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OB30P BUOJIOTMYECKOM AKTUBHOCTU ®JIABOHOMOB:
KBEPLETUHA N KEMIM®EPOJIA

A. C. Ynpankun © , A. C. 3onotbix © , A. U. NMo3gHAKOB
MNaTuropckmii Meguko-dapMaueBTU4eckuii MHCTUTYT — dunuan BonrfMY, Naturopck, Poccuns

M YupsinkuH Anekcert Cepreeemy — alexey.chiriapkin@yandex.ru

dnaBoHouAbl NpeacTaBnsatoT coboi O0BLWMPHLIA KS1AacC BTOPUYHbBIX MeTabonnToB pacTeHui, KoTopble
coaepxaTcs B pa3HO KOHLEHTPauun BoO MHOTMX Ux YacTax. C AaBHUX BPEMEH JIeKapCTBEHHOE Chipbe,
coaepxallee GpraBoHoMAbl, UCNONbL3YeTCs B TPAAULNOHHON MeAnUMHE Pa3fNyHbIX CTPaH, a Tak)Ke Npu-
MEHSIeTCs B COBPEMEHHOW MeanuMHe ANg CO34aHNa JIeKapCTBEeHHbIX NpenapaToB. B cpaBHeHuu ¢ apy-
MMM FpynnamMmn BTOPUYHbIX MeTabonntoB GNaBoHOMALI YacTO NPUCYTCTBYIOT B 4OCTAaTOYHO B0NbLUMX
KonunyecTBax. MHTepec k ¢pnaBoHomnaamM obycoBAeH NOCTOSHHO 0BHOBIIEMbIMU AAaHHbBIMKU 06 UX Buo-
JIOrMYECKOW aKTUBHOCTHU, A TaK)Ke LUMPOKMM pacrnpocTpaHeHWeM B pacTUTesibHOM Mupe. B HacTosiwem
ob630pe ocBewatoTca ABa Hanbonee YacTo BCTPEYAoOWMUXCS NOANPEHONbHbIX COeAUHEHMUS] B PacTeHM-
AX — KBepLUeTUH 1 kemndepon. B ctaTbe onmcaHbl OCHOBHbIE FNKO3UAHbIE POPMbI pacCMaTpUBaEMBbIX
$N1aBOHOMAOB 1 COBpEMeHHbIe pe3ynbTaThl U3yveHns nx 6Monornyeckon akTMBHOCTH, @ UMEHHO aHTH-
OKCWAAHTHOK, NPOTMBOANNEpPrMyeckon, NPOTUBOBOCNANUTENbHOW, KapANONPOTEKTOPHOW U NPOTUBO-
onyxoneBoi. Kpome Toro, ob6cy»aatoTcs HEKOTOPble MEeXaHW3Mbl peannsauun Bbilwe NpuBenéHHbIX
BMAoB buonoruyeckoro aencteusl. M3 ocywecTBNEHHOro aHanusa ciiegyert, YTo NepcnekTUBHO Aafb-
Heliwee bonee yrnybneHHoe dapmakosormyeckoe uccnenoBaHue 3Tux ¢dnaBoHOMAOB M pa3paboTka
Ha MX OCHOBE HOBbLIX NepefoBbIX IeKapCTBEHHbIX NpenapaToB. 4pa KBepueTuHa n kemndeposa Mox-
HO peKOMeHOBaTh AN XMMUYECKON MOANPUKALMU C LeNblo NOoNyYeHUsl BbICOKOAKTUBHbIX COefuHe-
HWUW C @aHTMOKCUMAAHTHOWN, NMPOTUBOANNEPrNYeCcKon, NPOTMBOBOCNANNTENILHOW, KapANONPOTEeKTOPHOWM
1 MPOTMBOOMYXOJIEBOI aKTUBHOCTbHO.

KNHOYEBbLIE C/TOBA: ¢dnaBoHomAbl, KBEpPLETUH, Kemndepon, rMkKosngHble ¢opmbl, bBronornyeckas
AKTUBHOCTb, AaHTUMOKCUAAHTHAS aKTMBHOCTb, NPOTMBOANJIEPrUYeckas akTMBHOCTb, NPOTMBOBOCMAJIU-
TeslbHasi aKTUBHOCTb, KapAMOMNPOTEKTOPHAs aKTUBHOCTb, NPOTMBOOMNYX0eBasi akTMBHOCTb, MeXaHMU3-
Mbl IeICTBUS, NeKapCTBEHHbIe NpenapaThl, XMMuyeckas mogmbukaums.

Oonga UMTUPOBAHUA: Yupsinkun A.C., 3onoTeix O.C., No3zgHakos O./. O63op buonornyeckoin aktme-

HoCTu $GNlaBOHOMAOB: KBepLeTuHa n kemndepona // Juvenis scientia. 2023. Tom 9. Ne 2. C. 5-20. DOI:
10.32415/jscientia_2023_9_2_5-20. EDN: WCLBZG.
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REVIEW OF BIOLOGICAL ACTIVITY OF FLAVONOIDS:
QUERCETIN AND KAEMPFEROL

A.S. Chiriapkin © , D. S. Zolotykh ® , D. I. Pozdnyakov
Pyatigorsk Medical and Pharmaceutical Institute — Branch of Volgograd State Medical University,
Pyatigorsk, Russia

M Chiriapkin Alexey — alexey.chiriapkin@yandex.ru

Flavonoids are an extensive class of secondary metabolites present in varying concentrations in differ-
ent parts of plants. Medicinal raw materials containing flavonoids have been used in traditional medi-
cine in various countries for centuries and are also used in modern medicine for the production of drugs.
Compared to other groups of secondary metabolites, flavonoids are often present in relatively large
amounts. Interest in flavonoids is driven by constantly updated data on their biological activity and their
wide distribution in the plant world. This review focuses on the two most commonly occurring polyphe-
nolic compounds in plants, quercetin and kaempferol. The article describes the main glycosidic forms of
the flavonoids under consideration and the modern results of studying their biological activity, namely
their antioxidant, anti-allergic, anti-inflammatory, cardioprotective, and anti-tumor properties. In addi-
tion, some of the mechanisms for implementing the above types of biological activity are discussed. The
analysis suggests that further in-depth pharmacological research on these flavonoids and the develop-
ment of new advanced drugs based on them is promising. The cores of quercetin and kaempferol can
be recommended for chemical modification to obtain highly active compounds with antioxidant, anti-
allergic, anti-inflammatory, cardioprotective, and anti-tumor activities.

KEYWORDS: flavonoids, quercetin, kaempferol, glycosidic forms, biological activity, antioxidant activity,
anti-allergic activity, anti-inflammatory activity, cardioprotective activity, anti-tumor activity, mecha-

nisms of action, drugs, chemical modification.
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BBEOEHUE

K nepcnekTuBHOW rpynne nonndeHonbHbix buo-
JIOrMYeckn akTuBHbIX coegmHeHnin (BAC) c pasHoob-
pa3HbIM CMeKTpoM GapMaKonorMyeckoro AencTeums
OTHOCAT GlaBOHOMAbI, KOTOPbIE LUIMPOKO pacnpocTpa-
HeHbl B paCTeHUSIX B Ka4eCTBe BTOPUYHbIX MPOOYKTOB
nx metabonmama. C XMMUYECKON TOUKN 3pEHUSI OHU
npeacTasnstoT cobor NponsBoAHbIe XpoMaHa (beHso-
y-NMpaHa) uam xpomoHa (6eH30-y-NnnpoHa), coaepxa-
Lme B MONOXEHUsIX 2, 3 u/unv 4 apunbHbIi pagukan,
B OCHOBE CTPOEHUSI KOTOPbIX JIEXMT peHunnponaHo-
BblIi ckenert, coctosiynii u3 C.-C,-C, yrnepoaHbIX enm-
HWU. WX cTpyKTypHOe pa3Hoobpasuve n papmakonoru-
yeckasi LeHHOCTb 06yCIoBNMBaET 3Ha4YMMbI MHTEpeC
Ansi pa3paboTky Ha MX OCHOBE HOBbIX PACTUTENbHbIX
JIeKapCTBEHHbIX CPeACTB C HU3KOW TOKCMYHOCTbIO [1].
B nocnegHue rogbl Habnogaetcs yBenmueHue Konu-
yecTBa dapmakonenHblx pacTeHUI, cogepxalmx
B KayecTBe BegyLuen rpynnsl BAC pnaBoHonabl n gpy-
rme nonmdeHosnbHble coegnHeHns [2], 4To akTyanusu-
pyeTt PUTOXMMUYECKMEe NCCNefoBaHNs U MOUCK HOBbIX
pacTuUTeNbHbIX 06BLEKTOB C BbIpaXXeHHbIMU papMako-
nornyeckumm apdekTamu ang Tepanumn pasnuyHbix
3abonesaHuit.

KBEPLUETWH, EFTO rMUKO3UAbl U APYTUE

NMPOU3BOAHbIE

KBepueTuH oTHOCUTCA K OQ4HUM U3 Hambonee pac-
NnpocTpaHeHHbIX GNIaBOHONAOB B PacTUTESNbHbIX 06b-
eKTax 1 NposiBASIeT WMPOKMI cnekTp bronornyeckoi
AKTMBHOCTU, 4TO 0byCnoBNMBaeT NepcneKTMBHOCTb
pa3paboTkn Ha ero oCHOBe JIeKapCTBEHHbIX Npena-
paTOB M CUHTE3a HOBbIX PapMaKONOrM4ecku akTUBHbIX
Monekyn. Hanbonee pacnpoctpaHeHHbIMK GopMamu
KBepLeTUHa SIBASTCS KBepLeTuHa rnioKypoHua,
KBepLeTuHa cynbdaT U MeTUIMPOBAHHBIN KBEpLETUH
[3]. Cront oTMeTuTb, 4TO Yalle BCero AaHHbIv ¢dnaso-
HomA BCTPeYaeTCs B pacTeHUSX B BUAE COQUHEHWUH,
KOTOpble, Kak MPaBuiIo, coaepyKaT B CBOeW CTPYKType
caxapa. Hanpumep, pyTnH npeacrtasnset coboit rnu-
KO3up, COCTOAWMIA U3 KBEpLETUHA U Aucaxapuaa
pyTMHO3bI. B cnyyae 3amMeHa rMnKoHa Ha ranakrosy
popmMumpyeTcs LWMPOKO n3BecTHoe GpeHoNbHoe coenu-
HeHne — runepo3ug. Takol rMMKo3ug KBepLueTuHa,
KakK KBepPUWUTPUH, COQEPXXUT B CBOI CTPYKType Ae30K-
cucaxap pamHo3y (pucyHok 1). Takum obpasom, aapo

KBEepLUeTUHa BCTPeYaeTcs B COCTaBe TaKMX XOPOLUIO
M3BECTHbIX NONNPEHONBHbIX COBQUHEHWI, KaK PYTUH
1 runeposug, kotopsle obnagatoT pasHoobpasHbiMu
BuAamMu bruonornyeckon akTMBHocTv [4]. BBepgeHwue
caxapoB B CTPYKTYpY KBepLeTUHa, MOMUMO BUSHUS
Ha ero BcacbiBaHue u dapmakonoruyeckunin addexr,
TakXXe U3MeHsieT ero pacTBopuMocTb. CaM xe KBep-
LeTUH HepacTBOPUM B XOJNIOLHON BOAE, HEMHOTO
Nyylie pacTBopsieTcsl B ropsiyeit Boge U pacTBOpuM
B cnupTax u nunugax [5]. Cumtaercs, 4To Ha KBepLe-
TUH W ero rMUKO3nIMpoBaHHbIe GOPMbl NPUXOAUTCS
okono 60-75% notpebneHus GaBoHOMAOB C NuULLei
yenoseka [6].

BUOJIOTMYECKAA AKTUBHOCTb KBEPLLE-

TUHA

AHTUOKCUAAHTHAA aKTUBHOCTb

[na KBepueTMHa XapakTepHa BblpaXeHHas aHTu-
OKCMAAHTHAs aKTUBHOCTb. 3TO 0byC/I0BNIEHO ero cno-
COBHOCTbIO NErko OKUCNATLCA A0 O-TMAPOXMHOHOBOW
KMCNOTbI, KOTOPas Aanee npeepallaercs pepmeHTamm
B O-XVMHOH [7]. B cBSI31 C 3TM NPOMCXOANT HeWhTpa-
nun3aumsa cBoboAHbIX paanKanoB, OKa3blBatOLWMX
pa3pylwuTesibHoe AeicTBue Ha MeMbpaHbl KNeTok.
Peanusaums aHTMOKCUMOAHTHOO AEeiCTBUS BO3SMOXKHA
3a CYEeT CoAepXKaHus B KBEPLETUHE NATU TMAPOKCUSIb-
HbIX rpynn. B pe3ynbTaTe Takoro CTPOeHusl KBepLeTuH
Nerko nepefaet 3NeKTPoHbl CBOOOAHbLIM paauKanam,
4YTO NPUBOAMT K UX CTaBUAN3aUMM U HEUTpanusaunm
pa3pywunTeNbHOro noTeHumana. YCTaHOBMIEHO, YTO
KBEpLIETUH MOXKET y4acTBOBaTbL B 06pa3oBaHMM xenat-
HbIX KOMMNIEKCOB C MIOHAMU METANNOB, MUHULUUPYIO-
LWMMM NpOLLEeCcC NepekMcHOro OKUCNeHUs NMNUAoB.
TemM caMbiM KBEPLETUH TakKXXe OKa3blBaeT onocpe-
[OBaHHOEe aHTUOKCcuaaHTHoe geicteme [8]. OueHka
obuet aHTMOKCUAAHTHOW aKTUBHOCTU KBEpLETUHA
dochopHOMONNBAEHOBLIM METOAOM BbISIBUNA, YTO
OH B 3,5 pa3a npeBoCXOA4WUT MO AaHHOMY Buay 6uo-
NIOrnYeckoro gencrems KypkyMmuH [9]. OgHako npu
BbICOKMX KOHLLEHTpaUMsiX KBepueTuHa Habntogaercs
obpaTHbI 3pdekT. Tak Ha NnpuMepe KNeToYHon nu-
HuM A549 in vitro ycTaHOBNEHO, YTO NPONCXOANT CHU-
XeHWe cofepyXaHusl TMoNoB, obLieit aHTUOKCUAAHT-
HOWM aKTMBHOCTU, KaTasasbl, CynepokcnaamcMyTasbl
W rNyTaTUOH-S-TpaHcdepasbl. B utore nHayumpyetcs
OKUCINTENbHbIN cTpecc BcneacTeme obpasoBaHus
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KBepuetMHa [ioKypoHua KBepuetMHa cynbdaT

PucyHok 1. Haubonee pacnpocmpaHeHHbie popMbl KBepUEemMUHA, BKII0HAs! €20 2/1UKO3UObI

aKTUBHbIX GOPM KMCIIOpoAa BO BHEKNETOYHOW cpe-
ne [10]. SHooreHHas aHTMOKCMAAHTHAs aKTUBHOCTb
KBepueTMHa 61aronpusaTHO CKasbiBaeTCs Ha CHUXe-
HUW annepruyeckoro NoBpeXAeHus, BbI3BaHHOI0
aKTUBHbIMU hopMamm kucnopoga. K Tomy xe Takme
dbepMeHTbI, Kak nnassl, NpoTeassbl, TpaHCcPepasbl
n pepmeHThl penapauun OHK B komnnekce ¢ 6uono-
rMyecknm gencremem ¢naBoHomaa BOCCTaHABNNBAIOT
noBpexaeHHble MeMbpaHbl KneTok opraHusma [11,
12]. NpoTrBOOKUCINTENBHOE AEACTBME KBepLEeTMHA
NONOXMTENbHO BNMSIET Ha ocTeobnacTel, NogBepra-
toLmMecst Tokcmyeckomy 3PekTy curapetHoro abima.
Takasi akTUBHOCTbL 0BycnoBneHa cnocobHOCTLIO NOJK-
$beHoNbHOro coeAnHeHWsl yBeNMYnBaTb 3KCNPeccuio
reMOOKCUIeHasbl U CynepoKCMAANCMYTa3sbl, YTO CHU-
YKaeT [ecTpyKTUBHOE BO3AeNCTBME Ha KOCTHYHO TKaHb
1 cnocobcTBYeT 3aXKMBNEHMNIO NEpesioMOoB Yy Kypuib-
wmkos [13].

