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PEJAKTOPCKAA CTATbHSA

Oco0eHHOCTHM HallMCaHUs MEeOUIIMHCKUX CTaTen

KocbsiueBa MapuHa AjleKcaHIpPOBHA

@I'BOY BO «Mockosckuii 20ocydapcmeetHslil yHusepcumem nuuiegsix npoussoocme»
Adpec: 125080, Mockea, Bonokonamckoe wocce, dom 11

E-mail: kosychevama@mgupp.ru

Xopoxopuna 'asmmHa AHaTo/IbeBHA

@I'BEOY BO «Mockosckuti 20cydapcmeeHHblil yHugepcumem nuujessix npou3eoocmae»
Adpec: 125080, Mockea, Bonokonamckoe wocce, dom 11

I'EOY BO Mockogckoti obnacmu «Akademus coyuanbHoz0 ynpaesaeHus»
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E-mail: galina_rgsu@mail.ru

PaccMaTpuBalOTCSI OCHOBHbIE OCOOEHHOCTM O(OpPMJIEHMSI HAyUYHBIX MEOULIMHCKUX CTaTeit,
TpeGOBaHMS K MX CTPYKTYPUPOBAHMIO M COIEpKaHMIO0. AHaIM3UPYIOTCS BOIPOCHI STUKU
TpeCTaBIeHNs Pe3y/IbTaTOB UCCAeI0BaHMIi B 00/1aCTY MEOUIIMHBI.

Kniwoueevle cnoea: HayuyHas craThsl, IMRAD, KIMHMYECKUIT Ciaydai, 3TMKA MeOULMHCKUX
Ty 6IKanuit

MupoBoe HaydYHOe COOOBIIECTBO MPEIbSIBIISIET CTPOrMe TPe6GOBAHUS K U3JIOKEHMIO Pe3yIbTaTOB HAYUHBIX U3bI-
ckaHuit. ITpeskme Bcero peub UAeT O YeTKOM ITOHMMAaHUY aBTOPAMM CYyTU HayUHOI CTaTby: BHE HAJTUUMS HOBU3-
HBbI TIPeICTaBJIEHHOTO MCC/IeIOBAHNSI HayYHasl KOMMYHMKALIVSI TepSeT CBOIO aKTyaJbHOCTh. BocmipousBeneHme
aKCHMOMATUYHBIX MTOJOKEHUI, TTPEICTaBISIOMNX CO00/ KOMIMIISIIINIO U3 PaboT IPYTUX aBTOPOB, HE SIBJISIETCS
OCHOBAHMEM [IJIsT TIPUCBAMBAHMS 3TOV MHGPOPMAIIMM CTATyCca HAYYHONM cTaThy. IHBIMU CJIOBaMM, TIOSIBJIEHME
HAyYHOI1 CTaThy JOJKHO COTIPOBOKIATHCSI 000CHOBaHMEM ee HeobxommumocTu. Ho u cTaThbst, 061amaoniast KOH-
KpeTHO1 HOBU3HO 1 MPMU3BaHHAas 3aTI0OJIHUTD BBISIBJIEHHBIN IIPOOEJT B CYIIeCTBYIONIEM 3HaHUM Ha TEMY, TOJIK-
Ha C/IeloBaTh YETKMUM U ITPO3PaUYHbIM KPUTEPUSIM, TTO3BOJISTIONIMM OLIEHUTD CTEIIeHb JOOPOCOBECTHOCTH aBTOpa
/ KOJJIEKTMBA aBTOPOB. U ec/iu yKazaHHbIe TPeOOBAHUS SIBJISIIOTCS ONPeAesIomyMuy il Beex (6e3 UCKITIue-
HMSI) KaUeCTBEHHBIX CTATel, TO CTaThbyY Ha MEIUIIMHCKYE TeMbl 6€3 CTPOTOTO MM CJIeIOBAHMS IIPOCTO He UMEIOT
MpaBo Ha CyIeCTBOBAHME.

B psiaoe CiiydaeB, MEOMIIMHCKNME )KYPHAJIbIl B Poccuu He Bcerma COOTBETCTBYIOT MEXOAYHAPOAHBIM M3OATEIbCKNM
CTaHoapTaM, II0O3TOMY 60JIbIIIasI YaCTh KIMHUYECKOTO U HAY4YHOTrO OITbITa pOCCMﬁCKMX yccienoBaTesieii B 3TOi
0071aCTM TaK U OCTAETCS I/I3OJ'H/II)OBaHHOI7[ OT MMPOBOTI'0 MEAULIMHCKOTO HAYYHOIO 06H.[eCTBa.

CerogHst MeIUIMHA ITOCTEIIEHHO TePSIeT CBOI0 aGCTPaKTHOCTb, TPAHCIMpPYyEMbIe BpauaMM AMArHO3bI JO/IKHbI
CTaTh OTpPakeHMEM MX CIIOCOGHOCTM CMHTE3MPOBaTh BCIO MJOCTYIHYIO MHGMOPMAIIMIO O MallieHTe, HeoOX0mu-
MYI0 IJis1 JaJibHelleil TAKTUKM ero BelleHUs], B KOHTEKCTe HOBEMIIMX MMUPOBBIX NOCTVKEHUIA. ['paMOTHBbIN
KJIMHUIACT JO/KEH MMETDb XOPOIyio 6a3y TeOpeTMUeCcKMX 3HAHUIA U MPaKTUIECKUX HABBIKOB, a TAK)Ke YMETh
KJIMHUYECKU MBICJINTD, BIaJleTb OCHOBAMU JoKa3aTenbHOI Menuiiuubl ([letpos, 2012). [TonyuyeHue 3HaHUIT O
HOBEMIINX MeTOoAaxX JeueHusl ¥ TMOHMMAaHMe CYyTU TOKa3aTelbHOI MeOUIIMHBI, CIIOCOOHOCTh aHaIM3UPOBATh
My6/IMKyeMble HayYHbIe paboThl ¥ MIPUMEHSITh Ha IPaKTHUKe 3P GheKTUBHOE JIeueHe IBJISTIOTCS 3a/I0TOM BbI3I0-
pOBJIeHMS MMAleHTa.

Bompoc 0 KOppeKTHOM IpeAcTaBieHuu ¥ OGOpMIEHUM JI0O60r0 HAYYHOTO MEIUIIMHCKOTO MCCIeIOBaHMUS
HMKOTZA He TepsieT CBOe akKTyaTbHOCTH : aHATMU3UPYIOTCSI OCHOBHbBIE CTPYKTYPHbIE KOMITOHEHThI MeAUITUHCKUX
crateit (Schein, Farndon, Fingerhut, 2001; Xwucamos, 2016), BOIpOChl BU3yaau3aluy MPeACTaBIeHHOTO
MaTepuasa, STUYHOro oopMIeHMs CChIJIOK B TeKcTe craTbu (Pennio, Ctaxkanse, OguuiioBa, 2018), onucanne
KIMHMYeckux crydaes (Sun, 2013; Florek, Dellavalle, 2016), sTudyeckue acreKTbl TPOBOAVMbIX MCC/IeIOBAHMI
(Schroter, Plowman, Hutchings, Gonzales, 2006), mpuuMHbI OTKJIOHEHUSI TIpeACTaBIeHHbIX Ha PelleH3MpoBaHe
crateit (Heinemann, 2016; Flood, 2017).

Kak yumuposamo
Kocsruea, M. A., & XopoxopuHa, I. A. (2019). OcobeHHOCTI HaIMICAHWs
MenuumHcKnx crateit. Health, Food & Biotechnology, 1(1), 7-13. https://doi.
0rg/10.36107/hfb.2019.i1.5269
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KOCBIYEBA M.A., XOPOXOPMHAT.A.

CrnemyeT OTMETUTb, UTO [JISI HANMMCAHUST MeOUIIMHCKUX CTaTeil CyIIeCTBYIOT cIiel[/ajdbHble PYKOBOMCTBA
10 COCTaBJIeHMIO OTYETHOCTM [IJis aBTOPOB, OMMCHIBAIOMIMX KIMHMYeckue ciayuau (clinical case re-
port) mau mccmenoBauus (clinical trial), ¢ Tem, yTO6bI OHM OBLIM yYBE€pPEHbI B KOPPEKTHOCTU U3BJIEUEHUS
M CUHTe3a TPeICTaB/NeHHBIX MAaHHBIX. DTU PyKOBoACTBA cobpanbl Ha matdopme EQUATOR Network!
(«IToBbIlIEHME KauecTBa M MPO3PAYHOCTM MCCAeIOBaHMIT B o6MacTu 3mpaBooxpaHeHus»). Cetb EQUATOR—
9TO MEXIYHApOAHas MHULMATKBA, IeJIb KOTOPOi - MOBBICUTb HAJEKHOCTh M I[EHHOCTb OITyOGIMKOBAHHOI
JUTEPATYPBI 110 UCCAETOBAaHUSIM B 00JaCTM 3[PAaBOOXPAaHEHMs, OHA TPU3BAaHA COMECTBOBAThH MPO3PAYHOIL
¥ TOYHO! OTUYETHOCTM U 6Gojiee IMMPOKOMY MCITONIb30BAHUIO HANEKHBIX PYKOBOACTB IO OTUETHOCTU. DTU
PYKOBOJCTBA COMepskaT MMUHMMAJIbHBIN CIMCOK TOV MHGOpPMAaLMM, KOTOpasi HeoOXoayumMa IJiT TOTO, UTOOBI
PYKOITMCD OblIa MTOHSITHA YMTATEISIM, MOIJIA BOCIIPOMU3BOAUTLCS APYTMMU MUCCIeI0BATEISIMMU, UCITOIb30BAThCS
BpavyaMy ISl IPUHSITUS pellleHnii Ha KIMHUYEeCKOM YPOBHE U BKJIIOUAThCS B CMCTEMaTHYeckue 0630pbl. ITO
TepBasi CKOOPAMHMPOBAHHAS TOMbBITKA CUCTEMATUYECKM ¥ B IIOOAJBHOM MaciluTabe pelraTh MpobjaeMbl He
BCerga aJeKBaTHOW OTUETHOCTU B MeAuIlMHe. B 3TOl CBSI3M BaKHO YIMOMSIHYTH, UTO KaXXA0e KIMHUYeCKOoe
MccefoBaHMe JO/DKHO OBITh 3aperMCTPUPOBAHO A0 MyOIMKanyu. ITa HeOOXOOMMOCTb BbI3BaHa Te€M, UTOOBI
MIpeqoTBPaTUTh HEHY)KHOe OyOaMpoBaHMe UCCIemIOBaHMIi, TOMOYb MallMeHTaM ¥ OOGIIeCTBeHHOCTY Y3HATh
0 TOM, KaKyue MCCAelOBaHMs 3allJIAaHMPOBAHbI MM YyKe MPOBOMSTCS, a TaKKe YTOOBI ITOMOYb C ITUYECKOIA
9KCITePTU30¥ IIPU PaCCMOTPEHUY aHAJIOTMUHBIX PAOOT U JAHHBIX.

Inst TOTO, YTOOBI TPAaBUILHO OOPMUTH PE3YIbTAThl HAYUHOI pabOThI MequKa, HEOOXOAVMO MPUIEPKUBATHCS
YeTKOI CTPYKTYphbl pykomucu. CyliecTBYeT LieJblit PSifi >KaHPOBBIX BapMaHTOB OGOPMIIEHUS pe3ylbTaTOB
Hay4HbIX M3bICKAHUI MeIMKa, K KOTOPbIM OTHOCST: aMIupuueckyto cratbio (Original / Empirical research),
TeopeTuuecKkyio craTbio (Theoretical research), onucanne kinnuveckoro ciyyas (Case study), KOpOTKMIT OTUET
(Brief report), 0630p muTepaTypsl o TeMe (Literature review), perieHsus Ha KHUTY (Book review), cTaThst MHeHME
(Opinion paper).

oMImpuyeckasl cTaTbsl CTpykTypupyetcs mo tuiry IMRAD (Introduction, Methods, Results and Discussion).
TeKCT SMIMPUYECKOIL CTATHY TFOO0TO UCCIeOBAHMS 00BIYHO ITOIPA3ENSIOT Ha CeKIMM «BBeneHMe», «MeTombI»,
«Pesynbratel 1 O6cykmenue» (Introduction, Methods, Results and Discussion), oTpaxawomyumu caM MpolLiece
uccnemoBanms. YacTo CeKIMM BKIIIOUAIOT IT0/I3arOJIOBKM, TO3BOJISIIONINE elle 6ojiee UeTKO IPe[CTaBJSTh
CYTh TIPOBEIEHHOTO aBTOPOM MccienoBaHus. Kpome Toro, yobast cTaThsl AOMKHA BKIOYaTh 3amiaBue (Title),
anHoranuio (Abstract), BeiBombl (Conclusion), crincok mutepatypsl (References), Tabamirsl 1 MLTIOCTPAIINANA.

HasBaHue 1 aHHOTALVS TOJKHBI OBITh THIATEJIbHO IIPOAYMAHbI M OTPaXAaTb LEJIN Haquoﬁ paﬁOTbI, TaK KaK
60J'IbIJ.II/IHCTBy yuTaTesen 6Y,ELYT IIPMHMMATDL pelieHnue o HeO6XO,I[]/IMOCTI/I O3HAKOMMUTBHCSA C KOHTEHTOM CTaTbU
Ha OCHOBaHMM MMEHHO 3TUX KOMIIOHEHTOB MCCIegOBaHNI.

Annoraius (Abstract) mo/mkHa 6bITh MAKCMMAaJIbHO YETKOM, CTPYKTYPMPOBAHHOI M OTPaskaTh COHEepsKaHMe
cTaThb. BaskHO 3apaHee 03HAKOMUTbCS C TPe6GOBAHUSIMY M3TaHNI O KOIMYecTBe ¢10B (06bIYHO — OT 250 10 350)
1 popmaTre aHHOTAIMMA. BOJBIIMHCTBO MEAUIMHCKUX KYPHAIOB TPE6GYIOT CTPYKTYPUPOBAHHbIE aHHOTALMM,
KOTOpbIe BKJIIOUAIOT B Cebsl IenM MCCIefoBaHusT (purpose, aim, objective), mpearnocbuiku U copepskaHue
ucciemosauust (background, context), metomst (methods), monmydeHHbIe pe3yabTaThl (results), 1 KOMMeHTapuu
06 MX MPMMEHMMOCTM B PeajbHO/ MpaKTuKe ¥ BhIBOAbI (conclusion). AHHOTALMSI PeKOMEHIYeTCs ICaTh
Ha GMHATBHOM 3Talle MCCIeI0BaHMsl, C TeM, YTOObI OTPa3UTh BCe e€ TpeGyeMble KOMIIOHEHThI MAaKCUMa/IbHO
JIAKOHMYHO ¥, OTHOBPEMEHHO, ITOJIHO.

Beenmenne (Introduction) mpusBaHo JaTh KpaTKuii 0630p paccMaTPUBaeMOit Ipo6IeMbl, a TaKKe 3aPUKCUPOBATh
Mpo6eJ B CYIIECTBYIOIEM 3HAHUM Ha MCCIenyeMyIo Ipo6aeMy. YKa3aHHbIN Mpo0Oes BhISIBISIETCS Ha MaTepuase
JIUTEepaTypHOro 0630pa, B KOTOPBIN BKIIOYAIOTCS, MPEUMYLIeCTBEHHO, MCCIeIOBaHMS 3a IMOCAenHue 5 JeT,
OMyOIMKOBaHHbIE B JKypHaIax, MHIEKCUPYEMbBIX B MEKIYHAPOIHbIX 6a3axX TaHHBIX. BBeleH1e ToApa3IensieTcs
Ha TeMaTMUecKye TOACEeKIVM, ONpeaensieMble JOTMKOM M3JI0KeHMsT MaTepuana. B ero mociegHeM a6s3aiie
(bopmynupyloTcs rUIOTe3bl U 1€ HAydHOTO MCCaeqoBaHMs. ABTOpP BO BBeIeHUM JIOKEH aHAIM3UPOBATH
MCTOYHMKM, a He TMPOCTO MX YIHOMMHATh. Kaxkmplii YIIOMMHAEMBbIii MCTOYHUK IOKEH OBbITh KOHKPETHO
MPOLUTUPOBAH B TEKCTE.

L https://www.equator-network.org/
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Pasmen «Metomonorusi» (Methodology) momkeH Tak >Xe 4YeTKO CJIeloBaTh 3a/JIaHHON CTPYKType, maBasi
yuTaTesaeM JaKOHMYHOe, HO MaKCYMMaJIbHO ITI0JIHOE IIpefCTaB/IeHye O CyTU uccaenoBanus. Pasnen Bkiwoyaer (B
3aBMCUMOCTU OT CYTU UCC/IeJOBaHMS) caeAyolye nmoacekuun: YuactHuku (Participants), Matepuans (Materi-
als), O6opynoBanue (Equipment), UnctpymenTs (Tools), Metonbl (Methods), ITponienypa ucciegoBauust (Pro-
cedure), Ananu3s gaHHbixX (Data Analysis), 3tuka (Ethics).

OmnuchiBast yU9aCTHUKOB MICC/IEIOBAHMS B TOACEKIINY « YUACTHUKY», HEO6XOIMIMO AATh KOJIMUYECTBO HAOTIOHaeMbIX
YUYaCTHMKOB MCCAeAOBaHMSI C yKaszaHMeM KX II07a, BO3pacTa, OMarHosa, aHaMHesa, AeMorpaduueckux,
MpodeCcCUOHATbHBIX M MHBIX XapaKTePUCTUK U T.1. Tak ke Heo6X0aMMO YKa3aTh, ObIJIV JI OHY O3HAKOMJIEHBI
C HeMISIMM U 3aavyaMu McciaenoBaHust. YTo6bl YMEHBIIUTh BEPOSTHOCTb MAEHTUGMKAIIMY TAllMeHTa, Helb3s
MCIONb30BaTh MHUIIMAJBI, 1ATy POXIEHMS MallMeHTa U Apyrue uaeHTUdMUKaTopbl, HalmpuMep Takue, Kak
HOMep 60bHMUIIBI. Hanbosiee KOPpPeKTHBIM CUMTAETCS TTOTyUYeHYe MMCbMEHHOTO COIIacksl OT MalyieHTa nepe
TIOATOTOBKO MaTePMaJIOB K MMyOIMKaILM, 0COOEHHO eC/Iv PYKOITCh IIpeArioaraeT Haauume dhoTtorpaduii.

[Moxcexius «MaTepuabl» IIpeaCcTaB/IsSeT MCUePIIbIBAIOIIe CBeIeHNsI 000 BCeX MCI0Ib30BaHHbIX MaTepuaax. B
JaHHOM pa3jeiie Heo6X0IMO JaTh MCUePITHIBAIOIIYIO0 MH(POPMAIMIo 000 BCEX MCIIOIb30BAHHBIX MEIUIIMHCKUAX
rpenaparax ¥ XMMUUECKMX BelleCTBaX, BKIYas MeXIyHapoaHble HellaTeHTOBaHHbIe HaMeHOBaHMSI.

ITomcekuyst «MeTOombI» TOJKHA BKIIOUATD OMIMCAHME BbIﬁpaHHbIX METOOOB IMAaTrHOCTUKIM WJIN JIEU€HNM, BKIIIOUaAsi
OO3MPOBKY M DPEXMM BBEIOEHMS IIperiapara. IToxpcexims <<O60py,[[OBaHI/Ie>> IIpM3BaHa OeTaJIbHO OIIMCAaTb
alrapaTypy, Ha KOTOpOﬁ IIPOBOONJIOCH O6CJIE,ILOBaHI/Ie, JIeUeHMe MM orepanmns.

IMopcekius «IIpoliemypa MCCIeqOBaHUSI» B JETAJISIX OMMChIBAeT MCCIeNOBaHMe, YTOObI B HATbHENIIEM ero
pe3ynbTaThl MOXKHO OBIJIO BOCIIPOM3BECTU. BaskKHO YITOMSIHYTb, TTIOMEIIATVCh JIM UCIIBITYeMbIE B CITELYATbHO
CO3IaHHbIE YCIIOBUS MM HAGMIOAEHe 3a HUMM BeJIOCh B €CTECTBEHHBIX YCIOBUSIX. UMTaTe b NO/DKEH BUIETh
MccefoBaHMe IJ1a3aMy aBTOPa, MTOSTOMY €My BaykKHO ITOHMMATh KaKye 3Tallbl BKII0YaIo B cebst MccieqoBaHue
M B KaKOil ITOCIeI0BATE/NbHOCTM Ha KaKAOM M3 3TAllOB Peaj30BbIBAIMCH MCC/IEIOBATEIbCKME aKTUBHOCTU.
Cekiyst «Pe3ynbTaTbl» B HajbHelileM OymeT IPeNCcTaB/sSITh IOJTyUYeHHbIe pe3ylbTaThl, MUCXOMOS U3 OTAIlOB
TIpOLIeIyPhl MCC/IeTOBAHMS.

ITomcexkuyst «AHanus JAHHDBIX» OIIMChIBAET KAKMMM CTATUCTUYECKMMM METOdaMI Bep]/[(bI/ILlI/IpOBaJ'[I/ICb
IIOJIy4Y€HHbI€ PEe3YJ/IbTAaThl, 4 TAKXKE KaKoi1 ImakeT IIpOrpaMMHOTO obecrieueHust ObLI MCIIOIb30BaH.

B momcekumyu «ITMKa» OO/DKHO GbITh MPENCTAaBI€HO IOATBEpPKIEHMe, UTO MaHHOe MCCIemoBaHMe ObLIOo
0106peHO He3aBMUCHUMbIM MECTHBIM, PeIMOHAIbHbIM M/IM HALMOHAIbHBIM KOHTPOJIbHBIM OPraHOM (HaIlpuMep,
KOMMTETOM I10 9TMKE M/IM IKCIIEPTHBIM COBETOM OpraHmusainym). B Tom ciaydae, eCiv BO3HMKAIOT COMHEHMS, UTO
MCCIeOBaHIe IPOBOAVIOCHh B COOTBETCTBUM C XeJIbCUHCKOI JeKIapallieii?, aBTop JOJIKEeH IIPUBECTH TOBOIbI
B 3alUTy MpPUMEHEeHMsI JaHHbIX METOHNOB M IOATBEPOUTDb, YTO MECTHbIE, pervOHaabHble M HaLOHAIbHbIE
KOHTPOJIbHBIE OpPTraHbl OZOOPMIM UX VCIIONb30BaHMe. HeoOX0ouMo MMOOUePKHYTh, UTO YUACTHUKM BbIPA3MIN
I06POBOIbHOE COMVIaCHe Ha yuyacTye B 9KCIIePMMEHTE ¥ MCKIIOUUTh YIIOMUHAHME UX MePCOHAIbHBIX JTaHHbIX,
3a MCKJIIOUEHeM TeX, Ha KOTOpbIe eCTh IIMChbMEHHOEe COoracue.

Ecn ke B mcciemoBaHUM IIPpMHMMAaJ/IN y4aCTUe JKMBOTHbI€, BAXKHO YyKa3adaTb, UTO MX IIpaBa TaKXe ObLIN
CO6J'IIO,Z[EHbI. 7151 3TOTO MOKHO BOCIIOIb30BaThCS PYKOBOACTBOM OT MemyHapoLLHoﬁ acconmanmm pegakTopoB
BE€TepMHAPHBIX )KypHaI[OBS.

2 XenbCUHCKas gekaapaiius npuHsTa 18-it accambeeit BcemupHoit accoumanm Bpaueit B XelbCHKY, OUHISHIMS, B MIOHe 1964ropa.
[pencraBisieT cO60/ CBOM STUUECKMX MTPUHLIAIIOB IIPOBEJEHUSI MEAUIIMHCKUX MCCIEAOBAHMUI C yUacTMEM YeoBeKa B KauecTBe Cyob-
€KTa, B TOM UMCJIe MCCIeN0BaHMii OGMOMOTMYECKMX MAaTePUAIOB WM JaHHBIX, JOITYCKAIOIMX UAEHTUOUKALMIO UL, OT KOTOPOTO OHU
ObUTM TIOTyYeHbI. DTUKA MEOUIIMHCKUX MCCIeA0BaHMil 6a3upyeTcs Ha XelbCUMHKCKOM JeKaapaiuy BceMypHOi MeAUIIMHCKOM accoum-
alMu O TOM, UTO MCCIeNOBaHMs Ha JIIOASIX-YIaCTHUKAX JTO/DKHBI OBITh UeTKO CHOPMY/IMPOBAHBI B 9KCIIEPMMEHTATbHbIE TIPOTOKOJIBI U
Mpe/CcTaBaeHbl He3aBUCUMBIM KOMMCCHSIM IO 3TMKe (KOMUTETaM IO 3TMKe UM MHCTUTYIVIOHAJbHBIM KOHTPOJBHBIM KOMMCCHUSIM) JIJISI
yTBepKkaeHus. Kpome TOro, KaXkaplii MOTeHIMaTbHbIA YIaCTHUK JOKEH GbITh MPOMH(OPMMUPOBAH O 1Ie/ISIX, METOAAX, MCTOUHMKAX (u-
HaHCUPOBaHMSI, BO3MOKHBIX KOH(DIMKTAaX MHTEPECOB, MHCTUTYLMOHAIbHO TPUHAIJIEXHOCTH VCCIeN0BATeNs, OKUIaeMOii BbITOE U
TTOTeHIMAaTbHBIX PYCKAX UCCIeI0BaHMS U TIOCIeACTBYSIX, U OJDKEH JATh coIlacye Ha CBOe yyacTue.

3 PyKoBOACTBO MeXIyHapOAHOM accoumalm pefakTopoB BeTepuHapHbIx XypHanoB. URL http://www.veteditors.org/consensus-author-
guidelines-on-animal-ethics-and-welfare-for-editors



http://www.veteditors.org/consensus-author-guidelines-on-animal-ethics-and-welfare-for-editors
http://www.veteditors.org/consensus-author-guidelines-on-animal-ethics-and-welfare-for-editors

KOCBIYEBA M.A., XOPOXOPMHAT.A.

HOCKOJ'II:KY dBTOPbI MCCIeOOBaHMA HECYT I3TU4YECKHe 00s13aTeIbCTBA B OTHOILEHUMU IIpoOBOAVMMOIO MMM
ncciaenoBaHMA U IIpeacTaB/JI€HMA €ro pe3yjlbTdaTOB, OHU 00s13aHbI 06ECTIEUNUTh OTKprTbIﬁ OOCTYII K pe3yjibTaTaM
IIPpOBE€OEHHbIX MM MCCIeI0BaHMIT C ydyacTemM 4YeJIOBeKa B KadeCTBe CY6'T::EKT<':1, KpoMe TOro, OHM HECYT
OTBETCTBEHHOCTb 3a IMOJTHOTY M OOCTOBEPHOCTH OTYETOB 00 nccamenqoBaHMAIX. OTCIO,ZLa, IIpM HAIIpaBJI€HUN
MaHYCKPHUIITA B pedaKIIMI0 )KypHaJia OHM OO/DKHBI ITPEJOCTABUTDb CChIJIKY Ha ,I[EHOBI/ITapMﬁ, B KOTOPOM XPaHSTCsI
IIOJIyYE€HHbI€ B PE3Yy/IbTaTe MCCIE€OOBAaHMS PE3YyJIbTaTbl M OTUETHI. Bce CTOPOHBI OO/DKHbI HEYKOCHUTEJIbHO
Ipuaep>XmBaTbCA Oﬁ].l.ler[pI/IHf{TbIX STNMYEeCKMX IMPUMHIUIIOB IIPpM IIOATOTOBKE OTYETOB 00 ncciaegqoBaHMAIX.
Kak rmosioxxuresnbHble, TaK U OTpulaTe/JIbHbIe, a TAK)XKe He ITIO3BOJIAI0IMe COe/laTb OKOHYATEe/IbHbI€ BbIBObI
pe3yibTaThbl JCC/IeIOBAHMII JOIKHbI Hyﬁ]’[MKOBaTbCF{ WJIN MHBIM o6pa30M CTaHOBUTDHCS HYGJ'[I/IIIHO OOCTYIITHBIMMN.

ABTOpr JOJDKHBI MCITOJIb30BATh HeﬁTpaHbeIﬁ, TOUHBIN U YBa)KI/ITeJ'[beII‘Z SI3BIK IJIsSA OIIMCaHMA Y4aCTHMKOB
nccaeqoBaHMsI "1 1u36eraTth MUCIIOTb30BaHMS TE€PMIMHOJIOTUHN, KOTOPAasA MOXKET CTUTMaTMU3MPOBAThb YU4aCTHMKOB.

Pasgen«Pe3y/nbTaThi» IPU3BaHIPeICTaBUThH3a(PUKCUPOBAHHBIE PE3Y/IbTAThI BJIOTMUECKO IOC/IeIOBATEIbHOCTH,
clenyiolieil Mmpollegype MCCIeNOBaHUS M CYMMMpPOBATh Hambojee 3HauMMble HaOmiomeHus. [aHHBIe,
TpefcTaBJeHHble B TEKCTe, He [O/DKHBI AyOIuMpoBaThCsl C JaHHBIMM B Tabiauiax u rpadukax. Bech
IOTIOJTHATETbHBIN MaTepuas Heo6XOOMMO BBIHECTM B IPUJIOKEHMS, a Kaskaoe M3 MPWIOKEHU YIIOMSIHYTh
B TekcTe. OmMucbIBaeMble pe3yabTaThl JO/DKHBI YETKO COOTBETCTBOBATDH 3asIBIEHHBIM ILIEJISIM MCCIEIOBaHUS U
chopMynMpoBaHHO TUTIOTE3eE.

Paspmen «O6cyskaeHne» — 3TO HamMboIee TPyoOeMKas M TBOpYECKasl YaCcTh CTaThy, MPU3BAHHAS MPEICTABUTD
pediiekcuio aBTOPOB II0 TOBOAY ITOIYYEHHBIX pPe3yJIbTaTOB M CPaBHUTH IOJyYeHHbIe B MCC/IeIOBAHUM
pe3y/nbTaThl C MCCIEJOBAHUSIMM aBTOPOB M3 Pas3JIMYHBIX CTPaH, paboThl KOTOPBIX KOMMEHTMPOBAINUCH BO
BBeIEHMM. 3IEeCh K€ aBTOPbI JTOKHBI ITPOKOMMEHTUPOBATb BCE HEMOCTATKY M OTPAHMYEHMUST COOCTBEHHOTO
MCCeNoBaHMsl, TTOBIMSBINNME Ha 3aMKCUPOBAHHbIE B MCCIEMOBAHUM DPe3yabTaThl. JIyUluii crmocod6 HauvaTh
ob6CcykIeHue — MIPUBECTY Pe3ioMe OCHOBHBIX MTOJTyUYeHHBIX JaHHBIX M COOTHECTYU UX C UMEIOUIMMUCS, IIPU 9TOM
B&)XHO OTMETUTb, COOTHOCSITCS JIM OHU C TUIIOTe30i M 3amadyaMu, TTOCTaBAeHHbBIMMY BO BBemeHUU. LIUTuUpys
KaK MCTOYHMKY, ITOATBEPKIAIONIME BAIly TOUKY 3pEHMs, Tak U ee OMpoBepraioiiye, Heo6XoauMo COBTI0IATh
HayYHYIO 0ObeKTUBHOCTD 1 He (hambCuUIMPOBATD TaHHbIE.

3HAUMMOCTDb MCCIeIOBAaHUSI M OI[€eHKa pe3yabTaTOB JJIsl KIMHMUYECKON MPaKTUKU U HAyKM TIPUBOMSITCS B
pasgeine «3akioueHue». Kpome Toro, JaHHbIN pa3ien OO/DKeH MOLYePKHYTh BaKHOCTh MTOCTaBIEHHBIX 1ieleil
U 3aja4, JaTh JJAKOHMYHBI/I KOMMEeHTapuii Mo MOJTy4YeHHBIM BbIBOZAM, ONIMCATh MPUMEHUMOCTD pe3yJIbTaTOB
MCCIeloBaHMs, a TakKe (OMI[MOHATBHO) MPEIJIOKUTD JaJlbHENIIYI0 TPOrpaMMy MCC/IeJOBaHMIA.

Cnucoxk nutepaTyphbl (References) mosmskeH TOUHO COBIIAATh C MIPOIUTUPOBAHHBIMY PYKOTIUCSMM, BCE CCHUTKA
JIOJIKHBI OBITh PeJIeBaHTHBIMY M aKTyaIbHBIMMU, i KOPPEKTHO oopmieHHbIMM. ClieTyeT M36eraTh IUTUPOBAHNS
SKYPHAJIOB-XUITHUKOB ¥ MYCOPHBIX KyPHAJIOB. B CIIMCOK MUTEpaTyphbl BKAIOUAIOT TOJIBKO MPOIUTUPOBAHHbIE B
TeKCTe MCTOUHUKY. [IUTaThl JOKHBI O6BITh 060CHOBAaHHBIMM, & HE MCKYCCTBEHHO MPUTSIHYTHIMU. Kpome ToroO,
BaXHO OTCIekuBaTh 1Mo 6ase MEDLINE, He Oblaa /M MPOIMTUPOBAHHAS CTaThs peTparupoBaHa. B ciryuae
BKJTIOUEHMSI CChUIKM Ha TIOJOOHBIN MCTOUYHMK, ITPU Moucke B PubMed oH 6ymeT oTMeueH Kak “Retracted publi-
cation [pt]”.

HpI/IKJ'Ia,Z[HbIe uccienqoBaHMs HaAIIpaBJ/JI€Hbl Ha pelleHNe HpaKTM‘IeCKOVI HpO6J'IEMbI. TEOpETI/I‘-IECKI/Ie CTaTbun
HalleJIEHbI Ha AaKKYMVY/IMPOBAHME 3HAHUA O ClJEHOMEHe nwin nmaee, ero TeopeTudyeckoe IepeoCMbIC/IEHNe.
BbIBOIBI TeopeTU4YeCKNxX craTeit MOTYT He MMETb HeMEIJIEHHOIO IIpDMMEHEHMSA B p€aJIbHOM MMpeE.
TeODET]/I‘IeCK]/Ie uccaegqoBaHMsT HOCAT 0OBSICHUTEIbHbIN XapaKTep M BeOyT K IIPOABVDKEHUIO “sHaHMS paan
3HAHUS . TEOpETI/I‘-IECKI/Ie Hay4HbI€ CTaTbM BK/IIIOYAIOT PE3Y/JIbTAThI I/ICC)'IE,Z[OBHH]/II‘/JI, BBITIO/THEHHBIX C ITIOMOIIIBIO
TaKMX METOHOOB ITO3HAHMA, KaK a6CTpaI‘]/Ip0BaH]/Ie, CMHTE3, daHa/IN3, MHAOYKIONUA, OeOyKIud, Cl)OpMaJ'[I/Ba]_U/IS{,
naeanmisanus, MoaeJarpoBaHHe. TEODQTI/I‘IECKI/IQ CTaTbM NMMNIIYTCA Ha OCHOBE 0630pa JIUTEPATYPBI II0 TEME
ncciaenoBaHMsI.

CTI)YKTYI)HO TeopeTnueCKasi CTaTbs IMoApa3aeasaeTcsa Ha: BBenenne (aKTyaJ’IbHOCTb, BbIUJIEHEHIE Hp06ena B
CylieCTBYIOIIEeM 3HaHM Ha OCHOBaHUU J'[I/ITO630pa, IMOCTaHOBKa 11eJieli M 3a1a4 I/ICCJ'[E,HOBaHI/Iﬂ), OCHOBHYIO YacCTb
(TeODETI/I‘-IECKI/Iﬁ aHa/In3 HpOﬁ)’IEMaTI/IKI/I, paB6MTbII7[ Ha JIormyeckKkme ImoATeMbl, OTHOCAIIMECS K COAepP>XaHMIO
TeopeTnmiYeCKMnx HOCTpOQHI/Iﬁ dBTOpad, KOJIMYECTBO TaKMX ITIOA3aro/JIOBKOB CBA3aHO C aBTOpCKOfZ J'[OI‘I/IKOVI, HI
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C KakMM VMHBIM aJrTOPUTMOM He CBS13aHO, BeiBonbl. CiielyeT YIIOMSIHYTb, UTO B TEOPETUYECKOI CTaThbe MOXKET
MPUCYTCTBOBATb SMITMPUYECKAs] YACTh, €CJIM 3TO HEOOXOAMMO /ISl TIOATBEPKAEHUS TIPE/IJIaTaeMbIX B CTaThe
TeopeTnueckux nonoxkenuii (Pannkas, 2018).

BmecTe ¢ TeM, CYIIeCTBYIOT M ApyTMe TUIIOJIOTUMM cCTaTeil, odopMiaeHMe U CTPYKTypMUPOBaHMUE KOTOPBIX
oTinuaeTcst oT 0hopMIIEHHUS SMITUPUUYECKOI U TeOPeTUUECKOI cTaTeii.

Tax, ormcaHue KIMHUIECKOTo caydast (case report or study) HeCKOIbKO OT/IMYAETCs OT TPAAUIIMOHHOM CTPYKTYPbI
TIpUBEJIeHHOJ BbIllle SMIIMPUYECKOI HAayYyHOV CTaTbhy, M BK/IOUaeT aHHOTalui0 (Abstract), BBemenus (Intro-
duction) ¢ 0630poM JIUTEpaTyphl ¥ BbIAENIeHME 3aII0IHIEMOro Ipobesia B 3HaHUY, OTIMCAHMSI CAMOTO CJTyJast
(Case report / description) u o6cykmenus (Discussion), BKIouaroliee B ce6e ¥ BRIBOIbI. BMecTe ¢ TeM ciieqyeT
TTIOMHUTbD, UYTO KayKIbIi KypHaJI IIpeICTaBIIsIeT CBOY TPe6GOBaHMS K IIPeCTaBIeHIIO Pe3yIbTaTOB KIMHNIECKOTO
cnyyvas.

KittoueBast yaCTh OMMCaHMS KIMHUYECKOTO CTyvast 3aK/I0vyaeTcs Kak pas B case description/report. Knuanueckmii
CTyvaii caemyeT MpeAcTaBUTh B XPOHOJIOTMYECKOM ITOPSIIKe, OMMChIBAasl BCE IeTaly JOCTATOUYHO TOAPOGHO,
YTOObI UMTATEIb MOT CIejaTh COOCTBEHHbIE BBIBOIBI O JOCTOBEPHOCTY OIMMCAHHOTO CIydas. 3[ech CIedyeT
VIIOMSIHYTD TeKyIIlee COCTOSIHME 3J0POBbs MallMeHTa M OMMCATh UCTOPUIO ero 60Ie3HN. IIPUBECTU Pe3YIbTaThl
(usnueckoro ocMoTpa, pe3yJabTaThl MPOBEIEHHBIX MCCAeIOBaHMS, BKIIOYAs BU3YaIM3alNI0 U Jab0opaTOpPHbIe
pe3ynbTathl, muddepeHIMaabHyI0 IMarHOCTUKY, oCIeqyionlee HabMIOIeHe 1 OKOHYATeTbHBIN I1arHo3. Bee
yKa3aHHbIE ITyHKTbI JO/DKHbBI ObITH MPeCTaBAeHbI B BUIe TeMaTUUeCKMX MTOACEKINit case description / report.

OnucaHue KIMHUUECKOTO Caydyass — 3TO (PyHKIMOHAIbHBIV (opMaT HamMcaHUsl CTaTeit MO MeOuIMHe s
HauMHAIOMINUX KIMHUIMCTOB, TAK KaK 3TO Haubosiee MpoCToit crocob rmomaun uHdopMaruu. Ileab yka3saHHOTO
SKaHpa — MIOMOYb PeLIUITMEHTY UAEHTUPUIIMPOBATD U PEIINTH IOXO0XKYIO MTPO6IeMY, eCiii OHA BCTPETUTCS B €r0
npakTuke. [ToBOOOM [jIs1 HaAIMCAHUSI TMOJOOHOI PYKOIMCU MOTYT CTaTh HEOOBIUYHOE TeueHue 3aboyieBaHMS,
rnmo6ounbie 3¢ dHeKThI, BOSHMUKAIOIIME IIPY BbI6OPE JIeUeHMS, OMMCAaHNe TIPOTeKaHUs PeIKUX 60/Ie3He .

Bo BcexTumax Hay4YHbIX craTeli eCcTh IIYHKT O HaJII/I‘-II/I]/I/OTCYTCTBI/II/I KOHCl))'I]/IKTa MHTEpeCoB. 3,Z[€Cb TaK>Ke JO/IKHbI
OBITh YKa3aHbl MCTOYHUKN CI)I/IHaHCI/IDOBaHI/IH " NIPpUHAOJIEKHOCTb aBTOPOB K KaKUM-JIN60 OpraHms3anusam un
nMemmecsa KOHd))'II/IKTbI MHTEpPeCOB.

B kauectBe TIePCII€KTMBHDBIX Cl)OpM Hay4YHOTO MCCIengoBaHMA paCcCMaTPMUBAKOTCA o630pr1e CTaTbM U CTATbU-
MHeHMsI. Yalle Bcero Takue CTaTbu MUIITYT I10 3aIlIpoCy peaaKuum, Ho, IOJaHHbIE I10 CcO6CTBEHHOI] MHULMaTuBe,
3TN CTATbU TAKXKe MOTYT OBITh TIPUHATBI )KYPHAJIOM.

B cratesx-mHenusx (Opinion articles) m3snoxkeHa TOuKa 3peHMs] aBTOpa Ha CUJIbHBIE M CJ1aGble CTOPOHBI
TUTIOTE3bl WM HayuHOU Teopuu. CTaTby-MHEHMS, KaK IIpaBMUj0, OCHOBAaHbl Ha KOHCTPYKTMBHOI KPUTHUKE U
IOJKHBI OBITh MTOAKPEIIeHbI oKa3aTeabCcTBaMy. OJHAKO CTaTbM-MHEHMs He comepskaT HeOoIybIMKOBAHHBIX
VST OPUTMHAIbHBIX JAHHBIX. DT CTAThy MPOIBUTAIOT HAYUHBI AMCKYPC, KOTOPBIi 6POCAeT BbI30B TEKYIIEMY
COCTOSTHMIO 3HAHUI1 B oTIpeesieHHOIi 06acTi. CTPYKTypa CTaTby-MHEHMS MOKET ObITh CJIeYIONIeli: aHHOTAI S
(mo 150 cnoB), BBemeHMe (ITOCTAaHOBKA BOIIPOCA), ITPe3eHTALMsI MHHOBALIMOHHBIX I OPUTMHAIbHBIX TUIIOTE3 U
ob6Ccy>kIeHue OMyOIMKOBAHHBIX HAHHBIX; aHAIU3 BIUSHUS TIPeIJIOKEHHBIX TMIIOTe3 U 1eJIeBOi ayIuTOPUMN.
CraTbU-MHEHMS TOJKHBI OBITh HamlMCAHbI JOTMYHO, MPOGEeCCUOHANbHO U yoemuTenbHo. CTPYKTypa MOXKET
HEMHOTO OT/IMYAThCSI, HO B KaKIOM Iaparpade TosKeH ObITh OTAeIbHbIN 9JIeMeHT.

O63opHbIie craTby (Reviews) comepskaT ucuepIibIBalolee pesioMe MCCIeI0BaHMIi IO OINpeneeHHO TeMe, a
TaKoKe 0630P COCTOSTHUS 06/1aCTM M HaTlpaBJieHue ee pa3BuUTHA. OHM YaCTO MUIIYTCS IMAepaMy B OIIpeie/IeHHOIA
IUCLMUIUIMHE TI0 MPOChOe pemaKTopoB KypHaia. O630pbl BOCTPeGOBAHBI M IIMPOKO UUTAIOTCS (HampuMmep,
MCCIeIOBaTeISIMM, KOTOPbIE UINYT IOJHOE TpeACcTaBIeHe O KaKoii-Mnbo 06acTy MCCIeqOBaHMs), a TakKkKe
BBICOKO IUTUPYIOTCS. O630pbI 06BIYHO IUTUPYIOT 0K0I0 100 mepBUUHBIX HAYUHBIX cTaTeli. Yalle BCero JaHHbII
BUJI TyOIMKAIMM TIPeACTaBIsIeT OO0t crcTeMaTuueckuii 0630p. Ero cTpykrypa — aTo: BBemenue (IIpecTaBiseT
Mpo61eMy ¥ HEKOTOPBIE BOIIPOCHI, pacCMaTpUBaeMble B 0030pHOI cTaThe), MeTombl (OIMChIBAET MCC/IeAOBaHME
M TIPOIeCC aHaiM3a, OIMpenenseT KOAMUYECTBO IMPOaHaTM3UPOBAHHBIX WM OTOOPAHHBIX MCCIeIOBaHMIT),
Pe3ynbTaThl (ONMMCHIBAET KAUeCTBO M Pe3yIbTaThl BbIOPAHHBIX MccaemoBaHuit) u O6cykmeHue (06061IaeT
pe3y/nbTaThl, OTPAHUYEHUS Y Pe3yIbTaThl IIPOLIEAYPhI ICCIEIOBAHMST).
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Llenbio MCCIENOBAHMUST SIBUJICS MOMCK TPUUYMHHO-CIEJCTBEHHbIX CBSI3€ii MEKOY DPasBUTUEM
CUMHIpPOMAa OGCTPYKTMBHOTO allHOY CHA ¥ BO3HMKHOBEHMEM METABOMMUYECKUX U3MEHEHMIA,
BAMSIIOLIVX HA ITPOrpeccupoBaHme 3a601eBaHMS.

Hamu oToGpaHsb! 1 MpoaHaIM3MPOBAHbl OTEYECTBEHHbBIE U 3aPYOEKHBIE CTAThM, TOCBSIIEHHbBIE
CMHIPOMY OOCTPYKTMBHOTO allTHO3 CHA U OCTIOKHEHMSIM 3TOTO 3a6071eBaHMsI, 0c060e BHUMAaHMe
YOEISIOCh DAaHHBIM O METa0OoMMUYeCKUX M3MEHEHUSIX. BbIM YCTAHOBJEHBI M IOABEPTHYTHI
JIOTMYECKOMY aHaIM3y MPUYMHHO-CIEICTBEHHbIE CBSI3M IPOrPECCMPOBAHMUS CUHIPOMA
OGCTPYKTMBHOTO aITHO? CHA U MeTab0IM4YeCKOT0 CMHAPOMA, UTO TIO3BOJIMIIO CIeNAaTh BBIBOA, O
B3aMMOCBSI3M 3TUX 3a60/IeBaAHUIA.

BosHMKamwIlMe TPy CUHAPOME OOGCTPYKTMBHOLO AaIllHOd CHA MHTEPMUTTUPYIOLIAS
TUIIOKCUSI U Cl)paI‘MEHTaLU/IH CHa INPUBOOAT K CHMIKEHMIO YYBCTBUTEJIBHOCTU K MHCY/IMHY,
MTOBBIIIEHNIO aKTUBHOCTU CUMITATUUYECKO) HEPBHOM CUCTEMBI M CUCTEMHOMY BOCHAQJIEHUIO,
SIBJISIICH BaKHBIMM (haKTOpamMy TPOTPECCMPOBaHMs MeTaboIMUecKoro CMHApOMa. B cBO
ouepenb MeTaGOIMYECKUI CUHAPOM SIBJISIETCS HE3aBUCUMBIM (BAKTOPOM pUCKA DPasBUTUS
OOBCTPYKTMBHOTO alHO3 CHA, HallpMMep, HEKOPPEeKTUpyeMasl IIMKeMMUSI, JeCeHCUOUIU3UpPyeT
KapOTUAHbIE TEJblIA ¥ IVIOTOYHYI0 MYCKY/IATypy, CIIOCOOCTBYSI BOSHMKHOBEHMIO HAPYIIEHW
JIbIXaHWS BO CHE, UTO TI03BOJISIET TOBOPUTH O BO3HMKHOBEHUM «IIOPOYHOTO KPyTa» B IIATOreHe3e
060ux 3a6omeBaHmit. TakuM 06pa3oM, MOSKHO TOBOPUTD O JBYCTOPOHHEM BIMSIHUU CMHAPOMA
0OCTPYKTMBHOTI'O alTHO3 CHA U MeTab0/IMUeCKOro CMHAPOMA.

CUITAII-Tepanus (MeTOZ, JieYeHUs ITyTeM CO30aHMS [IOCTOSIHHOTO TOJI0KUTEIbHOTO 1aBI€HUS
B IbIXaTEJIbHBIX MYTSX BO BPEMSI HOYHOTO CHA) MPU CUMHAPOME OOCTPYKTMBHOIO AIHOI CHA
OKa3bIBAET IMOJIOKUTEIbHOE BIMSHME HA CTEIE€Hb MHCYJIMHOPE3MCTEHTHOCTU ¥ YPOBEHBb
aIUIOKMHOB. [JaHHOE O0OCTOSITEJILCTBO OOYC/IaBIMBAeT HEOGXOAMMOCTh CBOEBPEMEHHOI
VHUIOMALUUN Tepalun y IalMeHTOB C METa6OJ'[I/[‘IECKI/IM CMHOPOMOM, MMEIOIIVM HapylIeHUs
IObIxaHus BO cHe. Jlewalmiemy Bpauy, CTOJIKHYBIIEMYCS C MPOGJEMOi HApYIIEHUI IbIXaHUS
BO CHE, HEOOXOOMMO IMOHMMATh MCTUHHYIO MPUPOLY JAHHOrO 3a60jeBaHMSI B KOHKPETHOM
cutyauyu 11t GopMUPOBaHMS TPABUIbHBIX Y YeTKMUX PeKOMEH/IaliMii Mal[MeHTY, CBOeBpeMeHHO
JIMArHOCTMPOBATh OCIOKHEHMS CUHIPOMa OOCTPYKTMBHOTO arlHO3 CHA M HAmpaBiIsSTh K
COOTBETCTBYIOLIMM CITEIVaTNCTaAM.

HapymeHusi cHa SIBASIIOTCS STMAeMueii HOBOro ThicsiuesneTusi. CMHAPOM OGCTPYKTUBHOTO
arHOd CHA, KaK OJHO M3 TaKuxX HapyileHuit, Haubonee pacrmpocTpaHeH. OCIOKHEHUS
CUMHIpPOMa OGCTPYKTMBHOIO allHOY CHA HM MEHEe OIaCHbI, YeM OCHOBHbIE KIMHUYECKUE
MPOSIBJIEHNS], UTO O6YC/IaBAMBAET HEOOXOMMMOCTh KOMIUIEKCHOTO IIOAXOAa K MAIMEHTY C
CUMHIPOMOM OGCTPYKTMBHOTO allHO3 CHa ¥ MeTabonunyeckuMm cuHmapomom. OGOCHOBaHUE
B3aMMOCBSI3Y CMHIPOMA OOCTPYKTMBHOTO alTHO3 CHA ¥ METab0IMUeCKOro CMHIPOMa TIO3BOIAT
MPaKTUKYIOUIEMY Bpauyy Oojiee YETKO OPMEHTMPOBATHCS B MHOr000pasuy KAMHUYECKUX
MPOSIBJIEHNT CMHAPOMAa OOCTPYKTUBHOTO aIlTHO3 CHA U 1o6ope 3 GEeKTUBHOTO JIeUeH s .

Knroueevle cnoeéa: CUHIPOM OOGCTPYKTUBHOTO allHO3 CHa, Xpamn, HapylleHus CHa,
MeTaboMMYeCcKMii CUHAPOM, aOUIIOKUHBI, <«IIOPOYHBIA Kpyr», OXUPEHUE, apTepuajbHas
TUIIePTEeH3US
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B3AVIMHOE BJIMSIHUE OBCTPYKTMBHOI'O AITHOS CHA 1 METABOJIMYECKOI'O CMHIPOMA

BBenenue

CuHApOM 06CTPYKTUBHOTO artHO3 cHa (COAC) siBisieTcst
LIIMPOKO pacopoCTpaHeHHO MaToJIorKeli, BCTpedasich
cpeou B3pOCJIOTO HACENEHMS] C YacTOToil 1o 5% y
skeHIIUH U 7 % y My>kuuH (Punjabi, 2008), a mo gpyrum
IaHHbIM 10 13% y myxkumnH (Peppard et al., 2013). A
y nuy, crapuie 60 JieT STOT MOKa3aTejlb 3HAYUTEIbHO
BO3pacTaeT M COCTaBiasgeT OKoao 30% y My>XUMH U
okono 20% y xenmuH (Lindberg, 2010). OngHako B
HaCTosllllee BpeMsl 3TU MOKa3aTelu MeOUIIMHCKUM
COOOIIEeCTBOM  IepecMaTpuBAIOTCI B CBSI3U  C
MPOJO/DKeHeM  TOMYJISIIMOHHBIX — UCCIeA0BaHUIA.
B mocnegHue paBa OecsiTUIeTUS WU3y4eHUE ITOM
MIpO6JIeMBI CTaJI0 60jIee MHTeHCUBHBIM, ogHako COAC,
a TakoKe ero OCJAOKHEeHMS O CUX 0P He JOCTaTOYHO
TMOHSATHBl  IIMPOKOMY  KPYI'y  OTeYeCTBEHHBIX
CMEeMaTUCTOB B CBSI3M HEOCTATOUHBIM BHUMAaHMUEM
K 9TOJ mpob6ieMe Ha JTare 06yueHus B MeOUIIMHCKUX
BBICIINX YUYEOHBIX 3aBeleHMSIX B IpeAIlecTBYIONIME
JeCSITUIeTUSI M UHEPTHOCTHIO MBITIJIEHUST HEKOTOPBIX
MPaKTUKYIOIIMUX Bpayderii.

KnuHnueckast KapTuHa 3a607eBaHMsT MHOTOOOpa3Ha.
Bpaur  mpakTuMuecku  BceX  CIeLMaabHOCTeik
Ha aMOyJaTOPHOM TpHUeMe WIM B CTalMOHape
NepuoOAMYecK  CTJIKUBAIOTCSI C  TalMeHTaMHy,
MMeIOIYMM HapylleHus: [ObIXxaHusl BO cHe. Takue
MalueHThl 4YacTo 06e3 CYIeCTBEHHOTO pe3yabTaTa
(BBMAY KIMHUYECKOTO MHOT000pa3susi CUMIITOMOB
60J1e3HI) TIBITAIOTCS MOTYIUTH IIOMOIIIb Y TEPATIEBTOB,
HEBPOJIOTOB (IO TIOBOAY GECCOHHUIIbI, TPEBOXHOTO
WIU [eIpecCUMBHOTO CHUHAPOMA), ITyIbMOHOIOTOB
(6poHXMaabHAST aCTMa), KApAMOIOTOB (apTepuaabHast
TUIIePTEeH3Ms), YPOJIOrOB (XpPOHMYECKMII ITPOCTATUT,
aJleHOMa T[peACTaTeNbHOM JKele3bl) M JIPYTUx
CIIeLManaucToB!.

SIprkuUM TpUMEpPOM OJHOTO M3 TaKMUX PACCTPOIICTB
SIBJISIETCS  CUMHAPOM OOGCTPYKTMBHOTO arHO3 CHa
(COAC), =xapakTepusylOUIMICSI HaIuMumueM Xpara
M TIpeKpalieHueM BO3AYIIHOTO moToka. CoriacHo
pesyabTaTaM pas3sHbIX MOMYISIMOHHbIX MCCIeq0BaHMIi
oT 14 1o 84% B3pOCIOro HaCeaeHYsI TIOCTOSTHHO XParuT
BO cHe (Amara & Maddox, 2017). Xparn cyiiecTBeHHO
yBeIMUMBAET PUCK PAa3BUTHUS apTepuaibHO TUIIEPTO-
HUU, HApYIIeHUH puTMa cepiiia, MHbapKkTa MUoKap-
Jla, MHCY/bTa U BHE3aITHOM CMepTH BO cHe?.

IMomMumo umMcTO MeAauUMHCKUX mpobneMm, COAC
MIPUBOOUT K  3HAUUTEIbHBIM  OTPUILIATETbHBIM

PYKOBOZCTBO 11 Bpaueii. Mocksa.

PYKOBOZCTBO 151 Bpaueii. Mocksa.

COIMaIbHO-9KOHOMMYECKUM TOCTIEACTBUSIM B BUIIE
CHIDKEHMSI TIPOM3BOAUTENbHOCTY TPYa, YBeIUUeHMs
MPOM3BOJICTBEHHOTO TpaBMaTM3Ma M aBapuii Ha
Ioporax 13-3a aToJIOTM4eCKOi JHeBHO COHIMUBOCTMH,
XapakTepHoit 1 3aboneBaHus. I[lo  JaHHBIM
3KCIEPTOB, TMPOBOAMUBIINX BCECTOPOHHMIT aHaIN3
9KOHOMMYECKOTO BIUSHMS CUHAPOMAa 0OCTPYKTUBHOTO
anHo3 cHa B 2015 rogy B CIIIA, pacxombl B3pOCIbIX
amMepuKaHIleB u3-3a HeIMarHoCTMPOBAaHHOTO
3aboeBaHMs coCTaBUIM 149,6 MIpa mOMIAapoB (UTO
COTIOCTAaBMMO C J0XOJaMy KOHCOMUAMPOBAHHBIX
610mKeTOB CyOBbeKTOB Poccuitckoit demepanyu 3a
ron), B TOM uucie: 86,9 mipp us-3a CHUKEHUS TPO-
M3BOAUTETLHOCTY TPYIA ¥ HEBBIXOHMOB Ha paboTty; 30
MJIPZ, B CBSI3M C 3aTPaTHBIMMU COITYTCTBYIOIIMMM 3a00-
JIeBAaHUSMM, TAKUMY KaK TUIIEepPTeH3MUs], 3a00IeBaHMsI
cepnua, auabeT u genpeccust; 26,2 MIPH B CBSI3U C I0-
POSKHO-TPAHCIIOPTHBIMMU ITPOUCIIECTBUSIMMU; 6,5 MIIPT,
B CBSI3Y C HECUACTHBIMM CJTyUasiMy Ha paboueM MecTe
(Watson, 2016).

OnHaKo Ipy BCeit OUeBUIHO 3HAUMMOCTHU ITPOOIeMbI
M KIMHUYECKOM  MHOT000pasuym  IIPOSIBJIEHMUIA
MaToQuU3NOMOTUUECKMUIT  MeXaHM3M  peanusalun
HapylleHus] JbIXaHUs BO CHe B HaCToslllee BpeMms
He pocraTouHo usyueH (Erkert, White, Jordan et al.,
2013). V3BecTHO, YTO MeTaboIMUecKMe HapyluleHus,
BosHuKkatome mpu COAC, 06yciaBIMBaOT pa3sBUTHE
ocinoxkHennit 3abonmeBanus (Narkiewicz & Somers,
2003), B ToM umcie caxapHoro amabera (Song, He,
Radhika et al., 2019) u menoro psiza cepaeuHo-CoCy-
IUCThIX 3a60/1€BaHMIT®, pUCK Pa3BUTHUSI KOTOPBIX TaK-
Ke CBSI3aH M ¢ MeTabommyeckum cuHApomom (MC).
[Tostomy nsyuenue B3aumocss3u COAC u MC Becbma
Ba’KHO JIJII TIOHMMAaHUS TIPUYMH 3TUX 3a60/1eBaHMIiT U
BBIOOpA METOMOB JieueHys. B 3apybeskHOIT TuTepaType
BoIsiBeHMI0 B3aumocBsisu COAC n MC B mocwienHee
BpeMsl TIOCBSIIIAETCS Bce OGOJble MCCaeg0BaHMIA
(Vgontzas, Bixler, Chrousos, 2005; Trombetta, Somers,
Maki-Nunes, 2010; Cepeda, Toschi-Dias, Maki-Nunes,
2015; Cepeda, Virmondes, Rodrigues, 2019; Song,
Narla et al., 2019), B To BpeMsI Kak B OT€UeCTBEHHbIX
M3JAHUSIX BCTPEYAIOTCS JIMIIb €IMHUYHbIE PabOThI
(MapkuH, MapreiHeHKo, KocToouenko, 2014). U To,
To/bKO yKasbiBaeTcsi Ha COAC kak Ha dakTop pucka
CepaeyHO-COCYOUCTBIX 0O6GMeHHBIX 3aboneBanmii. Ile-
JIbI0O Halllero MCC/IeloBaHMSI SIBUJIOCH BOCITOJIHEHME
uHbOpMaIMOHHOTO AeduITa 0 B3aMMHOM BIUSHUK
COAC n MC.

llenpio Haliero MccjieOBaHUS
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MIPUYMHHO-CJIeJICTBEHHBIX cBsI3eit MEXTy
pasBUTHEM CHHApPOMA OOGCTPYKTMBHOTO AaIlHOY CHAa
¥ BO3HUKHOBEHMEM MeETAGOIMUECKUX WM3MEHEHUIA,
BIMSIOIINX Ha MporpeccupoBaHue 3ab0meBaHUS.
O6ocHoBanre B3aumocBsi3su COAC m MC MO3BOMUT
MIPaKTUKYIOIIEMY Bpauy 60Jiee YeTKO OPUEHTUPOBATHCS
B MHOroo6pasmuu KimHuueckux nposisaennii COAC u
nogoope 3pGHeKTUBHOTO JIeUueHNs.

MaTepuajbl 1 MEeTOAbI UCCTIeA0OBaHUS
IIpouenypa ucciegoBaHus

Hamu 6bUTM OTOGpaHbl ¥ MPOAHATU3UPOBAHBI OTe-
YyeCTBEHHbIe ¥ 3apyOeKHbIe CTaTbM, IOCBSIIEHHBIE
CUHIPOMY OOCTPYKTMBHOIO aITHO3 CHA U OCIIOKHEHU-
sIM 3TOro 3aboneBanyst. Oco60e BHUMaHME YIOeIsIoch
JaHHBIM O MeTabOIMUECKUX U3MEHEHUSIX Y TAIlIeHTOB
¢ COAC. OT60p NMUTEepaTypPHBIX UCTOUHUKOB Pean3o-
BBIBAJICSI MO K/TIOUEBBIM CJIOBAM: CMHIPOM OOCTPYK-
TUBHOTO aIlHO3 CHA M MeTaboNMuecKuil CUHIPOM,
OCJIOKHEHMSI CMHIpPOMa OGCTPYKTMBHOTO aIlHO3 CHa,
MmeTtabonuueckue usmeHenus npu COAC, meTabosu-
YyecKuii CMHAPOM U HapylleHus ObixaHus Bo cHe. [To-
MCK ocyliecTBisics B 6asax PubMed, MEDLINE, The
Cochrane Library, Google Scholar, a Taxke 6a3e Poc-
cuiickoit TocymapcrBeHHoit Bubnmnoreku. OTceB Heka-
YyeCTBEHHBIX CTaTeil MPOXOAWI IO CIeAyIOMUM Kpu-
TepusiM: AOCTYITHOCTb M3JaHUs, HaINUMe pPeKIaMbl,
rokasarejib LUTUPYEMOCTH, TO0KasaTelb CTPOTOCTU
oTb6opa, pelreH3upoBaHye U3AaHNsI, KOJIMUYECTBO aBTO-
POB, Ha3BaHMe PabOThI, CTPYKTYPUPOBAHHOCTDb CTAThM.
B cBs13M ¢ HEGOBIIION MCTOPUEN TPOGIEMBI ¥ HEBBICO-
KOJ1 aKTUBHOCTDIO B €e pellleHU! B IpebIayIie 1ecsi-
TUJIETUSI, PACCMATPUBAIUCh CTaTby 03 OrpaHUYEeHUS
CPOKOB M3maHMs. AHaIN3 MTyOIMKALVi 3aKII0vascs B
TOMCKe, YCTAaHOBJIEHUYM U JIOTMUECKOM aHa/liu3e Mpu-
YMHHO-CIeICTBEHHBIX CBSI3eif  IIpOTpecCUpOBaHUS
COAC u meTtaboamueckoro cuHapoma. Ha ciemyromem
sTare JaHHble 6bLIM 0606IIEHbI, YTO TO3BOIUIO CHe-
JaTb BeIBOJ, 0 B3aumocBsi3u COAC 1 MC.

