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ABSTRACT: Relevance. In patients with comorbidities, the barrier resistance of
periodontal tissues decreases due to oral homeostasis damage, which increases the severity
of inflammatory periodontal diseases and needs the interaction of dentists and internists to
develop common approaches to such patients' treatment and management.
Aim. The study aimed to study the periodontal and oral hygiene indices and the oral fluid
mineral composition in dental patients with comorbidity.

Materials and methods. The study examined 63 dental patients with comorbidities:
coronary artery disease, chronic gastritis, chronic nephritis, and chronic sinusitis. The
Green-Vermillion oral hygiene index (OHI-S) detected the oral hygiene status, and the
CPITN index of the WHO and the PMA index revealed the periodontal status.
Electrothermal atomic absorption spectroscopy using QUANTUM.Z1 graphite furnace
atomic absorption spectrometer determined the amount of calcium, magnesium, zinc and
copper in the oral fluid.
Results. Patients with coronary artery disease and chronic nephritis demonstrated a
statistically significant decrease in oral hygiene associated with severe periodontal
inflammation. Analysis of the oral fluid mineral composition showed that patients with
coronary artery disease had decreased calcium, magnesium and zinc levels. The chronic
nephritis patients had a copper and zinc decrease in the oral fluid. In patients with chronic
gastritis, there was a lack of magnesium and copper in the oral fluid. The patients with
chronic sinusitis showed a decrease in copper.
Conclusions. Dental professionals should consider patient systemic diseases and oral fluid
mineral composition at a dental appointment, during treatment and during preventive
measures prescription.
Key words: inflammatory periodontal diseases, macronutrients, micronutrients, oral cavity,
systemic diseases.

MEDICAL SCIENCES. IMPACT FACTOR:7,89

RELEVANCE

According to WHO recommendations, oral health should be considered an integral part of
overall health and well-being. Preventive dentistry relies on adequate and comprehensive
oral hygiene and should be considered in the context of preventing somatic diseases as well.

Patients with coexisting somatic pathology, due to impaired oral homeostasis, experience
decreased barrier resistance of periodontal and hard tissues, leading to an increased severity
of dental diseases [1, 2]. Oral diseases may be linked to cardiovascular, gastrointestinal,
urinary, ENT, and other diseases [1-3]. The mechanisms of this connection include
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bacteremia and its systemic inflammatory consequences — increased C-reactive protein
levels and oxidative stress [3], necessitating the use of prophylactic toothpastes with anti-
inflammatory effects [4].

Pathological processes in the digestive system lead to alterations in salivary secretion rate,
viscosity, and the free radical balance of oral fluid [5]. Recent research confirms the link
between inflammatory periodontal diseases and heart diseases [3, 6-8]. Several observations
suggest that maintaining oral hygiene practices (toothbrushing) reduces the frequency of
cardiovascular diseases [9]. Patients with chronic kidney failure exhibit an increase not only
in dental hard tissue lesions but also in the prevalence of oral mucosal pathology and
inflammatory periodontal diseases, necessitating sanitation measures, including professional
oral hygiene and remineralization therapy, which should be performed twice a year, along
with personal hygiene practices using prophylactic toothpastes with remineralizing and anti-
inflammatory effects [10, 11].

Oral fluid normally possesses certain properties and a constant composition. It is
hypothesized that alterations in the composition of oral fluid during a number of somatic
diseases may serve as an indirect indicator of disrupted metabolic processes in the body.
Thus, the development of interdisciplinary collaboration between dentists and internists,
aimed at establishing unified approaches to the treatment and management of patients with
somatic and dental diseases, becomes an urgent issue in contemporary medicine [12].

As a diagnostic fluid, saliva has advantages over serum and can be used for both oral and
systemic disease diagnosis. Recently, researchers have focused on analyzing the mineral
composition of oral fluid in various periodontal diseases, considering that deficiency or
excess of macro- and microelements can be associated with both inflammation and
oxidative damage, leading to destruction of periodontal tissues [13, 14].
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According to a systematic analysis by G. Baima and colleagues, elevated sodium and
potassium levels are most commonly associated with periodontitis. Conflicting results have
been found for all elements, although calcium, copper, and manganese concentrations have
generally increased in periodontitis [15].

