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EFFECT OF THE NEW DENTAL ELIXIR ON THE CONDITION
OF RATS' PERIODONTAL TISSUES WITH SIMULATED METABOL IC SYNDROME
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Biochemical changes in the blood serum, liver amgjigal tissue were examined during simulation loé metabolic
syndrome of alimentary genesis in experiment owBie male rats of reproductive age with an avetamty weight (280+14) g. It
was found that keeping animals for ten weeks oietahégh in saturated fats and carbohydrates ledcease in body weight and in
level of biochemical markers: insulin resistancgpdnglycemia, inflammation, both at the level oé thody and locally in the
periodontal tissues. Local application of the nesmtdl elixir in the form of applications to ratsngg! against the background of
metabolic syndrome reduced the level of triglyasijchad an anti-inflammatory and antioxidant effemucing contamination by
pathogenic microflora (urease activity), lipid padation activity (malonic dialdehyde content),ieating locally in the periodontal
tissues the antioxidant defense enzyme and nofispechunity — lysozyme.
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BIIVIMB HOBOI'O 3YBHOI'O EJIIKCHUPY HA CTAH TKAHUH ITAPOJIOHTY LIYPIB
3 BIATBOPEHUM METABOJIIYHUM CHUHAPOMOM

B excrieprvenTi Ha 28 OUTHX IIypax-caMIIX PEerpoAyKTHBHOTO BiKY, cepeaHboro mMacoro Tima 280+14r oxapakrepru3oBaHi
6ioXiMiuHi 3MiHM Y CHPOBATLIi KPOBI, MEYiHIIi i ICEHEBii TKAHWHI MPH BIATBOPEHHI META0OIIYHOTO CUHAPOMY ANTiIMEHTAPHOIO I'eHE3y.
Byso BcTaHOBIEHO, 10 YTPUMAHHS TBAPHH NPOTSTOM JECSATH TYDKHIB Ha PALliOHi 3 BACOKMM BMICTOM HACHYCHHX JKMPIB 1 BYIJICBOZIB
NPHU3BOIWIO IO 30UIBIICHHS MacW Tila Ta MiJBUINEHHS BMICTy OlOXIMIYHMX MapKepiB IHCYIIHOPE3HUCTEHTHOCTI, Tinmepriikemii,
3anajeHHs, SK Ha PiBHI OPraHi3My, TaK i JIOKJIbHO B TKAHMHAX MapoIoHTy. MiclieBe 3aCTOCYBaHHsI HOBOCTBOPEHOTO 3yOHOTO EIIKCHPY
y BUIJLIZI arnlikanii Ha siCHa IypiB Ha TIi MeTaboiYHOrO CHHAPOMY 3HIDKYBAJIO PiBEHb TPUIIILIEPHAIB, HAABaJIO IPOTH3ANAIBHY i
AHTHOKCHIAHTHY JIi10, 3HIKYIOYH OOCIMEHIHHSI TATOTCHHOK MIKPO(UIOpOIO (aKTUBHICTh YpeasH), aKTHBHICTh EPEKHCHOIO OKUCIICHHS
JimigiB (BMICT MallOH/CAIb/ICTi/ly), aKTHBYIOUH JIOKAJIBHO B TKaHHHAX MAPOIOHTY (DEPMEHT aHTHOKCHIAHTHOIO 3aXHCTy Karaiasy i
Hecrenu(hIYHOTo IMyHITETY JIi30LHMY.

KirouoBi csioBa: MeTaboTiuHMIT CHHAPOM, TKAHUHH SICHH, 3aNAJICHHS, JIIKYBaHHsI, 3yOHHH SIKCHD.

The work is a fragment of the research project “Blepment of new therapeutic and prophylactic agants pathogenetic
justification of their use in inflammatory periodahdiseases against the background of metabofidreyne”, state registration No.
0120U002197.

The influence of pathogenetic changes, that accoympathological conditions with metabolic
disorders, on the formation of inflammatory dissaisethe oral cavity, the peculiarities of theiucse are
currently insufficiently studied. It is known thiiie development of inflammation on the periodonttissues,
the mucous membrane of the oral cavity is assaciafth systemic processes of an organism, which is
characterized by inflammatory manifestations [lhe@f such condition is the metabolic syndrome (MS)
which is characterized by various triggers of tisodiers cascade (fat, carbohydrate metabolisnculzas
endothelial status) with known components: instdisistance, visceral obesity, the dyslipidemia syme,
impaired glucose tolerance [2, 6].
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Last decade, a number of data appeared indicatsign#ficant effect of MS on the pathological
processes in the oral cavity. In particular, M8dssidered to be an underlying condition of inflaaony and
dystrophic-inflammatory processes in the the omlitg tissues. The low efficiency of prevention and
treatment of inflammatory diseases of periodorigaiues, oral mucosa (OM) with comorbid conditions i
explained by underestimation of MS disorders, wieitct their occurrence and clinical course [5,110. In
this regard, the study of the periodontal tissuesdition changes peculiarities that occur during MS
development, and the definition of a local methbleatment is of scientific interest.

