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The article addresses the challenges of allergic diagnosis of tuberculosis in cattle, focusing on
nonspecific reactions in animals from tuberculosis-free farms and the insufficient detection of infected
individual animals in tuberculosis-affected areas. The authors propose an improved and more affordable
method for producing tuberculin based on alcohol precipitation of specific proteins from Mycobacterium
bovis(BCG) culture fluid. The culture was grown on a Sauton’s fluid medium, and the biomass was treated
with Triton X-100, followed by ultrafiltration with a 15 kDa protein cutoff and subsequent ethanol precipitation
at 4°C. The resulting precipitate was homogeneous, with a predominant protein of approximately 35 kDa. The
final preparation contained protein at a concentration of 1 mg/cms.

The biological activity and specificity of the obtained preparation were evaluated in a comparative test
on guinea pigs sensitized with live cultures of M. bovis and M. Tuberculosis (BCG). Tuberculin was
administered intradermally in the groin area at a dose of 25 IU, concurrently with commercial PPD tuberculin.
In the first group of animals sensitized with M. bovis, the response to the experimental preparation was
comparable to that elicited by PPD, followed by attenuation within 48 hours. In the second group, sensitized
with M. tuberculosis, the reaction to the tested tuberculin was less pronounced, indicating a higher species-
specificity of the preparation.

Thus, the proposed technology enables to obtain a more specific and standardized tuberculin, which
makes it promising for improving the accuracy of allergic diagnosis of tuberculosis in farm animals.

Key words: bovine tuberculosis, PPD tuberculin, specific proteins, allergic diagnosis, species
specificity, homogeneous tuberculin.
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Makanada ipi Kapa mandarbl mybepkynes0i annepausbiKk QuazHocmuKanay Macenenepi Kapacmealpbi-
nadbl. Aman atimgaHda, mybepkyne3deH cay wapyauwbinsbikmapda xaHyapnapda natida 6onamsiH crieyugu-
KallblK eMec peakuusiniap xoHe mybepkynes 6olbiHWa Konalicbi3 alimakmap0da aypy Mandapobl XXemKinikmi
OeHeelide aHbIKmMal anmay macesieniepi mankbinaHadsl. Aemopriap Mycobacterium bovis (BCG) kynbmypa-
TbIK cylibIKmbifbIHaH apHalbl akybi3dapObl anko20sib0ik myHObIpy HeziziHoe mybepKynuHOI anyObiH Xemifl-
OipinzeH xoHe KormkemimOi adiciH ycbiHadbl. MadeHu ecimOikmep ComoH opmacskiHOa ecipindi, buomacca
Triton X-100 peazeHmiHiH KemezimeH eHOendi, codaH KeliH MonekynasnbiKk maccacbl 15 kl[a-ra OeliHai
aKybi30ap0bl berny ywiH yribmpacy3y Xxypeisindi xoHe coHbiHOa 4 °C memnepamypada 3maHOSIMEH MYHObIPY
a0ici kondaHblndbl. CoHFbI penapammarbl aKybi3 KOHUeHmpauyuscol 1 me / cm3 60510kl

AnbiHraH lNpenapammeid buonoausinbik 6enceHdiniei meH epekweniai M. bovis xsHe M. Tuberculosis
(BCG) mipi dakbindapbiMeH ceHcubunusayusinaHraH meHi3 wouwkanapblHOarbl canbiCmblpMaribl CbiIHaKma
baranaHdbl. TybepkynuH wan atimarbiHOa mepi iwiHe 25 Xb dosada, kommepuyusnbik [T4-mybepKynuHmeH
Kamap eHei3indi. M. bovis(BCG) cesimmar xaHyapnapObiH bipiHwi mobbiHOa aemopriblK npenapamisa peak-
yusi PPD peakyusicbiMeH carbicmblpbiniObl, codaH KeliH 48 carammaH KeliH ancipedi. EkiHwi monma CeHcu-
bunusayusinaHraHd M. tuberculosis(BCG), 3epmmenemin mybepkynuHee peakyusi a3 6atikandbi, byn npena-
pammbiH mypae XXofapbl epekuwernigiH kepcemeoi.

Ocbinatiwa, ycbiHbifIFaH MexXHOI02Usl HakKmblpak XoHe cmaHOapmmairiradH mybepKynuHOi anyra Mym-
KiHOik 6epedi, bys1 OHbI ayblnuwapyawbinbIK xaHyapnapbiHoarbl mybepkynesdiH annepeausibiKk duazHoCcmu-
KacblHbIH 0andigiH xaKcapmyra MyMKiHOIK 6epedi.

