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We carried outa retrospective analysis of1000medical documentsof patientssuffering fromperiodontal diseaseof varying 
severityin combination with variousdiseases of internal organs(somatic diseases).Detected a directly proportional tendency 
of increase to the severity of lesions of periodontal tissues depending on the BMI. This is mostlydetected in patientswith a 
BMI≥25kg/m2.
93 patients were selected for examination and treatment to identify the role of periodontitisasa risk factorin theCVC.
We studied glycemicand lipid profile, activityof systemic inflammation(C-reactive protein), the activity ofoxidative stress 
in the dynamicsbefore and after treatment(12 weeks).To thestandard therapyof periodontitis for the relief ofoxidative 
stress(systemic inflammation) and compensationdysbiosiswere addedUbiquinonecomp(2 ml/VM-2 times a week) and 
probiotics-Simbiolakt-Comp (1 sachet per day). Along with the normalization ofthe digestive tractbiocenosismarked 
decrease inpro-inflammatorystatus andoxidative stress.

Introduction:
Contemporary achievements in experimental and clinical med-
icine on the cellular-molecular level allowed us to critically re-
consider the fundamental positions of pathophysiology of the 
development of different internal diseases and their interrela-
tions (polymorbidity).

Metabolic syndrome (MS) – is a clinical model of polymoridity. 
The “business card” of MS is abdominal-visceral type of obesi-
ty with body mass index (BMI)  ≥ 25 kg/m2. 

MS is a complex of metabolic malfunctioning and cardio-vas-
cular diseases, the key link of which is insulin resistance (IR). 
IR is a damage of insulin receptors sensitivity of insulin-de-
pendent tissues: muscular, fatty, hepatic. In case of MS ab-
dominal-visceral type of obesity is accompanied by impaired 
glucose tolerance (IGT), atherogenic dyslipidemia (increase of 
triglycerids – TG, low-density lipoproteins – LDL, decrease of 
high-density lipoprotein – HDL), development of compensato-
ry  hyperinsulinemia and DM type 2 that are risk factors for 
AH, CHD and CHF development. Nowadays different authors 
think, that in 70-90% of the cases MS is accompanied by a 
disbalance of autochthonous (resident) microflora (dysbiosis) 
of the digestive tract. (Pic.1).[1,2,6,7,12,21].

Digestive tract is an open ecosystem of a human being, the 
entrance to which is an oral cavity. For the last 25 years in-
cluding the end of the 20th century and the beginning of the 

21st  century clinical researchers have had a new perspective 
of the interrelations of the inflammatory diseases of different 
parts of the digestive tract (periodontitis, intestine dysbiosis) 
as risk factors of atherosclerosis and CVC-CAD development: 
acute coronary syndrome (ACS), acute myocardial infarction 
(AMI), cerebral strokes.[1,7,11,15,17,20,21].

The epidemiological research shows that the prevalence of 
oral cavity inflammatory diseases, in particular of periodontal 
tissues, is 81-100% for adult population in Russia. [2,5,8,12].  
Periodontal pathology is rarely isolated and not connected 
with other associated diseases that also defies the notion of 
polymorbidity.  Nowadays there are 4.5 associated diseases for 
each patient younger than 20 years old, 2.8 patients at the 
age of 21-40 and 2.9 patients at the age of 41-60 who have 
chronical periodontitis. [5,8,12,18]. 

Polymorbidity is often formed by common damaging risk fac-
tors and pathophysiological mechanisms of pathological devel-
opment. Nowadays clinical experience shows that associated 
chronical diseases of different parts of the digestive tract (gin-
givitis, periodontosis, dysbiosis of the digestive tract) provokes 
each other’s development, chronization and tolerance to the 
treatment. There are enough data on the etiological risk fac-
tors and pathogenesis of inflammatory diseases of the diges-
tive tract, the main of which is: disbalance of the microbial 
status (microbiosis) starting from the oral cavity and finishing 
with the lower bowels that is accompanied by intensifying of 
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the systemic and regional peroxide inflammation (“oxidative 
stress”), exhaustion of anti-oxidant system and damage of 
general and local immunity. 