Copper and zinc are essential for the functioning of antioxidant enzymes, their decline leads
to the accumulation of pro-oxidants and oxidative stress, which is one of the indicators of
inflammation and destruction of periodontal tissues. Copper's protective function also lies in
preventing tissue destruction by bacterial enzymes and toxins [16]. Reduced zinc in oral
fluid is one of the factors in the pathogenesis of inflammatory periodontal diseases, as zinc
is involved in preventing collagen degradation [17]. Magnesium ions affect the migration
and adhesion of fibroblasts and contribute to the growth of soft tissues in the oral cavity
[18]. Magnesium at alkaline pH inhibits both Gram-negative and Gram-positive bacteria
[19]. Thus, the decrease in calcium, magnesium, zinc, and copper levels in inflammatory
periodontal diseases is logical and related to their function in the oral cavity.

Dietary preferences, ethnic characteristics, circadian and seasonal fluctuations are of
paramount importance when interpreting the results of analyzing metabolites and ions in
oral fluid [15]. It should also be considered that changes in the levels of macro- and
microelements in biological fluids can indicate systemic diseases [15].
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Objective: To study periodontal and oral hygiene indices, as well as the mineral
composition of oral fluid in dental patients with coexisting somatic pathology.

MATERIALS AND METHODS.

The clinical part of the study was conducted in the therapeudental department of Samarkand
state medical university from April 2021 to April 2022 and from December 2022 to
December 2023. The study was carried out in accordance with the provisions of the
Helsinki Declaration on the observance of ethical principles; all subjects voluntarily signed
informed consent to participate in the experiment.

The study included 63 dental patients aged 36 to 60 years (average age 44.80 + 1.24 years).
The age periodization adopted in 1965 at the International Symposium on Age Periodization
in Moscow was taken into account (https://studfile.net/preview/3052965/page:13/). All
patients corresponded to the second period of middle age - 36-60 years for men and 36-55
years for women.

Inclusion criteria: presence of informed consent to participate in the study, inflammatory
periodontal diseases, chronic somatic diseases, absence of medical contraindications.

Exclusion criteria: drug or toxic dependence, allergic reactions, refusal to participate in the
study.

Dental patients with inflammatory periodontal diseases (IPD) were divided into groups
according to existing somatic diseases.

Group 1: Coronary heart disease (CHD) - 11 patients (7 women, 4 men) aged 36 to 60 years
(average age 45.50 &+ 2.18 years);
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Group 2: Chronic gastritis (CG) - 14 patients (8§ women, 6 men) aged 36 to 59 years
(average age 46.00 + 2.07 years);

Group 3: Chronic sinusitis (CS) - 13 patients (7 women, 6 men) aged 36 to 57 years
(average age 42.3 + 1.9 years);

Group 4: Chronic nephritis (CN) - 11 patients (6 women, 5 men) aged 39 to 60 years
(average age 46.2 £ 2.0 years).

The control group consisted of dental patients with IPD without somatic diseases - 14
people (8 women, 6 men) aged 36 to 55 years (average age 42.6 + 1.9 years).

The formed patient groups were comparable in age (p > 0.05) and the ratio of men to
women.

The oral hygiene status of all patients was determined using the simplified Green-
Vermillion hygiene index (OHI-S). The surface area of the tooth covered with plaque and
calculus was assessed without the use of special dyes. The buccal surface of 16 and 26, the
labial surface of 11 and 31, the lingual surface of 36 and 46 were examined, moving the tip
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of the probe from the cutting edge towards the gum. The results were assessed as follows:
0-0.6 - low, good hygiene; 0.7-1.6 - medium, satisfactory hygiene; 1.7-2.5 - high,
unsatisfactory hygiene; more than 2.6 - very high, poor hygiene.

The extent and severity of gingivitis were determined using the papillary-marginal-alveolar
index (PMA) in absolute numbers. Inflammation in different zones of the gum was taken
into account: interdental papillae (P), in the marginal (M) and attached gum (A). No
inflammation - 0 points; inflammation of the papilla - 1 point; inflammation of the papilla
and gum margin - 2 points; inflammation of the marginal and alveolar gums - 3 points.
PMA = sum of indicators: (number of teeth x 3).