TyliiHdi ce3dep: ipi kapa man my6epkynesi, IM4-mybepkynuH, apHalibl akybi3dap, annepausisibik
OQuaeHocmuka, mypae moH, bipmekmi my6epKysiuH.
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TypeeHbaes K.A. — Qokmop semepuHapHbIX HayK, npogheccop, 2naeHbIl Hay4Hbil compyOHUK, TOO
«HayuyHo-rnpouseodcmeeHHbIl ueHmp «buoBemy», e. Animamel, Pecriybriuka KazaxcmaH.

Osambekynbl A. — Mazucmp eemepuHapHbIX HayK, Mrnadwul Hay4dHbil compydHuk, TOO «Hay4Ho-
npoussodcmeeHHbIl yeHmp «buoBemy, e. Anmamel, Pecrybriuka KazaxcmaH.

bopcsiHbaesa A.M. — PhD, cmapwul Hay4Hbili compydHuk, TOO «Hay4yHO-npou38odcmeeHHhbIl
ueHmp «buoBemy, 2. Anmamel, Pecriybniuka KazaxcmaH.

MukHueHe 3. — accouyuupogaHHbIl npogheccop, dokmop PhD, Jlumoeckuli yHugepcumem Hayk 300-
posbs, 2. KayHac, Jlumea.

B cmambe paccmampuesaromcsi npobnembi annepaudeckol duagHocmuku mybepkynesa y KpyrnHo20
po2amozo ckoma, cesi3aHHbIe C HecreyughuvecKUMU peakyusiMu y XUgomHbIX 8 651a20royyYHbIX Xxo3stcmeax
u Hedocmamo4yHOoU 8bIsienIsieMocmbio 60sbHbIX 0cobel 8 HebrazonosyyHbix o mybepKyne3y 30Hax.
Asmopsi npednazatom ycogepuieHcmaosaHHbIl u 6onee docmyrHbIl Memood fonyYyeHuss mybepKynuHa Ha
OCHOB€E Crupmoeo20 ocaxOeHusi crieyughudeckux 6enkos us KynbmypanbHol xudkocmu Mycobacterium
bovis (BCG). Kynbmypa ebipawjusanacs Ha cpede ComoHa, buomacca obpabamsbiganacs ¢ UCMO/Ib308aHUEM
mpumoHa X-100, nocne 4ezo nposgodunack ynbmpacpunsmpayus ¢ omcedkol benkoe 0o 15 kla u
nocnedyujee ocaxdeHue amaHosnom npu 4 °C. lNony4deHHbili ocadok 6kl 00HOPOAHbIM, ¢ npeobradarouum
b6enikom maccol okono 35 k/]a. KoHueHmpauus berika 8 KOHeYHOM ripenapame cocmasrisna 1 me/cm>.

Bbuornozsu4eckas akmueHoOCmb U crieyughud4HOCMb MOTyHeHHO20 rnpernapama oueHusanachb 8 CpasHuU-
mesibHOM mecme Ha MOPCKUX CBUHKax, CeHcUbUU3upo8aHHbIX XusbiMu Kynbmypamu M. bovis u M. Tuber-
culosis. TybepkynuH 8800UsICSI BHYMPUKOXHO 8 obriacmu naxa e 0ose 25 ME, naparnesibHO ¢ KOMMePYeCKUM
Mrg-my6epkynuHom. B nepaoli epynne XueomHbix, ceHcubunusuposaHHbix M. bovis, peakuyusi Ha asmop-
ckul npenapam bbina coriocmasuma ¢ peakuuel Ha 14, ¢ nocnedyrowum ocnabneHuem Yyepe3 48 yacos.
Bo emopot epynne, ceHcubunuaduposaHHoU M. tuberculosis, peakyusi Ha uccrnedyembil mybepkynuH bbina
MeHee 8bipaxeHHOoU, Ymo ceudemernibcmayem o bosiee 8biCOKOU gudocrneyughudHoCmu npenapama.

Takum obpasom, npedrioXeHHasi MexXHOI02us no3eosigem nosy4ums 6onee crneyuguydHbll U cmaH-
Gapmu3oeaHHbIl mMybepKynuH, 4ymo Oeraem e€ repcrieKmueHol Onsi Mo8bILEHUsI MOYHOCMU arnniepau-
yeckol OuazHocmuKku mybepKyrnesa y CeslbCKOX0351UCMBEHHbIX XUBOMHbIX.

