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Abstract

The purpose of the study: selection of dosages of tuberculins to control the intensity of the development of delayed-type
hypersensitivity in guinea pigs sensitized by various types of mycobacteria. Studies have shown that it is advisable to evaluate
the sensitizing properties of non-tuberculous mycobacteria and avian mycobacteria at the same time using different doses of
PPD for mammals and PPD for birds.To assess the delayed-type hypersensitivity state in guinea pigs sensitized by bovine
mycobacteria, non-tuberculous mycobacteria and avian mycobacteria, optimal doses of PPD for birds are: 25 and 5 1U, and
PPD for mammals: 25 and 5 IU.
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U3YUEHUE CEHCUBMJINU3UPYIOIUX CBOUCTB MUKOBAKTEPUIA
PA3JIMYHbBIX BUIOB

Hayunas craTes

AHHOTAIIUSA

Lens  wccnemoBaHWs:  MOAOOP  JO3MPOBOK  TYOCPKYIMHOB Ui  KOHTPOJNS ~ WHTCHCHUBHOCTH  Pa3BUTHSA
THITEPYYBCTBUTEIFHOCTH 3aMEJICHHOI'O TUMA Y MOPCKUX CBHHOK CEHCHOWIM3HPOBAHHBIX Pa3HBIMHU BHIAMH MHKOOAKTEpHUIA.
[IpoBeneHHBIC WCCIICAOBAHUS TPOIESMOHCTPUPOBAIH, YTO OICHKY CCHCHOWIU3UPYIOIIUX CBOWCTB HETYOCPKYIE3HBIX
MUKOOAKTEpUH 1 MUKOOAKTEPUI ITHYBET0 BUAA LIEIeCO00Pa3HO MPOBOAUTH OJHOBPEMEHHO HCIIONB3YS Pa3IUYHBIC TO3UPOBKU
I ansa muexonuTarommx ¥ T qyist mru.

Hns omenku coctosHuss [3T y MOpPCKHX CBHHOK CCHCHOWJIM3UPOBAHHBIX MHKOOAKTEPUSIMH OBIYBETO BHIIA,
HETYOCpKYAE3HBIMU MUKOOAKTEPHSIMA U MUKOOAKTEPHIA ITHYBETO BUIA ONTHMAIBHBIMU mo3amu [IIT]] mis nrum seisrotes: 25
u 5 ME, a Il nns mnexkonuraromux: 25 u 5 ME.

KurwueBble cjioBa: MUK0OOaKTEPHH, 1038 MUKOOAKTEPHIA, MOPCKHE CBHHKH, CEHCUOMIM3AIMS, TUIIEPIYBCTBUTEINLHOCTD
3amesyieHHoro tumna, I gns muekonuratomux, [T/ mis mrar.

1. Introduction

More than a hundred years ago, Robert Koch described the property of mycobacteria to cause a delayed-type
hypersensitivity state (DTH) when administered to guinea pigs [1].

The ability of mycobacteria to cause DTH in the animal body is used in the biological assessment of different types of
mycobacteria. One of the tests of biological assessment of mycobacteria is the study of sensitizing properties.

The sensitizing properties of bovine and human type mycobacteria in guinea pigs are carried out using tenths of a
milligram of mycobacteria.

The sensitizing properties of avian mycobacteria and atypical mycobacteria are evaluated using milligrams or more [2],
[3].

It is known that the introduction of high doses of mycobacteria into the body of animals is accompanied by
immunosuppression [4].
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Therefore, to obtain representative results of a study of sensitizing properties, it is necessary to use minimum dosages of
avian mycobacteria and atypical mycobacteria.

The sensitizing properties of mycobacteria can be evaluated using various dosages of tuberculins.

In addition, most authors evaluate the sensitizing properties of mycobacteria using one dose of PPD for mammals or one
dose of PPD for birds [4].

Using this approach does not allow to evaluate the sensitizing properties of different types of non-tuberculous
mycobacteria with different sensitizing ability.

Given the foregoing objective of the study was: the selection of dosages of tuberculins to control the intensity of
development of DTH in guinea pigs sensitized by different types of mycobacteria.

2. Materian and methods

The study used female albino guinea pigs weighing 500-650 grams. A total of 30 goals were used in the studies,
distributed in five groups of six animals each.

The following types of mycobacteria were used in the work:

M. bovis strain BCG;

M. avium strain 2282 (Ranyon group 111);

M. intracellulare strain S-13 C (Ranyon group I11);

M. scrofulaceum strain N-12 C (Ranyon group 11);

M. fortuitum strain 18023 (Ranyon group 1V);

Mycobacteria were grown on Pavlovsky's medium for 30 days at a temperature of 37 ° C.

From bird mycobacteria and atypical mycobacteria, suspension variants were prepared in physiological saline containing 1
mg of mycobacteria in a dose.

From bovine mycobacteria, a suspension was prepared in physiological saline with a dose of 0.2 mg/ 0.1 cm®.

The study used tuberculins (PPD for mammals; PPD for birds) produced by the Kursk Biofactory, standardized by
biological activity relative to International Standards (PPD bovine and PPD avium).

Dilutions of tuberculins were carried out on phosphate buffer (pH 7.0).

Statistical processing of the experimental results was carried out using Microsoft office Excel software.

