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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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31paBoOOXpaHeHUsI.

HccnenoBanye npoBOoAUIOCH HA OCHOBE CUCTEMHOTO MOAXO0a
U UCII0JIb30BAHHA COBPEMEHHBIX aHAJIUTUYCCKUX U CTATUCTUYEC-
CKHX METOIOB.
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Ha ocHoBaHMM NMPOBEISHHOTO MCCIICAOBAHUS aBTOPAMHM Jie-
JIAETCsI 3aKJIFOYCHUE O 1eJIECO00Pa3HOCTH Pa3padOTKU €IUHBIX
HOPMAaTHBHO-TIPaBOBBIX JTOKYMEHTOB U ENMHOI HOMEHKIATyphI
PeabMIINTALMOHHBIX YUPSKICHUH, MPeIyCMaTPUBAIOLINX ITpe-
JIOCTaBJICHUE I'pa’kJaHaM BO3MOMKHOCTH B TE€UEHHE Pa3syMHOIO
MEPEXOTHOTO MEPUO/Ia AN TUPOBATHCS K BHOCUMBIM B 3aKOHO-
JIaTeJIbCTBO U3MEHEHUSIM, B YaCTHOCTH IOCPEACTBOM yCTAHOB-
JICHUSI BPEMCHHOTO PETyJIMPOBAHUS OOIIECTBCHHBIX OTHOIIIC-
HHMH Ha 3aKOHHOM OCHOBAHUH.
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OBTAINING OF BACTERIOCINES FROM BACTERIA BACILLUS SUBTILIS ATCC 6633 STRAIN
BY ORIGINAL METHODS

Taghiyeva S.

National Academy of Sciences of Azerbaijan, Institute of Microbiology, Department of Biotechnology Baku, Azerbaijan

Modern society cannot be imagined without antibiotics. They
play an important role in medicine and veterinary medicine, be-
cause they help save the lives of people and animals from vari-
ous infections, such as pneumonia, sepsis, tuberculosis and so
on. The first antibiotic was founded by Alexander Fleming in
1929, and the production of antibacterial, antiviral and antifun-
gal antibiotics continues to this day. Antibiotics have become
very affordable and popular, and sometimes they are consumed
by patients without a doctor’s prescription. Uncontrolled con-
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sumption of antimicrobial substances leads to various chal-
lenges. Bacteria develop protective mutations which lead to the
emergence of antibiotic-resistant microbial forms. For example,
Multidrug-Resistant  Mycobacterium Tuberculosis MRMT,
Multidrug-Resistant Staphylococcus Aureus MRSA, Vancomy-
cin-Resistant Enterococci VRE, generally, are not amenable to
therapy. The World Health Organization has reported billions of
Euros spent on this issue. On the other hand, antibiotics have
complications and side effects, such as immune suppression,
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Table 1. Some antibiotics of the Bacillus species

Bacillus species Antibiotic
Bacillus polymyxa, Bacillus Circulans polymyxyn
Bacillus licheniformis , Bacillus Subtilis bacitracin

Bacillus cereus

swittermicin, serexin

Bacillus laterosporus

laterosporin

Bacillus pumilus

pumulin

Bacillus brevis

tyrocidine, gramicidin, edein, brevolin, bresin, brevigen, gratisin, graceylin, comisan,

memorialin, esein, bresein

Bacillus circulans

cirkulin

Bacillus subtilis

polymyxin, difficidin, subtilin, mycobacillin, bacitracin

toxicity. For instance, aminoglycoside (gentamycin, kanamycin,
streptomycin, amikacin) and cephalosporin (zinacef, cefoxitin)
may harm central nervous system, it leads to headache, loss
of hearing and vision [9], macrolides (azithromycin, roxithro-
mycin) also have side neurotoxic effects [7]. Tetracyclines can
cause gastrointestinal upsets and photosensitivity [5]. Chlor-
amphenicol may exhibit negative properties such as hypo- and
aplastic anemia and thrombocytopenia. Fluorquinolones can
damage the heart and blood vessels [6] and this list can be writ-
ten even longer.

