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Review of Badger (Meles meles) Research 
Licences in 1999 
I. O'Boyle 

Introduction 
The National Bovine Tuberculosis Eradication Scheme includes a research programme involving 
diagnostic, epidemiological and wildlife investigation projects. As part of this research programme 
badgers (Meles meles) are caught under licence and examined for evidence of tuberculosis. Data relating 
to licences used and badgers removed are described in this review. 

Materials and Methods 
A Veterinary Inspector, in the course of the epidemiological investigation of a tuberculosis breakdown 
in a herd, may make an application for a licence if wildlife involvement is suspected. Licences to 
remove and examine badgers are issued by the National Parks and Wildlife Service of the Department 
of Arts, Culture, Gaeltacht and the Islands. Each licence is valid for one year from the date of issue and 
is operated by or under the direct supervision of staff of the Department of Agriculture, Food and 
Rural Development. 

These local research licences are operated within a two kilometre radius of the index farm, to assist in 
the epidemiological investigation of the breakdown. Other research licences, such as those granted for 
the Four Area Badger Project and the East Offaly Project, cover a larger area and are operated with 
the aim of quantifying the contribution of badgers to the spread of bovine tuberculosis. 

All badgers removed under licence undergo gross post-mortem examination at the R egional Veterinary 
Laboratories of the Department of Agriculture, Food and Rural Development or under contract at 

· the Irish Equine Centre. In addition, a number of road casualties are submitted each year, which are 
also examined for evidence of tuberculosis. 

A proportion of badgers also had tissues submitted for further pathological tests. Where visible lesions 
of tuberculosis were found this was taken as significant, and histopathological examination and culture 
were used as confirmatory tests in most cases. However, this was not done in all cases and data relating 
to both confirmed and unconfirmed cases are presented. These extra tests were also carried out on a 
proportion of gross negative badgers. 

Results 
Origin of cases 

A summary of the origin of cases is given in Table 1.A total of 3,871 badgers were examined of which 
414 were from the Four Area Badger Project. Detailed analyses of data from these badgers are reported 
separately (Griffin et al., 2000).A small number of badgers, including one from the Four Area Project, 
were submitted but were not examined due to decomposition or for other reasons. 
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Table 1. Origin of cases. 

Licence 
Four Area Project 

405 
Road Casualty 
Total 

11 
416 

East Offaly Project 
129 

2 
131 

Local Licence 
3,012 

314 
3,326 

Total 
3,546 

325 
3,873 

This review covers data from the 3,457 cases outside the Four Area Badger Project. Of these 316 
(9 .1 %) were submitted as road casualties. A total of 460 licences were used of which 183 were issued 
in 1998. Excluding the East Offaly Project, the average number of badgers removed per licence was 
6.5 and the range was one to 39. 

Sex Ratio 
Of the 3,364 badgers where sex was recorded, 1, 775 (52.8%) were females and 1,589 ( 4 7 .2%) were 
males (Table 2). In confirmed tuberculosis cases the figures were 207 (47.8%) females and 226 (52.2%) 
males. This difference in the sex of tuberculous badgers was significant (P = 0.027). 

Weight 

Table 2. Sex distribution. 

Sex 

Female 
Male 
Total 

All Badgers (%) 

1,775 (52.8) 
1,589 (47.3) 
3,364 (100) 

TB Confirmed 
Badgers(%) 

207 (47.8) 
226 (52.2) 
433 (100) 

This was recorded for 2,285 negative cases and 274 confirmed cases as shown in Table 3. The range 
was 2.0 kg. to 15.8 kg. for males and 3.0 kg. to 16.0 kg. for females.When weights of negative badgers 
were compared with those with confirmed tuberculosis, a significant difference was found between 
both populations (P<0.001). This was also found between positive and negative males (P<0.001) and 
between positive and negative females (P = 0.05). 
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Table 3. Weight distribution. 

Sex/TB status 
Female TB Negative 
Male TB Negative 
All TB Negative 

Female TB Confirmed 
Male TB Confirmed 
All TB Confirmed 

Number 
1,200 
1,085 
2,285 

132 
142 
274 

16 

Average Weight (kg.) 
9.12 
9.85 
9.46 

8.86 
9.24 
9.06 
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Disease Profile 
The results of the gross post-mortem examination of badgers are given in Table 4. Some 10.4% of cases 
were gross positive for tuberculosis and a further 14.4% were inconclusive. 

Table 4. Results of macroscopic post-mortem examination. 

Result 
Positive 
Inconclusive 
Negative 
Total 

Local Licence (%) 
312 (9.9) 
459 (14.6) 

2,370 (75.5) 
3,141 

Road Casualty {%) 
47 (14.9) 
38 (12.0) 

231 (73.1) 
316 

Total(%) 
359 (10.4) 
497 (14.4) 

2,601 (75.2) 
3,457 

Further pathological tests were carried out on 1,330 cases, including a number that were gross negative 
on post-mortem examination (Table 5). Of the 359 gross positive cases, 254 (71 %) had samples 
submitted for histopathological examination: 209 (82%) were confirmed positive based on the finding 
of a tuberculous-like granuloma (Table 6). Similarly, 32% of the gross inconclusive cases were 
confirmed positive. Results from 32 (6%) gross inconclusive cases were not returned and these were 
ultimately classified as negative. Of the 559 badgers that were negative on gross post-mortem 
examination and which were submitted for histopathological examination, 76 (14%) were confirmed 
as posltlve. 

