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Из 84 исследованных образцов крови бактерии обнаруже-
ны в 21 (25%) случаях; в 19 (90,5%) из них гемокультура 
была мономикробной, в 2 (9,5%) случаях - полимикробной. 

На основании микробиологических, клинических и эпи-
демиологических данных 21 пациенту поставлен диагноз: 
ассоцированная с реанимационным отделением инфекция 
кровотока. У 16 (76,2%) пациентов диагностированы пер-
вичные инфекции кровотока и с центральным венозным ка-
тетером ассоциированные инфекции кровотока, У 4 (23,8%) 
пациентов - вторичные инфекции кровотока; 3 из них вызва-
ны пневмонией, связанной с вентилятором, 1 - с инфекцией 
мочевых путей, связанной с катетером. 

Наиболее часто в отделении реанимации при инфекциях 
кровотока выделялись коагулазонегативные стафилококки 
(30,4%), A. baumannii (21.7%) и K. pneumoniae (17.4%).

Предотвращение инфекций кровотока должно быть приори-
тетом для больниц, и для этого в них должны быть внедрены 
современные методы контроля и профилактики инфекций.

reziume

reanimaciul ganyofilebasTan asocirebuli 
sisxlis nakadis infeqciebi multiprofilur 
saavadmyofoSi, Tbilisi, saqarTvelo

1,2m. wereTeli, 2l. malania, 2d. wereTeli, 
2o. cagareiSvili, 1e. vaSakiZe 

1Tbilisis saxelmwifo samedicino universiteti, 
infeqciuri sneulebebis departamenti; 2daavade-
baTa kontrolisa da sazogadoebrivi janmrT-
elobis erovnuli centri, Tbilisi, saqarTvelo

sisxlis nakadis infeqciebTan dakavSirebu-
lia sikvdilobis maRali maCvenebeli, damate-
biTi sawol-dReebi da samedicino momsaxurebis 
xarjebis zrda. sisxlis nakadis nozokomiuri 
infeqciebiT dasnebovnebis maRali riski gaaCni-
aT reanimaciuli ganyofilebis pacientebs, rac 

ZiriTadad daavadebis simZimiT da xSiri invazi-
uri, diagnostikuri da samkurnalo procedure-
biTaa ganpirobebuli. sisxlis nakadis nozoko-
miuri infeqciebis ganviTarebis yvelaze xSiri 
mizezia kaTeterizacia. kaTeterTan asocirebuli 
sisxlis nakadis infeqciebi upiratesad gamowveu-
lia pacientis da samedicino personalis kanze 
arsebuli mikroorganizmebiTa da kaTeteris baq-
teriuli dabinZurebiT. 
2015 wlis 1 ivlisidan 2016 wlis 30 ivnisis 

CaTvliT, Tbilisis multiprofiluri saavadmyo-
foebis reanimaciuli ganyofilebis pacientTagan 
diagnoziT - sistemuri anTebiTi pasuxis sindro-
mi, mikrobiologiuri kvlevisTvis aRebul iqna 
sisxlis wyvili nimuSebi. maTi kultivireba da 
izolirebuli mikroorganizmebis antibiotikebis 
mimarT mgrZnobeloba isazRvreboda EUCAST-is 
standartebis mixedviT. gamokvleuli 84  sisxlis 
nimuSidan 21-Si (25%) aRmoCnda baqteriuli nazar-
di. baqteriuli nazardi 19 (90,5%) SemTxvevaSi iyo 
monomikrobuli, orSi (9,5%) ki polimikrobuli. 
mikrobiologiuri, klinikuri da epidemiologi-

uri monacemebis safuZvelze 21 pacients daesva 
diagnozi: reanimaciul ganyofilebasTan asoci-
rebuli sisxlis nakadis infeqcia. 16 (76,2%) pa-
cients - pirveladi sisxlis nakadis infeqciis 
da centralur venur kaTeterTan asocirebuli 
sisxlis nakadis infeqciis, xolo 4  (23,8%) - meo-
radi sisxlis nakadis infeqciis diagnozi (m. S. 
3 gamowveuli iyo pnevmoniiT, erTi ki kaTeter-
asocirebuli saSarde gzebis infeqciiT). reani-
maciul ganyofilebasTan asocirebul sisxlis 
nakadis infeqciebs upiratesad iwvevdnen koagu-
laza-negatiuri stafilokokebi (30,4%), A. bauman-
nii (21.7%) da K. pneumoniae (17.4%).
saavadmyofoebisTvis sisxlis nakadis infeqciebis 

