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AHTaroHiCTHYHA AKTHBHICTh MPOOIOTHKIB i3 darnm
710 i30.19TIiB 0aKTepiii pOTOBOT MOPOKHHHH NALEHTIB i3 NAPOIOHTHTOM

O.10. Pigic. M.B. Kpusuosa, B.I. Hikonaiuyk
Yowzopooceiuit nagionaisidl yuisepoument. Yaceopoo. Yepaina

3HAUHA HOMIMPCHICTD 3AIECIEHMY 3aXBOPIOBAHE TRAHUH LAPOIOHIA CBLIUHIL 1IP0 HCOOXIHICTE LIPOBCACHHS LIPOQLIAKTHUHUX 1 IIKVBaI-
SIBLHX axo/. Han 1000epesin SI0CGRCIIHSL HOKQRL TH BHCOKY PCIHMCTCIITENCTE MITAMIB, RHUICIIMX 13 POTOROT HIOPOMHMIIY 1Al 111 13
TIAPOIOTITHTOM, 710 ATTHCIOTHRIR, TTI0 CRIiTMHTE TG HeoONTHCTT TIOMVEY aTMLTEPIATHRIIR METOR MKYRAIT THOTO 3aXBOPIOHATITL
QLUIHIME POKUMU BCHIHKE ¥BAA UPHAUISICTRCST BURMCHITI MOZECIMBOCTT BUKOPHCTAHIE HPOOLOTHKIR 13 MCTOIO KOPCKTIT MIKPOGUIOpH poTo-
BOI TIOPOKITHITH. Y CTATTI OTIHCAFIO CYYACH /I TIpa TIOTENTHHATT Tepenart Ta ocTIoRT RIACTHROCTI CIIOPOBHY TPASIOTHRIR POty Bacilius,
1110 HOKA3YIOTE 1ICPCIICKTHBHICTD 1 aKTY &IBHICTE IX BHKOPUCTAHHS ¥ CTOMETO. [0NTYHIN 1pakTHid. [aBeicHo posvIIbraTy JoC. IBKCHE i1 Vifro
AlMTArOHIC UMK BIacTHROCTCH Garpuispanx Siolipenapain («bioctiopuiny, «Cydatiny, «Hopaoduiopar, «Firrepmyepninay) B KIsei
TITTAMH MIKPOOPTAHIMIB, RHILTEHHX 13 POTOROT TIOPOKITHITH TIATTCTITIR 13 SArTaTHHEME 3aXROPIORATIIAME TKAITHI Tapo;1orma. 1 lafdimoro
SHTANOHICTUMHOK AKTHBHICTI BONOIE LIpeliapar «biociopusy. 11¢ Mo#e OvIH HIOB S36HO 3 HASBHICTH) IBOX 1IPOOIOTHUHMX 1TTaMiB ¥ Horo
cictg . ToMy dRTYQIBIMM SRUIMITACITLCS HPOBCICIHS 10RUIBIIAN JIOCIIDRCI 13 MCTOIO KOPCKIIT MIKpOGIONCIO3Y POTOROT HOPOAHHIK
TIATHCTITIR 13 TIRPOJIOTITHTONM 3 JIOTIOMOTOIO TIPOSIOTHKIR.
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Antagonistic activity of Bacillus probiotics
against bacteria isolates of oral cavity of patients with periodontitis

