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Ucnoab3oBaHue ¢puiyopecneHTHOM aHTUOrpaduu 15 OlleHKU KPOBOCHAGKEHM S
dyHaONIMKAIMOHHOM MAaHXKeTKH PU OJHOAHACTOMO3HOM KeJIYA04YHOM
IIYHTHPOBaHUH B Mogupukanuu «FundoRing»
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A6cTpakT

B sanapockonuueckoli xupypauu ¢yopecyeHmHas aHauozpagus ¢ ucnonv3osaHueMm uHooyuaHuHa 3eseHozo (ICG) akmugHo
npumeHsiemcs 0151 OYeHKU KpOBOCHABJCeHUSI MKaHell U 0p2aH08 8 pescume peasbHO20 8peMeHU.

Leab daHHO20 uccned08aHusi 3aKAOYAAACL 8 OYeHKe KPOBOCHAGdceHUs! U nepdysuu Manozo c@hopMupo8aHHO20 Hceaydoukd,
¢yHdonaukayuonHoll maHxcemku (PM), 2acmposHmepoaHacmomo3a U OMKAWOYEHHOU uvacmu xceayoka npu O0OHOAHACMOMO3HOM
Jcery0ouHOM wyHmupogaruu 8 moduguxayuu «FundoRing» 6 cpagHeHuu co cmaHdapmuoti MemoouKoll.

Memodbl. Hccaedosanue npedcmas.isiem co6oli npocneKmugHoe 0mKpblmoe paH0oMU3Upo8aHHOe KOHMPOUPyeMoe Ucc/1e008aHue,
nposederHoecanpensn2021200anookmsi6ps2024200a, 8 komopomyuacmeosaau 200 nayuenmos. [layueHmul 6bL1u pazdeseHbvl HA 08e2pynnbl:
100 nayuenmos & epynne «FundoRingOAGB», komopbim 8bIN0AHANOCH AANAPOCKONUYecKoe 00HOAHACMOMO3HOEe 2ACMPOWYHMUPOBAHUE 8
Modugpukayuu «FundoRing», u 100 nayuemos 8 epynne «0AGB» ¢ ucnonvzosanuem cmandapmuoti mexvuku. ICG npumensiacs 6 dose 12,5 me,
a 8u3yaauayus ocyujecmesaacs ¢ nomoujvio cucmemvl KARL STORZ - IMAGE1 S™ Rubina®.

Pesyabmamul. Bce 200 nayueHmos ycnewHo npowu /anapockonuyeckoe 00HOAHACMOMO3HOe Jiceaydo4Hoe WYHMUposaHue,
6e3 ocsaodxcHeHull. CpedHee epemst nosieseHusi dayopecyeHyuu Manozo cPhopMupo8aHHO20 xHceayo0oukd, 2acCmpoIHMepoaHacmomosa u
omxk/l04eHHoU yacmu dceayoka cocmasuao 16,76+6,71 cekyHowl a5 epynnust «OAGB» u 15,8+5,95 cekynowt das epynnel «FundoRingOAGB»,
P-value = 0.28. J/lesast uacmv ®M nposigasaa ceeyeHue 00HOBpeMeHHO ¢ py2uMU yHacmKamu, 8 mo 8pemMsi KAk npasasi yacms, Npoxoosawas
yepe3 nozadunuujegsodHoe omeepcmue, HAYUHAAA C8eMumMbCsl no3xce, 8 cpedHem 32,7+14,23 cekyHdbl. Hu odHo20 cayyas Hekpo3a PM e
noc/sieonepayuoHHOM nepuode He 3aPUKCUPOBAHO.

Buigodul. C nomowbto dayopecyenmuoll aHeuozpaguu 6bl10 nNodmeepicoeHo, 4mo npu 00HOAHACMOMO3HOM XHCEeAYOOUHOM
wyHmuposaruu 6 modugukayuu «FundoRing» coxpausiemcsi adekeamHoe Kpog8oCHabdceHUe Masa020 CPHOPMUPOBAHHO20 icenydoUuKa,
2acmposHmMepoaHacmomosa, omkar4eHHoll yacmu sxceayoka u PM. Memoduka sicesnydouro2o wyHmuposaus 8 moougpuxkayuu «FundoRing»
Moxcem 6e30nAcHO NPUMEHSIMbCS 8 bapuampuyeckoli U Memaboau4eckoli Xupypauu.

Katouesvle canosa: 6apuampuyeckas Xupypausl, g.1yopecyeHmHas aHauozpagus, 00HoaHacmomo3Hoe xceaydoyHoe WyHmMuUpo8aHue,
UHAOYUAHUH 3esaeHblll, pyHdonaukayus, FundoRing, oxcupeHue, Memaboauyeckuli CUHOPOM.
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BBeaenue

OuneHka KpOBOCHAaGXeHHs W Iepdy3uu TKaHeH
UTPAlOT KJIIOYEBYK pOJIb B H3YYEHUHM HAJEXKHOCTHU
XUPYPrUYecKUX BMeIIATeJbCTB Ha XKeJlyL04HO-KHUIIeYHOM
TpakTe. CJIOXKHBbIe pPEKOHCTPYKTHBHbIE OIepaluu C
dopMupOBaHMEM aHACTOMO30B, TPEGYIOT NPHUCTAIbHOIO
U3yYeHHUs  COCYAUCTOr0  KPOBOCHAOXKEHHf,  4YTOObI
MHHUMHU3UPOBATb PUCK NOSABJIEHUSA UIIEMUU U TEM CaMbIM
YJAYYLIUTh HCXOAbl JiedeHHUs. TpaJULMOHHbIE MeTO/bI
OLleHKH neppys3uy, Takue KaK BU3YyaJbHbIH OCMOTp H
jponmaeporpadus, UMeIOT CBOM OrPaHUYEHHUS B TOYHOCTH,
JIOCTYTIHOCTH ¥ 06'b€KTHBHOCTH.

C HeJlaBHUM pasBuUTHEM TEXHOJIOTHUH
¢dsyopeciieHTHOW  aHruorpadud € WHJAOLNUAHUHOM
3esieHbIM (ICG), cTasio BO3MOXKHBIM GoJiee JeTalbHOE U
TOYHOE HCCJIe[JOBaHHUEe COCYUCTOTO KpoBOCHaGxeHus [1].
ICG 06/1a/1aeT yHUKAIbHBIMHU CBOMCTBAMU, T03BOJISTIOIIUMU
OBICTPO U 0E30MaCHO HCIOJb30BaTh €ro B KJIMHUYECKOU
npakTtuke. Beegenue ICG v nocieaywoas BU3yaausanus
pacmpeziesieHdsT B TKaHSIX C TMOMOILIbI HHQpaKpacHOH

KaMepbl B  OJMKHEM HWHGQpPAKpacHOM JuanasoHe
NpeJIOCTaBJIsSIET XUPypramM peajibHyld BO3MOXXHOCTb
OIlEHUBATb KPOBOCHAGXKEHHE B PEXUME PeaJbHOro

BpeMeHH in vivo [2].

®uyopecuenTHaa anruorpadus c ICG akTHUBHO
WCIIOJIb3YEeTCA B Ppa3/IMYHbIX HANpPaBJIEHUAX XUPYPrHUMU.
Heckonbko ~ paHAOMM3UPOBAHHBIX  KOHTPOJIMPYEMbIX
HCC/IeJOBAaHUM B  KOJIODEKTaJbHOH  XUPYpruu U
XUPYPruM BEPXHEro >KeJy[AO04YHO-KUIIEYHOr0 TPaKTa, B
TOM YHCJe CHCTeMaTH4ecKue 00630pbl U MeTaaHaJIU3bl
OTMEYalT 3HAYUMOCTb (JIyopecleHTHOH aHrHorpadpuu
B BbIOOpe MecTa aHACTOMO3MPOBAHHUS M CHIKEHUU
c/lyyaeB HeCOCTOSITeJbHOCTH aHacTomo3a [3-5]. OpgHako
B GapuaTpuyecKod U MeTabOJMYEeCKOW XUPYpPruu
(BMX) npumeHeHune ¢JyopeclieHTHOM aHruorpadpuu
He dABJIAJIOCb KPUTUYECKHU BaXXHbIM H HeOGXOﬂl/IMbIM,
YYUTBIBasl afleKBaTHOe KPOBOCHAOXKEeHHE KYJIBTH KesyKa
M KulleyHuka [6,7]. Ilo JgaHHBIM CHCTEMaTHYeCKOIo
0630pa iuTepaTypbl Mateusz W. 1 coaBT. ¢pJiyopecLieHTHas
aHruorpadusi ¢ MHJOIMAHUHOM 3eseHbIM B BMX waine
BCEro HCIO0JIb30Ba/ach [Js OLEHKH KpOBOCHAGKeHUs
Y BBISIBJEHUHU HECOCTOSTEJIbHOCTH LIBOB (yTeuek) [8].
Biancucci A. ¥ coaBT. cO061LIAIOT 06 Y/0BJETBOPUTENBbHON
nepoysun no pgaHHeiM ICG Opyu  pyKaBHOH
pe3eKIUu JKeJyAKa U OJHOAHACTOMO3HOM >KeJYA0YHOM
mwyHTHpoBaHUM [9]. MccienoBaHHs COOOLIAIOT TaKke
06 ycnemHoM npuMeHeHUH ICG B AMArHOCTHKE yTedek
CTEHJIepHOfIJII/IHI/II/Il/l)Ke]lyAO'-IHO-Kl/ILHe‘{HbIXaHaCTOMOBOB,
B koTopblX ICG oKasa/cad BbBICOKOYYBCTBUTEJIBHBIM /JIA
obHapyXeHHUsl yTeuyeK, He yCTylnas WHTpaolepaliMOHHON
raCTpoCKOIlMK, W M[OpeBOCXoAd CTAaHAAPTHbBIE METObI
HMHTpAoNepalMoOHHON AWarHocTUKM yTedykd [10-12].
EBpomnelickass acconuanus 3HAOCKONMUYECKOH XUPYpPruu
(European Association of Endoscopic Surgery) Ha
KOHCEHCyce 10  HCIOJb30BaHHIO  QuyopecreHTHOH
anrvorpaduu ¢ ICG HacToATE/NbBHO pPEKOMEeHJyeT
ucnosb3oBanue ICG  psna  Jiydwiero  onpefiesieHUs
AHAaTOMHH n YMEHbIIEHUA nocJjsieonepanuoHHbIX
OCJIO)KHEHUH B abJOMHHaAJbHON Xupypruu. Taxxke 6bLIO
PEKOMEH/I0BAHO JlaJibHelIlIee TPOBeleHHe UCCIeI0BAaHUI

MaTepl/IaJI]:I M MeTOoAbl

Ju3satin uccaedosaHusi: MPOCNEKTUBHOE OTKPBITOE
paH/JOMHU3UPOBaHHOE KOHTPOJHMpPYEMOe HCCIe[0BaHHE,
KOTOpoe MpoBOAWJIOCHE C anpess 2021 ropa mo oKTA6pb
2024 ropa.

¢ wucnosb3oBaHueM ICG B BMX BBuay HejocTaTka
HccieloBaHUH B 3TOH chepe [13].

[lepcriekTUBHOMN MeTOAUKOU B BMX
paccMaTpuBaeTcs 0/IHOAHACTOMO3HOe YKeJTyl0uHoe
yHTUpOBaHWe B Moaudukanuu «FundoRing», koTopas
nojipasyMeBaeT JIONIOJIHUTEJIbHOE dopMupoBaHue
MaCCHBHOH LUPKYJISAPHOH bYH/IONTMKAIIMOHHON
mamxkeTkd (PM) Boxkpyr Masoro cHOpMHUPOBAHHOIO
XKeJyziodka - mayda [14-16]. AKTyaJbHOCTb NMpUMeHEeHHUs
ICG pmna  aToro MeToAa CBsI3aHa, BO-NEPBBIX, C
00s13aTeJIbHOW  JIOCTAaTOYHOH  MOOWJM3anued  JaHa
OTKJ/IIOUEHHOW YacTH KesyJKa He TOJBKO OT KOPOTKHX
YKEJIYL0YHBIX COCYZ0B, HO C IepecevyeHHeM >KeJyA0YHO-
ceJIe3eHOYHON CBSA3KU. BO-BTOpBIX, AHO OTKJIIOYEHHOM
YacTH KesyjiKka MpOoTATruBaeTcs depe3 cHOpMHUPOBAHHOE
peTpoa3odareasbHoe (M033AUIHUIIEBOJHOE) OTBEPCTHE,
KOTOpOe NpPH HENpaBUJIBHON XUPYPTrUYECKON TexXHHUKe
MoxkeT chaBauBaTb OM wu BbI3bIBAaTh HapylleHHe
LUPKYASAUNA KPOBU. ITO B CBOIO O04Yepesib FHIMOTETUYECKU
MOXKET TNPUBECTH K HIIEeMHH W HapylleHUI0 nepdysuu
®M, yTo B JajbHeHIIeM MOXeT IMPHUBECTH K HEKPO3y
CTeHKH JHa JKeayaka. I[loatomy 3pece TpebGyercs
GeCcpUCTPacTHOE KCCJIeIOBaHUE JJAHHOW 30HbIL TpeTui
MOMEHT, TpH GOPMHUPOBAHUY MACCUBHON QYHOTINKALUU
B Moaudukannu «FundoRing» runoreTuyeckyd BO3MOXKHA
KOMIIpeCCHsl U C/laBJeHHe NHUTALINX COCYAOB Tay4a, B
YAaCTHOCTH JIEBOU KeJlyl04HOHN apTepuu U BeHbL [loaTomy
CTOUT BONPOC: MOXET JIM 3TO NMPUBOJUTH K YXYAILIEHUIO
KpOBOCHAbXeHHUsl Tay4ya, racTpoHTepoaHacTtomosa (I['JA)
U K TaKUM MOCJAeJACTBUSIM KaK, YXyAlIeHUe pernapanuu
TKaHeH, GOpMUPOBaHHE HECOCTOSATENBHOCTH CTEIJIEPHBIX
mBoB, 'JA, o6pa3oBaHuI0 3p03uH, A3B? TakUM 06pas3oM,
BCe BBIIIECKAa3aHHOe YKa3blBaeT Ha HEOGX0JMMOCTh
MOJATBEPXK/IEHUSI WJIM OINPOBEPXKEHHS BbINIECKa3aHHBIX
TUIOTES.

OueHka KpoBocHabGxkeHus OM B BMX wu
XUPYPTUU BEPXHEro JKeJyZOo4YHO-KUIIEYHOro TpaKTa C
noMoubio ¢GJyopeclieHTHOU aHruorpaduu B OCHOBHOM
npeJCTaBJeHbl CTAaThsIMU THUIA CAy4al-KOHTPOJIb (case
report) [17,18].HacTosuee ucciesoBaHue ABISETCS OJHUM
M3 HEMHOIMX paHJOMH3UPOBAHHBIX KOHTPOJHUPYEMbIX
uccaegoBanui B BMX ¢ Mcno/sib30BaHWEM TEXHOJOTUU
duryopecLieHTHON aHruorpadum. Mgl BIIEPBBIE
UCCJe[JoBaJM KpOBOCHabKeHHe U Mepdy3ur0 TKaHeH
[P OJJTHOAHACTOMO3HOM JKeJIy/IOYHOM IIYHTHPOBAHHUU B
moaudukanuu «FundoRing» ¢ ncnosnbszoBanuem ICG, yTo
IMMO3BOJIUJIO ITOJIYYHUTb 06'beKTUBHbIE JAaHHBbIE O COCy[[PICTOﬁ
AVHAMHKeE B peaJ/IbHOM BpEeMEHH.

Ilesb Micc/IeJOBAHUS: OLIEHUTb KPOBOCHAGKeHUe
u nepdy3u0 Majsoro CcHOPMUPOBAHHOTO IKEJYAOYKA
- nayda, bYHIOMIMKAIIMOHHOM MaH>XeTKH,
racTpO3HTEPOAHACTOMO3a U OTKJIIOYEHHOHN YacTH XKeNyJKa
MpH OJHOAHACTOMO3HOM JKEJYAOYHOM IIYHTUPOBAHUU
Mmoaudukanuu «FundoRing» u B craHJapTHON MeToAUKe
C UCIOJIb30BAaHUEM TEXHOJIOTUM (JIYOpecleHIUH B
GyirmkHeM HH(QpaKpacHOM Juana3oHe U HH/OIUAHUHOM
3esieHbIM (ICG).

B wuccnepoBanum yvactBoBasu 200 mnanueHTOB,
cy4aiiHo BbI6paHHbIX M3 1000 manueHToB, y9aCTBOBABIIUX
B PKU «The FundoRingOAGB Versus Non-wrapping (Non-
banded) Standard Method of Laparoscopic One
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AnastomosisGastricBypass(FundoRingMGB)»pa3zieneHHbIX
Ha ABe rpymnmsl mo 500 yesnoBek: rpymnna «FundoRingOAGB»
u rpynmna «OAGB», MPOTOKOJI HccieJ0BaHUsA
#NCT04834635 mna cadte https://clinicaltrials.

[lamentam B rpymnmne «FundoRingOAGB» mnpoBoguiace
onepanus Jlanmapockonuyeckoe 0JIHOAHACTOMO3HOE
racTpouryHTHUpoBanue B mMogudukanuu «FundoRing» [1],
a B rpynne «OAGB» nposopusoch Jlamapockonudeckoe
0/IHOQHAaCTOMO3HOE racTpoUIyHTUPOBaHUE B
CTaHJapTHOH TexHuke [19]. B kaxzgod rpymme
c/y4yaiiHO Bbi6Upasioch He MeHee 20% malUeHTOB AJis
npoBefieHUs1 uccaenoBaHud. Bcero 200 mnanueHTOB.

OHu pasfgensanucbh Ha JBe rpynnbl no 100 namnueHTOB,
COOTBETCTBEHHO NPOBEJIEHHbIM UM BHJaM ONepalul, T.e.
1 rpynna «OAGB» (mpoBojuioch Jlamapockonuyeckoe
O0/ZIHOQHACTOMO3HOE racTpOLIyHTHPOBaHUE B
CTaHJAapTHOH TexHuke) u 2 rpynmna «FundoRingOAGB»
(mpoBoausiock JlanapocKonmu4eckoe OJJHOAHACTOMO3HOE
racTpomyHTUpoBaHue B Mojgudukanuuu «FundoRing»).
Bce nmanueHTBl, y4yacTBOBaBlIMEe B  HCC/IeJOBAaHUH,
COTJIACUJIUCh HA y4YacTHe B UCCAeJOBAaHUU U MNOANUCAIH
nHdopMupoBaHHOe coriacue. [leMorpaduieckre JaHHBIE,
a TaKKe XapaKTepUCTUKaA NONyJIsAUU uccaeoBaHHbIx 200
NalMEeHTOB NpejcTaByeHbl B Tabuuie 1.

Tabauya 1 - Xapakmepucmuka nonyasiyuu uccaedosanHvix 200 nayueHmos

I'pynna «0AGB» (n=100) I'pynna «FundoRingOAGB» (n=100) P-value
Bospacr (s1eT) 43.47+8.5 41.50+10.12 0.13
UMT (kr/m?) 41.6745.14 40.81£6.0 0.28
Ken 73 81
Mo (n) 0.18
Myx 27 19
CpegHuit BO3pacT B rpymnme «OAGB» Busyaausayusi: nepesi UWHDBEKLHeH BKJOYasach

cocraBun 43,47+8,5 snet, u 41,50+10,12 jer B rpynne
«FundoRingOAGB». Cpennuii unjexc Maccol tesa (UMT)
coctaBua 41,67+-5,14 kr/m? B rpynne «OAGB» u 40.81+-
6,0 xkr/mM? B rpynne «FundoRingOAGB» cOOTBeTCTBEHHO.
CraTtuctuyeckoe pacnpezeseHue no sospacty, UMT u nosny
B IpyMNNax He OTVIM4aJoCh.

Pandomuzayusi: cpeHUH MeIULMHCKUMN NepcoHas
BbllaBa/l MAalMeHTaM IepeJ; omepanueld Ha BBIGOD JBa
3amevyaTaHHbIX KOHBepTa. OJUH KOHBEPT 6bLI C MyCTbIM
JINCTOM, BO BTOpPOM OblL1 JHCT ¢ noanucbio ICG. Te, kTO
BbI6Hpan KoHBepT ¢ ICG, COOTBETCTBEHHO MOJ|BEPraJiiCh
uccaenoBanuio ICG.

Kpumepuu uckawo4eHus: TallMeHTbl C W3BECTHOU
aJyleprued Ha HOA W/WJIU WHJOIMAHWHOBBIN 3eJIeHbIH
(ICG), npuHUMalOIIVe COMYTCTBYIOIME JEKAPCTBA, MOJIOXKE
18 unu cTapiue 65 J1eT, aKTUBHbIE KYPUJIBIHUKH.

Hndukamop: UnpounanuHoBbIN 3es1eHblH (ICG) GbLT
HCIO0JIb30BAaH B KadecTBe (JIYOpPECHeHTHOr0 KpacHUTess
JIJIS1 BU3yaJIM3alMi KPOBOCHA6KEHHUS.

O6opydosaHue: Jlns onpeiesieHUsI KDOBOCHAGXKeHU S
1 nepdysnu TKaHell NpHUMeHSJOCh 060pyAOBaHHE AJs
ICG naBurauuu KARL STORZ - Bugeocucrema IMAGE1
S™ Rubina®, koropassi mnosBosaseT B 4K paspemeHun
YJAbTPABBICOKON YETKOCTU OTO6paKaTh (JIyOpeCIeHLINI0
HMH/JOIlMAaHUHA 3eJIeHOTO B TpeX pas3/IMYHbIX peXHUMax:
MOHOXPOMAaTHYEeCKOM, pexuMe Ha/JIO0XeHUsl B CHHeM U
3eJIeHOM I[BeTax M B peXuUMe KapTa HHTEHCUBHOCTH,
KOTOPBIH MO3BOJISIET OLIEHUBATh TPAJAMEHT KOHIEHTPALUH
ICG B TKaHAX.

IIpoyedypa: onepaTUBHbIE BMelllaTe/1bCTBA
MPOBOJUINCE OAHUM XHUPYProM B HECKOJbKUX KJIWHHUKaX,
B ropogax Kasaxcrana: AcraHa, Asamatbl, Kokieray,
[leiMkeHT, IleTponaBsoBck. IlanueHTamMm B rpynne
«FundoRingOAGB»  mpoBogu/iocb  OJHOAHACTOMO3HOE
KeJlylouHoe LIyHTUpoBaHue B Mogudukanuu «FundoRing»
¢ dopmupoBanuem @®M [1]. [lagyueHTamM B rpymnne
«OAGB» mnpoBOAMJIOCH OAHOAHACTOMO3HOE >KeJyJ04HOoe
LIYHTHPOBaHUE MO CTaHAApPTHOW MeToauke [2]. B koHLe
onepauuu nocje ¢popmupoBaHus nayya, ['9A u ®M (mpu
MeToze «FundoRing») BBoguiock ICG BHYTPUBEHHO B j03€
12,5 mr pactBopenHoro B 10 mu1 pactBopa NaCl 0,9%, nanee
s mpoMbiBaHusl BBoguock 20 ma pactBopa NaCl 0,9%
[20].

nHpakpacHas ¢uyopecueHTHas kamepa NIR/ICG IMAGE1
S™ Rubina® Ha kommiekce “Karl Storz Endoscopy” apjs
NOJIYYeHUs] U300paKEHUH KPOBOCHAOXKeHUs U nepdy3uu
uccaesyeMblx ydacTkoB [21]. TlomcuuTbiBazoch BpeMs
B CeKyHJax OT MOMeHTa BBejeHUs mnpenapara ICG no
nosiBjieHUs1 QuyopeclueHIMM B HCCJAeJyeMbIX 30Hax.
UccnepoBanock: nayd, '9A, oTK/IO4YeHHasA 4acTb KeJlyAKa
(OY2K) u ®M (nmpu Mmetonuke «FundoRing»). [losiBieHue
CBEYEHHS COCYAOB B TedyeHHe MepBbix 60 cekyHJ mocJe
BBeJieHHUs1 ICG olleHHMBasIOCh KaK XOpolllee KPOBOCHa6XeHue

[3]-

Takum  o6pasoM, HacTosllee  HCCIeL0BaHUE
HalpaB/JIeHO Ha OLEHKY KPOBOCHaGXXeHUs W Tnepdy3uu
npy  onepayusax OJAHOAHACTOMO3HOIO  KeJYJ04YHOIo

IIYHTUPOBAHUS BCTAHJAPTHOM BapHaHTe U B MOAUPUKALUH
«FundoRing». B yacTHOCTH, OLIeHUBaJIOCh KPOBOCHAGXKEHH e
nayya, ®M, I'9A u OYXK c ucnosb30BaHHEM TEXHOJIOTHMU
ICG B pByx rpymnmax mnanudeHToB. OxujaeTcs, 4TO
pe3y/abTaThl JAaHHOIO HMCCAe[0BaHUs MOMOTYT YJAy4IIUTb
NOHMMaHHe COCYAUCTON JUHAMHUKH B X0Jle XUPYPruiecKux
BMellaTe/bCTB U OBBICAT 6€30MacHOCTb U 3QPeKTUBHOCTD
ornepanui Ha )KeJly,0YHO-KHIIeYHOM TPaKTe.