The purposeof the work was to study the changes in the perital tissues of rats with simulation of
MS of alimentary genesis and to determine a pdisgibf their correction with the new dental elixir

Materials and methods. The experiment was performed on Wistar rats 2—-2dmths of age
weighing (280+12) g. All the animals were dividexdoi three groups. Group | — intact group consisfe8
rats. Animals in this group received a standardriivn diet and had free access to drinking wates. rats of
group Il were simulated MS by introducing 20% eist fat into the diet, and 10% fructose solutiastead
of drinking water. The duration of MS simulationsw&D days. The introduction of these substanceghet
diet was explained by a possibility of creatingpditers of carbohydrates and lipids metabolismiofeaitary
nature in animals typical for MS signs [12, 13]eTrats of group Il were simulated MS like in thewp 11,
after which the newly created tooth elixir basedbea products [7] was applied topically into thengudaily
by 0.5 ml/rat with a tampon, applying at the o@ality bilaterally from inside of the cheek at theisors near
the transitory fold of the upper alveolar ridgeidgr5—7 minutes. The treatment lasted 15 days.raiseof
groups Il and Il were observed for 15 days aft& simulation, after that the animals were removesh the
experiment under thiopental anesthesia (40 mg&kgpening the main vessels, collected blood frorickvh
serum was obtained, cutted the gums, isolateduwbedfter previous chilled saline perfusion. le thiood
serum levels of triglycerides (TG) were determinsghg the enzymatic colorimetric test [3], totablesterol
(Ch), Ch in high-density lipoprotein (HDL), glucosalanine aminotransferase (ALT) activity, aspartat
aminotransferase (AST).

In the blood serum, the liver tissues, gums, thellef lipid peroxidation (LPO) was determined by
the content of malonic dialdehyde (MDA) by thiokarbic method [14], and the state of the antioxidan
system by catalase activity. Biochemical markersfidmmation were determined in rats’ gingivaktiss:
elastase activity [4], urease activity [4], MDA ¢ent [14], insulin resistance — triglycerides ley4],
antioxidant protection — catalase activity, antiaxit-prooxidant index (API) [4], non-specific imniyn—
lysozyme activity [8].

The research was guided by the national “Generaic&t Principles of Animal Experiments”
(Ukraine, 2001), which come to an agreement with hovisions of the “European Convention for the
Protection of Vertebrate Animals Used for Experitaband Other Scientific Purposes” (Strasbourg£).98

Statistical processing of digital data was perfatrasing the software STATISTICA 6.0. The values
of the arithmetic mean (M) and the mean error (mjencalculated for all indicators. The significandehe
difference in values was determined using Studdrtest. The changes were considered statistically
significant at p:0.05.

Results of the study and their discussior he results of the study showed that a diet highisceral
fat and fructose in drinking water for 70 days ted significant increase in body weight as conghéoethe
intact rats. When measuring the circumference eihtiddle part of the body of the experimental riatsas
determined that the animals of group Il got thidkeB8.7% (from (12.4+0.3) cm to (17.2+0.5) cmpg 11
— by 36.4% (from (13.2+0.4) cm to (18.0+0.3) cmjjiler the intact rats got thicker on average by %6.4
(from (12.2+£0.2) cm to (14.2+0.3) cm). The dietymked obesity in rats: weight gain was 2.3 time=satgr
than in normal animals (table 1).

