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Abstract

Pavlas M. : Dynamics of Excretion of M. avium and M. intracellulare

gr;;agtiezs of Experimentally Infected Pigs. Acta vet. Brno, 56, 1987:

The dynamics of the excretion of mycobacteria in faeces was
investigated in 44 pigs of the breed Large White x Landrace,
infected orally with a single dosis of the mycobacterial cultur-
es of M. avium and M. intracellulare. Out of 17 animels infected with
M. avium serotype 2, 3, pathogenic mycobacteria were found in the
faeces of 14 animals as early as 24 hrs p. i. Passive excretion
lasted two days. After this period, bacteriological examination
for the presence of mycobacteria showed negative results for
the next three weeks. The highest rate of active excretion was
recorded 6 weeks p. i. when the mycobacteria were excreted by
10 animals /59 %/. Three months after the infection of animals
with M. avium, the pathogens were excreted by 17.6 X% of animals.

In the infection of pigs with M. intracellulare, the active
excretion in the faeces lasted for 3 - 8 weeks. Having investi-
gated the excretion of mycobacteria in the faeces we found
that both the amount and the period of active excretion depend-
ed on the virulence and infective dosis of mycobacteria.

Mycobacterium avium, Mycobacterium intracellulare, experimentsl infection
pigs, mycobacteria in faeces. ’

Apart from external sources of tuberculosis, horizontal trans-
mission can be involved in pig infections, too. Active excretion
of pathogenic mycobacteria in pig faeces can occur especially in
specific inflammations of the intestinal mucosa, in sporadic ca=
ses in animals with an organ form of tuberculosis, e. g. in
diseases of the liver and kidney.

The possibilities of active excretion of mycobacteria in the
pig faeces were pointed out by Zunker (1962), Brehmer
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(1964) and Beerwerth (1967). Pathogenic mycobacteria were
in the pig faeces mostly represented by Mycobacterium avium and
Mycobacterium intracellulare (Piening et al. 1982). The excret-
ion of mycobacteriasafter oral infection of avian tuberculosis
in pigs with a suspension of poultry organs and the possibility
of horizontal transmission of the infection in pigs were demon-
strated by Hejli&ek and Treml (1975). Sixteen normal
control pigs were in contact with experimentally infected ones
and positive allergic reaction to tuberculin was recorded in the
majority of them three months after the exposure (Treml 1975).
Out of 14 mycobacterial strains isolated from the pig faeces
(Engel et al. 1978) demonstrated the properties of M. avium se-
rotype 3,9 in 2 strains, those of M. intracellulare serotype 8 in
11 strains and those of M. intracellulare serotype 4 in 1 st.ain.

Active excretion of M. avium was also demonstrated by Jor -
gensen (1978) in 13 pigs infected experimentally with a dosis
of 0.5 mg of mycobacterial culture administered orally in the
succession of 5 days. Having examined the faeces by cultivation,
the author demonstrated the excretion of M. avium in all experi-
mental animals during days 16-65 after the last infection. The
highest occurrence of mycobacteria in the faeces was on day 40
after the beginning of excretion.

On examination of the faeces during 17-135 days after the
last infection no mycobacteria were found in 15 out of 16 expe-
rimental pigs. Morphological changes were in orally infected
animals situated mainly on the intestinal mucosa in the site of
Peyer ‘s patches (in the form of ulceration) and in the mesenteric
lymph nodes (in the form of caseification).

Materials and Methods

The investigation of the dynamics of excretion of the strains
of M. avium serotype 2, 3 and M. intracellulare serotype 6, 8 was
conducted using 44 pigs of the BU x L breed. The animals were
infected by a single oral dosis of suspension of the above-
mentioned mycobacteria in saline (0.01 - 0.1 and 1 mg of semi-
wet weight of mycobacterial culture per 1 kg live weight). The
doses were administered in the volume of 2-3 ml on the root
of the tongue using a syringe in which the needle had been re-
placed by a thick rubber tube 15 cm long and 10 mm in diameter.