AHaau3 OdaHHbIX, Y TANMEHTOB ObLIM COGpPaHBI
JIaHHBIE 110 PsAJLy TepeMeHHbIX, BKJII0Yast leMorpadpuiecKkre
JlaHHble TI0J1a, BO3pAcTa, POCTA, HAYaJbHOTO Beca H
nHeKca Maccel Tesia (MMT), a Takke BpeMeHHU MOSIBJIEHUS
dsryopecueHIIMM B HCCIeAyeMbIX 30HaX. CTaTUCTUYECKUN
aHa/JIN3 TPOBOJUJICA C UCIOJb30BAaHUEM IPOTPaMMbl
StatPlus:Mac © 2010 Analystsoft Inc. CpesHre 3HaYeHHs
CpaBHMBAJIU C UCIOJIb30BaHUEM t-TecTa (MpU HOPMaJbHOM
pacnpesiesieHUM JaHHbIX). CTaTUCTUYECKYI0 3HAYUMOCTH
pe3ynbraToB npuHuManau npu p<0,05. Bca mHbopmManus
0 malyeHTaxX ObLIa COXpaHeHA U pa3MelleHa Ha cauTe
KazaxcTanckoro HaLMOHAJBbHOTO 6apraTpUIECKOTO
peructpa (Kazakhstan Metabolic Surgery Registry -
LIVE Database  https://kzkhbsre-dendrite.com) Ha
3amuigeHHoM cepBepe Dendrite Clinical Systems Ltd.
OCHOBHBIM HHTEPECYIOIUM pe3y/JbTaTOM 6blLIa OIeHKa
KpOBOCHA0XXeHUsT U Mepdy3uMn HCCAeAYEMBIX Y4aCTKOB,
BBISIBJIEHHBIX C momoIibio ICG.


https://kzkhbsr.e-dendrite.com
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Pe3ysibTaThl

[Tlocne BBepeHusi ICG, B TeyeHue nepBbIX 16-
20 cexkyHJ QuyopecreHTHOe CBeYeHHe MOSIBJAIOCH
OJIHOBpeMeHHO Ha nayye, ['9A u OYX y Bcex manueHTOB.
UccnenoBanne NpPOBOAMIOCE B MOHOXPOMAaTHYeCKOM
pexuMe, peXMMe HaJOXKeHUsI B 3eJeHOM I[[BeTe U B
pexuMe Kapta UHTeHCUBHOCTU (Pucynku 1-3). CpenHee
BpeMs nosByieHHus ¢uyopecueHnuu nayda, ['9A u OUX B

3

rpynne «OAGB» u rpynne «FundoRingOAGB» coctaBuio
16,76+6,71 cexkyng u 15.8+5,95 ceKyH/ COOTBETCTBEHHO.
CTaTUCTUYECKM He  ObLJI0O  OTMEYEeHO  Pa3Iu4yui
KpPOBOCHA0XKEeHMsI HUCCJIeyeMbIX 30H B [IByX TpyIIax.
PesynbTaThl mpezcTaBsiensbl B Tabinne 2.

B

PucyHok 1 - A) 3agepwenHblii 8ud onepayuu 00HOAHACMOMO3HO20 JHceayd0HHO20 WyHMuUposaHus 8 moougukayuu «FundoRing».
B) Tom sce 8ud 8 MoHOXpomamuueckoMm pexcume I1CG

PucyHok 2 - Hzo6pasicerue ICG 6 pescume Hao0dxiceHUs 8 3eseHOM ygeme. A) Masblil chopmuposanHblil sicesydouek — nayu.
B) Fracmpoaumepoanacmomos (I'3A)

A
PucyHok - 3 A) Manwltii cghopmuposaHHbiil dcesydoyek — nayy u 2acmpo3HmepoaHacmoMo3 8 pexcume kapma uHmencusHocmu ICG.
B) Omkato4eHHas aHMpaabHas 4acms JiceayodKa 8 pexcume Ha/10%4CeHUsl 8 3e1eHOM yaeme

Ta6auya 2 - Bpemsi nosigaeHus gaiyopecyeHyuu ¢ momenma egederus ICG

Ipynna «OAGB» (n=100) Ppynna «FundoRingOAGE> P-value
Mays/T9A/0WK t/cex 16,76+6,71 15,8+5,95 0,28

®M, a MMeHHO ee JieBasl YacTb HAYMHaJIa CBeYeHHe
OZHOBPEMEHHO C JPYrUMH HCCIeAyeMbIMH YYaCTKaMH.
OpHako mpaBasi vactb OM, KoTopasi NpOTArMBasach
yepe3  I033JMIMIEBOAHOE  OTBEPCTHe,  HAYMHAJIA
dsyopecueHTHOe cBeyeHHe B MHQpPAKPACHOM JAMana3oHe
HECKOJIKO T03Ke OCTaJbHbIX HCCIeJyeMbIX y4acTKOB U
MeHee MHTEHCHBHO IO CPaBHEHHIO C JIeBO# yacTbio OM
(Pucynku 4-6) . [Ipy aTOM, XOTb U C 33J€P3KKOM, aGCOIIOTHOE
GosbmirHCTBO PM HaYMHAJIO CBOE CBEYEHHE B TeueHHe
nepBbix 60-Tu cekyHj. CpeJjHee BpeMsi U CTaHJApTHOe

OTKJIOHeHHe cocTaBuio — 32,7+14,23 cek. (PucyHok 7). B
4-x n3 100 ®M oTMeuasoch nosiBJeHHe GJIYOpPeCHeHIUN
nosxe 60-TH cexkyHJ. OJHako B MOC/Je0oNepaluOHHOM
nepuozie He OTMeYasIoChb HU OJHOTO ciy4as nepdopanui
nau Hekposa ®M. Bo Bpems omepanuu 0653aTeJbHO
pEeBHU3UPOBAIOCH N03aiMNHUILILEBOJHOE OTBEpCTHE
Ha Haauuue cgaBiaeHus OM. Ilpu Heo6XoAMMOCTH
M03aJUIHIIEBOJHOE  OTBEPCTHE  PACLIUPAJIOCH IS
npeAynpexjeHuss cyxxeHus @PM  ONOJHUTENBHO C
paccedyeHHeM TKaHeH B CTOPOHY AvadparMaibHbIX HOXKEK.
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B

PucyHok 4 - A) @M e pescume Hanodxcenus ICG. B) @M @ monoxpomamuueckom pescume ICG.
1 - npasas yvacms OM. 2 - negast vacme ®PM

B

40 - I

o

o

20

06cyxaeHue

[lepBbIli  acrnekT HACTOALIEr0  MCCAeJL0BaHUSA
3aKJIFOYAETCs B TOM, YTO MOOUIM3ALMSA JHA OTKJII0YEHHON
YacTHU JKeJyJKa OT KOPOTKHUX JKeJYAOUYHBIX COCY/IOB,
BKJIIOYAsl lepecevyeHue KeJy/J0YHO-CeJIe3€HOYHOU CBSA3KU
MPUBOJIUT K HEKOTOPOMY YXVALIEHHIO KPOBOCHAGKEHUS
O®M. PesynbraTthl oneHkun @®PM mnpomeMOHCTpUpPOBAIH
onpe/iesieHHble 0COOEHHOCTH (GJIyOopeClieHTHOTO CBeUeHHs .
B yactHocTH, mpaBasg yactb ®M HayMHasma CBETUTHCA C
33/Iep>KKON 0 CpaBHEHUIO C JAPYTUMHU UCCIeAyeMbIMU
y4yacTKaMM W HUMeJa  MEHbUIYI0  HHTEHCHBHOCTb
cBedeHHus. B To ke BpeMs JieBasg yactb ®M mposBisiia
¢dJiyopeclieHIMIO B TIEpBbIe CEKyH/bI TTocsie BBeseHus ICG,
CHUHXPOHHO C IPyTUMH 30HaMH. TeM He MeHee, a6COIOTHOE
6osbMHCTBO @PM HauMHA/JO CBedyeHHe B TedyeHHe

40

PucyHok 7 - [Juaecpamma apemeHu nosisaenus gayopecyenyuu PM

il

60 80 100

O/IHOM MHUHYTBI, U JIMIIb B 4YeThIpex CAy4asx M3 CTa
duryopecueHnys nosiBusIach nosxe 60 cekyHy. CpaBHeHUE
BpeMeHU nosByeHus ¢puyopecueHnny @M u OUXK B rpymnmne
«OAGB» (B KOTOpOUW He MPOBOAHUJIUCH JONOJHUTEJNbHbIE
xupyprudeckre Manunynsanuu ¢ O42K) mokasasno cpegHue
3HavyeHus1 32,7+14,23 cexkyHjbl U 16,76%6,71 cekyH/bI,
4YTO COOTBETCTBYeT 3HadyeHuUo p =0,001. 3To ykasbiBaeT Ha
CTAaTUCTHUYECKH 3HAYHMMYI0 Pa3HHULy B KPOBOCHAG)KEHHH.
TakuM 06pa3oM, MOXXHO CZesaTb BBIBOZ O TOM, YTO
KkpoBocHaGxeHne OM felCTBUTENBHO YXYAIIAETCS B
pe3ysbTaTe MOOHJIM3AIMHA OT KOPOTKHUX KeJyJOYHBIX
cocyoB mno cpaBHeHuto ¢ OYXK B rpynme «OAGB».
OpHako ¢uyopecuieHTHOe cBedeHHe @M Ha6/I07a/10Ch B
TedeHHe NepBOd MUHYTHI B IOJABJSIONIEM GOJIBIINHCTBE
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C/JIy4aeB, 4YTO MOXHO paClEeHWBATb KaK aJIeKBATHOE
KpOBOCHa6)KeHI/Ie. HO'BH,LLHMOMY, B pe3yJsibTaTe
MO6I/IJII/I33LU/II/I OT KOPOTKHX XKeJIYIOYHBbIX COCYy0OB, 4aCThb
KpOBOCHa67KeHI/IH COXpPaHAETCA 3a CHET UHTPaAMypPaJIbHbIX
COCyZ1OB XKeJiy/iKa. KpI/ITI/I‘-IHbIX ABACKYJIAPDHBIX 30H He
ObIJIO BBISIBJIEHO.

B BMX HeKOTOpPhIMH XUpypraMu IPUMEHATCA
MeTOoAMKa pyKaBHOH pe3eKuuu KeJlyKa c
0/JTHOMOMEHTHBIM popMUpoBaHUeM PyHAOMINKALKH. [Ipu
3TOM, B OTJHYHE OT OJHOAHACTOMO3HOTO >KeJYA04YHOTO
HIYHTUPOBaHUs, 60JIbllIasi KPUBU3HA YKeJTy/IKa MOJIHOCThIO
MOOHWJIM3yeTCI  OT  COCY[0B, BKJIO4YAasgl KOPOTKHE
JKeJIyJJOUHble cocyabl. B ucciesoBaHuAX coobuiaeTcss 06
a/IeKBaTHOM KpoBocHabGkeHUU ®M U B 1]eJIOM TaKOU BHU/J
onepalyy pacleHUBAETCs KaK EePCIEKTUBHASA METOIUKA B
BMX [22-24] OpHako, 0 JaHHBIM MeTaaHa/M3a PyKaBHBIX
pesekuui xkenyaka ¢ pyHaomnukanuei Alberto A. u coaBr,,
o6beuHEHHasA 4actota nepdopaunu @PM cocraBuIa
2,9% [25]. Tak >xe 3T0 6bLJI0 HanbOJIee YaCTONH NMPUYUHON
NOBTOPHBIX onepanui. IIpy 3TOM TOYHbIE NPUYUHBI
nepdopanuu He 6bLIM OMHUCAHBL. B HalleM uccief0BaHUU
C HCIOJIb30BaHWEM METOAMKH  OJJHOAHACTOMO3HOTO
KeJIyJo4HOoro IYHTUPOBAHUA B MOL[I/ICI)I/IKaIII/II/I
FundoRing B mnocsieonepanyioHHOM ImepUoie He ObLIO
3aperucCTPUPOBAHO Ciiy4yaeB mNepdopanuy HIM HEKpo3a
®M, 4TO CBUJETEJNBCTBYET O COXpPAaHEHUH aJ[eKBATHOTO
KPOBOCHAOXEHHUs], [JaXKe TMpHd HAJUYUHU  3aJEPIKKU
dJryopecieHIuH.

Btopoii acnekT HCC/IeJOBAaHUST — JIHO
OTKJIIOYEHHOH  4YaCTH  KeJyAKa, IpoXoAs  uepe3
chopMupoBaHHOe  peTpo33odareaJbHOE  OTBEpCTHUE,
MOXET TOABEpraThCs KOMIIPECCHH, 4YTO B CJy4ae

HEeCO0JII0/IeHH S TEXHUKH ONlEePALUY MOXKET JJeHCTBUTENBbHO
KpOBOOOGpallleHHUs.

IPUBECTH K  HapyLIEHHIO 3To

MOJYEPKUBAET HEOOXOAUMOCTb TIIATEJbHOW pPEBU3HU
M033a/IUNUILEBOTHOTO OTBEPCTUS AJIs1 NpeJOTBpalleHus
KoMIpeccud  QYHJOIVIMKAIMOHHOW  MaHXeTKU. [Ipu
dopmupoBanuu ®PM BaKHO 006eCHeYUTh aJ|eKBAaTHYIO
Mob6un3anuio OYXK oT cocyjoB M CBS30K, a Takxke
cbopMHUPOBATH AOCTATOYHO HUPOKOE MO33AUITUIIIEBOJIHOE
oTBepcTHe. B ciyvasx, korja HaGJIIOAAETCS KOMIIPeCCUs
MaHXXeTKH, PEKOMeH/IYeTCs pacliupsiTh 3TO OTBEpCTHE. ITO
JIOTIOJTHUTEJIbHO CHIDKAET PUCK HIIEMHUH U CIOCOOGCTBYET
YIIy4IIeHUI0 KPOBOCHAOXKEHUS.

Tpetuil  acmekT  kacaeTca  QOpMHUpPOBAHUSA
MaCCUBHOM dyHIOMIIMKALIMHT B MoauUKaUU
«FundoRing». ['mmoTeTuyecku MOXeT BO3HUKHYTb

KOMITIpeccHsl MUTAIIHUX COCYJI0B Maydya, BKJIOYasl JIEBYIO
JKEJIYZIOUHYI0 apTepui0 M BeHy; OJHAKO pe3yJbTaThbl
Hallero Uccjae0BaHUs He TOATBEPAN/IN JAHHYI0 TUIIOTE3Y.
Pe3ynbTaThl OLleHKH KpOBOCHa6eHUs nay4da, '9A u 04K B
JIByX I'pyINIax MoKa3aJ/y, YTO JaHHble HCCIeyeMble 30HbI
HauuHaIu ¢JyopeclieHTHOe CBeYeHHe OJHOBPEeMEHHO,
6e3 33/IepXKKH, B KaKOU-U6O OTAEeJbHOM dYacTu. YTo
roBOpUT 06 aZleKBaTHOM KPOBOCHAGXEeHHH JaHHBIX 30H.
KputnuyHbiM J1 nepdy3uy CYMTAETC y4acTOK Mayda
MeXAy JByMsl CTeIJIEPHbIMU JTUHUAMHU (JIMHUEHN pe3eKI U
Y TMHeHHbIM ['DA), T. K. mocsie GopMUPOBaHUsI INHEHHOTO
anmnapaTHOro aHACTOMO3a JjJaHHasi 06J1aCTh TeOPeTHYeCKH
ocTaeTcs 6e3 JOJKHOTO KpoBOCHaGkeHMs. [lo Hamum
HaOJIIOJIeHUAM JJaHHbIA y4acCTOK Tay4a JeHCTBUTEJbHO
MMeeT MeHee BbIpQKEHHOE KpPOBOCHAGXXeHHe I0
CpPaBHEHMIO C JPYrMMH y4acTKaMH Tay4da, HO IPU 3TOM
He TepsieT CBOEro KPOBOCHAGXKEHHUS MOJHOCTbIO. B 06eux
rpynnax JaHHbIA y4aCTOK 3aKpbIBaJICS O/ BECHON NeTIel
TOHKOTO KHIIeYHHKa (kuieyHo mmnopoit) (PucyHok 8). B
MOCJIe0TIePALlMOHHOM [TepHo/ie B UCCIe[yeMbIX IPyNNax HU
OJIHOTO CJIy4yasi HeCOCTOSITEbHOCTH (YTEYKH) CTeIlJIEPHON
JINHUM Y aHACTOMO3a He ObLJIO BbISIBJIEHO.

PucyHok - 7 A) Yuacmok nayua mescdy 08ymsi cmenaepHuIMU AUHUSIMU 8 pexcume HaaoxceHus: ICG. B) 3akpvimue daHHo20
yuacmka nodeecHoll nemJiell MOHK020 KUWeYHUKA

HejgocTtaTkoM  HacTosfuero  McciaeJ0BaHUS
MOXXHO OTMETHTb, TO, YTO TEXHOJIOTUS GJyopecleHTHOH
anruorpaduu c¢ ICG mpumeHssiacb He Ha Bcex 1000
nalnMeHToB, a ToJabko Ha 20% Bcel nomysnanuu. Tem He

BbiBOAbI

HOJIy'-[eHHbIe pe3y/bTaThbl IIOKa3aJiy,
4To, HEeCMOTpA Ha OoIllpeaesieHHble 3aAepiKH
B clmyopecueHTHOM CBEYE€HHUH (DM, aJleKBaTHOe

KpPOBOCHa0XeHHe COXPAHAIOCh, 6€3 Ha/TM4usA KpUTHYECKUX
aBaCKyJIAPHBbIX 30H. MccieoBaHMe TakXe MOAYEPKHYJIO
He06X0AMMOCTb COOJIIOIeHUSA XUPYPrU4YecKon
TEXHUKH, OCOGEHHO B OTHOLIEHMH MOOMJIM3ALUU U
dopmMupoBaHHMA O3aUNMIIEBOJHOrO oTBepcTudA. He
ObLJIO 3aPErMCTPUPOBAHO HYU OAHOTO Cly4as neppopanuu
®M, yTeuku cremuepHoro mBa uiad ['JA. dTo mo3Bosser
NpeJIOoJIOXKUTb,  YTO  METOZ  OJHOAHACTOMO3HOTO
XKeJyJ,0YHOTr0 IIYHTUPOBAHUA B MoAUPUKALUU

MeHee, He 6bIO 3aperuCTPUPOBAHO HU OJHOTrO CJy4dasi
nepdopauun ®M, yTeuku cremsepHoro uBa uiad [IA.
JTO CBUJAETENBbCTBYET O HAJEKHOCTH MU 6e30MacHOCTH
XUPYPrUYECKOro MeTO/A B KJIMHUYECKOH NPAKTHKE.

«FundoRing» MoxxeT 6bI1Th 6e30macHo nprMeHeH B BMX.

Hcnosb3oBaHue ¢JyopecieHTHOH aHruorpadpuu
¢ wuHpgouuaHuHoMm 3eseHbIM (ICG) MOXeT pPyTHHHO
npuMeHATbca B BMX a4 yiaydileHUs pesysibTaToB
XUPYpPru4eckoro jedyeHus. PekoMeH yeTcsa npofoKeHne
WCC/IeJOBAaHUHM C 6Gojiee IMMPOKUM OXBAaTOM Mal[MEeHTOB
AJs1 [aJibHeHlIed OLLEHKU J0JrOCPOYHBIX pe3y/abTaTOB
npuMeHeHusa ICG u JJyia NOATBepXKJeHUA ero poJu B
CHIKEHMHU 110C/Ie0NepaLlMOHHBIX OC/I0)KHEHUM.

KoHQIMKT HHTEpecoB. ABTOpbI 3asBJSAIT 00
OTCYTCTBUH KOHQJIMKTA UHTEPECOB.
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JTUYeckoe  3asBJIeHHUe. Bce  mpouenyps;, KASACHSTAN» B  mpeloCTaBJeHHMHM  HeOOXOAUMOTO
BBINIOJIHEHHbIE B HCCJIEJOBAaHMAX €  y4yacTHeM 06OpyL0BaHUA U U3/eJUH MeJJUIMHCKOr0 Ha3HaYeHUs.

JI0Jied,  COOTBETCTBOBAJIM  3THYECKHUM  CTaHZApTaM duHaHcHpoBaHUe. Pa6oTa BHINOJHEHA B paMKax
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Tyitingeme

Jlanapockonusinelk xupypeusida uHOoYyuaHuH sxcacblasii (ICG) dayopecyenmmi aHzuoepagusHbl K0a0aHa omblpsln, miHdep MeH
ar3a1ap0bly KAHMEH KamMmamdacsl3 eminyiH HaKmol yaksbim pexcumiHde 6aranay ywiH 6esnceHdi mypde KosdaHblaadsl. Bya 3epmmeydin
Mmakcamsl «FundoRing» modugukayusicblHoa 6ip aHacmomo3dsl acka3aHdbl aliHaabin emy Ke3iHde Ka/blnMAcmblpblAFaH KiWli ackas3aH,
¢yHIonaukayusasik maHxicemka (PM), 2acmposHmepoaHacmoMo3 jcaHe adxcblpambvlLIFaH ACKA3aH 661i2iHIH KaHMeH KamMmamacel3 emiayi MeH
nepgysusicblH cmaHdapmmbl adicneH canbicmslpa 0mblpbin 6aranay 6010bl.

ddicmepi. 3epmmey 2021 xicbindeiy cayip aliihan 2024 dcbladbiH Ka3aH alibiHa OeliH JcypeidineeH npocnekmuemi auiblk
paHooMu3upieH2eH 6aKbLIAHAMbIH 3epmmey 604bin mabwvliadel. 3epmmeyze 200 Haykac kambicmbl. Haykacmap eki monka 66aiHOi:
«FundoRingOAGB» mo6ubinda 100 Haykacka «FundoRing» modugukayusicbiMeH 1anapocKkonusablk 6ip aHacmomo3dbl acKasaHobl aliHaabin
emy omacywl dHcaHe ekiHui «OAGB» mo6viHda cmandapmmul adicmi Kosdana omouipbin 100 Haykacka oma dxcacanvbiHdbl. ICG 12,5 mz dozada
K0/10aHbL10b1, an 6etineney KARL STORZ - IMAGE1 S™ Rubina® sicylieci apKblibl sicy3eze acbipbladbl.

