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ABSTRACT

Aim. To study the effect of a new complex compound LHT-2-20 (2-ethyl-6-methyl-3-hydroxypyridine-2-(3-
benzoyl phenyl)-propanoate) on free radical oxidation in experimental periodontitis.

Materials and methods. The experimental study was performed on 195 white mongrel mice weighing 19-23 g
and 137 white mongrel rats weighing 180-220 g. The effect of a new complex compound LHT-2-20 (2-ethyl-6-
methyl-3-hydroxypyridine-2-(3-benzoyl phenyl)-propanoate) on the intensity of free radical oxidation and the local
state of periodontal tissues during a course of intragastric administration was studied on the experimental model of
periodontitis. Statistical processing of the results was carried out using the SPSS Statistics 20.0 software package
with the analysis of variance (ANOVA) and the parametric Tukey’s test.

Results. The LHT-2-20 compound reduced elevated levels of primary and secondary lipoperoxidation products
(conjugated dienes, malondialdehyde in plasma and in erythrocytes during spontaneous and iron-induced oxidation)
already at the early stages of the experiment, bringing the studied parameters closer to the reference values by the
end of the course of treatment. The use of the compound LHT-2-20 contributed to an increase in the activity of the
main antioxidant enzymes (catalase and superoxide dismutase), normalizing them to baseline values by the end of
the experiment. With the correction of free radical processes, the use of LHT-2-20 limited the local inflammatory
response in periodontal tissues, which was confirmed by a decrease in gingival edema and hyperemia, bleeding,
depth of periodontal pockets, and tooth mobility.

Conclusion. The results of this study confirm the anti-inflammatory potential of the compound and the multiplicity
of its effects due to the impact on the mechanisms of oxidative stress. The expediency of further study of the drug is
justified by the prospect of creating a new drug and its subsequent wide clinical application as part of the complex
therapy of periodontal inflammation.
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PE3IOME

Lean wcciieoBaHUs: U3yYCHHE BIUSHHAS HOBOTO KOMIUIEKCHOTO coennHenus JIXT-2-20 (2-3Tun-6-meTwin-3-ru-
JIPOKCHITUPUANHIS-2-(3-0eH30mI()eHIIT )-TIpOTIaHoaTa) Ha IMPOIECChl CBOOOIHOPAJUKAIEHOTO OKHCICHUS TPH
9KCIIEPUMEHTAILHOM MapOJAOHTHTE.

Martepuajibl H MeTOAbI. DKCIIEPUMEHTAILHOE UCCIIEIOBAHUE BBITOJTHEHO Ha 195 GenbIx OecnopoaHBIX MBIIIAX
Maccoit 19-23 1, 137 Genpix OecmopomHbix kpeicax maccoit 180-220 r. Ha mMomenn skcnepuMEHTaIbHOTO ITa-
POIOHTHTA HM3YyYEHO BIMSHHE HOBOTO KOMIUIEKCHOTO coenuHeHus JIXT-2-20 (2-3Tmin-6-MeTnii-3-THAPOKCHUITH-
punuHuA-2-(3-0eH30MIEHII)-TTPOTIaH0aTa) HA MHTEHCUBHOCTh CBOOOTHOPAINKAIBHOTO OKHUCICHUS U MECTHOE
COCTOSIHME TKAHEH MapoJOHTa IIPH KypCOBOM BHYTPHIKEITYJOYHOM ero npumeHeHnu. CratucTuueckas o0padboTka
Pe3yIBTATOB MPOBOJIUIIACH C MCIOIb30BAaHHEM MporpaMmHoro komruiekca SPSS Statistics 20.0 ¢ mpumeHeHneM
nmucriepcuonHoro ananusa (ANOVA) u mapamerpudeckoro kpurepust ThIOKH.