Table 5. Confirmed cases by histopathology and/or culture. 

Gross Result 

Positive 
Inconclusive 
Negative 
Total 

Number 

359 
497 

2,601 
3,457 

Number which under
went additional tests 

264 (74%) 
467 (94%) 
599 (23%) 

1,330 (38%) 

Table 6. Results of histopathological examination. 

Result of Macroscopic 
Examination 
Gross Positive 
Gross Inconclusive 
Gross Negative 
Total 

Number 

359 
497 

2,601 
3,457 

Number 
Examined (%) 

254 (71) 
465 (94) 
559 (21) 

1,278 (37) 

Confirmed 

Histopath. 
Positive {%) 

209 (82) 
147 (32) 
76 (14) 

432 (34) 

221 
150 
87 

458 

Histopath. 
Negative (%) 

45 (18) 
318 (68) 
483 (86) 
846 (66) 

Samples from 114 (3%) badgers were submitted for culture. Mycobacterium bovis was recovered from 
69% of gross positive, 42% of gross inconclusive and 17% of gross negative cases sampled (Table 7). 
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Table 7. Results of culture examination. 

Result of Macroscopic 
Examination 
Gross Positive 
Gross Inconclusive 
Gross Negative 
Total 

Number 

359 
497 

2,601 
3,457 

Number Examined 
by Culture (%) 

32 (9) 
12 (2) 
70 (3) 

114 (3) 

Culture 
Positive (%) 

22 (69) 
5 (42) 

12 (17) 
39 (34) 

Culture 
Negative (%) 

10 (31) 
7 (58) 

58 (83) 
75 (66) 

Both histopathology and culture were carried out on 62 carcases. Of these 13 were positive to both 

tests, two were histopathology positive and culture negative, seven were histopathology negative and 

culture positive and 40 were negative to both tests. 

Overall, tuberculosis was confirmed in 458 cases, i.e. 13.2% of all cases, or 34.4% of the 1,330, which 

underwent additional tests (Table 5). Moreover, this additional testing was targeted at those badgers 

considered most likely to be infected. 

Lesion Location 
In 403 of the 458 confirmed cases the location of lesions was determined. The locations of lesions in 

231 badgers where a single location was recorded are presented in Table 8. The three 'other locations' 

comprised a single lesion recorded in the peritoneum, in the pleura and a testicular abscess. 

In 172 cases, lesions were recorded in more than one location. No lesions were found in 55 cases, 

which were originally negative on gross post-mortem examination. 
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Table 8. Distribution of lesions in 231 confirmed cases showing a single lesion. 

Lesion Location 
Axillary lymph node 
Bronchial/Mediastinal lymph nodes 
Hepatic lymph node 
Inguinal lymph node 
Kidney 
Liver 
Lung 
Pharyngeal, parotid or submandibular lymph node 
Popliteal lymph node 
Prescapular lymph node 
Skin 
Submaxilliary lymph node 
Other Location 
Total 

Number 
1 

49 
1 
3 

11 
3 

26 
66 
41 
14 
9 
4 
3 

231 

18 Veterinary Epidemiology & Tuberculosis Investigation Unit, UCO 



Table 9. Distribution of lesions in 172 cases showing multiple lesions. 

Lesion Location 
Axillary lymph node 
Bronchial/Mediastinal lymph nodes 
Hepatic lymph node 
Kidney 
Liver 
Lung 
Mesenteric lymph node 
Pharyngeal, parotid or submandibular lymph node 
Popliteal lymph node 
Prescapular lymph node 
Skin 
Spleen 

Number 
4 

91 
10 
29 
6 

84 
3 

88 
45 
39 
26 
3 

Table 9 presents the distribution of lesions in the 172 badgers with multiple locations. By combining 
tables 8 and 9 the numbers of badgers with lesions in a particular location can be determined, e.g. 5 
badgers had a lesion in the axillary lymph node - four of w hich had additional lesion(s) in other 
locations. In 110 cases lesions were found in two locations, in 4 7 cases, three locations, in nine cases, 
four locations and in five cases, five locations. O ne case had lesions recorded in six locations. 

Tuberculous lesions were found in the thoracic cavity (lung tissue, mediastinal or bronchial lymph 
nodes) in 192 (42%) of the 458 positive cases. 

Table 10. Badgers removed per licence and 'confirmed positive' licences. 

