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SUMMARY

For the purposes of tuberculosis eradication on any tuberculosis-infected farm, it is necessary to identify tuberculin anergic animals, being a potential source of the
infection. The purpose of this study was to analyze the role of complement fixing and haemagglutinating antibodies for the detection cattle infected with bovine
tuberculosis (TB). 977 cattle of different sex and age groups on two tuberculosis-infected farms were tested thrice over time. After 35 days all tuberculin reactive
cattle (132 animals; 13.5%) were subjected to complex testing using allergy and serology methods. After 40 days (Stage 3), animals demonstrating apparent specific
antibody activity and low cellimmunity were tested. Allergy tests were proved to be non-informative to diagnose tuberculosis on infected farms. Complement fixing
and haemagglutinating antibodies were found to be active in tuberculin anergic animals. A higher antigenicity of Ukrainian RIEVM TB antigen complex as compared
to Siberian RVI one was revealed by complement fixation test as well as by indirect haemagglutination test using VIEV polysaccharide antigen; the detection rate
was 68 (7.0%), 28 (2.9%) and 299 (30.6%) respectively. The correlation between seropositivity and immunoreactivity was not established. Animals, positive in
complement fixation and indirect haemagglutination tests, did not react to tuberculin. Nineteen out of twenty tuberculin reactive animals showed post-mortem
lesions, consistent with their seropositivity during post-mortem inspection; moreover, the post-mortem lesions of animals, positive in complement fixation test
using Siberian RV antigen, were consistent in all cases. The results obtained suggest a high performance of allergy test and serological test combination and a
promising potential of their complex use for tuberculosis diagnosis in cattle.
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PE3IOME

[Tpu 0350pOBNEHNI KaxA0ro HebnarononyyHoro no Tybepkyne3y xo3aicTBytLLero cybbekta Heo6X0AMMO BbIABNATL aHEPTUYHBIX K TYOEPKYNMHY MBOTHBIX,
ABNAIOLLAXCA NOTEHLMANBHBIM UCTOYHUKOM MHOeKLMW. Lienbio HacTosALLero uccneoBaHNa 6bino M3yyeHne poan KOMNNEMEHTCBA3BIBAKLLNX 11 reMarTaioTi-
HUPYIOLLMX aHTUTEN NpK BbIABNEHUN 60NbHOTO TybepKyne3om KpynHoro poratoro ckota. B AByx HebnarononyuHbix no Tybepkynesy xo3aicTBax UCcesoBaHo
TPeXKpaTHO B AMHaMuKe 977 rofloB CKOTa pasHblX MONOBO3PACTHbIX rpynn. Beex pearupytowyx Ha TybepkynuH xuBoTHbIX (132 ronosbl; 13,5%) uepes 35 gHeit
MOABEPININ KOMMNEKCHOMY UCCIEA0BAHINI0 C UCNOb30BAHIUEM ainepriieckux 1 ceponornyeckux MeTofoB. Ha TpeTbem 3tane ¢ uHtepBanom 40 AHeli nccnedo-
Bal1 XKUBOTHBIX C BbIPAXEHHOIA CNeLMPUUEcKoil aKTUBHOCTBH AHTUTEN U HUKUM QYHKLIMOHANbHBIM COCTOAHIEM KNETOUHOTO UMMYHUTETa. [TokasaHa Hi3Kas
NHGOPMATUBHOCTb annepruyeckux MeTo0B ANarHoCTUKM TybepKyne3sa B HebnarononyyHbIx no 3aboneBaHmio Xo3aiCTBaX. YCTaHOBMEHA aKTUBHOCTb Komme-
MEHTCBA3bIBAIOLLIX Y TeMATTIOTUHUPYHOLLNX AHTUTEN B OPraHIn3Me aHepruuHbIX K TyGepKyuHY XMBOTHbIX. bonee BbICOKaA aHTUreHHas aKTUBHOCTb BbiABMEHA
B peaKLyn (BA3bIBAHMA KOMMNIEMEHTa Y KOMNNEKCHOro TybepKynesHoro aHTurexa Ykpaunckoro HUNAIB 8 cpasHenmn ¢ anturenom Cubupcekoro HUBH, a Takxe
B peakLuv HenpAMOIi reMarrioTUHALIM C NoNMcaxapyaHbIM anTureHom BUIB, nokasatens BbiABAAEMOCTY Npu 3ToM cocTaBun 68 (7,0%), 28 (2,9%) 1 299 (30,6%)
C1yyaeB COOTBETCTBEHHO. KoppenaTuBHoil CBA3U MeXzy CepONo3UTUBHOCTbIO 1 IMMYHOPEaKTUBHOCTbI0 06HAPYKITb He YAanoCh. MUBOTHBIE C MONOMMUTENbHBIMU
MOKa3aHUAMM B peaKLui (BA3bIBAHUA KOMMIEMEHTA 1 peakLv HeNpAMON reMarriTUHALMI He pearnpoBany Ha Ty6epkynuH. Mpu nocney6oiiHom ocmoTpe
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y 19 13 20 He pearnpoBaBLLKX Ha TY6EPKYNMH KOPOB NATONIOr0-aHAaTOMIUYECKINe U3MEHEHUA COBMAZANY C CEPONO3UTUBHOCTbIO, NPUYEM Y XUBOTHBIX C NONOXKI-
TeNbHbIMYU N0Ka3aHNAMY B PeakLm (BA3bIBaHMA KoMMeMeHTa ¢ aHTureHom Cubupckoro HUBU — Bo Bcex cnyyasx. MonyyerHble pe3ynbTaTbl CBIUAETENbCTBYHOT
0 BbICOKOI# Pe3ybTaTUBHOCTI KOMOWMHALWMI anneprinyeckoro Tecta ¢ Ceponoruyeckummn MeToAamm 1 NeperieKTBHOCTIA UX COYETAHHOTO UCMONb30BaHNA ANnA