MaTepuasbl UCCiegOBaHMUS

MaTepuaqoM MCCIeTOBaHUS SIBUIUCH ITyOIMKALIVN,
TTOCBSIIIIEHHbIE CMHIPOMY OOCTPYKTMBHOIO aIllHO3 CHa
B OTE€UYECTBEHHO U aHIVIOSI3bIYHOI MeqUIIMHCKON! -
tepaType. OT6OP MPOBOAWIICS C YIETOM HATUIMSI JAH-
HbIX 00 OCIOXXHeHMSIX 3aboneBaHus. PacrpeneneHune
MTyOIMKALIMI OCYIIECTBISIOCh HA TPU TPYIINLL: IepBast
— JaHHbIe 0 MeTabonueckux HapyleHusx mpu COAC,
BTOpas — gaHHble 0 mporpeccupoBauny COAC y 6051b-
HbIX ¢ MC, TpeTbsl — JaHHbIE 00 MHBIX OCIOKHEHMSIX

4

COAC.

MeTOabI UccIegJOBaHUS

Mbl MCITIOIb30Ba/IM METON aHaiu3a MCCIeNOBaHMIi B
(opMe aHHOTMPOBAHMS, BHIGOPKM U PEIIEH3MPOBAHMS
OTOOpaHHBIX cTaTeil. MaTepuan 0600mIaICT MO BUTY
MeTaboIMUYeCcKUX M MHBIX HapyiieHuii. O60CHOBaHMe
rumnote3bl 0 B3aumocBs3u COAC u MC mpoBoauIOCh
MyTeM JIOTUYECKOTO aHaim3a U (HopMajbHO-
JIOTUYECKMX JTOKA3aTeNbCTB. ®aKTOB, ONPOBEPraiounx
Hally TUIIOTe3y B M3yYEHHOM JMTepaType Mbl He
BCTPETUIIN.

Pe3yibTaThl MccIe0BaHMS
U UX 00CYKIeHUe

CUHAPOM OOCTPYKTMBHOIO aITHOY CHA MPOSBIISIETCS
MHOXEeCTBOM CUMIITOMOB (IpobYRAeHMs C
OILYIIIEHVEM YOYIIbS U cepAleoueHnsi, 6eCIIOKOIHbIN
¥ HEOCBESKAIOIIVIT COH, YTPOM O€CITIOKOSIT pa36UTOCTD U
rOJIOBHAsI 60/1b, BTeUeHVe JHSI OTMeUal0TCs COHIMBOCTD,
PasapakUTeIbHOCTb, CHMKEHHBINI (DOH HACTPOEHMS).
3aboeBaHMe XapaKTepu3yeTcsl HauyueM Xpara, me-
PUOOMYECKMM CIIaJieHMeM BEepPXHUX IbIXaTeJIbHbIX
IyTeli Ha YpOBHE IVIOTKU U TpeKpaleHeM JIerouHo
BEHTW/ISIIUM TPU COXPAHSIONINXCS IbIXaTeJIbHbBIX
YCUIUAX, CHMKEHMEM YPOBHS KUCIOpOAAa KpOBH,
rpy6oit pparmMeHTalmeit cHa 1 U3OBITOUHOI JHEBHOI
connmmBocThbio  (Guilleminaut, Dement, 1978). B
Hacrosiee Bpemss COAC omnpezesnsieTcss KakK COCTOSTHME
C peuuAMBUPYIONMMU PECIUPATOPHBIMU SIBIEHUSIMU
BO BpeMsl CHa, OGYCJIOBJIEHHBIMM COIIPOTUBIIEHMEM
BEPXHMX JIbIXaTeIbHbIX ITyTel MIPU MPOIOIKAIIIMXCS
nbixatenbHbix yowmsix (Erkert, White, Jordan et al.,
2013).

/3-3a 4aCThIX OIMOOK B AVMATHOCTUKE, 06YCTOBIEHHbBIX
CJIOKHOCTHIO TIOHMMAHMs TIaToreHe3a 3a601eBaHUS
MHOrumMu Bpadyamu, cuMmmntombl COAC mMHTepripeTu-
PYIOTCSI KaK MPOSIBJIEHUS 11epeOpaTIbHOT0 aTepoCKiIe-
po3a, leMeHIMN U psafa Apyrux 3abonesaHuii. Kpome
Toro, Hasnmmunue COAC 3HaUNTENbHO YTSDKENsIeT TeueHye
umeMudeckoii 6onesuu cepaua (UBC), apTepuanbHOIi
TUIIEPTOHUM U XPOHUUYECKOI OGCTPYKTUBHON 60ses-
HM JIeTKUX. BaxkHOI1 Tpo6/1eMoii SIBIsIeTCs OMIMO0UYHOe
HasHaueHMe y GOJMbHBIX C HapyIleHVeM CHa CeJaTHUB-
HBIX MperapaToB ¢ Muopenaakcupyomum sbderTom,
KoTOpbie mpoTuBomnokasansl mpu COAC U MOTyT Mpo-
BOIIMPOBATh TUIEPTOHMUUECKME KPU3bI, MHCYIAbTHI U
BHE3aIMHYI CMEepPTb BO CHE, YTO OMMChIBAETCSI UCCIIe-
JOBaTeNsIMU U3 OTAeNeHUs] MeOUIIMHbI CHa «KimnHu-
yeckoro caHatopus «bapsuxa»?. M3BeCcTHO, YTO pUCK

Bysynos, P. B., Uepkacosa, C. A. (2016). Kypc Ha Tummnny. Kak 1e4uTh Xpan u CHHAPOM 00CTPYKTHBHOTO arHo3 cHa. Mockaa. C. §7.
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JIeTaabHOTO ¥Mcxoda mpu HekoppurupoBaHHOM COAC
Bo3pacraeT B 3 pasza (Marin, Carrizo, Vicente at al.,
2005).

He yMeHbllasg poyiu APYTUX ITUONOTMUYECKUX hak-
TOPOB (aJeHO-TOH3WIISIpHAsT TumnepTpodus, 3y6o-
YeII0CTHbIE aHOMa/IMM, TMIOTUPEO3, aKpoMeraaus
M HEepPBHO-MbIIIIEYHbIEe IUCTpPOodUUecKe TPOIecchl),
He06XO0AMMO OTMETUTh, UTO OKUPEHIE SIBJISIeTCS Hau-
6onee vacroit mpuunHoit COAC (puc.1). Tak BeposIT-
HocTb Hanuuusi COAC y maijueHToB C MHAEKCOM MacChl
TeJa, mpeBbIaoilelt 29 kr/Mm2 (oxkupeHue I crerneHn u
BbIIIIE), B 8-12 pas BhIIIIE, UeM Y MALIIEHTOB 6e3 oxKupe-
Hus (Deegan, McNicholas, 1996). Couetanue abgomu-
HAJIbHOTO OXMPEHMSI C HapylIeHUSIMU YTJIeBOLHOTO,
JUOUIHOTO 06MEHOB U apTepuabHOI TUIIepTeH3Melk
(AT) BBIZIE/ISIIOT KaK CAMOCTOSITe/TbHBIV CUHIPOM. B -
TepaType OH M3BECTEeH Mo Ha3BaHMEM «MeTaboanye-
ckuit cuagpom» (MC) PacripoctpanenHocts MC cerop-
HS TIpUo6peTaeT XapakTep 3MUAEMUM - UM CTpafaeT
25-30% B3poCI0ro HacejaeHus, a YMCIeHHOCTD JIIOeN,
CTpafalIlnX OXKMPeHNeM, TPOTPECCUBHO yBeIMUNBa-

5

Menua.

ercs kaxkaple 10 et Ha 10%°.

OT/IOKEeHUST KMpa OTOOpPaKaOTCS OeJIbIM I[BETOM.
MaruuTHO-pe3oHaHCcHas1 Tomorpadus. Ha puc 1b Ha
CaruTTAJIbHOM Cpe3e OTMeuaeTCsl 3HAUUTEeIbHOE CyXKe-
HJe MTPOCBeTA INIOTKM Ha YPOBHE MSTKOTO Heba, KOpHS
sI3bIKa ¥ HAJArOpTaHHMKA (OTMEYEHO CTpeaKaMu); Ha
MOTIepeYHOM Cpe3e BUAHbBI 3HAUUTEebHbIE OTIOKEHUS
BUCLIEPAJIBHOTO XMpPa PSIAOM C JlaTepaJbHbIMU CTEH-
KaMU IJIOTKM (OTMEUEeHO CTpeIKaMu).

MC umeeT 60/bIIIOe 3HAUEHVE B YCKOPEHUU Pa3BUTUS
CepaeyHO-COCYOUCTBIX 3ab0/eBaHMii, CBSI3aHHBIX C
aTepoCKIepo30M, a TakkKe MOBBIIIAeT PUCK KOpOHAap-
HBIX OCJOkHeHUI u cmepTHocTu (Peres, Allen, Fox,
2019). Y nu1 c oxkupeHueM BepOSITHOCTb BOSHUKHOBE-
HMS apTepUaIbHOI TUIepTeH3un Ha 50% BbIllle, UeM Y
JIUI, C HOpMAJIbHOT Maccoii Tena. OxkupeHne I crerneHn
YBEIMYMBAET PUCK Pa3BUTHS CaXapHOTo auabeTa BTO-
poro (C]I, 2) Tuna B 3 pasa, II crenenu - B 5 pa3 u III
crenienu - B 10 pa3s (Kykec, Crapony6ues, 2012).

b
Pucynox 1. CarUTTanbHBIN U TIOTIEPEUHBIl Cpe3 TOJI0BbI B HOpMe (A) U y MallMeHTa C OKUPEeHUEeM U TsKeIoi
dopmoit COAC (B)

Kyxkec, B. I'., Crapoay6ues, 4. K. (2012). Knunuueckas papmaxonorust 4 papmakorepanus: y4eOHuK (3-e u3z., nepepad. u gom.). Mocksa: [DOTAP-
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Bonbiioe 3HaueHue B TmporpeccupoBanuu MC umeet
CUMHAPOM OOCTPYKTUMBHOTO aIrtHO3 CHA. VI3BeCTHO, UTO
y HAI[MeHTOB C META60IMYECKUM CUHIPOMOM PacIpo-
crpaneHHocTb COAC cocrasisieT okoso 50%6 (Cm. Ta-
6muiia N21) (Young, Palta, Dempsey at al., 1993).

Tabmuna N21
KomopbudHvie cocmosiHus u  pacnpocmpaHeHHOCmb
COAC, %

w/n CocTosinne PacmipocTpaHeHHOCTb, %

1 ApTrepuanbHasi TMTIEPTOHUS 30

2 PedpakrepHas K JiedeHUIO 83
apTepuabHasi TUTIEPTOHMUS

3 3acToifHasi cepievyHasl He- 76
JIOCTATOYHOCTh

4 HouHble HapylieHUs pUTMa 58
IMocrosiHHast GUOPMIISLINS 49
npencepauit

6 Nmemnueckas 601€3Hb 38
ceprua

7 JlerouHasi TUTIEPTOHMSI 77

8 Mop6uaHoe OXUpeHue, 90
VIMT 6osee 35, MysKUMHbBI

9 Mop6uaHoe OXUpeHue, 50
VIMT 6oitee 35, sKEHIIVHBI

10 MeTabonmueckuii CHHIPOM 50

11 [MMKBUKCKMIL CUHIPOM 90

12 Caxapubiit nuaber 2-To 15
TUIAa

13 T'iotupeos 25

HccnemoBaHue CBSI3U 3TUX ABYX 3a00sieBaHUl B TO-
cylegHMe MATHAIATh JIET pean3yeTcst OUeHb aKTUBHO:
Vgontzas, Bixler, Chrousos, 2005; Trombetta, Somers,
Maki-Nunes, 2010; Cepeda, Toschi-Dias, Maki-Nunes,
2015; Cepeda, Virmondes, Rodrigues, 2019.

OCHOBHBIM KOMIOHEHTOM MC SIBJsIeTCSI OKUpeHUe
(Dealberto, 1994; Grunstein, Wilcox, Yang, Gould,
Hedner, 1993). Hapacrauue tskectu COAC o6ycia-
BJIMBAeT IIPOTPECCUpPOBAHME BUCIHEPATLHOTO OKU-
penust u MC TMoOCpenCcTBOM HapylIeHUs MPOTYKIIUK
TOPMOHOB B HOUYHOE BpeMsl, TaKuX KaK KOPTU3OJI U
uHcymuH (Vgontzas, Papanicolaou, Bixler at al., 2000).
[Tpu TsKeJI0Ii cTereH 3a60/1eBaHMsI TAK)Ke OTMeUaeT-
Cs1 HapyllleHue IPOaYyKIIMM COMAaTOTPOITHOTO TOPMOHA
U TeCTOCTEepOHA, MUKU CEeKpeLuM KOTOPhIX OTMeua-
I0TCSl B ITy60oKMX cTaausax cHa (Gronfier, Luthringer,
Follenius, 1996).

PacmnipoctpanenHocts COAC y manieHTOB ¢ CaXxapHbIM
nuabeToM BTOpoOro Tuma pocturaet 36% (Elmasry,

6

view.

Lindberg, Berne et al., 2001). /Joka3aHO oTpuIlaTesb-
Hoe BiusiHue COAC Ha QyHKUMIO 6eTa-KIeTOK U UyB-
CTBUTENIbHOCTD K MHCYIUHY (Punjabi & Beamer, 2009).
C yuetoMm 3Toro MexxmyHaponHast Peneparys quabera
OImy6IMKOBaJIa KIMHUYECKME PEKOMEHJAlM, B KOTO-
pPbIX HACTOSITeJTbHO pEeKOMEeH/IoBaja MeAUIMHCKUM
npodeccroHasaM, paboTaIMM C caxapHbIM auabe-
ToM BTOpOoro Tuma win COAC, obecieunTh KIMHHUUE-
CKYIO TIpaKTMKY, IIPU KOTOPOI, B c/yuyae HaIU4us y
TalyeHTa OMHOrO 13 3a00/IeBaHMi, 06CYKIAIaCh ObI
BO3MOXKHOCTb HaJlMuusl Apyroro 3abonmeBanus (Shaw
et al., 2008).

Bnusuue COAC u MC nBycTopoHHee (Gaines, Vgontzas,
Fernandez-Mendoza, 2018; Li, Gao, Li, 2019). Bo3uu-
kawmye nipy COAC MHTepMUTTUPYIOIIAsT TUTIOKCUS
(Hirotsu, Haba-Rubio, Togeiro, 2018) u ¢pparmenTa-
LIS CHA MIPUBOASIT K CHUSKEHUIO UYBCTBUTEIBHOCTHU K
MHCY/IVHY, TIOBBIIIIEHNIO aKTUBHOCTY CUMITaTU4YeCKOii
HEepPBHOI CUCTEMbI U CUCTEeMHOMY BOCTaJieHUIo (3u-
MmuH, Bby3yHOB, 1997). A HekOHTpo/nupyeMasl IJIMKe-
MMSI, B CBOIO OUepenb JeCeHCMOMIU3UpPYeT KapoTu/I-
HbIE TeJIblIa U TIOTOYHYI0 MYCKY/IATypPy, CLIOCOGCTBYS
BO3HMKHOBEHMIO HapyIIeHMIi IbIxaHUsI BO cHe (Song,
He, Narla, et al., 2019). Takum 06pa3om, MOKHO TOBO-
pUTh 0 GOPMUPOBAHUM «IIOPOUHBIX KPYrOB» B3auM-
Horo mnporpeccupoBanuss COAC u MC, a Taxke COAC
u CII 2 Tumna.

benmas >xmpoBasi TKaHb, Urparmonias BaXHYI0 pOJb B
raroreHe3e MeTabOIMUYECKOTO CUHIPOMA, CUUTAETCS
CaMOCTOSITeNIbHBIM 3HIOKPDUMHHBIM OPraHOM, CeKpe-
Tupyoumm 6onee 100 MosieKkys1, KOTOpbIe BAMSIOT Ha
pa3sBUTHE CUCTEMHOIO BOCIIaJIEHUS], OKCUAATUBHOIO
cTpecca, MeTaboauyeckoi TUCPETYISIIUU U SHOOTe-
MuanbHOi IUCHYHKUMU. DTU HPOLecChl CeKpeluu B
6es1oii KMPOBOI TKAHM M3BECTHBI KaK aJUITOKMHE3.
Perynsaiusi cexkpenuu aAUIMOKMHOB HapylleHa Ipu
oxkupenuu. OguH U3 HUX — JEOTUH — CTUMYIUPYET
MPOAYKUMIO BOCHAJUTENbHBIX LUTOKUHOB, DEry/Iu-
pyeT CeKpeLyI0 MOJIEKYJ 3HIOTEeNMAaIbHOV aire3mu
M CTUMY/IMPYeT OKCUAATUBHBIN CTPecC B SHOOTENINU.
[MoBpiuene ypoBHa @PHO-o He TONBKO BKJIIOYAETCS B
aTeporeHes3, HO ¥ y9aCTBYeT B pa3BUTUM CaXapHOTO OM-
abera (Hotsmisligil, Shargill, Spiegelman, 1993). IL-6,
CeKpeTUPYeMbIil BUCLIEPAIbHBIM O€JIbIM JKUPOM, CTU-
MyIUpyeT TUIIePIUIIUAEMUIO Y MHCYJIMHOPE3UCTEHT-
HocTb (Eder, Baffy, Falus et al., 2009). [Ipu osxxupeHUn
IOJaBJIsSIeTCs CeKpeLysl agUIIOHeKTMHA, KOTOPBIN SIB-
JIIeTCST CTAaOMIM3aTOPOM MHCYJIMHOPE3UCTEHTHOCTH,
SHIOTeNMaNbHOM IUCHYHKUMM U CUCTEMHOTO BOCHA-
JeHMsl. AHOMasbHbI TPOQUIb aIUTIOKMHOB acCOLU-
upyetcsi ¢ COAC. OKCUAATUBHBIN CTpecC U3MeHsSeT
CUMITATUYECKYIO aKTUBHOCTD, MOAaB/sieT QYHKINIO U

Smith, W.M. (2009). Obstructive sleep apnea, home sleep monitoring on line. Retrieved from http://emedicine.medscape.com/article/1518830-over-
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TOPMO3UT perapanyio IHAOTEIUS U YCKOpSIeT pa3Bu-
THe aTepockieposa (3umuH, BysyHoB, 1997; MapkuH,
MaptbiHeHkO, KocTioueHko, 2014).

IMpu cBoeBpemenHo¥ AmuarHocTuke COAC BO3MOXK-
HO ero 3(gdeKTUBHOEe JieueHNe MEeTOAOM CO3JaHUs
TOCTOSTHHOTO TOJIOXUTENbHOTO [ABJI€HUSI B JIbIXa-
TeJIbHBIX NYTAX BO BpeMsl HOUHOTO cHa (CUIIAII-Te-
parusi), YTO 0COOeHHO BakKHO y MAIlMeHTOB C MeTa-
6ommueckuM cuHapoMoM (Trombetta, Somers, 2010).
Mexanusm peiictBusi CUITAII-Tepanuy GOCTaTOYHO
npocT. Eciu B IbIXaTeIbHbIX MYTSIX CO3HATh M30bI-
TOUHOE TOJIOKUTEIbHOE JaBjeHe BO BpeMs CHa, TO
9TO OyIeT MPensITCTBOBATh UX CIIaJlaHNIO U YCTPAHUT
OCHOBHO MeXaHM3M Pa3BUTUS O6CTPYKTUBHOTO all-
HO3, 3aK/TIOUAIONIUICS B UMKINYECKOM TTepeKPbITUN
IbIXaTeJbHbIX ITyTeil Ha YypOBHe MIOTKU. [Ipu aTom
CUIIAII-Tepanys HOpManu3yeT YPOBHMU JIEITVMHA U
agumnoHektuHa (Carniero, Togeiro, Ribeiro-Filho et
al., 2009).

Bo3peiicTBue TUTIOKCHUM HA BUCLIEPAJIbHBIN KUP TIPU
COAC Bepmer k Mertabonuueckoit muchyHkuym (Ip,
Lam, Ng et al., 2002). 9kcriepMMeHTa/IbHbIE MCCITe-
JIOBaHMS ITIOKA3a/IM BJUSHME WMHTEPMUTTUPYIOIIEH
TUIIOKCUYM Ha UyBCTBUTEIbHOCTb TKAHEN K MHCY/INHY,
YPOBEHb JIENITUHA, INTIUIHBIN TPodWIb 1 aTeporeHes
(Savransky, Nanayakkara, Li et al., 2007). UccienoBa-
Hue Sleep Heart Health Study moka3sano, uto nHCyAM-
Hope3ucTeHTHOCTb accouumpyetcsi ¢ COAC (Punjabi,
Shahar, Redline et al., 2004). UyBCTBUTEIbHOCTh K
MHCYJIMHY IMeeT 06paTHYIO 3aBMCHMOCTD OT CTEIIeHU
HOYHOJ rurokcemuu. PaccTpoiicTBa IbIxaHMsI BO CHe
SIBJISIIOTCST HE3aBUCUMOI IeTepMUHAHTOM MHCYIMHO-
PEe3UCTEHTHOCTH. Y JINII C MHIEKCOM Macchl Tejia > 35
1 COAC pucCK IOBBILIEHUS TOJEPAHTHOCTU K IVIIOKO-
3e yBenmuuBaetcs B 2 pasa (Ip, Lam, Ng et al., 2002).
[Mpu stom CUITATI-Tepanus B TeueHUe 3 MeCSIEB Y
60mbHBIX COAC IOJIOKUTEBHO BIMSIET HA CTEIEeHb
MHCy/IMHOpe3ucTeHTHOCTY (Barcelo, Barbe, de 1a Pena
et al., 2008).

Ipyroit BaxkHbI PakTop - hparMeHTalysT CHA - Ha-
pylIaeT UMPKAgHbII PUTM, MU3MEHSIT HOPMAaJIbHbIN
LMK/ COH-OGOJPCTBOBAHME, TAKXKe BhI3bIBAET MeETa-
6omuueckue Hapymenus (Leproult, Holmback, Van
Cauter, 2014; Scheer, Hilton, Mantzoros, Shea, 2009).
Hapyienne nupkagHOTO pUTMa B pe3y/ibTaTe u3Me-
HEeHMsI TTOBeJIeHYeCKNX IIMKIOB (COH/60IpCTBOBaHME,
TOJION/TIpMEM TUIIU U TPaPUKOB aKTUBHOCTH) BJIMSI-
eT Ha MeTabo/3M ITIOKO3bI U JUIIUOOB, UTO MOXKET
MIPUBOAUTbL K Pa3BUTUIO OXUPEHUS, apTepuaabHOIi
TUIIePTEeH3UM, TUTIEPIUNIUIEMUN U TUIIePIIUKe MUK
(Nakao, Kohsaka, Otsuka et al., 2018; Vieira, Burris,

Quesada, 2014).

YacTble TPOOYKIEHNST TaKKe BAMSIOT Ha CEKpPEelyio
menaToHuHa. Y nauueHToB ¢ COAC oTmMeyaeTcst CHU-
’KeHMe YpOBHS 3TOTo ropmoHa snudumsa (Reutrakul,
Siwasaranond, Nimitphong et al., 2017). 13odop-
Mbl PeIeNTOPOB MeJaTOHMHA OGHAapYKMBAIOTCS B
GeTta-KieTkax ¥ anbda-KIeTKaxX MOMKeTyI0YHOM]
Kejie3bl, UTO IIOATBEpKAAeT MOAy/Iupyloiiee maevi-
CTBME MeJlaTOHMHA Ha cekpeluio uHcyanHa (Peschke,
Muhlbauer, 2010). Tsskects COAC 10CTOBEPHO KOP-
penupyet ¢ 6ojiee HU3KMM HOUHBIM YPOBHEM MeJia-
TOHMHA, & HMU3KUIT YypOBEHb MeJATOHMHA CBSI3aH C
IJIOXUM IIMKeMUYeckuM KoHTposeM (Peschke, Frese,
Chankiewitz et al., 2006). Tot daxT, uTO CHUKeHUE
HOYHOTO YPOBHSI MeJaTOHMHA ObLIO OGHApPYKEHO
y 60bHBbIX ¢ CII 2 TUIIA TIO CPABHEHUIO C KOHTPOJIb-
HOJi T'PYTIIION CBUIOETEILCTBYET O TOM, UTO HM3Kas
KOHIIeHTpalysl MeJlaTOHMHA MOXKEeT COIMPOBOKIATh-
Cs1 yBeIMYEeHMEeM pUcKa BO3HMKHoOBeHMs: CII 2 Tuma
(McMullan, Schernhammer, Rimm et al., 2013).

Kpome Toro, mpoOGykmeHue IIOBBIIIAET CUMIIATH-
yeckylo akTuBHOCTb (Horner, Brooks, Kozar et al.,
(1985)1995). V mainentoB ¢ COAC oTmedaeTcs I'-
MMEePaKTUBHOCTb CUMIIATUYECKOV HEPBHONM CHUCTEMbI
¢ 6ojiee BBICOKMMM YPOBHSIMM aIpeHalnHa / Hopa-
IpeHaMHa U KaTeXoJaMUHOB B MoYe I0cjie MpooOyK-
nenus (Loredo, Ziegler, Ancoli-Israel et al., 1999).
KaTexonmaMuHbl yBeIMUYMBAIOT TT€UEHOUHYIO TTPOAYK-
LIMIO0 TJIIOKO3bl ¥ YMEHBINAIOT YYBCTBUTENbHOCTh K
MHCY/IMHY U MHCYAMH-0IIOCpeOBaHHOE TOIJIoleHMe
rmtoko3bl (Nonogaki, 2000; Avogaro, Toffolo, Valerio,
Cobelli, 1996; Raz, Katz, Spencer,1991). Kpome ToOTO,
MMOBBIIIEHHAST CMMITATHYeCcKass aKTMBHOCTb OKa3bIBa-
eT JIUIOJIMTUIECKOe IeiiCTBME, HETaTMBHO BJIMSS Ha
YpOBeHb HesTepUPUIMPOBAHHDBIX KUPHBIX KUCIOT,
YTO MOSKET YXY/[IIaTh YyBCTBUTEIbHOCTb K MHCYIUHY
U TOJIEPAaHTHOCTD K II0Ko3e (Roden, Price, Perseghin
et al., 1996; Santomauro, Boden, Silva et al., 1999;
Hucking, Hamilton-Wessler, Ellmerer, Bergman,
2003).

CrnemyeT OTMETUTD, UTO TaHHOE UCCIeJoOBaHMe 06s1a-
JaeT psiIOM OTpaHUYEeHUIA.

Bo-miepBhIX, cOGpaHHbIe HAHHbIE OTHOCSATCS K pas-
HBIM TOJaM B CBSI3U C TE€M, UTO ObUIM TIOTYYEHBI U3
pa3IUYHbIX UCCIed0BaHMI, IePUOIUIHOCTb KOTOPBIX
pa3nauyaeTcs, a HEKOTOpbIe ¥ BOBCE SIBJISIFOTCSI OTHO-
KpaTHBIMM. BO-BTOPBIX, He BCe TaHHbIe ObLIV TOCTYII-
HBI JIJIT BCEX CTPaH U3 BbIOOPKM, ITOCKOIbKY IT€PBUY-
Hble JaHHbIe COOMPATNUCh B paMKax pa3HOO6PasHBIX
MccaeI0BaHMIA.
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BopiBOabI

COAC gBrnseTcst ofHUM U3 (HaKTOPOB MPOTrpeccupoBa-
HMSI MeTaboIMUeCKOTO CUHAPOMA, BIMSISI HA UYBCTBU-
TeJIbHOCTb TKaHel K MHCYIHY, yPOBEeHb afUITOKMHOB,
JIeTITUHA, JUTIMAHBIA Tpoduiab, M okasbiBasl Ccyle-
CTBEHHOE U pa3HOIUIaHOBOE OTPULIATeNbHOE BIUSHUE
MPaKTMUeCKU HA BCe OPTaHbI U CUCTEMbI OpraHU3Ma.
B cBOIO oUuepenb MeTabOMMUECKII CUHIPOM SIBJISIETCS
He3aBUCUMBIM (DaKTOPOM PMCKA Pa3sBUTUSI OOCTPYK-
TUBHOTO alHO3 CHA, UTO MO3BOJSIET TOBOPUTH O BO3-
HUKHOBEHUM «IIOPOYHOTO Kpyra» B ITaTOreHe3e 000MxX
3a60yIeBaHMIA.

CUTIIATII-Tepanust ipu COAC oka3bIBaeT MONMOKUTENb-
HOe BIMsHIEe Ha CTeTlleHb MHCYJIMHOPE3UCTEHTHOCTY U
YPOBEHb aJUIIOKMHOB. [lTaHHOE OOCTOSITENTLCTBO 06Y-
CJIaBIMBAET HEOOXOAMMOCTh CBOEBPEMEHHOM MHUITU -
alyy Tepanuu y nalueHToB ¢ MeTaboIMIecKUM CUH-
JIpOMOM, MMEIOLIMM HapyIIeHUsI IbIXxaHus Bo cHe. Tak
ke HeoO6XOomuMO MHGOPMMPOBATh IMAlIEHTOB O BbI-
COKOJt BEpOSITHOCTM MPOTPeccUpoBaHMs CUMIITOMOB
MIpU OTCYTCTBUM CBOEBpPEeMEHHOTO JieueHus. Jleuaie-
MYy Bpauy, CTOJIKHYBIIIEMYCSI C TTPo6IeMOi HapyIeHuit
IbIXaHUSI BO CHe, HeOOXOMVMO MMOHMMATh MCTUHHYIO
TIPUPONY HaHHOTO 3a60jeBaHMS B KOHKPETHOI CU-
Tyaluu st GopMMUPOBaHUST MPABUIIBHBIX U YETKUX
pekoMeHaaluit MalueHTy, CBOeBpeMeHHO IMarHo-
ctupoBaThb ocnoxkHeHUss COAC 1 HampaBsiTh K COOT-
BETCTBYIOIIUM CITeIMaINCTaM.

ﬂaHbHEIZLHI/Ie HallpaBJIEHNA MCCIeOOBaHMA MOIYT
OBITh CBSI3aHBI C BHEIpEHMEM AMAarHOCTUKM Hapylie-
HMIT CHa B IIPOTOKOJIBI JIEUEHM S O0JIbHBIX MeTaboIu-
YeCKMM CMHOPOMOM.
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The aim of this study was to find any cause-and-effect relationships between the development
of obstructive sleep apnoea and the occurrence of metabolic changes affecting the progression
of the disease. Russian and foreign articles on obstructive sleep apnoea and the complications
of this disease were analysed. Special attention was paid to data on metabolic changes. Any
cause-and-effect relationships for the progression of obstructive sleep apnoea and metabolic
syndrome were established and subjected to logical analysis, which made it possible to conclude
that these diseases are interrelated. Intermittent hypoxia and sleep fragmentation arising from
obstructive sleep apnoea and metabolic syndrome lead to a decrease in insulin sensitivity,
an increase in the activity of the sympathetic nervous system and systemic inflammation,
all of which are important factors in the progression of the metabolic syndrome. In turn,
metabolic syndrome is an independent risk factor for obstructive sleep apnoea, for example,
un-correctable glycemia, desensitises carotid bodies and pharyngeal muscles, contributing to
the occurrence of respiratory disorders in a dream, which suggests the emergence of a “vicious
circle” in the pathogenesis of both diseases. Thus, we can talk about the bilateral effects of
obstructive sleep apnoea and metabolic syndrome. A special therapy (a method of treatment by
creating a constant positive pressure in the airways during a night’s sleep) for obstructive sleep
apnoea has a positive effect on the degree of insulin resistance and the level of adipokines. This
circumstance necessitates the timely initiation of therapy in patients with metabolic syndrome
who have breathing disorders during sleep. The consulting physician, who is confronted with
the problem of respiratory disorders during night sleep, needs to understand the true nature
of the disease in a particular situation to form correct and precise recommendations to the
patient; timely diagnose the complications of obstructive sleep apnoea syndrome and hence
refer patients to the appropriate specialists. Complications of obstructive sleep apnoea are no
less dangerous than the main clinical manifestations, which necessitates an integrated approach
to a patient with obstructive sleep apnoea and metabolic syndrome. The interrelationship
between obstructive sleep apnoea and metabolic syndrome as described by us will allow the
practitioners to more clearly orient themselves in the variety of clinical manifestations of
obstructive sleep apnoea and the selection of an effective treatment.

Keywords: obstructive sleep apnoea syndrome; snoring; sleep disorders; metabolic syndrome;
adipokines; “vicious circle”; obesity; arterial hypertension
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CraTbs COHEPKUT 00630p MOJEKYISIPHO-TEHETUYECKMX MCCAeNOBaHMiA  IMM30hpeHun
TTOCTIEMHMX JIET, B KOTOPOM ITPOC/IEXXEHBI MPOGIEMbI €€ TeHeTUUECKUX MPEANOChIIOK. B cTaThe
TIpe/iCTaBIeHbl TEOPUU TIOCTOSIHCTBA MM30GPEeHUN B MOMyasnyuy. OMucaHbl OCHOBHbBIE BUIbI
TeHeTUYECKMX OTKJIOHEHM, KOTOpbIe aCcCOIMUPYIOTCSI C AMarHo3om mmsodpennn. B pabore
OCBellleHbl BO3HMKIIME B MPOIIECCE MCCIeNOBAHMIT TPYTHOCTY MHTEPIIPETAY Pe3yIbTaTOB,
OTMEUYeH HEeAOCTAaTOK 3HAHMS O MexaHu3MaxX IKCIIPEeCcCUy TeHOB, acCCOUMMPOBAHHBIX C
mm3odpenneii. B ctatbe momuepkmBaeTcss HEO6XOAMMOCTh COBMECTHOTO M3yUeHMs TeHOMHbIX
BapMaLMii ¥ CBSI3AHHBIX C HUMM HEIIpOGU3MONIOTMYECKUX MeXaHU3MOB. OTMEUaeTCst, UTO IMOMCK
TeHHO-(QEeHOTUINYUECKMX aCCOIIMALINI IO CUX TTOP IT0 GOJTBIIIEl YaCTy OCYIEeCTBISIICS 6e3 yueTta
KJIMHUKO-TICUXOTATOOTMYECKOI BApMATUBHOCTY MIM30(DPEHMM ¥ CMEKHBIX C Heit 9HIOT€HHbBIX
Ncux030B. OO6GOCHOBBIBAETCS TMMEPCIIEKTUBHOCTb M3yUYeHMs TEeHETUUYECKMX BapUAHTOB,
aCCOIMMPOBAHHBIX C YACTHBIMY (EHOTUIIUYECKUMU MPOSIBJIEHUSIMU (TICUXOIAaTOIOTUIECKUMU
CUMIITOMaM¥, CUHAPOMAaMM M TUIIAMM TeUYeHMs]), TaK KaK pasHoobpasyue KIMHUYECKOi
KapTMHbI SHIOTEHHbIX TICMX030B, CKOPEe BCETO, SIBISIETCS OTPaskKeHeM CI0KHOM ITUOIOTUA U
MHOKECTBA TMATOTEHETUYECKMX MEXaHM3MOB 3TUX PACCTPONCTB.

Knioueesvte cnoea: IJ.II/I3OCpr.'HI/[${; TeHeTu4YeCKue IpearocCbl/IKi; IICUMXOITaTOJIOTM4YeCcKue
CYMMIITOMBI; MOJIEKY/IIPDHO-TEHETMUYECKNE MCCIIEeJOBaHS

BBenenmne cpenHeM 6mm3ka K 0,55% HacenmeHus, M KOje6/IeTcs B

pa3BuUThIX cTpaHax EBpomnsl ot 0,27 go 0,83% momynsi-

[lIn3odpenns, Kak XpoHudeckoe mporpeccupyloiiee 1uu (Messias et al., 2007). B Poccuiickoit ®enmepaiium
3aboieBaHMe, IBISETCS COLMATbHO 3HAUMMBIM 3a060- B 2017 romy B MCUXOHEBPOJOTUUECKME OpPTaHU3AIUN
neBaHueM. 10 JaHHBIM COBPEMEHHOM SMUIEeMMUOTIO- 06paTmIoch 544 957 yenoBeK ¢ AuarHo30M miusodpe-
TUU, ee NMOKM3HEeHHas! pPacIpOCTPaHEHHOCTh B MUpEe B HMSI, B OTHOCUMTETbHBIX UMC/IaX 9TO COCTaBMIO 371,2 Ha

Kak yumuposamo

27 Pesuuk, A. M., Kocriok, T. I1., Mopo3oBa, A. 10., & 3axaposa, H. B. (2019). IIpoGrembt
Mpenrtochl/IOK I.LII/[30CI)D€HMM TI0 JaHHBIM MOJIEKY/ISIPHO-Te€HETUUYECKUX MCCHEAOBHHV[]?‘I.
Health, Food & Biotechnology, 1(1), 27-45. https://doi.org/10.36107/hfb.2019.i1.5163

Marepuas ory611MKOBaH B COOTBETCTBUM C MEXKILYHAPOLHOM
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100 000 uenoBek HaceneHus uau 0,37% nomynsauuul.
TeueHMe ¥ UCXOMbI MIM30GPEHNM U, 0COBEHHO, IPYTUX
CXOXXUX TICUXUYECKUX PACCTPOICTB CUIBHO Pa3HSITCH.
Taxk okoso 25% mepeHecmx MaHU(ECTHDIN TTPUCTYTT
He TOCIIUTAIN3UPYIOTCS Aaxke uepes 15 et (Messias et
al., 2007). PeuuauB NCUXOTUUECKON CUMIITOMATUKA
B TeueHMe roja Iocjie MepBUUHONM TOCIUTAIU3ALNUN
Habmomaetcs B 40% ciayuaeB. Y 40-80% maimMeHTOB
TeueHue 60/Ie3HM TIPUOOPETAeT XPOHUUECKUIT XapaK-
tep (TanbotT, 2001), M eciu uHAMBUS TiepeHec 10 mpu-
CTymoOB, B 90% cyiydaeB OH BHOBb TOCTIUTAIU3UPYETCS
B TeueHMe OsKaimmux Tpex jeT. OJHAKO peajbHOe
IIOJIOKEHME C TSKECTbIO TeUueHMs 30 peHnn ocTa-
eTCsl MaJOMU3YYeHHBbIM, TaK Kak Bpauu yaile BCero
UMEIOT JIeJI0 C TSKeIo 60MbHBIMU IalieHTaMu, TOIIa
KakK BbI3JOPOBEBIINE WIM UMeEIoIMe JTydllire VCXOAbI
penKo OKa3bIBAIOTCS IMOA, X HabmomeHnuem (Messias
et al., 2007). TpymoBasi 3aHSITOCTb Cpedyu OOJbHBIX
musodpeHueii B 6-7 pas MeHbllle, YeM CpeIy 3I0pOo-
BBIX JIUIL TOTO K€ COIMaabHOTO cTaryca. B 2013 romy
myu3odpeHns BOIIA B YMCIO 25 Bemymux MpUUMH
MHBJIMIHOCTM BO BceM Mmupe. [IpogomKuUTenbHOCTh
SKM3HU OGOJbHBIX IMIM30(GpeHueit — B cpegHeM Ha 15-
20 net meHblue, yeM B nonyiasuuu (Fleischhacker et
al., 2014). ITo pa3HbIM JaHHBIM, OT 4 10 13% maiueH-
TOB 3aKaHUMBAIOT XU3Hb camoybuiictBom (Kasckov
et al, 2011). 3aTpaThl Ha OKa3aHMe ITOMOIIM JAHHOI
rpyrmme 60JbHBIX OTPOMHBI. Hampumep, Doms Bcex 3a-
HATBIX OOJBHUYHBIX KOEK MallMeHTaMM C Im3odpe-
HMelt Jocturaet 9% 60JbHUYHOrO (hOHIa BCETO MUpa
(Fleischhacker, 2014). TTo orteHkaM BcemupHoit opra-
HU3aIUM 37PaBOOXPaHEeHNS, TPSIMbIe 3aTPaThl HA M-
30()peHMI0 B 3aMaJHbIX CTPaHax Kojeob/aoTcs ot 1,6%
0 2,6% OT OGIIMX PacXomoB Ha 3ApaBOOXpaHeHue, a
ob1me 3aTpaThl B IepepacueTe K BBII pasépocaHsl B
unTtepBane ot 0,02% B Benuro6putanuu u llBenun
1o 0,56% B I'epmanuy. Belo/THEHHbIE pa3HbBIMU Me-
TOJaMM pacueThbl ITOKa3biBaloT, uTO B CIIIA eskerogHbie
ob1Iue (MpsIMble 1 HeIpsSIMbIe) 3aTpaThl Ha JIeueHue U
ycTpaHeHMe TOoCIeICTBUI Mmu30hpeHnn HaxoasaTcs B
IuarasoHe ot 25 1o 102 Mipp. JoIapoB, YTO COCTaB-
nsget 0,15-0,61% BajioBOrO0 BHYTPEHHEro IPOAYKTa
(Chong et al, 2016).

[eTeporeHHOCTb COCTaBa IMCUXOMATONIOTMYECKUX TTPO-
SIBJIEHUI pa3HbIX (OpM TEepBUYHBIX WM T.H. 9HIO-
TeHHBIX (T.e. CBSI3aHHBIX C BHYTPEHHUMMU WIN «Tepe-
IUTApHO-IereHepaTUBHBIMM» IPUUMHAMM) TICUX030B
co3fana IMOYBY [Jis1 MpOoJoJDKAloleiics OO0 CUX IOp
IMUCKYCCUM OTHOCUTENIbHO HO30JIOTMUECKOrO eIVH-
CTBa M IMArHOCTUYECKMUX rpaHul] mmsodpennu. He-

CMOTpPSI Ha TO, UTO OOJBIIMHCTBO MCCIEemOBaTeNeil
OTMeuYaeT OTCYTCTBMe creluduueckux CUMIITOMOB
WIX CMHApPOMa Ha MOMEHT Hauaja JaHHOTO TCUXU-
YyecKOTO paccTpoiicTBa (WM TPYIIIbl TICUXUUECKUX
paccTpoiiCTB), OCHOBHBIE KJIMHMYECKME TIPOSIBIEHMS
mm3odpeHnn TMcUxmMaTpaMy pasHbIX CTpPaH M KO
MMOHMMAIOTCS U PacO3HAIOTCS MPUMEPHO OIMHAKO-
BO. OGBbeIMHSIIONIVMM ¥ PeIlaonMM IJis OYUArHOCTU-
KM OKa3bIBaeTcsl TOT (akT, UTO MpPU M3HAYATbHOM
pasHooGpasuy BCe KIMHMYECKME CIydyay, KOTOpbIe
OTHOCAT K Imu3odpeHun, o61ama0T OOUMMU TICU-
XOTATOJIOTMYECKUMMY YepTaMu, KOTOpble OTUeT/Iu-
BO IIPOCTYIAIOT M CTAHOBSTCS TOMWHMPYIOIIMMU TI0
Mepe pasBuTus 6one3uu (MBaHoB & HesHaHos, 2008;
Foussias & Remington, 2010). Kpome Toro 3a6oe-
BaHMe XapaKTepu3yeTcsl MOCTeleHHO HapacTalomiM
HefPOKOTHUTUBHBIM J1eDUITMTOM, BKIIOYAIONMM Ha-
pyIlIeHus: BepOasbHOI U MPOCTPAHCTBEHHOI TTaMSITH,
MUCTIOMTHUTENbHBIX (GYHKIINIA, YCTOMUYMBOCTY BHMUMA-
HUSI M CKOpOCTU 06paboTku uHdopmanuu (Dickinson
et al., 2007). C moMeHTa Hayaja MCIOAb30BaHUS B
1980 romy CTpyKTypUPOBAaHHBIX KpUTEPUEB TICUXNYE-
CKMX pacCTPOMCTB 3HAUUTEIbHO BO3POCIO KauecTBO
IMarHocTuky mm3odpeHunu. Tak, COIIacCOBAaHHOCTH
Iuartosa mm3odpeHun, ITOCTaBIeHHOTo ABYMsI Bpa-
YyaMMU-CIIeIMaIUCTaMM B COOTBETCTBUM C aMepUKaH-
CKMUM OMArHOCTUYECKUM pykoBoacTBoM DSM-1V, mo-
cturna 90%, a cTaOMJIBHOCTD JMarHosa mmsohpeHnn
BO BpeMeHH, T.e. COXpaHeHMe ero CITyCTs 6 MecsIieB,
24 mecsia u gaxe yepes 10 jieT, He CHMUKaIACh HIUKe
85% ciyuaeB. B Tex ke Cay4asix, KOrma OMarHo3 Mof-
TBEPXKIAICS WM YCTAHABAMBAJICS TIPUM ITOBTOPHBIX
OIleHKaxX CITyCTS 24 Mecsiia Iocjie Havaja 6oje3Hu,
crryets 10 1eT oH yke He MeHsIcst 6omee ueMm B 90%
Habmonennit (Harvey et al., 2012).

Nmeroniasicss B apceHasie reuxmuaTpun papmakoTepa-
MM, Ha TPOTSDKeHUM TOAyBeKa U A0 CUX Top, OCTa-
BasICh JOBOJIbHO OTPAHMYEHHO B IYTSIX HEITpOoOMOIo-
TMUYeCKOTO BO3[eNCTBUS, CTajaa IMIaBHOWM CTpareruein
nevyeHus musoppenny. OOBSICHIETCS 9TO TEM, 4YTO,
BO-TIEPBBIX, OHA OUYEHb peHTabe/lbHa — JUIIb 2% OT
CYMMBI ITPSIMBIX 3aTpaT Ha ieueHue mu3odpeHnn Tpa-
TUTCS Ha JieKapcTBeHHoe o6ecmeuenye (Fleischhacker
et al., 2014); Bo-BTOpBIX, ITpM TaKO¥ HMU3KOI CTOUMO-
CTM JIeKapCTBeHHas Tepanus mmu3oppeHnn nokasaua
OYeHb BBICOKYI0 pe3yJIbTaTUBHOCTb, MO3BOJUB, Ha-
npumep, B mepuop ¢ 1955 roma mo 1988 rog cHUSUTH
YMCIO GOMBHBIX MIM30GpeHMel, HaXOOSImMXCs Ha Jie-
YyeHUM B ICUxuatpuueckux 6oiabHmiiax CIHIA, ¢ 650
ThICsTY A0 100 ThICSTU. CiefyeT OTMETUTD, UTO B 3TOT Ke

ColMajbHO 3HAUMMbIe 3a60eBaHus HaceneHust Poccun B 2017 romy (ctaTucTUuecKme Matepuabl). — M., MUHMCTEPCTBO 34paBOOXpa-

HeHust Poccuiickoii @epepauyn, [lenapraMeHT MOHUTOPUHIA, aHA/IM3a U CTPATErMueCKoro pasBuUTus 3apaBooxpaHeHus. ®TBY «lleH-
TPaJIbHBIN HAYYHO-UCCIEOBATENbCKUI MHCTUTYT OpraHusaumm M MHbpopMaTmM3auum 3apaBooxpaHeHus» Munsgpasa Poccun, 2017.
- 69 c. https://www.rosminzdrav.ru/ministry/61/22/stranitsa-979/statisticheskie-i-informatsionnye-materialy/statisticheskiy-sbornik-

2017-god
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MMPOBJIEMbBI TPEATIOCBITOK IM30®PEHUY 11O TAHHBIM MOJIEKYJISPHO-TEHETUYECKUX UCCIENOBAHUN

MPOMEXYTOK BpeMeHM HacejleHle CTpaHbl BhIPOC/IO B
1,6 pasa, T.e. IOCTUTHYTOE KOJINYECTBO CTAlIMOHAPHBIX
60TbHBIX MM30¢peHneit okasanock B 10 pas HusKe pac-
YeTHOTO B CTyyae OTCYTCTBUS IcuxodapMakoTepaninm
(Tan6otT, 2001). BMecTe ¢ TeM, HepelleHHOo pobiie-
MOJ1 jieueHus 30 peHnn ocTaeTcsl BecbMa HU3Kas
IIOJIST TIALIMEHTOB, Y KOTOPBIX MCXOMOM 3K3alepbanym
CTAaHOBUTCS T.H. (QYHKIMOHAIbHAS PEMUCCHUSI, 00b-
enuHsIoNmas B cebe IBe BakKHbIe COCTaBisonue: 1)
CUMIITOMATUYECKYI) PEMMUCCHIO, T.e. 3HAUUTEIbHOe
ociabjeHue CUMMIITOMOB 0OJIe3HM, KOrJa OHM Ilepe-
CTaloT OIpeNesiTh OBeeHMe U Jlaske MO3BOJISIIOT I'o-
BOPUTDb 06 OTCYTCTBUM B JAHHBI/I MOMEHT KPUTEPUEB
IVArHOCTUKM 1mu30ppeHnn; 2) ICUXOCOLMATbHYIO
PEMMCCHIO — BOCCTAHOBJIEHME CITOCOOHOCTM MHIUBU-
Jla COOTBETCTBOBATH IMIPUHSITHIM COLIMATbHBIM POJISIM U
€ro yJI0BJeTBOPEeHME OT BBITTOIHEHUS ITUX posieit. Ta-
KO¥1 peMuccum JoCcTUraeT He 6otee 15% Bcex 60IbHBIX
mmsodpenneii (Valencia et al., 2015).

Bmecre ¢ Tem, Ha (oOHe OUEBUIHBIX MOCTUMKEHUIT B
KJIMHUUECKON IMarHOCTHKe mu30(ppeHnn 1 euyeHus
ee OCTPbIX MPOSIBJI€HUIi, OUeBUAHO, UYTO MpeCcTaBe-
HMST 06 STUONIOTUM M TIATOTE€He3e MCUXUUYECKMX Ha-
pylieHuit, Kpyr KOTOPBIX OXBAaTbIBAeT MOHATHE «IIIN-
30(peHusI», OCTAIOTCS BeCcbMa OTpaHM4YeHHbIMMU. [Tpu
9TOM TOJbKO YCTaHOBJIEHME TPUUMH U MEXaHU3MOB
pa3BUTKS IEPBUYHBIX TICUX030B C/le/IaeT BO3MOKHbBIM
pa3paboTKy JOCTOBEPHBIX CITOCOO0OB UX ToMaHMdecT-
HOJi ¥ paHHe IMarHOCTUKY; OIIpee/ieHne pucka 60-
JIe3HU; YBEepeHHOe MOCTPOeHMe ee MPOTHO3a U y4yeT
MpeauKTOpoB 3D GheKTUBHOCTY JIeUeHMs; yCTaHOBIe-
HMEe MHAVBUAYAJbHBIX HEKIMHUYECKUX (TIaToreHe-
TUYECKUX) MMINEHe Tepanuu; pa3spaboTKy HOBBIX
MEeTOIOB MPOGUIAKTUKM U HAIEKHBIX CITIOCOOOB Jie-
YeHMS He TOJIbKO 060CTpeHM#, HO BCeil 60Ie3HM.

OMIMpuUecKu O6YCIOBIeHHbIE UM M3JaBHA CTaBIIMe
TPAOULIMOHHBIMU TIPEICTaBIeHUSI 00 SHIOOTEeHHOI
npupoje mnu3oppeHnn 1 pa3BuTme reHeTUKHU Ipeio-
Tpeenii HeyKJIOHHBIN POCT YKcila TeHeTUUeCKUX
MCCIemOBaHMil 3TOI 6oje3HM. HeKoTopble MCXOMHbIE
TUIIOTE3bl He OINpaBIaluCh, TaK HaIpPUMep, MOIbIT-
KU BBISIBJIEHUSI OHOTO OIIpeieJIeHHOTO JIOKyca WJIn
OIIHOV XpOMOCOMBI, KOTOPAasi OTBeuaeT 3a BO3SHUKHO-
BeHMe 00ie3HM U OOHApYKeHNe KOTOPOii MO3BOINIIO
OBl C YBEPEHHOCTHIO ITOCTABUTh AMArHO3, HE YBEHYa-
JUCch ycriexoM. JIpyroit, rmoka He JOKa3aHHO TUIIO-
Te30I1, SIB/sIeTCs HPeloNoXKkeHe 0 MHOXKeCTBe pas-
HbIX T€HOB, KOTOpbI€ B OIpeAeIeHHO! KOMOMHAIUK
BHOCSIT BK/JI3JA B pas3BuTue 3ab0/eBaHMs], 3aITycKas
MaToreHeTUUeCKMe MeXaHM3Mbl, KOTOpble MPUBEIYT
K pasputuio mmsodpenun. ITo Bcemy mMupy B Hayu-
HBIX IIEHTpaX BeJleTcsl TIOMCK PacCessHHbIX TeHeTuye-

*  http://www.szgene.org

CKMX MYTalluii ¥ UX acCoUMaInii, KOTOpble ObUIM ObI
HaJIeKHO CBSI3aHbI C PUCKOM Pa3sBUTUS IN30(PPEHUN.
Cejtuac CTaHOBUTCS SICHBIM, UTO Ipo6jieMa CIOKHee,
YyeM IIpe[CTaB/ISIOCh paHee, TaK KaK OOHU U Te 3Ke
reHeTUYeCcKre MyTallMy MOTYT CTaTh IPUYMHONM He
TOJIbKO MIM30(GPEHMM, HO U APYTUX SHIOTEHHBIX TICHU-
X030B, a TaK)Ke ayTU3Ma, SITUJIETICUM, YMCTBEHHO OT-
cranoctu (HyteH u coasrt., 2013, c. 833; Clifton et al.,
2019; Doi et al., 2012; Need & Goldstein, 2009). leno
OCJIOKHSIETCS TeM, UTO pasHbIe CC/IeJOBaHMS He BCer-
Jla TIOBTOPSIIOT TOJyYeHHbIe JaHHbIE O TOM WM VHOM
reHHO-(GeHOTUIIMYECKO accormanmy (Johnson et al.,
2017; Tsai S-J., 2018).

[To Mepe pasBUTUSI TEXHOIOTUII MOJIEKY/ISIPHON Te-
HEeTUKM OCHOBHBIM IIOAXOIOM B M3yUeHUM STUOJO-
My mu3odpeHnn cTajl MOUCK TeHOB-KaHIMUIATOB.
VX B HacTosiiee BpeMsI HaCUMTHIBAETCS HECKOJIbKO
Thicstu. Hampumep, 6asa maHHbIX SZGene? comepskKUT
B cBoeM cnucke 1406 reHoB-KaHAMIATOB, a TaKXke
emfe 700 TeHOB, ITPUUACTHOCTh KOTOPBIX MPOBEpPSIET-
cs B Hacrosiiee BpeMs (Loh et al., 2015). C momMo1bio
meTonukun GWAS (Genome Wide Association Study)
YCTaHOBJIEHbI HE3aBMUCUMbIe accolualy MeXay Ha-
JmMuueM mmu3odpeHnn M OMHOHYKIEOTUTHBIMU TI0JI-
mopdusmamu B 128 n301MpOBaHHbBIX TeHaX, KOTOPbIe
yaanoch orpanmnunTh 108 1oKycaMu, MHOTIA Ha3bIBae-
MbIMMU «JIOKycamu pucka mmsodpenun» (Ripke et al.).
[Tporpamma GWAS (Genome Wide Association Study)
— 3TO TIOJIHOTEHOMHOE MCCIeloBaHue accolualunii,
KOTOpO€ II03BOJISIET YCTAaHOBUTb BEPOSITHBIE OOIIME
reHeTUYeCKye BapyaHThI ajijiesieii TeHOB Y G0JbIIOTO
Yyucaa UHAUBUIOB, KOTOPbIE CBSI3aHbI C KOHKPETHBIMU
(beHOTHMIIMUECKMMY TIpM3HAKAMM (KAUeCTBEHHBIMU U
KonuuecTtBeHHbIMM). OpHako GWAS He cMmorno Boc-
MPOM3BECTM acCOIMAINM CO BCEMU YCTaHOBJIEHHBIMMU
paHee reHaMM-KaHAugaTamMu musodbpernn. Ilostomy
ob6cykmaeTcsl, 4OCTaTOYHA JIM IIMPOKOTeHOMHAsI CTa-
TUCTUKA JIJISI OKOHUYATEJIbHOTO pelieHnst 0 CBSI3U reHa
¢ mmsodpenueii. B mobom cryuae, GWAS onpemenniio
psIl HOBBIX MyTalluii, He M3BeCTHBIX paHee (Harrison,
2015).

B menom pe3yjIbTaTbl IIPOBOAMMBIX I/ICCJIE,HOBaH]/Iﬁ
YKa3bIBaAKOT HA TO, UTO IIPOLECC M3YyUEeHMS reHeTn4Ye-
CKOJi 9TUOJIOTUM IJ.II/ISOCl)peHI/H/I HaxXOoaMTCs Ha HadaJlb-
HbIX 3TaIllaX.

Hacrostmuit 0630p, 6ymeT Iosie3eH MPaKTUKYIOUIMM
CrelMaaiucTaM B 06/1aCTy IICUXUATPUM IJISI O3HAKOM-
JIEHMSI C OCHOBHBIMM TE€OPMSIMM 3THOIMATOreHes3a Min-
30(peHnn, MeTogaMyu TeHeTUUECKUX MCCIeq0BaAHMIA
M TepCIeKTUBAMM HAYYHOIO ITOMCKA IeHeTHMYeCKMUX
OCHOB JIAHHOTO 3a60/IeBaHMS.
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HacnencrBeHHOCTH mm3odpeHnn

Pe3ynbTaThl COBpeMEHHOV TeHeTUKM, TToKa3aiu, 4To
mm3o¢ppeHusi, TeiCTBUTENIbHO, OJHA M3 CaMbIX «Ha-
CJIeICTBEHHBIX» U3 UMC/Ia PACIIPOCTPAHEHHBIX 60JTes-
Helt uenoBeka (Costain and Bassett, 2012). l'eHeTnue-
CKMe UCC/IeOBaHUST ceMeii, 6IM3HeI[0B ¥ IMPUEeMHbIX
nmeteii (Sullivan, Kendler and Neale, 2003; Wray and
Gottesman, 2012) nmoaTBepaAWIN CWIbHYIO TeHeTUYe-
CKYIO COCTaBJISIONIYIO 3TUOOTUM mn3odpeHnn. Puck
pa3sBUTUSI OONE3HM YBEIMUMBAETCS C YBEIMYEHUEM
CTEeIeH) TeHeTUYeCKOTO POACTBA K MHAMBUIY, 6OJIb-
HoMmy mu3odpeHneit. Y poicTBeHHMKOB TpeTbelt cTe-
IIEHY POJCTBA PUCK PasBUTHUS IMMU30DPEHUM paBeH
2%, 10 CpaBHEHUIO C OCHOBHOJ MOMYJISILIVEN, TIe PUCK
paBeH 0,5-1%. YV poncTBeHHMKOB 1 cTemeHM poOACTBa
PUCK yBeMUMBaeTcs: yke 10 9%, a cTeneHb KOHKOP-
JAHTHOCTM Y MOHO3UTOTHBIX G11M3HeIoB paBHA 80%
(Franzek and Beckmann, 1998; Sullivan, Kendler &
Neale, 2003; Lichtenstein et al., 2009). CooTBeTCTBEH-
HO, KOHKOPJIAHTHOCTb HACAeIyeMOCTH TCUXUUECKUX
3a60JIeBaHMI1 BbIIIE Y OMHOSIAIIEBBIX OIM3HEIIOB, YEM
Y pasHOSIIIEBBIX, UTO TaKKe CBUIETENbCTBYET O Ce-
MelHOM cerperanuy M Ba’KHOJ PONIM TeHeTUdeCKUX
(bakTOpPOB B Pa3BUTUM IICUXUIECKUX PACCTPOIICTB. B
o011eM, Hac/lIeACTBeHHAsI ITPepacIioNokKeHHOCTD -
30(peHunM olleHUBaeTCs IpuMepHo B 64-81% (Cardno
& Gottesman, 2002). OmHako reTeporeHHOCTh ¢e-
HOTUITMYECKUX XapaKTePUCTUK 3a00eBaHUsI Jaske y
POICTBEHHUKOB U (Jiaboe BausSHME KaXKI0r0 KOHKpeT-
HOTO TEeHeTMYECKOIO BapMaHTa Ha PUCK PasBUTUSI
60J1Ie3HM YKa3bIBAIOT Ha CJIOKHBIE, HE-MeHIeIeBCKIe
MexaHu3Mbl HacaemoBauus (Harrison, 2015; Kendler,
2015; Thibaut, 2006).

O6mas xapaKTepMCTHMKA MYTaliMii, BCTpedaro-
muxcst npu mmsodpeHnn

[Tpu mm3odpeHn BbISIBIEHBI OTHOCUTENBHO YacThie
10 CpaBHEHMIO CO 3J0POBBIMMU JIIOAbBMU pasIMUHbIE
XpPOMOCOMHBIe abeppaliuy (yTpaTbl U MEPecTpOiiku
1IeJIBIX XPOMOCOM MJIY UX 3HAUUTETbHBIX YIaCTKOB) U
CTPYKTYpHbIE HapyllleHusl B IIpefeiaxX OTAelbHbIX Te-
HOB:

XpOoMOCOMHbBIE MyTalUK:

TeHOMHAsl aHeyIyiouaus (M3MeHeHne Habopa
TIOJIOBBIX XPOMOCOM), KOTOpPast OOBSICHSIET TTOBBI-
HIEHHYI0 YacTOTy cpeau GONMbHBIX mu30dpeHneit
TaKOJ COMYTCTBYIOLIE/ XPOMOCOMHO} IIaTONO-
uu, kak curapom lllepemiesckoro-TepHepa, cuH-
IpOM TOAMCOMUM IO X-XpOMOCOMeE Y >KeHILIUH
WIY Pa3BUTHE CUMIITOMOB HM30(dpeHnn y 60/b-
HBIX ¢ cMHApoMoM KnaitHdenbrepa;

MoO3amMyHas (BCTpevalomasicsi B OTAeIbHbIX KIeT-
Kax) ayTOCOMHasl aHeyIuiouaus (T.e. YMCAeHHbIe

QHOMAaIuUM JIMHEMHBIX, HEMIOJIOBbIX XPOMOCOM) B
KJIeTKaxX TOJIOBHOTO MO3ra ¢ CyMMapHOM 4acTo-
TOI, mpeBbrnawieit 10% HelipoHoB. Cpean HUX,
HanpuMep, MO3auvHas aHEeYIIOUINS XpOMOocoMm 1
u 18, KoTopasi BeIsIBJIeHA TPU MOJIEKY/ISIPHO-LIUTO-
reHeTMYeCKOM MCCAedOBaHUM MOCTMOPTAIbHBIX
TKaHeli TOJ0BHOrO MO3ra IIallieHTOB, CTpadaB-
mux mm3odpeHneit. T JaHHbIe, MOTyYeHHbIE
OTeUeCTBEHHbIMM YUEHBIMM, ObUIM ITOJIOKEHBI B
OCHOBY TEOpUM XPOMOCOMHOJI HeCTabUIbHOCTH,
T.e. BBICOKOTO PMCKA XapaKTepHbIX MyTaluii B
JIMHUSIX KJIETOK OTHEJbHbIX YYAaCTKOB TOJIOBHOTO
Mo3ra 60/IbHBIX MK30dpenneit (TUraHoB 1 COaBT.,
2012; FOpos, Bopcanosa, & 0pos, 2014 ).