prevencia warmoadgens prioritets da aucilebe-
lia maTSi unda danergos infeqciebis prevenciisa 
da kontrolis Tanamedrove meTodebi.
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The change in the species composition of the oral cavity flora 
plays one of the major roles in the etiology of diseases that affect 
the quality of life and cause systemic diseases in patients [10]. 
The recent data on the structure and composition of microbial 
accumulation have revealed the stability of the human oral mi-
croflora. The improvement of knowledge on the factors affecting 
the etiology and pathogenesis of oral cavity diseases contributed 
to the clarification of traditional approaches to control the for-
mation of biofilms, which served to develop new preventive and 
curative strategies [1,4,7].

Much of the current attention has focused on photodynamic 
therapy as an approach for influence on microorganisms. The 
method relies on light-absorbing photosensitizers that can pen-
etrate into the bacteria. Once the photosensitizers are activated 
by light, they can generate cytotoxic singlet oxygen and free 
radicals. Photodynamic therapy has been increasingly used to 
treat infectious diseases of the oral cavity. Antimicrobial photo-
sensitizers, such as toluidine blue and methylene blue, may be 
activated by the laser radiation and affect both gram-positive and 
gram-negative microorganisms [5,6,12].
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Aim - to evaluate the effect of combined action of antibac-
terial drugs under the influence of low-intensity laser radiation 
on the clinical strains of S. aureus and S. salivarius in the oral 
cavity.

Material and methods. The examination of the oral cavity 
with a material sampling for microscopic smear was carried out 
in 20 individuals with dental caries, 20 individuals with peri-
odontitis and 10 individuals without any signs of dental disease. 
All individuals were aged 30-50. The material for microscopic 
study was taken from the surface of the teeth and cavities with 
caries of infected teeth and from periodontal pockets.

The material was collected with a sterile excavator. The bio-
logical substrate was inoculated within one hour after the col-
lection: Mitis-Salivarius Agar (Hi-media, India), 5% blood agar, 
meat peptone agar (MPA) - to detect other oral streptococci, 
Christovich yolk-salt agar - to detect staphylococci from leci-
thinase activity incubated at 37°C. for 24 hours.

The generic affiliation of aerobic bacteria was determined 
based on morphological and tinctorial characteristics (smear and 
Gram staining), cultural properties (determination of the shape 
and size of colonies, the nature of edges and surfaces, structure, 
consistency of colonies, the pigment presence) and the establish-
ment of appropriate biochemical features. The microorganisms 
were identified according to the classification given in the ninth 
edition of Bergey’s manual [9].

The intensity of the microorganism isolation was evaluated 
by two parameters - the frequency of selection and percentage 
content among other aerobic microorganisms which included 
cariogenic streptococci, streptococci of other groups (e.g. en-
terococci), staphylococci, Escherichia, coryneform bacteria, 
Candida species and others microorganisms.

The specific affiliation to S. salivarius was determined based 
on the morphological and tinctorial characteristics, cultural 
properties and establishment of appropriate biochemical fea-
tures - utilizing Streptotest (Lachema, Czech Republic).

14 strains of S. salivarius and 5 strains of S. aureus were iden-
tified in dental caries, 10 and 8 strains in the periodontitis S. 
salivarius and S. aureus, respectively. As well, 5 strains of S. 
salivarius were found according to investigated biochemical ac-
tivity tests. For the control, the reference strain of Staphylococ-
cus aureus ATCC 25923 (F-49) and pure cultures isolated from 
healthy individuals were studied.

The intensity of microorganism isolation was evaluated by the 
frequency of microbial strain isolation. The latter was expressed as 
two values: the absolute number and corresponding percentage.

The pure cultures isolated from individuals with dental caries or 
periodontitis were used as the experimental samples to study the ef-
fect of laser radiation combined with pharmacological drugs.

The source of radiation was a laser diode module BAKU BK 
- 1502DD with the blue spectrum and a wavelength of 445 nm, 
the output power was given by a direct current of a pump.

The bacterial suspension with a density of 1.0 according to 
McFarland were placed in sterile tablets in a volume of 0.1 ml 
and then exposed to the laser radiation. The culture was previ-
ously diluted to 10-4 microbial bodies/ml.