/AMarHoCTUKI Ty6epKyne3a KpyMHoro poraToro cKota.

KnioueBbie cnoBa: Tybepkynes, ceponorinyeckiue peakLuu, annepreH, aHeprus, aHTUTeNa, KPynHblil poraTblii CKOT, annepruyeckuii MeTog, natonoro-

aHaTOMuyeckne uccneaoBaHmA.
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INTRODUCTION

In tuberculosis-infected farms, diseased animals may
develop anergy to tuberculin. Such animals do not res-
pond to tuberculin intradermal administration and are a
source of infection [1-4].

In the literature, there is enough information about the
detection of tuberculin anergic animals using serological
tests. Thus, studies of bovine sera by complement fixation
test, conducted by I. A. Karkadinovskaya, show the pre-
sence of 19.2% of such animals in the herd [5]; according
to the studies by E. D. Lakman - from 2 to 3% [6]; V. |. Ro-
tov et al. detected 12% of such animals [7], Yu. Ya. Kas-
sich et al. - 1.5-7.8% [8]. To clarify the results of the aller-
gic test and to detect anergic animals, the complement
fixation test (CFT) and the indirect hemagglutination
test (IHA test) are mainly used [9].

A. S. Donchenko et al. when studying the specificity
of various antigens by CFT on TB free farms, found that
in comparison with the phenolic antigen of the Siberian
Research Veterinary Institute (Siberian RVI), the tuberculo-
sis antigen complex of the Ukrainian Research Institute of
Experimental Veterinary Medicine (Ukrainian RIEVM) had
a higher specificity [10].

Indirect hemagglutination test for the diagnosis of
TB was studied by such researchers as E. |. Buryak [11],
A. |. Kuzin and N. P. Ovdienko [9], V. L. Solodovnikov [12]
and others. N. P. Ovdienko et al. established the possibility
of application of IHA test using polysaccharide antigen of
the All-Union Institute of Experimental Veterinary Medi-
cine (VIEV) for the detection of TB-infected animals as well
as tuberculin anergic animals [13].

When conducting CFT and IHA tests, the researchers
used a variety of antigens for in vivo diagnosis of tubercu-
losis on farms with different TB epidemic situations, but
the results were contradictory.

The aim of the work was to evaluate the effectiveness of
serological tests in detecting of cattle anergic to tuberculin
on TB-infected farms.

MATERIALS AND METHODS

The practical significance of serological tests was de-
termined on two farms, where the animal health situation
was improved by systematic diagnostic studies and re-

moval of reacting animals. In total, 977 cattle of different
sex and age groups were tested: on the first farm - 563 ani-
mals, of which 269 cows aged 3-4 years and young animals
of 1.5-2 years of age (294 animals); on the second farm -
414 animals (219 and 195 animals, respectively).

After 35 days, animals reacting to tuberculin were sub-
jected to a complex study using intradermal, palpebral
and ocular tests as well as serological tests.

The studies were conducted in accordance with the

“Manual on the diagnosis of animal tuberculosis” (approved
by the Veterinary Department of the RF Ministry of Health
on 18.11.2002), mammalian tuberculin was administered
in the amount of 10,000 international units.

The complement fixation test was performed using
Ukrainian RIEVM complex tuberculosis antigen and Si-
berian RVI phenolic antigen according to the approved
methods, and the indirect hemagglutination test using
VIEV polysaccharide antigen was carried out by the
method of M. Lorid.