Side effects, cumulating in alive organism, are factors limiting
the use of synthetic antibiotics for such contingents as children,
pregnant women and patients with severe non-infectious diseas-
es. Opportunistic infections, the main source of nosocomial
infections, develop as a result of antibiotic therapy without
a preliminary sensitivity test [4,8]. Antibiotics enter the hu-
man body with animal food if domestic animals and chicken
received therapy. Synthetic antimicrobial substances poorly
decomposed in the environment and destroy the beneficial
microflora of nature.

Based on the foregoing, it can be argued that creation of new
safe antibacterial substances is become an important task for sci-
entists. Use of bacteriocins may be the solution to the problem.
They have no side effects; usually do not cause sensitization, im-
munodeficiency and resistance. They are also environmentally
friendly. From this point of view, bacteriocins are at the center
of our interest. Bacteriocines are peptides produced by certain
types of bacteria against other competitive bacteria. The number
of microorganisms producing bacteriocins is limited, but espe-
cially representatives of the genus Bacillus are well-known pro-
ducents. Thus, the use of bacteria of the genus Bacillus opens up
wide prospects for this type of research.

Suitability of the Bacillus subtilis ATCC 6633 for production
of bacteriocins.

Bacillus subtilis, so-called hay bacillus, is widespread in na-
ture, in dry grass and soil as well. According to ecologically
adaptive genes, it is able to survive in environmental challenges.
It is an inhabitant of the gastrointestinal tract of animals and
humans [2]. Being potentially productive facultative aerobes,
these bacteria do not require special conditions for reproduc-
tion, and due to the formation of spores are well preserved in
the environment. Since 14% of healthy adults has a coloniza-
tion of the gastrointestinal tract, B. subtilis is not a pathogen,
and it is considered as an opportunistic infection. Even US FDA
Center for Veterinary Medicine and Canadian Food Inspection
Agency approved it as an animal feed ingredient. Moreover,
these bacteria are quite accessible for experiments, because they
are widely distributed in the environment: water, soil, dust, air.
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Bacillus subtilis are quite stable and may be easily cultivated on
the ordinary nutrient media, do not require special conditions
for reproduction.

Genus Bacillus as the source of biologically active sub-
stances.

Obviously, many bacterial species of the genus Bacillus have
justified themselves as producers of bacteriocins and other bio-
logically active substances not only on the scientific, but also on
the industrial scale. At the same time, these are optimal microor-
ganisms for genetic engineering. Mutated strains are useful for
syntheses of amino acids, polysaccharides, hyaluronic acid for
cosmetics, amylase and protease in detergent production. Some
Bacillus bacteria activate humoral immunity with the secretion
of IgM, IgG n IgA. That is why some Bacillus subtilis strains
are helpful for medicine as probiotics which stimulate immunity.
For instance, the WS-1 strain of this microbe was mentioned in
scientific studies [10]. It is reported that from 167 known anti-
biotics produced by Genus Bacillus, 66 antibiotics are the prod-
ucts of Bacillus subtilis [1,3]. A brief list of those antibiotics
have been shown in the Table 1.

When examining the literature on the subject, data on the use
of Bacillus subtilis subsp. spizizenii ATCC 6633 strain for the
synthesis of antibiotics or bacteriocins were not found. This
strain is considered solely as a control strain for bacteriology
culturing and QC applications. Thereby, our scientific study was
devoted to the investigation of the ability of this particular strain
to inhibit the growth of other bacteria in the laboratory for deter-
mination of the ATCC 6633 as a suitable strain for the synthesis
of bacteriocins. For this purpose, the antibacterial properties of
the strain Bacillus cereus ATCC 6633 were detected by specially
developed two new methods.

Material and methods. For determination of the possible
bacterial antagonism of Bacillus subtilis ATCC 6633 with other
bacteria, the author developed two new methods.

For the first method, during the experiments Bacillus subti-
lis ATCC 6633 was jointly cultured with five gram-positive and
five gram-negative bacteria: for instance, Bacillus subtilis was
streaked to the “upper” semicircle of Petri dish, other bacteria to
the “lower” Petri semicircle or vice versa. After overnight incu-
bation, co-growth of the bacteria was observed and the mutual
influence of bacteria was described.

