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ɸʥʥʦʪʘʮʠʷ. ɹʝʨʝʤʝʥʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʠ ʤʠʢʨʦʙʠʦ-

ʤʥʤrʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ, ʦʭʚʘʪʳʚʘʶʱʠʤʠ ʨʘʟʣʠʯʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʟʦʥʳ. ʀʟʫʯʝʥʠʝ ʤʝʞʩʠʩ-
ʪʝʤʥʳʭ ʤʠʢʨʦʙʠʦʤʥʳʭ ʩʚʷʟʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʞʜʫ ʧʦʣʦʩʪʴʶ ʨʪʘ ʠ ʚʣʘʛʘʣʠʱʝʤ, ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʝʜʠʢʪʦʨʦʚ ʛʝʩʪʘʮʠʦʥʥʳʭ ʦʩʣʦʞ-
ʥʝʥʠʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʤʠʢʨʦʙʠʦʤʘ ʧʦʣʦʩʪʠ 
ʨʪʘ ʠ ʚʘʛʠʥʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʄʘʪʝʨʠʘʣʳ 
ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ 80 ʞʝʥʱʠʥ ʩ ʦʜʥʦʧʣʦʜʥʦʡ ʙʝʨʝʤʝʥ-
ʥʦʩʪʴʶ ʩʨʦʢʦʤ 6ï13 ʥʝʜʝʣʴ. ʇʨʦʚʦʜʠʣʘʩʴ ʧʘʨʦʜʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ (PD, CAL, BOP), ʘ 
ʪʘʢʞʝ ʩʙʦʨ ʦʙʨʘʟʮʦʚ ʧʦʜʜʝʩʥʝʚʦʡ ʙʠʦʧʣʸʥʢʠ ʠ ʚʘʛʠʥʘʣʴʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. ʄʠʢʨʦʙʥʳʡ ʩʦ-
ʩʪʘʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʘʤʧʣʠʢʦʥʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʘ 16S ʨʈʅʂ. ʉʪʘʪʠʩʪʠʯʝ-
ʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʢʦʨʨʝʣʷʮʠʠ (ʉʧʠʨʤʝʥ), PERMANOVA ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʘʥʘʵʨʦʙ-
ʥʳʤʠ ʨʦʜʘʤʠ Prevotella ʠ Fusobacterium ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʦʙʠʣʠʝʤ Gardnerella vaginalis ʠ 
Atopobium vaginae ʚʦ ʚʣʘʛʘʣʠʱʥʦʡ ʩʨʝʜʝ. ʆʙʥʘʨʫʞʝʥʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 
Streptococcus ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ Lactobacillus spp. ʚʦ ʚʣʘʛʘʣʠʱʝ. ɾʝʥʱʠʥʳ ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʚʦʩʧʘʣʝʥʠʷ ʧʘʨʦʜʦʥʪʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ ʜʦʣʠ L. crispatus ʠ ʫʚʝʣʠʯʝʥʠʝ ʘʣʴʬʘ-
ʜʠʚʝʨʩʠʪʝʪʘ ʚʘʛʠʥʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. ɺʳʚʦʜ.r ɺʳʷʚʣʝʥʥʳʝ ʤʝʞʩʠʩʪʝʤʥʳʝ ʤʠʢʨʦʙʠʦ-
ʤʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʫʞʝ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ 
ʢʦʨʨʝʣʷʮʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʷʭ, ʦʜʥʘʢʦ ʧʘʨʦʜʦʥ-
ʪʘʣʴʥʳʡ ʩʪʘʪʫʩ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʥʝʧʨʷʤʦʡ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 
ʚʘʛʠʥʘʣʴʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʠ ʤʠʢʨʦʙʠʦʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʝʩʪʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʙʠʦʪʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʚʘʛʠʥʘʣʴʥʘʷ ʤʠʢʨʦʙʠʦʪʘ, ʙʝʨʝʤʝʥʥʦʩʪʴ, 
ʧʘʨʦʜʦʥʪʠʪ, Lactobacillus crispatus, ʜʠʩʙʠʦʟ, 16S ʨʈʅʂ. 

 
ANALYSIS OF THE INTERRELATIONSHIP BETWEEN THE STRUCTURE OF THE ORAL 

MICROBIOME AND THE VAGINAL MICROBIOTA IN THE FIRST TRIMESTER  
OF PREGNANCY 

 
S.S. NURMAGOMEDOVA, E.A. AKHMEDOVA, A.E. ESEDOVA, P.M. BUDAYCHIEVA,  

G.M-A. BUDAYCHIEV 
 

Federal State Budgetary Educational Institution of Higher Education 
 ñDagestan State Medical Universityò, 1 Lenin Street, Makhachkala, 367000, Russia 

