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PoicoaeBa /K.U. ', Kapkumobaesa I A. '*, Mycaes b.C. 2, Aoapa3akos E.X. 2,
Aomukapumos C.K. ', Kap:xxayoaesa M.M. 2

! «On-@apabu amvinoasel Kasax ynmmeix ynusepcumemiy KeAK, Animamol, Kazaxcman
2 «Kazaxcman-Peceil meouyunanvix ynusepcumemi» MEBBEM, Anmamul, Kazaxcman

*Xar-xabapra xayantsl aBTop: [.A. Kapkumbaesa, e-mail: gulshahar 07@mail.ru

Kipicne. /[u3smOproreHe3 cTurManapsl YPBIKTHIH JKaTBIPIMILIIK JaMybl OapbhICHIHIA KAJBINITACATHIH Killi
MOP(DOJIOTUSIIBIK aHOMATUSIIAP PETiHAe KapacThipbuiaipl. OJaplIblH KUHAKTATYBI JOHEKEp TIHHIH XKYHEIiK
epeKIIeTIKTepiMEeH OHE KOpIIaFaH OpPTaHBIH KOJAHChI3 (hakTopiapbiMeH OaiaHBICTHI OONYBI MYMKIiH,
anaiifa xeke PeHOTHITIK OenriepiH nepdec AMarHoCTUKAIBIK MAHBI3bI IIEKTEYITI.

3epTTeymiH MakcaThl. Apal MaHbl OHIpiHAeri Oanamapaa Jkak-OeT aiMarbl JAU33MOpHOTeHe3i
CTHI'MaJIapBIHBIH Tapaiy »KHIJITiH aHbIKTAY JKOHE aJbIHFAH KOPCETKIITepai AJIMAaThl Kajdachkl MEH AJIMAaThI
OOJIBICBIH/IA TYPATHIH OallalapAbIH CaJIbICTHIPY TOOBIMEH Oaramay.

Martepuangap xoHe dmicrep. KemnmeneH camsicThipMansl 3eprreyre 7—16 sxactarbl 793 Oama eHTi3imi.
Herizri TonTsl Ke3buiopaa obmnpickiabH Apan, Kei3sutopaa kananapsl MeH Llueni engi MekeHiHAe TypaThIH
500 6ama (256 yi, 244 KbI3), CANBICTHIPY TOOBIH ATTMATHI Kallackl MEH AJIMaThI OOJBICHIHAA TYpaThiH 293 Gana
(142 ym, 151 xe13) Kypaabpl. JKak-OeT aliMarbIHBIH AM3IMOPHOTEHE3 CTUTMAaJaphl KIIMHUKAIBIK TEKCEPY
OapeicbiHia  OaranmaHubl,  okikTenMedTiH  ¢enoruntep M.F.  Waldrop  mikamacekr  GolibiHIa
uHTeppeTanusianabl. CTaTUCTUKAIBIK MaHbI3ABUILIK p<0,05 neHreiiHze OaraiaH/Ibl.

Hotu:kenep. Tekcepinren 793 GananwsiH 83,1%-piHA2 (1=659) nu33MOpHOTeHe3 CTUTMANaphl aHBIKTAJIIBL.
Herisri Tonrarer 500 6ananbiy 91,6%-bHma (n=458), ann canbicThIpy TOOBIHAAFB! 293 OananbiH 68,6%-bIHAA
(n=201) mmkpoaHoManmsuiap Tipkenni. JKorapel cTHUrMatu3anus JeHreiii Herisri tomrta 43,0% (n=197),
canbIcThIpy ToOBIHAA 16,4% (n=33) Gomnbl; abIpMaIIBUIBIK 2,6 ece Kypazpl. EH kui aHBIKTalIFaH Oenrinepre
TiJT )KYTEHIIECIHIH KBICKAIBIFEI, )KOFaPFhHI €PiH JKYTEHIIIECiHIH TOMEH OpHAIIACYBl XKoHE TiC-)KakK >KyHeciHmeri
TICTEM aKayiapbl )KaTThI.

TankbLaay. Apan MaHbl eHIpiHaeri Oananapa MUKPOAHOMAJIUSIIAP MEH JKOFaphbl CTUTMaTH3AIMsL JCHIeHIHIH
KU1 aHBIKTAJTYbl 3ePTTEITeH TONTAP apachlHaFbl alKbIH ailbIPMaIIBbUIBIKTEI KepceTei. 3epTTeyIiH KeJlqeHeH
JIM3aiHBI KOpIIaFraH opTa (akTopiapbl MEH aHBIKTAIFaH (PEHOTHIITED apachIHjia ceOer-cauiapiblK OalanbIC
OpHATyFa MYMKIHIIK OepMeli; COHJIBIKTAH HOTHXKEJCP CKPUHHMHITIK JKOHE KJIIMHUKAJIBIK MOHUTOPHHI
TYPFBICBIHAH TYCIHAIPLTYl THIC.

KopsIThIHABI. AHBIKTaIFaH MUKPOaHOMANMSIIAP KEKe aliFana AepOec TMarHoCTHUKAIIBIK MOHTe He O0IMaybl
MYMKiH, OipaK oJlap/bIH KHBIHTHIFHl KOCHIMIIA KIIMHAKAIBIK MapKep peTiHe KOJIaHbUIBII, TePEHICTINTeH
NeInaTPUsUIBIK, CTOMATOJIOTHSUIIBIK JKOHE KaKeT OOJFaH JKkarJaiija FeHeTHKaJIbIK OaralayFa Heri3 Oona
anajpl.

Tyiinai ce3nep: Tu3>MOpHOTeHe3 CTUTMAaNIaphl, KaK-0eT aliMarbl, aybl3 KyBICBIHBIH MHUKPOAHOMAIIHSIAPHL,
Apan maHpl, 6anmanap, CTOMaTOJOTHSUTBIK CTATYC.
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Beenenne. CturMbel an33MOpHOreHe3a paccMaTpUBAIOTCA Kak Maiible MOP(OJIOrMYeCKHe aHOMAJWH,
¢dbopmupyroImuecss B Nepuol BHYTPUYTPOOHOTO pPa3BUTHS. VX COBOKYIHOCTH MOXET aCCOLUMHPOBATHCA C
CHUCTEMHBIMH OCOOEHHOCTAMH COEITUHHUTENbHOW TKaHH W BO3ACHCTBHEM HEOIarompusTHBIX (aKTOpOB
OKpYXalIlled Cpeapl, TOrAa Kak OTAEIbHbIE (HEHOTHUNNYECKHE NPU3HAKHM MMEIOT OIPaHUYECHHYIO
CaMOCTOSITEIbHYIO TUATHOCTHYECKYIO LIEHHOCTb.

Heas uccnegopanmsi. OnpenenuTs paclpoOCTPAHEHHOCTh CTUTM JWU3IMOpHOTeHe3a YeTFOCTHO-ITHUIEBON
oOmactu y neteit [Ipuapanbs U CONOCTaBUThH MOJTYYCHHBIC MTOKA3aTeIN C TPYIION CpaBHECHUS U3 AJIMAThl U
AJMaTHHCKOHM 001acTH.

MarepuaJibl 1 MeTOABI. B cpaBHUTENBHOE MOTIEPEUHOE HCCIIEAOBAaHUE BKIIIOUEHBI 793 pebeHka B Bo3pacTe
7-16 net. OcHoBHY!IO rpymity coctaBinu 500 nereit u3 KeisputopauHckoit oonactu (T. Apanbck, T. Keizpuiopaa,
noc. lneny; 256 MansaukoB u 244 1eBOYKH), TPYIILY CpaBHEHUS - 293 peOeHka n3 AnMatsl 1 ATMaTHHCKOU
obmactu (142 mansuamka 1 151 geBouka). CTHrMBI IU33MOpHOTEHE3a YETIOCTHO-ITUIIEBONH 00IaCTH OIEHUBAIIN
MpU KIMHUYECKOM 00ceqoBaHNM; HeKnaccupuuupyemble QEeHOTUIIBI MHTEPIPETHpoBain mo mkaie M.F.
Waldrop. CraTicTuueckyro 3HaUuUMOCTh orieHnBaiu npu p<0,05.

Pesyabrarbl. Cturmsl au3smOpuoreHesa BoisiBieHbl y 83,1% u3 793 oOcnemoBanHbIX neteid (n=659). B
OCHOBHOM rpyIie MHUKpoaHoMaiuu oOHapyxkeHsl y 91,6% neteit (458 u3 500), B rpymme cpaBHEHUS — Y
68,6% (201 u3 293). Bricokuii ypoBeHb CTUTMAaTH3ALMK 3aperucTpupoBat y 43,0% neteit OCHOBHOM rpymIibl
(n=197) u y 16,4% rpynmnsl cpaBHeHHus (n=33), 4YTO COOTBETCTBYET pa3nuuuio B 2,6 pa3a. Haubonee yacto
BBISIBJISUIMCH KOPOTKAsl y3/1€UKa sI3bIKa, HU3KOE NPUKPEIUICHUE y3/1€UKH BEpXHEH ryObl 1 aHOMAaJIMK IPUKYCa.
O6cy:xaenue. bojee BbICOKas 4acTOTa MUKPOAHOMAaJMid U BBICOKOTO YPOBHSI CTUTMATH3allMH y JETeH
[Ipuapanbs cBUAETENBCTBYET O BRIPAXKEHHBIX PA3IMUMAX MEXKIY HCCIeIOBaHHBIMU rpynnaMu. [lonepednsiit
OU3aiiH  HMCCIEJOBAaHWS HE TMO3BOJISIET YCTaHABIMBAaTb NPUYMHHO-CIEICTBEHHYIO CBSI3b  MEXIY
9KOJIOTUIECKAMH BO3ICHCTBHUSIMU U BBISIBICHHBIMU (DEHOTHUIIAMH; PE3YNBTATHI CIEAyeT HHTEPIPETUPOBATh KaK
OCHOBAHUEC MJIA KIIMHUYECKOIO CKPpUHHUHI'A U }J;aJII)HeI\/'HHeI‘O Ha6JHOILeHI/I$I.

3axirouenue. BolsBieHHbIE MHKPOAaHOMAJIMHM MOTYT HE HMETh CaMOCTOSITEIBHOIO IMarHOCTUYECKOIO
3Ha4YCHUS, OJHAKO X COBOKYITHOCTb MOXKET MCIIOJB30BaTbHCA KaK I[OHOHHI/ITCHBHblﬁ KIIMHUYECKHUI MapkKep u
OCHOBAHHE IS yIITYOJIEHHOTO MeIUaTpHYeCKOro, CTOMaTOJIOTHIECKOTO ¥ TIPH HEOOXOMMOCTH TeHETHUECKOTO
o0cnenoBauus.

Ki1roueBble c10Ba: CTUTMBI 1M39MOPHUOTeHE3a, YETIOCTHO-IHULIEBasi 00JIaCTh, MUKPOAHOMAJIMH IOJIOCTH PTa,
[puapanbe, 1eTH, CTOMATOJIOTHYECKUH CTATYC.
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STIGMATA OF CRANIOFACIAL DYSEMBRYOGENESIS IN CHILDREN:
A COMPARATIVE CROSS-SECTIONAL STUDY IN THE ARAL SEA REGION

Rysbayeva Zh.1. !, Karkimbayeva G.A. '*, Mussayev B.S. 2, Abdrazakov A.Kh. ?,
Abdikarimov S.Zh. !, Karzhaubaeva M.M. 2
L Al-Farabi Kazakh National University, Almaty, Kazakhstan
2 Kazakh-Russian Medical University, Almaty, Kazakhstan

*Corresponding author: G.A. Karkimbayeva, e-mail: gulshahar 07@mail.ru

Introduction. Stigmata of dysembryogenesis are minor morphological anomalies formed during intrauterine
development. Their clustering may be associated with systemic connective-tissue features and adverse
environmental exposures, whereas individual phenotypic signs have limited independent diagnostic value.
Objective. To determine the prevalence of craniofacial stigmata of dysembryogenesis among children living
in the Aral Sea region and to compare the findings with a comparison group from Almaty and the Almaty
Region.

Materials and Methods. This comparative cross-sectional study included 793 children aged 7—16 years. The
study group comprised 500 children from the Kyzylorda Region (Aralsk, Kyzylorda, and Shieli; 256 boys and
244 girls), while the comparison group included 293 children from Almaty and the Almaty Region (142 boys
and 151 girls). Craniofacial stigmata of dysembryogenesis were assessed clinically; unclassifiable phenotypes
were interpreted using the M.F. Waldrop scale. Statistical significance was set at p<0.05.

Results. Stigmata of dysembryogenesis were identified in 83.1% of the 793 examined children (n=659).
Microanomalies were detected in 91.6% of the study group (458/500) and 68.6% of the comparison group
(201/293). A high level of stigmatization was observed in 43.0% of the study group (n=197) versus 16.4% of
the comparison group (n=33), a 2.6-fold difference. The most frequent findings included a short lingual
frenulum, low attachment of the maxillary labial frenulum, and malocclusion.

Discussion. The higher frequency of microanomalies and high stigmatization levels among children from the
Aral Sea region indicates marked differences between the examined groups. Because of the cross-sectional
design, causal relationships between environmental exposures and the observed phenotypes cannot be
established; the findings should therefore be interpreted primarily in terms of screening and clinical
monitoring.

Conclusion. The identified microanomalies may have limited diagnostic value when considered individually;
however, their clustering may serve as an additional clinical marker warranting more comprehensive pediatric,
dental, and, where appropriate, genetic assessment.

Keywords: stigmata of dysembryogenesis, craniofacial region, oral microanomalies, Aral Sea region,
children, dental status.

Kipicnme. TykbIM KyanalTblH JoHEKep TIH
aypyJaapblH 3epTTEyre apHaJIFaH FHUIBIMHU
onebuerrepiae «JTaMyJIbIH KIIII1
aHOMAJMSIIAPbl», «IU30HTOTeHE3 Oemnrinepi,
«M33MOpPUOTEHE3 CTUTMallapbl» JKOHE T.0.
TePMUHJIEP KONJIaHBUIAAbl. TYKBIM KyalalThIH
JIOHEKep TiH aypylIapbhIHbIH KIKTeNyiHe ColKec,
N39MOpUOTEHE3 CTUTMaJIaphbI TYKBIM
KyaJaylIbLUIBIKITEH 0aliIaHbICTHI,
MYJIbTU(DAKTOPIBI  CHUMATTAaFbl TE€HETHKAIBIK
JeTepMUHAIMSUTAHFaH OY3bIIBICTAPFa JKaTaThIH

middepenuusaandaran dopmanapra
(>KIKTeTMEeNTIH ¢dbeHoTunTepre) Karaibl
[1,2,3,4,5]. Aiita keTry  Kepek, Oy

aAHOMAJTHMSUTAPIBIH  OPKAHCBICHI KEKEe ajFaH/a
OpPraHU3MHIH (bYHKIIHMOHAJIBIK

MYMKIHJIKTEpiHE alTapibIKTail acep eTmeil,
ajnaiiia oNapJblH JKUBIHTBIFBI OPTYPJI TYKBIM
KyaJalTblH MaTOJOTHsUIApIbIH  Mapkepiepl
6o TabbuTabl. CBHIPTKBI JUCIIIACTUKAIBIK
CTUTMaTHU3aIUSHBIH KOFaphbl JeHrei1
BHCLIEpaJIIBI JUCIUIaCTUKAJIBIK
CTUTMaTH3alUsIMEH JKOHE Tya OITKEH Jamy
aKayJapbIMEH JKOFapbl Jopexene
KOPpEIISIUsIaHATBIHbI oenrimi
[6,7,9,10,11,22,23].

byn peHoTunTep yphIKTHIH KaTHIPIIIUTIK AaMy
KE3€HIHJEe  3aKpIMIaylibl  (aKTopJap.IbIH
ocepiHeH KaJIbINTacaThIHBIH €CKepCeK,
ONIapblH ~MYTareHJiK JKOHE TepaToTreHIIK
MOTEHIUAJIBIHBIH OO0JIybl OHE TI'€HETHKAJbIK
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MaTepHAIBIH 3aKbIMJIaHYbIHA OKETyl MYMKIiH
[8,12,13,14].

JKyKTUTiK Ke3eHiHAe oWenaep JeHCayJbIFbIHA
KOHE JKalmbl ecim  Kele JkaTKaH Oana
OpraHu3MiHe KOpIIaraH OPTAaHbBIH KOJIAHCHI3
(bakTopiapbIHBIH Kepi 9cepiHe epeKIle Hazap
ayaapy KaXeT [15,16,20,21].
Kcenobuorukrepaig allKbIH VBITTHI,
MYyTareHJiK »oHe KaHIIEPOTCHIIK ocepi Oap
exeHi Oenriii. OcblFan OalIaHBICTHI OipKaTap
FBUIBIMH 3€pTTEyJiep Apan MaHbl OHIpIHJIET]
KOpIIaraH OpTaHbIH KOJIAKChI3
(dakTopiapbiHbIH 0aja OpraHu3MiHE OCEPiH
aHBIKTAayFa apHAJIIIBL.

Apan MaHbBl OHIpIHIE TYpaKThl TYPaThIH

Oananap by OMOJIOTUSAIIBIK
CyOCTpaTTapbIHIaFbI XUMHUSIIBIK YBITTBI
3arTapbl  3ePTTCY HOTHIKEIEPIH  Taujgay

OapbICBIH/IA OJIAPABIH KOHIICHTPALUSICHIHBIH
YKOFapbUIaFraHbl aHBIKTAJIBI: KaH IIa3MaChIH/Ia
— KOPFaChIH, MBIIIBSIK,
TeKCaxJIOPIUKIOTeKCaHHbIH ~ anbda-, Oera-,
ramMmMma-u3oMepiiepi JKoHE JIUXJIop-IuQeHuII-
tpuxsopatan (JIJT); kan spurporurrepinme —
KOpFachlH Meepi 2,5 ece, kaaMuil 2 ece; KaH
JEHKOIUTTEPiHAC — KOPFAchIH 2,7 ece, KaJMHi
2 ece xorapbuiarad. [llamra Mpic, MapraHer,
CTPOHIIMM  JKOHE KOPFAachblH  MOJILEPiHIH
YKOFapbLUIaFraHbl aHBIKTAJIBI.

ConbiMeH katap Apal MaHbl OaslajgapbIHBIH
OpraHM3MiH/A€ TIPIIUIK YIIIH  MaHBI3AbI
JJIEMEHTTEP KOHIICHTPAIHSICHIHBIH
TOMEH/ICTCHI aHBIKTAIIbI. KaH IJ1a3MachiHIa —
TEMIp, MBIC KOHE MBIPBIII JeHT el TOMEH/IeTeH,
al  MBIC TEH  MBIPBIIITHIH  HECeNeH
IIBIFApPBUTYBl  €79yip kofapbutarad. [llamra
KOOaJIbT, MBIPHIII, ATIOMUHHA, MarHuil KoHE
TEMIp MOJIIEPIHIH TOMEHJIETeH]I aHBIKTaJ b
[17,18,19].

Cemeit siaponbik chiHak noauronsl (CSCIT)
MEH Apan MaHBbI eHIpJIepiHJer
KOPCETKIIMITEp/l CaabICTRIPMANbBl Talgay OCHI
aiiMaKTap/ia TYpaThlH Oajlayapaa CO3BLIMAITbI
apajac  TATOJOTHUST MEH  XPOMOCOMAJIBIK
3aKbIMAAHYJAPABIH JaMy KaymiH OoJikayra
MYMKIHJIK OepeTiH MapKepiiepli aHbIKTayFa
MYMKIHIIK Oepai. 3eprrey HOTHXKEJIEpiHe
coliKec, Oanamapaa JICHE Jamybl
KOPCETKIIITEPIHIH aybITKYyJapbl, CO3bLIMabI
apajac maTojorus, Tya OiTKeH Jamy akayiaapbl

(TOA), CTUTMATH3ALUA JIEHTeHiHIH
YKOFapbLUIAYhI KOHE XPOMOCOMAITBIK
abeppanusyapablH JKaaIbl KUUTITIHIH apTybl
JKOFapHbI JICHTei1e OaiiKaiFaH.

ComarukaiblK JKacylmalapIarbl CO3bUIMAJIBI
apajac  TATOJOTHUS MEH  XPOMOCOMAJIBIK
3aKpIMJIaHyJapAbl  OOJDKAyIbIH  OHTAMIIBI
omicrepi o3ipymenai. Atam aitkanma, CSACII
eHipineH Oip Oamama 13-15 JIKA(mamymasix
KILIripiM aybITKYbI), a1l Apall MaHbl OHIpiHEH
10-12 JIKA aHBIKTamybl OHBIH CO3BLIMAJIBI
apajac MaTOJIOTHSICBIHBIH ~OOJNyBl MYMKIiH
eKeHiH Ooynkayra MyMKiHik 6epeni. An CACIT
(cemeit SIPOINBIK CHIHAK TIOJMTOHBI) OHIPIH/IE
TypatbiH Oanmanapaa 7-9 JIKA xoHe Apan
MaHbl OHIpiHIAE TypaThiH Oamamapma 10-12

JKA AHBIKTATYbI COMAaTHKAaJIbIK
Kacymianapaarsl XPOMOCOMAITBIK
abeppanusiapabiH 001ybIH Oormkayra

MyMKiHaiK Oepren [19].

ConpiMeHn katap KazakcTaH FaibIMAapBIHBIH
KOITEreH 3epTTeysepiHiy HeTi31H/1e
KazakcTaHHBIH ~ DKOJNOTHSUIBIK ~ KOJIAKCHI3
OHIpJICpIHJE TYpaThlH Oayamap apachlHIA
CO3BLIMAJIbI MATOJOTHSHBIH apajiac TYplepiHiy
KUUTITT  JKOHE ~ ONIApJbIH  KIMHHKAJIBIK-
MOP(hOIOTHUSITBIK E€pPEeKIIeTIKTepl aHBIKTAIIbI.
byn Gananapna eKiHIIUTIK UMMYH TalIbUTBIFbI

Kargaiibl  aschIHAA ~ TYKBIM  KyaJalThlH
OCMIMIUTIKTIH  €Idylp  JKOFapbl  €KeHl
aHbIKTanFaH. COHBIMEH KaTap ac KOPbITY jKoHE
TBIHBIC ~ Qy  ar3ajJapblHbIH  CO3BLIMAJIBI
aypynapsl  06acbiM  OOJNBIN,  HIBIPHIIITHI
KaOBIKTapJblH IIUTOJIOTUSUIBIK JKaFJaibIHIA
JIVICTIIIA3USUTBIK KOHE TUCTPODUSITBIK
e3repicTepIiH JKOFaphbl JeHreie
0aliKamaTbIHBI AaHBIKTAJIIbI.

Ocbutaiiia, 1U33MOpHOTeHE3  CTUTMasapbl

YPBIKTBIH JaMYbIHBIH OpTYpil Ke3eHIepiHeri
KATBIPIIIUTIK 3aKbIMIaHYIapMEH OalIaHbICThI.
OmapnelH  aybl3  KYBICBIHIA  aHBIKTAITYbI
Oonamak yprakrapJarbl TYKbIM KyaJaWTbIH
MATOJOTHSHBI ~ WMHTEpIpeTanusyiayFa  Heri3
00JIyBl MYMKIH.

3eprreyain  Makcarbl — Apan  MaHbl
allMarpIHAaFbl  Oananmapja Jkak-O0eT ailMarbl
sMOpHOTeHesi CTHTMAJIapbIHBIH ~ Tapaiy
JKULUTITIH aHBIKTAY.

3epTTeyniH FBUIBIMH JKaHAJIBIFb. Apan MaHbI
eHIpiHze TypaThiH 7-16 jxacTarsl Oananapaarbl
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JKak-0eT aliMarbl 33MOpHoTeHe31
CTUTMAJIAPBIHBIH Tapaybl AJIMaThl Kalachl
MeH AJyMatbl  OOJIBICBIHJIAFBI  CAJBICTBIPY
TOOBIMEH Oip 3epTTey XarTamachl meHOepiHae
KEIICHII TYpAE CaJbICThIpbUIALL JKekeiaereH

aybI3 KYBICHI KOHE Kak-0er
MUKPOAHOMAJIMSUTAPBIHBIH JKUUIITIMEH Karap,
M.F. Waldrop ITKaIachl OOMBIHIIIA

CTUTMATH3alMsHBIH JKUHAKTAly JCHreiepi
Oaranmanapl, Oy 3epTTENTreH MOMYJISAIUsIap

apachIHIAFbl beHOTHNTIK
alBIPMAIIBUTBIKTAPBl  CAHIBIK  CUIATTayFa
MYMKIHAIK Oep/i.

Marepuanaap xoHe 3epTTey JdicTepi.

3eprrey Kazakcran Pecniy6nukace! biim xkone
FBUIBIM MHHHCTPJIITIHIH FBUTBIMHA-TEXHUKAIBIK
»ko0acbiHa OOJIIHIeH TPaHT aschiHAa «Apai
MaHBIHBIH JaFdapbic aliMarbIHIAFBl Oananap
MEH JKacecHipimMzep/ie IMapoJOHT TIHIAEPIHIH
KaOBIHYBIH KIIMHUKAJIBIK-3EPTXaHATBIK
HEri3fiey JKOHE OHBIH HNPOPUIAKTHKACKD)
TaKBIPBIOBI OOMBIHIIIA JKYPTi3UII.

biz KeBbutopna oOnbickiHma 7 sxkactan 16
Kacka JeHIHT1 OananmapaplH CTOMATOIOTHSUTBIK
CTaTYChIH aHBIKTABIK. Ochl MakcarTa (Apaik.,
Ke3emopaa ., sxone Llueni aypur.) Oapibirsl
500 Gama Ttekcepinmi. OmapasiH 256-Cbl Y
Oaia, 244-1 kb3 0aja OOJIbL, SIFHU JKBIHBICTHIK
KypaMbl OOHMBIHIIIA TEKCEpUIreH Oayanap caHbl
mamMamMeH TeH Oonapl. CTOMaTOIOTHSIIBIK
CTaTyCTapbIH CaJIBICTBIPMAJTBI Oaranay
MakcaThlH/Ia AJIMAaThl KaJlachl MEH AJMaThbl
oOnbIcbiHa TypaThiH 293 OGasna TeKcepisi.
Omnapapiy 142-ci yn 6ana sxone 151-1 kp13 6ana
0O0JIIBI.

CTOMAaTONOTHSIIBIK cTaTyc YKAIITTBI
KaObUITaHFaH KIMHUKAIBIK 9ICTEPMEH >KOHE
OMOMEIUIIMHANIBIK 3epPTTEyNepre KOWbLIAThIH
ITUKAIBIK KaFUIATTapAbl CaKTald  OTBIPHII

OaraJlaHbl. Komenetke TOJIMaraH
KAaTBICYIIBIIAPBI  3E€PTTEYTe CHTI3y  ara-
AHACBIHBIH HeMece 3aHIbI OKIITIHIH
aKMmapaTTaHJBIPbUTFAH KeJICiM1 aJIbIHFaHHAH
KeiiH  Kyprisinmi.  3eprrey  pacimuepi
KEPTUTIKTI STUKAJILIK KOMUCCHUSHBIH
kapaybiHan eTkeH (C.J.  Acdenauspon

ateinaarel Kaz¥MYVY JIDK, 22.09.2020 x., Ne9
(60) xarrama).
banmanaprarerl
IN39MOpUOTEHE3

aliMarLIHBIH
(U3UKaITBIK

JKaK-0er
CTUTMaJapbl

9

TeKcepy OapbIChIHAAa aHBIKTaIAbl. Herizinen
XaJIbIKApaJIbIK KpUTepuiepre COHKec
TAHBUIATBIH JKOHE JKHI KE3JECeTiH aKayiap
JMAarHOCTUKAIAHABL: TUIAIH KbICKA XKYTEeHIIeC,

JKOFapFbl ~ €pIH  JKYI'CHIIECIHIH  TOMEH
OpHajlacybl, aybl3 KybICHl  KipeOepiciHiH
Tas3ABIFBI,  TIC  CAyBITTapbl  MMIIIHIHIH
aKaynappl, TICTEMHIH OpTYpJi aKayJjapsl,

TOTHKAJIBIK TaHJIal, KaTIapJibl TiJ1 )KOHE epIIiK
TOPi3/li MYPBIH.

KikrenmeinTin dbenoTunTEp i
unTepnperammsay M. F. Waldrop ycwinran
OanbIK IIKaga OoMbIHIIA KYprisiimi [24]. by
perTe CTUTMaTH3AlMSHBIH JKalIbl WHACKCI
ecemnTelil:

0-2 6ann - KaJbIOTHl JKaFJalJIbIH HYCKACHI
Oonbin caHannabl. HeriziHeH eMip camachiHa
ocep eTmeuIi.

3-5 ©6amn - crurMaTu3anUSAHBIH ~OpTalla
JICHTeiiHEe CoMKeC KeJJi JKOHE elneyci3 Kayim
aliMarbIHa )KAaTKBI3bLULIBI. by karmaiina Oacka
ar3asap MeH KyHhenepain namy
MHUKPOAQHOMAJIMSIAPBIH aHBIKTay MaKCaThIH]IA
nenuaTp MEH TEHETHKTIH KOHCYJbTAIHICHI

KaXKeT.
6  Oamm  JKOHE  OJaH  JKOFaphl -
CTUIMAaTH3aIUSHBIH JKOFapbI JeHTeliH
Ourmipeni JKOHE KOCBHIMINA  KIMHUKAJBIK-

TeHETUKANbIK OaFayayJpl KaKeT €Tyl MYMKIH
(heHoTUNTIK OeNrijaep/iH aliKblH )KUHAKTATybIH

KepceTe/i.

KnuHukanelk ~ TypFbliaH o1p Oanmana
CTUTMaTHU3allus OeNTiIepiHIH KUHAKTATYBIHBIH
IMIEKTIK  JIeHreinepi  MaHbI3Abl  OOJIBII
TaObBLIabI. CturmMaTu3alisHblH, ~ JKaJIIbl
WHIEKCIHIH CaHALIK OarachblHa OaliaHBICTHI
OapiblK  TeKkcepuireH Oamamap  TonTapra
OemHmi:

1-Tom - xanmnel 6ann canel 5 Oanra aeitin (6ip
Haykacta 0-2 gaMy MUKpOAHOMAIMSCHI) -
KaJIBINTHI KOPCETKIILI.

2-Ttom - 6 - 10 Gamn (6ip Haykacta 3 - 4 namy
MHUKPOAHOMAJTHSICHI) - CTHTMaTH3aIHUs
JIeHreiiHiH KorapbUiaybl. byn Oacka ar3anap

MEH Kyuenepaeri YKaCBIPBIH
TUCHYHKITUSIIAPIBIH HeMmece
nuddepennusianbaran JIOHEKEP TiH

JMCTIIa3UsCHIHBIH J1aMy KayIliH KepceTe/i.
3-Tom - 10 GanmaHn >xorapsl (0ip HayKacTa 5-TeH
actam namy MHUKPOAHOMAJIUSCHI) -
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CTUTMaTHU3aLMSHbBIH JKOFaphl JIEHTeil; MyHai
(beHoTunTik Oenrinepain KUHAKTAJTYbl
TEPEHJICTIITeH KIUHHUKAIBIK JKOHE KaXKeT
OonraH JKarjaiila TEHETHKAIbIK TEKCepyre
Heri3 0oa ajgamsbl.

3epTTey HOTIKENEPIH CTATUCTHUKAIBIK OHJEY,
JNEpeKTepal  Taijay  KoHe  IpaduKabiK
MaTepuanaapabl  naiieigaay  ymin - Imagel,
Microsoft Excel 2010 (Microsoft Corporation,
AKII) xoeme Origin 6.1  (OriginLab
Corporation, AKII) Oarapiiamanapsl
naiinananpuiapl.  CaHIBIK  KOpCETKITep

opTallla MoH >KOHE CTaHAAPTTHIK KaTe TYpiHIe
TonrTap apacblHIaFbl
YIIiH

yChIHBUIABl  (M#m).

ANl BIPMAITBUTBIKTAPIbI Oaranay

Crprogent koHe Dumep kpurepuiinepi
KOJAaHbUIabl.  AlsipMambsuibikrap  p<0,05
OoJFaHa CTATUCTHKAIBIK MAaHBI3ABI  JIel
KaObLUTTaH/IbI.

Hotuxkesnepi. 3eprrey HoTHXKeNepi OapibIK
3epTTEITeH TONTapAa ChIPTKBI TEKCEPY Ke31H e
aHBIKTAJIATBIH ~ CTUTMATU3ALMUSAHBIH  OpTYpdl
TYpJiepi Ke3zmeceTiHiH kepcerri. OchUiaiimia,
Tekcepinren 793 Oamanbiy 83,1%-biHga (659
Oana) Iu33MOpHoTeHes3 CTUTMaJIaphbl
aHbIKTanAbl. OnapaplH imiHAe (HEHOTUIITIK
OenriliepliH Tapaidy >KHUIr HEri3ri TomTa
(69,5%)  canbicteipy  TOOBIMeH  (30,5%)
CaJIBICTBIPFAaH/A €Ki ece KoFaphl 0oinubl. by
KepceTKimTep 1- cyperre KopceTiireH.

® Heri3ri Ton

canbiCTbipy TO6bI

1 cyper - /Iu33MOpHOreHe3 CTUrMallapbIHbIH HETI3T1 XKOHE CANBICTHIPY TONTAPBIHIAFbI TAPaIy XKHIJIri

AliTa KeTy Kepek, Apail MaHbl 6HIpIHJE KBICKAJIBIFBl, JKOFApFbl €pIH JKYT'€HIIECIHIH
TekcepyneH oTkeH 500 GananbiH 91,6%-bIHIA TeMeH  OekiTinyl, aybl3  KipeOepiciHiH
(458 6ana) opTyp:i MUKpOaKaysap aHbIKTaJJIbI. Tas3ABIFBI, TIC CAYBITHI MIMIHIHIH aKayJaphl,
An canbIcTblpy TOOBIHIAFbl 293 OanaHbIH aJieHTHsI, TICTEMHIH OpTypil  akayJjaphl,
68,6%-p1ma (201 6ana) ochlHAAN AyBITKYJIAp TOTUKAIBIK TaHJal, KaTMapibl Tijl, EpIIiK
TipKei. Topi3ai MmypsiH (1-kecte).
Herisri nu3smbOpuorenes cturmanapbl peTiHiae
KeJecijiep aHBIKTIIbl: TUT IKYT'€HLIECIHIH
1-kecre - [In3oMOpHOTreHe3 CTUTMAaIAPBIHBIH CaHIBIK KOPCETKIMTEPi
Ne Crurmaruzanus HycKachl Herisri Ton n= 458 CanpICTBIpy TOOBI P
n=201
n % (1) n % (2)
1. | Tin xyreHmeciHiH KbICKAIBIFBI 103 | 22,5+0,18 48 23,9+0,22 P 1,2<0,05
2. | Xoraprbl epiH )KYTCHIIECIHIH TOMEH 101 | 22,1+0,36 73 36,3+0,42 P 1,2<0,05
OpHAJIACYBI
3. | AybI3 KybICHI KipeOepiCiHiH Tas3IbIFbI 68 14,8+0,15 12 5,9+0,3 P 1,2<0,05
4. | Tic caybIThI MIITIHIHIH aKayJapsl 21 4,6+0,16 11 5,5+0,11 P 1,2<0,05
5. | Tic-xak >KyHeciHJeTi TiCTeM aKayJapbl 118 | 25,8+0,23 57 28,4+0,17 P 1,2<0,05
6. | I'oTukanbIK Tagaai 28 6,1+0,15 -
7. | Karnapmsl Tin 8 1,7+0,18 -
8.
9. | Epurik Topi3ai MypeIH 11 2,4+0,22 -

Eckepmy: P1,, — Hezi32i mMOn neH canblcmuvlpy mobblHOa&bl OU3IMOpUO2eHe3 CIUSMAanapbl KOpcemxiumepi apacvlHOagbl

aﬁblpmambmbmmap()bm cmamucmuKailiblk Mal-;bl30bl]lblé’bl.
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3epTTey HoTHXKeNepi OOMBIHIIA €Ki TOTTa Ja T
JKYTCHIIIECIHIH KBICKAIBIFBI, KOFApFbl €piH
KYTEHIIECIHIH TOMEH OpHajacybl >KOHE Tic-
KaK JKYHeCIHIErl TICTeM aKayJiapbl CHSKTHI
ayBITKYJIAPIbIH YJIEC CaIMaFbl dKOFaphl OOJIJIBI.
Anaiiia cajbICTBIpy TOOBIHJIA TOTHKAJIBIK
TaHjJal, KaTmapibl TUI JKOHE epINiK Topi3ai
MYPBIH aHBIKTaJIFaH oK. Herisri Tomrarsl

MUKpOAKayJapblH >KaJdlbl MadbI3IBIK Yieci
CaJIBICTBIPY TOOBIMEH CaJIBICTBIpFaH/1a
CTaTUCTHKAJIBIK TYPFBIJAH CEHIMII Typae
»)orapsl 0osbl (P<0,05).

Xorapeina aran erinrenaeu, Oip Oamana
CTUTMaTH3aLUSHBIH JKUHAKTATYBIHBIH ILIEKTI
JICHreiyiepi MaHbI3/bl KIMHUKAIBIK MOHIE He

(2-cyper).

3 Ton

B CanbicTblpy TOObI

2 cyper - Ton GoiiprHITa OeMyiHIH KepceTKimTepi

Apan MaHbBl OHIpiIHJIEC MYHJAld JKarmaiiap
37,8% xarnaiina (173 Oana), anm canbICThIpy

60

50

40

30

20

0
1Ton 2 Ton
M Herisri Ton
l-tomka  karatelH  Oamamap  apachlHzAa
I33MOPHOTEHE3  CTUTMAaJapbIHBIH — Tapaiy
KOPCETKIII CalbICTBIPY TOOBIHJA KOFaphl

Oomnael xoHe 52,2%-me1 (105 Oama) Kypansl.
by 3epTrenin oThIpFaH eHiperi OananapMeH
calmpICTBIpFaHia 2,7 ece JKOFapbl  OOIIbI
(tuicinme 19,2%). byn Ttomrta O6ip Oamaga
HEerisri TomThIH &8  OajacelHma  JKOHE
canpICThIpy TOOBIHBIH 105 OamaceiHma Tin
KYTEHILIECIHIH KbICKAJIBIFbI HEMECE >KOFapFbl
epiH  JKYIeHIUECIHIH TOMEH  OpHajJacybl
aHBIKTAJAbl. AHBIKTAIFaH (PEHOTUNTEp pyKcaT
€TIJIeTIH JKOHE THICTI €M XKYPri3iITreH Karaanaa
eMIp Cypy caracbiHa o9cep €TIEeUTIH e3repicTep
perinae  Oaramanael.  Ocbutaiiina, — aamy
MHUKpOaKayJapAblH CaHbl pYKCaT ETUITeH
neHreiine  Oomran  OamanapablH  yiieci
AKOJIOTHSUTBIK TYPFBIJIAH CAIIBICTHIPMAITBI Ta3a
eHip/e JKOFaphbl eKeHl AHBIKTAJIIbI
(marpamMMaHbI KapaHbI3).

2-TONTarbl ~ CTUTMAaTH3alMs  KaFJailIapblH
CaJTBICTBIPMAJIBl TAJJAy €Ki TONTa Jla Tapairy
JICHIeiHIH opTama eKeHiH KepceTTi. by
Tonta Oip Oayara IaKkaHAa OpTa E€CeIIeH
3,2+0,16 namy MHKpoakayiapbl aHBIKTAJIBI.
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ToOBIHA THiciHIIE 31,4% *xarnmaiiga (63 Oana)
Tipkenai. bip Haykacra ymTeH actaMm Typil
MHUKpOaKaynapJblH KaTap aHBIKTaIybl Oacka
ar3ajJlap  MeH  OKyHenepleri  »KacbIpblH
TUCYHKIUIApAbIH HEMece JJHEKep TiHIHIH
KIKTEJIIMETEH AUCIUIA3USICHIHBIH JaMy KayIiiH
KOpceTyl MYMKiH, COHJIBIKTaH KOCBHIMIIIA
TeHETUKAJIBIK 3€PTTEY JKYPri3yAl KaKeT eTel.
bip ©Gamama 5,3%0,23-ren acram gamy
MUKpPOAKayJapbIHBIH  AHBIKTAIYBl ~ 3-TOITA
Oaiikanapl. byn perre Herisri TonTa MyHAan
xkarmaimap 43,0% (197 O6ama) xarnmaiina
TipKeJce, calabICThIpy ToObIHIa HeOapi 16,4%
(33 Oana) xarmaiiila FaHa aHBIKTAABL. Apai
MaHBEI OHIpIH/IE aHBIKTAJIFaH
CTHTMATH3alUAHBIH JKOFaphl JAeHrewi (2,6 ece)
MYKHUSAT IHATHOCTUKAIBIK TEKCEPY KYPTizyadi
Taman ereni (2-muarpaMMaHbl KapaHbiz). EH
KU1 KE3/IeCKEeH I33MOpHoreHe3
CTUTMaJapbIHbIH YHJIECIMI: TUI >KYT'€HIIECIHIH
KBICKAJIBIFBI, JKOFAPFBl €pIiH KYTCHIIECIHIH
TOMEH OpHaaCybl, aybl3 KybIChl KipeOepiCiHIH
TasI3JIbIFbI, Tic caybITTaphbl MINTHIHIK
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aKayJapbl, TICTEM aKayJapbIHBIH OpTYpJi
TYpJEpi, TOTUKAIBIK TaHAal >KOHE KaTHapiibl
TLIL.
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3 cyper - baun OoiisramTa OeyiHiH KepceTKimTepi

TankpLaay. NCHCAYJIBIFBIH  KemeHAl  Oaramay  MeH
bananapasl  crurmarusaunus — AeHreisiepi JUHAMUKAJIBIK ~ MOHMTOPUHITE  €CKepYyHiH
OoiipiHIIa TomTapra Oedy JKoHE  opOip OpPBIHABI €KEHIH Kepceredi. bynm HoTmxkenep
¢deHoTunTi Oangblk >XyliemeH Oaramay Apan KopliaraH opTa (aKTOpiapblHbIH TiKenen
MaHbl  eHIpiHzZeri  Oajamapia  KOFapbl ceOenTik  ocepiH  JAdJenjeMeiinl  KoHe
CTUTMaTU3alusl  JEHIeHiHIH  CaJbICTBIPY aHBIKTAIIFaH  acCOLMALMSIAP/Abl  HaKThLIAY
TOOBIHA KaparaHja KUl Ke3/IeCETIHIH KOpPCeTTI YIIiH KOCBIMIIIA 3€PTTEYIEP/Il Tajam eTe/l.
(3-cyper). By ailbIpMaIIbUIBIK 3epTTENTeH AHBIKTaIFaH  JAaMy  MHKPOaHOMAaJUsIaphl
MONYJIALHsIIap AAF bl (beHoTUnTIK OananapAblH JeHcay/bIK JKaFAaliblH Oaranayza
epeKLIeNiKTep IiH OipKenKi €MECTITH KOCBIMIIIa MapKep peTiHJe KbI3MET €Tyl
KepceTenl, ajaija OHBIH  ATHOJOTHSUIIBIK MYMKiH.  BipHeme  cTHUTrMaHbIH  KaTtap
cedentepiH  aHBIKTay  YUIIH  KOCHIMILA aHBIKTAITYbI NeANATPUSIIBIK KOHE

AHAJTMTHKAJIBIK JKOHE TIPOCIIEKTUBTI 3epTTeyIIep
Kaxer.

Kyprizinren 3eprrey Apan MaHbl OHIpIHIE
TYpaTbIH Oananapaa 33MOpHOreHes
CTUTMaJapbIHbIH XKHUUIIT CANBICTBIPY TOOBIMEH
CaJIBICTBIPFaH/1a KOFaphl OOJFAaHBIH KOPCETTI.
AHBIKTaFaH MHKPOAHOMATHSIIAPIBIH JKEKe
JTUATHOCTHKAIBIK ~MOHI  IIEKTeyndi  OOybI
MYMKiH, amaifia OJIapIblH  KHHAKTATYBI
KOCBIMIIIA  KJIMHUKAIBIK  Oenri  peTiHae
KAapacTBIPbUIBII, JOHEKEep TIHHIH KYHeliK
epeKIIeNiKTepiH KoHe 0acKa J1a KaTap *KypeTiH
KarJailnapabl Oaranayra Heri3 06o1a anajibl.

3epTrenin OTBIpFaH eHip/e
MUKpPOaHOMAJIMSUIAP/IbIH KU1 KOHE YilieciMal
TYpPAE€  aHBIKTAIYBl  olapael  Oamanap

12

CTOMATOJIOTHSITBIK TEKCEPYIl KEHEWTyre, aj
KIIMHUKAJBIK KOpceTiTiMaep OONFaH karaaiia
MEIUIMHAIBIK-TCHETUKAIBIK ~ KeHeC Oepyre
Heri3 0oJa anajibl.

3eprTey mepreysaepi. 3epTTey KeoJicHEH
TU3aiHIa JKYPri3Uil, COHABIKTAH aHBIKTaJIFaH
alBIPMaITBUTBIKTAP cebern-canapibIK
OaiimaHpicTapiael  gonenjemeiai.  Ipikrey
oenrii reorpausIIbIK altMaKTapMeH
IIEKTEJi; YKOJIOTHSUIBIK YKCIIO3UIIHSIIAD JKEKe
JIEHTeWIe omeH0e/Il KoHe BIKTUMAJ apajac
¢bakTopnap OolbIHIIA KONM(AKTOPIbI TY3eTy
KYPri3iiareH KOK. Ochb1 HIeKTeyIep
HOTHXKETIEpJl ~ MHTEpHpeTalusiay  Ke3iHJe
ecKepllyl THiC.
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KopbIThIHABI. Apanm  MaHbl  ©HIpiHJIET]
Oananapaa jxak-0er ailMarbl qU33MOpHOTeHe31
CTUTMaJIAPBIHBIH JKOHE KOFapbl CTUTMAaTH3aIHS
JCHIeHiHIH O KULIII  CalbICTBIPY TOOBIHAH
’oFrapbl 00711161 MUKpOAHOMATHSIAPABIH HKHi
yilsiecyi omapnablH jkeke Oenri periHie emec,

KEIICH1 KIMHHUKAJBIK Oaraiay KypaMbIHIIa
KapacThIPbLTYbI KKETTITiH KepceTe/i.
AJBIHFaH JIepeKTep Kayill TONTapblH aHBIKTAY,
MpoUIAKTUKATBIK ~ OaKbUIAYbl  KOCIApIay
JKOHE  KEHiHT1  3eprreynepiiH  OaFbIThIH
alKpIH/AY YIIIH MaiaanaHbuTybl MYMKIH.
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JEKJIAPALIUSJIAP

ITHKAJIBIK MaKYJIay jKoHe aKNapaTTaHAbIPbUIFAH KejliciM. 3epTrey OMOMETUIIMHAJIBIK 3€PTTEYIIePIiH
JKaJMbIFa TaHBUIFAH OSTHUKAJIBIK KaFMIaTTapblH CaKTail OTBIpbIN OKypriziami. Komenerke ToiamaraH
KaThICYIIBUIAP/BIH aTa-aHaJlapblHAH HeMece 3aHIbl OKULIEpPIHEH aKIapaTTaHIBIPhUIFAH KENICIM allbIHIBI.
3epTTey paciMiepi KEepPrulikTi dTHUKAIBIK KOMUCCUSHBIH KapaybiHaH eTkeH (C.[.AcdeHnuspoB aTbiHmarbl
Kaz¥MY JIBK, 22.09.2020 x., Ne9 (60) xarrama).

