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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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имеющейся нормативно-правовой базы в отношении орга-
низации оказания реабилитационной помощи инвалидам 
пожилого и старческого возраста. В работе использовались 
данные официальной статистики ФГБУ ФБМСЭ Министер-
ства труда России и бюллетеня Всемирной Организации 
Здравоохранения.

Исследование проводилось на основе системного подхода 
и использования современных аналитических и статистиче-
ских методов.

На основании проведенного исследования авторами де-
лается заключение о целесообразности разработки единых 
нормативно-правовых документов и Единой номенклатуры 
реабилитационных учреждений, предусматривающих пре-
доставление гражданам возможности в течение разумного 
переходного периода адаптироваться к вносимым в законо-
дательство изменениям, в частности посредством установ-
ления временного регулирования общественных отноше-
ний на законном основании.

reziume

moxucebuli da xandazmuli asakis SezRuduli SesaZleblobis mqone pirTa samedicino reabilitaciis 
an abilitaciis normatiul-samarTleblivi uzrunvelyofis Taviseburebebi

1n.staseviCi, 1n.zlatkina, 1d.starcevi, 2s.kozlovi 

1federaluri saxelmwifo sabiujeto samecniero dawesebuleba 
"n.semaSkos sax. sazogadoebrivi janmrTelobis erovnuli samecniero-kvleviTi instituti”; 

2ruseTis Sromis saministros samedicino da socialuri eqspertizis 
federaluri biuro, moskovi, ruseTi

janmrTelobis msoflio organizaciis monace-
mebiT, yvela pacientis meoTxedze mets, romelic 
mkurnalobs saavadmyofoSi da yvela ambulato-
riis naxevarze mets esaWiroeba sareabilitacio 
mkurnaloba. ruseTSi xandazmuli da moxuce-
buli  asakis adamianebis samedicino reabilita-
ciis dawesebulebaSi mkurnalobas saWiroebs 400 
adamiani yovel 1000 mosaxleze. kvleva Catarda 
sistemuri midgomis safuZvelze da Tanamedrove 
analizis, statistikuri da analitikuri meTo-
debis gamoyenebiT.
kvlevis mizans warmoadgenda moxucebuli da xan-

dazmuli asakis SezRuduli SesaZleblobis mqone 
pirTa samedicino reabilitaciisa da abilitaciis 
maregulirebeli CarCos maxasiaTeblebis analizi 
moskovis qalaqis magaliTis gamoyenebiT.

Catarda arsebuli normatiuli da samarT-
lebrivi monacemTa bazis Seswavla zemoaRniS-
nuli asakis invalidebisaTvis sareabili-
tacio daxmarebis uzrunvelyofis sakiTxSi. 
gaanalizda ruseTis Sromis saministros sa-
medicino da socialuri eqspirtizis, msoflio 
jandacvis organizaciis biuletenis da fede-
raluri saxelmwifo biujetis dawesebulebis 
dokumentacia. 
avtorebs gamotanili aqvT daskvna imis Sesa-

xeb, rom aucilebelia erTiani normatiuli 
samarTleblivi dokumentis da sareabilitacio 
dawesebulebis nomenklaturis SemuSaveba xan-
dazmuli da moxucebuli asakis pirebis saTa-
nado reabilitaciis da abilitaciis uzrun-
velyofisaTvis. 

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-

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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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. 

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 и 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.

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
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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.  https://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 ağar (Oxoid) and Blood ağar (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 

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 ağar layer 2.5mm) and in-
cubated for 72 hours at 370C. 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 RM5 (Assistant) during 24 
hours at room temperature 250C 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 

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

1 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 

4 Streptococcus aqalactia 
Bacillus Subtilis on the Sheep Blood Agar  inhibited growth of  Streptococcus 
Aqalactia, on Meat-Pepton Agar Bacillus Subtilis passed the border and grown 

on the field of own streaking and the field streaked by  Str. Agalactia 

5 Enterococcus fecalis
Bacillus Subtilis on the Sheep Blood Agar  inhibited  growth of  Enterococcus 

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
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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 rollу and 
precipitation we obtained antibacterial agent based on bacteria 
Bacillus subtilis ATCC 6633 strain.
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РЕЗЮМЕ

НОВЫЕ МЕТОДЫ ПОЛУЧЕНИЯ БАКТЕРИОЦИ-
НОВ ШТАММА АТСС 6633 БАКТЕРИИ BACILLUS 
SUBTILIS

Тагиева С.А.

Национальная Академия Наук Азербайджана, Институт 
Микробиологии, отдел биотехнологии, Баку, Азербайджан

В последние годы бактериоцины находятся в центре вни-
мания научных дискуссий. Современные научные данные 
свидетельствуют о том, что эти биологически активные ве-
щества могли бы стать адекватной заменой обычным син-
тетическим антибиотикам.  Бактериоцины лежат в основе 
синтеза различных антимикробных препаратов, таких как 
дезинфектанты, пестициды, бактериофаги. Будучи продук-
том жизнедеятельности бактерий, в природе эти вещества 
защищают бактерии от бактерий-конкурентов. Согласно 
многочисленным исследованиям, они обладают как бакте-
риостатическим, так и бактерицидным действием in vivo и 
in vitro. Кроме того, они более безопасны для макроорганиз-
ма и окружающей среды, чем антибиотики. Бактериоцины 
не вызывают сенсибилизацию и угнетение иммунитета. 
Благодаря антибактериальному действию, некоторые бакте-
риоцины уже применяют в медицине (колибактерин, бифи-
думбактерин), ветеринарии (низин), пищевой промышлен-
ности (лактобациллин) и сельском хозяйстве (фитолавин). 
Поскольку не все бактерии выделяют бактериоцины, список 
бактерий-продуцентов весьма небольшой.