The obligatory interrelations of atherogenic dyslipidem-
ia, carbohydrate metabolism disbalance that patients with 
visceral-abdominal type of obesity have, accompanied by 
dysbiosis of the digestive tract, is caused by sequential de-
velopment of dyssebacia, steatohepatitis, NAFLD as a result 
of increased secretion of proinflammatory cytokines (FNT-α, 
C-Peptides, IL 1-9), adipocytes and pathogenic intestine flora.
[3,4,9,10,12,14,16,17,19]. 

Main Body:
Materials and Methods:
We chose 93 patients with periodontitis of different grades for 
examination and treatment to achieve the set goals and solve 
the formulated tasks, to objectify the role of inflammation of 
the tissues of periodontium and the condition of the microflo-
ra of the digestive tract, as risk factors in ССС.  The control 
group included 20 patients with BMI < 25 kg\m2 and the ex-
perimental group included 73 patients with BMI ≥ 25 kg\m2. 
The experimental group included 39 men and 34 women at 
the age of 30–55, the average age was 43.3±4.7. The control 
group included 11 men and 9 women at the age of 30–50 
(the average age was 44.5±3.5). 

During the examination the chosen patients were trained the 
rules of the oral cavity hygiene and underwent the standard 
professional hygiene treatment with the elimination of local 
factors contributing to the accumulation and activation of the 
oral cavity microbial status.  

To make an objective evaluation of the clinical condition of 
periodontium hygienic indexes were determined:  Green-Ver-
million index (1964), SilnessLoe index (1962); Muhle-
mann-Cowell bleeding index (1975). The stage of mobility 
was also registered according to Miller classification in Flezar 
as well as the periodontal pocket depth. [ ]. The microbial sta-
tuses of the oral cavity and the lower bowels were evaluated 
with PCR in real time. [].

B.1 Clinical Pathological Results of the Study  
Table 1 shows the results of the demographic and clinical re-
search among the patients chosen for the treatment. 

As you can see from the table, considering the demographic 
identity (the difference in the gender and age is not statisti-
cally significant – р> 0.05) there is a statistically significant dif-
ference in the distribution of somatic pathology depending on 
BMI.  In the experimental group (BMI ≥ 25 kg\m2) in 93.2% 
of the cases periodontitis was accompanied by gastrointestinal 
tract diseases, in 83.6 % it was accompanied by CVS diseas-
es, and in 19.2% diabetes mellitus type 2 was found. In the 
control group (BMI < 25 kg\m2) the same indexes were much 
lower and made 65%, 45% and 10% accordingly (the differ-
ence is statistically significant according to the third probability 
threshold of the maximum likelihood - р< 0.001). (Pic.1).

A pronounced percent of the combination of the oral cavity 
and gastrointestinal tract pathologies (total in the group – 
87.2%) shows indirectly a close reversing connection between 
the condition of the oral cavity microbiota and the lower bow-
els (esophagus, stomach, intestine) that is objectively proved 
by a high correlation coefficient (rCFUk-CFUr) between the 
masses of intestine and oral cavity microflora: rCFUk-CFUr = 
0.82 (α< 0.001 the third probability threshold of the maximum 
likelihood) calculated with the help of multidimensional math-
ematical analysis.    

Table 1 
Gender and Age of the Patients, Somatic Pathology in 
General in the Control and Experimental Groups  

DEMOGRAPHYSomaticPathology
Group in 
general(N 
- 93)

Control 
group       
BMI < 25 
kg\m2       
(N - 20)

Experimental 
group BMI ≥ 
25 kg\m2(N 
- 73)

Age (Years) 48.7 ±7.3 44.5 ± 3.5 43.3 ± 4.7

Gender: М
    W

50 
(53.8.%)
43 
(46.2%)

11 (55%)•
9  (45%)•

39 (53.4%)•
34 (46.6%)•

GIT diseases 81 
(87.2%)

13 
(65%)•••

68 
(93.2%)•••

CVS diseases 70 
(75.3%) 9 (45%)••• 61 

(83.6%)•••

Diabetesmellitustype 2 16 
(17.2%) 2 (10%)•• 14 (19.2%)••

COPD 7 (7.5%) 2 (10%)• 9 (12.3%)•

• р> 0.05         •• р < 0.01      ••• р < 0.001

Pic.1 Diagram of somatic pathologies depending on BMI.
 
