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ABSTRACT

Contamination of the environment with the infectious animal disease agents is still a pressing problem for the poultry farms. Mycobacterium avium can grow and
replicate in organic wastes from the poultry farms for a long time thus contaminating vast adjacent areas and being the source of infection not only for wild and
domestic animals but also for humans. The studies were aimed at the examination of the duration of Mycobacterium avium survival in the natural environment
in two geographical regions of the Republic of Dagestan characterized by different soil and climate. Samples of Mycobacterium avium-contaminated feces and soil
collected from pastures and farmyards (on the surface and from 5 cm depth) were tested. The experiments demonstrated that pathogenic for chickens mycobacteria
survived for up to 30 days in the samples collected in the sub-mountainous areas in summertime, when the air temperature ranged from 15.1 to 30.0 °C, land
surface temperature — from 17 to 38 °C, air humidity — from 44 to 94% and average monthly precipitation amounted to 1.5 mm. From September to May, with
the air temperature ranging from —10.8 to +25.0 °C, land surface temperature from —14 to +30 °C, air humidity 26—100% and average precipitation 0.39 mm,
the bacteria survived for up to 213 days on the soil surface on the pastures and farmyards, and for up to 243 days at the depth of 5 cm and in the feces. In the plain
area, in the same time period in the slightly saline soil with high humus content and at air temperature from —11.9 to +27.3 °C, soil temperature from —13 to +45°C,
air humidity from 37 to 100% and average precipitation 20.4 mm, Mycobacterium avium survived just like in the sub-mountainous area, i.e. for 213 and 243 days,
respectively. The post-mortem lesions in the internal organs of the poultry corresponded to the tuberculosis clinical signs in 86 of 171 birds (50.3%). The study results
will allow for the development of the optimal algorithm for animal health and management measures aimed at tuberculosis eradication on the poultry farms.
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HayuHoe 060cHOBaHMe nonuaaanToreHHoCTH
MUKODaKTepUiA NTMUbEro BMAA B 00 beKTax BHeLLHel cpefpbl
B ycnoBuaAx Pecnybnukn [arectaH

M. 0. baparos, A. P. MyctadaeB
lpuKacnuiickuii 30HaNbHbIN HayYHO-UCCNEROBATENbCKII BeTEPUHAPHDIA MHCTUTYT — duanan OTBHY «DepnepanbHbiii arpapHblil HayuHblil LeHTp Pecnybnuky [larectan»
(Mpukacnuiickuit 3oHanbHblit HUBW — dunnan OTBHY «OAHL| P0»), yn. [laxazaesa, 88, r. Maxaukana, 367000, Pecnybnuka [larectan, Poccus