Table 1
Weight gain of rats with metabolic syndrome develoment (M+m)
Indices
Rat groups Weight gain, g
Intact, n=8 36.4+2.2
Metabolic syndrome, n=8 82.3+3.8
p =0.001

Note: p — is the probability of differences frona fhtact group.
Analyzing the data, it should be noted that thét Wid to carbohydrate and fat metabolism disorders
resulting in biochemical parameters changes iblied serum, liver tissue and oral mucosa (tahl&3.2
Table 2
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Changes in the biochemical parameters of the bloakrum of rats in metabolic syndrome
simulation (M+m)

Groups of animals

Indices Intact, n=8
Cholesterol, mmol/l p 4.96+0.04
Triglycerides, mmol/l p 1.38+0.02
HDL, mmol/l p 4.26+0.14
Glucose, mmol/l p 2.78+0.05
ALT, [kat/l p 0.30+0.02
AST, [ 1kat/l p 0.42+0.01

Note: p — is the probability of differences frona ihtact group.

A significantly higher concentration of cholestemod triglycerides as compared with the intact grou
was observed in the blood serum of the experimgntalps after 10 weeks of the diet. At the same,tim
cholesterol level in HDL in MS simulation was redda times (p=0.001) (Table 2). MS simulation résea
2.4-fold increase in glucose levels (p=0.001),ease in transaminases activity of in the bloodrseALT
activity increased 2.1 times (p=0.001), ACT adfivit1.9 times (p=0.001) relative to data in thaéhgroup,
which proved functional disorders in the liver afs:

Under MS simulation lipid peroxidation processasaased in the blood serum, liver tissues and oral
cavity, which was proved by increase in MDA levethe blood serum 2 times, in the liver — 1.8 time©M
— 1.3 times (p=0.001). On the body level there avalight reduction of the activity of antioxidambfection
by a decrease in the activity of the enzyme obaittant system-catalase in the blood serum, gihgjasue,
liver by an average 7-8%.05) (Table 3).

Table 3
MDA level and the activity of the antioxidant enzyne catalase in the blood serum and tissues of OM,
liver in MS simulation in rats (M=m)

Indices
Groups of animals MDA
Intact, n=8
Blood serum 2.87+0.70
Oral mucosa 4.64+0.50
Liver 3.86+0.11
Metabolic syndrome simulation, n=10
Blood serum 5.96+0.40
P =0.001
Oral mucosa 6.16+0.50
P =0.05
Liver 7.12+0.60
P =0.001

Note: P is the probability of differences from thiact group.

The oral mucosa of animals with simulated MS wadpaith moderate edema. In some cases
pathological changes localized predominantly aitiea of visual gingival pockets looking like imflenatory
foci.

MS simulation causes violation of metabolic proessa the tissues of the gums of rats: an increase
in elastase activity by 63.5% (p=0.001), increaseMDA level by 45.8% (p=0.001), increase in urease
activity by 65.8% (p=0.001), the content of trigiyides by 133.4% (p=0.001) with reduction in catala
activity by 15.6% (p=0.001) and lysozyme activifydy.0% (p=0.001).

Our observation and analysis of the obtained data shat MS simulation provokes quantitative
increase of opportunistic and pathogenic microflaréhe gingival tissues of rats against the bamlgd of
reduced nonspecific immunity, reduced antioxidantivly and inflammation. Local treatment with thew
dental elixir led to reduction of pathogenic mitood development in gingival tissue (urease agtigtiuction
1.3 times) (p0.05) and the inflammatory process (decrease stasia activity 1.3 times (p=0.001), MDA
level — 1.2 times 0.05) with increasing activity of the protectivetiaridant system (catalase activity
increased 1.2 timegp<0.05) and non-specific protection (lysozymewagtincreased 1.5 times) (p=0.001).
According to our observations, with MS simulatiosulin resistance of gingival tissues increasewsird.3
times (p=0.001). Usage of the new hygienic agesulted in reduction of triglycerides content onrage
from 10.46+0.9 mmol/g to 8.60+£0.30 mmol/g (p=0.08hjioxidant-prooxidant index in MS was 6.1+0.3 vs.

181



| SSN 2079-8334. Csim meouyunu ma odionozii. 2020. No 4 (74)

10.540.2 in intact animals. Tooth gel applicationrats of group Il contributed to the increaseA® to
8.7+0.3 (p=0.001).
Table 4
Changes in markers of inflammation, insulin resistace, microbiocenosis and antioxidant and nonspeadifi
protection in the gums of rats in MS development athlocal treatment with the new dental elixir (M+m)

Groups of animals
Indices Intact (Group 1), n=8 Metabolic syndromed@ I1), n=10

Elastase activity-cat/kg p 23.6+1.1 38.6+1.8
pl 0.001
MDA content, mmol/kg p 8.64+0.40 12.60+0.90
pl 0.001
Urease activityu-cat/kg p 0.82+0.12 1.36+0.10
P1 0.001
Catalase activity, mcat/kgy 9.12+0.10 7.70+0.40
P1 0.001
Lysozyme activity, units/kg p 386119 168+12
P1 0.001
Triglycerides content, mmol/g 4.48+0.80 10.46+0.90
P1 0.001
API p 10.5+0.2 6.1+0.3
P1 0.001

Notes: p — the probability of differences from itact group; p 1 — the probability of differendxetween 2 and 3 groups of animals.

