failure in implantation and sterility may
result. In addition, the affected animal acts as a source of
infection to the opposite sex (2,9) but genital TB was not
found in this study. And the study material belonged
either to small-scale operators or to individual dairies.
The incidence of the disease in stock holdings for meat
cattle was very low.

The diagnosis of TB in cattle can be made when
typical tubercles are detected in carcasses at
slaughterhouses. Inspection of these organs during
slaughter may provide a more rapid and reliable
diagnosis of TB than bacteriologic culture, depending on
the experience of the person and careful examination.
Other laboratory techniques like HE, ZN, and ABC-P
stains diagnosed Mpycobacterium  sp.
positivity.

The findings were generally seen similar to
different studies (6,15,16,25,26). In the cases the
presence of exuberant pus in both the cut sections and
bronchi with chronic organ TB, and microscopically, the
presence of wide areas of caseification and neutrophile
leucocytes, and the indistinction of boundaries were
evident. Tubercles in certain areas of the lungs and
regional lymph nodes were concluded to have developed
upon previous infection. For hyper and/or super

were exact
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infections are involved in the development of this type of
TB.

M. bovis infections can occur congenitally (3,6) but
commonly have a greater distribution lungs, thoracic
lymph nodes and pleura in cattle (4,6,10,16,23,24,32)
and the predilection sides have been interpreted as
evidence of respiratory route of infection (6,16,26) while
predilection for abdominal viscera especially liver and its
lymph nodes have been interpreted as evidence of oral
exposure (18,19). The Iung lesions were reported in 7-
17% (7,17,31) in cattle examined at an abattoir.
However, careful examination of the lungs has revealed
lung lesions in as many as 73-89% of cattle
(4,10,21,23,28). Some searchers reported a 90-98%
agreement between diagnosis of TB based on
histopathology (11,30) and generalized infection was in
19.1% (26). When considering animals with lesions in
the organs of body cavity, the thorax in the study was
affected in 91% and the abdomen in 6% compared with
55-60.5% and 2.1-5% quated in different studies
(13,30,32). Also in the study, the tubercles were seen
both abdomen and thorax in 3%. The predilection site has
been reported in the caudal lobes (20,21,25,28). The
lesions, despite being spread within all lobes (19%), were
particularly prominent in the caudal lobes (65%) in the
study. The lymph node lesions also predominated in the
study, and most of them were caseous and mineralized in
character. In the study, 78 (91%) of cattle with lesions
had thoracic involvement incluiding lung, pleura and
regional lymph node lesions, suggests that aerosol
transmission was most important in the spread of the
disease. Approximately 24% of the cattle were seen only
hydatid cysts in lungs in the study. One of them was
determined in chronic organ TB, and re-infection and
hyperinfection were concluded to cause predisposition to
the development of the TB. Microscopic examination
also demonstrated the presence of areas of interstitial
pneumonia (52%), considered to be related to hyperergia.
In the study, the lesion distribution identified but did not
correlate well with the more detailed some studies in
which the mesenteric lymph nodes, spleen, kidney,
genital system, digestive system, tonsil, cerebrum, and
cerebellum did not determined as the enormous diseased
vital organs (5,6,16,26). Digestive system was not
evaluated because of the hygienic requirements of the
abattoirs. Even, the mesenterial lymph nodes were
recorded the most common site of involvement (34.5%)
(26). There was determined hydatid cyst and giant liver
flukes (Fasciolides manga) hydatid cyst in some studies
(14,32). Pericholangitis was seen in the study and their
cause was not determined.

Acide fast bacille were observed only in giant cells
and in nectoric areas by researcher (15,27) and any
differences were reported in the number of positive

animals by the two methods except than organism dense.
In this study, immunohistochemically the antigens were
determined generally cytoplasma and/or outside of
macrophages, rarely in Langhans giant cells in 96% of
the cases. On he other hand, in remaining ZN positive
4% of cases IHC negative result obtained. To out
opinion, these cases were considered either to originate
from different type Mycobacterium infection or antigen
denaturation. But generally the number and intensity of
the positivity were much higher in the ABC-P than ZN
stained some slides and the organism was not seen
observed in neutrophile leucocytes by the two methods
opposed to the researchers. The density of AFB observed
in the cases of chronic organ TB, was very low in both
stainings.

In conclusion, bovine TB is a substantial economic
importance to cattle farming and still poses a threat to
animal health in our countries and further researches to
provide an understanding, protection, eradication, and
control. TB control policies have relied on the testing of
cattle herds and the slaughter of infected the animals.
This approach has been effective in eradicating the
diseases. Because infected free-living animals were seen
as a possible source of contamination.

This study is considered to bear significance with
respect to the underlying of the presence of the infection
despite numerous protective and/or control measures
developed at present, and the risk posed by products
originating from infected animals to the public of
countries in which the infection exists. The study
provides an indication of the lesion distribution in cattle.
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