Hamuotcenepi. 200 HayKacka ackblHycbl3 1anapocKoNUAAbIK 6ip aHacmoMmo30dbl acKasaHobl aliHabin emy omacsl cammi opbiH0a0bL.
Kasnvinmacmoipularan Kiwi ackasaH, 2acmposHmepoaHacmoMo3 HaHe axcblpamulAFraH ackasax 6esieiHiy ¢ayopecyeHyuscbiHbIY opmawa
natida 6041y yakeimul «OAGB» mo6vinda 16,76+6,71 cekyndmol scaHe «FundoRingOAGB» mo6binda 15,8+5,95 cekynomul kypadul, P-value = 0,28.
DyHdonaukayusablk MauxicemkaHvly (PM) coa scarvl 6acka 6eaikmepmeH 6ip me3eiade xcapblkmaHdbl, a1 APMKbI OHEWMIK MeCiK apKblabl
ememiH oH Jcarbl KeliHipek, opmawa ecenneH 32,7+14,23 cekynoma scapvikmaHosl. OnepayusioaH keliiHei kezeHde hyHOonAuKaAYusiiblK
MAHIHCEMKACbIHBIH HEKPO3bl 6ipde-6ip scardalivl mipkeazeH ok,
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Abstract

In laparoscopic surgery, fluorescein angiography using indocyanine green (ICG) is actively used to assess the blood supply to tissues
and organs in real time. The aim of this study was to assess the blood supply and perfusion of the small formed gastric pouch, fundoplication
wrap (FW), gastroenteroanastomosis and the excluded part of the stomach in one-anastomosis gastric bypass in the “FundoRing” modification
in comparison with the standard technique.

Methods. The study is a prospective, open-label, randomized, controlled trial conducted from April 2021 to October 2024, in which 200
patients participated. The patients were divided into two groups: 100 patients in the “FundoRingOAGB” group, who underwent laparoscopic
one-anastomosis gastric bypass in the “FundoRing” modification, and 100 patients in the “OAGB” group using the standard technique. ICG was
used at a dose of 12.5 mg, and visualization was performed using the KARL STORZ - IMAGE1 S™ Rubina® system.

Results. 200 patients successfully underwent laparoscopic one-anastomosis gastric bypass, without complications. The average time
of fluorescence appearance of the small formed gastric pouch, gastroenteroanastomosis and disconnected part of the stomach was 16.76 *
6.71 seconds for the “OAGB” group and 15.8 # 5.95 seconds for the “FundoRingOAGB” group, P-value = 0.28. The left part of the FW showed
luminescence simultaneously with other areas, while the right part, passing through the retroesophageal orifice, began to glow later, on average
32.7+14.23 seconds. No cases of FW necrosis in the postoperative period were recorded.

Conclusion. Using fluorescein angiography, it was confirmed that with one-anastomosis gastric bypass in the “FundoRing” modification,

adequate blood supply to the small formed gastric pouch, gastroenteroanastomosis, excluded part of the stomach and FW is maintained. The
gastric bypass technique in the “FundoRing” modification can be safely used in bariatric and metabolic surgery.

Key words. Bariatric surgery; fluorescein angiography; one-anastomosis gastric bypass; indocyanine green; fundoplication; FundoRing;
obesity; metabolic syndrome.
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Abstract

The major cholesterol transporter in the circulation, low-density lipoproteins (LDL), should still be considered the most atherogenic
lipoprotein species, but not because its contribution to serum cholesterol levels. In most individuals, the atherogenic potential of LDL arises
from an increase in the number of small dense LDL particles rather than from its cholesterol content. There is now abundant evidence from
cross-sectional and prospective studies showing that LDL particle size is significantly associated with coronary heart disease (CHD) and is a
prognostic factor for increased coronary risk.

The purpose of this literature review is aimed to provide a current data description of the prevalence of metabolic-associated fatty liver
disease and dyslipoproteinemia in global practice.

Information was searched in Pubmed, ResearchGate, and eLibrary databases. The review included primary studies (both descriptive
and analytical), secondary studies (including systematic reviews and meta-analyses), methodological manuals, clinical guidelines, and full-text
publications in Russian and English published over the last 10 years.

Therefore, patients suffering from nonalcoholic fatty liver disease have an increased risk of atherosclerosis and cardiovascular
disease. The association of nonalcoholic fatty liver disease and atherosclerotic cardiovascular pathologies is based on complex and interrelated
mechanisms. According to the literature analysis, the following key pathogenetic links that are connected nonalcoholic fatty liver disease
and atherosclerosis can be identified: endothelial dysfunction, lipid profile disorders, increased production of a number of proinflammatory
cytokines and inflammatory response, and increased oxidative stress.

Keywords: non-alcoholic fatty liver disease, lipoproteins, cardiovascular diseases, liver diseases, dyslipidemias.
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Introduction

Metabolic Associated Fatty Liver Disease (MAFLD) is
characterized by excessive accumulation of fat in the form of
triglycerides (steatosis) in the liver, histologically observed
in >5% of hepatocytes. Patients with MAFLD exhibit liver
cell damage and inflammation in addition to the excess fat
(steatohepatitis). This condition, known as non-alcoholic
steatohepatitis (NASH), is histologically indistinguishable
from alcoholic steatohepatitis (ASH) [1,2]. The primary
transporter of cholesterol in the bloodstream, low-density
lipoproteins (LDL), are considered the most atherogenic
type oflipoproteins. The LDL levels in most patients increase
due to a rise in the number of small, dense LDL particles
rather than the cholesterol content within them. To date,
there is a wealth of cross-sectional and prospective studies
showing that LDL particle size is most strongly associated
with ischemic heart disease (IHD) and is a prognostic factor
for increased coronary risk [3].

There are several reliable mechanisms linking small,
dense LDL particles to the atherogenic process. The rate at
which serum lipoprotein particles enter the arterial wall
depends on their size, and thus, it is faster for small, dense
LDL particles. Elements of the extracellular tissue matrix of
the intima-proteoglycans-selectively bind small, dense LDL
particles with high affinity, sequestering these lipoproteins
in a pro-oxidant environment. Oxidation of LDL facilitates
the irreversible deposition of cholesterol in the arterial
wall, and numerous studies have shown that small, dense
LDL particles are more susceptible to oxidative modification
than their larger, lighter counterparts [4]. The increase in
the number of small, dense LDL particles is a consequence of
a defect in the metabolism of triglyceride-rich lipoproteins.
One mechanism may involve the overproduction and
prolonged residence time of large, triglyceride-rich very
low-density lipoproteins (VLDL) in the postprandial phase
[5,6].

Literature Search Strategy

Information retrieval was conducted in the
databases Pubmed, ResearchGate, and eLibrary. The review
includes primary studies (both descriptive and analytical),
secondary studies (including meta-analyses and systematic

Lipid metabolism in the liver

According to some data, the liver is known to
perform approximately 500 metabolic functions, among
which the main ones include: protein metabolism — where
both anabolic (synthetic) and major catabolic processes
occur; carbohydrate metabolism; lipid metabolism—
where the liver plays a primary role in the metabolism of
neutral fats, fatty acids, cholesterol, and phospholipids;
enzyme metabolism and vitamin metabolism; regulation
of blood volume and pigment metabolism [3]. The liver is
significantly more involved in the metabolism and transport
of fats than in their storage. Liver cells, in lipid metabolism,
perform the following functions: they absorb cholesterol
and phospholipids from the blood and break them down,
convert excess carbohydrates into fats when necessary, and
synthesize globulins for lipid transport.

The term "lipids" refers to substances that share a
common physical property — hydrophobicity. Structurally,
lipids are so diverse that they do not have a common
chemical structure. Lipids are classified into classes based
on molecules with similar chemical structures and shared
biological properties. The synthesis of fats occurs during the
absorptive period of digestion and is stimulated by insulin.
Fats are the most compact form of storing energy, so excess

MAFLD affects one-third of the global population and
is accompanied by dyslipoproteinemia, leading to adverse
cardiovascular outcomes. MAFLD has become a highly
prevalent chronic, progressive liver disease in Western
countries, with a continuously increasing incidence and
prevalence, imposing a significant clinical and economic
burden [3,7,8]. The prevalence of this disease from 2016 to
2018 was lowest in Africa (13.5%); intermediate in the USA
(24%), Europe (23%), and East Asia (27%); and highest
in Mexico, Central and South America (31%), the Middle
East (32%), and South Asia (33%) [9]. In recent years, with
rising living standards and changes in lifestyle and dietary
habits, the prevalence of MAFLD has rapidly increased in
Asia, becoming a significant public health issue [10,11].
MAFLD is characterized by the accumulation of pathological
ectopic fat along with persistent systemic inflammation.
This leads to several destructive pathophysiological
processes, including alterations in glucose, fatty acid,
and lipoprotein metabolism, increased oxidative stress,
endothelial dysfunction, and rapid development of
systemic atherosclerosis. Ultimately, a dysfunctional
cardiometabolic phenotype develops with cardiovascular
diseases, which are a leading cause of premature death.
Predisposing risk factors include diabetes mellitus, obesity,
and dyslipoproteinemia. According to international data,
MAFLD affects approximately 15-30% of the working-age
population overall, and its prevalence steadily increases to
approximately 70-90% among individuals with obesity or
type 2 diabetes [3,12,13].

Thus, the aim of the current review is to provide an
overview of the latest data on the prevalence of metabolic
associated fatty liver disease and dyslipoproteinemia in
global practice.

reviews), methodological guides, clinical guidelines, as well
as full-text publications in Russian and English languages
published over the last 10 years.

carbohydrates from food are converted into fats and stored
in adipocytes. Active fat synthesis occurs in the liver, adipose
tissue, and lactating mammary glands. Triacylglycerols
(TAGs) constitute a significant mass of lipids in the body,
serving as a form of energy storage. Fats, primarily in
subcutaneous adipose tissue, perform functions of thermal
insulation and mechanical protection [14].

Lipids of different classes vary in structure and
functions. Most lipids include fatty acids with complex ether
bonds with glycerol, cholesterol, and/or an amide bond with
sphingosine amino alcohol. Lipid metabolism involves two
main metabolic pathways: endogenous and exogenous. If
lipids originate from food, it is referred to as the exogenous
metabolic pathway, whereas if they originate from the liver,
it is the endogenous pathway. Cholesterol transport in the
blood occurs via lipoproteins. The metabolism of individual
classes of lipoproteins is closely interconnected. There
are various classes of lipoproteins, each characterized by
specific functions:

e chylomicrons (CM)
every low-density lipoproteins (VLDL)
low-density lipoproteins (LDL)
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eintermediate-density lipoproteins (IDL)
¢ high-density lipoproteins (HDL).
From the liver, cholesterol is exported together

with fatin the form of VLDL (very low-density lipoproteins).
In capillaries, adipose tissue, and other tissues, lipoprotein

lipase (LPL) catalyzes the hydrolysis of fats, and fatty acids
are taken up by cells. After most of the fat is lost, VLDL
transforms into LDL in the bloodstream as presented in
Table 1.

Table 1 - The differences of fat and cholesterol contents of VLDL to LDL

Content VLDL LDL Difference
Fat 50% 7% 43%
Cholesterol 20% 45-50% -25-30%

Lipoproteins mainly contain cholesterol esters
rather than free cholesterol [15]. Patients with MAFLD,
especially when accompanied by NASH, are at increased
risk of cardiovascular diseases (CVD) [16,17]. It's worth
noting that CVD is a leading cause of death among MAFLD

patients [15]. Classical risk factors for CVD are often
identified in MAFLD [18], and changes in adipose tissue in
MAFLD can predict the risk of developing CVD as accurately
as standard functional indicators, making MAFLD itself a
risk factor for CVD [17,18].

Metabolic associated fatty liver disease and CVD

A large body of research provides evidence that
MAFLD is an underestimated and independent risk factor
for atherosclerotic cardiovascular diseases (ASCVD).
Subclinical cardiovascular diseases and many other risk
factors for ASCVD are elevated among patients with
MAFLD/NASH. Abdominal obesity, type 2 diabetes, insulin
resistance, hypertension, and dyslipidemia — typical
components of metabolic syndrome (MetS) [16] — are
coexisting pathological conditions often associated with
MAFLD, and their coexistence in the same individual
increases the likelihood of more advanced forms of MAFLD
[17,18,19].

Between 10 to 25% of patients with MAFLD may
develop NASH, which can progress to liver cirrhosis,
hepatocellular carcinoma, and liver failure. The primary
cause of mortality in MAFLD patients is ASCVD [7,20].
Patients with MAFLD typically show a significant increase
in mean intima-media thickness of the brachiocephalic
arteries and a higher prevalence of atherosclerotic plaques
[21,22]. Endothelial dysfunction is an early stage in the
process of atherosclerosis, preceding its development
[23,24], and consequently plays a crucial role in the
development of ASCVD. Intraliver endothelial dysfunction
has been described in MAFLD [25], indicating that this
condition may lead to the onset of atherosclerosis and
ASCVD.

Patients with NASH show changes in left ventricular
function parameters, even in the absence of a clear
reduction in left ventricular ejection fraction, including left
atrial dysfunction and subclinical myocardial dysfunction
[23, 24]. It has also been noted that MAFLD may affect the
condition of heart valves and is significantly associated with
an increased risk of aortic valve sclerosis [26]. S. Ballestri
et al. report an accelerated incidence of chronic heart
failure in this patient population. Moreover, these changes
undoubtedly increase the risk of developing arrhythmias,
especially atrial fibrillation [25].

The initial stages of liver steatosis involve the
ectopic accumulation of triglycerides in the liver. Several
sources of fatty acids are used for the hepatic synthesis
of ectopically stored triglycerides, but most commonly,
they result from increased flux of free fatty acids
due to excessive hydrolysis of triglycerides in adipose
tissue, driven by the lack of suppression of hormone-
sensitive lipase under conditions of insulin resistance.
Additionally, there is an increase in intrahepatic de novo
synthesis of fatty acids due to carbohydrate excess, as
well as absorption from plasma of dietary chylomicrons

and hepatic synthesis of VLDL. The assembly of hepatic
triglycerides is typically coordinated with the synthesis and
secretion of VLDL, whereby intrahepatic triglycerides are
stored in intracellular lipid droplets. Liver steatosis occurs
when there is an imbalance between lipid accumulation
in the liver and lipid clearance, leading to excessive
triglyceride accumulation within hepatocyte lipid droplets.
Factors contributing to this imbalance include:

edeviations in the relative size of the intrahepatic
pool of fatty acids [7].

e therate oftriglyceride synthesisand apolipoprotein
B (apoB) production [8].

ethe rate of triglyceride lipolysis within lipid
droplets [1].

s the rate of beta-oxidation of fatty acids [9].

The formation of small (microvesicular) and large
(macrovesicular) lipid droplets is a bidirectional process
that can potentially be reduced and/or reversed through
interventions that decrease fatty acid uptake and de novo
synthesis, reduce triglyceride synthesis, enhance lipolysis,
increase fatty acid oxidation, or increase the production
and secretion of VLDL.

The average age at first diagnosis of metabolic
associated fatty liver disease (MAFLD) is approximately
50 years [27,28], with an increasing prevalence observed
in younger populations [29]. Patients diagnosed at a
younger age may present with a more severe clinical profile
compared to older patients [28]. MAFLD is associated with
endothelial dysfunction, elevated systemic inflammation,
and ectopic fat deposition in other organs (e.g., pancreas,
skeletal muscles, and epicardium). Increasing epicardial fat
volume closely correlates with intensified intramyocardial
inflammation, endothelial dysfunction, and accelerated
atherogenesis [30]. A meta-analysis conducted in 2019
found that metabolic associated fatty liver disease (MAFLD)
was associated with all-cause mortality rather than
cardiovascular mortality [31]. However, recent research
in 2021 indicated that fibrosis stages F3 and F4 were
associated with increased liver-related complications and
atherosclerotic cardiovascular disease (ASCVD) emerged
as the leading cause of mortality in patients with MAFLD
[32].

In a prospective cohort study, it was noted that
patients with metabolic associated fatty liver disease
(MAFLD), who undergo coronary angiography, have an
increased likelihood of undergoing percutaneous coronary
interventions (PCI) or myocardial revascularization by
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coronary artery bypass grafting (CABG). MAFLD is believed
to be a hepatic manifestation of metabolic syndrome [33],
which raises interest in exploring the interaction between
MAFLD and atherosclerosis.

The liver fat content is approximately 80% higher
in patients with type 2 diabetes compared to those with
metabolic associated fatty liver disease (MAFLD) who do
not have diabetes, even when age, gender, and BMI are

similar. Liver enzyme levels are not reliable indicators for
assessing the severity of intrahepatic fat accumulation [11].

Accumulation of large amounts of fat in the liver
leads to insulin resistance and excessive production of both
glucose [34-39] and very low-density lipoproteins (VLDL)
[39,40], resulting in hyperglycemia, hypertriglyceridemia,
and reduced HDL cholesterol levels.

The role of LDL in the development of NAFLD

Disruption in the regulation of lipid metabolism in
the fatty liver is accompanied by increased production of
very low-density lipoproteins (VLDL).

Subsequent studies have focused on LDL subclasses,
particularly small dense LDL (sdLDL), which are particularly
atherogenic and increased in metabolic syndrome and
hepatic steatosis [41]. The dyslipidemia profile associated
with hepatic obesity is characterized by elevated levels of
LDL particles (including sdLDL) and reduced levels of HDL
particles, correlating with intrahepatic lipid accumulation
[42]. Small dense low-density lipoproteins (sdLDL)
represent a distinct subclass of LDL particles associated
with metabolic disorders [33]. Conversely, the relationship
between sdLDL levels and the severity of MAFLD is
unclear. It has been found that levels of sdLDL, measured
in the blood of MAFLD patients, positively correlate with
the NAFLD Activity Score (NAS), indicating the degree of
hepatic steatosis and fibrosis. This association provides
evidence of MAFLD development in the context of elevated
sdLDL levels [42].

Particles of small dense low-density lipoproteins

Conclusion

Non-alcoholic  fatty liver disease (NAFLD)
and metabolic associated fatty liver disease (MAFLD)
are increasingly prevalent conditions that are often
underdiagnosed and underestimated as risk factors for
cardiovascular disease (CVD) morbidity and mortality.
Advanced diagnostic strategies are needed to detect NAFLD
and MAFLD early. Existing methods such as ultrasound-
based transient elastography (FibroScan) for assessing liver
stiffness and steatosis are valuable for disease staging and
longitudinal monitoring.

Therefore, patients with non-alcoholic fatty liver
disease are atanincreasedrisk of developing atherosclerosis
and cardiovascular diseases. The mechanisms underlying
the development of atherosclerotic vascular lesions and
metabolic associated fatty liver disease are intricately
interconnected.

Based on the literature analysis, the following
key pathogenetic factors linking non-alcoholic fatty liver
disease and atherosclerosis can be identified: endothelial
dysfunction, disturbances in lipid profiles, increased
production of certain pro-inflammatory cytokines,
inflammatory response, and enhanced oxidative stress.
These findings confirm the possibility of an independent
correlation between dyslipoproteinemia and metabolic
associated fatty liver disease. Patients with metabolic
associated fatty liver disease are at high risk of developing
systemic atherosclerosis and cardiovascular diseases [41-
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Tyitingeme

Kax aliHasbimOdarbl Xo/1eCMepuHHIH Hezizzi macvimMandayulbicbl memeH moiFbi30blkmarbl aunonpomeudmep (TT/II) aai de
Aunonpomeudmepoiy ey amepozeHdik mypi pemiHde Kapacmulpwvlaadbl, 0e2eHMeH, OHblH KaH CapblCyblHOAFbl X01eCmepuH deHeeliiHe KOCKaH
y/eci yakeH pea amkapmatiost. Adamoapdsiy kenwinieinde TT/III amepozeHdik homeHYua/bl OHbIH KypaMblHOGFbl X01eCMEePpUHHEH eMec,
ycak api moiruiz TT/IT 6enwekmepiHiy keberiHeH mybiHdatiovl. Kasipei yakbimma TT/III 6eawekmepiHiy Moawepi Hypekmiy uwemusiavlk
aypyvimeH (JKHA) 6alinaHbicbl 6ap ekeHiH dasendelimiH, COHbIMEH Kamap, KOpOHAp.1blK MayeKeA0iH HCOFapblaaybIHbIH 604#aAMObl PaKMopbsl
60.1a a1aMbIHbIH K@pcememiH KeJ10eHeH KUMAJIbIK JcaHe Npocnekmusmik 3epmmeysep 6ap.

Byn wonydely makcamosl - aaemdik madscipubede Memaboaukaablk 6aiinaHblcmbl Mallabl 6ayblp aypyAapblHblH JicaHe
ducaunonpomeuHeMusiHbIH MapaJybl mypassl arbiM0arsl depekmepdiy cunammamacsi 6epy.

Axnapammot i3decmipy Pubmed, ResearchGate scaHe eLibrary depekkopaapwsl apkblabl xcyp2izindi. losy conrel 10 scbia iwinde
JHCAPUANAHFAH AAFAUWEKBLI 3epmmeyjaep (cunammay JaHe AHAJAUMUKAAbLIK), Kocbimuwla 3epmmeyaep (scylieni wosyaap MeH mema-
masdaynapdsl Koca), adicmemesik HYCKayablkmap MeH KAUHUKA/bIK HYCKAy1ap, COHOAl-aK OpbIC HaHe arblAwblH miadepiHdeai moblK
MAMIHOI 6acbLabiMOapdbl KAMMbIObL.
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Ankozonbciz mailavl b6ayslp aypyel 6ap Haykacmapoa amepocknepo3dblH JHcaHe JHCYypeK-KaH Mmamblpaapsl aypyaapblHbly damy
Kayni scorapbl. bayvlpdvly a1k02016Ci3 Mallabl aypynapbl MeH Hypek-KaH MamblpaapblHblH amepocKAepomuKaablK Namo/a02usiaapsl
Kypdei dcaHe e3apa 6alinaHblcmbl MexaHu3MOepae HezizdesnzeH. ddebuemmepdi maaday HeziziHde 6aybipdblH A1K0201bCI3 MAlAbL Aypybl
MeH amepockaepo3dbl 6alinaHbicmblpamblH  Kejecl Hezizel namozeHemukaablk 6allianbicmapdbl aHblkmayra 604adbl: 3Hdomeaull
ducynkyusicol, aunudmi npoduabdiy 6y3biaysl, KAObIHYFA KAPcbl YUMOKUHOEePOiH MeH KAOblHYy peaKyUsiCbIHblH HCOFApblaaybl, COHbIMEH
Kamap, momoli¥y CmpecciHiy HoFapblaaybl.

TytiiH ce3dep: 6ayblpdblH a/NK0201bCI3 Maliibl aypysl, Aunonpomeudmep, jxypek KaH MAaMblpaapblHblH aypysl, 6ayblp aypysl,
ducaunudemusinap.

MeTa60/1M4€eCKU-acCCOLMUPOBAHHAA )KUPOBas 60JIe3Hb NeYeHU U AUCIUNONPOTEeUHEeMHUS.
0630p 1uTEpaTyphbl
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Pe3wome

Jlunonpomeudvl Huskol naomuocmu (JIIIHII), no-npesxcHemy caedyem paccmampusams Kak Haubo/iee 8ajcHbuIU nokasamesb
AunudHozo npoduas e kposu. Illokasameav nomenyuaaa JIIHII y 6oavwurcmaa atodeli 603HUKaem 3a ciem 803pacmanusi Kouvecmeda
Meakux naomuuix yacmuy JIITHII, a He 3a cuem codepiicaHusi 8 HeM Xo/ecmepuHa Kak makosozo. Ha HbiHewHeM amane umeemcst MHOMHCECMB80
OaHHbIX NepeKpecCMHbIX U NPOCNeKMUBHbIX ucc1edo8aHutl, npedcmasasiouux umo pazmep yacmuy JIITHII 8 HauGobwell cmeneHu c8s13aH ¢
uwemuyeckoll 601e3Hblo cepdya (MBC) u si8asemcsi npo2HocmuyecKuM (pakmopom nosblueHH020 KOPOHAPHO20 PUCKA.

He./lb Hacmoswezo 0630pa npedocmaeﬂeHue onucadHusl mexKywux OJaHHbIX Nno pacnpocmpaHeHHocmu Mema6oauvecku
accouuupoeaHHoﬁ chuposoﬁ 60/1€3HU heveHU U OUCAUHOHPOmEUHeMUU GMUDOBOﬁ npakmuke.

