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Abstract 

Pavlas M., VI asta Patlokova, E. Mesaros: Tuberculous Lesions in Slaughter 
Pigs from the Viewpoint of Food Hygiene. Acta vet. Brno, 54, 1985: 217-222. 

Serotyping of 220 strains of mycobacteria involved in the tuberculosis of slaughter 
pigs in Czechoslovakia in 1974-1981 showed that the involvement of Mycobacte
rium avium serotype 2, 3 in tuberculous lesions during this period decreased from 
90.3 % to 39.1 %, while representation of Mycobacterium intracellulare rose from 
6.5 % to 50.5 %. Musculature specimens from M. avium-infected pigs with gross tu
berculous lesions in the lung, liver or spleen yielded avian mycobacteria in 33 % of the 
animals examined. No mycobacteria could be demonstrated in musculature speci
mens from 111 M. intracellulare serotype 4, 8 - infected pigs with primary tuber
culous lesions in the lymph nodes. Isolation attempts from grossly normal mesenteric 
lymph nodes of slaughter pigs with negative tuberculosis findings at the slaughter
house yielded M. avium and M. intracellulare in 16.7 % and 4.9 % of the animals, 
respectively. 

Tuberculosis of pigs, Mycobacterium avium,. Mycobacterium intracellulare, food hy
giene. 

In Czechoslovakia, the incidence of tuberculosis in pigs has declined since bovine tuberculosis 
was eradicated from cattle. Whereas in an examination of lymph node and organ specimens 
taken from slaughter pigs in the abattoir of Brno in 1962, 82 % of a total of 51 isolated mycobacterial 
strains were identified as Mycobacterium avium and 9.8 % as Mycobacterium bovis (Hejlicek 
1966), only isolated findings of M. bovis from pigs have been reported here since the eradication 
of bovine tuberculosis from cattle in Czechoslovakia. Out of 11 686 pig lymph node and organ 
specimens examined for tuberculosis in the Czech Socialist Republic in the 1975-1979 period, 
only 0.1 yielded M. bovis, while M. avium and atypical mycobacteria were isolated from 30.4 % 
and 3.5 % of the specimens, respectively (Krucky 1981). Since 1979 no isolations of M. bovis 
from pigs in the Czech Socialist Republic have been reported. 

A similar trend was reported in other countries. In the Federal German Republic, for example, 
the findings of tuberculosis in slaughter pigs decreased from 2.5 % to 0.3 % during two years 
following the eradication of bovine tuberculosis; 81 % of tuberculous lesions found during this 
period were caused by M. avium and 19 % were due to Mycobacterium intracellulare (Piening 
et. al. 1972). However, caseous and calcified foci in mesenteric lymph nodes may also be produced. 
by microorganisms other than mycobacteria such as Sporotrichum schenekii and Nocardia, Staphy
lococcus, Actinobacillus and Actinomyces spp. (Vandenberge and Hoorens 1976). 

Among pathogenic mycobacteria, the main causative agent responsible for tuberculous lesions 
in slaughter pigs in most European as well as non-European countries in M. avium (Kauker 
and Zettl 1964; Kleeberg and Nel 1969; Lesslie and Birn 1970; Engel 1970; Karlson 
and Thoen 1971; Jorgensen et al. 1972; Yachida and Schimizu 1973; Szabo et al.1975; 
Thoen et al. 1975; Schulz 1976; Engel et al. 1978). The incidence of M. avium in pigs and 
other animal species is, to a considerable extent, linked with poultry husbandry practices. Different 
levels of infection in poultry in individual countries make themselves felt in differing contributions 
of M. avium to tuberculous lesions in pigs. This fact may also affect the occurrence of mycobacteria 
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in the musculature of slaughter pigs in relation to the findings of gross tuberculous lesions (S cha a I 
1966; Bergman and Gotze 1967; Grossklaus 1965; Pavlas and Patlokova 1977). 

The purpose of this investigation was to assess the present contributions of individual Myco
bacterium species to tuberculous lesions in slaughter pigs and to find whether the mycobacteria 
are present in the musculature of these animals. 

Materials and Methods 

A total of 220 strains of mycobacteria isolated from the lymph nodes and organs of slaughter 
pigs during the period 1974-1981 were serotyped. To assess the role of mycobacteria in relation 
to food hygiene we concentrated upon the occurrence of mycobacteria in the musculature and 
lymph nodes of slaughter pigs with tuberculosis-affected organs and of those with tuberculous 
lesions localized to mesenteric and submandibular or postpharyngeal lymph nodes. From each 
slaughter pig with gross lesions suggestive of tuberculosis specimens of the Musculus gracilis 
and praegenual lymph node were taken for bacteriological examination to confirm the specifity 
of gross findings and to determine the species and serotype of mycobacteria involved in the in
fection. 