NpoTuBOONYyX0ONeBas akTMBHOCTb

B nccneposaHusix Murakami u coaBT. npuBoaaTcs
OaHHble, YTO KBEPLIETUH MOXXET OKa3blBaTb NPOTUBO-
pakoBoe gevicteue. Npu 3TOM BaXKHO OTMETUTb, YTO
OH He NPOosiBNSieT NPaKTUYeCKM HUKAKNX HeXXenaTtenb-
HbIX 3¢ deKTOB, YTO NO3BOJIIET pacCMaTPMBATL €ro
KaK nepcnekTMBHOe COefuHeHne C MpOTUBOOMYXO-
neBbIiM gencTenem. Hanpumep, oH B3anmogencreyet

www.jscientia.org

C peuenTopaMu apuibHbIX YrepoaoB, y4acTByOLWN-
Mu B OpMMpPOBaHUM onyxosien. Ha rpbi3yHax ycTa-
HOBJNIEHO, YTO NpMeM AaHHOro dnaBoHoOMAA C NULen
HUBENMpyeT XMMNYeCKU MHOYLUMPOBAHHbIN KaHLe-
poreHes B TONCTOM Kuwke [14]. Takxe coBMecTHoe
npuMeHeHWe KBepLeTMHa 1 pecBepaTpona nokasasno
MHoroobellatolme pesynbTaThl 415 Tepanun paka
TOJICTON KULIKW, NHAYLMPOBAHHOIO a30KCMMETaHOM
Ha Mmogenu Kpsbic [15]. JleyeHme umcnnatMHOM C KBep-
LeTMHOM NpUBOAMUT K 3HAYUTENbHOMY YBENUYEHUIO
NPOTUBOONYXONIEBOW aKTUBHOCTU JIeKapCTBEHHOro
npenaparta no CpaBHEHWIO C KOHTPObHbIMU KpblCa-
MW C OMYyXONSIMU TONICTON KULIKWU, NHAYLNPOBAHHbIMM
1,2-pumeTnnrngpasnHoM. MNpu 3ToM GUKCMpPoOBanocb
CHUWXKEeHMEe HePpPOTOKCUYHOCTU LMCMNATMUHA, YTO Mo-
3BONIseT yBeNn4mMBaTb TepaneBTMYeckyo 403y Meau-
KaMeHTa [16]. [1ns paka TONCTON KULIKN KIeTOYHOM
NnHUKM HT-29 BbISiBNEHO, 4To dnaBoHOMA nHayumnpyet
anonTo3 B pe3ysibTaTe CHUXeHUst MeMBbpaHHOro no-
TeHLUMana Knetok, Npoayunpyowmx BHyTpPUKNeToy-
Hble aKTUBHbIe POPMbI KUCNOPOAaA, a TakXKe 3a cyeT
CTUMYNUPOBAHNS 3KCNPECCUn cecTpuHa 2 yepes
CUTHANbHbLIW NyTb 5’AM®-akTUBUpPYEeMOi NPOTEeNH-
KWHa3bl/p38 [17].

B pesynbtate nouncka 3pPeKTUBHbLIX MPOTUBO-
paKOBbIX COeAMHEHMWI YCTaHOBMIEHO, YTO Npu Tepa-
NUN paka MOJIOYHOW Kenesbl KeTOYHOW INHUK
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MCF-7 HaHOKBepLeTMHOM NPOUCXOAUT aKTUBaLNS
anonTo3a gedekTHbIX kKneTok. OTaenbHO CTOUT OTMe-
TUTb CNOCOBHOCTL KBEpLUETUHA NOBLILATL YyBCTBU-
TenbHocTb MCF-7 K n3BeCTHOMy LIMTOCTaTUYECKOMY
AHTPAUMKIMHOBOMY aHTUBMOTUKY — foKcopybuum-
HY, YTO NO3BONSIET NPEeoAosieBaTb PE3UCTEHTHOCTb
K 3TOMY nekapcTBeHHoMy npenaparty [18]. Takoe
yBEeNMYEeHNe XMMUOYYBCTBUTENbHOCTU K JOKCOpY6K-
LIMHY CBSI3bIBAKOT CO CNOCOBHOCTLIO NONUdEHONbHOro
coefnHeHus MHIMbUpoBaTh KNeToyHyto nponudepa-
LMIO 1 MHBA3MBHOCTb KNIETOK paka MOJIOYHOW Xene-
3bl, @ TaKXXE C Moaynsumen akcnpeccumn docdarassbl
1 romonora TeHsuHa [19]. NpuBoasaTcs pesynbTaThl,
cBMAETenbCTBYyOLWMe, YTO KBEPLUETUH OKa3bliBaeT
BblpaXKeHHbI 3G eKT B OTHOLWEHUN MHIMBUpOBaHUS
KNeTOYHOW nponudepaunm B KJieTkax paka Monou-
HOW XKene3bl YenoBeka 3a CYeT YCUIIeHMs 3KCnpeccum
miR-146a n ganbHewero HAYLUMpPOBaHMS anonTo3a
NoCpeAcTBOM aKTMBaLMK Kacnasbl-3 1 MUTOXOHAPU-
anbHO-3aBUCUMMBbIX NyTen. Mpu 3TOM Takxe npouc-
XOAUT UHTMBMpPOBaHWE UHBA3UKN MYTEM CHUXEHUS
3KCnpeccuun peuenTtopa anugepmanbHoro gakropa
pocra [20].

PaspabaTtbiBaeTcs KoOHUeNnuWs nevyeHus paka
»Xenyaka ¢ UCnoNnb30BaHNeM KBepuuTUHa, Tak Kak
nonudeHonbLHoe coeAnHeHne akTMBMpyeT anonTos
KNeTOYHON NMHUN afeHOKapLUMHOMBI Xenyaka. Tak-
)K€ KBEepLETUH UrpaeT BaXKHYHO posib B Up-perynsunm
KaHanoB TRPM7 un nyTtax MUTOreH-akTMBMpyemMon
NpoTenHKMHasbl [21]. OH MOXKeT aKTMBMPOBATbL ano-
NTO3 B PE3NCTEHTHBIX KJIETKaX paka NoaXXenyao4yHom
»Kernesbl 3a CHeT NOCTTPAaHCKPUMNLMOHHON akTUBaLum
6enka Numbl n HenpaMoro MHrMbuposaHus cur-
HanbHoro nytn Notch [22]. Kpome Toro, dnasoHoua
nogasnser aktueHocte MMP-2, MMP-9 v anbgerua-
aervaporeHasbl 1 u 3anyckaet npouecc anonTosa
afeHOKapLuMHOMbI NPOTOKOB NOAXeNyA04YHOW Xe-
nesbl. OH nHAYUMpYeT aKcnpeccuio miR-let7-a u BbI-
3blBaeT UHrnbuposaHume K-ras B pakoBbIx KneTkax
[23]. HaHOKancyNMpoOBaHHLI KBEpLEeTUH obnagaet
BbICOKOW aKTUBHOCTbO B OTHOLWEHWUWN npefoTBpa-
LeHUs onocpeaoBaHHOro AN3ITUAHUTPO3aMUHOM
renaTokaHueporeHesa [24]. O6Hapy»XeHo, 4TO KBep-
LeTUH MOXeT MHAYLMPOBaTb anonTo3 B KJ1eTkax paka
neyeHun yenoseka HepG2 ¢ M3BbLITOYHBIM CUHTE30M
XUPHbIX KUcnot [25]. NMpodunaktnyeckoe nevyeHune

Mbllwen GnaBoHONAOM OKa3biBano 3alnTHoe Aew-
CTBME Ha MHAYUMPOBaHHOE LUCNNAaTUHOM MoBpe-
»aeHve IHK B HopManbHbIX KleTKax nevyeHu, novex
W KPOBW MbILLEN, He BAUSS Ha NPOTUBOONYXONEeByHo
3P PeKTUBHOCTb IeKapCTBEHHOro npenapata [26].
Kuhar v coaBT. nonyunnu faHHble, CBUAETENbCTBY-
fowmne o cnocobHOCTM KBepLEeTUHa CTUMYNNMPOBaThb
WHAOYLUMPOBAHHbIA LMCNNATUHOM anonTo3 KNeTok
paka nerkoro yenoseka H-520 Ha 30,2%. XuMunoceH-
cnbunusmpytowas ponb nonndeHoNbHOro coeamHe-
HUs obycnosneHa BnusiHvem Ha benku Bel-XL u Bcl-2,
MHOYUMpYOWMIA GakTop anonto3a U UMTOXPOM
C [27]. Takke dnaBoHOMA SABNSIETCS KOHKYPEHTHBIM
UHrMbutopom MMP-9 1 TemM caMbiM MOXeT NoaaB-
natb 3kcnpeccuto MMP-9 n TGF-B1, koTopble urpa-
0T BaKHYIO pOJib B anonTo3e KieTok paka nerkoro
A549 [28]. YcTaHoBneHa in vitro v in vivo npoTuBo-
onyxoJsieBast akTUBHOCTb KBepLEeTUHA B OTHOLIEHWM
KNeTo4yHon nuHum P39, yTo no3BonsietT paccMmaTtpu-
BaTb ero Kak nepcnekTuBHoe coegnHeHune npu re-
MaToJIOrMYeCcKMX 310Ka4ecTBeHHbIX HOBOObpa3oBa-
Huax [29]. KBepueTuH Ha Mogenun 3noKa4yecTBeHHOw
TIMOMBI CHUXAJ KONIMYECTBO XM3HEeCnocobHbIX naTo-
JIOTMYECKUX KNeToK 3a cYeT NOBPeXAEeHUS MUTOXOH-
APV M 3HAONNA3MaTMYeCcKoro peTukynyma. llommmo
3Toro, GnaBoHOMA MHAYLMPOBaN 3a4epXXKy MUrpa-
LMW KNEeTOK, CBA3aHHYI0 C YMeHblleHnem ¢puno-
noavenofobHbIX CTPYKTYP Ha MOBEPXHOCTU KNETOK,
W NPUBOAMA K CHUXKEHUIO 3KCNPEeCCUN N akTUBHOCTH
MeTannonpotenHassl MMP-2, a Takxxe yBennmumsan
BHYTPU- U BHEKNIETOYHYI 3KCnpeccuto pubpoHek-
TVHa U BHYTPUKNETOYHbIA CMHTE3 namuHuHa [30].
TakuM obpa3oM, KBEpUETUH NPOSABASET MYNbTU-
TApreTHyK akTUBHOCTb B OTHOLIEHUW PasfInYyHbIX
BMA,OB paka No OTAENbHOCTU UK e B KOMBMHaunm
C XMMUOTepaneBTUYEeCKMMU npenapatamu [31], uto
No3BONSIeT pacCMaTpMBaTb €ro B KayecTse nepcnek-
TUBHOIO BMONOrMYEeCcKN aKTUBHOIO COBANHEHUS.

MpoTuBoBOCNanuTenbHas U NpoTMBOaNepruye-
CKasi aKTUBHOCTb

KBepueTuH MoXeT BNusATb Ha pa3dHoobpasHble
6uonorunyeckme Nyt GyHKLMOHMPOBAHUS UMMYH-
HbIX KJIEeTOK MpW annepruyeckom MMMyHHOM OTBeTe,
a TaKXKe 0Ka3sblBaeT KOMMIEKCHOe NpoTMBOBOCNANM-
TenbHoe fencteue [32]. Tak, AaHHbIW dnaBoHoMg
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WHIMBUpyeT BbICBOBOXABHME TMCTAMUHA U aKTuU-
Baumio aaepHoro daktopa NF-kB [33]. OH cHuxkaeT
BblpaboTKy NpOTMBOBOCNANUTENbHbLIX LUTOKUMHOB
n nevikotpueHoB [34]. lpegnonaratoT, YTO CHUXe-
HWe BbipaboTKM rMCTaMMHA NPOMCXOAMUT 3a cyeT
cTabunumsaumm KneToUHbIXx MeMBpaH TyYHbIX KeToK
[35]. MonudeHonbHOe coeanHeHUe BbIpaXKeHHO aKTu-
BMpYyeT BbIpaboTKy MHTEphEpOHOB KNeTkaMu KpoBu
[36]. MpoBoaunuch MccnepoBaHWUs NO CPaBHEHUIO
CUNbl MHTMBWMPOBAHMS AerpaHynaUnm TYYHbIX KNeToK
KBEPLETMHOM U KPOMOJIMHOM, KOTOPbI/ NO3ULMOHK-
pyeTcs Ha dapMaLeBTUYeCKOM pblHKe Kak cTabunu-
3aTop MeMbpaH Ty4YHbIX kKneTok. [lokasaHo, YTo 3T1
0Ba coeanHeHns 3PeKTUBHO MHIIMBUPYIOT cekpeLmto
rMCTaMMHa, NnpocTarnaHamHa D u neiikoTpueHoB 13
NepBUYHbIX KYNbTUBMPYEMbIX TYYHbIX KJIETOK, NOJy-
YEeHHbIX U3 NYNOBWHHOW KPOBW YesioBeKa, CTUMYJIU-
poBaHHbIX IgE/aHTuK-IgE. Mpu 3TOM KBEpLETUH Ny4Lle
CHWXaEeT BblaeneHne nHTepnenkmHa-6 n pakropa He-
KpO3a OMnyxosiei U3 Ty4HbIX KNeToK, CTUMYNPYeMbIX
TakMM HEMMMYHHbIM TPUITEPOM, Kak cybctaHums P,
yTo genaet dnaBoHoua MHoroobewaowmm coegm-
HeHneM Ons 3pPeKTUBHOrO MHIMBUPOBaHUS TYUHbIX
KNeToK Npu annepruyeckmnx n BocnanuTesbHbix 3abo-
neBaHusx [37]. NpuBogatcs AaHHbIE, YTO KBEPLIETUH,
NOMWMO BNUSIHUSA HA BbIBPOC rMCTaMmHA, NekoTpue-
HOB, NpocTarnaHaunHa D, Takke MoXeT [0303aBUCUMO
MHIrMBMpoBaTb BbICBODOXAEHME rpaHyNoLUTapHO-
MakpodaranbHOro KonoHnecTumynupyruwero dak-
TOpa U3 KYJIbTUBMPYEMbIX TYYHbIX KNETOK YenoBeka.
Peanusauuto buonornyeckm akTMBHOro AeWcTBuUs
NoNNPEeHoSIbHOT0 CoefMHEeHMUs CBA3bIBAOT CO CHU-
YKEHWEM BHYTPUKIETOYHOW KOHLEHTpaLMmK KaTUoHa
Kanbums B KNeTkax, BbiIcBOboXxaatowmx megunaTopsl
BOCMasieHns W KJIeTOYHOro oTBeTa. Takxe Nnokasa-
HO, YTO OH BbIPAXXEHHO UHTMBUPYeT TpaHCIoKauuio
npoTenHkMHasbl C, KOTOpas y4acTByeT B nepegaye
BHYTPUKNETOYHbIX cCMrHanoB [38]. Takum obpasom,
NpoTMBOBOCNANUTENIbHOE AeiCcTBUe KBepueTuHa
0byCcnoBNeHo UHIMBUPOBaHNEM MHOTUX GEPMEHTOB,
Hanpumep, IMNOKCMAA3bl U CHYUXKEHWEM NPOAYKLNN
MeamnaTopoB BocnaneHus. Takxke nonudeHonbHoe
coeiMHeHWe BAUSIET Ha MHOTUe BHYTPUKIETOYHbIe
CUrHanbHble KMHasbl u pocdartassl, PepmMeHTbl u Mem-
bpaHHbIe 6enku, KoTopble UrpatoT peLlaoLLyto ponb
B pa3BuTMM BocnaneHus [39]. dnasoHoug nposiBun
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CMOCcOBHOCTb CHMXATb BbIpaboTKY BOCNANMUTENbHbIX
LIMTOKMHOB HA MbILUMHOW MOZENu acTMbl, BbI3BaHHOM
Blomia tropicalis [40].

BnusHue Ha cepae4YHO-COCYAUCTYIO CUCTEMY

[ns oueHKM BNUSHUSA KBEpLETUHA Ha CHUXe-
HWe apTepuanbHOro AaBNEHUS Y MYXUYUH U XKEeH-
WMH NPOBOAMNOCL ABOWHOe cnenoe nnauebo-
KOHTpONMpyeMoe nepekpecTHoe ucciefoBaHue, npu
KOTOPOM ucCnbITyemble npuHumanu 730 Mr kBepue-
TVHa B CYTKM B Te4yeHune 28 gHei. B pesynbTarte ycra-
HOBJEHO, YTO NPUMEHeHue paBoHoMaa NPUBOAUIIO
K CHUXEHWI0 CUCTONMYECKOro, ANacToInYeckoro
W cpefHero apTepuanbHOro AaBfieHns ToNbKO Y na-
LMEHTOB C runepTtoHuen 1 ctaguu. Y ucnbiryemsbix
C NpearvnepTeHsuen aptTepuanbHoe AaBneHune nocne
npvemMa KBepueTuHa He namMeHsnocb [41]. Keepue-
TWH yny4LlWaeT COCTOsHNE cepAua Npu UWEeMNYecKon
bonesHu cepua rnaBHbIM 06pa3oM 3a CYeT yMeHb-
WeHMs OKUCIUTENbHOTO CTpecca M NodaBneHus Ka-
CKada BocnanutesibHbIX peakuuii [42]. Bhat u coasrT.
0606wWwunnn pesynbTaTthl MeONKO-BMONOIrMYECKUX
nccnenoBaHU, U3 KOTOPLIX CneayeT, YTO KBepLeTUH
MOXHO paccMaTpuBaTh B KayecTse NoTeHLManbHOro
TepaneBTMYeCcKOro CpefCcTBa AN ieYeHNs cepaeyHo-
cocyaucTbix 3aboneBaHuii [43].