Ilouck uHgopmayuu ocywecmensiicsa 8 6asax daHHblx Pubmed, ResearchGate, u eLibrary. B 0630p 6K/H4eHbl nepsuyHble
uccaedosaHus (Kak onucamesbHvle, MaK U aHAAUMUYeCKUe), 8MopuyHble Uccied08aHUs (8KA0UAS Memda AHAAU3bl U cucmemamuyecKue
0030pbl), Memoduveckue nocobusi, KAUHU4ecKue pykosodcmad, a makice n0JIHOMeKcmosble Ny6AUKaAYuUU Ha PYCCKOM U AH2AUUCKOM S3bIKAX,
ony6.1uKosaHHbwle 3a nocaedHue 10 sem.

CnedosamenvHo, nayueHmsl, cmpadarwujue MemaboaudecKu accoyuupo8aHHOU XHCUPOBOU 60/1e3HI0 NeveHu, UMEeKMm 8blCOKYH
8€pOsIMHOCMb pazeumusi amepockaepo3ad U cepdevHo-cocyoucmsix 3a6oaesaHull. B ocHose mMemaboauvecku accoyuuposaHHoll Huposol
60/1€3HU NeveHU U amepocK/epomuyeckux cepdedHo-cocyoucmslX Namo/o2ull Aexcam CA0XCHble U 83AUMOCBs3aHHble MexaHudmbl. Ha
OCHOBAHUU NPOBEJEHHO20 aAHAAU3A AUMEPAMYPbl MONHCHO NOOYEPKHYMb o4epedHble KAKUesble namozeHemu1ecKue 38eHbsl, C8s13bleaoujue
Memaboauvecku accoyuUupoBaHHy0 HuUposylo 60/1e3Hb NeyeHu U amepock/epo3: I3HdomeauanvHas Quc@yHKyus, HapyueHue AunudHo20
npogus, ycuseHue 8blpabomku psi0a nposocnaumenbHeIX YUMOKUHO8 U 80CNA/AUMeEAbHOU peakyuu U ycuieHue OKUCAUMebHO20 cmpecca.

Katouesble cn108a: Hea1K0201bHAS HUPOBASI 601€3Hb NEYeHU, 1UNonpomeudsl, cepdeyHo-cocyducmole 3a60/1e8aHuUS1, 601€3HbL NEYEHU,
ducaunudemuu.
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Opu2uHanbHaa cmames

INosmmmop¢dusm rena TM6SF2 1 0c06eHHOCTH J1IAa60PATOPHBIX AAHHBIX
U MUKPOOHMOMA TOJICTOr0 KMILIEYHUKA Y NALIMEHTOB C HEa/JIKOT0JIbHBIM
creaTorenaTutoM (IIpoMexyTo4dHble pe3y/bTaThl IMJI0THOTO IPOEKTa)
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Pesrome

B Hacmosiwee epems 80 ecem mupe pacnpocmpaHeHHOCMb Hea/Ko204bHOU scuposol 6osesHu nevenu (HAXKEI) e mom uucae
npoosuUHymuIX ee 8apuaHmos 8 sude Hea.nko20.1bHo20 cmeamozenamuma (HACT), yupposa neuenu (LII) u 8 HekomopbiX CAy4aAsAX
eenamoyennionsipHoli kapyuromol (I'LK) eswcezo0Ho pacmem, o0Hako namozeHe3 u eveHue 0aHHO20 3a60.1e8aHUsl 0cmaemcst He00CMamovHo
usyyeHHuIM. HeasnkozonwHblli cmeamozenamum (HACI) npedcmasssiem co6oti 00HO u3 Haubo/iee npoepeccupyowux 3a601e8aHull neyeHu,
Xapakmepusyrujeecsi 8ocnajeHuemM U NnospexcoeHueM 2enamoyumos Ha ¢hoHe xuposoli uH@duabmpayuu neueHu. B nocsednue 200bi
ydeasiemcst 0co60e HUMAHUE 2eHemuYecKuM (hakmopam, 8AUsSIOWUM Ha pazsumue u npozpeccuposarue HACI: Odnum uz makux gakmopos
seasemcesi noaumop@dusm zena TM6SF2, komopulii 6bla €8513aH € AUNUOHBIM 06MeHOM U yHKYuel neyeHu y nayuenmos ¢ HACI! BascHbim
acnekmoM u3yveHus 16./151emcst makice 83aumMocesisb noaumopgpusma TM6SF2 ¢ uzmeHeHUAMU MUKPOOUOMA KUWEHHUKA U 1A60PAMOPHbIMU
nokasame/sMu, 4mo Modxcem okasams eAusiHUe Ha pazsumue 3a60.1e8aHUS.

Lleavio OdaHHO20 uccaedosaHusi s8/asemcsi usyvyeHue 0cobeHHocmel MUKpoOUOMA mMOJCMo20 KUWeYHUKa y NnayueHmos c
ycmanosneHHbiM duazHozom HACL ¢ noaumopgusmom e eene TM6SF2, a makdice y nayueHmog 6e3 noaumopgpusma 6 paHee onUCAHHOM 2eHe.
IIpednocwbLikoll 015 nposedeHuss makoz2o poda Ucc1ed08aHUs IBUJCS COBPEMEHHbIU 832/1510 HA BAUSHUSL 2eHEMUYECKUX dCNeKmo8 U cocmasa
MUKpPO10pbl KUWEYHUKA HA cmeneHb npoapeccuposarust u npoeHos HAXKEII.

Memodul. Bce2o Hamu 6bL10 HabpaHo 14 nayuenmos ¢ ycmaHosneHHbiM duazHo3om HACT Y nayuenmog 6bL1u uckaioveHul opyaue
803MOXCHbIE 3MUO/I02UYECKUe NPUYUHbI PA38umMusl 2enamuma, makue KAk 8UPYCHOe, ayMmOUMMYHHOe, AJAK020/IbHOe U np. nopasgceHue
neyeHu. Cmeamos 6bl/1 kaaccuguyuposar Ha annapame FibroScan touch 502 nocaedneti modeau kak nezkuil, ymepeHHbIl u msiicenslil. Bulau
oyeHeHbl 0c06eHHOCMU MUKPOOUOMA MO/ICMO020 KUWEeYHUKA MemodoM Noa1ynpo8o0HUKO8020 CeK8EHUPOBAHUS], onpedeseH N0AUMOPPHUIM 8
2eHe TM6SFZ, a makaice KAuHU4YecKkue napamempbl.

Pesynemamebl. [To peaynbmamam Haulezo uccaedo8aHusi cmamucmuueckull 00CmogepHbiX OAHHbIX N0 83AUMOC8S3U MUKPOOUOMA
moJIcmo2o Kuwe4Huka u noaumopgpusma 8 zene TM6SF2, k coscaneHuto, He 8bls18.1€HO.

Bb1800b1. Ml noHuMaem, Ymo 0151 makozo pooa 2eHemu4ecKux Ucc/1e008aHUl y HAC He 601bWol 06BéM 8bl60PKU. []151 noayveHus
60.1ee 00CMOBEPHBIX OAHHBIX NAAHUPYeMCcst NPoJoA*CUMb HAGOP NAYUEHMOB N0 OAHHOMY UCCAe008AHUT.

Kawouegvle cao08a: Heank0201bHAS Jcupogasi 60/1€3Hb NeyeHu, HeaslKo20/bHbull cmeamozenamum, eeH TM6SF2, mukpo6uom
mo.1Icmo2o Kuwe4HuKd.
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BBegeHue

[Tonumopdusm reHa TM6SF2 u HACT.
Monumopdusm B reHe TM6SF2 (ocobeHHO BapuaHT
rs58542926C/T) cBsi3aH ¢ U3BMEHEHUSIMU B MeTabOJIU3ME
JINTIUJI0OB U TOBBIIIEHHBIM PHUCKOM pa3BUTHs CTeaTo3a
nedyeHu U HACI. HccaegoBaHusl oKasaJjiu, YTO HalMeHThbI
¢ noauMopdusmoMm **C/T** yaue UMeT HapylleHUs
B JIMMIUJHOM OOMeHe, TaKMe KaK IOBbILIEHHe YpOBHel
TPUTJIMLEPUJOB U JIMIONPOTEMHOB HU3KOM MJIOTHOCTH,
YTO MOXeT cnoco6cTBoBaTh pasButuio HACI [1, 2, 3].
[Monumopdusm TM6SF2 BiusieT Ha TPaHCIOPT JIUNHUOB
B Me4YeHM U MOXeT CIOCOOGCTBOBATb KaK HaKOIMJIEHHIO
JINIUJIOB B TeNaTOLUTaX, TaKk U HUX NepepaboTKe, UTO
yBeJIM4MBaeT PUCK BOCHAIUTeIbHBIX TpolieccoB U Gpubpo3a
[4, 5]. OTH reHeTHYyecKuMe HU3MEHEHUSI MOTYT TaK¥Ke
yCyry6/IiTh NpOSIBJIEHUs CUHAPOMA LIMTOJM3a, NPUBOASA
k noBbilieHuto ypoBHed AJIT u ACT B s1a60paTOpPHBIX
aHa/u3ax [6].

Mukpo6uom moacmozo kuweuHuka u HACL B
nocjesHAe TOZAbl AKTHMBHO UW3y4YaeTcs B3aWMOCBA3b
MEXJy HW3MEHEHHUAMH B MHKpPOOHOMe KHIIEYHHKA MU
pa3BuTueM 3a6oJsieBaHUM TnedeHH, Bkiwvasg HACL
[TaunenTtsl ¢ HACI, kak npaBu/io, 1 UMeET U3MeHEeHHbIH
MHUKpPOGHOM KHUILIEYHHKa, XapaKTepU3YIOIUHCS
CHIKEHHEM pa3HO06pa3usi MUKPOOGHOTHI U yBeJUYEHUEM
YyHuCJa OIpe/ieJIeHHbIX 6aKTepui, TaKUX KakK poj
Firmicutes u Bacteroidetes [7, 8]. 3T u3MeHeHUs
CBSI3aHbl C IOBBILIEHHOW NPOHMUIIAEMOCTbIO KHIIEYHHKA
W TpaHCJOKanued 6GaKTepuaJbHbIX MeTabo0JUTOB B
neYyeHb, YTO YCYryOJisieT BOCHAIUTEbHbIe npouecch [9].
[Monumopouam rena TM6SF2 MoxkeT Takke BJIMATHL Ha
cocTaB MHUKpoOGHOMa. B 0oJHOM H3 Hccief0BaHUN 6bIIO
[0Ka3aHo, YTO y MNanueHTOB ¢ nojaumopdusmom C/T
HabJl0faeTcs 3HAYUTEJbHOE H3MEeHeHHe MUKPOOHOTHI
KHMIIEYHHKA 110 CPAaBHEHHIO C NalueHTaMu 6e3 JaHHOTO
nosuMopousma [10]. ITo noATBepKAAET TUIIOTEIY O TOM,
YTO reHeTHYecKHe GAaKTOPbl MOTYT OKa3blBaTbh BJIMSHHE
Ha MMKpPOGHOM, YTO B CBOIO OYe€pe/ib BJIMSET HA TeYeHHe
HACT [11].

MaTepI/IaJIbI U MeTOoAbl

B wucciefoBaHMM  y4acTBOBAJMM JIBe  PYIIIbI
MAaLMEeHTOB C AUArHO30M HEaJIKOTOJIbHBIA CTeaTorenaTuT
(HACT). Cpemnuit Bo3pacT nanueHToB cocTaBua 48,3 + 10
JieT. B 06enx rpynnax 66110 paBHOE KOJTMYECTBO MY»KUHUH U
*keHIIMH: 7 Myx4uH (50%) u 7 xxeHuguH (50%).

Xapakmepucmuka nayueHmos.

Ilepsas epynna: Bkiovasa 8 nagueHTOB (4 My»KYUH
U 4 xeHuuH) ¢ auarHo3oM HACI, y KOTOpBIX He GbLI
noaTBepkAeH noauMmopdusm reia TM6SF2 (renotun C/C).

Bmopas epynna: Bxkiodasa 6 mnanueHToB (3
MYK4HH U 3 KeHIKH) ¢ Auardio3oM HACT U BbIsIBJIeHHBIM
noauMopéusmom reia TM6SF2 (renotun C/T).

JuaezHocmuka: [luarHo3 ObL1  YCTaHOBJIEH Ha
OCHOBE KJINHUYECKHUX U JJaB0PaTOPHO-UHCTPYMEHTAJIbHbIX
o6cnenoBanuid. CreneHb cTeaTo3a U (puUOpo3a IedYeHH
onpezensiach METO/ZI0M ¢$ubpockaHMPOBAHUSA
C uWcrnojb3oBaHMeM  ammaparta  Fibroscan  touch
502. MousiekynsipHO-reHeTHYecKast JIMarHOCTHKA
nosmumopousma TM6SF2 mnpoBoausnacs Mertozom IILP.
MUKpOGHOM TOJICTOTO KHLIEYHHKA aHaJM3UpOBaJICA
METOJIOM MOJIYIPOBOJAHUKOBOIO CEKBEHHPOBAHHUA Ha
cucteme lon Gene Studio S5 plus Torrent.

Cmamucmuyveckull aHaaus. JInss cTaTUCTUYECKOH
00pabOTKM JAHHBIX HCIOJb30BaJIOCh IPOTrpaMMHOE

JlabopamopHble daHHble u KAUHU4ecKue
nposiesneHus. IlayuveHTol ¢ noaumMopdusmom TM6SF2
yalle JeMOHCTPUPYIT MNoBbilleHHble ypoBHU AJIT wu
ACT, yTo yka3sbiBaeT Ha HajJuuue nurtosausa. OfHako B
HEKOTOPBIX HCCJIeJOBAaHUAX 3HAYUTENbHBbIX pa3IUuUM
MexJy rpynnamu c u 6e3 noaumMopdusMa He BbISBJIEHO
[12]. 3TO MOXKeT 0OBACHATHLCS KaK pasMepoM BbIGOPKH,
TaK U pas3/MYMsIMU B CTelNeHU BbIPa>KEHHOCTH CTeaTo3a
u ¢ubposa y mauueHToB [13]. Takke 6bLIO MOKa3aHO,
YyTO Hajauyue mnosuMopdusma TM6SF2 MoxkeT BAMUATH
Ha YPOBHH JIMIIKJIOB B CbIBOPOTKE KPOBU. Y MallUe€HTOB C
noiuMopdrU3MoM Hab/I0AaeTcsl MOBbILIEHHWE YpPOBHeH
obuiero  XojeCTepuHa W JIMIONPOTEHHOB  HU3KOM
IJIOTHOCTH, YTO MOBBbILUIAET PUCK Pa3BUTHUS CepAedyHOo-
COCYAUCTBIX 3a60s1eBaHui [14, 15].

TakuMm o6pasoMm, nosuMop¢usMm reHa TM6SF2
OKasblBaeT 3HAYMTEJbHOE BJMSHHE Ha pasBUTHE U
nporpeccupoBanue HACI 4yepe3 MexaHHU3Mbl HapyIIEHUsI
JUNUJHOTO o6MeHa M  M3MeHeHMs  MHUKpoGHoMa
KULIeYHHKA. XOTs J1abopaTopHble [JaHHble He BCerja
yKasblBalOT HAa CYLIeCTBEHHbIE  pasJUuUs  MEeXAY
HalMeHTaMu ¢ ¥ 6e3 moauMopdr3Ma, BOXKHO yYUTHIBATh
reHeTnveckrde GpakTOpbl IPU MPOTHO3UPOBAHUU TEUEHUsI
3a60JieBaHMsI U pa3paboTKe CTpaTerui JieueHusl.

[les1bI0 JAHHOTO HCC/IeJOBAHUA ABJIAETCA U3yUeHHe
0coGeHHOCTEH  MHKpOGHOMa  TOJICTOrO  KHIIEYHHKaA
y MNaLUeHTOB C YCTaHOBJeHHbIM JuarHosoMm HACI, ¢
nosnMop¢usMoM B reHe TM6SF2, a Takke y manyeHTOB 6e3
nosuMopdu3Ma B paHee OIMCAaHHOM reHe. [IpenocblIKON
JUI TIpOBeZleHUs TaKOro poja HCCIe0BaHUSA SBMJICA
COBpEMEHHBIM B3IJIAJ, HAa BJUAHUA TeHeTHYeCKHX
aCleKTOB U COCTaBa MUKPOQJIOPHI KUIIEYHUKA Ha CTeNeHb
nporpeccupoBanus U nporso3 HAXKBII.

ob6ecneyenue Microsoft Excel 2019 u IBM SPSS Statistics
Version 23.0. IlpoBepka HOpMaJIbHOCTH pacnpejeseHus
KOJIMYECTBEHHBIX  NPHU3HAKOB  OCYILIECTBJSJACH  C
noMmouiblo Kputepus llanupo-Yunka. B 3aBucumoctu
OT pacmnpejiesieHUs] [JJaHHBIX HCIOJb30BAJMCh  KakK
napametpudeckre (Student's t-test, ANOVA), Tak wu
HernapaMeTrpudeckue MeToabl (Mann-Whitney U-test,
Kruskal-Wallis H-test). Pe3ynbraThl mNpeAcTaBJISAINCH
KaK CpeJHUMe 3HaYeHWs W CTaHJAPTHOE OTKJIOHEHHe
(M+SD) npu HOpMajJbHOM pacmpefiesieHud, U B BHJE
MeJMaHbl M MeXKBapTWJIbHOro pasmaxa (Me [Q1;Q3])
NpY HEHOPMAJbHOM pachpejejieHud. B 3aBUCUMOCTH OT
pacnpeziesieHus [IJisl OLeHKH 3HAaYUMOCTH Pa3/Iuunui MeXAy
KOJINYeCTBEHHbIMH TOKa3aTeJsIMU NpuMeHsan Student's
t-test, ANOVA ("analysis of variance"), Mann-Whitney
U-test u Kruskal-Wallis H-test. PesysnbraTel ananmnsa
NpeJCTaBJs/IN B BU/le CPEeJHUX 3HAYEHUH U CTAaHAAPTHOTO
oTksoHeHus (M+SD) npy HopMasbHOM pacnpefie/leHU! U B
BH/Ie MeIMaHbl U MeXKBapTUJIbHOTO pa3Maxa (Me [Q1;Q3])
NpU pacnpesie/leHUY OTIMYHOI0 OT HOPMaJIbHOTO.
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PesyibTaThbl

CpefHUH BO3pacT MallMeHTOB B Trpynne 6e3
nosuMopousmom cocraBua 41,5 (Q1-Q3; 37,5-56,5), ¢

nosinmMopousmom 49,5 (Q1-Q3; 45,5-59).

BoapacT, net
PacT, cm
Bec, xr

MT, xrbane

=

T
C nommopdesion THESF2

T
Be3 nonwsopdmaea TMESF2

PucyHok 1 - CpasHeHue go3pacma pocma eeca u UMT 6 3asucumocmu om Hykaeomuda TM6SF2

Ha ocHOBe J1abopaTOpHBIX [JaHHBIX MpPOBeJEH

[Ipy cpaBHeHUH J1aGOPATOPHBIX IOKa3aTesei

HelnapaMeTpu4yecKUun CpaBHUTEJIbHBIN QHaJIM3 CUHApPOMAa I[MTOJM3a M XoJlecTasa B rpynmax 6e3
noKasaTesJed CHHApoOMa nUToNM3a W xosjectada B mnonuMmopousma C/C u c monmumopdusmom C/T B rene
vccneayeMbix rpynmnax (PucyHok 2). TM6SF2  craTucTUYecKMHd 3HAUUMMBIX pas3jUuUUN  He
BoIsBsIeHO (Ta6suma 1).
Ta6auya 1 - CpasHeHue hyHKYUOHANbHbIX hoKa3amesel neyeHu
Ne Hsydaemble mapaMeTpbl I'pynna 6e3 nosmumopdusma C/C I'pynna c nonumopdusmom C/T 3HaueHue p
1 ANT Me =88 (Q1-Q3: 53,0-103,5) Me =51 (Q1-Q3: 22,2-84,4) 0,121
2 ACT Me =60 (Q-Q3: 42,1-75,7) Me =35 (Q-Q3:17,3-55,9) 0,093
3 ITTI Me =80 (Q1-Q3: 18,7-119,8) Me 71 (Q1-Q3: 31,2-96,2) 0,897
4 06wyt 6uMpy6rH Me = 13 (Q1-Q3: 9,8-15,6) Me = 15 (Q1-Q3: 9,3-23,8) 0,796
5 [psMoit 6uaupy6uH Me =5 (Q1-Q3: 3,4-4,5). Me =5 (Q1-Q3: 3,5-7,3) 0,567
6 iy Me = 80 (Q1-Q3: 62,0-89,7). Me =91 (Q1-Q3: 84,0-94,0), 0,662
Y  napueHTOB 6e3 nosuMopdusma C/C B O6mui OGuIMpyOUH y NalnHeHTOB 6e3 mnoauMopdu3Ma

rene TM6SF2 AJIT Me=88 (Q1-Q3:53,0-103,5), c
nosumopousmom C/T Me= 51 (Q1-Q3:22,2-84,4), p=0,121;
ACT y nauueHToB 6e3 nosumopéusma C/C B rene TM6SF2
Me=60 (Q-Q3:42,1-75,7) u c¢ mnoaumopdusmom C/T
Me=35 (Q-Q3:17,3-55,9), p=0,093; ITTIl y nayueHTOB

Me=13 (Q1-Q3:9,8-15,6), c nonumopdusmom Me=13 (Q1-
Q3:9,8-15,6), Me=15 (Q1-Q3:9,3-23,8), p=0,796; IIpsmoii
OUJIMPYOUH Yy TMalueHTOB 6e3 mnoauMopdusma Me=5
(Q1.Q3: 3,4 - 4,5) c nmonrumopodusmom Me=5 (Q1.Q3: 3,5-
7,3),p=0,567; lI® y nanueHToB 6€3 nosuMmopdusma Me=80

¢ mnosuMopdpusMoM Me=71 (Q1-Q3:31,2-96,2), 6e3 (Q1Q3:62,0-89,7) Me=91 (Q1-Q3:84-94), p=0,662.
nosumopdusma Me=80 (Q1-Q3:18,7-119,8), p=0,897.
ANT, Eain
100+ ACT, Eain
FrTn, Epin
-
mm:ﬂr:unnpvum.
60+ — el
60
] 51]
40+ 50
0]
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C nonmopdiasson TMESFZ

Be3 nomiMopdiama TMESF2

PucyHok 2 - PyHKYUOHAIbHYLI NPOObI NeYeHU UccaedyemMblX NayueHmos ¢ HaauvueM u 6e3 noaumopgpusma TM6SF2
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Ha ocHoBe J'la60paT0prIX JAAHHBIX TIpOBeAEH
CpaBHPITeJIbeIﬁ aHaJ/Iu3 MoKasaTeJsei JIMIIUJHOT'O obMeHa

Y TJTIOKO3BI B HCCIeAyeMbIx rpynnax (Tabsauna 2).

Tabauya 2 - CpasHeHue y21e800HO-1UNUOHO20 06MEHA NAYUEHMO08

Ne g:g:;?ﬁ;fl I'pynna 6e3 nosumopdpuama TM6SF2 I'pynna c nonumopduzmom TM6SF2
1 06K X0JIeCTEPUH M =5,27 £ 0,69 (95% [IH: 4,69-5,85) M =5,3+0,79 (95% /JI1: 4,5-6,2)
2 JITTHII M=6,3+0,99 (95% [I1: 5,5-7,2) M =5,02 + 0,36 (95% /I1: 5,54-7,2)
3 JIBII M=6,2+0,89 (95% /H: 5,52-7,1) M =5,03 £ 0,39 (95% [IM: 4,5-5,7)
4 Imoko3a M=6,3+0,99 (95% /I1: 5,54-7,20) M =5,02 + 0,36 (95% /IH: 4,64-5,41)

Y nanueHTOB 6e3 mnoauMopdu3Ma TM6SF2
O6muit xonectepun M= 5,27 + 0,69, 95%/U: 4,69-5,85, ¢
nosuMopdusmom M= 5,3+ 0,79, 95%/[U: 4,5-6,2; JIITHII
y manudeHTOB 6e3 moaumopdusma TM6SF2 M= 6,3 *
0,99, 95%/U: 5,5-7,2, c nonumopdusmom M= 5,02 * 0,36,
95%/11: 5,54-7,2; JITIBIl y nauueHTOB 6e3 nosuMopdusma
M=6,2+0,89, 95%/IU: 5,52-7,1, c nonumoppusmom M=5,03

+ 0,39, 95%/1U: 4,5-5,7; KoadppuuneHT aTeporeHHOCTH y
naireHToB 6e3 nosumopdusma M= 6,3 + 0,99, 95%/11: 5,6-
7,3, c nonumopdusmom M= 5,07 + 0,38, 95%/1U: 4,67-5,49;
[/r0Ko3a y manueHToB 6e3 mosuMopdusma M= 6,3+0,99,
95%/1: 5,54-7,20, ¢ monumopdusmom M= 5,02%0,36,
95%/1U: 4,64-5,41.

