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ORAL AND INTESTINAL DYSBIOSIS
IN OBESE PATIENTS WITHOUT TYPE
2 DIABETES WITH PERIODONTAL
DISEASE

The purpose of research. To study the relative activity
of lysozyme and urease enzymes in oral fluid and
blood serum and to determine the degree of dysbiosis
of the oral cavity and intestines in patients with
various degrees of obesity without type 2 diabetes
with periodontal pathology, as well as the change in
these indicators after therapy with antidysbiotic and
hepatoprotective drugs and corrected diet. Materials
and methods. During the research, 170 patients aged
from 25 to 55 years with a body mass index of 27-53
were examined. 63 patients with obesity were examined
for oral and intestinal dysbiosis. 53 patients with
periodontal diseases underwent treatment in the form
of basic periodontal tissue therapy along with general
obesity treatment prescribed by an endocrinologist. 33
of these patients were additionally taking, following our
recommendation, an anti-dysbiotic hepatoprotective
medicinal complex of herbal origin and kept a corrected
diet. Results. Laboratory studies proved that, before
treatment, all patients with periodontal diseases had the
indicators of the relative lysozyme activity significantly
reduced and the indicators of the relative urease activity
significantly increased, both in the blood serum and in
the oral fluid, and high degree of oral and intestinal
dysbiosis, accordingly. After the treatment, the relative
lysozyme activity increased significantly and the relative
urease activity of decreased significantly, and the degree
of dysbiosis, both in the blood serum and in the oral
fluid, declined accordingly in all patients. In patients
tested after the therapy with a medicinal complex and
corrected diet, these indicators significantly approached
the indicators of patients with healthy periodontium in
the setting of obesity of various severity. Conclusion.
The obtained results enable to assume that there is a
correlation between the oral and intestinal dysbiosis and
to recommend this medicinal complex for the treatment
of patients with periodontal diseases in the setting of
obesity of various severity in comprehensive therapy.
Key words: comorbid pathology, intestinal microfilora,
oral microflora, periodontal disease.
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JIUCBIO3 POTOBOI MOPOKHUHA
I KNIIEYHUKA Y ITAINIEHTIB
3 O’)KUPIHHSM BE3 HASABHOCTI
OYKPOBOI'O JIABETY 2 TUITY
3 3AXBOPIOBAHHAMMU TAPOAOHTY