The second method was similar to bacteriophage-typing of
bacteria. Despite bacteriophage-typing, in our method, the inoc-
ulum of Bacillus subtilis was added as a drop to freshly streaked
and dried plate few minutes after culturing one of the ten afore-
mentioned bacteria before incubation. The rules of biosecurity
and biosafety, as well as the principles of Good Laboratory Prac-
tice (World Health Organization) were strictly adhered.
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Table 2. Analysis of joint bacteriological culturing of bacteria Bacillus Subtilis ATCC 6633

with other bacteria in order to detect antagonism

No Name of bacteria | Bacillus Subtilis
Gram-positive bacteria
Staphylococcus aureus Antagonism was not observed
2 Staphylococcus epidermidis Bacillus Subtilis inhibited growth of Staphilococcus Epidermidis
3 Streptococcus pyogenes Bacillus Subtilis inhibited growth of Streptococcus pyogenes, spread to the semi-
cyrcle, where Streptococcus pyogenes was cultured
Bacillus Subtilis on the Sheep Blood Agar inhibited growth of Streptococcus
4 Streptococcus aqalactia Agalactia, on Meat-Pepton Agar Bacillus Subtilis passed the border and grown
on the field of own streaking and the field streaked by St Agalactia
Bacillus Subtilis on the Sheep Blood Agar inhibited growth of Enterococcus
5 Enterococcus fecalis Fecalis, on Meat-Pepton Agar Bacillus Subtilis passed the border and grown on
the field of own streaking and the field streaked by Enterococcus Fecalis
Qram-negative bacteria
6 Escherichia coli Antagonism not observed
7 Pseudomonos aerogenosa Pseudomonos Aerogenosa inhibited growth of Bacillus Subtilis.
8 Salmonella typhimurium Antagonism not observed
9 Proteus mirabilis Antagonism not observed
10 Shigella flexneri Antagonism not observed

For detection of antibacterial qualities of the B.subtilis subsp.
spizizenii lyophilized strains of ATCC (American Type Culture
Collection) were used to prevent mistakes, which is more prob-
able with wild strains. The first part of the experiments proved
the viability of bacterial strains and their suitability for labo-
ratory research. Lyophilized bacteria Bacillus subtilis (ATCC
6633), as well as Gram-positive bacteria Staphylococcus aureus
(ATCC 29213), Staphylococcus epidermidis (ATCC 12228),
Streptococcus pyogenes (ATCC 19615), Streptococcus agalac-
tia (ATCC 13813), Enterococcus Fecalis (ATCC 29212) and
Gram-negative bacteria Escherichia coli (ATCC 15922), Pseu-
domonas aeruginosa (ATCC 27853), Salmonella typhimurium
(ATCC 14028), Proteus mirabilis (ATCC 25933), Shigella flex-
neri (ATCC 12022) were cultured and tested. Attps://www.atcc.
org/en/Products/Cells _and Microorganisms/Bacteria.aspx

In order to test the viability and suitability of the selected
bacteria to the experiment, they all were re-identified. The re-
sults of manual and automatic identification confirmed that the
bacteria are convenient for research. Culture media also were
previously tested, i.e. their sterility and ability to ensure normal
bacterial growth were checked out. All bacterial culturing were
performed on simple Nutrient agar (Oxoid) and Blood agar (Ox-
oid) with the addition of natural sheep red blood cells.

During the first part of the main laboratory experiment, anti-
bacterial properties of Bacillus subtilis were investigated by two
original methods.

In the first method, each Petri dish on the outer bottom was
split into two halves with a marker and was marked with the
names of the bacteria. On each plate Bacillus Cereus was
streaked on one half of each plate and the other half-circle was
used for one of the Gram-positive or Gram-negative bacteria.
The experiment was conducted repeatedly using both nutrient me-
dia. All bio-safety regulations were strictly followed to prevent con-
tamination and counterfeit results. After incubation in thermostat
at 37° C for 18 h, co-bacterial growth was observed and analyzed.
Inhibitory growth of some bacteria (rare colonies or absolutely ab-
sence of that) was found near the cross-sectional line.