C nonHmopdaaom TMESF2Z

OGWAR XONIETBPHH,
MMONE N

NNHN, kRSl

NNEN sabdcnin
Kaagiwgient
ATEROMEHHOCTH

TR i, bic fualf
Theskeaa pamonein

Bed nonMMopduia TMESF2

PucyHok 3 - JlunudHulii u y21e800HbIl 06MeH y uccaedyembix NayueHmos

[Ipy aHa/iu3e nokasaTesed B rpymnmax ¢ U 0es
nosnMmopousma Brene TM6SF2 ctaTucTHueCKUH 3HAYUMBbIX
pasJInYui He BbISBJIEHO.

[TIpu aHanM3e faHHBIX GUOPOCKAHUPOBAHUA EYEeHU
BbISIBJIEHA y TalUeHTOB 6e3 mnosuMopdusma TM6ESF2

BO% 75%

30% 25%

C nonumopduamom TMESF2

yacToTa Hanuyuss ¢ubposa 25%, orcyrcTBHe ¢ubposa
75%; c nonuMopouamom Hannvue Gpubposa Bceroy 33,3 %
U OTCyTCTBUE dubpo3a 66,7%.

66,70%

33,30%

bes nonumopgusma TMESF2

mHeT¢uiposa mEcte gubpos

PucyHok 4 - Peaysbmamul pubpoCcKaHUpo8aHust nedeHu y uccaedyemulx NayueHmos

TakuM o6pa3oM, PuUOPO3 mMedyeHH BCTpevaucs y
25% mnagueHToB 6e3 mnosuMopousma TM6SF2, Torma
Kak B rpynmne c¢ nojsuMmopdusmom C/T yactora $ubposa
cocrasuia 33,3%.

Hamu npoBeZieH aHa/lM3 3HTEPOTHIIOB B Tpylmax
Hccae0BaHUs.
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87,50%

12,50%

C noaumopgusmom TMESF2

W 3HTepoTun 1

£6,60%

16,70% 16,70%
0%
Bes nonumopdusma TMESF2

SuTepotin2 M 3HTepoTHn 3

PucyHok 5 - IHmepomunbwl 8 2pynnax ucc/1e008aHusl

[Ipy cpaBHEHMHM JIaHHBIX pe3yJibTaTa MUKpPOOHOMa
TOJICTOTO KHULIEYHHKA MUKPOGHOM TOJICTOTO KHIIEYHHKA
nokasajs mnpeo6JsasaHve | 3HTEpOTHNIA y MALUEHTOB
6e3 nosumopdusMa (87,5%), Toraa kak y nanMeHTOB C

06cyxaeHue

HUccnenoBaHve, NMpoBeJleHHOE Ha /[IByX Tpymnmnax
MalMeHTOB C HeaJKoroJbHbIM creatorenatutom (HACD),
M03BOJINJIO TMPOAHAJM3UPOBATh BJIUSHUE MOJUMOpPU3IMa
reHa TM6SF2Ha k/IMHU4YecKHe, JlabopaTOpHblE U
MHKpOGHOIOrudyeckye nmapameTpbl. OCHOBHOE BHHUMaHHE
OBIJIIO yZeJIeHO CpaBHEHHUIO MALMEHTOB C TeHOTHIIaMH
¥C/C** um **C/T**, 4To pga/0 BO3MOXHOCTB JIydllle
MOHATH CBSA3b MEXAY eHEeTHYEeCKUM NOJUMOPOU3IMOM U
COCTOsSIHUEM 3710p0Bbs nayueHToB ¢ HACL.

Bausinue noaumopgusma TM6SF2 Ha KauHuko-
sa6opamopHble nokazameau. OAVH K3 KJI0UYEBbIX BbIBOJOB
HCC/IeJOBAaHUS 3aK/I09aeTCA B OTCYyTCTBUU CTAaTUCTUYECKHU
3HAYMMBbIX Pa3JU4YUi B MIOKa3aTe X CHHAPOMA L[UTOJIM3a
(AJIT,ACT),xosnecta3a (I'TTII, 061uiuit 1 npssMON GUIMPYOUH,
IP) u sunugHOro o6MeHa MeXJy TpynmnamMud c U 6e3
nonuMopéusma TM6SF2. ITu pe3ynbTaThl IPOTUBOpEYAT
HEKOTOPBIM MNpeJbIAYIIMM JJAHHBIM, YKa3bIBAIOLIUM
Ha BO3MOXHOe BJHMsAHHEe nojarMopdusma TM6SF2 Ha
MOKa3aTeJsH MeYeHH U JIMIHUJHOro o6MeHa y MaleHTOB C
HACT [2,6].

TeM He MeHee, HallW JaHHble NOATBEPXKAAIOT,
yto mnoauMopdusm TM6SF2He Bcerga NpUBOAUT K
BbIpaXK€HHBIM U3MeHeHHUsIM B MeTab0/1M3Me U IoKa3aTeax
dyHKIMU neyeHU y Bcex manueHToB ¢ HACL 3To MoxeT
06 bACHATBCSA HWH/AUBU/YaJbHBIMU 0CO6EeHHOCTAMU
nalyeHTOB U BapHabebHOCTbIO GaKTOPOB, BJAUSAIOLMX Ha
nporpeccuio 3a6osieBaHus. TakuM 06pa3oM, reHeTUYeCKU I
noMMOpGU3M MOXKET UrpaTh PoJib JIHIIb B COYETAHUU C
JIpyrUMHU NpejpacnoJaraniuMu ¢akTopaMy, TAKUMHU KaK
OXXUpeHUe, uabeT U paKTOPhI OKpy:Katollel cpebl [16].

Mukpobuom moacmozo kuweuHuka. Eme ogHuUM
Ba)XHbIM aCleKTOM HCC/eJ0BaHUsl CTajlo U3yuyeHHe
MHUKpO6HMOMa TOJICTOTO KHIIeYHHWKA Yy MalUeHTOB C
HACT. B rpynne nauueHToB ¢ nojauMopédusmom TM6ESF2
6blI0  OOHaApy>KeHO pa3Hoo6pa3ue B paclpejieleHUU
3HTEpPOTHUIIOB, BKJW4Yad Haauuude III  sHTeporuna,
KOTOpbIM He HabJiofjasics B rpymie 6e3 noauMopdusma.
IJTOT pe3y/nbTaT MOXET CBU/IeTeJIbCTBOBATb O BO3MOXHOM
poJIM TeHeTH4YecKoro nosumMopdusMa B GOPMHUPOBAHUU

BbIBOAbI

Hame HccienoBaHue NnpoAEeMOHCTPpUPOBAJIO
OTCyTCTBHUE 3HAYUMbIX paBJII/I‘-II/lﬁ B KJIMHHUKO-
na60paT0prIx IIOKa3aTeJsidax y MMaueEHTOB C

nosuMopousmMoM U 6e3 mosuMopduama TM6SF2 mpu

24

nosuMop$U3MOM pacnpesiesieHHe 110 3HTEPOTUNAM OblI0
caeaywmuM: | sHteporun — 66,6%, Il anTepoTun —
16,7%, Il suTeporun — 16,7%.

KHUIIeYHOro MHKpo6uoMa y mnanueHToB c HACL B
JIUTEpaType CyLIeCTBYIOT JaHHbIE O BJUIHIUH MUKPOOHOMa
Ha pa3BUTHE MeTaboJIMYeCKHX 3a60JIeBaHUH, BKJ/IOYAs
HACT, 9To moATBep»KJaeT HEOOXOJUMOCThb JaJbHEHIINX
MccIeJOBaHUH B 3TOM obJactu [7,17].

®dubpos neweru. HecmoTpss Ha OTCyTCTBHE
CTAaTUCTUYECKHU 3HAUYMMBIX pa3JMYui B yacToTe $pubpo3a
MeX/y TpynnaMy, TeHJJeHLHs K 60siee BBICOKOMY YPOBHIO
$ubpo3a y mnangueHTtoB ¢ mnoaumopdusmom TM6ESF2
TpebyeT BHUMaHUA. B suTepaType ecTb CBeJjeHUS O
ToM, 4To mnoaumopdusm TM6SF2 acconuupyercsa c
NOBBIIIEHHBIM PUCKOM ¢HOpO3a U NPOrpeccHpoBaHUS
HACT, 49To coriacyeTcs ¢ HallMMH pe3ysnbTatamu [4,15].
J9TO MOATBepPXKAAET TMIIOTE3y O TOM, YTO HOJUMOPPHU3M
TM6SF2 MoxeT 6bITh (akKTOpoM pucKa AJa 6oJjiee
TSDKEJIOTO TeyeHHs 3a60s1eBaHMs], 0COOEHHO B KOHTEKCTe
dubposa.

OepaHuvenusi  uccaedosaHus.  HecMmoTpss  Ha
MoJlyueHHble pe3y/abTaThbl, Hallle HCCIefloBaHUE HMeeT
psA  orpaHuyeHUi. Bo-mepBblX, HeGOJbILIOH pa3Mep
BbIGOPKH OrPaHUYMBAeT BO3MOXHOCTb IPOBe/ieHus1 6oJiee
JleTaIU3UPOBAaHHOTO aHa/lM3a U BbIABJEHUS MeJKHUX
pa3uMuuil Mexay TrpynmnaMu. Bo-BTOpBIX, OTCyTCTBHE
JIOJITOCPOYHOr0  HaOJ/IIOJleHUsl  3aTPy[HsSeT  OLeHKY
nporpeccuu 3a6oJjieBaHUs U BIUSHUA NoJuMopdH3Ma Ha
KJIMHUYeCcKHe HCXoAbl. BmecTe ¢ TeM, 3TH orpaHu4YeHUs
M03BOJISIIOT aBTOpPaM IJIaHUPOBAThb 1epCHEKTUBbI YAy LIUX
ucciefoBaHui. Byaymue uccieJoBaHUS JOJKHBI ObITb
HamnpaBJ/leHbl Ha pacliipeHUe BbIOOPKU NalMeHTOB U
npoBeJieHHe 6oJiee JAJIMTENbHOTO HaOJIOJEHUsT 3a UX
COCTOSIHMEM. ITO NO3BOJIUT yTOUHUTB POJIb NOJUMOpdH3Ma
TM6SF2B nporpeccun HACT u ero cBsi3b ¢ MUKPO6HOMOM
KUIIeYHUKa. TakKe BaXXHO H3Y4YUTb B3aUMOJeHCTBHE
MeX/ly FTeHeTU4YeCKUMU U STTUreHeTUYeCKUMU GaKTopaMH,
a Takxe BJIMSIHMe OKpy»Kawllel cpesibl Ha KJIMHUYeCKUe
NposiBJIeHUs 3a60/1eBaHUs.

HACI. OpgHako BbISIBJIEHHble pPa3JiMyds B MHUKpPOOHOME
YU TeHJeHUMs K 6Gojiee BBICOKOMY ypoBHIO ¢ubposa y
MalMeHTOB C NOJIMMOPPU3MOM TPeGYIOT JabHeHIIero
H3y4YeHHUs.
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ITH IaHHbIE MOAYEepPKUBAIOT BaXXHOCTb
KoMILJIeKCHOT0 nojixoa k udydyenuto HACI, yuursiBaromiero
reHeTU4YeCcKHe, MUKPOOUOJIOTUYECKHE U KJIUHUYECKHE
$aKToOpHIL.

BLIBOALI U3 IIPOBEJEHHOT0 UCC/IeJOBAHUSA:

1. Omcymcmeue 3HaA4UMbIX pazAuvull 8 KAUHUYECKUX
u 1a60pamopHbuIX nokazamenasix mexcdy epynnamu. Mexay
rpynnamMu nalyeHTOB C HeaJIKOT0JIbHbIM CTeaTOrenaTUToOM
(HACT), umeroLMx U He UMeIIUX NoOIUMMOpdU3M B reHe
TM6SF2 (renotunst C/C u C/T), He ObLIO BBISIBJEHO
CTAaTUCTUYECKH 3HAUYMMbIX paA3/M4YUH 10 KJHYeBbIM
J1abopaTOpHBIM IOKa3aTessM, BKJwouYasg ypoBeHb AJIT,
ACT, I'TTII, o6wero u npsimoro 6unupy6una, ld, a Takxke
MoKasaTesJu JIMIUAHOTO OOMeHa W YPOBHSA [JIIOKO3BI.
IJTo ykasblBaeT Ha TO, YTO Ha/JU4Me HJIHU OTCyTCTBHUE
nosuMopdusma reHa TM6SF2 He okasbiBaeT 3HAUUMOTO
BJINSIHUA HA JJaHHble TapaMeTpsl y nayueHToB ¢ HACL

2. Mukpo6uom moscmozo kKuwe4Hukda. B rpymnme
nanueHToB 6e3 nonumMopdusma TM6SF2 Habiroganoch
npeo6saganue | anteporuna (87,5%), Toraa Kak B rpynie
¢ nosiMMopdU3MOM B reHe HABJIIOJAJIOCH pacnpeesieHue

BbiBOAbI

Ha ocHOBaHMM [JaHHOrO HCCIe[0BAaHUSA MOXHO
cAenaTh BBIBOZ, O TOM, YTO Ha/JIM4YMe NoJWMopdu3Ma B
rene TM6SF2 He oka3bpiBaeT 3HAYUMMOIO BJIMAHMUA Ha
GOJIBITMHCTBO  KJIMHUKO-JIA60PAaTOPHBIX  IOKa3aTeJsel
y mnanueHToB ¢ HACI. OpHako, HeKOTOpble pasJIUYUA
B 4YacTtoTe ¢u6GpoO3a M cocTaBe MUKpPOGHOMA TOJICTOTO
KHUIIeYHNKa TPeOyIOT Ja/JbHENIIero u3ydeHus s 6osee
TOYHOTO INOHMMaHMsS pOJIM JAaHHOrO mnosuMopdusMa B
natoreHese HACL

JlutepaTtypa

Mexay TpeMsl aHTepotunamu (I — 66,6%, 11 — 16,7%,
[l — 16,7%). dTU HAaHHble MOTYT CBHU/IETEJbCTBOBATh
0 MOTEHIUAJBbHOU CBSA3U MEXAY MOJUMOPPHU3MOM TeHa
TM6SF2 u cocraBoM MHUKpPOOGHMOMAa KHIIEYHHKA, 4YTO
TpebyeT JJaJibHeHIlIero u3y4eHusl.

3. ®ubpos neuenu. Hannune ¢pubposa 6b1/I0 BhIlIE ¥
nanueHToB ¢ nostumopousmom C/T (33,3%) no cpaBHEHUIO
¢ nanueHTamMu 6e3 noaumopdusma C/C (25%). Hecmorps
Ha OTCYTCTBUE CTAaTUCTHUYECKH 3HAYMMBIX pasIUuMi,
3Ta TeHJIeHLUsl MOXKeT yKa3blBaTb Ha TO, YTO HaJU4He
nosuMopdusma reHa TM6SF2 moTeHUMANBbHO CBSI3aHO C
6oJiee BBICOKMM PUCKOM ¢ubpo3a NeYeHU y MalueHTOB C
HACT.

4. Omcymcmeue paszauvull 8 Yypo8HAX AUNUOHO20
obMeHa. JIUnWJHbIe IIOKasaTeJd, TaKHe KaK OOIIuM
xonectepuH, JIIIHII, JIIBII wu ko3pdULUeHT
aTepOreHHOCTH, He IeMOHCTPUPOBAIM3HAUUMbIXPA3TUYU N
MeX/Jy TpyNnmnamMy, 4YTO MOXET CBHU/eTEJbCTBOBATH O
TOM, 4TO noauMopdusM TM6SF2 He oka3bIiBaeT mpsiMoro
BJIMSIHUS HA IMITUJHbIM 06MeH y nanueHToB ¢ HACT

KoHIUKT HHTepecoB. ABTOpbI 3afBJSAIT 00
OTCYTCTBUHU KOHQJIMKTA HHTEPECOB.

duHaHCcHUpoBaHMe. VicTOYHHKOB pUHAHCHPOBAHUSA
JIaHHOUW PabOThI HET.

Bkaag  aBtopoB.  Konuenrtyanusauusa: /LA,
HanucaHUe 4YepHOBOU Bepcuu - Y.AT,; HanucaHue U
penaktupoBaHue - [J.I'A, VAT, ILH.A.; c6op u aHanu3
NaHHBIX - A.A.A., IILLH.A.
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Tyhinaeme

Kasipai yakbimma asnkozonawsciz cmeamozenamum (NASH), 6aybip yuppo3sw! (JIK) scaHe kelibip scardailiiapda 2enamoyenntonsipasik
kapyuHoma (HCC) mypiHdezi OHbIH 03blK HYCKA/AAPbIH KOCA AAFAHOA, AAKO2041bCi3 Maliabl 6ayblp aypyaapuivbiy (HEKA) dyHue xcy3iHde
mapasybl KHebla cativlH apmbvin Keaedi. , 6ipak 6y aypydsly hamozeHe3i MeH eMi aAi de a3z 3epmmeizeH. AnKo201b0i emec cmeamozenamum
(NASH) - maiinbl 6aybipdbly KambICybiMeH eenamoyummepoi KA6bIHYbIMeH HCaHe 3aKbIMOAHYbIMEH CUNAMmMa/aamaolH 6ayblp aypyaapbiHbIH
6ipi. ConFol scvbladapul NASH damyvl men npozpecciHe acep ememiH 2eHemukablk pakmopaapra epekuie Hazap aydapwuladsl. Ocbinoail
daxkmopaapdeiy 6ipi NASH 6ap emdeaywinepde saunudmep aamacybimeH xcaHe 6aywvlp KbizmemimeH o6atinanvicmel TM6SF2 2eHiHiy
noaumopgusmi 6046in mabslaadel. 3epmmeyodin Maybi30bl acnekmici TM6SF2 noaumopgusmi MeH iwek MukpobuoMacsl MeH 3epmxaHablk
napamempaepoezi 63zepicmep apacvliHdarbl 6aliNaHbIC 6016IN MA6LLAIAJLL, 6y aypydblH 0aMybIHA acep emyi MyMKIH.

Bya sepmmeydiy makcamot NASH anvikmanrax duazro3ssl 6ap, TM6SF2 2eninde noaumopgdusmi 6ap Haykacmapda, coHdaii-ax 6ypuiH
cunammanrau 2eHoe noAuUMop@uaMi KHoK HayKacmapoa mok iuek MUKpo6UOMACLIHbIH CUNAMMAMAAAPLIH 3epmmey 60/1bin MabbL1adbL.
3epmmeydiy 6y mypiH dcypei3ydiy aaFbl wapmul 2eHemMuKaablK achekminepoiy JdcaHe iwek MUKpo@g.opacsiHbly KypambiHbly NAFLD
npoapeccust dapesicecie dcaHe 604CAMbIHA acep emyiHiH 3amaHayu KepiHici 60106l

ddicmepi. Bi3 6apavirbl NASH duazHo3bl 6ap 14 Haykacmbl Kabblidadslk. [layuenmmepde cenamum 0amyblHblH 6aCKa blIKMUMAs
amuos02usiblK cebenmepi, Mblca/bl, BUPYCMbIK, AYMOUMMYHObIK, A/1K0201b0IK JHaHe m.6. 6ayblpdbl 3aKbIMOAHYbl ANbIHbIN MAcmandbl.
Cmeamos FibroScan touch 502 conFbl yaziciHOe diceHin, opmawa xcaHe ayblp den sxcikmenzeH. Tok iwlek MUKPOGUOMACLIHbIH epeKuweaikmepi
scapmelaali emkiseiw cekeenupaey, TM6SF2 zeHinde2i noaumop@usm, COHbIMEH Kamap KAUHUKAAbIK napamemp.iepi apKblabl 6aFaAaHObL.

Hamuoicenepi. bizdiy 3epmmeyimizdiy Hamuoicesepi 6oliviHwa, ekiHiwke opatl, TM6SF2 2eHiHdezi mok iwek MUKpobuomacsl mMeH
NoAUMOpPU3M apacbIiHOAFbI 6AllIAHBIC MYPA/IbI CMAMUCMUKAbIK CeHIMOTI depekmep aHbIKMaamaobl.

KopbimuiHobl. biz eenemukaavlk 3epmmeyaepdiy 6y mypl ywiH y/aKeH yA2i eaweMi ok ekeHiH mycinemis. HeFypavim ceHimOi
depekmepdi any ywix nayuenmmepoi ocbl 3epmmeyze mapmyodbl HAAFACMbIPY HOCNAPAAHYIA.

Tytiin ce3dep: 6aybipdbly A1K0204bCI3 MAlibl AYPYbl, A1K02041bC13 cmeamozenamum, TM6SF2 2eHi, mok iwlek MUKpOOUOMACHL

TM6SF2 gene polymorphism and laboratory data and colon microbiome features in patients with non-
alcoholic steatohepatitis (Interim results of a pilot project)
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Abstract

Currently, the prevalence of non-alcoholic fatty liver disease (NAFLD) worldwide, including its advanced variants such as non-alcoholic
steatohepatitis (NASH), liver cirrhosis (LC) and, in some cases, hepatocellular carcinoma (HCC), is growing annually, but the pathogenesis
and treatment of this disease remain poorly understood. Non-alcoholic steatohepatitis (NASH) is one of the most progressive liver diseases
characterized by inflammation and damage to hepatocytes against the background of fatty infiltration of the liver. In recent years, special
attention has been paid to genetic factors affecting the development and progression of NASH. One of these factors is the TM6SF2 gene
polymorphism, which has been associated with lipid metabolism and liver function in patients with NASH. An important aspect of the study
is also the relationship of TM6SF2 polymorphism with changes in the intestinal microbiome and laboratory parameters, which may affect the
development of the disease.

The aim of this study is to study the features of the colon microbiome in patients with an established diagnosis of NASH, with
polymorphism in the TM6SF2 gene, as well as in patients without polymorphism in the previously described gene. The prerequisite for this kind
of study was a modern view on the influence of genetic aspects and the composition of the intestinal microflora on the degree of progression
and prognosis of NAFLD.

Methods: a total of 14 patients with an established diagnosis of NASH were recruited. Other possible etiological causes of hepatitis, such
as viral, autoimmune, alcoholic, etc. liver damage, were excluded from the patients. Steatosis was classified as mild, moderate, and severe using
the latest FibroScan touch 502. The colon microbiome features were assessed using semiconductor sequencing, polymorphism in the TM6SF2
gene, and clinical parameters were determined.

Results. According to the results of our study, statistically reliable data on the relationship between the colon microbiome and
polymorphism in the TM6SF2 gene, unfortunately, were not found.

Conclusions. We understand that for this type of genetic study, we do not have a large sample size. To obtain more reliable data, we plan
to continue recruiting patients for this study.