Animals that did not respond to tuberculin administra-
tion and showing positive results in complement fixation
and indirect hemagglutination tests were re-tested using
skin test in 40 days. 20 cows, anergic to tuberculin and
positive in both tests, were autopsied. The internal organs
and lymph nodes were examined and, regardless of the
presence or absence of tuberculous changes, the samples
were taken for laboratory testing according to the gene-
rally accepted method.

RESULTS AND DISCUSSION

As a result of allergic studies, it was found
that 132 (13.5%) of 977 animals reacted to tuberculin ad-
ministration.

When conducting a second complex study after
35 days, various allergic and serological methods revealed:
27 (2.8%) animals responding to a skin test; 24 (2.5%) - to
a palpebral test; 4 (0.4%) — to an eye test (Table 1). All ani-
mals positive in the eye test, responded in parallel to skin
and palpebral tests. Only 5 animals were positive in a pal-
pebral test and 8 animals were positive in a skin test.

Diagnostic titers of complement fixing antibodies
in the complement fixation test using Ukrainian RIEVM
complex TB antigen were established in 68 (7.0%) cases,
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and using Siberian RVI phenolic antigen in 28 (2.9%) cases.
When testing sera by indirect hemagglutination test using

VIEV polysaccharide antigen, the hemagglutinating anti-
bodies were detected in 299 (30.6%) animals.

Positive results in the complement fixation test were
established more often in sera of cows than of heifers. Thus
using Ukrainian RIEVM complex TB antigen, diagnostic an-
tibody titers were established on average in 10.5% of cows
and in 3.5% of heifers, and using Siberian RVl antigen in 4.5
and 1.2%, respectively. Of the 27 animals with positive skin
reactions, the results of complement fixation test using
Ukrainian RIEVM complex TB antigen coincided in 3 cases,
and using Siberian RVI antigen in 2 cases, while the re-
sults of indirect hemagglutination test showed the coin-
cidence in 10 cases. The serological testing of sera by com-
plement fixation test using both antigens demonstrated
coincidence of positive results in 26 animals. The results
obtained by CFT and IHA test using Siberian RVI antigen
coincided in 22 cases, and using Ukrainian RIEVM complex
TB antigen in 41 cases.

Skin test-positive animals were isolated. The rest
950 animals with positive results in palpebral and ocular
tests, CFT and IHA test were left in herds. After 40 days, they
were re-tested by skin test, which revealed 18 (1.9%) reac-
ting cows: 9 out of 471 (1.9%) cows and 9 out of 479 (1.9%)
heifers. Of the 96 animals with complement-fixing anti-
bodies in serum, none reacted to the skin test, and of the
299 animals with hemagglutinating antibodies in blood,
10 animals reacted.

A comparative analysis of allergic and serological test
results showed no correlation between seropositivity
and immunoreactivity. From the animals with positive
results in CFT using Ukranian RIEVM complex TB anti-
gen (65 animals), Siberian RVI antigen (26 animals) and
in IHA test (299 animals), no tuberculin reacting animals
were detected.

In order to compare the positive results of CFT and
IHA test with post-mortem lesions in organs, 20 tuberculin
anergic cows were killed (Table 2).

In 19 of 20 animals, diagnostic antibody titers were
detected by CFT using Ukrainian RIEVM antigen, and

Table 1
Results of animal complex testing for tuberculosis

Tabnuua 1
Pe3ynbTaTbl KOMINEKCHOTO UCCNIEA0BAHUA XUBOTHbIX Ha Ty6epKyne3

The number of tuberculin reacting animals Antibody diagnostic titers

in all animals by CFT using Siberian RVI antigen and in

16 animals by IHA test using VIEV polysaccharide anti-
gen. Post-mortem examination revealed TB-characteristic
post-mortem lesions in 19 of 20 animals; moreover “pear|

disease”was found in 3 animals, a generalized form was re-
vealed in 4 animals, and the remaining 12 animals showed

local changes in organs and lymph nodes.

Autopsy revealed no TB-characteristic lesions in one
animal with high diagnostic antibody titers in tests using
all studied antigens; the diagnosis was established by the
bacteriological method. The sera of 14 animals showed
positive results in tests using all antigens, each of them
had TB consistent changes.

Of the 20 animals killed, showing positive results in CFT
using Siberian RVI antigen, tuberculosis was diagnosed in
100% of cases. No antibodies were detected in one animal,
showing TB typical changes, by CFT using Ukrainian RIEVM
antigen. Also, 4 animals with established tuberculosis,
showed negative results in IHA test using VIEV polysac-
charide antigen. It was not possible to kill the remaining
animals with positive serological tests; tuberculin reacting
animals were not killed as well.