PE3IOME

[ina nTuueBoAYeCKX X03AIACTB akTyanbHoi Npobnemoil 0cTaeTca 3arpAa3HeHIe OKpyXaloLLeil cpefibl Bo36yauTenamu uHdeKLMoHHbIx bonesHeil. Mukobaktepum
Ty6epkynesa nTuubero BUAa MOTyT AAUTENbHOE BPEMA PacTy 1 PA3MHOXATbCA B OPraHNyecKux 0TXoAax ntuuedabpuk, 3arpa3Has orpoOMHble NPUMbIKAIoLLMe
TePPUTOPUIN 1 ABNAACH MPU 3TOM UCTOYHUKOM 3apaXkeHusA He TONbKO AUKMX 11 JOMALLHMX KUBOTHDIX U MTULbI, HO 11 yenoBeka. Lienbio paboTbl ABNANOCH U3yyeHue
NPOAOIKUTENBHOCT XI3HecnocobHocTn Mycobacterium avium B 06bekTax BHeLUHeit cpefibl B ABYX reorpaduueckux 3oHax Pecnybnukm [larectan ¢ pasHbimm
MOYBEHHO-KNMMATUYECKIMI XapaKTepUCTUKamu. VccneioBaHmio NoABEPrNCh KOHTAMUHUPOBaHHbIE MUKOBAKTEPUAMM NTUYLEr0 BIAA NPO6bI (MOBEPXHOCTHbIE
1 Crny6uHbI 5 CM) NOYBbI NACTOMLL, BbIFYAbHOTO ABOPA M MOMETA. JKCNepUMeHTbI OKa3anu, YTo B 06pa3Liax 13 npearopHoil 30Hbl, 0T06paHHbIX B NeTHee Bpems,
Korza Temnepatypa Bo3ayxa kone6anacs ot 15,1 fo 30,0 °C, noBepxHocTit nousbl — o1 17 Ao 38 °C, BNaxH0CTb BO3AyXa — 0T 44 110 94% v (pefHemecAuHoe
KONMYeCTBO 0CaZKOB COCTABAANO 1,5 MM, 13HECNOCOGHOCTL NaToreHHbIX ANA Kyp MUKobakTepuii coxpaxanach Ao 30 aHeii. C ceHTAGpA no mail npu Temnepa-
Type Bo3ayxa o1 —10,8 4o +25,0 °C, nousbl o1 —14 go +30 °C, BRaxHoCTI Bo3Ayxa oT 26 4o 100% 1 cpefHem KonuyecTe 0caakos 0,39 MM Ha NOBEPXHOCTU
MOYBbI NACTOMLL U BbIrYNbHOTO IBOPa 6aKTepIM 0CTaBANNCH XIU3HECNOCOOHBIMIN A0 213 AiHeli, Ha ryOuHe 5 M 1 B nomeTe — f0 243 fHeil. B paBHUHHOI 30He
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B 3T0T e BpeMeHHoii NepuoA B (nabo3aconeHHoi nouBe co 3HauUTENbHbIM COAepXaHeM rymyca npu Temnepatype Bo3ayxa ot —11,9 o +27,3 °C, nousbl
o1 —13 po +45 °C, oTHoCMTeNbHOI BRaxHocT o1 37 o 100% 1 cpeHeMecAHbIX 0cakax 20,4 MM MUK0GaKTepun NTUYbEro BIAA BbIXMBAY KaK B YCIOBUAX
MPeAropHoNi 30Hbl — B TeyeHue 213 1 243 AHeli COOTBETCTBEHHO. [1aT010r0-aHaTOMIYeCKVe M3MEHeHNA BO BHYTPEHHIX OPraHax nTiL, COOTBETCTBOBANM KINHM-
Yeckim npu3Hakam Tybepkynesay 86 (50,3%) u3 171 ocobu. llonyyenHble pe3ynbratbl N03BOAAT pa3paboTaTb ONTUMaNbHbIA aNropuT™ MpoBe/eHIA KOMNeKca
BETePUHAPHO-CAHUTAPHDIX 11 OPraH3aLMOHHO-X03ACTBEHHbBIX MEPONPUATIIA ANA 0340POBNEHNA NTULIEBOAYECKIX MPEANPUATHIA OT Tybepkynesa.

KnioueBble cnoBa: Mukobaktepun nTubero Buaa, Tybepkynes, npobbl, nousa, NOMeT, NTULEKOMMNEKC, NacTOMLLA, YCTOYNBOCTD, 3aparkeHNe, 3arpA3HeH-
HOCTb, UCTOYHUK MHOEKLMiA
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INTRODUCTION

One of the distinctive features of mycobacteria is their
stability in the body and various ecosystem objects, which
creates great problems for the epizootological control and
diagnosis of tuberculosis. Despite the apparent freedom
of the Republic of Dagestan from tuberculosis, the patho-
gen circulation still continues, inter alia in the environment,
thus maintaining a tendency to the infection spread on
the previously free farms [1, 2.

Commercial poultry farming and hereto related short
life cycle of commercial chickens, their keeping and feed-
ing factored in their exterior and health parameters, un-
doubtedly made the problem of avian tuberculosis less
significant [3, 4, 5].

At the same time, due to the high stability of Mycobac-
terium avium in the environment (according to the pub-
lished data, it survives in the soil at the depth of up
to 60 cm for more than 3 years), the chicken tuberculosis
epizootic process has not been interrupted. Moreover, the
disease cases are also detected in the private sector, where
uncontrolled and unsystematic movement of poultry and
slaughter products is often practiced without appropriate
veterinary control. The diseased poultry, being the main
source of infection, inter alia for wild birds, expands and
complements the natural reservoir [6, 7, 8].

When eradicating the disease on the farms, timely re-
moval of the diseased animals from the herd is important,
but the problem lies in the fact that weakened and emaci-
ated birds do not react to tuberculin, so they remain unde-
tected for some time, while the risk of infection of healthy
birds is proportional to the duration of cohabitation with
the diseased ones [9, 10].

In this regard, research on the dynamic tracking of the
tuberculosis agent, inter alia in the environment, using
the proposed up-to-date methods, may be essential in terms
of control and prevention of the disease in chickens [11, 12].