Meta pobotu. Jocrioumu 8i0HOCHY akmusHicmb ghepmeH-
Mie i30YuMy ma ypeasuy pomoeiti piouHi i cupoeamyi Kkposi
ma GUHAYUMU CMYNiHb OUCOIO3y POMOBOI NOPONCHUHU
I KUWeYHUKa y NayieHmie 3 OHCUPIHHAM PIZHO20 CMYNeHs
be3 HasieHOCMI YyKpo6oeo diabemy 2 muny 3 namonoi€r
NApOOOHMY, 4 MAKOHC 3MIHY YUX NOKASHUKIG NICIS NPULIOMY
aHMUOUCOIOMUYHUX | 2eNamonpoOmeKmopHUx npenapamis
ma Kopexyii xapuysanns. Marepiaan ta Mmeroan. B npo-
yeci pobomu 6yno oananymo 170 nayicumis, gixom 6i0 25
00 55 pokis, 3 IMT 6i0 37-53. Obcmedicero w000 ducbiosy
POMOBOI NOPOICHUHY A KUUeYHUKA 63 nayicuma 3 odcu-
pinnam. Ilponixoeano 53 nayicuma 3 3ax680pH08AHHAMU
napoOoHmy, AKI ompumysanu 06a308y Mepanito MKAHUH
NApoOOOHNY PA30M i3 3A2ANbHUM JIKYBAHHAM OXNCUDIHHS,
NPUBHAYEHO20 JKApeM-eHOOKpuHonozom. I3 yux nayien-
mig 33 0cobu 000amKo8o 3acmoco8y8di 3anponoHO8A-
HULl HOMU GHMUOUCOIOMUYHUTL MA  2enamonpomexmop-
HUll JIKAPCLKULL KOMNAEKC DOCTUHHO20 NOXOOJCEHHS md
Kopekyiio xapuyseanus. Pesyabratu. Jlabopamophi oocni-
02iCeHHsT 008eU, WO Y 6CIX NAYIEHMIE 3 3AX60PIOBAHHAMU
napoooHny nepeo HiKY8aHHAM 0Yiiu 00COBIPHO 3MEHIUUEH]
NOKA3HUKU GIOHOCHOI AKMUBHOCTE (hepmenmy Ti30yumy ma
CMamucmuyHo 00CMOBIPHO 30inbUeHT NOKA3HUKU 8IOHOC-
HOI aKmMuUGHOCMI hepmenmy ypeaszu K y cupogamyi Kposi
mak i y pomosiii piouni ma 6i0no8ioHo 30i1bUleHO CIYNiHb
oucbHiosy pomogoi nopoxcuunu ma xuweunuxa. Ilicis npo-
8€0€H020 JIKY8AHHS CIATMUCIUYHO OOCMOGIPHO 301i1bUiU-
J1ack BIOHOCHA aKMUBHICMb hepmeHmy Ti30yumMy ma cma-
MUCMUYHO OOCOBIPHO 3HUBUAACS BIOHOCHA AKMUBHICTb
Gepmenmy ypeaszu ma 8i0N0GIOHO 3HU3UBCA CMYNIHbL OUC-
6103y AK y cuposamuyi Kpogi max i y pomositi piouHi y 6cix
nayienmie. Y nayienmis, nicis npuiiomy aikapcbKo2o KOMn-
JleKCy ma KopeKyii Xapuyeawms, yi NOKA3HUKU CMAMuc-
MUYHO 0OCMOBIPHO HAOGIUZUNUCA 00 NOKA3HUKIG NAYIEH-
mig 3i 300pOBUM NAPOOOHMOM HA MJIL OHCUPIHHA PIZHO2O
cmynensi msiickocmi. BACHOBOK. Ha niocmasi ompumarnux
PE3YILIMAmMi6 MONCHA NPUNYCIUMU, WO ICHYE KOPETAYIIHUL
38'830K MidKC OUCOIO30M NOPOACHUHU POMA | KUUEYHUKA Ma
peKomenoysamu yell KOMRLeKC npenapamis 0Jist JiKy6aHHs
nayieHmie i3 3axe0prOBAHHAMU NAPOOOHMY HA MJI 0XHCU-
DIHHSA PI3HO2O CIMYNEHs MANCKOCI Y KOMNJLeKCHIl mepanii.
Kntouosi cnoea: «romopbiona namonoeis, KUwKosd
Mikpoghnopa,  mikpogropa — pomosoi  nopodiCcHuHuU,
3aX60PIOBAHHS NAPOOOHNY.
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Introduction. Inflammatory periodontal diseases
are currently one of the most serious and widespread
sociomedical problems and take one of the leading
places in the dental morbidity structure [1].

The majority of scientists today believe that
the leading role in the development of periodontal
pathology is played by a microbial factor [2].

Influence of general somatic diseases is proved
to be among the general factors that affect the entire
organism as they lead to periodontal pathology. It
is common for combined pathologies to complicate
each other [3]. With various pathologies of internal
organs and systems, significant functional and mor-
phological changes occur in the periodontal complex.
One of the important topics of research in periodon-
tology has become the relationship between the eti-
ology and pathogenesis of periodontal diseases and
obesity. The promising approach to research is to
consider both diseases as a comorbid pathology [4].

Obesity is among the most widespread chronic
non-infectious diseases in the world. A progressive
increase in the number of patients, both among adults
and children, is reported in all countries [5]. Accord-
ing to the literature, the pathological effect of obesity
on the development of comorbid pathology is stipu-
lated with a number of mechanisms, among which
the development of insulin resistance, atherogenic
dyslipidemia, and secretory disorder of adipose tissue
are considered to be among the most important [5].
Current literature data indicate that there is an ethi-
opathogenetic relationship between the development
of insulin resistance and inflammatory-dystrophic
changes of the periodontium, which are insulin-de-
pendent [6].