Key words: non-alcoholic fatty liver disease, non-alcoholic steatohepatitis, TM6SF2 gene, colon microbiome.
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Pe3ome

AxmyasnbHocmb onucaHusi npedcmaseHHo20 KAUHUYECKO20 CAy4as 06yc/a08/eHd meM, Ymo OaHHAS Namo/o2usi ecmpedaemcs
KpatiHe pedko, npakmuyecku omcymcmeyem OnucaHue KAUHUYecKUX nposiefeHuli 3a60/1eeanus 8 omedecmseeHHol aumepamype. Kpome
moeo, 8 HaCMoswee 8pemMs uMeem Mecmo pocm pucka 803HUKHOBEHUs OAHHO20 CUHOpOMA U makce caedyem ommemumsb CAOHCHOCMb
npeHamasvHol duazHoCmMuKu 3a60/1e8aHUS, MAK KAK OHO s18Asiemcsl caedcmauem mymayutl 8 eeHax. Cunopom Tonvdenxapa (uau cuHopom
scabepHbvix dyz) — amo pedkoe 8poscdeHHoe 3a60.1e8aHUe, KOMopoe NPOsi8As1emcs MHOXCECMBEHHbIMU NOPOKAMU pA38UMUS U 8 OCHOBHOM
npusodum K nopasxceHuro Auyesblx cmpykmyp. Yacmoma ecmpevaemocmu cunopoma [onedenxapa e cpedHem cocmasasem — 1 cayyaii Ha
3500-25000 HogopodcdéHHBIX. []As1 hopMUPOBAHUS 8POHCOEHHBIX NOPOKO8 pa3suUMUsl 8 hepayto ouepeds 0p2aHu3M bepeMeHHOU HeHWUHbI
dosiceH 6bimb 2eHemuyecku hpedpacno/0yceH k 8o3delicmauio nogpescdarowux pakmopos eHewH el cpedbl.

Hamu 6vl1a o6caedosana HosoposicdeHHas degoyka ¢ cuHdpomom loavdenxapa. Cundpom [oavdenxapa y pebeHKa nposieasiacs
nopasceHueM 1UYeso20 cKkesemda, C/A1yX08020 U 3pUMEAbHO20 AHANU3AMOPOS, AHOMAAUAMU PA3BUMUS KOCMHOU cucmeMbl U covemasncs ¢
8p0XHCOEHHBIM NOPOKOM cepdya U 20/108HO20 MO32d.

Mbl cuumaem, umo 8 daHHOM cayvae makice Haba0daemcst 8AUsIHUE HECKOIbKUX (PaKmopos pucka Ha na10d 80 8Hympuympo6HoMm
nepuode, makue pakmopu! kak gozpacm omya 6o1ee 50 1em, aHemust 8 medeHuu bepemMeHHOCMU, 01UmeabHbLl paHHUL MOKCUKO3, N030Hs
o6paujaemocms 6epeMeHHOU JHceHWUHbL 8 HCEHCKYH0 KOHCya1bmayuio, nepeHeceHHble OP3 u Koguo-19 ungekyus 8 paHHue CpoKu bepemeHHoCmU.
I'pamomHas op2aHu3ayusi KAH4E8bIX 386eHbes NPOPUAAKMUKU 80 MHO20M N0380AUM CHU3UMb podcdeHue demell C 8pOHCOEHHbIMU NOPOKAMU
pazsumusi.

Katowuesble cnosa: cuHdpom [onbdeHxapa, aHOmMusi, MUKpO2HamMusl, MHOJ¥ecmeeHHble 8poscdeHHble NOPOKU pa3sumusi, K0.1060Ma,
8pocdeHHble NOpoKU cepdya, KAUHU4ecKull cayyatl.
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BBeaeHue

Cungpom losnbrenxapa (MKB 10: Q87.0), (okyuio-
aypuKy/10-BepTebpasbHasd JUCIUIA3US WJIM  CHHJPOM
»KabGepHBIX Ayr) — peJiKoe TeHeTH4YecKoe 3aboJieBaHUE,
KOTOpOe MpOSBJAETCS MHOXXECTBEHHBIMH IOPOKaMHU
Pa3BUTHUS U B OCHOBHOM IPUBOJUT K TOPAXKEHUIO JTUIEBBIX
CcTPYKTYp. [lepBHUYHBbIE ONMCaHUS BPOXK/IEHHBIX aHOMAJINN
JINLEBBIX CTPYKTYP ObLIM HaWZeHbl B CTpaHax I0KHOHU U
ceBepHOM AMepuku 2000 JieT 10 HaLel 3pbl. ITH ONUCAHUSA
OblIM M300paXKeHb! B JJPEBHUX KepPaMUYECKUX HU3/Ie/HAX.
HampuMmep, Ha 0HOM W3 KepaMHUYeCKHUX H3JeJUU Oblia
n3o6pakeHa MaTb C peGEeHKOM, ¥ KOTOPOro ObILJIN CXOXKHe
aHoMaJuu jauna. BmepBeie cuHapoMm losnbaeHxapa GbLI
ONMCAaH aMepHKaHCKUM yieHbIM Maurice Goldenhar B 1952
rogy. OH IpUBOAMJ JaHHBIE O TPeX CJAy4asXx AUCIJIAa3UU
a3 M yumed C JABYMs XapaKTepPHBIMH aHOMAaJIUSIMU:

3NUOYJbOAPHBIM  JIEPMOMAOM W  INpeaypUKy/IspHbIMU
oTpocTkamu [1,2,3].
OT/IMYUTESbHBIMU npU3HaKaMH1 JIaHHOTO

3ab0JieBaHUs OT JpPYrUX JIMLEBBIX JUCMOPPUH ObLIN
BbIpaXKeHHasi TUIMOILIa3usl JMmoa (dYaue BcTpevasach
O/IHOCTOPOHHSIS), TaK)Ke HABJII0ZAI0TCS aHOMAJIMY YIIHbIX
pPaKoBWH, BEK U IJa3, 3y060B, MO3BOHOYHOIO CTOJI0A, a
TaK)Xe MHOXeCTBEHHble BpPOX/EHHble MOPOKH PAa3BUTHS
JAPYrUx oOpraHoB U cucrteM. [lpy [gaHHOM CUHApoOMe
OTMeYaloTcs MHUKpodTaabMHUs, KoJob6oMa pPaAyKKH,
anJiasusi WIM Cy>XeHHe Hapy>XHOTO CJIYXOBOTO IPOX0Ja,
OKYJIOYIIHOM cBUL (MpeaypukynspHas ¢ucrysa). MHorue
ucciaesoBarenu kak Gorlin R. J. u coaBTops! (1963) B cBOMX
MCCJIe/JOBAaHUAX COOBIUININ O CUH/APOME «OKYJI0-ayPUKYJIO-
BepTeOpasibHasl [JIUCIJIA3Usi», OHU OTMETHJIM TaKXe
M3MEHEeHHs] CO CTOPOHBbI MO3BOHOYHHMKA: hemivertebrale,
occipitalisatio atlantis, spina bifida occulta u apyrue.
B K/JIMHHYECKOM aTyiace BPOXK/JEHHBIX aHOMaJW{ JMIa
JI0 HacTosI[ero BpeMeHU CcHUHApoM [osbaeHxapa OBl
onpe/iesieH KakK JUCIUIa3Us IJa3, yuled U M03BOHOYHHKA
[3,4]. Hepeako JaHHBINA CHH/POM COUYETAETCS C MATOJIOTHEN
U JJaXke aHOMaJTUSIMU TaKHX CHCTEM, KaK HepBHasl, Cep/leyHO-
cocynuctass (MOpPOKM cepAla), MOYEBbIETUTENbHAS,
NUIeBapUTe/bHasA, a Takke y 25% JeTeld BbISIBIsAETCSA
3a/iep’KKa YMCTBEHHOI0 pa3BuTHs [5,6].

Yactora BcTpeyaeMocTu cuHApoMa [osbjeHxapa
B cpefHeM cocTtaBiseT — 1 caywaih Ha 3500-25000
HOBOpPOXKAEHHBIX [7]. B 2 pa3a uyale OH BCTpedaeTcs
y MaJbuMKOB, 4eM y JeBouyek. JlaHHble ApPYTHUX
HcclefoBaTesield  MOKasalM, 4YTO 4YacToTa pa3BUTHA
cunapoma losnbgenxapa cocrasisiet 1:3000-5000 [8].

HepmocTaTouHO U3ydeHbl 3THOJIOTHUS M THI
Hacjle/loBaHUs JAHHOIO CUHJPOMa, HO, HCCJeJJOBaHUSA
Hoc/JeJHUX JIeT NOKa3bIBalOT, UYTO HApylIeHHUsl MPOUCXOASAT
B reHe GSC u re"e TCOF1. Ecnu 3aTpoHyT nocjiefHUi, TO
MOKeT pa3BUTbCS [ONOJTHUTENbHBIN cuHpoM Tpudepa —
KosnuH3a, npu koTopoM AedpopManus yepenHo-JIULeBbIX
CTPYKTYP 3aTparuBaeT BePXHIOI0 4esI0CTh, HEGO, a TaKxe
BbI3bIBAaeT HapylleHUs CO CTOPOHBI CJyXa U JblxaHUd. Tuml
Hacje/loBaHUsI MOXeT GbITb ayTOCOMHO-PelleCCHBHBIM, B
TakoM ciy4dae JiepeKTHbIN reH 6yeT y 060UX poguTesel,
WM MOXeT ObITb ayTOCOMHO-AOMHUHAHTHBIM, @ B 3TOM
cJ1y4ae TOBPeX/JeHHbIH I'eH eCTb TOJIBKO y OJHOTO U3 HUX
[9,10,11]. l'eH, onpeensiloLUi KIMHUYECKHE NTPOSIBJIEHUS
cuHgpoMa losbZileHxapa yCTaHOBJIEH Ha IIMHHOM Iljleve 14
XpOMOCOMBI, B JIoKkyce 14q32 [12].

[Ipu cunzgpoMe Tosib/ieHXapa BCTPEYAIOTCS TAKKe
pa3Hble XpOMOCOMHbIE aHOMaJIMU. B OTZAE/NbHBbIX Cly4asx
cuHApoM losib/ieHxapa BbI3blBaeTCs JeselussMu B 5pl5 u
14932 xpomocomax, cxoxve (eHOTHUIbI HAGJIIJAITCA Y
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GOJIBHBIX C TPUCOMUAMU 18-#, 7-1, 9-1 XpOMOCOM, a TaK¥Ke
TEepMUHAJbHOU Jlesieniuent 22q [6].

CunzapoM lonbpenxapa TaKXe ABJIAETCA
MyJbTHQAKTOPHANbHBIM  3a60J€eBaHUEM, B  OCHOBE
KOTOPOTO JIEXXUT KpOMe TeHHOM MyTaluu poJib
He6J1aropUsTHOTO aKyLIepCKO-TUHEKOJIOTUYECKOT0
aHaMHe3a MaTepu U BJMSHHEe BHeEIIHe CpPeJIOBbIX
TepaTOTeHHBIX (GaKTOPOB B 3MOPHOHAJBHOM IEepHOje
[5,10].

3apy6exxHblii ydeHblt Burck U. BbIABUJ, 4YTO
CyllecTByeT MHeHHe, O CHOpaJUYecKUx CjaydaeB
3a60/1eBaHUs, KOTAA NPUYMHON pPOXJAEeHUs pebeHKa C
cuHgpoMoM [losibjleHxapa MOTyT ObITb TOJBKO TaKHe
3a60/ieBaHUS  KaK CaxapHbli  JAuabeT, OXUpeHHe,
MpexxHue abopTbl WM JPyrde TepaToreHHble (aKTOPHI,
3T yOEeXJEeHUs MNPOTHUBOpPeYaT OO6Le6HOIOTHYECKUM
3aKOHOMEPHOCTSIM HacJeJCTBEHHOCTH U H3MEHYHMBOCTHU
[8].

KiuHuveckre nmpu3HaKM, Takue KaK aCUMMeTpHUS
JIMLa, HeJ0pa3BUTHe HIKHeH 4YeNlocTH (MHUKpOTHATHsA),
MHUKpPOTHS, aHOTHUSA, TUNOIJIA3UA WM alja3usl YIIHbIX
pakoBUH B 100% ciy4yaeB SABJAIOTCA OTVIMYUTEIbHBIMU
npusHakamu cuHgpoma [osnbgenxapa [10]. [lo maHHBIM
MHOTUX HccaefoBaTesnedd, B 85% ciydaeB JiMlieBble
aucMopdur HaGIOAATCA C OAHOM CTOpPOHBbI (MpaBas
CTOpPOHA [TopaXkaeTcs yallle, 4eM JieBasi CTOpoHa), a oT 10 go
33% ciyyaeB BCTpeyarOTCsl CHMMETPUYHO C JABYX CTOPOH
[3]. CodeTaHHas KOHAYKTHMBHasl U CeHCOHeBpaJsbHas
noTeps ciayxa Bcrpevaetcs y 50% geteit [4,6].

JluarHocTuky
HaJl0 Ha4YuHATb C

CHHJApOMA TosbieHxapa
TLIATeJbHOro c6opa aHaMHesa.
Taxke [ AMAarHOCTHKH  JIMLIEBBIX  JUCMOpOUit
WCIOJIb3YIOTCS  MHOXKECTBO  METOJUK:  ayJHOMeTpHs
c/lyxa, peHTreHorpadus roJioBbl, LIeH, IPYLHOU KJIETKHY,
axokapauorpadus, KOMITbIOTEpPHAs ToMorpadus,
YJbTPa3ByKOBOE M TeHEeTHYeCKOoe HCCeoBaHusA. [leTH
¢ cungpomoMm  losibiieHXapa JOJDKHBI HaGJIIOAATBCS
Bcerza [6, 12]. JleueHue moA6UpaOT UHAUBUYAIbHO, B
3aBUCUMOCTH OT JIOKAJIM3aLHUKU U XapaKTepa MOpaXKeHHs
[5].

Bo MHOTMX ONMCaHHBIX CJy4asX, NP CHHApPOME
Tonblenxapa (OKyI0 - aypuKy/lIo - BepTebpajbHas
JUCIUIa3usl) aHoMaiuu Juna B 75-80%  ciyvaes
BCTPEYAIOTCS C OJHOH CTOPOHBI, B JAHHOM KJMHUYECKOM
clydae JIMLeBble AUCMOPGUHU GBI CHMMETPUYHBI C 06erX
CTOpPOH. B HaleM ciy4yae He GbIJIO HATOJIOTHU CO CTOPOHBI
II03BOHOYHMKA, HO ObUIM aHOMAaJIMHM KOCTHOH CHCTEMBI
B BHJe NOJUAAKTHINM C CHHAAKTU/IMEH. B HacTosmem
KJINHUYECKOM CJIyyae MHOXeCTBEHHbIe IOPOKU Pa3BUTHS,
B ToM uucie Terpaga Pamio co CTOpoHBI cepina U
areHe3usi MO30JIMCTOro Tesa co ctopoHsl LUHC yxymmumam
cocTosiHMe peGeHKa, YTO NPHBeJIO K ero rubesnu. Tak Kak
cuHgpoM [osib/ieHXapa peJJkoe reHeTHYeCKoe 3a60/1eBaHIe
C BBIP@KEHHBIM KJWHHYECKUM IOJUMOPGHU3MOM TIeHOB
B PasHBbIX NONYJIALMAX, U3y4eHHe NAHHOH NaTOJIOTHUH He
TepsieT CBOEH aKTYaJbHOCTH, U KaXKJblH KJIMHUYECKUH
clydadl  TpeGyeT 0co6Oro BHHMMAaHHS CO CTOPOHBI
HEOHATOJIOI0B, TeHETHUKOB U APYTHX CIELUaTHNCTOB.
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OnucaHue KJIMHUYEeCKOro cy4yasa

B  oTgeneHne  MaToJOTMM  HOBOPOXAEHHBIX
lopoxckol gmeTckod GosnbHULBI No5 ropojga TamrkeHTa
NoCcTynu/jaa JeBoYyKa C MHOXeCTBEHHBIMU MOPOKaMH
pa3BUTHs, C TecTalMOHHBIM Bo3pacToM 37 HeJesb,
pOAUMBLIAACA OT NepBoH 6epeMeHHOCTH, NMePBbIX POJIOB, B
lopoackoM poaunbHOM koMmiiekce Nel, B CepresniickoM
paiioHe ropoja TalkeHTa.

W3 aHamMHe3a ObLJIO YCTAHOBJIEHO: O6pak He
ABJIIETCSl POJICTBEHHBbIM, MaTepu 18 set, oty 52 ropa.
BepemeHHOCTB IpoTekasna Ha poHe aHeMHUH (reMOIJI06HH
B KpoBH y MaTepH 6611 80 r/y1) ¥ paHHEro TOKCUKoO3a 70 4
MecAneB. Ha y4eT B )KeHCKY!0 KOHCY/IbTALMI0 MaTh BCTaJIa
no3aHo, mnocjae 15 Hegenb GepeMeHHocTH. Ha paHHuX
cpokax 6epeMeHHOCTH MaTb 6osiesa OP3 6e3 nmoBeILIeHNS
TeMIepaTypbl TeJsa, MoJjydyaja aMOy/JaTOpHOe JiedyeHHe.
B 10-12 Hepmenb recrauuu nepenecna COVID-19, nerkoe
TeyeHUe, Jieyuaacb aMmbysaTopHo. [Ipu yJabTpasByKoBOM
HCCJIeIOBAHUU U NIPH Aonmieporpaduu 6bLI0 BLIABIEHO
¢deromnanentapHoe HapyuieHue (PIIH) u Hapymenue
MaTOYHO-IJIALLEHTAPHOTO  KpPOBOTOKa 16  cTemeHu
(HMIIK), manoBoaue, OKOJIOMJIOAHBIE BOABI U KOPOTKas
nynoBuHa (25 cM). OTarouieHHOe TedeHue 6epeMeHHOCTH
(MasoBOAME, MeKOHHAJIbHblEe OKOJIOIJIOZHBIE BOJBI),
KOpDOTKas MyNOBMHA SABJSJMCH [OKa3aHUAMH  AJA
pojiopa3pelleHUs MyTeM OINepaluu KecapeBO Ce4YeHHs.
HoBopoxeHHbIH pe6eHOK pOJUJICS CO CPOKOM TeCTaluu
37 Hepenp (NMO3JHAA HEJOHOIIEHHOCTb), OLIEHKAa IO

y pe6eHKa Ha 006eHX KOHEYHOCTSX BbIsIBJIEH IMOPOK
PasBUTUA KOCTHO-MbIILIEYHON CUCTEMBI — MOJIUJAKTHUJIHA C

PucyHok 1 - AHomus

mkase Anrap 6/7 6ayioB, Bec mpu poxzaenuu 2700,0
I, pocT 47 cM, OKpPY>HOCTb I'0JI0BbI 33 CM, OKPYXHOCTb
rpyau 32 cm. [locse poxzaeHuss o6liee COCTOSIHUE
pebGeHKa ObLIO TsKesoe, TSHKEeCTb COCTOSIHUSL Oblia
06ycsI0BJIeHa TOJIMOPTaHHBIMU HapyLIEHUSIMH BCJI€JICTBHE
MHOXECTBEHHBIX  BPOXK/JIEHHBIX IIOPOKOB  pa3BUTHUA.
HoBopoxx/iIeHHBbIH ObLI KHUCJI0PO/03aBUCHMBIN U MOJyYall
YBJIQ)KHEHHBIM KHCJIOpOJ, Yepe3 HOCOBble KaHIOJM. Ha
OCMOTp pearupoBasJl BsjIo, HabJOJanack MblIIeYHAs
JUCTOHUSA, Qu3Hosornyeckue pedJeKChl BbI3bIBAIUChH
o4yeHb 1a60. B CBA3M C TAXKECTbIO COCTOSHUA Ha 5 JieHb
»KU3HU peGeHOK OblJI NepeBe/leH B OT/eJleHHue MaTOJ0THH
HOBOPOX/IEHHBIX JIJI1 JaJIbHeHIIero 1006cjaeloBaHUA U
JIe4eHUs.

dnuaeMuoSIOTHYECKHH aHaMHe3: Ha TORCH
vHpeKkuuu He obciefoBaHa. bepeMeHHas B TeueHue 4-7
MecALeB Mo6bIBajIa B 3apyOeXHbIX CTPaHaX.

DusukaavHas duazHocmuka. [Ipy BHELITHEM OCMOTpe
OTMevasiCsl JINIEBOW JAUCMOPOU3M: KJIHOBOOOPA3HBIN
HOC, aHTHUMOHTOJIOU/HBIM pa3pe3 IJa3, HeJOpa3BUTas
HIDKHSIS 4eJIIOCTh — MUKPOTHATHS, C 06eUX CTOPOH BMECTO
YIIHOW pPaKOBUHBI HAGJIOJAJCS KOXXHBIA BaJIMK, MOYKHU
yXa He 6bLI0, ObIJI KOXKHBIN NpeaypUKy/ISPHbIA OTPOCTOK,
OTCYTCTBOBaJl CJyXOBOW mpoxos - aHoTusA (PucyHox
1). Takxxe y pebeHKa M3 MOPOKOB Pa3BUTHS 4YeJIOCTHO-
JIMIIEBOM  06JIacTM  ObLIO  BBISIBJIEHO  He3apalleHue
TBepZoro Heba.

CUH/IAKTUIMEN (B 06X KOHEYHOCTSIX 0 IIeCTh NaJlbleB,
MU3UHEL, U llecTo} nasel 06befuHeHbl) (Pucynku 2, 3.).

PUCyHOKZ - [loaudakmuaus ¢ cuHoakmuauel Ha HUXCHUX KOHEYHOCMSIX

Pucyrok 3 - [lonudakmuaus ¢ cuHdakmu.iueil Ha 8epXHUX KOHEYHOCMSX

an/I OLl€HKEe HEBPOJIOTUYECKOTO CTaTyCa OTMEY€EHO,
qTo pe6eHOK Ha OCMOTDP OTBe4aJl BAJIOCTBIO, Ha6mo,aany1c1>

TUNOoAWHAMUA, MbllIeYHad AWUCTOHUA, Cl)I/ISI/IOJ'IOFI/I'-IGCKI/Ie
pedmeKcm BbI3bIBaJIUCb OY€Hb BAJIO.
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[71a3ku OTKpBIBaJ, HO B3I/ He QUKCUPOBAJI.

KokHble MOKPOBBI 6JieIHO-PO30BbIE,
CYyOMKTEepUYHble, OTMeYaJicsl MepUOpaJbHbIA LHAHO3 U
akpouuaHo3s. M3-3a He3apalleHus1 TBepAoro He6a, peGeHoK
KOPMUJICST Yepe3 30HJ CLEXEHHBbIM TPYAHbIM MOJIOKOM.
BbIxaxKuBaJicsl B KpoBaTKe. /[bIxaHHe 6bLJI0 TOBEPXHOCTHOE,
C BTSDKEHHUEM TPYJUHbI U C y4aCTHEM BCIIOMOraTeJbHOU
MYCKyJaTypbl. PeGeHOK 6blI  KHUCJOPOA03aBUCHMBbIH,
noJiyyasn KHUCJIOPOJ, yepes HOCOBbIE KaHIOJIN.
AycKynbTaTUBHO B JIETKHUX BBICAYLIMBAJIOCH 0CIab6JeHHOE
JIbIXaHUe, MeJIKOMy3blpuyaThble XpUMbl. [Ipu aycKy/abTaluu
cepAila BBICJAYIIMBAJICA TPYyObId CUCTOJUYECKHN IIYM.
YKuBOT 6bL1 MATKUH, 6€360/1e3HEHHBINA. PeE6eHOK CBO6GOAHO
MOYHUJICH.

JlabopamopHvble uccaedogaHus. B obiieM aHaniuse
KPOBH YHCJI0 IEUKOLUTOB NP OCTYIJIEHUH 661710 8,9-109/
JI. BUOXMMHWYeCKHUH aHa/ln3 KPOBH - 6e3 NaToJIOrMYeCKUX
HU3MeHeHUH.

KOHC_lemeIpOSaHy3KUMU cneyuasaucmamu:

Od)TaJIbMO}lOI‘OM BbISIBJIEHbI BPOX/JEHHbIE
AdHOMaJIMU IJia3 - BPOX/JEHHadA Kosio60Ma (HeﬂOpaBBI/ITI/Ie
PaAyXKH ma3a) W YaCTHU4Had BPOXAEHHad KaTapaKTa.

