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FREQUENCY OF PRESENCE OF PERIODONTOPATHOGENIC BACTERIA
IN THE PERIODONTAL POCKETS

Janjalashvili T., Iverieli M.

Dental Clinic and Training-Research Center UniDent; Tbilisi State Medical University,
Department of Periodontal and Oral Mucosal Diseases, Georgia

Periodontitis is considered as one of the most common dis-
eases worldwide [5,6,17]. 8 out of 10 patients are suffering from
periodontitis of varying severity. The downward trend in the age
threshold also attracts lots of attention from specialists [3,10].
Periodontium complex inflammatory diseases are known to be
infections caused by bacteria colonizing the tooth surface, gin-
gival margin, and subgingival environment [1,7-9,18]. Chronic
periodontitis and peri-implantitis are initiated by unique patho-
genic bacteria of the so-called “red and bricky” complex detected
in tooth bio-membrane: Aggregatibacter actinomycetemcomi-
tans, Porphyromonas Gingivalis, Prevotella Intermedia, Tanner-
ella Forsythia and Treponema Denticola [1,8,9,12,14-16]. The
main mechanism for disease prevention and treatment consists
in regular removal of bacterial biofilm accumulated on the tooth
surface using mechanical forms of therapy (Ultrasound, Vector

56

or Laser Therapy) and for periodontitis, stage III - IV - Level A,
B or C — as well as abscessed form of periodontitis according
to new classification (22.07.2018 Amsterdam), taking this mea-
sure alone may be insufficient, therefore the use of combined
mechanical forms of therapy and systemic antibiotic therapy is
necessary to ensure effective treatment and reduce the relapse
rate of severe periodontitis [1,2,4,11,13].

In view of all the above mentioned, the purpose of this study
was to evaluate the efficiency of different mechanical forms of peri-
odontal treatment therapy: Ultrasound, Vector or Laser Therapy. To
achieve the above aim it is needed to detect the pathogenic markers,
identify their types, qualitative content and encounter frequency in
periodontal pockets of the patients with periodontitis, before and
after treatment. According to the study results an optimal individu-
alized patient-centered treatment plan has been developed.
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Material and methods. In the clinical study conducted on
periodontopathogenic microorganisms were involved 25 pa-
tients with generalized periodontitis, stage Il (A or B level), 20
to 60 years of age, without concomitant chronic diseases (wom-
en - 75% and men — 25%) who referred for treatment to the
TSMU Department of Periodontal and Oral Mucosa Diseases
and Dental Clinic and Training-Research Center “UniDent”.

The most common reasons for patient referrals: Gum bleeding;
Changing color, shape of the gums; Loose /shaky teeth; Halitosis.

Based on the methods of treatment, after identifying periodontal
markers we divided the surveyed patients into the following three
groups: group I - treatment with an Ultrasound scaler (n=9).

group II - treatment with Ultrasound Scaler and Diode laser
(n=8), group III - treatment with Ultrasound Scaler and Vector
Sistem (n=8).

Patient anamnesis (Anamnesis morbi and Anamnesis vitae)
has been gathered with absolute precision. Diagnosis was made
on the base of recording clinical findings for oral cavity, col-
lecting anamnesis, examination of face and oral cavity, detect-
ing clinical indices, getting Orthopantomography and CT im-
ages as well as microbiological molecular genetic test system
examination for detecting the periodontopathogenic markers .
All patients underwent all of the above mentioned examinations
prior to and two weeks after treatment. Clinical treatment was
conducted adhering to a pre-established treatment protocol.

The microbiological material has been studied at the Labora-
tory “Mrcheveli” using Micro-Ident biological method, based
on DNA-Strip technology, enabling identification of five peri-
odontopathogenic bacteria: Aggregatibacter Actinomycetem-
comit, Porphyromonas Gingivalis, Prevotella Intermedia, Tan-
nerella Forsythic and Treponema Denticola.

The detection process involves three steps: DNA extraction
from subgingival samples (paper sticks), a multiplex amplifi-
cation with biotinylated primers and a reverse hybridization.
Hybridization involves the following steps: chemical denatur-
ation of the amplification products, biotin-labeled amplicons to
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membrane-bound probes, rigid/stringent washing, addition of
streptavidin/alkaline phosphatase (AP) conjugate, and alkaline
phosphatase mediated staining. A template ensures easy and fast
interpretation of the image obtained.

To detect periodontopathogenic markers the samples were
taken on an empty stomach, prior to oral hygiene, directly from
the periodontal pockets of five teeth, by placing special, sterile
paper sticks for 10 seconds, with their further placing in a spe-
cial sterile container for transportation.

The sample is characterized by simple taking and transporting
the test material, high diagnostic sensitivity and specificity. There-
fore, this method is often used for providing the full assessment of
inflammatory diseases of the periodontium complex.