In the second method, two distinct drops of Bacillus cereus
and Bacillus subtilis inoculums (suspension) were added to the
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plate, streaked out with one of the Gram-positive or Gram-neg-
ative bacteria, dried for a few minutes, then incubated at 37° C
for 18 h. Only few colonies were observed in the “clean area”
around the Bacillus subtilis ATCC 6633 drop. Most Petri dishes
were photographed and systematized. As a result of both meth-
ods, it was found that bacteria of Bacillus genus, specifically
Bacillus cereus and Bacillus subtilis have antibacterial proper-
ties in vitro. It means that Bacillus subtilis ATCC 6633 delay the
growth of other bacteria and sometimes inhibits them complete-
ly. The results of the experiment are shown in Table 2. The text
explaining the nature of the discovered antagonism is italicized.

The purpose of the next part of the study was obtaining an
antibacterial matter from bacterial cells Bacillus subtilis ATCC
6633. It was supposed that the bacteria will actively produce
this type of substances in condition of limited nutrients, for in-
stance, during the overgrowth of bacteria on the Petri dish, when
nutrients will not cover sufficient needs of a large number of
multiplied bacteria. For recreation of such environment, Bacil-
lus subtilis bacteria was cultured to the Sheep Blood Agar (plate
with diameter 80mm, thickness of agar layer 2.5mm) and in-
cubated for 72 hours at 37°C. After that, all colonies from the
dish were collected in a tube with 3 ml of sterile normal saline
and shaked on a simple blood roller RMS5 (Assistant) during 24
hours at room temperature 25°C to wash out active matters from
bacterial cells. Then the tube was centrifuged for 20 minutes at
the speed of 3000 rpm to set down bacterial cells to the bottom.
Antibacterial qualities of the supernatant were controlled by our
second method, described above, by dropping filtered superna-
tant to the plates just streaked by selected bacteria, which were
inhibited by Bacillus subtilis at the first step of experiments,
actually it was Staphylococcus epidermidis, Streptococcus pyo-
genes, Streptococcus agalactia and Enterococcus fecalis. After
overnight incubation, the results of the experiment were con-
firmed by antibacterial effect of the obtained substance to these
Gram+ bacteria.

For separation of the new bacteriocin, ammonium sulfate was
added slowly to the supernatant to precipitate the antibiotic-protein,
with continuous shaking. The precipitated protein, which is actually
our obtained bacteriocin, was separated by centrifugation at 5000
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rpm for 30 min and after that dissolved in Tris-buffer and stored.

Results and discussion. Resistance decline of classical an-
tibiotics is a serious challenge for medicine and veterinary as
well. Available antibiotics are characterized by various toxic
effects and contraindications. From this point of view, the dis-
covery of naturally safe bacteriostatics is an important field of
biotechnology. That is why this subject was chosen for the study.
Bacillus subtilis as affordable and more or less safe microorgan-
ism was very attractive for this purpose. Obtaining antibacterial
matter using the easiest possible technology applicable for fac-
tory producing was a very important option in the process. Thus,
in this study, antibacterial effects of bacteria Bacillus subtilis to
other bacteria were investigated by two original methods. Then,
some antibacterial substance was prepared from Bacillus subti-
lis culture and its bacteriostatic influence on Gr+ bacteria was
observed. In our experiments, new agent prevented the growth
of Staphylococcus epidermidis, Streptococcus pyogenes, and
Streptococcus agalactia. Further research is necessary to deter-
mine an optimal manner for extracting active ingredient from
the obtained antibacterial substance and measuring the activity.

A number of side effects and contraindications inherent in
antibiotics, the development of resistant forms, allergies have
made it necessary to look for medicines of new quality. In this
regard, bacteriocins are in the spotlight. Unlike antibiotics, these
protein-structured substances are not characterized by antibiotic
shortcomings. But the low number of microorganisms which in-
volved in the study, the lack of high-yielding producent bacteria
is important reasons for such studies. The lack of clarification
of a number of issues makes it necessary to conduct research
in this area. On the other hand, some studies have shown that
bacteriocins are a promising tool for prolonging the shelf life
of nutrients, which can be considered as an additional argument
that strengthens the need and relevance of the search for bac-
teriocins and appropriate bacterial strains. Further experiments
will be conducted for purification of the obtained bacteriocin
and determination of its properties.
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SUMMARY

OBTAINING OF BACTERIOCINES FROM BACTERIA
BACILLUS SUBTILIS ATCC 6633 STRAIN BY ORIGI-
NAL METHODS

Taghiyeva S.