Pesyabrarbl. Coequnenue JIXT-2-20 cHuKalIo MOBBILICHHBIC YPOBHM MEPBUYHBIX M BTOPHYHBIX MPOIYKTOB
JIMIIONEPOKCUIALUH (AMCHOBBIX KOHBIOTATOB, MAJIOHOBOIO JHAJIbJEIU/a B IUIa3Me U B SPUTPOLMTAX TIPU CIIOH-
TaHHOM M JKEJIE30MHAYLIMPOBAHHOM OKHCIICHHH) YK€ B PAHHUE CPOKH SKCIICPUMEHTA, MPHOIMKAsT HCCIIelyeMble
[I0Ka3aTeNu K pe)epeHCHBIM 3HAYCHUAM K KOHITY KypcoBoro yieueHus. [lpumenenue coenunenns JIXT-2-20 cno-
COOCTBOBAJIO POCTY aKTHBHOCTH OCHOBHBIX 3H3MMOB aHTHOKCHIATHOI CHCTEMBI (KaTajasbl U CYNEPOKCHANCMY-
Ta3bl), HOPMaJIU3ysl JIAHHbIC [OKa3aTeNM K KOHIy SKCHEePUMEHTA JI0 MCXOAHbIX 3HaueHni. Ha one koppekiuu
CcBOOOTHOpAIUKATIBHBIX MpolieccoB npuMeneHune JIXT-2-20 crnocoOGCTBOBAIO OrPAaHUYSHUIO MECTHOM BOCTIAH-
TEJbHOH peaKln TKaHeH MapoJOHTA, YTO MOATBEP)KAAIOCH YMEHBIICHUEM OTEKa U THIIEPEMUH JIECHEBOTO Kpas,
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KpPOBOTOYMBOCTH, FJ'Iy6I/IHbI MapoAOHTAJIbHBIX KapMAaHOB U CTCIIEHU IMOABUKHOCTH 3y60B.

3akiouenue. Pe3ynbTaThl JaHHOTO UCCIIEOBAHMUS TOATBEPKAAIOT TPOTUBOBOCIAIUTENILHBINA TOTEHIIUA COCTH-
HCHHSI B MHOXKECTBEHHOCTB ero 3(p(eKToB 3a cyeT BO3JCUCTBHS Ha MEXaHU3Mbl OKCHIIATHBHOTO cTpecca. [leme-
C000pa3HOCTh NOCIEIYIOIIETO H3yYSHHUsI Cpe/ICTBAa 000OCHOBAaHA IIEPCIEKTUBOM CO3/1aHMsI HOBOTO JIEKAPCTBEHHOTO
perapara 1 ero nocjeyomero LUpoKoro KIMHUYECKOro MPUMEHEHHsI B COCTaBE KOMIUIEKCHOH Teparuu BocIa-
JINTEJILHBIX MPOLIECCOB TKAHEH IMapoJOHTa.

KiroueBrblie cjioBa: IMPOU3BOAHBIC 3—Fl/ljilp0KCl/ll'lPIpl/l)1PIHa, IMapoJOHTHUT, OKCI/I):LaTI/IBHbII\ﬁ CTpECC, KPOBOTOYMUBOCTD,
IaToJIOruuccKas rmoJABHKXKHOCThb

KonpaukTt unTepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX M MOTEHIMANBHBIX KOH(INKTOB HWHTEPECOB,
CBSI3aHHBIX C MyOIUKaIKEeil HACTOSIIEH CTaThH.

Hcrounuku punaHCHPOBaHHUS. ABTOPBI 3asBIIIOT 00 OTCYTCTBUY (DMHAHCUPOBAHUS [IPH IIPOBEACHUHU UCCIIE0-
BaHMUS.

CooTBeTcTBHE MpUHIHNAM THKH. ViccnenoBanue onodpeno stuueckum komureroM MI'Y um. H.II. Orapésa
(mpotoxost Ne 102 ot 31.01.2021).

Jast umtupoBanusi: [opsiaun ['.B., 3axBaroB A.H., SIcuenos B.B., Cxaunnosa C.51., Xaiinap J{.A., Tapacosa T.B.,
3axapkus U.A., [Tapmmna A YO., Cumakuna E.A. BimsiHue HOBOro npou3BoaHoro 3-ruapoxkcunupuanta JIXT-2-
20 Ha mpoIecChl CBOOOIHOPATUKAILHOTO OKUCICHHUS TP SKCTICPUMEHTAIBHOM TAPOAOHTUTE. broiemens cubup-
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INTRODUCTION

Currently, periodontal diseases represent an
important medical and social problem which is due
to the widespread prevalence of this pathology.
Globally, chronic periodontitis ranks 11th among all
dental diseases [1]. A similar trend can be observed
in the Russian Federation where the assessment of
dental morbidity among the adult population revealed
high prevalence of inflammatory periodontal
diseases (89%), with the peak of morbidity (94.3%)
occurring at the age of 40-45 years [2]. Therefore,
chronic periodontitis is characterized by a marked
trend toward an increase in morbidity rates [1].