An oral cavity is a unique ecosystem in which
various microorganisms are in dynamic equilibrium
and form a microbiocenosis [7]. Oral microbioceno-
sis is a relative ‘constant’ of specific microorgan-
isms, which changes under certain conditions caus-
ing a pathological condition defined as dysbiosis
[8]. Inflammatory periodontal diseases are usually
accompanied by dysbiosis in the oral cavity, and its
severity corresponds to the degree of periodontal tis-
sue damage. Most often, oral dysbiosis develops in
the setting of intestinal dysbiosis.

The prevailing part of the human microflora
is found in the gastrointestinal tract, namely in the
intestines. Colonization of human intestines begins
at birth and becomes relatively stable in adulthood.
Intestinal microbiota (IM) is not stable, as it is affected
by numerous factors [8]. Over the past decade, sev-
eral studies have evaluated the effects of diet on IM
composition and its metabolic functions. L.A. David

et al. (2014) demonstrated that diet has a significant
effect on IM. Nutrients interact with IM, changing
the microbial landscape, which results in a signifi-
cant impact on human health [9]. IM contributes to
obtaining the maximum calories from the consumed
food. Dysbiosis may be responsible for the patho-
genesis of metabolic disorders, including obesity,
type 2 diabetes, and metabolic syndrome [10-11]. A
high-fat diet attracts special attention in patients with
obesity. It has been experimentally demonstrated that
the high-fat diet can increase the levels of circulat-
ing lipopolysaccharide (LPS). In 2007 P.D. Cani et
al. proposed the term “metabolic endotoxemia” to
define the inflammatory condition [11], according to
the hypothesis, LPS act as a trigger of inflammation
that develops during metabolic disorders [12-13]. A
high-fat food has been proved to increase the pool
of Gram-negative bacteria, leading to plasma LPS
levels sufficient to increase body weight, fasting
blood glucose, and to incite inflammation. One of
the important sources of LPS supply to blood is the
oral cavity, which is stipulated with a high content
of Gram-negative bacteria in the periodontal pock-
ets [12-13]. In turn, the onset of dysbiosis in the oral
cavity also causes changes in the composition of the
general microflora.

In view of the above, timely and duly diagnostics,
prevention, correction of oral and intestinal dysbio-
sis and the search for effective methods of treatment
and prevention of periodontal diseases in patients
with obesity of various severity are still of high prior-
ity. This determined the topicality of a comprehensive
study to be conducted in this direction.

Purpose of the research. To study the relative
activity of lysozyme and urease in oral fluid and
blood serum and to determine the degree of oral and
intestinal dysbiosis in patients with obesity of various
severity without the type 2 diabetes with periodon-
tal pathology, and to determine the changes in these
indicators after a therapy with anti-dysbiotic and
hepatoprotective drugs and corrected diet.

Materials and methods. During the research,
170 patients aged from 25 to 55 years, with a body
mass index (BMI) of 27-53 were examined. Patients
underwent a comprehensive clinical, laboratory and
instrumental examination at the Weight Correc-
tion Center of the counselling outpatient clinic of
the State University “V.Ya. Danylevskyi Institute
of Endocrine Pathology of the National Academy
of Medical Sciences of Ukraine”. Examination by
a dentist was carried out according to the generally
accepted pattern for patients with periodontal pathol-
ogy. The presence of obesity was assessed by BMI
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(WHO, 2007). In the course of study, laboratory
testing of 53 patients with periodontal diseases and
10 patients without periodontal diseases with vary-
ing severity of obesity, without type 2 diabetes, aged
25-55 years with a BMI of 27-53, was carried out.
Patients with periodontal diseases were divided into
the study group n=33 patients and the comparison
group n=20 patients; the control group consisted of
10 patients without periodontal diseases who only
receive anti-obesity treatment prescribed by an endo-
crinologist. All patients underwent a biochemical and
immunoenzymatic analysis of oral fluid and blood
for oral dysbiosis and intestinal in the certified cen-
tral R&D laboratory of Kharkiv National Medical
University. Laboratory tests of blood serum and oral
fluid in the study group and the comparison group
were performed before treatment and 3 months there-
after. The relative lysozyme activity was determined
in the oral fluid to assess the state of oral non-spe-
cific immunity, and in the blood to assess the state
of intestinal non-specific immunity; and the relative
urease activity in oral fluid and blood as an indica-
tor of microbial colonization of the oral cavity and
intestines; based on the ratio of the relative urease
and lysozyme activities, the degree of oral and intes-
tinal dysbiosis was calculated according to the enzy-
matic method by A.P. Levitskyi (2011). All patients
received basic therapy for alimentary-constitutional
abdominal obesity of various severity prescribed
by an endocrinologist. In the study group, patients
received traditional therapy of the relevant periodon-
tal pathology and additionally, on our recommenda-
tion, the medicinal complex Kvertulin of plant ori-
gin (developed by Scientific Production Association
“Odesa Biotechnologies”), 1 tablet three times a day
for 1.5 months, Lekvin 1 tablet 3 times a day for
1.5 months, dissolve in the mouth Lysozyme Forte
before meals twice a day for 1 month, and had their

