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strain in the medium of Shkolnykova formed microcolonies, which morphologically resembled «cordy.
Gene-molecular studies have established the presence of the DNA-target in the mycobacteria of the vaccinal
strain. In infected Guinea pigs 3—4 weeks later, an ulcer was formed at the place of introduction of the
suspension. Mycobacteria did not cause in laboratory animals the death and development of an infectious
process characteristic of tuberculosis. At the autopsy of Guinea pigs characteristic macroscopic changes
(tubercular nodes) were not observed. In the spleen of all animals, moderate hyperemia, red pulp
hyperplasia were observed. Lymphoid follicles had signs of hyperplasia. At the intersection of laboratory
animals of the second and third passages macroscopic pathoanatomical changes were not found.
Conclusion: BCG strain do not cause macroscopic pathoanatomical changes in Guinea pigs during three
«blindy passages, indicating the stability of his attenuation.
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Cra0inbHicTh aTenyanii BakiuHHoro mramy BCG
B.B. I'ne6entok, B.I". [letpyma

JHinposcobkuil Oeparcadrutl azpapHo-eKoHOMIuHUL YHigepcumem, M. [JHinpo, Ykpaina

Ocnosa npoginakmuku mybepkynvo3y mooetl noasieae y suxopucmanti eaxyunu BIDK. Joceio euxopucmanus npomumyoepkyibosHoi
BAKYUHU NOKA3A6 DOCMAMHbO no3umueni pesyrsmamu. Mycobacterium bovis saxyunnoeo wmamy BCG, ski 30epicarombcs 6 1a00pamopisx
PI3HUX KpPAiH, MOJCYMb 0euo SIOPIZHAMUCS 30 C80IMU DIONOIYHUMU GLACIUBOCMAMY, 6 MOMY YUCIHL 8IPYIEHMHICIIO MA IMYHO2EHHICMIO.
Mema pobomu: docnioumu cmabineHicme amenyayii eaxyunrnoeo wmamy BCG. [ns docnioscens suxopucmogysanu gaxyurnuil wimam BCG
(BCG-Russia). Y mixobaxmepiil usnavanu Mopghonozito, Kynemypanvhi ma 6i0XiMiuHi 61aCmusocmi 3a2anbHONPUHAMUMY Memooamu. [l
npoeedenns ITJ/IP suxopucmogysamu amnuighixamop i Cycler iQ5 ma xomniexm peacenmis onst IIJIP-amnuicpixayii JJHK 3 demexyicio 6
pedicumi peaibHo2o uacy. Busnauenns eipyieHmHocmi mikob6akmepii npogoouiu 3a 00nomozor 0ionoziyHoi npobu. s cicmonoziunozo
docniocents 8i00UPaAnU WMAMOYKU cenesiHKu ma nezeHv. Bemarnoesneno, wo Mycobacterium bovis wimamy BCG ymeoprosanu Ha scusuib-
Homy cepedosuwji «Hosey Mopooscbko2o Mamosi KOIoHIT KOIbOpY CIOHOB0T KicmKu 3 20pOKY8amolo nogepxuero ma nepignumu kpasmu (R-
Gopmu). YV maskax i3 konowit, nicis ¢papbysanns 3a Lline-Hinecenom, cnocmepicanucsi KUciomocmitiki ma HeKUCIOMOCMItKI NalUYKy.
Mixobaxmepii wmamy BCG y cepedosuwyi [lIxonvHukosoi ymeoprosanu MIKpOKOIOHIL, sKi MOpON02iuHO Ha2adysaiu «Kocuukuy. I eHHo-
MOAEKYIAPHUMU OOCTIOHCEHHAMU 6CMAHOBIeHO HaasHicmb [IHK-miweni y mikobaxkmepili 6akyuHHO20 wimamy. Y 3apasxceHux Mmypuaxie
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uepesz 3—4 mudicHa ymeoprosanacs eupaska Ha micyi eseoenns cycnensii. Ha posmuni MopcoKux c6UHOK XapaKkmepHux MakpOoCKONIMHUX 3MiH
(mybepKyIbo3HUX BY3NUKIE) He cnocmepizanocs. Y cenesinyi 6cix meapum 6ioMiueHo nomipne nOGHOKPOS 'si, 2inepniasiio 4epeoHol nyabhu.
Jimghoioni gponixynu manu o3naku 2inepniasii. Ha pozmuni 1a60pamopHux meapumn 0py2020 ma mpemvb0o20 nacaicie MakpocKonidHux na-
MON02OAHAMOMIYHUX 3MiH He 3HauoeHo. Bucnosok: wmam BCG ne cnpudunioe MaKpockoniunux namono20aHAmoMiuHux 3Min Y MOPCLKUX
CBUHOK YIPOOOBIHC MPbOX «CAINUX» NACAXHCIB, WO C8IOUUMb NPO CIMADILIbHICMb 1020 ameHyayil.

Knrwouosi cnosa: bionoziuna akmuenicmo, mixkobakmepii, wmam BCG, eipynrenmuicms, cmabinbHicme amenyayii, MOPCbKi CEUHKU.

Introduction

As the basis for prevention of tuberculosis is the use
of BCG (Bacille Calmette—Guérin) vaccine. The
experience of using the tuberculous vaccine has shown
quite positive results (Koreckaja, 2011).