Knro4deenbie cnoea: mybepkynes KpyrnHoz2o pozamozo ckoma, [14-mybepkynuH, crneyugpuyeckue
bernku, annepaudeckas duazHocmuka, sudocrneyuguyHoCcmb, 20MO2EeHHbIU My6epKyuH.

Introduction

Two main challenges arise in the allergic diagnosis of bovine tuberculosis: (i) nonspecific reactions in
animals from tuberculosis-free herds and (ii) the incomplete detection of infected animals in herds with
confirmed cases of the disease. The diagnostic efficiency of PPD tuberculin for mammals produced by the
Kursk Biofactory reaches 80% or higher in herds with active tuberculosis. However, in herds undergoing
recovery, and in some tuberculosis-free herds, animals exhibited para-allergic reactions to PPD tuberculin.
These findings have prompted numerous researchers to investigate factors such as the site of injection [1, pp.
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87-101], the number of tuberculin injections [2, p. 304], routes of allergen administration [3, pp. 70-73],
injection dose [4, pp. 36—37], and, finally, improvements in both the composition of tuberculin [5, p. 20] and
methods of allergen production.

It is established that culture filtrates are the primary material for the preparation of PPD tuberculin,
containing up to 23 antigens. Many of these antigens are common across all Mycobacterium species; some
are shared by several species, while others are species-specific [7, pp. 74—76]. In the production of PPD
tuberculin from culture fluid, proteins are precipitated using trichloroacetic acid followed by reprecipitation with
ammonium sulfate. However, this procedure does not separate common antigens from species-specific ones.

According to T.G. Baitubaev et al. [8, pp. 4-9], electrophoresis of PPD tuberculin reveals eight protein
fractions, including three proteins above 94 kDa, one at 94 kDa, one at 67 kDa, two at 30 kDa, and one below
14 kDa. Various purification techniques have been applied to isolate type-specific antigens. For example, A.P.
Lysenko [7, pp. 74—76] employed gel filtration on Sephadex G-150 to extract three allergenic fractions from
PPD tuberculin with higher specificity than commercial preparations. A more specific component of tuberculin
(SCT) for mammals was obtained through double gel filtration of PPD tuberculin using Sephadex G-50 and G-
150 [5, p. 20].

Although these methods aim to improve the purification of commercial PPD tuberculin, they rely on multi-
step procedures in which heterogeneous tuberculin is first produced and homogeneous fractions are
subsequently extracted. Such approaches remain inefficient and technically demanding.

Research purpose

To develop an improved method for obtaining tuberculin based on ethanol precipitation of specific
proteins from Mycobacterium bovis and to evaluate its diagnostic efficacy and species specificity in comparison
with commercial PPD tuberculin [22—-25].

Research objectives

1. To obtain tuberculin from the culture fluid of M. bovis using ultrafiltration and ethanol precipitation of
proteins [6].

2. To determine the protein composition and homogeneity of the obtained preparation [7, pp. 74-76; 8,
pp. 4-9].

3. To evaluate the biological activity and species specificity of the new tuberculin in laboratory animals
sensitized with different Mycobacterium species [12, pp. 537-544; 13, 17].

4. To compare the diagnostic efficiency of the experimental tuberculin with commercial PPD tuberculin
in tuberculosis-affected and tuberculosis-free herds [22-25, 28].

Material and methods

We developed a simplified and accessible method for producing tuberculin by ethanol precipitation of
specific proteins from the culture fluid [6]. For this purpose, M. bovis strain No. 8 was cultivated for 8 weeks at
38.5° on Sauton’s medium in 3-liter biocarboys sterilized by autoclaving at 120 °C for 1.5-2 h. After cultivation,
the bacterial biomass was separated from the culture fluid. The biomass was homogenized at 1,000 rpm for 5
min using a laboratory homogenizer in the presence of the surfactant Triton X-100. The centrifuged culture
fluid was subsequently concentrated by ultrafiltration using an AP-2.0 unit equipped with a hollow-fiber
membrane (VPU-15PA) housed in an acrylic chamber. Filtration was carried out under a pressure of up to 0.2
MPa, retaining proteins with a molecular weight above 15 kDa.

The culture fluid was concentrated 3-5 fold, chilled to 4 °C, and mixed with cold rectified ethanol at a
ratio of 1:3. The mixture was kept under constant stirring at 4 °C for 18 h. The resulting precipitate was collected
by continuous centrifugation (C-44 centrifuge) at 24,000 rpm. Protein concentration (mg/cm3) was determined
by the Lowry method [12] (1951), and protein properties were analyzed by disk electrophoresis [8] (G. Maurer,
1971). The resulting protein preparation was homogeneous in structure, with a molecular mass of
approximately 35 kDa. The precipitate was resuspended in 10% glycerol-saline solution to achieve a final
protein concentration of 1 mg/cm3.

