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ANTIMICROBIAL RESISTANCE PATTERNS OF KEY PERIODONTAL PATHOGENS
AND MOLECULAR DETECTION OF PERIODONTOPATHOGENIC MICROBIOTA IN
PATIENTS WITH GINGIVITIS AND PERIODONTITIS

Kurbanova S.Yu., Nigmatova .M., Alisherova Z.T.
Tashkent State Medical University

Periodontal diseases are multifactorial inflam-
matory disorders characterized by progressive
destruction of the tooth-supporting tissues. A key
etiological factor is the dysbiotic polymicrobi-
al biofilm consisting of facultative and obligate
anaerobes that exhibit synergistic pathogenici-
ty and exchange antimicrobial resistance genes.
These microbial interactions, together with bio-
film-associated resistance mechanisms, compli-
cate antibacterial therapy and disease control [1-
6,8,10]).

Among the diverse organisms present in peri-
odontal pockets, Staphylococcus aureus and
Streptococcus spp. are increasingly recognized
as additional opportunistic pathogens capable of
sharing resistance determinants within the poly-
microbial community [7,11-13]. Equally im-
portant are classical periodontopathogens such
as Actinobacillus actinomycetemcomitans, Por-
phyromonas gingivalis, Prevotella intermedia,
Tannerella forsythensis, and Treponema dentico-
la, which are strongly associated with tissue de-
struction and advanced periodontal lesions.

Purpose of the study

To evaluate the antimicrobial resistance pro-
files of Staphylococcus aureus isolates obtained
from periodontal pockets, as well as the quanti-
tative composition of the main periodontopatho-
gens in individuals with periodontal diseases.

Materials and methods

Biological samples were collected from peri-
odontal pockets of clinically healthy individuals,

patients diagnosed with gingivitis, and patients
with periodontitis. Sampling was performed us-
ing sterile paper points (sizes Ne25-30), sterile
paper strips, and disposable periodontal probes
introduced into the periodontal pocket to a depth
of 0.3-0.8 mm. Each specimen was immediately
placed into 1.5 mL sterile plastic tubes contain-
ing transport medium to preserve microbial via-
bility and maintain the structural composition of
the biofilm. All samples were stored and trans-
ported under controlled conditions to prevent
degradation of nucleic acids and ensure the reli-
ability of subsequent microbiological and molec-
ular analyses.

Antimicrobial susceptibility testing of Staph-
ylococcus aureus isolates was performed using
the disk-diffusion method in accordance with
EUCAST standards. A total of 47 isolates were
analyzed for resistance to B-lactam antibiotics,
fluoroquinolones, and macrolides, with further
characterization of MRSA and MSSA variants
to assess P-lactamase-mediated and target-site
modification resistance mechanisms. Addition-
al susceptibility evaluation to benzylpenicillin,
first-generation cephalosporins, linezolid, tige-
cycline, and rifampicin was carried out based on
standardized interpretive criteria.

Molecular detection of major periodontal
pathogens was conducted using real-time PCR.
DNA was isolated from collected samples and
analyzed with the "ParodontoScreen" com-
mercial kit, enabling specific identification and
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quantification of Actinobacillus actinomycetem-
comitans, Porphyromonas gingivalis, Prevotella
intermedia, Tannerella forsythensis, Treponema
denticola, and Candida albicans. Quantitative as-
sessment was expressed in genome-equivalents
per reaction tube, and samples with >3.5 log ge-
nome-equivalents were considered positive. This
method allowed accurate detection of anaerobic
organisms that are difficult to culture, providing
insight into microbial prevalence, pathogen com-
binations, and total bacterial mass in different
clinical groups.

Results and discussion

The microbiological and molecular analysis
of periodontal samples revealed significant dif-

ferences in the prevalence and quantity of peri-
odontal pathogens among healthy individuals,
patients with gingivitis, and those with periodon-
titis. Both culture-based methods and real-time
PCR (qPCR) were employed to assess the pres-
ence and abundance of pathogenic bacteria in
subgingival plaque.

Prevalence of Periodontal Pathogens. The
prevalence of the main periodontal pathogens (T.
denticola, P. gingivalis, P. intermedia, A. actino-
mycetemcomitans, T. forsythensis) and oppor-
tunistic fungi (Candida albicans) was higher in
patients with periodontitis compared to gingivitis
and healthy groups (Table 1).