The qualitative and quantitative indices of pathogenic bacteria
were calculated in percentage

Results and discussion. The study of patients with general-
ized periodontitis, stage II (A or B level), to detect pathogenic
bacteria: Aggregatibacter actinomycetemcomit (A.a.), Porphy-
romonas Gingivalis (P.g.), Prevotella Intermidia (P.i.), Tan-
nerella Forsythia) (T.f.), Treponema Denticola (T.d.) and their
qualitative and quantitative indexes have shown the following.

All five strain befor treatment were detected in 3 (12.5%) cas-
es, none of the strain were detected in 1 (4%) patient; among the
rest 21 (87.5%) patients the following associations of different
microorganisms were detected: P.G., P.I, T.F., T.D. - in 20.8% of
patients, PG, TF, TD - 12.5%; AA, PG, PI, TF - 4.16%; PG, PI,
TF-33.28%; PL, TF, TD - 4.16%; AA, PG, TF, TD - 12.5%; PI,
TF - 4.16%; PG., PI, TD - 4.16% (Fig. 1).

As for the studied patients, the most prevalent among the associa-
tions of microorganisms from the mentioned “red-bricky” complex,
were: Tannerella Forsythia 30 (93.7%), Porphyromonas Gingivalis
21 (87%), Prevotella Intermidia 19 (78%), Treponema Denticola 13
(59%), Aggregatibacter Actinomycetemcomit 5 (21.8%).

In addition, the growth rate of periodopathogenic bacteria re-
vealed based on the study results - “Very High” (3+), “High”
(2+), “Low” (1+) and “Not detected” (-) is shown in Table 1.
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Fig. 1 Microbial structure of the patients with periodontal inflammatory diseases before treatment

Table 1. The growth rate of periodopathogenic bacteria

Ultrasound System Diode Laser Vector System

AA. | PG. PI. T.F. T.D. AA. |PG. |PI. |TF |TD. AA. | PG PI T.F. T.D.
X?gyh 3+ 14% | 28.5% | 28.5% | 14% 14% - 43% | 43% - 14% 14% 71% 14% 57% 43%
High 2+ - 43% 43% 57% | 28.5% | 14% | 43% | 43% | 43% | 43% - 28.5% | 43% | 28.5% | 28.5%
Low 1+ - - 14% 14% 14% - 14% - 43% - - - 14% 14% | 28.5%
Ecc)tteie- 86% | 28.5% | 14.5% | 14.5% | 43.5% | 86% - 14% | 14% | 43.5% | 100% - 28.5% - -

Aggregatibacter Actinomycetemcomit (A.A.), Porphyromonas Gingivalis (P.G.), Prevotella Intermidia (P1.),
Tannerella forsythia (T.F.), Treponema Denticola (T.D.)
© GMN 57
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Fig. 2. Microbial structure of the patients with periodontal inflammatory diseases after treatment

Table 2. The percentage distribution of the growth rate of parodopathogenic bacteria after treatment

Ultrasound System Diode Laser Vector System
AA. | PG. PI. |TF TD. |AA. | PG PI. |TF TD. |AA |PG. |PL TF. | TD.
Vv | gs |25 |- 4% |1 |- |- - - . N E R
High 2+ - 28.5% | 43% | 43% 14% | 14% | 14% 14% | 14% | 14% |- - - - -
Low 1+ - - 14% | 14% 14% | - 28.5% | 14% | 43% | - - - - 14% | -
22:316: 86% [43% [43% | 28.5% | 58% | 86% |57% 82% | 43% | 86% | 100% | 100% | 100% | 86% | 100%

After evaluating the effectiveness of the treatment, based on
ultrasound system (Swiss Company - EMS ultrasound system),
Vector system (German firm Durr Dental), Diode laser (BIO-
LASE, Device Company U.S. and Doctor Smile dental laser
equipment, Italy Corporate) and the complex picture of clini-
cal and laboratory examinations in patients with generalized
periodontitis, stage II, A or B level, a significant improvement
in clinical conditions was observed: gingival edge turned pale
pink, without any signs of inflammation, depth of the periodon-
tal pocket - significantly reduced, no exudate and/or bleeding
was observed. The microbiological study of Aggregatibacter
Actinomycetemcomit (AA), Porphyromonas Gingivalis (PG),
Prevotella Intermidia (PI), Tannerella Forsythia (BF), Trepone-
ma Denticola (TD) qualitatively and quantitatively in the peri-
odontal pocket after Vector therapy, was not observed. In cases
after ultrasound treatment in 4% were detected 4 strain in com-
bination A.A.,P.G.,T.F.,T.D., in 4% 4 - P.G.,PI.,T.F.,T.D. strains,
in 8.3% 3 - P.G.,PI.,T.F. strains and in 4% 3 - PI,T.F,T.D.
strains. Also no reliable elimination of bacteria was observed
after laser therapie, in 4% of cases were detected all five strain,
in 4 % was detected combination of 3 - P.G.,P.I.,T.F.strain, also
in 4% 2 strain P.G.,T.F. and 1 strain T.F. and in 4 % no stains
were observed.