3akJ/r04eHHe KapjuoJsiora - KoMOGUHHPOBaHHBIN
BpOXKJEHHBbIM mopok cepauna. Terpaga Panno, aedekt

MexnpejcepAiHord meperopogku  (AMIII), oTKpbITHIN
apTepuanbHbId npoTok (OAIl).
3akJIlOUeHHe HEBpPONAToJIora - IepUHATaJbHOe

nopaxxeHue lIHC, cmemanHoro rese3a. CUHAPOM yrHeTeHUSA
LHC. CTurmMel ucamM6proreHesa — aHoMaJIud MO30JIUCTOTO
TeJsa.

3akJiroueHue cypaoJiora — BpOXKJA€HHAadA aHOMaJud
Pa3BUTUA YUIHBIX PAKOBUH C 06enx CTOPOH - aHOTHA, TAKKe
BbIfIBJIEHA aTPe3Usd HaPY?»KHOI'0 CJIYXOBOI'O Ipoxoza.

3akawuyeHue 2eHemuka: y JAAaHHOTO 60JILHOTO
,Z[PICMOpCI)I/Iﬂ He 6bLIa O,ELHOCTOpOHHeﬁ, HO He€é 3aBUCUMO
OT 3TOTrO, IOCTAaBJIEH AUArHO3: «CMHAPOM Fonb,qeﬂxapa».
PO,ELI/ITeJ'II/I HEe PpOACTBEHHUKH, I103TOMY 3a6osieBaHUe
IIPOU3O0IIJIO 10 Ay TOCOMHO-JOMHWUHAHTHOMY THUITY.

Kaunuueckuii duazno3: OCHOBHOM: MHOKeCTBEHHbIEe
BpOXKJeHHbIe MOpPoKU pa3Butus - BIIC - Terpaga Paso,
JIMIIIT, OAIl. Cunzapom Tlosnbjenxapa. BpoxaeHHas
K0JIO60Ma, BpOXK/IeHHasi KaTapaKTa. AreHe3ust MO30JIUCTOT 0
Tesa. [lonuaakTuansa c cuHjakThaued. HesapaiueHue
TBEPAOT0 Heba. Koukypupyoumuii: BpoxaeHHas
BHYTpHUYTpOGHasi MHeBMOHHA. llepeGpanbHasg HIIeMus
2 crenenu. Cungpom yrHertenusa LHC. OcnoxHeHue:
JIbIxaTesJbHasd HeJocTaToyHOCThb Il cremeHw, cepjedyHo-

PogmomMm \ OITH

cocyaucTas HelocTaTouHOoCTh 11l 6 cTeneHu.

HpI/IHI/IMaH BO BHHMaHHE€ [JHArHos H 06Lu,ee
COCTOsdAHME, pe6e1—u<y B OTAEe/JIEHUH NaToJIOTruHr
HOBOPOX/JEHHbIX ObLI0 npoBeaeHo aZleKBaTHOe

BbIXaXKMBaHHe W Jie4eHHe, HO, HECMOTpPA Ha 3TO 06Lu,ee
COCTOsAAHHE pe6eHKa 0CTaBaJIOCh TsKEJbIM M Ha 35 AEHb
KHU3HHU COCTOAAHHE pe6eHKa Pe3KO0 yXyAlInJI0Ch, Ipou3olljia
OCTAaHOBKa cepAla U AbIXaHHUA. HeCMOTpﬂ Ha NMpoBOAHMbIE
peaHnnMalMoOHHbIE MeponpudaTHUsd, BOCCTAaHOBUTDb
cepiedHYyI0 NedATeJbHOCTb He y/1aJ10Ch.

[laTosoroaHaToMu4yeckuid Auar€Hos: OCHOBHOM:
MHo>KecTBeHHbIe BPOXK/leHHbIe TOPOKU pa3BUTHUs: Q 21.3 -
Bpox/ieHHbIH TOPOK pa3BuTHA cepaua - Tetpasa Paso, B
CTaiNM JIeKOMITIEH CallUH.

Q 33.4. BpoxxaeHHas runon/asus NpaBoro Jerkoro.

Q 87. BpoxaeHnbii nopok passutus LIHC. Cungpom
[onbpenxapa. AreHe3ust MO30JIMCTOTO TeJla.

P 35, Q 17. [lopoku pa3BUTHS YEJTOCTHO, JULEBOU
obsactid - HesapameHue TBepgoro He6a. AHOTHSA.
Bpox/eHHas Kos060Ma.

Q 70. AHoManus pasBUTHS KOCTHO-MbILIEYHOU
cucTeMbl - [IoIMAAKTUNINA C CHHAKTUIHEH.

P 23. BpoxzaeHHas 2X CTOPOHHAS IHEBMOHUS
cepo3Ho-reMopparuyeckast, 06CTPyKTHUBHBIN 3HJOOPOHXUT.

OcnokHEeHHEe: OTeK JIErKHUX, aHeMMusd, ,C[I/ICTI)OCI)I/IH
NMapeHXNMaTO3HbIX OpraHoB, napes KHUIIEYHHUKa,
TOKCH4Y€CKad reratomerasiud, I‘HHOTpOd)I/IH.

IIpedsapumenbHblil QuazHO3:

OcHOBHOH: MHOXeCTBeHHble BPOXK/|€HHbIe IIOPOKHU
pasButus, BIIC, aHoManuu pasButusa CONyTCTBYIOLIWMN:
[lepunatanbHoe nopakenve LUHC. CuHapoM yrHeTeHuUs
JHC.

JuHamuka u ucxodol:

B HeoHaTa/ibHOM nepuone
KOMIIJIEKCHOE 06C}I€,Z[OB3HI/ISZ

ObLII0 npoBeJieHO

Ha 3xoKT 6bL1u BoisiBieHbl: BIIC - Tetpaga ®aso,
JIMIIII, OAIL.

HaY3U BHyTpeHHuxopraHos: [ledeHb - peakTUBHbIE
M3MeHeHHUs], NOYKH - He6GoJIbIIoe THAPoHedpo3 cieBa.

Ha HCI' o6HapyxeHbl: AHOMasiusi pPa3sBUTHUS
MO30JIMCTOTO TeJa — areHe3us, UIIeMUs 2 CTeNeHH .

RG opraHoB rpyZiHOH KJIETKHU - TUIOIJIa3Us IPABOTO
serkoro. CMellleHHe cepjlla B CTOPOHY MOpPaXKeHUs U

KOMIIEHCAaTOpHAsl ~THIepIUIasus  KOHTpasaTepaJbHOTO
JIETKOTO.
OITH OPHUT

) e

’ i l o ri— - ! - . )]He:ﬁ

v

BV, MBIIP, ITepesoas OITH, |
TIITHC, MOH, ob1mee cocTommme
37 memens, TaKenoe 3a cIeT
oIepaTHEHEIE MEBIIP u JH,
BEIXQKHEACICAE

poas: (xopoTkas
IIYIOBHHA, MEKO-
HHATEHEIE BOJEL,

Manosonune, OIILA

ITT, nony49aeT
O2, KOpMHTCH
Hepes 30HT

HCT - AHOMATHS PasBHTHS
MO3QIHCTOrO Tella, Jac THIHAT
areHe3Hd, THIIOKCHYSCKH-
HIMeMHIeCKHe H3MeHEHHA 2
cTeneHH, %0 KI' — BIIC,
TeTpana Pamto, AMIIT, OATT
AyIHOMETPHA - aTpe3HT
HApYIKHOTO CIYXO0BOTO
(T 0 BB TR R

- ™

nyzmsme COCTOSHMA,

anHo3, 6paaHKapaIHdg, Ha
OCMOTp He pearHpyeT,
TIpOBEIeHA IepBHIHAS

PeaHHMAalITHa i epeBeaeH B

oTa. OPHUT. Pe6eHOK B

ATOHATTBHOM COCTOSHEM,

saunTy 6uposan, UBJI, BEemen

EBIM
eseTHK — OKyT0-a) o- ‘B apeHanuE, aTpO!
Z/chrm‘: i L YPHKY. /B aap , aTponms,
ngnyqae-; BER P e A30H TPeXKPAaTHO,
TmxReTOe, e cuEgpon I oazenxapa IIpoBeaeH HenpsaMoii MaccaK
R i " —— OdTATBEMOIOr- BPOKISHHAS cepilia. HeCMOTpS Ha
- < L KomoGoma peaHHMAIHIO KOHCTATHp OBaHA
o - -/ 6HOIOrHYECKAS CMEpTh

- -

A ——

PucyHok 4 - XpoHos02ust pazeumusi 604e3HU U KA4esblX coObimull
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O6cyxaeHue

AKTyaJbHOCTB  ONMCAHHUA  INIPeJCTaBJIEHHOrO
KJIMHUYEeCKOro cJy4as o0yc/OBJIeHa TeM, YTO JiaHHasd
[aToJIOrUsl BCTpedyaeTcsl KpalHe pejKo, NPaKTHYeCKH
OTCYTCTBYeT ONMCAaHUWEe KJIMHUYECKUX INPOABJIEHUHN
3abo0JieBaHUs B OTeYeCTBEHHOW JjuTeparype. Kpome
TOro, B HaCToslllee BpeMs HMeeT MeCTO pOCT pHCKa
BO3HUKHOBEHMSl [AHHOTO CHHJpOMa MU TaKxe CjefyeT
OTMETUTb  CJOXXHOCTb IpEeHaTaJbHOM JUAarHOCTUKHU
3a60JieBaHUs, TAK KaK OHO SIBJISIETCS CJI€/[CTBUEM My TalUi
B reHax. HekoTopsle MccieoBaTeIM NpeAnoararT, 9YTO
MOPOK Pa3BUTHS, MOXKET ObITb, M3-3a B3aUMO/I€HCTBUS
MHOTHX T€HOB B KOMOWHAIMM C He6JaronpusTHBIMU
BHeIIHUMHU dakTopamH [1,2,6].

[Io maHHBIM MHOTMX aBTOpPOB, B GOpPMHUPOBAHUU
BPOX/JEHHBIX IOPOKOB PA3BUTHUA POJIb BHEIIHE CPEJOBbIX
Cl)aKTOpOB O4YeHb Be€JIMKa, U HUX PpOJIb YCUJIUBAETCA B
pe3ysibTaTe KOMOWHHUPOBAHHOTO BJIMSIHUSL HECKOJIbKHUX
¢daxTopos pucka [10,13,14,15].

OueBU/HO, YTO /Jis1 GOPMUPOBAHUST BPOXKAEHHBIX
NOPOKOB pa3BUTUs B IEPBYI0 Ouepe/b OPTraHU3M
OepeMeHHON JKEeHIIUHbl JO/DKEH ObITb T'€HETUYECKH

BbiBOAbI

Takum o6pasom, cuHgpoMm [osbjeHxapa - 3TO
HacJle[ICTBEHHOe 3a0o/ieBaHUE, KOTOpOe BO3HUKAET
M3-3a HeOJIaronpUsATHOrO COYETAaHUS TeHeTHYeCKOH
NpeJpacroO)KeHHOCTH Y BJMAHMA BHEIIHE CPelOBBIX
¢dakTOpoB M NpoBOJAlLlee K JUCIJIA3UM  YepeIHo-
JINLEBOM 06JIaCTH, a TaKXe JpYyrux OpraHoB U
Tpebyloliee ClelHaIU3UPOBAHHBIX peaHHWMAlMOHHbIX
MeponpuaTUH. JlaHHBIM KJUMHHWYECKUMH cjydall elle
pa3 ykasbplBaeT Ha HEOOXOAMMOCTb IieJeC006pa3HOro
nozxoza K IJIAHUPOBAHUIO CeMbH, MeJUKO-
reHeTUYeCKOMY KOHCYJBTHPOBAHMIO, YTO SABJAETCA
HauboJjiee pPACHPOCTPAHEHHBIM BHJIOM INPOPUIAKTHUKU
HacJe[ICTBEHHBbIX 3abosieBaHWi. Hesb3a Takke He
NPUHMMaTb BO BHMMaHME M MeJUKO-COLHAbHbIE
¢dakTophl, TakMe, KaK CBOEBPEMEHHOe B3ATHE Ha y4eT
GepeMeHHOM >KeHIIMHBI, BO3PACTHBIE aCleKThl PoAUTeseH

JlutepaTtypa

MpeApacrnosiokeH K  BO3JEMCTBHIO  IOBPEX/AIOLINX
dakTOpoB BHelmHed cpeabl. HeCOMHEHHO, YTO KaXKIbId
IJIOJ| TT0-Pa3HOMY pearupyeT Ha Bo3JelcTBUEe GaKTOPOB
pHCKa, a TakKe HeMaJOBa)XXKHOe 3HaueHHe HMeeT J03a
TepaTOreHHOro GpaKTopa U CPOKU KPUTUYECKOTO epHo/ia
pa3BUTHS 3MOGPHOHA, KOTAa 3TH (aKTopbl 06saAaI0T
HauboJiee MOBPEXAAIOIUM 3PPEKTOM.

Mpbl cuuTaeMm, YTO B JIAHHOM CJy4yae TaKXe
HabJIIOJIaeTCs BJHUSIHUE HECKOJbKUX (aKTOPOB pHCKa
Ha IJIOJ, BO BHYTPHUYTPOOHOM Iepuojie, Takue GpaKTOpbI
KaK Bo3pacT oTua 6Gosiee 50 JieT, aHeMHsI B TeYeHUH
6epeMeHHOCTH, OJINTEJIbHbIN paHHUU TOKCHUKO3,
No3/HsIA  00pallaeMoCTb  6GepeMEeHHOW  JKeHIUHBI
B JKEHCKYH KOHCyJbTalulo, nepeHeceHHble OP3 wu
COVID-19 uHdekIys B paHHHE CPOKH GepeMeHHOCTH. B
JaHHOM CJiydyae Mbl MOCTAaBWJIM JMAarHo3 Ha OCHOBAaHUU
KJMHUYECKUX W MaTOJIOTOAHATOMUYECKHUX pe3yJbTaTOB
vccae0BaHUN 6e3 MOJIEKYJIIPHO-T€HETUYECKOTO
NOJATBEPXK/JEHHUs], 4YTO SBJSETCA HEJOCTATKOM 3TOro
KJIMHUYECKOT0 Ha6JII0/IeHUSI.

Oyayuero pe6GeHKa, COCTOSIHHE 3/0pOBbS MaTepu H
naToJIorHyeckoe TeyeHHe O6GepeMeHHOCTH. [paMoTHas
OpraHu3alus  KJIOYEBbIX 3BeHbEB  NPOPHUIAKTHUKH
BO MHOTOM IIO3BOJIMT CHHU3UTb pPOXJeHHe JeTed ¢
BPOX/JIeHHBIMU IIOPOKAMU Pa3BUTHS.

KoHG/IUKT HUHTEpecoB: OTCYTCTBYET KOHQIUKT
HMHTEpPEeCoOB, 0 KOTOPOM HEOGXOAMMO COOBIIUTD.
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Tyitinaeme

¥cbiHblAFaH KAuHuKaawlK sxcardatiosl cunammaydbsly esekminiei 6y namosio2usiHbly eme cupek kezdecemioiziHe 6alinaHbiCMbl,
omaHdblK adebuemme aypyoblH KAUHUKA/AbIK KepiHicmepiHiy cunammamacsl ic xcy3inde scok; CoHbiMeH Kamap, Kasipel yakbimma 6ya
CUHOPOMHBIH, KAYNIHIH JHcoFapblaaysl 6aiikanadel xcaHe aypydbly npeHamaabobl JUA2HOCMUKACLIHLIY, KypdeainielH de aman emKeH JicoH,
olimkeHi 0Oy 2eHdepde2i mymayusiHbly caadapwl. [on0eHxap cuHOpombl (Hemece mapmakmoel 00Fa cCUHOPOMbL) — cupek KezdecemiH mya
6imkeH aypy, 021 KenmezeH akaynapMeH kepinedi dxcaHe eH an0biMeH 6em KypblablmdapuiHa acep emedi. [oa10eHxap cuHOpOMbIHbIH, opmauia
srcuiniei 3500-25000 scaya myran Hapecmeze 1 scardaiiost Kypatiobl.

Tya 6imkeH akayaapobly Kaabinmacysl ywiH, ey aa0blMeH, JcyKmi atiendiH deHeci KOpwaraH opmaHbsly 3UsiHObl PaKkmopaapelIHbIH
acepine 2eHemuKasvlK 6eliim 60.1ybl kepek. [010eHXap cCUHOPOMbIMEH JHcaHa MyFaH Kbi30bl mekcepdik. basadarsi [o10eHxap cuHOpombl Gem
KAHKACbIHbIH, eCMYy XCaHe Kepy aHa/Au3amopaapsbiHblH 3aKbIMOAHYbIMeH, cyliek JcylieciHiy 0aMybiHOaFbl aybimKyaapMeH KepiHOi scaHe mya
6imKeH Jcypek neH Mu akay/aapbiMeH 6ipikmipiaoi.

By scardatida ypeikka npeHamaavdsl keseHde de 6ipHewe Kayin pakmopaapuiHuiH acepi 6ap den ecenmelimis, Mblcaabl, dKEHIH
Jrcacwvl 50-0eH ackaH, jcykminik kesiHdezi aHemusi, epme MOKCUK030blH Y3AKKA CO3bLAYbL, JHcykmi atles0i aHmeHama/10blK 6eaimee Kew Jcibepy.
KAUHUKACYL, A/A0bIHFbI Jcimi pecnupamopiblk UHPeKYusaap xeaHe epme xcykminik kesindeei Kosud-19 ungekyusicol. An0dviH anydbly Hezizel
KOMNoHeHmmepiH dypuic yiibiMdacmsipy mya 6imkeH akayaapul 6ap 6a1a1apdvliH myblayblH aimapasikmail azaiimadbl.

Tytiin ce3dep: Tondenxap cuHOpoMbl, aHOmMus, MUKpO2HAMuUsl, KenmezeH mya 6imKeH akay/nap, kK01060Mma, mya 6imkeH Jicypek
akayaapsl, KAUHUKAAGIK Haroatl.
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Abstract

The relevance of the description of the presented clinical case is due to the fact that this pathology is extremely rare; there is practically
no description of the clinical manifestations of the disease in the domestic literature. In addition, there is currently an increase in the risk of this
syndrome and the complexity of prenatal diagnosis of the disease should also be noted, since it is a consequence of mutations in genes. Goldenhar
syndrome (or branchial arch syndrome) is a rare congenital disorder that presents with multiple malformations and primarily affects facial
structures. The average incidence of Goldenhar syndrome is 1 case in 3500-25000 newborns. For the formation of congenital malformations,
first of all, the body of a pregnant woman must be genetically predisposed to the effects of damaging environmental factors.

We examined a newborn girl with Goldenhar syndrome. Goldenhar syndrome in a child was manifested by damage to the facial skeleton,
auditory and visual analyzers, anomalies in the development of the skeletal system and was combined with congenital heart and brain defects.
We believe that in this case there is also the influence of several risk factors on the fetus in the prenatal period, such factors as the father’s age
over 50 years, anemia during pregnancy, prolonged early toxicosis, late referral of the pregnant woman to the antenatal clinic, previous acute
respiratory infections and Covid-19. 19 infection in early pregnancy. Proper organization of key components of prevention will greatly reduce
the birth of children with congenital malformations.

Keywords: Goldenhar syndrome, anotia, micrognathia, multiple congenital malformations, coloboma, congenital heart defects, clinical
case.
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Abstract

According to literature and our experimental data, plant polyoxysteroids or phytoecdysteroids are found in more than 126 species of
Silene L. growing in Kazakhstan (12 endemic species). In the last decade, scientific interest in polyoxysteroids as substances with potentially
pharmacologically active properties has led to an increase in the number of studies aimed at their isolation, quantitative determination and
chemical modification.

Objective. Study the anti-inflammatory activity of new derivatives of polyoxysteroids of the genus Silene L. in vivo conditions.

Methods. The studies were conducted by the method of supramolecular complexation and mechanochemistry, determination of
transmembrane permeability and water solubility.

Results. To obtain new water-soluble derivatives with increased bioavailability, solid dispersions and complexes of 20-hydroxyecdysone
(20E) with disodium salt of glycyrrhizic acid (Na,GA) and 2-hydroxypropyl-B-cyclodextrin (2-HP-B-CD) were prepared using mechanochemical
methods. Several supramolecular encapsulated complexes based on polyoxysteroids were also synthesized, and their water solubility in different
ratios and anti-inflammatory activity at doses of 25 mg/kg and 50 mg/kg were studied. The supramolecular B-cyclodextrin complex of 3-epi-2-
deoxyecdysone demonstrated significantly greater anti-inflammatory activity at both doses than sodium diclofenac.

Conclusion. The results of the study showed that new supramolecular complexes of polyoxysteroids with a-, -, y- and 2-hydroxypropyl
- B - cyclodextrins and disodium salt of glycyrrhizic acid and mechanochemically obtained solid dispersions can be recommended for use in the
development of an anti-inflammatory herbal medicine origin, due to their high anti-inflammatory effectiveness.

Keywords: genus Silene L., polyoxysteroids, supramolecular complexes, mechanocomposites, anti-inflammatory activity.
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Introduction

From the perspective of searching for polyoxysteroid
containing plants within the Kazakh flora, species of the
genus Silene L. (family Caryophyllaceae Juss.) are particularly
promising. This genus consists of approximately 700 species
worldwide, with 62 species (12 of which are endemic) found
in our republic, including 16 species in Central Kazakhstan
[1-4]. Currently, literature and our experimental data reveal
that polyoxysteroids have been identified in more than 126
Silene species, surpassing the number found in any other
plant family. The presence of deoxyecdysteroids primarily
characterizes species within this genus. It is likely that
the 2-deoxysteroids, 2-deoxyecdysone and 2-deoxy-20-
hydroxyecdysone, along with 20-hydroxyecdysone (the
major polyoxysteroid in plants), should also be considered
key products of biosynthesis [5].

Polyoxysteroids, particularly 20-hydroxyecdysone,
exhibit a range of biological activities, including anabolic,
adaptogenic, lipid-lowering, antisclerotic, antiradical,
antioxidant, and immunomodulatory effects. These

Material and methods

The research materials consist of medicinal plant
raw materials, including the following species: Silene
wolgensis (Hornem) Bess., S.altaica Pers. S.fruticulosa
(Pall) Schischk., S.cretaceae L. The materials used in this
study include their extracts, isolated polyoxysteroids, and
new derivatives derived from them.

Extraction. Extraction of the aboveground parts
(leaves, buds, stems) of 1.0 kg of crushed air-dry resinous
raw materials was carried out four times using 10 liters of
96% ethanol. The extraction process involved heating the
mixture in a water bath at the boiling point of the solvent
for 1 to 1.5 hours. The extract was then cooled, drained, and
evaporated using a rotary evaporator at a temperature not
exceeding 50 °C. To the resulting thick brown syrupy mass,
0.2 liters of ethanol were added.

Next, the ethanol extract was treated with a mixture
of petroleum ether and ethyl acetate in a ratio of 2:1 (0.4:0.2
liters) to remove non-polar components. The remaining
water-soluble part was then extracted with isobutanol (0.6
liters), resulting in a thick extract. The isobutanol extracts
were combined and distilled dry under vacuum, yielding 86.5
grams of ecdysteroids along with accompanying substances
in the form of a thick green syrupy mass. The presence of
20-hydroxyecdysone (20E) and minor polyoxysteroids was
confirmed through thin-layer chromatography (TLC) and
qualitative analysis.

Column chromatography. During repeated column
chromatography on Al203 (Brockman activity level I,
sorbent weight 1.6 kg) and subsequent column elution with
a chloroform-ethanol mixture (60:40), a fraction weighing
1.0 g was isolated based on TLC "Sorbfil." This fraction was
characterized as a chromatographically pure substance,
identified as 20E, while other fractions contained minor
2-deoxysteroids.

Synthesis and production of new derivatives and
mechanocomposites. The synthesis and preparation of
new derivatives and mechanocomposites involved the
formation of supramolecular complexes of 20E and
minor polyoxysteroids. These were obtained by reacting
equimolar amounts of the compounds with a-, 8-, y-, and
2-hydroxypropyl-p-cyclodextrins. Specifically, a solution
of 0.1 mmol of cyclodextrins in 4 ml of distilled water was
combined with solutions of 0.1 mmol of polyoxysteroid in 3
ml of absolute ethanol. The mixture was stirred at 50°C for

effects manifest as a mild activating effect on human
leukoconcentrate lymphocytes [1].