Therefore, with MS simulation against the backgtbahmetabolic disorders inflammatory processes
occur in the tissues of the oral cavity, which emaracterized by increased activity of inflammatioarkers
and decrease in nonspecific resistance. The ube oew dental elixir based on bee products anptegiens
of plant origin leads to improvement of inflammatenarkers activity level, removes contaminationhwit
pathogenic microflora and increases non-specifroumty and antioxidant protection of periodontssties.

Thus, it was found that a long-term high-caloriet din rats leads to metabolic disorders typical for
MS in the body and homeostasis system dysfunctibgpercholesterolemia, hyperglycemia,
hypertriglyceridemia. Biochemical studies revealedrats during MS reproduction increased activify o
inflammatory markers and reduced nonspecific @& in gum tissue. Changes in the body's defdosas,
changes in the tissues of the gums create favorahfitions for the reproduction of pathogenic eaatwith
the development of inflammatory processes in tlaémucosa, periodontium. The similar conclusionsewe
reached by researchers in experiments on ratstigttMS modified model [9, 13], which proved the MS
negative effect in animals on the periodontal dimliassociated with a significant deterioratiorthia body's
reactivity to pathogenic microbial invasions, gararly in the periodontal tissues.

Under conditions of experimental metabolic syndramea diet high in saturated fats and simple
carbohydrates agsinst the background of viscerakityh hyperglycemia, increase in total cholesterol
hyperuricemia, lowering of cholesterol in high-dgnpoproteins, alveolar process, a partial ddgten of
collagen (oxyproline) glycosaminoglycans atrophyl artercellular matrix failure of periodontal comtiee
tissue, oral mucosa and bone tissue took plade]2,

The use of the metabolic disorders model in anifial® the scientists’ point of view reflects the
main signs of metabolic syndrome in humans andeaised to study pathological processes occurridgru
this pathology, as well as to develop methods @fgmtion and treatment.

Topical application of the new dental elixir basecbee products and plant origin adaptogens leads t
normalization of the level of inflammatory markeastivity, eliminates contamination with pathogenic
microflora and increases nonspecific immunity amdiogidant protection of periodontal tissues. In
experiments on the MS model in rats, we identiffez similar features of inflammation markers oocence
and the course of free radical processes in reguaimtiradical protection in oral tissues and their
normalization when using the oral ointment basednatural components [15]. The obtained results
experimentally substantiate the possibility of gsihe new dental elixir in the complex therapy afignts
with metabolic syndrome with the prospect of prédegnor correction of inflammatory complicationstime

1. Under conditions of MS simulation with a dieghiin saturated fat and simple carbohydrates in
rats, body weight increases, disorders in the ltakly place, which are manifested by an increasenmm
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concentrations of triglycerides (1.57 times), chmml (1.25 times), glucose (2.4 times), ALT (frhes),
AST (1.8 times). High-density lipoproteins levetoease 3 times as compared with the intact group.

2. MS simulation in rats leads to increase in MB¥€l in the blood serum 2 times, in the liver — 1.8
times, in the oral mucosa — 1.3 times and a dezrgasatalase activity, which revealed lipid pedagion
activation and dysfunction of the antioxidant syste

3. Local application of the new dental elixir foeatment of the inflammatory processes of gingival
tissues against a background of MS simulation hamsitive effect on the biochemical parameters of
periodontal tissues, significantly reducing triglyides level, providing anti-inflammatory and ariitant
effects, activating locally functional activity ehzymes of antioxidant defense, non-specific ssist.

4. The use of the new oral hygiene product in empartal metabolic syndrome improved
metabolism, reduced inflammation, presenting perital protective properties, which allows to ofitefor
clinical testing in patients with periodontitis &g a background of metabolic syndrome.

Prospects for further research include further gsgdof metabolic and immunological changes in plenidal tissues,
alveolar bone in the experiment under the conditiohmetabolic syndrome simulation and testingnthe oral hygiene product are
perspective, which will inhibit risk factors formorbid pathology manifestation and expand the cerpf treatment and prevention
measures.
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