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Summary  

 
       Bovine tuberculosis is one of the most complex animal health problems that the cattle 
farm operations in Serbia face today. In the South Backa region (SBR) we have registered 
three hotspots of bovine tuberculosis breakdown, in the municipality of Žabalj, Titel and Novi 
Sad. The first 11 infected cattle were detected during routine diagnostic testing in 2004 year. 
Another 113 were detected in 2006 and 54 in 2007 year. Although bovine tuberculosis is 
endemic in SBR, current breakdown is due to lack of diagnostic and control programs in the 
years that proceeded, illegal cattle movements and trading of unmarked infected cattle. The 
persistence of infection is mostly linked to the traditional extensive breeding system and 
free-ranging cattle. For ante mortem diagnosis of tuberculosis in cattle we used tuberculin 
skin tests and blood based gamma interferon test (γ-IFN). Post mortem, a detailed 
pathological examination and histopathology were undertaken, as well as acid-fast (AFB) 
bacillus smear examination for bacteriological diagnosis. This paper describes the current 
scheme, reviews some epidemiological and diagnostic work undertaken in support of the 
program and identifies problems considered to interfere with successful eradication of 
infection in this region.  
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Bovine tuberculosis (BTB) remains an important animal health concern for 
many developed countries, including those which introduced the test and slaughter 
campaigns in cattle many years ago (Raviglione, 2003), such as Italy, Spain, 
England, Ireland etc. About 5,6% of herds in Great Britain were affected by 
tuberculosis at some point in 2004 (Defra, 2005). Tuberculosis in cattle due to 
Mycobacterium bovis has a world wide distribution although eradication has been 
largely successful in developed countries (Abernethy et al., 2006). The current 
eradication program in North Ireland involves annual testing, extensive 
computerized tracing, short- interval testing of herds contiguous to outbreaks and 
compulsory slaughter of positive cattle. Despite initial reductions in disease 
prevalence, eradication has proved elusive (Abernethy et al., 2006). 

The aim of this study was to estimate the prevalence of BTB among cattle 
in South Backa Region and to identify issues currently being considered to 
enhance further reduction in disease prevalence. 
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Materials and methods 
 
 Geographic area of study The geographic area selected for this study, 
South Backa Region is a part of Vojvodina province, (4016 km2, an 18.12% of the 
Vojvodinian territory) that encounters territory of ten municipalities. The total 
number of existing cattle is about 46.000 and makes the cattle density among the 
highest in Serbia. In the municipalities that are situated between the right bank of 
river Tisa and left bank of Danube (Žabalj, Titel, Novi Sad), many herds are kept in 
semi-free ranging system and coexist with large number of sheep, goats and wild 
animals on the same pastuers. 
 Epidemiological survey After the year 2004, when cattle marking (ear-
tag) obligation was introduced, all the cattle older than 6 weeks are tested annually 
(“routine” testing) for bovine tuberculosis using the single intradermal cervical test 
(SICT). Before that time, only milking cows, heifers that were used for reproduction 
and sires were tested each year. Testing is undertaken by private veterinary 
practicioners or government veterinary officers using database-generated sheets 
that list all cattle currently registered in the herd. Test- positive and suspicious 
reactors are subjected (at least 42 days later) to single intradermal comparative 
cervical tuberculin (SICCT) test. This test entails simultaneous injection of both 
bovine and avian tuberculins side-by-side in to the skin of the neck.  
A total number of  9765 animals  were tested in municipalities of Žabalj, Novi Sad 
and Titel by SICT during season 2006/2007, out of which 171 animal showed 
positive or suspicious reaction and was retested by SICCT. 
 γ-IFN test A 42 whole blood heparinised samples collected on farm were 
transported to a laboratory immediately after sampling. Small duplicate aliquots 
were incubated within few hours at 37ºC in the presence of test antigens (bovine 
PPD tuberculin and avian PPD tuberculin) and a nil-antigen(negative control). After 
16-24 h of incubation, the plasma supernatants were harvested, and the amount of 
γ-IFN in plasma was quantified by a sandwich enzyme-linked immunosorbant 
assay (ELISA), using a BovigamR( Pfizer animal health, Australia) commercial kit. 
 Pathological examination and histopathology About 46 bovine 
carcasses from the area of study were examined after compulsory slaughter. 
Briefly, the inspection was based on protocol of visualisation and palpation followed 
by knife cuts of putative lesions (lymph node inflammation, various sized caseated 
or calcified nodules). After an external inspection, the head was removed and 
retropharyngeal and mandibular lymph nodes examined.The thorax is opened, 
eviscereted and there is an inspection of pleurae, ribs and vertebral bodies, 
mediastinal lymph nodes, lungs and bronchia, pericardium, myocardium and 
endocardium. The abdomen is opened inspecting abdominal walls, peritoneum and 
all the digestive tract, spleen, liver and liver lymph nodes. Where infection has not 
been confirmed previously in the disease incident, lymph node and other 
appropriate tissue samples were collected for histological or bacteriological 
confirmation.Tissue samples for histological examination were fixed in 10% 
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formalin and embedded in paraffin wax followingt routine laboratory procedures. 
Mineralised tissues were decalcified in hydrochloric acid before processing. 
Sections were stained with hemathoxylin-eosin and Ziehl-Nielsen prior to 
examination by light microscopy. 
 Basic laboratory procedure A microscopic examination for acid-fast 
bacilli was performed by Ziehl-Nielsen stain to confirm the presence of 
mycobacteria.  
  