 
Abstract. Pregnancy is accompanied by significant immune and microbiome-related 

changes involving multiple anatomical sites. The study of intersystem microbiome interactions, 
particularly between the oral cavity and the vagina, represents a promising approach for identify-
ing predictors of gestational complications. The aim of the study is to assess the relationship 
between the structure of the oral microbiome and the vaginal microbiota in women during the first 
trimester of pregnancy. Materials and Methods. The study included 80 women with singleton 
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pregnancies at 6ï13 weeks of gestation. Periodontal assessment (PD, CAL, BOP) was per-
formed, along with collection of subgingival biofilm and vaginal samples. Microbial composition 
was analyzed using 16S rRNA gene amplicon sequencing. Statistical analysis included Spearman 
correlation analysis, PERMANOVA, and regression modeling. Results and Discussion. Signifi-
cant correlations were identified between anaerobic genera Prevotella and Fusobacterium in the 
oral cavity and the abundance of Gardnerella vaginalis and Atopobium vaginae in the vaginal en-
vironment. An inverse relationship was observed between oral Streptococcus levels and vaginal 
Lactobacillus spp. Women with signs of periodontal inflammation demonstrated a reduced propor-
tion of Lactobacillus crispatus and an increased alpha diversity of the vaginal microbiota. Conclu-
sions. The identified intersystem microbiome interactions are evident as early as the first tri-
mester of pregnancy. Although the observed correlations do not allow conclusions regarding 
causal relationships, periodontal status may be considered a potential indirect indicator of vaginal 
microbial homeostasis, opening perspectives for further research and microbiome-oriented pre-
vention of gestational complications. 

Keywords: oral microbiota, vaginal microbiota, pregnancy, periodontitis, Lactobacillus 
crispatus, dysbiosis, 16S rRNA. 
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ɸʥʥʦʪʘʮʠʷ: ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʧʨʠʟʥʘʥʦ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ, ʥʦ ʠ ʢʣʶʯʝ-
ʚʳʤ ʬʘʢʪʦʨʦʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʢʨʳʚʘʶʪ 
ʝʛʦ ʨʦʣʴ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, ʧʨʦʛʨʘʤʤʠʨʫʶʱʝʛʦ ʨʘʟʚʠʪʠʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ 
ʯʝʨʝʟ ʚʣʠʷʥʠʝ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʧʠʪʘʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʠʩʪʝʤʘ-
ʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʤʝʭʘʥʠʟʤʘʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʙʠʦʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʛʨʫʜʥʦʛʦ ʤʦʣʦʢʘ ʥʘ ʧʦʩʪʥʘʪʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʟʜʦʨʦʚʴʝ ʨʝʙʝʥʢʘ. ʄʘʪʝʨʠʘ-
ʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʠʩʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʚʝʜʸʥ ʚ ʨʝʩʫʨʩʘʭ 
PubMed, Scopus, WebofScience, eLibrary, Cyberleninka ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ʇʦʠʩʢ ʧʨʦʚʦ-
ʜʠʣʩʷ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ: ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ, ʵʧʠʛʝʥʝʪʠʢʘ, ʠʤʤʫʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 
ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʨʫʜʥʦʛʦ ʤʦʣʦʢʘ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʜʦʣʛʦʚʨʝʤʝʥ-
ʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ. ʆʥʠ ʦʢʘʟʳʚʘʶʪ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʨʘʟʚʠ-
ʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʤʠʨʫʶʪ ʤʝʪʘʙʦʣʠʟʤ (ʚʢʣʶʯʘʷ ʨʠʩʢʠ ʦʞʠʨʝʥʠʷ, 
ʜʠʘʙʝʪʘ 2 ʪʠʧʘ), ʬʦʨʤʠʨʫʶʪ ʠ çʦʙʫʯʘʶʪè ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ (ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʘʣʣʝʨ-
ʛʠʡ, ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ), ʘ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʂʨʠʪʠʯʝʩʢʠ 
ʚʘʞʥʦ, ʯʪʦ ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʦʩʦʙʥʦ ʤʦʜʫʣʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʨʝʜ-
ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ. 
ɿʘʢʣʶʯʝʥʠʝ. ʇʦʥʠʤʘʥʠʝ ʩʣʦʞʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ 
ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʘ ʜʠʥʘʤʠʯʥʫʶ, ʙʠʦʣʦʛʠ-
ʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʩʠʛʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʆʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ 
çʧʨʦʛʨʘʤʤʠʩʪè, ʧʝʨʝʜʘʶʱʠʡ ʦʪ ʤʘʪʝʨʠ ʢ ʨʝʙʝʥʢʫ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʳʩʪʨʘʠʚʘʝʪ ʬʫʥ-
ʜʘʤʝʥʪ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʟʜʦʨʦʚʴʷ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʝʨʠʦʜʘ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, 
ʯʪʦ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʠʩʢʣʶʯʠ-
ʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ, ʵʧʠʛʝʥʝʪʠʢʘ, ʠʤʤʫʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʤʝʪʘ-
ʙʦʣʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 
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