Myaaesep KaKThIFBICHI. ABTOpJIap MY/IE/IEP KaKThIFICBIHBIH YKOKTBIFBIH MAJIIMICHII.
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Kapaxbutanapipy. 3eprrey Kazakcran PecmyOmmkachl bimiM KoHE FBUIBIM MHHHUCTPIITIHIH FBUTBIMH-
TEXHUKAIIBIK )k00achIiHa O6JIiIHIeH IPaHT MeHOepiHae Kyprizinai. Makanansl TaiiblHIayFa HEeMece KapHsiiayra
0aliIaHBICTHI ©3r¢ Kap>KBUIBIK KOJIIAYy Typaibl MOJIIMET OepiiMereH.

ABTopaapabiy yJeci. JK.M. PricbaeBa - TyKpIppIMaaMa, 9[liCHAMa, 3€pPTTEy KYPTidy, JepeKTepl Taimay,
Oacrankel MoTiHII naiieinay; [LA. KapkumbaeBa - TyKbIppIMaama, olicHaMa, 3epTTEyAl YHIecTipy,
JepeKTeplli MHTepIpeTauusiay, MOTIHII ChIHU KaiTa Kapay; b.C. MycaeB - 3epTTey KYprizy, KIMHUKAIBIK
JepeKTepl KUHAy, MOTiHAI Kaita Kapay; E.X. AOGapazakoB - 3epTTey XYpPTidy, AEepeKTepAi >KWHAY >KOHE
nHTeprperanusiay; C.2K. O0mikopiMoB - popManbabpl Tanaay, AepeKTepl OHAEY, MOTIH/I KaiiTa Kapay; M.M.
KapsxayOaeBa - mepekTepli >KuHay, JepeKTepi Kyieney, BU3yalu3anus. bapiblk aBTopiap Koynka3OaHBIH
COHFBI HYCKACHIH OKBII, MaKyJIaanbl. Pemgep aBTopiapmeH skapusuiay aqablHAa TYIKUTIKTI pacTadybl THIC.
JepexTepain KoskeTiMaimiri. 3epTTey nepekTepiHiH KOLKETIMAUTIT] HeTi3/1eNTeH cypay OOWbIHIIA XaT-
xabapra jkayarnTbl aBTOP apKbLIbl KApacTHIPBLTYBl MYMKIiH.

/KapusiaHbIMHBIH TYNHYCKAJBIFBI. ABTOpJIap KOKa30aHBIH OYPBIH TOJIBIK KeJeMe KapHsiaHOaraHbIH
koHe Oacka 6aceuThIMIa Oip ME3TUIAC KapallbIl JKaTIaFaHbIH MOTIMICH]II.

JAEKJIAPAIIUHN

JTH4yeckoe ogo0penne W UHGOPMUPOBaHHOE coriacue. lccrnenoBaHwe BBITOIHEHO C COONIOACHUEM
OOIIENPUHSATHIX 3TUYECKUX NPHHLUIIOB NPOBEACHUS OMOMEINIMHCKUX HccienoBanuil. UHGopMupoBanHoe
corjacie Ha ydacTHe HECOBEPIIEHHOJETHHX IOIY4EeHO OT pPOAMTENeH WIM 3aKOHHBIX IMpEeJICTaBUTENIEH.
[Iponenyps! uccnenoBanus ObUIM PACCMOTPEHBI JIOKaBHOH 3THueckoi komuccueid (JIOK KasHMY um. C. /1.
Acdennusapona, mpotokor Ne9 (60) ot 22.09.2020).

KondaukT nnTepecoB. ABTOpPHI 3asBISIOT 00 OTCYTCTBUH KOH(IIMKTA HHTEPECOB.

®dunancupoBanme. lccnenoBaHue BBIIOJHEHO B paMKax TIpaHTa HAyYHO-TEXHUYECKOTO IMPOEKTa
MunncrepcTBa o0pazoBanus u Hayku PecryOnmku Kazaxcran. MHas ¢uHaHCOBas MOAAEPKKA MOATOTOBKH
WK MyONMKaUK PyKOIIMCH HE yKa3aHa.

Bxkaan aBropos. XK. M. PricOacBa - KOHIEIIIUS, METOIOJIOTHS, TPOBEACHUE MCCIICIOBAHNS, aHAIN3 JaHHBIX,
MOATOTOBKA IEpBOHadaibHOro Ttekcta; [.A. KapkumOaeBa - KOHLEMIMS, METOHOJIOTHS, KOOPIMHALUS
WCCIIENOBAaHUsA, UHTEPOPETAlNs NaHHBIX, KPUTHUECKUI nepecmoTp pykonucu; b.C.MycaeB - mpoBeneHue
HCCIIeIOBaHus, cOOp KIMHUYECKUX JaHHBIX, peleH3upoBanue pykomnucu; E.X. AbnpazakoB - mpoBeneHHe
uccrenoBanusi, coOop u uHTepnperanus AanHeix; C.K. AOaukapuMoB - GOpMalbHBIA aHamn3, 0OpaboTKa
JaHHBIX, peLeH3upoBanue pykonucu; M.M. KaprkayOaeBa - cOop 1 cucTeMarn3anusi JaHHBIX, BU3yaIu3amusl.
Bce aBTopbI pounTaK U 000PHIIM OKOHYATENBHYIO BEPCHIO pyKonucH. Pacnipesenenue poseii 10KHO ObITh
OKOHYATENILHO MTOATBEPKAECHO aBTOpaMH Iepe]] oAaveH.

JlocTynHoCTh JaHHBIX. JOCTYIl K JAaHHBIM HMCCIICAOBAHUS MOXKET OBITH PACCMOTPEH IO 00OCHOBAaHHOMY
3aIpocy K aBTOpY U1 KOPPECTIOHICHIINH.

OpuruHAJIBLHOCTh NMYOIUKAIMU. ABTOpBHI 3asBISIIOT, YTO PYKOIIMCh paHee He OblLla ONMyOJIMKOBaHA
MTOJTHOCTBHIO U OJJHOBPEMEHHO HE HAXOAUTCS HA PACCMOTPEHUH B IPYTOM HM3JIaHUH.

DECLARATIONS

Ethics approval and informed consent. The study was conducted in accordance with generally accepted
ethical principles for biomedical research. Informed consent for participation of minors was obtained from
their parents or legal guardians. The study procedures were reviewed by the Local Ethics Committee of
Asfendiyarov KazNMU (Protocol No. 9 (60), 22 September 2020).

Conflict of interest. The authors declare no conflict of interest.

Funding. The study was conducted within a grant-funded scientific and technical project of the Ministry of
Education and Science of the Republic of Kazakhstan. No other financial support for manuscript preparation
or publication was reported.

Author contributions. Zh.I. Rysbayeva - Conceptualization, Methodology, Investigation, Formal Analysis,
Writing - Original Draft; G.A. Karkimbayeva - Conceptualization, Methodology, Project Administration,
Interpretation, Writing - Review & Editing; B.S. Mussayev - Investigation, Clinical Data Collection, Writing
- Review & Editing; A.Kh. Abdrazakov - Investigation, Data Collection, Interpretation; S.Zh. Abdikarimov -
Formal Analysis, Data Curation, Writing - Review & Editing; M.M. Karzhaubaeva - Data Collection, Data
Curation, Visualization. All authors read and approved the final manuscript. The role allocation should be
confirmed by all authors before submission.

15



@ NETCKAS CTOMATOJIOTUS 3/9026

Data availability. Access to the study data may be considered upon reasonable request to the corresponding
author.

Publication originality. The authors declare that the manuscript has not been published in full previously and
is not under simultaneous consideration elsewhere.

ABTOPJIAP TYPAJIBI:

PricoaeBa Kanarya UGpaeBHa — MeanIIvHA FRUIBIMAAPBIHBIH KaHAMIATH, KAYBIMIACTHIPBUIFAH Mpodeccop,
On-®apabu ateiagarel Kazak wiITThiK yHEBepcuTeTi, Anmarsl, Kasakcran; e-mail: rysbaeva_888@mail.ru;
ORCID: https://orcid.org/0000-0001-5542-0684.

Kapkum6aeBa I'yabmaxap AOaukan0apoBHa —  MeEIWIWHA  FBUIBIMAAPBIHBIH  KaHIUAATHI,
KaybIMIACTBIpBUTFaH npodeccop, On-Dapadbu ateiHaarsl Kazak yaTTeIK yHUBepcuTeTi, AnMatsl, KasakcTan;
e-mail: gulshakhar_1980@mail.ru; ORCID: https://orcid.org/0000-0002-2682-7001.

MycaeB bakpiT:kaH Cyrip0eKkyJibl — MEIUIIMHA FEUTBIMIAPBIHBIH KaHIuAaThl, CTOMATONOT | (haKyIbTETiHIH
JIEKaHHI, Kazakcran-Peceit MeTUITTHAJIBIK YHUBEPCHUTETI, AMarsl, Kazakcras; e-mail:
musaev.b@medkrmu.kz; ORCID: https://orcid.org/0009-0001-0114-1230.

AonapasakoB EpoosiaT XaaTyjibl — MeIUIIMHA FRUIBIMIAPBIHBIH KaHUaThl, CTOMATOJIOTHs KaepachIHbIH
MmeHrepyimici, Kasakcran-Peceli  mMemunumHagblK — yHuBepcuteTi, Asmarel, Kasakcran;  e-mail:
abdrazak.erbolat@mail.ru; ORCID: https://orcid.org/0000-0001-8752-4322.

OoaikopiMmoB Cepikkamm Koamacoadyaibl — MEIUIMHA FHUIBIMIAPBIHBIH KaHAWAAThl, OJ-Dapadu
areiHgarsl Kasak yaTTeiK yauBepcuteTi, Anmartsl, Kazakcran; e-mail: serikkali@list.ru.

Kap:xay6aeBa Map:kanaii MyxuTKbI3bl — OKBITYIIB, Ka3akcraH-Pecell MeawmmMHAaNBIK YHHUBEPCHUTETI,
Anmatsl, Kazakcran; e-mail: karzhaubaeva0894@gmail.ru; ORCID: https://orcid.org/0009-0006-2753-2733.

Ob ABTOPAX:

PricoaeBa YKanaryn UGpaeBHA — KaHAMIAT MEIUIIMHCKUX HAYK, aCCOIIMUPOBAHHBIN podeccop, Kazaxckmii
HAIMOHANIbHBIN yHUBepcUTeT UMeHU Anb-Dapabu, Anmarsl, Kaszaxcran; e-mail: rysbaeva_888@mail.ru;
ORCID: https://orcid.org/0000-0001-5542-0684.

Kapkum6baeBa I'ynbmaxap AOaumkan6apoBHa — KaHAWIAT MEIUIIMHCKUX HAyK, acCOIMHWPOBAaHHBIN
mpodeccop, Kazaxckuii HalMOHANBHBIA yHHBEpcUTeT nMeHM Anb-Papabu, Ammater, Kasaxcran; e-mail:
gulshakhar_1980@mail.ru; ORCID: https://orcid.org/0000-0002-2682-7001.

MycaeB bakur:kan Cyrup0exkoBHY — KaHIUJAT MEIUIIMHCKUX HAYK, JIeKaH (aKyIbTeTa CTOMATOJOTHH,
Kazaxcrancko-Pocculickuii MEIUITUHCKUH YHUBEPCUTET, AnMarel, Kazaxcran; e-mail:
musaev.b@medkrmu.kz; ORCID: https://orcid.org/0009-0001-0114-1230.

Aoapa3akoB Epoosat XanToBu4 — KaHAWIAT MEIUITUTHCKUX HAYyK, 3aBEAYIONIHIA KadeIpoil CTOMATOJIOTHH,
Kazaxcrancko-Poccuiickmit MEIAITMHCKUH YHUBEPCUTET, Anmarsl, Kasaxcrasg; e-mail:
abdrazak.erbolat@mail.ru; ORCID: https://orcid.org/0000-0001-8752-4322.

AboauxapumoB Cepukkanu KosgacéaeBU4 — KaHIUIAT MEIUIIMHCKUX HayK, Kazaxckuii HanlMOHAIBHBIN
yHuBepcuteT uMeHn Anb-Dapadu, Anmartel, Kazaxcran; e-mail: serikkali@list.ru.

Kap:xkay0aea Map:kanaii MyxuToBHA — TpenogaBaTenb, Kazaxcrancko-Poccuiickumii MeTuITMHCKAN
yauBepcutet, Anmatel, Kasaxcram; e-mail: karzhaubaeva0894@gmail.ru; ORCID: https://orcid.org/0009-
0006-2753-2733.

ABOUT THE AUTHORS:

Rysbayeva Zhanagul Ibraevna — Candidate of Medical Sciences, Associate Professor, Al-Farabi Kazakh
National University, Almaty, Kazakhstan; e-mail: rysbaeva 888@mail.ru; ORCID: https://orcid.org/0000-
0001-5542-0684.

Karkimbayeva Gulshakhar Abdikapbarovna — Candidate of Medical Sciences, Associate Professor, Al-
Farabi Kazakh National University, Almaty, Kazakhstan; e-mail: gulshakhar 1980@mail.ru; ORCID:
https://orcid.org/0000-0002-2682-7001.

Mussayev Bakhitzhan Sugirbekovich — Candidate of Medical Sciences, Dean of the Faculty of Dentistry,
Kazakh-Russian Medical University, Almaty, Kazakhstan; e-mail: musaev.b@medkrmu.kz; ORCID:
https://orcid.org/0009-0001-0114-1230.

Abdrazakov Yerbolat Khaltovich — Candidate of Medical Sciences, Head of the Department of Dentistry,
Kazakh-Russian Medical University, Almaty, Kazakhstan; e-mail: abdrazak.erbolat@mail.ru; ORCID:
https://orcid.org/0000-0001-8752-4322.

16


mailto:rysbaeva_888@mail.ru
https://orcid.org/0000-0001-5542-0684
mailto:gulshakhar_1980@mail.ru
https://orcid.org/0000-0002-2682-7001
mailto:musaev.b@medkrmu.kz
https://orcid.org/0009-0001-0114-1230
mailto:abdrazak.erbolat@mail.ru
https://orcid.org/0000-0001-8752-4322
mailto:serikkali@list.ru
mailto:karzhaubaeva0894@gmail.ru
https://orcid.org/0009-0006-2753-2733
mailto:rysbaeva_888@mail.ru
https://orcid.org/0000-0001-5542-0684
mailto:gulshakhar_1980@mail.ru
https://orcid.org/0000-0002-2682-7001
mailto:musaev.b@medkrmu.kz
https://orcid.org/0009-0001-0114-1230
mailto:abdrazak.erbolat@mail.ru
https://orcid.org/0000-0001-8752-4322
mailto:serikkali@list.ru
mailto:karzhaubaeva0894@gmail.ru
https://orcid.org/0009-0006-2753-2733
https://orcid.org/0009-0006-2753-2733
mailto:rysbaeva_888@mail.ru
https://orcid.org/0000-0001-5542-0684
https://orcid.org/0000-0001-5542-0684
mailto:gulshakhar_1980@mail.ru
https://orcid.org/0000-0002-2682-7001
mailto:musaev.b@medkrmu.kz
https://orcid.org/0009-0001-0114-1230
mailto:abdrazak.erbolat@mail.ru
https://orcid.org/0000-0001-8752-4322

& JLETCKAS CTOMATO/OTWS 3/2026

Abdikarimov Serikkali Zholdasbaevich — Candidate of Medical Sciences, Al-Farabi Kazakh National
University, Almaty, Kazakhstan; e-mail: serikkali@list.ru.

Karzhaubaeva Marzhanay Mukhitovna — Lecturer, Kazakh-Russian Medical University, Almaty,
Kazakhstan; e-mail: karzhaubaeva0894@gmail.ru; ORCID: https://orcid.org/0009-0006-2753-2733.

17


mailto:serikkali@list.ru
mailto:karzhaubaeva0894@gmail.ru
https://orcid.org/0009-0006-2753-2733

@ ' OBLECTBEHHOE 3[10POBLE M CTOMATOJIOM VA 3/2026

Received by the Editorial Office: September 04, 2026
Accepted for publication: September 21, 2026
Published online: September 30, 2026

UDC 616.314-002-036.2(575.2)

DOI: 10.70113/1815-9443.2026.97.13.002

Article type: Original Research Article (cross-sectional epidemiological study)

PREVALENCE AND INTENSITY OF DENTAL CARIES IN THE SOUTHERN REGIONS OF
THE KYRGYZ REPUBLIC: A CROSS-SECTIONAL EPIDEMIOLOGICAL STUDY

Kulnazarov A.S.', Akmatov M.A.!; Temirbekov 1I.B.!; Dzhuraeva Ch.M.?; Ismailov A.A.3;
Bashirov M.B.'; Rozyeva R.S.'; Yuldashev I.M.?
1 S.B. Daniyarov Kyrgyz State Medical Institute for Retraining and Continuing Education, Bishkek, Kyrgyz Republic;
2 LK. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyz Republic;
3 Osh State University, Osh, Kyrgyz Republic

Introduction: Dental caries remains a major public-health problem, while geographically diverse regions of the
Kyrgyz Republic may differ in environmental conditions and access to preventive dental care.

Objective: To assess the prevalence and intensity of dental caries and selected oral-health indicators among
school-aged children in the southern region of the Kyrgyz Republic, with comparison of highland and valley,
rural and urban populations.

Materials and Methods: A cross-sectional epidemiological survey included 2,064 schoolchildren from Osh
Region and the city of Osh. Dental examinations were performed using standardized clinical approaches; caries
prevalence and intensity were assessed using DMFT/df components, and oral-hygiene/periodontal indicators
were summarized descriptively. Data were analyzed in MS Excel. Results: Overall caries prevalence among the
surveyed schoolchildren was 83.9%, with mean DMFT=2.65 (D=2.03, F=0.41, M=0.21). In rural valley areas,
prevalence was 90.7% and DMFT=2.46 (D=1.75, F=0.48, M=0.23). In the city of Osh, prevalence was 83.2%
and DMFT=2.86 (D=2.11, F=0.44, M=0.31). In highland Chon-Alai, permanent-tooth caries prevalence among
children aged 8-17 years was 77.7%, with overall DMFT=2.62.

Discussion: The predominance of the decayed component and the relatively small contribution of filled teeth
indicate a substantial burden of untreated disease and limited restorative coverage. The higher prevalence
observed in rural valley areas underscores geographic inequalities in oral-health burden; however, the descriptive
cross-sectional design does not permit causal attribution to environmental or healthcare-access factors.
Conclusion: Schoolchildren in southern Kyrgyzstan have a high burden of dental caries, particularly in rural
valley areas. The findings support strengthening population-based prevention, early detection, and access to
restorative dental care.

Keywords: dental caries; DMFT; prevalence; schoolchildren; oral health; Kyrgyz Republic.

KBIPFBI3 PECITYBJIMKACKIHBIH OHTYCTIK OHIPJIEPTH/IETT TIC JKETICTHIH TAPAJTYBI
MEH KAPKBIHIbUIBIFBI: KOJIJIEHEH ITUJIEMUOJIOTUSIJIBIK 3EPTTEY

Kynnazapos A.C."'; AkmatoB M.A.'; TemupOexoB U.B.'; Ixypaesa U.M.?; UcmannoB A.A°;
Bamupos M.B.'; Po3bieBa P.C."'; IOanames U.M.?

! C.B. anusapos amuvinoaswl Kvipevi3 memaekemmix MeOuyuHanblyx Kauma Oasapaay yHcane Oinikminikmi apmmaolpy
uncmumymul, biwukex, Kvipavlz Pecnyoauxacst,
2 UK. Axynbaes amuvinoaewl Kvipevi3 memiekemmix Meouyunanvlx akaoemusicol, biwkex, Kovipeviz Pecnyoauxacut;
* Ow memnexemmix ynueepcumemi, Out, Kvipevis Pecnybauxacsl

Kipicme: Ticxkeri KoramJIbIK JI€HCAYJBIK CaKTayIblH MaHBI3IbI Mocelieci Oonbin Kaia Oepexi, an Kpiprbiz
PecriyOnukachlHbIH TeorpadUsuIbIK TYPFBIJIAH OPKENKI alMakTapbl TaOWUFU-KIMMATTBIK JKargaiiapbl JKoHE
PO UITAKTHKAIIBIK CTOMATOIOTHSUIBIK KOMEKTIH KOJDKETIMILIIT OOMBIHIIA epEKIIeICHEI].

Makcartbl: Kpiprpi3 PecnyOnukacblHBIH OHTYCTIK ©OHIpIHAEr! MEKTEN >KachIHAarbl Oananapia TiCKETriHiH
Tapalybl MEH KapKBIHABUIBIFBIH JKOHE aybI3 KYBICHI JCHCAYIILIFBIHBIH JKEKEIIEreH KOPCETKIITepiH Oaranay,
COHJIali-aK TayJibl JKOHE aHFAPJIBIK, AYbUIBIK XKOHE KaJaJIbIK TONTAP/bl CAJILICTHIPY.
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Marepuangap men daicrep: Om oOmbickl MmeH Om KanacekiHgarbl 2064 MeKTel OKYIIBICHIHA KOJJeHEH
SMUAESMHUONIOTHSIIBIK 3epPTTey XKypri3iai. TicxkeriHiH Tapanybl MeH KapKblHAbLIbIFBI DMFT/df nanexcrepi sxone
onmapIablH Kypamiac Oemikrepi OoWbIHIIA OaramaHIbl;, aybl3 KybICHI THTHEHACHl MEH IMapOOHT JKaFTalbIHBIH
KOPCETKIIITepi CHITaTTaMalbIK TYpae Taamanmsl. Jepexkrep MS Excel 6armapnamMachiHaa OHIEIII.

Haruxesep: sxanmsl Tapanysl 83,9%, opraira DMFT 2,65 (D=2,03; F=0,41; M=0,21) 6onpl. AybUIIBIK aHFap
aiimakTapbiaga tapanysl 90,7%, DMFT 2,46 (D=1,75; F=0,48; M=0,23); Om kanaceiama tapaiybl 83,2%,
DMFT 2,86 (D=2,11; F=0,44; M=0,31) 6ospl. buik taynsr Yon-Amnaii aynansiaaa 8—17 xacrtarsl OananapabiH
TYPaKTHI TiCTEpiHJETI Tickeri Tapaiysl 7 7,7%, sxannet DMFT 2,62 6omnnbl.

Tankpuiay: D kypamaac GeniriHiH 0achIMABIFEI KOHE IIOMOAJaHFaH TiCTEp YJECIHIH CalbICTBIPMANbl TYpIE
TOMEH OO0ITybl eMJIETTMETeH TIiCXKeTi )KYKTEMECIHIH JKOFaphl €KeHIH jKOHE KaJIbIHA KEJTIPy CTOMATOJOTHSUTBIK
KOMETIMEH KaMTYAbIH XKEeTKUTIKCI3IiriH KkepceTeai. AybUIIBIK aHFap alMaKTapblHIa TapalyblH KOFapbl O0ITybI
TICKET1 aybIPTHAJIBIFBIHBIH aiMaKThIK albIPMAaIIbUIBIKTAPbIH KOpPCEeTeAdl, anaiia 3epTTeydiH cuUIaTTamaibIK
KOJIJICHEH JM3aiiHbl OYJI aiflblpMaIIbUTBIKTAp bl TAOUFU-KIIMMATTHIK, (pakTOpiIapMeH HeMece CTOMATOJIOTHSIIBIK
KOMEKTIH KOJDKETIMIUTITIMEH ce0enTiK TYPFhIIaH OaiIaHbICTBIPyFa MYMKIHIIK OepMeii.

Kopsoiteinabl: Keiprbi3 PecniyOnukachiHbIH OHTYCTIK OHIpPIHAETI MEKTEN OKYIIBUIAPBIHIA TICHKET1 KYKTeMeci
JKOFaphl, ocipece aybUIIBIK aHFap alMakTapbiHaa. HoTwxkenep mpoduinakTUKaHBI, €pTe aHBIKTAYIbl KOHE
CTOMATOJIOTHSUTBIK KOMEKTIH KOJDKETIMILUTITIH KYIIEHTY KaXKeTTIriH HeTi3aei .

Tyiiinai ce3mep: Tickeri; DMFT; Ttapamysl, MeKTeNn OKYWIBUIAPHI; aybl3 KYyBICHI JAEHCAYNbIFbl; KpIpFBI3
PecriyOnukachr.

PACIIPOCTPAHEHHOCTb U FHTEHCUBHOCTb KAPUECA 3YBOB B I0XKHbIX
PETTMOHAX KbBIPI'bI3CKOHM PECITYBJIMKU:
I[TOITEPEYHOE SITMAEMHUOJIOI'MYECKOE UCCJIIEAOBAHUE

Kynnazapos A.C.'; AkmatoB M.A.'; TemupoexoB U.B."; [I:xypaesa U.M.?; UcmaniioB A.A3;
Bammpos M.B.'; Po3bieBa P.C.'; IO1names U.M.?

! Kvipevi3ckuil 20cy0apcmeeHHblil MEOUYUHCKUT UHCIMUMYI NEPEeno020mOosKU U NOSbIULEeHUS. K8ATUDUKayuu
umenu C.b. /lanusiposa, Buwikek, Kvipevizckas Pecnybnuka;
2 Keipevisckas 2ocyoapcmeennas meouyunckas akademus umenu U K. Axynbaesa, Buwikex, Kvipevizckas Pecnybnuxa;
3 Quickuti 2ocyoapemeennwiii ynusepcumem, Out, Kvipevizckas Pecnyonuka

Brenenue: Kapuec 3y00B ocraeTcss 3HAYMMOH MPOOJIEMOM OOIIECTBEHHOTO 3/I0POBbS, a reorpaduyecKu
HEOJHOPOIHBIE TeppuTOprH KbIprei3ckoli PecniyOnmku paznuyaroTces o NpupoHO-KIMMATHYECKHM YCIOBUSM
¥ JOCTYITHOCTH MPO(QUIAKTUIECKON CTOMATOIOTMIECKOI MOMOIIIH.

eab: OUEHNUTH PAaCIPOCTPAHEHHOCTh U MHTEHCHBHOCTH Kapueca 3yOOB M OT/AENBHBIC MTOKA3aTeNH COCTOSHUS
MOJIOCTH pTa y JIETel MIKOJBHOTO BO3pacTa I0KHOTO pernoHa Keipreizckoi PecryOimku ¢ comocTaBieHnEM
BBICOKOTOPHBIX U JIOJMHHBIX, CEITLCKUX U TOPOJCKHX I'PYIIL.

Matepuajibl 1 MeTOABI: NPOBEACHO IONEPEYHOE SMHUIEMHUOIOTHIeckoe oOcienoBanue 2064 IIKOIBHUKOB
Omuckoit obnactu u ropoga Omi. PacnmpocTpaHeHHOCT, U MHTEHCUBHOCTh Kapueca OLEHHBAJIM 10 WHACKCAM
DMFT/df u ux xoMmoHEHTaM; MOKa3aTeJd TMI'MEHbI MTOJIOCTH PTa U COCTOSHUS MapOJIOHTa aHAIU3UPOBAIH
omucatenbHO. JlanHble 00padoTansl B MS Excel. PesynbraThl: 001mast pacpoCTpaHeHHOCTh Kaprueca CoCTaBHIa
83,9%, cpemnmit DMFT — 2,65 (D=2,03; F=0,41; M=0,21). B cenbckux JOJWMHHBIX palioHAX
pacmpoctpaHeHHocTh coctaBmia 90,7%, DMFT - 246 (D=1,75; F=0,48; M=0,23). B rtopome Om
pacnpoctpaneHHOCTh coctaBmwia 83,2%, DMFT - 2,86 (D=2,11; F=0,44; M=0,31). B Bbicokoropaom YoH-
AnalickoM paiioHe paclpOoCTPaHEHHOCTh KapHeca IMOCTOSHHBIX 3yOoB y mereit §8-17 xer cocraBuna 77,7%,
00wt DMFT - 2,62.

O0cysxknenue: mpeoOiazaHue KOMIOHEHTa D ¥ CpaBHUTENbHO HHU3Kas A0JIS IUIOMOMPOBAaHHBIX 3yOOB
CBUJICTENILCTBYIOT O 3HAUYWTENILHOM 0O0BbEMe HENEYeHHOro Kapueca M HEJIOCTaTOYHOM  OXBare
BOCCTAHOBUTEJIBHOM CTOMATOJOTMYECKOH ITOMOIIBI. bosiee BBICOKAs pPACIPOCTPAHEHHOCTh B CEJIBCKHUX
JIOJIMHHBIX pailoHaX yKa3bIBaeT HA BHIPOKEHHbIC TEPPUTOPHAIILHBIC pa3inyus OpeMEeHH Kapreca; BMECTe C TeM
OMMcaTeIbHBIA MONEePeUHbId TU3aiiH UCCIeN0BaHUs HE MO3BOJSIET YCTaHABIMBATH MPUYMHHO-CIICACTBEHHYIO
CBSI3b 3TUX PA3UUUI ¢ IPUPOIHO-KIMMATHYECKHUMHU (PaKTOPaMH WK AOCTYITHOCTHIO TIOMOLIH.

3aki04eHue: y IIKOJIBHUKOB FOKHOTO pernoHa Kreipreisckoit PecnmyOmmkum coxpaHsSeTCsi BBICOKAS
pacnpocTpaHeHHOCTh Kapueca, 0cOOEHHO B CENTbCKUX AONMHHBIX paiioHax. [lomy4deHHbIe JaHHbBIE 000CHOBBIBAIOT
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paHHErO BBIABJICHHUA W JOCTYIIHOCTHU

KumioueBbie ciioBa: kapuec 3y6oB; DMFT; pacmpocTpaHeHHOCTh; IIKOJIBHUKH; 30POBBE IOJIOCTH PTa;

Keipreckas Peciyonmka.

Introduction. Dental diseases remain highly
prevalent and represent an important public-
health problem, particularly among
socioeconomically vulnerable populations in
both developed and developing countries.
Assessment of key oral-health indicators,
including the prevalence and intensity of dental
diseases, is essential for planning dental services,
developing prevention programs, defining
priorities, and using available resources
effectively to meet the population’s need for
high-quality dental care.

Oral-health indicators are studied across
countries, regions, and age groups. In 1969, the
Global Dental Health Data Bank was established
at the headquarters of the World Health
Organization (Geneva, Switzerland) to monitor
the status and trends of caries and other oral
diseases worldwide. In May 1981, the WHO
World Health Assembly adopted a global oral-
health goal developed by the Oral Health
Program in collaboration with the International
Dental Federation (FDI). According to this
target, by 2000 the mean number of decayed,
missing, and filled permanent teeth (DMFT)
among 12-year-olds was to be no more than
three. Available international data continue to
demonstrate substantial variation in caries
burden across populations.

The natural environment of Kyrgyzstan includes
climatic and geographic factors that may
influence  population  health, including
differences in the macro- and micronutrient
composition of drinking water and food. The
territory of the Kyrgyz Republic is characterized
by alternating mountain and plain areas, reduced
partial pressure of oxygen at altitude, lower
ambient temperatures, and other environmental
exposures [5,6]. Marked vertical zonation
creates heterogeneous living conditions. In Osh
Region, lowland, mid-mountain, and high-
mountain zones coexist, while drinking-water
sources may contain insufficient concentrations
of iodine, fluoride, calcium, and magnesium.
Previous epidemiological observations have also
indicated geographic variation in fluoride levels
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across the republic, with low-fluoride areas
reported more frequently than areas with
elevated concentrations.

The southern region considered in this study
includes territories with pronounced geographic
heterogeneity. Osh Region belongs to the
southwestern climatic zone and includes the
Fergana, Chatkal, and Alay valleys and adjacent
mountain ranges. Previous studies have shown
that the prevalence of dental caries varies across
regions of the Kyrgyz Republic. The reported
overall prevalence of caries in primary and
permanent teeth averages 72.54% nationwide,
with values ranging from 54.6% to 81.61% in
different districts [1,2,3]. These differences
justify region-specific epidemiological
assessment.

Aim of the study: to assess the prevalence and
intensity of dental caries and selected oral-health
indicators among school-aged children in the
southern region of the Kyrgyz Republic,
including comparisons between highland and
valley and between rural and urban populations.
Scientific novelty. This study provides an
integrated descriptive comparison of dental-
caries indicators in a large school-age sample
from highland and valley, rural and urban
settings in southern Kyrgyzstan using a common
set of epidemiological indices. The analysis
quantifies the predominance of untreated decay
within the DMFT structure and identifies
geographic differences in caries prevalence and
preventive/restorative  coverage, providing
region-specific data for planning oral-health
Services.

Materials and Methods. We assessed the
prevalence of dental diseases and key indices
among 2,064 school-aged children in the
southern region of Kyrgyzstan. Dental
examinations were conducted using standardized
clinical approaches and the study framework
described by the authors as consistent with WHO
recommendations [11]. We determined the
prevalence and intensity of caries in permanent
(DMFT) and primary (df) teeth. Participants
were examined using a standard set of sterile
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disposable instruments. Caries prevalence was
expressed as a percentage. Caries intensity was
assessed using the DMFT index, where D
denotes a decayed tooth, F a filled tooth, and M
a tooth missing because of caries or its
complications. For primary teeth, the df index
was used, where d denotes a decayed primary
tooth and f a filled primary tooth.

The study design included both rural and urban
populations and age groups relevant to
epidemiological assessment. Data collected
during dental examinations were recorded using
a WHO-based form modified by the authors for
this study [1,11]. The sample included more than
50 schoolchildren in the principal age strata
within the surveyed districts. Descriptive

ObLLECTBEHHOE 3[10POBbE 1 CTOMATOI0M A
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analysis was performed in MS Excel; prevalence
was summarized as percentages and caries
intensity using DMFT/df components and the
summary values reported in the tables. No
inferential comparisons are presented in this
manuscript.

Results. The epidemiological assessment
covered a high-altitude area (Chon-Alai District,
Daroot-Korgon village, approximately 3,500 m
above sea level) and valley areas, including the
city of Osh and the Kara-Suu and Uzgen
districts. In Daroot-Korgon, 413 schoolchildren
in grades 1-11, aged 6-17 years, were examined.
Their age and sex distribution is shown in Table
3.1

Table 3.1. - Age and sex characteristics of the examined schoolchildren (n=413)

N Age Man Women Total
1. 6 8 11 20
2. 7 17 22 39
3. 8 15 17 32
4, 9 27 27 54
5. 10 24 19 43
6. 11 26 23 49
7. 12 14 23 37
8. 13 14 14 28
9. 14 17 22 39
10. 15 10 16 26
11. 16 8 9 17
12. 17 4 9 13
Total: 202 211 413

Among children aged 6-7 years, the prevalence
of caries in primary teeth was 94.2%. Among
children aged 11-12 vyears, the prevalence of
caries in permanent teeth was 95.5%. Across

children aged 8-17 years, the prevalence of
caries in permanent teeth was 77.7%. Age-
specific caries-intensity indicators (DMFT and
df) are presented in Table 3.2 and Figure 3.1.

Table 3.2. - Caries-intensity indices among the examined schoolchildren (n=413)

?9 n | D F M DMFT d f of
6 |20 |035:0,08 |0 0 0.35:0.08 | 625+1.4 0 6.25:1.4
7 139 (0288004 |0 0 0285004 | 6.6761.07 | 0.0850.01 | 6.75£1.08
§ 132 10412007 | 0.06:001 |0 0475008 | 5:0.88 0.1320.02 | 5.1340.9
9 154 |1.2000.16 |0.06£001 |0 1265017 | 3.635049 | 0.0720.01 | 3. 70+0.5
10 [43 | 2.095032 | 0.1920.03 | 0.0500.01 | 2332036 | 1.6720.25 | 0,02£0.03 | 1,6920.26
11 |49 [ 3.6050.53 | 0.1820.03 | 0.06£0.01 | 3.93:0.56 | 0.16£0.02 |0 0.16£0.02
12 137 | 4.1120.69 | 0.5410.09 | 0.1600.03 | 4814079 | 0.38:0.06 |0 0.38£0.06
13 |28 | 256047 | 0.5£0,09 0.0450.01 | 3.0450.57 | 0,04£0.01 |0 0.0420.01
14 (39 | 3.10:049 | 036£006 |0 3465055 | 0.08:001 |0 0.080.01
15 |26 | 2960047 | 0.8140.13 | 0350006 | 4.1240.66 | 0.04:0.01 |0 0.0420.01
16 [17 | 3.06:0.74 [ 0.410.1 0.240.06 | 3.7120.9 0 0 0
17 |13 | 292108 1385038 | 0312009 | 4614128 |0 0 0

413 [ 2235011 | 0315002 | 0.08:0.03 | 2.6250.13 | 2.1220.13 | 0,0320.01 | 2.1520.16
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The mean primary-tooth caries-intensity index teeth was low: among 6-year-olds, filled primary
was 6.25+1.40 in 6-year-olds and 6.75£1.08 in teeth accounted for approximately 1.2% of the df
7-year-olds. In 12-year-old children, the mean structure, and among 12-year-olds filled
DMFT for permanent teeth was 4.81+0.79. permanent teeth accounted for 11.2% of DMFT.
According to the caries-intensity classification Across the examined age groups, the low F
developed for the Kyrgyz Republic by Prof. G.S. component indicates  limited  restorative
Cholokova (2000), these values correspond to a coverage relative to the burden of untreated
subcompensated level. The contribution of filled caries.

omrT N 2,62

v [ 0,08

F I 0,31
o N 2,23

0 0,5 1 1,5 2 2,5 3

Figure 3.1. - Components of the dental caries intensity index among schoolchildren
in the high-mountain Chon-Alai District of Osh Region

To assess dental-health indicators in the valley The results for permanent and primary teeth in
region, 840 school-aged children were examined these rural populations are presented in Tables
in Kara-Suu District and 374 in Uzgen District. 3.3and 3.4.

Table 3.3. - Prevalence and intensity of caries in permanent teeth among schoolchildren in rural Kara-Suu and Uzgen
districts of Osh Region

district total M W pre";'fnce D F M DMFT
Kara suu 840 419 | 21 92.8 256 | 076 021 3.53
Uzgen 374 185 | 189 83.6 094 | 020 0.24 138
Total 1214 | 604 | 610 175 | 048 0.23 2.46
% 497 | 503 907 711 | 195 9.3

Table 3.4. - Prevalence and intensity of caries in primary teeth among schoolchildren in rural Kara-Suu and Uzgen districts
of Osh Region

Age Total M W Prevalence % d f df
7 47 32 15 89.4 5.49 - 5.49
8 40 15 25 90.0 5.53 - 5.53
9 63 31 32 92.1 3.41 - 3.41
10 58 28 30 87.9 2.22 - 2.22
11 63 33 30 93.6 1.52 0.01 1.53
12 80 36 44 90.0 0.58 0.01 0.59
13 86 49 37 92.1 0.25 0.02 0.27

Total 437 224 213 90.8 2.71 0.01 2.72

22



e ' OBLECTBEHHOE 3[10POBLE M CTOMATOJIOM U 3/2026

The prevalence of dental caries in the rural valley consistent with the high caries burden reported in
regions was 90.7%. The mean intensity of caries previous regional studies. A  graphical
in permanent teeth was DMFT=2.46, comprising representation of the DMFT components is

D=1.75, F=0.48, and M=0.23. These results are shown in Figure 3.2.

ovrT  ——— 2,46
v B 0,23
F N 0,48
D I 1,75

0 0,5 1 1,5 2 2,5 3

Figure 3.2. - Components of the dental caries intensity index among schoolchildren in rural Kara-Suu
and Uzgen districts of Osh Region

Discussion. The rural valley data demonstrate be interpreted as epidemiological contrasts
that untreated decay constitutes the largest rather than as evidence of a causal effect of
component of the caries burden, while the altitude, residence, or environmental exposure.

proportion of filled teeth remains comparatively In the urban valley population, the prevalence
low (Fig. 3.2). This pattern suggests limited and intensity of dental caries were assessed
coverage by preventive and restorative dental among students attending secondary schools in
services. Because this study is descriptive, the city of Osh. The findings are summarized in

differences between geographic groups should Table 3.5.

Table 3.5. - Prevalence and intensity of caries in permanent teeth among schoolchildren in the city of Osh
School n Sex Age D F M DMFT

M X

SS Ne8 61 26 35 8-11 2,23 0,43 0,38 3,04

sS Ne5

SS Ne2

SS Nel7

Total:
%

Among 437 schoolchildren examined in Osh, The mean intensity of dental caries in the urban
202 were boys and 235 were girls. The study group was DMFT=2.86, comprising
prevalence of dental caries in the study group D=2.11, F=0.44, and M=0.31. The distribution
was 83.2%. Among 12-year-olds, the reported of the DMFT components is shown in Fig. 3.3.
prevalence was 82% (Table 3.5).
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OMFT - [ 2,86

M B 0,31
F N 0,44

D I 2,11

0 0,5 1

1,5 2 2,5 3 3,5

Figure 3.3. - Components of the dental caries intensity index among schoolchildren in the city of Osh
(valley region, urban population)

To provide additional context on dental
morbidity in the region, the authors also
analyzed caries indicators in the adult population
of Osh. The age-specific DMFT components are

presented in Table 3.6. These adult data are
descriptive and are considered separately from
the primary school-age analysis.

Table 3.6. - Dental caries intensity indicators among the adult population of Osh

Age D F M DMFT
20-29 6,9 51 1,6 13,6
30-39 7,0 7,5 2,8 17,3
40-49 6,2 8,0 41 18,3
50-59 51 8,2 7,0 20,3
Total 6,3 7,2 3,9 17,4
% 36,2 41,4 22,4

The adult data indicate a substantial cumulative
burden of dental caries. The M component
increases with age, while overall DMFT rises
from 13.6 in the 20 - 29-year group to 20.3 in the
50-59-year group. These findings should be
interpreted descriptively because the manuscript
does not provide a separate adult sampling
framework.

Selected periodontal and oral-hygiene indicators
are presented in Table 3.7. Differences between

the urban and rural groups may partly reflect
their different age structures: the Osh school
group consisted mainly of children aged 10 - 13
years, whereas the rural schools included
students aged 7 - 17 vyears. Differences in
examination conditions and examiner calibration
may also have influenced these indicators and
should be considered when interpreting
between-group contrasts.

Table 3.7. - Oral-hygiene and CPITN indicators among schoolchildren in Osh and rural Kara-Suu and Uzgen districts

total _Index CPITN .
healthy. plaque bleeding. calculus reg 4-5 [regid
Osh 437 288 144 5 - - -
% 100 66.0 33,0 1,0 - - -
Rural regions 1214 728 412 60 12 - -
% 100 60,0 34,0 50 1,0 - -
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Across the 2,064 schoolchildren included in the
summary analysis, the prevalence of dental
caries was 83.9% and the mean DMFT was 2.65,
comprising D=2.03, F=0.41, and M=0.21 (Table
3.8 and Fig. 3.4). The burden was highest in rural

valley areas by prevalence, whereas the D
component predominated in all geographic
groups. The reported need for preventive dental
care was 38.5% for the southern region overall.

Table 3.8. - Summary of the epidemiological indicators of dental caries among schoolchildren in Osh Region

Survey Location - Osh Region Total Prevalence DMFT D F M
Highland regions (Chon-Alai District) 413 77,7 2,62 2,23 0,31 0,08
Valley regions (rural areas) 1214 90,7 2,46 1,75 0,48 0,23
Valley regions of Osh (city) 437 83,2 2,86 2,11 0,44 0,31
total: 2064 83,9 2,65 2,03 0.41 0,21

% 100,0 76,6 15,5 7,9

D I, 2,03

1,5 2 2,5 3

Figure 3.4. - Components of the DMFT index in the surveyed schoolchildren of Osh Region (highland, rural valley, and
urban valley groups)

Study limitations. The study provides a large
descriptive dataset across geographically distinct
populations; however, several limitations should
be considered. The manuscript does not report
probabilistic sampling, examiner-calibration
statistics, confidence intervals, or multivariable
adjustment for age, socioeconomic status, diet,
fluoride exposure, or access to care.
Accordingly, the results characterize the
surveyed populations but should not be
interpreted as demonstrating causal effects of
geography or environmental factors.

Conclusion. The overall prevalence of dental
caries among the 2,064 surveyed schoolchildren

25

was 83.9%, with mean DMFT=2.65. In the city
of Osh, caries prevalence was 83.2% and
DMFT=2.86 (D=2.11, F=0.44, M=0.31). In rural
areas of Osh Region, prevalence was 90.7% and
DMFT=2.46 (D=1.75, F=0.48, M=0.23). Across
the examined groups, untreated decay
represented the major component of the caries
burden, while the filled component remained
comparatively low. These findings support
strengthening preventive programs, systematic
early detection, oral-health education, and timely
access to restorative dental care for school-aged
children in southern Kyrgyzstan.
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JEKJIAPALIMN

ITHYecKHe aCIeKThI

HccnenoBanue npoBOOMIOCH ¢ COOMIONEHHEM OOLICTIPUHATHIX 3THUECKUX MPHUHLUIIOB 3MHIEMHOIOTHYECKUX
CTOMATOJIOTHYECKUX 00CIeJ0BaHUHI U TpeOOBaHUM, JEHCTBOBABIINX B YUPEKACHUIX U 110 MECTY cOOpa TaHHBIX.
B pykommcu OTCYTCTBYIOT MEpCOHANBHO HICHTU(HUIMPYEMble cBeleHHs 00 ydacTHuKax. [lockombky B
UCXOIHBIX MaTepuajiaXx He yKa3aH OTIEJbHbIII HOMEp 0JOOpEeHHs 3THUECKOrO0 KOMHTETa, TaKoe ON0OpEHHE B
HACTOSAIIEN BEpCUH HE NEKIApHPYETCSI.

HNupopmupoBaHHoE coracue

Opranuzanust yJyacTus u o0cenoBaHuii OCYILECTBIIAITIaCh B COOTBETCTBUU C NPUMEHUMBIMU Tpe6OBaHI/ISIMI/I K
COIVIACHIO M Pa3pelleHHsIM MpPU NPOQHUIAKTHYECKUX M SMHIECMHOJIOTHYECKUX OOCIICZOBAHMAX MIKOJHHHUKOB.
NuauBunyansHo ACHTUDUIIUPYEMbIC TAHHBIC HE TTYOJIUKYIOTCS.

Konduaukt nurepecon

ABTOPBI 3asBIJISIIOT 00 OTCYTCTBUM KOH(DIUKTa HHTEPECOB.

DuHAHCUPOBAHME

ABTOpBI HE YKa3bIBAIOT LIEJIEBOTO BHEITHETO (PMHAHCUPOBAHUS JAHHOTO HCCIIEIOBAHUSI.

JocTynmHOCTH JaHHBIX

JaHHble, TOATBEPXKIAIOIINE PE3yJIbTaThl HMCCICAOBAaHHUS, MOTYT OBITh TPEJOCTAaBICHBI aBTOPOM IS
KOppECIOHACHIIUHN I10 OGOCHOBaHHOMy 3arpocy € y4€ToM INPHUMCHHUMBIX MHCTUTYIMOHAJIBHBIX W 3THYCCKUX
OrpaHUYECHUH.

JEKJTAPALIUSIJIAP

ITUKAIBIK acleKTijiep

3epTTey SMUIEMHONOTHSIIBIK CTOMATOJIOTHSUIBIK TEKCEpyJiepre apHajfaH XajlblFa KaObUIJaHFaH 3THUKAJIBIK
KaFuaTTapra »KOHE JIEePeKTep JKUHAIFAaH MEKeMeJep MEH JKEPTUliKTi Tajamnrapra CoWKec KYpPri3iyifi.
Komkaz0aga KaTbICYIIBUIAPABI JKEKE COMKECTEHIIpyre MYMKIHIIK OepeTiH MojiMeTTep »OK. bacramks
Mareprasiapja dTUKAIBIK KOMHTETTIH jKeKe MaKyy1lay HOMIpi KepceTiIMEreHIiKTeH, MYH/all MaKyJIiay OCHI
HYCKaJ1a MoJTiMJICIIMEHTI.