nutrition corrected with a low-fat diet and vegetable
oils replaced with high-oleic sunflower oil “Olyvka”.
In the comparison group, patients received traditional
therapy for the corresponding periodontal pathology.

All examined patients signed an informed con-
sent to participate in the study. The requirements of
the Declaration of Helsinki adopted by the General
Assembly of the World Medical Association, the prin-
ciples and norms of the Council of Europe Conven-
tion on Human Rights and Biomedicine, the applica-
ble law, orders of the Ministry of Health of Ukraine
were observed during the study and approved by the
Bioethics Commission of Sumy State University
(protocol Ne.2/5 dated May 16, 2023).

The degree of probability was assessed according
to the Student's test using parametric methods of var-
iation statistics with the use of Statistica 6.0 statisti-
cal program package and Microsoft Excel 2010. For
all indicators, the values of the arithmetic mean (M
and errors of the mean (m), sample size (n)) were cal-
culated, the confidence coefficient is less than 0.05.

Results. During the study, 170 patients were
examined, and periodontal pathology was detected in
138 of them, who were aged 25-55 and had BMI of
27-53; their share was 81.1 %.

Laboratory tests proved that all patients from
the study and comparison groups had significantly
reduced indicators of the relative lysozyme activity
before treatment (see Table 1, Figure 1 to Table I)
and significantly increased indicators of the relative
urease activity both in blood serum and in oral lig-
uid (Table 2, Figure 2) and high degree of oral and
intestinal dysbiosis, accordingly (Table 3, Figure 3
to Table III).

After the treatment, the relative lysozyme activity
increased significantly and the relative urease activ-
ity decreased significantly, and the degree of dysbio-
sis, both in blood serum and in the oral fluid, declined

Table I
Lysozyme activity (U/l) in the biological fluids of patients with periodontal disease
and the control group (x £ Sx)
Gr Oral fluid Blood serum
oups Before treatment Aftern=26 Before treatment

Healthy 49.27 +2.84 37.18 £3.74
(control group) (n=5) n=5)
Medication + 2982 +5.26 49.75 + 4.04 2835+5.84 3258 £3.92
(study group) P<0.05 (n=6) P<0.05 (n=6)

y group (n=13) (n=11)

37.35+3.83

No medication 22.39 +4.21 P < 0.05 22.84 +5.81 32.42 +5.89
(comparison group) P<0.03 **p <0.05 P<0.05 P<0.05

P (n=6) (@=6) (n=6) (n=6)

Note: *P — significant difference relative to the Healthy group, **P — significant difference relative to the Medication + group.
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Figure 1 to Table I. Lysozyme activity (U/]) in the biological fluids of patients with periodontal disease and the control

group (x + Sx) before and after treatment.

accordingly in all patients. In the study group, after
the therapy with the proposed medicinal complex
and corrected diet, these indicators significantly
approached the indicators of patients with healthy
periodontium in the setting of obesity of various
severity.

Discussion. Based on the study of the degree of
dysbiosis in the biological fluids (oral fluid and blood
serum) of patients with periodontal diseases in the
setting of obesity without type 2 diabetes, we found
the following:

— indicators of the relative lysozyme activity were
significantly reduced 1.65 times in patients from the
study group (P<0.05) and 1.67 times in the compar-
ison group (P<0.05) before treatment, against the

control group. After treatment, the relative lysozyme
activity in the oral fluid and blood of all patients sig-
nificantly increased.

