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A lot of scientific papers of the national and international literature devoted to
characterization of the biological properties of anthrax. It is well-known fact that in
natural conditions along with the typical strains, atypical forms of anthrax agent are
found quite often. It is believed that reproduction of anthrax in the soil is
accompanied by the irreversible loss of its pathogenic properties. But there is also a
view that some of these atypical strains in certain experimental conditions are able
to repair and even enhance its pathogenicity. We therefore decided to investigate
the changes of anti-lysozyme activity and toxigenicity titer of B. anthracis UA-07
culture after lyophilization and passage through the culture media and laboratory
animals. It was found that the lyophilized vaccine strain of the anthrax pathogen is
capable repair anti-lysozyme activity and increase toxin titer.

Anthrax, properties, anti-lysozyme activity, toxigenicity.

Problem statement, analysis of recent publications on its solution.
Anthrax is a disease common to humans and animals, does not lose its relevance
today. The relevance of studying the properties of this agent, improvement of its
isolation and identification methods issued with potential threat of biological
terrorism acts.

Analysis of OIE reports testifies about the prevalence of anthrax in many
countries of Europe and Asia, as well as its considerable distribution among
different species of animal.

A lot of research papers and recommendations in the national and
international literature devoted to characterization of the biological properties of
anthrax. It is well-known fact that in natural conditions along with the typical strains,
atypical forms of anthrax agent are found quite often to characterize which using
only traditional laboratory methods of research is not enough. [10, 11]

The issue about the ecology of anthrax pathogen in the soil can not be
considered solved, as in this regard there are different points of view. It is believed
that reproduction of the anthrax pathogen in soil is accompanied by the irreversible
loss of its pathogenic properties.

This statement is supported by the evidence of isolation from old cattle burial
grounds atypical Bacillus anthracis cultures, which are not able to form the capsule,
as well as cultures forming mucoid colonies in the air. [7] Recently, however, the
data have appeared showing that some of these atypical strains in certain
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experimental conditions are able to repair or even increase their virulence with a
corresponding change of the genotype. [2]

One of the signs of pathogenicity and ability to persistence of B. anthracis in
macroorganism is the production of substances that inactivate factors of
nonspecific anti-infectious protection such as lysozyme, complement, interferon, as
well as specific protection — immunoglobulins, etc. The presence of such factors as
lysozyme activity in bacteria provides them with the benefits of growth and
reproduction in the living organism. The study of anti-lysozyme activity (ALA) allows
to define B. anthracis pathogenicity level in relation to the body defences.

Anthrax pathogen is able to produce and secrete exotoxin, which consists of
three factors: the protective, edema and lethal. [4, 12]

Field and vaccine culture of B. anthracis are very different by toxicity level
and quantity of toxin. Field isolates produce exotoxin in small quantities but it is
highly aggressive when 70% of its composition contains lethal and edema factors
and only 30% — protective.

Vaccine strains differ from isolates by the intensity and quantities of produced
exotoxin, the protective factor of exotoxin prevailing in them. [1, 8, 13]

In our work, we decided to investigate the variation of some factors of
pathogenicity of the vaccine strain of the anthrax pathogen after lyophilization and
after passage through the culture media and laboratory animals.

The purpose and objectives of the study is to identify changes of ALA and
toxigenicity titer of B. anthracis UA-07 reference culture after lyophilization and after
passage through the culture media and laboratory animals.

Materials and methods. We used the reference unencapsulated spore-
forming B. anthracis UA-07 strain.

ALA was determined by microbiological method: lyophilised cultures of
microorganisms cultured in a nutrient medium which contains lysozyme in
concentration from 0.2 to 25 g/cm®. The inactivation of lysozyme was determined by
growth of micrococcus indicator culture on nutrient medium. [3, 6, 9]

To determine the toxin production disk precipitation reaction was used
modified by Zaviriukha A.l. and Stepanjuk O.P. [5]

Data on ALA and toxigenicity definition were determined after lyophilization
and in 1 month after its passage through the medium (meat-peptone broth, plain
agar) and laboratory animals (outbred guinea pig, n = 3).

The results of research. After B. anthracis UA-07 pathogen released from the
lyophilic protective environment by planting in meat-broth with subsequent passages
on plain agar it demonstrated a sufficiently high ALA — 15 g/cm? (Figure 1).

After month of culture passages through the culture media, as well as
laboratory animals, this strain increased ALA to 26 mg/cm®. That is, research
culture ALA has increased in 1.7 times compared with the culture, freed from
protective lyophilic medium.