National Academy of Sciences of Azerbaijan, Institute of Micro-
biology, Department of Biotechnology Baku, Azerbaijan

In recent years, bacteriocins were in the centre of scientific
discussions. Nowadays it is considered that these biologically
active substances could be an adequate replacement for clas-
sic synthetic antibiotics. They play an important role in the
syntheses of various antimicrobial matters, such as disinfec-
tants, pesticides, bacteriophages and so on. Being a product
of the vital activity of bacteria, in nature these substances
protect bacteria from bacteria-competitors. According to
numerous scientific studies, they demonstrate bacteriostatic
and bactericidal effects in vivo and in vitro. Moreover, they
are safer for a macroorganism and the environment, and al-
most do not have side effects. Bacteriocins also do not cause
sensibilisation and suppression of immunity. Due to their
antibacterial effect, bacteriocins are already used in therapy
(colibacterin, bifidumbacterin), veterinary medicine (nisin),
food industry (bacteriocins of the Lactobacillus), and agricul-
ture (phytolavin). Since just some bacteria secrets bacteriocins,
the list of producer bacteria is relatively short.

It was established that bacteria of the Genus Bacillus, in par-
ticular, Bacillus subtilis, possess such safety indicators and cul-
tural properties that allow the usage of it for the synthesis of
bacteriocins. In this regard, this study was devoted to the investi-
gation of antimicrobial properties of the Bacillus subtilis ATCC
6633, as a potential source of new drugs. Especially for deter-
mination of the antibacterial effects, the author has developed
two original methods. The indicated strain ATCC6633 was co-
cultured with five Gram-negative and five Gram-positive bacte-
ria and the certain antagonism was detected. In the experiments,
Bacillus subtilis has inhibited the growth of Staphylococcus
epidermidis, Streptococcus pyogenes, Streptococcus agalactia
and Enterococcus fecalis. At the further study, few attempts to
obtain antimicrobial agent from ATCC 6633 were successfully
performed.

Review of the methods of bacteriocine synthesis used in
different laboratories shown that most of that methods are not
suitable for industrial production. The main purpose of sub se-
quenced experiments was development of simple and easy way
for production of bacteriocines which will not require significant
financial investments, sophisticated equipment and the creation
of special conditions. Using simple laboratory procedures such
as bacteriological culturing, centrifuge, shaking on a rolly and
precipitation we obtained antibacterial agent based on bacteria
Bacillus subtilis ATCC 6633 strain.
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PE3IOME

HOBBIE METO/bI IOJYYEHHUSA BAKTEPUOILIU-
HOB IITAMMA ATCC 6633 BAKTEPUU BACILLUS
SUBTILIS

Taruena C.A.

Hayuonanvnas Axademuss Hayx Azepboaiioocana, Mncmumym
Muxpobuonoeuu, omoen buomexnonozuu, baxy, Asepbaiiosrcan

B nmocnenHue roapl 6aKTEPHONMHBI HAXOASITCS B IICHTPE BHU-
MaHUs Hay4YHbIX IlI/IC](yCCPIl\/'I. COBpeMeHHble Hay‘-{HbIe JAHHBbIC
CBUAECTCIILCTBYIOT O TOM, YTO 3TU 6I/IOJ'[OFI/I'-{eCKI/I AKTHUBHBIC BC-
[eCTBAa MOIVIM ObI CTaTh aJEKBATHOW 3aMEHOUW OOBIYHBIM CHH-
TETUYCCKUM aHTH6l/IOTI/lKaM. BaKTepI/IOLlI/IHbI JICKAT B OCHOBC
CHUHTE3a pa3JIMYHbIX aHTHMI/leO6Hle npenaparoB, TaKUX Kak
Je3MH(PEKTaHThI, TeCTHL/bI, OakTepuodary. Bymny4an npomayk-
TOM YKM3HEICATCIBHOCTH OAaKTEpHii, B MPUPOJEC 3TH BEIICCTBA
3aluIanT OakTepun oT OakTepuil-KoHKypeHToB. CoriiacHo
MHOTOYHCJIEHHBIM HCCIEI0BAHUIM, OHU 00IadaloT Kak Oakre-
PHOCTaTHYECKUM, TaK U OAKTECPUIIHIHBIM JICUCTBUEM in VIVO U
in vitro. Kpome Toro, onu 6osee 6e30macHbI U1l MaKpOOPraHH3-
Ma U OKpY’Karollei cpezbl, 4eM aHTHOMOTUKH. bakTepHOIHbI
HE€ BbI3bIBAIOT CeHCl/IGI/IHPI3aLlI/I}O u yFHCTeHHe I/IMMyHI/ITeTa.
brnaropapst anTnbakrepuaabHOMy JEHCTBUIO, HEKOTOPbIE OaKTe-
PHOLIMHEI YK€ NPUMEHSIOT B MeuLHe (KonubakrepuH, Oudu-
JyMOaKTepHH), BETepUHAPUH (HU3HH), MUILEBOH MPOMBIIIIICH-
HOCTH (JTaKTOOANMIIIMH) M CEIbCKOM XO3SIHCTBE ((UTOJIABHH).
[TockombKy HE Bce OaKTEPHUU BBIACIAIOT OAKTEPHOIIMHBI, CIIUCOK
0OaKTepUH-TIPOAYLIEHTOB BeCbMa HEOOIBLION.