Tottaly in our clinical study after treatment all five strain were
detected in 1 (4%) case, 4 strain A.A., P.G., T.F.,, T.D. in 1 (4%)
case, PG.,P.I,T.F,T.D. - 2 (8%) case, but 3 strain P.G., P.1., T.F
in 3 (12.5%) case, 2 P.G., T.F - 1 (4%) case and 1 T.F in 2 (8%)
case (Fig. 2).

In addition, the percentage distribution of the growth rate of par-
odopathogenic bacteria after treatment - “Very High” (3+), “High”
(2+), “Low” (1+) and “Not detected”(-) is shown in Table 2.

For now, according to the current research, it is possible to
make a conclusion:

- When objectively evaluating the results of the conservative
method of periodontal treatment, we believe that it is reliable to
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compare laboratory data on quantitative and qualitative changes
in periodontal markers before and after treatment.

- By comparing the quantitative and qualitative changes of the
objective criterion-periodontal markers of evaluation before and
after the treatment with the Vector system, a reliable degree of
elimination of bacteria (+ -) was established, which convinced
us of the effectiveness of the above method of treatment.

- The study of periodontal pathogenic markers, when using
Laser therapy (BioLase; Dr.SmileWiser), before and after treat-
ment did not show complete elimination of the bacteria, the data
were not reliable (+ -). The above allows us to conclude that
this mono-method of treatment is effective only in the complex
treatment.

- Also no reliable elimination of bacteria was observed after
Ultrasound therapies, respectively.

We believe that the obtained data will help practicing dentists
in the diagnosis and management of periodontal inflammatory
processes.
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SUMMARY

FREQUENCY OF PRESENCE OF PERIODONTOPATHO-
GENIC BACTERIA IN THE PERIODONTAL POCKETS

Janjalashvili T., Iverieli M.
Dental Clinic and Training-Research Center UniDent,; Tbilisi
State Medical University, Department of Periodontal and Oral

Mucosal Diseases, Georgia

The study is aimd at detection the pathogenic markers: Ag-
gregatibacter actinomycetemcomit, Porphyromonas Gingivalis,

© GMN

Prevotella Intermedia, Tannerella Forsythia and Treponema
Denticola, identify their types, qualitative content and encounter
frequency in periodontal pockets of the patients with general-
ized periodontitis, stage II (A or B level), before and after treat-
ment with mechanical forms of therapy - Ultrasound, Vector or
Laser Therapy . The material has been studied by using Micro-
Ident biological method based on DNA-Strip technology.

The surveyed 25 patients (women - 75% and men — 25%), 20
to 60 years of age, were divided into the three groups: group I
treatment with Ultrasound scaler (n=9), group II treatment with
Ultrasound Scaler and Diode laser (n=8), group III treatment
with Ultrasound Scaler and Vector Sistem (n=8).

All five strain before treatment were detected in 3 (12.5%)
cases, none of the strain were detected in 1 patient (4%); among
the rest 21 patients (87.5%) the following associations of differ-
ent microorganisms were detected: P.G., PI, T.F., T.D. - in 20.8%
of patients, P.G., T.F.,, T.D. - 12.5%; A.A., P.G., P.I., T.F. - 4.16%;
P.G., P1, T.F.-33.28%; P.I., T.F.,, T.D. - 4.16%; A.A., P.G., T.F,,
T.D. - 12.5%; P1., T.F. - 4.16%; P.G., P.I., T.D. - 4.16%.

After evaluating the effectiveness of the treatment, based
on Ultrasound system, Vector system, Diode laser and the
complex picture of clinical and laboratory examinations
in patients with generalized periodontitis, stage II, A or B
level, a significant improvement in clinical conditions was
observed. The microbiological study of Aggregatibacter Ac-
tinomycetemcomit (AA), Porphyromonas Gingivalis (PG),
Prevotella Intermidia (PI), Tannerella Forsythia (BF), Trepo-
nema Denticola (TD) showed a complete elimination of
qualitative and quantitative data after Vector therapy, but no
reliable elimination of bacteria was observed after ultrasound
and laser therapies.

After treatment all five strain were detected in 1 (4%) case, 4
strain A.A., P.G., T.E,, T.D. in 1 (4%) case, P.G.,P.I,T.F.,T.D. - 2
(8%) case, 3 strain P.G., P.I., T.F in 3 (12.5%) case, 2 strain P.G.,
T.F - 1 strain (4%) and 1 T.F in 2 (8%).