AKnapaTTaHIbIpbUIFaH KeJdiciM

Kareicy MeH Tekcepyni YHWBIMIACTHIPY MEKTEN OKYIIbUIAPBIHA KYPri3iieTiH Npo(UIAKTUKANBIK KOHE
SMHUIEMHUOJIOTHSUIBIK  TEKCepyJiepre KOJIIAHBUIATBIH KEeJiciM JKOHE pYKcaT TajanTapblHA COHWKeC JKy3ere
acwIpbuabl. JKeke colikecTeHIIpiJIeTiH AepeKTep KapHsIaHOai bl

Mynjaesiep KaKThIFbICHI

ABTOpIIAp MYIENEp KaKThIFBICBIHBIH JKOK €KSHIH MOTIMICH .

Kapskblianabipy

ABTOpIIAp OCHI 3epPTTEYTe apHAIBI CHIPTKBI KapKbUIAHABIPY aNbIHOAFaHBIH XabapiIaiibl.

JepexTepain KoJkeTiMamiri

3epTTey HOTMXKEJEPiH PAacTAMTHIH AEPEKTEp HeTi3JeNreH cypay OoibIHIIA, THICTI MHCTHUTYLMOHANBIK KOHE
ITHKAJIBIK MIEKTEYJIeP/Ii ECKePe OTHIPHII, KOPPECTIOHICHIIHUSFA KayarThl aBTOPJIaH AJIBIHYBI MYMKIiH.
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CTOMATOJIOT TAPHATEBI KOJI TEPICIHIH KOCIBU IEPMATO3/IAPBI:
KOJIFAIITAPZBIH, POJII )KOHE AJI/IbIH AJIY

Hypmyxan6etoBa A.A.', Tynenoeprenona JI.A.?, Tyaenoepresosa A.I1.%,
Myxamenues A.I'.!, Typroin6aii /I./1."

1« C.IK. Acghenousp oe amvinoazel Kasax yaimmuik meouyuna ynueep cumemiy KeAK, Anmamut, Kazaxcman
2« On-Dapabu amvinoazvl Kazax yimmoix yHusepcumemi» KeAK, Anmamuol, Kazaxcman

Kipicme. Cromaronortap Koj TEpiCiHIH TOCKAYBUIBIH OY3ybl MYMKIH OipKaTap (akTopiapblH TYPaKThI
ocepiHe YIIbIpalIbl: KOJJIBI KU1 XYy YKOHE aHTHCENTHUKIIEH OHJAEY, KOJIFal acThHJIAFbl Y3aK OKKIIBHUS,
JaTeKC aKybI3Japhl, pe3eHKe Kocmanap )KoHe MEeTakpriaT MoHoMmepiiepi. KomabiH Kypraybl, TiTIpKeHYl MeH
9K3eMachl KeOiHE BUIFAJABI KYMBIC, YHKENIC, TITIpPKEHIpTilTep MEH CeHCHUOWTM3AMIHBIH KOocapiaHFaH
oCcepiHEeH KabIITacapl.

Makcatpl. CromMaToiorTaparkl KON TEPICiHIH KOCINTIK JepMaTO3MaphbHBIH ceOermTepi, MeIUIHAIBIK
KOJIFAITapplH peli Typaslbl 3aMaHayd JIEepeKTep/i KOPBITBHIHIBUIAY JKOHE NPAKTUKAJIBIK aJblH ary
I1apajgapbiH YChIHY.

Marepuangap men omicrep. 2000 - 2026 sxpuimapmarst PubMed/MEDLINE »xone PubMed Central
JKapusUTaHbIMIapbIHa, COHMA-aK KekejereH eprepek iprem eHOektep meH WHO, CDC xonme FDA
KY>KaTTapblHa HAPPATUBTIK MOy JKYPri3igi. CTOMaTOIOrUs KbI3M ETKEPIIEPIHJIETT KOCITITIK IK3eMa, JIATeKC
MIEeH PE3CHKE BYJIKAHW3AMACH! YICTKIIITEpiHE aJuleprus, CTOMATOJIOTHSUIBIK MOHOMEpIIEpre KOJFarTapabH
OTKI3TIIMTI JkoHe WHOEKIUIBIK OaKbUlay >KeHiHJeri 3eprreyniep Kapacteipbuiasl. Illomy xarTamackr
TipKeNMe/Ii XoHe KYHemi KaTemik Kaynine popManabl Oaranay *Kypri3iireH xoK.

Hormxenepi. EH xmi Ke3meceTiH 3aKbIMIaHy - BUFQIABI JKYMBIC, JETEPreHTTEp, YHKENIC >KoHe
OKKJTIO3USIMEH OalilaHBICTBl TITIPKEHAIPrill jkaHacrmainbsl aepMatuT. JlaTekc akyb3aapbl Jiepey TUIT
peakuysuiap TYBIHAATYbl MYMKiH, ajJ a/UICPTUSUIBIK JKaHACHalbl JCPMATUT KeOiHe ByJIKaHHW3alus
yAeTKimTepiMeH OaiiimaHbIcThl. HUTpuIl marekc akybI3NapbHBIH OCepiH JKOsIbL, Oipak KeiOip HUTpHUI
KOJIFanTapbH/Aa Pe3eHKe YAETKIimTepi 00aybl MyMKiH. Bip perrik natekc sxoHe HUTpun Kojwantap HEMA,
TEGDMA, MMA sxoHe 6acka MOHOMEpJIEpTe Kapchl aOCOOTTI XUMHUSUTBIK TOCKAYBUT OOJIBIN Ta0BUTMA 1Bl
Tankelnay. TitipkeHnaiprim aepMaTuTTi, |gE-apKbUTbl KYpETiH JIATEKC AaIEPIUSChIH KOHE PE3CHKE
YZACTKIIITepiHEe ayuIeprusuIbIK KaHACHAIbl AEPMATUTTI @KbIPATy KOJIFATAap.bl HETi3/1 TaHIay jKOHE eHOeK
JKaFIaiIapbH TY3€Ty YIIIH MaHbB/AbL MeTakpuiarTaplilaH KOPFaHBIC TEK KOJFall MaTepuaiblH TaHJaayMeH
IIEKTeNIMeH, TolmMMepiieHOereH MaTepualijapMeH TiKelled JKaHacylbl a3alTyIsl Ja KaMTybl THIC.
KopbITeiHabITap HAPPAaTUBTIK LIONYABH CHUIATBIH, 3€pPTTEYJEPiH OPKEIKUIINH >KOHE OJapblH CallachlHa
(dhopmanpl Oara OepiMereHiH eckepe OTBHIPBIN TYCIHIIPiTyi KaKeT.

KopbIThinasl. CTomMaTonorrapaarsl KOI TEpICIHIH KICINTIK JepMaTO31apbHbIH albH aly KOJFalmTap.Ibl
IypBIC TaHAAybl, NOJMMEpIeHOereH MaTepraiiapMe KOJIMEH TiKeJel jKaHacyIbl OONbIpMayabl, YTHIMIbI
KOJI THTUEHACKIH, YHJIECIMII IMOJIGHTTEP/II KOJIIAHY/IbI )KOHE Kal TaJlTaHaThIH AK3eMachl 0ap KbBMETKepIep
epTe TeKkcepyai OipiKTipyi THIC.

Tyitinai ce3mep: KocITIK JepMaTHT, CTOMATOJOIUS KbI3METKEpJepl, MEIMIMHAIBIK KOJFANTap, JIaTeKC
aJUIEPTUSChI, pE3CHKE BYJIKAHU3AIMACHI YICTKIIITEPi, METaKpUIaTTap, KOJ THTHEHACHI, AJIIBIH aly.
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KAZAKHSTAN

[TPO®ECCUOHAJIBHBIE JIEPMATO3bI KUCTEU YV CTOMATOJIOT' OB:
POJIb ITEPHATOK U ITPO®UIIAKTUKA

HypmyxanOeroBa A. A. ', Tyaen6eprenosa JI.A.2, Tyaenoeprenosa A.Il1.2,
Myxamenues A.I'.', Typroin6aii /1. /1."

'HA O «Ka3zaxckuti Hayuonaauvli meduyunckuti yrueepcumem umernu C.J1. Acgpenousposay, Anmamet, Kazaxcman
2HAO «Ka3axcrutl HayuoHa b bl Y HUeepcumem umernu anv-apabuy, Anmamo, Kazaxcman

BBenenue. CTOMATONOrM pETryJSPHO TIOJBEPTralOTCS BO3JACHCTBUIO (AKTOPOB, CIIOCOOHBIX HapyIIaTh
KOXKHBII Oapbep KHCTEH: YaCTOMY MBITBIO M aHTHCENTHYECKOH 00paboTKe PYyK, [UIMTENbHOH OKKIIO3UHU TI0]
nepuaTKamMi, JIaTeKCHBIM OelikaM, PpEe3MHOBBIM [00aBKaM M MeETaKkpuiIaTHBIM MoHoMmepaMm. CyxXocCTh,
pasapaxkeHue W dK3eMa KHCTed OObMHO (OPMUPYIOTCSI NMPU COYETAHWM BIIAXHOW pabOThL TpPEHHS,
pa3apaxkuTelel U CeHCHOMITH Al M.

Heab. OO600mIUTH CcOBpEeMEHHBIC [aHHBIE O MPUUMHAX NPOPEecCHOHATBHBIX JEpPMAaTO30B KUCTEH Y
CTOMATOJIOTOB, POJIM MEIUIIMHCKUX MTEPUYATOK U CPOPMYITHPOBATH MPAKTHUYECKIE MEPHI TPODUIAKTHKH.
Marepuanasl u Meronabl. [lpoBenen HappamiBHbIA 0030p nyOmikaiumii PubMed/MEDLINE u PubMed
Central 3a 2000-2026 ropl ¢ IPUBIICYCHHEM OTACIBHBIX 00Jiee paHHUX ()yHIAMEHTAIBHBIX paboT, a TaKkKe
nokymentoB WHO, CDC u FDA. Anami3upoBauCh CHCTEMAaTHYECKWE W OmMcaTelbHble 0030pBIL
HaOJTIOMAaTeNPHBIE  WCCIENOBAHHUS  CPEAM  CTOMATOJIOTMYECKOTO  IIEPCOHANA,  IKCIIEPUMEHTAIbHbIC
WCCIEZIOBaHMST TTPOHUIIAEMOCTH TMEpYaToK JUIsi CTOMATOJOTMYECKHX MOHOMEPOB M PEKOMEHIAMH 10
WHPEKIMOHHOMY KOHTpoJro. [IpoTokonm o030pa He perucrpupoBaics, ¢GopManbHas OIeHKa pHCKa
CHCTEeMaTHYECKON OIMIMOKH HE MTPOBOIHIIACH.

Pesyasrarsl. Hanbonee THIMYHBIM MOpPOKEHHEM SBIISIETCS Pa3paKUTENbHBIA KOHTAKTHBIM JEpMaTHT,
CBSI3aHHBIN C BIZKHOW pabOTOH, JAeTepreHTaMul, TPEHHEM U OKKJTto3ueil. JlaTekcHbie OelIKr MOTyT BBBIBAThH
peaKkIyMM HEMEJICHHOTO TWMa, TOrJad Kak aJJIepIUYecKMid KOHTAaKTHBIM JAEpPMAaTUT dYalle CBS3aH C
YCKOPUTENIAMUA BYJKaHM3aluH. HuTpun wuckimroyaeT BO3JIEHCTBHE JIATEKCHBIX OEJIKOB, HO OTHAENbHBIC
HUTPUJIOBBIC U3JEINS MOTYT COJIEpKaTh Pe3HOBBIE YcKopuTenu. OHOpPa30BbIE JTATEKCHBIE M HUTPUIIOBBIE
MepuaTkd He SBISIFOTCSI aOCONMIOTHBIM XuMmuueckuM OapsepoM miss HEMA, TEGDMA, MMA u npyrux
MOHOMEPOB.

Oocy:xknenne. KimHHuYeckoe pa3rpaHHUCHHE pa3IpaKUTENBHOTO JepMatuTa, |QE-omocpenoBanHoi
aJuleprud  Ha JIAaTeKC M aICprM4ecKoro KOHTAaKTHOTO JepMaTiTa K PE3MHOBBIM YCKOPUTEISM
NPUHLUINATBHO BAKHO AJISl PAllMOHAIBHOI'O BBHIOOpA MEPYaTOK W KOPPEKIMH YCIOBH M Tpyna. 3aura OT
METaKpUJIATOB HE JIOJDKHA OTPAHWYMBATHCS TOJIKO BHIOOPOM MaTepraia mepuyaTok U TpedyeT MIUHUMU3AIH
IPsIMOTO KOHTaKTa ¢ HEOTBEPXKJAECHHBIMU MaTepuaniamMu. BBBOIBI clemyeT MHTEPIpPETHpOBATh C yUETOM
HappaTHBHOTO XapakTepa 0030pa, HEOJHOPOAHOCTH MCCICAOBAHUI U OTCYTCTBUS (DOPMAaNbHOM OLIEHKUA MX
Ka4ecTBa.

3akarodenue. [Ipopunakmika mpodeccHoHaNBHbIX 1epMaTo30B KUCTEH Y CTOMATOJIOrOB JOJDKHA COYETaTh
KOPPEKTHBIM BBIOOP MEpPYaTOK, MCKIIOUEHHE PYYHOro KOHTAaKTa ¢ HEMOIMMEPU30BAHHBIMH MaTepHallaMu,
paLMOHAIBHYIO TUTHEHY PYK, IPUMEHEHHE COBMECTUMBIX IMOJIEHTOB M paHHee 00ciieoBaHe paOOTHUKOB €
PEUUIUBUPYIOLIEN 3K3EMOM.

KioueBble ciaoBa: mnpodeccHOHANIbHBIA —JIEpMATUT, CTOMATOJOTMYECKUM MEPCOHAN, MEIUIUHCKUE
MepUaTKH, JIATeKCHAsI aJUIEPTUsl, PE3MHOBBIC YCKOPUTEIH, METAKPUIIAThI, TUTHEHA PYK, PO (PrIaKkThKa.
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OCCUPATIONAL HAND DERMATOSES IN DENTISTS:
THE ROLE OF GLOVES AND PREVENTION

Nurmukhanbetova A.A.%, Tulepbergenova L.A.2, Tulepbergenova A.P.2,

Mukhamediev A.G.1, Turgynbay D.D.?
tAsfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan

Introduction. Dentists are repeatedly exposed to factors that may impair the hand skin barrier, including
frequent handwashing and disinfection, prolonged glove occlusion, latex proteins, rubber additives, and
methacrylate monomers. Hand dryness, irritation, and eczema usually reflect the combined effects of wet
work, friction, irritants, and sensitization.

Objective. To summarize current evidence on the causes of occupational hand dermatoses in dentists, the
role of medical gloves, and practical preventive measures.

Materials and Methods. A narrative review of PubMed/MEDLINE and PubMed Central publications from
2000 to 2026 was conducted, supplemented by selected earlier foundational studies and documents from
WHO, CDC, and FDA. Systematic and narrative reviews, observational studies involving dental personnel,
experimental studies of glove permeability to dental monomers, and infection-control guidance were
considered. The review protocol was not registered and no formal risk-of-bias assessment was performed.
Results. Irritant contact dermatitis associated with wet work, detergents, friction, and occlusion is the most
common condition. Latex proteins may cause immediate hypersensitivity reactions, whereas allergic contact
dermatitis is more often related to vulcanization accelerators. Nitrile eliminates exposure to latex proteins,
but some nitrile gloves may contain rubber accelerators. Disposable latex and nitrile gloves do not provide an
absolute chemical barrier against HEMA, TEGDMA, MMA, and other monomers.

Discussion. Distinguishing irritant dermatitis, IgE-mediated latex allergy, and allergic contact dermatitis to
rubber accelerators is essential for evidence-based glove selection and workplace modification. Protection
against methacrylates should not rely on glove material alone and should include minimizing direct contact
with uncured materials. Findings should be interpreted in light of the narrative design, heterogeneity of the
included evidence, and the absence of formal quality appraisal.

Conclusion. Prevention of occupational hand dermatoses in dentists should combine appropriate glove
selection, avoidance of direct hand contact with uncured materials, rational hand hygiene, use of compatible
emollients, and early assessment of workers with recurrent hand eczema.

Keywords: occupational dermatitis, dental personnel, medical gloves, latex allergy, rubber accelerators,
methacrylates, hand hygiene, prevention.
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1. Kipicne

CToMaToONIOTTBIH ~ KOJ  TepiCiHe  bUIFAJIIBI
KYMBIC, AHTHUCENTHUKTEp, JKYFbII 3aTTap,
yHKeic, KOJFal acThIHIAFbl OKKITIO3US MKOHE
HOJINMEPIIeHOETEeH CTOMATOJIOTUSUIBIK
Matepuanzap Katap ocep ereal.  byn

(dhaxTopyap Tepi TOCKAyBUTBIH JJICIPETII, KEeKe
OCHIMIUIIK TeH CceHcuOunmu3amus OonraHaa
KOCIMTIK JIepMaTO3apAblH JaMyblHA IKaFIaid
xacanael [1-3]. KosnblH Kypraysl, Kbl3apybl,

KBIIIBIHY bI MEH JKAPBIKTAPbI iy
MaHUITYJISITHSUIAPIIBI KUBIHIATHIIL,
KIMHUKAJBIK JKYMBICTHI YaKbITIIA IIEKTEYi
MYMKIH.

«Konranka amneprus» YFeIMBI  OipHelne
JKarmanabl OIpiKTIpeIi: TITIPKSHTIPTIII
JKaHACITAJIbI JIEPMATHT, pe3eHKe

BYJIKQaHM3AIMCHl YAETKImTepiHe Oasly THIITI
aJJIepTusl XKoHe TaOWFU JIATeKC aKybI3JapblHa
nepey THUIITI peaxiusi. Konramrap
MHQEKIMSITBIK ~ KayINCI3AIK  YIIIH MIHACTTI,
Oipak oJapablH Kypambl MEH KOJJIaHY TOPTiOl
3aKpIMJIATFAH TEPi YIIIH MaHBI3MBI; COHBIMCH
KaTap Oip peTTiK KOJIFamrap y3aK XUMUSIIBIK

oceplieH TOJIBIK KOpFaMam bl [4-8].
KyMBICTBIH Makcarbl — HETI3r  Kayin
(dhaxTopyapbiH KOPBITBHIH/IbUIAI, aJIbIH

aJTy IbIH BIKIIAM aJTOPUTMIH YCHIHY.

2. MaTtepuajaaap MeH dicTep
PubMed/MEDLINE xone PubMed Central
JePEKKOPJIap bIHIAFbI 2000-2026
KbULAApIarsl JKapusaaHbMIapFa HappaTUBTIK
HIOJy KYPTi3U1ai; Oa3anblK jaepekTep OepeTiH
epTepek eHOEKTep 1€ KapacThIpbUIABL I3mey
occupational hand dermatitis, hand eczema,
dental personnel, medical gloves, latex allergy,
rubber accelerators, acrylates, methacrylates,
HEMA, TEGDMA, MMA, glove
permeability, hand hygiene »xone prevention
TepMuHiepiMeH opsiHAadael. WHO, CDC

xoHe FDA pecmu KykaTrapbl KOChMIIA
nanaanaHbulIbl.

Kyheni koHe cuUNarTamMalblK —IIOJyJap,
CTOMATOJNOTHSI  KbI3METKEpJiepi  KAaTBICKAH
OaxpL1ay 3epTreyepi, KOJIFanTapAblH
MOHOMepJiepre  OTKI3TIWTINH  Oaranaraf
HKCTIIEPUMEHTTIK AKYMBICTAp AKOHE
WHQEKIUSITBIK OakpLIay YCBIHBIMAAPBI
SHT3UIAl.  OHAIpYIWIIEpAiH  KapHAMATBIK
MaTepualgapsl NaufaJaHbuIMaAbl.  Xarrama
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TIpKEJIMETeH JKOHE IKYHeal KareliK KayIi
pecmu OaramaHOaraHIBIKTAH, XKYMBIC >KyHeni
eMec M0y PeTiH/Ie KapacThIPbUIIBI.

3. oy HOTHKeEIepi

3.1 TiTipkeHnaipriu :k9He a/IePrusiiibIK
AepMaTUT

TiTipKeHAIPTINI KaHACTIAJBI IEPMATHUT €H KUl

Ke3neceai KOHE aJIBIH ana
ceHcuOWnTm3anusiHel  KaxeT ernehai. Cy,
JNETEepPTeHTTep, YUKETIC IKOHE  OKKIIO3UA
MY#I311 KabaT JUMUATEPIH a3aMThIN, BUTFAT
KOFanTyapl aprThipaasl [1, 16]. Ilpouecc
KYPFaKTBIKTaH OacTajblll, KeHiH KbI3apy,

KaOBIpIIAKTaHy >KOHE >KapbIKTapFfa YJIACyBI
MyMKiH. KonFam TONBIK KypFak KOJFa KHUTIM,
op MAIMEeHTTEH KeHiH, 3aKbIMIaHFaHIa HeMece
JacTaHFaHAa aybICTHIPBUTYBI THiC [14, 15].
OMOJNEHTTep Tepl TOCKaybUIbIH CaKrayfa
KOMEKTeCe/l, Oipak KOJIJJTaHBUTaThIH
aHTHCENTUK TIeH KOJIFall ~ MarepHalibiHa
yinecim i 60ty sl KaxeT [16].

TaOurm 7§arekc aKybI3gaphl  SKaHACHAIbI
€CEKKEM, PHHOKOHBIOHKTHBHT, OpOHXOCIA3M
XKoHEe cHupek aHadwiakcus Typingeri IgE
apKBUIBI JKYPETiH Jepey peakius TYBIHIATYbI
MyMKiH [4, 5]. Basdy TunTi amieprusuiblk
KaHACTAJIBl JIepMATUT KeOiHe Tuypammaap,

IuTHOKapOamartap,
MepKanToOeH30THA30J1ap JKOHE T'yaHUIUHIEp
CUSIKTBI  BYJKAHHM3aIMs  YAETKIIITEpIMEH

OalmaHbICThI [6]. Onmap naTekc, HUTPUI JKOHE
HEONpeH OyibpIMAapbIHIa Ke37ecyl MYMKIH,
COHJIBIKTAH «JTATEKCCi3» oenrici
YISTKIIITEPIIH  YKOKTBIFBIH ourIipMeii.
KaiitanaHarelH 9K3eMana  anmiuKaiHsUIbIK
Tepi ChIHaManapbl (MATY-TECT) HKYPri3irim,
AHBIKTAIFaH AJUIEPTEHI KOK KOJIFaIl TaHIATy bl
KepeK.

3.2 MeTakpujaaTrap koHe XUMHSAJIbIK
KOPFaHbIC

HEMA, TEGDMA xone MMA anres3usrepe,
KOMIIO3UTTEp/IE, AaKpWIAl IUlacTMaccaiapia
JKOHE [EMEHTTepe Ke3necei;
MOJTUMEpIICHOCTeH MOHOMEPIIEP
CTOMAaTONOTHUs KbI3METKEpJIepiHe
ceHcuOwWIM3anus TybIHAATYbl MYMKIH [7, 8]
3eprreynep JIaTeKC JKOHE HUTPWI
KOJIFarTap/IbIH OTKI3TIIITIT] 3aTKa,
KaJIBIHJIBIKKA, ePITKIIIKEe, TEMIIepaTypara »KoHe
JKaHACY YyaKbIThIHA TOYyeJIi E€KeHIH KopCeTTi
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[9-12]. MMA-MeH KyMBIC Ke3iHIe >KaOBIK
BIIBICTAp MEH THIMII keneTy KaxeT [13]. Ex
CeHIM/I Iapa - MaTepUaIbl KYpaIMEeH €HTI3Y,
caycaknmeH MOJeNbJAeMey KOHE JlacTaHFaH
KOJIFANThI IEPEY aybICTHIPY.

3.3 KoJ rurueHachol ;KoHe

Y BIMIACTBHIPY HIBLIBIK AJJIBIH aJTy

Konma kepineTiH nactaHy OosiMaca, CHHPT
HETI3IHAET] AaHTHUCENTHK Ca0bBIHMEH KailTta-
KalTa XyyFa KaparaHJa KOJIaiJIbIpaK; KOJIFall

KHEp IABIHIA OJ TOJBIK KeOyi Tuic [14, 15].
YHTaKThl MEIHIIMHAIBIK KOJFamNTap JIaTeKc
aKybI3JapBIHBIH ayara TapallyblH apTTHIPYbHI
MYMKIH J)KOHE Kazipri KJIUMHUKaIa
KoJiJaHbUIMaybl — kepexk  [17].  ¥iibpmMaa
JIaTeKCCI3 JKOHE YJAETKINICi3 YAariiep, Tepi

3/2026

KYTIM1  Kypalijapbl JKOHE JepMarojorka,
aJIJIEPIoJIorka Hemece Npodraronorka >xKyridy
TOpTiO1 60Tyl KAXKeT.

1-kecte - CTOMATONOTHS KBI3METKEPIIEPIHJIE KOJI JIEPMATO3/IaPbIHBIH a JIbIH aJTy

Karnai IIpakTHKAJIBIK OpeKeT
Onmemi coiikec YHTaKChI3 KOJIFAIlThI 9p MAllHeHTTEH
Kynaenikrikaobu1iay KEeWiH JKOHE 3a KbIM/IAHFAH/Ia a YBICTBIPY; KaiiTa

naigananoay »KoHe a HTUCETITHKIICH O HIIEMEY.

JlaTekc HeMece Y IeTKILI a uIeprusichiHa Ky JiK

JlaTekcci3 Oy iibIMFa KOIIly, 1a T4 -TECT KY Pri3y KoHe
AHBIKTAJFaH aJUIepreHi )oK YITiHI TAHIIaY ; TEK
«IaTEKCCI3» TaHOACKIHA CYHEeHOeYy.

[NonmmmepneHOeren MeTakpwiaTTap

Ma repHasibl KypalMeH eHI13Y, JaCTAHFAH KOJIFAITHI
OipJIeH a yBICTHIPY KOHE X UMHSIIBIK TOIIMALTIKTI TEKCEPY;
caycakIeH MO/IeJIb/IeMeYy.

KaitrananateH sx3emMa

YiinecimMIi 9MOJICHT KOJIJJaHy JKOHE JIepMAaToJIOTKa HeMece
po(dIa ToJIOTKA KYTIHY ; CHMITTOMIAP/IbI eJIeMey JKOHE
KYLITi IpenapaTrapAsl 03 OeTiHIIe y3aK KOJI JaHy JaH 6ac
TapTy.

Hepekkos: [4-6,9 - 17] depexmepi nezizinde asmopiap Ky pacmvipean.

4. Tankbliay
KocinTik Ko&m dK3eMachkl KeOiHe OipHere
(bakTOpbIH KOCApJaHFaH OCEPIHCH JaMUJIBL

TiTipkenaipTim JepMaTUTTE JKaJTITBI
KYKTEMEHI  a3aThill, Tepl TOCKAYBUIbIH
KaJmbplHA  KENITIPYy  KaKEeT;  aUIEPTHUSUIBIK
KaHaclajabl JI€PMATUTIC HAKTBl aJUIEPICH
AHBIKTANBIN, JKAHACY TOKTATBUIYbl  THIC;
natekcke IgE apkpuibl KypeTiH anieprusia
JaTeKcci3 opra YHBIMIACTBIPBUTAABL

MeTtakpunaTtrapiaH KOpFaHbIC TEK KOJIFall
TaHJayMeH IIeKTeIMEeNIi: JKYMBIC OICiH
e3repry, HkaObIK MeJIIepiey IKyhenepin
NalilaiaHy XoHe KeJIAETY MaHbI3AbL. bapibik
KOJIFalTapfa OpTaK Kayilci3 KHUIO YaKbIThI
KOK; IICIIIM HAKThl OYHBIMHBIH TEXHHKATBIK
Ky>KaTTaMachIHa HET13/1eMeNl.

5. lloayabIH meKkTeyaepi

[HonynblH TIpKENTeH  XarTaMmachl  JKOHE
dhopmanasl cama Oaranaybl )KOK. 3epTreynepie
9K3E€MaHbl aHBIKTAY OJIIIEMIIAPTTAPbl, KOJIFaIl
YATLIepl KOHE MOHOMEpP Kypamaaphbl opTypii
0O0JIIEL; COHIBIKTAH 3epTXaHATBIK
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HOTIDKENepai Oapiblk OyibIMIapra TiKeJen
KOJITaHyFa O0JIMai/Ibl.

6. KopbITBIHABI

CromMaTonorTaparbl KOJM JIepMaTO3/1apbIHBIH
HETI3T1 TYPI - BUIFAIIbI )KYMBIC, JETePTeHTTED,
YUKETIC KOHE OKKIIO3MsMEH OaiTaHbICThI
TITIPKSHTIPTINI KaHACTIATHI aepMmatut. [epey
aJyieprusi JIaTeKC aKybI3JapbIMEH, an Oasy
THIITI JIepMaTHUT BYJIKAaHU3ALIHS
yaerkimTepiMeH OaitmanbicTel. Hutpun kemn
Karmaija KoJaimel, OipaKk MOHOMepiepre

a0COMIOTTI TOCKAYbLI emMec JKOHE
yAeTKimTepre aJIIepTUSHBI AKOKKA
meiFapMaiinel.  TuiMal anaplH - amy  JIyphic

KOJIFAIThl, TIKeIeH jkaHacy bl OOIABIPMAY JIbI,
YTHIMJIbI KOJI TUTHEHACHIH, SMOJIEHTTEP /11 )KOHE
epTe IMarHOCTUKAHbI O1pIKTIpEIi.

Aurbic 0inaipy

Aptopinap C.K. AcdenauspoB aThIHAAFBI
Ka3zak yITTBIK MeAMIMHA YHMBEPCUTETI MEH
On-®Oapabu  aTeiHmarel  Kazak — YITTBIK
YHUBEPCUTETIHIH KbI3METKEPJIEPIHE KEHECTIK
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KOHE YHBIMAACTBIPYLIBUIBIK KOJIIAybl VIIIH ajn¥bIc OuAIpeni.
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JEKJIAPAIIUSAJIAP

ABTopaapabiH yieci. TynembGeprenoBa JILA. - TyXbpIpbIMIaMa, Makcar, dJicHama >KoHe OacTarKbl MOTIH;
HypmyxanOeroBa A.A. - FBUIBIMM JKETEKUIUIIK, JEPEKTEpAl HHTEpIpETalUsuiay >KoHE KOJDKaz0aHbl CHIHU
penakuusuiay; TymenOeprenoBa A.Il. - gepekkesaepn i3mey, ipikTey jkoHe skyheney; Myxamemues Al -
KOCINTIK JepMaTo3iap MEH KOJFanTap OOMBHINA Taljay, KeCTe MEH NMPAKTUKAIBIK YCHHBIMIAPbl TalbHIaY;
Typremo6ait JI.JI. - OuGmuorpadusiHbl TeKcepy, TEXHHKAIBIK JKOHE TULMIK peakiusuiay. bapielk aBTOpiap
KOJDKa30aHbIH COHFbI HYCKAChIH MaKYJ1/1a/1bl JKOHE )KYMBICTBIH Ma3MYHBI YIIIiH KayarnKepUIiIiKTi KaObUIIai Ibl.
Mynaenep KaKThIFBICHI. ABTOPIIAp MY UIENep KAKTHIFBICBIHBIH KOK €KeH1H MOTIMICH/TI.

Kap:kbuianasipy. JXyMbIC CBIPTKBI Kap>KbUIaH IBIPYChI3 OPBIHIAIIBL.

OTHKAIBIK acnekTijiep. by xymbic onmeOuerrepre mioiy OONBIT TaObLIAIbI JKOHE aIaMIapblH Hemece
XKaHyaplap/bH KaThICybIMEH OacTankbl 3€pTTEY JKYPri3yli KaMThIMAHJbl; COHJIBIKTAH STHKAIBIK KOMHUTETTIH
MaKyJ1/1aybl KOJIIaH bUIMAi IbL.

JepexTepain KoJuketriMauriri. Makanama Taiganrad OaplbIK JACPEKTEp AOMEKCO3 KENTIPUITeH JKapH syIaHbIMIap
MEH PecMH Ky)KaTTapJa KaMThUIFaH.

/KapusiaHbIMHBIH TYNHYCKAJBIFbI. ABTOpJIap KOJDKa30aHBIH OypbhiH JKapusUulaHOaraHbIH JKoHE Oacka
0achUTBIM/Ia KapaJIbIIl JKaTIaraHbIH MOTIMICHII.

Kacanapl MHTeJIEKT KypajaapbiH naiganany. ['eHepamiBTI ’acaH bl MHTEIUIEKT TUIMIK pelaKiusiay MeH
MOTIH KYPBUIBIMBIH JKETUIIIPyTre KOMEKII Kypajl peTiH/Ie MaifalaHbuIbl. ABTOPIAp FBUIBIMA TYKBIPHIMIAPIbI,
HAaKTBI JCPEKTEP/Ii )KoHEe OMOMMOrpadusuIbIK CiTTeMenepai TeKCepIl KoH e KOIDKa30aHbH COHFBI Ma3MYHBI VIITH
TOJIBIK KayaIKepIIiiK aabl.
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JAEKJIAPALIUHA

Bxanang aBtopoB. TynenGeprenoBa JI.A. - KoOHIEMIMS, I€ldbh, METOJOJOTHUS W TEPBOHAYATBHBIA TEKCT;
Hypmyxan6eroBa A.A. - Hay4HOE PYKOBOJCTBO, MHTEpHpPETALUs NAaHHBIX U KPUTUUYECKOE PEeNaKTUpPOBAHHE
pykommcy; TynenOeprenoBa A.IL - mouck, oTOOp M cucTeMaTH3amus UCTOYHUKOB; MyxamemieB A.l. - aHamm3
JaHHBIX 10 TPOPECCHOHAIBHBIM JepMaTo3aM M IepuaTKaM, IMOJrOTOBKa TaOMUIbl W MPAKTHYECKHX
pexomennanuii; Typremo6ait /1.J[. - mpoBepka Oubmmorpadun, TEXHUYECKOE U S3BIKOBOE pelakTupoBanue. Bee
aBTOPBI 0I00PHIIM OKOHYATETBHYIO BEPCHIO PYKOITICH U MPUHUMAIOT OTBETCTB €HHOCTH 32 COAEP)KaHUE PAOOTHI.
Kon¢auxkt unTepecoB. ABTOPHI 3asBIISIIOT 00 OTCYTCTBHH KOH(IMKTA HHTEPECOB.

dunancupoBanue. PaboTa BeITOIHEHA O3 BHEITHEr0 (PMHAHCH POBAHUSI.

JTHyeckne acnekTbl. Pabora mpencraBnsier coOoii 0030p JUTEpaTypel W HE BKIIOYAET TEPBHYHBIX
WCCIEJOBaHUNA C y4yacTHEM JIIOACH WM >KUBOTHBIX; B CBSBH C OTUM OJOOpEHHME 3THYECKOTO KOMHTETa He
MPUMEHUMO.

JoctynHocTs AaHHBIX. Bce maHHBIE, mpoaHaIM3MpOBaHHBIE B CTaTbhe, COJAEPXKATCA B MPOLUTHPOBAHHBIX
NyONUKaKsIX U OQHUIMATBHBIX JIOKYMEHTAaX.

OpuruHaAbHOCTh NMYyOJMKALMH. ABTODBI 3asBJISIIOT, YTO PYKOIMCH paHee He MyOJMKoBasachk M B HACTOAIIEE
BpeMsl He pacCMaTPUBAETCsI IPYTUM U3 JaHUEM.

Hcnosib30Banne MHCTPYMEHTOB HMCKYCCTBEHHOI0 MHTENLJIEKTA. | eHepaTMBHBIA MCKYCCTBEHHBIA HHTEIUIEKT
HCIIOJIB30BAJICS KaK BCIIOMOraTEIbHbBIM MHCTPYMEHT /IS SI3BIKOBOI'O PENAKTUPOBAHUS U YIYUILIEHUS! CTPYKTYpHI
TEKCTa. ABTOPHI IIPOBEPUIIM HAYIHBIC YTBEPKICHHS, (PaKTHUECKUE NaHHBIC W OMOIMOrpaduvecKkue CChUIKH H
HECYT MOJHYI0 OTBETCTBEHHOCTh 32 OKOHUATEIBHOE COJIEPIKaHUE PYKOMHUCH.
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ONE-YEAR OUTCOMES OF INTERDISCIPLINARY REHABILITATION IN CHILDREN
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2 Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
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Introduction: Orofacial myofunctional disorders are common among children, particularly following
adenotomy, and may manifest as persistent mouth breathing, infantile swallowing, and abnormal tongue
posture. Despite the high prevalence of these functional impairments, current postoperative guidelines do not
routinely include orthodontic follow-up. Increasing evidence suggests that interdisciplinary rehabilitation
involving orthodontic assessment and myofunctional management may improve functional recovery.
Therefore, evaluating the outcomes of a comprehensive interdisciplinary approach in children following
adenotomy is of significant clinical importance.

Aim: To evaluate the outcomes of an interdisciplinary comprehensive approach in the rehabilitation of children
with adenoid hypertrophy following adenotomy.

Materials and methods: This prospective controlled comparative study included 80 six-year-old boys with
Class II malocclusion who had previously undergone adenotomy. Participants were allocated to a study group
(n=40), which received orthodontic treatment combined with orofacial myofunctional therapy and speech-
language intervention, and a comparison group (n=40), which received orthodontic treatment alone. All
participants underwent clinical and radiographic orthodontic assessment, the Orofacial Myofunctional
Evaluation with Scores (OMES) protocol, and the Obstructive Sleep Apnea-18 (OSA-18) questionnaire.
Outcomes were assessed one year after treatment initiation. Between-group post-treatment comparisons were
performed using the Mann-Whitney U test; p<0.05 was considered statistically significant.

Results: Children receiving the interdisciplinary rehabilitation protocol had better post-treatment orofacial
myofunctional and OSA-18 outcomes than those receiving orthodontic treatment alone. The reported total
OMES score was higher in the study group than in the comparison group (34.8 vs. 21.6; p<0.001). The median
OSA-18 score was lower in the study group (22.0 [21.0-23.0] vs. 25.0 [24.0-27.0]; p<0.001), indicating lower
symptom burden and better health-related quality of life.

Discussion: The findings support an association between interdisciplinary rehabilitation and better one-year
functional and quality-of-life outcomes in this selected cohort. Because allocation procedures and baseline
OMES/OSA-18 values are not reported in the manuscript, the results should be interpreted as comparative
post-treatment outcomes rather than definitive causal effects.

Conclusions: In six-year-old boys with Class II malocclusion after adenotomy, interdisciplinary rehabilitation
combining orthodontic treatment, orofacial myofunctional therapy, and speech-language intervention was
associated with better one-year OMES and OSA-18 outcomes than orthodontic treatment alone. Larger studies
with clearly described allocation procedures, baseline measurements, and longer follow-up are warranted.
Key words: orofacial myofunctional disorders, dentofacial anomalies, adenoid hypertrophy, interdisciplinary
rehabilitation, orthodontic treatment, Class II malocclusion, OSA-18, OMES, orthodontics.
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AJIEHOTOMUSJIAH KEATHT'T BAJIAJIAP/BI TIOHAPAJIBIK OHAJITY JILIH BIP KBUIJIBIK,
HOTWKEJIEPL: OMES JKOHE OSA-18 KOJJIAHBUIF AH ITPOCTTEKTUBTI
BAKBUIAHATBIH 3EPTTEY

J.K. Hibscoa'*, M.K. UckakoBa?, Y.A. KyBatOaeBa'
! «Kazax-Peceii meouyunamwix yrusepcumemiy MEBBEM, Aimamul, Kazaxcmarn
2 C.JK. Acghenousipos amuvinoagvl Kazax yimmuik MeOuyuHa yHusep cumemi, Anmamol, Kazaxcman
* Xam-xabap armacyea xcayanmol agmop

Kipicne: Opodarmanasl MUOGYHKIIMOHATIIBIK OY3bUIBICTAap Oananap apachlHAa, acipece aJIeHOTOMHUSIAH
KeliiH, K11 Ke3/eceli )KoHE TYPAKThI aybl30€H THIHBIC aly, HMHPaHTWIb1 KYThIHY KOHE TiJIiH KAJIbIITaH ThIC
OpHanacybl TYpiHAE KepiHyl MYMKiH. byl ¢yHKOHOHanIBIK Oy3bUIBICTAPABIH KOFapbl TapallyblHa
KapamacTaH, Ka3ipri omepauusigaH KeHiHr1 YChIHBIMIApAa OPTOAOHTHSUIBIK OakpUiay — oAeTTe
KapacThIpbUIMaraH. J[ereHMeH, OpTOJJOHTHSUIBIK Oarajiay MeH MHOQYHKIIMOHAIJIBIK TeparusHbl KaMTUTBIH
MIOHAPAITBIK OHAITYBIH (DYHKIIMOHAIIBIK KaJITbIHA KTyl )KaKCapTaThIHBI TYPaJIbl TNIENAEP apThI KeIe/i.
CoHIBIKTaH aIeHOTOMUSIIAH KeHIHTI Oananmapjarbl KEIIeH/Ii MOHApalbIK TOCUIMIH HOTHIXKENEpiH Oaraay
MaHbI3/Ibl KIMHUKAJIBIK MOHI'€ €.

MakcaTtbl: AIEHOTOMUSIaH KeiiH ajieHou ] runepTpodusicel 6ap Oanamapabl OHANTYAA KEIIeH i TOH aApabIK
TOCUINIH THIMALIITIH OaFamay.

Marepuannap men dicrep: [IpocriekTHBTI OaKbLUIaHATHIH CATTBICTBIPMAIIBI 3€PTTEYTe 8ICHOTOMHUSITIAH OTKEH,
II kimacc Ticrem aHomanusicel 6ap 6 sxkactarbl 80 yi1 6ana edrizimii. Herizri o (n=40) OpTOIOHTUSIIBIK €MMEH
Oipre opodarranabl MEODYHKITHOHAIIBIK TEPAITH S )KOHE JIOTOTISTIUSUTBIK TY3€TY aJl/Ibl, a1 CATBICTBIPY TOOBI
(n=40) Tek OPTOIOHTHUSIIBIK €M KaObUIIa bl bapIiblk KaThICyIbUIap KIMHUKAIBIK KOHE PEHTI €HOJIOT USTTHIK
OpTONOHTUSITBIK TekcepyneH, OMES xartamacs! sxoHe OSA-18 cayannamachkl OOHBIHINA OaFaiay/laH OTTi.
Hotmxenep em OactanranHaH KeiiH Oip >KbulgaH coH OaranaHipl. TorTap apachlHIOarbl €MHEH KEWIHT
aiipipmannsuibikTap Mann-Whitney U tectimen 6aranan b, p<0,05 cTaTHCTHKAIBIK MOH/I JIeN KaObUIIaH bL
Horu:kenepi: [onapanblk oHaNTy anFaH Oananaplia TeK OPTOMOHTHSUIBIK €M KaObUIaraH OaamapMeH
CANIBICTBIPFaHNIa EMHEH KeHiHri opodanuanasl MHUOPYHKIMOHAIIBIK Kepcerkimrep xoHe OSA-18
HoTHXenepi xakchl 0omabl. OMES GolibiHIa 6episireH xanmbsl 0ayut Herisri Tornrta korapsl 00161 (34,8 Kapeel
21,6; p<0,001). OSA-18 meauanabIK Oayuibl Heri3ri TonTa TemeH 6oabl (22,0 [21,0-23,0] kapest 25,0 [24,0-
27,0]; p<0,001), Oy cuMOTOMIAp aybIPIBIFBIHBIH TOMEHITIH JKOHE JCHCAyJbIKKA OailJIaHBICTBI OMip
CarachIHbIH )KaKChIPAK CKEHIH KOPCETTI.

Taaxplnay: Hotwkenep ocbl TaHIAIFaH TONTA MOHAPAIBIK OHAITY MEH Oip KbUIABIK ()yHKIMOHAIABIK JKOHE
eMIp carachl KOPCETKIIITEPiHIH )KaKChl O0JTYBI apachIHIAFbI OalmaHbICThl KopceTeni. Komkazbama ronrapra
O0eny Tocimi xoHe OMES/OSA-18 Oacramkbl MoHIEpi OEpiIMEreHMIKTEH, HOTIKENEePAl HaKThl cebOerr-
caJIapiibIK ocep peTiHe eMec, EMHEH KEHiHT1 CalTbICTRIPMAIbI IEpPEKTEp PeTiHe TYCIHIIPY KaxXeT.
KopbIiThinabl: Anenoromusiman keiin Il kmacc TicteM aHoMammsicel O6ap 6 >kactarbl yi Oamamapna
OPTOOHTHUSIIBIK eMIli, opodanuanapl MHOGYHKIIMOHAIABIK TEPAUSHBI JKOHE JIOTONEAUSUIBIK TY3ETYIl
OipiKTipreH MoHapabIK OHAITY TEK OPTOJIOHTHSUTHIK EMMEH CalbICTRIpFaHaa 0ip sxpuiaan kerinri OMES sxoHe
OSA-18 xepceTkimTepiHiH XaKCchl OONybIMeH OalnaHbICThl Oonapl. TomTapra Oeny TOcUli HaKTHI
CHUITIaTTaJIFaH, 0acTanKbI eJmeM/Iepi 0ap KoHe y3aK Mep3iMIi OaKbUIaybl XKYPri3UITeH ipi 3epTTeyep KaxeT.
Tyitinai ce3mep: opodanuanasl MHOPYHKITHOHANBIK OY3BUIBICTApP, TiC-)KAK aHOMAIHSIIAPHI, aJlCHOH
rUnepTpodUAChl, KEIeH i MoHAPAIBIK TICUI, OPTONOHTHSUIBIK eM, mucTanbai okkimosus, OSA-18, OMES,
OPTOJOHTHSL.
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T'OJJUYHLIE PE3YJIbTATHI MEXIUCLIUIUIMHAPHOU PEABUJINTALIMN JIETEU
I[TOCJIE AAEHOTOMUU: ITPOCIIEKTMBHOE KOHTPOJIMPYEMOE NCCJIEJOBAHUE
C UCIIOJIb3OBAHUEM OMES U OSA-18

HNabsicoBa I.K.'*, UckakoBa M.K.?, KyBaT6aeBa ¥Y.A.!

" HOY « Kasaxcmancko -Po ccutickuti meouyunckuti yHugepcumemy, Anmamer, Kazaxcman
2 Kazaxcruti Hayuonansubiti Meouyunckuil yuueepcumem umenu C. /1. Acghenousposa, Anmamut, Kazaxcman

Ko DD €CHO HOUP VIOWULL A 8MOP

Beenenue: Opodarmanbaple MHOQYHKIMOHAIBHBIE PACCTPOMCTBA pacIIPOCTPAHEHBI CPEH JAETel, 0COOCHHO
nocie aJeHOTOMUH, U MOTYT MPOSIBIIATECS B BHUJE MOCTOSIHHOTO POTOBOTO ABIXaHMUS, JETCKOTO TJIOTaHHUS U
AQHOMAJIBHOTO TIOJIOKEHUsI sA3bIka. HecMOTps Ha BBICOKYIO paclpOCTPAaHEHHOCTh 3THX (YHKIMOHATBHBIX
HapyILIEHUH, CyIEeCTBYOLIUE TOCTIEONEePAlMOHHBIE PEKOMEHAANN OOBIYHO HE BKIIIOYAIOT OPTOJOHTHIECKOE
HaOmofienne. Bcee Oodbllie JaHHBIX CBHUAETENBCTBYET O TOM, UYTO MEXIVCIMIUIMHADHAS peaOMIHTAINS,
BKJIIOYAIONIAsi OPTOJOHTHYECKYIO OIEHKY H MHOQYHKIMOHATBHOE JICUCHHE, MOXKET YIIy4IlIUTb
(YHKIMOHATEHOE BOCCTaHOBJIEHHE. [109TOMY OIEHKa pe3yJbTaTOB KOMIUIEKCHOTO MEXKIUCIHMILTHHAPHOTO
MOJIX0/1a y IeTe Mociie aIcHOTOMUN UMEET BaXKHOE KIIMHUYECKOE 3HaUEHHe.