W3BectHO, uTO Oaktepuu poma Bacillus, B 4acTHOCTH
Bacillus subtilis, o0inamaeT TakuMMU I0Ka3aTelsMu  0e3-
OIIaCHOCTU H KyJ'leypaJ'leblMl/I CBOﬁCTBaMM, KOTOPBIC I10-
3BOJIIIOT MCIIOJB30BAaTh MX [UIs CHHTE3a OaKTEPHOLIMHOB.
B cBsi3u ¢ 3THM, JaHHOE HMCCICJOBAaHUE IMOCBSIIEHO OIpe-
JICJICHUIO aHTHOAKTePHAIbHBIX CBOWCTB ImmTamma Bacillus
subtilis ATCC 6633, xak NOTEHLHMAILHOIO0 MCTOYHHMKA HO-
BbIX HpenaparoB. CnenuanbHO IS  ONPENCICHUS aHTH-
OakTepHalbHBIX CBOWCTB OaKTepuil aBTOPOM pa3paboTaHO
nBa Merona. [Ipon3Bonuics COBMECTHBIN IOCEB BbINICYKa-
3aHHOT'0 WITaMMa C MIATbIO I'PaMM-II0JIOKHUTEIbHBIMU U TIs-
TBIO TPaMM-OTPULATEIBHBIMUA OaKTepUsIMH M B Pe3yibTare
MeXJly OaKTepUsIMH BBIABICH OIpeneIEHHBIH aHTarOHWU3M.
B skcniepumentax Bacillus subtilis varubuposan poct O6ak-
tepuit Staphylococcus epidermidis, Streptococcus pyogenes,
Streptococcus agalactia v Enterococcus fecalis. B xone nainb-
HEHIINUX HMCCIEAOBAHUN HOMBITKU IOJIYYEHUS aHTUMHKpPOO-
Horo BemiectBa U3 ATCC 6633 yBeHUaIUCh YCIIEXOM.

W3ydeHne MeTo10B CMHTe3a OAKTEPUOLIMHOB, IIPUMEHIEMBIX
B Pa3MYHBIX J1TA00OPATOPHSIX, MOKA3aIH, YTO OOJBIIMHCTBO U3
HUX HE TOAXOIUT JIJISl TIPOU3BOACTBEHHBIX TpoieccoB. Llenbio
HAIIMX TOCJIEAYIOUINX JKCIIEPUMEHTOB SIBJISIETCS pa3padoTka
HPOCTBIX CIIOCOOOB MPOU3BOJACTBA OAKTEPUOLMHOB, HE Tpe-
OyIolUX CepbE3HBIX (PUHAHCOBBIX BIOKEHHH, CIOXKHOTO 000-
pyZIoBaHHSA U 0COOBIX ycioBHUil cpenbl. C MOMOIIBIO OOBIYHBIX
1ab0paTOPHBIX IMPOLEAYP, TAKUX KaK OaKTepHOIOTHYECKHil
IIOCEB, NMOKAYMBAHUE HA POJUIEPE U NPCUHUIIUTALUA nonyqeﬂo
aHTHOAKTEepUaIbHOE CPEICTBO Ha OCHOBe Oakrtepuu Bacillus
subtilis ATCC 6633.
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