3. Result and discussion

30 days after sensitization of guinea pigs intracutaneously, dilutions of PPD for mammals were introduced: 25 1U / 0.1
cm®, 51U /0.1 cm1 IU /0.1 cm?® and dilutions of PPD for birds: 125 IU /0.1 cm® 251U/ 0.1 cm®, 5/ 0.1 cm® on the right
and left, respectively.

The use of dosages of PPD for mammals (25 IU, 5 1U, 1 1U) and PPD for birds (125 1U, 25 1U, 5 1U) is due to the linear
dose-response DTH. The criteria for evaluating the used doses of PPD for mammals and PPD for birds were: the intensity of
the reaction and the percentage of the reaction to the used dose in the group of guinea pigs. The results of the study are
presented in the table.

Table 1 — The use of different doses of PPD for mammals and PPD for birds in the study of the sensitizing properties of
mycobacteria

Sensitization M. bovis strain BCG, 1 group of guinea pigs
Options PPD for birds PPD for mammals
125 1U 251U 51U 251U 51U 11U
Mzm 15,58+0,83 11,33+0,83 0+0 19,67+0,86 15,83+0,82 13,08+0,87
% 83 33 0 100 100 100
Sensitization M. avium strain 2282, 2 group of guinea pigs
Mzm 20,08+0,66 16,08+1,06 13,42+0,81 13,58+1,04 0+0 0+0
% 100 100 100 100 0 0
Sensitization M. intracellulare strain S-13 C, 3 group of guinea pigs
M+m 12,58+0,71 7,75+1,67 2,67+1,71 0+0 0+0 0+0
% 100 83 33 0 0 0
Sensitization M. scrofulaceum strain N-12 C, 4 group of guinea pigs
M+m 15,75+ 0,73 11,67+ 0,36 4,42+ 2,01 8,0+ 2,57 1,67 0+0
% 100 100 50 67 17 0
Sensitization M. Fortuitum strain 18023, 5 group of guinea pigs
Mzm 0 0 0 0 0 0
% 0 0 0 0 0 0

From the data obtained, it can be seen that in the group of guinea pigs sensitized with M. bovis, the use of PPD for birds at
doses of 125 and 25 IU makes it possible to reveal the state of DTH in 50% and 33%, respectively, while using a dose of 5 1U
does not allow to detect DTH. The use of PPD for mammals in a dose of 25 1U, 5 1U, and 1 IU in the first group of guinea pigs
makes it possible to characterize the state of DTH in 100%.

Thus, when evaluating the sensitizing properties of bovine mycobacteria, it is advisable to use PPD for birds at doses of 25
and 5 U, and PPD for mammals at doses of 25 and 5 IU.
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In the second group of guinea pigs sensitized by avian mycobacteria, it can be seen that the PPD for birds in doses of 125
1U, 25 1U, 5 1U makes it possible to detect DTH in 100%. At the same time, the use of PPD for mammals makes it possible to
detect DTH in 100% only when using a dose of 25 IU. DTH response to doses of 5 IU and 1 IU PPD for mammals in the
guinea pig group of sensitized M. avium was not detected.

Thus, when evaluating the sensitizing properties of avian mycobacteria, it is advisable to use PPD for birds at doses of 25
and 5 1U, and PPD for mammals at doses of 25 and 5 IU.

In the third group of guinea pigs sensitized with M. intracellulare, it is seen that PPD for birds at a dose of 125 U allows
us to identify the state of DTH in 100%, at a dose of 25 IU in 83%, at a dose of 5 1U - 33%. The use of different doses of PPD
for mammals: 25 IU, 5 IU, 1 IU does not reveal the state of DTH.

Thus, when assessing the sensitizing properties of M. intracellulare mycobacteria, it is advisable to use PPD for birds at
doses of 25 and 5 1U, and PPD for mammals at doses of 25 and 5 U.

In the fourth group of guinea pigs sensitized with M. scrofulaceum, it is seen that the PPD for birds in doses of 125 IU and
25 1U makes it possible to detect DTH in 100%. The use of a dose of 5 IU PPD for birds reveals the state of DTH in only 50%.
Using a dose of 25 IU PPD for mammals reveals DTH in 67%. The use of a dose of 5 IU PPD for birds reveals the state of
DTH in only 50%. Using a dose of 25 IU PPD for mammals reveals DTH in 67%. Using a dose of PPD for birds of 5 1U can
detect DTH in 17%. The use of a dose of PPD for mammals of 1 IU does not reveal the state of DTH.

Thus, when assessing the sensitizing properties of M. scrofulaceum mycobacteria, it is advisable to use PPD for birds at
doses of 25 and 5 1U, and PPD for mammals at doses of 25 and 5 IU.

At the same time, it was found that the use of different dosages of PPD for mammals and PPD for birds does not allow us
to evaluate the sensitizing properties of atypical mycobacteria M. fortuitum, which requires additional studies.

Studies have shown the possibility of sharing different doses of PPD for mammals and PPD for birds in assessing the
sensitizing properties of mycobacteria of various species.

4. Conclusion

1. Studies have shown that it is advisable to evaluate the sensitizing properties of non-tuberculous mycobacteria and avian
mycobacteria at the same time using different doses of PPD for mammals and PPD for birds.

2. To assess the delayed-type hypersensitivity state in guinea pigs sensitized by bovine mycobacteria, non-tuberculous
mycobacteria and avian mycobacteria, optimal doses of PPD for birds are: 25 and 5 1U, and PPD for mammals: 25 and 5 1U.
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