Table 2 shows the severity of inflammation of periodontal tis-
sues in general in the group of the chosen patients and in the 
subgroups depending on BMI.

Table 2
QuantityDistributionof Periodontitis Severity in Total and 
in Subgroups depending on BMI  

Periodontitis 
(Severity)

Group in total 
(N - 93)

Control group 
BMI < 25 kg\
m2       (N - 
20)

Experimental 
group BMI ≥ 
25 kg\m2(N 
- 73)

Mild 31 (33.4%) 9 (53.5%)••• 22 (18.4%)•••

Moderate 30 (32%) 6 (32.2%)••• 24 (31.1%)•••

Severe 20 (19.7%) 4 (8.2%)•• 16 (28.3%)••

Aggressive 12 (15.3%) 1 (6.1%)••• 11 (22.2%)•••

• р< 0.05         •• р< 0.01      ••• р< 0.001

As you can see from Table 2, there is a close, directly propor-
tional, statistically significant connection between the severi-
ty of CGP and BMI. In the experimental group (BMI ≥ 25 kg\
m2) CGP was severe and aggressive in 28.3% and 22.2% of 
the cases. The same indexes in the control group (BMI < 25 
kg\m2) were statistically significantly lower (р< 0.001) – 8.2% 
and 6.1% accordingly, that indirectly shows the mediate role 
of BMI (“business card” of МS) in the formation of the severi-
ty of periodontal tissue inflammation. (Pic. 2).
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Pic.2. Distribution of Periodontitis Severity depending on 
BMI (the bigger the body mass, the more severe the peri-
odontitis, which is statistically significant) 
 
One of the early signs of periodontal tissue inflammation is 
gingival bleeding, which is evaluated according to Mühleman-
nindex. This index has diagnostic value not only for detecting 
the early stages of periodontal tissue lesions, but also for de-
termining the severity of the clinical condition, as it reflects 
the inflammation intensity and depth of the periodontal tis-
sues.      

At the first stage of the research we made a correlated analy-
sis of the connection of the bleeding index (Mühlemann) and 
the severity of periodontitis to objectify the severity of perio-
dontal tissue inflammation. In our research we used a multi-
dimensional mathematical analysis and evaluated the intensity 
of gingival bleeding with Mühlemann index. We found out 
that the gingival bleeding severity is in a close statistically sig-
nificant correlated connection (rIC-StCGP= 0.89, р<0.001) and 
depends on the severity of periodontal condition.  

The average meanings of the bleeding index depending on 
the severity of periodontitis in total in the experimental group 
(BMI ≥ 25 kg\m2) were: for mild CGP – 1.75 ± 0.09, for mod-
erate CGP  – 2.4 ± 0.15, for severe CGP –2.75 ± 0.15 points. 
The results are shown in Table 3.   

Table 3
Bleeding Index Depending on the Severity of CGP   

Quantity 
of the 
patients

Bleeding index 
(according to 
Mühlemann)

Correlation 
coefficient 

CGP 73 
(100%) Points

RIC-StCGP = 0.89   

(р<0.001)

Mild 20 
(27.4%) 1.75 ± 0.09

Moderate 33 (45.2) 2.4 ± 0.15

Severe 20 
(27.4%) 2.75 ± 0.15

The periodontal tissue inflammation directly depends on the 
level of BMI that is documented by a high correlation coeffi-
cient: rBMI-IC = 0.79 (р<0,001). 

Distribution of periodontitis severity depending on body mass 
in the experimental group is shown in Table 4.   

