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Aocnig)XeHHs UMTOCYMICHOCTI pPi3HUX
CKJIaAHMKIB Y KOMMNO3MLUiSIX resto Ans NikyBaHHSA
3axBOpIOBaHb NapoAOHTa B OPTOAOHTUYHMUX
Maui€eHTIB LWJIAXOM BMBUYEHHA MeXaHi3MiB

iIX UUTONATUYHOI Ta LUTONPOTEKTOPHOI Ail B
KYJIbTUBOBaHMX KJliITUHAX NIOAUHU Ta MULLI
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Bctyn. TpuBa€E aKkTMBHUI NowyK edeKTuBHMX 3acobiB, sKi
6epyTb y4acTb Yy 3MEHLUEHHI LWKIiANMBOro HaBaHTaXxeHHs 6pe-
KeT-CUCTeM, 30KpeMa MiCLEeBOro CTpecy Ha TKaHUHW napoAoH-
Ta/IbHOrO KOMMJEKCY, B YCYHEHHIi 3ananbHOro rnpouecy Ao i B
rnpoLeci akTUBHOIO nepioay OpTOAOHTUUYHOIO NiKyBaHH4A. Ha oc-
HOBi pbaBoHOigHOro KoMnekcy «Mpotednasiag®» Ta npenapa-
Ty 3 6eH3naaminy rigpoxnopuaom (BI) «T-Cent®», po3pobneHo
i 3anaTteHToBaHO renesy komnosuuito (IMK) «beHsnpadnazisep-
OVH>» ANS MiCLUEeBOro JlikyBaHHS TKAHWH NapofoHTa Yy BUrNaai
NnapoAoHTaNIbHOI MOB'A3KM B OPTOAOHTUYHMX MALIEHTIB.

MeTa focnigXXeHHsS — OUIHUTU LMUTOCYMICHICTb pi3HMX KOMbiHa-
Lii CKNagHWKIB rene.oi KOMMo3umuii Ha OCHOBI (hN1aBOHOIAHOIO
KoMmnaekcy Ta 6eH3maamiHy rigpoxnopuay («beH3mpadnasi-
BEpPAMH») ANS NiKyBaHHS 3axXBOplOBaHb TKAHWH MapoaoHTa B
OPTOAOHTUYHUX NauieHTiB. [nga uboro MexaHismMu ix uutTona-
TUYHOI Ta LUTONPOTEKTOPHOT AiT AOCNIAXKEHO Ha KY/IbTUBOBAHUX
KNTUHaX NOANHN Ta MULLI.

Metoam pocnigxkeHHA. BuBuanm BnamB pisHMx BapiaHTiB MK
Ha XXUTTE3AATHICTb NCEBAOHOPMAsIbHUX IOACBKMX KepaTUHOLM-
TiB niHii HaCaT, a Takox Muwaumx dibpobnactis niHii BALB-3T3
i MULWIAUMX Makpodaris niHii J774.2. Byno 3aCToCOBaHO Pi3Hi Me-
TOAWM OLUIHKM BMXKMBAHHA KNITUH: MTT-TecT, 3abapBneHHs Khi-
TUH nyopecueHTHMMU 6apBHUkammn Hoechst 33342 i Mponigito
NOAMAOM, @ TaKOX TECT Ha FEHOTOKCUYHWUIA BMJIMB Ha KNITUHU
(Tect-aHaniz AHK-koMeT). AHTUOKCMAAHTHI BNacTMBOCTI po3po-
6neHnx BapiaHTiB K OuUiHIOBanM i3 3aCTOCyBaHHSAM peakTUBIB

DPPH (1,1-audeHin-2-nikpunrigpasunn), Merck (Dam-stadt, Germany) i DCFDA-H2 (2’,7'- anxnop-

dnroopecueiH giauerar).

Pesynbtatun. ligcymMOBYOUM OTPUMaHi pe3ynbTaTh, MOXHA CTBEPAXYBATH, WO 3pa3ok K, akni
MiCTUB renesBy ocHoBy Ta BI' y Burnsaai po3umny («TaHTyMm Bepae®») aemoHcTpyBaB cnabki npo-
OKCWUAAHTHI BacTUMBOCTI. BoagHOYAC SK 3pa30kK — refieBa 0CHoBa, bI" y ¢popmi nopouky («T-CenTt®»)
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Study of cytocompatibility of different
supplements in gel compositions used for the
treatment of periodontal diseases in orthodontic
patients via exploration of mechanisms of their
cytopathic and cytoprotective effects in cultured
human and mouse cells

Oleg Hodovanyi!, Natalya Chukhray?, Olesia Martovlos?,
Olha Klyuchivska?, Iryna Ivasechko?, Rostyslav Stoika' 2

i1Danylo Halytsky Lviv National Medical University, Lviv,
Ukraine

2Institute of Cell Biology, National Academy of Sciences of
Ukraine, Lviv, Ukraine

Introduction. A search continues for effective means which
may reduce the overload of harmful factors, eliminate the
inflammatory process, and reduce stress on the periodontal
tissues during the active period of orthodontic treatment.
We developed and patented the gel composition (GC)
Benzidaflaziverdine prepared based on Proteflazid® (flavonoids)
and benzydamine hydrochloride (BH) T-Sept® for the local
treatment of the periodontal tissues in the form of a periodontal
dressing in the orthodontic patients.

The aim of this study was to evaluate the cytocompatibility
of different combinations of components in gel composition
based on flavonoid complex and benzydamine hydrochloride
(Benzidaflaziverdine) used for the treatment of periodontal
diseases in orthodontic patients. For this, mechanisms of their
cytopathic and cytoprotective effects will be explored using
cultured human and mouse cells.

Methods. We studied the effect of different supplements used
in GC Benzidaflaziverdine on the viability of pseudonormal
human keratinocytes of the HaCaT line and mouse fibroblasts of
the BALB-3T3 line, and mouse macrophages of the 1774.2 line.
Various methods of cell survival assessment were used: MTT-
assay, staining of cells with fluorescent dyes Hoechst 33342
and Propidium iodide (PI), as well as a test for the genotoxic
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effects on cells (DNA comet assay). The antioxidant properties of the developed GC variants
were evaluated using DPPH (1,1-diphenyl-2-picrylhydrazyl), Merck (Dam-stadt, Germany), and

DCFDA-H2 (2',7'-dichlorodihydrofluorescein diacetate).

Results. We demonstrated that the Sample containing gel base and BH in the form of a solution
(Tantum Verde®) possessed weak prooxidant properties. While the Sample contained gel
base, powdered BH (T-Sept®) and Sample containing gel base and powdered BH (T-Sept® and

Proteflazid®) possessed pronounced antioxidant properties.

Conclusions. Tests with DPPH and DCFDA dyes were used to confirm the hypothesis regarding
the cytoprotective effect of the patented gel composition Benzidaflaziverdine for local application
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i 3pa3ok - resieBa ocHoBa, BI' y ¢dopmMi nopowky («T-CenTt®») i «[poTednasia®» suasnsanun smpas-
Hi @QHTMOKCUAAHTHI BIACTUBOCTI.

BucHoBKMW. BukopucrtaHo Tectu 3 6apeHukamm DPPH i DCFDA ans niaTBepAXXeHHSs rinotesun woao
3abe3neyeHHs LMTONPOTEKTOPHOI Aii 3anaTeHTOBaHOI resieBoi KoMno3uuii «beH3naadnasisepamH»
ANa MicLeBOro 3aCToCyBaHHS Yy BUIS4i NapoAoHTa bHOI NOB'A3KM 3@ paxyHOK aHTUOKCUAAHTHOI
AKTMBHOCTI (p1IaBOHOIAHOIMO KOMIMEKCY, WO AOCAra€ MakCMManbHOrO pPiBHA Ha 2-ry roAMHY eKcC-
no3uuii. Taky reneBy KOMMNO3MLIIO MOXHA pPEKOMEHAYBATU AN BUKOPUCTAHHSA Y KJiHIYHIA napo-
[OHTONOrIT ANA MEeAMKAMEHTO3HOro CyrnpoBoAy OPTOAOHTUYHMX MALUEHTIB A0 Ta Nig Yyac aKTUBHOI
dasn opTOAOHTUYHOIO NiKyBaHHS.

KnrwouoBi cnoBa: dnaBoHoigHMn komnnekc, «lpotednasia»®, 6eH3nagamiHy rigpoxnopua, re-
neBa KOMMNO3MLUi, aHTUOKCUMAAHTHA aKTUBHICTb, KNITUHHA KyNbTypa, 3aXBOPKOBaHHA MNapoAoHTa,
OPTOAOHTUYHI MaLieEHTH.

BcTyn 3 ornsAay Ha Te, WO OCHOBHI NapofoHTonaTore-
3axBOplOBaHHA TKaHWH MNApOAOHTa B foAeMn HM IHOYKYIOTb CTPIMKWI PO3BUTOK LWITaMiB, LWO
popocnoro Biky y 65-98% Bunaakis cynposo- € PE3UCTEHTHUMM [0 KNACMYHUX aHTMBIOTuMKIB,
JXKYHOTbCA BTPATOO KiCTKOBOI TKAHWHU anbBe- [OCNIOKEHHSA CKepOBaHi Ha MOLWYK anbTepHa-
ONIIPHUX BIAPOCTKIB Lenen 3 (OpMyBaHHAM TUBHUX BapiaHTiB 60poTbbM 3 arpecMBHOK Mi-
3ybowenenHnx pgedopMalin BHACMIILAOK Mi- KpobiOTOH i3 BUKOPUCTAHHSM POCIIMHHUX Mpe-
rpauii 3y6iB Ta nornubneHHam 3yb6owenen- napatiB, SKi BONOAIIOTb MpoTM3anasbHUMKU Ta
HUX aHOMani. B akTMBHOMY nepioAi OpTOAOH- NPOTUMIKPOOGHMMM BNACTUBOCTSAMM LLOAO Nepio-
TUYHOIO NiKyBaHHA Taki (akTopu K pO3BUTOK OOHTaNbHOI 3B'A3KM Ta anbBeONIIPHUX Luenen-
3ananbHOro npouecy, OpTOAOHTUYHI Cuau Ta HMX KicTok [13-16]. BcTtaHoBneHo, WO AesKi
OKJ/It03ilHa TpaBMa MOXYTb HEraTMBHO BMJIN- POC/IMHHI KOMMOHEHTW, 30Kkpema dnaBoHoiIan,
BaTW Ha TKaHWHHI 6ap’epn NMapoAOHTasNIbHOroO € aKTMBHO BWKOPUCTOBYBaHMMW pevyOBUHAMMU
KOMMJIeKCY. Y CBOIO 4epry, B OPTOAOHTUYHUX y MapoAOHTanbHili Tepanii nopsa 3 Xoprek-
Maui€eHTIB, WO MalTb CXW/bHICTb 4O PO3BUTKY cnamHoM. @naBoHOIgaM TakoOX rMpuTaMaHHa
FHriBiTY | MAPOAOHTUTY, AaHi Npouecu NpoBo- QHTMOKCMAAHTHA Aisl, OCKiNIbKKU IXHSA (PeHosbHa
KYlOTb BUHUKHEHHS peumauBytoumx abcuecis CTPYKTYypa Aa€E MOX/INBICTb B3AEMOAIATU 3 Bisib-
Ta CTPIMKOI AeCTPYKLUil NapoAOHTaNbHUX TKa- HUMU paguKanaMmu, 3MEHLLYYN IHTEHCUBHICTb
HUH, WO noripwye nepebir i NporHo3 naTono- nepekncHoro okncHeHHs niniais (MOM), ranb-
riuHoro npouecy [1-4]. MYKOUN YTBOPEHHS TaKOro HeraTMBHOro akTo-