Results and discussions 
 

During the period 2005-2007 the mean annual number of animals tested 
for bovine tuberculosis in South Backa Region was 35.497. The overall apparent 
prevalence of bovine tuberculosis in cattle (as determined by skin test and γ-IFN 
test) was observed to range between 0.30% in 2005/2006 to 0,18% in 2006/2007.   

Table 1 
Bovine tuberculosis surveillance results in South Backa Region for 

2005/2006 
 

Municipality 
No of tested 

animals(SICT) 
2005/2006 

No of retested 
animals 
(SICCT) 

No of positive 
reactors 

 
% 

Bač 1347 0 0 0 
Bačka Palanka 7996 0 0 0 
Bečej 7933 4 0 0 
Srbobran 1766 0 0 0 
Žabalj 10409 0 0 0 
Titel 1006 11 8 0.79 
N.Sad 7753 123 113 1.45 
B.Petrovac 1487 0 0 0 
Total 39688 138 121 0.30 
 

Table 2 
Bovine tuberculosis surveillance results in South Backa Region for 

2006/2007 

Municipality No of tested 
animals(SICT) 

2006/2007 

No of retested 
animals 
(SICCT) 

No of positive 
reactors 

% 

Bač 1150 0 0 0 
Bačka Palanka 6341 0 0 0 
Bečej 7821 0 0 0 
Srbobran 989 0 0 0 
Žabalj 7088 44 36 0.51 
Titel 927 27 23 2.48 
N.Sad 5598 6 1 0.02 
B.Petrovac 1393 0 0 0 
Total 31307 87 58 0.18 
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Based on cattle presented at herd tests from 2005 to 2007, the median 
size of herds was 14 cattle, while the 30 and 70 percentiles were > 25 and < 10 
cattle respectively. Small size herds of individual producers dominate, with a 
significant between-herd movement during grazing season. Cattle density is the 
highest in the tuberculosis hotspots. Although cases of bovine tuberculosis have 
decreased over the last year, during the 2007 in Žabalj two households with 
positive reactor cattle were detected. In the first husbandry there were 36 positive 
reactor animals (SICCT) out of 52 existing in the herd. Ten animals from the same 
herd were submitted to ancillary γ-IFN test, and nine yielded a positive reaction. 
This herd has been tested emergently, as a high risk herd. The testing was 
undertaken by veterinary epidemiologist from Veterinary Institute. The reason for 
emergency testing was due to fact that two beef calfs, originating from this herd, 
tested BTB positive. Previously, the herd was tested by a private veterinary 
practitioner, six months earlier and no positive reactors were reported. Although 
animals were under severe interpretation of skin test it is still uncommon to find 
such high number of infected animals within the herd if the regular monitoring 
through skin testing was obtained. False negative results of tuberculin tests due to 
inexperience of field veterinarians or unconscious tester bias, may pose a 
significant obstacle to eradication of the disease. Contact herds were identified and 
repeatedly tested (so called “risk” testing). Single positive reactor was detected in 
one of these this herds. 

Table 3 
Prevalence of BTB animals in “hot spots” 

 
 

Municipality 
 

Settlement 
No of tested 

animals 
(SICT) 

 
No of retested 

animals 
(SICCT) 

No of 
positive 
reactor

s 

 
% 

 
No of + 

husbandries 

Žabalj Zabalj 5119 33 33 0,64 2 
Žabalj ðurñevo 518 11 3 0,58 2 
Titel Gardinovci 482 27 23 4,77 17 
Titel Vilovo 297 1 1 0,33 1 

N.Sad Kovilj 750 123 113 15,1 21 
Total 5 7166 195 173 1,40 43 

 
In tuberculosis hotspots located on territory of three municipalities (Žabalj, 

Novi Sad, Titel), prevalence of BTB positive reactors is significantly higher than in 
rest of SBR. In Kovilj, 113 (15,10%) positive reactors out of 750 tested animals 
were detected, while in Gardinovci 23 (4,77%) reactors out of 482 tested animals 
were confirmed positive and removed under standard interpretation of test. During 
2005/2006, 20% of herds in the BTB hotspots were subjected to risk testing. Two 
entire herds with more than 50% of test positive animals, in three consecutive 
short-interval repeat testings were culled. 
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Cartogram 1. South Backa region and hotspots of bovine tuberculosis 
 