As you can see from Table 4, the severity of periodontal tissue 
inflammatory changes directly depends on BMI and is proved 
by a statistically significant correlation coefficient according to 
the third probability threshold of the maximum likelihood - rB-
MI-IC = 0.79 (р<0.001). (Pic. 3)

Table 4
Distribution of the Severity of Periodontal Tissue Inflam-
mation depending on BMI in the experimental group  

BMI 25 -29 
(N - 34)

BMI 30 -34 
(N - 21)

BMI 35 – 39 
(N - 10)

BMI ≥ 40 
(N - 8)

Correlation 
Coefficient

Mild 12 (35.3%) 5 (23.8%) 0 0

rBMI-IC= 0.79 

(р<0.001)

Moderate 11 (32.3%) 7  (33.3%)• 5 (50%)••• 0

Severe 10 (29.4%) 8 
(38.1%)•• 4 (40%)•• 6 

(75%)•••

Aggressive 1 (2.4%) 1 (4.8%)• 1 (10%)••• 2 
(25%)•••

• р> 0.05         •• р < 0.01      ••• р < 0,001

Pic. 3. Diagram of Distribution of Periodontitis Severity 
Depending on BMI in the Experimental Group 
 
The results of the first stage of the research show a reversing 
connection between the condition of the oral cavity microbial 
status and the intestine, the quantity of which is determined 
by the severity of inflammatory damages of periodontal tis-
sues. The severity of periodontitis is in a close correlated con-
nection with BMI that is a risk factor for CCC, which allows 
us to assume that the oral cavity inflammatory status directly 
participates in pathogenesis of CVD.   

B.2. The Results of Biochemical, Proinflammatory and Bac-
terial Statuses Before and After the Treatment 
Besides the examination of glycemic, lipidic blood spectrums 
and the activity condition of oxidative status (C-protein, MDA), 
the chosen patients in dynamics (before and after the treat-
ment – 12 weeks) underwent an examination of oral cavity 
microflora (biopsy material) and intestine (faeces) with PCR in 
real time.  

The standard program of periodontitis treatment CVD 
(β-blockers, iACE, fenofibrates) for patients with BMI ≥ 25 kg\
m2was completed with probiotics – Pro-Simbioflor – 10 drops, 
3 times a day, Simbiolakt-comp – 1 bag/day and Ubihinon 
comp (2ml/im – twice a week) – to compensate dysbiosis and 
to restore antioxidant system and relieve oxidative stress (sys-
temic inflammation). 

You can see the results of the research before and after the 
treatment in Table 5. The results of four patients from the ex-
perimental group were excluded, because they did not follow 
the protocol.  

As you can see from Table 5, before the treatment there were 
statistically significant specific differences in the parameters 
of carbohydrate, lipidic metabolism and biocenosis (specific 
and bacterial mass) of the oral cavity and lower bowls. The 
intensity of changes of carbohydrate-lipidic metabolism, status 
of systemic inflammation (C-reactive peptide), activity of oxi-
dative stress (MDA) and oral cavity and intestine biocenosis is 
directly proportional to the level of BMI. 

In the experimental group (BMI ≥ 25 kg\m2) the relatively low 
level of fasting glycemia – 5.2±0.1mmol/l with IR (in the ex-
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perimental group HOMA IR was 5.8 times higher than in the 
control group without the signs of MS – BMI < 25 kg\m2, 
p<0.001) – was supported with compensatory hyperinsuline-
mia: fasting IRI in the experimental group was 5.2 times high-
er than in the control group, p<0.001.

According to the data shown in Table 5, there were statisti-
cally significant differences in biocenosis (specific and bacterial 
mass) of the oral cavity and lower bowels before the treat-
ment.    

The condition and the quality content of the oral cavity mi-
croflora in the experimental group depended directly and in 
a correlated way on the severity of periodontal inflammato-
ry changes (rIC-CFUr = 0.86, р<0.001) with urease-produc-
ing bacteria (Klebsiella) and fungi (Candida sp.) up to 2•102 
which are localized in the lower bowels.  

Table 5 
The Condition of Сarbohydrate-Lipidic Metabolism, Proin-
flammatory, Oxidative and Bacterial Statuses Before and 
After the Treatment (12 Weeks).