The strain of M. avium serotype 2, 3 was administered to 17
pigs as a single dosis of 0.1 mg of mycobacterial culture per kg
live weight. M. intracellulare serotype 4, 8 was administered to
27 pigs divided into 3 groups of nine. The individual groups
were infected by semiwet weight of mycobacterial culture admi-
nistered in a single dosis of 0.01 - 0.1 and 1 mg of bacterial
mass in the saline suspension per kg live weight. The faeces
of experimentally infected pigs were collected from the rectum
using cotton swabs which were following the collections mace-
rated in sterile saline. The supernatant of the suspension was
decanted into a centrifugation tube. After centrifugation 7 ml
of a 4 per cent solution of sodium lye were added and thorough
y mixed through shaking. The resultant suspension was centrifuged
15 minutes later. The supernatant was decanted and the sediment
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was mixed with 5 per cent oxalic acid (Beerwerth 1967).
After a 15 minute exposure the suspension was centrifuged and
the upper layer of the sediment was inoculated into culture me-
dia, namely intq Petragnani’s and Stonebrink’s solid egg media.
The culture media were incubated in a thermostat at 37 °C for
two months. The isolated cultures were examined by serotyping
(Schaefer 1965). The biochemical tests employed were the
quantitative catalase test (Pavlas 1975), the nitrate re-
duction test (Virtanen 1960), the Tween 80 hydrolysis
test (Wayne and Doubek 1965),and the NaCl sensitivity
test on solid egg media containing 5 per cent sodium chloride.
When assessing the patho-morphological changes in the experi-
mentally infected animals, our attention focused on those in
the lymph nodes, parenchymatous organs, intestinal mucosa and
wall. Samples for cultivation were collected from both macro-
scopically changed and unchanged lymph nodes including parenchy-
ma of the organs. The tissue was homogenized in a mortar and
then decontaminated using 1 n HC1l and neutralized using NaOH.

Results

On investigation of the excretion dynamics of M. avium seroty-
pe 2, 3 in the faeces of experimentally infected pigs we found
that passive excretion of mycobacteria started as early as 24
hrs after infection. The pathogens were demonstrated in the
faeces of 14 (82.3 %) out of 17 animals infected with avian my-
cobateria, namely as early as 24 hrs after infection. The amount
of passively excreted mycobacteria decreased markedly during
two days. In this period, M. avium was demonstrated by cultivation.
in examined samples of faeces originating from one pig only,
From the third day p.i., the cultivation finding on examination
of faeces samples was negative for mycobacteria for three weeks.
Active excretion of M. avium in the faeces of experimentally in-
fected animals was recorded in 11.6 % of animals after 4 weeks,
with a peak at 6 weeks p.i., when the mycobacterla were excreted
by 10 pigs (59 %) (Fig. 1). Three months p.i. the pathogens
were excreted by 3 pigs (17.6 %) in their faeces. Tuberculous
changes in the mesenteric submandibular and lymph nodes were
recorded in the pigs infected with M. avium, in one animal also
in the liver parenchyma Besides these, specific changes of the
intestinal mucosa in the site of Peyer s patches were found in ¢4
pigs excreting M. avium in their faeces.

Further stage of the experiments was designed to reveal to
which extent the pigs infected with less virulent mycobacteria
"(M. intracellulare being their major representative) contribute to
horizontal transmission. In order to judge the active excretion
of M. intracellulare serotype 4, 8, three groups of pigs were oral-
ly infected. The first group recelved a dosis of 0.01 mg of my-
cobacterial culture per kg body mass. Passive excretion of M.
intracellulare in the faeces was demonstrated within 3 days p.i.
with a peak on the first day p.i. Then a resting stage followed
which lasted 3 weeks similarly to that after infection with
M. avium. Two out of 27 infected animals excreted mycobateria in
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Fig. 1. Excretion of mycobacteria in swine faeces

their faeces after 21 days. The highest percentage of positive
results were recorded 5 weeks p.i., when the mycobacteria were
demonstrated in one third of animals infected with M. intracellu-
lare. Opposite to the-group infected by M. avium, the excretion
of M. intracellulare was completed as early as B weeks p.i., when
three animals were found to be positive for M. intracellulare.

During the entire period that followed, i.e. up to 99-116
days after experimental infection, no excretion of mycobacteria’
was recorded on examination of the faeces.

Qur investigation of the M. intracellulare excretion in the indi-
vidual groups of pigs revealed that the excretion of pathogens
decreased markedly together with a decreased infective dosis.
While maximal excretion of M. intracellulare was at the dosis of
0.1 mg of culture per kg body mass demonstrated in 11.1 % of ex-
perimentally infected pigs, at the dosis of 0.01 mg of bacterial
mass per kg body mass the examination of faeces did not reveal
any active excretion throughout the entire experiment.

