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ТЕРАПЕВТИЧЕСКАЯ СТОМАТОЛОГИЯ

ANTIMICROBIAL RESISTANCE PATTERNS OF KEY PERIODONTAL PATHOGENS 
AND MOLECULAR DETECTION OF PERIODONTOPATHOGENIC MICROBIOTA IN 

PATIENTS WITH GINGIVITIS AND PERIODONTITIS

Kurbanova S.Yu., Nigmatova I.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 №25-30), 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 β-lactam antibiotics, 
fluoroquinolones, and macrolides, with further 
characterization of MRSA and MSSA variants 
to assess β-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

С. 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 3×104 5×105
P. gingivalis 7 3×103 6×105
P. intermedia 1 103 2×104

A. actinomycetemcomitans 1 3×105 106
T. forsythensis 102 5×105 6×105

C. albicans 102 103 105

Pathogen Associations. Certain pathogen associations were observed to occur more frequently in 
periodontitis, indicating potential synergistic interactions (Table 3).

ТЕРАПЕВТИЧЕСКАЯ СТОМАТОЛОГИЯ
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Table 3
Frequency of pathogen associations in gingivitis and periodontitis, %

Pathogen аssociation 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 42.8 75.0

A. actinomycetemcomitans +  
C. albicans + T. denticola 23.8 27.0

T. forsythensis + P. gingivalis +  
A. actinomycetemcomitans 26.1 37.5

The results of this study indicate a clear 
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.

Overall, these findings underscore the 
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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Особенности антимикробной 
резистентности основных патогенов 
пародонта и молекулярная детекция 
пародонтопатогенной микробиоты у 

пациентов с гингивитом и пародонтитом
Курбанова С.Ю., Нигматова И.М.,  

Алишерова З.Т.
Цель: оценка профилей резистентности к 

антимикробным препаратам изолятов золоти-
стого стафилококка, полученных из пародон-
тальных карманов, а также количественного 
состава основных пародонтопатогенов у лиц 
с заболеваниями пародонта. Материал и мето-
ды: биологические образцы были собраны из 
пародонтальных карманов клинически здоро-
вых лиц, пациентов с гингивитом и пациентов 
с пародонтитом. Забор образцов осуществлял-
ся с помощью стерильных бумажных штифтов 
(размеры №25-30), стерильных бумажных по-
лосок и одноразовых пародонтальных зондов, 
вводимых в пародонтальный карман на глу-
бину 0,3-0,8 мм. Каждый образец немедленно 
помещали в стерильные пластиковые пробир-
ки объемом 1,5 мл с транспортной средой для 
сохранения жизнеспособности микроорганиз-
мов и структурного состава биопленки. Все 
образцы хранились и транспортировались в 
контролируемых условиях для предотвраще-

ТЕРАПЕВТИЧЕСКАЯ СТОМАТОЛОГИЯ
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ния деградации нуклеиновых кислот и обе-
спечения достоверности последующих ми-
кробиологических и молекулярных анализов. 
Результаты: определение чувствительности 
изолятов Staphylococcus aureus к антимикроб-
ным препаратам проводилось диско-диффузи-
онным методом в соответствии со стандарта-
ми EUCAST. Всего было проанализировано 
47 изолятов на устойчивость к β-лактамным 
антибиотикам, фторхинолонам и макроли-
дам с дальнейшей характеристикой вариан-
тов MRSA и MSSA для оценки механизмов 
устойчивости, опосредованных β-лактамазой 
и модификацией целевого участка. Выводы: 
полученные данные подчёркивают значение 
микробного дисбиоза, увеличения бактери-
альной массы и полимикробных взаимодей-
ствий в прогрессировании заболеваний паро-
донта.

Ключевые слова: пародонтит, гингивит, 
MRSA, MSSA, ПЦР, пародонтопатогены, 
β-лактамаза, микробиоценоз.

Gingivit va рeriodontit bilan og'rigan 
bemorlarda asosiy periodontal 

patogenlarning antimikrobial qarshilik 
profillari va periodontal patogen 

mikrobiotaning molekulyar aniqlanishi
Qurbonova S.Yu., Nigmatova I.M.,  

Alisherova Z.T.
Maqsad: periodontal cho'ntaklardan 

olingan Staphylococcus aureus izolatlarining 
antimikrobial qarshilik profillarini, shuningdek, 
periodontal kasalliklarga chalingan shaxslarda 
asosiy 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 
chiziqlar 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 o'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 β-laktam antibiotiklari, ftorxinolonlar 
va makrolidlarga chidamliligi bo'yicha tahlil 
qilindi, keyinchalik β-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, β-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 I.M., 

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 
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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 β-lactam 
antibiotics, fluoroquinolones, and macrolides, 
with subsequent characterization of MRSA and 
MSSA variants to assess resistance mechanisms 

mediated by β-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, β-lactamase, 
microbiocenosis.
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КОМПЛЕКСНОЕ ЛЕЧЕНИЕ И ПРОФИЛАКТИКА ПАРОДОНТИТА У ПАЦИЕНТОВ  
С ХРОНИЧЕСКОЙ ПОЧЕЧНОЙ НЕДОСТАТОЧНОСТЬЮ

Умaрoв O.M., Мaхмудбекoв Б.O.
Фергaнский медицинский институт oбщественнoгo здoрoвья,  

Ташкентский международный университет Кимё 

Пародонтит является одним из наиболее 
распространённых хронических воспалитель-
ных заболеваний полости рта, приводящих к 
разрушению опорных тканей зуба и потере 
зубов, что существенно влияет на качество 
жизни пациентов и состояние общего здоро-
вья [7]. В последние годы установлена тес-
ная взаимосвязь между заболеваниями паро-
донта и системными патологиями, включая 
сахарный диабет, сердечно-сосудистые забо-
левания и хроническую почечную недоста-
точность (ХПН) [5].

Выявлено, что у лиц, страдающих хрони-
ческим пиелонефритом и хроническим гло-
мерулнефритом, состояние тканей пародон-
та имеет значительные отличия от таковых у 
практически здоровых лицами этой же воз-
растной группы. Такие больные одинаково 
часто страдают воспалительными и дистро-
фическими заболеваниями тканей пародонта, 
а также заболеваниями слизистой оболочки 
полости рта, губ [2].

У пациентов с ХПН распространённость 
стоматологических заболеваний составила 
6,6%. На их патогенез влияют основное за-
болевание, его стадии, продолжительность 
процесса, процедура гемодиализа и лечение 
пересадкой почки. Наибольший процент сто-
матологических заболеваний приходится на 
группу лиц, проходящих гемодиализ, что со-
ответствует наиболее тяжёлому течению ос-
новного заболевания и интенсивности тера-
пии [9].

У пациентов с ХПН наблюдаются более 
выраженные клинические проявления паро-
донтита, высокая частота рецидивов и сни-
женная эффективность стандартной терапии 
вследствие уремической интоксикации, ане-
мии и нарушенного кальций-фосфорного об-
мена [6,8].

Как и при любых инфекционных и воспа-
лительных заболеваниях, патогенез хрониче-
ской болезни почек (ХБП) основан на запуске 
каскада цитокиновых реакций, включающего 
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