Number of 
badgers removed 
1 - 5 
6 - 10 
11 - 15 
16 - 20 
> 20 
Total 

Number of 
licences involved 

264 
100 

54 
23 
19 

460 

Licences with confirmed cases 

Number of 
'confirmed TB' licences 

68 
63 
40 
19 
16 

206 

Percent of 
'confirmed TB' licences 

26 
63 
74 
83 
84 
45 

O verall, 45% of licences yielded tuberculous badgers (Table 10) . As the number of badgers removed 
under a licence increased, the greater the likelihood of finding one with tuberculosis. Density of setts 
in areas will vary depending on habitat type (Smal, 1995) and this is reflected in the number of badgers 
removed under individual licences. Interference at setts by blocking, digging etc., continues to be 
reported. This also results in lower numbers being captured at these setts . In other situations, the 
number of positive cases may have been reduced because of the death of affected badgers. 
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Discussion 
In 1999, of the 3,457 badgers which underwent post-mortem examination, 359 (10.4%) showed visible 
lesions of tuberculosis; a further 497 (14. 7%) were inconclusive. Following histopathological 

examination and/ or culture of tissues from 1,330, badgers a final diagnosis of tuberculosis was made 

in 458 (13.2%) cases. Of the gross positive cases that underwent further tests, 84% were confirmed. 

Inconclusive cases had a confirmation rate of 32%, while 14.5% of gross negative cases were also 
confirmed (Table 7). These data demonstrate that the badger population examined here had a 
minimum rate of infection of 13.2%. The population studied was biased towards infected groups, as 

the initial selection was in areas of cattle herd breakdowns. Nevertheless, the occurrence of 

tuberculosis in 14.9% of the 316 road casualties examined, i.e. a more representative sample, and the 

fact that positive badgers were found in every county in 1999, supports the view that tuberculosis is 
endemic in the Irish badger population. 

Overall, 14.5% of gross negative cases were later confirmed as pos1t1ve, the majority on 

histopathological examination. In the Four-Area Badger Study, 13.3% of gross negative cases proved 

positive, the majority as a result of culture of tissue samples (Griffin et al., 2000). 

The respiratory route appears to be an important route of infection. Of the positive cases, 42% had 

lesions in the lungs or pulmonary lymph nodes. Fagan (1993) reported respiratory disease in 13 (46%) 

of 28 badgers with gross evidence of tuberculosis . 

The fact that significantly more males than females were found to be tuberculous is attributed to the 
extra contact and fighting which occurs in the breeding season. Skin wounds are a significant site of 

infection and are considered to be an important route of transmission between badger and cattle. 

Similar findings are reported in badgers (O'Boyle, 1999) but not in other studies by Krebs (1997), 
Gallagher and N elson (1979) and Cheesman et al. (1989) . 

The tuberculous badgers examined were significantly lighter than their negative counterparts. This 

contrasts with a previous finding in Irish badgers (O'Keeffe et al., 1996) where positive cases were 

significantly heavier than negative cases, although this difference was not significant in females and 
only significant at the 10% level in males. This may be explained by the distribution of data over a 
twelve month period, during which the weight of the same badger can vary considerably. 

Acknowledgments 
I wish to thank all the laboratory staff involved in the post-mortem examinations and Mr. Kieran Towey 

of the Veterinary Epidemiology and Tuberculosis Investigation Unit for undertaking the data analysis. 

References 
C heesman, C.L., Wilesmith,]. W and Stuart, F.A. (1989). 

Tuberculosis: the disease and its epidemiology in the badger, a review. Epidemiological Information 103: 
113-125. 

ERADITEAGASC 20 Veterinary Epidemiology & Tuberculosis Investigation Unic UCD 



Fagan, J. (1993). 
Tuberculosis in Badgers in Ireland: Pathology. In: Hayden, T.J. (ed.) 1993. The Badger, 117-122. Dublin. 
Royal Irish Academy. 

Gallagher,]. and Nelson,). (1979). 
Cause of ill health and natural death in badgers in Gloucestershire. Veterinary Record 105: 546-551. 

Griffin, J.M., Hammond, R.F., Towey, K.P. , McGrath, G. and Costello, E. (2000). 
The Four-Area Badger Study: A Progress Report, 1996-1999. Tuberculosis Investigation Unit, 
University College Dublin. Selected Papers 1999, 5-14. 

Krebs,J.R. (1997). 
In: Bovine Tuberculosis in Cattle and Badgers. MAFF Publications, London. 

O'Boyle, I. (1999). 
Review of Badgers (Meles me/es) Research Licences in 1998. Tuberculosis Investigation Unit, 
University College Dublin. Selected Papers 1998, 10-14. 

O'Keeffe,J.J. , O'Boyle, I. and Fogarty, U. (1997). 
Observations on the Pathology ofTuberculosis in Badgers. Tuberculosis Investigation Unit, University 
College Dublin. Selected Papers 1996, 23-26. 

Smal, C. (1995). 
The Badger and Habitat Study of Ireland. Dublin: Government Publications. 

ERADITEAGASC 21 Veterinary Epidemiology & Tuberculosis Investigation Unit. UCD 