Q. Rivis, M. Kryvtsova, V. Nikolajchuk
Uzhgorod National Unisversitv, Uzhgorod, Ulraine

[t is admitted that the normal human microflora plays an important rele in supporting homeostasis, forming immune mechanisms and
metabolism. Nowudays, there is a constant growth of diflerent discases due o microbiological imbalance in g lwman organism. Preparations
containing “good bacteria™ have been used for therapeutic purposes since ancient times. The mechanism of probiotics influence comprises
their ability to compete for adhesion sites with the pathogens, o exhibil antagonistic activity and stimulate the immmme system of a host.
Most of probiotics commenly used are the spores of Bacillus. Tnitially the mean [ocus of their use was the prevention of gastrointestingl dis-
orders. So, the use of probiotics in dental practice is a poorly studied area. In recent vears, probiotics have been investigated to provide the
oral health. Therclore the study of using probiotics for comrection ol the oral microllora m people with nflammatory discases of the perio-
dontal tissues is promising. Our previous studies have shown changes in microbial commumty of an oral cavity in patients with periodontitis,
[n particular, the reducing munber of obligate microorganisms and increasing number of pathogens was demonstrated. The paper describes
the current data on the polential benetits and basic propertics of the Bacifius spore probiotics, which demonstrate the viability and relevance
in dental practice. The study tested antagonistic activity of commercial Baciffus probiotics "Biosporin” ("Biepharma", Ukraine),
"Subalinum" ("Biopharma”, Ukraing), "Nonnaflore” ("Sanofi-Aventis Zrt.", Iungary) and "Lnterogemmina” ("Sanoli-Synthelabo SpA”,
Ttaly) against clinical strains of microorgunisms isolated (rom the oral cavity of patients with periodontitis. Thus, (urther studies on the role of
spore probiotics in correction of the oral cavity microflora as a part of complex treatment of periodontitis should be carried ot
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Introduction

All local microbe ecosystems by close interaction
between themselves and the organism of a human create the
unified symbiotic system which sustamable function due to
the comiplicated and diversified mechanisms of regulation
(Sumonova and Ponomareva. 2008). However. the dynamic
balance between the normal and pathogenic microflora in the
oral cavity may change under influence of local and / or
general factors what may canse some diseases. One of the
most comumon diseases affected the oral cavity are caries and
flammation of periodontal tissue.

Application of the anliscplics and antibacterial drugs for
treatment  of periodontitis quitc oficn resulls in the
complication of thc microbial imbalancc of oral cavity.
Another point of concern is resistance of microorganism {0
the antibiotics. Our recent studies demonstrated the high
resistance of straing isolated from the periodontal pocket of
the individuals affected by periodontitis to antibiotics whal
(estifies to the fact that it is necessary o develop altermative
methods for correction of microflora in the oral cavity of the
human sullfering this discasc (Rivis, 2012). Gasula and
Cutting (2002) by genctic-engingering chimeric gene s H-
lacZ which is cxpressed only in the vegelative cells
cstablished that the spore /3. subiilis is able 10 sprout in the
stomach of a mice and proved its ability 1o have probiotic
clTect.

Employment of the bacillary probiotics for the correction
ol the microbial community is considered very instrumental
for the following rcasons: antagonistic cffect on (he
pathogenic and conditionally  pathogenic microorganisms
causcd by dipicolinic acid of spores and the antibiotics,
bacteriocins and ferments which are  synthesized by
vegelative forms; stimulation of immunocompeltent cells,
activation of production of mterferons (Hong et al., 2004
Skrypnik and Maslova. 2009).

The recent investigations have already proved the
efficiency of application in dentistry of probiotic strains of
Lactobacitlus for the correction of the microflora of the oral
cavity (Marsh, 2000; Reddy et al, 2011). In particular,
Krasse et al. by application of L. remteri in the oral cavity
noted reduction of bleeding in the gums of the patients
suffering gingivitis and inhibition of its further development
(Vaseva, 2010: Narang et al., 2011, Agarwal et al. 2011).
Koll-Klais and others discovered that the resident lactobacilli
flora is able to inhibit the growth of Porphvromonas
gingivalis and Prevotella intermedia correspondingly by 82
and 65% (Narang ci al., 2011; Agarwal ¢l al., 2011; Mohanly
¢t al., 2012). Probiolic strains included into the periodontal
bandage in the optimal concentration 10° CFU/ml arc able (o
oppress the amount of periodontal pathogenes such as
Baciteroides sp., Actynomices sp., S. intermedius and C. alhi-
cany (Agarwal ¢t al, 2011; Narang ¢t al,, 2011; Mohanty ci
al., 2012), The above authors cstablished that the period of
remission following the treatment of periodontitis by appli-
cation of bandages contained [. casei lasts 10-12 months,
It was obscrved that the patients who consumed the chewing
gum containing probiotics had improved their periodontal
stalus (Mohanty ct al.. 2012). Elahi ct al. testing the
character ol colonization of /. acidophifus and /.. fermentum,
showed rapid dicrcase of . albicans in the oral cavity of a
mouse afier taking of probiotic strains (Narang ct al., 2011).