Activation of free radical oxidation processes and
inhibition of the antioxidant system (AOS) are of
great importance in the pathogenesis of inflammatory
and destructive periodontal diseases [3]. As a result,
an imbalance develops between the prooxidant and
antioxidant systems, leading to increased production
ofreactive oxygen species (ROS). These pathological
changes predetermine the emergence of oxidative
stress, characterized by increased production of ROS
and destruction of cells [4]. Emerging disorders
of oxidative homeostasis and capillary blood flow
and increased vascular permeability contribute to
the formation of local inflammatory changes in the
periodontium, characterized by gingival hyperemia,
hemorrhagic manifestations, and a pathological

increase in the depth of periodontal pockets followed
by pathological tooth mobility [5, 6].

The pronounced prevalence of chronic
periodontitis, its continuous recurrent course, and
an increase in the number of disease forms with
complications demand the development of new
methods for the treatment of this pathology [7].
Currently, non-steroidal anti-inflammatory drugs
(NSAIDs) used in various forms are components in
the treatment of chronic periodontitis [8]. However,
despite their pronounced anti-inflammatory effect,
this class of drugs has limited use due to frequent
complications resulting from their ulcerogenic
activity [9]. In addition, NSAIDs have low
antioxidant, membrane protective, and antihypoxic
activity, which is manifested by their inability to
correct the imbalance between two interdependent
systems in order to increase antioxidant potential
[8]. The above disadvantages make it necessary
to include drugs with complex antioxidant and
anti-inflammatory effects in periodontal therapy,
which will contribute to the potentiation of
therapeutic effects and leveling of adverse drug
reactions.

The aim of the research was to study the effect
of a new complex compound LHT-2-20 (2-ethyl-
6-methyl-3-hydroxypyridine-2-(3-benzoyl phenyl)-
propanoate) on free radical oxidation in experimental
periodontitis.
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MATERIALS AND METHODS

The experimental study was performed on 195
white mongrel mice weighing 19-23 g and 137 white
mongrel rats weighing 180-220 gdivided into 5 groups.
All animals were obtained from the SMK STEZAR
bionursery (Vladimir, Russia) and were kept under
laboratory conditions at standard temperature and air
humidity. The study was carried out in accordance
with the requirements of the European Convention for
the Protection of Vertebrates Used for Experiments
or Other Scientific Purposes and the rules of Good
Laboratory Practice (Order No. 267 of the Ministry
of Health of the Russian Federation of 19.06.2003).
The experimental study was approved by the Ethics
Committee (Protocol No. 102 of 31.01.2021).

A new complex compound 2-ethyl-6-methyl-3-
hydroxypyridine-2-(3-benzoyl phenyl)-propanoate
(laboratory name LHT-2-20) was synthesized at
the Department of Chemistry and Technology
of Synthetic Drugs and Analytical Control of
the All-Union Research Center for Safety of
Biologically Active Compounds (Patent of the
Russian Federation for invention No. 2793537) [10].
The NSAIDs ketoprofen (2-(3-benzoylphenyl)-
propanoic acid, Velpharm, Russia), which has
anti-inflammatory effects, and mexidol (2-ethyl-6-
methyl-3-hydroxypyridine succinate, Pharmacoft,
Russia), which has antioxidant effects, were selected
as reference-listed drug.

The model of experimental periodontitis was
reproduced in accordance with the patented method
developed by K.D. Shkolnayaetal.[11]. Prednisolone
at a dose of 12 mg / kg was administered to the rats
on days 1, 3, and 5. On day 5 of the experiment,
under general anesthesia with 0.03 ml of zoletil 100
(Virbac Sante Animale, France) intramuscularly,
the interdental papilla between the first and second
maxillary molars was sutured with suture fixation
and filled with Filtek Bulk Fill (3M, USA) from the
vestibular side.