Toueunsie myTaiuu B reHax (Walsh et.al., 2008):
3aMeHbl HYKJIEOTUJIOB WIM OOHOHYKIEOTUIHbIE
nonumopdusMsl (single number polymorphism,
SNP), KOoTOpble TPeCTaBIISIOT CO60 3aMeHbI Ofi-
HOTO a30TUCTOTO0 OCHOBAHUS Ha APYTOe B CTPYKTY-
pe ofHOTO HyK/IeoTuaa. CieqyeT OTMETUTD, UTO B
KaKIOM TeHe MOXXeT MPUCYTCTBOBATh HECKOIbKO
COTEH Iap HYKJIEOTUIOB, B TO BpeMsI Kak Momo6-
Has Bapualusl 3aTparuBaeT BCEro OJUH HYKJeOo-
TUZ, B OHOJ Tape U3 HUX;

Bapualuu uuciaa Kommit (copy number variant,
CNV), T.e. u3MeHeHMe KOIMUECTBA Map HYKIeOo-
TUIOB Min 6osee KpyrHbIX yyactkoB THK (mocte-
JOBaTeIbHOCTEl HYKI€OTUAOB, 1IeIbIX TeHOB U
Iaske KOMOMHaIMIi reHoB). [Tog BapuaIMsiMy dmc-
Jla KOMuit 0OBIYHO IOApPasyMeBaloOT OYTLIMKAIIUN
(duplication) HyK/I€OTIOB MIM GOJBIIMX YUACT-
k0B JHK; mynbTHanienbHble U KOMIUIEKCHbBIE Ba-
pUanyyM 4KcIa KOIUIA, MpeacTaBisione coboii
MHOTOKpaTHOE YMHOXeHMe eqUHUYHBIX UJIN Tap-
HbIX yuyacTKOB [THK. C HEKOTOPBIMM OTOBOPKAMM
K HUM OTHOCSITCS TaKsKe CTydyayu CTUPaHus Win fe-
neuuu (deletion) map HyKJIEOTUIOB MM YUaCTKOB
IOHK, vHcepuuu (BCTaBKU) IOIIOTHUTENLHBIX HY-
K1eoTuI0B K yyactkoB [IHK, a Takke MHBepcun
(M3MeHeHMs OC/IelOBATETbHOCTU) HYKIE€OTHUIOB.

BrisiB/IeHHBIE V GONMbHBIX IMIM30(MpeHuelt M3MeHeHs
crpoeHust THK xapakTepu3ylOTCSI HeCOITIaCOBaHHO-
CTBIO: Cpelyi TeHOB-KaHIMIATOB HEeT HeCOMHEHHBIX
TeHOB TIpe[IPacCIiONOKeHHOCTH (aJiTeneil BOCIIPUUM-
4ynBOCTH). T.€. HeJIb3s1 YBEPEHHO YTBEPXKIATh, UTO 13-
MeHeHMS] MMeHHO B 3TOM reHe B TOUHOCTM OTBEYaloT
3a MHTepecylomuii Hac (PeHOTUNMUYeCKuii TPU3HAK
- pasBuTHe musodppeHnn. [eHbI-KaHAMUIATBI MOTYT
BCTpevaThCs Bceroy 1-5% 60mbHbIX, OTHOIIEHME MTaH-
COB y U3BeCTHbIX HaM SNP penko focTuUraeT 3HaUueHUS
1,20. 3To o3HauaeT, UTO KaKIObIii MO OTHEIbHOCTU
BapMaHT MMeeT OueHb HeOOJbIIoe BIMSHIME Ha PUCK
mm3odpenun (Harrison, 2015). [TonyueHsl JaHHbIE B
MOb3y AMHAMMWYECKON 3KCIIPeCcCUM TeHOB, HEeCYIIUX

30




MMPOBJIEMbBI TPEATIOCBITOK IM30®PEHUY 11O TAHHBIM MOJIEKYJISPHO-TEHETUYECKUX UCCIENOBAHUN

B cebe pUCK pa3BUTUS MN30(PEHUN U CMEXKHBIX pac-
CTPOJCTB, MPUYEM ITpeHaTaTbHbIE COOBITUS, CBSI3aH-
HbIe C pa3BUTHEM HEPBHOI CUCTEMBI, CUIbHEee CBSI3aHbl
¢ mm3odpeHueit, uem, HarIpuMep, ¢ GUTOISIPHBIM pac-
crpoiictBoM (Clifton et al., 2019). O6HapyxMBaoLIMECST
reHeTMYeCKNMe BapMaHThl OTAMYAIOTCS Y JIfofelt pa3Ho-
ro BO3pacTa, [0Ja, packl, IpeaCcTaBuTeNell OIHOTO 3T-
HOCA, YTO CBUAETENbCTBYET B IOJIb3y CYLEeCTBEHHOI
Pa3sHOPOAHOCTM reHeTUUeCKOro OCHOBaHMS mu3odpe-
Huu (Allen et al., 2008; Need & Goldstein, 2009; Walsh
etal., 2008; Xu et al., 2012).

C nmomoipio metoauku GWAS ycTaHOB/IeHbI HEe3aBU-
CMMbIe accolMaly MeXay HaauuueM mmu3oppeHnu u
OTHOHYKJIEOTUIHBIMU TToNuMopdusMamm B 128 u30-
JIMPOBAHHbBIX T€HAX, KOTOPbIE YAAT0Ch OrpaHUUnNTh 108
JIOKycaMM, Ha3bIBa€MbIMM «JIOKyCaMM pucka Imn3od-
peHuu», mpuueM o 83 U3 HMUX paHee He COOBIIANIOCH
(Ripke et al.,2014). HaubGosnee MHTEpeCHbIE U3 BHOBB
BBISIBJIEHHBIX T€HOB, CBSI3aHHBIX C MTOBBIIIIEHMEM PUCKA
pasBuTHs mu3odpeHnn npeacTasaeHbl B Tabnuiie 1.

BakHbIM pe3y/nbTaTOM MOTHOTEHOMHOTO MOMCKa acco-
LManuii CTaao TOo, UTO psif TeHOB-KaHAUIATOB, U3BECT-
HBIX M paHee, Takux Kak reH DRD2 (modhamuHOBOTO
pelieniTopa 2 TUIA) U HECKOJIIBKO TE€HOB, BOBJIE€UEHHBIX
B IIyTaMaTepruuecKyloHepOTPaHCMUCCUIO, B YacCT-
HocTH, reHbI GRM3 (MeTabOTpPOITHOTOITTyTaMaTHOTO
pettenntopa 3 Ttuma), GRIN2A (GluN2A cy6bemMHUIIbI
NMDA-penenitopa), CRR (cepun-patniemasnr) u GRIA1
(GluAl cy6wemguuuiel AMPA-pelienTopoB), TOATBEP-
IVJIM CBOM BKJIaJ, B 3TUOJIOTHUIO N30 peHNN, a TakKe
YKpenuiu Bemylye natodusmonornyeckye TUIIOTE3bl
pasBuTusl 60je3HM, OOBICHSIONIME ee TUMePIPOTYK-
mueit nodhaMmuHa M TMIIOAKTMBHOCTbI0O NMDA-pernemn-
topa (Ripke et al.,2014).

BMmecTe ¢ TemM, MHOTMeE 13 aCCOLIMMUPOBAHHBIX C MMU30(]-
penueit nsmenenus: JHK mpociekuBaloTcs B TeHax,
KOTOpbIE OIpPeNessIioT caMble pasauyHble 61oIornye-
CKMe MPOoIIecChl:

3aK/JIaJKy, pa3BuUTHE M MeTaboMM3M KIETOK HePB-
HOI cUCTeMbl (HEeIIPOHOB, aCTPOIIUTOB U OJIUTO-
IeHIPOLUTOB);

HelipOTPaHCMUCCUIO (aKTUBHOCTb HelipoMeauaTo-
POB, UYBCTBUTEIBHOCTb PEIENITOPOB, paboTy Ge-
KOB-TPAHCIIOPTEPOB, CUHANTUUYECKYI0 TIJIacTUyY-
HOCTD);

KJI€TOYHOE JIbIXaHUE;

rnepenavyy HePBHOTO MMITy/ibca (GYHKIIMOHMUPOBA-
HME€ MOHHBIX JIUTaHI- U IIOTeHIIMaJI-3aBUCUMbBIX
kaHasioB) (Costain G., Bassett, 2012; Doi et al, 2012;
Ma et al., 2018; Huo Y., 2019; Ripke et al., 2014;
Walsh, 2008).

CoBMecTHBIM McIoab3oBaHueM GWAS, 6aiiecoBCKOIt
CTaTUCTUKYU, MEHEeNeBCKOV paHAOMM3aluM, OIeH-
KM TIPOTEMHOBOTO B3aMMOMAENCTBUSI U NIPYTUX METO-
OB OBV OTpefeeHbl HECKOTbKO BbICOKOBEPOSITHBIX
«IIPUYMHHBIX» TeHOB, cpeau KoTopbix TCF4 yuacTByeT
B 3aK/IaJike HEPBHOJI TKaHM U CTOJI6UYATOM pacrpepe-
JleHuu TipepOHTATbHBIX MMPaMUIATIbHBIX HEIIPOHOB,
GPM6A yrmipaBiisieT Murpaiiuei HeitpoHoB, nuddepeH-
LIMPOBKOI HelipuTOB U cuHanToreHe3oM, CNTN4 Bin-
sieT Ha HallpaB/ieHMe aKCOHOB U (acuuKyasimoo. Psn
JIPYyTUX reHOB-KaHAUAAToB (Bkiatouass ATP2A2, PSMA4,
PBRM1, SERPING1 1 VRK2) cBsi3aHbl ¢ pOpMUPOBAHU-
eM u pa3ButueM Mukpornuu (Ma et al., 2018).

Hakonell, y OONbHBIX IIM30(QPEHMEl BBISIBISIOTCS
MyTally B TeHax, 3KCIIPEeccusi KOTOPbIX MPOUCKXOIUT
B TKaHSX, yUacTBYIOIMX B MMMYHUTeTe. DTO IIOM-
TBEpXKIaeT TUIoTe3y cepeluHbl 20-r0 BeKa O TOM, UTO
mm3odpeHs CBsI3aHa C MATOJIOTMe MMMYHHOM CU-
crembl (Unctosuy, 2007; Benros et al, 2012; Ma et al.,
2018; Sekar et al, 2016). BonbIiioe uccienoBaHme, 3a-
KoHueHHoe B 2015 romy, u BKiIouasInee 28799 6071bHbIX
C AMarHo3om mm3odpeHusi, C BbICOKOI TOCTOBEPHO-
CThiO ompenenuiao Hasimuue SNP B reHe, OTBeuawlem
3a CMHTE3 OCHOBHBIX O€JIKOB IMIABHOTO KOMILIEKCa TU-
crocoBMecTuMocTH (major histocompatibility complex
— MHC) - komnoHeHTa kKomIuinMeHnTa C4. ITocKonbKy
MHC sBnsieTcsi OCHOBHbIM (DYHKIIMOHAIbHBIM KOMIIO-
HEHTOM MMMYHMTETA, Obljla JOKa3aHa CBSI3b Mu3odpe-
HUM C HapylIeHUsIMMU B MMMYHHOI cucteMe (Sekar et
al, 2016).

Bce mepeunciieHHOe OaeT OCHOBaHMe IIPe/Io/iararh,
YTO pasjMyHble reHeTUUeCKUE OTKIIOHEeHNS BbI3bIBAIOT
[IMPOKMIA CIIEKTP MTaTOJIOIMYECKMX MEXaHU3MOB, KOTO-
pble MOTYT IIPOSIBUTHCS B PA3HOM BO3pacTe, I1O[I, BIIN-
SIHMEM pa3HOOOpa3sHbIX BHEIIHMX IIPOBOLMPYIOLIMX
(hakTOpOB ¥ B CaMOM pa3sHOO6PA3HOM COYETAHMM, UTO
U OIpeensieT MUPOTY KIMHUYECKO KapTUHBI SHIO-
FeHHBIX TICMX030B.

Kpome Toro, MHoroo6pasmue, ciydyaiiHoe pacipocTpa-
HeHMe, Majiasl BeJIMUMHA TeHeTUYeCKMUX OTKIOHEeHM
06BSICHSIET TO, UYTO HA XO[I HaCIe0BaHMs M30(hPeHn
He pacIpoCTPaHsIIOTCSI 3aKOHbI MeH IeIs, ¥ Ha IPaKTH-
Ke MbI He MOKEM YBEPEHHO IIPOTrHO3MPOBATh Pa3BUTIE
130G peHni B KaxkI0OM KOHKPETHOM C/Ty4ae Jaske Ipyu
Ha/Inuuu OGOJBHBIX pomuTeseii. Bomee TOro, BCcTpevda-
©TCSI OTPOMHOE KOJIMYECTBO CIIOPaAMUYecKuX CIyvyaen
musodpeHnn, Koraa 3aboneBaetT pe6eHOK aOGCOMIOTHO
3I0POBBIX POIMTEJIeii, Y KOTOPhIX B POMOCIOBHOI He
MIPOC/IEKMBAETCS HUKAKMX [ICMXMUECKUX OTKIOHEHUIA.

K MHOXecCTBY 3araZjok MpoOUCXOkAeHUs n30bhpeHnn
clefyeT Takke OTHECTU YKe YIIOMSHYThI (akT, uTo
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JIMILb HeOOoJIbIIas YacTh HalileHHbIX M3MeHennit JTHK,
HaxXOOUTCSI B TaK HA3bIBAeMbIX 3K30HAX — y4acTKax
IHK, KOoTOpble OTBEUAIOT 34 CUHTE3 OEJIKOB U JOCTO-
BEPHO MPEICTaB/ISIOT c06071 YCTaHOBIEHHbBIE CMBIC/IO-
BbI€ 3aMeHbI HYKJI€OTUAO0B. HalpoTuB, 60IbIINHCTBO
npumMmepoB SNP 3aTparuBaroT reHbl MHTPOHOB, 3P dek-
ThI KOTOPBIX WJIM He M3BECTHbI MJIM BBIIIOIHSIOT «He-
KoaupyoIye» QyHKIMM, HalIpuMep, IIPOSIBISIIOT CBOU
3ddexTsl BO B3aMMOAENUCTBUMU C APYTMMM TeHaMM,
YIIPaBJISIs dTaaMyu UX SKCIIPeCCUM: TPaHCKPUTILIEI,
TpaHuIsLues, ciuialicuirom PHK, calineHCHMHIoM re-
HOB, TOCTTPAaHCISIMOHHOM MomuduKanmeii 6eIKoB
(Harrison, 2014; Huo Y., 2019). Bce aT0 MOXeT mpu-
BOJAUTH K TOHKUM M3MEHEHUSM KOJMUeCcTBa, (QyHK-
LIMOHA/JIbHOCTM, BpeMeHM CHHTe3a WJIM MPOCTPaH-
CTBEHHOII CTPYKTYphI Oesika. Hampumep, accormariys
MEXIYy OJHOHYKJIEOTUAHbIM MOIUMOP(PU3MOM B JiO-
Kkyce 12p13.33 rena CACNA1C u mm3odpeHneit, o3Ha-
YaeT, YTO 9Ta MYTaLMs, BAUSIET Ha SKCIIPeccuio 6eka
CACNAI1C, a He Ha ero aMMHOKUCJIOTHYIO MOC/Te0-
BaTeJIbHOCTD, MTOCKOJIBKY CaMa MyTallusl 3aTparuBaeT
MHTPOHHYIO 06J1aCTh TeHa. YCTaHOBJIEHO, UTO TeHeTH -
yeckas M QyHKI[MOHAIbHAS CBSI3b MEKY OTAeTbHBIMM
CTPYKTYPHBIMM TeHaM¥ ¥ KOHKPETHBIMU ITCUXUYECKI-
MM pacCTPOiCTBaMM, HaIpuMep, mm3odpenmnein mim
OUITONIIPHBIM PACCTPOJICTBOM, MOOYIUPYETCST (PyHK-
LIMOHAIbHO BAXKHBIMMU TaIllJIOTUIIAMM, KOTOpbIe 06pa-
30BaHbl Pa3JIMUHBIMM a/IJIeJIbHBIMY KOMOMHALISIMU
SNP, accouuupoBaHHbIMU ¢ 3aboneBaHuem (Levine,
2013). To eCcTb, F'eHbl, B KOTOPBIX COEPXKATCS aCCOLIVM-
pytoiuecs ¢ mmu3odpeHneli CTPyKTypHble BapUaHThI,
BBITIONTHSIIOT pasHble GYHKIUM, U UX TTOAUMOP(PU3MbI
MOTYT MMETb pa3HOe 3HaueHMe B 3TUOJOTUU (BMOJI-
He BO3MOXHO, He Bcerga maTtoreHHoe). OHUM MOTYT
KaK CI0CcO6CTBOBATD IIPOSIBIEHUIO (PEHOTUIMUECKOTO
TIpM3HaKa — B HallleM cTyyae 6oyie3HM, TaK M BbITION-
HSTb MPOTEKTUBHYIO (GYHKINIO, TIOmaBsis 3Gh@eKTb
MYyTaluii CTPYKTYPHBbIX TeHOB. CUuMTaeTCs, UTO TeHbI
MOTYT GBITh CTPYKTYPHBIMU IO OTHOIIEHUIO K OTHO-
My MOpU3HAaKy, HalpMMep, y4acTBOBaTb B Pa3BUTUMU
mm30¢ppeHnn, 1, OTHOBPEMEHHO, TPOTEKTUBHBIMMU I10
OTHOILIEHUIO K APYTMM MaTOIOTUYECKUM IPOI[eCCaM.
[TosTOMy OflHA M3 BaXXHBIX 3a/1a4 — BBISICHUTH, Kakue
TeHbl KOOMPYIOT CUHTE3 OeKOB M 3aIlyCKaloT IIeNb
OGMOJIOTMYECKMX MEXaHM3MOB, a KaKyue — YIIPaBJIsioT
aKcrpeccueit nipyrux reHos (Harrison, 2015).

Bo3mokHble MexaHu3Mbl HapymeHuit [THK mpwu
mm3odpeHnn

Pe3ynbTaToOM B3aMMOMAENCTBUS MEXAY pa3sHbIMU Te-
HaMl MOXKET ObITb OTCYTCTBME KIMHUYECKUX ITPOSIB-
JeHuit 60e3HN, JIeTKOe TeueHue, He MPOSIBJIeHNe ee
B KaKMX-TO GJIArOMPUSTHBIX YCIOBUSIX MU BO3HUK-
HOBEHMe JINIIb 110]], BO3JeCTBIEM JOIIOTHUTETLHOTO
BHeIlTHero (akTopa (Harpumep, aJIkoTojIs UM HapKo-

TUKOB), KOTOPBII 3alTyCKaeT pasBUTHE 3TOI 6OIe3HN.
Taxkoit opmoit B3auMozeiicTBMsI TeHOB (MJIM TOUHee
MX BapMaHTOB), KaK 3IICTa3, BEPOSITHO, OOBSICHSIETCS
penKoe TMposiBjieHNe Y GOJbHbIX MIM30¢peHneil pes-
MaTOMTHOTO apTpUTAa: reHbl YI3BMMOCTU /ISt MIN300-
peHUM MOPenIoaoXKUTENbHO BBICTYMAIOT B KauecTBe
MMPOTEKTUBHBIX T€HOB B OTHOIIEHUM PEBMAaTOUILHOTO
aprputa (Costain and Bassett, 2012). dnucraTnyeckKmum
MeXaHM3MOM TaKKe MOXXHO OObSICHUTDH BBIIBUHYTYIO
H. Ey (1960) runoresy, 4TO MO3UTUBHBIE CYMIITOMBI
MpeCTaBISIIOT c060l CBOe0OPA3HbIIT MeXaHU3M BO3-
MeIlleH!sT TIePBUYHOIO yiep6a, MM KaK paHbIe ero
Ha3bIBaJIM HEMeIKMe aBTOPbl «OCHOBHOTO PacCTPOli-
ctBa» (Grundstdrung), MCUXOMATONOTMYECKUM BbI-
pakeHMeM KOTOPOTO, CKOpee BCero, SIBJSIIOTCSI Hera-
TUBHbIE CMMIITOMBI 130G peHnN. B moaTBepkIeHMe
nmanHol teopuu N. Doi ¢ coaBTopamu (2012) ykasarn,
4UTO B poIlecce pasBUTHUS TICUXOTUUECKOTO MIPUCTYIIA,
KOTODBIN, IO €T0 MHEHUIO, B OCHOBE CBOEJi SIBJSeTCS
OAHOBPEMEHHbBIM HapyllleHMeM KJIeTOYHOTO JIbIXaHUS
U OKCUOATUBHBIM CTPECCOM, ITMUCTATUUYECKME TeHbI
OTpefesiioT aHTUOKCUAAHTHYIO 3aIIUTYy, B KOTOPYIO
BOBJIeUeHbl JTodaMIMHOBas TpaHCCHMHANTHUUeCKasT ak-
tuBauus ¥ NMDA-penienitopsl. B pe3ynbrate Bo BpeMst
MPUCTyIIa MKu30GppeHn Mbl MMeeM OJHOBPEMEHHOe
MPOSIBJIEHNEe U HEeTaTMBHBIX CUMIITOMOB, M MPOAYK-
TUBHOM TCUXOMNATOIOTUYECKON CUMIITOMAaTUKM, KO-
TOpasi He TOMbKO MAacCKUpyeT IJiaBHble CTPYKTYpPHbIE
U3MEHEeHMUSs], HO U SIBJSIETCSI BHEITHUM KIVMHUYECKUM
MPOSIBJIEHNEM KOMITEHCAaTOPHBIX MeXaHU3MOB. B kiu-
HMYECKOii IpaKTHKe OAaBHO 3aMeuyeHOo, YeM Oiike
KapTuHa 000CTpeHMs K TaK Ha3bIBaeMoit GopumHOIi
(uBeTyteit) mu3oGpeHnn, TeM MeHbIlle BbIpaskeH I10-
cie npuctyta gedekt (Crow, 1980).

[nejtoTponueit MOKHO OOBSICHUTb JABHO 3aMeUeH-
Hble Y GONbHBIX IM30GpeHNelt yJualieHue mo3IHEro
TOKCMKO3a OepeMeHHOCTM, nOuabeTa, OTHOCUTEIIb-
HO yacToe poxkjeHue MepTBbix fereit (Dalman et al,
1999). IlnelioTpomnueit reHOB, aCCOUMUPOBAHHBIX C
mm3odpeHnen, a Takke UX BIAUSIHMEM He Ha pa3BU-
THe KOHKPEeTHOI HO30JI0TMYecKoii (opMbl, a Ha KaKu-
e-TO ee TMaTOreHeTUUeCKre MeXaHM3Mbl MOKET ObITh
00BbsICHEeHO, HampumMep, uTo reH ZNF804A, BoB/eueH
B PEry/siyi0 MHOXEeCTBA OOIIMX HeipOBU3YalTbHBIX
beHOTHIIMUECKMX TIPMU3HAKOB IMIN30(DPEeHUN U GUIO-
nsapHoro addekTuBHOro paccrpoiictsa (Hess & Glatt,
2014). B pesynbpraTe MOJIEKY/ISIPHBIX MCCAeL0BaHUIA
OBLJI0O OOHAPYKEHO, UTO B OTAENaX TOJIOBHOTO MO3Ta,
(byHKLIMST KOTOPBIX HapylleHa IpU 000MX 3aboyeBa-
HUSIX, TIPOUCXOIUT TIPEAIIOUTUTEIbHASI 3KCIIpeccus
npenpacnonaratonux amneneit ZNF804A (Guella et al,
2014), koTopble 061amaOT 60Iee HU3KUM CPOJICTBOM
K elle HeUTeHTUDUIMPOBAHHBIM SIIEPHbIM GeKaM
B HepBHBbIX kieTkax (Hill and Bray, 2011). ITomyue-
HbI IaHHbIE, YTO HA XapaKTep IKCIIpecCcuy reHa-KaH-
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IuUaaTa MOXKeT OKa3bIBaTh BJMSHME CUMHEpPTUM3M He-
ckonmbKuX SNP, a Takke, UTO YaCTHbBIE MTOIMMOP(MU3MbI
MOTYT YIpPaBJSIThb AKTUBHOCTBIO YIAJE€HHBIX TI'€HOB
MOCPEeNCTBOM JTa/IbHOMEMCTBYIOMIMX XPOMATUHOBBIX
uHTepakuuit (Ma et al, 2018).

Teopun «3BOIIOIMOHHOrO Mapagokca» mmusodpe-
HUM

CrpaHHOCTh mM30odpeHny Kak 60Je3HN 3aKII0YaeT-
Cs1 He TOJIKO B IPUYYIJIMBOI KIMHUYECKOI KapTuHe,
MHOT000Opa3uy BapMaHTOB IMHAMUKU U MHIUBUILY-
aJbHBIX Pa3aNUMil TSKECTU MPOSIBAEHMIT U UCXOZa,
HeInpeJCKa3yeMOCTM PUCKAa BO3HMKHOBEHMSI U HeEO-
IMHAKOBOI YyBCTBUTEIbHOCTU K JieueHM1o. Ko Bcemy
3TOMY [00aBJIseTcs] BOJIOLVOHHBIN IIapajokKc, 3a-
KII0Yaoyiics B coxpaHeHUM 60le3HEHHOCTM Hace-
JleHMsI pa3HbIX CTPaH B pa3Hoe BpeMs B npefenax 1%.
[TpotieHT 6OMBHBIX TOCTOSTHEH, HECMOTPS Ha CUJIBHYIO
HETaTUBHYIO CeJleKIUI0 BCIeJCTBME eCTeCTBEHHOTO
0T60pAa, ¥ OH JIOBOJIILHO OBICTPO BOCCTAHOBMIICS IIOCIIE
«JICKyCCTBEHHOJ CelneKIyn» — M306MpaTenbHOro MC-
TpebIeHNs TICUXUYECKU GOMBHBIX B HALIMCTCKOI Tep-
manuu (Fuller Torrey and Yolken, 2010).

OueBUAHO, YTO OGMONIOTUYECKMMM YCIOBUSIMU TTOCTO-
SIHCTBA PacCIIpOCTPaHeHHOCTH Mu30bpeHnn, C OTHOM
CTOPOHBI, SIBJISIETCSI €CTECTBEHHBI OTOOP U B Pe3Y/Ib-
TaTe ero OTCYTCTBME IIOTOMCTBA B TSDKEJIBIX M PaHO
MaHM(ecTUpoOBaBIINX CIydasx 6GomesHu, a ¢ IOpy-
roii — HaaMuMe yCTOMYMBOTO MaTOT€HHOTO MOTEeHIIM-
ajia MOMyJsIUY C BOCIIONIHEHEM B (eHOTUTINUECKOM
MPOSIBJIEHUY HOBBIX TOKOJI€HUI CKPBITO TIpeipacrio-
Jlararouieil HacjleLCTBEHHOCTH.

B KauecTBe YAaCTHBIX GMOJIOIMYECKUX IIPUUMH YCTOM-
YMBOI1 60/I€3HeHHOCTY MMU30(PpeHneit MPUBOILT CJie-
,uyloml/le daxte! (Doi et al.,2012):

IaBjeHe CBepXy, IPersSTCTBYIoLIee pocTy 60j1e3-
HEHHOCTHU: B cpefHeM 60/bHbIe Mmu30(peHneii, 1
0CO6E€HHO MY’KUMHBI, 3HAUUTEIBHO peXke 3I0PO-
BBIX JAIOT IIOTOMCTBO, TaK KakK, BO-II€PBbIX, OHM
00BIYHO paHO 3a60/IeBaIOT, CTPALAIOT HoJiee TsKe-
JapiMy (hopMaMy O6OJIe3HM, M3-3a Yero IepecTaioT
ObITh TIPUBJIEKATEIbLHBIMM [JISI 340POBBIX JKeH-
IIMH, BO-BTOPBIX, 10 KAKMM-TO elle HeM3BeCTHbIM
npuuyHaM GObHBIM IM30(PpeHneil My>KUMHAM
CBOJCTBEHHA MOHVKEeHHAs (epTUIbHOCTD;
ITOCTOSIHCTBO, TOAAEPKUBAIOIIee 60Ie3HEHHOCTD:
COXpaHHasi CIOCOGHOCTh HAaBaTh IIOTOMCTBO
MHOTUX TICUXUYECKM 6OIbHBIX JKEHIIMH, KOTOPbIe
3a00JI€BAIOT II033Ke, Yalle 00JIeI0T IePUOSNIECKA-
My GOpMaMK C TYUIIUMM PEMUCCUSIMIA.
IaBjeHne CHMU3Y, 0OYyCIOBIMBAIOIIEe BOCCTAHOB-
JIeHMe T1aTOJIOTMM: TTOBBIIIeHHAas CIIOCOOHOCTh K
IEeTOPOKAEHMIO Y 3[0POBBIX CECTep ICUXMUECKMU

GOTBHBIX, OT KOTOPBIX Yallle HaclaemyeTcs Mm30¢-
peHUus U PacCTPOICTBA JUYHOCTU IIU3OUTHOTO

KpyTa.

B cBolo oueperib, ykazaHHbIe 6MoIornyeckye GakTopbl
BOCCTaHOBJIEHUST MIM30GPpeHUN B MOMYSILIUY UMEIOT
CBOU TeHeTH4YecKue OocHOBaHwus. EcTh Tpu Hambosee
ybenuTeNbHbIEe TeHEeTUYeCKe TeOPUM MOIepsKaHMUS
M BOCCTAHOBJIEHUSI Uuc/Ia OGOMbHBIX MMU30(GpeHueil B
nonyasiuuy (Doi et al., 2012).

[TepBas Teopus — 3TO TaK Ha3bIBA€MbIli MOTUTEHHbIN
MYyTallMOHHO-CeJIeKIIVIOHHBIN 6aaHc. Ee cyTh CBOIUT-
Csl K IpeJiCTaBAeHUI0 O TOM, UTO B KaKJOM KOHKpeT-
HOM ciyuyae mu3odpeHus aBisieTcsl CJiefICTBUeM MH-
IUBUOYATbHOM KOMOVHALMM M B3aMMHOTO BJIMSTHUS
MHOeCTBa TeHeTUUeCKuX BapuaHToB. OHM 3amycka-
0T HIMPOKUIL CIIEKTp Helpodu3monornyeckux mpo-
11eCCOB, KOTOpPbIe, B CBOIO Ouepelb, B3aMMO/IeiCTBYSI
IPYT C IPYTOMU, TIOJIBEPTasiCh BAUSHUIO CPE/IbI, CO3a-
0T OPUTMHAJIBHYIO, MIPUCYIILYI0 KOHKPETHOMY Maliy-
eHTY, KIIMHUYECKYI0 KapTuHy musodpenun. [Ipuyem
B 9TOM C/Tyvyae IMalMeHT MMeeT HeIOBTOPUMbIi Habop
BAapMaHTOB TeHEeTUYECKNX MYTalii, HacaeqyeMbIX OT
ponuTeneit u/uiy NosIBUBLIMXCS de Novo, BCIeICTBIE
3TOr0, MAIMeHT XapaKTepu3yeTcsl MIPUCYIIEeil TOTbKO
eMy TCUXONaTOIOTUYeCKO KapTUHOWM paccTporicTB
mmM3odpeHNUeckoro Kpyra, M B CBOIO ouepenb Iepe-
JlaeT Mo HACAe[CTBY MOTOMCTBY YKe IPYTYI0 MHAUBU-
JIyaabHYI0 TeHeTHUUecKylo MmaTpuily. OHa MeHsieTcs 3a
CcyeT reHOMa BTOPOTO POJUTENIsI, COXpaHEeHMSI U BbIMa-
IEeHUS TeX VJIY VHBIX TeHeTUYECKMIT Bapualuii 000mux
popuTeneii, TeHHOTO B3auMOJielicTBus. B pesynbTare
HOBBIIi HabOp TeHEeTUMYECKUX BAPUAHTOB IO-HOBOMY
BCTpauBaeTcs B MaTOMMU3MOMOTUUECKMIL TIpollecCe U
orpejienisieT HOBOe MpOosiBieHue (PeHOTUIIUYECKOTO
MpU3HaKa. DTa Teopusl OObSICHSIET yCUJIEHME pucKa
6071e3HY B CBSI3Y C MHOPUIVHIOM U C BHEITHUMM, K-
30TeHHbIMM (aKTOpamMyu — TpaBMOJ MO3ra, TOKCHYe-
CKUM BO3[I€iiCTBUEM, IICUXOTeHUIMH. EI0 Takke 00b-
SICHSIIOT JOBOJIBHO PaBHOMEPHOE U CXOKee B PasHbIX
TMOMY/SIMSIX COOTHOIIEHMEe UMUCIa JIUL MU30UTHOTO
Kpyra (3-5%), ¢ MIU30TUIIMYECKUMM PACCTPOIICTBAMM
(1,3%) n mm3odpenueit (B penenax 0,7-0,9%) (Doi et
al, 2012; Kasckov et al, 2011).

Bropas reHeTnyeckas Teopusi mopnepsKaHUs IMOCTO-
STHCTBA MIM30QPeHMM B MOMYISIIUM — 9TO KOMOMHMU-
pOBaHHAas HYK/JIeapHO-MUTOXOHpUAIbHAs MOLeIb
MOMUTeHHbIX MyTauuii. CyTb ee B TOM, YTO B 3TUOJIO-
Iy mu3odpeHnn MPUHUMAIOT YJacTiie MHOXeCTBEH-
Hble TeHeTHYyecKue Bapualluu MUTOXOHAPUATbHON
IHK, koTOpBbIe TI0 CBOEI YacTOoTe MPeBOCXOASIT HyKJIe-
apHbIe U, B OT/INUME OT HyK/IeapHbIX, HACJIeAYIOTCS T10
SKeHCKOM TMHuU. BmecTe ¢ Tem, TOpor WX PUCK MPO-
SIBJIEHU OOJIe3HM B OCHOBHOM OIPEJeNsieTCs] TreHe-
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TUYEeCKUMMU Bapualusimu HykiaeapHoii [JHK. dta Teo-
pUs OOBICHSIET B3PBIB (DEHOTUINUECKUX TTPOSIBICHUIA
(BOSHMKHOBeHME OOJIe3HM), MPOUCXOSINNIT BOIIPEKU
HeraTUBHOM ceJeKLMM: ero0 MCTOUHMKOM CTaHOBSITCS
3[I0pPOBbI€ SKEHIIMHBI-CUOIUHTY GONBbHBIX IKU30Qpe-
HMeli, KOTOPhIE SIBJISIIOTCS HOCUTEISIMU MaTPUIIbI 60-
ne3Hu (Doi et al., 2012).

TpeTbe 00BSICHEHME BOCCTAHOBJIEHUS UMCIa OONTbHBIX
mm3odpeHneit B MOOYASIIUU — 3TO BO3HMKHOBEHMeE
de novo myTaiuii. VX TosiBieHNe He TOJbKO obecrie-
YyBaeT IOCTOSIHCTBO pacCIpOCTPAaHEHHOCTM MINM30¢-
peHMuM, HO U OOYC/IIOBIMBAET CIIOpaguMyecKue Crydan
aTOro 3a60seBaHMs. Peub MAET O TAKUX FreHeTUYEeCKUX
BapHualusxX, KOTOpble He MepefaHbl 0 HACIENCTBY, a
BO3HUMK/IM MMEHHO y JaHHOTO MHAMBUAA. Y 3TUX MY-
Taluil ecTb CBOM OCOGEHHOCTM: 1) OHM He MPOIUIN
3BOJIIOIIMOHHON CeJIeKIMM U TIO3TOMY 4Yallle OKa3bl-
BAlOTCS T.H. «BPEIHBIMM MYTalUMSIMW», CIIOCOGHBIMM
3aITyCTUTDb Hamubosee TsoKeable (GOPMBI TOV MM MHOI
6071e3HM; 2) OHM YaCTO JIOKATM3YIOTCS B BaSKHBIX JOMe-
Hax reHoB pa3Butusi (Xu et.al., 2011; Zhai et.al., 2013);
3) OHM UYaCTO MPEeICTaB/SIIOT cO60i Bapualuyu YuC-
na xoruii (CNV), kotopsle, B oinume ot SNP, Bcerna
CO3[IaI0T TMOBBIIIEHHbI puUcK mm3odperun (Harrison,
2015). JaHHas Teopusi OOBICHSET, IOUEMY Y 3[0PO-
BBIX pofiyTeseit, Hac/eICTBEHHOCTb KOTOPBIX TaKKe He
oTsroIeHa, pe6eHoK MoykeT 3a60ieTh mu3odpeHnei,
BKJIIOYAs ee 3710KauecTBeHHbIe (OPMBI.

[elicTBUTENIbHO, GOJbIIIe BCETO HOBBIX CITOHTAHHBIX
MyTanui TpOCIEKUBAeTCsT Y 6OMBHBIX Mu30(peHneit
6e3 HaCIeACTBEHHOI OTSTOIEHHOCTM (B T.H. CIIOpa-
IMUeCcKUX WIY HeHawleCTBeHHbBIX clyJasx) (Xu et al.,
2011; Zhai et al., 2013). Yx naxogsat B 10% Bcex cIio-
paguuecKkux ciyyaeB mnu3odpeHun, B YaCTHOCTU, MU-
Kpopenenuu Jokyca 22q11.2 MoryT o6bsSIcHATb 1-2%
HeHac/IeICTBeHHBIX ciydaes mu3odpenun (Abbs et al.,
2012; Bassett & Chow, 1999; Bassett & Chow, 2008). Y
TaKuxX OOJIbHBIX MMEIOTCS XapaKTepHble KINHUYECKMe
0COBEHHOCTM (TIPOSIBJIEHNS] KOTHUTUBHOTO Heduunta
M JIerkasl 3aJlepkka YMCTBEHHOTO pa3BUTMS, IIOXas
MePEeHOCUMOCTh AHTUIICUXOTUKOB, HEOOXOIUMOCTh
KOMOVHMPOBAHHOW Tepamnuyu ¥ 3IeKTPOCYNOPOKHOI
Tepanmy), a TakkKe BU3YaIU3UPYIOTCS CTPYKTYpHbIE
M3MEHEeHUSI TOJIOBHOTO MO3ra (YMeHbIleHue oO6bema
MO3ra, TONIVMMMKDPOTMPHS, M3MEeHEeHMS ITOJIOCTY ISITOTO
JKeJIyLouKa TOJI0BHOro Mo3ra). HoBble MmyTanum 4yacto
ob6HapyxuBawT B reHe ARC (reHe aKTMBHO-DPeryiu-
pPyeMOro LMUTOCKeNIeT-aCCOLUMMPOBAHHOTO IIPOTEMHA,
8q24.3), KOoTOpBIN ompenenseT HeNpPOIIaCTUUHOCTD,
yuactByeT B dopmupoBauuu NMDA-pelentopa, a Tak-
’Ke OTBevaer 3a d3HA01UTO3 B AMPA-penieniTope.

T. 0., MHOXXeCTBO pegKMX MabIX (3aTparuMBaioLIUX
OIIHY WM HeCKOJIbKO Map HYKJIeOTUAO0B) CTPYKTYPHBIX

BapMaHTOB ¥ MyTaliuii, B TOM U4MC/ie HOBbIX, B COBOKYII-
HOCTY OIPeAesISTIOT STUOIOTHUIO MIM30GPEHMUM U 0ObsIC-
HSIIOT TO, UTO eif TIpUCyIlla He TOJIbKO Hac/leqyeMOCTb,
HO U cIiopajinuyeckoe Bo3HMKHOBeHMe (Awadalla et al.,
2010; Gershon, Alliey-Rodriguez & Liu, 2011; Girard,
Xiong, Dion & Rouleau, 2011; Xu et al., 2012; Zhai et
al., 2013). K coskasieHu10, 10 CUX TOp He SICHO, ITIoueMy
MMEeHHO TIpy MM30dpeHMM U pacCTPoiiCcTBaxX ayTUCTH-
YyecKkoro crekrpa de novo Myranuu o6HAPYKMBAIOTCS
TaK 4acTo. BrICcKa3bIBaeTCs MHEHME, UTO HOBOOOPA30-
BaBIIMECS] MYTaIUM ITPOUCXOMST B TOPSTUMX TOUKAX MY-
TareHesa, aCCOIMMUPOBAHHBIX C PA3BUTHEM TOJIOBHOTO
MO3Ta, ¥ B TeX ajiefisixX, KOTOpble 3KCIIPeCCUpPYIOTCS B
3apoIbIlIeBbIX JMHMUSIX (MIOJIOBBIX KkieTkax) (Abbs et
al., 2012).

CoBpeMeHHOEe BUEHME TeHETUYECKON IPUPOIbI
mm3odpeHun

B xauecTBe 0606IeHNSI JAHHBIX O TeHeTUUECKUX U3-
MeHeHUSX Npyu musodpeHnn ciieqyeT MOAUEePKHYTH,
UTO Ha Hee PacCpoCTpaHSIeTcs caemyloliee MpaBUIO:
«penKast 60/Ie3Hb — OJMH YaCThIN ajieNb, yactas 60-
JIe3Hb — MHOTO pedKMX reHeTUYeCKUX BapUaHTOB».
Tak, B oT/IMuMe OT OTHOCUTEIbHO pPeIKuX reHeTuue-
cKux 3aboyieBaHMIt, TIPY KOTOPBIX BCELIa WIM 4aCTO
OTMEYaeTCsl OAVH MM HeGOJNbIIoe YMCI0 MyTaluil B
OOHMX U TeX JKe reHax, Ipu Mn30QpPpeHnn UMeeT MeCTo
MHOKecTBeHHble M3MeHeHus1 ITHK, 3aTparmsaromimx
pasubie aynenu (Costain and Bassett, 2012; McClellan,
Susser and King, 2007).

C mmsodpeHneit acconumpoBaHbl pa3sHOO6pasHbIe re-
HeTUYeCKMe U3MEeHEHMs, KOTOphIE:

1. MHOXeCTBEHHbBI — X MHOT'O Y K&XKIOTO OTHEIbHOTO
TalyenTa ¥ OHM pPacCesTHHBI 10 TeHOMY;

2. HeCcOIIaCOBaHbl — MOTYT OGHAPYKMBAThCS UM He
0OHAPYKMBATHCS Y KaKIOTO MallieHTa C M3ydae-
MbIM (DEHOTUIIMYECKUM TIPU3HAKOM;

3. penKkue — KaXKOblii 10 OTAEILHOCTU BAPUAHT PeIKO
BCTpEeYaeTcs BO BCeli MOMYIISIINHK;

4. «majble» — 3aTparMBaiOT OJHY UM HECKOIBKO Map
HYKJIEOTUJIOB, UTO CO3JAaeT IPO6IeMY UX MOWCKA;

5. uacTo HOBBIE — T.e. 06pa30BaIUCH Y JAHHOTO MHIV-
BUJIA, a He MepeJaHbl 10 HAC/IEICTBY,

6. TPOCIEKMBAIOTCSI B HYKI€apHO Y MUTOXOHAPU-
anbHO JTHK;

7. JIOKaJIM3YIOTCS B y4aCTKaX, OTBEUAIOIINX 3a pa3BU-

Tne HepBHOﬁ CUCTEMBI.

B cBs131 ¢ BBISIBJIEHM €M GOJIBIIIOTO KOJIMUECTBA PasHOO-
OpasHBIX MyTallnii, 0COGEHHO HOBBIX, BHICKA3bIBAETCS
TUIIOTE3a O CYIIeCTBOBAHNUY Y OONbHBIX MIM30(peHmeii
reHetmnueckoiiHectabuabHocTu (F0poB, BopcaHoBa &
IOpos, 2014; Abbs et al, 2012; Smith, Bolton & Nguyen,
2010). C omHOI CTOPOHBI, CYI[eCTBOBAaHME T€HOMHO
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HeCTabUIBHOCTY CO3JAeT Mpo6sieMy, BbI3bIBAsI Pas-
JM4Hble BUIBI nartonornu. C Opyroii, Korma MHTEH-
CMBHOCTb BO3JI€iiCTBUSI BHeNIHMUX (haKTOPOB YBeM-
YMBAETCS, TeHeTHYecKasi HeCTabMIbHOCTh ITO3BOJISIET
MPOAYLMPOBATh OTPOMHOE KOJIMYECTBO Bapualuii,
13 KOTOPBbIX €CTECTBEHHOJ ceJieKIMeii OTOMparoTCs
yIauHble, KOTOpbIe IMPUCIIOCAbIMBAIOT BUI K M3Me-
HUBIIMUMCST ycaoBusiM. COTJIaCHO TakKOMYy ITpemIiono-
SKeHMI0, MU30(PpeHusT MoKeT ObITh CBOeoGpasHOi
pacIuiaToii 3a YCKOPeHHYIO 9BOJIIOLMIO YeI0BeuecKoii
TICUXUKHA.

BakHbIM mpeicTaB/sIeTCs BOMPOC O TOM, Kak U3MeHe-
Hust IHK peanusyioTcsl B MaToreHese 1mn30(ppeHnn.
B cBSI3M C 3TUM HEO6XOOMMO OTMETUTh, UTO YacCT-
HbIi OMOJOTMYECKMIT MeXaHU3M, 3aKOOMPOBAHHBII B
reHoMe, peanus3yeTcsl B LeMM B3aMMOMENCTBYIOMIUX
(usmonormueckux IMpoieccoB, KOTOPbIE MTPOUCXOIST
B YCJIOBUSIX BO3/eiCTBMSI BHeIlIHel cpenbl. Ha KInHM-
yeckoM (acajie Mbl MOKEM IOJYYUTb WIN He TI0JTy-
YUTHh QUMHATBHOE TIPOSIBJIEHNE 3TUX B3aUMO/IeCTBUIA,
CBOET0 pofa pe3ylIbTUPYIOUIYIO peaKkiuio OopraHu3Ma
(B mcuxmuaTpum — 3T0 nosepeHne). llnszodpenns:, kKak
U Ipyrue OOJIe3HM, pa3BUBAeTCs, KOI[a BKJIAJ reHe-
TUYECKMUX ¥ BHEIIHUX (PAaKTOpOB IpeBbINIaeT HEKUii
nopor (Falconer, 1965; Gordon et al., 2007). IToato-
MYy OIIMOKOI OBIIIO ObI CYUTATH, UTO T€HbI HEU36EKHO
9KCIIPECCUPYIOTCS B 1INy GeTKOBBIX ITpeBpalleHMid,
KOTOpbIe 3aBepIaroTcsl MposiBieHueM (peHOoTUTIMYe-
CKoro TpusHaka. Hanuume reHHO-(DeHOTUNTMYECKO
accoumanuyu BCero JuIllb TOApasyMeBaeT HaIuMuyue
pUCKa, a He JKeCTKYI0 OTBETCTBEHHOCTh reHa 3a KOH-
KpeTHOe deHOTUIMYecKoe BbipaxkeHue (Ripke et.al.,
2014).

Bornee Toro, mo muenuto S. Ripke c coast. (2014), camu
1o cebe reHeTUYEeCKMEe BapUALIUK HE MOTYT OOBSICHUTD,
KakKuMM 0Opa3oM OHM TIOBBIIIAET PUCK MIN30(PEHUN.
Ere 60/1ee KATErOpMYHO Ha ITOT CUET BHICKA3BIBAETCS
P.J. Harrison (2015): «/Tlaske CTaTUCTUYECKU OOOCHO-
BaHHAS accoUMaIys reHa ¢ GeHOTUIIOM cama I1o cebe
HMUUero He JaeT HU QYHKUMOHAIbHOMY OHMMAaHMUIO,
HU Tepanuu. TONbKO pacKpbITVe OGMOMOTUY TeHA U Me-
XaHM3Ma 06pa30BaHUS pUCKa MM30(peHNM TTO3BOTUT
OmpenennTh TOTeHIMal TeHeTUUeCKOi Bapualumn».
BmecTe ¢ TeM OTKPBITUSI TeHeTUKM MTOKa3bIBaIOT KITIO-
yeBble TeHHbIE CETU, BEPOSITHbIE OMOXMMUYECKUE
myTH; GOKYCUPYIOT MCCIeNOBaHUSI B HEMPOOMOIOTUM
u icuxodapMaKkoIOTUM; BAUSIIOT Ha IMarHOCTUIecKue
napagurMbl (Harpumep, OTAaBas MPUOPUTET M3yue-
HUIO T.H. JUMEHCUI UIU TPaAULMOHHBIX IJISI OTeue-
CTBEHHOII LIKOJIbI TICMXOMATOMIOTUMUECKUX PETUCTPOB)
(Craddock and Owen, 2010; Harrison, 2015).

B 3T0it CBSI3M BechbMa MHTEPECHOI IIPeNCTaBJIsSIeTCs
npenyoxkeHHass N. Craddock n M.]. Owen (2010) ru-

roTe3a peanusaluy CTPYKTYpHbIX BapuaHToB JTHK
MOCPeCTBOM KOAMPOBAHMUS Helpodu3nomornyeckmnx
MeXaHU3MOB, KOTOpble 00pa3yloT HelpOHHbIE MO-
Iy, B3auMoZelicTBylole ¢ Gakropamu BHeITHeH
cpenbl. B pesynbraTe Ha KiIMHUYeckoMm dacaze mpo-
SIBJISIIOTCSI TPYIIIIBI CMMIITOMOB, MMeIOLIue Da3HYIo
CTerieHb KOMOPOUIHOCTY, KOTOPbIE 0OPa3yIoT T.H. TN-
MEHCUU TICUXMUYecKoit natoaoruu. OHU-TO U KIaLyT-
Cs1 B OCHOBY COBPEMEHHBIX MOAXOL0B K IMarHOCTUKe
Pa3IMYHbBIX ICUXNYECKUX PACCTPOIICTB.

Eme ogHa rumoTe3a maToreHesa In3oppeHuu Gbiia
npepyioxkeHa N. Doi ¢ coaBTopamu (2012). B Heit
YTBEpKAAeTCsl, YTO OCHOBHASI 3TUOJOTMYECKAsT TIPU-
YyHa MM30QpeHnn — reHeTuyeckas: HecTabuIbHOCTh
B HYKJIeapHOli 1 MUTOxXOHApuanbHOU [THK, koTOpas
BeleT K AUCPYHKIIUY MUTOXOHIPUN, TO €CTh K Hapy-
IIeHMIO TKAHEeBOTO JbIXaHUS UM BO3SHUKHOBEHMIO OK-
CUIATUBHOTO cTpecca. HapylieHne KIeTOUHOTO JIbIXa-
HUS orpenesieT nedekT pasBUTUS HEPBHBIX TKaHEH!
U KOTHUTMBHbBIE HAPYIIE€HUS, & OKCUIATUBHBIN CTpeCcC
MPOBOIMPYET TMOBBIIIEHHYI0 aKTUBHOCTDb 10¢GaMIMHO-
BOJ CUCTEMBI U B pe3y/ibTaTe pa3BUTHUE MCUXOTUYE-
CKO CMMIITOMATUKMN.

Heob6xomumbl  MCCIeIOBaHMSI, HaIlpaBieHHble Ha
YTOUHEHMe BKJIaJa TeX WIM MHBIX TeHeTUUYeCcKuX Ba-
pMaHTOB B MaTodu3MoIOTMUecKuit mpoiecc. Ha ce-
TOJHSIITHUI IeHb «30/I0ThIM CTaHAAPTOM>» MCCIeA0Ba-
HMS B 00/71aCTV TEHOMUKM MCUXUUYECKNUX 3a60/IeBaHMiA
siBisieTcst pabora A. Sekar u ero komer (2016). OHu
MCHONAB30BAIM METOAVKM CEKBEHVPOBAaHUS TeHOMa,
aHa/MM3a 3KCIPecCU TeHOB U OIBITHI MO BBIKIOYE-
HUIO HalileHHbIX I€HOB-KaHIUIATOB B SKCIIEPUMEH-
Tax, C MCIONb30BaHMEM JIAO0OPATOPHBIX KMBOTHBIX,
YyTOOBI JOKA3aTh, UYTO JIOKYC, COEPsKAIINii TEHbI KOM-
IIOHEHTOB [JIABHOTO KOMILJIEKCA I'MCTOCOBMECTVMOCTH
accoMupoBaH ¢ mmsodpenun. Myraiumu reHoB, Ko-
IUPYIOMIMX KOMIIOHEHTBI CHCTeMbl KoMIieMeHTa C4A
u C4B, IpUBOAST K CHYDKEHUIO KOJMMUECTBA CMHATICOB
B IIHC ¥ BETBUCTOCTM aKCOHOB, UTO HabIIOMAEeTCs IIpK
mm3odpenun (Mirnics, Middleton, Lewis & Levitt,
2001). OuenuBas konuvectBo Kormmii (CNV) Kaxzmoro
reHa, ¥ HaJu4yye Wiy OTCyTCTBME y YeloBeKa Iocie-
JIOBATeIbHOCTM, KOTOpasi MOZLYAMpYeT TPaHCKPUII-
11110, YCTAHOBJIEHA CBSI3b MEXIY MYTAlUSIMU U KO-
YeCTBEeHHBIM YpOBHeM 3Kkcrnpeccun reHoB C4A 1 C4B u
KJIVMHUYECKOI KapTUHOI Mu30ppeHnn y maiueHToB.
Kpome TOTO, UCTIONMB3YS TEXHOMIOTUN BBIK/IIOUEHUS Te-
HOB, OBIIM CO3/TaHbl HOKAYTHBIE MBIIIM IO BbIIIEyKa-
3aHHBIM reHaM. Y 9TUX SKMBOTHBIX OOGHAPYKWIM CTa-
TUCTMYECKY 3HAUMMOe CHIDKeHMe HeJfpOHHBIX CBSI3eii
MeX[y CTPYKTypaMy rOJIOBHOTO MO3ra, YTO U MO3BO-
JIWJIO OKOHYATEJbHO AOKa3aTb acCoOLMALVI0 MeXAY
OTIeJIbHOM TeHeTHUecKoi MyTalyeii ¢ maTodusnomno-
rueit mm3odpenun (Sekar et al., 2016).

35




PE3HUK A.M., KOCTIOK I'IT., MOPO30BA A.10., 3AXAPOBA H.B.

AKTya/lbHBIM OCTaeTCsI BOIMPOC acCOLMaIUU MEKAY
nsmeHenussmMu JJHK u pasnaMyHbIMU KIVMHUYECKUMMU
U CYOKIMHUYECKUMU TIPOSBIEHUSIMM IN30DPEeHNN,
a TakkKe 3KCIIepMMEHTAJbHAs MpPOBepKa ykKe yCTa-
HOBJIEHHBIX CBSI3€i MEX[y ee MaToreHeTUYeCKUMMU
3BEHBSIMH. Y3Ke ceifyac OTMevaeTcsl, UTO Mbl He MMe-
eM JaHHbIX 00 accoranusax myrauuit JJHK c kmaccu-
YyeCcKMMU KperenHOBCKMMM (popmamu mm3odpeHnn
(Harrison, 2015). To cux Imop OTCYTCTBYIOT OOHame-
SKMBAIOI/e Pe3y/bTaThl UCIIONIb30BAHUSI TUMEHCUO-
HasnbHOTO TIoaxona (Uher & Zwicker, 2017). Bee ere
Maj0 M3yUYeHHBIMM OCTAIOTCS CBSI3U TeHeTUYeCKUX
MOMMMOP(U3MOB C OTJIeTbHBIMM YAaCTHBIMU ITPOSIBIIE-
HUSMM 3HIOT€HHBIX TTCUX030B. OgHAKO yXe K HaCTO-
SIIeMy BpeMeHM OTEeUeCTBEHHBIMU U 3apyOeKHBIMU
UCCIenoBaTeNsIMU CleJIaHbl HEKOTOpble MHTEepeCHbIe
HaxXOAKM B 3TOM HampasjaeHUN. Tak, HalileHbI OTAEeNb-
Hble TeHeTUYeCKIe aCCOIMallNM CO CTyYasiMuU PaHHEro
Havasia mm3odpenun (ITaxomona, 2010; Pakhomova,
2011). TonyueHsl JaHHbIE, YTO MOAUMOPGU3M TreHa
nepeHocunka ceporoHuMHa SERT (SLC6A4) cBs3aH C
HapylleHreM pPacro3HaBaHUS MUMUUECKUX IMOLUI
pu 30 peHnn, He3aBUCUMbIM OT HEJAPOKOTHUTUB-
Horo nmedwuinTa, BbIpaXeHHOCTM CMMIITOMOB U JIMY-
HOCTHOJ TpeBOXXHOCTU (AndumoBa u coasT., 2014).
OTK/IOHEHUS B TeHe abda-CcyobeqMHUIBI HATPUEBOTO
KaHasa Il Tuma (SCN2A) BiusieT Ha 06IIyie KOTHUTUB-
HbIe CITOCOGHOCTY U 3(PPEKTUBHOCTH KOPbI TOJIOBHOTO
MO3ra Y O0/IbHBIX MM30(MDpeHmeit 1 uX He3aTPOHYThIX
6onesHbio 6patheB (Dickinson et al., 2014). HaiimeHsr
accomualny OgHOTO U3 BapMaHTOB reHa 2’,3’-1IMKIIO-
Hykimeotuns 3’-docdonmacrepassr (CNP) ¢ mcuxorma-
TOJIOTMYECKONM CMMIITOMAaTUKOJ, BKIIOUalOIIeli KaTa-
TOHUIO, NeTPeCccuio, TPeBOTY, MPOSIBJIEHUS ayTU3Ma C
HapylleHreM COILMaIbHBIX B3aMMOAENCTBUIL U UHTe-
peca K oKpykamoueMmy (06beIyHeHHasT B JeIpeccuB-
HO-KaTaTOHUYECKUI CUHIPOM, CXOXMUIT C OMMCAHU-
eM CJIlydyaeB XPOHMYECKOJ JIIOUMIOHOV KaTaTOHUM) Y
GONBbHBIX MU30(PeHNeli, a TaKke P AereHepanun
aKCOHOB BO ()pOHTAIBLHOM OT/ie/ie MO30JIMCTOrO TeJa,
TOTyUYeHHO B 3KcIepuMeHTe y MbIleii (Hagemeyer,
2012). Ten katexon-O-metmitpaHcdepassl (COMT)
CBSI3aH C TIPOSIBJIEHUSIMU arpeccuu mpu musodpe-
Huu (Soyka, 2011).HemaBHO o6Hapy>keHa accOIMaIus
OTHOTO U3 BapMaHTOB I'eHa MO3TOBOTO HelipoTpodu-
yeckoro ¢dakropa (BDNF) ¢ mo3UTUBHBIMU TICUXOTIA-
TOJOTUYECKUMMU CUMIITOMaMM, BKIIOUAIOIUMU MHO-
rve mposiBieHus cuuapoma Kauguuckoro-Kinepam6o
(CMMIITOMBI BK/IQIbIBaHMS M OTHSTUSI MBICTIEi, Opem
BO3[eiCTBUS U BepOasibHble FaJUTIOIMHAIIVN) TIPU OT-
CYTCTBUM BJIMSIHUSI Ha PUCK 3a60yIeTh MM30(peHmeii
(KonecunueHko, BapbutbHUK & Tonumobet, 2015; Zhai,
2013). HakoHell, HegaBHSIS HaX0OgKa — IMOIMMOPPU3M
reHa KOMNOHeHTa KoMiuimMeHTa C4 OCHOBHOTO KOM-
TIJIeKca TMCTOCOBMECTUMOCTH, 6eJIoK KoToporo B ITHC
BOBJIEUEH B MPOIECC HeipOHAJbHOTOMPAyHUHTA, TO

€CTb CO3peBaHMsl M POCTa akKCOHOB HEPBHBIX KJIETOK,
MMeeT acCoUMalMI0 C KJIMHUYECKON KapTUHOWM Je-
3opraHm3oBaHHoro MbinuieHus: (Sekar et.al., 2016).
[IpuBeneHHbIe TaHHbIE MO3BOJSIIOT BbICKA3aTh Mpe -
MOJIOKeHNME O Pasauuuy reHeTUUeCKUX OCHOB Hero-
CpelCTBEHHOTO PMUCKa BO3HUKHOBEHMUS LIM30QpeHnUn
M HaJIu4Msl ee YaCTHBIX IMCUXOIMATOJIOTMYEeCKUX IpPOo-
SIBJIeHUi1. B pe3ynbTraTe GyIylIx MOTEKy/ISIpHO-TeHe-
TUUYECKUX UCCIeIOBaHUI Mbl HaZieeMcsl TOTyUYUTh He
MPOCTO JIOCTOBEpHbIe KIMHMUECKMEe MapKepbl U rpa-
HUIIbI IICUXUYECKUX PACCTPOIICTB, HO B COBPEeMeHHOM
CMBICJTe OTIpeiesieH1 e HO30/IOTUYeCKUX GOPM C ICHBIM
MIOHMMaHMeM 3TUOJIOTUM, TTaToreHe3a, 3P HeKTUBHBIX
Ha pa3HbIX ITanax 6one3Hu aubdepeHUATBHO-IMA-
THOCTUYECKUX KpUTepUeB, HAEKHbIX NTaToreHeTunye-
CKMX METOJIOB JIeUeHNs.

[To muenmto Gregory Costain u Anne S. Bassett (2012),
JanbHelllllee M3yueHUe reHeTUUeCKUX OCHOB ICUXU-
YyecKoii MaToJIOruyM CO BpeMeHeM IO3BOJIUT He TOJb-
KO YTOUYHUTH 3TUOJIOTUIO U TIATOTeHe3, HO U BbIBECTU
Ha HOBBIf YPOBEHb IMArHOCTUKY U MPOTHO3 1n300¢-
peHuu, coenathb ee Tepanuio 6oiee CBOEBPEMEHHOIA,
M30MPATENbHOI, VHAVBUAYAIbHO MOJ0OpPaHHON WU
6e30ITacHOIA, YAYUIIUTh KaueCTBO MPOOUIAKTUUECKUX
MeponpusiTuit 3 HEeKTUBHOCTb peabuIuTanun.

B 0603puMo0ii TIepcreKTuBe COBMeCTHas paboTa mcu-
XMATPOB, TEHETUKOB M HEPOOVOIOTOB MTO3BOJIUT JTy4-
e CUCTeMaTU3UPOBaTh MIpeaMeT MccIeqoBaHus (Ha-
MIpUMep, BbIOpaTh HauboIee BakKHbIe COCTABJISIONINE
raToreHesa, 6e3 MOHMMAaHMSI KOTOPBIX HEJTb3S PEIINTh
BOIIPOC, YTO JIeJIaTh C MyTallMsSIMM), OIITUMMU3UPOBATH
MMPOEKTUPOBaHMeE U TIPOBeleH e HayIHbIX MCCIeq0Ba-
HUt, B TOM YMC/ie KIMHUYECKUX UCIbITaHU, MOXKET
OTKPBITh HOBbIE BO3MOXKHOCTY B pa3paboTKe CpPelCTB
610I0TMYECKOT Tepanuy (B TOM UMC/Ie TeHHOI) U Jasxke
TCUXOCOoLManbHbIX MHTepBeHMii (Harrison, 2015).