Following the eradication scheme, test-positive cattle as defined by 
Procedure Book, are compulsory slaughtered, with the herd subjected to 
movement restrictions and repeat short interval (42-60 days) testing. The 
“restricted” testing is undertaken by governmental veterinary specialists 
(epidemiologists). Milk from bovine tuberculosis reactors must not be used for 
human consumption, and milk from incontact but non reactor must be heat-treated 
in dairy facility. Meat from animals with generalised tuberculosis or emaciated 
animals must not be declared fit for human consumption, and strict conditions are 
laid down for meat coming from test positive animals. The reactors are subjected to 
detailed examination at slaughter and lymph node and other appropriate tissue 
samples are collected for histological or bacteriological confirmation of the  disease 
incident. 

A compulsory eradication scheme commenced in Serbia in late fifties of the 
former century, and by 1970 BTB incidence in Vojvodina Province was about 1%. 
Failure to eradicate the disease, in some parts of South Backa Region, despite 
significant efforts over almost 40 years, has been attributed to a wide range of 
factors. This includes high stocking rates and cattle density, illegal cattle 
movements, lack of complience with scheme recquirements, resource constraints 
and possible wild life reservoirs. The significantly higher BTB prevalence in some 
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parts of SBR reflects differences in bovine husbandry systems and influence of 
enviromental conditions. There is little doubt that the nature of breeding system in 
this area of SBR is conductive to the transmission of bovine tuberculosis among 
cattle. In these areas cattle herds are managed in semi-free ranging system, which 
requires a much specialised style of management for gathering of animals. This is 
often very difficult to obtain and some animals or even whole herds of smaller size 
eventually escape testing scheme. Those untested but infected animals create a 
reservoir of infection. High herd density, small farm unit size and extensive use of 
outlyning, humid, poor quality pastures, facilitate cattle to cattle spread. The 
bovines from different herds comingle and are kept on the pastuers around the 
year except the short winter period. Animals are exposed to all weather conditions, 
malnutrition and high parasite burden (e.g. fluke). Natural mating of underaged 
heifers further contributes to poor body condition of most animals. It is reasonable 
to believe that immune response of such animals is compromised, leading to a high 
percentage of opened BTB cases. It is often artificial to categorize cases as 
opened or closed, as many cases do not present with gross lesions in lungs, but 
we think it can sustain here. It is in line with conclusion of Palmer and Waters, 
2006, that all the tubercuolus cattle with lesions in the pulmonary lymmph nodes 
should be considered capable of excretion of M. bovis. The post mortem 
examination of 46 carcasses of positive tested animals revealed that 39 (84,78%) 
had characteristic gross lesions suggesting BTB infection. In 31 animal (67,39%) 
only the lymph node (bronchio-mediastinal, retropharyngeal) lesions were present, 
and 8 (17,39%) animals also had lesions in the lungs. Histopathological 
examination of affected lungs indicated active tuberculosis in all animals. As many, 
as 7 (15,21%) of cattle had non visible lesions (NVL). A much higher percentage of 
NVL reactors were detected by other authors. In the Northern Ireland in 2003, 
lesions were detected at post mortem examination in 32% of test reactors 
(Abernethy et al., 2006). In the UK, Ireland and other countries, some 50-80% of all 
cattle reacting to the skin test show no signs of disease at slaughter (de la Rua-
Domenech et al., 2006). Recent investigations; however have shown that cattle can 
be infected orally with as few as 5000 CFU of M. bovis administered in the feed 
(Palmer et al., 2004). By aerosol route single bacillus may be sufficient to cause 
infection. Frequent between herd movements and overcrowding during winter 
housing exacerbate the disease spread. The effect of herd size and stocking 
density on bovine tuberculosis is documented previously (White and Benin, 2004). 
The role of wild animal reservoirs existing in SBR is yet to be more elucidated. 
Although the M. bovis was isolated from wide range of game and other wild 
animals (Delahey R.J. et al., 2006) it seems that only the contribution of European 
badger to maintaining of BTB is well documented. Purchase of cattle and between-
herds movement on mutual pasture during grazing season remains two major 
predictors of disease.  
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Conclusions 
 

Implementation of sound programmes of regular tuberculin skin testing and 
removal of reactors, coupled with slaughterhouse surveillance for undetected 
infections, repeat testing and culling of infected herds, cattle movement restrictions 
is the cornerstone of tuberculosis control in cattle. Experienced and conscious 
veterinary practitioners and sufficient funding are of crucial importance for success 
of such programme. Our aim is to slow down and stop the spread of bovine 
tuberculosis into new areas and achieve a sustained reduction of the disease in 
high incidence areas. The deployment of ancillary in vitro blood based γ-IFN test 
alongside the primary skin tests, has enhanced the detection accuracy of M. bovis 
infected animals and herds. Histopathologic examination of affected cattle revealed 
a high percentage of animals with active tuberculosis. 
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