Group 1 included intact rats (n = 15) with a healthy
periodontium. In group 2 (control; » = 30), the model
of periodontitis without treatment was reproduced.
Animals in groups 3 and 4 (n = 30 in each group)
were administered ketoprofen and mexidol at doses
corresponding to 2% and 5% of the LD, value,
respectively. Rats in group 5 (n = 32) received LHT-
2-20 at a dose of 11.54 mg / kg corresponding to 2%
of the LD,,. After preliminary dissolution in 1.5 ml

of starch, the studied compounds were administered
intragastrically (i.g.) in a volume of 1.5 ml once a
day for 10 days. The animals were euthanized under
isoflurane anesthesia by decapitation on day 25.

Acute toxicity of LHT-2-20 was studied in white
mongrel mice of both sexes divided into groups of 5
animals each. After preliminary dissolution in starch,
the compound was administered i.g. in a volume of 0.3
ml at increasing concentrations. LD, was calculated
using the Litchfield and Wilcoxon’s method.

Free radical processes in plasma were assessed
by biochemiluminescence on the Fluorate—02-
ABLF-T biochemical analyzer (Promecolab, Saint
Petersburg), by the level of primary and secondary
lipid peroxidation products — conjugated dienes
(CD), determined in blood plasma by the modified
Placer method (1976), as well as by the level of
malondialdehyde (MDA) in plasma and erythrocytes
in spontaneous (MDA) and iron-induced oxidation
(Fe-MDA), determined by the method proposed by
S.G. Konyukhova (1989). Antioxidant potential was
studied by the activity of catalase (CAT) in plasma
and erythrocytes determined in accordance with the
method developed by M.A. Korolyuk (1988) and
by the activity of superoxide dismutase (SOD) in
plasma determined by the method proposed by E.E.
Dubinina (1983).

Local periodontal changes were identified based on
the state of the oral mucosa; the severity of bleeding
gums (0-3 points); grades of tooth mobility (grade
0-2); and the depth of periodontal pockets (mm).

Statistical processing of the results was carried
out using the SPSS Statistics 20.0 software package.
The data were presented as the mean and the standard
deviation (M £ o), absolute and relative values
(n (%)), and a 95% confidence interval (CI). The
normality of data distribution was checked using the
Shapiro — Wilk test. Intergroup comparisons were
conducted using the two-tailed Fisher’s exact test
and the analysis of variance (ANOVA) with the
Tukey’s post hoc test. The correlation analysis was
carried out using the Spearman’s rank correlation
coefficient. The differences were considered
statistically significant at p < (0.001.

RESULTS
Determination of acute toxicity of LHT-2-20
LD, of LHT-2-20 in mice with i.g. administration
of the compound was 1,130 mg / kg. The result
shows that the compound is 2.97 times less toxic
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than ketoprofen, but 1.88 times more toxic than
mexidol (Table 1).

Table 1
Acute toxicity of LHT-2-20 in mice
Substance (compound) LD, mg/kg 95% CI
Ketoprofen 380 358402
Mexidol 2,120 2,010-2,230
LHT-2-20 1,1307®8 1,040-1,220

A — the differences are significant compared to ketoprofen; 5 — the
differences are significant compared to mexidol (»p = 0.001, one-way
analysis of variance (ANOVA) with the Tukey’s test).

Anti-inflammatory and antioxidant effects of
LHT-2-20 in experimental periodontitis

LHT-2-20 administered i.g. suppressed free
radical oxidation, which was confirmed by the
following changes. The plasma CD level was 50%
lower (p, < 0.001) compared to the control group,
thereby approaching intact values. In addition,
compared to the ketoprofen and mexidol groups,
it was 73.3% (p, < 0.001) and 26.7% lower
(p,=0.344), respectively. The MDA values in plasma
and erythrocytes during spontaneous oxidation in the
LHT-2-20 group were 6.2+ 0.6 and 9.6 + 0.6 pmol /1,
which is 32.6% (p, = 0.46) and 28.1% (p, = 0.002)
lower than the control values, respectively.