Tissue specimens, in quantities of approximately 1 g, were homogenized in a mortar. When 
they could not be used for cultivation the day they were taken at the slaughterhouse, the homo
genized tissue was treated with 3.5 ml of 1 M HCI for 20 minutes and neutralized with 2 ml of 
2 M NaOH. After centrifugation, sediment of each specimen wa inoculated into Sula's liquid medi
um and into two egg media and incubated at 37 ac. The resultant growth was read at 3 days and 2, 
4, 6 and 8 weeks. The cultures obtained were examined for capacity to grow at 25, 37 and 45°C, 
and for morphological appearance and photochromogenicity. Strains suitable for serotyping were 
identified to species and their serotype was determined by agglutination (Schaefer 1967). Myco
bacterial cultures that could not be classified by serotyping were examined for catalase activity 
(Pavlas 1972) presence of amidases (Bonicke 1960) and capacity to reduce nitrates (Virtanen 
1960) and to hydrolyse Tween 80 (Weyne and Doubek 1965). To assess the pathogenicity and 
virulence of isolated strains, the mycobacterial suspensions were inoculated in 5-mg doses intra
muscularly into pullets. 

Results 

Results of serotyping of 220 mycobacterial strains isolated from pigs with tuber
culous lesions during the period 1974 -1981 are presented in Table 1. It can be seen 
that· during the 8 years the involvement of M. avium in tuberculous lesions declined 
by almost one-half i. e. from 90.3 % to 52.8 %, while the representation of atypical 

\ Period 
No. 

strains 
isolated 

Table 1 

Serotyping of mycobacteria isolated from pigs in 1974-1981 

M. avium 
Sercltype 
1 22.3 

Total 
4 

No. strains examined 

M. intracullulare 
Serotype 

8 8,48,9 10 
Total M. avium M. scro- M. 
No. intracel- fula- terrae 

Iulare ceum 

No. 
strains I 

not 
identi

fied 
.---~---- .. ------~ -- ----_. __ ._._._"----- ---- --------------- ---------------

1974 31 1 27 26 2 2 
-75 90,3 [?~ 6,5 % 3,2 % 

1976 52 13 16 30 2 20 22 
-77 57,7 (:'ti 42,3 % 

1978 40 3 12 5 20 3 5 4 3 15 3 2 
--79 i 50.0 % 37.5 (:'6 7.5 % 5.0 % 

1980 97 5 29 4 38 2 34 8 3 2 49 5 1 1 3 
-81 39.1 % 50.5 % 5.2 % 1 0/ 

/0 1 % 3.2 % 

Total 230 9 55 52 
116 I 7 61 12 3 2 3 88 ! 8 1 1 6 
52',7 % 40.0 % i 3.6 % 0.5 % 0.5 % 2.7 % 

I 
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mycobacteria showed a tenfold increase. These findings prompted us to study the 
effect of the reduced proportion of avian mycobacteria on their incidence in the muscu
lature of slaughter pigs. In 1982 we examined lymph nodes and organs of 132 slaughter 
pigs with tuberculous lesions from four large feeding operations or co-operative farms. 
In three localities our isolation attempts yielded atypical mycobacteria - M. intra
cellulare serotype 8 and 4, 8 without any findings of M. avium (Table 2). On one 

Table 2 

Results of bacteriological examination of lymph nodes and organs from pigs with gross tuberculous lesions 

No. 
pigs Specimens No. specimens No. 

Locality exami- organ No. positive on negative conta-
ned culture on culture minated 

Feeding 10 A 7 2 4 
operation B 3 3 
Ceo C,D 

Co~operative 49 A 39 12 27 
farm N. V. B 1 1 

C,D 11 8 3 

Feeding 61 A 29 9 20 
operation Sm. B 6 3 3 

C 26 2 24 

Co-operative 12 A 11 5 6 
farm Vys. B 

D 

132 134 45 88 

I 
Total 

100 % 
--- ----~-------~--"- - -~-------.-- ----~-"--. 

A :o-~ mesenteric lymph node 
B c_ submandibular postpharyngcal lymph node 
C .~ pulmonary lymph node 
D = parenchymatous organs (liver, spleen) 

Mycobacterium species No. 
and serotype strains 

M. avium M. intrace- not 
lIulare identi-

2 2,3 8 4.8 fied 

2 
2 

6 6 
1 
4 4 

9 
3 
2 

3 

11 10 1 21 2 

46.6 % 48.9 % 4.5 % 
--_. -_._-------_ .. _---_._--

co-operative farm (N. V.), the causative agent was M. avium serotype 2 and 2, 3. 
Tuberculous lesions in pigs from this farm were found not only in the mesenteric 
and submandibular lymph nodes but also in parenchymatous organs (liver, spleen 
and lung). In pigs coming from large feeding operation Sm, the portal of M. intra
cellulare infection was also the upper respiratory tract. This fact was responsible for. 
the location of primary tuberculous lesions also in the bronchial lymph nodes in almost 
one-half of slaughter pigs with gross lesions in the form of caseous foci about the size 
of a millet to a lentil seed. 

