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NOTE

Epidemiological patterns and testing policies for 
bovine tuberculosis in the domestic cattle in Korea 
from 1961 to 2010

Abstract
A retrospective cohort study involving various tuberculin tests was conducted to determine 
the trend in the extensive eradication program for bovine tuberculosis (EEPBT) in Korea 
from 1961 to 2010. The prevalence of bovine tuberculosis (BT) was higher when the tests 
were performed with either heat-concentration synthetic medium (HCSM) or purified 
protein derivative (PPD) tuberculin alone compared to the combination of HCSM/PPD 
tuberculin (P ＜ 0.05). Although the current EEPBT strategies have successfully reduced the 
spread and threat of BT to livestock and humans, continuous surveillance is necessary to 
overcome the disease.
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　　Bovine tuberculosis (BT) due to Mycobacterium 
bovis is a zoonosis that may threaten human 
health around the world23). However, the 
significance of the identification of M. bovis as a 
zoonotic pathogen was not initially recognized in 
1882 when Robert Koch discovered tuberculosis 
bacillus. The real value of the bacillus causing 
tuberculosis as a tool in infectious disease came 
after years of research by veterinarians and 
other scientists that investigated M. bovis as an 
important zoonotic pathogen that can largely 
influence the public health14,17). In Korea, the 
first official report of BT incidence was in 1913, 
and it was connected to two dairy cattle. 
Moreover, BT was confirmed using the caudal-
fold-test with old tuberculin (OT), which was 

employed until 1960. Soon afterwards the 
promotion of dairy farming in Korea in 1964  
was induced by the initiation of an extensive 
eradication program for bovine tuberculosis 
(EEPBT) based on a test-and-slaughter policy 
with compensation1,13). To circumvent issues with 
OT sensitivity specifically false-positive readings, 
heat-concentration synthetic medium (HCSM) 
tuberculin skin testing was introduced. Retesting 
with purified protein derivative (PPD) tuberculin 
was introduced in 1974 due to the nonspecific 
reactivity of HCSM tuberculin at which point 
both HCSM and PPD were used until 1994.  
In Korea, BT was diagnosed using only PPD 
tuberculin from 1995 to 2008 because of 
specificity and cost-effectiveness of the test11,18,25). 
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Both PPD and enzyme-linked immunosorbent 
assay (ELISA) have been used from 20092,22) to 
present. The promotion of dairy farming in Korea 
has been accomplished from 1964 to the early in 
2000s since BT was first detected among dairy 
cattle through an EEPBT. However, the annual 
number of the infections of BT and the prevalence 
rate increased continuously from 1999. The 
detection rate of BT has been especially 
increasing since 2002 because of the mandatory 
negative certification system of BT and bovine 
brucellosis for cattle traded in the livestock, and 
the increased BT outbreak in the native and beef 
cattle which have never been tested nationally 
for BT before1,11,18,25). Nevertheless, despite the 
implementation of a strong EEPBT between 1961 
and 2010, BT has still found a way to persist in 
Korean cattle.
　　The aim of this study is to compare the BT 
prevalence according to the various tuberculin 
tests for the EEPBT in Korea from 1961 to 2010, 
and to estimate the effectiveness for the various 
diagnostic policies.
　　Surveys and raw data for BT prevalence in 
Korea were obtained from the Animal, Plant and 
Fisheries Quarantine Inspection Agency (QIA) in 
the Ministry of Food, Agriculture, Forestry and 
Fisheries (MFAFF)11,18). Data on BT in domestic 
cattle throughout the whole country were obtained 
from animal infectious-diseases-data management 
system (AIMS) by QIA18), and Statistical 
Yearbook by MFAFF (included former Ministry 