Fe-MDA levels in plasma and erythrocytes were
37.6% (p, <0.001) and 29.5% lower (p, = 0.124) than

the control values, respectively. Compared to i.g.
administration of ketoprofen and mexidol, plasma
MDA in the group receiving the new compound was
42.9% (p, < 0.001) and 8.8% (p, = 0.417) lower,
plasma Fe-MDA was 55.6% (p, < 0.001) and 22.7%
(p, < 0.001) lower, MDA in erythrocytes was 34%
(p, <0.001) and 17.5% (p, = 0.328) lower, and Fe-
MDA in erythrocytes was 40.4% (p, < 0.001) and
16.8% (p, <0.001) lower, respectively. Moreover, on
day 25 of the experiment, more effective restoration
of the antioxidant potential was revealed in the LHT-
2-20 group: CAT activity in plasma was 0.89 + 0.06,
which is 23.9% (p, < 0.001) and 10.3% (p, = 0.035)
higher than the same parameter in the ketoprofen and
mexidol groups, respectively.

CAT in erythrocytes was 16.8% (p, < 0.001)
and 7.9% higher (p, = 0.026), and SOD activity in
plasma was 39.7% (p, < 0.001) and 22.1% higher
(p,<0.001), compared to groups 3 and 4, respectively.
When conducting a biochemiluminescence study of
plasma with the use of the new compound, the /__
and § values were 27.2% (p, < 0.001) and 37.2%
lower (p, < 0.001), compared to the control values,
respectively. The I value was 31.9% (p, < 0.001)
and 6.0% lower (p, = 0.596), and S was 35.5%
(p,<0.001) and 10.2% lower (p, = 0.001), compared
to the ketoprofen and mexidol groups, respectively
(Table 2).

Table 2
Effect of LHT-2-20 on free radical processes in experimental periodontitis, M + ¢
Experimental groups
Group 1
Parameter (n=15) Group 2 Group 3 Group 4 Group 5
(n=130) (n=130) (n=30) (n=32)
CD in plasma, U/ ml 0.15+0.02 0.34 = 0.05* 0.29+0.05 0.22 +0.04*~ 0.18 £ 0.04*~4
Plasma MDA, mmol /1 4.89+0.21 9.12+0.71 8.25+0.54* 6.58 £0.52%" 6.15 4+ 0.53%/
Fe-MDA in plasma, mmol / 1 9.56 +0.44 19.80 +1.52 17.68 + 0.69*" 14.53 +0.63*" 1236+ 0.51%/48
MDA in erythrocytes, mmol / | 8.05+0.49 13.36+0.71* 12.34 £ 0.88* 10.18 £ 0.59*» 9.60 + 0.58*"4
Fe-MDA in erythrocytes, mmol / 1 17.49£1.42 30.26 £ 1.01 28.41 £0.86*" 24.28 £ 0.87*" 21.33 £ 0.82%*AAB
CAT in plasma, kcat / s'1 1.17+0.13 0.51+0.08* 0.62 +0.07* 0.77 £ 0.08* 0.89 £ 0.06%"
CAT in erythrocytes, mkcat / s:1 227+0.13 1.29+0.11* 1.59 +0.13*» 1.79 £ 0.10*» 1.97 £ 0.14%/
SOD in plasma, AU 1.31£0.12 0.52+0.08* 0.65 £ 0.08* 0.88 +£0.07*/ 1.17 £ 0.06"®
I . inplasma, mV /sec 1.85+0.14 3.53+£0.23% 3.16 £0.17*" 2.68 +£0.17*~ 2.57 £ 0.14%/
S in plasma, mV / sec 26.77 + 1.06 48.80 + 1.76* 40.18 +1.73*» 33.39 +1.29%» 30.66 + 1.63%/

* — significance compared to reference values (p < 0.001); * — significance compared to control values (p, < 0.001); * — significance compared to
the values of the ketoprofen group (p, < 0.001); ® — significance compared to the values of the mexidol group (p, < 0.001) (one-way analysis of

variance (ANOVA), Tukey’s test).
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When assessing the state of the oral cavity in the
laboratory animals of the control group, pronounced
gingival hyperemia was determined. Heavy bleeding,
manifested immediately after probing (3 points), as
well as an increase in tooth mobility up to grade 2
was detected in 30 rats of the control group (100%).
When determining the depth of periodontal pockets,
we noted their increase by 1.3 + 0.2 mm (p < 0.001).
These changes indicate the existing inflammatory and
degenerative changes in periodontal tissues leading
to the formation of pathological tooth mobility and
tooth loss.