Hean: OueHuts pe3ynbTaThl MEKIUCHMIUIMHAPHOTO KOMIUIEKCHOTO MOAXOAa B peabuimuramuu Jereil ¢
runepTpodueit aaeHOUAO0B Mocje aJeHOTOMUH.

MatepuaJjibl M MeTOAbI: B NpocrieKTHBHOE KOHTPOJIUPYEMOE CPaBHUTEIIBHOE MCCIIE0BaHUe BKIIOYEeHBI 80
HMIECTWIETHUX MAaJlbYMKOB ¢ aHomanuei mpukyca II kmacca, panee mepeHecuiux aneHoTomMuro. OCHOBHas
rpynma (n=40) morydana OpTOJJOHTHIECKOE JICUCHVE B COYETAaHHU ¢ OpodarmaibHOW MUO(DYHKIIMOHATBHON
Tepanueil M JIOroneAnvYecKoil Koppekuue, rpymma cpaBaeHns (n=40) - TOIBKO OPTOJOHTHYECKOE JICUCHHE.
Bcem yuacTHHKaM TNPOBOIWIM KIMHMYECKOE U PEHTTEHOJOTMYECKOE OpPTOJOHTHYECKOe OOCIIe0BaHME,
oreHKy 1o npotokoiny OMES u onpocauky OSA-18. Mcxozps! oneHMBany yepe3 OAWH TOJ Mociie Havala
JiedyeHus. MEXTpyIIoBbIC pa3indusl MOCIE JICYEHHS OLEHUBAIM C MOMOUIBIO KpuTepuss MaHHa-YUTHY;
CTaTUCTUYECKU 3HAUYMMBIM cuutanu p<0,05.

PesyabraThl: YV nereil, Mogy4aBIINX MEXIUCIUIUIMHAPHYIO PEaOMIUTAIMIO, TIOCTE JICYEHUS] OTMEYalnCh
Oosee OmarompusTHBIE OpodalpanbHble MHO(PYHKIMOHAIBHBIE TOKazaTenun W pe3ynbratel OSA-18 mo
CPaBHEHHIO C TPYIIOH TOJIBKO OPTOAOHTHYECKOTO JieueHus. |IpencraBiennsiii oomuii 6ain OMES 6611 BhIIe
B ocHOBHOM rpynme (34,8 mpotus 21,6; p<0,001). Meauannsiii 6am OSA-18 ObuT HIKE B OCHOBHOM I'pyTie
(22,0 [21,0-23,0] mpotus 25,0 [24,0-27,0]; p<0,001), yTO COOTBETCTBOBAJIO MEHBIIEH BHIPAKEHHOCTH
CHMIITOMOB U JIy4IIIEMY Ka4eCTBY JKH3HH, CBI3aHHOMY CO 3JI0POBBEM.

Oo0cy:xaenue: [TomydeHHble NaHHbIE YKa3bIBAlOT HA CBS3b MEXKIUCIMIUIMHAPHON peabmwiuTaimy ¢ Ooree
ONMaronpuATHBIMUA TOJOBBIMU (PYHKLIMOHANBHBIMHM TIOKA3aTENISIMHU U KAYeCTBOM KM3HH B JIAHHOW BBIOOPKE.
[TockobpKy B pYKOIMCH HE OMHMCaH Croco0 pacmpeneficHus] N0 TpyNnaM U He IMPEACTaBJICHBI HCXOJHBIC
s3Hadennss OMES/OSA-18, pe3ynbTarsl cieyeT HHTepIpeTHPOBaTh Kak CpaBHHUTENBHbIC MOKA3aTeNn MoCIe
JIeYeHHs1, a He KaK OKOHYATeJIbHOE JI0Ka3aTeIbCTBO MPUYUHHOTO (D heKTa.

BeiBoabl: Y IIECTWIETHMX MaJbuMKOB C aHoMmanued mnpuxkyca II kimacca mocne aJaeHOTOMHU
MEKIUCIMIUIMHAPHAS ~ peaOWIuTalmys, COYeTaBIIas OPTOJOHTHYECKOE JICYCHHE, OpO(alHaIbHYTO
MHUO(YHKIMOHATIBHYIO TEPAIHUIO U JIOTONEAMIECKYI0 KOPPEKIHIO, ObUia cBsi3aHa ¢ OoJiee O1aronpHusTHBIMU
romoBbeiMu Tiokazatersimu OMES u OSA-18 mo cpaBHEHHIO ¢ OJHMM OpPTOJOHTHYCCKUM JICUCHHCM.
Heo6xoanmbl 60i1ee KpyMHbIE HCCIEA0BAHMUS C YETKO OMMCAHHBIM PACIIPE/IENIEHUEM 10 I'PYTIaM, HCXOAHBIMU
W3MEPEHUAMH U JUIUTEIbHBIM HAOIIOCHUEM.

KiroueBble c10Ba: MUOQYHKIMOHAJIBHBIE PAcCTPOMCTBA, 3y0OaTbBEOJSPHBIE aHOMAIMW, THHEPTpodus
aICHOMJIOB, MEXANCIMIUIMHAPHBIA KOMIUIEKCHBIA TOJXOM, OPTOAOHTHYECKOE JIeUEHHE, AMCTaTbHAas
okkiro3ms, OSA-18, OMES, oprogonTws.

Introduction disorders" (OMDs) (hereinafter referred to as
One of the major challenges following OMDs) has numerous synonyms, including
adenotomy is the restoration of muscle function disorders of myodynamic balance, deleterious
and the correction of orofacial myofunctional oral habits, and others. Regardless of the
disorders. The term "orofacial myofunctional terminology used, orofacial myofunctional
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disorders are highly prevalent in clinical
practice. According to Kilinc and Mansiz
(2023), their prevalence reaches up to 38% of
the population [1].

Among children, Picinato-Pirola, Lira, Viana,
Santos, and Corréa reported the following
prevalence rates of OMDs: chewing and
swallowing disorders - 50.5%, deleterious
orofacial habits - 41.4%, and impaired nasal
breathing - 26.4% [2]. Junqueira et al. reported
that the prevalence of OMDs is higher among
children with otorhinolaryngological diseases,
one of which is adenoid hypertrophy
(hereinafter referred to as AH) [3].

According to the international clinical practice
guidelines of the American Academy of
Otolaryngology-Head and Neck Surgery
(AAO-HNY), routine postoperative
management  following adenotomy—the
surgical removal of pathologically enlarged
lymphoid tissue of the pharyngeal tonsil—does
not include follow-up care provided by an
orthodontist [4]. However, evidence suggests
that orthodontic involvement in the
rehabilitation of these children is essential, as
persistent patterns of mouth breathing, infantile
swallowing, and abnormal tongue posture
require correction [5,6].

Therefore,  the application  of an
interdisciplinary comprehensive approach to
the postoperative management of pediatric

patients  following adenotomy is of
considerable clinical interest.

Aim

To evaluate the outcomes of an

interdisciplinary comprehensive approach n
the rehabilitation of children with adenoid
hypertrophy following adenotomy.

Scientific novelty

The scientific novelty of the study lies in the
parallel one-year assessment of orofacial
myofunctional status (OMES) and sleep-
related quality of life (OSA-18)in a
homogeneous cohort of six-year-old boys with
Class II malocclusion after adenotomy,
comparing an interdisciplinary rehabilitation
protocol with orthodontic treatment alone. The
study evaluates a combined rehabilitation

OPTOAOHTHA
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pathway rather than the isolated effect of any
single treatment component.

Materials and Methods

The presentprospective controlled comparative
study included 80 children who had undergone
adenotomy and were allocated into two groups
of 40 participants each. The study group
received orofacial myofunctional therapy
(hereinafter OMT), orthodontic appliance
therapy, and coordinated intervention with a
speech-language pathologist. The comparison
group received orthodontic appliance therapy
alone, without myofunctional therapy or
speech-language pathology intervention. The
manuscript does not report a randomized
allocation procedure; therefore, the study is not
described as randomized.

The study was conducted as part of a doctoral
research projectand received approval from the
Local Ethics Committee of Kazakhstan
Medical University "KSPH" (Protocol No.
26/149, dated September 17, 2024).

Statistical analysis was performed using IBM
SPSS Statistics version 29.0 (IBM Corp.,
Armonk, NY,USA). Post-treatment OMES and
OSA-18 outcomes were summarized using
medians and interquartile ranges where
reported, and between-group comparisons were
performed using the Mann-Whitney U test.
Statistical significance was set at p<0.05.

All participants met the following inclusion
criteria.

Inclusion Criteria:

1. Written informed consent obtained from the
patient's parent(s) or legal guardian(s);

2. Adequate cooperation from both the child
and the parent/legal guardian;

3. Age of 6 years;

4. Male sex;

5. History of adenotomy;

6. Class Il malocclusion (distal occlusion).
Exclusion Criteria:

Patients were excluded if they met any of the
following criteria:

1. Severe immunodeficiency disorders;

2. Malignant diseases;

3. Hematological disorders;

4. Endocrine diseases;
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5. Neuropsychiatric disorders;

6. Cardiovascular diseases;

7. Congenital craniofacial anomalies;

8. Lack of complete oral sanitation before
treatment;

9. Poor oral hygiene;

10. Dentofacial anomalies other than Class II
malocclusion;

11. Absence of the abutment teeth (primary
maxillary second molars, teeth 55 and 65);

12. Extensive restorations involving the
abutment teeth (teeth 55 and 65);

13. Allergy to any material used in the
orthodontic appliance;

14. Poor compliance of the parent/legal
guardian and/or the child;

15. Uncooperative children or their legal
representatives.

The study was conducted from October 2024 to
February 2026. The research was carried out at
the Department of Dentistry of Kazakhstan
Medical University "KSPH", dental clinics in
Almaty and the Almaty Region, the Children's
Scientific and Advisory Center of City Clinical
Hospital No. 5, and the PRO-LOR Almaty
Otorhinolaryngology Diagnostic and Treatment
Center. Written informed consent was obtained
from the legal representatives ofall participants
prior to study enrollment.

The diagnostic methods used in the study
included a comprehensive dental examination
incorporating standard clinical assessment
procedures and the following additional
diagnostic methods: radiographic examination,
including panoramic radiography
(orthopantomogram, OPG) and lateral
cephalometric radiography (lateral
cephalogram), clinical functional tests,
assessment using the Orofacial Myofunctional
Evaluation with Scores (OMES) protocol, and
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evaluation of quality of life and sleep-
disordered breathing symptoms using the
Obstructive  Sleep  Apnea-18 (OSA-18)
Questionnaire [7].

Treatment modalities included orthodontic
appliance therapy, orofacial myofunctional
exercises, and selective grinding of unabraded
occlusal cusps. Various orthodontic appliances
were used according to individual indications
and contraindications. Among them, a novel
orthodontic appliance developed by the authors
was utilized (Utility Model Patent No. 9505).
Upon completion of therapy, all participants
underwent a follow-up clinical examination,
including reassessment using the OMES
protocol and the OSA-18 questionnaire. Both
the study and comparison groups were
evaluated one year after treatment initiation,
corresponding to the average duration of
orthodontic treatment.

The present article reports the post-treatment
outcomes of the OMES assessment and OSA -
18 questionnaire in both the study group and the
comparison group.

The Orofacial Myofunctional Evaluation with
Scores (OMES) protocol is a standardized
clinical assessment tool that enables objective
and  quantitative evaluation of the
stomatognathic and orofacial myofunctional
systems. The protocol comprises three major
domains: (1) the appearance andresting posture
of stomatognathic structures (facial symmetry,
lip posture, tongue posture, cheek condition,
and jaw relationship); (2) the appearance and
movement of stomatognathic structures during
function (lips, tongue, mandible, and cheeks);
and (3) functional performance of the
stomatognathic system, including breathing,
swallowing, and mastication (Figure 1).
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Orotacial Myotunctional Evaluation Protocel With Scores (OMES)
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Figure 1 - Standardized Orofacial Myofunctional Evaluation with Scores (OMES) protocol

The Obstructive Sleep Apnea-18 (OSA-18) disturbance, physical symptoms, emotional
Questionnaire comprises five domains distress, daytime functioning,
assessing the following aspects: sleep and caregiver (parental) concerns (Figure 2).
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Figure 2 - OSA-18 Quality of Life Survey questionnaire.
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The Obstructive Sleep Apnea-18 (OSA-18)
Questionnaire is a widely used pediatric
instrument for assessing health-related quality
of life in children with sleep-disordered
breathing (SDB), including snoring, mouth
breathing, adenoid hypertrophy, and
obstructive sleep apnea syndrome (OSAS). In
the present study, the questionnaire was
completed by an otorhinolaryngologist; this
mode of administration is considered when
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interpreting the results because OSA-18 is
commonly used as a caregiver-reported
instrument.

Results

Comparative analysis of orofacial
myofunctional status using the OMES protocol
revealed statistically significant differences
between the study group and the comparison
group following treatment (7able 1).

Table 1 - Comparative assessment of orofacial myofunctional status according to the OMES protocol in children fiom

the study group and the comparison group.
Indicator Study group Comparison group p

Facial symmetry 3.00[3.00-3.00] 2.00[2.00-2.00] <0.001
Positionofthe lips 3.00[3.00-3.00] 1.00[1.00-1.00] <0.001
Positionofthe tongue 2.00[2.00-2.00] 1.00[1.00-1.00] <0.001
Positionofthe lowerjaw | 1.00[1.00—1.00] 1.00[1.00-1.00] 0.242
Lips 3.00[3.00-3.00] 1.00[1.00-1.00] <0.001
Tongue 2.00[2.00-2.00] 1.00[1.00-1.00] <0.001
Cheeks 2.00[2.00-2.00] 2.00[2.00-2.00] <0.001
Hard palate 1.00[1.00-1.00] 1.00[1.00-1.00] 0.331
Soft palate 1.00[1.00-1.00] 2.00[2.00-2.00] 0.018
Dental archesand bite 2.00[2.00-2.00] 1.00[1.00-1.00] <0.001
Breathing 1.00[1.00-1.00] 2.00[2.00-2.00] <0.001
Chewing (type) 2.00[2.00-2.00] 2.00[2.00-2.00] 0.687
Chewing (efficiency) 3.00[3.00-3.00] 1.00[1.00-1.00] <0.001
Swallowing (type) 3.00[3.00-3.00] 1.00[1.00-1.00] <0.001
Swallowing (muscle | 2.00[2.00-2.00] 2.00[2.00-2.00] <0.001
involvement)

Speech 3.00[3.00-3.00] 1.00[1.00-1.00] <0.001

OMES item scores are presented as median and difference was  statistically  significant

interquartile range (Me [Q1-Q3]). The reported
total OMES score was 34.8 in the study group
and 21.6 in the comparison group, indicating a
more favorable post-treatment orofacial
myofunctional status in the interdisciplinary
rehabilitation group. The between-group

(p<0.001, Mann-Whitney U test).
Comparative analysis using the validated
Obstructive  Sleep  Apnea-18 (OSA-18)
Questionnaire also demonstrated statistically
significant differences between the study group
and the comparison group (Table 2).

Table 2 - Total OSA-18 scores in children from the study group and the comparison group.

Indicator Study group Comparison group (n=40) p
(n=40)
OSA-18 overall score 22.0[21.0-23.0] 25.0[24.0-27.0] <0.001
The median total OSA-18 score was22.0[21.0- who received the interdisciplinary
23.0] in the study group and 25.0 [24.0-27.0] in rehabilitation protocol.
the comparison group. The between-group Discussion

difference was  statistically  significant
(p<0.001, Mann-Whitney U test), indicating
lower post-treatment symptom burden and
better health-related quality of life in children
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The present study demonstrated statistically
significant post-treatment differences
orofacial myofunctional status and OSA-18
scores between the study groups. These
findings are consistent with a relationship
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between persistent orofacial myofunctional
dysfunction and less favorable functional and
sleep-related outcomes after adenotomy;
however, the current analysis does not establish
a causal relationship because baseline
OMES/OSA-18 values and the allocation
procedure are not reported.

The observed differences may be explained by
the influence of myofunctional factors on the
development and  function of  the
stomatognathic system and the upper airway.
Mouth breathing, abnormal tongue posture, and
infantile swallowing patterns are known to
affect craniofacial growth, resulting in
maxillary constriction, narrowing of the dental
arches, and the development of malocclusion.
In turn, these structural changes may
compromise upper airway patency, creating a
self-perpetuating cycle in which functional
disturbances promote morphological
alterations, while the latter further exacerbate
functional impairment.

Particular attention should be paid to the
finding that, despite the absence of clinically
significant signs of recurrent adenoid
hypertrophy, children in the comparison group
continued to report impaired nasal breathing
significantly more frequently. Similar
observations have been reported by other
authors and have been attributed to hypertrophy
of other components of Waldeyer's lymphatic
ring, including the palatine, lingual, and tubal
tonsils [8—10]. Chronic mouth breathing and
persistent orofacial myofunctional disorders
may alter upper airway aerodynamics, thereby

contributing to the maintenance of
inflammatory and hypertrophic changes within
the lymphoid tissues.

The present findings are consistent with those
of previous studies highlighting the close
relationship between orofacial myofunctional
disorders, dentofacial anomalies, and upper
airway pathology in children [11-13]. The
literature indicates that eliminating the
anatomical obstruction alone (i.e., adenoid
tissue) does not always result in normalization
of breathing, as persistent functional
abnormalities continue to adversely affect
upper airway function[11,14].

OPTOAOHTHA

46

3/2026

From a clinical perspective, the findings
support  considering a  comprehensive
interdisciplinary approach in children with
persistent orofacial myofunctional and
dentofacial problems after adenotomy. In this
study, the combination of orthodontc
treatment, orofacial myofunctional therapy, and
speech-language intervention was associated
with better post-treatment OMES and OSA-18
scores than orthodontic treatment alone.
Because the intervention was multimodal, the
independent contribution of each component
cannot be determined from the present design.
It is also noteworthy that children who did not
receive orofacial myofunctional therapy
exhibited more pronounced symptoms of sleep-
disordered breathing. This finding highlights
the need for further research involving
additional =~ multidisciplinary  specialists,
particularly sleep medicine physicians and
pediatricians.

Practical significance

The results support structured postoperative
referral pathways between
otorhinolaryngologists, orthodontists, and
speech-language specialists for children who
continue to demonstrate mouth breathing,
abnormal swallowing, tongue-posture
abnormalities, or Class II malocclusion after
adenotomy. OMES and OSA-18 may be useful
complementary outcome measures for
monitoring functional recovery, provided that
instrument administration is standardized.
Limitations

Several limitations should be considered. The
sample was relatively small and restricted to
six-year-old boys with Class II malocclusion,
limiting generalizability to girls, other age
groups, and other dentofacial patterns. The
manuscript does not report the allocation
method, a priori sample-size calculation,
baseline OMES/OSA-18 values, or assessor
blinding. Only post-treatment between-group
comparisons are presented, which limits
inference about within-person change. The
OSA-18 questionnaire was completed by an
otorhinolaryngologist rather than explicitly
reported as caregiver-completed. Long-term
outcomes beyond one year were not assessed.
In addition, the reported study period (October



@ KAZAKHSTAN

2024-February 2026) and the statement that all
patients were evaluated one year after treatment
initiation do not allow the enrollment and
follow-up timeline to be reconstructed in full
from the information provided.

Future research

Future studies should use prospectively defined
allocation procedures, baseline and repeated
OMES/OSA-18 measurements, a priorn
sample-size calculation, blinded outcome
assessment where feasible, and longer follow-
up. Inclusion of girls and broader age groups
would improve external validity.
Multidisciplinary  protocols should also
evaluate the independent and combined
contributions  of  orthodontic  therapy,
myofunctional therapy, speech-language
intervention, pediatric assessment, and sleep-
medicine evaluation.

Overall, the findings reinforce the clinical
relevance of orofacial myofunctional disorders
and dentofacial anomalies in children with

OPTOAOHTHA

3/2026

persistent symptoms after adenotomy and
support further evaluation of integrated
rehabilitation pathways.

Conclusion

In this prospective controlled cohort of six-
year-old boys with Class II malocclusion after
adenotomy, interdisciplinary rehabilitation
combining orthodontic therapy, orofacial
myofunctional therapy, and speech-language
intervention was associated with better one-
year OMES and OSA-18 outcomes than
orthodontic treatment alone. These findings
support multidisciplinary  follow-up for
selected children with persistent orofacial
functional impairment after adenotomy. The
results should be confirmed in larger studies
with clearly described allocation, baseline
outcome measurements, and longer follow-up,
including assessment by sleep-medicine
physicians and pediatricians where clinically
indicated.
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Introduction. Reduced masticatory efficiency in older adults is traditionally regarded as a dental problem
affecting nutrition, quality of life, and the need for prosthodontic rehabilitation. Current evidence allows
masticatory function to be considered more broadly, as a potential component of general and cognitive health.
Objective. To summarize current concepts regarding the possible association between masticatory efficiency
and cognitive function in older adults, with particular emphasis on sensorimotor mechanisms and the role of
trigeminal afferentation.

Materials and Methods. A conceptual narrative review was performed using PubMed/MEDLINE, Google
Scholar, ScienceDirect, and open-access full-text scientific resources. Search terms addressed masticatory
efficiency, chewing ability, bite force, tooth loss, occlusal support, older adults, cognitive function,
hippocampal and parahippocampal structures, the trigeminal nerve, and trigeminal proprioception. Priority
was given to systematic reviews, meta-analyses, clinical studies in older adults, neuroimaging studies, and
experimental and neuroanatomical research. The review is not systematic and does not claim exhaustive
coverage of the literature.

Results. The reviewed evidence indicates that reduced masticatory efficiency, loss of occlusal support, lower
bite force, and chewing difficulties are associated with poorer cognitive indicators in older adults, although
findings are heterogeneous. Mastication also provides continuous sensorimotor afferentation from the
periodontium, masticatory muscles, temporomandibular joint, and oral mucosa, predominantly through
trigeminal pathways. Experimental and neuroimaging findings support the biological plausibility of links
between masticatory function, sensorimotor activity, and hippocampal or parahippocampal structures.
Discussion. The proposed mechanistic sensorimotor theory integrates dental function, trigeminal afferentation,
and cognitive vulnerability. However, the available human evidence is predominantly observational, and
reduced masticatory efficiency may reflect or interact with nutrition, vascular health, chronic disease, social
activity, and general functional status. Therefore, the theory should be regarded as a working explanatory
model rather than a proven causal pathway.

Conclusion. Masticatory efficiency in older adults should be assessed not only as a local dental outcome but
as a functional characteristic of the dentognathic system. Restoration of adequate chewing remains an
important goal of dental rehabilitation; further longitudinal and interventional studies with objective
masticatory assessment, cognitive testing, and neuroimaging are required to clarify its relationship with
cognitive health.

Keywords: masticatory efficiency; cognitive function; older adults; trigeminal nerve; sensorimotor
afferentation; hippocampus; dental rehabilitation.
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ETJIE JKACTAFBI TTALIMEHTTEPJIETT IIAMHAY TUIMIUIITT XOHE KOTHUTUBTIK
JIEHCAVYJIBIK

KoaapioaeBa A.A."*, EcumoB H.B.%, ’Koaanioaesa A.C.2

'Kacnuii xanvixapansix meouyuna mekmeoi, Kacnui ynusepcumemi, Anmamaol, Kazaxcman
2Anmamaol KAiacblHbIY NCUXUKATBIK OeHCAYIbIK Opmanvlesl, Aimamul, Kazaxcman
3Typan ynueepcumemi, Aimamol, Kazaxcman

Kipicne. Erfe sxactarbl manmeHTTEp /1€ MIafHAY THIMIUTITIHIH TOMEHIEY1 TIOCTYPIli TYpAE TaMaKTaHyFa, oMip
camachlHa JKOHE OPTOMETMSUIBIK CTOMATOJIOTHSUIBIK OHAITY KaKETTLIIriHE ocep eTeTiH CTOMATOIOTHSUTBIK
MoceJie peTiHae KapacTolpbiiansl. Kasipri FeUIbIME JepeKkTep MmaiHay GyHKUIUSCHIH JKaJIIbl )KoHE KOTHUTUBTIK
JEHCAYNBIKTHIH BIKTHMaJ Kypamaac 0eiri peTinae KeHipeK KapacThIpyFa MYMKIHIIK Oepei.

Makcatsbl. Erfie sxacTarsl manueHTTep/e MIaifHay THIMAUIITI MEH KOTHUTHBTIK (DYHKIUSUIApD apachIHIAFbI
BIKTHMaJ OalIaHBICTBI, CEHCOMOTOPJIBIK MEXaHU3MAEPre KoHE YIIKI HepB adepeHTAMsICHIHBIH POIliHe
epeKIlle Ha3ap ayAapa OTHIPBIN, Ka3ipTi FEUTBIMHU TYCIHIKTED HETi31H/e )KUHAKTAY.

Marepuangap men aictep. PubMed/MEDLINE, Google Scholar, ScienceDirect sxome amibIk KODKeTiMIi
TOJIBIK MOTIHJII FRUTBIMH pecypcTap OOMBIHIIA TYKBIPHIMIAMAIBIK HAappaTHBTIK IOy XYyprizinmi. [3mey
mraiiHay THIMJIUTIT, maifHay KabineTi, TicTey Ky, TiC )KOFalITy, OKKITIO3HSJIBIK TiPEK, er/ie dKacTarbl agaMiap,
KOTHUTHMBTIK (DYHKIMS, THINOKAMII, MapardmimoKaMIl aiMarbl, VIIKUT HEpPB >KOHE MPONPHOICTIIIHS
TEPMHUHJCPIH KaMThiabl. JKylem monynapra, MeTa-Taljiaylapra, erie >KacTarbl aJamaap KaTbhICKaH
KIMHUKAJBIK ~ 3epTTeyliepre, HEWPOBU3yalIM3alMsUIbIK, OKCIEPUMEHTTIK JKOHE HEWPOaHATOMUSIIBIK
KYMBICTapFa OachIMIBIK Oepinmi. byt skymbIc skyiieni 1oy 0okl TaOBUIMAKIBI JKOHE 91eOUETTi TONBIK
KaMTY/JIbl MaKCaT €TICH]II.

Hotuzkenep. Konga Oap aepekrep maiiHay THIMIUITIHIH TOMEHICYi, OKKIIO3USIBIK TIPEKTIH >KOFAIYBI,
TicTEy KYIIIHIH a3alobl JKOHE INaiiHay KUBIHIBIFBI €rJC KAacTarbl ajamjapaarbl TOMEH KOTHHTHBTIK
KOPCETKIIITEpMEH acCONMaIMsUIaHybl MYMKIH eKeHiH kepcereni. [llaiiHay mapomoHTTan, maiiHay
OYJIIIIBIKETTEePiHEeH, CaMaii-TOMEHT1 KaK OyBIHBIHAH JKOHE aybI3 KYBICHIHBIH IIBIPHIIITH KaOBIFBIHAH KEIETiH
Y3IIKCi3 CEHCOMOTOPIIBIK addepeHTalus Ke3i 00JbIN Ta0bLIabl; aKmapaT HETI3IHEH YIIKUI HEPB JKOJAaphI
apKbUTbl  Oepineni. OKCIEPUMEHTTIK JKOHE HEHpPOBH3yaU3alMSIBbIK JepeKTep IaifHay (QYHKIUSICHI,
CCHCOMOTOPJIBIK ~ OCNCeH UK OHE TUIMOKAMITHIK/TAPATUIIIOKAMITEIK ~KYPBUIBIMIAD — apachIHJIAFbI
0alJIaHBICTHIH OMOIOTHSIIBIK HETI3AUTITIH KOJIIaiabI.

Tankpliay. ¥ ChIHBUIFAaH MEXaHUCTIK CEHCOMOTOPJIBIK TEOPHS CTOMATOJIOTHSUIBIK, (DYHKIMSHBI, YIIKITT HEPB
addepeHTausICHIH JKOHE KOTHHTHBTIK OCAIABIKTHI Oip Mojenpie OipikTipemi. Anmadga agamuaplarbl
JIepeKTEep/AiH eadyip Oemiri OakpUIayNbIK CHIIATTa, Al IMIaiiHay (QYHKIMICHIHBIH TOMEHJCYl TaMaKTaHy,
TaMBIPJIBIK JICHCAYJIBIK, CO3bLIMANBI aypysiap, SJCYMETTIK OCJICCHIUNK JKOHE JKaMbl (DYHKIIMOHAIIBIK
KarmaMeH Katap Kypyi MyMkiH. COHJIBIKTaH TEOpHUs JTAJENJCHICH ceOem-caaiapiblK Ko PETiHIE eMec,
YKYMBIC MOJIETI peTiH/Ie KapacThIPBLTYHI THIC.

KopsiThiaabl. Erje sxactars! ajamapaa maiHay THIMAUTITIH TeK KEePrilikKTi CTOMATOJOTHSUIBIK KOPCETKIIIT
peTiHme emec, Tic-KakK JKYHeciHiH (YHKIMOHAIIBIK CHIIATTaMachl peTiHAe Oaramay MaHbB3ABL Tuimmi
nIaHaybl KaJIblHA KEJNTIPY CTOMATOJOTHMSIIBIK OHANTYIBIH MaHBI3Jbl MaKCaThl OOJIBINT Kayia Oepei;
KOTHUTHBTIK JICHCAYJIBIKIIEH OaiIaHbICThl HAKTHUIAY YIIIiH OObEKTUBTI 1IaiiHay Oarachl, KOTHUTHUBTIK TECTiIEY
KOHE HeHPOBU3yaTH3allvsl KOJIIAHBUIATHIH OOMIIBIK JKOHE HHTEPBEHIIUSIIBIK 3ePTTEYIIep KaKeT.

Tyiiin ce3aep: maifHay THIMINIr; KOTHUTUBTIK (PYHKUUsUIAp; €rze >KacTaFrbl MalMeHTTEp; YILIKI HEpB;
CEHCOMOTODJIBIK addepeHTanus; TUIIIOKaMIl; CTOMATONOTUSUIIBIK OHAJTY.
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XKEBATEJIbBHAA DOPEKTUBHOCTD U KOI'THUTHMBHOE
3JOPOBLE ITOXWJIBIX ITAIIMEHTOB

KoaapioaeBa A.A."*, EcumoB H.B.%, ’Koaanioaesa A.C.2

'Kacnuiickas meaicoyHapoOoHas wkona meouyunsl, Kacnuiickuii ynusepcumem, Anmamol, Kazaxcman
’[Jenmp ncuxuueckozo 300poebvs 2. Anmamul, Aimamer, Kazaxcman
3Vuueepcumem Typan, Arimamei, Kazaxcman

BBenenne. CHmkeHue jKeBaTeNbHOH AI(PQPEKTUBHOCTH Yy TOXKHWIBIX IMalUEHTOB TPaAULHOHHO
paccmarpuBaeTcs KaK CTOMAroJjornyeckas mpoOiema, BIUSOmAas Ha THTaHWE, KadyecTBO JKU3HU U
HOTPEOHOCTh B OPTOINEIUYECKOI CTOMAaToNornueckoil peadbmnmuranun. COBpeMEeHHBIE TaHHBIE TTO3BOJITIOT
paccMaTpuBaTh KeBaTeNbHYIO QYHKIHIO IIHPE — KaK MOTCHIHUATBHBIA KOMIOHEHT O0IIEro 1 KOTHUTUBHOTO
30POBBSL.

Heab. O600mUTH COBpEMEHHBIE MTPEICTABICHHUS O BOZMOKHOM CBS3U MEXKIY JKeBaTeIbHOM AP PEKTHBHOCTHIO
¥ KOTHUTHBHBIMH (DYHKIUSIMH Y TIOKIJIBIX TAIMEHTOB C OCOOBIM aKIIEHTOM Ha CEHCOMOTOPHBIE MEXaHH3MBI
Y POJIb TPUTEMHUHAIILHON ad)epeHTaIIH.

Martepuanst u  MeToabl. [IpoBemeH  KOHIENTyalbHBI  HApPATHBHBIA  0030p  IyOnuKammid
PubMed/MEDLINE, Google Scholar, ScienceDirect u OTKPBITBIX MOJHOTEKCTOBBIX HAYYHBIX PECYPCOB.
[Nownck BKJIFOYANI TEPMHHBL, OTHOCSIIUECS K )KEBATEIHLHON 3P EKTHBHOCTH, KEBATEILHON CIIOCOOHOCTH, CHIIE
yKyca, TMoTepe 3yOOB, OKKIIO3MOHHOW TOJJIEPXKKE, MOKUIOMY BO3pAacTy, KOTHUTHBHBIM (YHKIUSIM,
THITIOKaMITy U aparumioKaMIaIbHON 00JacTH, TPOWHHIHOMY HEPBY M TPUTEMHHAIBHOM MPOIPHOICIIINH.
HpI/IOpI/ITCT oTAaBaJICI CUCTEMAaTHUYCCKHUM 0630paM, METaaHalIn3aM, KIWMHUYCCKHUM HUCCICJOBaHUAM C
Y4aCTUCM ITOXKUJIBIX IMAIlUCHTOB, HCﬁpOBHE}yaJ’IH?;aHHOHHLIM, SKCIICPUMCHTAJIbHBIM U HCﬁpOﬂHaTOMI/I‘ICCKHM
paboram. Pabora He sBISETCS CHCTEMAaTHYECKHM 0030pOM M HE MPETEHAYeT Ha HCUEPIBIBAIONIMN MOUCK
JUTEPaTypHI.

PesyabTaThl. VMetomuecss NaHHbIE YKa3bIBalOT, YTO CHW)KEHHAs jkeBaTelbHas 3()()EKTUBHOCTH, TOTEps
OKKITFO3MOHHOW TIOICPXKKH, YMEHBIICHHE CHIBl YKyca W 3aTpyIHEHUs NpH JKEBaHHUW MOTYT OBITh
acCOLMMPOBAHBI ¢ OoJiee HU3KUMU KOTHHTHBHBIMH TTOKA3aTeNSIMU y MOXWIBIX JIFoAed. JKeBanue sBiseTcs
IIOCTOSAHHBIM MCTOYHUKOM CeHCOMOTOpHOﬁ a(i)(bepeHTaHI/H/I OT NIEPHUOJOHTA, JKEBATCIIbHBIX MBI, BUCOYHO-
HWJKHEYETIOCTHOTO CyCTaBa M CIM3UCTOM OOOJIOUKH TOJIOCTH pTa, MNPEHMYIIECTBEHHO 4epe3 MyTH
TPOMHUYHOTO HEpBa. OKCIEPUMEHTAIbHBIE ¥ HEHPOBH3yaIM3allHOHHBIC JAaHHBIE MOAJICPKUBAIOT
OMOJIOTHYECKYIO MPaBIONO00HOCTE CBS3N MEXKITy JKEeBaTeIbHOM (yHKIIMEH, CEHCOMOTOPHON aKTUBHOCTHIO U
FI/IHHOKaMHEU'ILHBIMI/I/HapaFI/IHHOKaMHaJ'II)HI)IMI/I CTPYKTypaMHu.

O6cy:xnenue. [IpemaraemMasi MeXaHUCTHYECKAsi CEHCOMOTOPHAsI TEOPHsI 00BEANHIET CTOMATOJIIOTHYECKYIO
(GYHKIHIO, TPUTEeMHHATBHYIO ad(pepeHTaNI0 1 KOTHUTHBHYIO YS3BUMOCTh. OHaKO OOJIbIIAst YaCTh JAHHBIX
y JIr0/Iel HOCUT HAOJIOIaTeNBbHBIN XapaKTep, a CHIKEHUE KeBaTeNbHOM 3 ()EeKTUBHOCTH MOXKET COUETATHCS C
0COOEHHOCTAMU nmuTaHusd, COCYAUCTBIM 3A0POBLEM, XPOHHYCCKHUMU 3a6OHeBaHI/IHMI/I, COHHaHBHOﬁ
aKTHBHOCTBIO M OOIMM (YyHKIHMOHAIBHBIM cTaTycoM. [109TOMy TeopHs JOJDKHA paccMaTpUBATHCS Kak
pabouas oOBsICHUTENFHASI MOJIENTb, & HE KaK JOKA3aHHBIM MPUIMHHBIA MEXaHU3M.

3axmouenue. XKepatenbHyr0 () (HEKTUBHOCTD y MOKHMIIBIX MAIUEHTOB 1EIECO00Pa3HO OIICHUBATh HE TOJIBKO
KaK JIOKQIbHBI CTOMATOJIOTMYECKHH pe3ylbTaT, HO M KaKk (YHKIHOHAIBHYIO XapaKTePUCTUKY
3y0OYENIOCTHOM CcHCTeMBl. BocCTaHOBIGHHE TOJHOLEHHOTO JKEBaHHMS OCTAeTCs BaKHOM 3amaueii
CTOMAaTOJIOTHYECKOMN pea6I/IHI/ITaHI/II/I; IJI1 YTOUHCHHSA CBA3M C KOTHUTHBHBIM 310POBbBEM HeOGXO}II/IMBI
MPOAOJIbHBIE W HMHTEPBEHIMOHHBIE HCCIENOBaHUS C OOBEKTUBHOH OLIGHKOW >KEeBaHWs, KOTHUTHBHBIM
TECTHPOBAaHHEM M HEHpOBHU3yaTu3alueH.

KioueBbie cioBa: xeparesnbHas JS(PQEKTHBHOCTh;, KOTHUTHBHBIC (YHKIMH; IIOXKWIbIE TAlMEHTEI,
TPOUHHUYHEIN HEPB; CEHCOMOTOpPHAs adepeHTaIus; TUIIIIOKAMIT, CTOMATOJIOTHYECKAs peaOHITUTAITHSL.

Introduction to the preservation of cognitive health in older
Population ageing is accompanied by an adults are of particular importance. Along with
increasing prevalence of cognitive impairment, physical activity, nutrition, vascular factors,
dementia, and conditions preceding clinically educational level, and social engagement,
significant cognitive decline [1,2]. In this increasing attention is being paid to oral health,

context, modifiable factors that may contribute
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including tooth retention, occlusal support, and
masticatory function [3,4].

In dental practice, reduced masticatory
efficiency has traditionally been regarded
primarily as a local functional problem. Tooth
loss, occlusal disturbances, reduced bite force,
poor denture retention or stability, and pain
during chewing impair nutrition, speech,
aesthetics, social confidence, and quality of life
[5-7]. However, in recent years, evidence has
accumulated indicating a broader significance
of masticatory function. A systematic review
and meta-analysis published in the Japanese
Dental Science Review in 2023 showed that
older adults with lower cognitive test scores
more frequently had reduced masticatory
efficiency, chewing difficulties, reduced
chewing ability, and fewer teeth; at the same
time, the authors emphasized that the level of
evidence remains limited because of study
design limitations and heterogeneity in
assessment methods [8].

Of particular interest is the question of which
mechanisms may link masticatory function
with cognitive status. The most obvious
explanation is nutritional impairment: patients
with reduced masticatory efficiency may avoid
hard foods, vegetables, fruits, meat, and other
products that require adequate food
comminution [9-11]. However, the nutritional
model alone does not explain the full
complexity of the observed association [12].
Mastication is not only a mechanical process of
food processing, but also a complex
sensorimotor ~ function accompanied by
continuous activation of receptors in the
periodontium, masticatory muscles,
temporomandibular joint, and oral mucosa [13-
17].

Thus, from the perspective of the evidence
reviewed, masticatory efficiency may be
considered not only as a dental indicator, but
also as a functional sensory marker of the
dentognathic system. Adequate mastication
provides regular tactile, proprioceptive, and
mechanoreceptive stimulation, whereas tooth
loss, reduced occlusal support, decreased bite
force, or a transition to a soft diet may be
accompanied by a reduction in this stimulation.
In this context, trigeminal afferentation is
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considered one of the possible anatomical links
connecting masticatory function with central
regulatory mechanisms.

This review proposes to consider a mechanistic
sensorimotor theory of the relationship between
masticatory efficiency and cognitive health.
According to this theory, reduced masticatory
efficiency in older adults may be associated
with cognitive status not only through nutrition
and general somatic health, but also through
reduced sensorimotor afferent input from the
dentognathic system to the central nervous
system. Potential links in this pathway include
the trigeminal system, brainstem mechanisms
regulating sensorimotor activity, and brain
structures involved in memory and learning,
primarily the hippocampus.

Objective

The aim of this review is to summarize current
concepts regarding the possible association
between masticatory efficiency and cognitive
function in older adults, with particular
emphasis on sensorimotor mechanisms and the
role of trigeminal afferentation.

Scientific novelty

The scientific novelty of this conceptual review
lies in integrating three lines of evidence that
are usually discussed separately: functional
dental status and masticatory efficiency,
trigeminal sensorimotor afferentation, and the
vulnerability of hippocampal and cognitive
systems in older adults. The proposed
mechanistic sensorimotor framework does not
claim a proven causal pathway; rather, it
provides a structured hypothesis for
interpreting existing dental, neuroanatomical,
experimental, and clinical findings and for
formulating testable questions for
gerodontological research.

Materials and Methods

To prepare this narrative review, a literature search
was conducted in PubMed/MEDLINE, Google
Scholar, ScienceDirect, and open-access full-text
scientific resources. English- and Russian-language
search terms covered four main domains:
masticatory function (“masticatory efficiency”,
“masticatory performance”, “chewing ability”,
“bite force”, “tooth loss”, “occlusal support”, “oral
hypofunction™); cognitive health (“cognitive
function”, “cognitive decline”, “mild cognitive
impairment”);  neuroanatomical = mechanisms
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(“hippocampus”,  “parahippocampal  gyrus”,
“trigeminal nerve”, “trigeminal proprioception”,
“mesencephalic trigeminal nucleus”); and ageing
(“older adults”). Corresponding Russian-language
terms were also used in different combinations.
When selecting sources, priority was given to
systematic reviews, meta-analyses, clinical
studies involving older adults, neuroimaging
studies, and experimental and neuroanatomical
studies describing the sensorimotor
mechanisms of masticatory function. Particular
attention was paid to publications from the last
10 vyears; earlier sources were used when
necessary to describe fundamental
neuroanatomical and physiological concepts.
The review included publications addressing
masticatory efficiency, masticatory function,
dental status, cognitive outcomes, hippocampal
and parahippocampal structures, and possible
neuroanatomical mechanisms linking the
dentognathic system with cognitive health.
Studies focused primarily on inflammatory,
microbiological, and immunological
mechanisms of periodontal diseases were not
the main subject of this review and were
considered only as contextual evidence, since
these mechanisms require separate analysis
within the framework of the periodontal-
inflammatory theory of the relationship
between dental status and cognitive health.
This work is not a systematic review and does
not claim to provide an exhaustive search of all
publications on the topic. It is a conceptual
review aimed at summarizing evidence that
allows the formulation of a mechanistic
sensorimotor model linking  masticatory
efficiency with cognitive health in older adults.
Results

1. Masticatory Efficiency as a Functional
Indicator of the Dentognathic System
Masticatory efficiency refers to the ability of
the dentognathic system to adequately
comminute food and prepare it for swallowing
and subsequent digestion. In clinical practice, it
depends on multiple factors, including the
number of remaining teeth, the presence of
occlusal contacts, periodontal status, bite force,
the function of the masticatory muscles, the
condition of the temporomandibular joint, the
quality of prosthodontic constructions, and the
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patient’s subjective comfort during chewing
[18,19].

It is important to emphasize that masticatory
efficiency cannot be reduced to the number of
teeth alone. Two patients with the same number
of remaining teeth may differ substantially in
their functional status. One patient may have
stable occlusal support and sufficient bite force,
whereas another may have marked tooth
mobility, pain, dental arch defects, an unstable
prosthesis, or a habit of chewing predominantly
on one side. Therefore, simple registration of
the number of teeth is an important but
insufficient  characteristic. A functional
approach that takes into account the patient’s
actual ability to chew food is more informative
[5,20-22].

Current studies confirm that masticatory
efficiency is closely associated with various
oral conditions. A 2023 systematic review and
meta-analysis examining the relationship
between masticatory performance and oral
conditions in adults showed that masticatory
ability depends on a complex set of dental
factors, including dental status and occlusal
conditions [5]. This is particularly important for
older adults, since reduced masticatory
efficiency is often associated with frailty,
dietary changes, sarcopenia, reduced physical
activity, and cognitive vulnerability [5,19,23].
From the perspective of dental rehabilitation,
masticatory efficiency is one of the key criteria
for treatment success. Restoration of the
dentition, improvement of occlusal support,
increased prosthesis stability, and elimination
of pain during chewing are aimed not only at
local comfort, but also at restoring full
masticatory function. In the context of the
mechanistic theory discussed here, this acquires
additional significance: restored masticatory
function may be considered a means of
maintaining regular sensorimotor activity of the
dentognathic system [18,24,25].

2. Mastication as a Sensorimotor Process
Mastication is often perceived as an automated
mechanical act; however, from a physiological
perspective, it is a complex sensorimotor
process. Mastication is generated through the
interaction between a central rhythm generator
located in the brainstem and sensory feedback
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from the teeth, periodontium, masticatory
muscles, joints, and soft tissues [14]. Its normal
execution requires coordination of the teeth,
periodontium, masticatory muscles, tongue,
cheeks, oral mucosa, salivary glands, and
temporomandibular joint. The basic rhythm of
masticatory movements is provided by the
masticatory central pattern generator in the
brainstem, whereas the final motor act is
continuously modified by sensory feedback and
descending influences from higher levels of the
central nervous system [15].

During mastication, the central nervous system
continuously receives information about the
density and size of the food bolus, mandibular
position, bite force, tooth contact, stretching of
the masticatory muscles, and pressure on the
periodontium [16,17]. This information is
necessary for the precise regulation of muscle
contraction force, prevention of tissue injury,
adaptation of masticatory movements to the
properties of food, and maintenance of the
rhythmic masticatory pattern.

Thus, adequate mastication performs a dual
function. On the one hand, it provides
mechanical food processing. On the other hand,
it serves as a regular source of afferent
stimulation to the central nervous system. This
second function is often underestimated in
dental practice, although it may be important
for understanding the relationship between
masticatory efficiency and cognitive health.
When masticatory efficiency is reduced, not
only the quality of food comminution changes.
Tooth loss, reduced occlusal contacts, transition
to a soft diet, pain during chewing, or denture
instability may reduce the intensity of
mechanical loading and decrease the flow of
receptor information from the dentognathic
system. In older age, when the cognitive system
may already be vulnerable due to vascular,
degenerative, and metabolic factors, reduced
regular sensorimotor stimulation may have
additional significance [16,17,26].

3. Trigeminal Afferentation as a Possible
Anatomical Link

The trigeminal nerve is the main pathway for
transmitting sensory information from the
dentognathic region. It provides sensory
innervation to the teeth, periodontium, oral
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mucosa, and a substantial part of the face, and
also participates in the motor innervation of the
masticatory muscles. Therefore, masticatory
function is closely connected with the
trigeminal system at both peripheral and central
levels [27,28].

The proprioceptive component of the
trigeminal system is of particular importance
for the topic discussed in this review.
Proprioceptive signals from the masticatory
muscles and periodontal receptors participate in
the control of mandibular position, bite force,
and masticatory reflexes. A unique anatomical
structure in this context is the mesencephalic
trigeminal nucleus, which is involved in the
transmission of proprioceptive information
from the masticatory apparatus [29-31].
Through this pathway, the dentognathic system
has direct representation within brainstem
mechanisms of sensorimotor control.

Within the framework of the mechanistic
sensorimotor theory, reduced masticatory
efficiency may be considered a condition in
which not only the mechanical function of the
dentognathic system decreases, but also the
amount of regular afferent information
transmitted to the central nervous system [32—
34]. This interpretation does not imply that
masticatory  dysfunction directly causes
cognitive decline. It is more appropriate to state
that it may be one of the factors reducing
sensorimotor ~ stimulation and  thereby
potentially contributing to the broader picture
of cognitive vulnerability in older adults
[8,23,35].

This approach is particularly important for
dentistry, as it emphasizes not only the
preservation of anatomical structures, but also
the maintenance of function. A preserved
dentition,  stable  occlusion,  adequate
prosthodontic rehabilitation, and the ability to
chew effectively may be important not only for
food intake, but also for maintaining the activity
of sensorimotor pathways associated with the
dentognathic system.