 Control 
group
      (N=20)

 Experimental 
group 
before the 
treatment   
                 
(N=73)

Experimental 
group 
after the 
treatment   
(N=69)

Men 8 (40%) 31 (42.5%) 29
Women 12 (60%) 42 (57.5%) 40
Average age (years) 44.5±3.5 43.3±4.7 43.2±4.5
BMI   kg\m2 20.1±0.5 ٭٭٭32.7±0.8 ٭٭*29.9±0.5
SBPmm of mercury 135.5±5.2 *٭155.3±7.2 137.7±5.8**
DBPmmofmercury 84.2±3.5 ٭*92.1±4.3 80.7±3.8**
Fastingglycemiammol/L 4.7±0.2 5.2±0.1* 4.85±0.08*
FastingIRIuIU/mL 2.5±0.4 ٭٭٭13.1±1.1 11.4±1.1*
HOMA IR 0.52±0.12 ٭٭٭3.0±0.2 2.5 ± 0.1***
Hb A1c % 5.1±0.2 ٭٭6.6±0.3 5.95±0.2**
TCmmol/L 4.55±0.18 ٭6.64±0.18 ٭5.42±0.22
TGmmol/L 1.2±0.2 ٭٭2.0±0.2 ٭٭1.3±0.21
CLDLmmol/L 2.7±0.15 ٭٭3.9±0.15 ٭3.3±0.15
CHDLmmol/L 1.3±0.11 ٭1.1±0.1 1.2±0.09
AI 2.1±0.15 ٭٭3.55±0.3 2.67±0.12**
C-Peptideng\ml 1.8±0.2 ٭٭3.7±0.3 2.8±0.1*
MDA micromole\l 4.71±0.31 ٭٭6.41±0.74 3.7±0.4***
Oralcavity (bac. mass) 104.5 ٭٭108.4 105.4*
     Large intestine 1014.9 ٭٭1017.4 ٭1015.1

In comparison with the control group:٭ρ< 0.05 ,٭٭ρ<0.01, 
 ρ< 0.001 (IRI – immunoreactive insulin, HOMA IR - insulin٭٭٭
resistance coefficient, MDA – index of oxidative stress activity, 
C-Peptide – index of a level of systemic inflammation).

The bacterial form of the digestive track of the patients in 
the experimental group (BMI ≥ 25 kg\m2) was in total in the 
bacterial mass in the oral cavity – CFU 108.4, in the rectum 
- 1017.4. It was statistically significantly different (ρ<0.01) 
from the control group (BMI< 25 kg\m2) – in the oral cavity – 
CFU104.5, in the rectum - 1014.9. 

Among the microorganisms the severity of periodontitis 
most of all provoked the growth of Parphiromonasgingiv-
alis, the quantity content of which in case of CGP was up to  
4•106CFU. 

Changes of carbohydrate-lipidic metabolism, status of system-
ic inflammation (С-reactive peptide) and activity of oxidative 
stress (MDA) directly depend on the level of BMI and the se-
verity (aggressive form) of inflammatory changes of periodon-
titis, that is documented by a high correlation coefficient: rB-
MI-IC = 0.79 (р<0.001),  rBMI-MDA = 0.87 (р<0.001, rIC-AI = 
0.72 (р<0.001) received with multifactorial analysis.     

The integrated index of blood lipids (AI) in the group of pa-
tients with MC symptoms (AI=3.55±0.3) was 1.7 times 

(p<0.01) higher than in the control group (AI=2.1±0.15) that 
shows that patients with BMI ≥ 25 kg\m2 have more severe 
abnormalities of cholesterol metabolism towards the athero-
genicity of the blood plasma. 

After the treatment there was a positive dynamics in the 
quantity indexes of the bacterial mass of the digestive tract: 
in the experimental group (BMI ≥ 25 kg\m2) the bacterial bio-
mass  in the oral cavity statistically significantly decreased from 
108.4  CFU\ml to 104.5 CFU/ml (ρ< 0.01), in the lower bowels 
– from 1017.4 CFU/ml to 1015.1 CFU/ml (ρ< 0.001). 