KEMIM®EPOJ1 U ETO NMUKO3UAbl

Kemndepon oTHOCUTCA K pacTuTenbHbIM ¢naBo-
Homaam u3 rpynnel GnaBoHoNOB. [0 XMMHUYecKomy
CTPOEHMI0 OH OT/IMYAETCS OT KBEPLETMHA OTCYTCTBUEM
OLHOW rMAPOKCUIIbHOW rpynMbl B apuiibHOM ¢pparmeH-
Te [44]. MonndeHonbHOoe coegnHeHne BCTPeYaeTcsl BO
MHOTIUX YaCTsX PacTeHWUIA M NPOAYKTaxX pacTUTENbHOro
npoucxoxaeHus [45]. Kak npaBuno, 3TOT BTOPUYHbI
MeTabonnT pacTeHuit CBA3aH C pas3finyHbIMM CaxapHbl-
MM ocTaTKkaMm (PUCYHOK 2), 4TO NO3BONSIET MOBLICUTH
ero pacTBOpMMOCTb B Boge. [10 0TAenbHOCTH arfikoH
“MeeT HU3KY BUOJOCTYNHOCTb B CBA3M C MNJIOXOW
pacTBOPMMOCTbIO B BUONOrMYECKMX XXUAKOCTSAX [46].
Kak dnaBoHounz oH obnagaer pasnvyHbIMU BUAAMU
6uonornyeckoin akTMBHOCTH, HO NPY 3TOM UMEIOTCS
1 noboyHble 3peKTbl, KOTopble, FMaBHbIM 06pa3oM,
3aKJ/I04AOTCS B CHMXKEHMM BropocTynHoCTH Xenesa
N KOHLUEeHTpaumm Gonneson KUCNoThl B kKneTkax [47],
yTo TpebyeT ocoboro BHMMaHUS Npy aHEMUW.
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BUOJIOTMYECKAA AKTUBHOCTb KEMIM®E-

POJIA

AHTUMOKCUAAHTHas aKTUBHOCTb

AHTUOKCMAAHTHOE AeilcTBre Kemndepona CBA3aHOo
€O CNOCOBHOCTbIO ero peHoNbHLIX FPYNn 0TAaBaTh BO-
00poA v npeBpaLaTbCs B GEHOKCUbHBINA paguKan,
KOTOPbIN fanee MOXeT BCTynaTb B peakuuto C gpy-
rMMun cBOBOAHBIMU pagvKanaMu, NpoaBASs aHTU-
OKCMAAHTHYIO aKTUMBHOCTb [48]. Takke BO3MOXHO
M NposiBIeHNE NPOOKCMAAHTHOro 3ddekra, ecnu
EeHOKCMNbHBIN paanKan B3auMoaencTByeT C KUCo-
poaoM, YTO NPUBOAMUT K reHepaumu akTUBHbIX GopM
kucnopoga [49]. OueHka aHTMOKCUAAHTHbBIX CBOMCTB
¢dnaBoHoMga Nokasana, YTo oH 3PPEeKTUBHO HelTpa-
JIN3yeT XJIOPHOBATUCTYHO KUCNOTY, SBSIOLLYIOCS CUMb-
HbIM okucnutenem. K tomy e kemndepon xopowo
CHUXAeT OKUCIUTENbHbIN NOTeHUMan xJopaMuHa
M CynepoKCcMAHOro aHnoHa. B 1o xe Bpemsa nonu-
deHoNbHOE CoeinHeHNe He OKa3biBano HUKAKOro
3¢dekTa Ha nepokcma Bogopoda u obnagano cna-
6bIM noTeHumnanom B bopbbe c okcuagom asorta [50].
Kemndepon, BblaeneHHbI 13 XXeNTbIX IMCTbEB TMHKIO
6unoba, nposiBun cnocobHOCTb NOrfioLwaTb NepoKcu-
HUTPUT 6-TMAPOKCUKNHYPEHOBOM KNCNOThI [51]. Saw
M COaBT. YCTaHOBWIN, YTO GNaBOHOUA aKTUBUPYET
CUrHanbHbIM NyTb — Nrf2-aHTMOKCMAOAHTLIA OTBET,
KOTOPbIV CHMXXAET KOHLEHTPaLMIO BHYTPUKIETOYHbIX

kemngepon

OH O

kemndepon-3-0-pyTuHosng,

PucyHok 2. Kemngepos u Hekomopble e20 2/1UKO3UObI

aKTWUBHbIX POPM KMCNOPOAA U TEM CaMbIM NposBAsSieT
BbIPaXXEHHYI aHTMOKCUAAHTHYHO aKTUBHOCTb B TecTe
C AvaueTtaTtom auxnop-aurngpodnyopecueunHa. MNpu
3TOM PUKCHMpOBanacb cMHeprus bruonormvyeckoro geit-
CTBMS Kemndepona Npu COBMECTHOM NPUMEHEHUN
C KBEpUeTUHOM u nTepoctunsbeHom [52]. dnaso-
Houp saBnsetcs bonee 3pdeKTUBHBLIM NOrNOTUTENEM
1,1-gudeHunn-2-nnKpunruapasunbHbiX paankanos
M NYYWUM MHIMBUTOPOM KCAaHTUHOKCMAA3bI, YeM
ero rauKo3uabl C 0OCTaTKaMW ranakTonupaHo3un-
paMHOMWPaHO3WA-TNOKONUPaHO3uaa u Kcunonupa-
HO3UJI-paMHOMNMPAHO3UN-TNOKONMpaHo3maa [53].
C uenbto yny4yweHns pactBopeHuns kemndepona pas-
paboTaHbl ero HaHOYaCTMLbl, KOTOPblE COXPaHWN
BbIPaXKEHHYI0 aHTUOKCMAAHTHYIO aKTUBHOCTb, Npe-
BOCXOASILLYIO HEeNoCpeACTBEHHO BOAHbLIN pacTBOp
kemndepona [54].

MpoTuBoBOCNanuTenbHasa U NpoTUBOannepruye-
CKasi aKTUBHOCTb

Kemndepon okasbiBaeT NpOTUBOBOCNANUTENbHbIN
3pdeKT 3a cyeT KOMMJIEKCHOro AencTBMa Ha nato-
Jlornyeckne 3BeHbs BOCNANUTENbHbIX MPOLECCOoB.
dnasoHounp obnagaer cnocobHOCTbO MHIMBUpOBaTb
CUHTE3 OKCMAa a30Ta, a TakXKe rManypoHunaassl, Kon-
nareHassbl, 15-nnnokcureHassl 1 UMKIOOKCUTreHassbl
nepeoro v BToporo tuna [55]. MpotueBoBocnanutens-

kemndepon-3-0-D-ranaktosmng
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Hble 3pdeKkTbl pnaBoHomaa, BeposTHO, obycnos-
neHbl bnokapgor aktneaummn NF-kB u, kak cnefcteue,
yCuneHneMm perynsiuum npoBocnanmTesibHbIX FeHOoB.
K Tomy ke Garcia-Mediavilla n coaBT. yctaHoBuAY,
4YTO NpU NpUMEHeHnn kemndepona B KNneTkax neyeHn
Chang npoucxoaunt cHumxeHue cuHtesa C-peakTue-
Horo 6enka, UMKJIOKOCMIeHasbl 2-ro Tuna u okcmaa
a3zoTa. CTOUT OTMETUTb, YTO OKCM[ a30Ta CHMXKaeT
aKTUBHOCTb MHOIMX GepMeHTOB, B YaCTHOCTM KaTa-
nasbl, YTO NPMBOAMT K HAKOMNIEHUIO B KNeTKax nep-
okcuaa as3oTa. Takke oKcmp a3oTa B3aumogencrsyert
C CynepoKCcuaHbIM aHMOHOM, KOTOPbIV Npogyumpyet
NepoKCMHUTPUT, nospexaatowmii AHK n nHrnbupyto-
LM MUTOXOHZPWanbHoe abixaHue [56]. B xoge ¢puto-
XMMUYECKUX nccnepgoBaHuii nnogos Morinda citrifolia
6bin BblAeNeH kemndepoJi, KoTopbid MHrMbuposan
5- u 15-nnnokcureHasy. [aHHble GepMeHThbl Urpatot
Ba)KHYl0 pofnb B AepuBaTvM3aLMn NeinKoTPUEHOB,
NPUHUMaAIOLWNX y4acTUe B NaTtoreHese pasfinyHbIX
BOCNanuTenbHbix 3aboneBaHnii, HanpumMep, peema-
TOMOHOrO apTpuUTa, acTMbl U BOCNanuUTenbHbIX 3a60-
NeBaHUI KuweyHuka [57]. UmetoTca gaHHble nutepa-
TYpbl, COFTaCHO KOTOPbIM KeMn$epon 3Ha4ynTenbHo
WMHIMBMpyeT nHAyLMpyemyto nunononucaxapungamm
NPOAYKLUUIO XeMOKMHA MOHOLMTapHOro Npoucxoxpae-
HUS, HTepdepoH-raMMa-uHayumpyemoro benka
10 1 nHTepnenknHa-8 B KIETOYHOM IMHUN MOHOLM-
TapHbIX KNeTok yenoseka THP-1. YcTtaHoBNeHO, 4TO
nonudeHonbHoe coeuHeHne cnocobHo NoaaBnsATL
WHAYLMpYeMble nunononucaxapuaamm nytm MuTo-
reH-akTUBMpPYyeMOW NpOTeMHKNHa3zbl, T-xennepsbl 1,
T-xennepbl 2 1 NPOAYKLNIO XEMOKMHOB, CBA3aHHbIX
C HenTpodunamu, B MOHOLMUTaX, BOSMOXHO, Yepes
nyTU MUTOreH-aKTMBMPYEeMOWN NpoTenHKnHasbl [58].
Mo pe3ynbTatam oUeHKM MPOTUBOBOCMNANUTENbLHOIO
noTeHumana kemndepon bbin NpeasoXeH B KayecTee
HOBOrO TepaneBTUYecKoro CpeAcTBa ANs nevyeHus
peBMaToOMAHOro apTpuTa. dnasoHoua nHrMbuposan
nponuédepaumio CTUMYNUPOBAHHbLIX UHTEPNEeNnKun-
HOM-1B cuHoBManbHbIX GbpOBNAcTOB, a TakKe Bblpa-
60TKY MeTannonpoTenHas, LMKINOoOKCMreHasy BTOporo
TMMa u npoctarnaHaunHa E2, yyacTeylowux B Bocna-
JIEHWUU U pa3pyLleHMun CycTaBoB Npu peBMaToMaHOM
aptpute [59]. NU3yyeHune akTMBHOCTU Kemndepona
B OTHOLIEHWUMN TYYHbIX KNeTOK, KyNbTUBUPYEMbIX U3
nNynoBWHHOW KPOBW YesnioBeka, NO3BOJINSIO BbISBUTb,

www.jscientia.org

4yTo PNaBoHOMA UHIMBUPYeT BbicBODOXAEHMNE U3
HUX NPOBOCMNANUTENbHbIX LUTOKUHOB U HEepMEHTOB:
WHTepnevknHa-6, nHTepnenkuHa-8, pakropa Hekpo3a
OMNyX0nn, TMCTaMUHa 1 TpunTasbl. PnaBoHoOMA NOAaBs-
nseT NoBbIWeHNe YPOBHS BHYTPUKIIETOYHOIO MOHA
Kanbums u nHrnbupyet docdopunmpoBaHme Hevys-
CTBMTENbHOM K KanbLUWio NpoTenHknHasbl C, 4To 0b-
ycnaenueaer IgE-onocpefoBaHHOe BbICBOBOXAeHME
NpoBOCNaNUTeNbHbIX MEAMaTOPOB M3 TY4YHbIX KNeToK
[60]. NonndeHonbHOE coeguHeHne CHMXaNo YpoBHU
30TakcuHa-1 n CCR, peuenTopa 30TakCMHA B TKaHAX
AblxaTeNbHbIX NyTei. TeM caMblM keMndepon ocnab-
NN BOCNaneHue AbixaTesbHbIX NyTen NocpeacTBOM
Moaynsiumm nepepayn curHanos Tyk2-STAT1/3, pea-
TMpYOWMX HA UHTEPNEeNKUH-8, B 3NUTeNnmn Abixa-
TeNbHbIX NyTen, NogBEepXXeHHOM BO34eNCTBUIO IH-
OOTOKCUHA, Yy Mblwel ¢ actmoli [61]. NMepopanbHoe
BBEAeHue kemnoeposna ocnabnsio NoBbIWEHHYIO
3KCNpeccuto 30TakCuHa-1 n ocHOBHOro benka 303u-
Hobunos B anuTenuu BEAS-2B abixatenbHbIX nyTewn
yenoseka nytem bnokaabl TpaHcakTuBaumu NF-kB,
TeM CaMbIM YMEHbLUas HaKomnjeHue 303nHobuIoB
B AblXaTenbHbIX MyTSX U NEro4yHom TkaHu. dnasoHomg
ocnabnan TNF-a-MHOYyLMPOBaHHYH 3KCMPECCUIO 3MNu-
TeSIManbHOM BHYTPUKIIETOYHOM MONEKy bl KIeTOYHOM
aaresunu 1 v uHTerpuHa-p2 303MHodGUNOB, 3aTpyaHAs
Takum obpa3om B3aummopgencTene 303MHOGUNOB
C anuTenuem AbixaTenbHbIX NyTen. Takxe oH 3amen-
Nnan BoCnaneHue AbixaTesbHblX NyTen, BbiI3BaHHOE
TNF-a, nyteM ocnabneHus TpaHCKpUNLUUN MOHOL M-
TapHOro xeMoaTTpakTaHTHoro 6enka-1, BO3MOXHO,
M3-3a HapyweHus nepedayn curHanos NF-kB. 370
No3BOSISIET pacCMATPMBaTb AAHHbIN GlaBOHOMA KAk
TepaneBTUYeCcKoe CpeCcTBO Npu IeYeHUu annepruye-
CKUX 1 BOCNanuTenbHbIX 3abosieBaHUi AbIxaTenbHbIX
nyten [62]. Kemndepon MOXeT CHMXKATb BO3pacTHoOe
yBenunyeHne aktuBHocTn NF-kB v 3aBucswein ot NF-kB
AKTMBHOCTW NPOBOCMANNTENbHbIX FEHOB 3a CYET UHIU-
6MpoBaHWs BO3PaCcTHOW HUKOTUHAMWOAAEHUHONHY-
kneotnadochartokcmnaasbl [63]. MNocTmwemunyeckas
Tepanua kemndepon-3-0-pyTMHO3MAOM U kKemnde-
pon-3-O-rnioKo3ngom npeaoTepallaeT wemmuyeckoe
nospexaeHne ronoBHOro Mo3ra 1 HelpoBocnaneHue
nyTeM MHrMbupoBaHuUs akTMBaUMMU STAT, n NF-«B
n obnapaert TepaneBTMYECKUM NOTEHUMANoM npu
3aboneBaHusX, CBA3aHHbIX C HEpoBOCNaneHnem
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[64]. Lee n coaBT. NpuLwAm K BEIBOAY, YTO kemndepon
MOXeT BbITb None3eH ANs NeYeHust BOCnanuTenbHbIX
3aboneBaHuit, B natoreHese KOTOpbIX MPUHUMAET yya-
ctme TNF-a, Tak Kak OH BJIOKMpPYIOT aKTMBALMIO Npo-
MOTOpa MHTepfierknHa-8, nHayuuposaHHoro TNF-a,
1 3KCnpeccuto reHoB B kneTtkax HEK 293. Takke dna-
BOHOWMA, CHWXXan BbIpaboTKy akTUBHbIX POPM KMCIIO-
poaa B oTBeT Ha Bo3gercTene TNF-a [65].

Takum obpasoM, kemndepon Bo3nencTByeT Ha
pa3HoobpasHble Kackagbl MPOBOCNANNTENbHBIX
1 BOCNanMTeNbHbIX NPOLIECCOB, YTO NO3BONSET pac-
CMaTpuBaTh ero B KayecTBe NepcneKTMBHOro coeam-
HEeHWs ANS KOMMNJIEeKCHOW Tepanuun BocnanutesibHbIX
npoLeccoB, B TOM Yucie U Npu annepruyeckmx npo-
ABMIEHMNSX Y YenoBeka.

MNpoTuBOONYyX0oneBas akTMBHOCTb

Kemndepon npossnsier Takke NpoTMBOPaKOBYIO
AKTUBHOCTL [66]. Tak, HanpuMep, dnaBoHONI MOXET
MHOYUMPOBaTb anonTo3 B KNeTKax KapuMHOMbI ner-
Knx yenoseka H460 B pe3ynbTaTe NOBbILEHUS BHY-
TPUKJIETOYHOTO YPOBHS afeHO3nHTpudocdaTta U KOH-
neHcauum OHK. Mpn aToM pukcmpyetcs akcnpeccms
MHAyumMpytoLero anonTto3 ¢pakTopa u Kkacnasbl-3 [67].
LNaHHbIN GNnaBOHOUA CHMXKAET 3KCNpeccuio Knay-
OVHa-2 B KJ1IeTKax afeHoKapunHOMbI nerkoro A549,
4YTO OonocpenoBaHO MHIMBUpPOBaHMEM CBSI3bIBAHUS
STAT3 c npomMoTOpHOW 0bnacTbio KNnayauHa-2 [68].
YcraHoBneHo, 4yto aktusauma MEK-MAPK asnsetcs
HeobxoaMMbIM yCIOBMEM A5 UHOYLMPYEMOrO Kemn-
$eponomM MexaHu3Ma KNeTo4yHol rmbenn B pakoBbIX
knetkax A549, 4To fononHsieT MonekynsipHble Mexa-
HMU3MbI Tepanuun paka nerkoro [69]. Kemndepon 3d-
$EeKTUBHO MHTMBUPYeT NorfoLeHne roKo3bl KneT-
Kamu MCF-7, npeanonoXXuntenbHO NyTemM BAUSHUS
Ha GLUTL. 3ToT 6buonorunyecknin apdekT onocpeayet
aHTMNponudepaTMBHOE 1 LMTOTOKCMYECKOe AencTemne
$naBoHOMAA B OTHOLLEHUWN KJIETOYHOM JIMHUK paka
MONoYHOW Xenesbl yenoseka MCF-7 [70]. Takke no-
nudeHonbHOe coegnHeHne nogasnset nponvdepa-
LIMIO M BbI3bIBaeT OCTAHOBKY KNETOYHOro UMKna, ano-
nTo3 1 nospexxaeHune [HK B KneTkax paka MosIo4HOM
»xenesbl MDA-MB-231. MNpux 3TOM NponucxoguT ysenum-
YeHue ypoBHS 3kcnpeccumn yH2AX, kacnasbl-9, kacna-
3bl-3 1 p-ATM N0 CpaBHEHUIO C KOHTPOJIbHOW rpynnon
[71]. YcTaHOBNEHO, YTO HM3Kas [03a Kemndeposa

noaasnger MUrpaLmio U NHBa3MIO KIIETOK paka Mo-
noyHow xenesbl MDA-MB-231 nyteM uHrnbuposa-
Hua akTnBHocT RhoA u Racl [72]. Kemndepon-3-0O-
paMHO3UA, BblAeneHHbI u3 nuctbeB Schima wallichii
Korth, uHrnbupyet nponudepaunio KnetTok paka
MoJsio4yHow xene3bl MCF-7 nocpeAcTBOM akTUBaUUn
nepefayun curHanoB kacnas [73]. NpoTnBooHkonoru-
yeckoe fencTene ¢pnaBoHOMAa B OTHOLLIEHWM KIeToK
paka Mono4yHow xenesbl MCF-7 u KceHoTpaHcnnaH-
TaTa, MHOYLMPOBaHHOE 3CTPOreHOM W TPUKII03aHOM,
MOXeT BbITb CBSI3aHO C ero cnocobHoCTbo Nofas-
nsTb 3kcnpeccuio 6enkos pIRS-1, pAkt n pMEK1 [74].
Kemndepon nHrubupyet nponudepaunto KneTok
paka Mono4Hou xenesbl Yyenoseka MDA-MB-453 ny-
TEeM HapyLUEeHNs KNeTOYHOro LUMKNa U MHAYKLUMK ano-
nTo3a Yyepes pochopunnposaHue p53 [75].