Out of 130 musculature specimens taken from a total of 130 pigs with tuberculous 
lesions, two yielded mycobacteria possessing properties which identified them as 
M. avium serotype 2, 3. The two pigs came from co-operative N. V. with a history 
of avian tuberculosis. In another pig from the same herd with tuberculous lesions 
in the submandibular lymph node isolation attempts from the musculature specimen 
in Sula's liquid medium yielded a mycobacterial culture which could not be identified 
to species because of lack of growth on subculture. In the three remaining localities 
with findings of primary tuberculous lesions in mesenteric, submandibular and 
and bronchial lymph nodes produced by M. intracellulare serotype 8 and 4, 8, exami
nation of the musculature yielded negative results (Table 3). 

Musculature specimens from 61 pigs coming from large feeding operation Sm 
and also having caseous M. intracellulare-produced lesions in the bronchial, mesenteric 
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Table 3 

Isolations of mycobacteria from the musculature of slaughter pigs with tuberculous lesions 

.-. 

Organ No. 
Locality No. pigs with specimens 

examined T. b. examined 
lesions 

---------------
Feeding 10 
operation Ceo 

Co-operative 46 
farm N. V. 

Feeding 61 
operation Sm. 

Co-operative 11 
farm Vys. 

+ A = mesenteric lymph node 
B = submandibular lymph node 
C = bronchial lymph node 

A 
B 

A 
B 
C,D 

A 
B 
C 

A 

D = liver and spleen parenchyme 

7 
3 

39 
1 
6 

32 
5 

26 

11 

No. No. 
specimens specimens No. con- Mycobacte-
positive on negative on taminated rium species 

culture culture 

-------

0 7 0 -
0 3 0 -
1 38 0 Not indentified 
0 1 0 -
2 4 0 M. avium2,3 

0 32 0 -
0 5 0 -
0 26 0 -
0 11 0 -

and submandibular lymph nodes, all proved negative on culture. Isolation attempts 
from the bronchial lymph nodes of these animals yielded positive results only in 
7.7 % of the specimens, which suggests rapid devitalization of M. intracellulare 
in pigs. In M. avium-infected pigs, on the other hand, avian mycobacteria were 
isolated from the affected bronchial lymph nodes in 66.7 % of the specimens. Further 
evidence for rapid devitalization of M. intracellulare ist the findings that the propor
tion of positive isolations from all lymph node specimens was threefold lower in ani
mals with M. intracellulare-produced lesions than in those with lesions due to M. avium. 

To find to which extent it is possible to regard an outcome of meat inspection for 
tuberculosis as reliable evidence for decision about the approval or condemnation 
of pig carcasses, bacteriological examination was carried out on mesenteric lymph 
node and musculature specimens from 106 pig carcasses showing no gross lesions 
at meat inspection. These pigs came either from large feeding operation Sm where 
M. intracellulare has been demonstrated or from co-operative farm N. V. with a history 
of avian tuberculosis. Isolation attempts from their grossly normal mesenteric lymph 
nodes yielded M. intracellulare in 4,8 % of 82 pigs coming from large feeding ope
ration Sm, and M. avium serotype 2, 3 in 16.7 % of 24 pigs from cooperative farm 
N. V. Musculature specimens from the 106 animals all proved negative for myco
bacteria on culture. 

Discussion 

At present, the most frequent cause of mycobacteria-produced gross lesions in 
slaughter pigs, particularly in large feeding operations, is M. Z'ntracellulare. Avian 
tuberculosis, on the other hand, was found on smaller farms where infection due to 
environmental factors (such as premises, feed and bedding contamined with faeces 
of domestic and free-living birds) could not be prevented and where disinfection was 
little effective because of continuous operation of the barns. 