BoiBoabI

Pe3ynbTaThl MONEKYASIPHO-TEHETUYECKUX UCCIIEIOBA-
HUi mmu3odpeHnn MoCIeTHErO NecITUIeTHs M03BO-
JISTIOT COOPMYIMPOBATD PSIZT CAMBIX OOIIVIX BHIBOJIOB:
1. He cymecTByeT 6€CCITOPHBIX ¥ OMHO3HAUHBIX U3-
MeHeHUI1 B onpeneneHHbIx Jokycax THK, npuso-
OSIMX K KJIaCCUYeCKOM KIMHUUYECKOV KapTuHe
mm3odpeHnn, To eCcTb, HET OJHO3HAUYHO TeHeTH-
YeCKoli IPUUMHBI 3TOJ 60e3HM;
MpeapacioiosKeHHOCTh K 3a60/IeBaHMIO, €ro
PUCK YBeINYMUBAIOT KaK MHOXECTBEHHbIe HecCOo-
[JIaCOBaHHbIE pefKue MyTaliuy, [epefaHHble 10
HaCIe[ICTBY, TaK ¥ HOBble MyTaluu, KOTOpbIe OT-
JINYAIOTCS 3HAUUTEJbHBIM I1ATOTEeHHBIM IIOTEH-
LI1aJI0M;
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MMPOBJIEMbBI TPEATIOCBITOK IM30®PEHUY 11O TAHHBIM MOJIEKYJISPHO-TEHETUYECKUX UCCIENOBAHUN

3. TeHeTUUEeCKMe OTK/IOHEHMSI IPOSIBJSIOTCS JIMIIb
BO B3aMMOIECTBIUM, KOTOPOE IIPOMCXOIUT IIO
BHYTPUI€HOMHbBIM ¥ SIIMT€HETUYECKUM MeXaHMU3-
MaM, B IIpOLiecCce MHTePaKLMii OMOXUMMUYECKUX
ITyTeii SKCIIPeCCUy reHOB, 1, HAaKOHell, JIMIIIb B pe-
3y/IbTaTe B3aMMO/IEICTBIM OPTaHM3Ma C YC/IOBMSI-
MM BHEIIHE Cpejibl;

4. BIMSIHME FeHeTHYeCcKuX (akKTOpOB Ha BOSHMKHO-
BEeHME ¥ KIMHMYECKOe pPasBUTHE MIM30(ppeHnn
3aTPy[JHEHO M3-3a TPYMAHOCTE B OMpeneieHun
maTodM3MOJIOTUYECKMUX IIeI1ei, OOBICHIIOIINX
MOSIBJIEHMEe TOTO WIM WMHOIO ITOBEIEeHYeCKOro
MIpM3HAKa C TOUKM 3PEHMS aCCOLMALIN «TeH-TIPH-
3HAK»;

5. oueBMIHOI cTaja 0eCcrnepcreKTUBHOCTh Iajb-
HEJIIIero COIMOCTaB/IeHMsT Heipo6MOIOrMYecKmnx
HAXOJIOK C IMAarHO30M IM30GbpeHnn Win J060To
IPYTOro 3HIOT€HHOIO IICMXMYECKOrO pPacCcTpOii-
crBa. Ckopee Bcero, B GrmskaiiiiieM Gymyniem 3To
OymeT 0OBSICHEHO HEHAaJeKHOCTbIO TpaHMIl Iua-
THOCTUYECKMX PYOPMK M BIIOJIHE BO3MOKHO TEM,
YTO B K&KAYIO M3 HUX MOIYT OKAa3aThCsI CXOKMeE
10 cBOeMY (PEHOTUIIMUECKOMY (MHATHHOMY BbI-
paskeHMI0, HO COBEPIIIEHHO pa3Hble TI0 CBOEI MPH-
poze 6oe3Hn. B CBSI31 € 3TMM HOBBIM U IIEPCIIEK-
TUBHBIM HAaIlpaBjeHMeM W3YYeHMUsI STUOJIOTUM
mu3odpeHn MpeacTaBisieTcss MOUCK acCoiua-
LIMif MEKOY TeHeTUYeCKMMM I0IMMOPhU3MaMu
M YACTHBIMM KJIMHUKO-IICHMXOIATOJIOTMYECKUMMU
MIPOSIBICHUSIMM TICUXMYECKO IAaTOJOIUM, a TaK-
K€ C BBISIBJIEHHBIMM HEPOXMMMUUYECKMMM Hapy-
HIEHUSIMMA.
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Article contains the review of a number of molecular genetic researches of schizophrenia of the
last years in which some problems of her genetic prerequisites are tracked. In article theories
of constancy of schizophrenia are presented to populations. Main types of genetic deviations
which are associated with the diagnosis of schizophrenia are described. In work the difficulties
of interpretation of results which have arisen in the course of researches are lit, the lack of
knowledge of mechanisms of an expression of the genes associated with schizophrenia, need
of joint studying of genomic variations and the related neurophysiological mechanisms, search
of associations with private phenotypical manifestations (psychopathological symptoms and
syndromes) and their combinations is noted. It is noted that the search for gene-phenotypic
associations is still carried out without taking into account the clinical and psychopathological
variability of schizophrenia and related disorders. The prospects of studying the genetic
variants associated with frequent phenotypic manifestations (psychopathological symptoms,
syndromes and types of clinical course), as well as a variety of clinical pictures of psychoses,
which, as a rule, are a reflection of the general etiology and pathogenetic consequences of these
disorders, are substantiated.
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The aim of this study was to investigate the knowledge of general dentists in Lithuania
concerning periodontal treatment modalities for the diagnosis and management approaches of
periodontal diseases. A previously piloted and revised questionnaire was distributed between
random sample of 1005 general dentists via e-mail. The questionnaire consisted of 47 multiple-
choice questions divided into three sections: general information, questions about diagnosis
and treatment of periodontal diseases and factors preventing or limiting the availability of
periodontal treatment. 502 general dentists filled the questionnaire with the response rate of
49,95%. The age average of the respondents was 37 years with the average of 12,5 years in
practice. 58% of respondents worked together with dental hygienist; 29% with a periodontist in
their practice. Dentists working in urban areas were more likely to have a dental hygienist and
periodontist in their practice (p<0,05). Minority of dentists performs periodontal examination
(full and partial examination, 14% and 27,9%, respectively) regularly. 93% general dentists take
radiographs for periodontal diagnosis, 23,5% only periapical, 33,7% only panoramic and 43,9%
use both. 21% of respondents never perform root surface debridement and 20% of these general
dentists do not work together with a dental hygienist. Only 5% of respondents evaluate patient’s
risk of periodontal diseases. General dentists in Lithuania perform inadequate diagnostics and
very little periodontal treatment delivery, in addition to reluctant referral to the periodontist.
Thus indicating a necessity of distinctive guidelines and its attentive application in general
dental practice.

Keywords: periodontal diagnostics; management; general dentists

57% to 95% among 55 year old and older patients

Introduction (Aleksejuniene, Holst, Eriksen, & Gjermo, 2002;

Globiene, 2001; Skudutyte, 1999). According to official

According to epidemiological studies conducted in statistical data at the end of 2015 the population
Lithuania, the prevalence of periodontitis is from of Lithuania was around 2 900 000 and there were
30 to 37% among 34 — 44 year-old patients and from 68 specialists in periodontology and 3385 licensed
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general dentists!. It is evident that not all patients
suffering from periodontitis are treated by specialists
in periodontology and part of the burden is taken
by general dentists. Unfortunately it is unclear to
what extent general dentists are familliar with the
new treatment philosophies for the diagnosis and
management of periodontal diseases or what oral
health care, including periodontal care they provide.
To our knowledge there are no previous studies of this
aspect. The aim of this study was to investigate these
issues.

Materials and methods

This survey was conducted as a part of international
survey aiming to investigate the current knowledge,
diagnosis and management of periodontal diseases
by general dentists in Europe. Lithuania together with
Austria, Finland, France, Malta, Poland, Romania,
and United Kingdom was one of the partners in this
international project. The questionnaire has been
previously piloted in all participating countries with
sample of 20 general dentists and then it was revised
according to the comments. In Lithuania a link with on-
line survey was distributed between random sample
of 1005 general dentists via e-mail. Random sample
was calculated using sample size calculator of the
Australian National Statistics Service (freely available
on the ANSS website). The confidence level was set at
95% and confidence interval at 0.05. An over sampling
of 300% was used to achieve the number of responses
indicated by the power calculator. The sample of
1005 was randomly selected from Dental Chamber
dentists register.?2 Respondents were considered to
have consented to take part in the survey if they filled
the questionnaire. Ethics Committee approval was
not required for this study since it was anonymous
and no intervention was performed. An approval from
State Data Protection Inspectorate was given to access
email adresses of dentists chosen to participate in
the study. The survey was distributed to the random
sample in August 2015 with a reminder in September
2015. The questionnaire consisted of 47 multiple
choice questions divided into three sections: general
information, questions about diagnosis and treatment
of periodontal diseases and factors preventing or
limiting the availability of periodontal treatment.
IBM SPSS version 22 software was used to analyse
data. Data was analysed using descriptive statistics;
Chi2 tests and Pearson correlation coefficients were
applicable.

Results

502 general dentists filled the questionnaire with the
response rate of 49,95%.

General information

85% (418) of respondents were women. The age
average of the respondents was 37 years. On average
respondents were 12,5 years in practice. Majority
(86%) worked in urban location. Respondents working
only in private practice composed 59% (288), 13%
(63) worked only in public hospitals and 28% (142)
parted their time between private and public dental
care offices. 80% worked in a group practice with at
least 2 dentists working in the same practice. 58% of
respondents worked together with dental hygienist
and 29% with a periodontist in their practice. Dentists
working in urban areas were more likely to have a
dental hygienist and periodontist in their practice
(p<0,05). No significant demographic differences
were found between responders and non-responders
(p<0,05).

Diagnosis and treatment of periodontal diseases

61,6% of respondents admitted that they do not
perform periodontal examination for all their dentate
patients. 14% indicated that they perform full mouth
periodontal examination for all their dentate patients
and record the measurement of pocket probing depths
around all teeth. Also only a minority of general
dentists (27.9%) perform a selective partial periodontal
examination, e.g. pocket depth assessment, loss of
attachment for more than 50% of their patients. 30%
of respondents asked dental hygienist to evaluate and
record pocket depth for them.

93% general dentists take radiographs for periodontal
diagnosis. 23,5% of them take only periapical, 33,7%
only panoramic radiographs and 43,9% use both
periapical and panoramic radiographs for periodontal
diagnostics.

75% of respondents fail to record family history of
periodontal disease and 36% of respondents admitted
that they even do not always take a full medical
history including medications of all patients. Only
5% of respondents recorded pocket depth of all teeth,
took full medical and family history of periodontitis.
55% respondents claimed that they do not normally
evaluate periodontal risk of their patients.

I Lietovos Respublikos Odontologu Rumai [Dentists of the Republic of Lithuania] Retrieved from http://info.odontologurumai.lt), Lietuvos
statistika [ Statistics of Lithuania] Retrieved from http://www.stat.gov.lt)
2 Lietovos Respublikos Odontologu Rumai [Dentists of the Republic of Lithuania] Retrieved from http://info.odontologurumai.lt
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Performed periodontal treatment

85% of respondents claimed to provide Oral Hygiene
Instructions, 71% teach how to floss and 65% show
how to use interdental brushes to the majority of their
patients (more than 50%).

21% of respondents reported that they never perform
root surface debridement and 20% of these general
dentists do not work together with a dental hygienist.
45% of dentists never use local anesthesia while
performing oral hygiene procedures.

16% perform periodontal surgery procedures,
gingivectomy and clinical crown lengthening beeing
the most common surgical services (83% and 56%
respectively); 11% perform implant therapy.

82% reported from 0 to 5 periodontal procedures a
week (both non surgical or surgical).

27% of respondents never refer patients to a
periodontist.

Consideration of periodontal risk factors

Absolute majority of respondents consider smoking,
increasing age, hormonal changes in females, AIDS,
diabetes, cancer, use of medications, stress and poor
oral hygiene as risk factors important for progression
of periodontal diseases.

Discussion

General dentists in Lithuania might be suspected not
to provide comprehensive periodontal diagnostics
and treatment. According to the results of our survey,
minority of dentists perform periodontal examination
and only a part of them probe and record probing depth
around all teeth. Failing to measure pocket depths
might lead to underdiagnosis of periodontal diseases
(Lang & Tonetti, 2003; Lindhe, Westfelt, Nyman, Socr
ansky, & Haffajee, 1984).

Majority of general dentists (93%) chose radiography
as a main tool to evaluate marginal bone loss. Both
panoramic and intraoral periapical radiographs have
been previously reported to be less accurate diagnostic
tools than probing (Akesson, Hakansson, & Rohlin,
1992). One third of respondents in our study chose
to take only panoramic radiographs for diagnostics
of periodontitis but in literature there is evidence

that periapical radiography is more accurate in the
osseous destruction assessment than panoramic,
regardless of the location of the dental surfaces
(jaw, tooth group, mesial or distal) and the degree of
osseous destruction (Akesson et al., 1992; Pepelassi &
Diamanti-Kipioti, 1997). It has also been shown that
radiographic assessment of osseous destruction tends
tounderestimate the osseous destruction and its ability
to detect periodontal osseous defects is relatively low
(Akesson et al., 1992; Pepelassi & Diamanti-Kipioti,
1997, Pepelassi, Tsiklakis & Diamanti-Kipioti, 2000).
Due to these reasons radiographs should only be used
as adjunctive method to clinical assesment and probing
but not as first choice and main diagnostic tool.

Absolute majority of general dentists in this survey
considered systemic diseases, smoking, increasing age,
hormonal changes in females, AIDS, diabetes, cancer,
use of medications and stress as periodontal disease
risk factors. Still majority of general dentists fail to
record medical and family history of periodontitis.
When anamnesis is not fully taken some patients’
predisposition to periodontal disease might not be
recognised (Lindhe et al., 1984; Nagarakanti, Epari
& Athuluru, 2013; Pedrini, Panzarini, Poi, Sundefeld,
& Tiveron, 2011; Zemanovich, Bogacki, Abbott, Mayn
ard & Lanning, 2006).

Even though 45% of respondents claimed to evaluate
patients risk of periodontal diseases, only 5% should
have been able to do so, since only 26 respondents
measure pockets, take medical history and record
family history of periodontitis and these are key
factors in establishing patients periodontal risk (Lang
& Tonetti, 2003). Difference between these numbers
might signify that general dentists do not use proven
risk assesment tools to establish periodontal risk of a
patient.

100% of respondents were aware that bad oral hygiene
is the cause of periodontal diseases. Majority of
general dentists reported that they try to provide their
patients with oral care instructions. Teaching how to
floss was a more popular choice than to show how to
use interdental brushes. This was not in accordance
with Guidelines for effective prevention of periodontal
diseases proposed by European federation of
periodontology, which state that there is insufficient
evidence to recommend the use of dental floss for
interdental cleaning. They also propose that where
spaces will accommodate interdental brushes without
trauma, they are the current method of choice and
provide higher levels of plaque reduction®.

5 European Federation of Periodontology. The Prevention Workshop. Effective prevention of periodontal and peri-implant diseases. 9-12

November 2014. Retrieved from http://prevention.efp.org
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The most common periodontal treatment services
providedbygeneraldentistswerenon-surgicalinnature.
These results were in compliance with experience in
other countries (Halemani, Sanikop, Patil, & Jalli, 2014;
Lanning, Best & Hunt, 2007). Nonsurgical approaches
such as scaling and root planing are routinely used
to prevent or treat periodontal diseases. However,
fear of pain and discomfort during subgingival
instrumentation has been previously reported to deter
nearly 10% of the population from seeking treatment
(Lang & Tonetti, 2003). Unfavourably, 45% of general
dentists chose not to use any pain control during
scaling and root planing procedures. As reported
by Leung K. Et al., not using local anesthesia during
nonsurgical periodontal treatment was associated
with greater debridement discomfort, noncompliance
with the pain control regimen allocated, longer
treatment duration, greater gingival inflammation
and a higher percentage sites with probing pocket
depths > 5 mm (Leung et al., 2016). If local anesthesia
is not used, other pain control strategies should be
employed during periodontol treatment in order to
increase patient>s comfort and treatment acceptance
(Canakci & Canakci, 2007; Kumar, & Leblebicioglu,
2007; Leung et.al. 2016). A fifth part of dentists chose
not to perform scaling and root planing procedures at
all. From epidemiological studies we know that quite
a considerable amount (from 37% to 95% in different
age groups) of patients in Lithuania suffer from
periodontitis (Aleksejuniene et al., 2002; Globiene,
2001; Skudutyte, 1999; A. Mali, R. Mali, & Mehta,
2008) and insufficient periodontal disease treatment
by general dentists might have negative impact on
their health.

27% of dentists reported that they never referred
patients to the periodontists. Further studies are
needed to identify the reasons of general dentists
reluctance to refer patients to periodontist. This study
was in compliance with previous studies on periodontal
referals conclusion that referral frequencies were
not affected by diagnostic or treatment patterns
(Bennett, Lee, Richards, & Inglehart, 2010;
Lee, Bennett, Richards, & Inglehart, 2009).

Conclusion

The results of this survey show that general dentists
in Lithuania do not perform thorough diagnostics,
provide very little periodontal treatment themselves
and are to some level reluctant to refer patients to
periodontists. Guidelines on diagnostics and treatment
choices for periodontal diseases might be of help in
order to improve periodontal care by general dentists.
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Llenplo JAHHOTO YUCCAeNOBaHNS ObLIO M3yUeHMe 3HAHUI Bpaueil 0o6Ileil MPakTUKU B JIUTBe
OTHOCUTEJIbHO METOLLOB 06C/IeN0BaHMsI, HalpaBIeHHbIX Ha VMAarHOCTUKY MapOJOHTa C LENbI0
€ro JeuyeHUs] M TpPefOTBpalleHust 3aboneBaHuil. PaHee ompoGoBaHHAs ¥ [JOMOTHEHHAs
aHKeTa OblyIa OTIIpaBjeHa IO MEKTPOHHOI moute 1005 ctomaronoram 06IIeil MPaKTUKU
MEeTOJIOM CITy4YaifHO# BBIGOPKM. AHKeTa COCTOsUIa U3 47 BOIIPOCOB C HECKOIBKMMU BapUaHTaAMU
OTBETOB, pasfe/NeHHbIMM Ha TPU paspena: oburast MHGOpMaIys, BOIPOChl O JUATHOCTUKE U
JeyeHUy 3aboneBaHMIT MAPOAOHTA M (DAKTOPax, MPEMSITCTBYIOUIMX WIM OTPAaHUYMBAIOIINX
JOCTYITHOCTDb JieyeHusl mapofoHTa. 502 cromaronora obiiero nmpoduist 3amoaHWIM aHKETY,
YTO cocTaBuio 49,95% oT umcia MmepBOHAUaAbHO OTIPAB/IeHHBIX aHKeT. CpemHuit BO3pacT
PECIIOHJIEHTOB COCTaBMI 37 JIeT, CpeqHUI cTak paborel - 12,5 yet. 58% pecrnioHAEeHTOB
paboTanu BMecTe CO CTOMATONIOTOMMU-TUTMeHucTaM; 29% ¢ mapomoHTonorom. CTOMaToNnoru,
paborarolye B TOPOACKKX paiioHaX, paboTaay B OCHOBHOM CO CTOMATOIOTaMU-TUTVIEHUCTaMU
u mnaponoHTonoromu (p <0,05). KommuuecTBO CTOMATONOIrOB, PEryAsSipHO IIPOBOISLINX
MepPUOLOHTAIbHOE 06c/eoBaHye (MIOTHOE M YacTUYHOe OOC/IeOBaHME) COCTaBMIO 14% u
27,9% cooTBeTCTBEHHO. 93% CTOMAaTOIOrOB 001Iero Npodwuis IeraloT PeHTTeHOrPaMMBbl s
JIMArHOCTUKY NTApOJIOHTA, 23,5% - TONbKO NepUanmKaaibHo, 33,7% - TONbKO MaHOPaMHO 1 43,9%
UCIONB3YIOT 06a BapuaHTa. 21% pecrioHJeHTOB HUKOTA He MPOBOJST CAHAIMIO IOBEPXHOCTYU
KOpHs, U 20% 3 HMX He pabOTalOT BMeCTe C CTOMATOJIOraMu - rurueHucTamu. Tombko 5%
PECIIOHJIEHTOB IPOBOIAT OLEHKY PUCKa pa3BUTHs 3a60eBaHMiI MapoOfOHTA y IMAlMeHTOB.
Cromarosoru o6uieil MpakTUKU B JIMTBe MPOBOMAT HEHAJIEKAIIYI0 TUATHOCTUKY U OYeHb
MaJIO YAesIOT BHMMaHMe JieUeHUIO [1apoJoHTa, ¥ He Bcerna 00pallaloTcsl K MapajoHTOOTy.
Takum 06pa3oM, HeOGXOAMMBI OCOOble YKa3aHUs, U UX HeOOGXOAMMO MPUMEHSITh B O6IIeii
CTOMATOJIOTMYECKO} TPaKTUKe.

Kntoueewle cnoea: MMapoOAOHTa/IbHAasA AMAarHOCTHUKA; JIeUeHMe; CTOMAaTOJIOTU o6me171 IIPaKTUKNU

JIMTepaTypa marginal bone level. Journal of clinical periodontol-
0gy,19(5), 326-332. https://doi.org/10.1111/j.1600-

Akesson, L., Hakansson, J., & Rohlin, M. (1992). Com- 051x.1992.tb00654.x
parison of panoramic and intraoral radiography Aleksejuniene, J., Holst, D., Eriksen, H. M., & Gjer-
and pocket probing for the measurement of the mo, P. (2002). Psychosocial stress, lifestyle and

Kak yumuposamo

MaTePV[aHuOHV@IV.[KOBaH B COOTBeTCTBWf C MeXAYyHapOoaHOM 5 1 Tlypuene, A., Tenasuene, [., lynaiite, A., & 3ekonnene, 0. (2019). OnbIT CTOMATONO-

nuuensmueit Creative Commons Attribution 4.0. roB JINTBBI B YaTHOCTVKE, IEYEHUM ¥ OLIEHKe pycKa 3a6oneBannii mapogonra. Health,
Food & Biotechnology, 1(1), 46-52. https://doi.org/10.36107/hfb.2019.i1.5152




ALINA PURIENE, DAIVA GELAZIENE, ADELE DUDAITE, JURATE ZEKONIENE

periodontal health. Journal of clinical periodontolo-
gy, 29(4), 326-335. https://doi.org/10.1034/j.1600-
051x.2002.290408.x

Bennett, D. E., Lee, ]J. H., Richards, P. S., & Inglehart,
M. R. (2010). General dentists and periodontal re-
ferrals. The Journal of the Michigan Dental Associ-
ation, 92(9), 46-51. https://doi.org/10.2147/CCIDE.
$191252

Canakci, V., & Canakci, C.F. (2007). Pain levels in pa-
tients during periodontal probing and mechani-
cal non-surgical therapy. Clinical oral investigations,
11(4), 377-383. https://doi.org/10.1007/s00784-
007-0126-z

Globiene, ]. (2001). Lietuvos rajony gyventojy peri-
odonto buklé. Stomatologija, 3, 14-16.

Halemani, S., Sanikop, S., Patil, S., & Jalli, V. (2014).
Perception regarding factors related to periodon-
tal therapy among general dental practitioners of
Belgaum city - a questionnaire survey. Oral health
and preventive dentistry,12(2), 183-189. https://doi.
org/10.3290/j.0hpd.a31665

Kumar, P. S., & Leblebicioglu, B. (2007). Pain control
during nonsurgical periodontal therapy. Compendi-
um of continuing education in dentistry, 28(12), 666-
671.

Lang, N. P., & Tonetti, M. S. (2003). Periodontal risk
assessment (PRA) for patients in supportive peri-
odontal therapy (SPT). Oral health and preventive
dentistry, 1(1), 7-16.

Lanning, S. K., Best, A. M., & Hunt, R. J. (2007). Peri-
odontal services rendered by general practitioners.
Journal of periodontology,78(5), 823-832. https://doi.
org/10.2147/CCIDE.S191252

Lee, J. H., Bennett, D. E., Richards, P. S., & Inglehart,
M. R. (2009). Periodontal referral patterns
of general dentists: lessons for dental education.
Journal of dental education, 73(2), 199-210.

Leung, W.K.,Duan, Y.R.,Dong, X.X., Yeung,K.W., Zhou,
S.Y.,Corbet,E.F., & Meng, H. X. (2016). Perception of
Non-surgical Periodontal Treatment in Individuals
Receiving or Not Receiving Local Anaesthesia.
Oral health and preventive dentistry,14(2), 165-175.

https://doi.org/10.3290/j.0hpd.a35001

Lindhe, J., Westfelt, E., Nyman, S., Socransky, S. S., &
Haffajee, A. D. (1984). Long-term effect of surgical/
non-surgical treatment of periodontal disease.
Journal of clinical periodontology, 11(7), 448-
458. https://doi.org/10.1111/j.1600-051x.1984.
tb01344.x

Mali, A., Mali, R., & Mehta, H. (2008) Percepti
on of general dental practitioners toward
periodontal treatment: A survey. Journal of
Indian Society of Periodontology, 12(1), 4-T7.
Nagarakanti, S., Epari, V., & Athuluru, D. (2013).
Knowledge, attitude, and practice of medical
doctors towards periodontal disease. journal of
Indian Society of Periodontology, 17(1), 137-139.
https://doi.org/10.4103/0972-124X.107491

Pedrini,D.,Panzarini, S.R.,Poi, W.R.,Sundefeld, M. L., &
Tiveron, A.R. (2011). Dentists> level of knowledge of
the treatment plans for periodontal ligament injuri
es after dentoalveolar trauma. Brazilian oral research,
25(4), 307-313.

Pepelassi, E. A., & Diamanti-Kipioti, A. (1997).
Selection of the most accurate method of conventio
nal radiography for the assessment ofperiodontal o
sseous destruction. Journal of clinical periodontology,
24(8), 557-567. https://doi.org/10.1111/j.1600-
051x.1997.tb00229.x

Pepelassi, E. A., Tsiklakis, K., & Diamanti-Kipioti, A.
(2000). Radiographic detection and assessment of
the periodontal endosseous defects. Journal of
clinical periodontology, 27(4), 224-230. https://doi.
org/10.1034/j.1600-051x.2000.027004224.x

Skudutyte, R. (1999). Dental caries and periodontal
diseases in adult Lithuanians. Thesis. Master of
Science in Dentistry. University of Oslo: Norway. Pp.
44-48. https://doi.org/10.1111/jcpe.12681

Zemanovich, M. R., Bogacki, R. E., Abbott, D. M.,
Maynard, J. G. Jr., & Lanning, S. K. (2006).
Demographic variables affecting patient referrals
from general practice dentists to periodon-tists.
Journal of periodontology, 77(3), 341-349. https://
doi.org/10.1902/jop.2006.050125

52




HEALTH

VIK: 616.36-002

Case study

Investigation of Immunopathological Processes
Associated with the Development of Liver Fibrosis

Edvard Volcek

Queen Alexandra Hospital

Southwick Hill Rd, Portsmouth PO6 3LY
E-mail: igor.volchek@gmail.com

The aim of this study was to determine the dependence of the course of liver fibrosis on the
functional state of the immune system, in particular, on the imbalance of pro-inflammatory and
anti-inflammatory immune reactions that are formed in patients during the development of the
disease. The study included 30 patients with chronic liver diseases (18 patients with chronic
hepatitis C (CHC) and 12 patients with alcoholic liver disease (ALD), 15 healthy individuals were
the comparison group. Liver elastography (FibroScan) was used to evaluate liver stiffness and
determine fibrosis stages according to METAVIR classification. The following cytokine levels
were measured in the serum samples of the group: IL-1B, TNF-a, IL-6, IFN-y, IL-2, IL-4, IL-8,
VEGF and TGF-p. According to the data presented in this work, in patients with CHC and ALD,
there was a statistically significant increase in serum levels of pro-inflammatory cytokines,
namely: IL-1B, TNF-a, IFN-y, IL-2, IL-6 and IL-8. Interestingly, elevated TGF-B values were
found in patients with CHC, but not in patients with ALD. Significantly lower concentrations
of VEGF were observed in both study groups. There was also a significant decrease in serum
IL-4 in patients with CHC, whereas in patients with ALD such a decrease was not statistically
significant. Serum IL- 1B content was approximately equally elevated in the early and late stages
of fibrosis. A sharp rise in serum TNF-a levels occurred in the early stages of fibrosis. In the later
stages, the rise in the level was replaced by a sharp fall. However, the serum levels of TNF-a in
the later stages of liver fibrosis still significantly exceeded control values. The serum levels of
IFN-vy in patients significantly exceeded control values without changes in different stages of
fibrosis. Relatively high levels of serum IL-2 and IL-6 were noted only in the later stages of the
disease. In both groups of patients, a clear dependence of serum levels of IL-8 on the stage of
fibrosis was revealed. Analysis of the data allows us to conclude that immune mechanisms play
a significant role in the pathogenesis of degenerative liver diseases. Therefore further studies
of the mechanism and role of immune factors is required to explore possible diagnostic and
therapeutic applications.

Keywords: immunopathology; liver fibrosis; hepatitis C; alcoholic liver disease

Introduction Herck, Weyler, & Francque, 2019). Numerous studies

indicate that the balance of cellular immunity in the

Chronic diffuse liver diseases, the final expression of
which, regardless of the etiological factor, is the process
of fibrogenesis, represent an acute medical and social
problem relating to the priorities of the national health
systems of most industrialized countries of the world
(Jeffers et.al., 2007) To date, it has been established
that fibrosis is the result of a time-repeated damage-
recovery process of hepatocytes, which are the main
target of most hepatotoxic factors, including hepatitis
viruses, alcohol, bile acids, etc. (Corazza, Badmann, &
Lauer, 2009).

The fact of the formation of immune response
disorders in the development of various diseases
has long been established (Ke, 2019; Vonghia, Van

body is one of the most important conditions for
maintaining an effective immune response to the
various pathologic agents (Bidlingmaier, Zhu, & Liu,
2008; Patra, Ray, R. B., & Ray, R.,2019), where the key
role is played by immune competent cells of peripheral
blood, in particular lymphocytes. However, the interest
of researchers in assessing the state of the cellular
component of the immune system in patients with
diffuse chronic liver diseases is dictated by the fact
that it is the immune competent cells that regulate
the inflammatory response to hepatocyte damage and
modulate hepatic fibrogenesis. In light of the available
data, there is reason to believe that the immune
mechanisms, cellular and humoral, play a dominant
role in the pathogenesis of degenerative liver diseases.
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Methodology

The study included 30 patients (24 men and 6 women,
mean age was 38 * 6 years). Of these, 18 people with
viral hepatitis C and 12 people with alcoholic liver
disease. The control group consisted of 15 people (9
women, 6 men; mean age 36 + 7.2 years), not suffering
from chronic diseases. Fibro elastography was used
to establish the stage of fibrosis (Klibansky et. al.,
2012). We performed 3 consecutive series of 10 reliable
measurements. Obtained results were evaluated and
structured according to METAVIR liver fibrosis scoring
system. Cytokines were determined in venous blood.
The blood not stabilized by heparin was kept at 37 ° C
for 40-60 minutes and centrifuged at 1500 rpm for 10
minutes to separate the serum from the cell mass. The
obtained serum samples were evaluated for the content
of cytokines: IL-1B, TNF-q, IL-6, IFN-y, IL-2, IL-4, IL-8,
VEGF and TGF-f using ELISA kits. In the evaluation of
the obtained data, the methods of statistical description
and testing of statistical hypotheses, Student’s t-test,
Wilcoxon test, Mann-Whitney test, Spearman method
were used. Differences were considered significant at a
significance level of p <0.05.

Results and Discussion

The content of pro- and anti-inflammatory
cytokines in the blood of patients at different
stages of liver fibrosis

In order to identify the most common patterns of
changes in the levels of cytokines associated with the
development of hepatic fibrosis (Lalor, Faint, Aarbodem,
Hubscher, & Adams, 2007), serum samples were
divided into 3 groups. Samples obtained from healthy
donors were included in group 1, whereas samples from
patients with CHC and ALD, respectively, were in group
2 and 3. This study revealed some common changes in
cytokine levels in both CHC patients and ALD patients.

Interleukin 1 (IL-1) is synthesized by many cells of the
body, primarily activated macrophages, keratinocytes
stimulated by B-cells and fibroblasts. It was originally
described as a factor that causes a rise in temperature,
controls the activity of leukocytes, increases the number
of bone marrow cells and leads to degeneration of the
joints. There are two similar IL-1s: alpha and beta. Both
proteins have a molecular weight of ~ 18 kD. In the
study, elevated serum IL-1 noted in both CHC patients
and ALD patients. Elevated levels of IL-1 indicate the
severity of inflammatory processes in the body. Since
the increase was recorded in both groups of patients, it
can be assumed that it is largely due to inflammation
that is not directly associated with a viral infection.

Tumor necrosis factor o-alpha (TNF-0) is a
glycoprotein with a molecular weight of 17,400 kDa. It is
formed by macrophages, eosinophils and natural killers
(14% of lymphocytes). The level of TNF increases with
the entry of bacterial endotoxins into the body. This
cytokine plays an important role in the pathogenesis
of autoimmune diseases. From the data obtained, it
follows that elevated levels of TNF-a occurred in both
CHC patients and ALD patients. The data suggest that
the production of TNF-o in patients with developing
liver fibrosis may not be directly related to virus-
specific immune responses.

Interferon - gamma (IFN-vy) is produced by activated
T - lymphocytes (mostly Thl) and natural killer cells
(NK) (Corazza et al., 2009). Was first identified as a
natural antiviral agent (Dornmair, Meinl, & Hohlfeld,
2009). This property allowed us to classify this
cytokine as interferon. Similar to type I IFN, IFN-y
exhibits pleiotropic biological properties, including
the ability to induce the expression of antigens of the
main histocompatibility complex type II (HLA-II) and
Fc receptors, monocyte activation, stimulation of the
functional activity of NK cells. IFN-y is a regulator of
immunoglobulin synthesis, including switching from
one class to another (Ducoulombier et al., 2004). The
biological activity of IFN-y is realized through specific
cellular receptors and the intracellular signaling
protein kinase cascade, leading to the activation of
relevant transcription factors and the transcription of
a whole family of gene encoding factors of resistance to
infectious agents. Data on serum IFN-vy in patients with
hepatitis show that the development of hepatitis leads
to an increase in serum IFN-y. Interestingly in patients
with ALD, the average level of this cytokine was higher
than this of patients with CHC. This fact is difficult to
explain, since viruses are effective inducers of Thl-
mediated immune responses. Perhaps the long-term
persistence of the virus in the body leads, ultimately, to
a weakening of antiviral protection and, as a result, to a
decrease in production of interferons.

Interleukin 2 (IL-2) is predominantly produced by
CD4 + T cells in response to antigenic and mitogenic
stimulation (Ochel, Tiegs, & Neumann, 2019). IL-2 is a
major growth factor for T cells. It is part of the cytokine
family which also includes IL-4, 7, 9, 15, and 21. All of
them act through the IL-2 alpha receptor (CD25), the
IL-2 beta receptor (CD122) and the yc receptor (total
gamma chain). IL-2 activates Ras / MAPK, JAK-STAT
and PI 3-kinase and other signaling pathways that
regulate the immune response. These serum levels of
IL-2 in patients with hepatitis showed elevated serum
IL-2 levels in patients with hepatitis C.

Interleukin-4 (IL-4) is a regulator of the growth and
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differentiation of B-lymphocytes (19 kD molecular
weight), as well as their antibody biosynthesis process.
It is produced by activated CD4+ T-lymphocytes
(Th2), mast cells, eosinophils. It is an antagonist of
the process of differentiation and activation of CD4+
Thl (Marshall & Swain, 2011; Moran & Hogquist,
2012; Swain, McKinstry, & Strutt, 2012). It suppresses
the activity of macrophages and the process of
cytokine biosynthesis by them - IL-1, TNF, IL-6, thus
providing an anti-inflammatory effect. According
to the data obtained, the content of serum IL-4 was
statistically significantly reduced in patients with
CHC. The decrease in this indicator in patients with
ALD was insignificant. These data can be explained
by the predominance of Th1l mediated reactions over
Th2 mediated reactions in patients with CHC. Such a
predominance may be due to the immune processes
induced by the hepatitis C virus.

Interleukin-6 (IL-6) is a 26 kD protein. Refers to
multifunctional cytokines. Stimulates the proliferation
of T-lymphocytes and endothelial cells. IL-6 is a
growth and differentiation factor for B-lymphocytes,
hepatocytes and neurons. When exposed to
T-lymphocytes, IL-6 stimulates their production of
IL-2. One of the most important effects of IL-6 is the
stimulating effect on thrombocytopoiesis. A relatively
high serum level of IL-6 was detected in both CHC
patients and in ALD patients. The data suggests
the fact that endogenous immunotropic factors
play a predominant role in the development of the
inflammatory process leading to liver fibrosis rather
than viral infection.

Interleukin-8 (IL-8) is a glycoprotein comprising
72 amino acid residues. IL-8 producing cells
are macrophages, lymphocytes, epithelial cells,
fibroblasts, epidermal cells. IL-8 belongs to the group
of chemokines, the main property of which is to provide
chemotaxis to the zone of inflammation of various
cells: neutrophils, monocytes, eosinophils, T-cells. IL-8
has pronounced pro-inflammatory properties, causing
the expression of intercellular adhesion molecules and
increasing the adherence of neutrophils to endothelial
cells and subendothelial matrix proteins. A high level
of IL-8 was observed in both study groups. Along with
other data, these results point to the similarity of the
immune processes occurring during CHC and ALD.

Endothelial Growth Factor (VEGF) is a glycoprotein
that binds to endothelial cells and stimulates their
proliferation. In addition to the angiogenic action,
VEGF has the ability to enhance vascular permeability.
A statistically significant decrease in serum VEGF in
patients with hepatitis has no explanation yet. Perhaps
this decrease is associated with increased consumption
of this factor in the area of inflammation. The decrease

in blood VEGF can contribute to the development of
hypoxia of the liver tissue, and, thus, contribute to its
fibrosis.

Transforming growth factor beta (TGF-B) is a
member of a family of related molecules that have
multiple effects on a large number of cell types by
participating in the regulation of their growth and
differentiation. TGF-f has immunosuppressive
properties and, which is extremely important in
connection with the present study, is a powerful
stimulator of the growth of collagen fibers. A high
level of TGF-p relative to control values was detected
only in patients with CHC. Perhaps this is due to the
fact that the processes of fibrosis in patients with CHC
progress with greater speed in comparison with similar
processes occurring in patients with ALD.

Thus, the study made it possible to register a number
of similar unidirectional changes in patients with
chronic hepatitis C and in patients with alcohol-related
liver disease. In both groups, there was a statistically
significant increase (relative to the control) in serum
levels of pro-inflammatory cytokines, namely: IL-1,
TNF-qa, IFN-y, IL-2, IL-6 and IL-8 (p <0.05). Elevated
TGF-B values were detected in patients with chronic
hepatitis C related liver disease (p <0.05), but not in
patients with ALD. Significantly lower concentrations
of VEGF were observed in both study groups (p <0.05).
There was also a significant decrease in serum IL-4 (p
<0.05) in patients with CHC, whereas in patients with
ALD such a decrease was not statistically significant.

Further, it was of interest to evaluate the dependence
of the content of serum cytokines which demonstrated
common changes in patients with CHC and ALD on the
stage of liver fibrosis. For this, all patients were divided
into 3 groups: with early (n = 6), intermediate (n = 9)
and late (n = 15) stage of fibrosis. From the obtained
data it follows that the content of IL-1 in serum was
approximately equally elevated in the early and late
stages of fibrosis.

A sharp rise in serum TNF-a levels occurred in the
early stages of fibrosis. In the later stages, the rise
in the level was replaced by a sharp fall. However,
the serum levels of TNF-a in the later stages of liver
fibrosis still significantly exceeded control values.
Serum levels of IFN-vy did not change depending on the
stage of fibrosis, significantly exceeding control values
(p <0.05). Relatively high levels of serum IL-2 and IL-6
were noted only in the later stages of the disease.

A clear dependence of the serum concentration on
the stage of fibrosis was demonstrated by IL-8. At
an early stage, there was a 2-fold increase in this
indicator compared with the control (p <0.05). At the
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intermediate stage of fibrosis, it exceeded the control
value by 4 times, whereas at the late stage, it was
almost 6-fold increase. According to the literature,
elevated serum IL-8 is associated with chronic and
acute inflammatory conditions. It correlates with
neutrophil infiltration of inflammatory foci.

Conclusion

According to the data presented in this work, in
patients with CHC and ALD, there was a statistically
significant increase in serum levels of pro-
inflammatory cytokines, namely: IL-1, TNF-a, IFN-y,
IL-2, IL-6 and IL-8. Interestingly, elevated TGF-f
values were found in patients with CHC, but not in
patients with ALD. Significantly lower concentrations
of VEGF were observed in both study groups. There
was also a significant decrease in serum IL-4 in
patients with CHC whereas in patients with ALD such
a decrease was not statistically significant. Serum IL-1
content was approximately equally elevated in the
early and late stages of fibrosis. A sharp rise in serum
TNF-a levels occurred in the early stages of fibrosis.
In the later stages, the rise in the level was replaced
by a sharp fall. However, the serum levels of TNF-a
in the later stages of liver fibrosis still significantly
exceeded control values. The serum levels of IFN-y in
patients significantly exceeded control values without
not depending on the stage of fibrosis. Relatively high
levels of serum IL-2 and IL-6 were noted only in the
later stages of the disease. In both groups of patients, a
clear dependence of serum levels of IL-8 on the stage of
fibrosis was revealed. It is possible that the definition
of serum IL-8 may have diagnostic and prognostic
significance for liver diseases of different aetiology.
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Llesnblo JAHHOTO MCCIeNOBaHMS ObUIO OIpedeneHNe 3aBUCUMOCTU TeueHus (puopo3a medeHn
OT (YHKUMOHATBHOTO COCTOSIHMSI MMMYHHOJM CUCTEMbI, B YaCTHOCTM, OT aAucbanaHca
MMPOBOCHAJIMTENBHBIX U  ITPOTUBOBOCIIAJIMTENbHBIX MMMYHHBIX  peakiuif, KOTOpbIe
dbopmupyioTcs y ManyMeHTOB MpU pa3BUTUM OoNesHM. B uccremoBaHue GbUTM BKITIOUEHBI
30 MalyMeHTOB C XpOHMUYECKUMMU 3abomeBaHMSIMM IeuyeHM (18 MalMeHTOB C XPOHUUYECKUM
renatutoM C (CHC) u 12 maimeHTOB C aJKOrOJbHBIM 3aboneBaHueM meuenu (ALD), 15
yeioBeK 6e3 MaHHBIX 3a60eBaHMii COCTAaBUIM TPYIITYy CpaBHeHMs. Dnactorpadus IeueHu
(FibroScan) 1cIionb30Bajach IJ1s1 OLIEHKY KeCTKOCTHM [TeUeHM U oIpeneneHus craaum ¢pubposa
B cooTBeTCcTBMMU C Kiaccubmkaimeit METAVIR. B o6pasiiax CbIBOPOTKM 3TO¥ TPYIITbI GbLIN
u3MepeHb! cienyouye ypoBHM OUTOKMHOB: IL-1B, TNF-a, IL-6, I[FN-y, IL-2, IL-4, IL-8, VEGF
u TGF-B. CornmacHO JaHHBIM, MpeACTaBJIeHHbIM B JaHHOI pabore, y maiueHntoB ¢ CHC u
ALD Ha6107a710Ch CTaTUCTUYECKM 3HAUMMOE TIOBBIIIEHME YPOBHEN ITPOBOCIATUTENIbHBIX
LUTOKMHOB B CbIBOPOTKe KpoBMu, a MMeHHO: IL-1B, TNF-a, [FN-y , IL-2, IL-6 u IL-8. Bbuio
3aMeYeHo, UTO MOBbIIeHHbIe 3HaueHust TGF-B 6but 06HapykeHbI y nanyeHToB ¢ CHC, Ho He
y maiyeHToB ¢ ALD. 3HaunTenbHO 60ee HU3KMe KoHIeHTpanyuy VEGF Habmomanich B 06enx
Ipymmnax uccieqoBaHMs. 3HAUUTENIbHOE CHIDKeHMe YpoBHS IL-4 B ChIBOPOTKE y MAIMeHTOB C
CHC, Torga kak y manyeHToB ¢ ALD Takoe CHUKeHMe YMeHbIleH)e He GbIJI0 CTaTUCTUUECKU
sHaunMmMbiM. Comepskanue IL-1 B ChIBOpOTKe G6bUIO IMPMMEPHO OOMHAKOBO ITOBBIIIEHO Ha
PaHHUX U MO3THUX CTaausIX hbu6po3sa. Peskoe nosbitieHye ypoBHs TNF-a B CbIBOPOTKE KPOBU
Hab6/1I01a710Ch Ha paHHUX cTaausax ¢ubposa. Ha 6ojee Mo3gHMx 3Tarax pocT CMEHMU/ICS Pe3KUM
nagenneM. OgHako ypoBHYM TNF-a Ha MO3AHMX CTaausIX GbuOpo3a eyeHu BCe elle 3HaUUTeTbHO
MpEeBBIIATY KOHTPOJIbHbIe 3HaueHMs. YpoBHU IFN-y B ChIBOpDOTKE KpOBM Yy TMalME€HTOB
3HAUMTEJIbHO IIPEeBbILIANNY KOHTPOJbHbIE 3HAuUeHuss 6e3 M3MEHeHMIT Ha pasHbIX CTaauIX
dnbpo3a. OTHOCUTETHHO BBICOKME YPOBHYU CHIBOPOTOUHBIX IL-2 1 IL-6 GbIIM OTMEUYEHbI TOIBKO
Ha 6ojiee MO3THUX CTAAMSIX 3a60IeBaHMsI. B 06eux rpyImax maiMeHToB Oblia BbISIBJIeHa YeTKast
3aBUCUMOCTDb ypoBHeii IL-8 oT cramum ¢bmbpo3a. AHAIU3 TaHHBIX TTO3BOJSIET CAENATh BHIBO,
YTO MMMYyHHbIe MeXaHU3Mbl UTPAIOT 3HAYMTEIbHYI0 POJIb B IATOTeHe3e JereHepaTMBHBIX
3a6oseBaHMit meyeHu. [103TOMy HEO6XOIMMBI JaTbHeIIe UCCIeJOBAaHMS MeXaH3Ma Y PO
MMMYHHBIX (aKTOpPOB [JisI M3yUyeHMS BO3MOKHBIX AMArHOCTUUECKUX U TepaneBTUYEeCKUX
pUMeHeHUk.

Knioueeste cnoea: VIMMYHOIIaTOJIOT U, Cl)I/[6p03 IIe4YeHu, rernaTuT C, aJKoroyibHast 60yie3Hb
I1Ie4YeHu
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B cTaThe mpuUBOASITCS MaTepuaibl BISIBJIEHUSI YaCTOThI CMHAPOMA OOGCTPYKTMBHOTO AITHO3-
runonmHod cHa (COATC), u3yueHUSI OCOOEHHOCTEN KIMHMYECKON KapTUHBI COCTOSTHUS
KapauopecrMpaToOpHON CUCTEMBI U TICMXOJOTUYECKOTO COCTOSTHUSI OOJBHBIX MIIEMMUUECKOI
6onesnplo  cepaua (MBC) 1ocime  YPecKOKHOM — TPaHWIIOMMHAIBHONM  KOPOHApHOI
anruoriactTuku (UTKA), pa3spaGoTKy U BHEAPEHMS POTPaMMbl MEIUIIMHCKOI peabuanTaIimm
OGOBHBIX C TPUMEHEHMEM HEMHBA3MBHOI peCNUPATOPHON TOAMEPKKM TTOCTOSTHHBIM
TTOJIOKUTEJIbHBIM IABJIEHMEM B AbIXaTebHBIX MyTsIX (CPAP-Tepanuu). B paboTe mpumeHSIINCh
o6IIeKIMHIYeCKe, JabopaTOpHble, MHCTPYMEHTAJbHbIE U IICUMXOJIOTUYECKME METOMbI
MccaemoBaHMs. BoIsiBlIeHO, UuTO B 35,7% caydasix y OlepuMpoOBaHHBIX GONbHBIX UIIEMUUECKO
6onesubio cepaia BcrpevaeTcss COATC. Hammume COAI'C acconumpoBaHo c Gojiee TsKenoit
KIMHMYECKO KapTuHoit WMBC, M30BITOYHON ITHEBHOM COHJIMBOCTHIO, HOUHBIM XparioM,
TOJIOBHBIMM GOJISIMU T10 yTpaM, 60siee BLICOKMM MHAEKCOM MAacChl TeJa, MJI0X0 MOAJaoIeics
KOppEeKIIMeil apTepuanbHOi TUIMEpPTEeH3UM, HaIUMYMEM CEepHEYHBbIX apUTMUILI BO BpeMs
CHa, KOppenupymrIux co crerneHbio BeipaxkeHHOCTM COAI'C. BrioueHMe B KOMILIEKCHYIO
MporpaMMy MeAMIMHCKO peabuanTtainy 60bHBIX MIIeMUYecKoit 60e3HbIo cepaia c COATC
OCJIe YPEeCKOKHOM TPAHCTIOMUHAIBHOY KOPOHAPHOM aHTMOIUIACTUKY METO/a HEMHBAa3MBHOI
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pecriupaTtopHoii nopaepxkku — CPAP Tepamuu obecreumsio moBbiiieHyre 3¢bGeKTUBHOCTU
peabuIMTaLMOHHBIX MEPOIIPUSTUIA, YTyUIlleHe KauecTBa KM3HY JaHHOM KaTeropmum GO0IbHbBIX
M CHIDKEHME pUCKa pasBUTUSI Y HUX OC/I0KHeHMI. [IokazaHo, YTO IpuMeHeHMe KOMIIEKCHOTO
KJIMHMKO-TICUX0JIOTMYeCcKOoro ucciemoBanust 60abHbIX UBC ¢ COAT'C nmocie UYTKA obecrieunBaeT
noBelieHMe 3GGEKTUBHOCTM UX peabunurtanumu (BOCCTAHOBIeHUE (DYHKIMOHAIbHBIX
BO3MOKHOCTE}f OpraHmMsMa IPOONEPUPOBAHHBIX OOIbHBIX), CKOPEMUIYI0 UX MEeAUIMHCKYIO
peabuanTanMIo M BO3BPAT K TPYLOBOI JesATeTbHOCTH, YTO CYIIeCTBEHHO IOMOIHSIET HAyUYHYIO
KOHLENMUMI0 MEeIMLIVHCKON peabunuTalum Kapauoxupypruueckux 6o0mbHbix VIBC ¢ COATI'C
nociie UTKA.

Kanrouessle cnoea: niemyyeckas 601e€3Hb cepana; CMHOIPOM 06CprKTI/IBHOI‘O AITHO3-TUIIOITHO3
CHa; HeMHBA3MBHAas pecCliMpaTOpHada Iogaep>XKKa ITOCTOSHHBIM ITIOJIOKUTEJIbHbIM OaBJIEHMEM

B nbixaTenbHbIX MyTax (CPAP-Tepanus);

MeIULMHCKas peaﬁM}II/ITaLU/IH;

YpeCKOo>XHast

TPaHCIIOMMHA/IbHAass KOPOHAapHasd aHTMOIIaCTUKA; Ka4eCTBO XU3HU

BBenenmne

Wmemmnyeckas 6one3Hb cepauna (UBC) sBisieTcst of-
HMM U3 CAaMbIX PacIpOCTPaHEeHHbBIX 3a60/IeBaHMit Op-
raHoB KpoBoob6parienus (ApetuHckuii, 2007; Knum-
Ko, 2009; I0auH B.E., 2011; Shamsuzzaman, 2003).

B Teuenue nocnenHux 15 et neueHne MBC cBsizaHO
C Pa3BUTHEM MHTEPBEHIIMOHHOV KapAMOJOTUN: aop-
TOKOPOHAapPHOTO, MAMMapOKOPOHAPHOTO IIYHTUPOBA-
HMSI, UYPECKOXKHOV TPaHCIIOMUHAJIBHOV KOPOHAPHOM
aHruoIviacTuku co creitupoBanueMm (UTKA) (Byaxko,
2002; [lleronbkoB, 2006; Milleron, 2004). YTKA umeeT
psif, IPeMMYILeCTB Tiepen, APYTMMU MeTOAaMU peBa-
CKy/ISIpM3alMy MMoKapma: 6oyee KOPOTKMM CPOKOM
TOCIIATANMNU3aLUU, OBICTPHIM BOCCTAHOBJIEHUEM QU-
3MYECKO aKTMBHOCTY GOJIbHOTO, BO3MOXKHOCTBIO IT0-
BTOpHBIX BMeliaTenbcTB. Onepanust YTKA ynyuiaer
KavecTBO XM3HM OOJbHBIX U CHIKAET PUCK BO3HUK-
HOBEHMSI COCYAUCTBIX KaTacTpod (MaHapbikuH, 2004;
Peker, 2002)".

PacrpocTpaHeHHOCTh CMHIPOMa OOCTPYKTMBHOTO all-
HO3-rumomnHo3 cHa (COATC) y 6ombHbIx UBC cocTaB-
astet okono 30% (Babak, 2010; Illeronpkos, 1999)%.
COAT'C B HacTosillee BpeMsl pacCMaTpUBAaeTCsl, Kak
He3aBUCUMbII (aKTOp pucKa CepreuHoO-COCYIMUCTHIX
3a6onesaunit (CC3) (Knmumko, 2011).

Kpome memuiimHckux mpobiaem, COAI'C mpuUBOIUT K
3HAUUTEIbHBIM OTPUIIATE/bHBIM COLMATbHO—3KOHO-
MMUYeCKUM II0CIeICTBMSIM B BUe CHUKEHSI ITPOU3BO-
JIUTETbHOCTU TPY/IA, yBETUUEHUSI TPOU3BOACTBEHHOTO
TpaBMaTM3Ma M aBapuii Ha Joporax 13-3a MaToJIOTU-
yecKoi qHeBHOI coHnuBocTu (Yazosa, 2006).

B COBPEMEHHBIX YCIOBUAX METOA0OM Bb160pa JIeUeHus1

! Poccuiickasi razeTa (CrielMaabHbINi BbITYCcK), N290/1, 2013 1.

COATI'C siBnsieTcs HeMHBA3MBHAS pecriMpaTopHas MmoJi-
Jep>KKa MOCTOSTHHBIM TOJIOKUTEIbHBIM 1aBJI€HNEM B
IbIXaTeJbHBIX MYTSIX BO BpeMsl CHAa, TMpeajioskeHHast
Sullivanon C.E. 1 coaBTopamu B 1981 ropy. B aHrnosi-
3BIYHOI TUTEepaType MeTop, moayuni Ha3BaHue CPAP
— ab6peBuarypa OT aHIIMiickux c1oB Continuous
Positive Airway Pressure (KannmuuHa, 2013; Knumko,
20096; Yazosa, 2006). IIpumenenue CPAP-Tepanuu
y 6ombHbIX ¢ couetanueM MBC u COATC oGneruaer
TeueHne VBC u ynyumaer nporHos ([laasman, 2007;
llleronpkoB, 1999; I0auH, 2011; Peker, 2002).

AHanmmM3 cOCTOSIHUSI TIpOGJIeMbl SHIOBACKY/ISIPHOTO
JeyeHus 1 peabuautanyy 60abHbIX BC 1ToKa3bIBaeT,
YTO KIMHMYecKas KapTuHa 6ombHbIX ¢ COAI'C mocie
orepanuy u3ydyeHa HemocTaToyHO. CylllecTBYIOIMe
MIpOTrpaMMbl MEAUIIMHCKOM peabuauTanyum OO0TbHBIX
UBC, nepenecminx YTKA He MOMHOCTHIO OTBEUAIOT
COBpPEMEHHBIM TPeOOBaHUSIM, B peabUMIUTAIIMIOHHBIX
MepONpUITUSIX HEeAOCTATOYHO YUUTHIBAIOTCS CUH-
IPOMHO - TaToreHeTuueckuii mopxop (Boromo6os,
2007; CugenbHuKoB, 2002 ; [ToHOMapeHKo, 2016)3.

Llens uccnedosanus cocTosiyia B BhISIBJIEHMM YaCTOThI
COATC, nsyueHuu ocob6eHHOCTEl KIMHUYECKO Kap-
TUHBI, COCTOSTHUSI KapAMOpeCHMPATOPHOI CUCTEMBI,
TICUXOJIOTMYECKOTO COCTOSTHUS Y 60mbHBIX MBC mocite
YTKA u paspaboTke mporpaMMbl MeIUIIMHCKOM pea-
ounmuTaiuy 60MbHBIX ¢ TpuMeHeHueM CPAP - tepa-
MUN.

I'mmoTesa ucciaemoBaHUsS

He meHee ueM B 1/3 ciyyaeB y OlepypoOBaHHbIX 60JTb-
Hbix VIBC BcTpeuaetcs COAI'C. Hanmuume COATIC cy-
LECTBEHHO YTSKeNsieT COCTOSIHME ONepupOBaHHBIX
601bHBIX VIBC, UTO HEIOCTATOUYHO YUUTHIBAETCS U He
OTPa’keHO B COBPEMEHHOI HAayJYHOl JuTepatype mnpu

?  BysyHOB, P. B., & Jlereiina, U. B. (2010). Xpan u Cundpom 06¢cmpykmusHozo anHo3 cHa. Yue6Hoe mocobue ajisi Bpaueit. M., 15-16.
5 Tauwios, 10. A., Apgaes, B. H., & Kapraios, B. T. (2002). Pykogodcmeo no soccmaxogumensHomy JieueHuro 6onvHsix UbC, nepeHecuux

PEeKOHCMpyKmMueHsle onepayuu Ha KOPoHapHoix cocydax. M., 7-89.
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pa3paboTKe MpOrpaMM MeIUIIMHCKOI peabuauTanyum
9TOi KaTeropuu 60bHBbIX. [IpuMeHeHne CPAP Tepa-
MUY TIOBbIIAeT 3 HEKTUBHOCTh PeabMIUTAIIMOHHbIX
MEepOTPUSITUIA, YIydlllaeT KaueCcTBO KU3HU TAHHOM
KaTeropuy OONbHBIX ¥ CHUKAET PUCK Pa3BUTUS Y HUX
OCJIO>)KHEHUIA.

MaTepuajbl 1 METOAbI

C uenbio BoisBIeHUsT yacToThl COAT'C, n3yueHust 0co-
GeHHOCTe/ KIMHUUYECKOI KapTUHBI, COCTOSIHUSI Kap-
IMOPEeCIIMPaTOPHOM CUCTEMBI, IICUMXOJIOTUYECKOTO
coctostHus 60mbHBIX MBC mmociie YTKA ripoBeieHo 06-
crenoBanye 245 6OTBHBIX, TOCTYIUBIINX B peabuIn-
TalMOHHbIN eHTp (PII) Ha 5,6+ 2,2 cyTKM IOC/TE ore-
patun. Bce o6ciieqoBaHHbIE - MY>KUMHBI B BO3pacTe OT
48-64 net (cpeguuit Bo3pacTt 54,4+6,8 roma).

[Ipy moctymiennu B PII maiieHTaM MPOBOIMINCH
00IIeKIMHNYECKIE, TabopaTOpHbIE, MHCTPYMEHTAIb-
HbIe, TICUXOJIOTMYECKIEe METObI MCCIeNOBAHMSI.

KnmnHnueckue uccneoBaHus BKIKOYAIN OlIpeeieHne
nHpgekca maccel Tena (MMT), oxBaTa 1ieu MalyeHTa,
OIIeHKY abJOMMHAIbHOTO THUIA OXMupeHus. OlleHKa
JHEBHOI COHJMUBOCTU MPOBOAUJIACH MyTeM aHKETU-
poBaHMsI C UCHoAb30BaHMeM «OMPOCHUKA AHEBHOM
COHJIMBOCTU», TI03BOJISIOLLETO IIPOM3BECTU €€ OLLeHKY
B 6astax 1o Illkane counmuBoctu dnudopra (ESS) .

Ona nuarHoctuky COAI'C HasHauvaacs pecrnupaTop-
HbBIVi MOHUTOPUHT ¢ momoIibio anmapata SOMNOchek
dupmbpl Waimann (TepmaHus), perucTpuUpYIOMINii
Clenywooliye mapamMeTpbl: KUCIOPOJHOE HachIeHue
(Sp O2; nynbCOKCMMETpUSI); YaCTOTy MY/IbCa; AbIXa-
TeJIbHBbINI MOTOK (Uepe3 TepMUCTOPHI); 3ByKM Xparma
(uepe3 MUKpO(DOH); TTOJIOKeHMEe TalMeHTa, IPyIHOe U
OPIOLIHOE TbIXaTeTbHbIe YCUTTHSL.

CocTosiHMe KapaMOpecnMpaTOPHOI CUCTEMBI OLIEHMU-
BaJIOCh CYTOYHBIM MOHUTOPMPOBAHNMEM apTepUaIbHO-
ro masiaenusi (CMA]L); anmekTpoKapauorpaduyeckoro
uccnenoBanust (IKT); CyTOYHOTO MOHUTOPUPOBAHMUS
OKT'; dynkuum BHemiHero nbixanus (®B]I); sxokap-
nuorpadum (OXOKT); MccieqoBaHms TOJIEPaHTHOCTHU
K ¢usuueckoit Harpyske (T®H). Ilcuxomoruueckoe
uccieqoBaHMe BKIoYaio Tect Crimnbeprepa-XaHuHa,
10 KOTOPOMY OIIpeNeNsiii YPOBEeHb JUYHOCTOM Tpe-
BoxkHOCTU (JIT) U cuTyanimoHHo o6ycinoBaeHHO (PT),
u tecta CAH.

Knuanuecknit aumarHo3 COAT'C ycTaHaBAMBAICSI B
arydae Hanmyumsl y nanyenTa: UMT > 29 kr/m 2, ox-
Bara ey mauymeHrta > 43 cm, Al > 140/90 MM.pT.CT.,

4

Medicine Task Force,1999r.

MHIEeKca ITHEeBHO COHIMBOCTM > 9 6aJlyIOB, JKaI00bI
Ha TPOMKMIT Xpam BO BpeMs cHa. CTemeHb TSKeCTU
COAI'C oueHMBanach Mo MHAEKCY allHO3/ TUIIOIIHOI
(MA/T). Knaccudukanmsi American Academy of Sleep®.