OAuH 13 MonekynsipHbIX MexaHM3MOB anonTo3a
KJ1eTOK rIMOMbI TOIOBHOIO MO3ra YenoBeka kemnade-
ponoM onocpeayeTcs Yepes Kacnaso3aBuCnMble Me-
XaHW3Mbl, BKtOYatoLwme nogasnexune perynsumm XIAP
M CYpBMBMHA C NOMOLLbIO BHEKJIETOYHOW CUTHaNbHO-
perynupyemoit knuHasbl u Akt [76]. Siegelin n coasr.
OOMNOJIHUNIM MONEKyNsipHble MeXxaHW3Mbl anonTo3a
KNeToK rM1oMmbl YenoBeka Nog AencTenem kemnoe-
pona, NoKa3as NPOTeaCoOMHYI0 AerpajaLmnio CypBuBu-
Ha, YTO BblaensieT 3ToT Kackag BMoxnMuyecknin peak-
LM B KayecTBe MONeKyNSipPHOM MULLEHW NS NOUCKa
HOBBbIX JIeKapCTBEHHbIX CpeacTs [77]. dnaBoHoug
TaKkKe MHAyuMpoBan rubenb kKNeTok rMnobnactomsl
nyTemM CHWXeHus akcnpeccun Bcl-2 n nsmeHexus
MeMbpaHHOro noTeHuMana MUTOXOHAPWUIA C NMOBbI-
LUIeHHOW 3KCnpeccnen akTMBHOM Kacnasbl-3 1 pacuyen-
neHHow nonn-(AOdP-pnbo3a)-nonnmepassbl. K Tomy xe
Habntoganocb nofasneHMe NpoBOCNANUTENbHOIO
WHTepnenknHa-6, NHTepnenKnHa-8, MOHOLMTapHOro
XeMmMoaTTpakTaHTHoro benka-1, a anonTo3 KNeToK CBsi-
3aH rnaBHbIM 06pa3oM C NOBbIWEHHOW reHepaumeit
AKTUBHbIX GOPM KMCNOPOAA, CONPOBOXAAtOLEeNncs
CHWXEHMeM COAepXXaHUs areHToB, HeTPanu3yoLmxX
OKMCNIUTENW, TaKMX KaK CynepokCcMaAaNCMyTasa u Tmo-
penokcuH [78]. B paMkax nomncka HOBbIX NOAXOA0B
[OCTaBKM TepaneBTUYeCKNX areHTOB B FOSIOBHON MO3r
6blna pa3pabotaHa MykoaaresvBHasi HAHO3MYbCUS
c nobasneHvem kemndepona Ans MHTpaHa3anbHoOro
BBEJEHMs, KOTOPas CorilacHa UCCnefoBaHNsaM in vitro,
cnocobHa yMeHbLUaT pocT rnMoMsl [79].
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O6paboTka pakoBbIxX kKneTok renatoMbl Huh7 kemn-
deponom B ycnoBuax runokcum (1% kucnopopa)
3¢bdeKkTMBHO MHrMbupoBana akTneHocTb HIF-1 noso-
3aBUCUMbIM 06pa3omMm, 4TO 0OBACHAETCS MHAKTUBA-
umen p44/42 MAPK [80]. B knetkax paka nevyeHu
SK-HEP-1 dnaBoHoMA noBbIWwan ypoBHU Benkos p-
AMPK, LC3-Il, Atg-5, Atg-7, Atg-12 n beknuHa-1, un-
rmbuposan ypoeHu benka CDK1, umknuHa-B, p-AKT
1 p-mTOR, a TakXXe BbI3blBaJl OCTAHOBKY KNETOYHOrO
unkna G,/M uepes nogasnenue CDK1/umknuHa-B,
4YTO MOXeT BbITb MoNesHo Ans [4ONTOCPOYHOM Npo-
dunakTukun paka [81]. KoMbuHupoBaHHOe neve-
Hue KemndeposiomM pes3Ko UHAYLMPOBANOo anonTos
B PaKOBbIX KleTKax TOJICTOW KuLKK yenoseka SW480.
MonudeHonbHoe coegnHeEHMe 3aMeTHO NOBbILLAeT
XeMOYyBCTBUTENbHOCTb peuenTopoB DR4 n DR5 [82].
3anyck anonTuyecknx Kackagos kemMndeponom
B KNETOYHOW IMHWUM paKa TOJICTOM KULIKK YenoBeka
HCT116 cBMaeTenbCTBYET O BbICOKOW MyJNibTUTapreT-
HOW MPOTUBOPAaKOBOW aKTUBHOCTU. ITO AelcTBue
onocpepnyetcs BbicBoboxaeHveM untoxpoma C us
MWUTOXOHAPUI M aKTUBM3aLUMet Kacnasbl-3, a Takxe
CBSI3aHO CO CTUMYyNnpoBaHuem pochopunnposaHms
ATM n H2AX [83]. B xonoe uccnegoBaHuin BoisBne-
HO, 4TO KeMndepon aKTMBUPYET MMMYHHbIN OTBET
B KNeTkax paka npepcraTenbHOW »enesbl, CTUMyNn-
pys BbIpaboTKy rpaHynoLuTapHo-MakpodaraabHoro
KoJNloHMecTuMmynupytowero daktopa [84]. NpoTtumeo-
pakoBbIv 3¢ deKkT kemndpeposia B OTHOLWEHUM pako-
BbIX KJIeTOK NoaXesiyao4Hom xenesbl Miapaca-2,
Panc-1 n SNU-213 6bin onocpenoBaH MHrmbuposa-
HMeM cBsi3aHHbIX ¢ EGFR nyTeit Src, ERK1/2 u AKT
[85]. Wu un coaBT. 3adpukcmpoBanu, 4to ¢GnaBoHoOM,
nHayumpyet nospexaexHne OHK n nnrnbupyer skc-
npeccuto benka, cBa3aHHoro ¢ penapauuein OHK,
B KNeTkax npoMuenountapHoro nerikosa HL-60 yeno-
Beka [86]. Kemndepon MoxeT TOPMO3UTbL pa3Butune
0CTEeOCapKOMbl YeNnoBeKka B CBA3M C ero cnocobHo-
CTbIO MHAYLMPOBATL anonTo3 pPakoBbIX KIETOK Yepes
CTpecc 3HA0MIa3MaTUYeCcKoro peTukyayma n MuTo-
XOHAPUaNbHO-3aBUCKMMBIN NyTb [87]. TakuM obpaszom,
aHanu3 faHHbIX IUTepaTypbl NOKa3blBaeT, YTO Kemn-
depon, Kak 1 KBepLUeTuH, NposiBASeT NpOTUBOOMYXO-
JIeBYI0 aKTUBHOCTb, YTO NO3BONISIET PeKOMEHA0BaTb
ero Af19 KOMMIEKCHON Tepanuun 310KavyecTBeHHbIX
3aboneBaHwuii.

www.jscientia.org

BnusHue Ha cepae4YHO-COCYAUCTYIO CUCTEMY

MNonudeHonbHoe coeanHeHne B fo3e okono 500 mr
OKa3sblBaeT 611aronpusaTHOE BIUSIHUE, CHUXKasi KPOBSI-
Hoe faBneHune n nHrmbupys BocnaneHue [88]. Takxke
kemndepon ocnabnser BocnanexHve pubpobnacrtos
cepaua nytem nogasneHus aktmeauum NF-kB u Akt,
4yTo 0bycnaBnMBaeT ero KapANOMNpPOTEKTOPHbIA 3¢-
¢dekT [89]. Kpome TOro, KapamMonpoTekuns Moxet
6bITb CBSA3aHA C aHTUOKCMAAHTHBIM OEACTBUEM U UH-
rmbnpoBaHuem aktuBHocTn GSK-3B [90], a Takxke
MOXeT BbITb pe3yNbTaToOM BAUSIHUS HA NPOAYKLUMIO
OKCMAA a30Ta U CHWXXEHUS YPOBHS aCMMMETPUYHOTO
aumetunapruHuHa [91]. dnaBoHoup obnagaet cno-
COBHOCTBH YMEHbLLATh UKW NpeaoTBpaLlaTe TPOMBO-
TUYECKME OCIIOXKHEHMS 33 CYET pasNiMyHbIX Bruoxnumu-
Yeckux Kackagos [92].

3AKNTKOYEHUE

M3 npoaHanu3MpoBaHHbIX AaHHbIX IUTEPaTypbI
cnefnyeT, YTO KBepueTuH U kemndepon aBnatoTcs
nepcnekTUBHbLIMU NPUPOAHBLIMU NONNGEHONIbHBIMYU
COeAMHEeHUsIMU C LWNPOKON BUONOrNYecKon akTmB-
HOCTb0, YTO OBYCNIOBNAUBAET MX LLEHHOCTb AN bonee
yrnybneHHbIX GapMakosornyecknx nccnefoBaHui
1 pa3paboTKM Ha MX OCHOBE HOBLIX NMepeaoBbIX fiekap-
CTBEHHbIX NpenapaToB. dapa AaHHbIX GnaBoHOMAO0B
MOXXHO peKoOMeHA0BaTb AN XMMUYeckon Moandu-
KaLMK C LUenbio NonyYyeHns BbICOKOAKTUBHbIX Coean-
HEHW C aHTUOKCMAAHTHOW, MPOTUBOANIEPrMYeckon,
NPOTUBOBOCMANMUTENLHOW, KapANONpPOTEKTOPHOM
1 NPOTUBOOMYXOJIEBOWN aKTUBHOCTbIO.

duHaHcMpoBaHue: ABTOpbI 3asBNsOT 06 oTcyT-
CTBMM GUHAHCMPOBAHMS.

KoHdnukT nHtepecoB: ABTopbl 3asBNSOT 06 OTCyT-
CTBMW KOH)NNKTA MHTEPEeCoB.

Bknap aBTtopoB: Bce aBTOpbl noaTBepxxaatoT
COOTBETCTBME CBOErO aBTOPCTBA, COMMAacHO MeXAay-
HapoAHbIM Kputepuam ICMJE (Bce aBTopbl BHECU
CyWecTBeHHbI BKnag B pa3paboTky KoHuenuuu,
npoBeaeHue nccnenoBaHUa M NOATOTOBKY CTaTbM,
npounu n ogobpunun duUHanbHy Bepcuto nepeq
nybnukaumen).
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BBEJEHUE. B coBpeMeHHOM MUpe OXXMpeHWe NPUHMUMAeT MacluTab anngemMumn, BMecTe C 3TUM cylle-
cTBYyeT npobnema Bcé bonbluero pacnpocTpaHeHust B NoNynsiLMmn NnaTonorum TKaHei napogoHTa. B nute-
paType NosBASOTCS AaHHble, AEMOHCTPUPYIOLLMEe B3aMOCBS3b MeX Ay COCTOSHMEM NapoAoHTa U Mac-
con Tena. Llenbto Hawero nccnenoBaHus ABNSNACh OLEHKA COCTOSHUS TKaHeW NapoAoHTa NauMeHToB
¢ n3bbITOYHOI Macco Tena.

NALMEHTbI U METO/bl. B nonepeyHoe nccnenoBaHue 6bi10 BKAOYEHO 44 nauneHTa. OCHOBHYIO
rpynny coctasun 31 naumeHT C n36bITOYHOW MaCCoW Tena v OXXUpeHMEM, B KOHTPOJIbHYIO rpynny BOLWIM
13 naumMeHToB C HOpManbHbLIM MHAEKCOM Macckl Tena (MMT). [Ing oueHkM NapofoHTONOMMYeCcKoro cTa-
Tyca ucnonb3oBanuncb nHaekcol PMA, Fush u Silness-Loe.

PE3YNbTATbI. Mpu aHanuse 3aBUCMMOCTM 3Ha4YeHui nHaekcoB PMA u Fush ot Hanuuus nsbbitouHomn
Macchl Tena bbinn BbisIBNEHbI CTaTUCTUYECKM 3HaunMble pasnnyus (p = 0,006). Cpeam naumneHToB ¢ n3bbi-
TOYHOW Maccor Tena Habnoganack 6onee BbICOKas 4acTOTa XPOHMYECKOrO reHepasim30BaHHOro napo-
DoHTUTa (XI'TT) TAXXENOoI CTeneHn No CPaBHEHMIO C NALMEeHTaMU, UMELMMIN HOPMalbHYO Maccy Tena
(p=0,007). LWaHcbl Hannums XM Tshkénol cTeneHun y nauneHToB C M3bbIToYHOM Maccoi Tena beinm B 10,0
pa3s Bbllle, 4eM Y NaLMeHTOoB C HopMaJibHOM Maccol Tena (95% AW 1,87-53,48).

3AKJTIOYEHMUE. B xope nccnenoBaHns Hamu BbISIBIEHO, YTO A5 NaLMEHTOB € M36bITOYHOW Maccoi Tena
XapakTepHo bonee Taxénoe teyeHue X[, 4em ons NauMeEHTOB C HOPMaJibHOWN Maccol Tena.

KJTKOYEBbIE CJIOBA: cocTosiHWe napofoHTa, n3bbIToYHas Macca Tena, OXupeHue, NaToNorua TKaHemn
NapofOoHTa, NAPOAOHTONOrMYecKmnin ctaTyc, MHaekc PMA, nnaekc Fush, nnaexc Silness-Loe, xpoHuueckuit
reHepanu3oBaHHbIA NApOAOHTUT, 340POBbLE NOMOCTK pTa.
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LLiesenesa H.A., NlykbaHey K.HO., CnagHeBa H.C. CocTosiHWe napofoHTa NaLMeHTOB C U3ObITOYHOM
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PERIODONTAL STATUS OF OVERWEIGHT PATIENTS
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INTRODUCTION. Today obesity is becoming an epidemic, with the problem of an increasing prevalence
of periodontal tissue disease in the population. There is increasing evidence in the literature of the re-
lationship between periodontal health and body weight. Our study aimed to evaluate the condition of
periodontal tissues of overweight patients.

PATIENTS AND METHODS. In this cross-sectional study, 44 patients were evaluated. 31 overweight/obese
patients were included in the main group, 13 patients with normal body mass index (BMI) formed the
control group. PMA, Fush and Silness-Loe indices were used to assess periodontal status.

RESULTS. An analysis of the relationship between the PMA and Fush indices and the presence of over-
weight/obesity showed statistically significant differences (p=0.006). A higher incidence of advanced
chronic generalized periodontitis was observed in overweight/obese patients compared to normal weight
patients (p=0.007). The odds for advanced chronic generalized periodontitis were 10,0 times higher
in overweight/obese than in normal weight patients (95% Cl 1.87-53.48).

CONCLUSION. Our findings indicate that overweight patients had more severe chronic generalized peri-
odontitis than normal-weight patients.

KEYWORDS: Periodontal status, Excess body weight, Obesity, Periodontal tissue pathology, Periodontal
health status, PMA index, Fush index, Silness-Loe index, Chronic generalized periodontitis, Oral health.
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BBEOEHUE

3aboneBaHus napogoHTa — npobnema, KoTopyto
JIoOM U3yyaloT C AaBHWUX BpeMeH. ABuueHa, AMbpyas
Mape, Mbep Powap v gpyrvue BceM M3BECTHbIE Ucche-
[0BaTenu Toro BpeMeHU NbiTaNucb HaNTU NPUYNHBI
noBpexaeHus TkaHeil nNapofdoHTa. B HacToswee
Bpems pesynbTaTbl ANMAEMMUONOrMYECKNX nccneno-
BaHWI 4E@MOHCTPUPYHIOT TEHOEHLMIO K YBEIUYEHUIO
yucna napopoHTonornyeckmx 3abonesaHuin cpeaum
HaceneHusi. 3T0 NPOMCXOAMUT BBUAY BO3OENCTBUS Ha
OpraHun3M Kak MecTHbIX, Tak 1 06wmx dakTopos. MNpu-
YMHaMM pa3BuTUS 3aboneBaHuii NapoAoHTa CYUTAOT
Cpa3y HecKkosbko GakTOpOB, UrpatoLLMX KITHOYEBYHO
poJib: NAapPOAOHTOMNATOreHHbIe MUKPOOPraHU3Msl,
comaTtuyeckne 3aboneBaHus, Takme Kak caxapHblit
anabet, apTepuanbHas runepTeHsmns, Ncuxmyeckme
3aboneBaHus — pobuun, genpeccun, n3bbIToUHas
Macca TenauT.a.