The method of double serial dilutions in the Müller-Hinton 

broth [1] was used for investigation of microbial sensitivity to 
antibacterial drugs [2]. The bacterial suspension from the inves-
tigated and control groups in a volume of 1.0 ml were added to 
the tablets by 0.1 ml in the resulting antibacterial drugs (AD) di-
lution to 1: 160 (minimum inhibitory concentration). A 5 minute 
exposition to laser beam of the blue spectrum with the capacity 
of 700 mW was applied during the logarithmic phase of growth. 
After irradiation, the entire volume of bacterial suspension (0.1 
ml) was recollected with a micropipette onto a solid medium, 
sprayed with a spatula and kept in a thermostat at 37 °C. In 24 
hours the number of colonies was counted and the obtained re-
sults were compared with the control group (intact).

Statistical comparisons were performed utilizing the applica-
tion package for statistical analysis of data «Instat» (GraphPad 
Software Inc., 1993). During statistical processing, results were 
obtained as the average value of the investigated parameter (M), 
the standard error (m) (deviation) and the reliability index (p).

Results and their discussion. The selective study of the oral 
cavity showed a wide range of dysbiotic changes among sub-
groups with dental caries and periodontitis. Dental caries sub-
group included leading factors such as excessive colonization 
of S. Salivarius 44 (97.8%) and S. aureus 8 (17.8%). Along with 
that, oral microbial flora of the investigated individuals with 
periodontitis had a different trend. In particular, staphylococcus 
demonstrated an excessive growth in 12 (26.7%) and S. salivar-
ius 38 (84%) individuals assigned to the periodontitis subgroup.

Twenty-nine individuals were found to have S. salivarius even 
though they did not suffer from any dental pathology. It is im-
portant to note that no case of S. aureus isolation was reported in 
the subgroup without any signs of dental disease.

The use of antibiotics with no irradiation was defined as the 
control (Table 1). The growth intensity of 7.4 ± 1.0 CFU/ml 
was found in the periodontitis subgroup when both antibiotics 
and 5 min low-intensity laser radiation (LLR) were introduced, 
whereas the growth intensity was equal to 29,8±1,1 CFU/ml (p 
<0.001) after antibiotic use. In case of a 5 min exposition to LLR, 
isolates from the dental caries subgroup showed the growth in-
tensity of (18,5 ± 1,1) CFU / ml (p <0,001). The dental caries 
cultures that were not exposed to LLR indicated (29.8 ± 1.2) 
CFU/ml (p <0.001) growth. The comparison between S. aureus 
growth intensity from periodontitis samples in irradiated and 
non-irradiated subgroups was respectively equal to (44,0±1,7) 
CFU/ml and (73.9 ± 1.5) CFU/ml (p <0.001). The number of S. 
aureus microbial cells in isolates obtained from individuals with 
dental caries after a 5 min LLR was (17,5 ± 1,2) CFU/ml. While, 
the same parameter was (68,5±1,3) CFU/ml in isolates that were 
not exposed to LLR (p<0.001).

Table 2 shows that in case of penicillin application to S. sali-
varius isolated from individuals with dental caries, the microbial 
number was equal to 20,7±2,6 CFU/ml, whereas in periodontitis 
isolates - 19,6±4,4 CFU/ml, both results are greater than the con-
trol - 15,2±3,2 CFU/ml (p<0,001). In case of amoxicillin / cla-
vulanate use, a slight decrease was observed in the quantitative 
level of S. salivarius cultures from dental caries - 15.0±3.6 CFU/ml 
(p<0.001) and periodontitis isolates - 17.0±4.2 CFU/ml (p<0.001), 
respectively, compared to the control - 19.3±3.4) CFU/ml. The 

Table 1. Growth intensity of S. salivarius and S. aureus under conditions of LLR

LLR Dental caries Control 
(without LLR) Periodontitis Control 

(without LLR)
Source of S. salivarius (CFU/ml×103) 18,5±1,1 29,8±1,2 7,4±1,0 29,8±1,1

Source of S. aureus (CFU/ml×103) 17,5±1,2 73,9±1,5 44,0±1,7 68,5±1,3
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application of cephalosporins presented lower antimicrobial 
activity in the investigated groups - 10,1±3,3 compared to the 
control - 10.4±1.5 CFU/ml (p<0,001). Their level was equal to 
14.8±2.8 and 15.4±2.9 CFU/ml (p<0,05) for dental caries and 
periodontitis - 13,2±3,4 and 14,4±4,3 CFU/ml (p<0,001). In 
case of lincomycin use in relation to S. salivarius, the microbial 
number was equal to 20.9±3.9) CFU/ml (p>0.05) and 18.7±3.8 
CFU/ml (p<0.001) that showed statistically significant differ-
ence from the control - 16,1±3,1 CFU/ml.

