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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
iIs 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
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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 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-0O7 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-07 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 buonoaudeckux ceolicme eo36ydumers cubupckol 538bl 8
omeyecmeeHHoU U 3apybexHol numepamype MocesaweHo HemMaro Hay4YHbIx pabom u
pekomeHdayuli. MzeecmHo, 4moO 8 MpPUPOOHbLIX YC/I08USIX 8Mecme C MmunuYHbIMU
wmammamu 0080J/IbHO HYacmo ecmpedaromcs amunuyHbie. Cywecmgyem MHeHue,
Umo pa3MHOXeHue 8036ydumerns cubupckKolU £38bI 8 [1048e COMpPoBoXxoaemcs
Heobpamumolu ympamou e20 namo2eHHbIXx ceolucms. Ho makxe cywecmayem
MHEeHUe, 4Ymo HeKomopble U3 makux amuruyHbIX wmamMmos 8 orpedesieHHbIX
ycriosusiX aKcrepumeHma crocobHbl eoccmaHaenueame U Oaxe [108biuamb C80H
namoaeHHocmb. [loamomMmy Mbl  pewunu  uccriedogamb  UBMEHEHUSI  YPOBHS
aHMUIU30YUMHOU akmueHOCMuU U mumpa moKcu2eHHOCMuU peghepeHmMHoOU Kyrbmypabl
B. anthracis UA-07 nocne nuocunuzayuu u rnaccupogaHusi 4epes rumamersibHble
cpeldbl U nabopamopHbIX XUBOMHbIX. YCcmaHO8/neHo, 4mo nuouUIU3UPO8aHHbIU
B8aKUUHHbLIU wmamm 8036ydumeris cubupckol $36bl criocobeH eoccmaHasnugama
aHMUIIU30OUUMHY aKmu8HOCMb U MOHUXambe mump MoKCUHOObpa308aHUs.

Cubupckasi  s3ea, ceolicmea, aHMuuU3oyuUMHasi  aKmueHOCMb,
moKcu2eHHoCMmb

Xapakmepucmuuyi  6iosogiyHux  enacmueocmeli  36yOHuUka  cubipcbku Y
8iIMYU3HSHIU | 3apybixHIil nimepamypi MpPUCBsYEHO 4Yumarso Haykosux pobim ma
pekomeHdauil. Bidomo, wo 3a npupoOHUX yMO8 pa3oM 3 murnosumMu wmamamu 0ocume
yacmo 3ycmpidyarombcs amuriosi. ICHye OymMKa, WO PO3MHOXEHHST 36yOHUKa cubipKu 6
rpyHmi  cynposodxyemscsi  HeobopomHOK  empamoto U020  namoe2eHHUX
eracmueocmel. Arie makox iCHye iHwa OyMka, wo OesiKi 3 makux amuriogux wmamie
3a resHUX yMo8 eKkcriepuMeHmy 30amHi giOHoes/o8amu i Hagimpe nidguwygamu C80t0
namozeHHicmb. Tomy Mu eupiwunu dQocnidumu 3MiHU Pi8HS  aHMUi30UUMHOI
akmueHocmi i mumpy mokcu2eHHocmi pegbepeHmHoi Kynbmypu B. anthracis UA-07
nicris niogpinisauii i nacaxyeaHHs1 4epe3 XususbHi cepedosuwa i r1abopamopHuUX
meapuH. BcmaHoernieHo, wo niogpinisogaHuli 8akUuHHUU wmam 36y0HuKka cubipku
30amHul  8i0HO8IO8aMU  aHMUI30UUMHY aKmueHicmb | 3HUXysamu  mump
MOKCUHOYMBOPEHHS.

Cubipka, BJaCTUBOCTI, AHTWJII30LIMMHA AKTUBHICTh, TOKCUT€HHICTh