To determine the WHO periodontal index CPITN, a periodontal probe with a 0.5 mm
diameter ball at the end and a black stripe 3.5 mm from the tip of the probe was used. The
periodontium was examined in the area of six tooth groups (17/16, 11, 26/27, 37/36, 31,
46/47) on the lower and upper jaws. If there are no index teeth in the named sextant, then all
remaining teeth are examined in this sextant. The results of the study were recorded
according to the following codes: 0 - healthy gums, no signs of pathology; 1 - bleeding of
the gums is observed after probing; 2 - subgingival calculus is determined by the probe; the
black stripe of the probe does not sink into the gingival pocket; 3 - a pocket of 4-5 mm is
determined; the black stripe of the probe partially sinks into the gingival pocket; 4 - a
pocket of more than 6 mm is determined; the black stripe of the probe is completely
submerged in the gingival pocket.

The content of calcium, magnesium, zinc, and copper in oral fluid in patients with
concomitant somatic diseases was determined by electrothermal atomic absorption
spectrometry using a spectrometer with a graphite furnace "KVANT.Z1". Samples of oral
fluid, collected in a test tube in the morning on an empty stomach, were brought by patients
to the dental appointment.
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The results and graphical representation of the obtained data were processed using generally
accepted statistical methods using the standard block of statistical programs Microsoft
Excel (2007) and SPSS Statistics 23. The research materials, in accordance with the results
of checking the comparable populations for normality of distribution (Shapiro-Wilk test),
were subjected to statistical processing using parametric analysis methods. All results were
expressed as mean (M) and standard error (m). Intragroup analysis was carried out using the
paired Student's t-test. The difference between the compared values was considered
statistically significant at a significance level of p < 0.05.

Table 1. Dental indices in groups of patients with systemic diseases

g

Patient ero Dental indices g
group OHI-S | PMA CPITN 2
Control (n=14) 8?3 £ 10.58+0.17 0.5840.17 e
. _ 1.17 + €

Coronary artery disease (n=11) 0.21* 1.17+£0.21* 1.17+0.21%* 3
. ©

. L 081 =+ %
Chronic gastritis (n = 14) 016 0.81 £0.16 0.81 £0.16 g
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Chronic | Chronic Chronic sinusitis
Chronic sinusitis (n = 13) sinusitis | sinusitis (n = (n=13)

(n=13) [13)

Chronic | Chronic Chronic nephritis
Chronic nephritis (n = 11) nephritis | nephritis (n = (n=11)

(n=11) | 11)

*n < 0.05, **p < 0.01 — differences are statistically significant at compared to the control
group
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A.Coronary artery disease B.Chronic gastitis

. Chronic sinusitis D. Chronic nephritis

Fig. 1. The oral fluid calcium and magnesium levels in patients with inflammatory
periodontal diseases associated with systemic diseases.

Differences are statistically significant compared to patients with coronary artery disease
*atp <0.05; ** at p <0.01

www.academicpublishers.org

=
(=
(o)]


http://www.academicpublishers.org

mMkMonk/n i
45 4.4

3,6"

2,02

0,33
0,18 0,18 ( qur
0 ————

Cu ' Zn

A.Coronary artery disease B.Chronic gastitis
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Fig. 2. The oral fluid copper and zinc levels in patients
with inflammatory periodontal diseases on the background of somatic diseases.
Differences are statistically significant compared to patients with coronary artery disease

*atp <0.05; ** at p <0.01.

RESULTS.

The characteristics of oral hygiene and periodontal status in dental patients with IPD against
the background of somatic diseases are presented in Table 1.

The most pronounced decrease in oral hygiene was found in patients with CHD (Group 1)
and CN (Group 4), OHI-S was 1.17 = 0.21 and 1.07 + 0.14, respectively, compared to 0.58
+ 0.17 in the control group (at p < 0.05). In these same groups, the most pronounced
inflammation of the periodontium was found, both in terms of PMA (4.94 + 1.15 and 2.69 +
0.46, respectively, compared to 1.06 £ 0.3; p <0.05-0.01), and in terms of CPITN (0.9 + 0.1
and 0.96 £ 0.09, respectively, compared to 0.57 + 0.09; p < 0.05-0.01).

In the group of patients with CG, the level of oral hygiene did not differ statistically
significantly from the control group, however, periodontal inflammation was more
pronounced - 2.74 + 0.59 compared to 1.06 £ 0.3 (p < 0.05).
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In patients with CS, there was only a trend towards a deterioration in oral hygiene and the
severity of inflammation (p > 0.05).

The characteristics of the mineral composition of oral fluid in patients with IPD against the
background of somatic diseases are presented in Figures 1 and 2.