In case of benzylpenicillin use in relation to S. aureus iso-
lated from individuals with dental caries, the number of sprouted 
microbial cells was equal to (16.8 ± 1.7) CFU / ml, whereas 
isolated from individuals with periodontitis (16.0 ± 2.6) KUO 
/ ml (Table 3). When applied amoxicillin / clavulanate, a slight 
decrease in the quantitative level of S. aureus cultures was ob-
served. In particular, for dental caries the microbial number 
was equal to (17,4 ± 3,3) CFU / ml, for periodontitis - (16,6 ± 
3,1) CFU / ml. As for the reference strain, the number of colo-
nies for both antibacterial drugs were - 16.8±1.7 CFU/ml and 
17.4±3.3 CFU/ml, respectively, however there was no statisti-
cally significant difference between the compared isolates. The 
use of the 1st generation cephalosporins as a drug of choice for 

the treatment of oral infection showed a decrease in the anti-
microbial activity compared to the control isolates. Their lev-
els were equal to 14,5±4,6 CFU/ml for dental caries, whereas 
for periodontitis 15,4±4,1 CFU/ml, and the control - 16,6±2,5 
CFU/ml (p<0.001). The efficacy of the 3rd generation cephalo-
sporins was expected to be slightly lower or similar to the 1st 
generation cephalosporins. For the control strains, a decrease in 
culture growth was found to a lesser extent - 17.6±2.1 CFU/ml 
(p<0.001). The application of cefotaxime in dental caries iso-
lates caused the growth rate of 14,5±2,5 CFU/ml, and in peri-
odontitis isolates - 15,1±2,5 CFU/ml.

In case of lincomycin applied to isolated S. aureus from indi-
viduals with dental caries, the number of colonies was equal to 
19.9±1.9 CFU/ml, whereas periodontitis 19.9±2.3 CFU/ml, and 
20.1±3.1 CFU/ml for the reference strain, respectively.

The obtained data analysis has revealed that the use of an-
tibacterial drugs of various groups has different impact on the 
activity of S. salivarius and S. aureus strains in regard to the 
microbial source.

No presentations of S. salivarius bacterial growth was detect-
ed during the combined use of laser radiation and antibacterial 
drugs for 5 minutes. 

Table 2. Growth intensity of S. salivarius under conditions of combined antibacterial drug use with LLR
Source of S. salivarius

(CFU/ml×103) Dental caries Parodontitis Control

Antibacterial 
drugs

Penicillin 20,7±2,6* 19,6±4,4** 15,0±3,6**
Amoxicillin /
clavulanate 19,3±3,4*.** 17,0±4,2** 15,2±3,2**

Cefalexin 14,8±2,8** 13,2±3,4*.** 10,4±1,5**
Cefotaxime 15,4±2,9*.** 14,4±4,3** 10,1±3,3**
Lincomycin 20,9±3,9** 18,7±3,8** 16,1±3,1**

Antibacterial 
drugs +LLR

Penicillin 0 0 0
Amoxicillin /clavulanate 0 0 0

Cefalexin 0 0 0
Cefotaxime 0 0 0
Lincomycin 0 0 0

notes: * – statistically significant differences compared to the * control (р<0,001)
** – statistically significant differences compared to the cultures unexposed to LLR (р<0,05)

Table 3.Growth intensity of S. aureus under conditions of combined antibacterial drug use with LLR
Source of S. aureus

(CFU/ml×103) Dental caries Periodontitis Control

Antibacterial 
drugs

Penicillin 16,8±1,7*.** 16,0±2,6** 16,8±1,7**
Amoxicillin /
clavulanate 17,4±3,3*.** 16,6±3,1** 17,4±3,3**