The decrease of avian tuberculosis among pigs in our country during the last 8 
years is to be attributed not only to new feeder pig housing practices and to fewer 
sources of avian tuberculosis but also to other factors such as use of commercial 
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feed mixtures and faithful adoption of preventive measures suggested by veterinary 
service. These facts, contrasting with practices of pork production in other European 
countries, have contributed not only to reduced incidence of tuberculosis among 
pigs but also to improved hygienic quality of pig carcasses with respect to the inci-
dence of M. avium in their musculature. ' 

The data reported here on the incidence of mycobacteria in the musculature of 
slaughter pigs with avian tuberculosis are in agreement with the results of other 
investigators (Kruger 1954; Grossklaus 1965; Schaal 1966; Bergmann and 
Gotze 1967) who demonstrated M. avium in the musculature in 7.7 % to 22.2 % 
of specimens, depending upon the extent of tuberculous lesions. The present data 
on atypical mycobacteria in the musculature are of interest in that M. intracellulare 
(serotype 4, 8) was not found in the musculature of slaughter pigs infected naturally 
with this M. intracellulare serotype. 

The present findings of mycobacteria in grossly normal mesenteric lymph nodes 
are in keeping the observations of Weber and Schliesser (1974) who demonstrated 
atypical mycobacteria including M. avium in grossly normal mesenteric and subman
dibular lymph nodes in 15.2 % of slaughter pigs examined. 

Hygienicky vyznam tuberkul6znich nalezu u jatecnych prasat 

Pri typizaci 220 kmemi mykobakterii podilejicich se na infekci prasat tuberkul6zou 
v obdobi 1974-1981 bylo zjisteno, ze podil Mycobacterium avium serotyp 2, 3 na 
tuberkul6znich zmemich u jatecnych prasat klesl ve sledovanem obdobi z 90,3 na 
39,1 %, zatimco vyskyt M. intracellulare se zvysil ze 6,5 na 50,5 %. U prasat nakaze
nych M. avium s organovou formou tuberku16zy lokalizovanou v plicich, jatrech nebo 
slezine byly izolovany aviarni mykobakterie ve svalovine u 33 % zvirat. PH vysetieni 
III prasat infikovanych M. intracellulare serotyp 4, 8 s nalezem tuberkul6znich 
zmen ve forme neuplneho primarniho komplexu v miznich uzlinach nebyly myko
bakterie ve svalovine prokazany. U prasat s negativnim nalezem tuberku16zy pH 
veterinarni prohlidce 'na jatkach, bylo izolovano z nezmenenych miznich uzlin me
zenterialnich M. avium u 16,7 % a M. intracellulare u 4,9 % jatecnych prasat. 

rHfHeHHqeCKOeC 3HaqeHHe Ty6epKYJIe3HhIX pe3YJIhTaTOB HCCJIeAOBaHHJI 

y60HHbIX cBHHeH 

ITP11 T11IJ1113aQ1111 220 llITaMMDB M11KD6a'KTepHH, yqaCTBYlOlQHX B11HcPeKQ'11H 

cBHHeH ry6epKYJIe3DM B rrepHoA ,1974-1981 rr. 6bIJIO YCTaHOBJIeHD, qTD 

):IDml MycDbacterium avium cepDTHII 2, 3 B ry6epKYJIe3HbIX H3MeHeHH5.lX 

y6DHHbIX rrDpOC5.lT 'B H'CCJIe):lyeMbIH rrepHD):I rrOH'H3HJIaCb H3 90,3 ):10' 39,1,%, 
MC)I{):IY TeM KaK M. intracellulare YBeJIHtf11JIaCb 113 6,5 ):I'D 50,5 %. Y HHq>'H

QHpDBaHHbIX M. avium rropoc5.lTc DpraHMqeCKDH cPOpMOH Ty6epKYJIe3a JIer

KHX, rreqeHH HJIH QeJIe3eHKH 6bIJIHH3DJI'HpDBaHbI aBHapHble MH:KD6aKTep11H 

B MblmeqHDH TKaH11 y 33 % )l{W9DTHbIX. ITPH D6cJIe):lOBaHHH 111 CBHHeH, 11H

cPHQwpOBaHHblx M. intracellulare cepDnm 4, 8 C DTIpe):leJIeHHeM Ty6epKY

JIe3HbIX 113MeHeHHH B cPDpMe HelIDJIHDrD rrepBHqHOrD KDMTIJIeKCa B JIHMcPaTH

qeCK11X Y3JIax M11KD6a'K'DepHH :a MbIIIIe'llHDH TKaH11 He 6bIJIH 06HapY)l{eHbI. 

Y rrDpDC5.lT C DTpHQaTeJIbHbrM aHaJIH30M ry6epKYJIe3a TIpM Be1'DOMDTpe Ha 

6DHHe 6bIJIO H3DJIHpOBaHD M3 HeU3MeHeHHbIX JIMMcPaTMqe'CK11X Me3eHTepH

aJIbHbIX Y3JIOB M. avium y 16,7 % I1 M. intracellulare y 4,9 % y60HHbIX 

cBMHeH. 
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