Onupasicb Ha nocnegHue aaHHble, 30—-70% B3pocno-
ro HaceneHus cTpaH bnvxHero 3apybexbs UMetoT 13-
BbITOYHbIV Bec U 10-30% CcTpapatoT oxxupeHnem. Tem
BpPeMeHeM pacnpocTpaHeHHOCTb OXXMpeHus B Poccuii-
cKkov defepaunmn He TONIbKO HaXOAMUTCS Ha BbICOKOM
YPOBHE, HO 1 pacTéT ¢ kaxabim rogom [1]. Mo oueH-
kam BcemupHoii dpegepaumm oxmperus, k 2025 r. pac-
NPOCTPaHEHHOCTb OXXMPEHWS BO BCEM MUPeE NPEBbLICUT
18% cpenm My>xu4mnH n 21% cpenm >KeHLMH.

B HacTosiWMI MOMEHT OXWpeHue aBnsieTcs
He TONbKO CepbE3HoW coumanbHol npobnemoit ans
ntopen Bcex BO3pacToB, HO U CIIOXHOCTbIO, KOTOpast
BefeT K YXyALIeHWUIO COCTOSHMS 300poBbs. Oxupe-
HMe OnacHO He TOJIbKO HaNlMyMeM NULHero Beca, oT
Yyero YesnioBek MeaneHHo MAET K CHUXKeHU0 KoMdop-
Ta CyLecTBOBaHMS, OHO OMAacHO NOCNeACTBUSMU, TaK
Kak MrpaeT Kto4eByto ponb B pa3BuMTUMK 3abonesaHni
cepaeyvyHo-CoCyanCTon, NuLeBapuUTenbHOM, KOCTHO-
CyCTaBHOI CUCTEM, BNIUSIET Ha pa3BUTUE CaxapHOro
Ounabeta, NoBbILWAET PUCK Pa3BMTUS becnnogus.

CoBpeMeHHbIe AaHHble NuTepaTypbl CBUAETENLCTBY-
IOT O TOM, YTO MeXay OXupeHueM u 3abonesaHnem
NnapoAoHTa CyLlecTByeT B3aumMoces3b [2, 3]. ConocTa-
BMB 3NUAEMMONOrmyeckne gaHHele nccnegosarenem
0 TEeHAEHUMM K YBEJIMYEHUIO PacnpoOCTPaHEeHHOCTH
3aboneBaHuii NnapofoHTa M pocTe KoNMyecTea nauu-
€HTOB C MHAEeKCoM Macchl Tenia (MMT) Bbilwe HopMarib-
HbIX 3HAaYeHW, MOXHO YbeaunTbCs B 3TOM.

MpencraBneHne o XUPOBOW TKaHM, cyrybo Kak
0 XpaHWnuLie 3HepreTMyeckmx pecypcos, yTpayeHo
HaBceraa [4, 5]. XXupoBasa TkaHb cnocobHa npoAay-
LMpoBaTb MHOXECTBO MeTabonmyeckn akTUBHbLIX
BeLLecTB, KOTOpble MOTYT HapyLwwaTb Wan noaaepxu-
BaTb roMeocTas, N03TOMy OHa Npuobpena cTaTyc 3H-
LOKPUWHHOrO opraHa [6, 7]. YctaHOBNEeHo, YTO ropMOH
NenTuH aBnseTcs GakTopoM CUCTEMHOrO BOCManeHus,
BblpabaTbiBaeTCA agmMnoumTaMu, a TakKe CUHTe3npy-
eTcsl B knetkax anutenus gecHbl [8]. JlentuH cnocobeH
CTUMYNMPOBaTh JIEWKOUNTLI, Makpodarn n numaoo-
LMTbl K CMHTE3Y NPOBOCNANUTENIbHbIX LMTOKMHOB [9,
10]. 3TOT paKT roBOPUT O TOM, 4TO U3DLITOYHAsi Macca
Tena, XxapakTepusyoLwascs NoBblWEeHHbIM COAepXa-
HWEM XWPOBOW TKaHW, N NAaTONOrMYecKoe COCTOSAHNe
napoAoHTa HaXoAaTcsa B TeCHOW B3auMocBa3n. PaHee
nccneposaTenun NpoBOAMAN 3KCNEPUMEHT, B X04e
KOTOpOro 66110 YCTaHOBNEHO, YTO YPOBEHb JIenTUHa
3HaYMTEeNbHO NOBLILLAETCA B BOCMANEHHbIX TKAHAX
napojoHTa, YTO KOPpeNupyeT CO CTeneHbo BoCcnanu-
TenbHon nHomnbTpaunm [11-13]. CooTBETCTBEHHO,
NoBblLIEeHHas NPOAYKUMS NenTuHa CTUMynupyeT npo-
AYKUMIO NPOBOCNANNTENbHbIX LUTOKUHOB, 4YTO Npo-
BOLMPYeT BO3HUKHOBEHWE JIOKaNbHOro BOCManeHus.

Lenbto Hacmosiwe2o ucciedoBaHus ABNAeTcs
OLleHKa COCTOSIHUS TKaHel NapoAoHTa NauneHToB
C n3bbITOYHON Maccolt Tena. [Ing AoCTUXeHUs uenmu
nocTasfieHbl ceaylolme 3a4a4n: onpenennts BAns-
HUWe NOBbLILEHHOro NHAEeKCa Macchl Tena Ha cTeneHb
[ecTpyKunn MexxsybHbIX Neperopofok 1 yCTaHOBUTb
CTeneHb TSXXEeCTU NaToNornv NapoaoHTa C MOMOLLbLIO
Bbl6paHHbIX METOA0B UCCIeA0BaHUS.

MATEPUAJIbl U METO4bl UCCJIEAOBAHUSA

B uccnepgoBaHue BkntoyeHo 44 naymeHTa. Pacnpe-
neneHue B OCHOBHYH M KOHTPOJbHbIE TPyMMnbl Npo-
MCXOAMNO C Y4ETOM MHAEeKca Macchl Tena (MMT). OH
paccuuTbiBasica no popmyne nytem gefieHus noka-
3aTens Macchl Tena B KMJorpaMmmax Ha nokasaTesib
poCTa YesioBeKa B MeTpax 1 BO3BeAEHHbIV B KBagpaT
(kr/m?). UMT paccumTbiBancs nocie NpoBefeHHoro
onpoca, B xofe KOTOPOro y nauveHTa noayyanu
nHdopMauumio 0 pocTe 1 Bece. B ocHoBHytO rpynny
BK/OYEH 31 nauMeHT c n3bbITOYHOW Maccol Tena
n oxupeHumeM (MMT 225 kr/m?), B KOHTPOJIbHYHO
rpynny Bownu 13 naumMeHToB C HOPMasnbHOW MaccoWn
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Tena (18,5<UMT < 25). CbopMupoBaHHbIE rpynnbl
COMOCTaBWMbI MO BO3PACTy U NoJy.

Kputepusmm oLeHK1 NapoAoHTONOMMYECKOro cTaTyca
MaLMeHTOB C U3BbITOYHOIM Maccol Tena cTanu:

1) nnaexkc PMA, no3BonuBLLIMIA onpeaenuTb Hanvune
BOCManeHus, ero NPoTsHXKEHHOCTb U TsxecTb. OueHka
npenycMaTpuBaeT y4YeT pacnofioXXeHus oyvara Bocna-
JIleHus 1 cTeneHn nopaxeHus: 0 6annos BeiCTaBNSeTCS
npw OTCYTCTBUM CMMNTOMOB; 1 Bann npegnonaraert nopa-
YKeHWe AecHeBoro Cocouka; 2 banna BoiCTaBnseTcs npu
nopakeHnm Kpaeeoi obnactv gecHsol; 3 6anna B ciyyvae
BOCManeHnsl anbBeoNSPHOro yyacTka. MHaekc paccyu-
ThiBaeTcs no ¢opmyne: cymma bannos/nx3 (B %), rae
N 03HaYaeT KoNM4ecTBo 3yHoB. 3HayeHne MeHbLle 30%
03HayaeT Nerkyto cTeneHb (BocnaneHme MexsybHoro
cocouka), 31-60% — cpegHtoto (BocnaneHue JecHeBoro
Kpas), a bonee 60% — Tskenyto cTeneHb (BocnaneHue
NPUKPENNEeHHOW AeCHBbI). 3aTeM DObln paccynTaH NPOLEHT
NauMeHToB C NErKOM, CpefiHen 1 TSHXENOM CTeneHbo BOC-
nanexHus.

2) nHgekc Fush, no3BosiMBLWINIA NPOM3BECTM OLEH-
Ky CTEeNeHW AecTpyKUUN Mex3ybHbIX Nneperopoaok
no AaHHbIM peHTreHorpadguun. NokasaTenun oueHKK
MHAekca: 4 — oTcyTcTBMe pe3opbuumu anbBeonsap-
HOro OTPOCTKA; 3 — pe3opbumsi KocTh Ha 1/3 anuHbl
KOpHS; 2 — pe3opbumst 0o 2/3 onvHbl KopHs; 1 — pe-
30pbums bonee 2/3 anuHbl KOpHS; 0 — oTCyTCTBUE
3yba, BbI3BaHHOE naTtosiorner napogoHTa. MHAekc
BbluMcnsetcs no popmyne: cymMma BCex rnokasare-
nei/konnyectBo obcnenoBaHHbIX 3y60B x 4 (BKIItO-
Yas yaaneHHole). MposieneHme natonorum NapoioHTa
dukcupyeTcs B UHTepBane nHaekca Fush ot 1 o 0,
CTeneHb TAXeCTU KOTOpOoro TeM Bbilwe, Yem bnunxe
WHAOEKC K HYJHO.

3) nHpekc Silness-Loe ¢ uenbto onpeneneHus
YPOBHS rUrneHsbl nonoctu prta. Mpu onpeneneHun
MHOEeKCa 0OCMaTPUBAtOT AecHy B obnactu cnenyrowmx
3yboB: 1.6, 1.2, 2.4, 4.4, 3.2, 3.6. OueHUBAIOT COCTOSI-
HWe gecHbl B 06nacTu Kaxaoro 3yba Ha 4 NoBepxHo-
CTIX: — AWUCTaNbHAs; — MeaunanbHas; — BecTubynsp-
Hasl; — A3bl4Has. 0 — fecHeBoW Kpal NOBEPXHOCTU
3yba cBoboAeH oT BAsILLKKM U MsirKoro 3ybHoro Hanerta;
1 — bnawka He BM3yanusnpyercs, Ho 3ybHoI Hanet
3aMeTeH Ha KOHYMKe 30HAA; 2 — TOHKWIA ok bnsiw-
Kn B 06N1acTM 4eCcHeBOro y4yacTka; 3 — MHTeHCUBHbIE
OTNOXEHUSI MATKoro 3ybHoro Hanerta. MHaekc paccum-
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TbIBAETCs N0 popMyne: CyMMa 3Ha4YeHUIN ANst KaKaoro
3yba/n obcnegyembix 3y6oB.

AHanNu3 Nosly4YeHHbIX A4aHHbIX NPOBOAWICS C MOMO-
Wb NporpaMMHoON nnaTdopMbl CTAaTUCTUYECKOTO
aHanu3sa IBM SPSS Statistics 26. KonnuectBeHHbIe
OaHHble ONUCbIBANINCL C MOMOLLbI0 MeauaHbl (Me),
3HaYeHUit HUXHero n BepxHero kBaptunen (Q1; Q3).
Mpu onncaHMM KaTeropnanbHblX AaHHbIX YKa3blBa-
NNCb abCONOTHbIE 3HAYEHMS U NPOLEHTHbIe 4oNu.
CpaBHeHwue AByX rpynn no KoJiMyecTBeHHOMY MNoka-
3aTento, pacnpenesieHne KOToporo oTan4anocb oT
HOPMasbHOrO, BbINOMHSNOCh C NOMoLbo U-kputepus
MaHHa-YntHu. CpaBHeHMe NpoLEHTHbIX Aonen npu
aHanm3e YeTbipexnonbHbIX Tabnny ConpsaXXeHHOCTH,
ec/IM MMHMMasbHOe NpearnonaraeMoe YNCNo MeHee
10, BbINONHANOCH C MOMOLLLK TOYHOrO Kputepus du-
wepa. B kauectBe konnyecTtBeHHoOU Mepbl 3dpdekTa
Npu CpaBHEHUU OTHOCUTENbHbIX NOKa3aTenei Hamu
MCNOJIb30BaJICA NOKasaTeflb OTHOWEeHMWS LWaHCoB
¢ 95%-bIM goBepuTenbHbiM MHTEpBanoM (OLL; 95%-
1 OW). Paamep addekTa (cMna ceasmn mexay npusHa-
KaMu) oueHuBancs ¢ nomouwbto V Kpamepa. CpaBHe-
HWe NPOLeHTHbIX f0M1ei NPy aHaIM3e MHOTONOJIbHbIX
TabnmL, CONps>XeHHOCTV Npu NpeanosiaraeMoM yucne
HabnopeHunit meHee 5 B 6onee yem B 20% s4eek Bbl-
NOJIHSNOCH C NOMOLLbIO TOYHOrO Kputepus duwepa.
Post-hoc aHanu3 npoBoanncs ¢ NOMOLLbIO NOMpPaBKK
BengyamuHu-Xoxbepra. MporHoctnyeckast Mogens,
XapakTepu3sytouas 3aBUCMMOCTb KOJIMYECTBEHHOW
nepemMeHHou oT GaKTOpOB, NpeACcTaBNeHHbIX Konuye-
CTBEHHbIMW NOKa3aTtensamu, paspabatbiBanack C NOMO-
b MeToa NapHOW NIMHenHoi perpeccnn. Kputuye-
CKWI YpOBEHb 3HAYMMOCTW HyNeBOM CTaTUCTMYECKOW
runoTesbl (06 OTCYTCTBUM 3HAYUMBIX Pa3NnUYUii Un
$aKTOPHbIX BAUSHWIA) NPUHMMAnNKM pasHbiM 0,05.

PE3YJIbTATbl UCCJIEQOBAHUSA

B xone obcnenoBaHUst NauMeHToB BbliM paccymn-
TaHbl 3HaYeHuss nHgekca PMA. B ocHoBHoW rpynne
BOCMNaneHne Mex3ybHoro cocoyka Habnroganoch
y 6 (19%) nauneHTOB, BOCNasieHe AecHeBoro Kpas
y 12 (39%) naumeHToB 1 BOCnaneHue npukpenieHHowm
necHbl y 11 (36%) nauneHToB. Y 2 (6%) naumeHToB
BOCMNANIUTENbHbLIX U3MEHEHWUI TKaHel NapoAoHTa Bbl-
ABNEeHO He bbI10. B KOHTPOSIbHOM rpynne BocnaneHue
Mex3ybHoro cocovka Habntoganock y 5 (38%) nauu-
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NHupekc PMA, %

B NauvenTsl ¢ M36bITOYHO Maccoil Tena

L

[[] NauwvenTsl c HOpMansHoM Maccoii Tena

PucyHok 1. 3HaueHus uHOekca PMA B nod2pynnax nayueHmoB ¢ u3bbimo4yHol u HopMmaneHol maccoli mena

€HTOB, BoCMNaneHune gecHeBoro kpas y 3 (23,5%) naum-
€HTOB, BOCNaneHune npukpenneHHomn aecHbl y 2 (15%)
nauuneHToB. Y 3 (23,5%) nauneHToB BOCNanuUTeNbHbIX
N3MEHEeHWI B TKaHSIX NapoAOHTa BbISIBNEHO He Bbino.
Mpw aHanu3e 3aBucumoctn nHgexkca PMA ot Hanuuus
n36bITOYHOI MacChl Tena HBbinun BbiIBAEHbI CTAaTUCTK-
4yecku 3Haunmble pasnuums (p =0,006). Tak, B OCHOB-
HOW rpynne nauneHToB C n3bbITOYHO Maccoli Tena
nHaekc PMA 6bi1 CTaTUCTUYECKM 3HAYUMO BbilLe, YeM
B KOHTPOJIEHOW rpynne c HOpMasbHOW Maccow Tena,
meauaHa coctaBuna 43 (31,5; 64) % v 17 (13; 35) %,
COOTBETCTBEHHO (CM. pUCYHOK 1).

Hamu Bbina oueHeHa 3aBMCMMOCTb MHAekca PMA
OT MHAEeKca Maccel Tena. Habniogaemas 3aBUCMMOCTb
onucbiBaeTcs ypaBHeHueM (1):

Y= =569+ 3,46 %X, 6))

fne YPMA
Tena, Kr/m2,

Mpu yBenuyeHMM uHOEKca Maccbl Tena Ha
1 kr/M? cnegyet oXnaaTb YBeMyeHus uHaekca PMA
Ha 3,46%.

=unHpgekc PMA,%, X,wr = MHOEKC Macchl

KoppensiuMoHHas cBa3b Mexay nHagekcom PMA
n UMT npsimas, BbICOKOW TECHOTbI MO wWKane Yen-
[l0Ka, CTaTUCTMYECKM 3HaYnumas (rxy= 0,791, p<0,001)
(cM. pucyHok 2). BkntoyeHHble B Mogenb GpakTopbl
onpegensanu 63,6% aucnepcumn nHgekca PMA.

Pacuet nHgekca Fush pnan cnepytowme pesynbtaThbi:
B OCHOBHOW rpynne megunaHa coctaeuna 1,60 (1,23;
2,85), B KOHTPOJIbHOI Fpynne MeanaHa cocTaBuna
3,05 (2,85; 3,20), BbisiBfIeHHbIE pa3nuyuns sBASOTCS
CcTaTUCTUYeCKM 3HaunuMbiMu (p =0,006). Hamu 6bina
oLeHeHa 3aBMCMMOCTb MHAekca Fush ot nHpekca
Maccel Tena. Habnogaemas 3aBUCMMOCTb ONUCHIBA-
eT1cs ypaBHeHUeM (2):

Yeus=6:71-0,16 X, - 2)

fne YFUSH
Tena, Kr/m2.