According to some published data, tuberculosis-dis-
eased chickens often become a source of infection for
cattle, causing sensitization to PPD-tuberculin for mam-
mals [13, 14, 15].

One of the reasons aiding to the spread of this infection
is known to be contaminated outer environment, which

deserves special attention during epizootological exami-
nation [16].

The study of the tuberculosis agent stability in the soil of
pastures and poultry yards and in feces as well as the related
question of the infection sources and transmission routes
is of great importance, since disinfection of large pastures
infected with the excretions of the diseased chickens is dif-
ficult for economic reasons. In this regard, in our opinion,
the correct approach to solving the issue is to rely on their
self-decontamination in a natural way [17, 18, 19, 20].

Given these circumstances, the task was set to find out
the duration of Mycobacterium avium stability in the soil
of the pastures, poultry yards and in feces in two climatic
zones of the Republic of Dagestan.

MATERIALS AND METHODS

The work was carried out in the sub-mountainous and
plain areas of the Republic. Certain areas with different to-
pography and soil composition were isolated both on sur-
face and at the depth of 5 cm. Strips of silk contaminated
with M. avium were introduced into the soil in these sites,
as well as into the feces. The material was contaminated
with the second generation culture of the mycobacteria
isolated from the chicken died of tuberculosis.

Samples were collected from these sites to determine
the survival rate of the mycobacteria. Each sample was
individually crushed in 2 mL of sterile saline solution. The
resulted mass was filtered through ashless filter paper;
1 mL of the suspension was intramuscularly administered
to seronegative healthy chickens of 2 months of age. The
infected chickens were kept isolated. Every month they
were checked by allergy and clinical tools. At the same
time, inoculums and smears were prepared from the emul-
sion after its appropriate treatment.

The chickens that reacted positively to the allergen
were subjected to diagnostic slaughter, and post-mor-
tem examination was performed. The lesions were used
for inoculation on the culture media for the production
of the initial culture and for preparation of the smears for
M. avium detection.

During the research, the basic ethical principles of
experiments in animals were followed, which are set out
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in the “European Convention for the Protection of Verte-
brate Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, March 18, 1986). Report of the Bio-
ethics Commission of the Caspian Regional Research Ve-
terinary Institute — Branch of Dagestan Agriculture Science
Center No. 7 of 16 November 2023.

In the sub-mountainous area, the experiments were
conducted in mildly alkaline black soil. The soil samples
contained carbonic and sulfuric acid anions, chlorine, cal-
cium, magnesium, potassium and sodium cations. The
amount of humus amounted to 5.69%.

Two experiments were carried out in the sub-mountai-
nous area. The first one (June — August 2019) was carried
out under the following meteorological conditions: air
temperature ranged from 15.1 to 30.0 °C, soil surface tem-
perature — from 17 to 38 °C, air humidity — from 44 to 94%,
average monthly precipitation - 1.5 mm.

To determine the mycobacteria stability, the test
samples were collected on days 30 and 61.

The second experiment was carried out from Septem-
ber 2019 to May 2020 with air temperature fluctuations
from -10.8 to +25.0 °C, soil temperature from -14 to +30 °C,
air humidity from 26 to 100%. During the experiment, the
average precipitation amounted to 0.39 mm. The test
samples were collected on days 61,91, 122, 153, 182, 213
and 243.

Table 1
Parameters of M. avium survival in sub-mountainous environment (experiment one)

Inthe plain area, the experiments were conducted from
September 2019 to May 2020 in slightly saline soil with
a significant humus content under the following meteo-
rological conditions: air temperature ranged from -11.9
to +27.3 °C, soil temperature — from -13 to +45 °C, relative
humidity - from 37 to 100%, average monthly precipita-
tion - 20.4 mm. The samples contained large amounts of
phosphorus and chloride salts.

The samples were tested in a similar way to the experi-
ment conducted in the sub-mountainous area.

RESULTS AND DISCUSSION

In the first experiment conducted in the sub-mountai-
nous area, on day 30 of the tuberculosis agent presence in
the feces and soil of the pastures and poultry yard, viable
and pathogenic for chicken mycobacteria were found
both on the surface and at 5 cm depth.

M. avium could not be detected in any of the samples
collected on day 61 (Table 1).

Results of the second experiment demonstrated that
M. avium died on day 213 on the soil surface of the pas-
tures and poultry yard, and on day 243 at 5 cm depth and
in the feces (Table 2).