pa, SK ManoHoBu aianbaeria [16-18].
B naTtoreHesi 3axBoptoBaHb TKaHWH MapoOAOHTa

BaXXJIMBOIO € POJib OKUC/THOBASIbHOMO | MEXaHIYHO- 3 ornagy Ha 3aroCTpeHy cuTyauilo CTOCOB-
ro crpecy [5-8]. Y npoueci opTOAOHTUYHOIO NiKy- HO COVID-19 Ta aKkTyasnbHiCTb ui€i npobnemu
BaHHSA 3aCTOCOBaHi OPTOAOHTUYHI CUIN Nepeaa- Ans ctomaTtonorii, Mm obpanu ansa oocnigxeH-
IOTbCS Yepe3 Hanpy>XeHUN TKaHWHHWUA MaTpukc HA NpOTMBIPYCHMI npenapat - @aaBoOHOIA-
[0 MicLeBMX KNiTUH NepiogoHTaslbHOI 3B'A3KM Ta HUI kKomnnekc «lpoTtednasig®». BiH Bonoaie
a/IbBEONAPHOI KICTKU, CTUMYIOKYUN KNITUHU, Ae iMyHOTpPOMHOW Ai€to, iHribye nepebir BinbHO-
BiAOyBa€eTbCA BMBINbHEHHSA Mpo3ananbHUX, aH- pagvkKanbHUX npouecis, UMM 3anobirae Hako-
rioreHHUX Ta ocTeoreHHux areHTis [9, 10]. He- MUYEHHIO NPOAYKTIB MEPEKUCHOro OKUCHEHHS
raTMBHUA BNAMB BpeKeT-CUCTEM MPOSBASETHLCS, niniais, 3MeHLWYE iHTOKCMKALIilO, CMpUSAE Bia-
y nepLly 4epry, Ha M'SKuUX TKaHWHaX siCeH — Yy HOBJIEHHIO OpraHi3My nicna nepeHeceHol iH-
BUrNAAi rinepnnasii cocoukis i Habpsky. Tomy dekuii Ta aganTauii 40 HECNPUATANUBUX HABKO-
NPOAOBXYETLCS MOLIYK edeKTUBHUX 3acobis, LLO nwHix ymos [19,20].

6epyTb y4acTb Y 3MEHLUEHHI WKiAIMBOro HaBaH-

TaXXEHHS, YCYHEHHi 3anafnibHOro npolecy Ta 3Hu- JonaTtkoBo, 3 METOK MOCWUSIEHHSI BNACTUBOCTEN
XKEHHI CTpecy Ha TKaHWHW NapoAoHTa Y MpPOLECi npenapaty «[lpoTednasia®» Ta 3abesneyeHHs
aKTVMBHOMO nepiogy OpPTOAOHTUYHOMO NiKyBaHHSA BMpaszHoi 3HeboNtoBasibHOI, NPOTUEKCYAATUBHOI
[4,11,12]. Ta NpoTuMIKpobHoi aji, 6yno obpaHo npoTmsa-
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in the form of a periodontal bandage due to the antioxidant activity of the flavonoid complex,
which reaches the maximum level at the 2nd hour of exposure. This gel composition can be
recommended for use in clinical periodontology for medical support of orthodontic patients before
and during the active phase of orthodontic treatment.

Keywords: Flavonoid complex, Proteflazid®, benzydamine hydrochloride, gel composition,
antioxidant activity, cell culture, periodontal diseases, orthodontic patients.

Introduction particularly flavonoids, are widely used along
In 65-98% of cases, diseases manifesting in with chlorhexidine in periodontal therapy. Fla-
the periodontal tissues in adults are accompa- vonoids also demonstrated an antioxidant ef-
nied by a loss of bone tissue of the alveolar pro- fect, as their phenolic structure makes it pos-
cesses of the jaws with the formation of den- sible to interact with free radicals, reducing

tal-jaw deformations due to tooth migration and the intensity of lipid peroxidation (LPO), mea-
worsening of dental-jaw defects. In the active sured as malondialdehyde [16-18].
period of orthodontic treatment, such factors as

the inflammatory process development, ortho- In view of the aggravated situation with Covid-19
dontic forces, and occlusive trauma may neg- and the relevance of this problem for dentistry,
atively affect tissue barriers of the periodontal we addressed an antiviral drug - the flavonoid
complex. In orthodontic patients with a tenden- complex Proteflazid®. It has an immunotropic
cy to develop gingivitis and periodontitis, these effect, inhibits free radical processes, prevents
processes provoke recurrent abscesses and rap- the accumulation of lipid peroxidation products,
id destruction of the periodontal tissues, which reduces intoxication, and promotes body recov-
worsens the course and prognosis of the patho- ery after infection and adaptation to adverse
logical process [1-4]. environmental conditions [19,20].

The role of oxidative and mechanical stress is To strengthen Proteflazid® properties and ensure
essential in the pathogenesis of periodontal pronounced analgesic, anti-exudative and anti-
tissue diseases [5-8]. During the orthodontic microbial effects, an anti-inflammatory non-ste-
treatment, the applied orthodontic forces are roidal agent for local use, which belongs to a
transmitted through the tense tissue matrix to group of indazoles - benzydamine hydrochlo-
local cells of the periodontal ligament and al- ride (BH) - was chosen. Effective drugs based
veolar bone. This stimulates them to release on benzydamine hydrochloride are produced as
pro-inflammatory, angiogenic, and osteogenic Tantum Verde® oral cavity rinsing solution and
agents [9,10]. The negative impact of bracket T-Sept® tablets for absorption [21,22].
systems is manifested, first of all, in soft tissues

of gums as the development of hyperplasia of BH is consumed in the form of T-Sept® tab-
the papillae and swelling. Therefore, a search lets (1 tablet contains 3 mg of BH) and be-
continues for effective means which may re- longs to the non-steroidal anti-inflammatory
duce the overload of harmful factors, eliminate drugs (NSAIDs) for local application in the
the inflammatory process, and reduce stress oral cavity. In terms of intensity of the ac-

on the periodontal tissues during the active pe- tion, they are inferior to steroids but possess
riod of the orthodontic treatment [4,11,12]. very low toxicity and have several advantag-

es. Non-steroidal anti-inflammatory drugs
It is known that the main periodontopatho- act mainly during phases of exudation and
gens induce a rapid development of microbial proliferation, as they function as inhibitors of

strains resistant to classical antibiotics. That the cyclooxygenase (COX) enzyme, which af-
is why our research was directed towards a fects the arachidonic acid with the formation
search for alternative options for combating of important mediators of inflammation and

aggressive microbiota using herbal prepara- pain - prostaglandins and thromboxanes,
tions that have anti-inflammatory and antimi- whose concentration increases based on the
crobial effects for the periodontal ligament and disease severity. The lipoxygenase metabo-
alveolar jaw bones [13-16]. Plant compounds, lism pathway of the arachidonic acid leads to
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nanbHWI HECTepPOIAHWMI 3acib MicLeBoro cnpsamy-
BaHHSA 3 rpynu iHao3onis — 6eH3naamiHy rigpo-
xnopua. EdekTmBHMMM npenapaTtaMnM Ha OCHOBI
6eH3naaminy rigpoxopuay € po3yuunH Ans nonoc-
KaHHS MOPOXHMHW poTa «TaHTyMm Bepae®» i Ta-
6neTkn Ans po3CMOKTYBaHHS «T-CenTt®» [21,22].

Mpenapat «T-Cent®» (1 Tabnetka MicTUTbL 3
mMr 6eH3mpamiHy rigpoxnopuay) BiAHOCUTb-
CA [0 HeCTepoiAHMX NpoTu3anasbHUX npena-
patie (HM3M) pnsa MicueBoro 3acToCyBaHHSA
B MOPOXHWHI poTa, AKi 3a IHTEHCUBHICTIO Ail
MOCTynarwTbCA CTepoigaM, MpoTe BONOAITb
OYy>Xe HN3bKOK TOKCUYHICTIO | MAalOTb YNC/IEHHI
nepesarun. HectepoigHi npoTu3anasnbHi npena-
paTu AiloTb B OCHOBHOMY Ha ¢a3un ekcyaauii Ta
nponidepauii, OCKiNbKN BUCTYNarTb iHribiTo-
pamu depMeHTy umnknookcureHasm (LOIN), wo
BMJIMBAE Ha apaxiAOHOBY KUC/OTY 3 YTBOPEH-
HAM BaX/IMBUX MeAiaTopiB 3anasneHHs Ta 6ot
- npocTarnaHauHIB i TPOMBOKCaHIB, KOHLEH-
Tpauig AKMX HapOoCTa€E BiAMNOBIAHO A0 TAXKOCTI
3aXBOPIOBAHHS. JIiNOOKCUIreHasHUn Wnax me-
TaboniamMy apaxigOHOBOI KMCNOTU NPU3BOAUTL
[0 YTBOpEHHSA ninookcureHasun — 5-J10I (nino-
okcureHasmn). binbwicte HM3M 3gaTHi cenek-
TUBHO iHribyBaTn ABi popMu AaHOro epmeHTy
- 4or-1 i Uuor-2, wo, sianosigHo, ocnabntoe
rinepemito, Habpsak i 6inb. HM3M cnpusaoTb
HopMani3auii npouecy Mikpounpkynauii. o-
OABNAKYN CUMHTE3 TPOMOOKCaHIB, 3HUXYHOUU
aKTMBHICTb rianypoHigasun, 61okywun cepo-
TOHIHOBI peuenTopu CyAMH, BOHM 3anobira-
I0Tb YTBOpPEHHIO MikpoTpombis. HM3M MOXyTb
po3’‘egHyBaTK OKMCHe hochoputoBaHHS, Cro-
BiIbHIOOYN YTBOPEHHS MaKpoepriyHmx 3B'a3-
KiB 3@ paxyHOK BM/JMBY Ha aAeHO3UHTpudocC-
daT y TKaHMHax BoOrHuwa 3ananeHHsa. HM3M
MaloTb HE3Ha4YHWI BNJWB Ha NMpouec anbTepa-
Lii, Xxo4a geskow Mipoto 3aaTHi ocnabntoBaTtu
YTBOPEHHSA TOKCUMYHUX pagukKanis, AKi crnpus-
I0Tb PO3BUTKY 3anasibHOro npouecy [23,24].