Results and discussions

The biological activity and specificity of the preparation were evaluated in a comparative trial with
commercial PPD tuberculin for mammals [12, 13], conducted at the Kazakh Research Veterinary Institute.
Twenty guinea pigs, aged two months and weighing no less than 350-400 g, were divided into four groups of
five animals each. Animals were sensitized with live cultures at a dose of 1 mg per animal. Thirty days after
sensitization, guinea pigs were tested with tuberculin derived from the culture fluid of M. bovis. The
experimental tuberculin was administered intradermally into the groin area at a dose of 0.0001 mg of protein
(equivalent to 25 1U). Commercial PPD tuberculin, administered at 25 IU into the opposite groin, served as the
control. Reactions were assessed at 24 and 48 h by measuring the diameter of the resulting papule.

As shown in Figure 1, guinea pigs sensitized with M. bovis exhibited reactions of comparable intensity
to both the experimental tuberculin and PPD tuberculin at 24 h. However, by 48 h the responses had declined.
In the second group, sensitized with M. tuberculosis, the mean reaction at 24 h was 7.2 mm for the
experimental tuberculin and 8.6 mm for PPD tuberculin; by 48 h, the corresponding reactions decreased to 5.4
mm and 4.4 mm, respectively [18, 19].
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Figure 1. In the third group of Guinea pigs sensitized with M. avium, within 24 hours reactions were
observed only to PPD tuberculin. In the fourth group of Guinea pigs sensitized with M. kansasii,
no hyperaemia reactions to the tested allergens were recorded in any of the animals

As a result of the conducted research, it was established that the experimental tuberculin demonstrated
activity and specificity comparable to commercial PPD tuberculin in Guinea pigs sensitized with M. bovis and
M. tuberculosis. At the same time, the experimental tuberculin was inert in Guinea pigs sensitized with M.
avium and M. kansasii, whereas PPD tuberculin also elicited responses in animals sensitized with M. avium
[13, 17].

Thus, the experimental tuberculin is suitable for intravital diagnosis of tuberculosis in animals, similarly
to PPD tuberculin, and allows differentiation of para-allergic reactions caused by sensitization with M. avium
and M. kansasii.

We further conducted a qualification test to evaluate the diagnostic value, activity, and specificity of the
experimental tuberculin in comparison with PPD tuberculin, using rabbits sensitized with different species of
mycobacteria. For this purpose, 40 rabbits weighing 2.5-3.0 kg were divided into 9 groups and immunized
with different mycobacterial species. Rabbits in groups 1-7 were immunized by subcutaneous injection of 1
cm? of a suspension of killed mycobacterial cultures in paraffin oil at a dose equivalent to 0.2 mg of dry bacterial
mass per animal. Rabbits of group 8 received 0.5 cm? of paraffin oil only. Rabbits in group 9 served as intact,
non-immunized controls [22—-25].

Thirty days after immunization, the rabbits were injected intradermally on a shaved area of the back.
They were treated with rectified 70% ethyl alcohol and tested with prototype allergens at a dose of 40 IU in 0.1
cm? of sterile saline solution, administered in the following order on each animal: experimental tuberculin,
commercial PPD tuberculin (PPD), as well as other allergens developed in the tuberculosis department—SCT
allergen [25, 26, 28], KJ allergen, and others.

At 24 and 48 hours, the reactions were evaluated by measuring the areas of hyperaemia on the skin in
millimeters. The results are presented in Figure 2 and Table 1.

Table 1. Intensity of rabbits’ skin reactions to allergen injection (mm) at 24 and 48 hours

Group | Number expr. PPD BA expr. KJ
No. of 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h
animals

1 2 3 4 5 6 7 8 9 10 11 12

1 71 13 11,5 14 14,5 16 16 9 11 14 16

52 13 13,5 15 13,5 18 14,5 9 6 15,5 16

2 82 10,5 17 10 13,5 10 8,5 11 - 11 9
k] 122 12 11 12 12 15 11 10,5 7 - 11,5
s M= 12,1 13,3 12,8 134 14,8 12,5 9,9 6 10,1 13,1
MM+ 0,59 0,68 1,1 0,52 0,56 1,69 0,51 2,27 3,5 1,73
P>< >0,99 | >0,99 | >0,99 | >0,99 | >0,99 | >0,99 | >0,99 | <0,95 | >0,95 | >0,99
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Continuation of Table 1