Mpu yBennyeHMn MHOEKCa Maccbl Tena Ha
1 kr/m? cnepyet oxuaaTtb yMeHbLieHust uHaekca Fush
Ha 0,16.

KoppensuunoHHas cBa3b Mexay uHgekcom Fush
n MMT obpaTHas, BbICOKOW TECHOTHI MO WKane Yen-

=unHgekc Fush,%, XMMT = WHOEKC MacChl
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[0Ka, CTaTUCTUYECKU 3HaYnMmas (rxy=—0,818, p<0,001)
(cM. pucyHok 3). BkntoyeHHble B Mogesib GaKTopbl
onpepensinu 66,9% gucnepcum nnaekca Fush.

Mpv MHTepnpeTaummn pe3ynbTaToB MHAekca Silness-
Loe BbISICHEHO, YTO Y OCHOBHOW rpynnbl 0bcnieoBaH-
HbIX B KosinyectBe 19% nauneHToB BbiNn MHTEHCUB-
Hble OTNIOXXEeHUS MATkoro 3ybHoro Haneta, y 12%
nauneHToB Habnoaanca TOHKUI col bnawkm B 06-
JIACTV [eCcHeBOoro yyacTka, y 13% nauuneHToB bnsiwka
He BM3yanunsmpoBanacbk, HO 3ybHoI Hanet bbin 3ame-
TeH Ha KOHYMKe 30HAa, Y 56% naumeHToB AecHeBow
Kpa noBepxHocTu 3yba 6bin cBoboAeH oT BasiwKm
n Markoro 3ybHoro Hanerta. B KoHTponbHOW rpynne
WHTEHCUBHbIE OTNOXEHMUSI MSITKOro 3y6HOro Haneta
vy 15% nauueHToB, TOHKWI cnoli bnsiwku Habnwogan-
cs B 0bnactv gecHeBoro yyactka y 23% naumMeHTos,
bnsawkKa He BU3yanusMpoBasacb, Ho 3ybHo Hanet 6bin
3aMeTeH Ha KOHYMKe 30HAa Y 39% nauneHToB, gecHe-
BOJW Kpal noBepxHOCTK 3yba bbin ceoboaeH ot bnsw-
KM 1 Msirkoro 3ybHoro Haneta y 23% nauuneHTos. MNpu
aHanuse 3aBUCMMOCTM rpagdaumnii nHaekca Silness-Loe
OT HanNUyus M3bbITOYHOW MacChbl Tena CTaTUCTUYECKN
3HAYUMBbIX pa3nnymnii BeisiBNieHo He bbino (p=0,131).

pagaumm cteneHemn THKeCTn XpOHNYeCKOoro reHe-
pasn30BaHHOrO MapoOAOHTUTA B OCHOBHOW W KOH-
TPOJIbHOW rpynnax npegcrasneHo B Tabnuue 1.

Mpn aHanuse 3aBUCMMOCTM CTENEHU reHepanu-
30BaHHOrO NapoAOHTUTA OT HaNN4YuMs M3BbITOYHOW
Macchl Tena H6binun BbIsSIBNEHbl CTaTUCTUYECKN 3HAYK-
Mble pa3nuuus (p=0,012). BbisiBneHHble pa3nunyus
bbinn obycnoBneHbl bonee BbicOKoM YactoTomn XIM

TSOKENOW CTeneHu cpeam naumMeHToB C M30bITOYHOWN
Maccov Tena no CpaBHEHWIO C NauMeHTaMu, nmero-
LWMMKU HOpMasbHYt0 Maccy Tena (p =0,024). LWWaHcbl
Hanuuus XIT THKENON cTeneHun y naumeHToB ¢ U3bbl-
TO4YHOM Maccol Tena B 10,0 pas Bbiwe, Yem y naumeH-
TOB C HOpManbHoW Maccoi Tena (95% W 1,87-53,48).
Mex gy conoctaBnsiemMbiMu NpuM3HakaMu oTMevanach
OTHOCUTENbHO cunbHas cBa3b (V =0,448).

OBCY)>XOAEHUE PE3YJIbTATOB

Hanbonblwunin MHTEepec Ana Hac npeacTaBnsso
n3yyeHune KnuHuyeckmnx ocobeHHocTen XM 6onbHbIX
€ U3bbITOYHON Maccol Tena, KoTopble SIBASIKOTCS BOC-
NPUUMMUYUBBIMU K KOMIIEKCHOW Tepanuu, Ho, BMecTe
C TeM, YacTo He MoJly4atoT CBOEBPEMEHHOro U MoJi-
HOrO NeYeHunst NaTonorMn NAapoaoHTa.

OcCHOBHble BuonornyeckMe MexaHusMmbl BIUSHUS
M3b6bITOYHONM MaccChl Tena Ha NAapOAOHT HEU3BECTHbI,
O[IHaKO ornpefeneHHy posb MOTyT UrpaTb FTOPMOHbI
M LUMTOKMHbI XXMPOBOM TKaHU. XKMpoBas TKaHb sBNIS-
eTCs He MPOCTO MacCMBHbIM pe3epByapoM TpUriu-
LepuaoB Tena, Ho TakXXe U Npou3BOAUT OFTPOMHOE
KOJIMYeCTBO LUUTOKMHOB U TOPMOHOB, Ha3BaHHbIX
aguNOKMHAMWN MU afUNOLUTOKMHAMU, KOTOpbIe
B CBOIO 04epefb MOryT NOBAVSATbL Ha TKaHU NapodoHTa.
XnpoBasi TkaHb NPOM3BOANT Takne NpoBOCNaNUTeNb-
Hbl€ LUMTOKUHbI, Kak GaKTOp HeKpo3a onyxonu anbda
(TNF-a) n nHtepnelikuH 6 (IL-6), koTopble siBRstOTCA
rnaBHbIMW MHAYKTOPamu npounsBoactea C-peakTums-
Horo 6enka octpoi ¢asbl B neveHn. OgHako ciepyet
OTMETUTb, YTO 3Ta CBA3b MOXET 0Ka3aTbCA MyJibTUHA-

Tabnuuya 1
papauum cteneHen Taxkectu XM B nogrpynnax nauvMeHToB
C HOpManbHOI U U36bITOYHON Maccoli Tena
Hanuuwme OtcyTcTBUE
136bITOYHOIN Maccbl Tena M36bITOYHOM Macckl Tena
(n=31) (n=13) P
Abc. % Abc. %
3p0poBble TKaHU NapoAoHTa 2 6,5 3 23,1
XIM nérko cteneHm 3 9,7 5 38,5
0,012
X cpepHew cteneHun 6 19,4 3 23,1
XM taykénoi cteneHun 20 64,5 2 15,4

* — paznuyusg cmamucmuyecku 3Hadumsi (p <0,05)
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npaeneHHoin. Tak, npoaykums TNF-a u IL-6 xxunposon
TKaHbl0 MOXeT BbITb MHAYLMPOBAHa ANMONoaAncaxa-
puaoM rpamoTpuuaTtenbHbix baktepuii npu Bocna-
nnTenbHbIX 3aboneBaHnsax NapofoHTa, YTO MOXeT
noTeHUManbHO BNMATL HA pa3BUTUE aTepockieposa
n gucnunugemum [14, 15].

B xope aHanusa pe3synbTatoB Hamu bbina BbisiBe-
Ha 3aKOHOMEPHOCTb 3aKOHOMEPHOCTb YTAXeneHus
XIT B rpynne nauMeHToB C M3bbITOYHOW Maccoi Tena
BHE 3aBWCMMOCTMN OT YPOBHS FUrMeHbl NOAOCTKN pTa.
Bonee nonoBuHbl 0bcneayemMbix OCHOBHOW rpynnbl
MMenn BbICOKUI YPOBEHb M’MrmeHbl NonoCTu pTa, npu
3TOM Y MHOTUX U3 HUX TKaHW NapoAoHTa Y MHOIMX
M3 HMX No nHaekcaM PMA u Fush TkaHW napofoHTa
Haxogunucb B coctossHum natonorunn. Coopmupo-
BaNncCb 3akoHoMmepHocTU: UMT > 25 Kr/mM? + HU3KUi
YPOBEHb rnrueHsbl = ygenunyeHume sepostHoctu XITl
C PUCKOM pa3BUTMSA MOPaXKeHUs NapofoHTa TaXxe-
noii cteneHn; UMT > 25 kr/m? + BbICOKUIA YpPOBEHb
rMrneHsbl = puck Tsxxkenow crenenu X He cHuWkaeTcs;
NMT < 24,9 kr/mM? + HU3KUIA YpOBEHb TMIMEHbI = PUCK
Taxenon creneHu XIM; UMT < 24,9 kr/m? + BbICOKUIA
YPOBEHb TMrneHbl = HeT pucka passutusa XITl. 370
cornacyercs C AaHHbIMM psiAa aBTopoB [16-18], Tak-
)K€ YKa3bIBalOLWMX Ha Hann4yne TeCHOW B3aMMOCBS3M
MeXAY OXUPEeHNeM, CTeneHbIo TAXEeCTU NaToNormm
NMapoAoHTa ¥ BbIPaXXEHHOCTW BOCNANUTENbHbIX SiBfe-
HWIA B NapoaoHTe y HOMbHBIX.

Mcxoas 3 nonyvyeHHbIX HAMU AaHHbIX M aHanu3a
OaHHbIX IMTepaTypbl MOXHO CAenaTh BbIBOA O HaNu-
YUK TECHON B3aMMOCBS3M CTEMEHU TSHXKECTU NaTono-
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INTENTION TO SMOKE TOBACCO PRODUCTS AMONG SENIOR SECONDARY
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INTRODUCTION. Adolescence is a period in which many adolescents start exploring certain risky
behaviours like tobacco use. Adolescent tobacco use is a significant global public health challenge. This
study was conducted to determine the intention to smoke tobacco products among coeducational senior
secondary school students in Uyo LGA, Akwa Ibom State.

MATERIALS AND METHODS. A cross-sectional study was conducted among 200 senior secondary school
students aged 10-19 from January 2020 to December 2020. A multi-stage sampling technique was used
to select respondents from four senior secondary coeducational schools. Data were collected using
a semi-structured interviewer-assisted questionnaire.

RESULTS. Mean age of respondents was 15.3+ 1.4 years, and 110 (55.0%) of them were males. The
prevalence of intention to smoke tobacco products among the respondents was 75 (37.5%). 43 (21.5%)
of them reported peer pressure as the reason for their intention to smoke. 190 (95.0%) of them knew
that cigarette smoking is harmful to their health. There was a statistically significant association between
respondents’ sex, ever smoked, currently smoking, age at first experience, last experience, having
a sibling that smokes, having friends that smoke, and intention to smoke tobacco products (p<0.05).
CONCLUSION. Adolescents with these risk factors should be prioritized by smoking prevention efforts.
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bacco Use, Public Health, Peer Pressure, Smoking Prevention Efforts, Risk Factors.
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M YceH AHuekaH 3kaHeM — aniekanusen.ek@gmail.com

BBEJAEHME. MoapocTKOBbIN BO3pAcT — 3TO Nepuof, Korga MHorme nogpocTku HaunHatoT npoboBaTb
onpepeneHHble BUAbl PUCKOBAaHHOIO NoBeAeHus, Takne kak TabakokypeHue. MogpocTkoBoe Tabako-
KypeHue — cepbe3Has rnobanbHas npobnema obLecTBeHHOro 34paBooOXpaHeHus. 3To uccnegoBaHue
6b1710 NPOBEAEHO C Lienbio onpeaeneHns HamepeHus KypuTb TabauHble U34enus cpeau yvalmxcs crap-
LUIMX KNAacCoB CpeaHel KONkl COBMECTHOro 06yyeHusi B pailoHe MecTHOro caMoynpasneHus Yiio, wrat
AkBa-Nbom.

MATEPUAJIbl U METObI. NMpoBeneHo nonepeyHoe uccnegosanue ¢ yyactuem 200 yyawmxcsa ctap-
LUMX KNACCoOB cpeaHei wkoJsbl B Bo3pacte oT 10 o 19 net ¢ sHBapsa 2020 roga no gekabps 2020 roaa.
MeTtonom MHoroatanHou Beibopkm 6binn oTobpaHbl pecnoHAeHTHl U3 YeTbipex CTapLlumx Kiaccos obue-
0o6pazoBaTesibHbIX LWKOJ C COBMECTHLIM 0byyeHneM. [laHHble 6b11m cobpaHbl MyTeM MHTEPBbLIOUPOBaHUS
C MCNONb30BaHWEM MONYCTPYKTYPUPOBAHHOIO ONPOCHMKA.

PE3YJIbTATbI. CpegHuit Bo3pacT pecnoHaeHToB coctasun 15,3+1,4 net, cpean obcnenoBaHHbIX Hb110
110 (55,0%) nuu, My>xckoro nona. PacnpoctpaHeHHOCTb HaMepeHUst KypuTb TabayHble U3nenus cpeau
onpolueHHbIx coctaBuna 75 (37,5%). 43 (21,5%) pecnoHaeHTa Ha3Banu AaBneHWe co CTOPOHbI CBepCT-
HUKOB NPUYMNHON cBOEero HamepeHus Kyputb. 190 (95,0%) yyalmxcs 3Hanu, YTo KypeHue curapeT BpeauT
MX 300pOBbHO. bblna BbisiBNEHa CTaTUCTUYECKM 3HAYMMasl CBSI3b MeXAy NOJIOM PeCcnoHAEHTOB, OMNbITOM
KYPEHUS B NPOLLIIOM, KYPEHWEM Ha MOMEHT UCCIe[0BaHMs, BO3paCTOM Ha MOMEHT NepBOro onbiTa Kype-
HWS, BpeMEeHeM C MOMEHTa NOoCJIieAHero KypeHus, Hannimem Kypsiwero bparta nnu cectpsl, Hannynem
Opy3eli, KoTopble KypsiT, U HaMepeHnem Kyputb TabauHble nsgenus (p<0,05).

3AKJIKOYEHUE. NMoapocTku € BbieyKa3aHHbIMU GakTOpaMn pUcKa AOHKHbI pacCMaTpUBaTbCS Kak Npuo-
puTeTHas rpynna npu npoBeAeHUn MeponpuaTUii, HanpaBaeHHbIX Ha NPoPuUNaKkTUKy TabakokypeHus.

KJTKOYEBbBIE C/TIOBA: HamepeHue KypuTb, TabayHble 3genus, yyalmecs CTaplwmx KnaccoB cpeaHen
wKonbl, ynoTpebneHme tabaka nogpoctkamu, obwecTseHHoe 34paBooXpaHeHue, faBieHme cBepcT-
HWKOB, Mepbl N0 NPeAOTBPALLEHNIO KyPeHUs, GakTopbl puUcKa.

Ong UUTUPOBAHUSA: YceH A.3., Xaponba A., Berbom 3.U., Apxu MY., Oumkna Y., Nonyna O.A. OT-
HoweHue K TabakoKypeHMto yyalmxcst cTapwmnx Knaccos cpefHert wkonbl (Yio, wrat AkBa-Nbom,
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INTRODUCTION

Tobacco use among young ones remains a signifi-
cant global public health challenge, especially in Low
and Middle-Income Countries (LMICs) [1, 2]. The
vast majority of smokers begin using tobacco prod-
ucts well before the age of 18 years [2—4]. If current
trends continue, a lifetime of tobacco use would re-
sult in the deaths of 250 million children and young
people alive today, most of them in low-and middle-
income countries (LMICs) [5, 6].

In recent years, the tobacco control community
has shifted its focus to LMICs, which are becoming
a major market for tobacco companies seeking to
expand their profits and compensate for dwindling
markets in higher-income countries [7]. Many coun-
tries in sub-Saharan Africa are in the first stage of
the tobacco epidemic [7]. Nigeria, the most popu-
lous country in Africa, with an estimated 44% of its
population under the age of 18 years, remains an
attractive market for the tobacco industry [8]. The
2008 Global Youth Tobacco Survey (GYTS) conducted
among children aged 13-15 years in five sites across
Nigeria showed rates of smoking experimentation
ranging from 4.7% in Ibadan (South Western re-
gion) to 16.1% in Kano (Northcentral region), while
current smoking rates ranged from 0.3% to 11.4%
among girls and boys in Kano state respectively. Fur-
thermore, 2.9% of girls in Ibadan and up to 17.8% of
girls in Lagos state who had never smoked cigarettes
reported that they were likely to initiate cigarette
smoking within the next year [9].

Accessibility of different types of tobacco products
to young ones has been identified as an important
determinant of tobacco use [10]. Reducing the acces-
sibility of cigarettes to young people can significantly
reduce smoking them [10, 11]. Studies in more de-
veloped countries showed that youth who perceived
cigarettes as relatively easy to get were more likely
to become regular smokers compared with those
who perceived cigarettes as more difficult to ob-
tain [10, 11]. Another study analyzing adolescents’
tobacco access policies, compliance, and enforce-
ment concluded that aggressive and comprehensive
approaches to limiting access lead to significant re-
ductions in young people smoking [12]. To reduce or
eliminate tobacco use globally, the World Health Or-
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ganization facilitated the Framework Convention on
Tobacco Control (FCTC), the first public health treaty
endorsed by more than 180 countries worldwide and
ratified by the Nigerian Government [2, 5, 6]. Article
16 of the WHO FCTC treaty focuses on “Sales to and
by children” and states that “parties should adopt
and implement effective legislative, executive, ad-
ministrative or other measures at the appropriate
government level to prohibit the sales of tobacco
products to persons under the age set by domestic
law, national law or eighteen” [2, 13, 14].