Analysis of the mineral composition of oral fluid showed that in patients with coronary
heart disease (Group 1), there is a low level of calcium (0.12 £ 0.05 mmol/L), magnesium
(0.14 £ 0.03 mmol/L), and zinc (2.02 = 0.35 pumol/L). In patients with CG, a decrease in
magnesium (0.15 = 0.03 mmol/L) and copper (0.18 £ 0.05 pmol/L) levels was found in oral
fluid, and in patients with CS, a decrease in copper (0.18 + 0.025 pumol/L). With CN, a
decrease in copper (0.10 = 0.03 pmol/L) and zinc (2.19 + 0.50 umol/L) was shown in oral
fluid.

DISCUSSION.

A statistically significant decrease in oral hygiene (according to the OHI-S index) relative to
the control group was found in dental patients with coronary heart disease and CN. They
also have the most pronounced inflammatory changes in periodontal tissues. Our results are
consistent with data on the link between cardiovascular diseases and CKD with periodontal
diseases [3, 6-8].

The severity of macro- and microelement deficiency in oral fluid in dental patients was
found to be associated with somatic pathology. In patients with CHD, we found the most
pronounced deficiency of calcium, magnesium, and zinc. Magnesium and zinc deficiency
increases the risk of cardiovascular diseases [20, 21], which explains its low level in this
group of patients.

MEDICAL SCIENCES. IMPACT FACTOR:7,89

In patients with CN, we found a deficiency of copper and zinc. Zinc deficiency increases
the risk of urinary system diseases [22, 23].

In patients with CG, a decrease in magnesium and copper was noted, which may be
associated with the use of medications, in particular proton pump inhibitors, prescribed for
acid-dependent diseases of the stomach, duodenum, and esophagus. According to J. Joel,
most of these patients have hypomagnesemia and hypocalcemia [24].

As noted above, copper and zinc are essential for the functioning of antioxidant enzymes,
reducing oxidative stress - one of the factors of inflammation and destruction of periodontal
tissues. Magnesium ions at alkaline pH have an inhibitory effect on Gram-negative and
Gram-positive bacteria. Thus, a decrease in the level of copper, zinc, and magnesium in oral
fluid in patients with somatic diseases exacerbates the course of periodontal diseases and
should be taken into account by the dentist when treating and prescribing preventive
measures in this group of patients.

CONCLUSIONS

1. In dental patients with ischemic heart disease and chronic nephritis, a decrease in oral
hygiene and more pronounced inflammatory phenomena in the periodontium were found.
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2. In the oral fluid of dental patients, a statistically significant deficiency of calcium,
magnesium, zinc, and copper of varying degrees was found, depending on the type of
somatic pathology:

- Ischemic heart disease - deficiency of calcium, magnesium, and zinc;
- Gastritis - decreased magnesium and copper;

- Chronic nephritis - deficiency of copper and zinc;

- Chronic sinusitis - copper deficiency.

3. During dental appointments, when conducting treatment and prescribing preventive
measures, it is necessary to take into account the presence of somatic diseases in patients
and the mineral composition of their oral fluid.

REFERENCES.

1. Myparoa C.K., XaiimapoB A.M. BiusHue XpoHMYECKON HIIEMHMM MoO3ra Ha
(YHKIIMOHATILHOE COCTOSTHUE CIU3UCTOW 000JI04KHU mojocTu pra // Stomatologiya. — 2019.
— No4. — C. ISSN 2181-7812 www.tma-journals.uz 163 Knunnueckast mequiuna 101-103

2. XaiimapoB A.M., Myparoa C.K., XoxunmeroB A.A. AHamm3 0COOCHHOCTEH
CTOMATOJIOTUYECKOTO CTaTyca M TIOKa3aTeleld remocra3a y OOJBHBIX C XPOHUYECKOU
uniemuei mo3ra // [Ipo6:. 6uon. u meaumuabl. — 2020, — Ne2 (118). — C. 88-92

3. Xaiigapos A.M., MyparoBa C.K., Xamxumeros A.A., UlykypoBa H.T CocrosHue
KJIETOYHOTO COCTaBa M MHUKPO(MIOPHI MyKO3aJIbHOTO SMHUTEIHS POTOBOM MOJIOCTH OOIBHBIX
XpOHHUYECKOH uiemueit mosra / Men. xypH. Y36ekuctana. — 2021. — Vol. 2, Ne3. — C. 34-
41.

4. Myparoa C.K. CromaTonoruyeckuii cratyc y OOJbHBIX ¢ XPOHMYECKON HIIEMUU
Mo3ra // Metonudeckue pekomeHaanun- Tamkent, 2021.