2 99 9 6 10 - 8 - 11 - 12,5 -
2 64 12,5 5 11,5 7 - - - - 8,5 -
S 51 8,5 - 6,5 - 55 - 10 - 5 -
o 61 11 - 10,5 - 10 - 10 5 11,5. 55
2 = 10,3 | 2,75 | 9,63 1,8 5,88 - 7,75 | 1,25 9,4 1,4
= MM+ 0,92 1,6 1,1 - 2,16 - 2,59 - 0,92 -
= P> < >0,99 | <0,95 | >0,99 - >0,95 - >0,99 - >0,99 -
1 2 3 4 5 6 7 8 9 10 11 12
3 110 6,5 - 6,5 - 7 - - - 6 -
119 - - - - - - - - - -
e 114 7 - - - 6 - - - 6 7
5 115 - 5 7 - 12 - 8 - 14
& 127 12 5 10 - 9 - - - 9,5 -
s = 5,1 2 4,7 - 6,8 - 1,6 - 7.1 1,4
MM+ 2,29 - 2 - 1,98 - - - 2,3 -
P> < <0,95 - <0,95 - >0,95 - - - - <0,95
4 112 - - - - 13 - 5 3 - -
= 113 13 12 13,5 5 15 8 13,5 5 16,5 8
% 124 - - 7 - 11,5 - 11 - 9,5 -
@ 126 7 - 7 - 9 - - - - -
g = 5 3 6,88 | 1,25 | 12,1 2 7.4 2 6,5 2
s MM+ - 2,76 - 1,9 - 3 - -
P> < - - <0,95 - >0,99 - >0,99 - - -
5 100 - - - - - - - - - -
107 7,5 - - - - - - - 8,5 -
> 120 - - - - 5,5 - - - - -
= = 1,5 - - - 1,1 - - - 3 -
MM+ - - - - - - - - - -
6 108 - - - - - - - - 9 -
& 109 8 - - - 8,5 - - - 9 6
2 E 111 - - - - - - - - - 6
5 § 116 - - - - - - - - - -
g 117 - - - - - - - - - -
= 1,6 - - - 1,7 - - - 3,6 2,4
7 102 - - - - - - - - -- -
& 103 - - - - - - - - - -
§ = 104 - - - - - - - - - -
S 105 - - - - - - - - - -
106 - - - - - - - - - -
8 22 - - - - - - - - - -
£ 26 - - - - - - - - - -
§s [ [
8 65 - - - - - - - - - -
128 - - - - - - - - - -
9 9 - - - - - - - - - -
° 42 - - - - - - - - - -
I3 69 - - - - - - - - - -
S 79 - - - - - - - - - -
81 - - - - - - - - - -

In a comparative evaluation of the diagnostic efficiency of allergens, it was established that all rabbits
of the first group, immunized with M. bovis cultures, reacted to almost all types of allergens 24 hours after
injection. This observation is explained by the fact that M. bovis served as the basis for the production of all
allergens. The mean hyperemia response of the skin to tuberculin in this group was 12.1 mm, while the
response to PPD tuberculin was 12.8 mm. At 48 hours after injection, the mean skin hyperemia measured
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13.3 mm for tuberculin and 13.4 mm for PPD tuberculin. The results were statistically processed and found to
be significant.

In the second group of rabbits, immunized with M. tuberculosis, the mean skin hyperemia at 24 hours
was 10.3 mm for tuberculin and 9.63 mm for PPD tuberculin, demonstrating the clear superiority of tuberculin
(20.3 mm) over other allergens. Statistical analysis confirmed the significance of these findings. At 48 hours,
skin hyperemia persisted in 2 of 4 rabbits (50%) in response to tuberculin, as well as to PPD tuberculin.

In the third group of rabbits, immunized with M. avium, three out of five animals (60%) reacted to
tuberculin after 24 hours, with a mean hyperemia of 5.1 mm. Similarly, three rabbits (60%) reacted to PPD
tuberculin, with a mean hyperemia of 4.7 mm. In both cases, statistical analysis did not confirm significance.
At 48 hours, most rabbits showed no response to either allergen, and the data were not suitable for statistical
analysis. These results demonstrate that neither tuberculin nor PPD tuberculin elicited reliable allergic
responses in rabbits immunized with M. avium, which was expected [22, 27, 29-31].

In the fourth group of rabbits, immunized with M. kansasii, two out of four animals (50%) responded to
tuberculin at 24 hours, with a mean hyperemia of 5.0 mm, while three rabbits (75%) reacted to PPD tuberculin
with a mean hyperemia of 6.9 mm. By 48 hours, most rabbits no longer exhibited reactions to either allergen.