For the last time there is a growth of postvaccinal
complications (Pasechnik et al., 2014; Lepshina et al.,
2015). Growth in the development of complications may
be associated with under-studied mechanisms for the
formation of antituberculous immunity. Also, the data of
the biological cycle of development, the presence of
altered (filtered, uncultivated) forms of the causative
agent and other are not taken into account (Gizatullin et
al., 1980; Chernushenko et al., 2002; Vlasenko et al.,
2007; Tkachenko, 2014).

The effectiveness of the vaccination depends on the
vaccine fabricated by different producers. Mycobacterium
bovis of BCG vaccine strain which are preserved in
laboratories from different countries may differ slightly in
their biological properties, including virulence and
immunogenicity (Vijayalakshmi et al., 1995; Ritz et al.,
2008; Luca anb Mihaescu, 2013; Zhang et al., 2016;
Kuljaba et al., 2016).

Objective of this review: to investigate the stability
attenuation of BCG vaccine strain.

Materials and methods

For investigations was used of BCG vaccine strain
(BCG-Russia strain taken from the BCG vaccine, the
producer is «Research and Production Association
Microgene» of Ministry of Public Health of the Russian
Federation, Stavropol city).

The morphology, cultural and biochemical properties
of mycobacteria determined by means of agreed-upon
methods (Kassich et al., 1990).

The presence of the cord-factor was investigated by
the ability of mycobacteria to form a microcolonies in the
form of «plaits», «cord» on 15 day cultivation them in
the semisynthetic medium in accordance with
Shkolnykova.

For carrying out PCR we used amplifier iCycler iQ5
(producer Bio-Rad, USA) and a set of reagents for PCR-
amplification of DNA (Mycobacterium tuberculosis-
Mycobacterium bovis complex, including BCG strain)
with real-time detection («MIKO-GENy, the producer is
Non-governmental organization/ NGO/ DNA-technology,
Russian Federation).

The determination of the virulence and sensitivizing
properties of mycobacteria was carried out using the
biological test (Manchenko et al., 1994). To do this , 3
Guinea pigs was infected subcutaneously in the inguinal
region by means of suspensions of studied mycobacteria

at the concentration of 10 mg/ml. Non-infected animals
were as control.

The Guinea pigs were observed for 90 days. At the
end of the experiment animals were euthanized. The
pieces of the spleen and lungs were taken for histological
examination.

The material was fixed with 10% neutral formalin
solution. Paraffin sections were made on a sledge
microtome and stained with  hematoxylin-eosin
(Horalskyi et. al., 2005).

To check the stability of mycobacterium virulence, the
second and third «blind» biological passages were carried
out using Guinea pigs in accordance with the
conventional method (Kassich et al., 1990).

Results and discussion

As a result of the research, it was found that
Mycobacterium bovis BCG strains formed on the nutrient
medium by Mordovskyi the matted colonies of ivory
color with a hilly surface and uneven edges (R-forms). In
the smears from colonies, after staining by Ziehl-Neelsen,
acid-resistant and non-acid resistant sticks were observed.

Mycobacteria culture did not grow at room tempera-
ture and at temperature 45°C, in meat-peptone agar, in an
egg medium with 5% sodium chloride and in the medium
with sodium salicylate. It had peroxidase and catalase
activity, did not hydrolyze TWEEN-80.

Mycobacteria BCG strain in the medium of Shkolny-
kova formed microcolonies, which morphologically re-
sembled «cord» (Fig. 1). Such fluffy clumps «resembling
on plaitsy were 5-10 microns in width and up to 100
microns in length.

Fig. 1. Microscopial appearance of mycobacterial
culture, presence of cording.
Staining by Ziehl-Neelsen. x1000

Gene-molecular studies have established the presence
of the DNA-target in the mycobacteria of the vaccinal
strain.
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In infected Guinea pigs 3—4 weeks later, an ulcer was
formed at the place of introduction of the suspension.
Animals responded during the experiment to the introduc-
tion of tuberculin (PPD) for mammals.

Mycobacteria did not cause in laboratory animals the
death and development of an infectious process character-
istic of tuberculosis. At the autopsy of Guinea pigs char-
acteristic macroscopic changes (tubercular nodes) were
not observed.

As a result of the histological examination of lung
specimens of infected animals, alternation of dystelectasis
and emphysema sites, hyperemia was established. In sites
of reduced airiness, some alveoli contained swollen fluid
(Fig. 2). Inflammatory infiltration was weakly inflamed,
had a diffuse nature.

In the spleen of all animals, moderate hyperemia, red
pulp hyperplasia were observed. Lymphoid follicles had
signs of hyperplasia in the form of enlargement at the
expense of the expansion of reproductive centers (Fig. 3).
The strenuous elements were swollen.
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Fig. 2. Morphological changes in the lung: intra-

alveolar edema. Stain with haematoxylin and eosin. x100
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Fig. 3. Morphological changes in the spleen:
hyperplasia of lymph follicle. Stain with haematoxylin
and eosin. x100

In our previous works we obtained identical
results (Tkachenko et. al., 2007; 2012; 2016).

At the intersection of laboratory animals of the second
and third passages macroscopic pathoanatomical changes
were not found.

Conclusion

BCGvaccine strain do not cause macroscopic
pathoanatomical changes in Guinea pigs during three
«blind» passages, indicating the stability of his
attenuation.

Prospects for further research are to determine the
effectiveness of the BCG vaccine in an experiment on
laboratory animals of various species.
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