Onst oueHkM 3(MQPEKTUBHOCTU pPeabUIUTAMOHHBIX
nporpamMm naryeHTsl OI 6bUTM  pa3feneHbl Ha JBe
TPYNIIbI, CONIOCTAaBMMbIe 110 BO3DPACTY, TSDKECTU Tede-
Hust UBC, crennenn Tskectu COAI'C, mepukaMeH-
TO3HOMY JieueHUI0 10 30 4enoBeK B Kaxnoii. Pea-
Oowmuranust  6ONMBHBIX KOHTpOIbHOI rpymmbl (KT)
MPOBOAWIACH TI0 MPOTpaMMe peabuauTanum 60sb-
Hbix UBC mocie UTKA, koTopasi BKIOYaaa: KinMMa-
TOOBUTATENbHBINI  DEXUM, TUIONIUNUIEMUYECKYIO
JIUETY, JIeueOHYI0 TUMHACTUKY, TO3MPOBAHHYIO XO/Ib-
6y, BEJIOTPEHMPOBKY, aIMapaTHY (U3UOTEepaITnio
(HM3KOMHTEHCUBHOE JIa3epHOe U3JTydeHne Ha 06/1acThb
pyblia, BHYTPUBEHHYIO TeINii-HEOHOBYIO Teparnuio),
MeMKaMEeHTO3HYI0 Tepamnuio, obyuenne B «IlIkone
KapAMONIOTUYECKUX OGOTbHBIX». BONbHBIE OCHOBHOI
rpynnsl (OI') gononuurtensHo nonyvyanu CPAP-tepa-
Mo, 06eCTIeUuMBAOIIYIO TTOIePKaHMe B IbIXaTesb-
HBIX ITyTSIX HENIPEPBIBHOTO IOJIOKUTEIBHOTO BO3AYII-
HOTO IaBJIeHUS.

ITomyyeHHbIE pe3yIbTaThI
00C/Ief0OBaHMSI U UX OOCYKIeHUe

[TonyueHHble maHHbBIE paHee B MEeOVLIVMHCKON JNUTe-
parype He IpefCcTaBieHbl. B pe3ynbraTe NpoBeneHus
KapayopecnmMpaToOpHOTO MOHUTOpPUMHTA Yy 92(35,7%)
6onpHBIX MBC mocine UTKA BeisiBien COATIC. Ilpu
stoM COAI'C nerxoit creneHy IMarHOCTMPOBaH Y
31(33,6%), cpenneii creneHu y 37(40,2%), Tsskenoi
crerieHu y 24(26,2%) 60TbHBIX.

IMpu ocryrieHuu B P1I y 601bHBIX MTpeobiafanm xa-
J106BI KapAMOJIOTMYECKOTO XapakTepa: Ha 6oau  3a
rpyauHoii -14 (15,5%) OI, 2(4,6%) B KT'; ofpIIKy Ipu
dbusmyeckux Harpyskax - 52(56,6%) OI, 6(13,8%) B
KT'; uyBcTBO cepaniebuenust - 66(71,7%) OT, 7(16,1%)
B KI'; yTpeHHIOI TOJOBHYIO 60ib - 72 (76,2%) O,
9(20,7%) B KI'; nabunbHocTh Idp Al - 92(100%) OT,
9(20,7%) B KT'; skai06bl CBSI3aHHBIE TIO- BUAMMOMY C
COAT'C: pasgpaskuTenbHOCTh - 73(79,4%) OI, 4(9,2%) B
KT; Hapymenne cHa- 92(100%) 6ombHbIx OT, 5(11,5%)
B KT, n36pITOUHAsT AHEBHAsI COHMMBOCTh-92(100%) OT,
5(11,5%)KT’; HouHoit xpam-92(100%) OT.

ITpu 06BeKTUBHOM 06CIenoBaHuu 60abHbIX O UMT
coctaBui- 34,7%6,5 kr/m2, B KI' 28,1£6,2 kr/m 2; 06beM
ey (OII)- OT' 43,1+1,1 cm., B KT- 40,1+1,3 cm; 06beM
tamuu (OT) OT- 117,5%5,6 cm., B KT- 101,2%4,5.
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Takum obpasom, Haauunue COAT'C accolMMpOBaHO C
Goiee TSKENTONM KIMHMYeCKoi KapTuHoii UBC, 136bI-
TOYHOI THEBHOI COHIMBOCTBHI0, HOUHBIM XParom, To-
JIOBHBIMM GOJISIMM IO yTpaM, 6osee BoICOKMM VMT,
OT, O11l.

B xome m3yueHUs] GMOXMMMUYECKOTO aHalu3a KPOBU
JUTIUOHBINA crieKTp 60mbHBIX OT 1 KI' cTaTUCcTUYeCKH
IOCTOBEPHO He OTAMYAJICS, TaK Kak Mepen ornepaTuB-
HbIM JieueHneM 79,4 % nauyeHTOB IIPMHMUMAM CTaTH-
HbI Ha TIPOTSKEHUM OT 2-X MecsieB Ao 3 jgeT. OmHako,
¢ poctom MA/T nomy4yeH CTaTUCTUYECKU TOCTOBEP-
HBIl POCT YPOBHS 00IIEro xojaecTepuHa ot 4,99+0,22
MMOJIb/JT Y TALIMEeHTOB JIeTKoi cTereHu Tsokectu CO-
ATC, mo 5,32+0,20 MMOJb/71 Y GOBHBIX TSIKEION CTe-
nenu Tsokect COAI'C, mHIOeKca aTepOreHHOCTU OT
3,59+0,25 mo 4,39+0,19 cOOTBETCTBEHHO.

V 60npHbIX OI muarHoCTMpoOBaHO HapymeHue BT 1o
OOCTPYKTUBHOMY THUITY, XapaKTepU3yIolieecss CHIKe-
uuem JKEJI 78,2+2,3%, ungekca Tudduo 77,9+4,3%
meHee 80% ot momkHoro, B KI' 88,9%+3,5% u 80,2%
+6,9% COOTBETCTBEHHO.

[Tpu mpoBefeHUM CYyTOUHOTO MOHUTOpUpoBaHus KT
y 67,1% matenToB OI' 3aperucTpupoBaHa HaubOIb-
masi SKTOMMYecKasi akKTUBHOCTb B HOUHOE BpeMms,
TIPOSIBJISTIONIASICS CMHYCOBOI aputmueit y 55(59,7%)
G0MbHBIX, MUTpaLMeit BoguTens putMma y 29(31,5%)
GONBbHBIX, TIPENCEepPIHON ¥ >KeTyJOYKOBOI 3KCTpa-
cuctoneit y 8 (8,6%) GONMbHBIX, ¥ TOTHOE VI TOUTHU
MOJTHOEe OTCYTCTBME OHEM, UTO COIJIACYeTCS PSAOM
uccnenosauuii (Knsukuu, 2000), 1 T0 MHEHUIO aBTO-
POB CBSI3aHO CO CHVDKEHMEM BaryCHOl aKTUBHOCTU U
HapylIleHueM 6ajaHca BereTaTUBHbIX BIVSHUI Ha CU-
HYCOBBIVi PUTM B M0JIb3y CMMIATUYECKOTO OTAesa Be-
reTaTUBHOI HepBHOI cucTembl (Yaszosa, 2006).

ITpu usyyenun CMAJ y 6ombubix OI CA]l BbIie
(152,8 +13,5 MM pT.cT) 110 cpaBHeHuIo ¢ KT' (142,1+13,1
MM pr.ct.) u JAI B OI' ( 95,8410 mm prt.cT.) B KT
(85,1+12,7 mm.pT.cT. Y 601bHBIX ¢ COATC oT™MeuaeT-
CsI HapylIeHUsI [UPKagHOTO puTMa AJl ¢ OTCYTCTBUEM
€ro afieKBaTHOTO CHIDKEHUSI HOYbIO (HOHAUIITIEPHI).

ITo manHbiM IXOKI BbISIBIEHO CHIKEHME COKpaTu-
TeJbHOM CITOCOOHOCTM MMOKapaa, Tak ®B Gosnble
cHmskeHa B OI' 48,6%2,3%, B KI' 52,4%+3,2%, yBennue-
Hue KCO(161,2% 6,3mn) u KOO(168,3* 6,5m1) B OT, B
KT (71,5 * 5,3 mu1) cooTBeTCTBEHHO(73,3 * 6,2 MIL.).

ITpu npoBemeHuy BOM MpoObI BBISIBIEHO CHIDKEHME
TOJIEPAHTHOCTY (GU3UUECKOI HATrpy3KM Y BCeX OOJIb-
HbIX 1ocie UYTKA, Ho 6osee BeipaxkeHHOe B OI'(79,6 +
7,5 BT), BKI' (92,6% 3,9) (p<0.01).

Ipu M3yYeHUM TICUXOJOTUUECKOTO COCTOSIHUS OGOIb-
HbIX 110 Tecty CAH BbISIBJIEHO CHMKEeHME T[IoKasare-
neii B OT': camouyBcTBMeE - 3, 2% 0,5; aKTMBHOCTD -3,4+
1,3; HacTpoenue- 3,8+ 0,7 B cpaBHeHuM c KI' camo-
yyBcTBMe- 3,6 = 0,3; akTMBHOCTB- 3,7%1,5; HacTpoe-
Hue- 4,1% 0,5. TTo JaHHBIM pes3y/IbTaTa IICUXOJOTNYe-
cKoro coctosiHus 1o Tecty Crimibepra — Xanuua PT
6onee BoipaxkeHa B OI'(49,3 *2,36am1), meHee B KT
(45,5%+2,16amn).

Takum 06pa3om, KIMHNKO—QYHKIVOHATbHBIE UCCTe-
IOBaHUS BBISIBUIM O0Jiee BhIPAKEHHYIO IbIXaTeTbHYI0
U CEPIEYHYI0 HelOCTaTOUHOCTb Y 6ombHBIX O, uTO
MO/ITBEPXKIAET PaHee BhICKa3aHHYIO TUTIOTe3Y 00 yTsI-
SKeJIEHUM COCTOSIHMSI GOTBbHBIX UIIEMUYECKOI 6ommes-
HBIO CEPAIa MOC/Ie YPECKOXKHONM TPAHCTIOMUHAIBHOI
KOPOHAPHOI aHTMOTUIACTUKY U3-3a HATMUMS CUHAPO-
Ma OGCTPYKTUBHOTO aITHO3-TUIIOITHOS CHA.

B pe3yibpTraTe KOMILIEKCHOV MEeUIIMHCKON peaduin-
Tanuu y GOJbHBIX 00eMX peabMINTAIIMOHHBIX TPYIIII
O0TMEYaJIOCh yIyullleHre caMouyBCTBUs. OIHAKO IMO-
JIOKUTENbHAS TMHAMMKA G0TBITMHCTBA KITMHUYECKUX,
(GYHKUMOHAIBHBIX, TICUXOJIOTMYECKUX TTOKasaTesneil y
6onbHbIX B OT, momyuaBumx CPAP — Tepanuio 6bu1a
6oJee BeIpaKEHHOI B cpaBHEeHUM C 60nbHbIMYU KT 6e3
CPAP - tepanumn.

B Xome mpoBemeHHOro Kypca peabuauTaluy YMeHb-
IIMJIOCh KOJIMYECTBO OOJbHbBIX, IMPeIbSBISIONINX Ka-
JI0OBI Ha aHTMHO3HbBIE 6omu ¢ 15,5% 100 3,3% B OI' u ¢
4,6% 1o 3,6% B KI, Ha ofbIIIKY ¢ 56,6% mo 13,2 % B
OTr'uc 13,8% 1m0 9,7% B KT, cepauebuenne c 71,7% mo
6,6% BOI'Mc16,1% mo 13,3% B KI.

VY 85,6% mauueHtoB OI HOpMa/in30BajCI HOYHOIA
COH, YMEeHbIMIach JHEeBHAsI COHAMBOCTh Mo Illkase
Ondopra ¢ 15,5 £5,5 go 3,0+1,2 6ana0B, CHU3UIACH
macca Teja B cpegHeM Ha 5,5+2,24 kr, cuusuics UMT
¢ 34,7+ 6,5 xkr/m2. mo 30,3+ 2,1 Kr/mM2.

V 60mbHBIX OI' MPOU30IIIO CTATUCTUYECKY JOCTOBEP-
Hoe cHmkeHme U/AT c 14,31+1,48 mo 4,41%1,45 co6/
yac jierkoit, ¢ 17,34+ go 6,25+2,81 co6/uac cpenHeii, c
51,7%2,71 go 12,42+2,69 co6/4ac TssKeJIoi CTeIlleHN!.

B pesynbraTe KOMIUIEKCHOM peabuauMTauuym y 60ib-
HbIX OT ymy4Inmmics MTUOMAHBI 0OMEH: IMPOU3O0ILIO0
CHIDKeHMe 00l1Iero xojecrtepuHa c 5,32+0,20 mo 5,
11+0,47 mmonb/n., 3a cdet mnoBbimenus XCJIIIBII c
0,77+0,24 po 1,32+0,26 mmoinb/n, cHokeHuss XCJIIII-
HII c 4,11+0,41 no 3,10+0,29 mmons/n, TT ¢ 2,89+2,03
oo 2,11+1,04 MMOJIb/JI, YTO CBUIETEILCTBYET O Oja-
TOIPUSITHOM BJIMSIHUM TIPEIJIOKEHHONM ITPOrpaMMbI
KOMILJIEKCHOJ peabuimuTanyyu Ha oOMeHHbIe Ipolec-
CbI GOJIbHBIX.
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ITpu CMA/JI B OT HOopManusoBamoch CAJI ¢ 152,8 13,5
u 95,8410 MM pr. cT. Ko 136,5+4,2 u 83,2+5,5 MM pT.
cT. [IpoM301IJI0 CTaTUCTUUECKOEe CHIMKeHMe JHEBHOTO
CAOou A 3a cytku c 141,614 mm pr. cT. 1 88,4+11,3
MM PT. CT. 70 136,9+13,2 MM pT. cT. 1 83,2+5,5 MM pT.
CT. BolgBieHa TeHOeHLMSI K CHMKEHMIO HOYHOTO
ypoBHs CAl u JAl c 138,9+14 mm pT. cT. u 84,4%8,7
MM pT. cT. Ao 129,8+10,1 MM pT. cT. 1 79,3%8,9 MM pT. CT.
coorBeTcTBeHHO. Y naiueHToB OI' B otinune KI' BbISIB-
neHo gocroBepHoe cHkeHne CHC CAJl ¢ 6.226.4% no
9,4%5,3 % mu CHC OAI 9.1+7.0% 1 10.2+6.9 %.

B pesynbrate peabunmuTaiiuy B O MpoOU30NUIO YIyd-
meHue mokasateneii ®BJI, B Bune yBennyenus KEJI,
O®BI1, ungekca Tudduo, MOC 50. V 60npHbIX OT
MPUPOCT T[OKasaTeleil ObUI CTATUCTUUECKU [TOCTO-
BEPHBbIIL, Y 607bHbIX KI' MMeny TeHIEeHIINIO K YIyJIie-
HMI0. YMeHbIIIeHe 0O0CTPYKIMYM MIPOU3OIIIO 3a CUeT
CHIDKEeHMS Macchl Tejia U cooTBeTcTBeHHO MIMT, OIII,
OT.

KommiekcHast peabunurtaiius ¢ npumeHeHuem CPAP-
Tepanuu okasasa 61aronpusTHOE BAMSHME Ha TOKa-
3aTesy TOJIEPaHTHOCTU K ¢M3udeckoit Harpyske. [Ipu
nposenenny IXOKT y 6ombHbIx OI' MpOU30ILIO CTa-
TUCTUUECKU [TOCTOBepHOe yBenuueHne YO c 62,63*
5,52 Mt mo 72,23 + 4,32 mn (p<0.05), yny4mmiach co-
KpaTuTelIbHasl CIIOCOGHOCTh MMOKapaa (yBelMueHue
OB 48,6%2,3% no 54,5+2,1% (P < 0.05), yTo mpuBeio
K YBEJIMYEHUIO MOITHOCTY TOPOTOBOI HAarpy3ku ¢ 79,6
* 7,5 Br go 112,5 + 7,8 Bt (P<0.001) o6bema BBIIIOI-
HEHHO? paboThI. DTO YKa3bIBaeT Ha YIyUIlIeHe COKpa-
TUTEIbHOM CIIOCOGHOCTY MMOKapaa, IeHTPaabHOM U
BHYTPUCEPIEUHOI TeMOIMHAMMUKY, YTO OOYCIIOBIEHO
yAydIIeHMeM OOIIETO ¥ TKAHEBOTO KUCIOPOTHOTO pe-
KMOB Ha (hOHE 3KOHOMHOTO MOTPebIeHUs] KUCIOPO-
Jla ¥ ToBbITIeHMsT 3G dEKTUBHOCTM BHITIOTHSIEMOI pa-
60T5I (Ta6.N21).

Tabmuna 1

[MosryyeHHBbIEe aHHBIE TOATBEPXKIAIOT paHee BbICKA-
3aHHOeE IIPeJII0I0KEHNE, UYTO BK/IIOUEHY e B KOMILJIEKC-
HYI0 MIPOrpaMMy MeIUIVHCKOM peabunurtaiuyu CPAP
TepanuMyu TMPUBOIUT K CYII€CTBEHHOMY YIYUII€HUIO
COCTOSTHMSI KapAMOPECIIMPATOPHOI CUCTEMBI GOTBHBIX
¥ OCHOBaHMEM BO3MOKHOTO IOBbIIIeHUS 3)HeKTUB-
HOCTY MeIVIIMHCKO peabuInTaiinm.

V maumeHTOB IO JaHHbIM Tecta Cromiabeprepa — Xa-
HMHA CHU3WIACch peakTUBHasl TpeBOXHOCTb (PT):
CTAaTUCTUUYECKM IOCTOBEpPHO ¢ 49,3 * 2,3 Gajia [0
38,1% 2,5 6aymta (p<0,01 ) B OT, c 45,3 £ 2,1 nmo 44,1*
2,36amta( p>0,05) B KI. CyliecTBeHHbIX M3MeHEHMt
JUYIHOCTHOW TpeBokHOCTU (JIT) He mpowmsonuio. [To
manHbiM Tecta CAH y mauuentoB OI' camouyBCTBUE
JIOCTOBEPHO CTATUCTUMYECKU YIydluaoch ¢ 3,2 0,5
mo 5,3% 0,7(p<0,05) , Hactpoenne c 3,8+ 0,7 mo 6,3+
0,5 (p<0,05), moBbICHIACh AKTUBHOCTb C 3,4* 1,3 mo
5,6+ 1,5( p<0,05). V nmaumento OI' HOpMaau30BaI-
Cs HOYHOJ COH, YMeHbIIWIach JHEBHASI COHIMBOCTbD,
BOCCTaHOBMJIACh aKTUBHOCTh AHeM. Y maumeHToB KI'
u3MeHeHMs1 nokasaresneii no tecty CAH oka3zanuce He
JIOCTOBEPHBIMM, ITOKA3aTe/IX CAMOYYBCTBUS YBEINUM -
nmch ¢ 3,6+ 0,3 mo 4,8 + 0,5 (p> 0,05), akTuBHOCTU C 3,7
+ 1,5 mo 4,7+ 1.7(p> 0,05), HacTpoenue ¢ 4,1 +0,5 mo
5,3+0,7 (p> 0,05).

Pacripegenenue 6ompHbIXx OI' mo @K mocie mpoBe-
IeHUsI peabuUINTAlMU CBUIETEIbCTBYET O Tepexoje
GONMBIIMHCTBA TAIMEHTOB B Gonee jerkue I OK u 11
@K, u ymenbuieHuu 11 ®K. B pesynbrate peabuamra-
uyuy B OT B I ®K nepenum 11(36,6 %) 60mbHBIX, BO 11
@K nepeBeneHo 2(6,6%) 6onbHbIX. B KT' B pesynbraTe
peabumurauy B I ©K mepenuin 6(20 %) 601bHBIX, BO
II ®K nepeBemenol(3,3%) 6onbHoilt, B 111 ®K ocrancs
1(3,3%) marueHT.

[MpuMeHsieMasi ~ KOMIUIEKCHas1 peadoWIMTaIMOHHAs
nporpamma 6ombHbIX UBC ¢ COATC mocie UYTKA, mo-

H3meHeHUs monepanmHoCmu K (usuqeckoti Hazpyske, UeHMPAaabHoL U 6HymMpucepoeuHoti 2emo0UHaMUKU 8 npoyec-
ce peabunumayuu 6onsHbix IBC, nepenecuiux YTKA, (M*m)

Or' (n-30) KT (n-30)
Toxazarenu o IToce Jo Iloce

JIeyeHusI JIeyeHus1 JIeyeHust JIeYeHUst
VO, mn 62,63 5,52 72,23 + 4,32* 62,61+ 5,51 69,49+ 4,30
DB, % 48,6+2,3 54,5%2,1* 48,8%2,1 51,8+1,9
KCO, mn 73,3%6,2 67,5 % 6,2* 73,1+ 6,4 69,5+ 6,0
KOO, mn 168,3% 6,5 159,8+8,3 168,1% 6,7 166,22+8,5
MougHOCTb TOPOTOBO¥ HArpy3Kky, Bt 79,6 + 7,5 112,5+7,8** 92,6+ 3,9 109,5+ 3,7

** _TOCTOBEPHOCTDH pasynums mokasareseir p<0.01
* -IOCTOBEPHOCTH pa3anuusi mokasareseit p<0.05




I0IVIH B.E., KIMMKO B.B., LIETOJIbKOB A.M., APOLIEHKO B.I1., BYJIKO A.A., KOCYXHVH E.C.

nionHeHHast CPAP — tepamueit, yctpansiet o6ctpykimio  Kanuauua, C. B., IOmux, B. E., Illerompkos, A.

JIbIXaTeJbHbIX MyTell Ha YpPOBHE ITIOTKU. DTO BeAeT K M., & Kmmmko, B. B. (2013). KommiekcHas
YMEHbBIIeHUI0 aKTUBALMM CUMIIATUUECKON HEPBHOI nmporpaMmma MeIqUIIMHCKOM peadbuIuTaIUN
CUCTEMBI, UMKINYECKON TUIMOKCUM, TUMNEPKATHUMN, OGONBHBIX MIIEMMUYECKOIi O0Je3HbI0 cepala ¢
YCTpaHeHUI0 pecIIMPaTOPHOTO aaKkaao3a, HopMannsa- CUHIPOMOM OOGCTPYKTMBHOTO aITHO3-TUIIOITHOI
LMY KoJie6aHMil BHYTPUTPYIHOTO JaBIE€HMST, CTAOUIII - CHa TOC/ie KOPOHApHOW aHTMOIIIaCTUKU. BecmHux
saiuy AJl, YIyUIIeHUI0 COKPATUTETbHOM CIIOCOGHO- HayuonansHozo meduko-xupypeuueckozo ILlenmpa
CTU MMUOKapAa, BOCCTAHOBJIEHMUIO CMHYCOBOTO PUTMA, um. H.U. Iupozosa, 4 (8), 124-130.

HOpMau3aluu JUMIMAHOTO oOMeHa, uTo obecmeun- Kioumko, B. B., Crapukos, C. M., & Kanuuuua, C.
BaeT CYIUIeCTBEHHOE IMOBBbINIEHME TOJIEPAaHTHOCTU K B. (2011). BeisiBneHMe UM KOppeKLUs CUHApPOMA
(usmueckoit Harpyske, yaIydiieHUI0 TCUXO3MOIMO- OOCTPYKTMBHOTO amHO3 y OonbHbBIX WIBC Tmocie
HaJIbHOTO COCTOSIHVSI, IPUPOCTY peabuIuTalIOHHOTO UPEeCKOKHOV TPAaHCTIOMUHATbHO aHTMOTIACTUKMA.
addexra. BoenHo-meduyurckuti #ypuan, 12,39-40.

Kmumko, B. B. (2009). Onmumusayus 3smanHol
MeOuyuHcKoti peabunumayuu 60nbHBLX ULLEMUYECKOL

3ak/IroueHue 6one3Hvl0  cepdya, nepeHeculux  KOPOHAPHOe
wyHmuposeauue [[JokTopckas nuccepranys]. Mo-

Taxkum 06pasoMm, B Xo/ie IIPOBEIEHHOTO UCCIeNOBaAHMS CKBa.
BBISIBJIEHO, UTO B 35,7% ciydasix y onepupoBaHHbix Knsukuu, JI. M., & IleronpkoB, A. M. (2000).
6onbpHBIX VIBC BeTpeuaeTcst COATC. Meduyurckas peabunumayus 00JIbHbIX c

3a0601e8aHUIMU 8HYMPEHHUX 0p2aHos. MemuIIMHAa.
Hanmnune COAI'C accouumpoBaHo ¢ 6onee Tspkenoit  MauapeikuH,C.10.(2005). MeduyuHckas peabunumayus

KJIMHUYECKoi KapTuHoit UBC, 136bITOYHOI JHEeBHOI 00bHDBIX utlemMuueckoli 601€3HbI0 cepdua,
COHJIMBOCTBIO, HOUHBIM XParioM, TOJIOBHbIMM OOISIMM nepeHeclux  UpeckoMcHylo  MpaHCIIOMUHATLHYIO
110 yTpaM, ¢ 6ojiee BBICOKMM MHAEKCOM MacChl Tesa, KOpOHapHyr aHeuoniacmuky [Kangupatckass guc-
IJIOXO TOAAAM0IIeNicST KOPPEeKIUM apTepuaabHOi THU- cepranus]. Mocksa, Poccusi.

TepTeH3Un, HAINYMeM CepIeuHbIX apuTMuii Bo Bpemst  ManzapeikuH, C. 10., llleronbkos, A. M., & AHYUKMH,
CHa, KOPPenupymoInuX CO CTeleHbI0 BEIPA)KEHHOCTHIO A. A. (2004). CoBpeMeHHOE COCTOSIHME TTPOOIEMbI
COATC. [Ons moBbimeHus] 3DGEKTUBHOCTY peadbu- SHIOBACKY/ISIPHOTO JIeUeHUs] U peabuanTaumum
JIUTAIMOHHBIX MEPOIPUSTUIL, YIydllleHUs KauecTBa OONBHBIX  MIIEMMUUECKOIi 60Je3HbI0  cepalia.
SKM3HM JAHHOJ KaTeropum OONbHBIX U CHUKEHUS Qusuomepanus, OanvHeono2us, peabunumayus, 3,
pUCKa PasBUTHUS Y HUX OCIOKHEHMII 11e1ecoo6pasHo 38-42.

BK/IIOUEHME B KOMILIEKCHYIO IporpamMmy MemmuuuH- Ilambmad, A. . (2007) CuHdpom o6CcmpyKmugHozo
ckoit peabwmmtanuu 60mbHbIX MBC ¢ COATC mocte anHo3 80 CHe 8 KAUHUKe 8HympeHHUX 6ose3Heli. Mo-
YTKA MeTon HEeMHBA3sUBHOIM pecnMpaTOPHON MO[- CKBa.

nepxku — CPAP tepanun. IMonomapenko, I. H. (2016). Q@usuueckas u

peabunumayuoxHHas — MeduyuHa:  HAYUOHANbHOE
pykosodcmeo. 'DOTAP — Menua.

JIurepartypa CugenbHukoB, A.B. (2002). CpasHumensHas ouyeHKa
OmoaieHHslX  Pe3yJbmamos CMeHmMupo8aHust

Apetunckuit, B. Bb., AuTiodpneB, B. ®., IlleronnKos, KOPOHAPHBIX apmepuli Npo8OJIOUHbIM CMEHMOM
A. M., bengkus, C. A., Byako, A. A., lllakyna, A. Crossflex u  mMpaHcIOMUHaNbHOUi  6ALIOHHOL
B., & Kmumko, B. B. (2007). BoccmanosumesnsHoe aueuonnacmuxku 'y 6onvHuix MBC [KaHgupaTckas
JleueHue 6ONbHBIX UlleMudecKkoli 6one3Hvl0 cepoua ouccepranyus.  HaydyHO-TIpakKTMUeCKMit  LIEHTP
nocie xupypauieckoil pegackyaspusayuu Muoxkapoa. MHTEePBEHLIMOHHOI KapauoaHruonoruu]. Mockasa,
HayuHoe nsganue:EkaTepun6ypr-Mocksa. Poccus.

Ba6ax, C.JI., Tomy6es, JI. A., & T'op6yHoBa, M. B. (2010). YasoBa, U. E., & Jiuteuu, A. 10. (2006). Cunapom
LvixamensHole paccmpolicmeéa u HapyuleHust CHAQ. 06GCTPYKTMBHOTO aITHO3 BO BPeMSI CHA U CBSI3aHHbIE
IIpaxkmuueckoe pykosodcmeo. ATmocdepa. C HHUM CepAedYHO-COCY[MUCTbie  OCTOKHEHMUS,

Boromio60B, B.M. (2007). MeduyuHckas peabuaumayusi. Poccuiickuti kapduonozuueckuii »cypHan, 1, 75-86.
Pykosodcmeo dns epaueli, 3, 3-146. Uyuanuh, A. I. (2009). ITynemoHonozusi: HayuoHansHoe

Byoko, A. A. (2002). Cucmema meduyuHckoll pykosodcmeo. TO0TAP- Menua.
peabunumayuu  8oeHHOCHyxaujux, nepeHecwiux IllerombkoB, A. M., KnstukuH, JI. M., Bynko, A. A., &

aopmoKOpoOHapHoe wyHmuposeatue, 8 Knumko, B. B. (1999). OnTumnusanuuss mOCTPOEHUS
MHO020nPOGUALHOM peabunumayuoHHOM zocnumare. peabuIMTaMOHHO TporpaMmbl 60mbHBIX ¢ MBC
[LdocTopckas nuccepranus].Mocksa, Poccus. nepeHecmnx omnepauuio AKII Ha rocnuraabHOM

64




KJIMHUYECKOE COCTOSIHUE I MEIUIIMHCKAS PEABUJIUTALIVIS BOJIbHBIX MIITEMUYECKOY BOJIE3HBIO CEPIITA

grane peabunutaunuu. B Cogpemennsie nodxodst k Milleron, O., Pilliére, R., Foucher, A., de Roquefeuil,

npogeccuoHanvHoli u mMeduyuHCKol peaburumayuu
cnacameneti (c. 140-141).

[lleronbkoB, A. M., & Mangpeikus, C. 10. (2006).

MepuimuHcKas peabunuTanus OOJIBHBIX
MIIeMIYeCcKoii 60jIe3HbI0 Cephlia, IepeHecInX
YPECKOKHYI0 TPAHCIIOMMHAIbHYI0 KOPOHAPHYIO
aHTMOILIACTUKY. Puauomepanus, 0anbHeo02us U
peadbunumayus, 6, 6-10.

KOnun, B. E., llleronbkos, A. M., Knumko, B. B., By1ko,

A. A., Crapuxos, C. M., Kainununua, C. B. (2011).
[MoBbitieHe  3GPEKTUBHOCTY  MEIUIIMHCKOI
peaduInTaIUK OOJBHBIX UIIEeMUYEeCKOii
60JIe3HBIO CepAlla C CUHAPOMOM OGCTPYKTUBHOTO
arfHO3-TUIIOMHO3  CHA  TOCIe  UpPecKOsKHOW
TPaHCIIOMUHAIBHOM aHTMOTUIACTUKYU, BecmHuk
goccmarosumensHoti meduyuHol, 5(45), 25 -27.

F., Aegerter, P., Jondeau, G., Raffestin, B. G., &
Dubourg, O. (2004). Benefits of obstructive sleep
apnoea treatment in coronary artery disease: a
long-term follow-up study. European Heart Jour-
nal, 25,9, 728-734. https://doi.org/10.1016/].
€hj.2004.02.008

Peker, Y., Hedner, J., Norum, J., Kraiczi, H., & Carlson,

J. (2002). Increased incidence of cardiovascular
disease in middle-aged men with obstructive sleep
apnea:a 7-year follow-up. American Journal of Re-
spiratory and Critical Care Medicine, 166, 159—-65.
https://doi.org/10.1164/rccm.2105124

Shamsuzzaman, A. S., Gersh, B. J., & Somers, V. K.

(2003). Obstructive sleep apnea: implications for
cardiac and vascular disease. JAMA, 290(14),1906-
1914.https://doi.org/ 10.1001/jama.290.14.1906

65




HEALTH

The Features of the Clinical Condition and Medical
Rehabilitation of Patients with Ischemic Sergeum
Disease, who Transferred Percutaneous Transthyminal
Coronary Angiplasty with Apnea-Hypopnea Syndrome,
Under Conditions of a Rehabilitation Center

Vladimir E. Yudin

Moscow University of Food Production

11 Volokolamskoe highway, Moscow, 125080, Russian Federation
E-mail: yudinve@mgupp.ru

Vasily V. Klimko

Moscow University of Food Production

11 Volokolamskoe highway, Moscow, 125080, Russian Federation
E-mail: klimkovw@mgupp.ru

Alexander M. Schegolkov

Moscow University of Food Production

11 Volokolamskoe highway, Moscow, 125080, Russian Federation
E-mail: shhegolkovam@mgupp.ru

Vladimir P. Yaroshenko

Moscow University of Food Production

11 Volokolamskoe highway, Moscow, 125080, Russian Federation
E-mail: yaroshenkovp@mgupp.ru

Andrey A. Budko

Moscow University of Food Production

11 Volokolamskoe highway, Moscow, 125080, Russian Federation
E-mail: budkoaa@mgupp.ru

Evgeny S. Kosuhin

Moscow University of Food Production

11 Volokolamskoe highway, Moscow, 125080, Russian Federation
E-mail: kosuhines@mgupp.ru

The article presents the materials to identify the frequency of obstructive sleep apnea-
hypopnea syndrome (OSA), the investigation of the features of the clinical picture of the
cardiorespiratory system and the psychological state of patients with ischemic heart disease
(CHD) after percutaneous transluminal coronary angioplasty, development and implementation
of a program of medical rehabilitation of patients with non-invasive respiratory support
constant positive pressure in the respiratory tract (CPAP therapy). General clinical, laboratory,
instrumental and psychological research methods were used for the study.

It was revealed that in 35.7% of cases in operated patients with coronary heart disease sleep
apnea-hypopnea syndrome can be found. The presence of OSA is associated with a more severe
clinical picture of CHD, excessive daytime drowsiness, night snoring, headaches in the morning,
a higher body mass index, poorly correctable hypertension, the presence of cardiac arrhythmias
during sleep, correlating with the degree of severity of OSA. The inclusion in the comprehensive
program of medical rehabilitation of patients with coronary heart disease with OSA after
percutaneous transluminal coronary angioplasty of the method of non-invasive respiratory
support — CPAP therapy provided an increase in the effectiveness of rehabilitation measures,
improving the quality of life of this category of patients and reducing the risk of complications.
It is shown that application of complex clinical-psychological research of patients with CHD
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and OSA after percutaneous transluminal coronary angioplasty improves the efficiency of
rehabilitation (the restoration of the functional capacity of the organism of the operated
patients), early medical rehabilitation and return to work that significantly adds to the scientific
concept of medical rehabilitation for cardiosurgical patients with ischemic heart disease and
OSA after percutaneous transluminal coronary angioplasty.

Key words: Ischemic heart disease; obstructive sleep apnea-hypopnea syndrome; noninvasive
respiratory support with constant positive airway pressure (CPAP therapy); medical
rehabilitation; percutaneous transluminal coronary angioplasty; quality of life.
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[IpuBOASTCS  pe3yabTaThl  MCCAENOBATeNbCKOM  paboOThl, II0OKa3aBlIMe aKTyaJbHOCTb
MCIIOJIb30BAHMS MsICa TeperesioB B MPOU3BOJCTBE KOHCEPBOB [JIsI leTeil paHHero Bo3pacTa.
Pemutb mpo6reMy oboraiieHusi pa3pabaTbiBAeMOTO IMPOAYKTa GUMOJOCTYITHBIM Kele30M
6e3 yXyAlleHMsT BKYCOBBIX KauecTB CTaJ0 BO3MOXKHBIM 3a CUET BK/IIOUEHMS B OAHY U3
pelLienTyp HaTypaJbHOTO MCTOYHMKA BBICOKOYCBAMBAaeMOTO TeMOBOTO skeje3a — mevueHu. s
oboralieHys KOHCEPBOB BUTaMMHAMM, MUHEPATbHBIMM BelllecTBaMMu ¥ (ochomummaamu
B pelenTypbl BHOCWIM TepernennHoe siino. s obecriedeHus: COOTHOIIEHUS! KalbIusl U
dochopa 1,3:1, peKOMEHOBAHHOTO ISl TIMTAHUS HEeTeil paHHEro BO3pacTa, B PeIenTypbl
MO6GaBISIM MWHEPAIbHBIA KaabI[MEBbIii 00OTaTUTENb M3 CKOPIYIbl KYPUHBIX siuil. B
KayecTBe CTPYKTYpPOOGpa3ylomero KOMIIOHEHTA WMCIIOAb30BaIM 6Ge3IIIOTEHOBOE KPYIISTHOe
ceipbe. [TokazaHO BAMSIHME PeleNTYPHbIX MHTPEAVEHTOB M MX KOMIIO3MLIMI Ha TMUILEBYIO,
6MOIOTMYECKYIO IIEHHOCTh M MOTPeOGUTENbCKME KauecTBa TOTOBOTO MpOayKTa. PazpaboTaHbl
pelenTypsl KOHCEPBOB, HYTPUEHTHO aMeKBATHBIX crienybiuKke MeTaboIMIeckux IPOIecCoB
JIETCKOTO ~ OpraHu3Ma, Cco CcOaJaHCMPOBAHHBIM  COOTHOIIEHMEM  oOMera-6/omera-3
MMOIMHEHACHIIIEHHbIX SKUMPHBIX KUCIOT. KOHCEpBBI OT/IMUYAIOTCS BBICOKOM MUINEBON U
6GMOIOTMYECKOM II€HHOCTBIO, SIBJISIOTCS XOPOIIMMY MCTOYHMKAMM MMWHEPAJbHBIX BEIIECTB
- docdopa, maruus, Kanus, xeiesa, cejieHa, IMHKA, Mey, BUTAMUHOB - Tpynisl B, PP, E, A,
bonmeBoit KMUCIOTbI, BUTAMMHOIIOJOOHBIX COEAVHEHMIT — XOMMHA ¥ OMOTMHA. YCTaHOBJIEHO,
YTO B TeYeHMe CPOKa XpaHEeHMSI OpPTraHoNenTnYecKnue, GU3nKo-XuMmuuecKe U rurmeHnyeckmne
roKasaTey He M3MEeHWINCh U OCTaBaIMCh B Mpejiesiax HOPMBIL. B mepcriekTuBe IIaHUpyeTCs
YCTAHOBUTb TapaHTUMPOBAaHHBIN CPOK TOMHOCTM, TIOAOOpaTh Haubomee 3¢hGbEeKTUBHbIN
YIIaKOBOYHBII MaTepuas ¥ KIMHUYECKU MOATBepAUTD 3 dEKTUBHOCTD ITPOSYKTA.

Kntoueesle cnoea: Imeperiesia; KOHCEPBbI; PELEIITYDbI; C6a]’[aHCI/IpOBaHHOCTb; 6110/IOTMYeCKU
dKTMBHbIE BellleCTBa; JE€TCKOe IINTaHne

HbIX BO3PACTHBIX I'PYIIII HACEJICHNUA U HpOClJ]/I.TIaKTI/IKa

BBegeHnue

Llenbio peanu3satyy CTpaTeruy MOBLIIIEHMS KauecTBa
nuieBo npoxykiyu B PO no 2030 rosa, yrBepskaeH-
HOJ pacnopsbkeHueMm IIpaBurtenbcTBa Poccuiickoit
®enepanuy oT 29 mioHsa 2016 roma N21364-p, IBs-
eTCsl COXpaHeHMe U YKpeIyleHue 300POBbSl pas3iny-

3a00/1eBaHMi1, OOYCIOBIIEHHBIX HEMOJTHOLIEHHBIM U
Hec6a/JaHCUMPOBAHHBIM MUTaHMEM. B CBSISM C 3TUM
OIHOJ 13 OCHOBHBIX 33724 ITUIIEBO IIPOMBIIIIEHHO-
CTU SIBJIIETCSI paclIMpeHye IIPOU3BOICTBA IUIIEBOI
MPOAYKIIMM Ha OCHOBE ITPOJOBOJILCTBEHHOTO ChIPhSI C
BBICOKOJ1 MMILE€BOJ IIeHHOCTbIO, OTBEUAIOIIEero COBpe-
MEHHBIM TPeOOBaHMUSIM 6€30IIaCHOCTY ¥ KaueCTBa.

Kak yumuposamo
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JInTepaTypHbIit 0630pD

[IuTaHme SIBISETCS OOHUM M3 BasKHEMIINX (GaKTOPOB,
CITOCOOCTBYIOIIMX amamnTaluuy peGeHKa K BHEIIHEMY
MUPY U OTpefesionMx BO3MOKHOCTM pOCTa U pas-
BUTUS OpraHM3Ma.

PerynsipHble 00C/I€OBaHUSI COCTOSIHUSI 3[IOPOBBSI U
NIUTaHUs JeTell paHHEero BO3pacTa, CBUIETENbCTBYIOT
0 HaMMuMM NeUIUTOB MUIIEBBIX BellecTB (6eTKOB,
ITOJIMHEHAaChIeHHbIX KUPHBIX KUIoT (ITHXXK), BuTa-
MMHOB, MMHEDA/IbHBIX BEIECTB U Ip.), IPUBOISILINX
K BO3HMKHOBEHUIO Pa3/IMYHBIX AJIMMEHTApHbBIX 3a60-
JeBaHMit — paxuta, runorpoduu u amneprum (60%);
anemuu (7%) (Jlagomo, 2007; BakymeHnko, 2013; Cty-
JEeHVKNH).

B Hacrosmiee BpeMs mpubnusutenbHo 80 % Hace-
JeHust Poccuy moTpe6sieT MUIIEBYI0 MPOMYKLMIO C
HecbaaHCUMPOBAaHHBIM cooTHoIieHueM ITHXKK ome-
ra-6/omera-3 (Mcaes, 2016, c. 120, Vcaes, 2012,¢.9).B
palKoHax HabmomaeTcs 1e@UIIUT pasIuUHO UHTEH-
CUBHOCTU 3CCEHIMATbHBIX BUTAMUHOB, MUHEpPaIb-
HBIX BeIlleCTB U IIOJHOLIEHHOTO XMBOTHOTO O€sKa;
IucOasaHCc MeKIy COOTHOIIeHeM KanbLyst U docdo-
pa, Kaablus U MarHusl, 4YTO MPeCTaBIsIeT CEPbe3HYI0
yrposy s 3mo0poBbs (Crimpuues, 2004; boratsipes,
2016; Kogentiona, 2018).

Bricokast yactoTa 3aboyieBaHMii, CIIPOBOLIVIPOBAHHbIX
aJIeprudeckKuMM peakiusiMu, ieamnaKkueit, HexBaTKOM
B palyOHax XM3HEHHO BasKHbIX IUINEBbIX BeIeCTB,
BBI3bIBAET HEOOXOIMMOCTD B ITOMCKE HOBBIX MCTOUHM-
KOB rurioayyiepreHHoro coipbs (Isaev, 2001; Credano-
Ba, 2006; Tutel’yan, 2014).

HayuHble 1 MpaKkTHUYecKye OCHOBBI MHHOBALMI B ce-
pe NuIIEeBbIX TEXHOJOTUI, HallpaBjieHHble Ha ITOMCK
HOBBIX CITOCOGOB U CPeICTB, 06eCIIeUMBAIONINX TTOTY-
YyeHMe U TapaHTUPYIOMNUX 6e30MMacHOCTh U KauecTBO
MUIIEeBON TIPOOYKLIMU OJs AeTeli paHHero BO3pacTa,
C YYETOM TI0/Ib3bI [T 3TOPOBbBSI, 3a7I0KEHBI B TPyAax
POCCUIICKUX U 3apyOeskHbIX yueHbIX B.A. TyTesbsiHa,
B.b. Cnupnuena, 1.4. Kous, K.C.Jlamomo, A.B. YcTu-
HOBOI, Camc Anana, [Ix. K. Muaa u ipyrux aBTOpOB.

TeopeTnueckoe 060CHOBaHME

CorjacHO peKOMeHIALMSIM IeduaTpoB, B pallliOHe
pebeHKa, HauMHas ¢ 6-7 MecsIeB, JODKHO MPUCYT-
CTBOBATb MSICO, ITOCKOJIbKY TTOJTHOIIEHHbIN SKUBOTHBIN
6eJIoK, cofepikalluii Bce He3aMeHMMbIe aMUHOKMUC-

1

TesibcTBO BHUUMII.

JIOTBI, HEOOXOOUM [IJIsI MHTEHCUBHOTO pocTa U (op-
MUpOBaHUS OpraHusma. KoHcepBbl U3 MSICA ITUILIBI
SIBJISIIOTCSI ICTOYHMKOM He TOJIbKO ITOJTHOILIEHHOTI'O JIer-
KOYCBOSIEMOTO 6eJIKa, HO ¥ BUTAMUHOB, MYHEPaIbHbIX
BemecTB (cosmeit Marums, ¢ocdopa, xenesa) 1 psaga
MMKPO3JIEMEHTOB, HEOOXOIMMBIX peOeHKY AJIsI poCTa
Y Pa3BUTHS.

IleTckue MSICHble KOHCEPBBI IPOMBIIIJIEHHOTO BBIITY-
CKa yCBaMBAIOTCSI peOEHKOM paHHEro BO3pacTa JIyu-
1Ie, YeM MSICHbIe 6107, PUTOTOBJIEHHbIE B AOMAIII-
HUX YOIOBUSIX. [I0 MHEHUIO CIEIMATNCTOB B 061aCcTH
JeTCKOTO MUTaHMS, B JOMALIHUX YCIOBUSX LOCTATOY-
HO CJIOKHO B MaJIbIX KOJIMYECTBAX COOIOCTU HEOOXO0-
IV/MOe COOTHOILIeHMe NuiieBbIX BeulecTB (Pelinep,
2010). MsicHbIe KOHCEPBBI [1J1S leTel paHHero Bo3pac-
Ta He TOJIBKO ITPOXOAST CTPOTUii TUTMEHUYECKUI KOH-
TPOJTb, HO ¥ U3HAYAJIBHO JISI HUX OTOMpAaeTCs Jiyyiiee
cripbe (Mupa, 2008). CoBpeMeHHbIe TEXHOIOTUY 06e-
CIIeYMBAIOT MaKCMMaJlbHOE COXpaHEHME B KOHCepBax
He3aMeHMMbIX aMUHOKUCIOT, BUTAMVHOB, MYHEDaJlb-
HBIX BEIlleCTB U T.[I., COLEP>KAIINXCS B ChIpbe, @ TEXHO-
Joruveckast 06paboTKa MpuaeT MPOIYKTY CBOWCTBA,
OTBevaloIre 0COOeHHOCTSIM (HU3UOIOTUUECKOTO pas-
BUTUSI TIUIIEBAPUTENIbHOI cucTeMbl pebGeHka (Bopo-
BUK, 2011)%.

Oco6eHHOCTh Msica IITUIIbI COCTOUT B MMHVMMAJIbHOM
Comep>XaHnumn COeIVHUTEIbHOI TKaHH, 4TO O6YC.TIOB-
JIMBAE€T €ro HE)KHYK0 KOHCUCTEHIIMIO, BBICOKYIO ITepe-
BapuBaeMOCTb 1 YCBOSIEMOCTbD.

Msico TiepeneyioB He CUMTAeTCS TPAAUIMOHHBIM B
TPOM3BOJICTBE KOHCEPBOB IS JleTeii paHHEro BO3-
pacTa, OJHaKO CTOUT OTMETUTb, UTO TIeperiesia CIysKaT
MICTOYHMKOM BBICOKOKAUECTBEHHOTO OVETUYECKOTO
msica. Comepskalmiicsi B HeM YITIEBOLCOIep Kaliuii
0€eJIOK - OBOMYKOM]I, CITOCOOCTBYET CHYDKEHUIO ayljiep-
TMYeCKUX peaknuii. B oTmmMume ot Apyrux BUIOB Msca
IITUIIBI, IEpPEeIIeIMHOe MSICO COOePKUT Gosblle GelKka
¥ MeHblIIIe Xypa. AMMHOKMCIOTHBII cOCTaB 6oraT Bce-
MM He3aMeHUMBbIMM aMMUHOKMCIOTaMM, aMUHOKMC-
JIOTHBIN CKOp BBIllIe, YeM Y APYTUX BUIOB MsiCa, UTO
CBUIETETBCTBYET O €T0 BBICOKO OMOIOTMUYECKOI 1IeH-
Hoctu (Xapuyk, 2005; Credanoa, 2006; bakymeHKo,
2011).

[MepenenuHbIii >XUP COAEPKUT MeHbIIIe HACIIIEHHbBIX
>kupHbIX KuciaoT (HXKK) u mpeBocxoguT gpyrue BUIbI
MSICHOTO CbIpbA 10 copepskanuto [THXKK. Tax, mo co-
Iep>KaHMIO KpaiiHe ned@UIMTHONM apaxuaoHOBOM KIC-
JIOTBI, TIepEeTeTIMHbIN XKUP GIM30K K TPYTHOMY MOJIOKY
(Anan, 2014; Kons, 2016).

VermHOBa, A. B., Tumoienko, H. B. (2003). IIpogyKTh! 1t AETCKOTO MUTAHMSI Ha OCHOBE MSICHOTO ChIpbsl. Yue6Hoe mocobue. M.: Uspna-
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Msico mepemnenioB 60raTo BUTAMUHHBIM Y MUHEpasIb-
HBIM cocTaBoM. [1o comepykaHMIO BUTAMUHOB A, B2, PP,
MMUHePaJIbHbIX COMelt Kaabliysl M MarHusi, Msico Tepe-
TIeJIOB IIPEBOCXOAUT IPYTHe BUIObI Msica IITUIL U YOOii-
HbBIX KMBOTHBIX. [10 comepskaHMIO Kejie3a OHO COIO-
CTaBMMO JIUIIIb ¢ MsicoMm Kposnuka (CtedaHosa, 2013).

Bce BoillIen310keHHOE TTO3BOJISIET CAe/aTh 3aK/ue-
HUE O LleJ'IeCOO6pa3HOCTI/I MCIIO/Ib30BaHMs IMepeIrienan-
HOro Msca B KaueCTBe€ OCHOBHOTI'O CbIPbs OJISI IIPOMU3-
BOICTBAa KOHCEPBOB AETCKOT'O IIMTAaHMI.

[Tpu paspaboTKe pelenTyp MSICHBIX KOHCEPBOB IO-
60p OPYTUX MHTPEIVEHTOB OCYIIECTB/ISUIM Ha OCHOBE
TpeOGOBaHMiT K KOHCepBaM [IJIs TIMTAHUS eTeil paH-
Hero Bo3pacta, chopMyInMpoBaHHBIX Bcepoccnitckum
HAyYHO-UCCIeN0BaTEebCKUM MHCTUTYTOM MTUIlENe-
pepabaTsiBaromieil rpomsinuieHHocT (BHUUWIIIT) -
dunmanom OI'BHY denepanbHOro HayYHOTO LIEHTpA
«Bcepoccuiickuit HaygYHO-UCC/IEIOBATENbCKUI U TeX-
HOJIOTMYECKUIi MHCTUTYT NTuileBoactsa» PAH%®. Co-
OTBETCTBME ITUM TPeGOBAaHMSAM MOKHO 00ECIeuuTh
KOMOMHMPOBaHMEM OCHOBHOTO KOMITIOHEHTa — TUIIO-
aJlJIepreHHOr0 Msica TepeneoB C MHTPeAUMeHTaMMU,
HeCyIIMMU TOJie3Hble CBOVCTBA Pas/IMYHON Harpas-
JIEHHOCTY ¥ UHTEHCUBHOCTM.

Co3gaHye HYTPUEHTHO aJieKBAaTHBIX ITPOIYKTOB, He
TOJIbKO 00eCIeynBaloNX OPraHn3M peGeHKa BceMM
HeOOXOOMMBIMM TUIIEBBIMM BeIecTBaMM, HO U MC-
TIOTB3YIONUXCS JIJISI KOPPEKIUM Pa3IUYHbIX aTMMeH-
TapHO-3aBUCUMBIX COCTOSTHUIA, SIBJISIETCSI BeCbMa ak-
TyanbHOM 3a/iayveri.

B aToi1 CBsA3U, IEeJIbIO paﬁOTbI SIBUJIOCb M3y4E€HME BJIN-
SIHUSA PEHENITYPHBIX MHTPEOAMEHTOB U UX KOM6]/IH8.LU/II7[
Ha IINIIEeBYIO, 6I/IOJ'IOI‘I/I‘-IECKYIO IHEHHOCTb N HOTDE6I/I-
TeJIbCKIMe CBOJMCTBA KOHCEPBOB IJId LEeTCKOTO IIMTaHMA.

ISt MOCTUKEHMS TIOCTABIEHHOI T1eTU pelliain Ciey-
ToIMe 3a1aun:

Hay4YHO 000CHOBATh BHIOOP PELIENTYPHbIX MHIPe-
IVEeHTOB /IS MSICHBIX KOHCEPBOB JETCKOrO IMUTa-
HUS;

Hay4HO 0GOCHOBAaTh U pa3paboTaThb PEIEenTyphI,
BBIpabOTaTh J1abopaTOpHble 00paslbl MSICHBIX
KOHCEpBOB [IJIs1 JeTCKOTO IIMTAHMS,;

UCC/IE0BATH TTOKA3ATEM KAUueCcTBa KOHCEPBOB, X
KaJIOPMITHOCTb, MIUILEBYIO M 6M0IOTMYECKYIO I[eH-
HOCTb;

M3YUYUTh IIOKA3aTe/IX KauecTBa KOHCEPBOB B IIPO-
1ecce XpaHeHmus..

o

w

HccnemoBaHue

Marepuansl

O6bekTaMu UCcaef0BaHMs B paboTe IBUINCH TOTOBbIE
KOHCEPBBI U3 MsIca IITULIBI OJ1s1 3MOPOBBIX deTeil paH-
Hero Bo3pacTa (C 6 Mecs1eB).

st BRIpaOOTKM KOHCEPBOB INPUMEHSUIM CIeAyloliee
CbIpbe ¥ MaTepuasbl: MsICO IepemnenioB mo TY 9211-
367-23476484, TY 9211-062-23476484, TY 9211-373-
23476484; MSICO LBIIIAT, LBILIAT-6pOIIepOB [Ijis
MPOIYKTOB JeTckoro mutauus mo F'OCT P 52306, TY
9211-306-23476484; MsSICO LBIIIAT-OPOiIepoB IO
T'OCT 25391; MSICO LBIIISAT MeXaHU4ecKoii 06BaIKu
IJIST TIPOAYKTOB pAerckoro mnmuTtaHus mno ['OCT P
52418; MSCO LBIIIAT MeXaHMUeCKOil O0O0Bajki IO
TY 9214-217-23476484; mnedyeHb UBILIST 1o TY
9212-312-23476484; giilla mepeneauHble IuUIe-
Bbie 110 TY 9846-002-00419816; macia OIMBKOBOE
U JIbHSHOe padMHMUPOBAHHbBIE, I€30J0pPUPOBAHHbBIE
(c TepeKMCHBIM YMCIOM He Oonee 2 MMOJb
aKTUBHOTO KUCIOPOMA/KT), pa3pellieHHble OpraHaMu
PocmoTpe6Hamsopa Poccun IJII TIPOMU3BOICTBA
MPOIYKTOB [EeTCKOTO TMUTaHUS; Kpymna TpeuHeBas
He HIpKe TepBoro copta - mo I'OCT 5550-74; kpyma
pucoBas 1o 'OCT 6292; oboraTuTe/ib MUHEPAIbHbIA
(RamblLMeBBI) U3 CKOPAYIbl KypUHBIX sSull — mo TY
10.18.11.046-93; conp moBapeHHas muieBas 6e3 mo-
6aBOK, BbIBApouHas wiu Mojoras, momoa N2 0, 1,
2, He HIDKe mepBoro coprta — mo I'OCT P 51574; Boma
mutheBas o 'OCT P 51232 wim CaulluH 2.1.4.1074.
Bce coipbe cooTBeTcTBOBaIO Tpe6oBanusiM CanIIlvH
2.3.2.1078.

He OOITyCKaJIOCh ITpMMEHEeHNME CbIPbA, 3aMOPOKE€HHO-
ro 6onee OOHOTIO pasa.

OGopynoBaHue

s mpoBefeHMsT MCCIemoBaHMiI 6bUIM paspabora-
HbI 4 pelenTypbl MSCHbIX KOHCEPBOB, 1ab0paTOpPHbIE
06pasibl KOTOPBIX ObLIM MONYYEHbl CIEOYIOIMM 00-
pasoM: IIOATOTOBKA PeLEeNTYPHbIX WMHIPEIMEHTOB,
TeIJIoBasi 00pabOTKa MSICHOTO ChIpPbS, COCTAB/IEHME
KOHCEpBHOJI MacChl, M3MeJIbUeHMe, IIOA0rPeB, HAIIoJ-
HeHMe, YKYIIOpKa 0aHOK, CTePUIN3aLusl.

MeTonb!1 MccIegOBaHUSA
Co,uer(aHI/Ie CyXux BelleCTB B KOHCEpBAx OIIpene-

JISUTY YCKOPEHHBIM METOIOM; 6eJIOK - I10 MeTomy Kb-
eNbfiajis; cofiepykaHme Kupa — Ha JJabopaTopHOM ped-

TyTenbsiH, B. A., & KoHb, 1. 4. (2004). PyKOBOACTBO IO IETCKOMY IIUTaHMIO. MeAUIIMHCKOE MHPOPMAIIOHHOE areHCTBO.
Tytenbsin B. A., & Ckypuxun 1. M. (2002). Xumuueckuti cocmas poccutickux npodykmoe numauus: cnpagouHux. eJlvi mpuHT.
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paKTOMeTpe; KMPHOKUCIOTHBIN COCTaB OIpelessin
Ha ra3oXuaKocTHOM xpomaTorpade. Pacuer xummnue-
CKOTO COCTaBa pPa3pabOTaHHBIX KOHCEPBOB MPOBOM-
JIX C TIOMOLIBI0 CIIPaBOYHMKOB XMMMYECKOTO COCTaBa
nuieBbix poaykToB (CkypuxuH, 2002). [Tokasarenn
aMMHOKUCIOTHOM CcOalaHCUPOBAHHOCTY 6Geka IMpo-
BOOW/IM METOLOM KOMIIBIOTEDHOTO MOZEINPOBAaHUS
cornacHo Mmetogonoruu Jiunatos H.H.

KoadduiimeHT yTUIUTAPHOCTM aMUHOKUCIOTHOTO
cocraBa (U), UMCJIEHHO XapaKTepuU3YIOMmuii cbagaH-
CUMPOBAHHOCTb He3aMEeHMMbIX aMMHOKMUCIOT MO OT-
HOIIEeHUIO K (PU3MOJIOTUUECKO HeoOXoauMoii HopMe
(3TaJIOHHOMY 3HA4YeHUI0) OIpeneyasuiu 1o dopmysie
(D):

U= Cmin > Aai/Ai (1)’
roe Cmin — MMHMMAJbHBINI CKOP He3aMeHMMbIX aMMU-
HOKMCJIOT 110 OTHOIIEHUIO K (PU3UOIOTUUECKU HE0OXO0-
Iumoit HopMe (atarmoH ®AO/BO3, 1985 myig meteii 1o
1 roma); Ai - maccoBasi [Ioss i-0it He3aMeHUMO aMu-
HOKMCJIOTHI B ITpomyKTe, I/100r 6enka; Asi - MaccoBas
oSt i - 0i He3aMeHMMOJ aMUMHOKUCIOThI, COOTBET-
cTByIOIAs (GuU3MoIornyecku HeoOXOOMMO HOpMe
(atanony), r/100 r 6enxka.

Koadduimenra paiymoHaabHOCTM aMUHOKUCIOTHOTO
coctaBa(Rp) omnpenesnsiiv o gopmyse (2):
R =U,ecmC <1 2)
Rp =U/C,_,,ecmC_ >1

KoadduiineHT comoctaBuMOit U30BITOUHOCTH (G) CO-
Jep>KaHUsI He3aMeHUMbIX aMUHOKUCIOT XapaKTepu-
3YIOMIMIT CyMMapHYI0 MacCy He3aMeHUMBbIX aMMWHO-
KUCJIOT, He YCIIOIb3YeMbIX Ha aHAO0IMUYeCKMe HYKIbI
B TaKOM KOJIMYecTBe GejIKa OlleHMBAeMOro MPOIYKTa,
KOTOpO€e 3KBUBAJIEHTHO MO X NOTEeHIMATbHO YTUIU-
3upyemomy copepkannio 100 r 6esrka 3TasoOHA OIpe-
Iensinu o dopmyie (3):

= _ *
c 2 (A1 Cmin Aai)/cmin (3)
Iyt OIIeHKY KMPHOKMUCIOTHOM c6aaHCMPOBAaHHOCTYU
MICIIONIb30BaIM KPUTEPWUIi, MPEACTaBISIONNII COO0Ii
YaCTHYI0 MHTEpIpeTaliuio O6IIero KpuUTepus aiu-
MEHTAapHOl afeKBAaTHOCTU, MPeIIoKeHHOTO akaje-
mukamy H.H. JlunatoBeim, A.b. JIncuubiHbiM (4)
— sign(1- Li/Lai )]1/m

R=[1I Li/L3i ] 4)
rme, R - koapduieHT XUPHOKUCIOTHOTO COOTBET-
CTBUSL, JOJ.eM.; Li - MaccoBast g0 i-0¥ SKMPHO KuUC-
notsl, /100 rxkupa; Lai - MaccoBast JoJs i-0¥1 XXMUPHOIL
KUCIOTHI 9TanoHa, r/100 rxkupa.

DTaJIOHOM OIIEHKM SKMPHOKMUCIOTHOW cOallaHCUpO-
BAHHOCTHU CIYXXUJIO SKeHCKOoe Mooko (R=1).

[TokasaTenb TI'MAPOJIUTUYECKOTO pacraga >XUPOB -
kucinotTHoe umciao (KU) B KOHcepBax oOIpenensin
TUTPOBAHMEM CBOOOHBIX JXUPHBIX KUCJIOT B CITUPTO-
BO-3(MPHOM pacTBOpE KMpa BOGHBIM PaCTBOPOM T'-
JIPOKCUAA KaJus.

I oLleHKM YPOBHS Pa3BUTUS OKUCIUTENIBHBIX IPO-
11eCCOB OIpenesiin repokcuaHoe ynucio xxkupa (IT4),
KOTOpOe BBIPa’KaeTCs KOJIMYeCTBOM TpaMMOB 1iofa,
BBIIEJIEHHOTO B KUCJION Ccpefe U3 Moauaa Kaaus TOf,
JIefiCTBMEM TePOKCUAO0B, ColepKauxcs B 1 T kupa.
MeTon, OCHOBaH Ha OKUCJIEHUU MOAMCTOBOIOPOAHOM
KUCJIOTBI TTePOKCULAMM, COLepKalMMUCI B XXUpe, C
MOCAeNYIOUMM TUTPOBAHMEM BbIIEIUBIIETOCS ioma
THOCyIb(aToM HATPUS.

PacueT He06XOOMMOTO KOIMYECTBA JIbHIHOTO Macia
poBoauiu 1o hopmyiie (5)
K = (£ mn*Cn)/( £ mn*Cm) (5),
roe K — HeoGxXoyMoe COOTHOIIIEHMe oMera-6/omMera-3
IMHXK; mn - macca COOTBETCTBYIOLIETO >XUPOBOTO
KOMIIOHEeHTa B Kommosuuuu, r; Cn, (Cm) — KOHIIEH-

Tpaius JIMHOJIEBOW (JIMHOMEHOBOW) KUCIOTHI B COOT-
BETCTBYIOIIEM XXMPOBOM KOMITOHEHTe, %.