In the fifth group of rabbits, immunized with M. phlei, only one out of five animals (20%) responded to
tuberculin at 24 hours, with a hyperemia of 7.5 mm.

Intensity of allergic reactions of the rabbits treated with expr. and PPD
tuberculin

S
S
U; !
c
Q
3 Oexpr.
()
- — mPPD
o
2
= .
c
[}
£ —
1 group 2 group 3 group 4 group

Figure 2

In the sixth group of rabbits immunized with M. scrofulaceum, one out of five animals responded to the
experimental tuberculin, showing a weak hyperaemia reaction.

In the seventh group of rabbits immunized with M. xenopi, almost none of the animals reacted to the
tested allergens, which indicates the specificity of the preparation with respect to this species of mycobacteria.

In the control eighth group of rabbits, no animals showed any reactions to the injected allergens,
confirming the absence of allergenic properties of paraffin oil used in the immunization procedure.

In the ninth, intact group of rabbits, no allergic responses to any of the tested allergens were observed,
which indicates the satisfactory sanitary conditions and proper isolation of all animals throughout the
experiment.

The experimental tuberculin demonstrated the highest allergic activity in Groups 1 and 2, immunized
with M. bovis and M. tuberculosis. In other groups of rabbits immunized with M. avium and atypical
mycobacteria, it showed little to no activity, thereby confirming its species specificity.

Based on the presented experimental results, it can be concluded that the newly obtained tuberculin is
not inferior in terms of specificity and activity to commercial PPD tuberculin for mammals, while showing
reduced para-allergic responses.

The production-line testing of the experimental tuberculin was carried out through a qualification trial in
comparison with PPD tuberculin on 233 cows from tuberculosis-free farms and 100 cows from chronically
tuberculosis-affected farms in the Kostanay oblast (region).

89



BETEPUHAPUA FblNIbIMOAPDI BETEPUHAPHbIE HAYKU

16 -
14 -
12 - —
10 -

I e .

expr. PPD BA SKT KJ

Allergen names

Intensity of reactions, in mm

O N M O ®©
1

@ 1group m 2group O3group O 4group W 5group @6group

Figure 3

Allergic tests were performed simultaneously with both tuberculins. Each animal received an injection
of the standard solution of PPD tuberculin for mammals, produced by the Kursk biofactory, on the right side,
and the experimental tuberculin developed in our laboratory on the left side. Both preparations were
administered into the upper third of the neck using a needleless injector at a dose of 0.2 cm?3 (10,000 1U). The
injection sites were shaved and disinfected with 70% ethyl alcohol prior to administration.

The evaluation of allergic reactions was conducted 72 hours after injection. Measurements included the
thickness of the skin fold at the injection site using a cutometer (in mm) and the size of the inflammatory
oedema.

Table 2 — Intensity of allergic reactions in cattle from Division Ne5 of CF “Peshkovskoe” following allergen
injection

Intensity of allergic Reaction Intensity of allergic Reaction
Number of reactions in mm, on «+», «-», or Number reactions in mm, on «+», «-», Or
animals tuberculin injection «=» of animals | tuberculin injection «=»
PPD expr. PPD expr.
1 21 6 - 55 10 14 +
5 6 5 - 56 10 9 -

348 14 6 - 58 43 8 -
12 4 - 60 35 4 -
13 10 10 = 1984 5 -

1716 14 8 - 65 17 11 -
15 20 9 - 66 10 9 -
21 6 - 67 18 8 -
22 42 16 + 68 18 11
23 11 10 - 71 12 7 -

1121 14 - 74 10 7 -
25 22 12 - 75 10 6 -
28 24 15 - 76 9 7 -
31 11 8 - 78 17 8 -
33 17 8 - 80 9 9 =
34 6 4 - 83 10 12 +
36 9 9 = 85 9 9 =
38 8 8 = 86 18 10 -
40 9 13 + 87 10 8 -
41 14 9 - 88 11 9 -
42 7 5 - 89 42 15 -

1713 3 7 + 92 43 19 -
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Continuation of Table 2
44 17 8 - 93 8 7 -
45 27 13 - 96 9 7 -
46 10 3 - 98 14 9 -
47 18 13 - 99 8 -
50 17 10 - 100 6 -
51 9 5 -
Total 55 49 «»-38, «wh»-
5

Table 3 — Results of controlling and diagnostic slaughter of animals, reacting on tuberculin

Ne Num.ber InFensity of allgrgic r.eaction Results of pathological study of bulk
of animal in mm, after injection of
PPD expr.