Table 1

Prevalence of periodontal pathogens in different patient groups, %

Microorganism Healthy, n=20 Gingivitis, n=42 Periodontitis, n=48
T. denticola 30 47 50
P. gingivalis 10 56 76
P. intermedia 22 46.7 62
A. actinomycetemcomitans 5 38 60.2
T. forsythensis 10 51 70
C. albicans 12 30 37

Quantitative Assessment of Pathogens. Real-time PCR allowed for quantitative evaluation
of microbial load (expressed as genome equivalents per reaction). Total bacterial load increased
significantly from healthy to gingivitis to periodontitis patients, with periodontitis patients showing up
to 10”7 genome equivalents per sample (Table 2).

Table 2
Quantitative composition of microorganisms in subgingival plaque

Microorganism Healthy, n=20 Gingivitis, n=42 | Periodontitis, n=48

Total bacterial mass 103 105 107

T. denticola 103 3x104 5x105

P. gingivalis 7 3x103 6x105

P. intermedia 1 103 2x104
A. actinomycetemcomitans 1 3x105 106

T. forsythensis 102 5x105 6x105
C. albicans 102 103 105

Pathogen Associations. Certain pathogen associations were observed to occur more frequently in
periodontitis, indicating potential synergistic interactions (Table 3).
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Table 3
Frequency of pathogen associations in gingivitis and periodontitis, %
Pathogen association Gingivitis, n=42 Periodontitis, n=48
P. gingivalis + T. denticola 45.2 68.7
T. denticola + C. albicans 88.0 60.4
A. actinomycetemcomitans +
P. gingivalis + T. denticola 428 750
A. actinomycetemcomitans +
C. albicans + T. denticola 238 27.0
T. forsythens1s +P. g1ng1ya11s + 6.1 375
A. actinomycetemcomitans
The results of this study indicate a clear Overall, these findings underscore the

correlation between the severity of periodontal
disease and both the prevalence and abundance of
periodontal pathogens. Patients with periodontitis
exhibited significantly higher colonization by
A. actinomycetemcomitans, P. gingivalis, T.
forsythensis, and T. denticola, confirming their
role as key pathogens in aggressive periodontal
destruction. Similarly, the opportunistic fungus
Candida albicans was more prevalent in diseased
groups, suggesting its potential contribution to
dysbiotic microflora and inflammation.

Quantitative PCR demonstrated that bacterial
load increased by 2-4 orders of magnitude in
periodontitis compared to healthy controls,
supporting the concept of microbial mass as a
determinant of disease progression. The frequent
co-occurrence of multiple pathogens, particularly
the A. actinomycetemcomitans — P. gingivalis —
T. denticola complex, emphasizes the synergistic
interactions that may exacerbate tissue destruction
and inflammatory response.

The observed resistance patterns of Sraph.
aureus isolates, including MRSA and MSSA
variants, highlight the clinical challenge of
antibiotic therapy in periodontal infections. The
presence of beta-lactamase-producing strains
necessitates careful selection of antibiotics and
consideration of combined therapy or alternative
agents such as linezolid, tigecycline, or rifampicin.
This aligns with previous reports indicating
horizontal gene transfer among staphylococci and
the potential for antibiotic resistance proliferation
within the oral biofilm.

importance of early microbiological and
molecular diagnostics in the management of
periodontal disease. Identification of pathogen
load and associations allows clinicians to
implement targeted, etiotropic therapy, reduce the
risk of disease progression, and prevent recurrent
periodontal tissue destruction. Real-time PCR is
particularly advantageous for detecting fastidious
anaerobes and low-abundance pathogens that are
challenging to culture.

In conclusion, the study demonstrates that
periodontal disease severity is strongly linked
to both the diversity and quantity of pathogenic
microorganisms, and that precise microbial
assessment should inform therapeutic decision-
making to optimize patient outcomes.

Conclusion

The present study demonstrates a clear
association between the severity of periodontal
disease and both the prevalence and quantity
of key periodontal pathogens. Patients with
periodontitis  showed  significantly  higher
colonization by A. actinomycetemcomitans, P.
gingivalis, T. forsythensis, and T. denticola, as
well as increased presence of Candida albicans,
indicating the contribution of both bacterial
and fungal components to disease progression.
Quantitative analysis revealed that the total
microbial load increases substantially with disease
severity, highlighting the role of microbial mass
in periodontal tissue destruction.