Cefalexin 14,5±4,6** 15,4±4,1* 16,6±2,5**
Cefotaxime 14,5±2,5*.** 15,1±2,5** 17,6±2,1**
Lincomycin 19,9±1,9** 19,9±2,3** 20,1±3,1**

Antibacterial 
drugs +LLR

Penicillin 0 0 0
Amoxicillin /
clavulanate 0 0 0

Cefalexin 0 0 0
Cefotaxime 0 0 0
Lincomycin 0 0 0

notes: * – statistically significant differences compared to the * control (р<0,001)
** – statistically significant differences compared to the cultures unexposed to LLR (р<0,05)
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There was not any difference in the antimicrobial activity of 
penicillin and amoxicillin / clavulanate when S. salivarius was 
collected from healthy individuals, which may indicate that iso-
lates acquire β-lactamase from individuals affected by dental 
caries. The use of the first and third generation cephalosporins 
showed moderate antimicrobial effectiveness. The application 
of lincosamides demonstrated minimal antimicrobial activity 
compared to other classes of antibiotics. 

Several studies [11,16] investigating the effectiveness of LLR 
have revealed minimal or insufficient influence on the viabil-
ity of microorganisms [14]. A slight loss and decrease in the 
level of the examined strains have been previously reported [3, 
13]. However, the use of photosensitizer for methylene blue 
or other dye significantly increased the efficacy when exposed 
to short-wave exposure, as the number of grown colonies was 
significantly reduced [7,8,15]. The combination of LLR and 
photosensitizers demonstrated a direct dependence between the 
bactericidal effect and concentration of the drug, exposure du-
ration and radiation power. According to the obtained results, 
the effectiveness of the combined AD and laser therapy reduced 
the concentration of drugs by the LLR activation. On the con-
trary, the use of AD in 1: 160 concentrations did not show any 
inhibitory effect on the growth of clinical and reference strains 
of the examined cultures. The application of various AD with 
LLR caused a decrease in growth rates of the investigated mi-
croorganisms.

Conclusion. The combined use of antibacterial therapy and 
laser radiation has demonstrated increased effectiveness for all 
investigated drugs followed by a complete delay in the growth 
of S. aureus and S. salivarius that indicates an improved com-
bined effect.

The application of photodynamic therapy, including LLR, 
combined with the antibacterial drugs can achieve a complete 
inhibition of microorganism growth. 
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SUMMARY

THE EFFECT OF COMBINED ACTION OF ANTIBAC-
TERIAL DRUGS WITH LOW-INTENSIVE LASER RA-
DIATION ON CLINICAL STRAINS S. AUREUS AND S. 
SALIVARIUS IN THE ORAL CAVITY

1Panas M., 1Kyryk K., 1Dzhalilova E., 2Kaminsky R., 
2Kefeli-Ianovska L., 2Sokurenko L.

1Danylo Halytsky Lviv National Medical University; 2Bogomo-
lets National Medical University, Kyiv, Ukraine

The oral mucosa is constantly contaminated by a large number 
of microorganisms that may cause diseases such as periodontitis 
and caries. The present paper aims to study the effectiveness of 
the antimicrobial effect of combined use of antibacterial drugs 
(AD) and low-intensity laser radiation (LLR) on S. aureus S. 
salivarius isolated from the oral cavity. The study included 20 
individuals with dental caries, 20 individuals with periodon-
titis and 10 without any signs of dental disease. The material 
for the microbacterial study was collected from surfaces of the 
teeth, oral cavity with dental caries and periodontal pockets. The 
intensity of bacterial isolation was estimated by two factors: the 
frequency of isolation and percentage of other aerobic microor-
ganisms.
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The obtained data demonstrated that the use of several anti-
bacterial drugs had a different impact on the strains of S. sali-
varius and S. aureus, depending on the source of their collection.

The collected isolates were used to determine the effect of 
a 5 minute laser radiation combined with antibacterial drugs. 
The simultaneous use of antibacterial therapy and laser radia-
tion showed an increase in the therapeutic effect of all inves-
tigated antibiotics followed by the inhibition of the growth 
presentations in S. aureus and S. salivarius. The application 
of photodynamic therapy, e.g. LLR, combined with antibac-
terial drugs allowed to achieve a complete inhibition of the 
microbial growth.