MATERIAL AND METHODS

Study area

Uyo is the State capital of Akwa Ibom. It is one of
the 31 local government areas that make up Akwa
Ibom State. The estimated population according to
the 2006 census is 436,873. Uyo people are of the
Ibibio ethnic group and speak the Ibibio language.
Uyo’s local government area has about 32 seconda-
ry schools. Secondary schools are more private than
public schools.

Study population

The study was conducted among senior secondary
school students (SS 1-3) of public and private schools
in the Uyo local government area of Akwa Ibom State.

Sampling

A cross-sectional design was used for this study
and a multi-stage sampling technique was used to
select the study population for this study. The 31 lo-
cal government areas (LGAs) of Akwa Ibom State were
identified and stratified into rural and urban with
29 rural and 6 urban LGAs. Among the 6 urban LGAs,
one (Uyo LGA) was randomly selected using a simple
random sampling method. All the senior secondary
schools were identified and stratified into public and
private coeducational schools in the selected urban
LGA. The list of these schools was obtained from the
Akwa Ibom State Ministry of Education. A simple
random sampling method was used to select two
schools from each stratum. The total number of stu-
dents (SS 1-3) in the four selected schools was 200.
The number of respondents in each school was de-
termined by proportional allocation. In each selected
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school, respondents were selected from SS 1, 2, and
3 using the class register of the different arms (A, B,
and C). A simple random sampling method was used
to select the first student. Thereafter every 4th stu-
dent was recruited using systematic sampling.

Data collection

Data were collected using a semi-structured self-
administered questionnaire. The questionnaire was
adopted from Global Youth Tobacco Survey (GYTS).
The questionnaire was in six sections with 28 ques-
tions which include socio-demographic characteris-
tics. The questionnaires were completed by the re-
spondents with interviewer assistance in the selected
classrooms during the period assigned by the school
authority. Ethical approval for this study was obtained
from the Akwa Ibom State Ethical Review Committee.
Permission to conduct this study was also obtained
from the Commissioner for Education, Akwa Ibom
State, and this was presented to the Principals of the
selected schools to allow the students to participate
in the study. All consenting students in each class;
SS 1, 2, and 3 of selected senior secondary schools
whose names are fully registered in the class reg-
ister by the start of the academic session and aged
12-19 years of age.

Study variables

The dependent variable was intention to smoke
tobacco products, while the independent variables
were socio-demographic data and other factors that
may be associated with intention to smoke tobacco
products such as the age of respondents who had had
their first sexual experience, and respondents having
a friend that smokes.

Data analysis

Questionnaires were checked for errors and
cleaned at the end of each day. Data were entered
into the computer and analyzed using SPSS version
20. Errors were checked for and corrected. Relevant
frequencies, proportions, percentages, and means of
variables were generated. Cross tabulation was done
and the Chi-square test was used to test associations
between variables at a 5% level of significance and
intention to smoke tobacco products.

RESULTS

A total of 200 participants drawn from two pub-
lic and two private coeducational senior secondary
schools in Uyo Local Government Area of Akwa Ibom
State were enrolled for this study and the response
rate was 100%.

Socio-demographic characteristics of respondents

Table 1 shows the socio-demographic characteristics
of respondents. The age of the respondents ranged
from 10-19 years with a mean age of 15.3+1.4 years.
The majority of the respondents (72.0%) were 14—
16 years of age and 110 (55.0%) of them were males.
About 70 (35.0%) of the respondents were in SS 3 class
and 149 (74.5%) belong to the Ibibio ethnic group.

Table 1
Distribution of sociodemographic
characteristics of respondents (N =200)

Variable Frequency | Percentage
Age
10-13 15 7.5
14-16 144 72.0
17-19 41 20.5
Mean (+SD) 15.3(%£1.4) -
Sex
Male 110 55.0
Female 90 45.0
Class
SS1 65 32.5
SS2 65 325
SS3 70 35.0
Ethnicity
Ibibio 149 74.5
Anang 21 10.5
Efik 14 7.0
Others 16 8.0

Current tobacco smoking status of respondents
Table 2 shows the current tobacco smoking status
of respondents. About 99 (49.5%) of the respondents
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have ever smoked or experienced tobacco smoking
even one or two puffs and 76 (38.0%) reported ever
smoked a cigarette. Less than half of the respondents
(25.0%) had their first experience at ages 12—13 years.

Assessment of respondents’ awareness of adver-
tisement and promotion of tobacco products

Table 3 shows respondents’ awareness of advertise-
ment and promotion of tobacco products. The assess-
ment was done using participants’ responses to three
questions. Results showed that 64 (32.0%) of the re-
spondents have noticed any advertisement or signs
promoting cigarettes in stores where cigarettes are sold
in the last 30 days. More than half of the respondents
(59.0%) have seen people using tobacco products on TV,
in videos, or in movies and just 15 (7.5%) of them would
ever use something with a tobacco label used to promote
tobacco products. 197 (98.5%) had a good awareness of
advertisements and the promotion of tobacco products.

Table 3
Respondents’ awareness of advertisement
and promotion of tobacco products (N =200)

Variable Frequency | Percentage

Saw tobacco adverts or signs in shops within
30 days

Yes 64 32.0

No 136 68.0

Saw people using tobacco products on TV, videos,
or movies within 30 days

Yes 118 59.0
No 65 32.5
| have not watched

TV, video, or movies 17 8.5

in the past 30 days

Would you ever use or wear something that has
a tobacco company or tobacco product’s name or
picture on it

Yes 15 7.5
No 165 82.5
May be 20 10.0

Table 2
Respondents’ current
tobacco smoking status (N =200)
Variable Frequency | Percentage
Ever smoked or experimented
Yes 99 49.5%
No 101 50.5%
Type of tobacco product used
Cigarette 76 38.0%
Shisha 14 7.0%
Hand-rolled tobacco 9 4.5%
None 101 50.5%
Age of first exposure
5-7 1.0%
8-9 3 1.5%
10-11 16 8.0%
12-13 50 25.0%
14-15 28 14.0%
Never smoked before 101 50.5%
When last smoked
Today 4 2.0%
Some months ago 4.5%
Some years ago 86 43.0%
Never smoked before 101 50.5%
Currently how often do you smoke tobacco
Daily 3 1.5%
Less than daily 3 6.0%
Not at all 194 97.0%
In the past how often do you smoke tobacco
Daily 40 20.0%
Less than daily 49 24.5%
Not at all 101 50.5%
I don’t know 10 5.0%

www.jscientia.org

Assessment of respondents’ intention to smoke
tobacco products

Table 4 shows respondents’ intention to smoke to-
bacco products. The assessment was done using par-
ticipants’ responses to four questions. Results showed
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that 38 (19.0%) of the respondents would most likely
smoke if their best friends offer them a cigarette.
About 99 (49.5%) of the respondents reported ever
thought of smoking, 43 (21.5%) of them reported
peer pressure as the reason for the thought of smok-
ing, 26 (13.0%) reported the feeling to be sexually
aroused as the reason for thought and 18 (9.0%) of
them would most likely smoke cigarette in the next
1 year. 75 (37.5%) have a strong intention to smoke.

Table 4
Respondents’ intention to smoke (N =200)

Variable Frequency | Percentage
Would smoke if offered cigarette
Definitely 18 9.0
Most likely 38 19.0
Less likely 36 18.0
No 101 50.5
I don’t know 7 3.5
Ever thought of smoking
Yes 99 49.5
No 101 50.5
If yes, the reason
Peer pressure 43 21.5
etemelel |1 o
:tl)lybe aroused sexu- % 13.0
Anger 23 115
Just feel like to taste 4 2.0
Parents influence 2 1.0
Never smoked before 101 50.5
Would you smoke a cigarette in the next one
year
Definitely 1 0.5
Most likely 18 9.0
Less likely 3 1.5
No 173 86.5
| don’t know 5 25

Bivariate analysis

Association between socio-demographic charac-
teristics and intention to smoke tobacco products

Table 5 shows the association between intention to
smoke tobacco products and the socio-demographic
characteristics of respondents. Among those who had
ever smoked; the males (26.4%) compared to the fe-
males (12.2%) had had the intention to smoke tobac-
co products. This was statistically significant (p<0.05).

Association between selected factors and inten-
tion to smoke tobacco products

Table 6 shows the association between selected
factors and intention to smoke tobacco. Among
those that had ever smoked; those that had ever
smoked even one or two puffs (40.4%) compared
to those that had never smoked (0.0%) had had the
intention to smoke tobacco products (p<0.05) and
adolescents that still smoke (100.0%) compared to
those that do not still smoke (19.2%) had had the in-
tention to smoke tobacco products (p<0.05), these
were significantly associated with intention to smoke
tobacco products. There was a statistically significant
association between the age of respondents at first
experience, date of respondents’ last experience,
those that have a sibling that smokes, respondents
that have friends that smoke, and intention to smoke
tobacco products (p<0.05).

DISCUSSION

This study determined the intention to smoke
tobacco products among public and private coedu-
cational senior secondary schools and associated
factors in the Uyo Local Government Area of Akwa
Ibom State. The respondents’ ages range from 10 to
19 years. The mean age of the respondents was
15.3 years. Majority of the respondents are Ibibios
by ethnicity. This is expected because the study was
carried out in Uyo which is relatively dominated by
Ibibios in Akwa Ibom State.

Intention to smoke tobacco products among ado-
lescents is a concern in Nigeria. The result from this
study shows that of those that had ever smoked,
49.5% have had the intention to smoke tobacco
products before. This is slightly higher than that from
a previous study that reported the proportion of ever
had an intention to smoke tobacco products as 42.9%

www.jscientia.org
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Table 5
Association between sociodemographic characteristics
and intention to smoke tobacco products (N = 200)
Intention to smoke tobacco products
Variable Willing Not willing X2 P-value
to smoke N (%) to smoke N (%)

Age (years)
10-13 1(6.7) 14 (93.3) 3.256 0.196"
14-16 28 (19.4) 116 (80.6)
17-19 11 (26.8) 30(73.2)
Sex
Male 29 (26.4) 81 (73.6) 6.187 0.013*
Female 11(12.2) 79 (87.8)
Class
SS1 9(13.8) 56 (86.2) 2.280 0.302
SS2 15(23.1) 50 (76.9)
SS3 16 (22.9) 54 (77.1)
Ethnicity
Ibibio 33(22.1) 116 (77.9) 4.179 0.243"
Anang 2(9.5) 19(90.5)
Efik 1(7.1) 13(92.9)
Others 4 (25.0) 12(75.0)

*Significant variable at 5% level of significance
“Likelihood Ratio
-Fisher’s Exact Test

[15-23] which reported that 45% of adolescents have
ever had the intention to smoke tobacco products.
This shows that there is an increasing prevalence of
intention to smoke tobacco products among adoles-
cents.

The factors that were found to be significantly asso-
ciated with the intention to smoke tobacco products
were socio-demographic characteristics and ever-
smoked. This study found a significant association
between respondents who currently still smoke, age
at first experience, and intention to smoke tobacco
products. A significant association was found between
respondents’ siblings, friends smoking, and intention
to smoke tobacco products, this is in agreement with
a previous study that peer behaviour whether good or
bad will be learned and followed, through modeling or
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imitation of friends’ behaviour, or selective reinforce-
ment by peers [24—26]. Thus current smokers with
peer smoking behaviour will act in accordance with
their peers’ behaviour as smoking has become a peer
socialization normative standard [24-28].

CONCLUSION

This study has shown that intention to smoke to-
bacco products is still prevalent among adolescents,
which is still a public health problem. Assessing in-
tention to smoke tobacco products among the ado-
lescents that have ever smoked, 50 (25.0%) of them
had their first experience at ages 12—13 years and
38 (19.0%) are most likely to smoke cigarettes in the
future if offered by their friends. The proportion of
those that had the intention to smoke tobacco prod-
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Association between selected factors

and intention to smoke tobacco products (N = 200)

Table 6

Intention to smoke tobacco products

Variable Willing Not willing X? P-value
to smoke N (%) to smoke N (%)
Ever smoked even one or two puffs
Yes 40 (40.4) 59 (59.6) - <0.001*
No 0(0.0) 101 (100.0)
If yes, do you still smoke
Yes 2(100.0) 0(0.0) 0.039*
No 38(19.2) 160 (80.8)
Age when first tried to smoke
5-7 2(100.0) 0(0.0) 78.849 <0.001*"
89 0(0.0) 3(100.0)
10-11 7 (43.8) 9 (56.3)
12-13 22 (44.0) 28 (56.0)
14-15 9(39.1) 14 (60.9)
16 0(0.0) 5(100.0)
When last smoked
Today 2(100.0) 0(0.0) 72.370 <0.001%*"
Some months ago 4 (44.4) 5(55.6)
Some years ago 34 (39.5) 52 (60.5)
Never smoked before 0(0.0) 103 (100.0)
Does either of your parents smoke
Yes 2(28.6) 5(71.4) 0.605 0.739"
No 36 (20.1) 143 (79.9)
| don’t know 2(14.3) 12 (85.7)
Does any of your siblings smoke
Yes 20(71.4) 8(28.6) 44.347 <0.001%*"
No 19(12.6) 132 (87.4)
| don’t know 1(4.8) 20(95.2)
Do you have a friend that smokes
Yes 40 (44.4) 50 (55.6) 76.508 <0.001%*"
No 0(0.0) 94 (100.0)
| don’t know 0(0.0) 16 (100.0)

*Significant variable at 5% level of significance

“Likelihood Ratio
-Fisher’s Exact Test
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ucts was low. Most adolescents still have very poor
knowledge about the dangers of smoking. Intention
to smoke tobacco products was associated with socio-
demographic characteristics, ever smoked, and smok-
ing status of respondents’ friends and siblings.
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NMPABUJIA 019 ABTOPOB
1. NOPAA0K NPEACTABJIEHUA U KOMIJIEKTHOCTb MATEPUANIOB

[Ons nogayv pykonucu Ha pacCMOTPEHMe 3aperncTpupyiTecb Ha caiTe )KypHana, nocjie 4yero
Bam cTaHeT goctynHa ¢opMa OTNpaBKu CTaTbu. B niM4HOM KabuHeTe Takxe MoXHO byaeT cnegutb
3a CTaTyCOM pacCMOTPEeHMs CTaTbu.

K paccMOTpeHuio NpUHUMAIOTCS: He onybnKOBaHHbIE PaHEE U He HaxoAsLWMecs Ha paccMoTpe-
HUM B OPYIUX XXYPHanax cTaTby HA PyCCKOM W aHTIMNCKOM $13bIKaX.

Pazpenbl XxypHana:

OpuzuHanbHble uccnedoBaHusi, O63opHblie cmamsu, KnuHudeckue cayqau, Kpamkue coobuje-
Hus, PeueH3uu

PekoMeHAayeMbIin 06beM: opuUrMHanbHas ctatest — 8—16 cTpaHul, 0630p — 16—32 cTpaHuLbl,
onucaHue KIMHUYeCKoro cnyvas — 8-16 ctpaHuu, kpaTkoe coobuieHme — Ao 8 cTpaHuu, peueH-
31 — o 8 cTpaHuu,.

K cTaTbe A0JIXKHO BbITb MPUNOXEHO CONPOBOAUTENIbHOE NMUCbMO, CcoepyKallee NoanucKu Bcex
aBTOpOB (cM. 0bpasel Ha caitTe). Mepen oTNPaBKOW HAa pacCMOTPEHME CTaTblo HeobxoanumMo odop-
MUTb Mo 0bpasuy, onybanKoBaHHOMY Ha caiiTe KypHana.

Bce ctaTby npoxoasaT obsizaTenbHoe peueH3npoBaHue U NPOBEepKY CUCTEMON «AHTUMNNArnaT.
Pe3ynbTaThl peLeH3upoBaHUa U pelleHne peaKonerMm o NpUHSTUN K NyBaMkauum nam oTknoHe-
HUW NPeaCcTaBNEHHON CTaTbM COOBLLAOTCA aBTOPaM MO 3/IEKTPOHHOWM NOYTE M OTPAXKAtoTCa B JINY-
HOM KabuHeTe B cuCTEME 3/1IeKTPOHHOW pefakLMm Ha caiTe XypHana.

Pepakuus octaBnset 3a coboli NpaBo cokpallatb U peaakTpoBaTb CTaTbW, BKIOYas rpaduye-
CKMIA MaTepuan, He u3MeHsia ux cMbicna. Mepen nybnvkaumwein rpaHKU CTaTby BbICHIIAIOTCS aBTO-
paMm Ha BbIYMTKY 1 COrnacoBaHue.

2. OBLUME NPABUJIA O®OPMJIEHUSA PYKOMUCEN

Habop Tekcta ocyulectensietca B penaktope MS Word (dopmat daina .docx/.doc) wunum
OpenOffice (bopmart .odt).

TekcT HabupaeTtca 6e3 XecTKMX KOHUOB CTPOK, MPUMEHeHUs MakpokoMaHA u wabnoHos. Uc-
NoJib30BaHME aBTOMATUYECKMX NepPeHOCOB He A0MYyCKAeTCs.

Bce cokpalueHust 4oSKHbl BbITb paclundpoBaHbl TPy NEPBOM YNTOMUHAHUMW OTAENLHO B pe3ioMe
M B TEKCTE CTATbMU.

Wpundt — Times New Roman, pa3mep wpnudTta ocHOBHOro Tekcta — 12, Tabnuy — 12 unu (npwm
HeobxogumocTu) 10, nHTepean — 1,5.

MapaMeTpbl CTpaHWLbI: NONS CNieBa 3 CM, CBepXy M CHU3y 2 cM, cnpasa 1,5 cM. AB3auHbIi OT-
ctyn — 1 cm.

MN306paxkeHns (potorpadun) pacnonaratotcs No TekcTy ctaTbu B dopmate .png (Npeanoytu-
TeNlbHO) unu .jpeg, paspewexue 300 dpi.