1 1 21 6 Tuberculosis of pneumomediastinum lymph nodes

2 3513 6 4 Tuberculosis of pneumomediastinum lymph nodes

3 5 6 4 Tuberculosis of pneumomediastinum lymph nodes

4 12 4 - Tuberculosis of pneumomediastinum lymph nodes

5 21 6 - Tuberculosis of retropharyngeal, portal lymph nodes

6 22 42 16 Tuberculosis of prescapular lymph nodes

7 112 14 i Tuberculosis of submaxillary pneumomediastinum
lymph nodes

8 1713 3 7 Tuberculosis of bronchial and pneumomediastinum
lymph nodes

9 55 10 14 Tuberculosis of pneumomediastinum lymph nodes

10 2 - - -

Based on conducted tests, it was established that on tuberculosis-free farms no cows responded to the
injection of either the experimental tuberculin or PPD tuberculin. In contrast, on a tuberculosis-affected farm,
55 out of 100 cows (55%) reacted to PPD tuberculin, while 49 animals (49%) reacted to the experimental
tuberculin. Among them, 49 cows showed coinciding allergic reactions to both allergens, and only 6 animals
developed diagnostic-level responses exclusively to PPD tuberculin.

During control diagnostic slaughter of 10 cows, pathological and anatomical examinations revealed
characteristic tubercular lesions of varying severity in 9 animals that had reacted to either tuberculin or PPD
tuberculin. In one cow, which had not reacted to either allergen, no visible tubercular changes were identified
(Table 2).

Analysis of the obtained allergic test results using the experimental tuberculin, in comparison with the
commercial PPD tuberculin, and the outcomes of pathological examinations confirmed the diagnostic reliability
of the new preparation. Based on the findings, the expert commission recommended the tuberculin for broad
production line testing.

Currently, large-scale production line testing of the experimental tuberculin is being conducted in the
Kostanay region of the Republic of Kazakhstan. 2,000,000 doses of the preparation have been produced, and
776,200 animals have already been examined. Upon completion of these trials and based on their results, an
official resolution regarding the approval and application of the new tuberculin in the Republic of Kazakhstan
will be issued.

Conclusion

This study demonstrated that tuberculin obtained by alcohol precipitation of specific proteins from the
culture fluid of Mycobacterium bovis represents a homogeneous preparation, with a predominant protein
fraction of approximately 35 kDa, standardized to a protein concentration of 1 mg/cms3. Electrophoretic analysis
confirmed the reproducibility and purity of the protein composition, which is an essential prerequisite for the
stability of diagnostic reagents [7, p.74-76; 8, p.4-9].

Experimental evaluation in guinea pigs sensitized with different mycobacterial species showed that the
new tuberculin has biological activity comparable to that of commercial PPD tuberculin when tested against
M. bovis. Moreover, the experimental preparation demonstrated a clear advantage in species specificity,
producing weaker or absent reactions in animals sensitized with atypical mycobacteria, such as M. avium and
M. kansasii. These findings confirm that the alcohol precipitation method preserves species-specific antigens
while minimizing non-specific components that commonly cause cross-reactivity [12, 13, 17-19].

Further testing in rabbits and large-scale field trials in cattle herds demonstrated that the diagnostic
efficiency of the experimental tuberculin was equivalent to that of commercial PPD tuberculin under natural
infection conditions. In tuberculosis-affected herds, the new tuberculin identified diseased animals with the
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same sensitivity as PPD, while in tuberculosis-free herds it produced no false-positive responses. Notably, the
number of para-allergic reactions was lower compared with the commercial preparation, thereby improving the
reliability of the diagnostic process [22-25, 28].

Overall, these results indicate that the developed method effectively addresses the long-standing
challenge of improving the specificity of allergic diagnostics for bovine tuberculosis. The combination of
ultrafiltration and alcohol precipitation makes it possible to obtain a standardized, safe, and reproducible
diagnostic reagent that retains high biological activity while reducing cross-reactivity. Such properties fully
meet the objective of this study and demonstrate the feasibility of using this approach to produce advanced
tuberculin preparations.