The application of Baciilus probiotics is considered very
prospective in the dentistry. In particular, the alternative
method was tested in vitro for the prevention of purulent
complications occurred after extraction of a tooth by
application of Bacillus based biopreparations (Rusyn et al,,
2012). So far, it is very important to proceed the
investigations focused on correction of the microflora of the
oral cavity of the people who suffer periodontitis by
application of Bacillus probiotics.

The pumpose of the article is to demonstrate the
antagonistic effect of the probiotic products of the gemus
Baeiflius  ("Biosporin”,  “Subalinum”®,  “Nonmnoflore™,
“Entcrogermina”™) as o the clinical strains ol the microorga-
nisns isolated from the oral cavity of the people suffering of
mflammation of periodontal tissuc,

Materials and methods

The subject of investigalion arc probiolic preparations
produced ol the microorganisms of the genus SBacillus,
namely "Biosporin”, “Subalinum”,  “Normaflore”,
“Enterogermina”. “Subalinum™ dry (producer “Biopharma”,
Ukraine) is the microbic mass of live antagonistic active
culure fBacillus subtilis B-5020, [rcese dried by adding
sucrose-gelatin medium. “Biosporin” {producer
“Biopharma”, Ukraine) contains the dry strains of Bacillus:
B subtilis B-5007 and B licheniformis B-3514.
“Entergermina” (producer “Sanofi-Synthelabo S.p. A", Italy)
is the suspension for per oral application which contains
spores of polyresistant strains Bocillus clausii. “Normaflore™
(producer “Sanofi-aventis Zrt.”, Hungary ) is the suspension
for per omal application which contains spores of
polvresistant strains Bacillus clausii.

The subject of investigation are the cultures of clinical
strains of microorganisms isolated from the periodontal
pocket of the people with periodontitis, namely Neisseria sp.,
Stapinvilococens  aureus, Candida  albicans, Fnterobacler
aerogenes Ne 1. timterobacier aerogenes Nel. Fischerichia
coli. Streptococeus mitans. Intermicrobe interrelations were
imvestigated by application of the method of deferred
antagonisin  (perpendicular streak) as 1o their ability (o
oppress (he vital activity of various quantity of icst-cultures
and values of the zones of deferred growth (Ryzhkova ¢t al..
2009). The suspension of cullues ol probiotic
microgrganisms in the concentration ¢qual 1o onc dosc of
preparation was sown along the diameter of the dried Petri
dish with the Gausc’s medium Nel, The crops were
incubated 24 hours in the thermostat under +37 £ 1 °C and
24 hours at rom temperature. Afier that by perpendicular
streak 1-2 mm back from the line of growth the suspensions
of onc day cullures of clinical test strains of the
microorganisms were sown. The (ests were conducted
3iimes. The results of investigations were approved aller
18 hours ol incubation with reference 1o the sones of
inhibition of growth ol test-strains by measuring these zones
by a ruler in mm. The simultancous sowing by streak on the
dish with the same medium without investigated probiotics
wias used for the control of growth of test-cullures. The test
strains were considered insensitive when the zone of deferred
growth was 0— mm. a bit sensitive with the zone of deferred
growth 3-10 mm and highly sensitive with the zone of
deferred growth 10 mm. In every case for every test-strain it
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was calculated the average arithmetic value of deferred
growth and its error (A= m).

Results

By investigation of the antagonistic activity of probiotics
il was established that bacteries being the background of the
biopreparations, have demonstrated different level of
opression effect to various strains of test-cultures, As you see
at the table probiotic “Biosporin™ demonstrated the highest
anatagomistic effect. The highly sensitive to the effect of this
preparation were such baclerial strains as Neisseria sp., S.

aureus, C. albicans, E. coli. what is testified by signficant
zone (s) of deferred growth of these cultures (Table).

“Biosporin” was the only one among the studied probiot-
ics that inhibited the growth of C. albicans (competitive in-
hibition zone was 10 mm). Very low antagonistic effect of
this preparation was marked on the clinical strains of -
terobacter. Perhaps high antagonistic activity of the “Bio-
sporin” provided by the presence of two Bacillus strains
(Fig.). The preparation “Subalinum” supresses the growth of
clinical strains of gemus Neisseria and Staphyviococcus. Its
sizes of inhibition growth were 20.3 and 16.7 mm respec-
tively. It turned out that the rest of the strains were either not
sensitive or low sensitive to that probiotics.

