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SUMMARY

Despite the large number of papers dealing with the description of proposed methods for bovine tuberculosis diagnosis and mechanisms of non-specific reaction
development in diseased and healthy animals, various aspects require further study. Many specialists are still of the view, formulated when studying causes of
pseudoallergic reactions, that the agents of actinomycosis, trematode infections etc. can cause sensitization of the animal body to tuberculin PPD for mammals.
The possibility of sensitization of cattle body to Actinomyces bovis tuberculin was studied in 240 animals identified as actinomycosis diseased among 3,473 tested
animals. Only 11 (4.6%) of the total number of diseased animals were reactors to tuberculin PPD for mammals. During bacteriological tests of material from animals
euthanized for diagnostic purposes (tuberculin reactors and nonreactors with a confirmed postmortem diagnosis of actinomycosis), acid-tolerant nontuberculous
mycobacterium (NTM) cultures were isolated. The results of the experiment conducted in 628 cows of a dairy holding confirmed that Actinomyces bovis lacks
tuberculin-associated allergenicity: actinomycosis was detected only in one of 96 (15.2%) tuberculin reactors. The conducted clinical tests with high significance
level (P < 0.005) showed that there is no association between allergic reaction to tuberculin PPD for mammals and actinomycosis infection. The obtained results
are indicative of imperfections in differential diagnosis, and further studies in this field should significantly contribute to gaining a better insight into non-specific
sensitization of cattle body to tuberculin.
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PE3IOME

HecmoTps Ha 6onbLuoe KONMYECTBO PaboT, NOCBALLEHHDIX XapaKTEPUCTUKE MPEANOKEHHBIX METOLI0B AMArHOCTUKI TY6EpKy/e3a KpYMHOTO PoraToro ckoTa 1 Me-
XaHW3MaM NPOABNEHIA HecneLPUUecKiX peakLmii y 60abHbIX 1 30POBbIX KMBOTHbIX, MHOTME aCNEKTbl 3T0il NPO6AEMbI TPEOYHT JONONHUTENLHOTO U3yUeHNs.
Jlo HaCTOALLEr0 BPEMEHI MHOTUE CIELMANCTbI NPUAEPKIUBAIOTCA TOUKN 3pEHIS, CHOPMYNMPOBAHHOI NP U3yYEHIM NPUUMH NCEBA0ANNEPTUYECKIX PEaKLIA,
COTNIacHo KOTOPOi BO3OYAUTENN aKTUHOMMUKO3HOI MHGEKLIM, TPEMATOZI03HOI HHBA3MM 1 AP. MOTYT 6bITb NPUUMHOI CEHCMOMAM3ALIM MAKPOOPraHU3Ma XUBOT-
Hbix K [M1]-Ty6epKynuHy Ans MAeKonuTaKLLMX. Bo3MOXHOCTb CeHCUBUIN3aLMM 0praHi3ma KpyMHOro poratoro ckoTa K Tybepkynusy Actinomyces bovis u3yyann
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Ha 240 607bHbIX AKTUIHOMMKO30M XMBOTHbIX U3 3473 uccnefoBanHbIX. 13 uncna 6oabHbIx Tonbko 11 rono. (4,6%) pearupoany Ha MMA-Ty6epkynut ana
MeKonuTatoLyyx. lpu 6akTepronorinyeckom nccieoBaHuN Matepuana ot youTbiX ¢ AMarHOCTUYECKON LiebIo KUBOTHBIX (pearpoBaBLUMX 1 He PearpoBaBLUMX
Ha Ty6epKyNH C NOATBEPKAEHHBIM Ha AKTUHOMIKO3 NMATONOr0-aHATOMUYECKUM AUarHO30M) M30MPOBaHbI KyNbTYpbl KUCNOTOYCTOUMBDIX HETybepKyne3HbIx
muKobakTepuit. OTCyTCTBUE annepriu3npyloLmx Kk TybepKynuHy ceoiicTs y Actinomyces bovis 6bino noaTBePXAEHO pe3ynbTaTaMi SKCEPUMEHTa, NPOBESEHHOr0
Ha 628 XMBOTHbIX OHOT0 U3 MOIOYHBIX KOMMAIEKCOB, TA€ TONbKO Y 0AHOI U3 96 (15,2%) pearupylowmx Ha Ty6epKynH KOPOB BbIABIAM aKTUHOMIKO3. [Tpo-
BefieHHble KNNHNYecKne CCneoBaHNA C BbICOKON cTeneHbio AoctoBepHOCTH (P < 0,005) no3BonuAY yCTaHOBUTb OTCYTCTBIE B3AUMOCBA3M MeXAY anneprueit
Ha MNJ-Ty6epKynuH AnA MAEKONUTAOLMX U aKTUHOMIKO3HBIM UHGEKLMOHHBIM NPOLIeccoM. lTonyueHHble pe3ynbTaTbl CBIAETENbCTBYHOT O HECOBEPLIEHCTBE
AnddepeHLManbHON ANArHOCTUKM, 1 JanbHeline UcCnefoBaHNA B 3701 06MacTi JOMKHBI BHECTI CyLLECTBEHHDIIA BKNAJ B pa3BUTHe NpeAcTaBneHuii o HecneLm-
duueckoil ceHcMbUNM3aLMM OpraHN3Ma KpyMHOTo PoraToro CKOTa K Ty6epKynuHy.