Ha ocHoBi npenapatie «[porednasig®» Ta
«T-Cent®» Hamu po3pobsieHo i 3anaTteHToBaHO
reneBy komnosuuito (MK) «beHsugadnasisep-
OVH» ONa MICLLeBO-TrO NiKyBaHHSA TKaHMH Mnapo-
OOHTa Y BUMMAAI NapoAOHTabHOI MOB'A3KM B Op-
TOLOHTUYHUX NaUieHTIB. [JaHa KOMNOo3uLLis TaKoX
BKJItOYana renesy OCHOBY — asiblriHAT HATPItO, Hi-
nariH Ta Boay Ans iH'‘ekuin [25].

MeTa AaHOro AOC/IDKEHHA — OUIHWUTKM LMTOCY-
MIiCHICTb Ppi3HMX KOMbGiHaUili CKIaAHUKIB re-
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neBoi KOMMo3uuii Ha OCHOBI (hN1aBOHOIAHOIO
KoMmnaekcy Ta 6eH3uaamiHy rigpoxnopuay
(«BeH3snpadnazsisepanH») Ansa nikyBaHHA 3a-
XBOPKOBaHb TKAHMH NapoAOHTa B OPTOAOHTUY-
HUX nauieHTiB. 719 UbOro MexaHi3Mu iX UumMTo-
MaTUYHOI Ta UMTONPOTEKTOPHOI Ail 4OCNIAXEHO
Ha KY/IbTUBOBAHUX KITUHAX NIIOAUHU Ta MULLI.

MaTepianu Ta meTtoamn

BuBYann BNAMB pi3HUX BapiaHTIB reneBoi KOM-
nosuuii (MK) «beH3naadnasisepanH» Ha XuT-
TE3AATHICTb MCEBAOHOPMAsbHUX OACBKUX  Ke-
patuHouuTiB niHii HaCapT, a Takox Muwavmx
dibpobnacTie niHii BALB-3T3 i Muwaumx mMakpo-
dariB  ninii J774.2. Byno 3acTtocoBaHO pi3Hi
METOAM OUIHKWM BWXMBaAHOCTI: MTT-Tect [26-
28], 3abapeneHHa KNiTMH yOpeCcLEHTHUMN
6apsHukamn Hoechst 33342 i MNponigito noanaom
[29,30], a TakoXx TECT Ha FMrEHOTOKCUYHWUIA BNINB
Ha KNiTMHK (Tect-aHaniz AHK-komet) [30,31].
AHTUOKCMAAHTHI BNaCTUBOCTI po3pobneHnx Bapi-
aHTiB K ouiHIOBanucs i3 3aCTocyBaHHAM peakTu-
BiB DPPH (1,1-audeHin-2-nikpunrigpaswn), Mer-
ck (Dam-stadt, Germany) [32-34] i DCFDA-H2
(2,7’ nmuxnopdnioopecueiH aiauertart), Molecular
Probes™ npoaykuis ans Thermo Fisher [29,32].

HocnigxeHo 3pasku K, 4aki BigpisHanu-
CS CniBBiAHOWEHHAM | (DOPMOK KOMMOHEH-
TiB (Tabnuusa 1). Y cknap 3paskiB BXoAUAM
anbriHaT HaTpito, HinariH i Boga Ansa iH'ekuin
- reneea OCHoOBa, 6eH3uaaMmiHy ripoxsaopua
(Br') y cdopmi po3unHy («TaHTym Beppe®»,
«Angelini Francesco A.C.R.A.F» S.p.A, Itanis)
i TabnetoBaHa noro dopma («T-Sept®», ICN,
Polfa, Poland), kpanni «Mpotednazig®» (TOB
«HKB «EKO®APM», YkpaiHa). [Ana Hynb0BOro
KOHTpOnto 6yno BUKOPUCTAHO KY/bTypy Ha-
TUBHUX KNITUH. SK npenapaTt NOpPiBHAHHA BU-
KOPUCTOBYBaun resb AN MiCLEeBOro JlikyBaHHS
CNNM30BOi 060IOHKM MOPOXHUHK poTa «Xoni-
can» (Jelfa S.A. Poland), gitounmMu peyoBuHa-
MU SIKOTFO € XOJliHYy caniunnaT Ta LeTasIKoHito
xnopua. JoaaTKoBO npenapaTtaMm NOPiBHAHHSA
cnyrysanu JokcopybiumH (KuiBmeanpenapar,
YKpaiHa) 9K npookcnaaHT i anbda-Tokodepon
(TexHonor 3A0, YkpaiHa) — 9K aHTUOKCUAAHT.

HapowtyBaHHs 6ioMacu KNiTUH NpoOBOAWMAU Y
cepeposuwi Irna, moamdikoBaHe [Oynbbekko
(DMEM, Sigma Chem Co., CLLA) 3a npucyTHOCTI
[EKOMMNIEMEHTOBAHOI CMPOBATKM KPOBi eMbpio-
HiB Benukoi poratoi xyaobu (Sigma Chem Co.,
CLUA) i 50 mkr/mn reHtamiumny (Sigma, Chem
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the lipoxygenase formation - 5-LOG (lipoxy-
genase). Most NSAIDs can selectively inhibit
two forms of this enzyme - COX-1 and COX-
2, which weakens hyperemia, swelling, and
pain. NSAIDs contribute to the normalization
of the microcirculation process. Via the sup-
pression of thromboxane synthesis, reducing
the hyaluronidase activity, and blocking se-
rotonin receptors in blood vessels, they pre-
vent the formation of microthrombi. NSAIDs
uncouple oxidative phosphorylation, slowing
down the formation of macroergic connec-
tions due to their effect on the adenosine tri-
phosphate in the tissues of the inflammation
focus. NSAIDs have little effect on the alter-
ation process, although, to some extent, they
can weaken the generation of toxic radicals
that contribute to the development of the in-
flammatory process [23,24].

We developed and patented the gel composition
(GC) Benzidaflaziverdine prepared based on
Proteflazid® and T-Sept® for the local treatment
of periodontal tissues in the form of a periodon-
tal dressing in orthodontic patients. This com-
position also included a gel base - sodium algi-
nate, nipagin, and injection water [25].

The aim of this study was to evaluate the cy-
tocompatibility of different combinations of
components in gel composition based on fla-
vonoid complex and benzydamine hydrochlo-
ride (Benzidaflaziverdine) used for the treat-
ment of periodontal diseases in orthodontic
patients. For that, mechanisms of their cyto-
pathic and cytoprotective effects will be ex-
plored using cultured human and mouse cells.

Original research: Basic sciences

Materials and Methods

We studied the effect of different variants
of gel composition (GC) Benzidaflaziverdine
on the viability of pseudonormal human
keratinocytes of the HaCaT line, as well
as mouse fibroblasts of BALB-3T3 line and
mouse macrophages of 1774.2 line. Var-
ious methods of cell survival assessment
were used: MTT-assay [26-28], staining of
cells with fluorescent dyes Hoechst 33342
and Propidium iodide (PI) [29,30], as well
as a test for the genotoxic effects on cells
(DNA comet assay) [30,31]. The antioxi-
dant properties of the developed GC vari-
ants were evaluated using DPPH (1,1-di-
phenyl-2-picrylhydrazyl) reagent, Merck
(Dam-stadt, Germany) [32-34] and DCF-
DA-H2 (2’,7'-dichlorodihydrofluorescein di-
acetate), Molecular Probes™ produced for
the Thermo Fisher [29,32].

We studied GC samples that differed in the
ratio and shape of the components (Table
1). The samples included sodium alginate,
nipagin, and water for injections - base
gel, benzydamine hydrochloride (BH) in
the form of the solution (Tantum Verde®,
Angelini Francesco A.C.R.A.F S.p.A., Italy)
and tablet (T-Sept®, ICN, Polfa, Poland),
Proteflazid® drops (LLC NKV ECOPHARM,
Ukraine). Un-treated cell culture was used
as a zero control. The gel used for the local
treatment of the oral cavity’s mucous mem-
brane, Cholisal (Jelfa S.A. Poland), whose
active substances are choline salicylate and
cetalkonium chloride, was applied as a com-
parison drug. Doxorubicin (Kyivmedprepa-