Известно, что бактерии рода Bacillus, в частности 
Bacillus subtilis, обладает такими показателями  без-
опасности и культуральными свойствами, которые по-
зволяют использовать их для синтеза бактериоцинов. 
В связи с этим, данное исследование посвящено опре-
делению антибактериальных свойств штамма Bacillus 
subtilis ATCC 6633, как потенциального источника но-
вых препаратов. Специально для  определения анти-
бактериальных свойств бактерий автором разработано 
два метода. Производился совместный посев вышеука-
занного штамма с  пятью грамм-положительными и пя-
тью грамм-отрицательными бактериями и в результате 
между бактериями выявлен определённый антагонизм. 
В экспериментах Bacillus subtilis ингибировал рост бак-
терий Staphylococcus epidermidis, Streptococcus pyogenes, 
Streptococcus agalactia и Enterococcus fecalis. В ходе даль-
нейших исследований попытки получения антимикроб-
ного вещества из ATCC 6633 увенчались успехом.

Изучение методов синтеза бактериоцинов, применяемых 
в различных лабораториях, показали, что большинство из 
них не подходит для производственных процессов. Целью 
наших последующих экспериментов является разработка 
простых способов производства бактериоцинов, не тре-
бующих серьёзных финансовых вложений, сложного обо-
рудования и особых условий среды. С помощью обычных 
лабораторных процедур, таких как бактериологический 
посев, покачивание на роллере и преципитация  получено 
антибактериальное средство на основе бактерии Bacillus 
subtilis ATCC 6633.

reziume

Bacillus subtilis ATCC 6633 Stamis baqteriocinebis 
miRebis axali meTodi

s.tagieva

azerbaijanis  erovnuli samecniero akademia, mik-
robiologiis instituti, bioteqnologiis ganyo-
fileba, baqo, azerbaijani

sadReisod baqteriocinebi warmaoadgenen samec-
niero diskusiebis ZiriTad Temas. Tanamedrove sa-
mecniero monacemebi metyveleben imis Sesaxeb, rom 
es biologiuarad aqtiuri nivTierebebi SeiZleba 
gaxdes Cveulebrivi sinTeTikuri antibiotikebis 
adeqvaturi Semcvelebi. baqteriocinebi warmoad-
genen sxvadasxva antimikrobuli preparatebis, ro-
goricaa dezinfeqtantebi, pestecidebi, baqterio-
fagebi,  fuZes. arian ra baqteriebis cxovrebiseu-
li produqtebi, baqteriocinebi bunebaSi icaven 
baqteriebs konkurenti baqteriebisagan. mravali 
Catarebuli kvlevebis Sedegebis Tanaxamad, maT 
axasiaTebT, rogorc baqteriostaturi, aseve baqte-
riociduri moqmedeba in vivo da in vitro. amavdroulad, 
isini gacilebiT ufro usafrTxo arian makroor-
ganizmebisa da garemosaTvis, vidre antibiotikebi. 
baqteriocinebi ar iwveven organizmis sensibilize-
bas da imunitetis daTrgunvas. antibaqteriuli moq-
medebis wyalobiT zogierT baqteriocinebs ukve 
iyeneben medicinaSi (kolibaqterini, bifidumbaqte-
rini), veterinariaSi (nizini), kvebiT mrewvelobaSi 
(laqtobacilini) da soflis meurneobaSi (fito-
lavini). vinaidan yvela baqteria ar gamoyofs baq-
teriocinebs, producenti baqteriebis sia sakamaod 
mcirea.
cnobilia, rom Bacillus saxeobis baqteriebi, kerZod,  

Bacillus subtilis, xasiaTdeba usafrTxoebis kultura-
luri Tvisebebis maCveneblebiT, rac iZleva maTi 
baqteriocinebis sinTezisaTvis gamoyenebis saSua-
lebas. yovelive zemoaRniSnulidan gamomdinare,  
kvlevis mizans warmoadgenda Bacillus subtilis ATCC 
6633 Stamis, rogorc axali preparatebis poten-
ciuri wyaros, Tvisebebis gansazRvra. statiis av-
torebis mier specialurad baqteriebis antibaqte-
riuli Tvisebebis gansazRvrisaTvis SemuSavebulia 
ori originaluri meTodi.
pirveli meTodis mixedviT xorcieldeba wi-

naxsenebuli Stamis daTesva 5 gram-dedebiT da 5 
gram-uaryofiT baqteriebTan erTad, ris Semde-
gac baqteriebs Soris gamovlinda garkveuli an-
tagonizmi. Bacillus subtilis eqsperimentebSi moxda 
baqteriebis Staphylococcus epidermidis, Streptococcus 
pyogenes, Streptococcus agalactia da Enterococcus fecalis 
inhibirebis zrda. Semdgom kvlevebSi ATCC 6633 an-
tibaqteriuli nivTierebis miRebis cda warmatebiT 
dasrulda.
meore meTodi aris baqteriofag-tipirebis msgav-

si. avtorebis mier gamomuSavebuli am meTodis  
Tanaxmad, Bacillus subtilis sainokulacio masalis 
erTi wveTi damatebuli iqna zemoaRniSnuli aTi 
baqteriiT kolonizirebul da gamomSral petris 
fialaSi inkubaciamde.