With normalization of biocoenosis of the digestive tract, sig-
nificant decrease of BMI  from 32.7 ± 0.8 to 29.9 ± 0.6 kg\
m2 that happened to patients with MC (BMI ≥ 25 kg\m2) 
after adding antioxidants and symbiotics, the indexes of sys-
temic inflammation and oxidative stress underwent statistical-
ly significant changes:  C-protein concentration decreased by 
24.3%  (from 3.7±0.3 to  2.8±0.1 ng\ml), MDA decreased by 
42.3% (from 6.41±0.74 to 3.7±0.4 micromole/l, ρ< 0.01).

Statistically significant positive dynamics of the systemic in-
flammation (decrease of C-protein concentration by 24.3%) 
and activity of the oxidative status (decrease of MDA by 
42.3%) was accompanied by the statistically significant posi-
tive dynamics of the indexes of carbohydrate-lipidic metabo-
lism (HOMA IR, HbA1c%, AI). In the group of patients with 
МS HOMA IR (IR index) decreased from 3.0±0.2 to 2.5±0.1, 
and fasting IRI decreased from 13.1±1.1 to 11.4 ±0.9 uIU/mL 
(ρ< 0.01) that proves the restoration of insulin receptors sen-
sitivity. After the treatment with simbiotics and antioxidants 
the glycemic profile of the patients with МS is documented 
by a statistically significant decrease of HbA1c% by 9.8% (ρ< 
0.05).

Simbiotics and antioxidants added to lipid-lowering therapy 
(Traikor 145) stimulated a stronger antiatherogenic normali-
zation of blood lipids: TC, TG, LDL decreased accordingly by 
18.4%, 35%, 13.2% and HDL concentration grew by 9.1% 
(the difference is statistically significant, ρ< 0.05 – 0.01). This 
positive dynamics of the blood lipids stimulated the decrease 
of AI – integral index of atherogenicity of blood plasma – by 
24.8% (ρ< 0.05). 

In the group of patients with МS in total the decrease of 
BMI by 8.6% , HOMA IR  (IR index) – by 16.7%, compen-
satory hyperinsulinemia (fasting IRI) - by 13% due to the 
decrease of the activity of SNS stimulated the restoration 
of BP to the target level: before the treatment - SBP\DBP = 
155.3±7.2\92.1±4.3 mm of mercury, after the treatment - 
137±6.8\80.7±3.2 mm of mercury (the difference is statistical-
ly significant, ρ< 0.001).

The dynamics of clinical, biochemical and proinflammatory 
statuses before and after the treatment is shown in picture 4, 
that illustrates the connection between BMI, oxidative stress 
(MDA), proinflammatory status (C-protein) and сarbohydrate 
blood lipids and clinical status – normalization of BP: SBP and 
DBP decreased at the end of the research in comparison with 
the beginning by 11.3% and 12.4% accordingly (the differ-
ence is statistically significant according to the third probability 
threshold of the maximum likelihood - р < 0.001).

Pic.4. Diagram of the Dynamics of Clinical (BMI, BP) and 
Biochemical Blood Lipids before and after the Treatment 
in the Experimental Group  
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Conclusions:
So highly significant correlation coefficients connections be-
tween BMI, disbiotic changes of the digestive tract, severity of 
periodontal tissue inflammation and abnormalities of carbohy-
drate-lipidic metabolism prove the status of periodontitis as an 
independent risk factor for cardio-vascular diseases in ССС.

The condition of carbohydrate-lipidic metabolisms in case of 
МS at the early stage of its development should be considered 
as a result of a general biological reaction to the chronical in-
flammatory condition, induced and supported by malfunction-
ing of bioceonosis of the digestive tract. 

Taking into account the influence of disbiosis on the progres-
sive course of МS, we think that it is advisable to include pro-
biotics  (Simbiolactcompositum) in the treatment of МS, and 
to use Ubihinoncompositum or Coenzyme compositum as an 
anti-oxidant in clinics.
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