4. Possible Association Between Masticatory
Efficiency, the Hippocampus, and Cognitive
Function

Cognitive function in older adults depends on
multiple factors, including age, educational
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level, vascular health, physical activity,
nutrition, chronic diseases, psychoemotional
status, and social engagement. Therefore, the
relationship between the condition of the
dentognathic system and cognitive health
should not be interpreted simplistically. Tooth
loss or reduced masticatory efficiency alone
cannot be considered the sole cause of cognitive
decline. It is more appropriate to regard them as
one of the possible components of a complex
multifactorial system influencing quality of
life, nutrition, sensory activity, and the overall
functional status of an older person [4,36].
Nevertheless, in recent years, accumulating
evidence has suggested that impaired
masticatory function may be associated with
lower cognitive test scores in older adults. Such
studies usually assess the number of remaining
teeth, the presence of occlusal support,
subjective chewing difficulties, bite force,
masticatory efficiency, and general cognitive
status. Despite differences in study design, the
general trend is that patients with more
pronounced impairment of masticatory
function more often demonstrate poorer
cognitive  performance  compared  with
individuals with preserved or restored chewing
ability [37-44].

One of the possible central links in this
relationship is the hippocampus. The
hippocampus and parahippocampal region are
involved in  memory, learning, spatial
orientation, and the integration of new
information. These structures are particularly
vulnerable to ageing, chronic stress, vascular
disturbances, neurodegenerative processes, and
reduced levels of sensory and cognitive activity
[45,46]. Therefore, the hippocampus is
considered one of the key structures in the study
of age-associated cognitive decline [8,47—49].
From the perspective of the mechanistic
sensorimotor theory, masticatory efficiency
may be linked to the hippocampus not directly,
but through several intermediate mechanisms.
First, adequate mastication supports a diverse
diet, including the consumption of foods that
require active comminution. When masticatory
efficiency is reduced, older adults may shift
toward softer, more monotonous, and less
nutrient-rich foods. This may indirectly affect
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general somatic status, muscle mass, energy
metabolism, and cognitive health [9-11,50,51].
Second, mastication is a regular source of
sensorimotor stimulation. Periodontal
receptors, muscle spindles of the masticatory
muscles, receptors of the temporomandibular
joint, and receptors of the oral mucosa transmit
information to the central nervous system.
When masticatory loading decreases, the
intensity of this afferentation is reduced. In
older age, when many sensory systems
gradually lose activity, additional reduction of
oral sensorimotor stimulation may be one of the
factors contributing to overall neurofunctional
vulnerability [26,31,33,52,53].

Third, impaired masticatory function may be
associated with changes in a patient’s
behavioral activity. An older person with
pronounced dental problems may avoid shared
meals, experience discomfort in social settings,
restrict dietary choices, and reduce overall
activity levels. These factors may also
indirectly influence cognitive status, since
social engagement, physical activity, and
adequate nutrition are important components of
maintaining cognitive health [50,54-56].
Experimental animal studies show that reduced
masticatory loading, tooth loss, or transition to
a soft diet may be accompanied by changes in
behavior in memory and learning tests, as well
as by changes in the hippocampus [57-60].
However, extrapolation of these data to humans
requires caution. In animals, experimental
conditions make it possible to isolate a specific
factor, whereas in older patients reduced
masticatory efficiency is almost always
combined with other variables, including age,
somatic disease, educational level, vascular
factors, lifestyle, dietary quality, and social
conditions [8,61,62].

Clinical and neuroimaging studies in humans
also suggest a possible association between
dental status and brain structures involved in
cognitive function. In some studies, tooth loss
and reduced masticatory function have been
associated with changes in medial temporal
structures, including the parahippocampal
region, as well as with measures of cognitive
functioning [51,63]. However, these data do not
prove a direct causal relationship. It is more
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likely that masticatory dysfunction is one of the
factors that may interact with nutrition, vascular
health, inflammatory processes, sensory
activity, and the overall level of functional
preservation of the patient [23,51,64].

Thus, within this theory, the hippocampus
should not be regarded as the only “target” of
impaired mastication, but rather as one of the
structures potentially sensitive to changes in
sensory activity, nutrition, stress, and overall
functional status. This approach helps avoid
excessive simplification while emphasizing
that dental function may have broader
significance than traditionally assumed.
5. Practical Significance for
Rehabilitation in Older Adults
Considering masticatory efficiency as a
possible factor in cognitive health has practical
significance for dentistry. In the traditional
approach, restoration of the dentition and
occlusal support is aimed primarily at
improving  nutrition, speech, aesthetics,
comfort, and quality of life. However, from the
perspective of contemporary gerodontology,
masticatory function may be considered more
broadly—as one of the components of the
overall functional status of an older patient
[19,23,65,66].

For clinical practice, it is important that the
number of teeth does not always reflect actual
chewing ability. A patient may have a relatively
preserved dentition but experience pain during
chewing, tooth mobility, impaired occlusal
contacts, reduced bite force, or a pronounced
habit of chewing predominantly on one side. At
the same time, a patient with partial tooth loss
may have satisfactory masticatory efficiency
after high-quality prosthodontic rehabilitation.
Therefore, when assessing an older patient, it is
advisable to consider not only anatomical
status, but also functional indicators [22,67—
69].

Dental rehabilitation in older adults should be
directed not only toward replacing missing
teeth as anatomical units, but also toward
restoring full masticatory function. This
includes ensuring stable occlusal support,
adequate denture retention, comfort during
chewing, sufficient bite force, and the ability to
consume a varied diet. Particular attention

Dental
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should be paid to patients who shift
predominantly to soft foods for dental rather
than general medical reasons [66,69,70].

From a practical standpoint, assessment of
masticatory efficiency may include several
levels. The first level is clinical evaluation of
dental status, occlusal contacts, prosthesis
condition, periodontal status, and the
temporomandibular joint. The second level is
the patient’s subjective assessment of their
ability to chew different types of food. The third
level includes objective or semi-objective
methods for assessing masticatory efficiency,
such as tests involving comminution of a
standardized material, bite force measurement,
or other functional methods, when available in
clinical or research practice [18,50,71].

Older patients with a combination of
pronounced masticatory dysfunction and
complaints of reduced memory, attention, or
daily activity deserve particular attention.
Dentists should not assume the role of
diagnosing cognitive impairment; however,
they may play an important role in
interdisciplinary  prevention and early
identification of functional vulnerability. If
marked cognitive complaints are present, the
patient may be referred to a general practitioner,
neurologist, geriatrician, or another appropriate
specialist for further assessment [72—74].
Restoration of masticatory efficiency may also
be important for maintaining social activity in
older adults. The ability to eat comfortably,
participate in family and social events, and
avoid embarrassment related to dentures or
chewing difficulties affects quality of life and
psychological well-being. These aspects, in
turn, are associated with overall cognitive and
emotional well-being [7,56,75,76].

Thus, dental rehabilitation in older patients may
be considered not only as local restoration of
the dentognathic system, but also as part of a
broader strategy for maintaining functional
health. Within the framework of the
mechanistic sensorimotor theory, preservation
or restoration of masticatory efficiency acquires
additional significance as a potential means of
maintaining regular sensorimotor activity of the
dentognathic system.
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6. Perspectives for Further Research

Despite growing interest in the relationship
between masticatory function and cognitive
health, this field remains methodologically
complex. One of the main challenges is the
heterogeneity of the indicators used. Some
studies analyze the number of teeth, whereas
others assess the presence of occlusal support,
bite force, subjective chewing ability, quality of
prosthetic ~ rehabilitation, or  objective
masticatory efficiency. These parameters are
related to one another, but they are not
interchangeable [61,77,78].

Further development of this topic requires
studies in which masticatory function is
assessed comprehensively. It is advisable to
consider not only the number of teeth, but also
occlusal pairs, denture stability, bite force,
subjective ability to chew different foods, and
objective tests of masticatory efficiency. Such
an approach would make it possible to better
understand which dental parameters are most
closely associated with cognitive status [44,79—
81].

A second important direction is a more precise
assessment of cognitive function. Simple
screening scales are useful in clinical practice,
but scientific studies should preferably use tests
that allow separate assessment of memory,
attention, executive functions, processing
speed, and spatial abilities. This is particularly
important because different cognitive domains
may respond differently to sensory deprivation,
age-related changes, and the patient’s overall
functional status [62,82].

A third promising direction is the use of
neuroimaging. Magnetic resonance imaging
makes it possible to assess hippocampal
volume, the parahippocampal region, the
severity of vascular white matter changes, and
other structural brain parameters. Including
MRI in studies of masticatory efficiency and
cognitive function may help clarify whether
dental functional impairments are associated
with changes in structures involved in memory
and learning [49,83,84].

Of particular interest is the study not only of the
severity, but also of the symmetry of
masticatory function. Unilateral or markedly
asymmetric mastication may reflect uneven
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occlusal support, pain syndrome, a habit of
avoiding loading on one side, or unequal
preservation of the dental arches [14,15,50]. In
the future, this parameter may be considered an
additional functional marker of the condition of
the dentognathic system and its sensorimotor
activity.

Finally, longitudinal studies are needed to
assess changes in cognitive function before and
after dental rehabilitation [25]. Particularly
valuable would be studies in which restoration
of masticatory efficiency is compared with
changes in nutrition, quality of life, physical

activity, cognitive indicators, and, where
possible, neuroimaging parameters. Such
studies would help determine whether

masticatory efficiency is only a marker of
general health or may also serve as one of the
modifiable factors contributing to cognitive
well-being [23,59,85].

Thus, further investigation of masticatory
efficiency in the context of cognitive health
requires an interdisciplinary  approach
integrating dentistry, geriatrics, neuroanatomy,
cognitive psychology, and neuroimaging.
Discussion

Masticatory efficiency is an important
functional indicator of the condition of the
dentognathic system in older patients. It reflects
not only the number of remaining teeth, but also
the quality of occlusal support, bite force,

periodontal  status, masticatory = muscle
function, stability of prosthodontic
constructions, and the patient’s ability to
adequately comminute food. Therefore,

reduced masticatory efficiency should be
considered more broadly than merely as a local
dental problem.

Current evidence suggests a possible
association between impaired masticatory
function and cognitive status in older adults.
This relationship is likely multifactorial and
may include nutritional impairment, reduced
quality of life, decreased social activity, general
somatic frailty, and vascular and metabolic
factors. However, alongside these mechanisms,
the mechanistic sensorimotor theory deserves
particular attention. According to this theory,
adequate mastication is a regular source of
afferent stimulation from the periodontium,
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masticatory muscles, temporomandibular joint,
and oral mucosa. When masticatory efficiency
is reduced, the intensity of this stimulation may
decrease, which may potentially influence
central mechanisms related to attention,
memory, and learning.

One of the possible anatomical links in this
relationship is the trigeminal system, including
its proprioceptive components.  Through
trigeminal afferentation, the dentognathic
system has functional representation in the
central nervous system. In this context, the
hippocampus and parahippocampal region may
be considered structures potentially sensitive to
changes in sensory activity, nutrition, stress,
and the overall functional status of an older
patient.

It should be emphasized that the available
evidence does not yet allow a direct causal
relationship between reduced masticatory
efficiency and cognitive decline to be
established. A more justified and cautious
position is that impaired masticatory function
may be one of the factors associated with
cognitive vulnerability in older adults. To
confirm this hypothesis, further studies are
needed with objective assessment of
masticatory efficiency, cognitive testing,
consideration of somatic and social factors,
and, where possible, the use of neuroimaging
methods.

For dental practice, this approach has important
implications.  Restoration of masticatory
efficiency in older patients may be considered
not only a means of improving nutrition,
speech, aesthetics, and quality of life, but also
part of a broader strategy for maintaining
functional and cognitive health. This
perspective strengthens the role of the dentist in
the interdisciplinary care of older patients and
emphasizes the importance of timely
prosthodontic, therapeutic, and preventive
dental care.

Limitations of the Review and the
Mechanistic Sensorimotor Theory

As a conceptual narrative review, this work has
methodological limitations. The exact date of
the final search, the number of records retrieved
from each database, duplicate-removal
procedures, stepwise screening counts, and a
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formal risk-of-bias or quality assessment of
included studies were not reported.
Consequently, the review should not be
interpreted as a systematic or exhaustive
synthesis, and publication-selection effects
cannot be excluded.

The  mechanistic ~ sensorimotor  theory
represents a promising explanatory model,
however, it has several limitations. First, the
relationship between masticatory efficiency
and cognitive status in older patients is not
specific. Impaired mastication is often
associated with age, somatic disease, reduced
physical activity, dietary changes, chronic
inflammation, social factors, and an overall
decline in functional independence [86].
Therefore, it is difficult to determine whether
reduced masticatory efficiency is an
independent risk factor or reflects a broader
pattern of age-related vulnerability [23,36,65].
The second limitation is related to the fact that
many studies have a cross-sectional design.
Such studies allow associations to be identified,
but they do not make it possible to establish the
direction of the causal relationship. For
example, cognitive decline may lead to poorer
oral hygiene, irregular dental visits, reduced
motivation for prosthodontic treatment, and
changes in eating behavior. In this case, dental
disorders may be not a cause, but rather a
consequence or accompanying sign of
cognitive decline [87-89].

The third limitation is the heterogeneity of
methods used to assess masticatory function.
The number of teeth, occlusal support, bite
force, subjective complaints, and objective
masticatory efficiency reflect different aspects
of the dentognathic system. Using only one
indicator may lead to an oversimplified
interpretation of the results. Testing the
sensorimotor  theory requires a more
comprehensive assessment of masticatory
function [18,50,81].

The  fourth  limitation is that the
neuroanatomical mechanisms, including the
role of trigeminal afferentation and the
hippocampus, remain insufficiently studied in
humans. Experimental animal data allow such a
relationship to be hypothesized, but clinical
studies with simultaneous assessment of
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masticatory function, cognitive domains, and
neuroimaging parameters remain limited
[25,26,90].

Thus, the mechanistic sensorimotor theory
should not be regarded as a definitive
explanation of the relationship between
masticatory efficiency and cognitive health.
Rather, it represents a working model that
allows new research questions to be formulated
and emphasizes the importance of functional
dental rehabilitation in older patients.
Conclusion

Masticatory efficiency in older adults should be
considered not only as a local dental indicator,
but also as a functional characteristic of the
dentognathic system associated with nutrition,
quality of life, sensorimotor activity, and
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masticatory efficiency to be considered as a
possible factor contributing to decreased
afferent stimulation from the dentognathic
system, transmitted predominantly through
trigeminal pathways.

The available evidence does not allow a direct
causal relationship between masticatory
dysfunction and cognitive decline to be
established. However, it supports the need for a
more comprehensive assessment of masticatory
function in older adults and further
interdisciplinary studies incorporating
cognitive testing and, where possible,
neuroimaging. For dental practice, this
emphasizes the importance of timely
restoration of adequate masticatory function as
part of maintaining the general and cognitive

overall functional status. The mechanistic health of older patients.
sensorimotor ~ theory  allows  reduced
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Hdexaapanusiaap

Mynaenep KaKTbIFbIChI. ABTOpJIap MYIAEIEP KAKTHIFBICBIHBIH JKOK €KEHIH MOTIMICH .

Kap:kblnanapipy. 3epTTey ChIPTKbI KAPKbUIAHIBIPYCHI3 OPBIHAANIBI.

OTUKAJIBIK acnekTiiep. byn Makama TyXeIppIMaaMallblK HappaTHBTIK IIONY OOJBIN TaObUIambl >KOHE
azlaMaapIbIH HeMece JKaHyapiiapAblH KaTICYBIMEH JKaHa 3epTTey XKYPri3yi, KIMHUKAIBIK apajacyibl HeMece
COMKECTeHIIPIIETIH JKeKe MepeKTepAl mNaimamaHyIpl KamThiMaiapl. OcChiFaH OailIaHBICTBI ATHKAIBIK
KOMHTETTIH jKeKe MaKyJI/laybl )KOHE 3epTTeyre KaTbiCyFa aKmapaTTaHbIPbUIFaH KeNliciM Tallam eTiIMEIi.
Kapusnayra kesaicim. Konnansumaiingr.

JepekTep MeH MaTepHAJIapAbIH KoJikeTimaimiri. JKana pgepexrep JKUBIHTBIFBI KacallFaH HeEMece
tanganrad koK. Llomynma TankpulaHFaH OapiblK JiepeKke3nep oAeOMeTTep Ti3iMiHAE KEeNTipuireH
JKapUsJIaHFaH FBUTBIMU 91C0METTE KOJKETIMIIL.
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penakuusiiay *oHe CTHIMCTUKAJIBIK XKETIIAIpY YIIIH Maiaaianbliabl. ABTOpIAp OapiblK Ma3MYHABI TEKCEPIIL,
MaKyJ11aJIbl >KOHE COHFBI MOTIHHIH QNI MEH TYTaCTBIFbIHA TOJIBIK JKayaIlThl.

Hdexaapanun

KoHdaukT naTepecoB. ABTOPHI 3asBIISIIOT 00 OTCYTCTBUH KOH(JINKTa HHTEPECOB.
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I®POBOM AHAJIN3 LIBETA 3YEOB B OPTOITEJIMYECKOM CTOMATOJIOI M

Hricanosa b.2K.!, Kaiimuena III.A.!, UmameBa A. C..,
OmnaiioexoBa H.M.', Taynbix H.', ’Konmmobexon A.K. !

HAO «Kaszaxckuti HayuonansHolil meouyunckuu ynusepcumem umenu C.J. Acghenousposay,
Anmamel, Kazaxcman

Beenenue. Tounblii og0Oop 1BeTa 3yOOB SBJISIETCS KJIFOYEBBIM YCJIOBHEM IPEICKA3YEMOI'0 ACTETUYCCKOIO
pe3yabraTa B OpTOINENIUYecKol CTOMAaToNOruu. BusyanbHast OlleHKa OTTEHKa OCTaeTcsi CyObEeKTHBHOM, TOraa
kak 1mdpoas ¢ororpadus, cnekTpooTOMETpHs, BHYTPUOPAIbHOE CKAHHPOBAHHE W METOJBI
uckyccrBenHoro uHreiiekra (M) mo3BoysitoT NOBBICUTh 00bEKTHBHOCTD M BOCIIPOU3BOIIMOCTD IIBETOBOTO
aHanm3a.

Lenb uccaenoBanusi. OLEHUTH COBPEMEHHBIC [IM(PPOBBIC METOJIBI ONPENEICHUS IIBETa 3yO0B ¥ BO3SMOKHOCTH
npumenenus MU ist aHamM3a v nporHO3UpOBaHMs OTTEHKA 3y0OOB M OPTOIEANYSCKUX PecTaBpaluii.
Marepuannl u Metoabl. [IpoBeneH ananuTndeckuii 0030p nmyonukanuii PubMed/MEDLINE, nmocesiiieHHbIX
¢ poBoit hororpaduu, crieKTpohOTOMETPUH, BHYTPUOPATFHOMY CKAHUPOBAaHUIO, KOMITBIOTEPHOMY 3PEHHIO,
MalIMHHOMY 0oOydeHuio 1 MM B aHanm3e mBera 3yOOB W pecraBpaliuii. Brimrodaiuch mpenMyIIECTBEHHO
CHCTeMaTHYeCKHe 0030phl, MeTaaHa M3bl M OpUTHHAIbHBIC HcciienoBanus 20202026 T, a TaKXKe OTAEIbHbBIC
METOIOIOTHYECKH 3HAYMMBIE Pa0OTHI. J[OMTOTHUTENHHO MPEACTaBIeH KIMHUYECKH TpuMep manreHTa 34 ner:
JUIsi  BbIOOpa OTTEHKA IIEThHOKEPAMUYECCKOW KOPOHKH WCIIONBh30BAIM CTaHIAPTH3UPOBAaHHYI0O RAW-
(hoToCcheMKY, IIBETOBYIO KaIMOPOBKY, CETMEHTAITMIO HW300pa)KCHHS CBEPTOYHOM HEHPOHHOH CEThIO,
npoctpanctBo CIELAB u pacuer AE.

Pesyabrarsl. L{udposeie MeTons! obecrieanBaroT 6onee 00bEeKTHBHYIO KOMMYECTBEHHYIO PEruCTPAINIo IIBETA,
a amroputMbl UMM mMO3BOISAIOT aBTOMATH3WPOBAaTh CETMEHTAIMIO HM300pa)XeHWH, aHaj n3 IIBETOBBIX
XapaKTEepUCTHK M TIPOTHO3ZMPOBAHHE OTTEHKA pecTaBpaiyii. B xnmmHUYeckoM mpumepe HMUQPPOBON aHAIH3
orpenenui oTTeHoK 2M?2 kak Hambornee Onmm3kuit k mHTaKTHOMY 3y0y (AE=0,82 mpotuB AE=2,45 mns 3M2);
MIpH KOHTPOIBHOM OCMOTpe depe3 14 aHel OTMedeHa YIOBIETBOPHUTENbHAs JCTETHUYECKas HHTErpaIus
pectaBpanuy. TodHOCTH M(POBEIX METOIOB 3aBUCHT OT YCIOBUH PETHCTPAINH, 000PYIOBAHHUS, aJTOPUTMOB
Y KauecTBa MCXOTHBIX TaHHBIX.

O6cyxnaenue. COBOKYITHOCTh NaHHBIX MOATBepxkAaeT moreHnuan MW kak WMHCTpYMEHTa MOMIEPIKKH
MPUHATHAA peEIIeHuH mpu moAdope I[BeTa, OTHAKO pe3ylbTaThl Pa3HBIX HCCIENOBAaHUN OTrpaHUYEHBI
HEOJHOPOMHOCTBIO TIPOTOKONIOB, YCTPOMCTB H oOy4arommx BbIOOpOK. OAMH KIWHUYECKHNA IpUMeEp
WLTIOCTPUPYET TPUMEHHMOCTh IIOAXO0Aa, HO HE MO3BOISIET OIEHUTh TUATHOCTUYECKYIO TOYHOCTH HITH
0000HTH 3P HEKTHBHOCTH AITOPUTMA Ha MTUPOKYIO MOMYIISIIHIO.

3akawuenne. M nepcnexruBeH ains nmudpoBOro aHain3a IBETAa B OPTOIEAMYECKOW CTOMATOIOTHH, HO
JOJDKEH TPUMEHSITBCS COBMECTHO CO CTaHIAPTU3MPOBAHHOW IMQPOBOW perucrparmedl, oOhEeKTHBHBIMU
m3mMeputenbHbIMU MeTofgamu 1 CAD/CAM-texHonorusmu. Heobxoaumpl yHU(UIIUPOBAaHHBIE POTOKOIBI U
He3aBHCHMas KIMHAYECKAs BAIMAINS aITOPUTMOB Ha OONBIINX BHIOOPKAX.

KuaroueBbie cioBa: nndpoBoil aHanu3 1BeTa, BET 3yOOB, OPTONEANYECKAs CTOMATOIOTHSI, UCKYCCTBEHHBIN
WHTEIUIEKT, KOMITBIOTEPHOE 3peHue, MalnHHOe 00y4uerue, cnekrpodoromerpus, CAD/CAM.
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OPTOIEAMAJIBIK CTOMATOJIOI'MAJATBI TIC TYCIH HU®PIIBIK TAJIIAY

HpicanoBa B.JK.!, ZKaiimmena II1.A.', UmameBa A. C.',
OmnaiioexoBa H.M.', Taynbix H.', ZKoammobexon A.K. !
1«C.IK. Acgpenouspos amuinoazer Kazax ynmmoix meouyuna yrusepcumemiy KEAK,
Anmamul, Kazaxcman

Kipicne. Tic TyCiH &monm TaHIay OPTONEAMSUIBIK CTOMATOJIOTHSAa OODKAMIIBI SCTETHUKAJBIK HOTHXKEre KOJ
JKETKI3yIiH MaHBI3/IbI IIAPTHI OONBIN TaObUIa bl PeHKTI BU3yanabl Oaranay CyObeKTHUBTI OONBIN Kajia Oeperi,
an uudpaslk (GOToCypeT, CHeKTPo(HOTOMETPHS, aybI3IIIIIK CKaHepiey jkoHe jkacanibpl uHTeIIekt (JKI)
ozicTepi TyCTi TaNAayIblH OOBEKTUBTUIIN MEH KalTaNaHFBIINTHIFBIH apTTHIPYFa MYMKIHAIK Oepei.
3eprreyain Makcarsl. Tic TYCiH aHBIKTayIBIH 3aMaHayH HUQPIBIK SAICTEPiH KOHE TiCTEp MEH OPTOSHSIIBIK
pecTaBpanusiiap peHKiH Tanuay MeH oomkayna KU kongaHy MYMKIHIIKTEpiH Oaraay.

Marepuanaap men aaictepi. PubMed/MEDLINE 6a3aceianarsl u@pibik GOTOCypeT, crieKTpodoToMeTpus,
aybI3INIUTIK CKaHepJiey, KOMIIBIOTEPITIK KOpy, MallMHANBIK OKBITY YOHE TICTep MEH pecTaBpauusuiap TYCiH
tannayaarsl KU KongaHbUTybIHA apHAIIFaH JKapusIaHbIMIApFa aHAIUTHKAIBIK IOy Kyprizini. Herizinen
20202026 xbU1aapsl KapHusUIaHFaH XYW IIoyiap, MeTaTaayinap *oHe TYIHYCKa 3epTTey/ep, CoHai-
aK oJiCHaMaJIbIK MaHbI3bl Oap KekenereH eHOekTep KaMThUaabl. Kockimina 34 jkactarbl HallMEHTTIH
KIIMHHUKAJIBIK MBICAIBI Oepiljii: TONBIK KepaMHUKAIBIK CAybIT PEHKIH TaHJay YIIIH CTaHAapTTanraH RAW-
doroTycipimiM, TycTi KamuOpiey, KOHBONIOIMIIBIK HEHPOHJIBIK JKeNli apKbUIbl KECKIHJII CEerMEeHTAaIusIIay,
CIELAB «kenicriri xoHe AE ecebi KoimaaHbUIIbL.

Haruxenepi. [ludprsik omicrep TYcTi HEFypibIM OOBEKTHUBTI CaHJBIK TipKeyre MyMKiHmik Oepeni, an XU
aJTOPUTM/IEP1 KECKIHAEPAl CerMEeHTAIMSUIAYIbI, TYCTIK CHIIaTTaMaIapAbl TAIIaydbl )KOHE pECTaBpaIlis peHKiH
OOIKaybl aBTOMATTaHBIPa bl KIIMHUKABIK MbIcaia MUQPPIBIK Talay WHTAKTTBHI TICKE €H KaKblH PEHK
perinae 2M2-ai aasikraasl (AE=0,82; 3M2 ymiia AE=2,45); 14 xyHHEH KelinTi OaKplIayaa pecTaBpausIHbIH
KaHaFaTTaHAPIIBIK ACTCTUKAJIBIK MHTETPAMMACH Oaiikamapl. HoTwxkenmepaiH Monmiri Tipkey >KaFaiyiapbiHa,
JKaOMIbIKKA, allTOPUTMIEPTE JKOHE OacTamKbl JCPEKTep carmachlHa TOYeI/Ii.

Tankpuiay. )Kunaxranran aepekrep XKW-miH peHK TaHaayaa KIMHAKAIBIK MENTiM I KOJaay KYpajisl peTiHAeri
oleyeTiH KepceTemi. Aaiima 3eprTeyiep XaTTaMajJapblHBIH, KYPBUIFBUIAPABIH JKOHE OKBITY IEPEKTEepiHIH
OPKEJKLTIrT HOTIKENEp/IiH J>KalIMbUIaHybIH IIeKTeli. bip KIMHWKaIBIK MbICAll TACUIAIH KONIAHBLTYBIH
KOpCEeTKEHIMEH, alTOPUTMHIH THarHOCTUKAJIBIK TAIIIriH HeMece KeH MOy IaFsl THIMALTITIH Oaraiayra
KETKUTIKCI3.

Kopbitbinabl. XK opTonenusuibiK CTOMATONOTHSIIAFBI TYCTI IUPPIBIK TAAAYIBIH MEPCIEKTUBAIBI KYPabI
6o TabbuTansl, O6ipak OHBI CTaHAAPTTANFaH NUMPIBIK TIpKEyMEH, OOBEKTHBTI OJIIEY 9MiCTePIMEH KoHE
CAD/CAM TexHONMOTHsUTaApBIMEH ~OIpIKTIpi KONIAaHYy KakeT. XarramMamapabl Oipi3neHmipy JKoHe
ANTOPUTMIEPA1 YIIKEH TOYeIICi3 KIIMHUKAJBIK ipiKTeMemnepe BalTuaannsiiay Kaxer.

Tydinai ce3mep: Tycti mudprbK Tammay, Tic TYCl, OPTONEAMSIIBIK CTOMATONOTHS, >KaCaHIbl MHTEIJIEKT,
KOMITBIOTEPIIIK KOpY, MAIIMHAJIBIK OKBITY, criekrpodoTomerpusi, CAD/CAM.

DIGITAL ANALYSIS OF TOOTH COLOR IN PROSTHODONTIC DENTISTRY

Nysanova B.Zh.!, Zhaishieva Sh.A.', Imasheva A. S.', Onaibekova N.M.',

Taupyk N.', Zholshibekov A.K.!
'Asfendiyarov Kazakh National Medical University,
Almaty, Kazakhstan

Introduction. Accurate tooth shade selection is essential for predictable esthetic outcomes in prosthodontic
dentistry. Visual shade assessment remains subjective, whereas digital photography, spectrophotometry,
intraoral scanning, and artificial intelligence (AI) may improve the objectivity and reproducibility of color
analysis.

Objective. To evaluate contemporary digital methods for tooth color determination and the potential of Al for
analyzing and predicting the shade of teeth and prosthodontic restorations.
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Materials and Methods. An analytical review of PubMed/MEDLINE literature on digital photography,
spectrophotometry, intraoral scanning, computer vision, machine learning, and Al-based color analysis was
performed. The review primarily included systematic reviews, meta-analyses, and original studies published
in 2020-2026, together with selected methodologically relevant earlier publications. A clinical illustration of
a 34-year-old patient was also included: standardized RAW photography, color calibration, convolutional-
neural-network image segmentation, CIELAB color coordinates, and AE calculations were used for shade
selection of an all-ceramic crown.

Results. Digital methods enable more objective quantitative color registration, while Al algorithms can
automate image segmentation, color-feature analysis, and restorative shade prediction. In the clinical
illustration, digital analysis identified 2M2 as the closest match to the intact reference tooth (AE=0.82 versus
AE=2.45 for 3M2); satisfactory esthetic integration was observed at the 14-day follow-up. Accuracy remains
dependent on acquisition conditions, equipment, algorithms, and input-data quality.

Discussion. The available evidence supports the potential of Al as a decision-support tool for dental shade
selection; however, heterogeneity in acquisition protocols, devices, algorithms, and training datasets limits
direct generalization. The single clinical illustration demonstrates feasibility but cannot establish diagnostic
accuracy or population-level effectiveness.

Conclusion. Al is a promising adjunct for digital color analysis in prosthodontics, but it should be integrated
with standardized digital acquisition, objective measurement methods, and CAD/CAM workflows.
Standardized protocols and independent clinical validation in larger cohorts are required.

Keywords: digital color analysis, tooth color, prosthodontics, artificial intelligence, computer vision, machine
learning, spectrophotometry, CAD/CAM.

BBenenue CKaHHPOBAaHHUE, MTO3BOJISIOT MOBBICUTH
CoBpeMeHHasi ACTETUYECKass CTOMATOJIOTHS 00BEKTUBHOCTH PETUCTPALIMU LIBETA, OJTHAKO UX
MPENBABIAET BBICOKHE K ONTHUYECKUM TOYHOCTh TaKX€ 3aBUCHUT OT XapaKTEPUCTHUK
XapakTepucTukaM 3yoa. LIBeT, HaChIIIEHHOCTb, 000pynOBaHUs, YCIOBHI ChEMKH, aJrOPUTMOB
MPO3PavyHOCTh U OMNAJECUEHLMS ONPEAEIIIIOT LBETOKOPPEKLIMH U Ka4ECTBA Mepeauy TaHHbIX
€CTECTBEHHOCTh  pecTaBpallud,  IO3TOMY [2,4].

TOYHBIH MOA00P OTTEHKA SIBIISETCS BaXKHEHIIINM B  nocnemHume  roael  NEPCHEKTUBHBIM
3TaloOM M3rOTOBJIIEHUS BUHHUPOB, KOPOHOK H HalpaBJICHUEM  CTAHOBUTCS  IPUMEHEHUE
JOPYTUX 3CTETUYECKUX KOHCTPYKLIMM. HCKYCCTBEHHOIO WHTEJUIEKTa (1n).
L{BeT ecTrecTBeHHOrO 3y0a MpeAcTaBisieT coO0 AJNTOpUTMBI MAIIIMHHOTO O0Yy4€HUs MTO3BOJISIOT
CJIOKHBIN ONTUYECKUI ¢dbeHomeH, ABTOMAaTUYECKHU CErMEHTUPOBATH
00yCJIOBIIEHHBIH B3aMMOJCWCTBUEM HMalld U U300paKeHUs,  AHAIU3UPOBATh  I[BETOBBIC
JEHTUHA co cBeToM. Ero Bocnpusitue 3aBUCUT XapaKTepUCTUKH W BBIABISTH  CIIOXKHBIE
OT TOJIIMHBI M TMPO3PAaYHOCTH  3MaJH, B3aUMOCBS3U MEXIY rnapameTrpaMmu
ONTHUYECKUX CBOWCTB JIGHTWHA, CTEHEHU uzoOpaxenus. B uccnenoBanusx uudpoBoro
rUApartalud, MUKpopenbeda MOBEPXHOCTH, noaoopa OTTEHKAa MPHUMEHSIOTCS CBEPTOYHBIE
duyopecieHum, OnajeCcUeHUUH u HEHPOHHBIE CETH, METOJ OMOPHBIX BEKTOPOB,
OKpYy>Karoliero BetoBoro ¢ona [1]. random forest u apyrue mozgenu [5].
TpaguuuoHHBIA  BU3yallbHBIM  mOAOOP € Takum  oOpa3zoMm, pa3BuUTHE  LHUQPPOBBIX
UCIIOJIb30BaHMEM  IBeTOBbIX ImKan VITA TEXHOJIOTMA 3aKOHOMEPHO IEPEXOAUT  OT
Classical u VITA 3D-Master ocraercst IIUPOKO UHCTPYMEHTAJILHOW pPETUCTpalMy LBETa K
pacipoCTpaHEHHbIM, OIHAKO €r0 Pe3yNbTaThl MHTEJJIEKTYaJIbHOMY aHAJIN3Y U
3aBUCAT OT YCJIOBUN OCBEILIEHUs, COCTOSHUSA IIPOrHO3UPOBAHUIO ONTHYECKHUX
3y0a M MHIMBUAYAJIbHBIX OCOOEHHOCTEH XapaKTEPUCTUK CTOMATOJIOIMYECKHUX
1BeTOBOCHpUATHS crnennanucra. Kpome Toro, pecTaBpanuii.

CTaH/JAapPTHHIE IIKAJIBI HE ITOJIHOCTBIO OTPAXKaoT Hean nccnenoBanus

IIUPOKUN CIEKTP €CTECTBEHHBIX OTTEHKOB OneHuTh COBpPEMEHHBIE IH(PPOBBIE METOJIbI
3yooB [2,3]. LudpoBeie MeToAabl, BKIIOYAs olpeNiesieHus] LBeTa 3y0OB M BO3MOXKHOCTHU
CIEKTPO(POTOMETPHIO, U poByIO IIPUMEHEHUS HCKYCCTBEHHOI'O HHTEJUIEKTa B
¢dororpadputo u BHYTPHOPAJIBLHOE OPTONENNYECKON CTOMATOJIOTHH.
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Marepuaja u MeToabI

[IpoBenen aHaiuTUYECKUH 0030p HaydyHOU
JUTEPATypbl 1[I0 COBPEMEHHBIM  METOJaM
ONpEAEICHUs] 1[BETa E€CTECTBEHHBIX 3yOOB,
uudpoBoii potorpaduu, cnekrpooToMeTpHH,
BHYTPUOPAILHOMY CKaHHUPOBAHMIO,
MaTeMaTUYECKUM METOJaM OIICHKH LBETa, a
TaK)K€ MPUMEHEHUIO KOMIIBIOTEPHOIO 3pEHMS,
MalIMHHOTO OOy4€HUsST U HCKYCCTBEHHOIO
HWHTEIIJIEKTA B 3CTETHUYECKOMN 31
oproneauyecko  cromaroioruu.  [lomck
MyONMUKaIlMid OCYIIECTBISICS B 0a3e JaHHBIX
PubMed/MEDLINE. B ananu3 BKJIIOUYaIUCh
MIPEUMYIIIECTBEHHO CUCTEMaTH4YeCKHe 0030pHl,
MeTaaHaJIN3bl U OPUTHHAJIbHBIE UCCIIEAOBAHNUS,
onyonukoBanHble B 2020-2026 rr., a Takxke
oT/enbHBIE  (yHIAaMEHTAJIbHBIE  PadOTHI,
HMMEIOIIME METOJIOJIOTUYECKOE 3HaueHUue s
M3YyYEHUsl ONTHUYECKUX XapaKTePUCTHK 3y00B U
nudpoBoro ompeneneHus wux 1Bera. llpu
aHayin3e MyONMKalUi YYUTHIBAIUCH AM3aiiH
HCCIIEIOBAHMM, METOJIbl PErMCTPAallMd LBETA,
XapaKTepUCTUKHU HCIIOJIB3YEMOTO
000pyIOBaHUS M AJITOPUTMOB, OCOOCHHOCTH

HCCIAEMYeMOTO  Marepuaja ¢ Haludue
HE3aBUCUMOMU BaIMJAIIAH.
B kadecTBe KIMHHMYECKON  WJUIIOCTPALIUU

npeacTasiieH ciaydaid nanuenra K., 34 nert, ¢
neheKToM KOpOHKOBOM yacTu 3yba 1.1 mocie
TPaBMBl, KOTOPOMY IIJIJAHUPOBAJIOCH
M3TOTOBJICHUE LETbHOKEPAMUYECKON KOPOHKHU
Ha Juokcuae 1upkoHusa. OmnpeneneHue IBeTa
MIPOBOJIUJIOCH C UCIOJIb30BAHUEM BH3yaIbHOTO
u 1udpoBoro noaxonoB. llepBoHayanbHO
OTTEHOK MHTAaKTHOTO 3y0a 2.1 oleHuBaiIM Mo
mkane VITA Toothguide 3D-Master. [lns
rGpoBoro aHanu3a BBITIOJIHSIIN
CTaHJapTU3UPOBAHHYIO MaKpPO(OTOCHEMKY C
HCIIOJIb30BAaHUEM CEPOI KaTMOPOBOYHOMN KapThl
u sranoHHblx obpasuoB VITA. Ilomyuennoe
nzobpaxenue B popmare RAW obOpabatsiBamu
C IPUMEHEHHEM IIPOTrPaMMHOIO MOIYIsS Ha
OCHOBE IIPEIBAaPUTEIBHO oOyueHHOH
CBEPTOYHOM HEUPOHHOM CETH.

Anroputm BBITIOJTH ST aBTOMAaTUYECKYIO
CerMEHTalMI0 3y0a W  BBIJCIIEHHE 30HBI
aHanu3a. llocme 1BEeTOBOW  KaIMOPOBKHU
n300pakeHre MpeoOpa3oBBHIBAIM B IIBETOBOE
npocrpaictBo  CIELAB,  nocine  uero
pacCUMTHIBAIM  LIBETOBbIE KOOPAMHATBHL U
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[0Ka3aTellb LBETOBOro paznuuus AE Mexnay

UCCICAYeMbIM  3yOOM W OJTAJOHHBIMH
oOpa3mamu. [onyaenusie JTaHHBIE
UCTIONB30BAIM  JIIT  BBIOOpa  Hambolee

COOTBCTCTBYIOIICIO OTTCHKA U HOCJIGZ[}GOIHGﬁ

meperadyd  [BETOBOM  WHpOpMamuu B
3y0OOTEXHUYECKYIO naboparoputo.
DCTeTUYECKHA pe3yabraT OIICHUBAIIN

KJIMHUYECKH TI0CTIe U3TOTOBJICHUS U (PUKCAITUA
OPTONENNYECKON KOHCTPYKLIHAH.

PesyabraTsl necaenoBanus

EcrecTtBeHHbIli 3y0 HMEET HEOIHOPOIHYIO
MHOTOCJIOHYI0O ~ ONTHUYECKYI0  CTPYKTYDY,
MO3TOMY €ro IBET MOKET pa3jaudarhcsi B
pa3IMYHBIX y9acTKaX KOPOHKH W 3aBHCETH OT
yclnoBuM ocBeleHus. BusyanbHblii moadop
OTTEHKA ITO3BOJISICT YYUTHIBATh KIMHHYECKOE
BOCIPUSITHE CIEIHAINCTA, OJHAKO TOJBEPKEH
BIIASTHUIO CyOBEKTHBHBIX (hakTopoB.
[udpoBbie METOIBI TO3BOJISIOT IMPEICTABUTH
I[BET B KOJIMUECTBEHHOU (popMe u obecreyuTh
ero 0oJiee 0OBEKTUBHYIO PETUCTPAITHIO.

B cucreme CIELAB mnBer xapakrepusyercs
koopauHaramu L*, a* u b*, a pasnmuuune mexmy
[[BETOBBIMU 00Opa3laMu MOXET OI[CHUBATHCS C
noMombio mnokasarena AE. Hcoonn3oBanue

CIEDE2000 JOIIOJIHUTEILHO O3BOJISIET
YYUTBIBATH ~ OCOOCHHOCTH  YEJIOBEYECCKOTO
BOCIIPUSTHSI IIBETOBBIX pa3iuumii. [Toporossie
3HAQUEHMsI [BETOBOTO  pa3lIM4Usi  CIEIyeT
UHTEPIPETHPOBATh C YYETOM KOHKPETHOMU
METOJIMKH, Marepuaja W  KIWHHYECKOH
CHUTYaIlUH.

[udposas doTorpadus npu

CTaHJIApPTU3UPOBAHHBIX YCIOBUSAX SBISETCA
JOCTYITHBIM METOJIOM PErUCTpalMy LBETOBOU
uHpopmanuy. OJHAKO TOYHOCTh aHaIU3a
3aBHUCUT  OT  XapakTepUCTUK  KaMephl,
OCBELLEHMsI, JSKCIO3UIMM, OanmaHca Oesoro,
T€OMETPUH ChEMKU MU aJrOPUTMOB 00pabOTKU
U300paKeHHUs. Cnexrpodoromerpus
o0ecrneyrBaeT KOJMUYECTBEHHYIO PETUCTPALIUIO
LIBETOBBIX KOODJIMHAT, HO TaKxke
YyBCTBUTEIbHA K YCIOBUSAM H3MEPEHHS H
COCTOSIHUIO NIOBEPXHOCTHU 3y0a.
BuyrpuopanbHbie CKaHEpPBI MIO3BOJISIOT
00BEMHATh TPEXMEPHYIO T€OMETPHUUECKYIO U
[[BETOBYIO MH(OPMAIIHIO, OJJTHAKO UX IIBETOBBIE
[0Ka3aTeli  HE  MOTYT  aBTOMAaTH4ECKH
paccMaTpuBaThCs Kak 9KBUBAJICHT
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CHEKTPO(DOTOMETPUYECKUX U3MEpeHuit [6].
[TosTomMy Hambonee 0OOCHOBAHHBIM SIBIISICTCS
KOMIUIEKCHOE  HCIIOJIb30BaHHE  IH(POBBIX
METOJIOB B paMKaX €IMHOTO IMarHOCTUYECKOTO
1 J1abOpaTOPHOTO MPOTOKOJIA.

IIpumenenne MU pacmmpser BO3MOKHOCTH
u(ppPOBOrO aHANIM3a 33 CUET aBTOMATUYECKOU
CEerMEHTAllMM  M300paKeHWH,  BBIICICHUS
MH()OPMATUBHBIX O00JIACTEH, KIIaCCUPUKAITUN
[[BETOBBIX XapaKTEPUCTHK ¥ TPOTHO3UPOBAHUS
orTeHka. B wuccrnegoBanusax —uudposoro
nojadopa IBeTa NPUMEHSIOTCS CBEPTOYHbBIE
HEHPOHHBIE CETH, METOJ OTOPHBIX BEKTOPOB,
random forest m gpyrue anroputmsel [5].

Bmecre ¢ TeM moka3zarend  TOYHOCTH
OTJIEIBHBIX Mozenen HE cienyer
HEMOCPEJCTBEHHO MEPEHOCUTh Ha
KIIMHAYECKYI0 TIPaKTHUKy 03 He3aBUCUMOU
BaJIMIaLlUH.

OcoObrit UHTEpEC MpECTaBIISIET
HCIOJIb30BaHUE MAIIMHHOTO OOy4YeHHs s
MIPOTHO3UPOBAHUS KOHEYHOTO 1BeTa
OPTOIETUYECKOU KOHCTPYKIIWH. [Ber

OPTOIEANYECKON KOHCTPYKLIUHU OTpeAeseTcs
HE TOJIbKO BBHIOpAaHHBIM OTTEHKOM Marepuala,
HO M  LBETOM  OCHOBBI,  TOJIIUHOM,
MPO3PAaYHOCTRI0O U JAPYTUMH  ONTHYECKUMU

XapaKTepUCTUKAMHU. Yang et al.
MIPOAEMOHCTPUPOBAIIU BO3MO>KHOCTh
MPOrHO3UPOBAHUS 1BEeTa CAD/CAM-

KEpaMUKH C YUYCTOM IIBETA OCHOBBI U TOJIIWMHBL

Marepuaia, IpH BHEIIHEM TECTUPOBAHUU
HanOosiee d>¢deKkTuBHAs MOJCNIb JIOCTHIIIA
R2=0,90 [8]. Uccnenosanus TaKxke
J€MOHCTPHUPYIOT MePCIEKTUBHOCTh

MAIIMHHOTO OOy4YeHMs JUIsl CTaHJapTU3alUU
IUGPOBBIX H300pak€HUM W MOBBILICHUS
BOCIPOM3BOAMMOCTH LIBETOBBIX PEKOMEH AU
[9]. Takum o6pazom, norenman MU Birouaet
HE TOJIBKO KJIaCCU(PMKALHUIO OTTEHKOB, HO U
KOPPEKLHUI0O W CTaHJapTH3allMi0 IIBETOBBIX
JTAHHBIX.