of Agriculture & Forestry), 1961-201011).
　　In this study, the prevalence rate (PR) of BT 
cases per 1,000 cattle, and the upper and lower 
limits of 95% confidence interval were calculated. 
The PR of BT in each period was compared using 
the Kruskal-Wallis one way analysis of variance 
on ranks, and multiple comparisons were 
performed using the Dunn’s method. A P-value of 
0.05 was considered statistically significant. The 
statistical analysis was performed with SigmaStat 
3.5 for Windows (Systat Software Inc., Chicago, 
IL, USA).
　　The prevalence of BT in Korea during the 
period between 1961 to 2010 was shown in 
Table 1, in which a total of 10,775,794 domestic 
cattle were tested and 15,091 of them were 
confirmed to have BT, yielding and given a 
weighted prevalence rate of 1.4 (95% CI: 1.38-
1.42) per 1,000 domestic cattle populations. The 
annual PR was high in the late 1960s when 
HCSM tuberculin was only used, then significantly 
decreased between 1974 and 1994 with HCSM 
and PPD tuberculin (P ＜ 0.05). This was followed 
by another increase from 1995 to 2008 when only 
PPD tuberculin was used. Moreover, from 2009 
to 2010, PR of BT was still occurring as 2.34 of 
PR when both PPD and ELISA were used.
　　As shown in Fig. 1, the prevalence of BT was 
higher when the tests were performed with 
HCSM or PPD tuberculin alone compared to that 
when using combined HCSM/PPD tuberculin or 
PPD/ELISA testing. When both HCSM and PPD 

Table 1.  Comparative observation of the prevalence of bovine tuberculosis among the 
domestic cattle in Korea according to different tuberculin tests used between 1961 and 2010

Period (yr) Tuberculin No. of tested No. of reactors Prevalence rate per 1,000 
cattle (95% CI)

1961-1973 HCSM 169,620 497 3.11 (2.84-3.39)

1974-1994 HCSM/PPD 3,615,245 1,575 0.44 (0.41-0.46)*

1995-2008 PPD 5,600,929 9,747 1.74 (1.71-1.77)

2009-2010 PPD/ELISA 1,400,000 3,272 2.34 (2.26-2.42)

Total 10,775,794 15,091 1.40 (1.38-1.42)

*P ＜ 0.05 vs. period of 1961-1973.
HCSM: Heat-Concentrated Synthetic Medium Tuberculin, PPD: Purified Protein Derivative Tuberculin, ELISA: 
Enzyme-Linked Immunosorbent Assay.
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tuberculin were used, cattle were firstly diagnosed 
using HCSM tuberculin, and then only positive 
reactors were diagnosed using PPD tuberculin  
to prevent false positive1). When both PPD 
tuberculin and ELISA testing have been used, 
test results usually depended on PPD tuberculin, 
and the relationship between PPD and ELISA 
testing have been investigated25). The PR of BT 
in domestic cattle including dairy cattle seemed 
to differ according to the tuberculin test policies 
used between 1961 and 2010. According to the 
estimated 95% CI of PR (Table 1), we can grossly 
divide 3 different phases of prevalence. The first 
period is from 1961 to 1973, and high prevalence 
may be due to EEPBT based on test-and-
slaughter policy with compensation1,13). Low 
prevalence occurred in the second period (1974-
1994), which may be induced by change of testing 
policy from only HCSM to combined HCSM and 
PPD tuberculin. In third period (1995-up to now), 
BT testing policy was changed from combined 
HCSM and PPD tuberculin to only PPD, and 
prevalence of this period seems increased than 

previous period. It can be considered that 
increased prevalence may be affected by higher 
specificity of PPD than HCSM6). Reliable 
diagnostic method of EEPBT is very important to 
reduce the incidence of BT, not only in initial 
detection of infected animals, but also in 
confirming suspect cases. EEPBT campaigns in 
many developed countries have already led to a 
huge reduction in the incidence of tuberculosis in 
both cattle and humans3,8), and the major 
weapons for controlling BT include the periodic 
tuberculin test of domestic cattle, the slaughter 
of reactors, and the sanitation of milk and dairy 
products. Although BT was once found worldwide, 
control programs have greatly reduced or nearly 
eliminated this disease from domesticated 
animals in many countries. Eradication programs 
are in progress in European countries, Japan, 
New Zealand, the United States, Mexico, and in 
some Central and South America countries16,17,23). 
Australia successfully eradicated BT based on a 
sound technical program with strong national 
support during a brucellosis and BT eradication 