The frequent co-occurrence of multiple
pathogens suggests synergistic interactions that
exacerbate inflammation and tissue damage.
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Furthermore, the detection of antibiotic-resistant
S. aureus strains underlines the importance of
precise microbiological diagnostics for effective
therapeutic planning. Overall, these findings
emphasize that early identification of pathogenic
microorganisms and targeted intervention are
essential for controlling periodontal disease,
preventing progression, and improving patient
outcomes.
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Oco0eHHOCTH AHTHMHUKPOOHOM
Pe3MCTEHTHOCTH OCHOBHBIX NIATOreHOB
NapOIOHTA U MOJIEKYJISAPHAs 1eTeKIUs
MAapPOI0HTONATOreHHOIl MUKPOOHOTHI Y

NAlUEeHTOB ¢ THHTMBUTOM M APOAOHTUTOM
Kyp6anosa C.1O., Hurmarosa .M.,
Amumeposa 3.T.

Heas: onenka npoduieil pe3suCTEeHTHOCTH K
AHTUMUKPOOHBIM IperapaTam U30JSTOB 30JI0TH-
CTOr0 CcTa(UIOKOKKA, MOTYYEHHBIX M3 MapOJOH-
TaJbHBIX KapMAHOB, a TaKXXe KOJIMYECTBEHHOTO
COCTaBa OCHOBHBIX IMapOJIOHTONATOICHOB Yy JIMIL
¢ 3a0oneBaHUAMHU NTapoJioHTa. Marepuain u MeTo-
IIbL: OMOTIOTHYecKre 00pasiibl ObLTH COOpaHBI U3
MapOJOHTAIBHBIX KAPMAHOB KIIMHUYECKU 3/10pO-
BBIX JIUI], MAI[IEHTOB C THHTUBUTOM M MAIIMEHTOB
C MapOJOHTUTOM. 3a00p 00Pa3IIOB OCYIIECTBISII-
Cs1 C TOMOILBIO CTEPUIIBHBIX OYMasKHBIX IITU(TOB
(pasmepst No25-30), cTeprIIbHBIX OyMa)KHBIX TI0-
JIOCOK ¥ OTHOPA30BbIX MapOJOHTATIBHBIX 30H]IOB,
BBOJIUMBIX B INApOJOHTAJIBHBIN KapMaH Ha TIIy-
ouny 0,3-0,8 mm. Kaxknbiii oOpaser HeMeIJIeHHO
MOMEIIAJIN B CTEPHIIbHBIC TUIACTHKOBBIC TPOOUP-
K1 00beMOM 1,5 MII ¢ TpaHCHOPTHOM cpenon 1ist
COXpaHEHHUs )KU3HECTIOCOOHOCTH MUKPOOPTaHH3-
MOB M CTPYKTYpPHOTO cocTaBa OuoIUieHKH. Bce
00pa3ipl XpaHWINCh U TPAHCIIOPTUPOBAIUCH B
KOHTPOJIMPYEMBIX YCIOBHAX UIsl MPEIOTBpaIle-
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HUS JIeTpajallid HYKJICHHOBBIX KUCIOT M 00e-
CIIEUEHUS JIOCTOBEPHOCTH IOCIEAYIOIIUX MH-
KPOOHOJIOTMYECKUX U MOJIEKYJSPHBIX aHAJTU30B.
PesyabTarhl: onpeneneHue 4yBCTBUTEIBHOCTU
u3onaToB Staphylococcus aureus Kk aHTUMUKPOO-
HBIM TIpenaparaM IpOBOAUIOCH AUCKO-AUDDy3H-
OHHBIM METOJIOM B COOTBETCTBUM CO CTaHAapTa-
mu EUCAST. Bcero 0b110 mpoaHaIM3UPOBAHO
47 W301ATOB HA YCTOHYMBOCTH K [-TaKTaMHBIM
aHTUOMOTHKAM, (PTOPXMHOIOHAM U MaKpOJIH-
JlaM ¢ JajbHEHIIe XapaKTepUCTUKOM BapuaH-
ToB MRSA n MSSA 115 OLEHKM MEXaHHU3MOB
YCTOMYMBOCTH, ONOCPEIOBAHHBIX [-JIIakTamMa3on
U MoJM(UKalKeH IeNeBOro ydacTka. BbIBOIbI:
MIOJlyYEHHBIE JaHHbIE NOAYEPKHUBAIOT 3HAYECHUE
MHUKpPOOHOTO 1ucOM03a, YBEIUYECHUs OakTepH-
QTbHOW MacChl M TOTUMHUKPOOHBIX B3aMMOJCH-
CTBHM B MPOTPECCHPOBAHUU 3a00JE€BaHUN Tapo-
JIOHTA.