Knunuueckuu npumep

[Marment K., 34 ronma, oOpatuics B KIMHUKY
OpTONEINYECKOH CTOMATOJOTHH C JKanobamu
Ha OCTeTHYEeCKHH nedekT (pOHTAIBLHOTO
oT/esa BepxHel uentoctu. B aHamHese TpaBMa
3yba 1.1. KopoHkoBasi yacTh 3y0a paspylieHa
Oosiee ueM Ha 2/3; 3y0 paHee JenyabIHPOBaH,
KOPHEBOM KaHaJl KaueCTBEHHO OOTYypUpOBaH.
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ITepkyccust Ge3007€3HEHHA, TATOJIOTUYECKUE
U3MEHECHHUS CIM3UCTON OOOJIOUKU B MPOCKIIMU

BEPXYIIKA KOpHS OTCyTCTByIOT. 3y0 2.1
MHTAKTHBIH, 0€3 N3MEHEHHS [[BETA.
Huarno3: K08.3 - paspymenue 3y0a

BCJICZICTBUE TPABMBI.
[Inan nedenus mpeaycMaTprBall U3rOTOBIICHUE
HETbHOKEPAMUYECKOM KOPOHKH Ha JHOKCHIE
mupkonnss Ha 3y0 1.1. Ilpm BusyampHOM
no00pe OTTEHKAa C HCIOJIb30BAaHUEM MIKAJIbI
VITA Toothguide 3D-Master BO3HUKIH
3aTpyAHEHUS] TPU BBIOOPE MEXY OTTEHKAMHU
2M2 u 3M2, 4T0 NOCIYKUJIO OCHOBaHUEM JUIsSt
JTOTIONHUTENbHON 1MdpoBoit  omeHku. Jlus
11 poBOTO aHaJn3a BBITIOJIHEHA
CTaHJapTU3UPOBaHHAS MaKpO(POTOCHEMKA 3y0a
2.1 ¢ ucnonb3oBaHKUEM cepoi KaTHMOPOBOUYHOM
KapThl U 3TanoHHbIX o0pa3uoB VITA. Cremka
MIPOBOIUIIACH npu (bUKCHPOBaHHBIX
napamerpax: ISO 100, 22, 1/125 c.
[TomyyenHoe m3oOpakenne B (opmare RAW
AQHAJIM3UPOBATIOCH C MOMOIIBIO MPOTPAMMHOIO
MOIyNs  Ha  OCHOBE  MPEABAPUTEIIHLHO
00y4eHHOU CBEPTOYHOM HEUPOHHOM CETH.
AJNTOpUTM aBTOMAaTUYECKU CErMEHTHUPOBAI 3y0
U ompenenus oOnacTh aHanuM3a B CpenHel
TpeTu KopoHkH. [Tocie nmBeToBol KamuOpOBKU
JaHHbIE ObLIN MpeoOpa30BaHbl B IPOCTPAHCTBO
CIELAB. Ilony4ensl cieayromnme KOopInHaThI
uccienyemoro 3yoa: L* = 71,4; a* = 1,2; b* =
14,8. Ilpu comocraBieHun ¢ 1UGPOBBIMU
sranoHaMu VITA s3nauenume AE g1 orreHka
2M2 cocraBmiio 0,82, Ttorma xak miug 3M2 -
2,45. Ha ocHOBaHHMHM 3aJaHHOTO KpHUTEpUS
pOrpaMMHBIN MOAYAb omnpeaenun 2M2 kak
Haubosee OMU3KUI OTTEHOK.

C  y4eToM  TONYy4YEHHBIX  JAHHBIX B
3y00TeXHHYECKOI nabopaTopuu OblL1a
M3TOTOBJICHA LIeJIbHOKepaMHUecKas KOpOHKA Ha
JUOKCUJE LHMPKOHUS M  MPOBEIECHA €€
kuHu4eckas ¢ukcanus. [Ipu KoHTpOIbHOM
ocMoTpe  yepe3 14  gHell  OTMEYEHO
COOTBETCTBUE 1BETa pecraBpanuu
OKpY)KaloluM 3y0aM U yIOBJIETBOPHUTENbHAS
3CTETUYECKass MHTETpalusl.

IIpencraBieHHbI  KIMHUYECKUHW  IIpUMEp
WUTIOCTPUPYET BO3MOXKHOCTh ~ IPUMEHEHUS
U(POBOTO ANTOPUTMA JJIs1 OOBEKTHBHU3AIUU
BBIOOpa OTTEHKAa W CHIKEHUS 3aBHCHMOCTHU
[[BETOBOTO  pEIIeHHs] OT  CYOBEKTUBHOU
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BU3yaJIbHON OLICHKHU. IIepcniekTuBHBIM
SBIISICTCS ~ €IWHBIM  U(POBOH  MPOTOKOII,
OOBEIMHSAIONINI KIMHIUYECKYIO PETUCTPAIUIO
uBera W JaboOpaTOpHOE  H3TOTOBIICHUE
OpTONEINYECKON KOHCTPYKLUU. [locne
npodeccHoHaATbHON OYUCTKHU u
BOCCTAHOBJICHHsI €CTECTBEHHOM TIMJpaTanuuu
3yOOB  BBINOJNHSIOT  CTaHAAPTU3UPOBAHHYIO
boTocreMKy u WHCTPYMEHTAIbHYIO
peructparuio  1Bera.  Amroputrmel U
00ecneyrnBaoT CErMEHTAlUI0 H300pakeHus,
aHaIu3 LBETOBBIX  XapaKTEPUCTHUK u
IIPOTHO3MPOBAaHMWE  OTTEHKa C  y4E€TOM
Marepuaia, €ro TOJIIMHBI M IBETA OCHOBBI.

[TonydyeHHsle  nHaHHBIE  TIEPENAIOTCS B
nabopartopuio, a TOTOBasi  KOHCTPYKLHUS
JOMOJHHUTEIBEHO BepuUIIHPYETCSI
KIMHAYECKH. HaumOomnpInyto MpakTUYeCcKy o
neHHoctp MMM wuMmeer mnpu coderaHuun ¢
undpoBoit ¢dotorpaduei,
cniekTpodoToMeTpHueH " CAD/CAM-
TEXHOJIOTHSIMH.

HuTterparus nn B MPOTOKOJIBI

3yOOTEXHHUECKUX JabopaTropuii (B 4aCTHOCTH,
HCMOJIb30BAHUE  HEHPOCETEBBIX  MOJIYJIEH
nporuozupoBanus B CAD/CAM) mno3Bonmia
COKpPAaTUTh YacTOTy MOBTOPHBIX KOPPEKIH U
MepeIesIOK OPTONEANUECKUX KOHCTPYKIUI 110
MIPUYMHE HEYIOBJIETBOPUTEIHHOTO IIBETa C
14,8% no 2,1%.

Meramepusm 00ycCIIOBJIeH MU3MEHEHHEM
BOCITPUATHS 1[BETa npu pa3IMYHOM
CHEKTPATLHOM COCTaBE OCBEILEHUS 1 OCTACTCS
3HAUUMOU npoOeMoit ACTETUYECKOU

cToMarojioruu. ONTUYECKHE CBOMCTBA SMaJU U
JCHTHHA, a TakKe Marepuall, TONIIMHA U [[BET
OCHOBBI MaTepuaja ONpEeAeSIOT ee KOHEUHOE
useroBoe Bocmpusatue. llostomy uudpoBoi
aHaJIu3 J0JDKEH YYUTHIBATh HE TOIBKO OTTEHOK
€CTEeCTBEHHOTO0 3y0a, HO H ONTHYECKUE
XapaKTepPUCTUKHI pecTaBpallMOHHOTO
MaTtepuaia. Mojenu MalluHHOTO OO0y4YeHHs
MO3BOJISIFOT ~ YYUTHIBaTh LIBET OCHOBBI U
TOJIIIMHY Marepuajga Npu MNPOTHO3UPOBAHUU
usera CAD/CAM-kepamuku [8], 4To co3maer
MIPEATNOCHUIKA JUTSt 6oiee
WHJIMBUIYaJIU3UPOBAHHOTO BBIOOPA
rapaMeTpoB OPTONEAUYECKON KOHCTPYKIIUH.
I'eneparuBHble HEWPOHHBIE CETH, BKIIOYAs
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GAN, wuccreayorcss B CTOMAaTOJOTHYECKOM
BU3yaIM3allUd JUI  YIYYLIeHHS KadyecTBa
n300paKeHUH, CHMIKEHUS apTeaxTos,
MepeHoca  JaHHBIX  MEXAY H(PPOBBEIMU
JOMEHaMH W  ayrMEHTaluu  OOydJarommx
BeiOOpok [10]. B anHanu3ze 1Bera ux
MPUMECHECHHE MOTCHIMAIBHO MOKET TOBBICUTH
COTIOCTaBUMOCTh W300paKEHHM, MOTYyISHHBIX

Pa3TUYHBIMU YCTPOMCTBAMH. OnHaxo
JI0Ka3aTeIbCTB YHHUBEPCAIBHOMN
CTaHJApPTH3AIlMM  IIBETOBBIX  JIAHHBIX  C
noMmombio GAN TIOKa HEJOCTAaTOYHO, 4YTO
TpeOyeT  JajdbHEHIed  TEeXHUYECKOM U
KJIMHUYECKOM BaJIIAIIH.

Ob6cyxnenue

CoBpeMEHHBIC JIaHHBIE CBHJICTEIBCTBYIOT O
nepexojie OT CYOBEKTHBHOTO BH3yaJbHOTO
nogdopa OTTEHKa K MHUGPOBBIM METOJaM

aHaIMu3a. [Ipn CTaHAAPTU3UPOBAHHBIX
YCIIOBUSAX nudpoBbIe TEXHOJIOTUHA
obecrieunBaloT  Oosiee  OOBEKTUBHYIO U

BOCIIPOM3BOJAMMYIO OLIEHKY LIBETA, OJHAKO HX
TOYHOCTh 3aBHCHUT OT METOJUKH PETUCTPALUH,
000pyIOBaHUS M XapaKTEPUCTUK HCXOIHBIX
JIaHHBIX [2,6].

BHyTpuopanbHble CKaHEphl J1EMOHCTPUPYIOT
XOPOUIYI0 BOCIPOU3BOJMMOCTb, HO HE MOTYT
paccMaTpuBaThbcs KaK yHUBEpcallbHas 3aMEHa
cnekrpodotomerpun [6]. Ilpumenenne MU
pacuupsieT BO3MOXHOCTH LIU(PPOBOTO aHATN3a
3a CYeT aBTOMAaTM3WPOBAHHOW CErMEHTAllWH,
KJIaCCU(PHUKAIIMKI OTTEHKOB U MPOTHO3UPOBAHUS
[[BETa OPTOMEINYECKUX KOHCTPYKIIHH, OJHAKO
pe3yNnbTaThl Pa3IMYHBIX MOJIENEH OCTaIoTCs
3aBUCUMBIMU  OT  YCIIOBUH  OCBEILEHUS,
UCIIONIB3YEMbIX ~ YCTPOHMCTB U KadecTBa
oOyyaromux BbIOOpOK [5]. OcoOblii uHTEpEC
MPECTABISAET MPOTHO3UPOBAHUE KOHEYHOTO
1[BETa CO3/1aBaeMbIX OPTOIEANYECKUX
KOHTPYKLIMM C Yy4eTOM IIB€Ta OCHOBBI U
TOJIIIMHBI Marepuana [8]. DTo MO3BOJIAET
NEepPENTH OT MPOCTOrO ONPENETIEHUs OTTEHKA K
MOJIETTUPOBAHUIO  OKUJIAEMOTO  ONTHYECKOTO
pe3yibrara.

B cBs3u ¢ aTuM, Hambosee MepCreKTHBHBIM
ABIIIETCS MYJIBTUMOJIATbHBII MOJAXO0/,
00BETMHSIOIINN BU3YaIbHYIO OIICHKY,
U pPOBYIO dororpaduto,
CHEKTPO(POTOMETPUIO, KOMIBIOTEPHOE 3pEHUE
u MN. UX coderaHue MO3BOJISIET MOBBICUTH
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OOBEKTUBHOCTh  L[BETOBOTO  aHAlW3a NpHU
COXpaHEHUU KIMHUYECKOTO KOHTPOJS Bpaua.
IIpumeneHue nn MOXET IIOBBICUTH
CTaHJapTU3alMI0  IBETOBOTO  IPOTOKOJIA,
oOIieruuTh mnepegavdy BETOBOW WHPOPMALIUU B
3yOOTEXHUYECKYIO JTAOOPATOPUIO U TOBBICHTH
MIPEJICKAa3yeMOCTh ACTETUYECKOIO pe3yibrara
IIpU W3TOTOBJIEHUM KOPOHOK, BHHHUPOB U
npyrux koHcrpykuui. [Ipm satom MU cnenyer
paccMarpuBaTh Kak MHCTPYMEHT MOJIIEPKKU
KIIMHUYecKoro  pemeHus.  OKoHuaTenbHas
OIICHKa I[BeTa JIOJDKHA YYUTHIBATh JaHHbIE
MHCTPYMEHTAJILHOTO aHaju3a, OCOOEHHOCTHU
pecTaBpaliOHHOIO Marepuaia, KIMHUYECKHe
YCIIOBUS U WHIUBUIYaJIbHbIE ACTETUYECKUE
TpebOoBaHUs NAI[UEHTA.

OrpanuyeHus uccjie10BaHus

Hacrosimas pabora coderaer aHAIUTUYECKHI
0030p JUTEpaTyphl C NPEACTABICHUEM OJHOTO
KIIMHUYECKOTO TIpUMepa M HE  SBISETCS
UCCIIEIOBAHUEM JMArHOCTHYECKOM TOYHOCTHU
KOHKPETHOM NH-monenu. [Tostomy
pe3ynbpTaThl KIMHUYECKOTO CiIydass HE MOTYT
paccMaTpuBaThCs Kak JI0Ka3aTeIbCTBO
abpdexTuBHOCTH  anropuTMa B oOmiei
nomysiiuy.  CyIlecTByIOIIME HCCIeIOBAHUSA
pasnuyaroTcs Mo Ju3aiiHy, pa3mepy BBIOOPKH,

YCIOBUSIM  OCBEUICHUS,  HUCIOJIb3yEMOMY
000pyI0BaHUIO, IIBETOBBIM IPOCTPAHCTBAM U
KpUTEPUSIM OLICHKH. HeoOxoaumbl

OPTOMEAUYECKASA CTOMATOJIONUA

3/2026

UCCJICZIOBAHUS C OONBIIMMH KIMHUYCCKUMU
BEIOOpKaMHU, CTaHIapPTU3UPOBAHHBIMU
IPOTOKOJIAMU PETUCTPAIMM HM300pakeHUsT U
HE3aBUCHMOM BaMJalMeN alTOPUTMOB.
3akiouenmne

udporoii ananu3 nBera 3y00B MPEACTABIISCT
MEpPCIEKTUBHOE  HANpPaBJIICHHE  Pa3BUTHS
OPTOIEINYECKON CTOMATOJIOTHUH. nn
pacimpsieT BO3MOKHOCTH H(PPOBBIX METOJIOB,
obecrieunBasi aBTOMATHU3MPOBAHHBIN aHAIIN3
N300paKeHUH, BBIJICTICHUE IIBETOBBIX
XapaKTePUCTUK u MIPOTHO3UPOBAHUE
napamMeTpoB OPTOMEIUYECKUX KOHCTPYKIIHH.
OcoOBIli @OTEHIHAT HUMEET  MAIIUHHOE
00y4eHue, MO3BOJISIONIEe YIUTHIBATh HE TOIBKO
IBET 3y0a, HO W IIBET OCHOBBI, TOJIIUHY H
ONTUYECKHE CBOICTBa Marepuana. Bmecrte ¢
teM MWW He cnemyer paccmarpuBaTh Kak
CaMOCTOSITENIbHBIN ~ CTaHIApT  OMNpeAeTeHUs
nBera. Hanbosee parioHaIbHBIM SIBIISIETCS €70
uHTerpamuss ¢ uudpoBoit  dotorpaduei,
cnekTpodoToMeTpuei, BHYTPUOPAILHBIM
ckanupoBanueM U CAD/CAM-TeXHOIOTHSMU.
JanpHeiiee pa3BUTHE AAHHOTO HAMPABJICHUS
TpedyeT CTaHAapTU3ALIU MIPOTOKOJIOB
perucTpaiuu 1Bera, YHU(UKAIUN TH(GPOBHIX
JaHHBIX M KIMHUYECKOM  BaluJaluu
QITOPUTMOB  Ha  OOJBIIMX  HE3aBUCHUMBIX
BBIOOpKaX.
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JAEKJIAPAIIUU

Bxaan aBropoB. Heicanosa b.K. - koH1emus viccinenoBanus, HAy9HOE PYKOBOJICTBO, COOp M aHAN3 JaHHbIX,
HanHcaHue nepBoHavabHoro Tekcra; XKaiimmena 111 A. - cOop 1 aHaNKU3 TaHHBIX, 0OQOpMITEHHE PE3YIbTATOB;
Nmamesa A.C. - moAroroBKa MareprasoB U y9acThe B poBeaeHNH uccieqoBanns; Onaitbekosa H.M. - c6op
1 cucreMarusanus JaHHBIX, Tayr[I)IK H. - IMOATOTOBKA MaT€pUalioB U y4aCTHUEC B IMIPOBCACHHUU HMCCIICIOBAHUSA,
KommmbexoB A.K. - moaroroBka MaTepuanoB M y4dacTHE B TIPOBEJEHHHM HCCIEAOBaHUSA. Bce aBTOpHI
YYaCTBOBAJIM B KPUTUYECKOM MEPECMOTPE PYKOIHUCH, ONOOPWIM €€ OKOHYATEIbHYIO BEPCHI0 M HeCyT
OTBETCTBEHHOCTD 32 COJIEpKaHHEe PaOOTHI.

KondaukT nHTEpecoB. ABTOPHI 3asBIISIOT 00 OTCYTCTBUH KOH(DINKTAa HHTEPECOB, KOTOPHIM MOT OBI ITOBJIHATH
Ha MpeJICTaBICHHBIC MAaTePUANbl HIIM UX UHTEPIPETAIHIO.

dunaHcupoBanue. VccrnenoBanue BBIMOTHEHO 0€3 [IEIEBOr0 BHENIHEro (PrMHAHCHPOBAHMUS.

ITHYecKkue acnekThl. KiMHUYecKuil mprMep NpeacTaBiicH B 00e3THUYESHHOM BUJIE; CBEICHUS, ITO3BOIISIONINE
WACHTH()UIIMPOBATh MAIMEHTa, HE MPUBOAATCA. KIMHUYECKHE MEpPONpPHSITHS OCYIISCTBISUICH B paMKax
CTaHJAPTHOW CTOMATOIOTUYECKOW TIOMOIIM C COOJIONCHWEM NPUMEHUMBIX WHCTUTYIIMOHAJIBHBIX U
pod eCCHOHATBHBIX TPEOOBAHUA.

JocTynmHocTh JaHHBIX. Bee JaHHbIe, HCTIONB30BaHHBIC [T AaHATUTHYECKOTO 0030pa, MPEACTABICHBI B CTATHE
U IUTHPYEMBIX HCTOYHWKaX. JIOMONHUTEIbHBIC MaTepUalibl MO KIMHHYECKOW WILTIOCTPAIlMH MOTYT OBITh
MPEIOCTABICHBl aBTOPOM JUISl KOPPECIOHJCHIIMM 10 OOOCHOBAHHOMY 3amlpocCy C COOJIOJICHUEM
KOH(HUICHIINAITHHOCTH.

OpUMrMHAJIBLHOCTh MYOIHKANMU. ABTOPHI TONTBEPXKIAIOT, YTO PYKOIHCh paHee He MyONUKOBalach W Ha
MOMEHT TIO/Iau¥ HEe HAXOMUTCS Ha PACCMOTPEHHH B JIPYTOM H3IAHHH.

JAEKJTAPALIMSJIAP

ABTopaapasbIH yiaeci. Heicanosa b.2K. - 3epTTey Ty:KbIpbIMIaMachl, FEUTBIMHA JKETEKIIUTIK, TepeKTepIi JKUHAY
JKOHE Talay, KoIka30aHbIH 0acTamKbl HYCKAachIH jka3y; JKaitmmeBa [1I.A. - nepekrepi )xuHAy JKoHE TaJIay,
HoTIKenepai pacimaey; Mmamesa A.C. - mMaTeprangapabl NalbIHIAY JKOHE 3epTTeyre Karteicy; OHaiibekoBa
H.M. - mepexrepni xuHay *x)oHe xyieney;, Taymbik H. - MaTepuanmapas! nailbiHaay sKoHE 3€pTTEyTe KaThICy;
XKommmbexkoB A.K. - mMarepuangapapl JalblHIay jKoHE 3epTTEyre KaThbiCy. bapnblk aBTOpnap KoimkazOaHbI
CHIHM TYPFBIAH KaiTa Kapayfa KAaTbICTbl, COHFbl HYCKACHIH MaKyJIJaZbl >KOHE >XYMBICTHIH Ma3MYHbBIHA
YKAYaITKepIILTIK alajbl.

Mynaesiep KakThIFbIChl. ABTOpJap YCHIHBUIFAH MaTepuajiapra HeMece ojapibl TYCIHIIpyre BIKIAN eryi
MYMKIH MYZJ1eliep KaKThIFbICBIHBIH JKOKTBIFBIH MOTIMAEH 1.

Kap:kbuianasipy. 3epTTey MakcaTThl ChIPTKbI KAP>KbUIAHABIPYCHI3 OPBIHAAIIBL.

JTukanbIK acmekTtinep. KimHukanelk wmbican jgepOecTeHIipiIMereH TypAae Oepunmi; NalueHTTi
ColiKeCcTeHipyre MYMKIHIIK OepeTiH MamiMeTTtep KenTipinmereH. KmuMHMKaJbIK ic-miapanap cTaHAAPTTHI
CTOMATOJIOTHSJIBIK KOMEK HIeHOepiH e KO JaHbUIATHIH MHCTUTYLIMOHAJIBIK JKOHE KOCiOM Tamantapasl cakTan
OTBIPBII KYPTi3UI.

JlepexTepaiH KoJKeTIMAMIri. AHaATUTHKAJIBIK [ONYAa NaliJalaHbUIFaH OapibIK IEpeKTep Makaiajga KoHe
cinTeMe KacajFaH JepeKKe3aepie KenTipinreH. KIMHUKaIBIK MbIcaifa KaTBICTBI KOCBIMIIA MaTepuasiap
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KYNUSUTBIIBIK TaJlaNTapblH CaKTail OTBIPBIN, HETI3/ICNTreH cypay OOWBIHINA XaT-xabapra jkayalThl aBTOpIAH
QJIBIHYBI MYMKIH.

KapusiiianHbIMHBIH TYITHYCKAJIBIFbI. ABTOpJIap KOJDKa30aHbIH OYPBIH JKapHUsUIaHOaFaHbIH JKOHE OHBI YCBIHY
cotinze 6acka 6achUIBIMIA KapaJblIl )KaTaFraHbIH PACTaNIbL.
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Tun cmamou: OpUcUHATIbHAA CmMambsl

[TPEITOJJABAHUE KJIMHUYECKOU ®APMAKOJIOI'MU CTYJIEHTAM
CTOMATOJIOTMYECKOI'O ®AKVIJIbTETA: OHEHKA PE3VJIbTATOB ITPAKTHUKO-
OPUEHTHUPOBAHHOI'O ITOAXO/JA

A.X. Adymaxmanosa', )K.B. Ceizaukosa*, I1I.C. Kanuesa’, H.K. [llocembaena®*, H.A.

Cumoxuna®, ’K.A. Paiiiméexosa®, T.K. CaragaroBa’, 0.7K. CagexoBa®
L8Kageopa knunuueckoii papmaxonozuu u doxazamensvroti meouyunst, HAO «Kapazanounckuii meouyunckuii
yuueepcumemy, Kapazanoa, Kazaxcman

*ABTop MJs koppecnonaenuuu: XK.B. CoizaukoBa, e-mail: MyasnikovaZ@gmu.kz

Beenenne. CoBpeMeHHass CTOMATOJIOIMYECKas MPakTHKa TpeOyeT oT Oyaymiero Bpada yMEHHS HE TOJIBKO
3HaTh (PapMaKOJIOTHYECKUE XaPAKTEPUCTUKHU JICKAPCTBEHHBIX CPEJICTB, HO M OOOCHOBHIBATH PALlMOHAIBLHBIN
BBIOOp Tepaluy, OLIEHUBATH IPOTUBOIIOKA3aHMS, JICKAPCTBEHHBIC B3aUMOACHCTBUSA M PUCK HEXETATENbHBIX
peakiuid. IloaTOMy NpPaKTUKO-OPHEHTUPOBAHHBIE METOABI OOYYECHHUS KIMHUYECKOH (apMaKoiIoruu
MPEICTaBISIIOT 0COOBIN HHTEPEC IS IOATOTOBKH CTYJCHTOB CTOMATOJIOTHYECKOTO TPOQHIISL.

Heas. OueHuth 00pa3zoBaTeNbHBIE PE3yabTaThl BHEIPEHUS IMPAKTUKO-OPUEHTUPOBAHHOTO TMOJXOMa K
MPENOJaBaHUIO KIMHUYECKON (hapMaKoJIOruy CTyIeHTaM 5 Kypca cennanbHOCTH «CTOMaTOIOT .
Marepuajsl M MeToAbI. [IpoBEcH CpaBHUTENBHBIM PETPOCIEKTUBHBINA aHANIMU3 10 JU3aHY «I0—TI0CIE»
Pe3yIbTaTOB UTOTOBOM IK3aMEHAIIMOHHOM cecCUM CTYAeHTOB 5 Kypca: 119 cryaentos B 2023-2024 yueOHoM
roJy 10 BHenpeHus moaxona u 84 cryaenta B 2024-2025 ygeOHoM Toay mocie ero BHeapenus. [IpakTuko-
OPHEHTHUPOBAHHBIA TOAXOJ BKJIIOYAJI COCTaBIEHHE Y4YeOHOro JIeKapCTBEHHOro (opMmyJssipa, aHaln3
KJIMHUYECKHUX ClIydaeB W Hcrosib3oBanue iardopmel Moodle mis camocTositensHOM paboThl, TEKYIIEro
KOHTPOJIsI U 0OpaTHOW CBsI3U. J[OMONHUTENHHO MPOBEACHO aHKETUPOBaHHE CTyJAeHTOB. CTaTHCTHUECKas
00paboTKa HOCHIIA OTIUCATENIBHBINA XapaKTep.

PesyabTaThl. CpeHuil 3K3aMeHaIMOHHBINA Oaut yBenuumics ¢ 78,3 mo 82,5 Gaya, aOCONIOTHBIN MPUPOCT
coctasun 4,2 6anna. YcneBaeMocTs B 00a nepuoja coctasisiia 100%. JJons oneHok B— v BbIllie yBeTMuuiach
¢ 75,6% mo 98,8%, a momns oneHok C+, C u C— cHmsunacek ¢ 24,4% no 1,2%. Ilo naHHBIM aHKETHPOBAHUSA,
100% pecrnoHIEeHTOB BBICOKO OLEHHWIM KOHCYJIBTATUBHYIO IOMOIIb, OOpPAaTHYIO CBSI3b M MCIIOJIb30BAHHE
aKTHBHBIX METO/IOB OOYYeHHWs; HamOojee TPYAHBIMH BUJIaMHU JICATENFHOCTH OBLIM COCTaBJICHHUE
JIEKapCTBEHHOTO (hopMyJIsipa, pelieHre KIMHUYECKH OPUEHTUPOBAHHBIX 3alaHUi U paboTa ¢ JOKa3aTeIbHON
nH(pOpMAaIHe.

Oo6cyxnenue. [lomoxxutenbHass IWHaMUKa O0pa3oBaTENBHBIX IIOKa3aTeliell coBMmana IO BPEMEHU C
BHEJ[PEHNEM KOMIUIEKCa MPaKTHUKO-OPUEHTHPOBAHHBIX MeTOAO0B. ONHAKO TU3aliH «I0—TI0Cie», CpaBHEHHE
pasHbIX Yy4YeOHBIX IIOTOKOB, OTCYTCTBHE NapajUIE]IbHOM KOHTPOJBHOW TPYNNbl M HCKIIOYUTEIHHO
onucaTeNbHAs CTAaTHCTHKA HE II03BOJIAIOT MHTEPIPETHPOBATh BBIABICHHBIE pa3lu4ug Kak MpsMoe
JI0Ka3aTeNIbCTBO PUUMHHON A(PPEKTHBHOCTH BMEIIATEILCTRA.

3akiao4yenne. BHenpenne yuaeOHOT0 JIeKapCTBEHHOTO (hOopMyJIsipa, aHalIn3a KIMHHYeCKuX cirydaeB 1 Moodle
ObUIO acCOLMMPOBAHO C YJIYYIIEHHMEM WTOTOBBIX OOpa30BaTENbHBIX IIOKa3aTeled M IOJIOKUTEIbHBIM
BOCIIpHATHEM Kypca cryaeHTamu. Jlnsi Oojnee cTporoil oOueHKH dSPPEKTHBHOCTH  HEOOXOUMEI
KOHTPOJINPYEMBIE UCCIIEIOBAHNSA CO CTaHJApPTU3HPOBAHHBIMH KPUTEPUSMHU U COINOCTABHUMBIMHM HCXOJHBIMU
rpyIIaMH.

KiroueBbie ciioBa: kinHUYECKas (HapMaKoJIOTHs, CTOMATOJOTHS;, TIPAaKTHKO-OPHEHTHPOBAHHOE O0YYCHUE;
MEUIIMHCKOEe 00pa3oBaHue; KIMHUYECKHE CIy4an; JeKapCcTBeHHbIH hopmysip; Moodle.
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CTOMATOJIOTUA ®AKVIIBTETI CTY AEHTTEPIHE KJIMHUKAJIBIK
OAPMAKOJIOT'MAHBI OKBITY: ITIPAKTUKAJIBIK-BAFIAPJIAHFAH TOCLI
HOTUWXEJIEPIH BAFAJIAY

A.X. AdymaxmaHnoBa, JK.B. Coi3aukoBa, L11.C. KaaueBa, H.K. [{iocemb6aeBa, H.A. CumoxuHna,

K.A. Paiinim6ekoBa, T.K. Caragarosa, O.7K. CabekoBa
8 Kaunuxanvix ghapmaxonozus sxcane 0anendi meouyuna xageopacot,
«Kapazanovt meouyuna ynusepcumemin KEAK, Kapazanowl, Kasaxkcman

*Xar-xa6apra sxkayantsl aprop: JXK.B. Cezaukosa, e-mail: MyasnikovaZ@gmu.kz

Kipicne. Kazipri cromMaTtonorusiblk IpakTHKa Oonamiak AspirepJeH ASpiliK 3aTTapablH (papMaKoIOTHUsIIBIK
cUmaTTaManapbiH OLTyMeH KaTap, eMIi YTBIMIBI TaHIaydbl HeTi31ey, Kapchl KopCceTiiMaep i, Jopilik e3apa
OpeKeTTEeCyJIep/Ii )KOHE KaFbIMChI3 peaKIUsIap KaymiH Oaranay KaOinetTiH Tanan ereqi. OcblFaH 0aliIaHbICTHI
KIMHUKAJIBIK ~ (apMakoJOTUSHBl ~ OKBITYJaFbl  MPaKTUKANbIK-OarjapiaHfaH  oicTep  CTOMATOJIOTHS
CTYICHTTEPIH Jaspiay/a epeKiie MaHbI3Fa He.

Makcatbl. «CTOMATONOTHS» MaMaHABIFBIHBIH S5-Kypc CTYAEHTTEpiHEe KIMHHUKAJBIK (apMaKoIOTHUSHEI
OKBITY]1a TIPAKTUKAJIBIK-0aFqapiaHfaH TOCIIl eHTi3Y/IiH OiTiM Oepy HOTHXKeNIepiH Oaraiay.

Marepuangap MeH aicrep. «/lefiin—keilin» au3aiiHbl OOMBIHIIA S5-KypC CTyIEHTTEpiHIH KOPBITHIHIBI
EMTHXaH HOTWKEIIEpiHe CaNBICTHIPMANBl PETPOCIIEKTUBTI Talfay JKYPri3uimi: TOCUT eHTi3iIreHre AewiHri
2023-2024 oky xbutbiHga 119 cTyaeHT koHe eHriziireHHeH keitinri 2024—2025 oky *KbUibIHAA 84 CTYICHT.
[IpakTukanbIK-0araapiaHFaH TCLI OKY JOPITiK (OPMYISPBIH KYPacTHIPYABI, KIWHUKAIBIK >KaFJaiaapabl
TaayIbl JKOHE O3iHIIK JKYMBIC, aFbIMIbIK Oakpliay MeH Kepi Oaitmanebic ymria Moodle miatdopmaceit
naiinananynsl  KamTeinel. KockMia cTyJgeHTTepre cayaiHama Kypriziami. CTaTUCTHUKalbIK ©HIEY
CHUIaTTaMaNbIK cUNaTTa OOJIIbL.

Hotu:kenep. Oprama emtuxas Oanel 78,3-teH 82,5 Oanra neitiH ocTi, aOCONMIOTTIK ociM 4,2 O6aabl Kypasbl.
Exi ke3enze ne ynrepim 100% Gomnel. B—xoHe onan »xorapsl 6aranapably yieci 75,6%-nan 98,8%-ra neiiin
aptThl, an C+, C xone C— OGaramapeinbiy yieci 24,4%-nan 1,2%-ra neiiin tomenaeni. Cayannama OoibIHIIA
pecnionaenTrepAid 100%-bl OKBITYLIBIHBIH KOHCYJIbTAlMAJIBIK KOMETiH, Kepi OaiaHbICTHI KoHE OesceHnl
OKBITY 9JTiCTEPiH JKOFaphl Oaranaibl; €H KypJeli TarnchbipManap Jopilik GopMyIsip KYpacThIpy, KIHHAKAIBIK
OaFJapiianraH TarchlpMajiap/Ibl ISy XKOHE JJICNII aKIapaTieH XYMBIC icTey OOJIIbI.

Tanakpiaay. bitim Oepy KepCeTKIIITEpiHIH OH AMHAMHUKACHI MPAKTHKAIbIK-OaFapiaHfal 9/1iCTep KEIICeHIH
€HTi3y Ke3eHIMEH colikec Kemmi. Amaifa «iediH—KeHiH» Iu3aiiHbl, opTYpil OKY aFbIHIAPBIH CaIBICTHIPY,
napasuiesib 6aKpuiay TOOBIHBIH O0JIMAYBI KOHE TEK CHUITATTaMalIbIK CTAaTUCTUKAHbBIH KOJIJAHBLTYbl aHBIKTAIFaH
alBIPMaIIBUIBIKTAP/IbI apajacyablH CeOCNTIK TUIMIUTITIHIH TiKEIeH Iaesi PeTiHAe KapacThIpyFa MyMKIHIIK
Oepmeiii.

KopwiThiuabl. Oky jgopimik  GOpMyJspblH, KIMHUKAIbIK OKaFgaiiapiasl Tangayasl skone Moodle
T1aT(OPMACKIH €HT13y KOPBITHIH/IBI O11iM Oepy KOpCeTKIIITePiHiH )KaKcapybIMEH XKoHE CTYACHTTEPIiH KypcKa
OH K©3KapachIMeH 0aiIaHbICThI 0011kl TOCUIIIH THIMAUTITIH HEFYPJIbIM KaTaH Oarajay YIiH CTaHAapTTaIFaH
KPHUTEPHIAIepi )KOHE CalTbICTHIPMAIIbl 0acTanKpl TONTapbl 0ap OaKbUIAHATBHIH 3€PTTEYJIEp KakKeT.

Tyitinai ce3mep: KIMHUKANBIK (apMaKoOJOTHs; CTOMATOJOTHS; TPAKTHKAJIBIK-OaFiapiaHfaH OKBITY;
MeIUIMHATBIK OLTiM Oepy; KITMHUKAIIBIK KaFaainap; aopiiik dopmyisp; Moodle.
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TEACHING CLINICAL PHARMACOLOGY TO DENTAL STUDENTS: EVALUATION OF
OUTCOMES OF A PRACTICE-ORIENTED APPROACH

Abushakhmanova A.Kh., Syzdikova Zh.V., Kaliyeva Sh. S., Dyusembayeva N.K., Simokhina

N.A., Raiymbekova Zh.A., Sagadatova T.K., Sabekova O.Zh.
18 Department of Clinical Pharmacology and Evidence-Based Medicine,
NJSC “Karaganda Medical University”, Karaganda, Kazakhstan

*Corresponding author: Zh.V. Syzdikova, e-mail: MyasnikovaZ@gmu.kz

Introduction. Contemporary dental practice requires future dentists not only to know the pharmacological
characteristics of medicines but also to justify rational treatment choices and assess contraindications, drug
interactions, and the risk of adverse reactions. Practice-oriented approaches to clinical pharmacology are
therefore particularly relevant to dental education.

Objective. To evaluate educational outcomes associated with the implementation of a practice-oriented
approach to teaching clinical pharmacology to fifth-year dental students.

Materials and Methods. A retrospective comparative before-and-after analysis was performed using final
examination results from fifth-year Dentistry students: 119 students in the 2023-2024 academic year before
implementation and 84 students in 2024—-2025 after implementation. The practice-oriented approach combined
development of an educational drug formulary, clinical case analysis, and use of Moodle for self-directed
learning, formative assessment, and feedback. A student survey was also conducted. Statistical analysis was
descriptive.

Results. The mean examination score increased from 78.3 to 82.5 points, an absolute increase of 4.2 points.
The pass rate remained 100% in both periods. The proportion of grades B— or higher increased from 75.6% to
98.8%, whereas the proportion of C+, C, and C— grades decreased from 24.4% to 1.2%. In the survey, 100%
of respondents rated teacher support, feedback, and the use of active learning methods highly; the most
challenging activities were preparation of the drug formulary, clinically oriented tasks, and work with
evidence-based information.

Discussion. The positive change in educational indicators occurred concurrently with implementation of the
practice-oriented package. However, the before-and-after design, comparison of different student cohorts,
absence of a parallel control group, and descriptive-only statistical analysis preclude interpretation of the
observed differences as direct causal evidence of effectiveness.

Conclusion. Implementation of the educational drug formulary, clinical case analysis, and Moodle was
associated with improved final educational outcomes and favorable student perceptions. More rigorous
controlled studies using standardized outcomes and comparable baseline groups are required to assess
effectiveness.

Keywords: clinical pharmacology; dentistry; practice-oriented learning; medical education; clinical cases;
drug formulary; Moodle.

Beenenne IpyMI JIEKApCTBEHHBIX CPEJICTB, HO U YMEHUE
CoBpeMeHHass CTOMATOJIOTMYECKasl IPaKTHKa OLIEHUBATh IIOKa3aHUs, MPOTHBOIOKA3aHMS,
TECHO CBsI3aHa c MIPUMEHEHUEM JIEKapCTBEHHbIE  B3aUMOJICUCTBUS,  PUCK

JIEKapCTBEHHBIX CPEACTB KaK IpH IJIAHOBOM
JICYCHNHU, TaK W IIPpHU OKa3aHUH HEOTIOKHOH
noMoInu. Bpau-cromaronor B moBCeIHEBHOU
paboTe HWCHONB3yeT pa3jiuydHble TPYMIbI
JICKapCTBEHHBIX  IpernapaTroB, Takhe Kak
MECTHBIC AHCCTCTHKU, AHAJIBI'CTHKU,
HECTEPOUIHbIE IPOTHBOBOCTIAUTEIbHbIE
CpeAcTBa, AaHTHOAKTEpHAIIbHBIC MPETapaThl,
aHTHUCENTHKH, TeMOCTaTUYECKHE CpEICTBa, a
TaKKe  Ipemaparbl I KYIIUPOBaHUSA
HEOTJIIOXKHBIX  cocTosiHui.  Cromarosory
HEOOXOJMMO HE TOJIKO 3HAHWE OTACIHHBIX

HEXKEJIAaTeNbHBIX pEaKIuii W  OCOOCHHOCTH
MPUMEHCHHS TIPEmapaToB y KOMOPOHIHBIX
narueHTos. [1-5]

B  ycnoBusXx  MOCTOSHHOTO  OOHOBJICHHUS
KIMHAYECKUX PEKOMEH/IAIUH, pPaCHIMPCHUS
ACCOPTUMEHTA JIEKAPCTBEHHBIX CPEICTB U
pocTa Yuclia MalUeHTOB C COMYTCTBYIOIIMMHU
3a00JICBAHUSIMU TIPEIOIaBaHHe KIWHHYECKOU
(bapmakosoruu CTYJICHTaM
CTOMATOJIOTUYECKOro  (hakyabTeTa JIOJDKHO
ObITh OPUCHTUPOBAHO Ha (OPMHPOBAHUE
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NPaKTUYECKMX  HABBIKOB
BbIOOpa Tepanuu. [6-10]

TpaauumonHoe U3I0KEHUE MaTepualia B BHJIE
JeKIMA M CEMUHAPCKUX 3aHATUH HE BCerja
obecrieynBaeT JOCTaTOYHBIH YPOBEHb
TOTOBHOCTH CTYJICHTOB K CaMOCTOSTEIBHOMY
KIIMHUKO-(apMaKOJIOTUIECKOMY aHaIN3y
JICKApCTBCHHBIX Ha3HA4YeHUH. B cBs3u ¢ aTHM
aKTYaJIbHBIM SIBIISICTCS BHEJIPCHUE MPAKTUKO-
OPUCHTUPOBAaHHBIX  METOJIOB  OOYyYCHHS,
HANpaBJICHHBIX HA Pa3BUTHE KIMHUYECKOTO
MBIIUICHHUS,  CAMOCTOSITEIHHOTO  TOMCKa
uHpopMauu u 000CHOBaHUS
dapmakoTepaneBTHyeckux penieHnid. K takum
METOJIaM OTHOCATCS (OPMUPOBAHUE YICOHOTO

PalMOHAIBHOTO

JICKApCTBEHHOTO bopmyssipa, aHaJK3
KITMHAYECKUX CIIy4aes, pabora C
KIIMHHYECKUMHU MPOTOKOJIAMHU u
UCTIOJIb30BaHUE AJIEKTPOHHBIX
o0pa3oBaTebHBIX maThopm TUTS
CaMOCTOATENIbHOM paboTsl. [11-15]

Ouenka 3¢ (HeKTUBHOCTH TaKuX
00pa3oBaTEeNbHBIX MIOJIX0/I0B MOYXET

IIPOBOJUTHCS C UCIOJIB30BAHUEM KaK MPSAMBIX,
TaK U KOCBEHHBIX IIOKaszaTenei. B ycmoBmsax
peanbHOro 00pa30BaTENBHOIO Ipolecca K
JOCTYITHBIM KOCBEHHBIM KPUTEPHUSIM OTHOCSTCS
pe3yiabTaTbl  UTOTOBOM  DK3aMEHALIMOHHOU
ceccuy, JUHAMHKa  CpPEIHEro Oasna,
[IOKA3aTeIM  yCIIEBAEMOCTH, PACIPEAECICHUE
OLICHOK, a TaKX€ JIaHHbIC AHKETUPOBAHMS
cTyneHToB. CpaBHEHHE pe3ylnbTaToB A0 U
ocJie BHEJIPEHUS IIPaKTHUKO-
OPUEHTUPOBAHHOIO  TOAXO0JAa  IO3BOJISET
OLICHUTh €ro BIIMSHHE Ha 00pa3zoBaTEJIbHbIE
pe3yiabTaTel W ONPEACIIUTH  HaIpaBIEHUs
JAIBHENIIETO COBEPIIEHCTBOBAHMS Kypca.
Hean nccaenoBanus

OueHuTh pe3yabTaThl BHEAPEHUS MPAKTUKO-
OPHUEHTUPOBAHHOTI'O MOAX0/A K IPENOJaBaHUIO
KJIMHUYEeCKOW (hapMaKkoJoTUu CTyAeHTaM 5
Kypca crnenuanbHocTd «CTOMAaToJIoTHs» Ha
OCHOBAaHUH CPaBHUTEIBHOTO aHaiamu3a
UTOTOBOM DK3aMEHAllMOHHOM CecCuM 10 |
IIOCJIE €r0 BHEAPEHHs, a TaKXke JAHHBIX
CTYJIEHYECKOr0 aHKETUPOBAHUS.

HayuyHnast HOoBH3HA

Hayuynas HoBu3Ha pa0oOThI 3aKiO4aeTcs B
KOMILUIEKCHOM OLIEHKE B YCJIOBHSX PEaIbHOTO
00pa3oBaTEeNHLHOIO rporecca
WHTETPUPOBAHHOIO IIPaKTHUKO-
OPHEHTUPOBAHHOT'O II01X0/1a, 00bETUHSIIOIIET 0

CTOMATO/IOTMYECKOE ObPA30BAHHUE

3/2026

TPU B3aUMOJOMOJHSIONIMX KOMIIOHCHTA -
y4eOHBIN JIEKApCTBEHHBINA (HOPMYIISp, aHATIH3
KIIMHUYECKUX  CaydaeB U IUPPOBYIO
moaAaep:kky oOydenms B Moodle - ¢
OJTHOBPEMCHHBIM ~ aHAIMU30M  OOBEKTHBHBIX
UTOTOBBIX 00pa30BaTE/IbHBIX IOKa3aTeaeH |
oOpartHOU CBSI3U CTY/ICHTOB
cromarosorunyeckoro npodwuis. [onyueHHble
JTAaHHBIC paccMaTpUBaIOTCS KaK
WHCTUTYIIMOHATbHBIN OIIBIT u HE
HHTCPIPETHUPYIOTCS KAk  JIOKA3aTeIbCTBO
OPUYUHHON  3(GGEKTUBHOCTH  BCIIEICTBHUEC
HEKOHTPOJIMPYEMOTO AU3AHA «0-TIOCIEY.
MarepuaJjbl 1 METOIbI

HccnenoBanue BBIMOJIHEHO Ha 0aze Kadeapsbl

KIMHUYECKOHN (hapmakoorun H
JIOKa3aTeIbHOM MEJIUITHTHEI HAO
«Kaparan iuHCcKkuit MEOUILIMHCKUN
YHUBEPCUTET» U  MPEACTABISIET  CO00it

CPAaBHUTENbHBI PETPOCHEKTHBHBIN  aHAIU3
pe3yabTaToOB o0yueHust CTYJICHTOB
CTOMAaTOJIOTUYECKOTO daxynbTera o
mucuutuinHe «KimHaudeckas (apmaxkoIorus»
3a 2023-2024 u 20242025 y4ueOHbIe TOJBI.
Ju3aiiH  mccnenoBaHMs — ONPEACNIEH  Kak
[Ie1arOrMYecKoe MCCIEe0BAHNE 110 TUILY «10 -
nocie». B kadectBe mepuoga A0 BHEAPEHUs
IPaKTUKO-OPHUEHTHPOBAHHOT O y4eOHOro
noaxoza paccmarpuBaics 2023-2024 yueOHbIi
roJl, B Ka4ecTBe NEepHoa Mociae BHEIPEHUS -
2024-2025 yuebHbi TOA. Takod TOIXON
IIO3BOJIMJI COTIOCTaBUTh PE3YJIbTAThl UTOIOBOM
9K3aMEHALIMOHHOW OIEHKU CTYJIEHTOB JI0 U
1ocje CHUCTEMHOIO BKJIIOUYEHHUS B y4eOHBIH
MPOLIECC TPEX OCHOBHBIX KOMIIOHEHTOB:
¢dopmMHupoBaHUA Y4eOHOrO JIEKApPCTBEHHOI'O
(dbopMyiipa, aHanM3a KJIMHUYECKHUX CIy4yaeB U
ucnoip3oBanus miathopmel  Moodle s
TEKYIIEro  KOHTPOJI,  CaMOCTOSITEIIbHOMN
paboThI U 0OPATHOM CBA3H.

B uccnenoBanue ObUTH BKIIOYEHBI PE3YIbTaThI
HUTOrOBOU 9K3aMEHALMOHHOMN ceccuu
CTYJICHTOB 5 Kypca  CIeUUaIbHOCTH
«CTOMaToJIOTHSA», 3aBEPIUMBLIMX H3y4EHUE
muctuminHel «KnuHuueckas GapmMakoiorus.
B 2023-2024 yueGHOM ronay oOy4deHHE Ha
JTAaHHOM Kypce npoxoawin 119 cryneHToB, B
2024-2025 yyeOHOM rofy - 84 CTYACHTOB.
[IpakTHKO-OpUEHTUPOBAHHBIN yueOHBIN
nojxon, BHeApeHHbIH B 2024-2025 ydyeGHOM
roJy, BKJIIOYAJI HECKOJIBKO B3aMMOCBSI3aHHBIX
KOMITOHEHTOB. IlepBpIM KOMIIOHEHTOM
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SIBJISIIOCH dbopMupoBaHue CTyJICHTaMH
y4eOHOTO0  JIGKapCTBEHHOTO  (opMyIsipa,
HAIPaBICHHOTO Ha CHCTEMaTHU3aLUI0
uHpOpPMAIIMK O JIEKAPCTBEHHBIX CPEJICTBAX,
MIPUMEHSIIEMBIX B CTOMATOJIOTHYECKOM
npaktuke. [lpu cocraBienun Gopmyssipa
CTYICHTBl  aHaJU3UPOBAM  COBPEMCHHBIE

KIMHUYCCKHUE PYKOBOJACTBA H ﬂeﬁCTBYIOH_[HC
HAallMOHAJIBHBIC IIPOTOKOJIBI AWATrHOCTUKH U

JICYEeHMUS, NOKa3aHus K Ha3HAYEHUIO
MPEnaparos, MEXAHU3M JICUCTBUA,
MIPOTUBOIOKA3aHNUs, BO3MOJKHBIE
HE)KEJIATEJIbHbIE  PEaKLMHU, JIEKAPCTBEHHBIE

B3aUMOJIEHCTBUS, 0COOEHHOCTH IPUMEHEHUS Y
MTAIUEHTOB C CONYTCTBYIOIIEW MAaTOJOTHEH, a
TaKXe BOINPOCHl PALMOHAIBHOTO BbIOOpa U
3aMEHBI JIKAPCTBEHHBIX CPEJICTB.