KnioueBble cnosa: Ty6€pKyJ'|93, AKTUHOMMKO3, CBHCMOMNIN3ALNA, AMATHOCTHKA, AI/I(I)(I)epEHLlI/IaLlI/Iﬂ, napaanneprua, nceaoannepruyeckue peakunu, MUKobaK-
Tepun, aTunyHble KMCHOTOYCTOVNMBbIE MMKOéaKTepVIVI

[insa untuposaunusa: bapatos M. 0., yceitnosa M. C. K noucky npuumH ceHcnbunuzauum kpynHoro poratoro ckota k MMJ-TybepkynuHy Ana maekonutaiowmx.
BemepuHapus ce200us. 2021; 10 (4): 271-276. DOI: 10.29326/2304-196X-2021-10-4-271-276.
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INTRODUCTION

Non-specific reactions to tuberculin PPD for mammals
constitute an issue that affects animal husbandry world-
wide and has not been fully resolved despite the nume-
rous differentiation methods proposed. According to offi-
cial statistics, including those from the World Organisation
for Animal Health, at present, tuberculin reactors make up
about 54% of tested animals globally, in the CIS member
states — from 12.6 to 62.4%, in the Subjects of the Russian
Federation - from 7.8 to 49.3% [1-4].

Amongst the variety of microbial biota causing sensi-
tization of the animal body to tuberculin, atypical acid-
tolerant mycobacteria of groups Il, lll and 1V (according
to the classification of E. Runyon) are most significant as
regards the number and levels of the caused skin reactions.
Acid resistant saprophytes can also play a significant role
in the allergization of the body [3, 5-10].

According to current conceptions, microoganisms
that are closely related to mycobacteria, namely coryne-
bacteria, Nocardia and rhodococci, also have tuberculin
sensitizing properties. Their essential characteristics are
genus and species specificity to mycobacteria, as well as
common group specific antigens detected when cross
reactivity occurs. Interest in these microorganisms has at
present expanded due to their more frequent isolation
from the biomaterial from tuberculin reactive animals. Ex-
perimental and clinical data show that corynebacterium
cultures are isolated in 28.6% of cases [6, 11, 12], Nocardia
cultures —in 16.9% of cases [12], and rhodococci - in 26.3%
of cases [11, 13-15].

There is no doubt that parallergies hold a key position
among the causes of non-specific sensitization of the ani-
mal body. At the same time, characteristic reactions can
be attributable to other causes not associated with myco-
bacteria, various purulent processes caused by transient

microorganisms, parasitic diseases (trematode infections),
stress factors, protein load [3, 4, 9, 16].

Allergy is also attributed to different pregnancy patho-
logies, animal diets with an unbalanced proportion of
micro- and macronutrients, feeding with mold fungus
infected feedstuffs, etc. [16-18].

However, the further studies of allergic reactions to tu-
berculin in animals affected with trichophytosis, dicroce-
liosis, paramphistomatosis, echinococcosis did not reveal
any correlation. No association is found between sensitiza-
tion to tuberculin and stress factors, in particular in cows in
the antepartum and postpartum periods [19-21].

Convincing experimental evidence was provided with
respect to the absence of allergy in animals receiving
urea [16, 22].

The comparison between the results of coprological
tests of samples collected from fascioliasis affected ani-
mals and intradermal tuberculin test results yielded mu-
tually exclusive data. Tuberculin reactors made up 5.8% of
the tested fascioliasis affected animals, the coprological
test results were negative in 22% of tuberculin reactive
animals [5, 7].

The interest in examining the possibility of animal
body sensitization to tuberculin by microorganisms
having common genus specific characteristics with
mycobacteria, in particular Actinomyces bovis of the
genus Actinomyces of the order Actinomycetales with
characteristic high population genetic homogeneity
with the genus Mycobacterium, has at present expan-
ded [2,3,11,16,18,23].