Fig. 1.  The prevalence rate of bovine tuberculosis (BT) and number of tested animals under the 
extensive eradication programs for BT in Korea from 1961 to 2010. � Heat-concentration synthetic medium 
(HCSM) tuberculin skin testing has been used at 1960s ( ). The HCSM and retesting with purified protein 
derivative (PPD) tuberculin was introduced in 1974, and both HCSM and PPD were used till 1994 ( ). Only PPD 
tuberculin has been used for BT diagnosis in Korea from 1995 to 2008 ( ). Both PPD and enzyme-linked 
immunosorbent assay (ELISA) have been used from 2009 ( ).
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campaign lasting more than 25 years19). In the 
cases of Japan, BT control was legislated in 
190124), and domestic cattle were checked using, 
but not limited to, OT test, and positive reaction 
with BT had to be slaughtered in 1903. This 
policy led to a decline in the prevalence of BT 
among dairy cattle in 1969 when the testing 
included the use of both HCSM and PPD 
tuberculin. More recently, prevalence further 
declined to about nearly zero, including false 
reactors with non-visible lesions, thereby 
indicating almost perfect eradication of BT in 
Japan5,9,15,19-21,24).
　　Although intradermal test using tuberculin 
such as HCSM or PPD is most common BT 
diagnostic method and Office International des 
Epizooties (OIE) have admitted only tuberculin 
skin test based on delayed type hypersensitivity, 
intradermal test has disadvantages such as  
the need for holding animals for 72 hours, and 
limitations regarding both sensitivity and 
specificity10,12). There are definitive diagnosis 
methods such as culture or PCR, but those 
methods require tissue samples that could only 
be obtained post-mortem7). According to recent 
reports4,10), interferon-gamma assay have been 
suggested as effective noninvasive confirmatory 
test. Additionally, extensive monitoring for 
prevalence should be required after 2009 because 
ELISA testing has been tried with PPD and 
included animals for EEPBT have been extended 
from only dairy cattle to native cattle25).
　　In conclusion, although concentrated efforts 
were tried to eradicate BT in Korea during half a 
century, this disease is still occurring in some 
livestock. However, currently used EEPBT 
strategies have successfully controlled BT spread. 
Continued vigilance must be maintained to keep 
control over BT even though the threat may be 
minimal to livestock and humans. In addition, 
the development of rapid and accurate diagnostic 
methods is urgently needed, along with the 
identification of the transmission factors through 
well-designed epidemiological studies in veterinary 
medicine to general public health in Korea.

References

  1)	 Cho, Y. S. 2007. Outbreaks and research 
trends of bovine tuberculosis in Republic of 
Korea. Kor. J. Vet. Pub. Hlth., 31: 61-67.

  2)	 Cho, Y. S., Lee, S. E., Ko, Y. J., Cho, D.,  
Lee, H. S., Hwang, I., Nam, H., Heo, E., 
Kim, J. M. and Jung, S. 2009. Definition of 
purified enzyme-linked immunosorbent assay 
antigens from the culture filtrate protein of 
Mycobacterium bovis by proteomic analysis. 
J. Immunoassay. Immunochem., 30: 291-304.

  3)	 Cousins, D. V. 2001. Mycobacterium bovis 
infection and control in domestic livestock. 
Rev. Sci. Tech., 20: 71-85.

  4)	 Faye, S., Moyen, J. L., Gares, H., Benet, J. J., 
Garin-Bastuji, B. and Boschiroli, M. L. 2011. 
Determination of decisional cut-off values for 
the optimal diagnosis of bovine tuberculosis 
with a modified IFNgamma assay (Bovigam(R)) 
in a low prevalence area in France. Vet. 
Microbiol., 151: 60-67.

  5)	 JVMA 1980. Tuberculosis. In: Zoonoses, 8th 
ed., pp. 25-26. Japanese Veterinary Medical 
Association (JVMA), Tokyo, Japan.

  6)	 Lepper, A. W., Newton-Tabrett, D. A., Corner, 
L. A., Carpenter, M. T., Scanlan, W. A., 
Williams, O. J. and Helwig, D. M. 1977. The 
use of bovine PPD tuberculin the single 
caudal fold test to detect tuberculosis in beef 
cattle. Aust. Vet. J., 53: 208-213.

  7)	 Lilenbaum, W., Schettini, J. C., Souza, G. N., 
Ribeiro, E. R., Moreira, E. C. and Fonseca, L. 
S. 1999. Comparison between a gamma-IFN 
assay and intradermal tuberculin test for the 
diagnosis of bovine tuberculosis in field trials 
in Brazil. Zentralbl. Veterinarmed. B, 46: 
353-358.

  8)	 LoBue, P. A., Enarson, D. A. and Thoen,  
C. O. 2010. Tuberculosis in humans and 
animals: an overview. Int. J. Tuberc. Lung. 
Dis., 14: 1075-1078.