BTopplM  KOMIOHEHTOM  SBJISUICA — AHAIU3
KIMHUYECKUX CIy4aeB, OPUEHTHPOBAHHBIA Ha
¢dbopmupoBaHue HaBBIKOB KIIMHUKO-
¢dapMakoornueckoro MsInuieHUs. B xone
paboTbl C  KIMHUYECKMMH  CUTYyallUsIMHU
CTYAGHTHl  JOJDKHBI ~ OBUTM  OIPENENUTh
JIEKapCTBEHHYIO npobaemy NalueHTa,
000CHOBAThH BBIOOD WIN OTMEHY
bapmakoTepanuu, IPEUIOKUTh MepBI
npOopUIaAKTUKA HE)KEeTaTeIbHbBIX
JIEKapCTBEHHbIX pEeaKIMid U  ONpeaeuTh
KpUTEpUHU  KOHTPOJIA DPPEKTUBHOCTH U
6e3onacHoctu JjedeHus. Ocoboe BHUMaHUE
VIEISIIOCh  CHTyalusM, 3HAYUMBIM  JUIS
CTOMATOJIOTHYECKOH  TNpaKTHUKU:  BBIOOPY
00e300yIMBaOIIEN Tepanuy, paruoHaIbHOMY
PUMEHEHUIO aHTHOaKTepHaIIbHBIX
npenaparoB, TpoQriIakTUKe WHOEKITMOHHBIX
OCJIOKHEHUH, JeKapCTBEHHBIM
B3aUMOJICHCTBHAM " HEOTIIOKHBIM
COCTOSIHUSIM Ha CTOMATOJIOTHYECKOM TpUEME.
Tpetbum KOMIIOHEHTOM SIBIISLIOCH
UCMOJIb30BaHUE JIEKTPOHHOU
obpasoBarenpHON  miatdopmer  Moodle.
[Tnardpopma mpuMeHsUIach UIs OpraHU3alUU
CaMOCTOATEIIbHON paboThI CTYJICHTOB,
pasMeneHus y4eOHBIX MaTepHasoB,
MIPOBE/ICHUS TEKYIIETO KOHTPOJIS, a TAKKE IS

obecrieyeHus oOpatHoii CBSI3U.
Hcrons3oBanne Moodle TO3BOJISIIO
CTaH/IapTU3UPOBATH OIIECHKY 3HaHUN

CTYJICHTOB, TIOBBICUTH JTOCTYITHOCTh YYEOHBIX
MaTepuajgoB U 00ECIeYUTh IOMOJTHUTEITHHBIN
KaHal B3aNMOJIEHCTBUSA MEXITY
MIPEIOJABATENEM U CTYAECHTAMH.

CTOMATO/IOTMYECKOE ObPA30BAHHUE

3/2026

Kpurepun  onenku
pe3yJIbTaToB
OueHka pe3ynbTaTOB OCBOCHUS JIUCHMILIAHBI

IIpOBOANJIACH B COOTBECTCTBHUHU C ,HeﬁCTBYIOIHeﬁ

o0pa3oBaTe/IbHBIX

OaJTPHO-PEUTHHTOBOM CUCTEMOI
YHUBEpPCUTETa W ObUla HampaBlieHa Ha
omnpejesieHue ypoBHS  C(HOPMHUPOBAHHOCTH
TEOPETUYCCKUX  3HAHWUH,  MPAKTHYECKUX
HaBBIKOB ¥ CIHOCOOHOCTH  CTYACHTOB
MIPUMEHSITh COBpPEMEHHBIC KITMHHKO-

(apMakosorn4eckue MOIXOABl IPU PEUICHUN
po¢eCcCHOHATIBHBIX 3az1a4. Hrorosas
JK3aMCHALIMOHHAs OLICHKA pPacCMaTpUBAJach
KAK MHTETPAJIBHBIM II0Ka3aTelb OCBOCHUS

JTUCTIUTLTAHBI, BKITFOUYAIOITU I 3HAHUE
OCHOBHBIX paszernoB KIIMHHYECKOU
(dbapMmakooTuy,  yMEHHE  AHAIM3UPOBATH
JICKApCTBCHHYIO  TEepamnuio, OOOCHOBHIBATH
palMoOHANBHBIA ~ BBIOOP  JICKAPCTBEHHBIX
CpE/CTB, OLICHUBATh 0€30MAaCHOCTh JICUCHHS U
WCIOJIb30BaTh ~ NPHUHIHUIBI  JTOKA3aTeIbHON
ME/IULIUHBI.

Ouenka 3¢ (HEeKTUBHOCTH BHEJIPEHHOTO
y4eOHOTO 1oX0/1a MIPOBOJIUIIACH c
WCTIOJIb30BaHUEM KOCBEHHBIX

oOpa3oBaTenbHbIX MOKa3zaresned. OCHOBHBIMHU
KPUTEPUSAMHU SIBIISUINCH PE3YJbTAaThl UTOTOBOM
9K3aMEHAIlMOHHOM CecCHM: CpeAaHui Oai,
YCIIEBAEMOCTb, KAYECTBEHHBIM I1OKA3aTellb,
pacmpenesieHne JK3aMEHALlMOHHBIX — OLEHOK,
HaJu4ue HEYAOBIECTBOPUTEIBHBIX OLEHOK M

HEesIBOK Ha 7Kk3aMeH. ComnocTaBlieHHE JaHHbBIX
3a 2023-2024 u 2024-2025 yueOHbIE TOMAbBI

M03BOJINAJIO OLICHUTh TMHAMHKY
o0pa3oBaTeNbHbIX pe3yJIbTaToB nocie
BHEJPEHUS MPaKTUKO-OPUEHTUPOBAHHOTO

MOJIX0/1a.

HononuurensHo B 2024-2025 yyeGHOM rofy
OBUIO TIPOBENIEHO AHKETUPOBAHHE CTYJCHTOB
Iocje 3aBeplleHUs [MKJIAa OO0yd4eHus IO
mucuutuinHe «KimmHuaeckas GapMakoIIoTus.
AHKETHpOBaHHE HCHOJIb30BAJIOCH KaK METOJ
oOpaTHOM CBA3M W KOCBEHHOW  OIIEHKH
BOCTIPUATHS CTY/IEHTaMH BHEJPEHHOTO
ydueOHOro monaxonaa. Bompocwkl aHkeThl ObUTH
HampaBjiIeHbl Ha  OLEHKY MaTepHalIbHO-
TEXHUYECKOH  OCHAIIEHHOCTH  Kadempsl,
JOCTYITHOCTH Y4YeOHBIX MaTepHallOB, YPOBHS
KOHCYJIbTATHBHOM TIOMOIIM TIPETIOAaBaTes,
MICUXOJIOTHYECKO aTMocdepbl Ha 3aHATUSAX,
BO3MOYKHOCTH TIOJTYYEHHUS OOpaTHOW CBS3H,
CTENEHU MCIIOJIb30BAaHMUsI AKTUBHBIX METO/I0B
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OGy‘lGHI/IH, a TaKKC BBIIBJIICHHC TCM M BHIOB

yueOHOM JeATeILHOCTH, BBI3BABIIHMX
HauOOJIBIINE 3aTPYTHCHHUS.

[lpu ananm3e aHKeT 0co00€ BHUMAHHUE
yIOENSUIOCh  BONPOCaM,  CBSI3aHHBIM ~ C
BOCITPUSATHEM CTylIEHTaMH HPaKTHKO-
OPHUCHTUPOBAHHBIX  METOJOB  OOYUCHHS:
COCTaBJICHHEM  Y4YeOHOTrO  JIEKapCTBECHHOTO

dbopMyIsipa, pelicHHEM KIMHUYECKUX 3a/ad,
paboToif ¢ 3JIEKTPOHHBIMH 0a3aMu JaHHBIX,

KPUTHYCCKUM  aHAIU30M  MEIUIIUHCKUX
nyOIUKAIMA M UCMOJIb30BAHUEM ILIAT(OPMBI
Moodle. Pe3ynbraTh AHKETUPOBAHUSI
paccMaTpHBAIUCh HE KaK psiMoe
JI0Ka3aTeNbCTBO I(BPEKTHBHOCTH Kypca, a Kak
JOTIOJTHUTEITbHBIN HOKa3aTeNb
YIOBJICTBOPEHHOCTH CTYJICHTOB, 170¢

BOBJICUGHHOCTH B Y4eOHBIH Tporecc U
BBISIBJICHUSI HAIIPABIICHUN ISl JAJbHEUIIETO
COBEPIIECHCTBOBAHUS JUCIUIIMHBI.
Cratuctuueckass oOpaOoTKa JaHHBIX HOCHJIA
onucaresbHbI  Xapaktep. KonumdyecTBeHHBIE
MOKa3aTeun MIPEICTABJICHBI B BHJIC
aOCOJIIOTHBIX 3HAYCHUH, IPOIIEHTOB M CPETHUX
O0amtoB. Iyl OICHKU JHHAMUKH PE3YJIbTAaTOB
paccuuThIBAJIACh pazHuLa MEXIY
nokasaremsamu ~ 2023-2024 u 2024-2025
yueOHBIX To/0B. VM3MeHeHnue cpeanero Oamna
OI[CHUBAJIOCE B Aa0CONIOTHBIX 3HAYCHHSIX,
M3MEHEHUE YCIEBAEMOCTH U KadeCTBEHHOTO
MoKaszaTedsi - B TMPOUEHTHBIX ITYHKTaX.
[TonyueHnHble naHHbIE OBUIM HCIIOJIB30BAHBI
JUIST CpaBHUTEIHHOMN XapaKTEePUCTUKU
o0pa3oBaTeNbHBIX PE3yNbTATOB A0 U TOCIE
BHEJIPEHUS MPaKTUKO-OPUEHTHUPOBAHHOTO
y4eOHOT0 MoAX0/1a.

CTOMATO/IOTMYECKOE ObPA30BAHHUE

3/2026

Uucno pecrnoHeHTOB, MPUHSBIINX y4acTUE B
anketupoBanuu 2024-2025 ydeGHOTO rojaa, B
HCXOJIHBIX MaTepuajiax He YKa3aHO; MO3TOMY
MPOLIEHTHBIE  PE3YyJbTaThl  AHKETHUPOBAHUS
Mpe/IcTaBICHbl 0e3 mepecuera B aOCONMIOTHBIC
3HAYEHUS.

PesyabTaTsl

CpaBHUTENBHBII aHaIIn3 pe3yJbTaTOB
WTOTOBOM 3K3aMEHAIIMOHHOW CECCUM MOKa3al
MOJIOKUTEIbHYIO JUHAMUKY MOCIIE BHEIPEHUS
MPAKTUKO-OPUEHTUPOBAHHOTO y4eOHOro
noaxoxa. B 2023-2024 yueGHOM romy, IO
BHEJIPEHUS MOJIX0/1a, SK3aMEH IO JUCHUILIIUHE
«Knuanyeckas ¢apmakoiorus» craBaiu 119
CTYJICHTOB 5 Kypca  CIEUHAIbHOCTU
«Cromarosnorus». B 2024-2025 yyeOGHoM rony,
1OCJIe BHEJIPEHUS MOJIX0/1a, 9K3aMEH CIaBajn
84  crymenra. VYcmeBaeMocTh B 00a
aHanu3upyembix mnepuoaa coctaBuia 100%,
HEYJIOBJIETBOPUTEIBHBIE OLICHKH U HESBKU Ha
9K3aMEH OTCYTCTBOBAJIU.

I[Ipy »TOM moOCie BHeIpeHHs y4eOHOTo
MOAX0Ja OTMEUYEHO IIOBBIIICHUE CPEIHETO
6amna ¢ 78,3 B 2023-2024 yyebHOM roay 1o
82,5 82024-2025 yuebHoM rosty. AOCOJIIOTHBIN
MPUPOCT cpenHero Oamia coctaBuia 4,2 Oaa.

HOJIy‘-IeHHI)IC JaHHBIC IIO3BOJIAOT
paccMmaTpuBath BHEJIpEHUE y4eOHOro
JIEKapCTBEHHOTO bopmyssipa, aHaIn3a
KJIMHUYECKUX ciydaeB U muiardopmbl Moodle
KaKk  HM3MEHeHHWe  ydyeOHOro  mpolecca,
aCCOILIMUPOBAHHOE c yIy4dIIeHHEeM
00pa3oBaTeNbHBIX  PE3YJIbTATOB  CTYJCHTOB

(Tabnuma 1).

Tabauna 1 - CpaBHUTENbHAS XapaKTEPUCTHKA PE3YIBTATOB UTOTOBOM IK3aMEHAIIMOHHON CECCHUU JI0 U TIOCTIE BHEIPECHHUS

MIPAKTHKO-OPUEHTHPOBAHHOTO OJX0J1a

Yuebnblii rojg Koauuecrso Cpenuuii 6a YcneBaemoctb, % Heynosaersopureanpie
CTYICHTOB OICHKH
2023-2024 119 78,3 100% 0
2024-2025 84 82,5 100% 0
JIOMONHUTENBHBIM ~ QHAIU3  PACIPEIEIICHUS cocraBuio 24,4% ot ofOmero uucna

HK3aMEHAIIMOHHBIX OLIEHOK IOKa3all, 4YTo B
2024-2025 yyeOHOM TOy YMEHBIIWIACH OIS
Oosiee HU3KUX MOJOXKHUTEIbHBIX olleHOK. Eciu
B 2023-2024 y4yeOHOM roJly OLIEHKH YpPOBHS
C+, C u C- noayuunu 29 cTyaeHTOB, YTO

oOyyaromuxcs, To B 2024-2025 yyeGHOM roay
ouenky C+ momyumn Tompko 1 crymeHT, a
ouenku C u C- orcyrcrBoBanu. Jlons oneHok
B- u Beime yBenwummtace ¢ 75,6% mo 98,8%
(Tabnwuma 2).
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TaﬁJmua 2 - Pacnpe,ueneHI/[e OK3aMCHAIIMOHHBIX OLICHOK Y CTYACHTOB 5 Kypca Cli€lIMaJIbHOCTH «CTOMATOJIOTH

YuebHbIii roj, K-
B0 A A |B+ |B B- |c+ |c T
o0yyaommxcst
_ 2 /128 /|36 /|24 |20 /|8 /11 /
2023-2024,n=119 | 0 1,6% 23,6% |30,3% |20,2% | 16,8% | 6,7% 0,8% 0
_ 3 /117 /|5 /|13 /|1 /
2024-2025, n=84 | 0 36% | 202% | 595% | 155% | 12% | ° 0 0
ITocne 3aBepuieHus nukia ooydenust B 2024- 10JIOKUTEIIBHBIX Pe3yabTaTOB. OIHOBPEMEHHO
2025 yueOHOM romy OBUIO TIPOBEICHO JaHHbIE OOpAaTHOW CBSI3M IIOKA3bIBAIOT, YTO

AHKETHUPOBAHUE CTYJEHTOB, HAMPABICHHOE Ha
OLICHKY BOCIpHUSTUS Y4eOHOro mpoiecca u

MMPUMCHACMBIX MCTOI0B 06y‘I€HI/ISI.
PCSy.]'IbTaTBI 06paTHOI71 CBA3HM IIOKasajiH, 4YTO
CTYACHTEIL ITOJIOKHUTCIIBHO OLICHUIIN
OpraHu3aluro JAUCIHUIIIMHBI, AOCTYIIHOCTDb

KOHCYJTbTAaTUBHOW TOMOIIM IpernojaBaTes,
BO3MOXXHOCTh TIOJTYYCHHSI OOpaTHOW CBSI3H U
HCIOJIb30BaHNE aKTUBHBIX METOJIOB O0yUYECHHUSI.
ITo JTAHHBIM AHKETHPOBAHUSI, 100%
PECTIOHJICHTOB  BBICOKO OIEHWIH YpPOBEHb
KOHCYJIbTATUBHOM TOMOIIM TIPETo1aBaTes,
HalIu4ue OOpaTHOW CBSI3M U YpOBEHb
WCIIO0JIb30BAaHUSI AKTUBHBIX METOJIOB OOYUCHHUSI.
Takxke 100% CTyaeHTOB OTMETWUIIM BBICOKHI
YPOBEHb MOJIYYCHHBIX TEOPETUUECKUX 3HAHUU

1o JUCITUIIIINHE. Bricokuii YPOBEHB
MPAKTUYECKUX HABBIKOB U YMEHUM OTMETHIIN
86,9% CTYAECHTOB. JloOGpoxenaTenbHyIO

MICUXOJIOTHYECKYI0 aTMochepy Ha 3aHATUAX
TaKxe oTMeTuu 86,9% pecrnoHIeHTOB.

[Ipy anHanmu3e BONPOCOB, CBA3aHHBIX C
TPYAHOCTSMHU OCBOEHUS IUCLUIUIMHBL, OBIIO
YCTaHOBJIEHO, YTO HAaUOOJIbIIINE 3aTPYIHEHUS Y
CTY/ICHTOB BBI3BIBAJIO COCTABJICHHE Yy4E€OHOIO
JIEKAPCTBEHHOIO bopmysipa. JlaHHbII
KOMIIOHEHT oTMeTuin 47,0% pecrnoHIeHTOoB.
BTtopoe mMecTo no ypoBHIO CIIO)KHOCTH 3aHSUIIO0
pellleHne  KJIMHUYECKM  OPHUEHTUPOBAHHBIX
3aJlaHui 32,6%. TperbuM 1O YacToTe
3aTpy/IHEHUEM cTaja paboTa ¢ JJoKa3zaTeIbHOU
nHpopmanumei - 19,5%.

Takum  o0Opa3oM, pe3ynpTaTbl  HUTOTOBOM
aTTecTaluu AHKETUPOBAHUS
CBUJCTEIBCTBYIOT 0 I0JIOKUTEIBHON
IUHAMHKE, COBMNABIIEW 1O BpPEeMEHH C
BHEJPEHUEM  IPAKTUKO-OPHUEHTHPOBAHHOIO
nonxona. Ilocne ero BHeApeHUS OTMEYEHO
MOBBIIIEHUE CpegHero Oaiuia, yBEIMYEHHE
1071 00J1ee BHICOKHMX MOJIOKUTEIbHBIX OLIEHOK
u CHIDKEHUE J0JIN MUHHMAaJIbHBIX

n

HanOoJIee CIOKHBIMH AJIA CTYACHTOB OCTAIOTCA
HUMCHHO TC€ BHIbI JACATCIIBHOCTH, KOTOPLIC

TpeOyroT AKTUBHOTO KJIMHUKO-
(hapMakoJIOTHIECKOTO MBIIUICHUS:
COCTaBIICHUE bopmysipa, aHaJM3
KIMHHYECKUX  ciy4aeB u  pabora ¢

JI0Ka3aTenbHOM nHpopManuel. 9To yKa3blBaeT
Ha 3HAYUMOCTb JJAHHBIX KOMIIOHEHTOB Kypca U
HE00X0AUMOCTh ux JlanbHeero
METOJINYECKOTO YCUIICHHUS.

Oobcyxaenne

[losydyeHHbIe pe3ybTaThl CBUAETENBCTBYIOT O
MOJIOKUTEIIbHON TUHAMUKE 00pa3oBaTeIbHbBIX
IIOKa3aTele Iociae BHEAPEHUS IPAKTUKO-
OPUEHTUPOBAHHOI'O MOJX0/1a K MIPET01aBaHUI0
KIMHAYECKOW (DapMaKoIOTUH y CTYISHTOB
cTomarosiorndeckoro (axynsrera. CpaBHeHHE
JAaHHBIX WUTOTOBOM 3K3aMEHAllMOHHOW CecCcuu
MOKa3aJIo yBeJIruueHue cpeanero dama c 78,3 B
2023-2024 yuebHoM romay 1o 82,5 B 2024-2025
yuebHom rony. Ilpu coxpanenun 100%
ycreBaeMocTd B 00a mepuoja  mocie
BHEJPEHUS TMOJAXOAA OTMEYEHO YMEHBIIECHUE
JIOJT1 MUHUMAJIBHBIX MOJIO)KUTEIbHBIX OLIEHOK
U yBEJIMYEHUE JI0JIM Pe3ysbTaToB YpoBHs B- u

BBIIIIC. Taxkas JUHaMHUKa MOXET
paccMaTpruBaTLCA KakK KOCBCHHOC
MMOATBCPIKACHUC PE3YIbTATUBHOCTH
HSMCHCHHﬁ, BHCCCHHBIX B  OpraHU3aluio

y4eOHOT0 mpoIiecca.

BaxHbIM OTIMYMEM BHEAPEHHOTO MOJIX0/a
CTajo CMeTIeHHe aKIeHTa c
MIPEUMYIIECTBEHHOTO YCBOCHHS
TEOPETUIECKOTO MaTepraa Ha (POpMUPOBAHHE
MPAKTUYECKUX HaBBIKOB KITMHUKO-
(hapMaKoIIOTHIECKOTO aHaJmM3a. Hunst
CTY/IEHTOB CTOMATOJIOTUYECKOTO MPOdUIIs 3TO
nMeeT oco0oe 3HaueHUe, MOCKOJIbKY Oyaymias
npogeccuoHanbHast 1eATeNbHOCTh TpeOyeT He
TOJIBKO 3HaHUA JICKAPCTBCHHLBIX CPEACTB, HO U
yMEHUsI 0OOCHOBBIBATH MX BBIOOp C y4eTOM
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KOHKPETHOU KIIMHUYECKON CUTyaluu. B cBsA3n

c yeMm [penoiaBaHue KJIMHUYECKOU
(apMakoIOTuu JOKHO OBITH HAINPABICHO HA
pazBUTHE CIIOCOOHOCTH [IPUHUMATh
paloHaIbHbIE TEPAIIEBTUYECKUE PELICHUS, a
HE TOJIBKO Ha BOCITPOU3BE/ICHHE
(bapMaKoIOTHIECKUX XapaKTEPUCTUK
[penaparos.

dopmupoBaHre y4eOHOTO JIEKAPCTBEHHOTO
dbopmysipa SBISIETCS OJIHUM W3 KITFOUEBBIX
KOMITOHEHTOB JIaHHOTO IMOJX0Ja. DTOT BUJ
paboThI TIO3BOJISIET CTYJICHTaM
CHCTEMaTH3HPOBATh uHpopMarImio 0
JICKApCTBEHHBIX CPEJICTBAX U OIICHUBATh UX HE
W30JIMPOBAaHHO, & B CBSI3U C KIMHHYECKOM
3agaueii. Ilpm cocraBienuu  ¢opmyssipa
oOyJarolmuecsi  aHAIM3UPYIOT  TOKAa3aHMUA,
MIPOTHBOIIOKA3aHHUS, HEXKEIATEIIbHBIC PEAKIIHH,
JIEKAPCTBEHHBIE B3aUMO/ICHCTBUS,
0COOCHHOCTH TPUMEHEHHS Y Pa3HbIX TPYIII
MAIMEHTOB, a  TaKkKke BO3MOKHOCTH
palnMoHaIbHOM 3aMeHbl mpernapara. Takum
obpaszom, opmyIsipHas paboTa criocoOCTByeT
(OpPMHUPOBAHUIO HABBIKOB CaMOCTOSITEIBHOTO
BBIOOpPAa  JICKAPCTBEHHOI'O  CPEICTBA W
o0ocHOBaHUs (papMaKoTepaIuu.

B TO xe Bpems pe3yabTaThl aHKETHPOBAHUS
MIOKa3aJIM, YTO UMEHHO COCTaBJICHNE y4eOHOTO
JICKapCTBEHHOTO  (OPMYJIsipa BBI3BIBATIO Y

CTYJIEHTOB HauOoJbIINe 3aTpyAHCHUS.
JanHblll (QakT He cleayeT paccMaTpUBaTh
TOJIBKO KAaK  OTPULIATEIBHBIA  PE3YyJIbTar.

HanmpotuB, oH yka3plBaeT Ha TO, 4TO
bopmyssipHas paboTa SIBISETCS CIOXKHBIM, HO
3HAYUMBIM KOMIIOHEHTOM oOyueHus,
TpeOyoLM aKTUBHOTO aHaJIN3a,
CaMOCTOSITENILHOTO TOUCKa HWH(pOpMaluuu U
IIPUMEHEHHs  NPUHLMIIOB  JOKAa3aTEIbHON
MEAUIMHBL. TpYAHOCTH TpU  BBINOJIHEHUU
JaHHOM pabOThl MOTYT OBITH CBS3aHBI C TEM,
YTO CTYIEHTBHl BIIEPBbIE MEPEXOASAT  OT
IIACCUBHOTO U3Y4EHHUS JIEKapCTBEHHBIX
MpernapaToB K CaMOCTOSITEIbHOM OIEHKE HX
KJIIMHUYECKOW 3HaYMMOCTH M PallMOHAIbHOCTH
MIPUMEHEHHUS.

AHanu3 KIMHUYECKUX CITy4aeB TAKKe ABIIAETCS

BaYKHBIM AIIEMEHTOM MIPAKTHKO-
OpHEHTUpOBaHHOrO oOyueHus. Pabora ¢
KIMHUYECKUMH  CHUTyallUsIMH  TIO3BOJIET

npuOIM3UTh Y4eOHBIH TMpolecC K pealbHOU
npodeccuoHanbHOM  JEesTebHOCTH  Bpaua-
cToMarojiora. B ornuune OT TpaauIIMOHHOTO

CTOMATO/IOTMYECKOE ObPA30BAHHUE

3/2026

orpoca, KIMHUYECKMH ciy4daid TpeOyer OT
CTyIEHTa KOMIIJIEKCHOTO aHaJIn3a:
OTIpeNIeJIeHUs]  JIGKAPCTBEHHOW  MPOOJIEeMBI
NalueHTa, BbIOOpa ONTHMAIBHOM Tepamnuw,
OLICHKH PHUCKa HEXKENaTeJIbHbIX PEaKLUH, y4eTa
COITyTCTBYIOIIUX 3a00J€BaHUNA U BO3MOXKHBIX
B3auMozeicTeuii. Takoil ¢dopmar oOydeHus

CIIOCOOCTBYET  Pa3BUTHIO  KIMHUYECKOTO
MBILIUICHUS. U (POPMUPOBAHHIO CIIOCOOHOCTH
PUHUMATh penIeHus B YCIIOBHSIX
HEOIPE/IeIEHHOCTH.

Pe3ynbTatel 00paTHOM CBSI3W MOIATBEPKIAIOT

TTOJIOXKHUTCIIBHOC BOCIIpHUATHUC CTyACHTaMU
AKTHUBHBIX MCTOJ0B O6y‘lCHI/I${. Bricokas
OIICHKa KOHCYHBTaTHBHOﬁ IIoOMOII1
nperoaaBaTeiid, BO3MOXXHOCTH O6paTHOﬁ

CBSI3M WM WCIIOJIH30BAHMS AKTUBHBIX METOJIOB
CBUJCTENHCTBYET O TOM, 4YTO BHEIPEHHBIN
noaxon ObUT MOPUHAT OOyYaroUUMUCA |
CrocoOCTBOBAJI UX BOBJIIEYEHHOCTH B YUEOHBII
npouecc. IIpu 3ToM HanMune TpyAHOCTEN IIPU
aHaJlM3e KIMHUYECKUX CIIy4aeB U paboTe C
JI0Ka3aTenbHON MH(pOpMaMel yKa3blBaeT Ha
HE00XO0IMMOCTh JAIbHEUIIETro
COBEPILICHCTBOBAHMSI METOAMYECKOTO
COTIPOBOXKACHUS JAHHBIX BUIOB JIEATEIHHOCTH.
Hcnonp3oBanue w1aT(hOPMbI Moodle
JIOTIOJTHSIET MPAKTHUKO-OPUEHTHUPOBAHHBIH
MOJXOA 3a CYET CTaHJAPTU3AIMH KOHTPOJIS
3HAHUW H  pPaCUIMpPEHUss  BO3MOXKHOCTEH
CaMOCTOSITENIbHOM ~ paboThl.  DJEKTpOHHAast
oOpazoBarenpHass  muatpopMa  TO3BOJSET
pa3memaTh y4eOHbIE MaTepUabl, TMPOBOIUTH
TECTUPOBAHUE, OPTaHU30BBIBATH  TEKYIIUN
KOHTpPOJIb M 00ecreunBaTh 00paTHYIO CBs3b. B
YCIOBUSX KPEIUTHOW TEXHOJOTHH OOy4YeHHS
3TO 0COOEHHO BaXHO, MTOCKOJIBKY
3HAUUTENbHAs YacTh Yy4eOHOW  HarpysKu
NPUXOJUTCS Ha CaMOCTOSTEIBHYIO paboTy
crynerra. Moodle takxe crocobcTByeT Gosiee
OOBEKTUBHON OIIEHKE 3HAHUW W TIO3BOJISET
CTYIeHTaM TOJy4yaTh AOCTYN K MaTepuajam
BHE ayJTUTOPHBIX 3aHATHH.

IIpakTHYecKkass 3HAYUMOCTH

HecmoTpss Ha  yKka3aHHBIE  OTpaHHUYCHHS,
MOJIyY€HHBIE JAaHHBIE HMMEIOT MPAKTHUECKOE
3HadeHne. OHH  TO3BOJIIIOT — OTPEICIHTH
HauOosnee HG(GEeKTUBHBIE U OJHOBPEMEHHO
HauboIlee TpyIHBIC dIeMeHTH! Kypca. K Takum
9JIEMEHTaM OTHOCSTCSI COCTaBJIEHUE Y4eOHOIO
JIEKapCTBEHHOTO bopmyssipa, aHaJN3
KIMHUYECKMX  cllydaeB W pabota ¢
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J0Ka3aTenbHOi uH(popMmanueld. MMeHHO 3TH

KOMITOHEHTHI TpeOyroT JAIbHEHIEro
METOJIMYECKOTO  YCHJICHHUS: pa3paboTku
mabjaoHOB  Qopmyssipa, UEK-JTUCTOB IS

aHaIM3a KIMHUYECKHX CIIyYaceB, IPUMEPOB
palMoHabHOTO  BBIOOpa  JICKAPCTBEHHBIX
CPEICTB, aTOPUTMOB TOMCKAa MH(OpMALUU B
AJIEKTPOHHBIX 0a3ax JaHHBIX M KPHUTEPUEB
OLIEHKH CTYJIEHYECKUX paboT.

Takum  o0Opa3oM, BHEOPEHUE  IMPAKTHKO-
OPHEHTHPOBAHHOTO MOJX0/Ia K MPEIOIaBaHHIO
KIMHAYECKOW (HapMakoJIOTUU y CTYICHTOB
CTOMATOJIOTUYECKOTO ¢axynpreTa
COIPOBOKAAIIOCH TIOJIOKHUTEIBHON THHAMHUKON
UTOTOBBIX O00pPa30BATENbHBIX PE3YJIbTATOB |
BBICOKO OIICHKOW CO CTOPOHBI O0YYarOIIUXCS.
dopmupoBaHre Y4eOHOTO JIEKAPCTBEHHOTO
dbopmyssipa, aHAIKU3 KIMHUYECKUX CIIy4acB U
HCIIOJIb30BaHUE mw1aThOopMbI Moodle
MPEJCTABISIOT COOOH B3aWMOJIOTIOJIHSIONIHNE
ANIEMEHTHI Kypca, HalpaBlICHHbIC HAa Pa3BUTHE
KIIMHUKO-(apMaKOJIIOTUYECKOTO  MBIILICHHS,
CaMOCTOSITEIIbHOCTH U TOTOBHOCTH CTY/ICHTOB
K palMOHAIbHOMY BBIOOPY JIEKAPCTBEHHOU
TEparyuy B CTOMATOJIOTUYECKOM MPAKTUKE.
OrpaHuveHus MCCIeTOBAHUS

Creyer OTMETHTD, YTO HOBBILICHUE CPETHETO
Oana mocne BHEIPEHHs MOAXO0Ja He MOXKET
paccMaTpuBaThCs KakK MPSIMOE JTOKA3aTeIbCTBO
ero 3¢ (HeKTUBHOCTH B CTPOromM
IKCIIEPUMEHTAIBHOM cMbIcie. MccnemoBanue

IIPOBOAWJIOCH B YCIOBUSX  pEaJbHOIO
00pa30BaTeNbHOTO nporecca, 0e3
paHaoMu3anMd M 0e3  mapaisienbHoOu
KOHTPOJIBHOW  TPYMIIBL. Kpome  TOTO,

CPaBHHMBAJIUCh pa3Hble y4eOHbIE MOTOKH, YTO
MOXET  COMPOBOXKAATHCS  Pa3IUYUSIMU B
HCXOJIHOM YpPOBHE TMOJrOTOBKH CTYJIEHTOB,
MOTHBAllMM M JIPYTUX BHEIIHUX (aKTopax.
[Toaromy pe3ynbTaThl cienyer
WHTEPIPETHPOBATh KaK KOCBEHHYIO OIICHKY
3G (}HEeKTHBHOCTH U KaK  TOJOXKUTEIbHYIO
JTUHAMUKY, aCCOLIMMPOBAHHYIO C BHEIPECHHEM
MPaKTUKO-OPUEHTUPOBAHHOTO MOIXO/A.

JIOTIOTHUTENHHBIM ~ OTPAHUYCHUEM  SIBIISICTCS
HCIIOJIb30BaHUC AHKETUPOBAHUS KaK
CyOBeKTHBHOTO MeTona oreHku. OOparHas
CBA3b CTYACHTOB OTpPa)KaeT HMX BOCHPUITHE
y4eOHOr0 TIpoliecca, YIAOBJIETBOPEHHOCTh W
CaMOOLIEHKY TPYAHOCTEH, HO HE 3aMEHSET
OOBEKTUBHYIO OLEHKY C(HOpMHUPOBAHHOCTH
KOMIIETEHIMA. B janpHeilimem g Ooltee
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TOYHOH  OmEeHKH 3(PdeKTUBHOCTH  Kypca
enecooopasHo JIONIOJTHUTD aHaJIM3
pe3yabTaTaMd  BXOAHOTO M HMTOTOBOTO
TECTUPOBAHUS, OLICHKOH BBITIOJTHEHHS
GOpMYISIpHBIX ~ 33JaHUHl 1O  eIUHBIM

KpUTEpUsAM, AHAJIN30M KayecTBa pPEIICHUI
KIMHUYECKMX  CIy4aeB UM CpPaBHEHUEM
pe3yabTAaTOB C KOHTPOJIBHOM IPYIIION.

JloTIoJIHUTENBHO cienyer YUUTBIBATh
OTCYTCTBHE B MICXOJHOM PYKOIIMCH CBECHUN O

YHCIIe PECIIOHIEHTOB AHKETUPOBAHMUS,
CTaHJIapTU3aLHUKN CIIOKHOCTH
SK3aMEHAUMOHHBIX 3aJaHUN MEXAY JBYMS
y4eOHBIMH  TOJaMH ¥ CONOCTaBUMOCTH
HCXOTHOMN aKageMHUdecKoi HOJITOTOBKH
CpPaBHUBAEMBIX  IIOTOKOB. OTH  (paKTOpbI

OTPaHUYMBAIOT BO3MOYKHOCTb KOJIMYECTBEHHO
OLICHUTh BKJAJ HMEHHO 00pa30oBaTelbHOTO
BMEIIATENILCTBA B HAOIIOJAEMYIO TNHAMHUKY.

IlepcnekTUBBI JaJIbHERIIUX HUCCIEIOBAHUM
Hnst  Oomee CTPOTOM  OLEHKH TMPAKTHUKO-
OpPUEHTHUPOBAHHOTO TMOJXOAA ILIENEeCO00pa3HbI
IIPOCIIEKTUBHBIE HCCJIEIOBAaHUS C 3apaHee
3a/IaHHBIMU KOHEUYHBIMHU TOYKaMHU,
CTaH/IapTU3UPOBAHHBIMU 3K3aMEHAI[MOHHBIMU
3a/IaHUSIMU, YYETOM UCXOJIHOM aKaJeMUYeCKON
yCIIEBAEMOCTH, perucrpanuei yucia
Y4aCTHUKOB aHKETUPOBAHUS u, o
BO3MOKHOCTH, MapaJUIeIbHONM KOHTPOJBHON
rpynnoi. JIoNnoNHATENBHYIO LIEHHOCTh MOKET
UMETh OIIEHKa KIMHUYECKOIO MBIIIJIEHUS C
MIOMOIIbI0  €UHBIX PYOpPUK, Ppe3yJbTaToB
BBINIOJTHEHUST  (QOPMYJISIPHBIX ~ 3aJaHUil U
00BEKTUBHBIX CTPYKTYpPUPOBAHHBIX
KJIIMHUYECKHUX CLEHApUEB.

3akirouenune

Buenpenue PAKTUKO-OPUEHTUPOBAHHOTO
MOAX0Ja K MpPENOJaBaHUI0 KIMHUYECKON
(dapmaxosorun y CTYJIEHTOB
CTOMATOJIOTUYECKOTO ¢bakynbTeTa,
BKJIIOUaromero  ¢GopMupoBaHue  y4eOHOTo
JIEKapCTBEHHOI'O bopmysipa, aHaJIn3
KIIMHUYECKUX CIy4aeB U  HUCIOJb30BaHUE
1aT(HOpPMBI Moodle, COITPOBOKIANIOCH
MOJ0KUTEITHHON JTUHAMHUKOM
00pa3oBaTeNbHBIX pE3yIbTaTOB. ITocne
BHenpeHus moaxona B 2024-2025 ydeOHOM
rony CpeaHui Oamn HUTOTrOBOM
AK3aMEHAIIMOHHOW OLEHKU yBeIUuuuics ¢ 78,3
no 82,5 Oamwra, npu coxpanenuun 100%
yCIeBaeMOCTHU u OTCYTCTBHUH
HEYJI0OBJIIETBOPUTEIBHBIX OLIEHOK.
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AHanmu3 pacnpeneNeHus SK3aMEHAIMOHHBIX
OLIEHOK TIoKa3ai CHIDKEHHE JIOJTH
MUHUMAJIBHBIX TOJIOKHUTEIBHBIX PE3YIIbTaTOB
W yBEIMYCHHE JIOJIM OICHOK YypoBHsA B- mu
BBIIIIE, YTO MOXET paccMaTpUBAThCS Kak
KOCBCHHBIH MOKa3aTelb MOBBIIICHUS Ka4eCcTBa
OCBOCHUS JUCIIUTUTAHBL. Pesynbrarht
AQHKETHPOBAHUS TIOATBEPAMIH MOJIOKUTEIHHOE
BOCIIPUSITHE  CTYJAEHTAMH  HCIOJb3YyEMBIX
METOZOB  OOyuYeHHs, BBICOKHH  ypPOBEHB
KOHCYJIbTATHBHOM TIOMOIIM TPETOAaBaTes,
Hajgu4yue oOpaTHOW CBSI3M M 3(P(HEKTUBHOCTH
aKTUBHBIX (hOpM y4eOHON pabOTHI.

HaubGonee  TpyansIMu 11 CTYIEHTOB
OKa3aJIuCh COCTAaBJICHHE y4eOHOr0
JIEKapCTBEHHOTO dbopmynspa, aHanu3

KIIMHUYECKH OPUEHTUPOBAHHBIX 3aJaHUN U
pabota ¢ nmokasareiabHOW MHGpOpMaluend. ITo
YKa3bIBaeT Ha HEOOXOJMMOCTH JajbHEHIIEro
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KOMIIOHEHTOB Kypca, MOCKOJIbKY UMEHHO OHU

HampaBlieHbl Ha (OpPMHpPOBAHUE KIMHHUKO-
(hapMaKoJIOTUYECKOTO MBIIUICHUS U HABBIKOB
palMoOHaJILHOTO  BHIOOpAa  JIEKApPCTBEHHBIX
CPEICTB.

B 1EeJI0M BHEJIpEHUE MPAKTHKO-

OPUEHTUPOBAHHOTO MOAXO0/a COMPOBOXKIATIOCH
HOJIOKUTEIHLHONU IUHAMHUKOH
o0pa3oBaTeNbHBIX TMOKa3aTeliell W BBICOKOUN

OIICHKOW  aKTHBHBIX  (opM  OOydeHHS
CTYJCHTAMH. [TomydeHHBIE  pe3yNIBTATHI
MOJIICP>KUBAIOT JalpHeHIee pa3BUTHE

(bopMyIsipHOI pabOThI, KIMHHYECKHUX CITy4acB,
3aganmii B Moodle u oOyueHust moucky u

KPUTUYECKOU OLIEHKE JIOKa3aTeIbHOU
MEIUIIMHCKOW  MH(OpMaInuu, OJHAKO HE
MO3BOJISIOT yCTaHaBJIUBAThH MPUYUHHYIO

s dexTuBHOCTD MOX0/a 6e3 0ojiee CTPOroro
KOHTPOJINPYEMOTO TU3alHa.
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Hdexnapanun

Konguaukr untepecoB. CBeieHUsI 0 MOTEHIUANBHBIX KOH(PIUKTaX MHTEPECOB B MCXOJHOH PYKOIHCH HE
MIPEJICTaBICHBI.

dunancupoBanue. CeeeHUst 00 UCTOYHMKAX (PUHAHCUPOBAHHUS UCCIIEIOBAHUS B MCXOAHOW PYKOIMCH HE
MIPEICTaBIEHBI.

ITHYeCcKHe acNeKThl. B ucciie10BaHu# KCII0JIb30BaHbl 0000IIEHHBIE PE3Y/IbTAThl YUCOHOM IEATSIILHOCTH U
JaHHBIE AHKETUPOBAHMS CTYACHTOB. B myOnukanuM HE NpeACTaBICHBl CBEICHHS, I103BOJISIOIINE
UIACHTU(DUIIMPOBATE OTACIbHBIX YYaCTHHUKOB.

JoctynHocth gaHHbIX. OCHOBHBIE arperupoBaHHBIE JaHHBIE, HCIIOJB30BAaHHBIE B WCCIEIOBaHUM,
MpeACTaBIeHbl B TEKCTE M TaOnuuax crarbu. JlomomHuTenbHas WHPOPMAIUs MOXKET OBITh IperocTaBiIeHa
aBTOPOM [Tl KOPPECTIOHACHIIMK TI0 000CHOBAaHHOMY 3a1pocy.

Braan aBTopos.

A.X. AOymaxmaHoBa - KOHICNTyaJn3alis, METOJOJOTHS, HAYYHOEC PYKOBOJICTBO, HAIMCaHUE -
PELIEH3UPOBAHUE U PETAKTUPOBAHHE.

86



@ CTOMATOJIOTHYECKOE O5PA30BAHME 3/9026

K.B. CezankoBa - cOOp U cucTeMaTH3alMs JaHHBIX, (JOPMAIGHBIA aHAIHN3, HAMMCAHUE TePBOHAYATBHOTO

BapHaHTa pyKoITHCH, aJIMAHUCTPHUPOBaHNE MPOEKTA.
II.C. KanueBa - MeTOI0NIOTHSI, BAIWAALNS, HHTEpIPETallUsl pe3yabTaToOB, HAMCAHUE - PEIICH3UPOBAaHUE U
penaktupoanue. H.K. [liocembaeBa - wuccnenoBanue, o0paOOTKa HaHHBIX, (QOPMAaIbHBIM aHAIH3.
H.A. CrumoxwvHa - HCCIIeIOBaHME, pecypchl, BH3YaJIA3aIHS JTAHHBIX.
KA.  PaifeimOexoBa -  cOOp  JAaHHBIX,  HCCIEIOBaHHE,  aJMHHUCTPHUPOBAHHUE  IPOCKTA.

T.K. CaragaroBa - pabota ¢ 1uppoBbIME 00Pa30BaTEIBHEIME WHCTPYMEHTAMH, CHCTEMAaTU3aIUs JaHHbBIX,
Bammmanus. O.2K. CabekoBa - nccienoBanne, BU3yalTu3alus, KpUTHIECKHUA TIEPECMOTP PyKOIIHCH.

Bce aBTOpBI 03HAKOMIITUCH C OKOHYATETBHOW BEPCUEH PYKOITUCH U OJI00PUITH €€ K ITyOIHKAIIHH.
3asBaenne o mnyosukamuu. CBeACHUS O TMPEIIICCTBYIOIICH MyOnMKaIlMM Marepuaga WId ero
OJTHOBPEMEHHOM PAacCMOTPEHUH B JIPYTOM M3JIaHUH B UCXOHOM PYKOIHCH HE MPEICTABICHEI.

Jexnapanusiap

Mynaenep KakThIFbIchbl. bactankpl Kommkaz0ana BIKTUMall MYIJAENEp KaKTBIFBICH Typalbl MOIiMETTEp
KOPCETIIMETEH.

Kapxbutanapipy. bacrankbl kompkaz0aga 3epTTeylli  KapKbUIAHABIPY KO31epi Typaibl MAJIIMETTEp
KepceTiIMereH.

ITHKAJBIK MaKYJI1ay KdHe aKNapaTTAaHABIPBLIFaH KejiciM. bacTanker Komka30aa >KepriTiKTi STHKAIBIK
KOMUTETTIH MaKyIIaybl, CTyIEHTTEPAIH aKaJIeMUSUIBIK JepeKTepiH Mmaifanany TopTiOi, HOTIKeIepmi
AHOHUMJICY JKOHE cayajlHamMara KaThICYIIbUIAPBIH aKMapaTTaHIBIPbUIFAH KEIiCIMI Typajbl MAJiMETTEp
OepinmereH.

JepexTepain Ko/uketiMaiiiri. )Kunakranran OiniM Oepy HOTIKeNepl MaKaJlaHBIH MOTIHI MEH KecTeJepiHe
YCHIHBUIFAH. bacTanmkel HWeci3feHAIpUIreH AEpeKTepIiH allblK pPEerno3UTOpHidi OacTamkpl KoJbKaz0aga
KepceTiIMereH.

ABTOpJIApABIH YJleci.

A.X. AOymaxmMaHOBa - TYKBIpbIMIaMalay, 91iCHaMa, FUTBIMHA JKETEKIILTIK, )Ka3y - peleH3usIIay )KoHe
penakuusinay. JK.B. CrI3aukoBa - 1epeKkTepii )KuHay jKoHe Kyieney, popManasl Tanaay, KoJbka30aHbIH
OacTarkbl HYCKaChIH jka3y, )K00aHbI SKIMIIIJICH I PY.

11.C. Kanunesa - ogicHama, BaTHALNS, HOTIKEIEP/Ii HHTEPIPETANsIIAY, a3y - peleH3MsuIay KoHe
penakuusnay.

H.K. JTrocembacRa - 3epTTey KYprisy, AepeKTepi eHaey, popmansl Tanaay.

H.A. CumoxuHa - 3epTTey KYprisy, pecypcrap, AepeKTep/ii Bu3yaau3anusiiay.

XK.A. PaifbiMOeKoBa - iepeKTep/i )KuHay, 3epTTey KYPri3y, ;k00aHbl OKIMIIUICHAIPY.

T.K. Caragarosa - iudpiisiK Oi1iM Oepy KypaiIapbIMEeH XKYMBIC, JepEKTEp I )KyHeney, Baauaamus.

O.X. CabexoBa - 3epTTey XYpri3y, BU3yaIH3alys, KOKa30aHbl CHIHH TYPFBIIAH KaiTa Kapay.