Many specialists are currently of the view, formulated
when studying the genetic characteristics of these micro-
organisms, that evolutionary commonality and possible
presence of common antigens can be responsible for sen-
sitization to tuberculin [24, 25].
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Table 1
Distribution of tuberculin reactor animals by actynomycosis occurrence level

Intradermal

Actinomycosis

tuberculin test

diseased

Number of tested reactors cattle
animals
number % number % nun_lber % number %
of animals ENTNELS ENTINELS of animals
1 SPK“Ordzhonikidze” 740 - - 43 58 - - 43 100.0
2 SPK“Lenina” 859 78 9.1 45 52 2 44 43 95.6
3 KFKh “Paraulsky” 300 8 2.7 19 6.3 1 53 18 94.7
4 SPK“Buynaksky” 500 66 13.2 69 13.8 5 72 64 92.8
5 SPK“Gelinsky” 300 48 16.0 59 19.7 3 5.1 56 94.9
6 KFKh “Rassvet” 543 - - 4 0.7 - - 4 100.0
7 KFKh “Tavrida” 231 - - 1 0.4 - - 1 100.0
Total 3,473 232 6.7 240 6.9 n 4.6 229 95.4

According to the data from some clinical studies, acti-
nomycosis diseased animals are reactive to tuberculin for
mammals. However, no experimentally proven and labo-
ratory-confirmed study results have been found.

The purpose of the study was to substantiate experi-
mentally a possible association between reactions to tu-
berculin tests and actinomycosis infection.

MATERIALS AND METHODS

Clinical tests were carried out in 3,473 cattle of diffe-
rent age and sex groups on seven farms of the Karabu-
dakhkentsky and Novolaksky Raions of the Republic of
Dagestan.

Tests for assessment of tuberculin sensitizing proper-
ties of Actinomyces bovis were carried out in 628 cattle at
adairy complex located in the Babayurtovsky Raion of the
Republic of Dagestan.

Allergy tests of cattle were carried out in accordance
with the “Veterinary rules for implementation of preven-
tive, diagnostic, restrictive and other measures, imposition
and lifting of quarantine and other restrictions aimed to
prevent the spread and eradicate the outbreaks of tuber-
culosis” approved by Order of the Ministry of Agriculture
of the Russian Federation No. 534 of 08 September 2020'.

The identification of the isolated mycobacterium cul-
tures was performed according to GOST 26072-89 “Ag-
ricultural animals and poultry. Methods of laboratory
diagnostics of tuberculosis” and GOST 27318-87 “Agricul-
tural animals. Methods of identification of atypical myco-
bacteria™.

The animals were subjected to clinical examination for
actinomycosis, including palpation of the affected area;

" https://docs.cntd.ru/document/565721619.
2 https://docs.cntd.ru/document/1200025492.
3 https://base.garant.ru/5917269.

laboratory tests of tissues collected from the infected
areas were carried out. The diagnosis was considered to
be confirmed only when Actinomyces bovis was isolated
from the material. In case of detection of neoplasms of
unknown etiology, histological analysis was performed in
accordance with the generally accepted procedures.

The obtained data were statistically processed using
parametric techniques; statistical significance of the re-
sults was determined with Student’s test.

TEST RESULTS

Allergy tests carried out on the farms revealed non-spe-
cific sensitization of animals to tuberculin PPD for mam-
mals. The percentage of reactor animals varied from 2.7
to 16.0%. Actinomycosis diseased animals made up from
0.4 to 19.7% (Table 1).

The tests showed that 232 (6.7%) out of 3,473 animals
reacted to intradermal tuberculin tests, the number of
actinomycosis diseased animals amounted to 240 (6.9%).

Among actinomycosis diseased cattle, only 11 ani-
mals (4.6%) tested tuberculin PPD positive, 229 ani-
mals (95.4%) were nonreactors.

On the farm SPK“Ordzhonikidze”, only 43 animals (5.8%)
out of 740 tested cattle were actinomycosis diseased,
no tuberculin reactors were detected. Similar results
were obtained for the small scale farms KFKh “Rassvet”
and KFKh “Tavrida” located in the Karabudakhkentsky
Raion.

The following actinomycosis diseased animals were
euthanized and subjected to postmortem examination:
11 tuberculin reactors and 10 animals with negative aller-
gy test results (Table 2).

As a result of the tests performed, Mycobacterium scrof-
ulaceum culture was isolated from the biomaterial from tu-
berculin positive animals, 7 strains were identified (63.6%).
This indicates that the sensitization of the body was caused

VETERINARY SCIENCE TODAY. 2021; 10 (4): 271-276 | BETEPUHAPUA CETOAHA. 2021; 10 (4): 271-276



274

ORIGINAL ARTICLES | BOVINE DISEASES OPUTHANIbHbBIE CTATBY | BONE3HU KPC

Table 2
The results of postmortem examination and bacteriological tests of biomaterial
from actinomycosis diseased animals

Actinomycosis Number Post-mortem Bacteriological
diseased animals of animals diagnosis test results
. . . 7 Mycobacterium scrofulaceum strains
Tuberculin reactors n actinomycosis )

were isolated

’ - . 2 Mycobacterium scrofulaceum strains

Tuberculin nonreactors 10 actinomycosis . s .
and 1 Mycobacterium phlei strain were isolated

by atypical mycobacteria. The true cause of sensitization
was not identified for 4 animals, and this is indirectly in-
dicative of imperfections of the proposed methods for tu-
berculosis diagnosis in animals, in this particular case - of
laboratory methods. This suggests that sensitization can
be due to the presence of hydrocarbon oxidizing micro-
organisms (corynebacteria, Nocardia, rhodococci, etc.) in
the cattle body, the isolation of which requires specific test
procedures.