OpraHosnentuyeckye nokasaTeny MPOLyKTa ompene-
JISIIYM IO (JIEAYIOIIMM TIOKa3aTeNsIM: BHEIIHUI BUT,
1IBET, 3araxX, KOHCUCTEHIIUSI, BKYC C UCIOIb30BaHNEM
OTMCATeNBbHOTO MeTona M 6a/uTbHOM oreHku. Opra-
HOJIeNITUYEeCKMEe UCTBITAHUSI TTPOBOAWIN TIOC/Ie TIONTY-
YeHUs Pe3yIbTaTOB MUKPOOUMOIOTMYECKOTO aHAIM3a
U 3aBepliieHus PU3UKO-XUMUUECKUX UCTIBITAHWI, He
paHee yem 4yepes3 1 TeHb MOC/IE U3TOTOBIEHMS Tabopa-
TOPHOI MapTUMN.

[y MOCTOBEPHOCTU pPe3yAbTaTOB TMPUMEHSUIM CTa-
TUCTUYECKUI MeTOHm 0OpaboTKM SKCIIepUMEHTAIIb-
HbBIX JAHHBIX, B XOle KOTOPOTO OMpeeNsiiu CpesHee
3HaUeHMe VICKOMOJ BeIMUMHBI U3 5 MOBTOPHOCTEIA,
CcpelHeKBaJpaTUUYHOE OTKIOHEHNE U JOBEPUTETbHbIN
unTepsan (I'paues, 2005). MaTemaTuueckoe IUIaHU-
pOBaHMe MPOBOAWMINM METONOM I€HTPaabHOTO YHU-
dbopM-poraTabenbHOr0 IJIAHMPOBAHUSA C TIOCIETY-
oleil rpadmueckoit MHTepIIpeTaleli mapameTpoB
ONMTUMM3ALMY C TOMOIIbIO MporpaMm Biostat, Excell,
MatStat u Statistika (Illupukos, 2008).

l'[poue,uypa nuccieaoBaHus

I[Ipu pa3spaboTKe pelenTyp KOHCEPBOB 3a OCHOBY IPH-
HSIT UX ChIPbEBOJi ¥ HYTPMEHTHBI COCTAB.
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B KauecTBe OCHOBBI MCIO/Ib30BAJINM MSICO IITULIBI, TIPE]I-
Ha3HauYeHHOe JIJI51 TPOM3BO/ICTBA MPOIYKTOB ETCKOTO
nuTaHus, B KonuuectBe 40-60 % OT pelenTyphl.

VcTOYHMKOM X1Mpa B KOHCEPBaX CTYKMUIIO MSICO Tiepe-
TI€JIOB, LIBITIISIT, PACTUTEIbHbIE Mac/ia, KOTOPbIE SIBJISI-
10TCST OCHOBHBIM McTOuHUKOM [THXKK. PemuTh mipo-
61eMy oboraiieHus1 pa3pabaTbIBaeMbIX KOHCEPBOB
OGMOIOCTYITHBIM JKeJie30M 6e3 CHUKeHMUsI UX MTUIIEeBOii
LIEHHOCTU MOXHO 3a CUeT BKJIOUEeHUS B OOHY U3 pe-
LIENITYp HAaTypajdbHOTO MCTOUYHMKA BBICOKOyCBauBae-
MOTO TeMOBOTO XeJjie3a — MeYeHu B KoiuvecTse 13 T
(uto obecreunBaeT 40 % OT GpM3MOMOTMUECKOI HOPMBI
rorpebnenus (PHII) oyis meTeit paHHero BO3pacTa B
xenese) (MP 2.3.1.2432, 2008, c. 32-34).

Inia oborailieHKsT KOHCEPBOB BUTAMMHAMM, MMUHE-
panbHBIMM BelllecTBaMM, hochonunuaaMu B OIHY U3
pelenTyp MOoOaB/IsIM TepernearHoe Sillo B Komuue-
ctBe 10 1 (uTo obecreunt okosio 18 % ot ®HII BuTa-
MMHa A U Ip. uieBbIxX BelecTB) (Mazo, 2018; Cumo-
poBa, 2018).

C menpio oboOTalleHUs] YIJIEBOTHON COCTABISIONIENH
MIPOMYKTa Y CO3IaHMsI HY>KHOI KOHCUCTEHIIUY, YTOOBI
He IIPOMCXOAWIIO OTAeNeHMe KUIKOI (asbl, B perer-
TYPbI 06GABJISIM 36 PHOBOI KOMITOHEHT.

Iy obecrievyeHNsT COOTHOIIEHMST KalbIus u docdopa
1,3:1, pekOMeHA0BAaHHOTO [/151 IUTaHUS JeTeli paHHe-
TO BO3pacTa, B pelenTypsl J06aBIIsI MUHEPATbHbI
KaJbIIVEBBIIi OOOTaTUTENb M3 CKOPIYIbI KyPUHBIX
SIUII.

Tak Kak B MSCHBIX KOHCEPBax JOJIKHO COMlepsKaTbCsI
He MeHee 40 % MSICHOTO ChIpbs, /51 pellenTypbl N21
peleHo B3STh 55 % Msica reperenos, [IJis pelernTypbl
N22 - 35 % msca mmepeneynoB U 25% Msica UbIILIST, I/
penienTypbl N23 — 42 % msica riepeneynoB 1 13 % neve-
HM IBITUISIT, 711 pelienTypbl N4 - 45% Msica nepere-
70B 1 10% AMYHOI MacChl.

Pe3ynbTaThl U UX OOCYKIEeHNE

IIjist O TUMM3AI[MY SKMPOBOTO KOMITOHEHTA B OJTHY U3
pelenTyp MPOAYKTa 6bIIO BKIIOUEHO MSICO IIbITIIST.

[To maHHBIM JAUTEPATYyPhbl YCTAHOBJIEHO, UYTO Meperne-
JIMHBII XXKUP comepskuT 31,79 % (K ob1eit cymme Kup-
HbIX KuciaoT) omera-6 ITHXXK 1 0,43% omera-3 ITHXKK,
4YTO cocTaBisieT 73,9 + 1. J)Kup UbIIIST comep>kut 17,14
% (K 06I1Iei cyMMe SKUPHBIX KUCTOT) oMmera-6 ITHXKK
u 1,18 % omera-3 ITHXXK, uro cocraBnser 14,25 + 1
(CkypuxuH, 2002).

[TosTomy Ha crenyioleM 3Talle MCCIeL0BaHMsl CKOP-
PEKTMPOBAH SKUPHOKWUCIOTHBIN COCTaB OymyLIero
NpoAyKTa, a uMeHHO cooTHoumeHue [THXXK omera-6/
oMera-3, KOTOpoe JJIs ieTeli paHHero B03pacTa 0K~
HO 6bITh 5..10 + 1.

VCTaHOBJIEHO, UTO [JIs OOOTallleHus pelLenTypHO
KOMITO3UIIUM KUPHBIMU KUCIOTaMM OMera-3 Haubo-
Jlee 11eJ1ecoo06pasHo MCIIONb30BaTh JbHSIHOE MAacio,
comepkaliee ux B KojmmuectBe 54 r/100 r, 4TO BBIIIE,
yeM B Ipyrux MacyiaXx. CTOUT OTMETUTD, UTO JbHSTHOE
Macjio SBSIETCS MPeANOUYTUTENIbHbIM MCTOUHUKOM
ITHXXK omera-3, ucmonb3yeTcsi B IpoduiakTuKe u
JieueHMM aTepOCKIepo3a, TMIIepPTOHUM U TaKMX BOCIIa-
JIUTENIbHBIX 3a60/IeBaHMIi, KaK IICOpua3, PeBMaTOU/I -
HbBIV apTPUT, 5K3eMa, pacCessHHbII CKIepo3 U SI3BeH-
HBI KOJIUT.

PacueT HeEOOXOAMMOTO KOJMYECTBA JBHSIHOTO Macia
npoBouin 1o hopmyiie (5).

PacueTsl mokasaau, YTO AJIS ONTUMAJbHOI'O COOTHO-
menust ITHXXKK omera-6/omera-3 KoamMueCcTBO JIbHSIHO-
ro Macja B pelienTypax OymeT BapbupoBaThcs oT 0,55
- 0,65 r Ha 100 r mpogyKTa.

B KauecTBe MCTOUHMKA MOHOHEHACBIIIEHHBIX SKUPHBIX
kucinot (MHXKK) v npubavskeHUs COOTHOIIEHUST Gest-
KOBOTO ¥ >XMPOBOro KOMIIOHeHTOB K 1:1...0,8, peko-
MEeHJOBAaHHOTO B MSICHBIX TPOAYKTAX, MpegHa3HAUeH-
HBIX JIJISI IeTel paHHero Bo3pacTa, B PelenTypbl ObLI0
BHECEHO OJIMBKOBOE Mac/Io B KojuuecTse 3,0 T.

OnHOI M3 3amad MCCIemOBaHUSI SIBUIOCH oboraiie-
HMe yIJIeBOJHOM COCTaBIsIIONIeH MPOAYyKTa, CO3MaHMs
mopeobpasHoil KOHCUCTEHIMM ¥ TIpedoTBpalleHus
OTHeNIeHus KAKOi (asbl. B 3T0i cBSI3U HEO6XOAUMO
IobaBiieHe 3epHOBOrO KOMIIOHEHTA.

B kauecTBe CTI)YKTypOO6p8.3y10H.U/IX KOMIIOHEHTOB pe-
KOMEHOYeTCA MCIIOJIb30BaTh KPYIIbl HE COOEpKalilne
IVNIOTEH, HallpMMep, TPEYHEBYIO U/ Unn PHUCOBYIO.

Kputepuem oreHKkM 151 BbIGOpa BuIa KPYIIBI B pe-
LIeNIType CIY>KUII BKYC TOTOBOIO IIPOLYKTA, KOTOPBIA
OIIEHMBAIM MO NSATUOAUIbHON IKajge. Pe3ynbTaThl
6aJUIOBO OIIEHKM KOHCEPBOB C JOOABIEHUEM PUCO-
BOJl U IpeYHeBOli KPYIl MpuBeleHbl HAa pUCYHKe 1 (110
ocu y — 6asuibI).

B pesynbTaTe IpoBelleHHbIX MCC/IeIOBAHMIT BbISIBIIE-
HO, YTO J06aB/ieHNe PUCOBOI KpYIbl HE M3MEHSeT
BKYCOBBIX KQueCTB IIPOMIyKTa, B TO BpeMs KaK IMIPUBKYC
I'PeUYHeBO KPYIIbI BEIPAXKeH SIPKO.
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C pucoBOii M C IPeYHeBOIL

Pucynok 1. CpaBHUTeIbHAS OlLleHKA BKyCa KOHCEPBOB C
nIob6aBIeHMEM PUCOBOII U TPEUHEBOIT KPYII.

TakuM 00pa3oM, BHeCEHME TOI WIM UHOM KPYIbl B
COOTBETCTBYIOLIME PeLeNTypbl 3aBUCEIO OT IPUCYT-
CTBMS IPYTUX MHTpenueHTOB. Hanpumep, B peLienTy-
pBI, copepKallye TONbKO MSICO IeperesioB U LT,
6bUIa BHeceHa p1COBasi KpPyma, C LeTbi0 BbIIEIeHNs
HAaCBILEHHOTO BKyCa MSCHOTO ChIPbSl. A B peleNTyphbl
¢ mob6aBIeHMEM TIePETeTMHOTO SIIIA WK TIeYeHU BHO-
CUJIV TPEYHEBYI0 KPYITy.

AHanu3upysi MoSydeHHbIe Pe3y/ibTaThl, MIPUHSITO B
pettenTypbl N21 u N22 mo6aBISITb PUCOBYIO KPYIIY,
YTOOBI MOMUEPKHYTh BKYC IepereaMHOro Msca, a B
penientypsl N23 u N24 — rpeuHeByto. B penenntypy N23
rpeuHeBasl Kpyma J00aBjsiach elle U C TOH Ieblo,
YTOOBI 060TaTUTD IMIPOTYKT JKeIe30M (TOTIOTHUTETLHO
C TeYeHbI0), TAK KaK B IPeYHEBOI KpyTe skejes3a Co-
nep>kutcs 6omblie (6,7 mr Ha 100 r), uem B puce (1 mr
Ha 100T)

KonmyecTBO BHOCMMOTO 3€pHOBOTO KOMITOHEHTa Ba-
pbupoBaiu ot 1 10 4 r. Kpurepuem o1leHKM CIy>KWia
KOHCUCTEHIIMS TOTOBOI'O IIPOMYKTa, OIpejesiseMast C
MOMOIIbI0 6a/IJTIOBOTO METOAA.

KonmuecTBo prcoBOit KpyIibl, T.

Baser

2 3 4

®-——pellenTypal e=@=perenTtypa

Pucynok 2. OpraHonenTuyeckasi OlleHKa KOHCUCTEH-
LMY KOHCEPBOB C Pa3/JIMYHbIM COepKaHMeM PUCOBOI
KPYIIbI

Pe3synbTaThl MCC/IeOBaHMIA 10 OIleHKe KOHCUCTEHITUN
KOHCEPBOB C Pa3/JIMUHbIM COflep>KaHMeM TpeuHeBoit 1
PMCOBOJi KPYII ITpeiCTaB/eHbl HA PUCYHKaxX 2 U 3.

YCTaHOBJ/IEHO, YTO ONTUMAaIbHOM JO3UPOBKO KPYTIHI,
obecrieunBaloIieil MoOpPeoOpasHyld KOHCUCTEHIINIO
MponyKTy, siBasietcs 3,0 r/100 r.

Pemmth mpobnemy oboraiieHust pa3pabaTbIBaeMOTO
MIPOAYKTa OMOMOCTYIIHBIM 3Kejle30M 6e3 YXyIOIIeHMUs
BKYCOBBIX KaueCTB BO3MOKHO 3a CYET BKIIOUEHMS B
OJTHY U3 peleNnTyp HaTypaJbHOTO MCTOUHMKA BBICOKO-
ycBauBaeMOI'o TeMOBOTIO skejie3a — MeueHy B Koiuue-
ctBe 13 1, uTo obecreunt g0 40% oOT pusnogornUe-
CKOJt HOpMBI TToTpebaenus (PHIT) skenesa Ojist geTeit
paHHero Bo3pacra.

Iy oboraiieHusl KOHCEPBOB BUTaAMMHAMM, MUHE-
panbHBIMU BelecTBaMu U dochonunuaaMmmu B OgHY
pellenTypy O00aBUIM MepeneTnHoe S0 B KoMuve-
cTBe, obecreunBalomiem 17,5 % or ®HII B BuTamMuHe
A, 30 % B BuTaMuHe B6, 38 % B BuTamuHe B12, 37 %
B BuTaMlHe PP, pekomMeHOOBaHHBIX IJISI deTeil 10 1
roaa.

st obecrieueHUsT COOTHOIIEHMS KambLiys U ocdopa
1,3:1, peKOMeHJOBAaHHOTO JIJISl TUTaHUS JeTel paHHe-
r'O BO3pacTa, B pellenTyphl JOOABIISIM MUHEPATbHBINA
Ka/IbIIMEBbINi OOGOTATUTENb M3 CKOPIYIbI KyPUHBIX
STUII.

YcTaHOB/IEHA BBICOKAsI YCBOSIEMOCTD KaJIbLIMSI 13 CKOP-
JIyIIbI sintl (0 85 %), ee BHICOKasi TepareBTMYecKas ak-
TUBHOCTb, HETOKCUYHOCTD IIPY BBEJEHUY B MUILEBbIE
IIPOIYKThI, OTCYTCTBME OaKTEPHUATbHOIO 3apaskeHus.
Kpome Toro, KajibIiyii SIMYHOM CKOP/IYIIbI He OKa3bIBaJl
OTPUIATEILHOIO AEeMCTBMS Ha OpraHoJenTudecKue
ITOKa3aTen IPOAyKTOB. Ha OCHOBe IOTyYeHHbIX [JaH-
HbIX crienyanucramu BHUUIIII 6bi1 paspaboTaH pac-

KonnuecTBo rpeuHeBoOii KPyIIbl, T.

Baer

2 3 4

®-—DelieNnTypa3 ==e=pelenrypad

Pucynox 3. OpraHosentuyeckas OlleHKa KOHCUCTEH-
LMY KOHCEPBOB C Pa3IuUHbIM COIep>KaHueM TpeuHe-
BOJI KPYIIbI
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TBOPUMBIV MUHEPAbHbIN (KaTbI[MEBbII) TTPEMUKC U3
CKOPJTYTIBI KYPUHBIX SIMII, KOTOPBIiA 00ecreuns1 moiy-
YyeH1e OTHOPOIHOI MIopeodpasHoii cMecH ¢ BHICOKO
(mo 35%) yCBOSIEMOCTBIO Ka/IbIIVSI.

[To maHHBIM XMMMUUECKOTO COCTaBa peleNTypPHbIX CO-
CTABJISIONUX PACCYUTAHO HEOOXOIMMOE KOIUYECTBO
MMHEpPaIbHOTO KaJbIIMEBOTO 060TATUTEISI, BHOCMMO-
TO B pellenTypsl, KOTOpoe cocTaBuiio 0,4 T.

Poccuiickue Bpaun-nequaTpbl CYUTAIOT, YTO MOBAPEH-
Hasl Cojib Heo6XomMuMa pacTylleMy OpraHu3My, HO B
He6oMbINMX KoanyecTBaxX. B coorBeTcTBuM ¢ CanllnH
2.3.2.1078-01 B KOHCepBax [Jisi MUTAHUS AeTel paH-
Hero BO3pacTa KOAMYECTBO COMU He JOKHO TPEeBbI-
maTh 0,4 r Ha 100 r mpopyKTa‘.

VIII/ITbIBaH, YTO B MACEe M OPYIUX PEeHEITYPHbIX MHTPEe-

mueHTtax cogepxkutcs 10 0,1 r/100 r XJIopua0B, YTOObI
rapaHTMpPOBAHO He MPEBBICUTh HOPMY, B pelelTyphbl
6b110 Jo6aBseHo 1o 0,2 r/100r moBapeHHOo COJ.

B pesynbpTaTe KOoMIieKca MCC/IeNOBAHUI TOTyYeHBI
pellenTypHble KOMIIO3UIIMM KOHCEPBOB Ha OCHOBE
Msica IITUIIBI /I e TCKOTo MuTaHus (Tabnuia 1).

[lo penentypaM BbIPaGOTAHbI OIBITHBIE OOPA3IIbI
MSICHBIX KOHCEPBOB, M3YUEHbI UX HEKOTOpble (HU3MU-
KO-XMMMUYECKMEe TTOKa3aTeNM Y IHepreTuyeckas eH-
HOCTb (Tabmuia 2).

HOJ’[Y‘IQHHbIQ OaHHbIE ITOKa3aJin, 4YTO COCTAaB ITOJTy4€H-
HbIX KOHCEPBOB COOTBETCTBYET ME,HI/IKO-6I/IOJ'[OI'I/I‘IE-
CKMM peKOMeHOaluMsIM OJid IINTaHUA mereit pPaHHEro
BO3pacCTa, a TaK)Ke OHUM ABJISIIOTCA BBICOKOOEIKOBBIMMU
IIPOAYKTaMMN.

Tabmuua 1
PeyenmypHsle KOMNO3UYUU KOHCEPBO8 HA OCHOBE Mscad nMuubl 018 0emckozo numaus, z/1002
Penenrypa 2 Penenrypa 4
Penenrypa 1 «ITrope u3 msaca Penenrrypa 3 «ITrope n3 msca
HaumeHoOBaHMe CbIpbsi «ITrope n3 msca «[Trope 13 msca ne-
neperneyioB u Tepeneos ¢
nepeneixos» pernesioB ¢ IeYeHbIo» .
I BITIIAT» rnepeneJanHbIM AUIOM»
Msico nepernenoB 55,0 35,0 42,0 45,0
MSICO LIBITUISIT - 25,0 - -
[Teyens KypuHas - - 13,0 -
SInuHas macca - - - 10,0
Macno onuMBKOBOE 3,0 3,0 3,0 3,0
Maciio JIbHSTHOE 0,65 0,58 0,55 0,58
Kpyma pucosas 3,0 3,0 - -
Kpyma rpeuneBast - - 3,0 3,0
O6oraTuTeNib MUHEPATbHbIN ) 0.4 ) 04
U3 CKOPJTYIIBI KyPUHBIX SN ’ ’
Conb 0,2 0,2 0,2 0,2
Boga 38,15 32,82 38,25 37,82
Hroro: 100,0 100,0 100,0 100,0
Tabmuua 2
Ilokaszamenu xauecmaa KOHCepeos U3 msaca nmuubsl
ITIrope n3 msica ITIrope u3 msca ITIrope n3 msca Hopma no
IIrope u3 msica
IlokasaTenu nepemnejioB nepemnesos C eperneaos ¢ CanlluH
nepemneios o
M IBITUISIT Ie4YeHbIo nepenejarMHbIM SIOM 2.3.2.1078-01
Cyxue BellecTBa, % 25,3+0,20 26,3+0,21 24,2+0,19 24,8+0,20 He menee 17
Benok, T 13,14+0,10 13,36+0,11 12,93+0,09 12,14+0,10 He menee 7
Xup, r 8,73+0,03 9,62+0,35 7,99+0,28 9,12+0,32 3-12
VrneBonpbl, 2,36+0,01 2,28+0,01 2,03+0,01 2,04+0,01 -
OHepreTyyecKas 140,57+1,87 149,18+2,04 131,70+1,97 138,83+1,99 80-180

IJEHHOCTb, KKaJl

4 TI'urmeHudveckue Tpe60BaHI/IH 6€30I1aCHOCTY U MUIEBO IIeHHOCTY MUILEBbIX IIPOAYKTOB.

HopMmaTuBbl. CanlluH 2.3.2.1078-01. (2002) M.: Put-skcmopecc.

CaH]/ITapHO-Z)HI/I,ZLEMI/IOTIOI‘]/I‘{ECKI/IG IpaBuwia n
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JKMpHOKMCIOTHBIN COCTaB KOHCEPBOB 13 MSICA IITHUIIBI
MpejicTaB/eH B Tabuiie 3.

JKMpHOKMC/IOTHBIV COCTAB KOHCEPBOB U3 MsICa MITULIBI
CBUJIETENIbCTBYET, UTO pa3paboTaHHbIe MPOMYKTHI IO
COOTHOILIEHNIO oMera-6/omMera-3 ITHXKK npuo6mmskeHbI
K ONITUMaJIbHOMY 3HAaUEHMI0, KOTOpOe COCTaBmiIo 5:1,
T.e. HyTPMEHTHO aZleKBaTHbI crielinduKe MUTAHUS Je-
Tell paHHero Bo3pacra.

Mo HaMMuMIO ¥ KOJMYECTBY He3aMeHMMbIX aMUHOKNUC-
JIOT, IPUCYTCTBYIOMINX B 6eKe pa3paboTaHHOTO IPo-
IYKTa YCTAHOBJIEHO, YTO OH GIM30K K 3TAJIOHY (PUCY-
HOK 4). DTaJIOHOM CJTY>KMJT O€JI0K KypMHOTO Siilia.

Ha pucyHke 5 mpuBemeHbl ITOKasaTeau OMOIOTHYE-
CKOJi IIeHHOCTM KOHCEPBOB 13 MsICa MTUIIbI.

PesynbTaThl IPOBEIEHHOTO MCCIeNOBaHUS CBUIe-
TeJIbCTBYIOT, UTO pa3paboTaHHbIE KOHCEPBBI MMEIOT
BBICOKMIT aMMHOKUCIOTHBIN CKOp, KO3h@UIMEHTbI

Tabnuia 3
JKupHokuciomHulli cocmas unudos KOHCepsos

PaIMMOHAJIBHOCTU U YTUJIIUTAPHOCTU O/MIU3KU K 1, 4To
COOTBETCTBYET pallMOHA/IbHOMY IIMTAHUIO.

Paccuntad BUTaMUHHO-MMHEPAJIbHBIN COCTaB IIPO-
IIyKTa, a Takke OaHa olleHKa 3¢GdeKTUBHOCTU IMpPU
ymotpe6nenuu 100 r mpomykTa JeTbMu 1o 1 roga.

YCTaHOBJ/IEHO, YTO TPOAYKT SIBASETCS MCTOYHUKOM
MMUHepalTbHbIX BellecTB - dbocdhopa, Marumsi, Kaausl,
Kemesa, cejieHa, IMHKA, MeIu; BUTAMUHOB TPYIIHI B,
PP, E; BUTaMUHHOIIOAO0OHBIX COeIMHEHMIT — XOIMHA U
6uotuHa. Paccuntano, uTo npu yrorpebnenun 100 r
MPOAYKTa B CYTKM yAOBIeTBopsieTcs oT 17 no 38 % ot
@HII B docdhope, maruuu, Kaauu; ot 15 1o 55 % B xe-
Jiese, Meou U IIMHKe.

KoHcepssl «ITtope 13 Msica IepeneyioB M LbIILIST» U
«[Trope 13 Msica TieperneioB C MeperneauMHbIM SAITOM>»,
oboraleHHble KaJbIIMEBBIM 00OTaTUTENIEM U3 CKOP-
JIYTIbI KYPUHBIX SIUI], YIOBAETBOPSIOT Ha 28 U 29 %%
COOTBETCTBEHHO MOTpeOHOCTM pebeHKa m0 1 roma B

HaumeHoBaHMe KOHCEepBOB

JKupHsbie Kuc10THI, /1001 IpOAYKTa Iiope u3 mMsica

ITiope u3 msca
nepereyioB u

ITiope u3 msca
neperneos C

ITiope u3 msca
nepereos C

fiepeneon LBITIISAT Tne4yeHbIo neperneInHbIM SAIOM
HXK (cymma) 1,91 2,16 1,73 2,03
xanpunosasi(10:0) - - - -
naypuHoBasi(12:0) - 0,01 - -
Tpugekanoasi(13:0) 0,04 0,05 0,04 0,04
mupucTMHOBasi(14:0) 0,01 0,01 0,01 0,01
neHTanekaHoBasi(15:0) 1,38 1,51 1,23 1,44
nanbMUTUHOBasI(16:0) 0,01 0,03 0,01 0,01
maprapuHoBasi(17:0) 0,44 0,51 0,41 0,50
creapuHoBasi(18:0) 0,03 0,04 0,03 0,03
MHXKK (cymma) 3,75 4,27 3,49 4,32
mupucronenHoBasi(14:1) 0,01 0,00 0,01 0,00
najabMuTonenHoBasi(16:1) 0,31 0,38 0,26 0,33
renrageneHoBasi(17:1) - 0,02 0,00 0,00
onenHoBas(18:1) 3,41 3,82 3,20 3,95
rogouHoBasi(20:1) 0,03 0,04 0,03 0,03
mupucronenHoBasi(14:1) - - - -
IMTHJKK (cymma) 2,21 2,13 1,90 2,05
nmuHoneBasi(18:2) 1,78 1,73 1,53 1,65
nuHoneHoBasi(18:3) 0,37 0,35 0,32 0,34
apaxugoHoBas (20:4) 0,06 0,05 0,06 0,06
CooTHoIlIeHe omMera-6/oMera-3 497:1 5,04:1 5,03:1 5,07:1
Koadbduument 1=1...3 0,58 0,61 0,59 0,59
SKMPHOKVCIOTHOTO
COOTBETCTBMUSI, JOJI.E]I. I=1...6 0,46 0,48 0,48 0,48
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KaJIblMK; 00eCcreyyBaloT ONTUMAIbHOE IJiA AeTelt
3TOro Bo3pacra cootHoueHue Ca:P. Kpome Toro co-
IepskaT BUTamMuHsI rpymisl B, PP - 50 % ot ®HII u Bu-
TamuHa E - 27% B cpelHEM COOTBETCTBEHHO.

Koncepsrl «ITtope 13 MsIca neperesnos C leperneaHbM
SIMIIOM» coflepskaT BUTamMuH A B KonuuectBe 20 % OT
@®HII, a «ITrope 13 Msca meperieyios ¢ Ie4eHblo» BUTA-
MVH A B RKonmdectBe 137 % u pomanys — 84 % ot OHIL.

Vccienyemble TPOSYKThI OTVIMYAIOTCS XOPOLIMMM TTO-
TPEOUTENBCKUMM CBOWCTBAMM, TaK KAaK IO OPraHo-
JIETITUYECKUM TI0KA3aTessIM TIOTTyUeHbI BHICOKME 6as-
JIBL.

KoHcepBUpOBaHHbIE TTPOAYKTHI HOKHBI OBITH 0€30-
MacHBIMU ¥ UMETh TAPAaHTUPOBAHHBII CPOK TOTHOCTH.

HaMu u3yueHbl HEKOTOpbIe TIOKa3aTeau KauecTBa
MPOAYKTA - OPraHOMENTUYECKUE U COMiepKaHMe CYXUX
BEIIEeCTB, a TAKKE TUTUEHUUECKIE — KUCIOTHbIE U Tie-
PEeKUCHbIE YMCIIa.

KoHcepBbl (hacoBamyu B CTEKJISHHbIE OGaHKM Maccoit
HeTTO 100 I, yKynnopMBa/Iy MeTa/UIMYECKUMM KPbILIKa-
MU ¥ XpaHWIN B HeperylnypyeMbIX YCIAOBUSX B Tede-
HHe 2 Mec. /laHHbIe mpeACcTaBAeHbl HA PUCYHKaX 6 1 7.

Us InpeacTaB/JIeHHBbIX JaHHBIX BUHO, UYTO II€PEKNCHOE
M KUCJIOTHOE 4YmMcjia IPAKTUUYECKM He M3IMEHMUINUCH.
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1,0
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BaJIH TUCTUAVH MU30eMLIMH JIeIUH

AMMHOKMCIIOTA

M penenrypal

JIU3UH MeT+IYC dben+tup TPeOHUH Tpunrodan

M 5TaJIOH

PucyHok 4. CpaBHUTeIbHbBIE TYICTOTPAMMBI AMUHOKMCJIOTHOTO COCTaBa CyMMapHoro 6enka «ITiope u3 msica rme-

periesoB» 1 3TaJIOHA

10

Loss Jloss (o8] 085 Loss]fos7]oss][os2]

[os3]fo.s7][0.86] [052] 9,61 6,6]

MwuH. cKkop, [O7. ef,
oI ef

m [Trope 13 Msica nepenenos

[Tiope 13 Msica repenesos C eYeHbI0

Koadduuent yrunurapHocTn,

] Hlope "3 MsCa IeperiejoB 1 Msca ObITUIAT

KoadduueHT paumonanbHocTH,
ION. ef,

KoadduieHT cornocraBumoit
u36bITouHOCTH, T/100 I Geska

[Trope 13 MsIca Meperiesios C ePenviIMHHBIM SiAIoM

Pucynoxk 5. KoahduiiyeHTbl aMMHOKMUCIOTHOI c6aIaHCYPOBAHHOCTY KOHCEPBOB M3 MSICA IITUIIBI

77




BAKYMEHKO O.E., AHIPEEBA A A., AJJEKCEEHKO E.B.

Taxke OTMeUEHO XOpolllee COBHafeHMe Pe3yabTaTOB
OMNBITOB C JaHHBIMM OPTaHOJENTUUYECKO! OILIeHKM
npomykTa. TakuM 00pa3oM, B pesy/IbTaTe UCCIeqoBa-
HMSI MOKHO Ce/IaTh BBIBOJI, YTO KOHCEPBBI 00/1a4ai0T
BBICOKOJ COXPaHHOCTbIO ¥ KAUE€CTBOM.

3akoueHme

B pesyibTaTe TMpOBeNEHHBIX MCCIETOBaHMIT paspa-
60TaHbl PelenTypbl KOHCEPBOB U3 MsCa IITUIIBI IS
MIUTaHMs JeTeit paHHero Bo3pacTa, HyTPMEHTHO afieK-
BaTHBIX CITenypuKe MeTaboINIECKUX MPOIECCOB ET-
CKOT'O OpraHyu3Ma.

ITogo6paHO OCHOBHOE M IOTIOJHUTEIbHOE ChIpbe IS
MIPOM3BOJCTBA KOHCEPBOB M3 MsICa MITULIBI AJISI TIUTA-
HUS JeTeii paHHero Bo3pacTa. B cocTaB KOHCEpPBOB
BXOZSIT Clenyloliie KOMIIOHEHTBI: MSICO Mepenesos,
MSICO LIBITIISIT, MAcja0 OJMBKOBOE U JIbHSIHOE, IeueHb

IBITJIAT, HI7I].[O IIepenejanHoe, Kpyra rpedyHeBasa Min
pucoBas, MMHepaHbeIVI Ka]IbL[MEBbIﬁ 060oraTUTeNb U3
CKOPJTYIIbI KYPUHBIX SNII, COJIb, BOOA.

HayuHo o60cHOBaHBI ¥ pa3paboOTaHbl PELENTYPhI
KOHCEPBOB Ha OCHOBe MsICa IlepeIeyioB OjIs1 MUTaHUS
JIeTeil paHHero Bo3pacra, co c6aJaHCUPOBAHHBIM CO-
OTHOlIleHueM omera-6/omera-3 ITH)XKK, muHepasb-
HbBIX BEIIeCTB - Kby 1 pocdopa 1 JOIMOTHUTETBHO
oboraiieHHbIX HaTypaJTbHbIMU MCTOUHMKAMU OMOJIO-
TMYeCcKy aKTUBHBIX BEIlleCTB.

[TonyueHbl JlaGopaTOpHbie 0Opa3ilbl KOHCEPBOB U3
MsIca IeperneioB M MCCIedOBaHbl MX (U3UKO-XUMMU-
YyecKiue, OpraHo/IeNTUYecKie IoKasaTeaIu 1 IuileBast
IIEHHOCTh, aHaJIU3 KOTOPBIX MOKAa3aJl, YTO COCTAaB IO-
JIYUeHHBIX KOHCEPBOB COOTBETCTBYET MeIMKO-610-
JIOTMYECKUM PEKOMEeHIALMSIM IJIsl IIATaHUS HeTei
paHHero BO3pacTa, a Takke OHU SIBJISIOTCS BBICOKO-
0eJIKOBBIMM KOHCEPBAMIA.
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PucyHok 6. VI3aMeHeHMe KMCJIOTHOTO YMC/ia KOHCEPBOB B Ipollecce XpaHeHUs!
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PucyHok 7. I3MeHeHMe TIepeKMCHOTO YlMcIa KOHCEPBOB B MPOIiecce XpaHeHus
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PaccuMTtaH XMMMUYECKUIT COCTaB M OMOJIOrMYecKas
IIEHHOCTb Pa3pabOTaHHbIX KOHCEPBOB C ITOMOIIbBIO
CMIPaBOYHMKOB XMMUYECKOTO COCTaBa MUIIEBBIX MPO-
IYKTOB U TMaKeTa MPUKIAAHBIX Mporpamm Microsoft
Excel. AHanu3 JaHHBIX TIOKAa3aj, YTO pa3paboTaHHbIE
KOHCEPBbI 00JIaJal0T BBICOKOI OMOJIOTMYECKO IeH-
HOCTbIO ¥ HYTPMEHTHO afieKBaTHBI crieluduke mura-
HUS JeTeli paHHero BO3pacTa, UMEIOT ONTUMAaIbHOe
COOTHoIlleHe omera-6/omera-3 ITHXKK, sBisSioTCs
XOPOIIMMM MCTOYHMKAMM MMUHEPaJIbHbIX BeIleCcTB
- docdopa, maraus, Kaaus, skeiaesa, cejeHa, IIMHKA,
Menu, BUTaMUHOB - rpyniibl B, PP, E, A, donnesoii
KVCIOThI, BUTAMUHOTIOHO6GHBIX COeIMHEHMIT — XOMHA
u 6uotuHa. Tak, Ipu ynotpedaeHnu pebeHKoM 1 6aH-
k¥ (100 r) KOHCEPBOB B CyTKH, yIOBIeTBOpsieTcs 17-38
% ot ®HII dpocdopa, maruus, Kanus, 15-55 % xenesa,
menu 1 uyHKa. KoHcepsol «ITtope 13 Msica mneperienos
u UpiiaT» U «[ltope 3 Msica mepemnenos C nepemne-
JIMHBIM SIIIIOM», oOoralieHHble KaJbIMeBbIM o6ora-
TUTEIeM U3 CKOPJIYTIbl KYPUHBIX SIUI], YIOBAETBOPSIOT
28% 1 29% COOTBETCTBEHHO MOTPEOHOCTH peGeHKa B
KaJbIuy. B HMX o6ecrieueHo ONTUMaIbHOE [JIsI JeTeii
JaHHOTO Bo3pacTa cooTHolreHue Ca:P. PaspaboraH-
Hble KOHCEPBBI YA 0BAETBOPSIOT 12-123% ot OHII BuU-
TaMMHOB I'pymiibl B, okosno 50 % - PP, Buramuua E — B
cpenHeM 27%.

VcciemoBaHbl ITOKa3aTeaM KayecTBa KOHCEPBOB B
Ipoliecce XpaHeHUs. YCTaHOBJIEHO, UTO B TeueHle
CpoKa XpaHeHMs OpraHoJIeITUYECKMEe TTOKa3aTeIn He
M3MEHUIUCh U OCTaBaJMUCh B Impemenax HOpmbl. Ko-
JIMYECTBO CYXMX BENIECTB, MTEPEKUCHOE U KUCIOTHOE
YKcIa TaKKe MpakKTUUecky He U3MeHmIch. OTMeue-
HO XOpoIllee COBITaieHMe Pe3y/bTaTOB OIbITOB C JaH-
HBIMM OPTAaHOJIETITUUYECKOI OLIeHKM KOHCepPBOB — 3Ha-
YeHUsI KUCIOTHOTO U MEePEeKUCHOTO UMCcel HaXOASTCS
B IIpefesax, He BAMSIOIINX Ha KaueCTBO KOHCEPBOB.
TakuM o6pa3oM, KOHCEpBBI 00afal0OT BBICOKOI CO-
XPaHHOCThIO ¥ KAUECTBOM.

B mepcriekTMBe TJIaHUPYETCS YCTAHOBUTD TapaHTUPO-
BaHHBI CPOK TOTHOCTH (He MeHee 1 rona), momo6paTh
Haubosee 3¢hdEKTUBHBIN YITAKOBOUHbIVI MaTepual u
KJIMHUYECKU TTOATBEepANUTH 3D GEeKTMBHOCTD IMPOAYKTA,
B cootBeTcTBUM ¢ TP TC 021/2011 «O 6Ge3omacHOCTH
TIUITEBOI TPOAYKIIUM».
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Olesya E. Bakumenko

Moscow State University of Food Production

11, Volokolamskoe shosse, Moscow, Russina Federation
E-mail: bacumenko@rambler.ru

Alesya A. Andreeva

Moscow State University of Food Production

11, Volokolamskoe shosse, Moscow, Russina Federation
E-mail: andreevaaa@mgupp.ru

Elena V. Alekseenko

Moscow State University of Food Production

11, Volokolamskoe shosse, Moscow, Russina Federation
E-mail: elealekseenk@rambler.ru

The results of research work that showed the relevance of using quail meat in the production of canned
food for young children are presented. It became possible to solve the problem of enrichment of the
product under development with bioavailable iron without deterioration in taste due to the inclusion
of a highly absorbable heme iron, the liver, in one of the formulations. To enrich canned food with
vitamins, minerals and phospholipids, a quail egg was added to the formulations. To ensure a calcium:
phosphorus ratio of 1.3: 1, which is recommended for young children, a mineral calcium enrichment
from eggshell was added to the formulations. Gluten-free cereal raw materials were used as a
structure-forming component. The influence of prescription ingredients and their compositions on
the nutritional, biological value and consumer qualities of the finished product is shown. Formulations
of canned foods are developed that are nutritionally adequate to the specific metabolic processes of
the child’s body, with a balanced ratio of omega-6 / omega-3 polyunsaturated fatty acids. Canned foods
are of high nutritional and biological value, are good sources of minerals - phosphorus, magnesium,
potassium, iron, selenium, zinc, copper, vitamins - groups B, PP, E, A, folic acid, vitamin-like compounds
- choline and biotin. It was found that during the shelf life the organoleptic, physico-chemical and
hygienic indicators did not change and remained within the normal range. In the future, it is planned
to establish a guaranteed shelf life, select the most effective packaging material and clinically confirm
the effectiveness of the product.

Keywords: quail, canned food, recipes, balance, biologically active substances, baby food
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CraTbhsl MOCBSIeHA U3YUEHUNIO BIAUSHMS BOTHOBBIX, IIPEKIE BCETO, ONITUYECKUX BO3MIENCTBUIA
Ha ¢epMeHTHbIe ITPeraparhl, UCIIOIb3yeMble B IMUIIEBbIX TPOU3BO/ICTBAX, C II/TbIO0 TOBIIIEHNS
aKTUBHOCTU UeneBbIX (epmeHTOB. IIpuBemeHa mHbOpManyus O BO3MOKHOCTY M3MEHEHUS
ToKa3aTeseii 00beKTOB Pas3IMUHOM MPUPO/IbI, TTOBBIIEHMS TUAPOTUTAYECKOI, B YaCTHOCTH,
aMWIOMUTUYECKOI aKTUBHOCTY (hepMEHTOB MUKPOGHOTO MPOVCXOXKAEHMS C TTIOMOIILIO TAKUX
C1rioco60B 06paboTKMU. PacCMOTpeHbl pPe3yabTaThl M3YUeHUS] BAMSIHMUS 06PabOTKY CBETOM C
JIIMHAMM BOJIH U3 auana3oHa 364 - 980 um dbepmeHTHOrO mpernapara Amuaopusus I110x Ha
€ro aMWJIOJUTUYECKYIO CITOCOGHOCTb; HaIpaB/ieHMe ¥ MHTEHCUBHOCTb BO3ENCTBMS TaKoOi
06paboTKM OLIEHWBAIM, COTIOCTABJISISI KOMMUECTBO KpaxmMasia, TMIPOIM30BaHHOTO B OIBITHBIX
¥ KOHTPOJbHBIX BapuaHTax. Iloka3aHo, uTO (POTO06pabOTKAa B YCIOBUSIX IKCIIEPUMMEHTOB
ITO3BOJIMJIA TIOBBICUTH KOJIMYECTBO TUIPOIM30BaHHOTO KpaxmMasia Ha 20 - 70 % 1o cpaBHEHMIO C
KOHTPOJIEM B 3aBUCHMOCTH OT IJIMHBI BOJTHBI CBETA, MCITOIb30BAHHOTO [IJIs1 06pabOTKM; TAKUM
o6pa3oM, 11e1Iecoo6pa3sHO TMPOAOIKeHe VCCIeAOBaHU C I[ebl0 YTOUHEHMS TapaMeTpoB
TIpoBeieHnsT 06paboOTKY CBETOM, O6GEeCIeuMBaIONIMX 3HAUMMBIA TEXHOMOTUUYECKUI U/WIu
SKOHOMMYECKMi 3 deKT.

Kntoueevte cnoea: q)epMEHTHbIe mnpernapaTtbl, aMM/Ia3bl MI/IKpO6HOI‘O MMPONCXOXIOEeHWMAd,

adKTUBa s Cl)epMEHTOB, 06pa60T1<a CBETOM BUIMMOTIO AMalria3doHa

ViHTeHCcUUKALIMST TEXHOJIOTMYECKUX CTaAuii COJo-
JIOBEHHOTO ¥ TMBOBApPEHHOTO MPOU3BOACTB 3a CYET
MUCMONb30BaHMs (epMeHTHbIX IMperapaToB, Mpexe
BCEro, MMKPOOHOTO ITPOUCXOKIEHMS, SIBJISIETCS B I1O-
cleHMEe NeCSITWIeTUs MIMPOKO PacIiipoCTpaHeHHbIM
TOX0/I0M, TTO3BOJISIIOIIMM CHUKATh MPOMU3BOJICTBEH-
Hble 3aTpaThbl, IOBBINIATH CTEIeHb MCII0Ib30BAHUS
TEXHOJIOTMYECKM 1I€HHBIX KOMIIOHEHTOB 3€pHOBOTO
CBhIPBSI, YCTPAHSITh 3aTPyJHEHMS, BO3HUKAIOIIME TIpU
nepepaboTKe COOAA HEBBICOKOTO KAuecTBAa WJIM BbI-
COKMX JI03MPOBOK HECOJNIOKeHOro 3epHa. [loBbilieHMe
cripoca Ha MMUKPOOHBIE (pepMeHTHbIE ITperapaTthl Co
CTOPOHBI TEXHOJOTOB TMUIEBBIX MPOU3BOMACTB, CO-
BepIlIeHCTBOBaHME TEXHOJIOTUM caMuX (epMeHTHbBIX
MpernaparoB, a TakKke BHeJ[peHe HOBbIX, B TOM UICIIE,
reHeT4YeCcKu MOAMMUIMPOBAHHBIX MUKPOOPTraHM3-
MOB MPOAYIIEHTOB MPUBEJIO0 K 3aMETHOMY CHYKEHUIO
CTOMMOCTM TaKMUX OMOKaTaaM3aToOpoB. TeM He MeHee,
TEXHOJIOT, TIPUMEHSIIONINI X Ha CBOEM IIpeaIpusi-
TUM, 3aMHTEpPecoBaH B MAaKCUMaJbHO BO3MOKHOM
TOBBINIEHMM aKTUBHOCTH, 110 MeHbIIleii Mepe, Iese-
BbIX (DepMEHTOB B COCTaBe MUKPOOHBIX IPenapaTos,
YTO TI03BOJISIET, CHOKASI UX JTO3UMPOBKU, YMEHBIIUTH

3aTpaThl U, UTO He MeHee BaKHO, IIOBLICUTDb 6e30I1ac-
HOCTb TOTOBOV MUIIEBO¥ TTPOAYKIIUMN.

CnemyeT OTMETUTh, UTO TEXHOJIOT-IIMBOBAp IMPaKTU-
YeCKy JIMIIeH BO3MOKHOCTM CYIIECTBEHHO KOpPpeK-
TUPOBaTh IIapaMeTpPbl IPOM3BOACTBEHHON CTaguUM
C 1e/IbI0 CO3MaHMsI ONTUMATbHBIX YCIOBUIA AJISI TIPO-
siBJieHUs] (epMeHTAaTUBHOM aKTMBHOCTU MCIIONb3Ye-
MBbIX «CTOPOHHUX» TIperapaToB. ®aKTOPbI, BAUSIIONINE
Ha TIposiBleHue (pepMeHTATUBHOI akKTMBHOCTM (pH,
MPOJO/KUTENLHOCTh PeakI[Mi/Ipoliecca, CocTaB pe-
aKIMOHHOJ Cpefbl, KOHIEHTPAI aKTUBATOPOB MU
MHTUOUTOPOB, B MEHbIIEll CTelleHu TeMIlepaTypa), B
3HAUUTETBHO Mepe MpeaorpeneeHbl TeEXHOIOrmelk
copTa TMMBa, UMEIOUIMMCS 000pYyIOBaHMEM, XapaKTe-
pUCTUKaMM ITepepabaTbIBa€MOrO ChIphsL. B cyty aTOrO
Tepe; TEXHOJIOTOM CTOUT HeOOGXOOMMOCTb ITPaBUJIb-
HOTO Tombopa (epMEeHTHOTO Iperapara, IejeBbie
(bepMeHTBI KOTOPOTO MOTYT IIPOSIBUTH CBOIO AKTUB-
HOCTb ITpU 3aJaHHbBIX ITapaMeTpax MpoBeAeHMs oIpe-
IeJIeHHOJ TeXHOJIOTMYECKOi CTaauy Ha KOHKPEeTHOM
penanpusaTun. JOMoMHUTETbHbIE TPEUMYIIECTBA MO-
I'yT GbITH JOCTUTHYTHI 32 CUeT 00paboTKu epmeHT-
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HOro mperiapaTta C IeJIbI0 ITIOBBILIEHMS €ero 11e1eBOoil
aKTUBHOCTU. Takas 06pa60TKa MOXXeT ITPpOBOAMTLCA
IIpeaBapuTeIbHO, 10 BBEIEHNA Cl)epMeHTHOI‘O IIperna-
paTta B TeXHOJIOTUYECKUIL mpounecc njin, BO3MOXHO, ITO
Xoaoy camMoro 1mponecca.

JInTepaTypHbIif 0630pD

PaspaboTaH ¥ IpUMEHSIeTCS Ha MPaKTUKe IIUPOKUIi
CIIEKTP CIIOCOGOB TOBBINIEHNUSI aKTUBHOCTU (epMeH-
TOB U (hepMEHTHBIX IIpenapaToB, OGJHAKO He BCE OHU
10 pasHbIM MPUUYMHAM MOTYT IIPUMEHSITHCSI B THUIIe-
BbIX, B UACTHOCTU, B GPOAMIbHBIX IIPOMU3BOACTBAX. B
CUJIy 3TOTO MPOAOIKAIOTCS UCCIeN0BaHMS TI0 paspa-
60TKe HOBBIX MOJXOJO0B K pellleHNI0 3Toi 3amaun. Taxk,
omy6nMKoBaHa MHGOpMAIMs O BO3MOKHOCTM aKTU-
BaLyy (pepMEHTOB Pa3IMUYHOTO TUIIA IEMCTBUS U I10-
BBILIEHUSI XapaKTePUCTUK PACTUTETbHOTO ¥ MUKPOO-
HOTO ChIpbsI, TOTOBOJ MUIEBOV IMPOAYKIIMM 32 CUET
BO3JIeICTBUSI CBeTa YAbTPadMoIeTOBOrO, BUAMMOTO
wiu mHbpakpacHoro nuarnasoHoB (Jayakumar, Idris
& Zhang, 2012; Ryu, 2014; Gasser, 2014; JIaHWIbYYK,
Porosg, lemunos, 2014; XogyHoBa, CunanTtbeBa, 2017;
MapTtupocstH, TapubstH, Kocobpioxos, 2018; leMueHKO,
O6pasioBa, MiBaHoBa, 2016)'. 3HaunTEIbHOE KOIMYE-
CTBO MyOIMKALVIT TTOCBSIIEHO ITePCIIEKTMBAM MCITO/b-
30BaHMsI 00pa6OTKY YIBTPA3BYKOM B CETbCKOM XO3SIi1-
CTBe U MuIleBoi mpombliiuieHHocTH (Povey & Mason,
1998; Aladjadjiyan, 2002; XmaTtoBa, Heénos, I'opne-
eB, Kunumuuk, 2005; Chandrapala, Oliver, Kentish &
Ashokkumar, 2012; IllectakoB, Kpacynsi, ApremoBa,
Tuxomuposa, 2011), Haripumep, AJ1sT CTUMYASILIAN TTPO-
pacTaHusl 3epeH SIUMEHSI M IIOBBIIIEHNSI aKTMBHOCTU
a-ammias (Yaldagard, Mortazavi & Tabatabaie, 2008a;
Yaldagard, Mortazavi & Tabatabaie, 2008b) JluTe-
paTypHbie ucTOuyHUKU ([JaHbko, HJaHmibuyk, IOpbes,
Eropos, 2000; Hauunbuyk, IOpbeB, PatHukos, 2008;
HOauunbpuyk, Poros, A6mpammroBa, 2012; Ille6enes,
HOanunpuyk, 2017; Kapnenko, BepkertoBa, 2012a,
c. 8-10; Kapmenko, BepkeroBa, 2012b; Kapmenxo,
IMosgusikoBa, 2016; Karpenko, Gernet, Krjukova,
Gribkova, Nurmukhanbetova & Assembayeva, 2019;
Tuxomuposa, Kouybeit-JIutBuHenko, 2019; JTaHuIb-
yyk, PoroB, A6mpammrtoBa, 2017) CBUIOETETbCTBYIOT
0 BO3MOXXHOCTM 3(P(EKTMBHOIO peIIeHys IIVPOKOro
KpyTra 3a/1a4 (MOBbIIIeHe TMBOBAPEHHbIX XapaKTepu-
CTUK STUMEHS U STUMEHHOTO COJIOAA, MHTEeHCUMUKALIVS
MIPOIIECCOB IKCTPAKIUU PACTUTEIBHOTO UM OMOTpaHC-
(bopMaLyM KMBOTHOIO ChIPbsI, KOPPEKTUPOBKA CBOJICTB
MMKPOOHBIX KJIETOK), B TOM YMC/Ie, HEIOCPEICTBEH-
HOW akTuBamuyu (GepMeHTOB/hepMeHTHBIX Mpernapa-
TOB pasiMUHOro Tuma aeiictBus (JaHmmabuyk, Poros,

2012; Poros, Janunbuyk, 2017; Kapnenko, TuxoHoBa,
XomapeB, OBUMHHMKOB, Be3ry6os, 2015; Danilchuk &
Ganina, 2018) myTeM aKycTU4eckoii 06paboTKu, B TOM
4yuciie, 3BYyKOM CJIBIIIMMOTO Juarna3oHa.

OpuuM 13 Hauboiee BaKHbIX (hepMEHTAaTUBHBIX MPO-
11eCCOB IIpU IIPOM3BOACTBE IMBA SIBISETCS TUAPON3
BBICOKO- U CpeHEMOJIEeKY/SIPHBIX BellleCTB Kpaxmasib-
HOJM IIPUPOIbI, IIpUUeM Ha CTaauM ITPUTOTOBJIEHMUS
3aTopa OH JO/KeH MPUBECTU K MOUTU MOTHOMY Mpe-
BpallleHMIO MOJMMEPOB B MPOAYKTHI C HU3KOI MoJie-
KYJIIPHOJT Maccoii, IpeMyIllecTBeHHO B caxapa, copa-
>KBaeMble IIPMMEHSIeMOII Ha IMpednpusiTUM Pacoit
MNMBHBIX POXOKeTi. BeiaencTBue 3TOro, OOHMMM U3 Hau-
60j1ee yacTo MPUMEHSIEMbIX B TMBOBAPEHUM MUKPOO-
HbIX (pepMEeHTHBIX IIPeIapaToB SIBJISTIOTCSI T€, KOTOPbIE
B KauecTBe IIeJIeBbIX (PepMEHTOB COmepsKaT aMuia3bl
TOTO MJIV MHOTO TUIIA AeiiCTBUSI.

Panee B ®I'BOY BO «MI'VIIII» 6111 POBEIEHBI MCCIIe-
mosanus (Kapmenko, KpaBuenko, lllanaruuos, 2017),
B paMKaX KOTOPBIX OblIa YCTAHOBJIEHA BO3MOKHOCTb
TIOBBIIIEHMST aMWIOMUTUYECKOi crocobHocTu (AC)
(bepMeHTHBIX TTperapaToB MUKPOGHOTO MTPOUCXOKIE-
HUS TIyTEM UX TIpedBapUTENbHOI 00paboTKM 3BYKOM
CIBIIIIMMOTO IMana3oHa Wiu CBETOM C IJIMHAMM BOJIH
BUAMMOTO ciiekTpa. [TokazaHo (pucCyHOK 1), UTO CBeET C
pasaMUYHBIMU JIJIMHAMM BOJIH pasHOHAIIPaB/IeHO BJM-
sieT Ha aKTUMBHOCTb amuiaa3 epMeHTHOro Ipernapara
ATICy6oTunuH I1. O6paboTKa CBETOM IpY IJIMHE BOTHBI
364 HM IT03BOJIMJIA B YCJIOBUSIX 9KCIIEpPUMEHTa MMOBBI-
cutb AC Ha 460 % 10 CpaBHEHMIO C KOHTPOJAEM — 06-
pasiioB Toro ke ¢epMeHTHOTO Iperapara, He IoiBep-
raBIIerocs BO37eiCTBUIO CBeTa.

Takvm 06pa3oM, 6bIJIO YCTAHOBIEHO, UTO (HOTOAKTU-
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Pucynok 1. Bnusinue IjiMHBI BOJIHBI CBETA, UCIIOIb30-
BaHHOTO JI7Is1 00pabOTKM, Ha aKTUBHOCTH (PepMeHTHO-
ro npernapata AIICy6rmnuH I (KOIMYecTBO TUAPOIU-
30BaHHOI'O KpaxMasia)

! Tumorkuua, H. E., KpeueTHukosa, A. H., Unbsiienxko, H. I, [llanenko, E. @., T'epuet, M. B., Kupasikus, B. B. (2001). Crioco6 06pa6oTku

nposxokedt. [larent PO N2 2163636, 7C 12N 1/16 A, 7C 12N 1/18 B.
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Balusl amMuiaas GepMeHTHOrO IIpernapara MUKPOOGHO-
TOIIPOMCXOKAeHMs Oblia 607ee agGeKTUBHA, UeEM aKy-
cTuyeckass o6paboTka, obGecreumBiasi BO3pacTaHMe
KOHTPOJMIMPYEMOIl  aMMIOMUTUUECKON CITOCOGHOCTH
Ha 320 % 110 cpaBHEHMIO C KOHTPOJIEM, He OABepran-
IIMMCSI BOJTHOBBIM BO3/I€/CTBUSIM.

TeopeTnueckoe 060CHOBaHME

MOKHO TIpeanooKuUTh, UTO 00paboTKa 61M000BEKTa
BOJTHOBBIMU BO3AEMCTBUSIMU IIPUBOIUT K BBEIEHUIO B
Hero (M B CUCTeMbI, Ha (PYHKIVOHMPOBAHUM KOTOPDIX
OCHOBAH €ro MeTab0/M3M) TOMOTHUTETbHOI SHEPIUN.
[Ipu 3TOM M3OBITOK MOIOJHUTEIbHON SHEPTUM MO-
SKeT MPUBOIUTHh K MHAKTUBALIM KOMIIOHEHTOB TaKMUX
CUCTEeM M, KaK C/Ie/ICTBME, K YXyIAUIeHUI0 KOHTPOJM-
PYEMBIX XapaKTepPUCTUK 06paboTaHHOTO 0ObEKTa WK
BBI3bIBAET paspyllieHle ero CTPYKTYphbl, UTO B psifie
CJTyYaeB U SIBJISIETCS 1IeJTbI0 BOJTHOBO# 06paboTku. Ecyin
SHepPrMM BBEEHO HENOCTAaTOYHO (Mayia IPOIOJIKU-
TeJIbHOCTh 0OPabOTKM, HM3KA MOIIHOCTH MCTOYHMKA
BOJTHOBOI'O BO3JI€/CTBMSI, BEJIMKO PaCCTOSIHME OT HEro
0 0O6pabaThiBaeMOro o6beKTa u T.O.), 06paboTKa He
M3MEHSIeT XapaKTePUCTUKY OObEKTa IO CPaBHEHMUIO
C KOHTpOJIbHBIM 06pasiioMm (XomyHoBa, CHIaHTbEBa,
2017). Y1 TonbKO B TOM (Jiy4yae, ec/ii KOIUUEeCTBO I0-
TOJTHUTENIbHOM 9HEepPrUM HAaXOAUTCS B OTIpefie/IeHHOM,
BEPOSITHO, MTOBOJIbHO Y3KOM JMara3oHe, BOJHOBas
00paboTKa MO3BOJISIET YIYUIIUTh TEXHOJOTUMUYECKUe
CBOJICTBA 00BeKTa OMOJOTUUECKOH, 6MOXMMUUECKOI]
WM WHOI Tpupoabl. TakuM 06pa3om, 1eecoo6pasHo
9KCIEPMMEHTATIbHO OMpeAeNsTh MapaMeTpbl BOTHO-
BOTO BO3[IEIICTBUSI IPUMEHUTETBHO K MHIUBUIYAIIb-
HOMY 0OBEKTY TOV MM MHOI IPUPOIBI AJIsT obecrieve-
HUSI peleHus MOCTaBJIeHHO TeXHOMIOTMYECKOM 1/ UITn
SKOHOMMUECKOI 3afaun. 3aJaveil HaluxX UCCaeI0Ba-
HUt SIBJISVIOCH OTIpeiesieHre 3aBUCUMOCTM aMUJIONM-
Tuvyeckoii crroco6HocTy (AC) pepmMeHTHOro Impemnapara
MMKPOOHOTO TTPOUCXOKIEHMS OT IJIMHbBI BOJTHBI CBETA
BUIMMOTO IMana3oHa, MCII0/Ib30BaHHOTO JIJisl TIpe/iBa-
PUTETbHOI 06pabOTKM TAKOTO Mpenapara.

HccnemoBanue
MaTepMaan M MeTOoAbl UCjieJO0BaHUSs

dotoanextTpokonopumeTp ®IK-56M (PD) ucronb3o-
B B KauecTBe MCTOYHMKA MOHOXPOMAaTUUYECKOTO
CBeTa C OIpeleNeHHON AJMHONM BOMHBI. [I5 nepeHa-
TIpaBJIeHNsT ITyYKa CBeTa Ha HaBeCKY OIBITHOro 06pas-
1a (pepMeHTHOrO IMpernapara UCIONb30BaIM 3epKajb-
HBIIT OTpakaTeslb COOCTBEHHOM KOHCTPYKITUNA.

®epMeHTHbIN TiperapaT Amwiopusus [110x: mpomy-

LIEHT - TUIecHeBbI Tpub Aspergillus oryzae, mrramm

476-1. B cocTaB niperapaTa BXOAsT pepMeHT o-amMusia-

3a (a-1,4,-rMoKaH-4-TAIOKaHTUAPOIa3a), KaTaausupy-

IOLMI TUAPOIN3 Kpaxmasa 0 MajabTO3bl U IeKCTPU-

HOB C pa3HOI MOJIEKYISIPHOI Maccoii, a Takke 3HA0- U

9K30MpoTeas’bl, KaTAIM3UPYIOIIMe pacileryieHue Bbi-

COKOMOJIEKY/ISIPHBIX GEIKOB IO TEeNTUIO0B ¥ aMUHO-

KUCIOT. DepMeHTHbIN MperapaT JoJIKeH YIOBIETBO-

PSITh CIEAYIOMIUM TPpeGOBaHUSIM :

- aMwIonuTuJeckas (OeKCTPUHMPYIOIIAs) CII0Co6-
HocTh ([IC) — He meHee 2000 en. Ha 1 r BO3AyII-
HO-CYXOro IIpernapara;

- ocaxapuBamomias crnocobnocts (OC) — He MeHee
150 em.Ha 11,

- mpoteonuTudeckas crnocobHocts (IIC) — He Gonee
7 en. Ha 1 r BO3YIIIHO-CYXOTr'o TIperapara.

CreneHb 06CeMeHEHHOCTM IIpelapaTa CIIOpaMu
Bacillus mesentericus v Bacillus subtilis He mo/DKHa IIpe-
BbIIIATH 1¢10°.

Crangaptusauusi ¢GepMeHTHOTO mMperapara obecre-
UMBAEeTCS] HAMIOJIHUTENISIMU, B KaUeCTBe KOTOPBIX MPU-
mensior (NH,),SO, B coueranun ¢ Kpaxmaiaom (1:1),
OKa3bIBAOIIMM CTAOWIU3UpYIOLEee AeiicTBUe Ha (ep-
MeHTHbIEe MpenapaTbl. AKTUBHOCTb aMMJIa3 U MpOTeas
B TeUueHMe Tofa MPaKTUUeCKU He U3MEHSIeTCS.