KuroueBbie ciioBa: NMapofOHTUT, T'MHTUBHT,
MRSA, MSSA, IIIP, mnapoaoHTONATOreHHI,
[-nmakramaza, MUKpOOHOLIEHO3.

Gingivit va periodontit bilan og'rigan
bemorlarda asosiy periodontal
patogenlarning antimikrobial qarshilik
profillari va periodontal patogen
mikrobiotaning molekulyar aniqlanishi
Qurbonova S.Yu., Nigmatova [.LM.,
Alisherova Z.T.

Magsad: periodontal cho'ntaklardan
olingan Staphylococcus aureus izolatlarining
antimikrobial qarshilik profillarini, shuningdek,
periodontal kasalliklarga chalingan shaxslarda
asosly  periodontopatogenlarning  miqdoriy
tarkibini baholash. Material va usullar: biologik
namunalar klinik jihatdan sog'lom shaxslar,
gingivit bilan og'rigan bemorlar va periodontit
bilan  og'rigan  bemorlarning  periodontal
cho'ntaklaridan to'plandi. Namunalar steril
qog'oz uchlari (25-30 o'lchamlar), steril qog'oz
chiziglar va periodontal cho'ntakka 0,3-0,8 mm
chuqurlikka kiritilgan bir martalik periodontal
zondlar yordamida to'plandi. Har bir namuna
darhol mikroorganizmlarning hayotiyligini va
bioplyonkaning strukturaviy tarkibini saqlab
qolish uchun transport vositasini 0'z ichiga olgan
steril 1,5 ml plastik naychalarga joylashtirildi.
Nuklein kislotasining parchalanishini oldini

olish va keyingi mikrobiologik va molekulyar
tahlillarning ishonchliligini ta'minlash uchun
barcha namunalar nazorat ostida saqlandi va
tashildi. Natijalar: staphylococcus aureus
izolatlarining antimikrobial sezuvchanlik sinovi
EUCAST standartlariga muvofiq disk diffuziyasi
usuli yordamida amalga oshirildi. Jami 47 ta
izolat [-laktam antibiotiklari, ftorxinolonlar
va makrolidlarga chidamliligi bo'yicha tahlil
qilindi, keyinchalik B-laktamaza va nishon joyini
o'zgartirish orqali qarshilik mexanizmlarini
baholash uchun MRSA va MSSA variantlari
tavsiflandi. ~ Xulosa:  ushbu  ma'lumotlar
periodontal kasallikning rivojlanishida mikrobial
disbioz, bakteriyalarning haddan tashqari
ko'payishi va polimikrobial o'zaro ta'sirlarning
ahamiyatini ta'kidlaydi.

Kalit so'zlar: periodontit, gingivit, MRSA,
MSSA, PZR, periodontal patogenlar, -laktamaza,
mikrobiotsenoz.

Antimicrobial Resistance Patterns of

Key Periodontal Pathogens and Molecular

Detection of Periodontopathogenic
Microbiota in Patients with Gingivitis and
Periodontitis

Kurbanova S.Yu., Nigmatova [.LM.,
Alisherova Z.T.

Objective: To evaluate the antimicrobial
resistance profiles of Staphylococcus aureus
isolates obtained from periodontal pockets,
as well as the quantitative composition of
the main periodontopathogens in individuals
with periodontal diseases. Material and
methods: Biological samples were collected
from periodontal pockets of clinically healthy
individuals, patients with gingivitis, and patients
with periodontitis. Samples were collected using
sterile paper points (sizes No. 25-30), sterile
paper strips, and disposable periodontal probes
inserted into the periodontal pocket to a depth
of 0.3-0.8 mm. Each sample was immediately
placed in sterile 1.5 ml plastic tubes containing
transport medium to preserve the viability of
microorganisms and the structural composition
of the biofilm. All samples were stored and
transported under controlled conditions to prevent
nucleic acid degradation and ensure the reliability
of subsequent microbiological and molecular



analyses. Results: Antimicrobial susceptibility
testing of Staphylococcus aureus isolates was
performed using the disk diffusion method in
accordance with EUCAST standards. A total of 47
isolates were analyzed for resistance to B-lactam
antibiotics, fluoroquinolones, and macrolides,
with subsequent characterization of MRSA and
MSSA variants to assess resistance mechanisms

+

TEPAIIEBTHYECKAS CTOMATOJIOI'UA

mediated by p-lactamase and target site
modification. Conclusions: These data highlight
the importance of microbial dysbiosis, bacterial
overgrowth, and polymicrobial interactions in the
progression of periodontal disease.