On the other hand, the isolation of two Mycobacte-
rium scrofulaceum strains and one strain of saprophytic
mycobacteria (Mycobacterium phlei) from the biomaterial
samples from animals with negative allergy test results
should be considered as confirmatory evidence for the
existing view that atypical mycobacteria are not always
able to cause the sensitization of the animal body to tu-
berculin.

Extensive literature data, as well as the results of the
study show that acid-tolerant nontuberculous myco-
bacteria are able to persist in the body latently, without
manifesting themselves in any way, for long periods of
time; this explains negative laboratory test results in 8
of 10 animals.

Tests for assessment of tuberculin sensitizing proper-
ties of Actinomyces bovis were carried out in 628 cattle at
a dairy complex located in the Babayurtovsky Raion of the
Republic of Dagestan. Among the tested cattle, 96 ani-
mals (15.2%) were tuberculin reactors, no actinomycosis
diseased animals were detected.

Based on the comparison of clinical signs and data from
the laboratory tests of animals for actinomycosis with al-
lergy test results, it can be concluded that the obtained
results show with high significance level (P < 0.005) that
there is no correlation between actinomycosis infection
and allergic reactions to tuberculin.

DISCUSSION AND CONCLUSION

The test results are consistent with extensive literature
data on the studies of specificity of tuberculin PPD for
mammals that demonstrate apparent specificity of the
allergen towards homologous sensitization.

Less intense in manifestation, short term reactions
to tuberculin are reported in animals infected with acid-
tolerant nontuberculous mycobacteria (NTM), as well as
with mycobacterium-like (hydrocarbon oxidizing) micro-
organisms (corynebacteria, Nocardia, rhodococci, etc.).

According to the statistics available, cross-reactions
are often detected, and this is indicative of the high de-
gree of the structural homogeneity of antigens, hence

the need for using more effective differential diagnosis
methods (postmortem examination, bacteriological
testing).

It is important to note that, in some cases, negative
laboratory test results call into question the effectiveness
of the diagnostic method applied, since mycobacteria are
characterized by continuous variation (in the opinion of
the majority of researchers, owing to antigen drift), which
results in new serological pathogenic variants.

In view of this, as well as taking into account cul-
ture method imperfections, a complex of diagnostic
methods, in particular molecular genetic techniques
(ELISA, PCR, etc.), should be used for isolation of common-
ly occurring transformed forms of mycobacteria (L-forms,
spheroplasts, protoplasts, filterable forms, etc.), as well as
for detection of latently persistent forms.

In the light of the obtained unequivocal evidence pre-
sented in this paper, when identifying the causes of pseu-
doallergic reactions, one should give due consideration
to the fact that actinomycosis and parasitic infections are
characterized by mixed clinical signs. In particular, atyp-
ical mycobacteria (Mycobacterium subsp.) and mycobac-
terium-like microorganisms (Corynebacterium, Nocardia
and Rhodococcus subsp.), being typical representatives of
gastrointestinal microbiota, can cause sensitization of the
body to tuberculin in case of immunity status decline in
animals.

The results of the study are consistent with the pre-
viously obtained data on identification of association
between reactions to tuberculin and invasive diseases
(trichophytosis, echinococcosis, dicroceliosis, fascioli-
asis, etc.) that show the absence of statistically significant
correlation between them.
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Bbapatoe Maromep OmapoBunY, [OKTOP BETEPMHAPHDBIX HayK,
rNaBHbIN HayYHbIN COTPYAHUK NabopaTopmn UHPEeKLNOHHON
NaToNoOrMN CeNIbCKOXO3ANCTBEHHbIX XMBOTHbIX [puKacnuiickoro
3oHanbHoro HUBW - dunnnana OrEHY «OAHL POy, r. Maxaukana,
Pecny6nuka [larectaH, Poccusa.

l'yceiiHosa lMatumart CyntaHOBHA, Hay4HbIl COTPYAHUK
nabopaTtopum MHPEKLIMOHHON NAaTONOT N CENTbCKOXO3ANCTBEHHbIX
XWBOTHbIX [lpukacnunckoro 3oHanbHoro HWBU -
dunuana OreHY «OAHL PI», r. Maxaukana, Pecny6nuka [JarectaH,
Poccus.
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