The findings provide a solid basis for recommending the developed tuberculin for further validation in
large-scale veterinary practice. Its application has the potential to improve the accuracy of tuberculosis
detection in cattle, reduce diagnostic errors in tuberculosis-free herds, and strengthen epidemiological
surveillance programs. Future research should focus on long-term stability studies, comparative evaluation
across different livestock populations, and integration of this preparation into national tuberculosis control
strategies [26—31].
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Yyxebaesa I".[]. — eemepuHapusi fbinbiMOapbiHbIH KaHOUdamsl, KaybiMOacmapsbliraH ripogeccop, Kb
F3U roinbivu Kbismemkepi, «Axmem BalmypcbiHybl ambiHOarbl KocmaHal eHipnik yHueepcumemi» KEAK,
Kocmanali K., KasakcmaH Pecrnybrniukaceil.

Manik3ada K.M.* — eemepuHapusi fbinibiMOapbiHbIH Ma2ucmpi, eemepuHapribiKk MeduuyuHa barbimbi
bolibiHwa 1 Kypc dokmopaHmbl, «Axmem balmypcbiHynbl ambiHOarbl KocmaHal eHiprnik yHusepcumemi»
KEAK, KocmaHal K., KazakcmaH Pecrniybnukacsi.

batimeHoe B.M. — eemepuHapusi fbinibiMOapbiHbiH Maaucmpi, Kb F3U monekynanbik-eeHemukasbIK
3epmmeyrniep 3epmxaHacbiHbIH MeHeepyuwiici, «Axmem balmypcbiHynbl ambiHOarbl KocmaHal eHiprik
yHusepcumemi» KEAK, Kocmarnal K., KazakcmaH Pecriybnukacsi.
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Makanada KocmaHal obrnibickl 6olbIHWa xaHyapnap eHiMOepiHeH 6eniHin anbiHFaH S. aureus-mbiH
mokcueeHOiniaiH xaHe aHmubuomukke me3simidiniaiH 3epmmey 6olbiHWa HomuXxenep KepceminzeH.

TaramOblK MOKCUKOUHGbeKyusinap namoa2eHdi mipi MUukpoopaaHu3moepOiH XoHe onapdbiH MOKCUHOe-
PiHIH acepiHeH 0amuldbl. byn mokcuHOep MukpoarsanapdobiH 630epi apKbliibl 6HOIpinedi Hemece onapdbiH
XoUblybl kKe3iHOe beniHedi. Taram apkbisibl mapanambiH eH Kayinmi namozeHdi 6bakmepusinapObiH 6ipi —
S.aureus, elimkeHi onap 6apnbik enidep MeH eHipriepde xofapbl eniM-Ximim 0eHeeliHe akeslyee beliM eKeHi
KenmezeH eHbeKmep MeH fbifibIMU 3epmmeyriepde aHbIKmaisFaH.

3epmmey XymMbiCbiHbIH Hezizei Makcambl KocmaHal o61bicbl aymarbiHOa xaHyaprnapdaH anbiHambiH
6HiMOepOeH beniHin anbiHFaH S.aureus-mbiH MoKcu2eHOi wmammoOapbiHa MOHUMOPUHE Xypaidy, 3HMepo-
mokcuHOepdi uMmyHObI-chepmeHmmik manday (M®T) adiciveH aHbikmay, 6uokabbikwa mya3iny KabinemiH
JXoHe aHmubuomukmepee mesimoinik deHeeliH 3epmmey 607bin mabbliadbi.

XKypeizinzeH 3epmmey HomuxenepiHde xaHyaprnap eHimoepiHeH maHOanfaH 178 cbiHamadaH,
S.aureus-mbiH 40 wmammbi 6eniHin aneiHObl. OKwaynaHfFaH usonsammapObl 9HMEPOMOKCUHOepae 3epmmey
bapbicbiHOa aHbiKmarnFaH mokcuHOepdiH eH Ker caHbl A xoHe [] munmepi 6onbin mabbinadsl. A munmi
mokcuH 16 yneide (72,7%), [ muni 11 ceiHamada (50%) aHbikmandsi. KT mekcepy 6apbicbiHOa S.aureus-

94


https://orcid.org/0009-0006-0627-5680
mailto:zoja.mikniene@lsmuni.lt
https://orcid.org/0000-0001-5165-837X
https://orcid.org/0000-0001-5165-837X
https://orcid.org/0009-0006-0627-5680
mailto:asiajan@mail.ru
https://orcid.org/0000-%200002-2722-2020
mailto:zoja.mikniene@lsmuni.lt
https://orcid.org/0000-0001-5165-837X
https://doi.org/10.52269/RWEP25215

	Задача. Изучить эффективность современных приборов для воспроизводства в системе молочного скотоводства (прибора AlphaVision для искусственного осеменения и диагностики заболеваний репродуктивных органов) в ТОО Олжа Аккудук.
	Material and methods
	Results and discussions