By the end of the study, the examination of the
oral cavity in the ketoprofen and groups revealed a
decrease in the severity of local signs of inflammation,
which was manifested by a decrease in gingival
edema and hyperemia. The determined depth of
periodontal sulcus probing was less than the control
values in the context of ketoprofen administration
(by 40% (p, < 0.001)) and intragastric mexidol
administration (by 32.1% (p, < 0.001)). When
assessing bleeding on a 3-point scale, the following
dynamics was determined in the ketoprofen group: 1
rat (3.3%) scored 1 point, 21 rats (70%) — 2 points,
and 8 rats (26.7%) — 3 points. In the mexidol group,
1 rat (3.3%) scored 1 point, 18 rats (60%) — 2 points,
and 11 rats (36.7%) — 3 points. We also assessed
the grade of pathological tooth mobility during

ketoprofen treatment and revealed that 6 rats (20%)
had grade 1, and 24 rats (80%) had grade 2 mobility.
During mexidol therapy, 14 rats (46.7%) and 16
rats (53.3%) had grades 1 and 2, respectively. The
results obtained indicate a decrease in the percentage
of animals with bleeding gums of 2-3 points and
grade 1-2 pathological tooth mobility. However,
despite the positive dynamics, these changes indicate
insufficient effectiveness of the studied compounds
in experimental periodontitis.

In the LHT-2-20 group, a pronounced decrease in
the intensity of inflammatory changes was determined
as evidenced by the absence of gingival hyperemia.
Using a button probe, we determined a decrease in the
severity of hemorrhagic manifestations. We detected
1 and 2 points in 24 rats (75%) and 8 rats (25%),
respectively; animals with intense bleeding gums
(3 points) were not detected. When assessing the
severity of damage to the tooth-supporting apparatus
by the degree of pathological toot mobility, grade 0
was determined in 12 rats (37.6%), grade 1 — in 20
rats (62.4%), and grade 2 was not diagnosed in the
studied groups of rats. Assessing the depth of the
periodontal pocket by probing revealed that it was
67.2%less (p, <0.001) compared to the control group
(0.4 = 0.01 mm), which is 27.8% (p, < 0.001) and
35.7% (p, < 0.001) less compared to the ketoprofen
and mexidol groups, respectively (Table 3).

Table 3
The effect of LHT-2-20 on the parameters of the local state of periodontium in experimental periodontitis
Group 1 Group 2 Group 3 Group 4 Group 5

Parameter (n= fs) (n= 50) (n= 50) (n= 50) (n= 52)
Depth of periodontal pockets, mm, M + ¢ 03+.1 1.3+£0.2% 0.8 +0.02%" 0.9 +£0.02%7 0.4+0.01"8
Bleeding gums, points, 7 (%):
1 15 (100%) 0 (0%)* 1 (3.3%)* 1 (3.3%)* 24 (75%)~ A8
2 0 (0%) 0 (0%) 21 (70%)*~ 18 (60%)*" 8 (25%)*N AB
3 0 (0%) 30 (100%) * 8 (26.7%)*" 11 (36.7%)*" 0 (0%) "B
Tooth mobility, grade, n (%):
0 15 (100%) 0 (0%)* 0 (0%)* 0 (0%) 12 (37.6%) */ A8
1 0 (0%) 0 (0%) 6 (20%)*" 14 (46.7%)" 4 20 (62.4%)*" A8
2 0 (0%) 30 (100%)* 24 (80%)*~ 16 (53.3%)~* 0 (0%) ~ A8

* — significance compared to the reference values (p < 0.001); * — significance compared to the control values (p, < 0.001); * — significance
compared to the values in the ketoprofen group (p, < 0.001); ® — significance compared to the values in the mexidol group (p, < 0.001) (one-way

analysis of variance (ANOVA), Tukey’s test, Fisher’s exact test).