Table 1
Chemical components of gel compositions under study and preparations for
comparison
Samples Varieties of the gel composition Benzidaflaziverdine and other tested substances
Control zero control - native cell culture
Components of the gel composition (composition was added in the final concentration = 1%)
Sambple 1 gel base (sodium alginate 5% (0.5 ml), nipagin (0.01 ml), water for injections (7.5 ml)), Tantum
P Verde® solution 0.15% - BH solution (2 ml)
Sample 2 gel base (sodium alginate 5% (0.5 ml), nipagin (0.01 ml), water for injections (8.7 ml)), T-Sept®
P tablet - powdered BH (0.73 g)
(patented gel composition Benzidaflaziverdine) — gel base (sodium alginate 5% (0.5 ml), nipagin (0.01
Sample 3 ml, water for injections (8 ml)), T-Sept® tablet — powdered BH 0.73 g), Proteflazid® drops - flavonoid
complex (1.5 ml)
Cholisal comparison drug — gel was added in a final concentration of 1%
Doxorubicin |toxicological control — used in a final concentration of 1 ug/ml
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Tabnnys 1
CKNnagHMUKKW pocnig>kyBaHUX relieBUX KOMMNO3ULUiii Ta npenapaTiB NOPiBHAHHSA
3pasku PisHoBuAKM koMmno3uuii rento «beHsuaadnasisepanH>» Ta iHWIi TeCTOBaHi pe4OBUHM
KoHTposb HynboBWMIA KOHTPOb — Ky/ibTypa HaTUBHUX KITUH
KoMnoHeHTH renesoi komnosuuii
(koMno3unuis gogaBanacb 40 TECTOBAHUX KyNbTyp KNITUMH Y KiHLEBIN KOHUeHTpauii = 1%)
3pasok 1 eneea ocHoBa (anbriHaT HaTtpito 5% (0,5 mn), HinariH (0,01 mn), Boaa ang iH'ekuin (7,5 mn)),
P «TaHTyM Bepae®» po3umH 0,15% - 6eH3unpaminy rigpoxnopug (BIN) y dopmi po3unny (2 mn)
3pasok 2 eneBa ocHoBa (anbriHaT HaTtpito 5% (0,5 mn), HinariH (0,01 mn), Boaa Ans iH'ekuin (8,7 mn)),
P Tabnetkn «T-CenTt®» — BI' y popmi nopowwky (0,73 r)
3anateHToBaHa renesa koMno3uuisa «beH3ngadnasisepanH» — renesa ocHoBa (anbriHaT HaTpito
3pa3ok 3 5% (0,5 mn), Hinarin (0,01 mn), Boaa Ana iH'ekuin (8 mn)), Tabnetkn «T-Cent®» — Bl y dopmi
nopowky (0,73 r), kpanni «MNpoTtednasig®» - dnasoHoigHUM Komnaekc (1,5 mn)
Xonican MpenapaT NOpiBHSAHHSA — resib Ao4aBasnn y KiHUEBIM KoHUeHTpauii 1%
Aokcopy6iuunH TOKCMKONOTIYHUIA KOHTPOSIb — BUKOPUCTAHWUI Y KiHLEBIN KOHUeHTpauii 1 Mkr/mn

Co., CWWA) y tepmocraTti 3 5%-um BmicTom CO,
npu 37°C. KniTMHW nepeciBann 4Yepes KOoxX-
Hi ABa-Tpu AHi 3 po3paxyHky 500 Tuc.-1 MsH.
KNITMH Ha 1 MN KynbTypanbHOro cepenosuLla
[26,27]. KinbKiCTb XWBUX KNITUH BM3HA4ann 3a
JorioMoroto peaktnsa MTT-TecT, BUKOPUCTOBYO-
un pekoMeHaauii BupobHuka (Sigma, Chem Co.,
CLUA) [28]. MpuHUMN BWM3HA4YeHHS Monsras Yy
TOMY, WO MITOXOHAPIaNbHI AerigporeHasmn XnBmnx
KNITWH 34aTHI BigHOBOBaTW He3abapsneHi dop-
mMn MTT-peareHTy (3-(4,5-ammetuntiazon-2-in) -
2,5-apudpeninbpomia TeTpasonito, Sigma-Aldrich,
CLLUA) po kpuctaniyHoro 6nakutHoro cdopmasa-
HY, PO34YMHHOIO Y AMMETUNCYIbOKCUAI.

LinTomopdonoriyHe AocnigXeHHs KNiTUH ccas-
uiB. Ans 9KiCHOro BU3HaUYeHHS XXUTTE3AATHOCTI
KNITUH Y NiAAOCAIAHUX KyNbTypax BUKOPUCTO-
ByBa/sin noABiiHe 3abapBitoBaHHSA KyNbTMBO-
BaHMUX KNITUH 3a A40OMNOMOrot payopecueHTHO-
ro 6apeHuka Hoechst 33342 (Sigma-Aldrich,
CLUA, EkcTtuHkuis/Emicia: ~350-354/460-470
HM), SKWUI Oi€ B XMBUX KiTUHaxX, Ta Mponiaito
noana (Sigma-Aldrich, CLUA, EKCTMHKUIS/EMi-
cia: ~520-538 /617-618 HM), aKkui cnyryBaB
iHAMKATOPOM MPOHUKIMBOCTI Ta NOLIKOAXKEHHS
niasMaTtmyHOi MeM6paHu 30BHILIHIX KITUH.
bapeHuk Hoechst 33342 popaBanu A0 KNiTUH
Yy KiHUEeBIili KOHUeHTpauii 20-50 mMkr/mn 3a
30 xB nepen nozasaHHAM po34uunHy [Mponigito
noanay (KiHueBa KOHUeHTpauisa 2 MKr/mn).

DCFDA-H2 (2,7-puxnopdntoopecueiH  aiaue-
TaT, EkcTtmHkuis/Emicia: ~470-510/525-575 HM)
€ dnyopecueHTHMM 6apBHUKOM, 4YyT/IMBMM A0
nepekucy BoaHwo (H,0,). Moro Bukopuctosy-
Ba/IM ANS BMMIpOBAHHSA BMICTYy aKTUBHUX HOpM

128

kKncHio (AQK) y kniTMHax, Ha aKi nogisnu ao-
CNifXKyBaHUMN 3pas3kamMn. [nA BU3HAUYEHHS re-
Hepauii H,0, aoaasanu AocniaXyBaHi 3pa3ku Ta
pe4yoBuMHM, nicnsa voro (4Yepes 30 xB) goaasanu
DCFDA-H2 (10 mkM), 30 xB) Ta Hoechst 33342
(KiHUeBa koHuUeHTpauia 30 Mkr/mn). Micnsa iHKy-
6auii KNITWH i3 HAHeCeHMMK NpenapaTamu JoMi-
HecueHUito KNITUH A0CNiAXYBaN Ha MiKPOCKOi
Zeiss AxioImager A1l (Carl Zeiss, HimeuunHa) Ta
doTorpacdysann LMDPOBOD KAMEPOID B KOMM-
nekTi Mikpockona npwu 36inbweHHi ~400 pasis
Yy BIiANOBIiAHMX MNonax 36ymXeHHs Ta BMMNPOMi-
HioBaHHSA. O6pobky 306pakeHb MpoBOAWAM 3@
[OMOMOrot MporpaMHoro 3abesnedyeHHs Axio-
Vision (HanawTtoBaHoro Carl Zeiss Microscopy
GmbH, Kdnigsallee 9-21, 37081 Gottingen, Hi-
MeuuunHa; doTtorpadis) Ta Image Pro Plus 7.0
(Media Cybernetics, CLUA; komnosuuis 306pa-
XEHHA Ta Konbopy) [29].

TecT Ha reHOTOKCWUYHICTb. BukopucToByBain
MeToA TecT-aHanizy HK-KoMeT y 1y>XHUX yMo-
Bax [26,32]. KnitnHu (1 mMnH/Mn) iHkybyBanu
BNPOAOBX 72 roA 3 AOCNiAXyBaHMMW 3pa3ka-
Mu. KniTuHHY cycnensito (3 x 10%) 3miwyBanu
npu 37°C 3 250 mkn 0,5% po3unHy nerkonnas-
Koi araposu (Sigma, CLLUA) i HAHOCKMAN TOHKUM
llapoM Ha npeaMeTHi ckna, fAKi nonepeaHbo
nokpueanu 1% po3umHoM arapo3u (Sigma,
CLUA) i niacywysanu. Mposoannu nisnuc KNiTuH
Ta enektpodopes [30,31]. MpuHUMN BU3Ha-
UYeHHs1 3aCHOBaHM Ha TOMY, LLO Nif 4ac Nyx-
HOro enekTpodopesy OAHONAHLIOIOBI PO3pMBU
OHK nepeTBOplolOTLCA Ha ABOSAHLUIOMOBI, WO
[03BOJISIE OLUIHUTY reHepasizoBaHi FreHOTOKCUY-
Hi edekTn. AHK-koMeTn 3abapBntoBanu eTuaito
6pomigom (Sigma-Aldrich, CLUA, EkcTuHkuis/
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rat, Ukraine) was used as a prooxidant,
while the alpha-Tocopherol (Tehnologi ZAO,
Ukraine) and the Ascorbic acid (Darnytsia,
Kyiv, Ukraine ) as an antioxidant, were used
as comparison drugs.

Cell culturing was carried out in the Dulbec-
co-modified Eagle’s medium (DMEM) (Sig-
ma Chem Co., USA) in the presence of the
decomplemented fetal bovine serum (Sigma
Chem Co., USA) and 50 pg/ml gentamicin
(Sigma, Chem Co., USA) in a thermostat with
5% CO2 content at 37°C and 100% humidi-
ty. Cells were subcultured every 2-3 days at
0.5-1 million cells per 1 ml of culture me-
dium [26, 27]. The number of living cells
was determined with the MTT assay, using
the manufacturer’'s recommendations (Sig-
ma, Chem Co., USA) [28]. The measurement
principles are based on the ability of the mi-
tochondrial dehydrogenases of living cells to
reduce colorless forms of the MTT-reagent
[3-(4,5-di-methylthiazol-2-yl) - 2,5 di-
methyl bromide tetrazolium, Sigma-Aldrich,
USA)] to blue crystalline formazan which is
soluble in the dimethyl sulfoxide.

Cytomorphological study of mammalian
cells. To qualitatively determine the viability
of cells in vitro, double staining of cultured
cells with the fluorescent dye Hoechst 33342
(Sigma-Aldrich, USA, Ex/Em: 350-354/460-
470 nm) and Propidium iodide (Sigma-Al-
drich, USA, Ex/Em: 520-538/617-618 nm)
was used. The first dye stains the cell nucle-
us, while the second one serves as an indi-
cator of the permeability and damage of the
cell plasma membrane. Hoechst 33342 dye
was added for 30 min to cells at a final con-
centration of 20 pg/ml before the addition of
Propidium iodide solution used in a final con-
centration of 2 pg/ml.