Discussion

In agreement with the results by Jorgensen, the maximal
active excretion in the faeces was demonstrated after oral in-
fection of pigs with the mycobacteria of the group M. avium - M.
intracellulare, administered in a single dosis, after 35 - 42 days
p.i. The achieved results contributed to our hitherto knowledge
in that the intensity of active excretion depends on the infective
dosis and the virulence of mycobacteria for pigs. The virulence
varies markedly especially in the individual strains of M. avium.
In the practice, when usually smaller infective doses operate
(compared with the amount of mycobacteria admini'stered in expe-
rimental infections), the opportunity of excretion in spontane-
ously infected pigs will also vary to a considerable extent.
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Our results suggest that the success of health-control schemes
introduced in pig herds (using the method of elimination) will
depend on whether the possibility of massive infection has been
excluded and, at the same time, on the zoohygienic standard. In
infections of pigs caused by pathogenic mycobacteria in the
amount on the border of treshold infective dosis, the active ex-
cretion of mycobacteria in the faeces does not - as a rule - oc-
cur, even if the results of allergenic reactions to tuberculin
are positive. On the other hand, the excretion of mycobacteria
in pig herds with an occurrence of changes in the parenchymatous
organs is usually not limited by time. Thus, the possibility to
free the herd from tuberculosis using the elimination method re-
mains without radical depopulation and thorough sanitation unsuc-
cessful.

Dvnamika vylugovanf Mycobacterium avium a M. intracellulare
trusem experimentdine infikovanych prasat

Dynamika vylutovédni mykobaktéri{ trusem byla sledovédna po jed-
nordzové perordlni infekci 44 prasat plemene BU x L kmeny myko-
baktéri{ komplexu M. avium-intracellulare. Ze 17 zvitrat infiko-
vanych M. avium sérotyp 2, 3 byly prokdzédny patogennf mykobakté-
rie v trusu 14 prasat jiZ za 24 hodin po infekci. Pasivn{ vylu-
¢ovén{ trvalo 2 dny. Po této dobé& byl vysledek bakteriologického
vysetten{ na mykobaktérie negativn{ po dobu 3 tydnd. Maximum cel-
kového vyludovédni bylo zaznamendno za 6 tydni po infekci, kdy
mykobaktérie vylugovalo 10 prasat, tj. 59 % zvitat. Za 3 mésice
po infekci prasat M. avium bylo aktivn{ vylu&ovédn{ trusem zjiste-
no ul7,6 ¥ zvitat.

Pti infekci prasat M. intracellulare bylo zaznamendno aktivni
vylugovén{ trusem v obdob{ 3 - 8 tydnd. Pfi sledovdn{ vyludovéani
mykobaktéri{ trusem bylo zji¥té&no, Ze mnoistvi i doba aktivniho
vylugovdn{ u prasat zdvisela na virulenci a infeké&ni{ dévce myko-
baktérif.

OuHaMHKa BhHOeneHHss Mycobacterium avium B Mycobacterium intra-
cellulare HCrNpaxHeHHSMH 3KCMEPHMEHTANbHO HHOHUHPOBAHHBX CBHHeMN

MpOBOOMAKHCH HMCCNENOBAHHA NHHAMHKH BhleJIeHUS MHKOOGAKTepHM
rnocjie ONHOKPAaTHOA nepopanbHOf HHPexuuun 44 ceuHeR nopons BU x L
17 mMBOTHHIX, HHOHUHPOBAHHHX M. avium cepoTun 2, 3, naToresxsse
MHKOGAKTEPHH ObJIH YCTAHOBJIEHH B MCNpaxHeHHAX 14 cBuHeA yxe ue-
pes 1 cyTxku nocne uHPeKuHu. [lacCHBHOEe BhileJIeHHE ONHNOCH 2
CyTOoK. Il0 HCTeYeHHH YKAaSAHHOr'O NepHona pesynbTaTh 6aKTEpPHONOrH-
YeCKHX HCCNeIOBaHHA HA MHKOGAKTEPHH OLIJIH HEeraTHBHHM B TeYEeHHe
3 Hemenb. MaxCHMYM O6mero BHAEJNIEHHA O6BUIO YCTaHOBNEHO yepes 6
Henenb nocne HMHPEeXUHH, KOrjpa MHKOGAKTepuH Buaenanu 10 cCBHHeH,
T.e. 59% xuBOTHHX. Yepes 3 Meusua nocne HHPeXUHH CBHHERA M.avium
OblJIO YCTAHOBJIEHO AKTHBHOE BHE€JIeHHEe HCNpPaXHEeHHAMH y 17,6% xu-
BOTHBIX .

lpn HHOEeXUHH CBHHER M.intracellulare axTHBHOE BbIENEeHHE
HIIPpaxXHeHHSIMH OTMevYanoch B nepuwon 3-8 Hemenb. B xome MccnemoBa-
HHA MHXOOAKTEPHA HCMNPaXHEHHAMH OLJO YCTAHOBJEHO, YTO KOJHUECTBO
H BpeMs AaKTHBHOIO BHIENIEHHS Yy CBHHe# 3aBHCENH OT BHPYNEHTHOCTH
H HHOEXUHOHHOR RO3B MHKOGAKTEpPHHA.
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