We have also determined toxigenicity of B. anthracis UA-O7 strain. Studies
have shown that after lyophilization the anthrax causative agent toxins level in disk
precipitation reaction was 1 : 16. In a month of culturing on media, the titer inreased
to 1 : 68, indicating an increase of toxin production by the culture.



Conclusions
It was found that the lyophilized vaccine strain of B. anthracis UA-07 is
capable to repair ALA after cultivation on nutrient media and passage through
animals (26 mg/cm?®). During this time, the titer of the strain toxigenicity decreased
from 1: 16 to 1: 68, which indicates an increase of the toxin production by this
culture and is an important indicator for the vaccine strains.
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Xapakmepucmuke buornoaudeckux ceolicme e036youmernsi cubupckou £38bl 8
omeyecmeeHHOU U 3apybexxHou siumepamype MocesweHo Hemasio Hay4YHbix pabom u
pekomeHOayul. M3eecmHO, 4mMoO 8 [IPUPOOHbLIX YCr08USIX eMecme C MmurnuYHbIMU
wmamMmmamu 0080JIbHO Yacmo ecmpeyvatromess amurnu4yHble. Cyuwjecmeayem MHEeHUe, 4mo
pasmMHoxeHue e8036ydumerisi cubupckol 538bl 8 ro4Yee corpoeoxoaemcs Heobpamumou
ympamou e20 namo2eHHbIX ceolicme. Ho makxe cywecmeyem MHEHuUe, 4mo
HeKomopble U3 maKux amurnu4yHbIX WmamMmo8 8 orpedesieHHbIX yCrI08USIX 3KCepuMeHma
crnocobHbl 8occmaHasnueams U 0axe noebilamb C80K Mamo2eHHOCMb. [10amomy Mbi
pewusnu uccredogamb U3MEHEHUS] YPOBHSI aHMUU30UUMHOU akmueHocmu u mumpa
mokcuaeHHocmu peghepeHmHou Kynbmypsl B. anthracis UA-07 nocne nuogunusayuu u
rnaccuposaHusi  4epe3 numamersibHbie  cpeldbl U  1abopamopHbIX  KUBOMHbIX.
YcmaHoeneHo, 4mo nuoghunu3upo8aHHbIl 8aKUUHHbIU wmammMm 8036ydumeris cubupckou
£138bI CIIOCOBEH 80CCMaHaesugamb aHMUIU30UUMHYI0 aKmugHOCMb U MOHUXamb mump
MOKCcUHOO6pa308aHusi.

Cubupckas f3ea, ceolicmea, aHmunu3oyuMHasi aKkmueHocmab,
MoOKcu2eHHOCMb

Xapakmepucmuui 6ionoaiyHux enacmusocmeu 36yOHUKa cubipCbKu y 8imYU3HSHIU
i 3apybixHIil nimepamypi MPuUC8sIYEHO 4Yumarso Haykosux pobim ma pekomeHOauil.
Bidomo, wo 3a npupodHUX ymoe pa3omM 3 murosumu wmamamu OoCumb 4Yacmo
3ycmpidatombcs amurnosi. IcHye dymka, wo PO3MHOXEHHSI 36yOHuUKa cubipku 6 rpyHmi
Cyrnpo8ooXyembcsi HeObopOMHOK e8mpamor U020 namoz2eHHUX eracmueocmed. Arne
makox ICHye iHwa OyMKa, wo O0esiKi 3 makux amurosux uwmamie 3a [e8HUX yMO8
eKkcriepumeHmy 30amHi 8i0OHoesoeamu i Hagime nidsuwysamu C80K Marmo2eHHICMb.
Tomy mu eupiwunu docridumu 3MiHU PigHS aHMU3OUUMHOI akmueHocmi i mumpy
mokKcuaeHHocmi  peghepeHmHoi Kynbmypu B. anthracis UA-07 nicnsa niogpinisauii i
nacaxyeaHHsl Yepe3 XususibHi cepedosuwia i nabopamopHuUx meapuH. BcmaHoerneHo, wo
niogpinizogaHull  8akKUuHHUU wmam 36yOHuka cubipku 30amHul ei0Hoso8amu
aHmMuITi30UUMHY akmueHiCmb i 3HUXyg8amu mump MOKCUHOYMEOPEHHS.

Cubipka, enacmueocmi, aHmMuni3oyuMHa aKmMueHiCmb, MOKCU2eHHICMb