Keywords: periodontal disease, gingiva, bacteria, Micro-
Ident, biofilm, inflammation, Vector Paro, Diode Laser.

PE3IOME

YACTOTA PACIHHPOCTPAHEHHSI ITAPOJOHTAJIb-
HBIX MATOTEHHBIX BAKTEPUI B ITAPOJOHTAJIb-
HbIX KAPMAHAX

Jixanmkanamsuiau T.B., Usepuaau M.B.

Cmomamonoeuueckas KIuHUKa u YuebHo-ucciedosamenvcKull
yeump Unident; Tounucckuil 20cyoapcmeeHnvlil MEOUYUHCKUILL
VHUepcumem, Kagheopa 3a601e6anuli napoOOHmMa u CAU3UCMOT
obonouxu nonocmu pma, I py3us

Lesbio uccienoBaHus SBUJIOCH BBIBIEHHE IATOTCHHBIX Map-
KepoB Aggregatibacter actinomycetemcomit, Porphyromonas
Gingivalis, Prevotella Intermedia, Tannerella Forsythia n
Treponema Denticola, nx BUIOB, Ka4eCTBEHHOIO COJCPIKAHUS
¥ YacTOThl BCTPEYaEMOCTH B HApOAOHTAJbHBIX KapMaHax Y
IIALIMEHTOB C FeHEpaIM30BaHHBIM mapogonTuroM Il cragum (A
Wi B ypoBeHb) 70 U MOCIIE JIEYEHHs C UCIOJIb30BAHUEM Me-
XaHMYECKUX (OPM TEpaIuu - YIbTPa3ByKOBOW, BEKTOPHOM HIIH
JIA3EPHOM.

Marepuai ucciae0BaH ¢ HOMOIIBIO OMOIOrMYECKOTO METoa
Micro-Ident, ocHoBanHoOrO Ha TexHoI0ruu DNA-Strip.

O6crnenoBanHble 25 ManUEHTOB (KEHIIMH - 19 U My»X4uH
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- 6) B Bo3zpacte oT 20 1o 60 yer ¢ yuyeToM IpOBOIUMOMN Te-
panuu paszesieHsl Ha Tpu rpymnmsl: | rpynna (n=9) - neue-
HUE yIbTPa3ByKOBBIM ckeiiepom, Il rpynna (n=8) - neuenue
yIABTPa3BYKOBBIM CKEHJIEPOM M AMOIHBIM JazepoM, III rpym-
na (n=8) - Je4yeHue yabTPa3ByKOBBIM CKEHIEPOM U CUCTEMOH
Vector.

Bce nare mrammoB g0 siedeHust BoisBieHsl B 3 (12,5%)
cinydasx, y 1 (4%) maumenta He OOHApPY)KEHO HHM OJHOTO
mramma; y 21 (87,5%) nanueHnTta BhISBICHBI CIEAYIOLIUE ac-
COLMAIMK Pa3IMYHBIX MHUKPOOPraHu3MoB: Porphyromonas
Gingivalis (P.G.), Prevotella Intermedia (P.1.), Tannerella
Forsythia (T.F) u Treponema Denticola (T.D.) -y 20,8%
nauuvenroB, PG., TF, TD. — y 12,5%; Aggregatibacter
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actinomycetemcomit (A.A.), P.G., P1., T'F. - 4,16%; P.G., P.1.,
T.F. - 33,28%; PI, TF, T'D. - 4,16%; A.A., PG., TF, T.D. -
12,5%; P1., TF -y 4,16%; PG., P1, T'D. —y 4,16%.

Ouenka 3(PEKTUBHOCTH JeueHs Ha 0a3e yIbTPa3ByKOBOM
CHCTEeMBI, CHCTEMBbI Vector, AHOIHOro Jia3epa M KOMILICKCHOM
KapTHHbI KIMHUKO-Ta00paTOPHBIX 00CIeI0BaHUN Yy MAllUEHTOB
C TeHepaJIn30BaHHBIM MapofoHTUTOM Il cTaguu, ypoBHS A winu
B mokazana 3HaYMTENbHOE YIYYIIEHHE KIMHUYECKOTO COCTOS-
Husi. Mukpoouonornueckoe uccnenosanue A.A., P.G., PI, TF,
Treponema Denticola TD BBISIBUIO TOJHOE yCTpaHEHHE Kaue-
CTBCHHBIX W KOJHMYCCTBCHHBIX JAaHHBIX IMOCJIE TEpAHUNU CUCTEC-
Mol Vector, mociie yiabsTpa3ByKOBOH U JIa3epHON Tepanuu JO0CTO-
BEPHOTO yCTpaHEeHHs OaKTepuil He HaOII0IaIoCh.
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