  9)	 MAFFJ 2003. Bovine Tuberculosis. In: Food 
Safety and Consumer Bureau. Statistical on 
Animal Hygiene, pp. 18-19. Ministry of 
Agriculture, Forestry and Fisheries Japan 
(MAFFJ), Tokyo, Japan.

10)	 Marassi, C. D., Medeiros, L. and Lilenbaum, 
W. 2010. The use of a Gamma-Interferon 
assay to confirm a diagnosis of bovine 
tuberculosis in Brazil. Acta Trop., 113: 
199-201.

11)	 MFAFF 1961-2010. Bovine Tuberculosis, 
Test of Infectious Livestock Diseases. Ministry 
of Food, Agriculture, Forestry and Fisheries 



Soo-Han Lee et al. 23

(MFAFF) Statistical Yearbook, MFAFF, 
Republic of Korea.

12)	 Monaghan, M. L., Doherty, M. L., Collins, J. 
D., Kazda, J. F. and Quinn, P. J. 1994. The 
tuberculin test. Vet. Microbiol., 40: 111-124.

13)	 Moon, J. B. 1966. Bovine Tuberculosis. In: 
History of Preventive Medicine of Domestic 
Animals, 1st ed., pp. 70-74, Lee, N. S. ed., 
Korean Veterinary Medical Association, 
Seoul, Korea.

14)	 Moore, V. A. 1913. Bovine Tuberculosis and 
its Control. pp. 1-32, Carpenter & Company, 
Ithaca, N. Y.

15)	 Ogawa, Y. 1996. Tuberculosis. In: Bacterial 
Zoonoses, Veterinary Public Health, 1st ed., 
pp. 95-96. Buneido Pub, Tokyo, Japan.

16)	 Okafor, C. C., Grooms, D. L., Bruning-Fann, 
C. S., Averill, J. J. and Kaneene, J. B.  
2011. Descriptive epidemiology of bovine 
tuberculosis in michigan (1975-2010): lessons 
learned. Vet. Med. Int., 2011: 874924.

17)	 Palmer, M. V. and Waters, W. R. 2011. 
Bovine tuberculosis and the establishment of 
an eradication program in the United States: 
role of veterinarians. Vet. Med. Int., 2011: 
816345.

18)	 QIA 1961-2010. Bovine Tuberculosis (1961-
2001); AIMS (animal infectious-diseases-data 
management system) by Animal, Plant and 
Fisheries Quarantine and Inspection Agency 
(QIA), Ministry of Food, Agriculture, Forestry 
and Fisheries, Republic of Korea.

19)	 Radunz, B. 2006. Surveillance and risk 

management during the latter stages of 
eradication: experiences from Australia. Vet. 
Microbiol., 112: 283-290.

20)	 Shimao, T. 2010. Control of cattle TB in 
Japan. Kekkaku, 85: 661-666.

21)	 Shimiz, Y. 1995. Tuberculosis in cattle. In: 
Veterinary Infectious Diseases, 4th ed., pp. 
40-42. Kindai Printed, Tokyo, Japan.

22)	 Waters, W. R., Buddle, B. M., Vordermeier, 
H. M., Gormley, E., Palmer, M. V., Thacker, 
T. C., Bannantine, J. P., Stabel, J. R., 
Linscott, R., Martel, E., Milian, F., Foshaug, 
W. and Lawrence, J. C. 2011. Development 
and evaluation of an enzyme-linked 
immunosorbent assay for use in the detection 
of bovine tuberculosis in cattle. Clin. Vaccine. 
Immunol., 18: 1882-1888.

23)	 World Health Organization 2006. The Global 
Plan to Stop TB, 2006-2015. actions for life: 
towards a world free of tuberculosis. Int. J. 
Tuberc. Lung. Dis., 10: 240-241.

24)	 Yamagiwa, S. 1944. Bovine Tuberculosis. 
Epizootiology. 2nd ed., pp. 101-103, Buneido 
Pub, Tokyo, Japan.

25)	 Yoon, H., Kim, Y. J., Cho, Y. S., Moon, W. K., 
Lee, Y. J., Chung, J. H., Cho, J. R., Chung, 
W. S., Chung, J. W., Chung, B. Y. and  
Lee, S. J. 2009. Identifying epidemiological 
characterictics and estimating morbidity of 
bovine tuberculosis, National Veterinary 
Research and Qurantine Service Korea, 
Anyang, Korea.