DCFDA-H2 (2,7-dichlorofluorescein diace-
tate, ExX/Em: ~470-510/525-575 nm) is a
fluorescent dye sensitive to hydrogen perox-
ide (H,0,). It was used to measure the re-
active oxygen species (ROS) content in cells
treated with studied samples. To determine
the generation of H,0,, tested samples and
substances were added, after which (in 30
min) DCFDA-H2 (10 uM, 30 min) and Hoechst
33342 (final concentration 30 pg/ml) were
added. After cell incubation with the applied
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drugs, cell luminescence was examined on a
Zeiss Axiolmager Al microscope (Carl Zeiss,
Germany) and photographed with a digital
camera in the microscope kit at a magnifica-
tion of ~400 times in the corresponding ex-
citation and emission fields. Image process-
ing was performed using AxioVision software
(customized by Carl Zeiss Microscopy GmbH,
Koénigsallee 9-21, 37081 Gottingen, Germa-
ny; photography) and Image Pro Plus 7.0
(Media Cybernetics, USA; image and color
composition) [29].

Genotoxicity testing. The method of DNA
comets under alkaline conditions was used
[26, 32]. Cells (1 million / ml) were incu-
bated for 72 h with test samples. The cell
suspension (3 x 10*) was mixed at 37 °C
with 250 pl of 0.5% fusible agarose solu-
tion (Sigma, USA) and applied in a thin layer
on slides, which were pre-coated with 1%
agarose solution (Sigma, USA) and dried.
Cell lysis and electrophoresis were per-
formed [30, 31]. The determination princi-
ple is based on the fact that during alkaline
electrophoresis, single-strand breaks in DNA
turn into double-strand breaks, which allows
for the assessment of generalized genotoxic
effects. DNA comets were stained with the
Ethidium bromide ((Sigma-Aldrich, USA, Ex/
Em: ~520-538/617-618 nm, 10 pg/ml) and
examined under a Carl Zeiss fluorescence
microscope (Germany) [30]. DNA damage
was assessed using CASP 1.2.2 software
(CASPlab, Wroclaw, Poland), comparing the
average values (%) of DNA in the tail of 250
comets for each sample.

The total pro-/anti-oxidant activity was
measured in solutions of tested GC samples
and comparison drugs (Table 1) in the pres-
ence of the DMSO introduced into the wells
of a 96-well plastic dish in the amount of 10
Ml per well. The DPPH substrate (2,2-Diphe-
nyl-1-picrylhydrazylradical) was prepared
as a 0.01% solution in the DMSO. The sub-
strate was introduced into wells with tested
substances immediately before the solution’s
optical density measurement began using a
multichannel microphotometer Plate Reader
BioTek 76883 (BioTek, USA) at 490 nm. Op-
tical density was measured in 20 min, 1, 2,
and 3 h. The percentage of change in the solu-
tion’s optical density was determined based



Mpaui HTW MeanyHi Hayku
2023, Tom 71, N® 1 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2023, Vol. 71, 1

OpuriHanbHi gocnigXeHHs: dyHAAMEHTaNbHI HayKWu

Emicisa: ~520-538 /617-618 HM, 10 Mkr/mn) i
aocnigxysanu nig gayopecueHTHUM MiKpOCKO-
nom Carl Zeiss (HimeyunHa) [30]. MNowkomKeH-
Ha HK ouiHoBanu 3a 4ONOMOro NporpamMmHoro
3abesneveHHa CASP 1.2.2 (CASPlab, Bpounas,
Monbwa), NopiBHOKYM CepelHi 3HadeHHs (%)
OHK y xBocTi 250 KOMeT A1 KOXHOro 3paska.

[ns BU3HaYeHHS 3arasbHOi NPo-/aHTUOKCUAAHT-
HOI aKTWMBHOCTI PO34YMHU TeCcToBaHUX 3paskis MK
i npenapaTiB nopiBHAHHS (Tabnuusa 1) B8 DMSO
BHOCW/IM B JIYHKW 96-/TyHKOBOro riaHWweTa B
KinbkocTi 10 MK Ha nyHKy. Cybcrtpat DPPH ro-
TyBanu sk 0,01% po3unH y DMSO. Cy6bcTtpat
BHOCWU/IN B NIYHKM 3 TeCTOBaHWMMK cybCTaHUisgsMu
6e3nocepenHbO nepes MOYaTKOM BU3HAYEHD,
OMTUYHY TYCTUHY PO34YMHY (E€KCTUMHKLIIO) BUMi-
ptoBann Ha HaratokaHasnbHOMY MiKpohOTOMETpI
«Plate Reader BioTek» 76883 (BioTek, CLLA)
npu 490 HM. BMMipn ONTWUYHOI NYCTUHW NPOBO-
annn yepes 20 xB, 1, 2 i 3 roa. BiacoTok 3MiHK
OMTUYHOI MYCTUHW PO34YMHY BU3HA4Yanu 3a dop-
mynoto: (%) = [(A,-A,)1/(A,)]1x100. Ak Hynbo-
BUA KOHTPOJSIb BUKOPWUCTOBYBASIM PO3UUHHUK
DMSO [33,34].

bioeT4yHi npaBwia [AOTPUMYBaANIUCL 3rigHO 3
BMMOraMyM OCHOBHMUX OIOETUYHMX MOJSIOXKEHDb
€BpoOnencbKoi KOHBEHLIT 3 NpaB NtoanHn Ta 6i-
omeanumum (Big 04.04.1997) Tta lenbcCiHCbKOI

[ HaCaT
I BALB3T3

N 77742

-

3

1BCHb BHIKHBAHOCT1 KIITH

(% sidnocno konmponio) »

%
S
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heknapauii BcecBiTHbOI MeauMYHOT acouiaLlil npo
eTUYHI NpMHUNNU MeANYHUX OOCNIAXKEHb i3 3a-
nydeHHsaM nogen (1964-2008). MpoTtokonn N@
9 Big 21.12.2020 p. Ta N? 8 Big 18.10.2021 p.
cxBaneHi KomiteToM 3 6i0€TMKM HAyKOBUX A0-
CNigXeHb, ekcrneprMMeHTanbHMX po3pobokK i Ha-
ykoBux pobit JIHMY imeni JaHuna Manuubkoro.

CratuctmyHa obpobka pesynbTtatie. [ocni-
OV NPOBOAWIIN B TPbOX Mapanensax y KOXHOMY
BapiaHTi. KoXXeH NMoKasHWK, HaBeAeHU Ha Ma-
NOHKax (opavHaTa CTOBNYMKIB Aiarpamun), Big-
noBifa€E cepeaHbOMY 3HAYeHHI «M», po3paxo-
BaAHOMY 3a pe3y/sibTaTaMu TPbOX BUMIipOBaHb B
OAHOMY 3 KiJIbKOX OAHOTUMHMX Aocnigis. Moxm6b-
Ky m OTpUMaHuUX pe3ynbTaTiB po3paxoByBasn
SIK KOPiHb KBaApaTHOI MOXMOKM 3HAUEHHS «O».
Komn’toTepHWin aHania npoBOAMBCS Ha OCHOBI
Phenom II X4 975 Ha 64-po3psaHiii onepadin-
Hin cuctemi Windows 7 (Microsoft, CLUA). Cra-
TUCTUYHY 06pO6KY OTPUMAHUX AaHWX NPOBOAM-
nn B nporpami MS Excel 2010 (Microsoft, CLUA).

Pe3synbTatn

Ha Puc. 1 (A) npeacraBriieHi pe3ynbTtaTu oui-
HIOBAHHSA PIBHA BUXMBAHOCTI KYNbTyp KNITUH
pi3HOro ricToNoriYHOro NOXOAXKEHHSA 3a BMU-
BY AOCNiAXYyBaHUX cybcTaHuin Ta 3paskis K.
BuaBneHo UMTOTOKCUYHM BNAMB 3paska 1
(Tabnuus 1) i3 Bmictom Bl y dopMi po3uunHy

|

Bl 1774.2

LaY]

Kpurepiii Onisa

PucyHok 1. TMOpiBHAHHSA PiBHIB XUTTE3AATHOCTI, BUMiIpSAHMX 3a AornoMoroto MTT-aHanisy B pi3HUX JiHiSX NceBAOHOPMarib-
HUX KIiTWUH ccaBUuiB: Muwauunx ¢ibpobnactie ninii BALB-3T3, ntoacbknx kepatuHoumTiB niHii HaCaT i Mmwauunx makpoda-
riB Ninii 1774.2. A - MTT-TecT, b — TecTt-aHani3z AHK-komeT

MpuMiTkun: KoHTponb O — iHTaKTHI HaTUBHI KNiTMHK (Tabnuus 1); MNpenapaT NOpiBHAHHSA renb «Xonican» gogaBanu y
KiHLEeBIl KoHUeHTpauii 1 % (Tabnuus 1); ToKCMKOAOriYHUIA (MO3UTUBHUI) KOHTPOsb — [JokcopybiumH, 1 Mkr/mn (Tabnuus
1) JocToBipHiCTb pi3HUUI 3 HE06pO6NEHMMN (IHTAKTHUMKN) KOHTPOSIbHUMUK KNiTUHaMKu: * P<0,05; *** P<(0,001
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on the formula: (%) = [(A,-A,)]/(A,)]x100.
A solvent (DMSO) was used as a zero control
[33, 34].

Bioethical rules were observed following the
requirements of basic bioethical provisions
of the European Convention on Human
Rights and Biomedicine (from 04.04.1997)
and the Helsinki Declaration of the World
Medical Association on the ethical princi-
ples for medical research involving human
subjects (1964-2008). Protocol No. 9, dat-
ed December 21, 2020, and Protocol No.
8, dated October 18, 2021, were approved
by the Committee on Bioethics of scientific
research, experimental development, and
scientific works at Danylo Halytsky Lviv Na-
tional Medical University.

Statistical processing of results. Experiments
were performed in three parallels in each vari-
ant. Each indicator shown in the figures (the
ordinate of the diagram columns) corresponds
to the average value of “M” calculated based
on the results of three measurements in one
of several experiments of the same type. The
M error of the obtained results was calculated
as the root square error of the “o” value. The
computer analysis was based on Phenom II
X4 975 on Windows 7 64-bit operating system

[ HaCaT
I BALB3T3

B J774.2

bk
-]
s T =22 =

Cell survival rate
[ ]
=

(% relative to control) »

ﬁ\' 1 ) ,ﬁ'ﬁ »
o ¥ o o
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(Microsoft, USA). Statistical processing of the
obtained data was performed in MS Excel 2010
(Microsoft, USA).