In the plain area, M. avium introduced to the soil surface
of pastures and poultry yard also died within 213 days, and
at 5 cm depth and in feces — within 243 days.

Samples Air temperature, °C Soil temperature, °C Air humidity, % Avefa.ge monthly REERIE O.f
precipitation, mm mycobacteria
i 30 15.1-30 17-38 44-94 1.5 +
oi
61 15.1-30 17-38 44-94 1.5 -
30 15.1-30 17-38 44-94 1.5 +
Feces
61 15.1-30 17-38 44-94 1.5 -
Table 2

Parameters of M. avium survival in sub-mountainous environment (experiment two)

Samples Air temperature, °C | Soil temperature, °C Air humidity, % rﬁii:;ﬂg{:)?}";':% Preseg;:t(e);?yco-
61 ~108...425 14,430 26-100 039 +
91 108...425 14,430 26-100 039 +
m 108...425 14,430 26-100 039 +
Soil 153 108...425 14,430 26-100 039 +
182 ~108...425 ~14...430 26-100 039 +
213 ~108...425 14,430 26-100 039 -
"3 ~108...425 14,430 26-100 039 -
61 ~108...425 14,430 26-100 039 +
91 ~108...425 14,430 26-100 039 +
winsan |12 ~108...425 14,430 26-100 039 +
depth 153 108...425 14,430 26-100 039 +
and feces 182 108...425 14,430 26-100 039 +
213 108...425 14,430 26-100 039 +
"3 108...425 14,430 26-100 039 -
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Table 3
Macroscopic post-mortem lesions of internal organs of poultry

. ‘ Tuberculosis lesions of
uantity o

poultry L liver and liver and liver, spleen | intestinesand | Generalized
E S A
spleen intestines and intestines | mesentery process
m 9 10 6 9 16 13 7 16 86
% 53 5.8 35 53 9.4 7.6 4.1 9.4 50.3
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In order to identify post-mortem changes in internal
organs and to establish the role of emaciated and wea-
kened poultry in tuberculosis infection of the disease sus-
ceptible poultry, diagnostic slaughter of such poultry in
the amount of 171 birds was carried out on several poultry
farms. During pre-slaughter clinical examination, attention
was paid to exhaustion, lameness, low mobility, drooping
wings, loss of feather shine. Some chickens demonstrated
gastrointestinal disorders, anemia of earrings and wattles,
significant mortality was also reported (Table 3).

The post-mortem examination of 171 weakened and
emaciated poultry demonstrated tuberculosis granulo-
mas, especially in parenchymal organs, in 86 birds, which
amounted to 50.3%.

The results of the conducted studies have shown that
in the sub-mountainous and plain areas of the Republic
of Dagestan the Mycobacterium avian died within 61 days
on the surface of pastures, poultry yard and at 5 cm
depth and in feces in summer; and within 243 days
in the autumn-winter-spring period.

Thus, it can be noted that when eradicating the disease
on the tuberculosis infected poultry farms, it is advisable
to slaughter poultry in summer. When poultry is slaugh-
tered in June, the pastures infected with the tuberculosis
agent are self-decontaminated in the shortest possible
time, i.e. in 61 days. This period coincides with the time
when the poultry farm is repopulated with young birds
born in the current year. Egg incubation in the Republic
is started in February, and in March poultry farms receive
chickens that reach 6 months of age in August.

In view of the established terms for the pastures
self-decontamination, the replacement young poultry
can be transferred to the poultry houses, from where
the poultry will be delivered for slaughter in June and
the premises will be disinfected. In such case, the pas-
tures where the infected poultry grazed until June will
not pose any danger of infection for the young birds born
in the current year.

CONCLUSIONS

The following conclusions and practical recommenda-
tions were made as a result of the research.

1. Quarantine of the pastures contaminated with Myco-
bacterium avian should be imposed for 2.5 months in sum-
mer and for 8.5 months in autumn.

2. Slaughter of poultry on the infected farms for tu-
berculosis infection eradication should be carried out in
June, since in summer the pastures are self-decontam-
inated from the tuberculosis within a shorter period of
time. When slaughter is performed in such a time, there
is a possibility of using the pastures by the replacement
young birds born in the current year and the chance of
the poultry infection with tuberculosis is excluded.

1

3. When carrying out the disease eradication activities,
all weakened and emaciated poultry should be periodical-
ly culled and destroyed in a specially designated place, and
veterinary and sanitary measures should be subsequently
carried out.
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