The direct correlation between antibody titers and TB
severity was not established. The post-mortem exami-
nation revealed apparent tuberculosis in animals with
both high and low antibody titers. Thus, in 3 animals,
showing titers not exceeding 1:20 and 1:10 in CFT using
Ukrainian RIEVM and Siberian RVI antigens, respectively,
generalized tuberculosis was detected. A similar pattern
was observed in one animal, showing negative results in
IHA test.

Thus, the use of tuberculin skin test alone for TB diag-
nosis in infected herds does not allow to identify all diseased
animals, which suggests the need for complex studies.

It should be noted that most researchers have studied
various serological methods, including CFT and IHA test
for the diagnosis of bovine tuberculosis in sera from tu-
berculin-responsive animals. Herewith, the lack of their
effectiveness was noted. It is known that the tuberculin
test and serological methods reveal different stages of the
infectious process.

Sex-age
Farm ou Number
number group of animals CFT CFT IHA test
of animals skin test palpebral test eye test (Ukranian (Siberian (VIEV
RIEVM antigen) RVI) antigen)
Cows 269 9(3.3)% 6(2.2) 2(0.7) 46 (17.1) 21(7.8) 96 (35.7)
1
Heifers 294 3(1.0) 4(14) - 9(3.0) 1(03) 57 (19.4)
Cows 219 6(27) 6(27) - 5(23) 1(0.5) 48(21.9)
2
Heifers 195 9(4.6) 8(4.1) 2(1.0) 8(4.1) 5(2.6) 98 (50.3)
Total 977 27(29) 24(25) 4(0.4) 68(7.0) 28(2.9) 299 (30.6)

CFT — Complement fixation test (PCK — peakuys cBA3bIBaHINA KoMMeMeHTa);
[HA test — Indirect haemagglutination test (PHI'A — peakuua Henpamoii remarraioTUHaLy);
* Percentage is indicated in parenthesis (B ckobkax yka3aHbl NpOLEHTHI).

VETERINARY SCIENCE TODAY, MARCH Ne1 (36) 2021 | BETEPUHAPUA CETOHA, MAPT Ne1 (36) 2021 35



ORIGINAL ARTICLES | BOVINE DISEASES OPUTHANIbHbBIE CTATBY | BONE3HU KPC

Table 2
Results of serological and post-mortem studies

Tabnuua 2
Pe3ynbTatbi ceponoruyeckux 1 NaTonoro-aHaToMu4ecknx uccnefoBaHuit

Antibody titer

Animal CFT T

|HA test TB consistent lesions
NUMbET | ({kranian RIEVM (Siberian RVI (VIEV
antigen) EN)] antigen)
1 1:40 1:40 1:64 in the mediastinal lymph nodes
2 1:20 1:10 1:32 in the pharyngeal, portal lymph nodes, liver
3 120 0 o ot
4 1:20 1:10 1:64 generalized tuberculosis
5 1:160 1:40 1:128 “pearl disease”
6 1:80 1:20 1:32 in the parotid lymph nodes, pulmonary tuberculosis
7 1:160 1:40 1:16 “pearl disease”
8 1:20 1:20 1:16 “pearl disease”
9 - 1:10 1:16 bronchial tuberculosis, pulmonary tuberculosis
10 1320 140 1:16 (tuberculosis / diagnosis es;]aobtlif;)I:Jen(;j by bacteriological method)
N 1:20 1:40 1:16 in the pharyngeal lymph nodes
12 1:40 1:10 1:16 in the bronchial lymph nodes
13 1:40 1:10 1:16 in the bronchial lymph nodes
14 1:20 1:10 - in the bronchial lymph nodes, lungs, udder
15 1:160 1:10 - in the lungs
16 1:80 1:40 1:128 generalized tuberculosis
17 1:20 1:10 1:64 generalized tuberculosis
18 1:20 1:10 - generalized tuberculosis
19 1:80 1:10 - inthe liver
20 1:80 1:10 1:128 in the pharyngeal, submandibular lymph nodes, liver, lungs

The data obtained in the course of this study suggest  to perform complex diagnostic tests using serological

a possible blockade of the immunity T-system and, asa  methods.
result, the malfunctioning of the antigen-dependent lym-
phocyte differentiation in response to mycobacteria ac- REFERENCES

tivitiy. The results coincide with the data of other authors,
suggesting that T-system blockade occurs in some dis-
eased animals, followed by temporary or permanent lack
of allergic reactions while humoral antibodies are main-
tained.

The decrease in the cellular immunity functioning of
individual TB-infected animals requires a more extensive
research.

CONCLUSION

In herds infected with TB for longer periods, CFT using
TB antigens and IHA test using VIEV polysaccharide anti-
gen allows additional detection of diseased animals that
are anergic to tuberculin. On these farms, it is advisable
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