In the study group, after the therapy with the
proposed medicinal complex and corrected diet, the
indicators of the relative lysozyme activity in the
oral fluid significantly increased 1.66 times (P<0.05),
and in the comparison group, it was 1.27 times
(P<0.05). The relative lysozyme activity in the blood
in the study group significantly increased 1.14 times
(P<0.05), and in the comparison group, it was 2.05
times (P<0.05) (Table 1, Fig. 1);

— indicators of the relative urease activity were
significantly high before treatment: 2.4 times in oral
fluid in the study group (P<0.05), 2.37 times in the

Table 2
Urease activity (umol/min/l) in biological fluids of patients with periodontal diseases
and the control group (x &+ Sx) before and after treatment
Oral fluid Blood serum
Groups Before treatment ﬁfzteg Before treatment After
Healthy 5.77+0.91 3.38+0.62
(control group) (n=Y%) (n=Y5)
Medication + 13.872.53 6.15+ 0.83 S.01£0.77 3.11£0.55
(stady group) *P < 0.01 =6 *P < 0.05 (=6
udy group (n=13) (n=11)
8.66 +1.28
No medication 11.69 +1.88 *P < 0.05 4#.:98 +0.71 1*79 +0.57
(comparison group) P<0.03 **P < 0.05 P<0.05 P=<0.05
P group (n=16) (1—6) (n=16) (n=16)

Note: *P — significant difference relative to the Healthy group;

**P — significant difference relative to the Medication + group.
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Figure 2 to Table II. Urease activity (umol/min/l) in biological fluids of patients with periodontal diseases and the

control group (x + Sx) before and after treatment.

comparison group (P<0.05). In blood serum, 1.48
times in the study group (P<0.05), 1.27 times in the
comparison group (P<0.05) against the control group.

After the treatment, these indicators signifi-
cantly decreased: 2.25 times in oral fluid in the study
group (P<0.05), 1.5 times in the comparison group
(P<0.05). In blood serum, 1.61 times in the study
group by (P<0.05), 1.31 times in the comparison
group (P<0.05) (Table 2, Fig. 2);

— the degree of oral and intestinal dysbiosis was
significantly high before treatment in all patients,
in particular, 4 times in the oral cavity in the study
group (P<0.05), 3.9 times in the comparison group
(P<0.05) against the control group. After the treat-
ment, the degree of dysbiosis in all patients signif-
icantly decreased, in particular, 4 times in the oral

cavity in the study group (P<0.05), 2.04 times in the
comparison group (P<0.05). The degree of intestinal
dysbiosis after treatment significantly reduced 1.93
times in the study group (P<0.05), 1.3 times in the
comparison group (P<0.05) (Table III, Fig. 3).

Conclusion. Based on the findings of study
focused on the relative activity of enzymes in oral
fluid and blood serum and the degree of oral and
intestinal dysbiosis, in patients with various severity
of obesity without type 2 diabetes with periodontal
pathology, it can be assumed that there is a correla-
tion between the oral and intestinal dysbiosis, and
its calculation enables to assess intestinal dysbiosis
using the indicator of oral dysbiosis.

Thus, we have proven through clinical and labo-
ratory studies that the anti-dysbiotic and hepatopro-

Table 3
Dysbiosis index in biological fluids of patients with periodontal diseases
and the control group (x = Sx) before and after treatment
Oral fluid Blood serum
Groups Before treatment ﬁfieg Before treatment After
Healthy 0.12+0.02 0.093 £ 0.02
(control group) (n=5) n=5)
Medication + 0.48+0.11 0.12 £ 0.02 0.84 £ 0.05 0.095 £ 0.01
(study group) P<0.01 (n=16) P<0.05 (n=16)
Y (n=13) (n=11)
0.23 +0.04 0.130 £ 0.04
No medication O *P < 0.05 O *P < 0.05
(comparison group) (n= 6) **P <0.05 (n= 6) **P <0.05
(n=6) (n=6)
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Figure 3 to Table 3. Dysbiosis index in biological fluids of patients with periodontal diseases and the control group (x £
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tective medicinal complex proposed by us and the
corrected diet significantly reduce the degree of oral
and intestinal dysbiosis, which gives grounds for
including the medicinal complex and corrected diet
in the comprehensive treatment of patients with per-
iodontal diseases in the setting of obesity of various
severity.
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