The correlation analysis revealed a positive
correlation between the parameters of free
radical oxidation and the data on the local status
of periodontal tissues. A strong correlation
was revealed between CD, MDA, and Imax

biochemiluminescence values in plasma and
parameters of gum bleeding, depth of periodontal
pockets, and grade of tooth mobility. A very strong
correlation was detected between the values of
Fe-MDA and biochemiluminescence S in plasma
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and the grade of tooth mobility. The assessment
of the relationship between the levels of the main
antioxidant enzymes and the parameters of the
periodontal tissue revealed a negative correlation.
Thus, a strong correlation was revealed between the

levels of CAT and SOD in plasma and data on local
periodontal tissue status, except for the SOD value
and the grade of tooth mobility, whose correlation
was very strong, thereby indicating the interrelation
between the studied parameters (Table 4).

Table 4

Correlation between some parameters of free radical oxidation, the antioxidant system, and local periodontal tissue status in
experimental periodontitis in rats

Spearman’s rank correlation coefficient
Parameter Plasma MDA, Fe-MDA in CD in plasma, | CAT in plasma, SOD in I max in plasma, | S in plasma,
mmol /1 plasma, mmol /1 U/ml keat / s'1 plasma, AU mV /sec mV /sec
Bleeding gum, points 0.71 0.83 0.67 —0.74 —0.73 0.75 0.88
Depth of periodontal 0.76 0.87 0.73 -0.82 -0.88 0.77 0.89
pockets, mm
Tooth mobility, grade 0.85 0.94 0.73 —0.84 —0.95 0.84 0.93

DISCUSSION

As a result of the study, it was found that free
radical oxidation processes play an important role
in the pathogenesis of experimental periodontitis,
contributing to the formation of local inflammatory
changes in periodontal tissues.

During the experiment, we observed enhanced free
radical oxidation determined by biochemiluminescence
data and the level of lipid peroxidation products in
plasma and red blood cells, associated with a strong
correlation with the parameters of the local status
of periodontal tissues. Oxidative stress and the
inflammatory response at the local and systemic levels
are interconnected and involved in periodontal tissue
damage during the development of periodontitis.

The course of ketoprofen therapy did not allow
to inhibit free radical oxidation at the systemic level,
as evidenced by the preservation of a high level of
lipid peroxidation parameters compared to reference
values. At the same time, the treatment course limited
the inflammatory process in periodontal tissues,
which was confirmed by the trend toward decreased
values of the corresponding parameters by the end
of the experiment, and improved the local state of
periodontal tissues.

During mexidol therapy, more effective inhibition
of free radical damage mechanisms was determined
compared to the control group. However, no
significant differences were observed compared to
the ketoprofen group.

The use of a new complex compound 2-ethyl-6-
methyl-3-hydroxypyridine-2-(3-benzoyl  phenyl)-

propanoate led to the inhibition of free radical
processes and activation of the antioxidant system,
contributing to the normalization of the studied
parameters to the values in the intact animals. Along
with correction of free radical oxidation processes,
we observed elimination of the local inflammatory
response and a decrease in the destructive processes
in periodontal tissues.

CONCLUSION

In experimental periodontitis, an increase in
the activity of free radical oxidation processes
was determined with a simultaneous decrease in
the antioxidant enzyme potential in erythrocytes
and blood plasma. The data obtained indicate
the development of oxidative stress along with
an increasing local and systemic inflammatory
response which promotes destructive processes in
the connective tissue matrix of the periodontium and
contributes to the progression of the disease.

In the rats with experimental periodontitis, the
new complex compound LHT-2-20 (2-ethyl-6-
methyl-3-hydroxypyridine-2-(3-benzoyl  phenyl)-
propanoate) administered intragastrically at a
dose of 11.54 mg / kg per day for 10 days led to a
significant decrease in the levels of lipid peroxidation
parameters and a decrease in the severity of local
inflammatory changes in periodontal tissues by the
end of the experiment. The results obtained confirm
the presence of anti-inflammatory and antioxidant
activity of the compound and also justify the
relevance of its further study to create a drug for
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