5. MyparoBa C.K., llykypoa H.T. Surunkali miya ishemiyasida og’iz bo’shlig’i
shilliq qavati funktsional xolatining buzilishini o’rganish omili / «Y306exkucronna nimMuii-
aMaluid TaJKUKOTIap» MaB3ycuaaru PecmyOnuka 16-kynm TapMOKIM WIMHE MacodaBuit
OHJIAIH KOH(epeHuusacu Marepuamiapu.- TomkeHT, 2020.- 102 Ger..

6. XaiinapoB A.M., MypatoBa C.K., Kabpuea A. OcOOEHHOCTH MUKPOIMPKYIISIIHH
NOJIOCTH Ha (OHE XPOHWYECKOW HIIeMHUH Mo3ra. TomkeHT THOOMET akajeMusicH
ax6oporHomacu. 2021. C 161-163

7. XaiimapoB A.M., Myparoa C.K. Xponwmueckas wumiemMuss mosra, Kak (HakTop
HapyleHuss (YyHKIUOHATBLHOTO COCTOSHUSI CIU3UCTOM OOOJIOUKM TMOoJIOCTH pta  //
«DyHIaMeHTal Ba KIWHUK THOOMETHHWHT I0J3ap0d MyamMMmoJiapu Ba Maco(daBHil TabJIUM
UMKOHUSTIIApW» XallKapo OHJIalH KoH(epeHuus Matepuamiapu.-Camapkann, 2020.- 85-86
oer

8. Muratova S., Khaydarov A., Shukurova N. The peculiarities of endothelial
dysfunction indicators in patients with chronic brain ischemia // Int. J. Pharmac. Res. — 2020.
—P. 1725-1728.

9. Muratova Saodat Kadirovna, Musirmanov Abdusalim Toshtemirov Humoyun TO
IMPROVE TREATMENT OF CHRONIC GENERALIZED PERIODONTITIS //
CENTRAL ASIAN JOURNAL OF EDUCATION AND INNOVATION/ 2023- P. 187-194.

MEDICAL SCIENCES. IMPACT FACTOR:7,89

www.academicpublishers.org

=
(=1
(o}


http://www.academicpublishers.org

INTERNATIO.NAL JOURNAL OF MEDICAL SCIENCES

10.  Muratova S.K. Norqulova S.N. Teshaeva R.O. STATISTICAL ANALYSIS OF
THE METHOD OF DELAYED FILLING IN CHRONIC APICAL PERIODONTITIS//
CENTRAL ASIAN JOURNAL OF EDUCATION AND INNOVATION. Volume 2, Issue
11, Part 3 November 2023.- P 148-151

11.  Muratova S.K. Teshayeva R.O. Teshayev Sh. O. SURUNKALI ILDIZ UCHI
PERIODONTITDA KECHIKTIRIB PLOMBALASH USULINING STATISTIK
TAHLILI// EURASIAN JOURNAL OF TECHNOLOGY AND INNOVATION/ 2023.-P.
186-189.

12.  Muratova Saodat Kadirovna, Shukurova Nodira Tillayevna A Literary Review of
Statistical Indicators in the Diagnosis of Oral Tuberculosis// Eurasian Medical Research
Periodical. 2023.-P.30-33

13. Muratova Saodat Kadirovna, Shukurova Nodira Tillayevna  Assessment of the
Dental Condition of Patients with Impaired Cerebral Circulation// Eurasian Medical
Research Periodical. 2023.- P.38-41.

14. Muratova Saodat Kadirovna, Naimov S, Toshtemirov I Endodontic Treatment of
Chronic Apical Periodontitis with The Drug Hydroxy calcium by Delayed Filling// Eurasian
Medical Research Periodical. 2023.- P 34-37.

15.  Muratova Saodat Kadirovna Modern Ideas About the Pathogenesis of Generalized
Periodontitis// Eurasian Medical Research Periodical. 2023.- P.42-45.

16. Muratova Saodat Kadirovna, Yukimurodov N, Absalamov D. Results of Complex
Treatment of Chronic Disseminated Periodontitis in Patients Who Have Undergone Covid-
19// Eurasian Medical Research Periodical. 2023.- P.27-29.

MEDICAL SCIENCES. IMPACT FACTOR:7,89

www.academicpublishers.org

[
N
o


http://www.academicpublishers.org