Keywords: Staphylococcus aureus, Streptococcus salivarius, 
low-intensity laser radiation, antibacterial drugs, oral cavity.
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Слизистая оболочка полости рта постоянно контаминиру-
ется большим количеством микроорганизмов, которые вы-
зывают такие заболевания, как пародонтит и кариес. 

Целью исследования явилось изучение эффективности 
противомикробного действия сочетанного применения 
антибактериальных препаратов и низкоинтенсивного лазер-
ного излучения на S. aureus и S. salivarius, выделенных из 
ротовой полости. 

Обследовано 20 лиц с кариесом зубов, 20 - с пародонти-
том и 10 - без признаков стоматологического заболевания. 
Материал для посева собирался с поверхности зубов и по-
лости рта при кариесе зубов и из пародонтальных карманов 
при парадонтите. Интенсивность выделения исследуемых 
микроорганизмов оценивали по двум показателям - частота 
выделения и процентное содержание среди других микро-
организмов аэробной группы.

При оценке полученных данных установлено, что анти-
бактериальные препараты разных групп проявляют различ-
ную активность на штаммы S.salivarius и S.aureus в зависи-
мости от источника их изоляции.

Выделенные изоляты были использованы для исследо-
вания результатов воздействия лазерного излучения при 
совместном использовании с антибактериальными препа-
ратами в течение 5 мин. При одновременном применении 

антибактериальной терапии и лазерного излучения установ-
лена эффективность действия всех препаратов, поскольку 
наблюдалась полная задержка роста S.aureus и S.salivarius, 
что указывает на высокую эффективность сочетанного дей-
ствия. Применение фотодинамической терапии, в том числе  
низкоинтенсивного лазерного излучения, в сочетании с ан-
тибактериальными препаратами позволяет достичь полного 
подавление роста микроорганизмов.

reziume

antibaqteriuli preparatebis da dabalintensi-
uri lazeruli gamosxivebis kombinirebuli moq-
medebis Tavisebureba piris Rrus S. AUREUS-is da 
S. SALIVARIUS-is klinikur Stamebze

1m. panasi, 1x. xiriki, 1e. jalilova,  2r. kaminski, 
2l. kefeli-ianovskaia,  2l. sokurenko

1lvovis danila galickis sax. erovnuli samedi-
cino universiteti; 2a. bogomolcis sax. erovnu-
li samedicino universiteti, kievi

kvlevis mizans Seadgenda antibaqteriuli 
preparatebis da dabalintensiuri lazeruli 
gamosxivebis Serwymuli moqmedebis efeqturobis 
Sefaseba S. AUREUS-is da S. SALIVARIUS-is piris 
Rrudan gamoyofil Stamebze. 
gamokvleulia 20 piri kbilis kariesiT, 20 – par-

odontitiT da 10 – stomatologiuri daavadebis 
niSnebis gareSe. masala daTesvisaTvis aRebuli 
iyo kbilebis zedapiridan da parodontuli jib-
eebidan – parodontitis dros. gamokvleuli 
mikroorganizmebis gamoyofis intensivoba fas-
deboda ori maCvenebliT – gamoyofis sixSiriT 
da procentuli SemcvelobiT aerobuli jgufis 
sxva mikroorganizmebs Soris.
miRebuli Sedegebis analizi miuTiTebs, rom sxva-

dasxva jgufis antibaqteriuli preparatebi av-
lenen araerTgvarovan aqtivobas S. AUREUS-is da 
S. SALIVARIUS-is Stamebis mimarT maTi izolaciis 
wyarosgan damokidebulebiT.
gamoyofili izolatebi gamoiyeneboda dabal-

intensiuri lazeruli gamosxivebis zemoqmedebis 
Sesaswavlad 5 wuTis ganmavlobaSi antibaqte-
riul preparatebTan Serwymulad. am erToblivi 
moqmedebis gamoyenebisas dadgenilia yvela pre-
paratis efeqturoba, rameTu ganviTarda S. AURE-
US-is da S. SALIVARIUS-is zrdis sruli Sewyveta. 
es ki miuTiTebs Serwymuli moqmedebis saukeTeso 
efeqtze. fotodinamiuri Terapiis gamoyeneba, maT 
Soris dabalintensiuri lazeruli gamosxivebi-
sa, antibaqteriuli preparatebTan kombinaciiaSi 
iZleva mikroorganizmebis zrdis sruli Sewyve-
tis SesaZleblobas.