InarpaMmbl, cxembl, rpaduKmn BCTaBASIKOTCS B TEKCT C BOSMOXHOCTbIO peAakTUpOBaHUs.

Unntoctpaunm MoryT BbiTh Kak YepHOo-6enbiMu, Tak U LBETHLIMU.

dopmynbl BbINOAHAOTCS B pegaktope MS Equation nnn MathType (He Bo BcTpoeHHOM pepak-
Tope MS Word). Mpoctble ¢opMynbl, CUMBOJIbI U 0603HaYeHUs HabupatoTcs 6e3 Ncnonb3oBaHuUs
pefakTopa dopmyn. MepeHoc ANNHHBIX GOPMYJS BbINONHSAETCS TaK, YTODbl ANIMHA KaXO0M CTPOKK
He npeBbllwana WUPUHY KONOHKK (68 MM).
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CCbIIKMA HAa LMTMPYEMylo NuTepaTypy OatoTca uudpamiu, 3akoYeHHbIMU B KBaApaTHble CKob-
Ku: Hanpumep, [1]. B cnyyae HeobxoOMMOCTU YKa3aHWsl CTPaHWULbI, ee HoMep NPUBOAUTCS nocne
HOMepa CCblIKK Yepes 3ansaTyto: [1, c. 223]. HyMepauust B cnvcke nutepaTypbl NPUBOAUTCS B MO-
psioKe YNoOMUHaHUS UCTOYHUKOB B TekcTe. KaXkablii UCTOYHUMK YKa3bIBAeTCs B CMUCKE IMTepatypsl
oauH pa3 (eMy NpUCBaMBaeTCS YHUKAJIbHbIA HOMEp, KOTOPbIN UCMONb3YeTcs Mo BCemy TeKCTy ny6-
JiMkaumm). He gonyckaercs 3aMeHa Ha3BaHMsl UCTOYHMKA Ha ¢pasy «TaM xe». CCblIKM Ha 3aKOHbI,
NoA3akoHHbIe aKTbl, CTaHAAPTbI, CTaTb U3 C/IOBApel M 3HUMKNONeOui, CTpaHUUbl caiToB, Ans
MaTepuanioB KOTOPbIX He yKa3aH aBTop M Apyrve nogobHble MaTtepuans! cnegyet ohopMAsTh Kak
CHOCKM MO XoAy TeKCTa CTaTby U He BbIHOCUTb B CMIUCOK IMTepaTypsbl. B cnncok nutepatypbl Takxke
He pekoMeHAayeTcs BK/oYaTb y4ebHUKK 1 yuebHble nocobus.

3. OCHOBHOW TEKCT

Ka)kgasi cTaTbsl JOJKHA COAEpyKaTb aHHOTALMIO Ha PYCCKOM M aHMIUNCKOM si3bikax (Abstract).
AHHOTaLMsl pa3MelLlaeTcs B Hayalle CTaTbM M COAEpXXUT B cebe cneayroline 3n1emMeHThbI:

HasBaHue ctatbu. OcHOBHOE TpeboBaHMe K Ha3BaHWUKO CTaTbW — KPATKOCTb M SICHOCTb. Peko-
MeHayemas OnunHa — He bonee 12 cnos. Ha3BaHue Oo/KHO BbITh copepyKaTeNbHbIM, UHGOpMa-
TUBHBIM, Bblpa3uTeNbHbIM, OTPaXKaTb COAEpXaHWe CTaTbW, NpUBNEKaTb BHUMaHUe YnTaTtens, [ns
pa3gena «KUHMYeCcKMe clydauy»: yKasblBaeTCs B Ha3BaHMU (4epe3 OBOeTouMne) «KINHUYECKUi
cnyydany (MU «KNUHUMYECKMe Crlydam», eciv B pyKOMUCK NpeacTaBlieHo onncaHue AByx U bonee
NnauneHToB);

®UNO Bcex aBTOPOB NONIHOCTLIO;

Addunnaumum aBTOpoB — HaMMEHOBaHUS U agpeca opraHusaluid, roe BbiNoJHANack paboTa.
HavmeHoBaHUsi opraHM3aunii ykasbiBaoTCs 6e3 opraHM3aLMoHHO-NpaBoBoi GopMbl, agpeca npu-
BOAATCS B YETKOM COOTBETCTBUM C NpUMepoM B daitne c 0bpasuomM obopMNeHus CTaTby;

KoHTakTHble agpeca 3/1eKTpoHHOM nouTbl (email) Bcex aBTOpoB. YKa3biBaiTe geicTeyolimne
afpeca 3MeKTPOHHON nouThl. B XypHane nybnukyertcs Tonbko email aBTopa-koppecnoHaeHTa,
OCTaJIbHble HYXHbI Ans NnoaTeepxaeHus ngeHtueunkaropa ORCID;

UpeHtudukatopbl ORCID Bcex aBTOpOB;

Pe3lome o6bemom 150-200 cnoe. Pe3toMe OOMXKHO CofepyKaTb OCHOBHbIE CBeeHUsl 06 akTy-
aNnbHOCTM U Uenu paboTbl, MCNOMb30BaHHbIX MeToAax, NOJlyY4eHHbIX pe3yfibTatax M BbiBoAdax. He
[OMNyCKaeTcs Hannuue B pe3toMe CCbIIOK Ha Apyrue paboTtsl (3a UCKIIOYEeHWeM cily4Yaes, Korga
cama cTaTbsl NOCBsLLEeHa obcy)kaeHno paboTel Apyroro aBTopa). PestoMe opurMHanbHbIX Uccne-
[0BaHMIA JOMKHO BbITh CTPYKTYPUPOBAHO crieaytolinm obpa3oM: BeegeHue, MNauneHTsl n MeToabl
(Matepuansl n MetTogbl — ONS 3KCNEepUMEHTaNbHbIX UCCeaoBaHuit), Pe3ynbTathl, 3ak/4eHue.
MoMHWTE, YTO aHrNos3blYHOE pe3toMe bydeT caMoCTOATEeNbHBIM UCTOYHMKOM UMHbOpMaunn ans
AHIIOroBOPSLINX YMTaTenein, u JOMKHO, M0 BO3MOXHOCTW, AaBaTb UCYeprbiBatollee npencrasne-
HUe O NpoBedeHHOM UCC/IefoBaHUN, YTODbl YMTAaTENN CMOTIN COCNAaTbCA Ha CTaTb MPY Hanuca-
HUM CBOEIN pyKonucu;

KnioueBble cnoBa: (5—-10) nomellatoT nog pestoMe nocne obo3HayeHus «KrnoyeBble cnoBay.
KntoueBble CfloBa AOJIXKHbI UCMOMb30BaTh TEPMUHBI U3 TEKCTa CTaTbM, onpeaensiowme npeamer-
Hyl0 0bnactb M cnocobcTByOLWME MHAEKCUPOBAHUIO CTaTbM B MOWCKOBBLIX CUCTEMAX U HE MOBTO-
psiTb Ha3BaHWe cTaTby. [N BbIbOpa KIHOUYEBbIX CJIOB Ha aHITMACKOM A3blKe crieqyeT UCMOoJIb30BaTh
Tesaypyc HaumoHanbHoli MeanuuHckor bubnuotekn CLLUA — Medical Subject Headings (MeSH)
(https://www.nlm.nih.gov/mesh/authors.html).
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TekcT opurMHanbHOM CTaTby OOJSXKEH ObITb CTPYKTYPUPOBaH cliegytolmMm obpa3oMm: BeeageHue,
MauneHTbl 1 MeToabl (MaTepuansl U MeTOAbl — ONsi 3KCNepUMeHTasNbHbIX UcCnenoBaHuii), Pe-
3ynbTathl, Obcy)kaeHue, 3aknoueHue. Pybpukaums ctateil Apyroro Tuna MoyKeT 6bITb NPOM3BOJib-
HOW.

4. CMMNCOK JIUTEPATYPbI

B 6bubnuorpadmyeckomM onncaHnm KaXx4oro UCTOYHUKA AONXHbI ObITb NPeACTaBneHbl BCce aBTo-
pbl. B cnyyae, ecnu y nybnukaumm 6onee 4 aBTopos, To nocsie 3-ro aBTopa HeobxoAnMo NocTaBUTh
COKpaLLeHUe «..., U Ap.» U «..., et al.y.

Bubnuorpadmyeckme onmcaHusl CCbIIOK Ha PYCCKOSI3bIYHbIE UCTOYHUKM OOJKHbI COCTOSITH M3
[ABYX YaCTe: PycCKOSI3bIMHOWM U aHrNos3bl4HOW (noapaa). Mpu 3TOM cHavana cnegyeT NpuBOAUTL
PYCCKOSI3bIYHYIO YacTb OMWUCAHUS, 3aTEM — aHI0s3bIYHYI0 [B KBaApaTHbIX CKOBKax] — cM. npwu-
Mepbl HUXKE.

PycckosizblyHyt0 YacTb Bubnunorpaduyeckoro onncaHms pycckosisblMHOMO MCTOYHMKA B CMUCKE
nutepatypbl cnegyet opopmnsaTe B cootBeTcTBum ¢ FOCT P 7.0.5-2008.

AHINOSA3bIYHYIO YacTb BMBANOrpadunyYecKkoro onMcaHms CCbISIOK Ha PYCCKOA3bIYHbIE UCTOYHUKM
cnenyet npusoanTtb B opmate Vancouver B Bepcum AMA (Journal of American Medical Association
style, http://www.amamanualofstyle.com).

damMunnm M MHUUMaNGI BCEX aBTOPOB HA NaTUHMLE M HAa3BaHWe CTaTbW HA aHMMIACKOM S3blke
cnepyeT NPUBOAMTL Tak, KaK OHM AaHbl B OPUrMHaNbHOW Nybnankaumm. TpaHcauTepauuio cnegyet
NpoBOAWTbL B cTaHaapTe BSI (aBTOMaTMyecku TpaHcanTepauus B ctaHgapTe BSI npovsBoguTcs Ha
cTpaHuue http://ru.translit.net/?account=bsi).

Ecnu y untnpyemoit pabothbl cyuiecteyet obuuManbHbIi Nepeso Ha aHIMUACKUIA S3bIK UK aH-
rN0sI3bl4HbI/ BapMaHT Ha3BaHMA (ero criegyeT UCKaTb Ha caiTe XypHana v B 6asax AaHHbIX, B T. 4.
B elibrary), cnegyet ykasatb UMeHHO ero. Ecnm B odmumManbHbIX MCTOYHMKAX Ha3BaHMe nybnnka-
LMK Ha NATUHULE He [aHO, TO creyeT NPUBECTU TPaHCIUTepaLmMIo Ha3BaHus (TpaHCINTEpUpPOBaThL
ero camocToaTenbHo no ctaHgapty BSI (http://ru.translit.net/?account=bsi) n nocne TpaHcnuTepu-
pOBaHHOrO B CKObKax AaTb aBTOPCKMiA Nepesos.

CCbIIKM Ha aHMNos3blYHbIE UCTOYHUKM peKOMeHayeM npoBepsTh Ha caiTe https://pubmed.ncbi.
nlm.nih.gov u konupoBsaTtb onucaHue u3 nons “Cite” 8 popmate AMA.

Bo Bcex cnyyasix, korga y uMtupyeMoro Matepuana ectb umuédposoit naeHtudmkatop DOI (Digital
Object Identifier), ero HeobxoanMo yka3biBaTb B CAMOM KOHLe brubnuorpaduueckoit ccoinku. Ha-
npumep, DOI: 10.32415/jscientia_2021_7_6_17-27. Bo Bcex ciyyasix, Koraa y uMTupyemMoro ma-
Tepuana ectb Uudbposoi naeHtudbukatop EDN (eLIBRARY Document Number), ero Heobxogumo
YyKa3blBaTb B CaMOM KOHLe bubnuorpaduyeckoin ccbinku. Hanpumep, EDN: HDBEZA. Obpatute
BHMMaHMe, 4TO AaHHbIV Kof ecTb y Bcex nybnunkaumii, npoMHaeKcnpoBaHHbIx B elibrary.ru.

Mpumepbl obopMneHns bubnunorpadunyeckoro cnncka CM. Ha cainTe XxypHana.

5. AOMNOJIHUTENbHAA UHOOPMALUA
B KkoHLe cTaTbK, mocne cnucka nuTepaTtypbl HEO6XOAMMO pa3MecTUTb 3asBNIeHNe O KOHPNUKTaxX
MHTEpPeCcoB WM UX OTCYTCTBMMU, CBEAEHNS O PUHAHCUPOBAHUKN, COOTBETCTBUM UCCNENOBaHNs 3TK-
4eCcKUM HOpMaM U NPUHLMNaM 1 BKN1aa aBTOPOB, eCnn aBTOPoB BosbLue YeTbipex.
®duHaHcMpoBaHMe: HeobXxoAMMO YKa3biBaTb MCTOYHUK GUHAHCUMPOBAHUS, Kak Hay4HOW paboTsl,

TaK U npouecca ny6n|/|Kau,vw| CTaTbU (CDOH)J,, KOMMep4ecKada Ui rocyaapcrtBeHHasa opraHm3sauusa,
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yacTtHoe nuuo 1 ap.). YKasblBaTb pa3mep GpUHaHCMpOBaHusl He Tpebyetcs. [Npu OTCYyTCTBUM UCTOY-
HUKa GUHAHCMPOBAHMA UCMONb30BaTh CleayrLlyo GopMynnpoBKy: «ABTOPbLI 3asBNSOT 06 OTCyT-
CTBUM GUHAHCUPOBAHUAY.

KOHGNUKT MHTEepecoB: yKasaTb HaJInine Unm OTCyTCTBME KOH(NNKTA MHTEepecoB, TO ecTb YCio-
BUiA 1 HaKTOpPOB, CNOCOBHBLIX MNOBNUATL Ha pe3ynbTaTbl UccnenoBaHus (Hanpumep, GUHaHCUPO-
BaHMe OT 3aMHTEepPeCcOBaHHbIX NINL, M KOMMAHWUIA, UX y4acTue B 0BCy>XXOeHUU pe3ynbTaToB uccre-
[OBaHMUs, HanncaHMM pykonucu u T. A.). NMpyn OTCYTCTBUM TaKOBbLIX UCMOJIb30BaTh ClEAYHOLLYHO
dopMynunpoBKy: «ABTOPbI 3a1BNSOT 06 OTCYTCTBUM KOH(NINKTA MHTEPECOBY.

Bknap, aBTOpOB: ec/iv B aBTOPCKOM CNUCKe NpeacTaBneHbl bonee 4 aBTOpoB, 0653aTeNbHO YKa-
3aHue BKJ1ada B AaHHY paboTy Kaxkgoro aBtopa. YyacTne aBTopoB B pabote MoxeT bbITb criegyto-
wmm: 1) paspaboTka KOHLENUUN 1 AM3aiiHa; 2) aHan13 1 MHTeprnpeTauus AaHHbIX; 3) 060CHOBaHMe
PYKOMUCK UM NMPOBEpKa KPUTMYECKM BaXKHOTO MHTEJNEKTyaNbHOro CoOAepXXaHus; 4) OKOHYaTesnb-
Hoe yTBepXAeHune ans nybnumkauumm pyKkonucu.

CooTBeTcTBME MPUHLMNAM 3TUKU. HayyHo-MccnenoBaTenbCkMe NpoekThbl C yYyacTuem nwopen
[OMKHbI COOTBETCTBOBATb 3TUYECKUM CTaHOApTaM, pa3paboTaHHbIM B COOTBETCTBUM C XeNbCUHK-
CKOW Oeknapauueit BceMnpHoi MeanLMHCKONM accoumaumm «3TUYeckne NpuHLmUnel npoBeaeHus
HaY4YHbIX MEAULMHCKUX UCCNIe0BaHMIA C y4acTueM yenoBekay» ¢ nonpaskamu 2000 r. un «MpaBuna-
MW KIIMHNYECKOW NpaKTuKu B Poccuiickon denepauunmny», yreepxxaeHHbiMu NMpukazom MunH3sgpasa
P® ot 19.06.2003 r. Ne 266. Bce nuua, y4acTBytolmne B UCCIeA0BaHMN, OOMKHbI AaTb UHGOPMU-
pOBaHHOE corfacue Ha yyactve B uccnefosaHuu. Ons nybnukaumm pesynbTaTtoB OpuUrMHanbHOM
paboTbl HEOBXOAMMO yKa3aTb, NOAMUCBIBANU MM YH4ACTHUKM UCCNenoBaHUs MHGOPMUPOBAHHOE
cornacue. Hay4Ho-nccnenoBaTtesibCKMe NpoekThl, Tpebyoume UCnonb30BaHUS 3KCNEepUMEHTallb-
HbIX XXUBOTHbIX, JOMXHbI BbINOJIHATLCA C cOBNMOAEHNEM MPUHUUMOB N'YMaHHOCTU, U3NOXKEHHbIX
B AunpektuBax EBponeiickoro coobuectea (86/609/EEC) n XenbCMHKCKOW Aeknapauunn. B obonx
cny4yasx HeobxoaAUMO yKa3aTb, bBbln I NPOTOKON UCCNenoBaHus 0aobpeH 3TUYECKUM KOMUTETOM
(c npuBegeHMeM Ha3BaHMsl COOTBETCTBYIOLLE OpraHusaLmMmM, HoMepa NpoToKona W aaTbl 3acefda-
HUA KOMUTETA).

Kpatkue 6uorpacdum aBTopoB. YKasaTb Ha pyCCKOM M aHINMIACKOM a3blkax: noJiHble $.1.0., yue-
HYIO CTeneHb, y4eHoe 3BaHue, JO/MKHOCTb, MecTo paboTsl, ORCID, KOHTaKTHbIN email.
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