Results

Fig. 1 (A) presents the results of assessing the
survival level of cells of different histological or-
igins under the influence of studied substances
and GC samples. The cytotoxic effect of Sample
1 (Table 1) containing the liquid form of the BH
Tantum Verde® and the comparison drug Cho-
lisal towards the macrophage culture was re-
vealed. It was comparable to the effect of the
anticancer drug Doxorubicin used in a therapeu-
tic dose. At the same time, no cytopathic effect
was observed on fibroblasts and keratinocytes.

The results of the genotoxicity assessment
(see Fig. 1, B) showed the presence of a
DNA-damaging effect of GC acting with the
liquid form of Tantum Verde® in the absence
of a pronounced suppressive effect in the case
of Cholisal comparison drug and the antitumor
antibiotic Doxorubicin used in a therapeutic
dose. Medians of the Olive tail moment (OTL)
(tail DNA% versus nucleus of comet DNA%)
were used for assessing the DNA damage.

Fig. 2 presents differential interference con-
trast images (DIC) of cells treated with Sam-

=

2,0/
13
1,6
14
12
1,0
03
0,6
04
02
0,0

PR S -@ &
U’é&.peg 46& 4-6& C& a'(y@
'Qa’

B 17742

Olive tail moment

Figure 1. Comparison of viability rates measured with the MTT-assay in various lines of pseudonormal mammalian cells:
murine fibroblasts of BALB-3T3 line, human keratinocytes of HaCaT line, and murine macrophages of 1774.2 line.
A - MTT-assay, B — DNA-comet assay

Notes: Control O - intact native cells (Table 1); Comparison drug Cholisal gel was added in the final concentration of
1% (Table 1); Toxicological (positive) control — Doxorubicin, 1 ug/ml (Table 1) The significance of difference with the non-

treated control cells: * P<0.05; *** P<0.001
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«TaHTyM Bepne®» Ta npenapaTy MNOPIBHAHHS
«Xonican» wWwoao KynbTypu Makpodaris, WO
6yB CcniBMipHMI 3 Ai€0 NPOTUNYXJIMHHOIO aH-
TnbioTnka [dokcopybiunmHy B TepaneBTUYHIl
posi. Npu uboMy He crnocTepiranu uMTonaTny-
Horo BnAnBY Ha dibpobnacTun i KepaTUHOLUTHU.

Pe3ynbTtaTy OUIHKM TeHOTOKCUYHOCTI (AuMB.
Puc. 1, B) 3acsigumnm HassHicTb OHK-no-
WwKoaxKyBanbHoi aii MK 3 BI' y dopMi po3unHy
(«TaHTyMm Bepne®») 3a BiACYTHOCTI Bupaxe-

Original research: Basic sciences

HOro CynpecuBHOro edekTy y Bunagky npe-
napaTty MopiBHAHHA «Xonican» Ta NpoTUNyX-
NWHHOro aHTtmbioTnka [JdokcopybiunHy, LWwo
3aCTOCOBYBanMCa y TepaneBTUYHIM Ao3i. Ans
OuiHKM nowkoaXkeHHa [OHK BukopucToByBa-
nn MegiaHy kputepito OniBa: «XBOCTOBUI MO-
MEeHT», WO € NokKasHukoM Mirpauii AHK (cnis-
BiAHOLWIEHHSA MiX BIACTATHHIO, SIKY MPOXOAATb
dparmeHTn 3gerpagosaHoi AHK Ta ix Kinbki-
CTI0 (XBICT KOMETM) A0 pO3Mipy i BMICTy saapa
(A4pO KNITUHK K AP0 KOMETM), WO OTpMMasno

OIK i nioMiHecLeHTHa Mikpockonis

JtoMiHecLeHTHa Mikpockonis

HaCaT (kepaTuHOUNTH)

1774.2 (makpodarmn)

BALB-3T3 (¢dibpobnacTtn)

PucyHok 2. ®dnyopecLeHTHi 306paXeHHs KiTUH 3@ NPUCYTHOCTI TECTOBAHOIo 3paskKa, Wo AEMOHCTPYTh edekT bioTone-
paHTHOCTI. ®apbyBaHHs Hoechst 33342 Ta MNponiagito noagnaoM KniTuH, 06pobneHnx 3paskoM 3 BNPOAOBX TpbOoX AHIB. Bna-
KuTHa dnyopecueHuis (Hoechst 33342) - xuBi kNiTMHK Ta YepBoHa dyopecueHuis (Mponigito Moama) — MepTBi KNITUHM
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ple 3 (Table 1) and stained with fluorescent
DNA-specific dye Hoechst-33342 (visualized
in blue - alive cells) in combination with the
fluorescent DNA/RNA-specific dye Propidium
iodide (dead cells are visualized in red).

Presented images visualize GC effects -
Sample 3 (patented gel composition) on
three types of cells — human keratinocytes
of the HaCaT line, mouse fibroblasts of the
BALB3T3 line, and mouse macrophages of

Original research: Basic sciences

the 1J774.2 line. The absence of red staining
in treating 1774.2 macrophage cells and Ha-
CaT keratinocytes means the lack of a toxic
effect. A certain amount of red staining in
the BALB-3T3 fibroblast cell line may indi-
cate the stimulation of proliferation simulta-
neously with increased cell death. This may
be due to the phenomenon of contact inhi-
bition of growth resident in pseudonormal
cells in culture.

DIC & Luminescent microscopy

Luminescent microscopy

HaCaT (keratinocytes)

J774.2 (macrophages)

BALB-3T3 (fibroblasts)

Figure 2. Fluorescence images of treated cells demonstrating the bio-tolerance effect. Hoechst 33342 & PI staining
of cells treated for three days with Sample 3. Blue fluorescence (Hoechst 33342) - living cells
and red fluorescence (PI) — dead cells
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Ha3By MoMmeHTy OniBoBoro xBocta (OTL) (%
OHK y xBocTi npotn aapa AHK komeTn).

Ha Puc. 2 npeacrasneHe andepeHuinHe iHTep-
depeHuinHe KoHTpacTHe 306paxeHHs (AIK)
KNiTUH, 06pobneHnx 3paskom 3 (Tabnuusa 1)
Ta 3abapsneHux dnyopecueHTHUM [AHK-cne-
umdiyHnum b6apBHukoMm Hoechst-33342 (Bi3sy-
ni30-BaHi 6NaKUTHUM KOMBOPOM — >XWUBI KJli-
TUHU) B MOEAHAHHI 3 dnyopecueHTHUM OHK/
PHK-cneuundiyHmM 6apBHUKOM [Mponigito nogm-
AOM (Bi3yanizoBaHi YepBOHUM KOJIbOPOM — Mep-
TBi KNITUHN).

MpeancrasneHi 306pa)xxeHHs Bi3yani3yoTb BMINB
K - 3pa3ok 3 (3anaTeHTOBaHa resieBa KOMMo-
3UUig) Ha TpUM TUNM KAITUH — KepaTUHOLMUTU
noauHn nidii HaCaT, ¢dibpobnactn muwi niHii
BALB3T3 Ta makpodarun muwi niHii 1774.2. Bia-
CYTHICTb 4YepBOHOro 3abapBfeHHs Yy BUMaAKy
KNiTUH Makpodarie 1774.2 Ta KepaTMHOUUTIB
HaCaT o3Haua€ BiACYTHICTb TOKCMYHOrO edek-
Ty. [lesika KinbKiCTb 4YepBOHOro 3abapBneHHs B
KNITUHHIA niHiT dibpobnactis BALB-3T3 moxe
BKasyBaTW Ha CTuMMynsauito nponidepauii oa-
HOYACHO 3 MiABMLLEHOK 3arnbennio KiTUH.
Lile moxe 6yTu HacnigKoM sBMLLA KOHTaKTHOrO
rasibMyBaHHA pOCTY pe3uaeHTHUX MceBAoHOp-
MaJIbHUX KMITUH Y KYNbTypi.

Ha nigcrasi pe3ynbTaTtiB LMTOMOPMONOriYHNX
pocnigpkeno, MTT-tecty Ta [AHK-komeTHOro
aHasni3y, NOCTaE NUTaHHA NPo BM3HAYEHHS MNO-
TEHUINHMX MeXaHi3MiB CNoCTepeXxyBaHMX SBULL
y Ail AoCniAXyBaHUX 3pa3KiB. BU3HayeHHs npo-
Ta aHTUOKCUMAAHTHUX BAACTUBOCTEN AOCAIAXY-
BaHWMX BapiaHTiB K Ta iHWKNX peyoBuH, 3a3Ha-
yeHnx y Tabnuui 1, cBiguMTb MpPO 34aTHICTb
JocnigxyBaHux 3paskis 1, 2, 3 Ta peyoBUH MNo-
PIBHAHHSA 3axOonoBaTu BiNbHI paavkann abo
BUCTYNaTu AoHopamu igporeHy (Puc. 3).

3rifHO OTpUMaHuX pe3ynbTaTiB, 3pa3ok 1 npo-
SBUB CNabki NpOOKCMAAHTHI BNacTMBOCTI BiA
-1.6 YO (yMOBHUX OAMHMUbL) Ha 20-Ty XB A0
0.5 YO Ha 3-Tio roa. 3 ornsay Ha AaHui gakr,
Bl y ¢dopmi po3umHy Ha npoTtuBary tabnerto-
BaHOMY MpenapaTty He peKoMeHAOBaHwh Ansg
BKJIIOUEHHS Y NposioHroBaHi dopmu K.

3pa3ku 2 i 3 — € aHTUOKCMAAHTAMM i iX BlacTu-
BOCTIi B yaci 36inbwytoTbcs (409 2-ro 3paska -
Bia 0,98 YO no 3,9 YO Ha 2-ry roguHy i 7,6 YO
Ha 3-T0 rOAMHY). AHTUOKCUAAHTHI BIacTUBO-
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CTi 3pa3ka 3 gocsaratoTb MakCMManbHOro piBHSA
Ha 2-ry roa. (13,3% YO), a BXe Ha TpeTio ro-
AVHY no4ymnHaroTb 3HMxXyBaTucs (7,2 YO).