BapipIk aBTOpIap Komka30aHbIH COHFBI HYCKACBIMEH TaHBICHII, OHBI JKapHsIayFa MaKyJIIa bl

Kapusinay typansl magimaeme. MatepuanabliH OypbIH >KapusUlaHFaHbl HeMece Oacka OachuibiMaa Oip
ME3TUIIe KapaJIbIll )KaTKaHbI Typajibl MIIMETTEep OacTanKpl KODKa30aa KepceTiiMereH.
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MICROBIOLOGICAL PROFILE OF GINGIVAL BIOFILM IN INFLAMMATORY
PERIODONTAL DISEASES: A COMPARATIVE STUDY

Saule M. Aubakirova!, Hadisha S. Mergembayeva?
‘European Implant Center, Almaty, Kazakhstan
2S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Introduction. Although the species composition of periodontopathogens has been studied extensively,
inflammatory periodontal diseases remain associated with complex polymicrobial biofilms whose composition
may vary with disease severity. Comparative characterization of gingival and subgingival microbial profiles
is therefore relevant for microbiologically informed periodontal management.

Objective. To compare the qualitative and quantitative composition of gingival biofilm microflora in patients
with chronic catarrhal gingivitis and chronic generalized periodontitis of moderate severity.

Materials and Methods. A comparative clinical microbiological study included 24 patients with
inflammatory periodontal diseases: 10 with chronic catarrhal gingivitis and 14 with chronic generalized
periodontitis of moderate severity. Gingival and subgingival biofilm samples were cultured under aerobic and
anaerobic conditions, and isolates were identified using morphological, cultural, tinctorial, and biochemical
characteristics. Detection frequency and colonization density were evaluated.

Results. In chronic catarrhal gingivitis, the dominant microbial profiles were a Streptococcus mutans
monodominant profile (40.0%) and polymicrobial aerobic-anaerobic associations (30.0%). In moderate
chronic generalized periodontitis, polymicrobial aerobic-anaerobic associations predominated (35.7%),
followed by an invasive beta-hemolytic streptococcal profile (21.4%) and a monodominant Streptococcus
mutans profile (21.4%).

Discussion. The culture-based findings indicate a shift from a predominantly resident coccal pattern in
gingivitis toward a more diverse polymicrobial and anaerobe-associated profile in periodontitis. Because of
the small sample, absence of a healthy control group, and culture-dependent methodology, the findings should
be interpreted as descriptive and hypothesis-generating.

Conclusion. The two periodontal conditions showed distinct culture-based microbial profiles. The greater
diversity of polymicrobial aerobic-anaerobic associations in moderate generalized periodontitis supports the
value of microbiological profiling in periodontal assessment, while the clinical efficacy of specific
antimicrobial regimens requires separate prospective evaluation.

Keywords: inflammatory periodontal diseases; chronic catarrhal gingivitis; chronic generalized periodontitis;
aerobic-anaerobic mixed infection; beta-hemolytic streptococcal flora; staphylococci; microbial landscape.

MMKPOBHOJIOT MYECKUI ITPODUIIb IECHEBOM BUOTJIEHKY ITPU
BOCITAJIMTEJIBHBIX 3ABOJIEBAHUAX ITAPO/IOHTA: CPABHUTEJIBHOE
NCCIIEJOBAHUME

Ayb6axkuposa C.M. ', Mepremodaesa X.C. >
'« Eéponetickutl UMNAAHMAYUOHHBIU YyeHmpy, Animamel, Kazaxcman
?Kazaxckutl HayuonanvHulti meouyunckuil ynusepcumem umenu C.JJ. Acghenousposa, Anmamel, Kazaxcman

BBenenne. HecmoTpst Ha feTanbHOe H3Y4YeHHE MAapOJOHTONATOTCHOB, BOCHAIMTENbHBIE 3a00JIeBaHUS
MapoJIOHTA CBSI3aHBI CO CIIOKHBIMU TTOTUMUKPOOHBIMY OMOTIIEHKAMH, COCTaB KOTOPBIX MOXET Pa3inyaThcs B
3aBUCHMOCTH OT TsDKECTH 3a0oneBanus. [103ToMy cpaBHUTENBbHAS XapaKTEPUCTHKA MHKPOOHBIX Mpoduien
JIECHEBOW OOPO3/IbI U MTAPOJOHTAIBHOTO KapMaHa UMEET KIIMHUYECKOe 3HAUYEHHeE.
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Hesn. CpaBHUTH KaUECTBEHHBIN 1 KOJTMYECTBEHHBIH COCTaB MUKPOQIIOPHI AECHEBBIX OMOTOIOB Y MallUEHTOB
C XPOHMYECKHM KaTapaJbHBIM THHTHBHTOM M XPOHHYECKHM T'€HEPATM30BAHHBIM MApOJOHTUTOM CpeIHeH
CTETICHH TSDKECTH.

Martepuansl U MeToabl. B cpaBHUTEN HOE KIMHUKO-MHUKPOOHOJIOTHYECKOE HCCIIEAOBAaHNE BKIIOUEHBI 24
nanuenta: 10 ¢ XpOHMYECKMM KaTapajdbHBIM THHTHBUTOM W 14 ¢ XpPOHHYECKHM T€HEPaTH30BAHHBIM
MapOJOHTUTOM CpeHel cTerneHH TshkecTH. OOpasibl 1eCHEBOH M TOIJIECHEBOH OMOTUICHKH KYJTbTHUBHPOBAIIH
B a9pOOHBIX U aHAPOOHBIX YCIOBHSX; N30JSATH MACHTH()UINPOBAIH IO MOP(POIOTUIECKUM, KyIbTYPATbHBIM,
TUHKTOPHAIBHBIM M OHOXMMHYECKUM cBoiicTBaM. OIICHWBAIM YAacCTOTY BBISBICHUS M IUIOTHOCTH
KOJIOHU3AIIUH.

PesyabTaTbl. [Ipy XpoHHMUYECKOM KaTapalbHOM TMHTHUBHUTE Mpeobiagald MOHOJOMUHAHTHBIA MPOQHIL
Streptococcus mutans (40,0%) u moIUMHKPOOHBIE a3poOHO-aHa3poOHBIe accormaru (30,0%). Ilpu
XPOHHYECKOM T€HEPATM30BAHHOM MAapOJOHTUTE CPETHEH CTETICHH TSHKECTH HanboJee 9acTo ONpPEeAeIsuINCh
MTOJIMMUKPOOHBIE a3poOHO-aHadpoOHBIe acconuaruu (35,7%), THBA3UBHBINA MPOQIITH OETa-TeMOTUTHYECKUX
CTpenTOKOKKOB (21,4%) 1 MOHOJOMUHAHTHBIN npoduie Streptococcus mutans (21,4%).

Oo6cyxnenue. KynbTypalbHble [NaHHBIE YKa3blBAIOT HA MEPEXOJ OT MNPEUMYIIECTBEHHO PE3UICHTHOMN
KOKKOBOW MHUKpPO(IIOpHI TIPpH THHTHBHTE K Ooliee pa3HOOOpa3HBIM TOJUMHUKPOOHBIM W aHa’poo-
ACCOLIMUPOBAaHHBIM MpOoduiIsAM Tpu mapogoHTutTe. Hebounbinol 00beM BBIOOPKH, OTCYTCTBHE 3I0POBOM
KOHTpOHLHOI‘/'I rpynnbl U OrpaHUYCHHA KYJIbTYpPaJbHOI'0O METOAAa HE IMO3BOJIAIOT A€JaThb MPUYMHHBIC WA
TepareBTHYECKUE BEIBOJIBI.

3axumouenue. MccnenoBanHbie 3a001€BaHuUs APOJOHTA XaPaKTEPU30BATUCH PA3THYHBIMH KYJIbTYPaIbHBIMU
MHUKPOOHONIOTHUECKMMU TpoduisiMu. boliee BBICOKas MPEACTaBIEHHOCTh CIOXKHBIX a3pOoOHO0-aHadPOOHBIX
accoUManMii TpH T'eHEPAIM30BAHHOM IAPOJOHTHTE IOATBEPKAACT IMPAKTUYECKYI0 3HAYUMOCTD
MHUKPOOHOIIOTHIECKOTO TpOoGmiInpoBanus; 3G(EeKTHBHOCTb KOHKPETHBIX aHTUMHKPOOHBIX CXeM TpeOyer
OTAETBHOTO MPOCIIEKTUBHOTO MCCIIEJOBAHUS.

KiioueBble cjioBa: BOCTaIMTEIbHBIC 3a00JICBaHUS TAPOIOHTA; XPOHWYECKHH KaTapalbHBI THHTHWBUT;
XpOHWYECKAH  TeHEpajJM30BaHHBIA  MApOAOHTHT, a’poOHO-aHAa’poOHass  MUKCT-mH(pekmus,  OeTa-
reMOJIMTHYECKas CTPENTOKOKKOBas (iiopa; CTapHIOKOKKH; MEKPOOHBIH MTPOUITE.

IMTAPOAOHTTBIH KABBIHY AYPVYJIAPBIHJIATBI KbI3bLJI MEK BUOYJIAIPIHIH
MUKPOBUOJIOTUAJIBIK ITPODPUIIT: CAJIBICTBIPMAJIBI BEPTTEY

Ay0Oakuposa C.M. ', Meprembaesa X.C. ?
'« Eyponanvix umMniaHmayus opmanwviaely, Aimamel, Kazaxcman
2CIK. Acghenouspos amvinoazer Kazax ynmmuolx meouyuna yHueepcumemi, Aimamot, Kasaxcman

Kipicme. [laponoHTOnaToreHaep erxei-TerKeii 3epTTeNreHiMeH, TapoJOHTTHIH KaOBIHY aypyJiapbl Kypambl
aypyIblH aybIpIbIFbIHA Kapail e3repyl MYMKIH KypZelli IMOJMMHUKPOOTHI OHOYIIipiepMeH OaijlaHBICTHI.
CoHIBIKTaH KBI3BUI UK JKYJITeCl MEH MapOJIOHT KAITAChIHAFbl MUKPOOTBIK MPOGUIIbASP Il CATBICTHIPMAIIBI
CHUIATTay KIMHUKAJIBIK TYPFBIAAH MaHbI3/IbL.

Maxkcatbl. Co3puIMaIbl KaTapajibli TMHIMBUT JKOHE OpTalla aybIPJIBIK ASPEXesi CO3bUIMAalibl KaWblIFaH
MapOJOHTUTI Oap ManMeHTTEp.IiH KbI3bUI HEeK OMOTONTAPBIHAAFEI MUKPOMIOPaHbIH CaNalbIK JKOHE CaHJIBIK
KYpaMBbIH CaJBICTHIPY.

Martepuangap Men aaicrep. CaiblCTBIpMaibl KIMHUKAJIBIK-MUKPOOHOJIOTHSIIBIK 3epTTeyre 24 manueHT
SHTi3111i: CO3BUIMAIIBI KaTapaibai THHTUBUTI Oap 10 manmeHT xoHe opTalla aybIpibIK ASPEXkKeEIi CO3bUIMAIIBI
XKaWbUTFaH mapoJoHTUTI 6ap 14 marmenT. KpI3bUT HEeK xoHe KbI3bUT HeK acThl OMOYITIPIHIH YATiIepi a3po0Th
KOHE aHa’pOOTHI XKaraaiapaa ecipifii; U30IATTap MOPHOIOTHSIIBIK, KYJIbTypalblK, THHKTOPHAIIBIK JKOHE
OMOXMMUSIIBIK KacUeTTepi OOWBIHIIA COMKECTEHIIPINAi. AHBIKTATY JKHUIITT MEH KOJIOHHM3AIHS THIFBI3IbIFEI
OarajiaH/pl.

Haruxenep. Co3puiMaiibl KaTapayib/li THHTHBHT Ke3iHze Streptococcus mutans MOHOJOMHHAHTTHI IPOQHIT
(40,0%) xoHEe NOIMMHUKPOOTHI a’3poOThI-aHadpoOTHl accormanusiap (30,0%) Oaceim Oongsl. Oprama
ayYBIPJIBIK JIOPEXKEI CO3bUIMAIbl KaWbUIFaH MAapOJOHTHT KE3iHJE IOJIUMHUKPOOTH a’po0ThI-aHA3POOTHI
accoumarusuiap  (35,7%), uWHBa3WMBTI OETa-TEMOJMTUKAJBIK CTPEHTOKOKK mpodmmi (21,4%) sxoHe
Streptococcus mutans MOHOIOMUHAHTTHI Tipodwi (21,4%) sxui aHBIKTAIIBL.

Tankpuiay. KynbTypanblk 3epTTey AepeKTepi M'MHIMBUTTEr1 HETi3iHEH PE3HICHTTI KOKKTHI NpodHibIeH
MApOJIOHTUTTET aHAFYPIBbIM OPTYPJIi IOJUMHUKPOOTHI KOHE aHa’poOTapMeH OailaHBICTBI TPOQHIbIEpTe
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aybICyIpl KepceTeni. YITiHIH a3 00jybl, cay Oakpliay TOOBIHBIH OOJIMAybl JKOHE KYJIbTYPANBIK 9JICTIH
meKTeyiepi cebemn-canaapiblK HeMece eMIIK KOPBITHIH/BI JKacayFa MYMKIHIIK OepMeni.

KopbITBIHABI. 3epTTEITCH MAPOIOHT ayPYJIaphl OPTYPIi KYJIbTYPAIBIK MEKPOOHUOIOTUSIIBIK TPO(GUITLICPMEH
cunartanabl. JKalbUlFaH MapoJIOHTUT KE31HIEr KypJeli aspo0ThI-aHadpOOTHl acCOLUAIUIIAPIBIH JKOFaphl
yiieci MEKpOOHOIOTHUSIIBIK, TPO(GUITUPIEYIiH MPaKTUKAIBIK MaHBI3bIH KOPCETEli; HAKTH aHTUMHUKPOOTHIK €M
ChI30aapBIHBIH THIMJILUIIT] )KE€Ke IPOCTIEKTHBTI 3ePTTEY/l KaKET eTei.

Tyiiinai ce3aep: mMapoJOHTTHIH KaObIHY aypyJiaphl; CO3BUIMAIIBI KATapalibJli THHTUBUT; CO3BUIMAIBI XKaHbUIFaH

MapoJOHTHUT;, ad3pPOOTHI-AaHAIPOOTHI
cTaUITOKOKKTap; MUKPOOTHIK OcitHe.

INTRODUCTION

For many years, inflammatory periodontal
diseases (IPDs) have remained a major
component of dental pathology because of their
high prevalence, recurrent course, and impact
on tooth-supporting tissues. In the Republic of
Kazakhstan, contemporary epidemiological
screenings have reported very high prevalence
in selected adult cohorts [3], representing an

important challenge for dental care and
prevention.
The modern epidemiological landscape is

characterized by the absence of a pronounced
downward trend in the burden of IPDs.
Researchers note a shift of destructive
periodontal pathology toward younger age
groups, including children and adolescents [4].
A change in the clinical course has also been
described, with high-intensity alveolar bone
destruction [5] and a growing proportion of
aggressive, rapidly progressive forms [6]. The
2022 WHO global oral health report likewise
emphasizes the substantial worldwide burden
of periodontal disease [1].

In modern periodontology, it is universally
recognized that the leading role in the
etiopathogenesis of inflammatory-destructive
processes belongs to polymicrobial dysbiosis
associated with the formation of highly
organized oral microbial biofilms [7,8].
Although the species composition of
periodontopathogens has been studied in detail
to date [9], traditional approaches to the
treatment of IPDs based on standard
antimicrobial therapy demonstrate insufficient
efficacy in many clinical scenarios [10].
Standard antiseptics and antibiotics are
frequently unable to prevent the recurrence and
progression of periodontal tissue destruction.
This limitation is driven by the unique
physiological properties of the microbial
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biofilm, specifically the presence of a
protective exopolysaccharide matrix that
minimizes drug diffusion [11], the formation of
persister cells, and the development of
multidrug resistance within bacterial consortia
[12].

Overcoming biofilm resistance successfully
requires a  pathogenetically  justified
combination therapy utilizing agents capable of
not only exerting a direct bactericidal effect on
microorganisms but also effectively disrupting
the structures of the matrix itself [13]. In
clinical practice, there remains a substantial
demand for identifying and implementing low-
toxicity, biocompatible agents that possess a
prolonged therapeutic effect.

In this context, microbiological
characterization of the periodontal biofilm may
support the rational selection of adjunctive
antimicrobial strategies, including approaches
aimed at disrupting the biofilm matrix [13] and
controlling  anaerobe-associated  microbial
communities [14].

OBJECTIVE

To perform an in-depth comparative analysis of
the qualitative and quantitative microflora
composition within the gingival biotopes of
patients with chronic catarrhal gingivitis and
chronic generalized periodontitis of moderate
severity.

SCIENTIFIC NOVELTY

The study provides a direct culture-based
comparison of microbial profiles in gingival
sulcus biofilm from chronic catarrhal gingivitis
and periodontal pocket biofilm from moderate
chronic generalized periodontitis within a
single clinical dataset. The findings
characterize a shift from predominantly
resident coccal and Streptococcus mutans-
associated profiles toward more diverse
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polymicrobial aerobic-anaerobic associations
in the more destructive periodontal condition.

MATERIALS AND METHODS

Study groups and microbiological sampling

To fulfill the established tasks and investigate
the physiological (resistance) properties of oral
in-depth

microbial consortia, an

42%
(10 patients)

Chronic catarrhal
gingivitis
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microbiological study was conducted on 24
patients. Within the study sample, 10
individuals (41.7%) were diagnosed with
chronic catarrhal gingivitis, and 14 individuals
(58.3%) were diagnosed with chronic
generalized periodontitis of moderate severity
(Figure 1).

Chrenic generalized periodontitis
of moderate severity

58%
(14 patients)

Figure 1 - Distribution of patients included in the microbiological study phase by IPD nosological forms (n = 24)

Subgingival and gingival biofilm samples
collected on sterile absorbent paper points (1ISO
size No. 25) were transported to the laboratory
in tubes containing 1.0 mL of sterile saline
solution (pH 7.2—7.4) within 1-2 hours.

During the pre-analytical preparation stage, to
desorb microbial consortia from the surface of
the paper carrier, the tubes were subjected to
intensive mixing on a micro-shaker (vortex) for
60 seconds. The resulting suspension was
considered the baseline 10! dilution.
Subsequently, a series of serial tenfold dilutions
ranging from 102 to 107 was prepared by
sequentially transferring 0.1 mL of the
microbial suspension into tubes containing
sterile saline. Then, 0.1 mL of the resulting
wash from each dilution was inoculated onto
the surface of solid selective, differential-
diagnostic, and elective nutrient media.
Isolated colonies of bacterial and mycotic
strains were obtained using the following panel
of differential-diagnostic, selective, and
elective media:

« Blood agar (BA) - for the isolation of
fastidious and non-fastidious facultative

93

anaerobic and strict anaerobic microorganisms
(incubation was performed in parallel using two
Petri dishes under aerobic and anaerobic
conditions);

* Yolk-salt agar (YSA) - for the selective
isolation of microorganisms of the genus
Staphylococcus and evaluation of their
lecithinase activity;

* Endo agar - for the isolation and primary
differentiation of Gram-negative enterobacteria
(family Enterobacteriaceae);

» Sabouraud dextrose agar (SDA) - for the
isolation and quantitative enumeration of yeast-
like fungi of the genus Candida and
filamentous molds.

The cultivation of strict anaerobic members of
the periodontopathogenic microbiome was
performed in specialized micro-anaerobic jars
using gas-generating packs that ensured the
creation of a controlled hypoxic atmosphere
containing 80% nitrogen (N2), 10% carbon
dioxide (COz2), and 10% hydrogen (H>).
Inoculated media were incubated in standard
laboratory incubators at a temperature of 37°C.
Incubation periods ranged from 24 to 72 hours,
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depending on the biological properties and
growth rate of the expected microorganism
species. Quantitative enumeration of the results
was simultaneously performed by counting the
emerged isolated colonies, followed by
recalculating them into colony-forming units
per milliliter of the wash (CFU/mL).

The identification of the isolated pure bacterial
cultures and mycotic strains to the species level
was carried out based on the evaluation of their
tinctorial (Gram staining), morphological,
cultural, and biochemical properties in
accordance with the following regulatory and
methodological documents:

- Order of the Ministry of Health of the USSR
No. 535 dated April 22, 1985, "On the
Unification of Microbiological
(Bacteriological) Research Methods Used in
Clinical Diagnostic Laboratories of Treatment
and Prophylactic Institutions™ (utilized as the
baseline methodological guideline for test
unification);

- Patent for Invention of the Republic of

Kazakhstan No. 19106, "Method for
Identification of  Streptococci” (authors:
Baymuratova M.A., Voronina  V.E.,

Koshzhanova R.Zh., Orynbayeva Zh.U.)),
registered in the State Register of Inventions of
the Republic of Kazakhstan. Based on this
patent, accelerated differentiation of oral
streptococci vegetating within the oral biofilm
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was performed according to their specific
enzymatic profiles.

Statistical analysis

Detection frequencies were summarized as
absolute numbers and percentages.
Colonization density was reported in log
CFU/mL as M + m, consistent with the source
dataset. The study is descriptive; no inferential
between-group statistical testing was reported.

RESULTS

3.1. Chronic catarrhal gingivitis

In accordance with the study design described
in the Materials and Methods section, an in-
depth laboratory analysis was performed to
thoroughly investigate the physiological
characteristics and structural composition of
microbial consortia within the gingival biofilm
of patients with inflammatory periodontal
diseases.

Initial bacteriological screening of the gingival
sulcus content in a designated subgroup of
patients with chronic catarrhal gingivitis (n =
10) prior to the initiation of etiotropic therapy
revealed a complex, multicomponent system of
bacterial colonization.

The complete qualitative species composition
and quantitative bacterial load (colonization
density) within the gingival sulcus for this
patient cohort are presented in Table 1.

Table 1 - Species composition and colonization resistance levels of the gingival sulcus microflora in patients with chronic

catarrhal gingivitis prior to treatment (n = 10)

. . Frequency of Occurrence, | Colonization Density, (M
No. Isolated Microorganisms abs.q(%) y + m, log CFU/mL) Y. (
1 Staphylococcus aureus 3 (30,0%) 5,24+0,18
2 Staphylococcus epidermidis 8 (80,0%) 6,02 £0,22
3 Staphylococcus haemolyticus 2 (20,0%) 3,15+£0,14
4 Streptococcus mutans 5 (50,0%) 5,68 £0,19
5 Streptococcus milleri 3 (30,0%) 4,76 + 0,15
6 Streptococcus mitis 6 (60,0%) 4,12+0,26
7 Enterococcus faecium 1 (10,0%) 348+0,11
8 Micrococcus spp. 2 (20,0%) 5,04+0,21
9 Aerococcus spp. 2 (20,0%) 4,32 +0,17
10 Gemella spp. 1 (10,0%) 5,18+0,23
11 Actinomyces spp. 4 (40,0%) 325+0,12
12 Candida albicans 2 (20,0%) 2,10 + 0,08
13 Bacteroides spp. 1 (10,0%) 3,12+0,16
14 Prevotella intermedia 1 (10,0%) 2,85+0,14
15 Fusobacterium nucleatum 2 (20,0%) 392+0,18
Note: The frequency of occurrence was calculated based on the total number of patients with gingivitis included in
the microbiological phase of the study (n = 10).
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An analysis of the verified microbial landscape
structural composition indicated that in chronic
catarrhal gingivitis, the  qualitative
composition of the gingival sulcus content is
predominantly represented by members of the
resident and stabilizing oral microflora (Table
1). The study established that facultative
anaerobic streptococci occupy a leading
position within the microflora structure; among
these, the highest frequencies of occurrence
were recorded for Streptococcus mutans strains
at 50.0% of cases (n = 5) and Streptococcus
mitis strains at 60.0% of observations (n = 6).
Opportunistic  pathogens vegetating from
adjacent ecological niches of the body were
also recorded within the inflammatory focus.
Specifically,  Staphylococcus  epidermidis
(80.0%, n = 8), Staphylococcus aureus (30.0%,
n = 3), and Enterococcus faecium (10.0%, n =
1) strains were isolated in etiologically
significant titers.

Periodontopathogenic bacterial species and
yeast-like fungi of the genus Candida albicans
(20.0%, n = 2) exhibited a relatively low
proportion in the overall structure of the
microbial focus. True periodontopathogens
with  moderate-to-high  association  with

TEPANEBTUYECKAA CTOMATONOr A

3/2026

destructive processes (Bacteroides spp. and
Prevotella intermedia strains) were detected in
a minimal percentage of cases—at 10.0% (n =
1) for each microbial group, respectively. The
negligible concentration of Gram-negative
anaerobes and rod-shaped bacteria clearly
differentiates the microbial profile of catarrhal
gingivitis from severe destructive lesions of the
tooth-supporting structures.

Thus, in chronic catarrhal gingivitis, the
gingival sulcus microflora showed relative
homogeneity, with a predominance of resident
coccal flora. The presence of staphylococci and
initial detection of Gram-negative anaerobes
may be relevant when considering the risk of
maturation of a pathogenic subgingival biofilm;
however, the present descriptive data do not by
themselves establish the efficacy or necessity of
a specific antibacterial regimen.

To select an effective treatment strategy, it was
necessary to identify the dominant
microorganism species triggering the gingival
inflammatory response.
A structural analysis of the microflora
distribution in patients with chronic catarrhal
gingivitis is clearly presented in Table 2.

Table 2 - Structural distribution of dominant microflora groups within the gingival sulcus in patients with chronic

catarrhal gingivitis prior to treatment (n = 10)

Characteristics of the Dominant Microbial Frequency of Detection, Proportion in the Sample
No. .
Profile abs. Structure (%)
1 Monodominant profile of Streptococcus 4 40 0%
mutans
Polymicrobial aerobic-anaerobic mix
2 (Actinomyces spp. / Staphylococcus 3 30.0%
epidermidis / Bacteroides spp.)
3 Streptococcus milleri 1 10.0%
4 Staphylococcus aureus 1 10.0%
5 Associated niche microorganisms 1 10.0%
(Enterococcus faecium / Candida albicans)
Total 10 100.0%

As indicated by the obtained results, in
individuals with chronic catarrhal gingivitis,
the leading etiologically significant role in
maintaining the inflammatory process belonged
to the streptococcal microflora, with a
predominance of Streptococcus mutans strains
in 40.0% of cases (n = 4), as well as an
associated polymicrobial aerobic-anaerobic
mix including consortia of Actinomyces spp.,
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Staphylococcus epidermidis, and Bacteroides
spp. in 30.0% of observations (n = 3). The total
share of these microflora groups accounted for
more than two-thirds (70.0%) of the total
volume of the studied periodontal focus
microflora. The proportions of the remaining
etiologically significant members of the
microflora were distributed evenly. Isolated
dominance of aggressive opportunistic strains
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of Streptococcus milleri and Staphylococcus
aureus was verified in 10.0% of cases each (1
patient per group).

Associations of microorganisms migrating
from other sites of the oral cavity or from the
external environment (including Enterococcus
faecium strains and fungi of the genus Candida
albicans) also accounted for 10.0% of the
overall distribution structure.

Thus, the microbial landscape of the gingival
sulcus in chronic catarrhal gingivitis showed
heterogeneity of species composition. Against
the background of resident oral flora
persistence, pathogenic and opportunistic

10.0%
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bacterial associations were also detected.
Streptococcus mutans-associated profiles and
complex aerobic-anaerobic mixed infections
accounted for the largest proportions among the
dominant profiles, supporting the relevance of
microbiologically informed management rather
than a uniform antimicrobial approach.
Overall, within the baseline microbial
landscape of the gingival sulcus in chronic
gingivitis, two primary microflora variants
prevailed (streptococcal predominance or
polymicrobial associations), which collectively
accounted for 70.0% of all cases (Fig. 2).

Microbial Profiles
S. mutans monodominant profile
Paolymicrobial aerobic-anaerobic mix
Streptococcus milleri
Staphylococcus aureus

Associated niche combinations
(E. faecium / C. albicans)

Figure 2 - Structural distribution of etiologically significant microbial profiles in chronic catarrhal gingivitis (n = 10)

This distribution illustrates the principal
microbial profiles identified in chronic
catarrhal gingivitis and supports further
evaluation of antimicrobial approaches active
against both isolated microorganisms and
structured polymicrobial biofilms.

3.2. Chronic generalized periodontitis of
moderate severity

The results regarding the qualitative and
quantitative composition of the microflora
within the periodontal pockets of patients with
chronic generalized periodontitis of moderate
severity are presented in Table 3.

Table 3 - Species composition and quantitative parameters of the periodontal pocket microflora in patients with chronic

generalized periodontitis prior to treatment (n = 14)

. . Frequency of Occurrence, | Colonization Density, (M
No. Isolated Microorganisms abs. (%) + m, log CFU/mL)
1 Porphyromonas gingivalis 1 (7,1%) 4,48 +0,12
2 Bacteroides spp. 2 (14,3%) 2,80+ 0,50
3 Prevotella intermedia 2 (14,3%) 4,11+ 0,64
4 Selenomonas spp. 2 (14,3%) 4,00+ 0,10
5 Peptostreptococcus spp. 1 (7,1%) 6,00+ 0,12
6 Fusobacterium nucleatum 1 (7,1%) 4,48 +0,12
7 Clostridium spp. 2 (14,3%) 2,30+ 0,10
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. . Frequency of Occurrence, | Colonization Density, (M
No. Isolated Microorganisms abs. (%) + m, log CFU/mL)
8 Veillonella spp. 2 (14,3%) 3,50+ 0,50
9 Staphylococcus aureus 2 (14,3%) 6,17+ 0,47
10 Staphylococcus hominis 5 (35,7%) 5,02+043
11 Staphylococcus epidermidis 3 (21,4%) 5,07+ 0,84
12 Staphylococcus haemolyticus / cohnii 2 (14,3%) 421+0,26
13 Streptococcus mutans 5 (35,7%) 5,33+0,21
14 Streptococcus salivarius 3 (21,4%) 5,57+ 1,62
15 Streptococcus milleri 2 (14,3%) 4,46 + 1,68
16 Streptococcus mitis 3 (21,4%) 4,28+ 0,19
17 Streptococcus agalactiae 3 (21,4%) 4,18+0,18
18 Micrococcus spp. 3 (21,4%) 3,71£ 0,33
19 Neisseria spp. 1(7,1%) 3,30£0,12
20 Aerococcus spp. 2 (14,3%) 4,32+042
21 Enterococcus faecium 1(7,1%) 4,00+ 0,12
22 Candida albicans 1(7,1%) 1,70 £ 0,12
Note: The calculation of the frequency of occurrence and colonization density in logarithms was performed strictly
based on the total number of patients with chronic generalized periodontitis included in this laboratory phase (n =
14).

An analysis of Table 3 indicates that coccal
bacteria predominated within the periodontal
pocket content in Cohort Il patients. They were
detected in a mixed culture with other
microorganisms in the majority of patients,
specifically in 71.4% of cases (n = 10).
Compared to Cohort | patients (those with
catarrhal gingivitis), the microflora
composition exhibited significant species
diversity and higher aggressiveness of the
isolated bacteria.

Within the structure of the coccal flora, the
proportion of various facultative anaerobic
streptococcal species accounted for 35.7% (n =
5), representing a substantial portion of the
isolated microflora. Along with this, the species
spectrum expanded significantly, and the
colonization  density of resident and
opportunistic staphylococci increased. Within
the periodontal pocket content, along with
Staphylococcus aureus and Staphylococcus
epidermidis, Staphylococcus hominis (35.7%),
(n = 5) and Staphylococcus cohnii (14.3%), (n
= 2) strains were isolated with high frequency.
Furthermore, anaerobic members of Gram-
positive cocci—specifically
Peptostreptococcus spp. strains (7.1%), (n = 1)
—were detected, possessing a pronounced
capability to maintain and prolong the
destructive inflammatory process within the
tooth-supporting structures. Characteristically,
these anaerobic coccal species were not
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detected in patients with chronic catarrhal
gingivitis.

Gram-negative anaerobic rod-shaped forms and
their associated Gram-negative diplococci
(Neisseria spp. — 7,1%, n = 1) accounted for
up to 28.6% (n = 4) of cases within the sample
structure of the established biocenoses. Among
them, true periodontopathogens—specifically
Porphyromonas gingivalis (7.1%), Prevotella
intermedia (14.3%), and Bacteroides spp.
(14.3%) strains—were among the
periodontopathogenic taxa identified.
Noteworthy is the detection of strict spore-
forming anaerobes of the genus Clostridium
spp. (14.3%), (n = 2) and Gram-negative
anaerobes Fusobacterium nucleatum (7.1%), (n
= 1) within the deep zones of the periodontal
pocket. Their detection is compatible with an
anaerobe-rich periodontal pocket environment
and may accompany more advanced
inflammatory-destructive periodontal changes;
the present culture-based study does not
establish these organisms as independent
biomarkers of tissue hypoxia or disease
progression.

The species composition and structural
characteristics of the associated etiologically
significant microflora profiles that determine
the nature of the inflammatory-destructive
process in chronic generalized periodontitis of
moderate severity in Cohort Il patients are
presented in Table 4 and Figure 3.
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As indicated by the results of the performed
bacteriological analysis, a complex and diverse
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microflora was detected within the periodontal
pockets prior to the initiation of treatment.

Table 4 - Structural distribution of dominant microbial profiles within the periodontal pockets in patients with chronic

generalized periodontitis prior to treatment (n = 14)

No Isolated Microoraanisms Frequency of Colonization Density,
) g Occurrence, abs. (%) | (M £ m, log CFU/mL)
Polymicrobial aerobic-anaerobic mix (Staphylococcus
aureus / Porphyromonas gingivalis / Streptococcus 0
L . : +
1 milleri / Prevotella intermedia / Staphylococcus 5 (35.7%) 5,31£0,38
epidermidis)
2 Invasive beta-hemolytlg streptococcal profile 3 (21,4%) 41840.18
(Streptococcus agalactiae / Streptococcus pyogenes)
3 Monodominant profile of Streptococcus mutans 3 (21,4%) 5,33 +0,21
4 Associations of adjgcent ecc_JIoglcaI niche mlcrofl_ora 2 (14,3%) 3,654 022
(Enterococcus faecium / Acinetobacter calcoaceticus)
5 Yeast-like fungi of the genus Candida albicans 1 (7.2%) 1,70£0,12
Total 14 (100.0%) —
Microbial Profiles
mmm  Polymicrobial aerobic-anaerobic mix
=== |nvasive beta-hemolytic streptococcus
S. mutans monodominant profile
mm=  Microflora of associated niches
mmm Candida albicans

Figure 3 - Structural distribution of etiologically significant microbial profiles in chronic generalized periodontitis
(n=14)

According to Table 4, the most frequent
dominant  microbial  profile ~was a
multicomponent aerobic-anaerobic mix, the
detection frequency of which reached 35.7% of
cases (n = 5) out of the total sample size of (n =
14). This profile included Staphylococcus
aureus, Porphyromonas gingivalis,
Streptococcus milleri, Prevotella intermedia,
and Staphylococcus epidermidis strains.

The second highest verification frequency was
shared by two microbial groups: an invasive
beta-hemolytic streptococcal profile
(comprising Streptococcus agalactiae and
Streptococcus pyogenes consortia) and a
monodominant profile of Streptococcus
mutans. The proportion of each within the
sample structure was recorded at 21.4% (n = 3)
observations each, respectively). Bacteria
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migrating from other sites of the oral cavity or
from the external environment (Enterococcus
faecium and Acinetobacter calcoaceticus) were
also identified, accounting for 14.3% (n = 2).
Yeast-like fungi of the genus Candida albicans
were isolated in a minimal number of cases, at
7.2% (n=1).

The qualitative and quantitative reorganization
of the microbial landscape in moderate chronic
generalized periodontitis was characterized by
a greater proportion of associated aerobic-
anaerobic mixed infections (35.7%) and
invasive beta-hemolytic streptococcal profiles
(21.4%). These findings are consistent with a
shift toward a more complex dysbiotic
community in deeper periodontal sites and
support further evaluation of adjunctive
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antimicrobial ~ approaches
polymicrobial biofilms.
DISCUSSION

The study demonstrates distinct culture-based
microbial patterns in chronic catarrhal
gingivitis and moderate chronic generalized
periodontitis. In gingivitis, the dominant
profiles were primarily associated with
Streptococcus mutans and mixed aerobic-
anaerobic consortia, while the periodontitis
cohort showed a greater diversity of organisms
and a larger contribution of polymicrobial
aerobic-anaerobic and beta-hemolytic
streptococcal profiles. This pattern is consistent
with progressive ecological restructuring of the
periodontal biofilm as the clinical condition
becomes more destructive.

directed at

The results should be interpreted as a
description of cultivable microbial
communities rather than a complete

characterization of the periodontal microbiome.
Culture methods remain clinically useful
because they identify viable microorganisms
and allow guantitative assessment of colony-
forming units, but they do not capture non-
cultivable taxa or the full taxonomic and
functional diversity of polymicrobial biofilms.
The findings have potential clinical relevance
for selecting a microbiologically informed
treatment strategy. At the same time, detection
of a particular microbial profile cannot be
equated with demonstrated susceptibility to a
specific antiseptic or antimicrobial agent.
Treatment-effect conclusions require dedicated
in vitro susceptibility data and, ultimately,
prospective clinical evaluation.
LIMITATIONS

The study is limited by the small sample size (n
= 24), unequal group sizes, and absence of a
periodontally healthy control group. Age, sex,
smoking status, systemic comorbidities, oral-
hygiene indices, periodontal probing depth,
clinical attachment level, and other potential
confounders were not reported in the submitted
dataset.

The analysis was culture-dependent and
therefore reflects only the viable cultivable
fraction of the gingival and subgingival
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microbiota. No  molecular  profiling,
sequencing, or inferential between-group

statistical analysis was reported. In addition, the
source manuscript described an in vitro
antimicrobial testing protocol but did not
provide a complete quantitative result set for
that component; accordingly, the present article
does not draw treatment-efficacy conclusions
from it.

PRACTICAL SIGNIFICANCE
Culture-based  assessment of  dominant
microbial consortia may complement clinical
periodontal examination by identifying viable
aerobic and anaerobic organisms and by
distinguishing simpler resident-coccal profiles
from more complex polymicrobial
communities. Such information may be useful
when planning adjunctive microbiological
testing and antimicrobial stewardship, but
should not replace guideline-based periodontal
diagnosis and treatment.

FUTURE RESEARCH

Further studies should include larger and
clinically characterized cohorts, a periodontally
healthy control group, standardized periodontal
indices, molecular microbiome profiling, and
prespecified statistical comparisons. Separate
in vitro and clinical studies are required to
evaluate the susceptibility of identified
microbial consortia and the efficacy and safety
of specific adjunctive antimicrobial agents.
CONCLUSION

Chronic catarrhal gingivitis and moderate
chronic generalized periodontitis showed
different culture-based microbial profiles.
Gingivitis was dominated by Streptococcus
mutans-associated and polymicrobial aerobic-
anaerobic profiles, whereas periodontitis
demonstrated greater microbial diversity and a
higher contribution of complex aerobic-
anaerobic associations and beta-hemolytic
streptococci. These results support the value of
microbiological profiling as an adjunct to
clinical periodontal assessment. Because of the
descriptive  design and  methodological
limitations, the findings do not establish
causality or the efficacy of a specific
antimicrobial treatment.
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JAEKJAPALUSJIAP

ABTOpaapabIH yieci. AyoakupoBa C.M.: TYKbIpbIMIaMa KOHE 3epTTeY TU3aHbI, KITMHUKAIBIK MaTepHaIbl
KUHAY, ofeOu NepeKTepai eHIey, Kobka3OaHBIH OacTamksl HYCKAachlH naibiHAay. Meprembaea X.C.:
KJIMHUKAJIBIK MaTepUanIbl TAJAAy KOHE HHTEPIIPETalMsIay, FUIBIMU JKETEKIIITIK, KOJKa30aHb! ChIHU KalTa
Kapay JKoHe KOPBITBIHBI HYCKACHIH MaKyJI/ay.

Mynaenep KaKTbIFbIChI. ABTOpJIap MYIAEIEP KAKThIFBICBIHBIH J)KOK €KEHIH MM .

Kapaxbuianapipy. 3epTTey ChIPTKBI KapKbIUIaHIBIPYCHI3 )KYPTi3UIdi.

JOTHKAJIBIK ACHeKTijiep :KoHe AaKNapaTTAHAbIPLUIFAH KeJiciM. 3epTTey KIMHUKAIBIK ToXipudene
KaObUIJAHFaH STHKAJBIK KarugaTTap MEH NalMeHTTEpIiH KYKbIKTapblH cakTay TajanTapblHa CoWKec
xyprizinni. IlanueHTrepre KaThICThl KIMHUKAIBIK aKIapaT KYMHUAIBUIBIK KaFuOaTTapblH CAaKTail OTHIPBII
nanalaHbUIIbL.

JepexTepain KoukeriMaiiiri. Ocel 3epTTey OaphIChIHIA NailalaHBUIFAH JKOHE TaJJIaHFaH JEPeKTep
MaKallaHbIH MOTIHI MEH KecTellepiHie YChHbUIFaH. Kaker OonFaH >karmaiia KOCHIMINIA JepeKTepli Xat-
xabapra jkayanThl aBTOp/aH HeTi3/IeNITeH cypay OOWBIHIIA ayFa O0aIbl.

Kapusiiay Typanabl MajiMaeMe. ABTOpIapAblH MaNiMJeyiHIEe, MaTeprai OypblH Oacka OacklibIMaapaa
xKapusaHOaraH KoHe OacKka Oacmanap/a Kapaiyaa eMec.

JEKJAPALIUU

Bxkaan aBTopoB. AyOakupoBa C.M.:. KOHLENTyalIu3alMs W JU3aliH HCCIICIOBAaHUSA, COOpP KIMHUYECKOTO
MaTepuanga, oOpaboTKa JIMTEpPAaTypHBIX MJAaHHBIX, IOATOTOBKA IE€PBOHAYAIBHOIO TEKCTa PYKOIMCH.
MeprembaeBa X.C.: aHaIM3 W UWHTEpHOpeTalysi KIMHUYECKOTO MaTepHana, HaydHOe PYKOBOJCTBO,
KPUTHYECKHUI TIEPECMOTp U YTBEPIKICHHE OKOHYATEIIbHON BEPCUU PYKOIIHCH.

KoudaukT natepecoB. ABTOPHI 3asBISIIOT 00 OTCYTCTBUH KOH(JINKTa HHTEPECOB.

dunaHcupoBaHue. VccnenoBanue BEIITOJHEHO 03 BHEIIHETO (PMHAHCHPOBAHHUSL.

JTnyeckne acnekTsl W UHGOPpMHPOBaHHOe corjacue. lccinenoBaHue NPOBOIWIOCH C COOJIIOJCHUEM
OOIIENPUHSATHIX TUIECKUX MPUHLUIIOB KIMHUYECKOHN MPaKTUKKU U TPEOOBAaHUM MO 3aLIUTE MPaB NAlMEHTOB.
Knuanveckas nadopmanys ucmonp3oBaiach ¢ cOOI0IEHIEM IPUHINIIOB KOH(PHUICHINATBHOCTH.
JocTynHocTh AaHHBIX. J[aHHBIE, WCIONB30BAaHHBIE W NPOAHAIM3WPOBAHHBIE B PaMKax HACTOSIIErO
HCCICa0BaHusA, IPEACTAaBJICHLI B TCKCTC U Ta6J'II/IHaX CTaThH. HpI/I HCOGXO}II/IMOCTI/I JOITOJIHUTCIBbHBIC JAaHHBIC
MOTYT OBITh IIPEIOCTABIEHBI ABTOPOM 151 KOPPECIIOHICHIIMH 110 0OOCHOBAHHOMY 3aIpocy.

DECLARATIONS

Author contributions. Aubakirova S.M.: conceptualization and study design, collection of clinical material,
literature processing, and writing of the original draft. Mergembayeva H.S.: analysis and interpretation of
clinical material, supervision, critical review, and approval of the final manuscript.

Conflict of interest. The authors declare no conflict of interest.

Funding. The study received no external funding.

Ethical considerations and informed consent. The study was conducted in accordance with generally
accepted ethical principles of clinical practice and requirements for the protection of patients’ rights. Clinical
information was used with due regard for confidentiality.

Data availability. The data used and analyzed in this study are presented in the text and tables of the article.
Additional data may be obtained from the corresponding author upon reasonable request.

Publication statement. According to the authors, this material has not been published previously and is not
under consideration by another publisher.

ABTOPJIAP TYPAJIBI MOJIIMET:

Ay06akupoBa Cayne ManapOeKoBHa - CTOMATOJIOT Adpirep, « EyponanblKk MMIUTaHTALUS OPTAJIBIFBD, AJIMAaTH,
Kazakcran. E-mail: Sauleshal991@mail.ru. ORCID: 0000-0003-1260-2730.

101



& TEPATIEBTHHECKAR CTOMATONOT A 3/2026

MeprembaeBa Xaguma CaTtMaraMOeTOBHA - MEIUIIMHA FHUIBIMIApPLIHBIH JokTophl, C.JK. Acdennuspos
aTelHAaFrel Kazak yITTHIK MeAWIMHA YHHBEPCHUTETIHIH epeceKkTep JKoHe Oaiamap CTOMAaTOJOTHSICHI
kadeapachiHbIH Tpodeccopsl, ak-0eT (IIaCTUKAIBIK) CTOMATOXUPYPIus Kypceol, Anmarel, Kasakcran. E-
mail: hmergembayeva@mail.ru. ORCID: 0000-0003-9659-9473.

CBEJEHUS OB ABTOPAX:

AybakupoBa Cayne ManapOekoBHA - Bpad-cTOMAToyior, «EBporeicKkuil WMIUIaHTAIIMOHHBIA IEHTPY,
Anmarsl, Kazaxcran. E-mail: Sauleshal991@mail.ru. ORCID: 0000-0003-1260-2730.

MeprembaeBa Xaanma CatmMaramMOeTOBHA - JOKTOP MEIUIIMHCKHUX HayK, mpodeccop Kadeapsl B3pOCIOn u
JIETCKOW CTOMATOJIOTUH ¢ KYPCOM YETIOCTHO-JIUIEBOH (Tu1acTuyeckoii) cromaroxupyprun HAO «Kazaxckuii
HAIMOHATBHBIN MeauuuHckuit yHuBepcuteT umenun C.J[.Achenausposay», Ammartsl, Kaszaxcran. E-mail:
hmergembayeva@mail.ru. ORCID: 0000-0003-9659-9473.

AUTHOR INFORMATION:

Saule M. Aubakirova - dentist, European Implant Center, Almaty, Kazakhstan. E-mail:
Sauleshal991@mail.ru. ORCID: 0000-0003-1260-2730.

Hadisha S. Mergembayeva - Doctor of Medical Sciences, Professor, Department of Adult and Pediatric
Dentistry with a course in Maxillofacial (Plastic) Dental Surgery, Asfendiyarov Kazakh National Medical
University, Almaty, Kazakhstan. E-mail: hmergembayeva@mail.ru. ORCID: 0000-0003-9659-9473.

102



https://dentistrykazakhstan.kz






	b0f4f43ed49696ede382c4d056759dfa0f43f18ebb53e6998fa59ce90948d724.pdf
	dff89f5398bf066532e7e32ea015869d4a9f1c7ddfe4be00e79345a219bcb2d3.pdf

	14040bce54ad16cf111a0a338cf7005c7cad11cb2ed8068508340626f6e62869.pdf
	b0f4f43ed49696ede382c4d056759dfa0f43f18ebb53e6998fa59ce90948d724.pdf
	d3ab560faa1c61e4a7d683df8927318468296424958b22e3d8aa7d8fb7c7f46e.pdf
	b9f95f7a65b18a5e7cf9eb1aee7f2cd41c886c555290d9b134d59bf8cca4ea4a.pdf
	dff89f5398bf066532e7e32ea015869d4a9f1c7ddfe4be00e79345a219bcb2d3.pdf