AMWIOIUTUYECKYIO CIIOCOOHOCTh (AC) KOHTPOJIbHBIX
M OTBITHBIX 00paslioB (MTOABEPTHYTHIX (GOTOOOPa6OT-
Ke) (pepMeHTHOrO IMperapara OLeHUBAIN 10 CTEIIeHN
rugposnsa cyberpara (1 %-HOro pacTeopa pacTBOPM-
MOTro Kpaxmaia). [IJisl 3TOro B KakKIOM 3KCIIepMMEHTe
JMCII0/Ib30Ba/IM HECKOJIBKO BAPMAHTOB:

- BapMaHT CpaBHEHMs, B KOTopoM K 10 cm® pacTBOpa
cybcTpata mo6aBasM 5 ¢M3 IMCTUIIMPOBAHHOIM
BOIbI - [IJIS1 OLIEHKM YBeJIMUYEHMsI KOHLIEHTpaLUu
PB nog geiictBueM (paKTOPOB Cpefbl, 6€3 yJacTust
ammia3s epMeHTHOrO IIpernapara;

- KOHTPOJIbHBIA BapuaHT, B KOTOpoM K 10 cm® pac-
TBOpa cybcTpara 106aB/siiv 5 cM® pacTBOpa KOH-
TPOJIBHOTO 00pasa pepMeHTHOrO IIpernapara;

- ONBITHBIM BapMaHT, B KOTOpoM K 10 cM3 pacTBOpa
cy6cTparta mo6aBiasiM 5 cM® pacTBOpa OIBITHOTO
obpasa (hepMeHTHOrO IIperapara.

®epMeHTaTUBHBIN TUAPOANU3 Kpaxmaaa MOPOBOOU-
nu B TeueHue 10 muH npu Temnepatype 30° C. Cpasy
[0C/Ie OKOHYAaHMSI IIpoliecca OIpenensiii KOHLLeH-
Tpauuio penyuupyommux semiects (PB) mo metomy c
IVHUTpocamuimaoBoi kuaioroi (JJHCK)?. 3atem 1o
KaJIMOPOBOYHOMY TpadUKy C YIETOM PEe3YIbTaTOB IS
COOTBETCTBYIOIIETO BapMaHTa CPaBHEHUS PAaCCUYUTHI-

2 CuHuuplH, A. I1., T'ycakos, A. B., YepHorna3os, B. M. (1995). BuokoHneepcus nuzHOYennton03Hslx mamepuanos. Yueb. nocooue. M.: 13a-Bo

MI'Y.




KAPITIEHKO [1.B., IAJIATTHOB K.B.

Ba/IM KOHILIEHTpaLUy B peakLMOHHbIX cMmecsx PB, 06-
pa3oBaBILMXCS B pe3yibrarte mposisieHs AC 1eaeBbIx
(hepMeHTOB IIpernapaToB, [TOIBEPraBIIUXCs M He IO[I-
BepraBmmxcs GoToobpaboTKe.

PesynbTaTsl

[T IpOBEPKYM YHUBEPCATLHOCTY 06CYKIaeMOTO CIIO-
coba BO3[IeiiCTBUSI Ha aKTUBHOCTh OMOKATaIM3aTOPOB
OBLJIO peIlleHO PacCMOTPETh BAMSHUE MOHOXPOMAaTH-
YyecKOoTo cBeTa Ha hepMeHTHBIN MpenapaT aMUIOIUTH-
4yeCKOoro Tuiia geiictBus — AMunopusuH I110x. JTJaHHBII
npernapar NpUMEHSIETCS B Pa3JIMUYHbIX OTPACISIX TMU-
IIEBbIX MTPOU3BOJICTB, B TOM YMCiie, OPOAVIbHBIX, TIpe-
KIIe BCero C LeJbI0 OeKCTPUHU3ALUUK (PassK/KeHUS)
KpaxMaJsia repepabaTbIBA€MOTO ChIPbs. [IJIST perieHus
TIOCTaBJIEHHOJ 3aauy ObljIa IpoBeIeHa cepus IKCIIe-
PUMEHTOB, B KOTOPBIX OTIBITHbIE 06pas3IIbl IOABEprain
(boToob6paboTKe; 3HAUEHMSI MCIIOAb30BAHHBIX IJIMH
BOJIH CBETA IIpUBeIEeHbI Ha pUCyHKe 2. 06paboTKy Mpo-
BoI MM B TeueHue 60 MuH Iipu TemmnepaTtype 22-25°Cc
nomoinpio horomerpa ®IK-56M, pacronarast HaBecKy
cyxoro (pepMeHTHOTO IperapaTa B KIOBETHOM OT/iesie-
HUY TIpMOOPpa O, CBETOOTPaskaTesieM, ITepeHarpasJis-
IOIIMM ITyYOK CBETA, FeHePUPYEMOT0 IPU6OPOM.

KoHTponbHbIii BapuaHT GOpMUPOBAIM, BbIIepsKMBas
TaKylo ke HaBecKy (hepMeHTHOrO Mpenapara B 3aliy-
I[EHHOM OT CBeTa MeCTe B TeUeHMe TOro ke BpeMeHMU,
TIPU TO¥ Xe TemMmepaType.

3aTeM 13 000MX 006pPa3llOB FOTOBUIMU PAaCTBOPBI dep-
MEHTHBIX MperapaToB KoHIeHTpanueir 1,0 mr/cm3. B
HUX OI€HUBAIY aMWIOIUTUYECKYIO CITOCOOHOCTD, IS
Yero ¢ UX MOMOIIbIO MPOBOAMIAU TUApPoanu3 1 %-HOTo
pacTtBOopa pactBopuMoro kpaxmana rpu 30° C B Teue-
Hue 10 MuH. 3aTeM KOIMYeCTBO 06pa30BaBIINXCS pe-
Iyuupyoiux Bemiects (PB) ompenensiu mo meTony
IOHCK. AMUIONUTUYECKYI0 aKTMBHOCTD 11e/ieBbIX dep-
MEHTOB OTIBITHBIX ¥ KOHTPOJbHBIX BAPUMAHTOB OI[€HU-
BaJIM O YBeJIMUEHUIO KOHIIEHTPauuK PeayIUpyIOInx
BelllecTB B 00pasiiax ¢ (epMeHTHBIMM IpernapaTaMu
110 CpaBHEHUIO C 00pasliamu, MPeACTaBISIBIIMMU CO-
60i1 cMech pacTBOpa CyoCcTpaTa U AUCTUIIMPOBAHHOI
BOJIbL. Pa3HuIly KOHIIeHTpaluii PB B ONbITHBIX BapuaH-
TaxX BbIpaXkajau B MPOLIEHTAX K aHAJOTMYHOMY 3Haue-
HUMIO COOTBETCTBYIOIIEro KOHTPOJs. Pe3ynbTaTsl BCeit
cepuu 3KCIIePUMEHTOB MPeACTaBIeHbl HA PUCYHKE 2.

Juckyccus
Ha ocHoBaHuu NpUBEOEHHDbIX 3KCII€EPpMMEHTAJIbHBIX

JaHHBIX MOXHO 3aK/IIOUMTh, UTO O6PAabOTKAa CBETOM
C PasIMUYHBIMK IJIMHAMM BOJH OKa3bIBaeT pa3HOHA-
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PucyHox 2. BnussHue [JIMHBI BOJIHBI CBETa, UCIIONb30-
BAHHOTrO 151 00paboTKM, Ha aKTMBHOCTh (PepPMEHTHO-
ro mpenapaTta Amunopu3suH I110xX (Ko1MuecTBO r’Mapo-
JIM30BAHHOT'O Kpaxmasa)

MpaB/ieHHOe BO3JelCTBMe Ha aKTUBHOCTb aMuia3
depmenTHoro mpenapara «AmminopusuH I110x». Tax,
3aMKCHPOBAHO BBbIpaKEHHOE WMHIUOMpYIOIIee BO3-
nmeiictBue GoToo6pabOTKM HAa aMMUJIOIUTUYECKYIO aK-
TUBHOCTDb IIPU OjIMHaX BOJIH CBeTa, paBHbIX 440, 970
(camskeHne AC coctaBmiio 25 - 30 % 1o cpaBHEHMIO C
KoHTposnem) 1 490 HM (BenuurHa AC OIIBITHOTO Bapu-
aHTa cocTaBmia 25 % oT aHaJIOTMYHOTO 3HAUEHUST KOH-
Tposst). CBeT ¢ IIMHAMM BOJIH U3 TuamnasoHa 540 - 750
HM, a Takke npu 400 HM B YUIOBUSIX SKCIIEPUMEHTOB
MPaKTUUeCKU He MOBIMSIIA OMNpenensieMblii MoKasa-
TeJlb.

B TO ke BpeMsi, BbISIBJIEHbI AVHbI BOJH, 06eCIeunB-
IIye CYIIeCTBeHHYIO aKTUBALMIO aMuia3 MUKPOOHOTO
npoucxoxaeHusi. Tak, BO31eiCTBME CBETOM C IJIMHOM
BoHBI 870 HM IpMUBeENO K BO3PAaCTaHUIO aMUIOIUTH-
YecKoii CrIocO6HOCTM (hepMEeHTHOTO mpernapara Ha 22
% T0 CpaBHEHMIO C KOHTPOJIbHBIM BapuMaHTOM, a aK-
TuBaus (HoTooO6paboTKOM TMpy 364 HM obecreunia
MPUPOCT KOMMUUECTBA TUAPOJIM30BAHHOTO KpaxMasa B
OMBITHOM BapuaHTe Ha 71 %. XOTa HMUKHei rpaHullei
JuanasoHa AJIMH BOJH CBeTa BUAMMOrO Auara3oHa B
GOBIIMHCTBE JTUTEPATYPHBIX MCTOUHUKOB CUMTAIOTCS
3HaueHus 380 - 400 HM, a BepxHeil - 3HaUeHUSI OKOJIO
780 HM, 1O HallleMy MHEHUIO, BeIMUMHBI, paBHbIe 364
HM 1 870 HM MOKHO CYMUTATh MOTPAHUUHBIMU MEXIY
yIbTpaduoIeTOBbIM, BUIUMBIM U MHGpPaAKpaCHbIMU
nuanasoHaMmy. TakuM o6pasoMm, oIperesieHbl Iapa-
MeTpsl PoTO06PabOTKY, TTO3BOJSIONINE CYIIECTBEHHO
TTOBBICUTDb AMWIOMUTUYECKYIO CITOCOOGHOCTb (pepMeHT-
Horo npenapara AMmiopusuH I110x.

Heo6x0oaMMo OTMETUTD, UTO BO3MAEICTBIE CBETOM Ha
ATICyoTunuH II B aHAJIOTMYHBIX YCIOBUSIX, HO TIpU
IPYIMX IJIMHAX BOJIH BBI3BAIO 0OOJiee BbIPAsKEHHYIO
aKTMBAIINIO LieJIeBbIX GepMEHTOB IperapaTa 6aKTepu-
aJIbHOTO MpOUCXOoXKAeHusl. Ha ocHOBaHMM 3TOrO Gblyia
BBIJIBMHYTA I'MIIOTE3a O CYIIeCTBEHHO PO CBOMCTB
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CcaMoro 00beKTa, MOJIBEPraeMOoro BOJTHOBBIM BO3[eii-
CTBUSIM, B paCCMaTpPMBaeMOM CJIy4yae - OT CTPOEHUS U
CTPYKTYpPbI GEIKOBBIX MOJIEKY/I, 00IaAaI0MX aKTUB-
HOCTBbI0O ammias. [Ipy 3ToM comocCTaBieHMe MpuBe-
JIeHHBIX BbIllle Pe3y/JbTaTOB C JAHHBIMM MO aKyCTH-
yeckoii aktuBaruy AmmitopusmuHa I110x (Karpenko et
al., 2015) cBumeTenbCTBYET O 6osbIieit 3pheKTUBHO-
CTY UMEHHO (POTOCTUMYJISILIVNA.

BopiBOabI

Ns3okeHHOE BbIIIEe MTO3BOJISIET 3aKIIOYNUTh, UYTO o6pa-
6OTKY Cl)epMEHTHbIX mpernapaToB BUAMMBIM CBETOM
MOJ>XHO CYUTATb HEHEC006p83HOVI JJIs1 TIOBBILIIE€HMS aK-
TUBHOCTU aMWjid3, a BepOsSITHO, " Cl)epMEHTOB OPpyrmx
IIOAK/IaCCOB U KJIaCCOB.

MOXXHO TpeAIoNoXUTb, YTO YCTAHOBJIEHME pallO-
HaJIbHBIX TTapaMeTpPoB POTOOOGPAOOTKHU - AJIMHBI BOJI-
HbI CBeTa, MPOIO/DKUTEBHOCTY BO3IOEICTBUS U psiia
IPYTUX - CHeaeT TaKoil Criocob akTuBauuy GepmeH-
TOB, II0 KpaiiHeil Mepe, aMWUJIOJIMTUUYECKOTO TuIIa
meiictBusl 3G @EeKTUBHBIM KaK C TEXHOJIOTMYECKO,
TaK ¥ C SKOHOMMUYECKOi Touek 3peHust. Kpome Toro,
TIpeNCTaBIsIeTCsT 11e7Ieco06pasHbIM U3YyUeHMe Ioc/e-
JIOBaTeabHOM 06paboTKM (epMeHTHOro Iperapara
aKyCTUUYECKMMU U OTITUYECKUMMU BO3eicTBUsIMU. Vic-
ceqoBaHMs 06CYKIaeMOTO TEXHOJIOTMUECKOTO TIPUE-
Ma OyIyT IPOAOJIKEHbI, B TOM YMCIIe, TPUMEHUTEIbHO
K epMeHTamMM IPyroro Tuma aeicTBust (IIpoTeoanTn-
YeCcKoTo, IUTOMUTUYECKOT0) U IPYTOTO MTPOUCXOKIe-
HMUSI, B TIEPBYIO 0Yepelb, paCTUTEIbHOTO.
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The article is devoted to the study of the influence of wave, first of all, optical effects on enzyme
preparations used in food production, in order to increase the activity of target enzymes.
Information is given on the possibility of changing of characteristics of objects of different
nature, of increasing the hydrolytic, in particular, amylolytic activity of enzymes of microbial
origin using such treatment methods. The results of studying of the effect of treatment with
light with wavelengths from the range 364 - 980 nm of the enzyme preparation Amylorizin P10x
on its amylolytic ability are considered; the direction and intensity of the influence of such
processing was evaluated by comparing the amount of starch hydrolyzed in the experimental
and control variants. It was shown that photo processing under experimental conditions allowed
to increase the amount of hydrolyzed starch by 20-70% compared with the control, depending
on the wavelength of light used for processing. In this way, it is advisable to continue research
in order to clarify the parameters of the light treatment, providing a significant technological
and / or economic effect.

Keywords: enzyme preparations; microbial amylases; activation of enzymes; treatment with
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ClenyloUMX 3a7a4: aHalIu3 AMHAMMKM MPOU3BOACTBA AETCKOTO MUTAHMS; OLlEHKAa DBIHKA;
MCCIeIOBaHMe CIIPOCA Ha JAHHYIO MPOIYKIIMIO; BbISIBIeHME (DaKTOPOB, BAMSIIOIIMX Ha ee
NoTpebyeHMe; YCTAaHOBJIEHME HELOCTAaTKOB, MPEISITCTBYIOIMX PA3BUTUIO OTPACIM; pacyeT
nporHo3a. Takoe uccieqoBaHMe, HA HAIl B3MISI, TO3BOMUT YAYULIUTH obecrieueHue nereit
paccMaTpMBaeMbIMY BUAAMMU [TPOIOBOIbCTBYS. O HAKO OIpeiesIeHUI0 JOCTOBEPHOI BeTMUMHBI
CIIpOCa " YCTOYMBOMY Pa3BUTUIO OT€UECTBEHHOM MHIYCTPUY I€TCKOTO MUTAHUS IIPENSATCTBYeT
HeJOoCTaTOK MHGoOpMauuu. B oduIMaabHbIX CTATUCTMUECKMX MaTepuaiax IpecTaBIeHbI
JIaHHbIE TOJILKO IT0 OCHOBHBIM TOBAPHBIM I'DYIIIIaM, 6e3 yueTa crienuduyeckux 0CO6eHHOCTe 1
(axTopOoB BAMSIHMSI, UTO HE MTO3BOJISIET JOCTOBEPHO OMPEIEUTD CIIPOC Ha TAHHYIO TTPOAYKIIMIO
M PacCYUTATh €0 IIPOTHO3 Ha CPeJHECPOUHYIO TIePCIIeKTUBY. B 3T0ii cBsI3U /151 hopMuUpoBaHUS
00BEKTUBHOI KapTUHBI O MEPCIIEKTUBAX PA3BUTUSI PbIHKA MPOAYKTOB IMUTAHUS /ISl IEeTe, B
TOM 4YMC/Ie C MOMEHTa POXIeHMs, B Mpollecce UCCIeN0BaHMSI MCIOAb30BaIUCh Clefyolue
HayyHble MeTO[bI: abCTparupoBaHue, aHAIM3 U CMHTE3, aHKETUPOBAHME, MHTEPBbIOMPOBAHME,
9KCTPAIosLMsI, MoAenupoBanue u ap. [losryyeHHbIe pe3yabTaThl UCCAEI0BaHMS 0000IEHbI B
3aKJIIOUNTEIbHOM pasfierne CTaTbMU.

Knrwouessle cnoea: netckoe MUTaHME; MHIOYCTPYUS; CIIPOC; MpeHJIOKeHMe; MOJIOYHbIE CMeCH;
aCCOPTMMEHT; TPYIIIbI POMYKTOB 3aMEHUTENIN TPYIHOTO MOJIOKA

BBeagenue IUIS1 3I0POBBsT IIOApaCTaoIINX IOKomeHuii. Hemocra-

TOK MNUTATEeIbHbIX BEIIEeCTB MOXKET CTATh MPUUMHON

TIpOoYKThI TETCKOIO IMTAHMS MPEeNCTaB/SIOT BbICO- OTCTABaHMs [eTeii B pOCTE M Pa3sBUTUM, IIPUBECTU K
KYI0 3HaYMMOCTb [1JIs1 HACeJIEHMS JII0OOro TOCYyNapCTBa, TSDKeNIbIM 3aboneBaHusiM. [IpeArnoCchUIKM pPasBUTHS
ITIOCKOJIBKY 00eCIIeuMBalOT OCHOBHbBIE€ >KM3HEHHbIEe HAHHOM MMOMOTPAC/IM IMIIEBO/ MPOMBIIUIEHHOCTY B
(dyHKIMM opraHu3Ma pebeHKa, YTO 0CO6eHHO BaKHO Hallleil cTpaHe 6bLIM 3a/I05KeHbl HeCKOIbKO IeCSTH-

Kaxk yumuposams

MaTepMaH?HV@IV.{KOBaH B COOTBeTCTBMl{I C MeXIyHapoJgHON 92 Ileuenas, JI. T., Kopmuxk, T. C., LiBeTniok, JI. C., & Bongpruesa, A. I. (2019). [Tepcnek-

nuuensmueit Creative Commons Attribution 4.0. TUBBI Pa3BUTHS PhIHKA JeTCKOro nmtanus . Health, Food & Biotechnology, 1(1), 92-102.
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COBPEMEHHOE COCTOSHUE 1 ITPOTHO3 PA3BUTHA ITPOM3BOACTBA JETCKOI'O IIMTAHUA

JIeTUIt Ha3a/l, KOTa Hapsioy ¢ KPYITHBIMY KOMOVHATa-
MU U CIIeIIUMaTM3UPOBAHHBIMMU 1[€eXaMU CYIleCTBOBaIa
CeTh JEeTCKUX MOJIOYHBIX KyXOHb, pacCUuMTaHHas Ha
VIOBJIETBOpPEHME JIOKAIbHBIX IMOTpebHOCTel. Paspy-
ueHue B 1990-e IT. 3TO¥ CeTU SIBUIOCH ITPeANOCHIIKOM
3aBOEBaHMSI 3apyOEKHBIMMY TOBAPOIIPOMU3BOAUTENISI-
MM OTEUeCTBEHHOTO pbIHKA MOJIOUHBIX MPOLYKTOB
IJIsL meTeil. BMecTe ¢ TeM, Hajau4ye CIpoca Jajao UM-
MyJIbC PA3BUTUIO TIPOU3BOACTBA POCCUIICKOI TPOMIYK-
LMY OJ1s1 JaHHOJ KaTeropmm HacejaeHMs1. B HacTosiiee
BpeMsl BBIMMYCKOM MOPOAYKTOB i AeTeli B Poccun
3aHUMAIOTCSI CBbIIe 30 KPYMHBIX OTEUEeCTBEHHbBIX U
MHOCTPaHHbBIX IIPOU3BOANUTENEN, Cpeay KOTOPhIX Be-
OYIIVMU UTPOKAMU SIBJISIIOTCS CIIelIMaau3poOBaHHbIe
IuBepcuduimpoBanubie kommnanum: Nestle, Danon,
Semper, Hipp 1 Heinz.

HecMoOTpst Ha IOCTAaTOYHO OOJBIIOE KOJIUYECTBO ITY-
OMMKAINIA, TIOCBSIIIEHHBIX TPOMU3BOACTBY MPOAYK-
TOB MUTAHUS IJIs leTell pa3sHbIX BO3PACTHBIX TPYMI,
OTCYTCTBYeT eqMHCTBO MHEHUII YyYeHbIX MO pa3HbIM
acreKkTaM JaHHOI Mpo6/IeMbl, BKIIOUAs opemeeHue
OCHOBHBIX TOKa3aTeJiell pbIHKA MPOIYKTOB TETCKOTO
MUTaHUS, OLIEHKY BEeJIMYMH CIIPOCA U NPeNjIoKeHUs U
(axTopoB BiusHMSI. OcO60T0 BHMMAaHMS 3aCTYKMBA-
10T TPYZIbI YUEHBIX, BHECIIMX BECOMBIIi BKJIaJ, B UCCTIe-
IIOBaHMe MPo6IeMbl ITPOU3BOICTBA JETCKOTO MUTAHMS
TIPOMBIIIJIEHHBIM CITOCOOOM, Cpefy KOTOpbIX: Bopo-
BUK T.3. (bopoBux u nip., 2014)!, B.B. Ky3HenoB(Ky3He-
110B, Jlech, XoBaHOBa, AHTUNOBA, &Denuk, 2016), K.C.
Jagono (Jlamomo, 2009; JTamono, & Ipyxunuxa, 2008;
Jlapono, & JlaBposa, 2012), JlykosiHoBa O.B.(JIlykosiHO-
Ba, 2012; JlykosiHOBa U Ap., 2013; JlykosiHOBa, 2016),
B.A. Tytenbsiu (TyTtenbsin, & Kons, 2004) u np. OnHako
MO-TIPeXXHEeMY, HeIOCTaTOYHO OCBeIlleHbl SKOHOMUYe-
CKMe acIeKkTbl QYHKIMOHMUPOBAHUS U Pa3BUTUS TaH-
HOI TOA0TPaC/IN MTUILEBOV MTPOMBIIIEHHOCTH.

EMKOCTh pOoCCHIACKOTO pPbIHKA JIETCKOTO MUTaHUS (TI0
olleHKaM crenuanuctoB «NeoAnalytics») cocraBmia
B 2018 r. 293 muipp. py6. pu TOIOBOM TEMITE IPUPO-
cra 6,9%., UTO 10 MHEHMIO CIelMaauCTOB CBSI3aHO C
yBelIuueHue MoTpebiaeHss JaHHOTO MPOAYKTa B pac-
yeTe Ha OJHOTrO pebeHKa’. [TocTaBIIMKAMM JETCKOTO
MUTaHUSI HA HAUMOHAJbHBIN PBIHOK SBISOTCS 107
Mpou3BoauTenei, B ToM uncie 10 KpymHbIX POCCUii-
CKUX KoMmaHuit. [Ipu cpegHerogqoBoOM TemIie TpuUpo-
cTa 0KoJO 1,4%PBIHOK AETCKOTO MUTAHUS ITPOAO/IKAET
0CTaBaTbCsI HeHAChIeHHBIM. Hanbosee BbICOKast OIS
MPOJaX AETCKOTO MUTAHMUSI B HATYPaJbHOM BbIpaske-
HUU TIPUXOOUTCS Ha MOCKBY (CBBIIIE TPETU HAHHON
MPOIYKIMU, peann3dyemori B LleHTpaJlbHOM peTruoHe),
IJe KUTeIN TPaTIT Ha Hero B 16 pas 6osblile B CpaB-

1
2

HeHUM co cpenHuM 1o Poccuu rokasarenem. Cripoc Ha
JleTCKoe MUTaHyue MeHbllle TOJIBEPsKeH CE30HHBIM KO-
Je6aHMsIM, B CPaBHEHUY C IPYTUMMU ITPOJOBOIbCTBEH-
HBIMM TOBapamMi (HaipuMep, MOpOKeHOe, IIOKOoJIa 1
Tp.), a HOpMa IpuObUIM BapbUpyeTcst B mpenenax 20
- 30%, 4TO CBUIIETENILCTBYET O GOJIBIIIOM MOTEHIMATIe
OTpacyin U ee IPUBJIEKATEIbHOCTY JIJIsT TOBAPOIIPOU3-
BofMTeNeit. VccienyemMblii pPHIHOK XapaKTepu3yeTcs
HEOJTHOPOAHOCTbIO, CBSI3AHHOM C OTIMUUSIMU JT0XO-
OB, MEHTaJINTeTa M KauecTBa >KM3HU HaceaeHus, a
TaKke C pyUCKaMM, CBOMCTBEHHBIMM cdepe TTPOyKTOB
JIeTCKOTO IIUTAHUS, YTO TIPEIbsIBISIET BHICOKME TPebO-
BaHMs K 6€30MaCHOCTHM ChIPbs, MATEPUAJIOB, YITAKOBKA
¥ IPUMEHSIEMbIX TeXHOI0ruit. TTocie 61aronpusTHOIM
TeHJEHIMM YCTONUYMBOTO POCTa POCCUICKOTO PBhIHKA
JIeTCKOTO MUTaHMS HACTYIIUT €ro COKpallleHIe B CBSI3U
C majieHne poKAAeMOCTH, Ha UTO 0OpallaloT BHMMA-
HM€e CITeIMaIUCThI B JaHHO 06macTu. Takoit MPOrHo3
MO3BOJM/ BBIIBUHYTH TMIIOTE3Y, YTO €MKOCTb, PbIH-
Ka CyxXUX MOJIOYHBIX CMeceil B CBSI3U C YMeHbIIIeHN-
€M CIIpoca Ha OTeYeCTBEHHYIO MPOIYKINIO (BKIOUas
CrielMaIM3MpOBaHHbIE TTPOAYKTHI IMETUUYECKOro Ha-
3HAYeHMS) U3SMEHUTCSI He3HAUUTeNbHO U B 2021 1. Oy-
IeT Ha ypoBHe4( ThIC. TOHH 151 BHyTPEHHETO IoTpe-
6reHus, 6e3 yueTta SKCIIOPTHO-UMITOPTHBIX OTIepaIiuii.
HepaBHOMEpPHOCTh pasBUTUSI MHAYCTPUM AETCKOTO
MIUTaHUS. M TecHast CBSI3b 0OBEMOB IMPOM3BOACTBA C
ToKasaTesieM POKIAeMOCTY, YKa3bIBalOT Ha HEOOXO-
JIMMOCTb TOCTOSSHHOTO MOHMTOPUWHTA JaHHOTO PbIH-
Ka U CreluaybHbIX UCCIeTOBaHU NUHAMUKA KOHD-
IOHKTYPHBIX COOTHOIIIEHUI CIIpoca U TpejIosKeHMUs],
a Takke yuera (akTOpoB BAMsIHMA. IIpexnie Bcero,
oco0ble MccIegoBaHMs 10 00ecrevyeHIo TPOTyKTaMM
MMUTaHUS HeOOXOOMMbI IPUMEHUTEIBHO K KaTeropum
CcaMbIX MajJIeHbKMX JeTeil, Kak Haubojee ySI3BMUMOIA
KaTeropuyu rpaskpaf. llenbio uccienoBaHusl SIBUIOCHh
MOCTPOEHMST TPOTHO3a BEIMUMHBI CITPOCA CyXUX CMe-
ceit nya Kateropuu geteit o 1 roga 1 060CHOBaHMe
OCHOBHBIX HampaB/ieHUIi BBIBOJA Ha TPaeKTOPUIO
YCTOMYMBOTO Pa3BUTHS PbIHKA AETCKOTO MUTAHUU

Mamepuanst u memodsl. Crieiinduka pbiHKa IPOIyK-
TOB JIETCKOTO MUTAHMS 0GYCIOBINBAET 0COOBIT METO-
INYEeCKUI MOOXOZ K er0 aHaau3y, OLleHKe TEeKyIero
COCTOSTHMS U pa3paboTKe IIPOTHO3a Pa3BUTHS. ITO 06-
YCJIOBJIEHO T€M, UTO MCC/IeJOBaHMIO IIOJ/IeXKaT He CaMU
TIOTPEOUTENM TTPOTYKIIUM — AETU PA3HBIX BO3PACTHBIX
KaTeropuii, a ux poauTenn. Pe3ynbTarsl uccieloBaHUS
BaKHBI JIJIT 000CHOBAHMSI TIPEIIPUSITUSIMU-TIPOU3BO-
JUTENSIMU NeTCKOTO MUTAaHKS MPOTHO3HBIX MOKa3aTe-
Jielt, IVIAaHMPOBAHUSI TIPOU3BOICTBEHHO MPOTPaMMBbI
B 1IeJIOM, 4 B paspese acCOPTUMEHTa, a Takke ¢ Aud-
(bepeHiMaIelt M0 BO3pacTHBIM KaTeropusiM JeTeit.

Bboposux, T. 3., JIagono, K. C., & CxBopuosa, B. A. (Pex.). (2012). [TpogyKTsl nuTaHMs 0181 fleTell paHHero Bo3pacta. Karasor. Paii-cTtumb.
AHanu3 poccuiickoro pbiHKa fgetckoro nutanus: urorn 2018 r., mporHos o 2021 r. 7 uionsa 2019 r. (7 uions 2019) Pexxum mocrymna:

https://marketing.rbc.ru/articles/10898/ (mata o6pamenusi: 17.10.2019)
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IIpu 3TOM Takke TpebGYyeTCs YUUTHIBATH OCHOBHbBIE
(axTopsl, BIMAIONIVE HA MMOTpebIeHe TaHHO Mpo-
IYKITAN.

Bbl1 poBeieH aHaM3 110 ompe/ie/ieHI0 KOHbIOHKTY-
pbI PbIHKA JIETCKOTO MUTAHUSI B HACTOsIIIlee BpeMs U
B TlepCIieKTuBe (MIPOTrHO03) JOJIKeH IpeJlliecTBOBaTh
aHaau3 0o6beMOB BhIMycKa B Poccum MaHHON Tpo-
IYKLIMY B HATypaJIbHOM BbIpaXkeHMM T10 MaTepuagam
opuLIMaNBHOM CTAaTUCTUKM>?, NTMHAMMKA KOTOPBIX B
paspese OCHOBHBIX ACCOPTMMEHTHBIX TPYII Ipe-
cTaBjieHa B Tabnuile 1.

IaHHbIle TAOIUIIBI TTOCTYKWIM OCHOBAaHMEM [IJIST Pac-
yeTa MPOTHO3HBIX MOKa3aTesieli crmpoca Cyxux cmecei
1 bopMyIMpoBaHusI ITyTelt pa3BUTHS JAHHOTO MTPOU3-
BOJICTBA.

B aToii cBsi3u 1151 popMIMpoBaHMS peaabHOM CUTYyalun
0 COCTOSTHMY KOHBIOHKTYPBI PbIHKA TT0 BCEM BO3pacT-
HBIM TPyIIam fAeTeli (BKIOUas CaAMbIX MaJIeHbKUX),
MOTPe6oOBaINCh  JOTOIHUTEIbHbIE  MCCTIeqOBaHMS,
YTOOBI HAPSIAY C JaHHBIMM OQUIIMATbHO CTATUCTUKYU
U OPYTUX COeNVaIU3UPOBAHHBIX MCTOYHUKOB TONY-
YnTh MHGOPMAIMIO HEIIOCPEACTBEHHO OT HAaCeJIeHMsI.
Ilnst onpenenenus (GaKTUUECKOM BEeIMUMHBI CIIpOCa
Ha MPOAYKTHI ETCKOTO MUTAHUSI UCCIeN0BaHNe TpPo-
BOAMJIOCHh METOIOM aHKeTHMPOBAHMS IO CIelMaJbHO
pa3paboTaHHO aHKeTe. B cocTaB aHKeThI BXOAMIN 12
BOTIPOCOB, KOTOPBIE TTO3BOMMUIM YCTAHOBUTD: YACTOTY
MpuobpeTeHuss JeTCKOTO MUTAHUS; pasMep OgHOpa-
30BOJt TOKYIIKM; TIPeIOYTUTENbHBIN (opmaT roro-
BOTO TPOAyKTa (Macca M3[ennsi); OCHOBHbIe KpUTe-
puM BbIGOPA TMPOAYKIMM; UbMMM PEKOMEHAAIUSIMMU
MOMB3YIOTCS POOUTENN TIPU COBEPIIeHUM TOKYTIKU;

Tabmuua 1

BeJIMYMHA JO0X0AAa Ha OJHOTO YieHa CeMbM; HeJOoCTaT-
KU, CBOVCTBEHHbIE TAHHOI TpyTIIe MPOAOBOIbCTBUS
IJIs JeTeit ¥ Op. AHKeTHBIM OIIPOCOM ObLIM OXBaue-
HbI 120 pecIOHAEHTOB, Cpeayt KOTOPbIX 98% skeHUIMH
u 2% myxunH. O6paboTka JaHHBIX MPOU3BOAWIACH
TPaAUIIMOHHBIM METOIOM, Ile KOJIMYeCTBEHHbIE I10-
KasaTeju OmnpenesisiiCch B BUe CpegHeB3BelleHHbIX
BesimuyH. Hapsiy ¢ 3TUM 10 TaHHBIM O(PUIIMaIbHBIX
MCTOYHMKOB YCTAaHOBJIEHBI U3MeHeHMe nemorpaduye-
CKOJ CUTyalluM, a TakKe YMCIIO eTei, HaXOsIIIXCs
Ha MCKYCCTBEHHOM BCKapMJIMBaHMUM, a TaKKe HYKIa-
IOIIMXCST B 0COO0OM MUTAHUM (CTPAfAIOMYX PasHOTO
porma 3abo/ieBaHUSMM, B TOM UKCIe a/l/IepPruuecko-
ro xapakTepa). Pelpe3eHTaTMBHOCTb MCCIeAOBAHMS
MOATBEPXKIAETCSI TPUMEPHBIM COOTBETCTBUEM ITOJTY-
YEeHHBIX ¥ paCcCUMTaHHbIX OOIIMX ITOKa3aTesIei crpoca
(c He3HAUUTETbHBIMYM OTKIOHEHUSIMU) TaHHBIM OU-
LIMaIbHOM CTaTUCTUKN.

HpOI‘HOBHaH BeJIMYMHaA CITPOCa Ha IIPOAYKTBI JE€TCKOIO

MUTAHUS (CHH") — cyxXue cMecu orpezensiiach mo ¢op-
myJie:

ml
CHHH = ZJZlqiNj-t-fij (D)

i=1j=1

rae g, — yAeabHOe IorpebneHue cmeceii i-ro Buma
(Hopma pexkomMeHpyemass MuHsznpaBom P®; r/cyr);
N,- uncneHHOCTD JleTeli j—ii BO3paCTHOM TPpyIIIbI (CO-
IJIaCHO peKoMeHAalnuu MMH3IpaBbl BbiIeJI€HbI TPU
rpymmsl geteii: oT 0 7o 3-X MecsileB; OT 3 A0 6-Tu Me-
CSILIeB; OT 6-TU Mecs1eB 10 1-ro roga); t — mepmuom, uc-
KYCCTBEHHOTO BCKapMJ/IMBAHMUS JI€Tel j—ii BO3PaCTHOM
TPYIINBI, THEI; fi].— (akTopsl, BAMSIONIME HA TOTpe6IIe-
HMe MPOIYKIUY i—TO BUAA j—11 TPYTTION JeTeii.

Junamuxa 06semo8 evinycka demckozo humarus é Poccuu 3a nepuod 2016-2018 2z

BenmunHsbI 1Mo rogam Temm pocta, %

T IIbI IPOAYKTOB
pyn poayie 2016 2017 2018 2017/2016 2018/2017

KonynyecTBo poguMBIINXCS JEeTe, ThIC. Yel. 1888,7 1690,3 1604,3 89,5 94,9
KoHcepBbl MSICHBIE [IJIsI IETCKOTO IMUTAHMUST, My0 26,3 26,1 32,6 99,2 124,9
Cmecy MOJIOUHBIE U TTPOAYKTHI B KUAKOI (hOpMe [IJIsI leTeii paHHEeTro 79,9 120,1 159,4 150,3 132,7
BO3pacTa, ThIC. T
MoJioKo cyxoe M CMecH Cyxye MOJIOYHbIe JJi eTeli paHHero BO3- 16,5 19,1 19,4 115,8 101,5
pacra, ThIC. T
KoHcepBblI 1151 1eTCKOTO MUTaHMs Ha QPYKTOBOI 1 PPYKTOBO-0BOIIL-
HOJ OCHOBe, IIPOLYKIMSI COKOBast U3 GPYKTOB U (GPYKTOBO-OBOIHASI 4246,8 3978,4 3813,1 93,7 95,8
JLJIST e TCKOTO TIUTAHUsI, Myb
IIponykiuys Ajist [eTCKOro NUTaHusI Ha 3epPHOBOJ OCHOBE, ThIC. T 16,9 17,6 16,1 104,1 91,5

* CocTaBjIeHO aBTOpaMy Ha OCHOBAHMM JaHHbBIX 0uIanbHOM cTaTucTuki (“UToru paboTsl IIPEANPUSTIIL TUIIEBOI 1 TIepepabaThiBao-
1iei nmpomsiinuieHHocT Poccnnu 3a 20177, 2018; “Utoru paboThl IpeaNpUITUiA MAIIEBO 1 TTepepabaThiBaOLIel MPOMBIIUIEHHOCTY Poc-
cum 3a 20187, 2019; “TpymHOe BcKapMIMBaHMe JeTeli mepBoro roza xxusHu. GepepanbHasi QTyX6a rocygapcTBeHHOM cratuctuku”, 2018).

3 WToru paboTsl IIPeaIIpUsTHIL TAIIEBOI 1 IepepabaThiBaroleit mpoMbliieHHoCcTH Poccun 3a 2017, [InieBast MpOMBILIUIEHHOCTD, 2018,

3,6-7.

4 HWrtoru paboThI IIPEANIPUSITHI TUILEBOI 1 IIepepabaThiBaoLIei MPOMbIIUIeHHOCTY Poccum 3a 2018, IInineBast IpOMBIIIIIEHHOCTh, 2019,

3,12-13
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PesynbTaThl

AHanu3 moy4yeHHbIX pacueTHBIM ITyTeM MoKa3aTeneii
TIOATBEPAWI HeCTAOWIbHOCTb CUTyallMM Ha WUCCIe-
JlyeMOM pbIHKe 3a IMOCAeJHMe TPU rofa. YCTonumuBas
TeHJeHLIMS POCTa MMeJia MeCTO TOJbKO B KaTeropmum
«MOOKO cyxoe 1 CMeCU Cyxue MOJIOUHBIe [IJiS leTei
panHero Bo3pacta» (B 2017 r. u B 2018 r. cooTBert-
cTBeHHO Ha 50,3% u Ha 32,7%), TOra Kak 10 OCTajIb-
HBIM TPYIIIIaM JeTCKOT0 MUTaHus HaGIoganich rmepe-
nazpl. B HacTosIlee BpeMsi TOJIbKO JIBe OTeUueCTBeHHbIe
komranuu (Madamnpum u dapmasikar) OCyIIeCTBISIOT
MPOU3BOJICTBO OETCKUX CYXUX CMeceil, OCTaJlbHbie
MpeATnpUsTUS TPeUMYIIeCTBEHHO MMIIOPTUPYIOT TO-
TOBBIIi TPOAYKT .

PesynbTaThl aHaMM3a MOATBEPKOAIOT TUIIOTE3Y O He-
YCTOMUYMBOCTY JAHHOTO pbIHKA, HA KOTOPOM HAabJIIo-
JlaeTcsl IepepaclpenesieH)e CerMeHTOB JeTCKOTO
MUTAHUSI B TOJIb3Y MOJIOUHBIX CMecCeil U TIOSBIeHUe
HOBBIX aCCOPTUMEHTHBIX MO3UIMIA, MOJOBMHA KOTO-
PBIX TIPUXOAUTCS HA MPOTYKTHI MUTAHUSI B OaHOUKAX,
B TOM umciie okono 60% — Ha coku, 20% — Ha Kallu,
TBOpPOXXHBIE M3Aenus u ap. Kpome Toro, nanHbie odu-
LIIMAJIbHOV CTATUCTUKYU B T€UEHMeE To/ia TTOABEPratoTCs
KoppekTupoBke. [Ipy aHanu3e KOHBIOHKTYPHI PbIH-
Ka JeTCKOTO MUTAaHUS HEeKOTOpble aBTOPbI OTMEUaloT
TIpeBbIIIIEH e BEIMUMHBI TIOTEHIMATbHOTO HOTpesie-
HMS JETCKOTO MUTaHUSI B HATYPJIbHOM BBbIpasKeHUU
Haj ¢GaKkTUUeCKMM, KOTOpOe COCTaBJISIeT: MO0 MOJIOU-
HBIM cMecsIM — 12%, Kamiam — 67%, cokaM U Iope —
100%, a B TOBapHOI TpymIie «3aMeHUTeIU TPYTHOTO
Mosoka» (3TM) — 25%. O6beM MPOU3BOACTBA TOBAP-
Ho¥i rpynnbl 3['M cocrasnsier 0k0m040 TBIC. TOHH, U
CMeMaaUCThl, HECMOTpPSI Ha OTCYTCTBUE POCTa POXK-
JlaeMOCTH, IPOTHO3UPYIOT MOBBIIIIEHNE BbIITyCKa JaH-
HOT'O TIPOJIyKTa N0 YpOBHS cBbIlie 70,8 ThIC. TOHHS.
CBOJ1 MPOTHO3 OHU CBSI3BIBAIOT C MIPEyCMOTPEHHBIM
[TpaBuTenbcTBOM P® CTpoMUTEIBLCTBOM HOBBIX 3aBO-
JIOB I10 TIPOM3BOACTBY AE€TCKUX MOJIOUHBIX cMeceit, Ta-
Kasl TIOJINTYKA O0YCIOB/IEHAa CTPeMJIEHMEM OTTECHUTh
TpaHCHALMOHAJIbHbIE KOPIIOpAllNY, 3aHSThbIEe MPOU3-
BOJICTBOM cMeceit B Poccuu 1 BbIITH Ha pbIHOK 3T'M
Kurasi c mpoaykiimeii mpousBeqeHHo 1 pachacoBaH-
HOII Ha TEPPUTOPUM Hallleli CTPaHbl, TAe JaHHBIN MPO-
VKT TOMb3YeTCS TOCTATOUHO BBICOKMM CIIPOCOM.

OO0Ccy>KaeHMe MOTyYeHHbIX Pe3y/IbTaTOB

[Mocste MpoBeeHMs] aHKETVPOBaHMsI ¥ 06pabOTKM IT0-

5 Kak opraHu3oBaTh OM3HEC IO MTPOU3BOACTBY JETCKOTO MMUTAHMS.
proizvodstvu-detskogo-pitaniya/ (mata o6pamenus: 17.10.2019)

JIY4eHHOI MHGOpMAIM 0COOYIO BAXKHOCTD IIPeNCcTaB-
JISIIO yCTaHOBJIEHMEe 0a30BbIX MOKa3aTeseit, a Takke
(hakTOpOB, BAMSIOLIMX Ha BbIGOP TEX MIIM MHBIX IIPO-
IYKTOB JIeTCKOTO IuTauus. 1o 3aBepiieHn aHaamu3a
MOTyYeHHO MH(OPMAINK COCTOSIIOCh 06CYKIEHUE
PesybTaTOB MPOBEIEHHOTO VCCTIeJOBAHMS.

Oco6oe BHMMaHMe ObIIO yaeaeHo JeMorpaduuecKuM
(¢akTopam, KOTOpble OKa3bIBAIOT HEIIOCPEICTBEHHOE
BAMSIHME HA FapMOHM3AIMIO CIIPOCa M MpPeIIosKeHUs
Ha pbIHKe JIeTCKOTO MUTaHus. B 3TOi CBSI3U yueTy 3a
nepuox 2015-2018 rr. moayieskain: TeMITbI pOCTa/CHU-
SKeHUS pOXKIaeMOCTH ; TeHI€PHbIN MPU3HAaK (TI0JI0BO3-
PacTHOJ COCTaB JIeTeil U B3pOCIbIX), TEMITBI MUTPALiUN
HacejieHMs; BeJIMUMHA [OXOJA Ha OZHOTO ujeHa ce-
MbJ; TTOKyTIATeIbHasI CIIOCOOHOCTh; MECTO MPOXKMBA-
HUA (TOPOL, CcenbCcKas MeCTHOCTb). Hanmpumep, B celib-
CKOJ MeCTHOCTU MaTepu uailie KOPMSIT AeTel TPyabio
U IUIIEeN, TPUTOTOBIEHHON B JOMAIIHUX YC/IOBUSIX.

He BbI3bIBAeT COMHEHMUS, UTO MPOTYKTHI IETCKOTO TTN-
TaHMsI, KaK 1 JIeKapCTBEeHHbIE CPeJICTBA, TO/DKHBI COOT-
BETCTBOBATh TPe6OBaHMSIM 6€30MacHOCTY M KavyecTBa
MHTPEIMEHTOB; TOUHOCTU JO3MPOBAHMUS; YUUTHIBATH
BO3MOKHbIE TTOC/Ie/ICTBYS, 3aBUCSIIME OT ITPaBMUIbHO-
CTU UX IIPUTOTOBJIEHUS U yIIOTpebieHus. Ocoboe BHU-
MaHMe BbI3bIBAIOT O UIIMaIbHbIe TaHHbIE POCCUIICKOI
CTATUCTUKY, COIJIACHO KOTOPBIM 3a TMOC/TeIHME TOMAbI
HaO6JII0aICs POCT UMC/Ia HOBOPOXKIEHHBIX C BPOSKIEH-
HBIMM QJIJIEPTUUECKYMM Y TeHEeTMUYECKMMU 3a001eBa-
HUSIMU, KOTOpbIe, OTHAKO, HEe BBIJIEISIIOTCSI B pas3jiesie
MIPOM3BOMCTBA MPOAYKTOB muTauus. Tak, 35-40% ne-
Tell B Halllell CTpaHe CTPaJal0T MUILEBOI a/iepruein
Y HY>KIQI0TCSI BO BCKApMJ/IMBAHUY CIIeiMaan31pOBaH-
HBIMM TTPOAYKTaMM; CBbIIIE 25% - B HM3KOIaKTO3HBIX
u/mu 6e371aKTO3HbIX cMecstx (JlykostHoBa, 2012; Jyko-
sTHOBa 1 1Ip., 2013; JlykosiHOBa, 2016)".Takast cuTyanms
BO MHOTOM ompefennia TeHAEHIMI0 pOoCTa MpOoAak
CIlelMabHbIX CMeceii O/ JeTeit ¢ pasHbIMM 3a6oie-
BaHUSIMM, OIHAKO MPeIIIPUSITUSIM BCe paBHO TpebyeT-
Cs1 YBSI3bIBATh aCCOPTUMEHTHYIO TIOJUTUKY C TaHHBIM
axropom. Tak, 3a ucciaemyemblit epuom, yaeabHblii
BeC cMeceii I JeTeit, cTpaJamlinux ajieprieii, B 006-
meM o6beMe peann30BaHHOM MTPOAYKIMM TTOBBICUIICS
¢ 6,2 1o 10,8%, a ¢ 3a60/1eBaHUSIMU MUIIEBAPUTE/Tb-
HOTO TpakTa - ¢ 10,3 1o 14,6% (bapanos, & TyTenbsH,
2010). YBenmuumiicst CIpoc U Ha Jieue6GHble KOHCEPBHI,
NpenHa3HauYeHHble ST JeTel, cTpajaroliuX Muesno-
HedpUTOM, aHeMMeli, HapyllleHreM o6MeHa BelllecTB
u Tp. VIX UCIIONb30BaHMe CIIOCOOCTBYET 00IeruyeHNIo
TeueHUs] 3a060/IeBaHN, YCKOPEHUIO BbI3IOPOBIEHUS,

(2015-05-06) https://moneymakerfactory.ru/biznes-idei/biznes-po-

¢ PBIHOK JI€TCKOTO MmuTaHust Poccun: nmepcrekTuBbl 3aBoaoB 3IM ( 11.07.2019). Pexxum pocryma: https://www.dairynews.ru/news/rynok-
detskogo-pitaniya-rossii-perspektivy-zavodov.html). (zata o6pamenusi: 17.10.2019)
7 TyrenbsH, B. A., & Konb, U. 4. (2004). Pykosodcmeo no demckomy numatuio. — M.: MeguuyHckoe MHGOPMaIMOHHOE areHTCTBO, 664 C.
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TIpenyTpeXkIeHNI0 PeIUAVBOB U OCIOXKHEHM 6oes-
HM. JaHHble (GaAKTOpPhl HEOOXOAMMO YUMUTBHIBATb IPU
(bopMupoBaHMM TPOTHO3HBIX ITOKasaTeseil IPOu3-
BOZCTBA JIETCKOTO MUTAHUS U BEJIMUMHBI €0 MPeio-
SKeHMsI Ha pbIHKe. IIpoBeieHe Takoro MCCIeqoBaHMs
TI03BOJISIET BBISBJISITH ¥ YUMUTHIBATh U APYIUE aCIEKThbI
IeTCKOTO MUTaHMS, TaKMe KaK: HasHaueHMe, COCTaB,
OT/INYMS B CTPYKTYPE PasHbIX TPYIIT MPOTYKIIUK U .

TpaguLIMOHHO MPU TPYIIIMPOBKE MUTAHUS OJIsS JeTeit
3a OCHOBY IPMHMMAIOTCSI MeTomuuecKkye peKoMeH1a-
uuu MP 2.3.1.2432-08.8

OnHako HEeMOJIHOTA OXBAaTa Pa3HbIX BUAOB MPOTYKTOB
MUTaHUS [ JeTeit M HeToCTaTOUHbIN yueT Ghusumo-
JIOTUYECKOTO U MeAUIIMHCKOTO COCTOSIHUSI TIPUBOISIT
K OTCYTCTBUIO €AMHOV TOUKM 3peHUs Ha JaHHYIO MPo-
6/1eMy Cpeny YYeHbIX M CIIEeLMaTINCTOB Y CTAHOBSITCS
TIPUYMHOI BHECEHUs KOPPEKTUB B CIIOCOO Kimaccudu-
Kauuu aetckoro nutanusi. CoriacHO OOHOMY TTOAXORY,
MPOJYKThI MUTAHUS JIJIS 3MIOPOBBIX JIeTeil B BUIe KOH-
cepBoB AupdepeHIIMPOBaHbI 10 I'PyIaM: (PpyKTOBbIE,
OBOIIIHbIE, MSICHBIE U PBIGHBIE, KOTOPBIE JIajiee pasrpa-
HUUYKBAIOT B 3aBUCMMOCTHU OT COCTaBa MHTPEAMEHTOB.
K rpymiie neue6HO-TpodMUIaKTUUYECKMX KOHCEPBOB OT-
HeCeHbI MPOYKThI, KOMITIOHEHTBI KOTOPBIX, OKa3bIBAIOT
aKTMBHOE BO3IeliCTBME Ha OopraHm3M pebeHKa (Kapo-
TUH, NIeKTUH, NKILeBble BOJIOKHA). Hapany ¢ atum, B.
CeBepbsIHOBA IIPY CUCTEMATHU3AIMM JIEUEOHBIX KOHCEP-
BOB ISl yueTa UX KOHCUCTEHIIMM BbIOENSIET TPYIIbI:
mopeobpasHble, MPOTEPThie (TOMOTEHU3VPOBAHHBIE),
KpyIHOM3MeIbUueHHble 60 B BuIe KycoukoB (Ce-
BepbsiHOBa, 2003). [Ipyrue aBTOpbI KIacCUDUIMPYIOT
JleTCKoe TTUTaHue, UCXOMs U3 crielu@uKu BO3pacTHOTO
MeTabonu3Ma 3M0POBBIX OeTeil, MPObUIAKTUKUA MU
CBeIeHNsI K MMHMMYMY Haubojiee pacrpoCcTpaHeHHbIX
3a6oeBanuit (ABepbsHOBa, ['acioBa, & MiBaHoBa, 2011;
PsizanoBa, 2012).[laHHas mpob6aeMa MOKET ObITh pas-
pellieHa IMMyTeM COBMECTHBIX UCCIeAOBAHUI YyUeHbIX
pasHbix cdep (MeaMKoOB, GU3MOIOTOB, TEXHOIOTOB U
IIp.), Pe3yJIbTAaTOM JeSITeIbHOCTY KOTOPBIX CTAHET ey -
HbI KI1accubUKaTop /I JaHHO PO 0BOIbCTBEHHO
TPYIIIIbI, YYMTHIBAIONIVIT BO3PACT AeTeil U ieue6HO-03-
JIOPOBUTEIbHbIE peKOMEHAAINN.

Oco6yi0 KaTeropmio JEeTCKOTO MUTAHUSI TPeICTaBIISIO
CMeCH, KOTOPbI€ MOTYT GbITh KaK CYXMMM, TaK M K-
kuMu. CMecy 0671aaloT pSIOM MTPEeUMYIIECTB, COCTO-
SIIUX B CAeOyIOIIeM: TOTOBHOCTh K YIOTpeOG/IeHUIO;
TOYHOCTH JO3UPOBAHMSI IIOPOILIKA ; TAPAHTUS XOPOIIET0o
KavecTBa MPUMeHSIeMOJi BOIbI.

O6o61IeHe pasHBIX ITOAXOAOB K KiaaccuguKaium
cMeceit TIeTCKOTO MUTaHMS TOKasalio, YTO IMPOU3BO-
IUTEeNSIM TaHHOM TPOAYKIMU TpU GOPMUPOBAHUU U
TJIAaHMPOBAaHMYM aCCOPTMMEHTA HeoO6XOOMMO KiacCu-
(umpoBaTh UX B pa3pese Tpex BO3paCTHBIX IPyIIN’:

1. Haya/sbHBbIE (CTApTOBbIE), MpenHa3HAUYeHHbIe IJIsT
JleTeli TIepBbIX UEThIPeX-IIeCT MeCSIeB KM3HMU.
ITo cocTaBy OHM MaKCMMaJIbHO COOTBETCTBYIOT OCO-
GeHHOCTSIM OOMeHa BelleCTB U MUIeBapeHusI ae-
Tell 9TOM BO3pacTHOI rpynisl. [Ipu Mpou3BoCTBE
cMeceif CHUDKAIOT YPOBEeHDb 0eJika, UTOObI Komuue-
CTBEHHO TIPUOIM3UTD €r0 colepskaHe K IPYTHOMY
MoJI0Ky. COCTaB KMPOBOTO KOMITOHEHTA Hayasb-
HBIX CMecei TaKKe alaliTUPOBaH K XXMpaMm >KeHCKO-
ro MOJIOKa. B cocTaBe yIJIeBOOB BhIPAOOTKY B KU-
MIeYHMKE T10JIe3HOM MUKPOMIOPhl CTUMYAMUPYIOT
MOJIOYHBIN caxap (J1akTo3a) U NeKCTPUHMAIbTO34;
YUUTHIBAIOIIYE TTOTPEGHOCTU AeTeli BTOPOTo IT0-
JIYTOAVSI KU3HU B GeJIKe U psile MUHepaabHbIX Be-
IIecTB. B cocTaBe KMPOBOrO KOMIIOHEHTA Ipeo6-
JlaJlaeT MOJIOUHbIN KU, a coflepskaHue YI/IeBOIOB
¥ MMHEpaJbHbBIX BellleCTB HECKOJbKO BBIIIE, UEM B
Hava/IbHbIX CMEeCSX;

MUCHOb3yeMble Ha ITPOTSIKeHUY TTepBOTO rofia Ku3-
Hu peberka (ot 0 10 12 MecsIIeB), IO COCTAaBY CXO-
KM€ C OMMCAaHHBIMMU BbIIIIE CMeCsIMU. B 6eIkoBoM
KOMITOHEHTE MOTYT Ipeo6iafaTh ChIBOPOTOUHbBIE
6enku win KazeuH. CylecTByeT MMUPOKas JIMHe -
Ka cMeceii Ol JaHHOM BO3paCTHO IPYIINLI JIeTeid,
B TOM YMC/Ie: afalTMPOBaHHbIe (KMCIOMOIOYHbIE
M C HYKJIEOTUIAMM); MOJIOUHbIe (C OubumodbaKTe-
PUSIMM U CIIeHMaJIbHbIMMU Jo6aBKaMu — Tpebuo-
TUKaMM), CIIOCOOCTBYIOIIVE POCTY B KUIIEUHUKE
peGeHka 6udumobaKkTepuit, C 3aryCTUTEISIMU;
aJlanTUPOBaHHbIE MOJIOUHBIE [IJIT HeTOHOIIEHHbIX
u mMasioBecHbIX Aetelt (Jlamomo, 2009; Jlamomno, &
HOpyxununa, 2008; Jlamono, & JlaBposa, 2012).

He BbI3bIBAa€T COMHEHMSI TOUKA 3PEHUST YUEHBIX, ITpeJ -
JIaTaloNIMX yBSI3bIBATh JETCKME MOJIOUYHbIE CMeCU TIPO-
(punakTMUECKOrO U JIeUeOHOT0 Ha3HAUEHMSI C XapaKTe-
pOM HapylIlleHMit y feTeit, myTeM nuddepeHInanm ux
10 TPYyTIaM: a) MOABEPKeHHbIE aJlJIeprUuecKuM peax-
LMSIM WU PUCKY ajiepruu (TUIoajjiepreHHbie CMecH);
6) He mepeHoCsIIye MOJOYHBIN caxap (JJaKTO3y) — HU3-
KO- ¥ 6e3/1aKTO3HbI€ CMeCH; B) MOABEPKeHHbIE TIKe-
JI0¥1 aytepruy K 6eJIkaM KOpOBbero MoJioKa (Ha OCHOBe
M30JIATa COEBOT0O Oenka M TUAPOAM3aToB Oenka (Jlo-
maunHckuit, Jlykamesuy, & Ilamok, 2009; Ky3He1oB,
Jlech, XoBaHOBa, AHTHNOBA, & Penuk, 2016).

CHELU/ICl)I/IKa JETCKOIO IIMTAaHMA COCTOUT B 4YaCTOM He-

MeTtonmueckue pekomenmanyy MP 2.3.1.2432-08 «Hopmbl (pusnonornyeckux mMoTpe6GHOCTel B SHEPTUIM U MIUILEBBIX BeIllecTBax I pas-

JIMYHBIX T'PYIIN HacereHus Poccuiickoit ®emepaiinm» (YTB. [JIaBHBIM TOCYIapCTBEHHBIM CaHUTAapHbBIM Bpauom PO 18 mekabpst 2008 r.).
Pexxum moctyma: https://www.rospotrebnadzor.ru/documents/details.php?ELEMENT ID=4583 (mata o6pamienusi: 17.10.2019)

Jlasapesa, I. 10., [TogkonsuHa, B. A., & Mynnasposa, 3. A. (2008). Zlemckoe nhumanue. [TOMHBIN CIIPABOYHUK. IKCMO.

96




COBPEMEHHOE COCTOSHUE 1 ITPOTHO3 PA3BUTHA ITPOM3BOACTBA JETCKOI'O IIMTAHUA

COBIIAEHUM IIpeAIlouTeHM) IOKyIaTenei (pomure-
Jeil) M HEeNMOCPEeACTBEHHBIX MOTpebuTesneit (mereir).
Kpome TOro, BaXXHBIM YCJIOBMEM BbIOOpA MPOMYKTA
JOJDKHBI SIBJISITbCS MEeOVLIVHCKMeE TMOKa3aHus U MHe-
HMe COOTBETCTBYIOIIMX CIIEeMalNCTOB, YTO He Bcerga
YUYUTBIBAETCS IIPU NOKYyIKe. B 3TOM CBSA3M M3y4yeHMe
MOTPEOUTENECKUX MTPEATIOYTEHNIT C YUETOM BCeX (hak-
TOPOB BIMSIHUSA SIBJISIETCS] B&KHOM 4aCThIO MCCIe0Ba-
HMS PbIHKA JeTCKOTO IUTaHMS.

IIpn aHanm3e MPOTYKTOB JETCKOTO NMUTAHUSI 0Coboe
BHUMaHME YAENSUIOCh 3aMEeHUTENSIM TPYAHOTO0 MO-
soka (manee 3I'M). OO1IEN3BECTHO, UYTO TOJBKO ecTe-
CTBEHHO€ BCKapMJMBaHMe IeTeli MOKeT TMOJTHOCTHIO
YIOBJIETBOPSITh MTOTPEGHOCTY HOBOPOKIEHHOTO B ITH-
TaTeIbHBIX BeIecTBaX, MUKPOJIEeMEeHTaX U BUTAMMU-
HaX, 3alUTUTb OT UHMEKIMIi, TpeayrnpeauTb pa3Bu-
THe pa3sHbIX 3abojeBaHuit. Hu ogHa MOJIOUYHAsT CMeCh,
KaKoJ1 6bI KaueCTBeHHO OHa HM OblIa, He CIIoCOOHa B
TOJTHOV Mepe TMTIOBTOPUTH COCTAB MaTepPUHCKOTO MOJIO-
ka. OHAKO CYIIeCTBYeT P MEAUIIMHCKUX TTPOTUBO-
TOKa3aHMif, KaK CO CTOPOHBI MaTepy, Tak U pebeHKa
(HeTOHOIIEHHOCTh, BPOKAEeHHbIE TIOPOKU U NP.), CITy-
Kallye OCHOBaHMEM [JIS UCKYCCTBEHHOTO BCKAapMIIU-
BaHMsl. Kpome Toro, meTeir, HauuMHasi ¢ 5-6 mecsiieB

(rpymHMUKM) U C 4-5 MecsilieB (Ha MCKYCCTBEHHOM
BCKapMJ/IMBAHUM OT POXKIEHMS), HAUMHAIOT IIPUKaAPM-
JIMBATh, MOCTEIIEHHO YBEIUYMBAS COCTAB U KOTUUECTBO
MPOJIYKTOB COIJIACHO PEKOMEeHAYyeMbIM HOpMaM CO-
Iep>kaHusT SHepruu, 6eIKOB, KUPOB, YIIeBOmoB (JIyH-
ouHa, & dkosjieBa,2015).BcemupHoit Opranusaryein
3npaBooxpaHeHnusi (BO3) ycraHoBjieH dusmonoruye-
CKY HOPMaJIbHbBIN CPOK I'PYIHOTO BCKapMJ/IMBAHMSI: OT
0 mo 1 roga 3 mecsiieB!®!. B Poccun Ha qoiii0 MiIaieH-
11eB, TTOMYYaOIIUX IPyAHOE MOJIOKO B BO3pacTe A0 3
Mecsiues, mpuxoautcsa 80%, mo 6 MecsiieB — 56%, Oo
12 mecsineB — 40%. YuuTbiBasl BBICOKYIO 3HAUMMOCTb
obecrieueHUsI BBICOKOKAUECTBEHHBIMM ITPOOYKTaMM
MUTaHUS JIeTell CaMOro paHHero BO3pacTa, B pamMKax
HAaCTOSIIEro MCCaenoBaHMs OblIa TaHa OIleHKa CTele-
HU yIOBJIETBOPEHMS CIIPOCa Ha 3aMeHUTeIU TPYIHOTO
MOJIOKa.