ARTADICTE ID'HOVBANNS pAaXERATiD,
¥O sminu axmuenecmi
304
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PucyHok 3. OuiHka npo- Ta aHTMOKCUAAHTHOI Aii
[ocnigxyBaHux 3pas3kiB 1, 2, 3 Ta pe4oBUH MOPiIBHAHHS
(«Xonican», anba-Tokodepon, AckopbiHoBa KMcnoTa,

[okcopybiumnH)

3pasku 1, 2, 3, «Xonican» Ta anbda-Tokodepon
Oiann SK aHTUOKCMAAHTK, a [dokcopybiunH - sk
NpoOKCMAAHT. [na nepeBipku 3AaTHOCTI A0CHi-
[KYBaHUX CMNOMYK AIATU AK aKUenTopu BiSlbHUX
paavkanis abo AOHOPU BOAHIO, 3aCTOCOBAHO Me-
TOA  €eKCrnpec-BUMIpOBaHHA  @HTUOKCUAAHTHOI
€MHOCTI 3pa3KiB 3a gornoMoroto peareHty [dude-
Hin-nikpun-rigpasun. Ha giarpami Ha puc. 3 npea-
CTaBfIeHi pe3ynbTaTh KiNbKiCHOI OLIHKM aHTK- Ta
NMPOOKCUMAAHTHUX  BNAacTUBOCTEN  po3pobreHmx
Hamu BapiaHTiB K Ta npenaparTiB NOpiBHAHHA. Bu-
XOOSUM 3 LMX AaHWUX, MOXHa nobaunty, wo 3pa-
30K 3 BUSIBUBCS HaWbiNbLl BUpaXXeHUM aHTUOKCU-
AaHTOM. MakcMMyM 110oro edeKkTy CrocTepiraeTbes
Ha 2-ry roguHy Aiji. 3pa3ok 2 € cnabwum aHTm-
OKCMAAHTOM, SIKWI pearye nosifbHiwe. 3pa3ok 1
BMUSIBUBCS NPOOKCUMAAHTOM, TOAi K JokcopybiumH
6yB CUNbHUM OKUCAOBa4yeM. «Xonican» npoae-
MOHCTpYBaB CnabKy aHTMOKCUAAHTHY aKTUBHICTb,
SIKY MOXHa MOpiBHATK 3 anbda-Tokodeponom.

AK aHTMOKCWMAAHTHUI KOHTPOJSIb BMKOPUCTAHO
anbda-Tokodepon, OCKiIbKM yacoBa AWHaMi-
Ka Moro Aii € cniBctaBuMot i3 6ionoriyHMMum
edeKkTaMn TeCTOBaHMX HaMuM 3paskiB. Ackop-
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Based on the results of cytomorphological
studies and MTT and DNA comet assay, the
question arises about defining the potential
mechanisms of observed phenomena in the
studied samples’ actions. Determining the
pro- and antioxidant properties of the stud-
ied variants of GC and other substances not-
ed in Table 1 suggests the ability of studied
Samples 1, 2, 3 and comparison substances
to capture free radicals or serve as Hydrogen
donors (Fig. 3).

Radical scavenging activity,
cU of activity change

*k%k

30+

*k*k ek

[ Control DMSO [ Cholisal

[ sample 1 [__1 Alphatocopherol
I sample2 [ Ascorbic acid
[ sample3 [ Doxorubicin

Figure 3. Evaluation of the pro- and antioxidant
action of studied Samples 1, 2, 3 and the comparison
substances (Cholisal, alpha-Tocopherol, Ascorbic acid,

and Doxorubicin)

According to obtained results, Sample 1
showed weak prooxidant properties (-1.6 CU
of the Conventional Units (CU)) to 0.5 CU).
Thus, the BH in a liquid form, as opposed to
the tablet preparation, should not be recom-
mended for inclusion in case of prolonged
forms of GC.

Samples 2 and 3 demonstrate antioxidant
properties that increase over time (for the
2nd sample - from 0.98 CU to 3.9 CU at the
2nd hour and 7.6 CU at the 3rd hour). The
antioxidant properties of Sample 3 reach
their maximum level at the 2nd hour (13.3
CU), and by the 3rd hour, they start decreas-
ing (7.2 CU).
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Samples 1, 2, 3, Cholisal, and alpha-tocoph-
erol were used as antioxidants, and Doxoru-
bicin was used as a prooxidant. The meth-
od of rapid measurement of the antioxidant
capacity of samples using the Diphenyl-pic-
ryl-hydrazyl reagent was applied to test the
ability of studied compounds to act as free
radical scavengers or hydrogen donors. The
diagram in Fig. 3 presents the results of the
quantitative evaluation of anti- and prooxi-
dant properties of our developed variants of
GC and the comparison substance. Based on
these data, one can see that Sample 3 proved
to be the most pronounced antioxidant. The
maximum of its effect occurs at the 2nd hour
of action. Sample 2 is a weaker antioxidant
that reacts slower. Sample 1 proved to be a
prooxidant, while Doxorubicin was a strong
oxidant. Cholisal has shown a weak antioxi-
dant activity comparable to that of alpha-To-
copherol.

Alpha-Tocopherol was used as an antioxidant
control because the temporal dynamics of its
effect were comparable to the biological ef-
fects of tested samples. The Ascorbic acid
reacts at high speed with dynamics within
a few seconds to a minute, and quercetin
and rutin, respectively, react within several
hours. Their maximum effect develops with-
in a day.

To visualize the studied phenomena, the pres-
ence of peroxide radicals in target cells was
detected under the influence of the studied
samples. For this, the fluorescent dye dihy-
drochlorofluorescein diacetate (DCFDA-H2),
specific for the hydrogen peroxide, was used

(Fig. 4).

The images in these figures demonstrate the
biological effect of three samples of our best
design - Sample 1, 2, and 3 (Table 1) on
macrophages treated for three days. The nu-
cleus of living cells is visualized in blue fluo-
rescence, while green fluorescence indicates
the free radical concentration. It should be
noted that in our experiments, Samples 2
and Sample 3 acted as antioxidants. The
appearance of more intensive green fluores-
cence may suggest the activation of mac-
rophages which observed in the case of the
action of Sample 1.
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6iHOBa KMCNoTa pearye 3 BEIMKOK LBUAKICTHO
3 AMHAaMIKOI Bif KiNbKOX CEKYHA A0 XBUJINHU,
a, BIiANOBIAHO, KBEPUWUTWUH i PYTUH pearyroTb
BNPOAOBX AEKINbKOX roAnH. IX MakcMManbHuii
edeKT po3BMBAETLCSA BNPOAOBX 406U, WO € He
CniBBIiAHOCHNM 3 TECTOBAHUMU HAaMW 3pa3KaMu.

Ons Bizyanisauii
3/iMcHIoBaNmn

[OCNiAXyBaHNX
OeTeKkuito  HagBHOCTI

ABULL
nepe-
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KUCHUX paankanis y KAiTUHaX-MilleHax 3a
AiT  pocnigXyBaHUX 3paskiB 3 BUKOPUCTaH-
HAM cneumdiyHOro LWoAO0 MNEepPEeKUCY BOAHHIO
dnyopecueHTHoro 6apsHuka 2',7’-guxnop-
dnroopecueiHgiavetaty (DCFDA-H2) (Puc. 4).

306paxeHHs Ha UMX MantoHKax AEMOHCTPYOTb
6ionoriyHy Aito TpbOX 3pa3KiB HALWOro Halrkpa-
woro ansanHy — 3paskiB 1, 2 i 3 (Tabnuus 1)

AIK i nloMiHecueHTHa Mikpockonisa

JlomiHecLeHTHa MikpocKonis

3pasok 1

3pas3ok 2

3pasok 3

Puc. 4. Pesynbtati umMTOMOPdONOriYHOro AOCNIAXKEHHS YTBOPEHHS NEPOKCMAY BOAHIO 3 BUKOPUCTAHHSM
dnyopecueHTHUX 6apBHMKiB Hoechst 33342 i DCFDA-H2 y kynbTuBOBaHuX Makpodarax J774.2, npw aii 3paska 1,
3pas3ka 2 i 3pa3ka 3 Ha 3-1 AeHb TecTyBaHHS. CuHs dnyopecueHuis (Hoechst 33342) - aapo XUBUX KIiTUH, 3e/eHa
dnyopecueHuia (DCFDA-H2) - reneposaHuin H,0,
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DIC & Luminescent microscopy

Luminescent microscopy

Sample 1

Sample 2

Sample 3

Figure 4. The cytomorphological testing results of hydrogen peroxide formation using Hoechst 33342 and DCFDA-H2
fluorescent dyes in cultured 1774.2 macrophages treated with Sample 1, Sample 2 and Sample 3 on the 3rd day of treat-
ment. Blue fluorescence (Hoechst 33342) - the nucleus of living cells, green fluorescence (DCFDA-H2) - generated H,0,

Discussion

Summarizing the results obtained regarding
samples developed by us, as well as the com-
parison drug Holisal, it was found that they
do not affect dense tissues represented by
keratinocyte and fibroblast lines. In contrast,
macrophages were sensitive to the suppres-
sive effect of Cholisal and Samples 1 and 2.
It can be assumed that Proteflazid® stops the
suppressive effect of other sample compo-
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nents on cells of the macrophage line. Sum-
marizing the obtained results, it can be stat-
ed that Sample 1 (gel base, BH in the form
of a solution (Tantum Verde®)) demonstrated
weak prooxidant properties. While Samples
2 (gel base, powdered BH (T-Sept®)) and 3
(gel base, powdered BH (T-Sept®) and Prote-
flazid®)) demonstrated pronounced antiox-
idant properties. The evaluation of pro- and
antioxidant properties of various modifications
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Ha Makpodarm, 3a yMOB BMJUBY BMNPOAOBXK
TpbOX Ai6. Aapa XMBUX KITUH Bi3yani3yoTbCs
B 6nakuTHIM dnyopecueHuii, Toai Sk 3eneHa
dnyopecueHLUis BKa3ye Ha KOHUEHTpauito ne-
pPOKCUMAHUX pagukanis. Cnig 3a3HaymTu, WO B
HalwKnx ekcrnepmMmeHTax 3pa3ok 2 i 3pa3ok 3
AiSnn 9K aHTMoKcmaaHTu. MosiBa 6inblw iHTEH-
CUBHOI 3eneHoi hnyopecueHL;ii MoXe CBiauYnTn
Npo akTuBauito Makpodaris, WO crnocTepira-
€TbCA Y BUNagky aii 3pa3ka 1.

