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DETERMINING THE FEATURES OF MTHFR GENE
POLYMORPHISM WITH SUBSEQUENT
IDENTIFICATION OF THE DEGREE OF

CORRELATION BETWEEN CARRYING THESE GENE
POLYMORPHISMS AND THE CLINICAL COURSE OF
CHRONIC GENERALIZED PERIODONTITIS

Objective: To develop a model for predicting the course of chronic generalized
periodontitis and to substantiate a personalized approach to treatment based on the
integration of clinical and molecular-genetic factors.

Materials and Methods. This study was conducted at a dental clinic and
included 186 patients with a verified diagnosis of chronic generalized periodontitis
of varying severity and 40 practically healthy individuals in the control group. This
study was designed as a prospective, comparative, clinical-genetic study and was
conducted from 2022 to 2025 at dental polyclinics in Samarkand and Termez. The
study subjects were patients with chronic generalized periodontitis who were
undergoing examination and treatment during the specified period. A
comprehensive clinical assessment was performed using the PI, PMA, and OHI-S
indices, along with measurements of periodontal pocket depth, degree of tooth
mobility, and radiographic indicators of bone resorption.

The molecular genetic study included determining the polymorphisms of the
MTHEFR (C677T), SOD2 (Vall6Ala), IL-1B (-511), and TNF-a (-308) genes using
the polymerase chain reaction method with analysis of restriction fragment length
polymorphisms. Laboratory methods included determining the level of pro-
inflammatory cytokines (IL-1p, IL-6, TNF-a) in oral fluid using the enzyme-linked
immunosorbent assay method. Statistical processing was conducted using methods
of correlation-regression analysis, logistic regression, and the construction of ROC
curves to evaluate the predictive value of the model.

Results. Analysis of genotype distribution showed a statistically significant
predominance of unfavorable allelic variants in patients with severe periodontitis.
Carriage of the homozygous T/T genotype of the MTHFR (C677T) gene was
identified in 38.7% of patients with severe CGP, compared to 12.5% in the control
group (p<0.01). The frequency of the unfavorable Ala/Ala genotype of the SOD2
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gene was 34.2% in patients with severe disease progression compared to 15.0% in
the control group (p<0.05).

A significant positive correlation was established between the carriage of the
specified polymorphisms and the level of pro-inflammatory cytokines: the
concentration of IL-1f in carriers of unfavorable genotypes exceeded control group
indicators by 3.2 times (r=0.68; p<0.001), and TNF-a by 2.7 times (r=0.61;
p<0.001). A significant association was identified between the combined carriage
of MTHFR and SOD2 polymorphisms and the depth of the periodontal pockets
(r=0.72; p<0.001), as well as the degree of alveolar bone resorption (r=0.65;
p<0.001).

Based on the obtained data, a prognostic mathematical model was developed,
including clinical indices, cytokine profile indicators, and genotyping results. The
model demonstrated high diagnostic accuracy: sensitivity was 87.4%, specificity
was 82.1%, and the area under the ROC curve (AUC) was 0.89, indicating excellent
quality in predicting the severity and nature of the disease's course.

The use of a personalized approach to treatment, based on the results of
stratification of patients by genetic profile with individualization of anti-
inflammatory and antioxidant therapy regimens, ensured an increase in treatment
efficacy by 41.6%, a decrease in recurrence rates by 36.8%, and a 1.9-fold increase
in remission duration compared to the standard treatment group.

Analysis of the molecular-genetic and clinical characteristics of patients with
chronic generalized periodontitis (CGP) showed that the severity of inflammatory-
destructive changes, clinical indicator dynamics, and recurrence frequency differ
significantly even in patients with the same clinical severity of the disease. Thus,
with a similar initial clinical picture, the depth of the periodontal pockets (PD) varied
within 4.4-5.9 mm, the level of clinical loss of attachment (CAL) was 3.6—5.2 mm,
and the bleeding rate during probing (BOP) was 18.5-38.6%, which directly
depended on the patient's clinical and genetic profile.

Conclusions: thus, the carriage of MTHFR (C677T) and SOD2 (Vall6Ala)
gene polymorphisms is statistically significantly associated with the severity of the
clinical course of chronic generalized periodontitis. A significant correlation has
been established between genetic markers, pro-inflammatory cytokine levels, and
clinical and radiological indicators of periodontal tissue destruction. The developed
prognostic model possesses high diagnostic accuracy (AUC=0.89) and can be used
to stratify patients based on the risk of severe disease progression. A personalized
approach to treatment based on the patient's molecular genetic profile ensures a
41.6% increase in clinical efficacy and a 36.8% reduction in recurrence rates. The
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obtained data justify the feasibility of including molecular genetic research in the
comprehensive algorithm for diagnosing and planning individualized treatment for
chronic generalized periodontitis.
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