Vcrionb3oBaHue mpejioskeHHOM (opMyJIbl IO pacueTy
MMPOTHO3HOM BEJIMUMHBI CIPOCAa HA TMTPOAYKTHI IETCKO-
ro nmutanust (CAIIm) mo3BOAMIO pacCUUTaTh MPOTHO3
TOTPeOHOCTU cMeceil IJig JeTeil paHHero BO3pacTa
Ha niepuon 2019-2021 rr. Ha OCHOBAaHMM HOPM IIOTpe-
GreHus, peKoMeHayeMbIX MuH3apaBom P2, Pacuer
MMPOTHO3HBIX TTOKa3aTesneil MPOBOAUIICS METOLOM 3KC-

Tabnuua 2
O6sembl hakmuueckozo npouzsodcmea cyxux cmeceti 3a nepuod 2016 — 2018 zz. u no npozHo3y Ha nepuod 2019 -2021
2"
dakTHyeckne IIporHosHbie
IMokasaTenu oKasaTejy 1o rogam oxKasaresy 1o rogam
2016 2017 2018 2019 2020 2021
KonyuecTBo eTeit Ha MCKYCCTBEHHOM BcKapMauBaHuy oT 0 1o 3-X Mecsiles, 290,9 2772 2657 2663 2603 2533
TBIC. Yel.
KonyuecTBo eTeit Ha MCKYCCTBEHHOM BCKapMJIMBAHUY OT 3 0 6-U MecsILeB, 1069,0 9567 908,0  901,1 8724  840,6
TBIC. Yel.
KonuuecTBo feTeit Ha MCKYCCTBEHHOM BCKapM/IMBaHMM OT 6 MecsiLeB 10 1-To 11143 9973 946,5 9394 9094 8762
ronia, ThIC. Yell.
IToTpe6HOCTB CyXMX CMeceit LISl IeTeit Ha UCKYCCTBEHHOM BCKapM/IMBAHUM OT 2985 2844 2726 2732 2671 2599
0 1o 3-x MecsILeB, T
IToTpe6HOCTH CyXMX CMecet ISl eTeit Ha UCKYCCTBEHHOM BCKapM/IMBAHUM OT 9621 3610 3172 3110 3185 7565
3 00 6-u MecsLEeB, T
IToTpe6HOCTH CyXMX CMeceii sl eTeit Ha UCKYCCTBEHHOM BCKapM/IMBAHUM OT 15043 13464 12778 12682 12277 11829
6 mecsieB 1o 1-ro roga, T
IToTpe6HOCTh aAANTUPOBAHHBIX CYXMX MOJIOYHBIX CMeceil, T 27649 24918 23676 23524 23133 21993
IMoTpe6HOCTb MPOUMX CYXUX CMeceit, OT 6 MecsIieB 1o 1-ro ronga, T 16998 15213 14439 14330 13872 13366

** CocTaB/IeHO aBTOPaMy Ha OCHOBAHUY JAHHbIX OPULIMATBHOM CTATUCTUKY M PEKOMEHJOBAHHbBIX HOpM ToTpe6nenus. (“TpygHoe
BCKapMJIMBaHMe JeTeii IIepBoro roaa xusun. demepanbHas C1yk6a rocygapcTBeHHo cratuctuku”, 2017).

10 MeskmyHapOmHBIV CBOJ, ITPABM/I MapKeTUHTa 3aMeHUTeNelt TPySJHOTO0 MOIOKa. MeXIyHapogHbI JoroBop. PYKOBOICTBO 1O CBOAY IIpa-
B, FOHUCE®, 2003 roa. Jara npunstus: 01 mast 1981. Peskxum mocrymna: http://docs.cntd.ru/document/902010094 (maTa o6paiieHus:

17.10.2019)

MeskIyHapOIHbIN CBOJ, MTPaBWJI IO COBITY 3aMeHUTeIel IPyIHOTo Mosioka, BcemupHasi Opranusanus 3apaBooxpanenus, 1981 r. Pexxum

nmocryna: URL: https://apps.who.int/iris/bitstream/handle/10665/40382/9241541601_rus.pdf;jsessionid=BD6C665C421E23A1926D256B8B

1BCC45?sequence=2 (maTa obpaiuenus: 17.10.2019)

12 PekoMeH/IyeMble HOPMbI JIEUeGHOTO MUTAHUS (CPeSHECYTOYHBIX HAGOPOB OCHOBHBIX IMMIIEBBIX TPOLYKTOB) 17151 6 peMEHHbIX Y KOPMSIIIMUX
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tpanossiuu (tabmuia 2). [pu aTom u3 06I1Iero Komm-
yecTBa ()aKTOPOB BO BHUMAaHME ObUIM MIPUHSITHI TEM-
I1bI M3MEHEeHMS UYMCIEHHOCTHU eTell, HaxOOAIWMXCsl Ha
JMICKYCCTBEHHOM BCKapMJIMBaHUM B paspese TpexX BO3-
pPacTHBIX IPyNIl, a TaKke [0Ka3aTellb, YYUThIBAIOIINI
JIVHAMMKY POKIAeMOCTH.

CormocTaBjieHMe pacueTHBIX ITOKasaTesleil ¢ obbema-
MM (akTMUeCKM BBIMYIIEHHOV MPOOyKIMK (Tabnuiia
1) mokasaso HeAOCTAaTOK MPOM3BOACTBA CYXUX CMeceii
OTeUeCTBEHHBIMM NPeNnpUITUSIMU. [ BbISIBIEHUS
CTeIeHy YIOBJIeTBOPEHHOCTY HaceeHMs GbIIO poBe-
IIeHO McCeqoBaHye oTpebuTeseit JeTCKOTO MUTaHMS
MeTOJIOM aHKeTUPOBaHMUS (OTMeUaJInCh HECKOBKO Ba-
PUMaHTOB OTBETOB). Pe3ynbTaThl onpoca MOATBEepOUIIN,
YTO OGOJIBIIMHCTBO PECITOHAEHTOB (52% OIMpOIIeHHBIX)
MCHBITBIBAIOT Ae@UIMT B M3TOTOBJIEHHBIX B Poccuu
BBICOKOKAUeCTBEHHBIX CYyXUX CMeceii i meteii. Hapsi-
Iy C 9TUM, B XOJle MCCAeIOBaHMsI ObLIM YCTaHOBJIEHBI
OCHOBHBbIE OPMEHTUPBI TIPU BBIOOpE METCKOro IMUTa-
HMS, Cpely KOTOPBIX: COCTaB IponykTa (83%), Hean-
nepreHHocTb (80%), o6orameHHOCTh BUTAMMHAMMU U
MMUHepaJTbHbBIMUM BellecTBaMu (73%), IpennodyTeHust
TOpProBOil Mapku (72%); OTCyTCTBUE TEHETUUECKU MO-
IUGUIMPOBAHHBIX MHTPeAMeHTOB (52%), UTO MpOUI-
JIIOCTPUPOBAHO Ha PUCYHKe 1.

Kpome Toro, ripu BeiGOpe  MPOTYKTOB METCKOTO IH-
TaHUs OOJBIIMHCTBO MOTpeduTeneit (59%) B KauecTBe
MCTOYHMKA MH(OpMAIMM PYKOBOMACTBYIOTCS OT3bIBa-
MM, COBETAMM IpPy3€eif ¥ POACTBEHHUKOB, a PEKOMEH-
JanusiMu Bpaueit — 53% omnporieHHbIX. HeraTMBHbIM
(akTopoMm sBiISIETCS TO, UTO 47% PECIIOHAEHTOB He
MIPMHMMAIOT BO BHMMAaHMe COBETHI Bpaueil. ITO MOJ-

TBepPKIEeHO OTBETaMMU PECIIOHAEeHTOB, B KOTOPBIX OTMe-
YeHbI HEYJTOBI€TBOPEHHOCTh M OCHOBHBIE ITPEeTEeH3UM K
IeTCKOMY MUTAHUIO, B TOM 4MC/Ie: HelepeHOCUMOCTh
U aJUIepruveckye peakimu y pe6eHKka Ha KOMIIOHEHTbI
npopykiuu (18,5%), orpaHMueHHbIi acCOPTUMEHT B
CpaBHEHUM C 3apyOeKHBIMU TTPOU3BOAUTENSIMU (22%),
moxoit Bkyc (11,5), Heymo6Hast ymakoBka (9%), He-
JIocTaTok MHGOpMaIuy O TPOAYKTe B TOPrOBOI CeTU
(39%).

[TpegMeTOM AVICKYCCUM TT0 pe3y/IbTaTaM UCCIeNOBaAHMUS
SIBUJICSI COCTaB OCHOBHBIX (haKTOPOB, BIMSIIOIMIUX HAa
CIIPOC IETCKOTO MUTaHMS, KOTopble aAuddepeHIInpoBa-
HBI TI0 CJIEAYIOMIVIM TPYIIIIaM:

OIpeessole PhIHOYHYI0 KOHBIOHKTYPY (COCTO-
STHUe Y COOTHOIIEHUEe MOTPeOUTETHCKOTO CIIpoca
U TpemyiokeHus). HecMoTpss Ha TeHOEHIMIO Ha-
pamyBaHus 06BHEMOB BBIITyCKA M pacCHIMpeHus
acCOpTMMEHTA JEeTCKOTO IUTaHUS, CIIPOC Ha Hee
MTOJTHOCTHIO HEe YAOBJETBOPEH KaK B OTHOIIEHUM
KavecTBa, TaK ¥ aCCOPTMMEHTA (UTO MOATBEPKIE-
HO pe3y/IbTaTaMy aHKEeTUPOBAHMUSI);
nmemorpaduueckre (POXIAEMOCTb, BO3pacTHAsI
CTPYKTypa AeTel, KOJIMYECTBO AeTell C ayuiepru-
YeCKUMM U TeHeTUYeCKMMM 3a60/IeBaHUSIMM, CTe-
TIeHb MUTpalUyM U Ap.).30ech MpeaMeTOM OUCKYC-
CUU TIPU OTIpefeNIeHNM CIpoca SIBJISIETCSI CIIOCO6
ydeTa UMCIEHHOCTU JeTell B pa3pe3e BO3PACTHBIX
TPYIIN, HA OCHOBAHMUM KOTOPOJ ¥ PacCUMTHIBAETCS
HOpMaTHUBHas MTOTPEGHOCTh CYXUX CMeceil U Ipy-
I'MX IPOAYKTOB JIETCKOTO IMUTAHMUS;
COLIMATbHO-9KOHOMUYECKME (IOXOAbl HACEIEeHUS
Ha OJHOTO WIEHA CeMbM, YIeIbHbI BeC PacxoaoB
Ha MuUTaHue B OIOMIKeTe CeMbU, JOJSI TOPOACKOTO
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PLIC}/HOK 1. PacnpeneneHMe OCHOBHBLIX KpUTEPUEB BbI60pa OETCKOI'O IMNMTaHMA 110 pe3yJibTaTaM aHKETUPOBaHMSA

SKEHIIVH B POIVJIBHBIX TOMax (OTOENEHUsX, M JeTeil pasiMYHbIX BO3PACTHBIX TPYIIT B AETCKMUX GOMbHMIIAX (OTHeneHusx) Poccuiickoit
@enepanym. [Tucbmo Munsapasa PO ot 24 mapra 2017 N@ 28-1/10/2-1994. Pexkum mocryna: http://www.consultant.ru/document/cons_

doc_LAW 280330/ (mata obpatennus: 17.10.2019)
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COBPEMEHHOE COCTOSHUE 1 ITPOTHO3 PA3BUTHA ITPOM3BOACTBA JETCKOI'O IIMTAHUA

HacejleHMs, YIeNbHbIii BeC HaceleHUs C CaMbIMMU
HU3KMMM JOXOHAMM, TEMIT MHQIALMS, YPOBEHb
6e3paboTHIIbI 1 TIP.);

KyJIbTypodopMupyIomye (YypoBeHb 00pa30BaHUS
MaTepeif, B3aMMOOTHOIIEHUSI CO CIIelMaauCTaMu
MeIUIIMHCKUX YUPEKIEHM, HpaBCTBEHHbIE IEH-
HOCTU U T.11.).

[TonyyeHHbIEe JaHHbIE PEKOMEHIYETCSl TpenIpusiTh-
SIM YUYMUTBIBATH MpU (PopMUpOBaHUM CBOEIt TTPOU3BOJI -
CTBEHHO-COBITOBOII TTOIUTUKMA.

O6o61IeHe TTOAXOM0B YUEHbIX B OOJIACTU TETCKOTO
MIUTaHMUsI, TO3BOJIMIO KOHKPETU3MPOBATh TPEOOBaHMS,
KOTOpbIe TO/KHBI YUUTHIBATD MPeIIIPUHUMATENN TTPU
OpraHu3aluyu " pasBUTUM B CTpaHe MPOU3BOMCTBA
MIPONYKIUM [IJ1s leTelt (ABepbsiHOBaA U 1ip., 2011; Bapa-
HOB &TyTenbsH 2010), cpeayt KOTOPBIX:

nofiiep>kaHne HaTypaIbHOM U SKOJIOTUUECKU UM-
CTOI1 CbIpheBOIt 6asbl. B cocTaB MPOMYKTOB IS He-
Telt He JIO/KHBI BXOAUTb KOHCEPBAHTBI M XMMMUYe-
ckue no6aBku. Heo6X0aMM MOHUTOPVHT He TOJIBKO
pekuMa JOCTaBKU UM XpPaHEHUS ChIpbs, HO U YCJIO-
BUIi BbIpAIlMBaHMS 3/1aKOB, OBOIel, QpPyKTOB, a
TaKoKe MacTOUII ¥ KOPMOB IS SKUBOTHBIX;
OCYILleCTBJIeH e CTPOrOr0 CaHUTAPHO-3MUIEMMU-
OJIOTUYECKOTO KOHTDOJISA, a Takke COOMOfeHNe
0COOBIX TEXHOJIOTUII TIPOU3BOACTBA U YCIOBUI
XpaHeHUs] TOTOBOW MNPOAYKIUU (TeMIiepaTypHbIe
peXMMBbI, BpeMsI BbIEP>KKM, CKOPOCTD U T.JI.). [laxke
He3HAUUTelbHble U3MEHEHMSI XapaKTepUCTUK
MIPOIYKTOB MOTYT IIPUBECTM K CEpPhe3HBIM 3a00-
JIEBaHUSAM Y JleTeil, OpraHu3Mbl KOTOPBIX cl1abo
afanTUpOBaHbl K OKpyKaloleii cpene. ITapk 060-
pPyIOBaHMsI, IpefHa3HAUYeHHBIN [J151 TPOU3BOACTBA
IeTCKOTO IUTaHMs, HO/KEH ObITh JKeCTKO pera-
MeHTHpOBaH'?;

co6imiofeHe OrpaHMYEeHHOTO MepeyvHs YIIaKOBOY-
HBIX MaTepuaaoB, pa3pelieHHbIX K TPUMeHEeHUIO.
K HMM npembsiBASIOTCS JKeCTKUE TpeOOBaHMUS: He
JIIOJDKHBI  BBI3BIBATh M3MEHEHMSI TPOAYKTa WU
YXyAIIeHe eT0 OPraHNYeCKUX XapaKTepPUCTUK, OT-
CYTCTBME TOKCMYHOCTU ¥ CIIOCOGHOCTY OKa3bIBaTh
BpeIHOe BO3IeiICTBME HAa OPTaHU3M peGeHKa U T.I.
Tapa gj151 1eTCKOro MUTaHUS NOIKHA UMEeTh Y3KYI0
HOMEHKJ/IATypy, NMPOXOAUTh TIIATEJbHYIO [e3UH-
(bek111IO U TIPOBEPKY ;

obecrieuenre (QYHKIMOHAIBHOCTM YIIAKOBKU C
ydyeToM crnenmnduky mpomykra. Kpome mpusieka-
TeJIbHOCTH, YIIaKOBKA JO/DKHA ObITh MCTOYHMKOM
uHGOpPMaUMKY IS TOKyIaTeNleil, YTO 0COOEeHHO
BaYXHO [JisI KaTeropmii TOBapoB, pekjama KOTO-
pbIX orpaHmueHa (Hamnpumep, 3I'M) (AneiiHUKOBA,

2008);

y4eT IMHAMUKU TTOTPeOUTENbCKOI ayaquTopun. I1o
Mepe B3pOCTIeHMs] pe6GeHOK IIepexXoauT Ha ApyTue,
B TOM 4YMC/Ie OObIYHBIE MPOAYKTHI MUTAHUS, UTO
TpebyeT CrelMaabHbIX VCCIeAOBAHUN U BHECEHUS
M3MEHEHUI B CTPYKTYPY acCOPTMMEHTA;-BOCIOI-
HeHMe HeJJoCTaTKa MHGOPMAIIUY O MPOTYKTAX U3-
38 OTrpPaHWYEHMS] PEKIAMbI IyTEM WUCCIeOBAHUS
norpe6uTesneii. HyskHO yYUTBIBATH, UTO aCCOPTU-
MEHT MPOAYKTOB JJIA JeTeil OTIMYEH OT IPOJO-
BOJILCTBEHHBIX TOBApOB MJIsT B3pocibix. Ocoboro
BHUMaHUs TpebyeT JieueOHbIN aCIeKT JEeTCKOTO
MUTaHKS (TIPY OTCYTCTBUM BO3MOKHOCTU TIpyema
JIeTbMM JIEKAPCTBEHHBIX MPENapaToB B IMPOMYKTHI
MMATAaHUSI MOTYT A00ABSITHCS JIEKAPCTBEHHBIE U
Ge3omacHble Jileue6GHbIe KOMITOHEHTHI).

3axkioueHue

O600611eHMEe pe3yIbTATOB MCCIENOBAHUSI TT03BOJISIET
OTMETUTb, UTO OTE€UECTBEHHBI PHIHOK MTPOAYKTOB K-
TaHUS )18 leTell, HeCMOTPsI Ha YCIIOKHeHMe CUTYaIUH,
CBSI3aHHOJM CO CHMXKEHMEM B CTpaHe POXIaeMOCTH,
MMeeT JOCTATOYHO 6/IaroIpUsITHBIE TIePCIIEKTUBBI Pa3-
BUTHUS. B mociegHue ronbl HabGMIOOaeTCs IOCTeIeHHOe
U3MeHeHMe CIIpoca B MOAb3y OTeUeCTBEHHO MPOAyK-
11K, KOTOpasi OTBeuyaeT BBICOKMM MEKTYHAPOIHBIM
CTaHJapTaM KadecTBa (II0 MOKa3aTessM S5KOJIOTMYHO-
cTy, 6€30ITaCHOCTM ¥ 06OTAIIEHHOCTH) U PeaTU3yeTCst
MO JOCTYMHBIM IieHaM. [IpeinochbIKaMM yBeTUUYEeHUS
MOTpebIeHss [EeTCKOTO ITUTAHUS ITPOMBIIIIEHHOTO
MMPOU3BOJICTBA, B CPABHEHUM C TIUIIIE, MPUTOTOBIEH-
HOI B [OMAalllHUX YCIOBUSIX, SIBJISIIOTCSI: YIydIlleHUe
COLMA/IbBHO-9KOHOMMYECKOTO MOMOKEHUSI POCCUIICKUX
IpakaaH, M3MeHeHMe KyIbTypbl TOTPeOIeHs B CBSI3U
C pOCTOM >XEHCKOV 3aHSITOCTM, CME€HA CTUJS >KU3HMU.
OnHako, mo-mpexHeMy, CIIPOC Ha AeTCKoe MUTaHue B
Poccum (B pacyeTe Ha OIHOTO peOGeHKa) 3HAYMTEIbHO
HIKe, YeM B eBpPOoTeiicKux cTpaHax (12 u 22 Kr B rof, co-
OTBETCTBEHHO). TaKyI0 CUTYyaIMI0 MOKHO CUMTATh GJ1a-
TOTIPUSITHOM, TOJIBKO KOTZIa PeYb 1T O CaMOli MaJieHb-
K0Tt Bo3pacTHOI1 rpymiie. OgHaKO M0 Mepe B3pOCIeHUS
JeTeli Moje3HbIM JJIT UX (PU3MUeCKOTO COCTOSTHUSI U
300POBbS, HAPSIAY CO BCKAPMJIMBAaHMEM, CTAHOBUTCS
aKTyaJbHBIM MPUKOPM MPOAYKTAMU, UBTOTOBJIEHHBIMU
B IPOMBIIIJIEHHBIX YCJIOBUSIX.

PEBVHbTaTbI IIPpOBEOEHHOIo MccjieaoBaHNMA MMO3BOJINIIN
B paMKaX ITOJIMTUKU UMITIOPTO3aMeIllleHUA 000CHOBATh
OCHOBHbI€ HaIlTpaBJIEHNS PA3BUTUA MHOYCTPUN OETCKO-
ro NUTaHMUs B Hallen CTpaHe, Cpean KOTOPbIX:

YBeJIMYeHne HEﬁCTBYMMMX IIPOM3BOACTBEHHBIX

13 TexHMUeCKUI peraaMeHT TamoxkeHHoro cowsa TP TC 033/2013 Texuuueckuit periaMeHT TaMOskeHHOTO coto3a «O 6e30MacHOCTY MOJIOKa
¥ MOJIOUHO# mpopyKuym» (¢ u3MeHenusmu Ha 20 pekabpst 2017 roga) (pemakuus, geiictByomas ¢ 15 muionst 2018 ropa). Pexxum mocrymna:
http://docs.cntd.ru/document/499050562 (mata o6pamienusi: 17.10.2019)
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MOILHOCTe}l M CTPOUTENBbCTBO HOBBIX IpeAIpusi-
TUIA, JOBeJeHMe 06bEMOB [0 TOJHOTO YIOBIETBO-
peHus CIIpoca Ha Cyxye CMeCU U IpyTryue NPOAYKThI
JIJ1S leTeii;

- yJAydylleHye KadecTBa MPOAYKUMM Ha OCHOBE IIO-
CTOSIHHBIX MICC/IeJOBaHMIL ee COCTaBa;

- pacliMpeHMe HOMEHKIATypbl MNPOAYKTOB IINMTa-
HMS OJ1s1 leTeli 3a CUeT OCBOEHMSI HOBBIX TOBaPHBIX
TPYIII (CYIIBI, ITIOPE Ha OCHOBE 3/IaKOB, MSICO, PbIOa,
pasnuuHble 4yay, JeTCKas BOAa, KUCeau U Ip.) U
CerMEeHTOB JEeTCKOro IMUTaHus, B TOM 4MuCIe, NPo-
IIYKTOB OBICTPOTO ITPUTOTOBIEHSI, TTOB3YIOIUXCST
CIIPOCOM B CBSI3YM C POCTOM 3aHSTOCTY MarTepeii u
YCKOpEeHMEeM PUTMA XU3HU (OCOOEHHO B KPYITHBIX
ropopax);

- TIOBBIIIEHVE KOHKYPEHTOCIIOCOOHOCTM [T€TCKOTO
MIUTaHUS OTEeYeCTBEHHOTO IIPOM3BOLCTBA ITyTEM
pa3paboTKM 1 BHEIPEHUS MHHOBALUA (B TOM UUC-
Jle HAaHO-TEeXHOJIOTUIN);

- CcHWXeHue neH Ha 3I'M nyreM MMHMMM3aLuM 3a-
TpaT, C Y4€TOM TOTO, YTO U3LEPKKU, CBSI3aHHBIE C
YIIaKOBKOI 1 acoBKOJ CyXMX CMeceit HUKe B CpaB-
HEHMM C TPAaHCIIOPTHBIMM PacxofaMy IIPU UMIIOP-
Te MPOJYKTa U3-3a pybeska (TaMoskeHHAsI MOMITHA
Ha BBO3 MHIPDENVIEHTOB IJI51 3aMeHUTesei TPYyaHO-
ro mosnoxa — 11%, a Ha rOTOBBIV TPOAYKT —5%);

- BBe[leHMe B 9KCIUTyaTalMio Ha Tepputopun Poccus
3aBOJ0OB I10 IPOU3BOACTBY YIIAKOBKMU LETCKOTO K-
TaHMS U YIIaKOBOYHBIX MaTEPUAJIOB;

- COBepLIEHCTBOBaHMeE YIIaKOBKY AETCKOr0 IUTaHNUS,
MCIOb30BaHMe HOBBIX YIIAKOBOUHBIX MAaTEPUAIOB
¥ BUJIOB Tapbl Jy1s obecrieue s, Hapsioy ¢ IPUBJIe-
KaTeJbHBbIM BHELIHVM BUIOM, COXPAaHHOCTU IpO-
IYKTa U yoo06CTBa €ro VCIOMb30BaHNS;

- yBeqiMueHMe 06BHEMOB IKCIIOPTA CYXMX CMeceil Ha
poiaku crpaH EBpA3C u Kuras;

- OCylLleCTBJIeHME Mep roCyJapCTBEHHON MOnIepxK-
KU IpefnpusiTU-IIPOU3BOAUTENeN OeTCKOro Iu-
TaHUS.

BMecTe ¢ Tem, yUUThIBasi CHenubUKy MPOU3BOACTBA
JeTCKOTO MUTAHUsI, NIMPOKUIL MepeueHb TpeGoBaHMI
K JaHHOW TPOMYKIIMMU, OCOOEHHOCTM TOTpeduTenei
Y DS APYTUX YCIOBUIA, TIONMyYeHHbIE Pe3yIbTaThl UC-
C/IeTOBaHUS He SBASIOTCS MCUepIbiBaoiumMn. Tak, He
ObUTM YCTAHOBJIEHbI 3aBUCUMOCTHU TTPOU3BOJCTBA JAH-
HO¥ TPOAYKITMY OT (DaKTOPOB BAUSHUS, UTO HE MTO3BO-
JIIeT PacCUMUTHIBATD JOCTOBEPHBIH MPOTHO3 Pa3BUTHUS
MHIYCTPUM TETCKOTO MUTaHusl. KpoMe TOTO, UCCIem0-
BaHMEM MOTPEGUTELCKOTO CIPOCa ObUTM OXBAaU€HbBI
TOJIKO 3aMEHUTEIN TPySHOTO MOJIOKA, TOTAA KakK He-
06X0IMIMO pacCMaTPUBATh BCIO IIMPOTY aCCOPTUMEHTA
J€TCKOTO MTUTAHUS, C yueToM (aKTOPOB, BAUSIONIUX HA
notpe6seHue. JJaHHbIE 0OCTOSTETBCTBA YKA3bIBAIOT HA
HEO6XOIMMOCTD TIPOBEIEHNUST TATbHEMIINX UCC/IEN0BA-
HUIA.
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The need to improve the production of baby food, improve its quality, ensure the volume of
production and assortment adequate to demand is not only a Russian, but also a worldwide
problem. The aim of the study was to assess the current state of the baby food industry and
determine the prospects for its development. To achieve this goal, the following tasks were
required: analysis of the dynamics of the production of baby food; market appraisal; research of
the demand for these products; identification of factors affecting its consumption; identification
of gaps that impede the development of the industry prediction calculation. Such a study, in our
opinion, will improve the provision of children with these types of food. However, the lack of
information prevents the determination of reliable demand and the sustainable development
of the domestic baby food industry. In the official statistical materials, data are presented
only for the main product groups, without taking into account specific features and influence
factors, which does not allow to reliably determine the demand for these products and calculate
its forecast for the medium term. In this regard, in order to form an objective picture of the
prospects for the development of the food market for children, including from the moment of
birth, the following scientific methods were used in the research process: abstraction, analysis
and synthesis, questioning, interviewing, extrapolation, modeling, etc. The results of the study
summarized in the final section of the article.

Keywords: baby food, industry, demand, supply, infant formula, assortment, product groups
breast milk substitutes
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Rebaudioside A (RebaA) was subjected to p-2.6 transglycosylation with p-fructofuranosidase
from Arthrobacter sp.K-1 and sucrose as a source of fructose units. The yield of transglycosylation
depends significantly on the concentration of the acceptor, the donor and the enzyme, as well as
the reaction time. At the weight ratio of RebA to sucrose of 1: 1, the degree of transfructosylation
in 24 hours was only 5.4%, while at a ratio of 1 : 5, it reaches to more than 23%. It was revealed
that transfructosylation proceeds more efficiently in the concentrated solutions, the higher
the total concentration of sucrose and RebaA, the greater the yield of fructosylated RebA. To
determine the effect of pH on transfructosylation, B-fructofuranosidase was incubated with
a solution of 1% RebA and 10% sucrose at 40°C for 15 hours at various pH values. It was also
revealed that with an increase in the amount of the enzyme, the reaction accelerates. The most
optimal were quantities of 50-100 units per 1 g of sucrose. The reaction of transfructosylation of
stevioside is examined, and an organoleptic evaluation of fructosylated derivatives of fructosyl-
RebA, fructosyl-stevioside and fructosyl-rubuzoside is also shown. Isolation and purification
of fructosylated Reba was carried out by ethanol precipitation and purification on the columns
filled with macroporous Diaion HP-20 resin. The resulting product is possessing improved
sensory characteristics and can be used as low-calorie sweetener.

Keywords: transfructosylation, p-fructofuranosidase, cultivation of Arthrobacter sp. K-1,
B-Fructofuranosidase (FFase) activity, reaction conditions for transfructosylation of RebA,
isolation and purification of fructosyl-RebA, taste profile of fructosylated derivatives

Stevia rebaudiana Bertoni is a plant species native
to the South America and is now cultivated in
many parts of the world. Stevia leaves are naturally
sweet and extracts of Stevia rebaudiana have been
used commercially to sweeten foods and beverages
(Kennelly, 2002; Kennelly, 1985).

450 times sweeter then sugar (Abelyan et al., 2012;
Kinghorn et al., 1985)2.

In addition to the sweet taste, they have different
pharmacological properties. With their regular
consumption, the content of sugar, radionuclides and
cholesterol in the body decreases, cell regeneration
and blood coagulation improves, the growth of tumors
is inhibited, blood vessels are strengthened. It also
shows choleretic, anti-inflammatory and diuretic

Extract of Stevia rebaudiana contains mixture of
different ent-kaurene-type diterpene glycosides,
which have a common base - steviol - and differ from

each other by carbohydrates residues at C-13 and C-19
positions (Kinghorn et al., 1985; Kennelly, 2005). Some
of the steviol glycosides were isolated and identified
such as stevioside, rebaudiosides A, B, D, E,F, G, I, H, L,
K,J, M, N, O and some others, and as well dulcoside A
and B, rubusoside, steviolmonoside and steviolbioside.
Rebaudioside A (RebA) and stevioside are the main
components of the leaf, they have been studied and
characterized as a high intensity sweeteners (Geuns,
2003)!. Each of these steviol glycosides has its own
unique taste profile (DuBois, 2011, ; DuBois, 1985)
and sweetness intensity which can vary from 30 to

properties, prevents the formation of ulcers in the
gastrointestinal tract (Abelyan et al., 2012; Kinghorn,
1985; Toskulkao, 1994).

Glycosydes of stevia possess residual bitterness and
taste profile, which affects its quality characteristics
(Chaturvedula, 2011; DuBois, 1985). They can be
corrected by modifying glycosides with the help of
intermolecular transglycosylation reactions under the
action of various enzymes, during which the addition
of other carbohydrates in the abovementioned
positions C13 and C19 occurs. The exact amount of

! Morita, T., Morita, K., Kanzaki, S. Novel stevia variety and method of producing sweetener // US Patent Appl. 201110023192.-2011.
?  Morita, T., Fujita, I., Matsuura, F., Ota, M. (2010). New steviol glycoside //W02010/038911. - 2010.
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carbohydrate units in these positions determines the
degree of sweetness of glycosides in stevia (Abelyan et
al., 2012).

Theenzymesusedfortransglycosilationare pullulanase,
isomaltase (Lobov, 1991), B-galactosidase (Kitahata et
al.,, 1989) and dextrin dextranase (Yamamoto et al.,
1994), and donors are — pullulan, maltose, lactose and
partially hydrolyzed starch respectively. However, they
allow eliminate bitterness only partially due to the low
yield of derivatives with the required characteristics.
Best results were obtained with transglycosylation
using  microbial  cyclodextringlucanotransferase
(CGTase) in the presence of starch as a donor of glucose
units (Abelyan et al., 2012).

On the other hand, the inclusion of fructose via
transfructosylation may lead to a derivatives of
glycosides with improved taste characteristics
(Chaturvedula, 2011; Darise et al., 1984; Ishikawa,
1990; Ishikawa, 1991).

B-transfructosylation schematically can be represented
as follows:

Hydrolysis
Aldosyl-F — Aldose + Fructose

Self-transferase reaction
Aldosyl-F + Aldosyl-F—Aldosyl-F-F + Aldose

Transferase reaction to acceptor
Aldosyl-A + F<> F-A + Aldose

Note: F - is the residue of fructose, A - acceptor.

The purpose of this work is — the study of B-2.6-
transfructosylation of RebA using B-fructofuranosidase
(FFase) from Arthrobacter sp. K-1 and sucrose as a
source of fructose units in order to improve its taste
characteristics and potentially use it as sweetener
itself.

Methods

Microbial cultures Arthrobacter sp. K-1 (FERM
P-3192) (Japan), Arthrobacter sp. 10137 (Collection
Of Industrial cultures, China), Microbacterium
saccharophilum NBRC 108778 (Japan), Aspergillus
niger IMI303386, (UK) Schwanniomyces occidentalis
ATCC 26077 and Aureobasidium pullulans DSM2404
(Germany) used as producer of B-fructofuranosidase
(FFase) (Fujita, 1990; Akimaru, 1991; Ishikawa, 1991).

Cultures were maintained on “Nissui” nutrient agar
containing 0.2% of yeast extract.

Subsurface cultivation was carried out in a conical
flasks at 30°C for 48 hours on a liquid nutrient medium,
containing 1.2% yeast extract, 0.8% polypeptone, 4.0%
lactose, 0.4% (NH,),HPO,, and 0.1% MgSO, x 7H,0 (pH
7.0).

420ml of culture fluid was transferred to 10L fermenter,
containing 8L of nutrient medium (pH 7.0), consisting
of 5.0% of corn extract, 3.0% of sucrose, 0.4%
(NH,),HPO, and 0.4% MgSO, x 7H,0.

Cultivation was carried out at 37°C for 24 hours, with
constant aeration and pH controlled in the range of
6.8-7.2 using 2N NaOH.

The culture fluid was centrifuged at 12,000 rpm (20
min, 4°C), filtered through a 0.45 mm cellulose-acetate
filter and concentrated on ultrafilters. The extracellular
enzyme concentrate was stored at 4°C.

B-Fructofuranosidase  (FFase) activity was
determined by the amount of reducing sugars released
as a result of sucrose hydrolysis. One unit of FFase
activity was determined as the amount of enzyme
needed to release 1 pmol of reducing sugar per minute.
Mixture of the crude enzyme (0.5 ml) and 0.5 ml of 40%
(W/v) sucrose solution (in 50 mM phosphate buffer, pH
= 6.5) was incubated at 30°C with constant stirring
for 10 minutes. The reaction was stopped by boiling.
The amount of reducing sugars was determined using
3,5-dinitrosalicylic acid (DNS) method

The glycoside content was determined by HPLC using
ZORBAX NH, column (4.6 mm x 250 mm), at column
temperature of 40°C and using an acetonitrile-water
mixture in a ratio of 80:20 (v / v) as the mobile phase,
flow rate of 1 ml / min, DAD detector, UV (210 nm).

Also, the reagents produced by “Shandong Huaxian
Stevian Co., LTD” (PRC), «Wako Pure Chemical
Industries», LTD (Japan) and Sigma-Aldrich (USA) were
used.

Obtaining transfructosylated RebA

Forty grams (40 g) of sucrose was added into 54 ml of
reverse osmosis purified water (pH 6.5) and stirred at
50°C for 30 minutes until fully dissolved. 6 g of high
purity RebA (> 98%) was added to the solution and
stirred at 50°C until complete dissolution. 400 units
of B-fructofuranosidase were added to the resulting
solution and the reaction was carried out at 40 ° C
for 48 hours with constant stirring. The reaction
was stopped by heating to 95°C for 10 minutes, then
treated with activated carbon (2% of solids) at 70°C for
30 minutes, deionized on Amberlite FCP22 (H +) and
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Amberlite FPA53 (OH +) ion exchange resins using
the conventional scheme. The combined filtrate was
passed through a column filled with DIAION HP-20
resin (1.6 x 50 cm) in a ratio of glycosides to gel of 10%
(weight / volume). After the adsorption, the column
was washed with 300 ml of distilled water and 10%
methanol solution. Elution of the transglycosylated
products was performed sequentially using 5 “column
volumes” of 70% methanol in total.

Results and discussions

It was previously shown that the reaction of
transfructosylation of stevioside with the help of FFase
in the presence of sucrose followed the Ping-Pong Bi-
Bi mechanism (Figure 1) (Lobov, 1991).

Figure 1. Schematic diagram of the Ping-Pong Bi-Bi
mechanism for each reaction

Note: (a) Synthesis of fructosyl-stevioside; (b) Hydrolysis of sucrose;
(c) Hydrolysis of fructosyl-stevioside (Suzuki et al., 2002, pp. 1033-
1048)

The free enzyme (E) reacts with sucrose (Suc) to
form the first complex (E-Suc). Then glucose (Glu) is
released from the E-Suc complex, with the formation of
the second E-Fru complex. This complex interacts with
stevioside, which leads to the formation of the third
complex E-FSte and subsequent release of FSte. In this
system, along with the reaction of transfructosylation,
the hydrolysis of sucrose and fructosil-stevioside
occurs. The synthesis of fructosil-stevioside is inhibited
by glucose and fructose. A conceptual diagram of
the overall reaction mechanism is shown in Figure

Figure 2. Conceptual diagram of the general reaction
mechanism of fructosil-stevioside synthesis (Suzuki et
al., 2002)

For transfructosylation, the enzyme (50 units) was
incubated with sucrose (2.0 M) in the presence of
stevioside or rubusoside (0.05 M) in 50 mM phosphate
buffer (pH 6.5; 31 ml) at 40°C for 16 hours. The
reaction was stopped by heating to 100°C for 10
minutes, then centrifuged, and the reaction mixture
was purified on adsorption resin Diaion HP-20 and
silica gel. Derivatives obtained were identified as
B-D-fructofuranosyl-2,6-B-D-glucopyranosyl ester
of steviolbioside and B-D-fructofuranosyl-2,6-8-D-
glucopyranosyl ester of steviolmonoside for stevioside
and rubusoside respectively (Figure 3) . At the same
time, the sweetness of the components did not increase,
however, the taste characteristics of both derivatives
significantly improved over the original glycosides.
This was especially pronounced for fructosylated
stevioside where the quality of taste, bitterness and
aftertaste were comparable to the aspartame (Table 1)
(Abelyan et al., 2012; Fujita, 1990).

Figure 3. Fructosylated glycosides of Stevia
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In our experiments, preliminary results of
the transfructosylation of RebA showed that
B-fructofuranosidase produced by Arthrobacter
sp. K-1 is the most effective. At the same time, the
enzyme catalyzed the formation of a mono-B-2,6-
furanosylated at the 19-O-glucosyl residue of the
RebA with a rather high yield (frucosyl-RebA), i.e. this
B-fructofuranosidase is strictly specific for position
C19 (Figure 4).

Table 1
Organoleptic evaluation of fructosylated derivatives
(Abelyan et al., 2012)

Overall taste

Component Bitterness Aftertaste quality
Fructosyl-stevioside 4.6 4.2 2.9
Fructosyl-rubusoside 2.6 2.7 1.5
Stevioside 3.3 3.5 1.5
RebA 3.7 3.5 1.9
Aspartam 4.7 4.3 3.0

Note: The evaluation was carried out in sample solutions with
concentrations corresponding to the sweetness of a 5% sucrose
solution. 5, Best; 4, Significantly better; 3, better; 2, slightly better;
1, worse

All further experiments were performed using this
enzyme.

Obtaining transfructosylated RebA

The aqueous and 10% methanol fractions contained
only sucrose, glucose and fructose, while products of
transglycosylation were in the 70% methanol fraction.
The 70% methanol fraction was concentrated under
the vacuum until full evaporation of methanol and the
glycoside content was analysed by HPLC.

The yield of transfructosylation reaction depends
largely on the concentration and ratio of the acceptor,
donor and enzyme, as well as on reaction time.
Transfructosylation is more effective with an excess
of sucrose. The yield of the mono-fructosylated

derivative is 70%, provided that the reaction mixture
contains 0.5% RebA, 5% sucrose, and the reaction time
is 17 hours.

The ratio of the substrates had a definite effect on
the degree of transfructosylation. The highest yield of
fructosyl-RebA was achieved with excessive amounts
of sucrose. Thus, at a weight ratio of RebA to sucrose of
1: 1, the degree of transfructosylation in 24 hours was
only 5.4%, while at a ratio of 1 to 5, it reaches to more
than 23%. The degree of transfructosylation increases
significantly with the duration of the reaction, as
shown for 24 hours, 48 hours and 72 hours (Table 2
and Figure 5).

Table 2
The effect of concentration of the acceptor and reaction
time on the formation

Ratio (w/w Reaction Transfructosylation,
time, % Fru-RebA
RebA Sucrose hour
24 5.4
1 2 48 20.1
72 32.0
24 6.9
1 3 48 24.6
72 36.5
24 9.3
1 4 48 29.2
72 38.5
24 23.3
1 5 48 32.7
72 41.2
24 24.7
1 6 48 35.4
72 44.3
24 33.6
1 7 48 38.7
72 48.8

Note: Fru-RebA (total solids level at 35%; 400C; pH 6.5)

Figure 4. Transfructosylation of RebA
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Figure 5. The effect of the ratio of sucrose and RebA, as well as reaction time on the degree of transfructosylation

The effect of concentration in the reaction
mixture. The efficiency of transglycosilation would
increase proportionately with increase concentration
of the substrates, i.e reaction was more efficient in
the concentrated solutions and higher combined
concentration of RebA and sucrose resulted in higher
tyield of fructosylated RebA (Figure 6).
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Figure 6. The effect of the concentration of the reaction
mixture on the degree of transfructosylation (ratio of
sucrose to RebA = 10:1; 48hours; 40°C).

The effect of pH, temperature and amount of
enzyme. In order to determine the effect of pH on

transfructosylation, the FFase was incubated with a
solution of 1% RebA and 10% sucrose at 40°C for 15
hours at various pH values. It was revealed that the
transfructosylation reaction proceeds most effectively
in the pH range 6.5-8.0 (Figure 7).
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Figure 7. The effect of pH on transfructosylation of
RebA with B-fructofuranosidase from Arthrobacter
K-1

To determine the most suitable temperature, the
enzyme was incubated at different temperatures with
a solution of 1% RebA and 10% sucrose at pH 6.7 for
15 hours with constant stirring. The reaction has a
distinct temperature optimum at 40°C. Deviation from
this leads to the sharp decline in the efficiency of the
reaction (Figure 8).
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Figure8. Theeffectoftemperatureontranfructosylation
of RebA with B-fructofuranosidase from Arthrobacter
K-1.

It was also revealed that the reaction is accelerated
with an increase in the amount of enzyme. The optimal
amounts were 50-100 units per 1 g of sucrose (Figure
9).
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Figure 9. The effect of amount of enzyme
B-fructofuranosidase on transfructosylation of RebA

Isolation and purification of fructosylated
RebA. Forty nine grams (49 g) of RebA and 340 g
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of sucrose was dissolved in 1L of deionized water,
B-fructofuranosidase was added in the amount of 80
units per gram of sucrose and the reaction was carried
out at 40°C for 48 hours with constant stirring.

The reaction was stopped by boiling, then the reaction
mixture was cooled, an equal volume of absolute
ethanol was added and the precipitate was filtered off.
The filtrate was decolorized with activated carbon (1%)
at 50-60°C for 20 minutes. The ethanol was evaporated
and the residue was purified on two columns filled with
Diaion HP-20 macroporous resin. The columns were
successively washed with 10 volumes of water and 10%
ethanol and the adsorbed glycosides were eluted with
5 volumes of 70% methanol. The eluate from the first

column was a mixture of the large part of unmodified
RebA and fructosyl-RebA, while the second column
contained more than 80% of fructosylated RebA
(Figure 10a, b).

Further purification of fructosyl-RebA was carried
out by crystallization and recrystallization from the
minimal amount of absolute methanol, in which it is
practically insoluble. The purity of the obtained white
fructosyl-RebA crystals reaches up to 95% (Figure 11).

The fructosyl-RebA identification was performed
by mass spectrometry (MS) analysis using an Agilent
6110 Series Quadrupole LC / MS with column C ; silica
gel.

Figure 10. HPLC charts of eluates from the first (A) and the second columns (B)

Figure 11. HPLC chart of fructosyl-RebA after recrystallization from absolute methanol
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Fructosyl-RebA, C_H, O,, is B-2,6-fructosylated
at 19-O-glucosyl group and identified as B-D-
fructofuranosyl-2,6-B-D-glucopyranosyl ester steviol-
13-0O-B-D-glucopyranosyl-1.2-3-D-  glucopyranosyl
-1.3-B-D-glucopyranoside with molecular weight of
1128 (Figure 12).

According to the results of sensory analysis,
it was shown that transfructosylation leads to
an improvement in the taste profile, aftertaste,
bitterness, and palatability. The resulting flavor
profile is comparable to the flavor characteristics of
aspartame. There was a decrease in bitterness and
an improvement in the taste profile relative to RebA.
The taste characteristics of fructosylated RebA are
quite comparable with those of aspartame (Table 3).
However, in low pH drinks, the fructofuranose bond is
not stable enough and can hydrolyse under conditions
over time. Fructosyl-RebA can be excellent tasting and
soluble sweetener in the production of low-calorie
table top sweeteners (Chaturvedula et al., 2011, pp.
16-26; Fukunaga et al., 1989, pp. 1603-1607).

Thus, as a result of comparative studies, the
possibility of efficient transfructosylation of RebA
using B-fructosyltransferase in the presence of an
excess amount of sucrose was shown. The product has
excellent taste characteristics and good solubility and
can be used in various foods and beverages as a low-
calorie sweetener.

Table 3

Organoleptic evaluation of fructosylated derivatives
(Ishikawa et al., 1990, pp. 3137-3143)

Overall taste

Component Bitterness Aftertaste quality
Fructosyl-rebA 4.9 4.5 2.7
Fructosyl-stevioside 4.6 4.2 2.9
Fructosyl-rubusoside 2.6 2.7 1.5
Stevioside 3.3 3.5 1.5
RebA 3.7 3.5 1.9
Aspartam 4.7 4.3 3.0

Note: The evaluation was carried out in sample solutions with
concentrations corresponding to the sweetness of a 5% sucrose
solution. 5, Best; 4, Significantly better; 3, better; 2, slightly better;

1, worse.

References

Abelyan, V.H., & Abelyan, L. A. (2012) The Art of Stevia.
PureCircle.

Akimaru, K., Yagi, T., Yamamoto, S. (1991).
Purification and properties of Bacillus coagulans
cyclomaltodextrin glucanotransferase. Journal of
Fermentation and Bioengineering, 71, 322-328.

Chaturvedula, V. S. P. & Prakash, I. (2011c). Journal of
Carbohydrate Chemistry, 30, 16-26.

Chaturvedula, V. S. P., & Prakash, I. (2011b). Structures
of the Novel Diterpene Glycosides from Stevia
rebaudiana. Carbohydrate Research,346, 1057-1060.
https://doi.org/10.1016/j.carres.2011.03.025

Figure 12. LC/MC analysis of RebA (A) and fructosyl-RebA (B)

109




KRISTINA V. CHKHAN

Darise, M., Mizutani, K., Kasai,R., Tanaka, O.,Kitahata,
S., Okada, S., Ogawa, S., Murakami, F., & Fhen, F.H.
(1984). Enzymic transglucosylation of rubusoside
and the structure-sweetness relationship of
steviol-bisglycosides. Agricultural and biological
chemistry, 48, 2483-2488.

DuBois, G. E., & Sephenson, R. A. (1985). Diterpenoid
sweeteners. Synthesis and sensory evaluation of
stevioside analogues with improved organoleptic
properties. Journal of Medicinal Chemistry, 28, 93-
98.

DuBois, G. E. (2011). Validity of early indirect models
of taste active sites and advances in new taste
technologies enabled by improved models. Flavour
and Fragrance Journal, 26(4), 239-253.

Fujita, K., Hara, H., Hashimoto, H., Kitahata,
S. (1990). Transfructosylation catalyzed by
B-fructofuranosidase I  from  Arthrobacter
sp. K-1.  Agricultural and biological chemistry,
54(10), 2655-2661.

Fukunaga, Y., Miyata, T., Nakayasu, N., Mizutani, N.,
Tanaka, O. R. (1989). Enzymic transglucosylation
products of stevioside: separation and sweetness
evaluation. Agricultural and biological chemistry,
53,1603-1607.

Geuns, J. M. C. (2003). Molecules of interest -
stevioside. Phytochemistry, 64, 913-921.

Ishikawa, H., Kitahata, S., Ohtani, K., Ikuhara, C.,
Tanaka, O. (1990). Production of stevioside and
rubusoside derivatives by transglycosylation of
B-fructosidase. Agricultural and biological chemistry,
54,3137-3143.

Ishikawa, H., Kitahata, S., Ohtani, K. Tanaka, O. (1991).
Transfructosylation of rebaudioside A (a sweet

glycoside of stevia leaves) with Microbacterium
B-fructofuranosidase. Chemical and Pharmaceutical
Bulletin, 39, 2043-2045.

Kennelly,E.].(2002). Sweet and non-sweet constituents
of Stevia rebaudiana. In A.D. Kinghorn (Ed.), Stevia:
the genus stevia (pp. 68-85). Taylor and Francis.

Kinghorn, A. D., & Soejarto, D.D. (1985). Current status
of stevioside as a sweetening agent for human use.
In H. Wagner, H. Hikino, N.R. Farnsworth (Eds),
Economic and medicinal plant research, 1, 1-52.
Academic Press.

Kitahata, S., Ishikawa, H., Miyata, T., & Tanaka, O.
(1989a). Production of rubusoside derivatives by
transgalactosylation of various p-galactosidases.
Agricultural and biological chemistry, 53(11), 2923-
2928.

Lobov, S. V., Kasai, R., Ohtani, K., Tanaka, O., &
Yamasaki, K. (1991). Enzymic production of sweet
stevioside derivatives: transglucosylation by
glucosidases. Agricultural and biological chemistry,
55(12), 2959-2965.

Suzuki H., Achnine L., Xu R., Matsuda S. P., & Dixon R.
A. (2002). Kinetic model for synthesis of fructosyl-
stevioside using suspended B-fructofuranosidase
Plant Journal, 32,1033-1048.

Toskulkao, C., & Sutheerawattananon, M. (1994).
Effects of stevioside, a natural sweetener, of
intestinal glucose absorption in hamsters. Nutrition
Research, 14,1711-1720.

Yamamoto, K., Yoshikawa, K., & Okada, S. (1994).
Effective production of glycosyl-steviosides by
a-1,6-transglucosylation of dextrin dextranase.
Bioscience, Biotechnology, and Biochemistry, 58(9),
1657-1661.

110




BMOTEXHOJIOI'U

TpaHcraukosuaupoBaHnue PeGaynmnosuaa A
3-dppykrodypaHosumasoi

YxaH Kpucrnaa BukropoBHa

@I'BOY BO «Mockosckuii 2ocydapcmeenHslil yHusepcumem nuuiessix Npoussoocme»
Adpec: 125080, Mockea, Bonokonamckoe wocce, dom 11
HayuHo-uccnedosamenwvckas nabopamopus komnavuu PureCircle Limited

Adpec: 50250, zopod Kyananymnyp, Mana3sus

E-mail: ch.kristina84@gmail.com

Peb6aynmosnungA(RebaA)monsepranm f3-2,6- TpaHCIIMKO3WIMPOBAHMIO B-DpyKTOdYypaHO3MAA307
n3 Arthrobacter sp. K-1 u caxapo3a KakK WCTOYHMK 3BeHbeB (PYKTO3bI. BbIXOm
TPAHCIIMKO3WIMPOBAHUS CYIIECTBEHHO 3aBMCUT OT KOHIIEHTPAIMM aKIenTopa, AOHOpa U
depmeHTa, a TakKe OT BpeMeHM peakuuu. [Ipy MaccoBOM COOTHOIIeHuM RebA Kk caxapose 1:
1 crereHb TpaHCHPYKTO3WIMPOBAHMS 3a 24 yaca COCTaBMIa BCero 5,4%, a Ipy COOTHONIEHUN
1: 5 ona pmocruraer 6Gomee 23%. BbigBieHO, YTO TPAHCHPYKTO3WIMPOBAHME IPOTEKAET
s deKkTVBHEE B KOHIIEHTPUPOBAHHBIX PACTBOPAX, YEM BBIIIE OOIIAST KOHIIEHTPALMS CaxapO3bl
u RebaA, Tem Bbllie Bbixof GpyKTo3uampoBaHHOro RebA. [Ins onpenenenus Biusiaus pH Ha
TpaHchpyKTO3MWIMpoBaHue B-dpykrodypaHO3Mga3y MHKYOUPOBaIM ¢ pacTBopoMm 1% RebA u
10% caxapo3sl mipu 40 ° C B TeueHue 15 yacoB mpu pasauMyHbIX 3HaueHusx pH. Takke GbLIO
06HApY)XeHO, YTO C yBequMdyeHueM KoiuuecTBa (epMeHTa peakivs yckopsietcsi. Hambonee
ONTUMaIbHbIMM 6bUTM KoAMuecTBa 50-100 emyuuir Ha 1 r caxaposbl. McciemoBaHa peakiys
TPaHCHPYKTO3WINPOBAHMS CTEBMO3UAA, & TaKKe ITOKa3aHa OPraHOJeNnTuYecKas OIleHKa
dpyKkTO3MIMPOBAHHBIX TPOM3BOIHBIX DPYKTO3WI-RebA, hpykTO3mi-creBro3uma u GpyKTo3uiI-
py6y303uaa. BeimeneHe u ouncTKy GPyKTO3UIMPOBAHHOTO Reba ocymiecTBasiiv ocaskaeHueM
Y OYMCTKOJM 3TAHOJIOM Ha KOJIOHKAaX, 3alIOJTHEHHBIX MaKpoIlopucToii cmosnoir Diaion HP-20.
[TomyyeHHbBI MPOAYKT 06IaaeT YAydIIeHHbIMY CEHCOPHBIMM XapaKTEPUCTUKAMU U MOKET
OBITh MCITOb30BAH B KAUECTBE HU3KOKAIOPUITHOTO MTOCIACTUTENS.

Keywords: transfructosylation, p-fructofuranosidase, cultivation of Arthrobacter sp. K-1,
B-Fructofuranosidase (FFase) activity, reaction conditions for transfructosylation of RebA,
isolation and purification of fructosyl-RebA, taste profile of fructosylated derivatives
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Acrylamide, which is known to exist in a range of foodstuffs at different rates is a heat treatment
contaminant and has been labeled by the International Agency for Research on Cancer as a
probable carcinogenic substance for humans. Acrylamide is readily absorbed by the body and
it spreads to the tissues. The fact that acrylamide is highly prone to react with DNA and RNA
has brought forward various health problems as well. Many studies have proved the relation
between acrylamide and diseases related to the nervous system, notably cancer. The most
important mechanism in the formation of acrylamide in foodstuffs is the Maillard reaction.
The level of acrylamide in foodstuffs shows an increase in high temperatures especially in the
presence of reducing sugar and asparagine amino acid. However, no legal legislation has yet
been defined on the level of acrylamide in foodstuffs.

Keywords: acrylamide; coffee; asparagine; maillard reaction, cancer

Introduction

Acrylamide (AA) is a compound in the amide group
which is also known to be called acrylic acid amide,
2-propenamide, acrylamide monomer and propionic
acid amide. The AA substance which is frequently
used in the textile sector, dam and tunnel construction
and the paper industry, is currently classified by the
International Agency for Research on Cancer (IARC)
as a Group ““2A” probable carcinogenic substance. On
the other hand, the presence of AA in foodstuffs was
first demonstrated in 2002 by a group of scientists in
Sweden. A great number of different foodstuffs that
we consume habitually in our daily lives are known
to contain the AA substance at different rates which
is why it causes lifelong exposure in humans due to
nutrition requirements. Therefore, AA has gained
prominence in the world of science recently.

The Toxicokinetic Character of Acrylamide

Since AA is readily soluble in water, it is can be rapidly
absorbed completely. In their study involving human
subjects, (Fennel et al., 2005) detected 34 % of AA in
urine metabolites in 24 hours. Similarly, (Fuhr et al.,
2006) detected 60% of AA in urinary metabolites in 72
hours.

AA is subject to spreading rapidly in tissues no matter
how the exposure happens, whether orally or dermally.
An experiment on laboratory animals conducted by
Marlowe et al., (1986) presented that AA, after being
administered orally, was efficiently absorbed by the
stomach and spread to the other tissues, and pass to
the placenta rapidly. Another study by Sumner (2003)
showed that acrylamide in mice was found mostly in
blood, skin, spleen and lungs.

AA is metabolized in two different ways: The first is
that AA is conjugated by glutathione-S transferase
(GST) to N-acetyl-S-(3-amino-3-oxopropyl) and S-(3-
amino- oxopropyl) cysteine metabolites. The second
is that AA reacts with cytochrome P450E1 (CYP2E1)
and produces glycidamide metabolite which is crucial
for all species. On the other hand, glycidamide is
conjugated by epoxide hydrolases 2,3- dihydroxy
propionamide and GST enzyme to form N-acetyl-S-
(3-amino-2-hydroxy-3-oxopropyl) and N-acetyl-S-
(1-carbonyl-2-hydroxyethyl) cysteine metabolites
(Sumner et al., 2001).

According to a study conducted on laboratory animals
by Sumneretal., (1999),it was measured that 44% of AA
was removed by urine in mice and 51% was removed in
rats. Studies conducted on volunteer human subjects
showed that AA elimination rate from the body was
lower compared to animals (Watzek et al., 2012).

This article is published under the Creative
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Acrylamide and Health

The presence of AA in foodstuffs and its widespread
use in the industry has called for the need of research
related to health issues. Therefore, a great number of
studies have been carried out on dietary AA intake and
its relation with various diseases.

There is, however, no absolute consensus on the
existence of the relationship between dietary AA intake
and cancer. No meaningful correlation was detected
between dietary AA intake and cancer types around
the reproductive area (Mucci et al., 2005; Kotemori et
al., 2018), the respiratory area (Pelucchi et al., 2006;
Schouten et al., 2009), the urinary area (Larsson et al.,
2009; Hirvonen et al., 2010) and the gastrointestinal
area (Mucci et al., 2006; Obdén-Santacana et al., 2013).
However, some scientists have represented the positive
correlation between AA and various types of cancer
(Hogervorst et al., 2007; Hirvonen et al., 2010; Bongers
etal.,2012;Liuetal.2017).Besides,ithas been expressed
that AA exposure may have an effect on the peripheral,
central and autonomic nervous system of human beings
and trigger muscle weakness and numbness in hands,
feet, legs and arms (Hagmar et al., 2001; Goffeng et al.,
2011)%

Foods and Acrylamide

In spite of the fact that AA formation in foodstuffs
still continue to bear uncertainties, some specific
mechanisms have been proposed in this context. Among
these mechanisms, the Maillard reaction is regarded as
the basic mechanism. Other than that, some studies
have shown that acrolein, aspartic acid, carnosine,
B-alanine and pyruvic acid conjugates to acrylic acid
and then to AA in various reactions (Guenther et al.,
2007).

Lots of institutions and researchers have focused
on research aimed at determining the content of
acrylamide in various foodstuffs soon after it became
evident that acrylamide was formed in foodstuffs in
certain conditions. The AA content in foodstuffs can
range from pg/kg (ppb) levels

to mg/kg (ppm) levels depending on many variables
such as the type and content of the food, processing
technique and storage conditions. Studies that have
been conducted so far have built consensus on the fact
that AA is found with a strikingly high content in fried
potatoes, potato chips, bread, biscuits, cereals, infant
formula and coffee (EFSA, 2015).

Legal Limitations on Acrylamide

According to EU Commission Regulations, it is allowed
to establish maximum tolerances for pollutants and
natural plant toxins when necessary in order to protect
public health. However, no regulations have been
proposed up to now on the abovementioned 12 food
groups which are known to be rich in AA content. As
a partial solution, it is recommended that EU member
states monitor AA levels in certain foodstuffs and
report to EFSA annually all the data such as sampling
points, procedures, sample numbers/frequencies, and
analytical approaches.

Conclusions

Today, there is a strikingly wide range of research on
the content of AA in foodstuffs. However, taking into
account the rich diversity of foods in the world, it can
easily be said that even the current research which seem
to be extremely rich is not enough. The fact that AA is
present at considerably high rates in foods that we can
easily access in our daily lives and are part of our dietary
habits is a clear manifestation of how we are confronted
with a hidden danger. It should not be forgotten that
dietary exposure to AA lasts a lifetime. For that reason,
how the foods are processed and how frequently they
are consumed is extremely important for our human
health. Periodical implementations to monitor the level
of AA in various foods and to share the data with the
public is of great importance in that such actions would
be helpful in guiding global health policies.
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AxpuiamMmup, KOTOPBIiA, KaK M3BECTHO, IPUCYTCTBYET B Psifie MUILEBbIX MPOAYKTOB B Pa3HBIX
KOJIMUYECTBAX, SIBJISETCS 3arpsi3HSIONIMM BENIECTBOM TE€PMOOOPaGOTKM, M GbI MapKMPOBaH
MexxayHapoOHBIM ATeHTCTBOM IO MCCAeAOBaHMIO paKka Kak BepOSITHOE KaHIepOTeHHOoe
BeIIeCTBO AJIS JIIofeil. AKpuiaMuz, JIeTKO YCBaMBAeTCsI OPraHUM3MOM UM PAacIpOCTPAHSIETCs 1O
TKaHsIM. ToT haKT, YTo akpywIaMui, oueHb CKJIIOHeH pearupoBath ¢ [IHK n PHK, Takke BbI3bIBAaeT
pasynuyHbie MPo6IEeMbI CO 3M0pOBbeM. MHOTO MCCIeIOBaHMII JOKA3a/IM B3aMMOCBSI3b MEXKIY
aKpUIaMMUIOM U 6GOJIe3HSIMM, CBSI3AHHBIMM C HEPBHOI CUCTEMOIi, 0oco6eHHO pakoM. Camblit
B&)KHBI/ MexaHM3M B (GOPMMPOBAHUM aKpuUIaMuaa B MPOIOBOJIBCTBUM - peakuust Maiisipa.
VpoBeHb akpwiaMuaa B IPOLOBOJBCTBUM YBEIMUMBAETCSI IIPU BBICOKUX TeMIlepaTypax
0COGEHHO B MPUCYTCTBUK penyLMpYIOIIero caxapa ¥ aMMHOKMCIOTBI aclaparmHa.
TeM He MeHee, IO CUX TTOP OTCYTCTBYET ITPAaBOBOE 3aKOHOMATENIbCTBO 06 YPOBHE COME€PIKAHMS
akpuIaMua B MUIIEBBIX MPOAyKTax. OMHAKO 0 CUMX MOp He 6bUI0 pa3paboTaHO HU OTHOTO
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