O6roBopeHHA

MigcymoBylOUM OTpUMaHi pe3ynbTaTty LWoAo0
po3pobfieHMX HaMu 3paskKiB, a TakoX npena-
paTy MOpPiBHAHHA <«Xonicas», BCTaHOB/EHO,
WO BOHM He BMMBAKOTb Ha LWifIbHI TKAHWHK,
npeacTaBneHi NiHisMn kepatnHouuTis i dibpo-
6nactiB. HaBnakn, makpodarn 6ynum 4yTnusi
[0 cyrnpecuBHOI Aii «Xonicany» Ta 3paskis 1
i 2. MoxHa npunyctntu, wo «Mpotednasig®»
NPUMNUHSAE CYNPECUBHY Ait0 iHLLINX KOMMOHEHTIB
3paskKa Ha KNiTuHW niHii Makpodaris. Miacymo-
BYIOUM OTPUMaHi pe3ynbTaTh, MOXHa KOHCTa-
TyBaTu, Wo 3pa3ok 1 (reneea ocHoBa, bl y
dopmi po3umHy («TaHTym Beppe®»)) npopge-
MOHCTpyBaB Cnabki NpooOKCMAAHTHI BIacTUBo-
CTi. Y TOl 4yac sk 3pas3ku 2 (reneesa OCHOBA,
Bl y dopmi nopowky («T-Sept®»)) i 3 (renesa
ocHoBa, Bl y dopmi nopouwky («T-Sept®») i
«Proteflazid®») npoaeMoHCTpyBanu BMpaXeHi
aHTUOKCMAAHTHI BnactmsocTi. OuiHka npo- Ta
QHTUOKCUAAHTHUX BNACTUBOCTEN Pi3HUX MOAN-
dikauin renesoi komno3uuii (3paskn 1, 2, 3) 3
4acoBOI PO3ropTKOO 3@ AOMOMOro peaKkTuBy
DPPH po3sonuna BCTaHOBUTK, LLO MPOJIOHra-
uis edekTy NnapoLOHTaNbLHOI NOB'A3KN Yy pOTO-
Bil MOPOXHWHI Ha 2 rOAMHU € ONTUMAsbHO.

TakuM 4uMHOM, nikapcbkuii 3aci6 «T-Cent®»
BONoAiE BUpaxeHuMmu 3HebonBasbHUMKU Ta
NpOTUEKCYAAaTUBHUMMN BNACTUBOCTAMU, YUNHUTL
aKTUBHY npoTu3ananbHy Aito. [pn Micueso-
MYy 3aCTOCyBaHHi Yy BUrNa4i napoAoHTasIbHOI
NOB'A3KN 3 MPOJSIOHrOBAHOK Ai€l0 BiAbYBaETh-
Cs Kymynsuia 6eH3uaaMiHy B 3ananeHmx Tka-
HUHaX, Ae sKpa3 i AocaralTbCa edeKTUBHI
KOHUEeHTpaUii 3aBAsiKN MOro 34aTHOCTI MPOHU-
KaTu Kpi3b cnn3oBy 06010HKY [35,36].

BkitoyeHHsA y po3npauboBaHy Hamu K «beH-
3npacdnasisepamH» $HNaBOHOIAHOIO MPOTUBI-
pycHoro npenapaty npsamoi aii «MNpotedna-
3iA®», WO Ma€ MicueBy Ta 3aranbHy Jito,
nigBuwye HecneundivyHy pe3nCTeHTHICTb op-
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raHiaMy Ao BipycHOi Ta 6akTepifHOI iHdeKLin,
i BiANOBIiAHO A0 OTPMMaHUX HAaMW pe3ynbTaTiB,
[03BONSIE 3abe3neunTn nigBuLLEHY aHTMOKCKU-
OAHTHY aKTMBHICTb NapoAOHTasIbHOI MOB'A3KM,
30KkpeMma iHribysatmn nepebir BinbHOpaanKanb-
HUX npoueciB, 3anobiratoym HaKOMUYEHHIO
NMPOAYKTIB MEPEKUCHOr0 OKWUCHEHHSA niniais,
NOCUNIOYN @aHTUOKCUAAHTHUI CTATYC KIIiTUH,
3MEHLYYMN IHTOKCMKALIIO.

3rigHo 3 niTepaTtypHuMn axxepenammn [19,20,37-
41], «MpoTtednasin®» Mae iMyHOTPOMHi Bna-
CTUBOCTI, 3axuLaEe cnu3oBi 060MIOHKK, HOp-
Mani3ye MNOKa3HWKKM MiCLEeBOro IiMyHiTeTy
(nakTodepurH, ceKpeTopHuin iMyHOornobyniH A,
nizoumnm i C; KOMNOHEHT KOMM/IEMEHTY). [aHui
nikapcbknii 3acib iHAYKYE CUHTE3 eHAOreHHUX
a- Ta y-iHTepdepoHiB Ao disionoriyHo pyHKLUi-
OHaNbHOro piBHSA, WO NiABULLYE Hecneundiy-
HY PE3UCTEHTHICTb OpraHiamy A0 BipyCHMX Ta
6akTepiiHNX iHdeKLUIN.

[MpoBeAeHi pisHMMKM aBTOpaMW KIIiHIYHI Aocni-
[P>KEHHS Mnokasanu, Wo 3a yMoB A060BOro npu-
MOMY 3 ypaxyBaHHSM BiKOBMX [03 i CXeM, 3acTo-
CyBaHHS npenapaty «[potednasig®» He YMHUTb
iMyHOocynpecuBHOi Aii [37-41]. BiH Takox He
BUK/IMKAE pecdpakTepHOCTi (rinopeakTUBHOCTI)
iIMyHHOI cMcTeMKn. He crocTepiranocs npurHiyeH-
HSl CUHTe3y a- i Y-iHTepdepoHiIB, Lo AAE MOXK/IN-
BiCTb Npu HeobXiaHOCTI 3acToCcoBYBaTK Npenapart
TpuBanui vac. «lMportednasiag®» € MoaynsaTopom
anonTosy, SKWUK MiACUIE Ait0 anonTo3iHAYKY-
IOUMX PEYOBUH Ta aKTMBYE Kacnasly 9 [38-41].
Lle Moxe cnpuaTtn eniMiHauii NOLWKOAXEHUX Bi-
PYCOM KNITUH i NEPBUHHIN NpodinakTuLi XpoHiy-
HUX 3aXBOPIOBaHb Ha TJ/1i MPUXOBaHUX BipYCHUX
iHdekuin, 3anobiratm peunanBaM 3axBOpPHOBaHb
Ta NpoNIoHryBaTU Nepios peMicil.

Y BUCHOBKax: AOCHIAXEHHA 3 BUKOPUCTAHHAM
TecTiB 3 6apBHukamn DPPH i DCFDA possonu-
A NiaTBEpPAUTW rinoTe3y LWoao 3abe3neyeHHs
LUMTOMPOTEKTOPHOI Ail 3anaTeHToBaHoOI rene-
BOi Kommo3uuii «beH3npgadnasisepanH» ans
MiCLLeBOro 3aCTOCyBaHHA Yy BUrNa4i napoaoH-
TaNbHOI MOB'A3KN 3@ paxyHOK aHTUOKCUAAHTHOI
AKTMBHOCTI (/1aBOHOIAHOINO KOMMEKCY, sKa
[OCSAra€ MakCUMasibHOro piBHA Ha 2-ry roauHy
ekcrosuuii. [JaHy renesy KOMMO3MULIIO MOXHa
pekoOMeHAyBaTu AN 3aCTOCYBAHHA Y KNiHIYHIA
NapoAOHTOJIOrIT AN MEAMKAMEHTO3HOIro Cynpo-
BOAY OPTOAOHTUMYHMUX MALIEHTIB A0 Ta MiA 4ac
AKTUBHOI (ha3n OPTOAOHTUYHOIO NiKyBaHHS.
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of the gel composition (samples 1, 2, 3) with
a time sweep using the DPPH reagent allowed
for establishing that the prolongation of the
periodontal dressing effect in the oral cavity
for 2 hours is optimal.

Thus, T-Sept® has pronounced analgesic and
anti-exudative properties, as well as an active
anti-inflammatory effect. With local applica-
tion in the form of periodontal dressing with
a prolonged effect, benzydamine accumulates
in inflamed tissues, where effective concentra-
tions are precisely achieved due to its ability
to penetrate through the mucous membrane
[35,36].

Including the direct-acting flavonoid antiviral
drug Proteflazid® in the GC Benzidaflaziver-
dine we developed has a local and general
effect, increasing the non-specific body resis-
tance to viral and bacterial infections, which
allows ensuring an increased antioxidant ac-
tivity of the periodontal application. This com-
position, in particular, inhibits a course of free
radical-dependent processes, preventing the
accumulation of lipid peroxidation products,
strengthening the antioxidant status of cells,
and, thus, reducing intoxication.

According to literary sources [19,20,37-41],
Proteflazid® has immunotropic properties,
protects mucous membranes, normalizes indi-
cators of local immunity (lactoferrin, secretory
immunoglobulin A, lysozyme and C, compo-
nent of the complement). This drug induces
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synthesis of the endogenous a- and y-interfer-
ons to a physiologically functional level, which
increases the body’s non-specific resistance to
viral and bacterial infections.

Conducted clinical studies showed that under
the conditions of daily intake based on age-re-
lated doses and application schemes, Prote-
flazid® does not have an immunosuppressive
effect [37-41]. It also does not cause the im-
mune system’s refractoriness (hyporeactivi-
ty). There was no suppression of synthesis of
a- and y-interferons, which makes it possible
to use the drug for a long time if necessary.
Proteflazid® is a modulator of apoptosis that
enhances the effect of apoptosis-inducing sub-
stances and activates caspase 9 [38-41]. This
may contribute to eliminating virus-damaged
cells and the primary prevention of chronic
diseases, latent viral infections, disease re-
lapses, and prolonging remission.

In conclusions: Tests with DPPH and DCFDA
dyes were used to confirm the hypothesis re-
garding the cytoprotective effect of the pat-
ented gel composition Benzidaflaziverdine for
local application in the form of a periodontal
bandage due to the antioxidant activity of the
flavonoid complex, which reaches the maxi-
mum level at the 2nd hour of exposure. This
gel composition can be recommended for use
in clinical periodontology for medical support
of orthodontic patients before and during the
active phase of orthodontic treatment.
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