Key words: periodontitis, gingivitis, MRSA,
MSSA, PCR, periodontopathogens, -lactamase,
microbiocenosis.
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KOMIIVIEKCHOE JIEYEHUE U ITPOPUJIAKTUKA TAPOJOHTHUTA Y TAIIMEHTOB
C XPOHNYECKOM MOYEYHOM HEJJOCTATOYHOCTHIO

Ymapos O.M., Maxmynoexos b.O.
Depeanckuti MEOUYUHCKUL UHCIUMYM 00U eCmEenH020 300P08b3,
Tawxenmckuii medxncOyHapoOHulil yrusepcumem Kumé

[TapoOHTUT sBIIIETCS OJHMM M3 HauOoJjee
pacrpocTpaHEHHBIX XPOHUUECKHUX BOCIIATUTEIb-
HBIX 3a00JICBaHUI MOJIOCTU PTA, MPUBOIAIINX K
pa3pyIlIeHUIO OMOPHBIX TKaHEH 3y0a W morepe
3y0OOB, YTO CYIIECTBEHHO BIIMSET Ha KaueCTBO
JKU3HHM TIAIIUEHTOB U COCTOSHHE OOIIEro 3/10po-
Bbs [7]. B mocnienHue ronbpl yCTaHOBJIGHA TeC-
Hasl B3aMMOCBSI3b MEXJy 3a00JICBaHUSIMHU TIApO-
JIOHTA ¥ CHCTEMHBIMH TaTOJIOTHUSIMU, BKJIOYAS
caxapHbIii ualbeT, ceplIeYHO-COCYIUCThIe 3a00-
JICBaHUSI U XPOHUYECKYIO IMOYCYHYIO HEI0CTa-
tounocts (XITH) [5].

BBIsIBIIEHO, YTO y JIUII, CTPAJAIONIMX XPOHH-
YECKUM IHUEIOHEPPUTOM U XPOHUYECKHM TJIO-
MepyTHe(PUTOM, COCTOSHHE TKAHEW IapoIoH-
Ta UMEET 3HAYUTEIbHBIC OTIIMYHS OT TAKOBBIX Y
NPaKTUYECKH 370POBBIX JIMIIAMH JTOH KE BO3-
pactHol Tpymnmbl. Takue OOJBHBIC OIUHAKOBO
4acTo CTPAJAIOT BOCHAIUTEILHBIMUA MU JIUCTPO-
duueckuMu 3a00JIEBAaHUSIMH TKAHEH MapoJIOHTa,
a Takke 3a00JICBAaHUSMHU CIU3UCTOH OOOJIOUKU
MOJIOCTH PTa, Iy0 [2].

Y mnammentoB ¢ XIIH pacnpocTtpanEHHOCTH
CTOMATOJIOTMYECKUX 3a00NieBaHUIl COCTaBMIIa
6,6%. Ha mx maroreHe3 BIUSIOT OCHOBHOE 3a-
OoneBaHue, €ro CTaJud, MPOAODKUTEIBHOCTh
mporecca, Mmpoleaypa reMoadani3a U JiedeHue
nepecaakoil mouku. Hanbonpmmii mpomeHt cro-
MaTOJIOTMYECKUX 3a00JIeBaHUN TMPUXOTUTCS Ha
TpyMIly JUI, TPOXOASIINX TeMOINaIN3, YTO CO-
OTBETCTBYET HauOojee THKEIOMY TEUEHHIO OC-
HOBHOTO 3a00JI€BaHMSI U MHTEHCHUBHOCTH Tepa-
nuu [9].

V nanuentoB ¢ XIIH wnaOmromarorcs Oolstee
BBIPQKCHHBIE KIMHUYECKUE MPOSBICHUS Mapo-
JIOHTUTA, BBICOKAs 4YaCTOTa PEUUIUBOB U CHH-
JKeHHast 3(PPEKTUBHOCTh CTAaHAAPTHOU Teparnuu
BCJIC/ICTBUE yPEMUYECKOW WHTOKCHKAIlUW, aHe-
MUU U HapyUIEHHOTO KabIuii-pocopHOro 06-
MeHa [6,8].

Kak u npu 1100b1X MHPEKIIMOHHBIX U BOCTIA-
JUTENbHBIX 3a00J€BaHUSX, MMaTOTEHE3 XPOHUYe-
ckoii 6onesnu nouek (XbII) ocHoBan Ha 3amycke
KacKaJla MUTOKMHOBBIX PEaKIU, BKIIIOYAIOIIETO
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