Table
Antagonistic activity of probiotics based strains genus Bacillus
Zone of inhibition (M + m, mm)
: w ; : Biosporin . :
* et . subtlis B3z0 | B subils B-5007 ey O et
B. licheniformis B-3514
1 |Neisseria sp. 20,30 £0,33 21,00+ 1,00 2.33+0.33 1,33+ 067
2 |Staphvlococeus aureus 16,70 £0,33 15,70 £0,90 1,67+0.33 1,67+033
3 |Candida albicans 3,33 0,67 10,00 £0,10 2,00£0,10 2.33+£0.33
4 |Enterobacter cloacae Ne 1 1,33 +£0,33 1,00+£0,10 0,33+£0,33 0
5 |Enterobacter cloacae No 2 1,67 £0,33 2,67+033 0,67+0,67 1,33+0,33
6 |Escherichia coli 4,00 + 0,58 13,00 £ 1,00 3,00+ 1.00 1.67+0,33
7 |Streptococcus mutans 0 0 0 0

L

3

Fig. Bacteriostatic effect of probiotic “Biosporin™ on strains of microorganisms isolated from the oral cavity of patients

with periodonttits: [ — Neisseria sp., 2 — 8. aureus, 3 — C.

Probiotics “Normaflore”™ and “Entergermina™ demon-
stared low anatogostic effect to all the studied clinical strains,
The sizes of inhibition zones vary from 0 to 3 mm,

All investigated biologics demostrated very low ana-
togonistic effect to the clinical strains of genus Frterobacter.
The investigation ol antogonistic effect of the spore (bacil-
latv) probiotics as to the clinical strains ol Streptococcus of
the oral cavity (in particular S. mutans) showed no growth
oppression of the above culture.

Discussion

Nowadays widespread use of antibiotics provokes the
development and proliferation of the antibiotic resistant
strains. The aftermath of that tendency is a microbial imbal-
ance in human organs and systems. and impact on the whole
human body. For instance, imbalance of the oral cavity mi-

albicans, 4 — E. cloacae No 1, 5 — E. cloacae Ne 2, 6 — E. coli

croflora may cntail the changes in stomach microflora. The
application of probiotics is considered (o be the most pro-
spective and effective way for dysbiosis treatment. The ma-
jority of the probiotics are designaled [or treatment and pre-
vention of the microbial imbalance ol alimentary canals,
while separate probiotics are designated lor sanitation of an
oral cavity and urogenital system.

The most common probiotic strains belong to the genera
Lactobacillus and Bifidobacterium. Currently used probiotic
microorganisms in oral (reatment are: /L. acidophilus,
L. rhamnosus, L. casei, B. bifidum, B. longum and others
(Jain and Sharma, 2012; Vishnu, 2012). Some authors con-
sider that there is the interconnection between daily con-
sumption of food and development of periodontitis (Narang
et al.. 2011; Mohanty et al.. 2012). Milk, milk products and
yoghurt are the most popular carriers of probiotics. Milk
contains calcium, calcium lactate and other organic and inor-
ganic compounds with known anti-cariogenic properties.
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Thus, they prevent the colonization of oral cavity by patho-
gens (Jain and Sharma, 2012).

The results obtained /rz vifro testify that some industrial
strains of spore-forming bacteria used in probiotic prepara-
tions demonstrate high antagonistic effect to the climical
strains of pathogenic microorganisms isolated from the
periodontal pocket. Thereby, contimation of the research of
probiotics of the spore-forming bacteria is promusing for the
rising capabilities for the microbiological balance correction
in the oral cavity of people with periodontitis.

Conclusion

The antagonistic effect of the modern probiotic prepara-
tions based on the strains of the spore-forming microorgan-
isms is under rescarch. It is established that probiotic prepa-
rations “Biosporin™ and “Subalinum™ are characterized by
pronounced antagonistic clfect to clinical strains of patho-
genic and conditionally pathogenic microorganisms such as
Neisseria sp. and S, qurens . The antagonistic elfect to the
steains ol genus frterobacter and Streptococes isolated [rom
the oral cavity is less pronounced. Probiotic “Biosporin™ inhib-
its growth of . afhicans and /<. cofi. Due (o the our rescarch
the modern biologics may be recommended as one ol the
remedies for the microflora correction of oral cavity.
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