They also exhibit antiulcer, antirheumatic, diuretic,
antimicrobial, neuroprotective, and insulin-regulating (and
hypoglycemic) properties [1,2]. Notably, according to the
international database Ecdybase.org [6], more than 335
pharmacological substances based on plant polyoxysteroids
have been developed, most of which are biologically
active additives, with only two medicines, "Ecdysten” and
"Ecdyphyt" having medicine status [3-11]. Unfortunately,
modern research on new phytopreparations based on
polyoxysteroids is hindered by their low solubility in water,
complicating their use as pharmaceutical substances.

The purpose of this study is to evaluate the anti-
inflammatory activity of new derivatives of polyoxysteroids
from the genus Silene L. and to summarize the results of our
research on their potential as anti-inflammatory agents.

8 hours. Afterwards, the residue was filtered, washed with
ethanol, and dried in a vacuum oven at 40°C.

Mechanochemical composites based on 20E, other
polyoxysteroids, and excipients, including the disodium
salt of glycyrrhizic acid (Na2GA) and 2-hydroxypropyl-3-
cyclodextrin (2-HP-B-CD), were produced through
joint mechanochemical treatment in a mass ratio of
polyoxysteroid to excipient of 1:10 for 8 hours.

Determination of anti-inflammatory activity. Anti-
inflammatory activity was conducted in the pharmacology
laboratory of the Joint-Stock Company "Scientific Production
Center "Phytochemistry” (Karaganda, Kazakhstan), which
holds a state license for work in the field of science and
scientific and technical activities “MK No. 004791 dated
August 3, 2016” as well as for pharmaceutical activities
related to the manufacture of medicines under industrial
production  conditions (“NeFD65000018  KMPCF”
dated February 4, 2010). A technological audit of the
pharmaceutical production at JSC “SPC “Phytochemistry”
was performed by the engineering company "Glatt
Ingenieurtechnik GmbH" (Weimar, Germany), resulting in
the issuance of EU certificate No. 1528/2011/004 dated
November 29, 2011, confirming compliance with European
GMP standards. JSC “SPC “Phytochemistry” is accredited by
the Committee for Technical Regulation of the Ministry of
Health of the Republic of Kazakhstan for compliance with
QMS standards in research, pharmaceutical, and educational
activities (certificate no. KZ7500207.07.03.00332 dated
September 17, 2019).

The anti-inflammatory effects of the samples
were evaluated using an acute exudative reaction model.
This model involved inducing acute exudative reaction
(peritonitis) through intraperitoneal administration of a
1% acetic acid solution at a volume of 1 ml per 100 g of rat
body weight. After 3 hours, the animals were euthanized,
the abdominal cavity was opened, and exudate was
collected and its volume measured. The studies followed the
methodology outlined in the references [12, 13]. The test
subjects were administered doses of 25 and 50 mg/kg of the
studied objects via oral administration in the form of starch
mucus, while the comparison medicine, Diclofenac sodium,
was similarly administered at doses of 25 and 50 mg/kg.
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Control animals received an equivalent volume of
starch mucus. Both the studied objects and the comparison
medicine were administered once, one hour before the
administration of the 1% acetic acid solution.

Statistical processing of the results was conducted
using the Statistica 8.0 software package. The results
are presented as "average value * standard error of the
mean." Intergroup differences were assessed using the
nonparametric Mann-Whitney U-test. Differences were
considered statistically significant at a p-value of less than
0.05.

Determination of transmembrane permeability.
Transmembrane permeability was preliminarily assessed

Results

It is known that it is practically impossible to
experimentally investigate any chemical compound for all
known types of bioactivity. Even considering the capabilities
of modern high-performance bioscreening—conducted
about one or more biological targets of medicines deemed
promising during a specific period—the comprehensive
study of the biological activity of substances can only
be effectively achieved through the development of new
technologies for mathematical forecasting and virtual
bioscreening (docking). These technologies can then be
applied to assess the likely types of activity of chemical
compounds, followed by testing and confirmation of the
predicted activity through in vitro and in vivo bioscreening.

In this context, the use of the PASS online database
enables the comparison of the chemical structure of
polyoxysteroids with substances stored in various
databases, allowing for the prediction of the presence
and intensity of specific biological activities with a certain
degree of probability. Therefore, to avoid a blind search for
new anti-inflammatory substances among polyoxysteroids
isolated from plants of the genus Silene L. and to develop
a strategy for their targeted production, mathematical
modelling of the bioactivity of 20-hydroxyecdysone and the

using the Parallel Artificial Membrane Permeability Assay
(PAMPA) on artificial membranes.

Water solubility study. Water solubility studies
were performed at 22°C in air (humidity 63%, pH of
distilled water 6.55). Samples (100 mg) were mixed with 1
liter of distilled water in a 2-liter flask. The heterogeneous
mixture was continuously stirred in an ultrasonic bath for
1 hour. The solution was then filtered through a glass filter
(class 2, 40-100 microns, diameter 0.5 cm). The resulting
pure solution was evaporated using a rotary evaporator, and
the dry residue was weighed. This experiment was repeated
three times.

basic 2-deoxysteroids was performed (Figure 1).

As a result of analyzing the structural formulas of
the studied basic polyoxysteroids using the PASS online
database, several activities were identified that are likely
present in 20-hydroxyecdysone and its deoxyanalogs.
Specifically, 20-hydroxyecdysone (1) may exhibit anti-
ischemic, immunostimulating, antipsoriatic, dermatological,
anti-inflammatory (71% probability), hepatoprotective,
and antiviral activity. 2-deoxy-20-hydroxyecdysone (2)
shows anti-ischemic, antipsoriatic, immunostimulating,
dermatological, lipid-lowering, anti-inflammatory (62%
probability), hepatoprotective, and antiviral activity. Both
2-deoxyecdysone (3) and its epimer, 3-epi-2-deoxyecdysone
(4), display anti-ischemic, hepatoprotective, antipsoriatic,
dermatological, antitumor, immunostimulating, antiviral,
and anti-inflammatory (52% probability) activities.

As illustrated in Figure 1, for all polyoxysteroids,
there is a characteristic trend of increasing potential
anti-inflammatory activity by the increasing number of
hydroxyl groups: 20-hydroxyecdysone - 6, 2-deoxy-20-
hydroxyecdysone - 5, and 2-deoxyecdysone - 4.

Figure 1 - Structural formulas of 20-hydroxyecdysone and basic 2-deoxysteroids of plants of the genus Silene L

Thus, the results of the bioprognosis of the initial
polyoxysteroids significantly guided further research in the
search for anti-inflammatory agents and the establishment
of structure-activity relationships. To determine the
degree of correlation between the results of mathematical
modelling and the indicators from experimental studies, a
series of experiments were conducted to investigate the anti-

inflammatory properties of ethanol extracts from plants of
the genus Silene L. (Si-Ex), individual polyoxysteroids (1-4),
and their water-soluble derivatives.

The study of anti-inflammatory activity was carried
outby all applicable international, national, and institutional
guidelines for the care and use of animals, specifically
following the Rules of the European Convention for the
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Protection of Vertebrates Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986) and The decision
of the Bioethics Committee of NCJSC "Medical University
of Karaganda”, Session No. 9, Protocol No 9” Date (D/M/Y)

29.03.2022, Assigned number 32). The obtained research
data are presented in Tables 1-3.

Table 1 - Anti-inflammatory activity of samples of extracts of plants of the genus Silene L.: Si.Cl - Ex, Si.Gn - Ex, Si.Br - Ex

The studied indicator Co::tgol C%ﬁ?ﬁ;é%%%;:ﬁifr?e Si'gl:_s lebe Si.Gn - Ex n=5 Si'[:lr:g 1853
Dose, mg/kg - 50 50 50 50
Weight of animals, gr. 269,2+29,1 282+24,6 270+34,25 264,2+26,8 322,6+19,8
Amount of exudate, ml 4,3+1,48 4,18+1,54 5+1,06 5,0+£0,31 6,1+1,2
Note:* - p<0,05 compared to the control

As a result of the experiment, it was revealed that
the samples of extracts Si.Cl - Ex, Si.Gn - Ex, and Si.Br - Ex,
obtained from the plants of the Silene claviformis Litv, S.
guntensis B.Feditsch., S. brahuica Boiss, at a dose of 50 mg/
kg did not exhibit anti-inflammatory activity in the model
of acute exudative reaction.

Consequently, we decided to investigate ethanol
extracts from other plants of this genus, using a lower dose
of 25 mg/kg.

Table 2 - Anti-inflammatory activity of samples of extracts of plants of the genus Silene L.: SL.Alt - Ex, Si. Wol - Ex, Si.Fr - Ex and Si.Cr.

-Ex
Comparison medicine 5 o .
The studied indicator Con_trol Diclofenac sodium SI'AIE_ Ex Si. Wol - Ex n=5 Sl'Fr__ Ex Sl.CI‘._— Ex.
n=5 — n=5 n=5 n=5
Dose, mg/kg - 25 25 25 25 25
Weight of animals, gr. 220+15,0 190,2£17,5° 268,2'+23,7 264,2+28,1 270,4+52,6 232,4+22,0
Amount of exudate, ml 6,7£1,0 3,9+0,6 6,5+0,6 5,4+1,0 5,4+0,6 4,9+1,1
Note:* - p<0,05 compared to the control

The results indicate the presence of Si. Wol - Ex in the samples, as well as Si.Fr - Ex and Si. Cr - Ex, which exhibits
weak anti-inflammatory activity at a dose of 25 mg/kg in a model of acute exudative reaction.

When investigating the anti-inflammatory activity
of the individual polyoxysteroids isolated from the
aforementioned extracts of various plants of the genus
Silene L., column chromatography revealed that these

compounds also demonstrate weak anti-inflammatory
activity at the same dose and in the same model of acute
exudative reaction.

Table 3 - Anti-inflammatory activity of samples of individual polyoxysteroids (1-3) isolated from extracts of plants of the genus

Silene L
Comparison medicine (1) from (2) from .
The studied indicator Con_trol Diclofenac sodium Si.Wol - Ex Si.Fr - Ex (3) from §1.Cr. -Ex.
n=>5 = _ _ n=5
n=5 n=5 n=5
Dose, mg/kg - 25 25 25 25
Weight of animals, gr. 220,0+15,0 190,2+17,5" 245,6+41,9 241,8+38,8 231,4+18,6
Amount of exudate, ml 6,7+1,0 3,9+0,6" 5,2+1,0 5,1+0,7° 5,2+1,3
Note:* - p<0,05 compared to the control

Considering that the solubility and bioavailability
of medicines and substances are typically the main
interrelated factors in the development and creation of
new potentially effective dosage forms, we have conducted
further workin this area. 20-hydroxyecdysone (1), the active
component of the phytosteroid preparations "Ecdysten”
and "Ecdyphyt" unfortunately exhibits extremely low water
solubility, leading to slow and incomplete absorption in the
gastrointestinal tract (GIT), which significantly reduces the
effectiveness of medicines based on it.

In contrast, the supramolecular inclusion complex of
20-hydroxyecdysone with 2-hydroxypropyl-B-cyclodextrin
(20E/2-HP-B-CD) demonstrates improved water solubility
and transdermal permeability compared to the original 20E.
The oral and transdermal bioavailability of this complex
increases by 2.97 and 1.92 times, respectively, compared
to free 20E. Glycyrrhizic acid (GA) and its disodium salt
(Na2GA) are also effective natural low molecular weight

complexing agents with enhanced biodegradability and
bioavailability.

To obtain new water-soluble derivatives with
improved bioavailability, we mechanochemically produced
solid dispersions and complexes of 20E with Na2GA and
2-HP-B-CD, synthesized a number of supramolecular
encapsulated complexes based on polyoxysteroids, and
investigated their water solubility and anti-inflammatory
activity. Transmembrane permeability measurements
conducted using the PAMPA method on artificial membranes
indicated the potential of mechanochemically obtained
supramolecular delivery systems based on intermolecular
complexes of 20E with 2-HP-f-CD or the inclusion of its
molecules in micelles formed by GA, predicting an increase
in their absorption in the gastrointestinal tract and
facilitating the creation of new highly effective drugs.

Experimental results also revealed that the
mechanochemically obtained complexes of 20E with
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2-HP-B-CD and Na2GA displayed water solubility more
than 3 and 2.7 times higher, respectively, than that of the
original substance 20E. The determination of the water
solubility of synthesized supramolecular complexes of

20E (1) with B-cyclodextrin (B-CD) in different ratios,
and 2-deoxyecdysone (3) or (2-DE) with a-, 8-, and y-CD,
showed that all new derivatives exhibit increased water
solubility. The obtained data are presented in Table 4.

Table 4 - Solubility results of 20E(1) and 2-DE(3) and their supramolecular encapsulated cyclodextrin complexes

Samples of p(::lgfr(;lxglztxeersoids and their Solubility mg/ml Increased solu;);gt%/_gzg)mpared to 20E
20E (1) 0,000084 -
20E/B-CD (1:1) 0,00887 ~ 105 times
20E/B-CD (1:2) 0,00931 ~ 110 times
2-DE (3) 0,068 -
2-DE/a-CD 7,4 108 times
2-DE/B-CD 83 122 times
2-DE/y-CD 7,9 116 times

Thus, it was found that -CD complexes 20E (1)
in stoichiometric ratios (1:1) and (1:2) exceed the initial
substance in water solubility by 105 and 110 times, and a-,
(3-,and y-CD complexes 2-DE (3) by 108, 122, and 166 times,
respectively. At the same time, it should also be emphasized
that the highest degree of water solubility is shown by the
complex with B-CD, and its stoichiometric increase also
affects this process.The study of the anti-inflammatory
activity of synthesized new supramolecular derivatives was
carried out according to the above method at the same dose

and on the model of acute exudative reaction. At the same
time, it should also be emphasized that the highest degree
of water solubility is shown by the complex with (-CD, and
its stoichiometric increase also affects this process.

The study of the anti-inflammatory activity of
synthesized new supramolecular derivatives was carried
out according to the above method at the same dose and
on the model of acute exudative reaction. The results of the
studies are presented in Table 5.

Table 5 - Anti-inflammatory activity of samples of new water-soluble derivatives of 20-hydroxyecdysone (1) (20E/a-CD, 20E/B-CD,

20E/y-CD)
Comparison medicine
The studied indicator Con_trol Diclofenac sodium ZOE/_O('CD ZOE/_B'CD ZOE/_Y'CD
n=5 n=5 n=5 n=5 n=5

Dose, mg/kg - 25 25 25 25
Weight of animals, gr. 288,8+22,9 288,4+35,5 224,2+27,1° 261,4+20,3 260,4+13,9
Amount of exudate, ml 5,6+1,1 3,9+0,7" 3,7+0,9" 5,3+0,6 4,6+0,9

Note:* - p<0,05 compared to the control

As shown in Table 5, among the studied
supramolecular complexes 20E (1) with «-, -, and
y-cyclodextrins, the sample 20E/a-CD at a dose of 25 mg/kg
exhibits an anti-inflammatory effect comparable to that of
the reference medicine Diclofenac sodium. In contrast, the
sample 20E/y-CD demonstrates a weak anti-inflammatory
effect in a model of acute exudative reaction in vivo.

The study of the anti-inflammatory activity of

water-soluble complexes encapsulated in a-, 3, and
y-cyclodextrins, based on 2-deoxyecdysone (3) or 2-DE,
was carried out using similar methods. 2-deoxyecdysone
was first isolated from the fern Blechnum minus and later
isolated by us from Silene cretacea and Silene wolgensis.

The results of the anti-inflammatory activity study
are presented in Table 6.

Table 6 - Anti-inflammatory activity of samples of new water-soluble derivatives of 2 -deoxyecdysone (3) (2-DE/a-CD, 2-DE/[-CD,

20-DE/y-CD)
Comparison medicine
The studied indicator Con_trol Diclofenac sodium Z_DEZOL-CD Z'DEZB_CD Z_DE_Y_CD
n=5 n=5 n=5 n=5 n=5
Dose, mg/kg - 25 25 25 25
Weight of animals, gr. 293,0+15,4 319,5+25,9 246,3+21,7° 232,0+40,6 225,3+20,8"
Amount of exudate, ml 7,0+0,9 4,4+0,7" 4,7+0,4 4,2+1,2" 4,4+0,6
Note:* - p<0,05 compared to the control

The studied samples of a-, 3-, and y-CD complexes
of 2-DE (3) demonstrated significant anti-inflammatory
activity in an experiment modelling acute exudative
inflammation (peritonitis) at a dose of 25 mg/kg,
comparable to that of diclofenac sodium. In contrast, the
starting compound 2-DE (3) at the same dose exhibited
weak anti-inflammatory activity in the acute exudative
reaction model (Table 3).

The results of the anti-inflammatory activity studies

of water-soluble supramolecular a-, -, and y-cyclodextrin
complexes based on the epimer 2-deoxyecdysone (3) - 3-epi-
2-deoxyecdysone (4) and 2-HP-B-CD complexes based on
20-hydroxyecdysone (1) and 2-deoxy-20-hydroxyecdysone
(2) are shown in Tables 7 and 8.
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Table 7 - Anti-inflammatory activity of samples of new water solubility of derivatives of 3-epi-2-deoxyecdysone (4) (3-E-2-DE/a-CD,

3-E-2-DE/-CD, 3-E-2-DE/y-CD)

Comparison medicine
The studied indicator Corx:_tgol Diclofenac sodium 3-E-2-DE/a-CD n=5 3'E'2'nD_Eé/B'CD 3-E-2-DE/y-CD n=5
= e =
Dose, mg/kg - 25 25 25 25
Weight of animals, gr. 293,0+15,4 319,5+25,9 293,0+11,0 305,0+24,2 283,5+16,5
Amount of exudate, ml 7,0£0,9 4,4+0,7 4,0£1,2° 2,8+0,5 6,5+1,4
Note:* - p<0,05 compared to the control

Table 8 - Anti-inflammatory activity of samples of new water-soluble derivatives of 3 - epi - 2 — deoxyecdysone (4), 20 - hydroxyecdysone
(1) and 2 - deoxy - 20 - hydroxyecdysone (2) (3 - E - 2-DE/2 - HP - B - CD, 20E/2 - HP - - CD, 20 - DE/2 - HP - - CD )

Comparison medicine B9 _UP-R. _HD-A. 20-DE/2-HP-
The studied indicator Con_trol Diclofenac sodium 3-E-2 DE/_Z HP--CD 20E/2 ?P B-CD B-CD
n=5 < n=5 n=5 -
n=5 n=5
Dose, mg/kg - 25 25 25 25
Weight of animals, gr. 293,0+15,4 319,5+25,9 252,0+4,9 254+9,7 306,5+20,4
Amount of exudate, ml 7,0£0,9 4,4+0,7 6,0+1,4 3,9+1,2" 6,0+1,9
Note:* - p<0,05 compared to the control

As shown in Tables 7 and 8, the sample 3 - E -
2-DE/B - CD at a dose of 25 mg/kg exhibits pronounced
anti-inflammatory activity in the model of acute exudative
reaction. The samples 3 - E - 2-DE/a - CD and 20E/2 -HP - 8
- CD at a dose of 25 mg/kg, demonstrate anti-inflammatory
activity comparable to that of the comparison drug
Diclofenac sodium in the same model.

Therefore, it is of interest to conduct an in-depth
study of the dose dependence of the sample - 3 -cyclodextrin
complex 3-epi-2-deoxyecdysone (3-E-2-DE/B-CD). The
results of the study on the anti-inflammatory activity of the
examined sample are shown in Table 9.

Table 9 - Effect of 3—-epi - 2 - deoxyecdysone (4) and its supramolecular complex with -cyclodextrin (3-E-2-DE/[-CD) on the amount

of formed exudate in the abdominal cavity

The studied indicator CoI:l:tgol Gomperisen g}?{gge Wiltsifzmee 3—epi—2—deor>l(ze5cdysone 4) 3—E—2—nD:ES/B-CD
Dose, mg/kg - 50 50 50
Weight of animals, gr. 246,6+8,32 224,06 209,3+33,7 305+24,2

Amount of exudate, ml 6,53+0,37 4,4+0,7 4,96+0,28 2,8+0,5
Note:* - p<0,05 compared to the control

Thus, the data in Table 9 indicate that the
supramolecular (-cyclodextrin complex of 3-epi-2-
deoxyecdysone (4), administered at a dose of 50 mg/kg,
exhibits significant anti-inflammatory activity in the acute
exudative reaction model. This activity is 1.6 times greater

than that of the comparison drug, Diclofenac sodium.
Further research is needed to understand the mechanism
by which the 3-api-2-deoxyecdysone (4) molecule, with its
equatorially oriented 3-OH group, affects bioavailability and
anti-inflammatory activity (Figure 2).

Figure 2 - The structural formula of a supramolecular encapsulated water-soluble complex of 3-epi-2-deoxyecdysone
with B-cyclodextrin

Discussion

A series of experiments were conducted to
investigate the anti-inflammatory properties of ethanol
extracts from plants belonging to the Silene L. genus rich
in polyoxysteroids. The examination of polyoxysteroids'
biological activity underscores the necessity for
contemporary approaches, such as mathematical modeling
and virtual bioscreening, in medicine development [14-17].
Utilizing resources like the online PASS database enables

the systematic prediction and assessment of compounds'
potential activities based on their chemical structures [18,
19].

These simulations not only streamline the quest
for novel anti-inflammatory agents but also enhance the
efficiency of medicine development [20].
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The analysis results indicated that
20-hydroxyecdysone and its deoxyanalogs exhibit
diverse biological activities, with significant probabilities
suggesting their anti-inflammatory effects [11]. Particularly,
20-hydroxyecdysone displayed a 71% probability
likelihood of anti-inflammatory activity, while 2-deoxy-20-
hydroxyecdysone, 2-deoxyecdysone, and its epimer 3-epi-
2-deoxyecdysone also demonstrated considerable activity
(62% and 52% probability respectively). This trend implies
that structural modifications, particularly the addition
of hydroxyl groups, could boost the anti-inflammatory
properties of these compounds. This correlation aligns with
prior studies [21] indicating that hydroxylation can notably
affect the biological activity of steroid compounds [1-3, 22].

The experiments revealed that extracts Si.Cl - Ex,
Si.Gn - Ex, and Si.Br - Ex did not display anti-inflammatory
activity in acute inflammation models at a 50 mg/kg
dose, however, when the dose was lowered to 25 mg/kg,
Si. Wol - Ex, Si.Fr - Ex, and SiCr - Ex exhibited mild anti-
inflammatory effects. The comparison of anti-inflammatory
activity among polyoxysteroid analogues isolated from
extracts similarly showed their mild activity under these
circumstances, underscoring the necessity to optimize
isolation and synthesis techniques to enhance bioavailability
and activity. An essential factor limiting pharmaceutical

Conclusions

Studies have established that new water-soluble
supramolecular derivatives of polyoxysteroids, isolated
from plants of the genus Silene L., exhibit anti-inflammatory
effects. Given that the quality of phytopreparations currently
hinges on their bioavailability and water solubility, we
have synthesized a water-soluble encapsulated form
of a polyoxysteroid-based substance that surpasses
the comparison drug. This investigated water-soluble,
encapsulated supramolecular complex shows promise as a
potential candidate for further development into an anti-
inflammatory drug of plant origin.
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Tyitinaeme

Kazipei ke3dezi adebu dcaHe 6i30iH madcipubenik Masimemmepimiz 6oliblHWA 6CIMOIK noauoKcucmepouomapsbl Hemece
dumoskducmepoudmap Silene L. myvicbiHbiH 126 — daH acmam mypiHeH mab6blaraH. Kazakcmanda 62 mypi (12 - sndemuk) ecedi. CoHFbl
OHICbIAOBIKMA NoAUOKCUCMepoudmapra nomeHyuaadst @dapmakosnozusiavlk 6GesnceHdi kacuemmepi 6ap 3ammap pemiHde FolablMU
KbI3bIFYUWbIbIK, 0/apobl 66/1in any, CaHObIK AHLIKMAY JHCaHe XUMUSIIbIK MOOUuduyupieyee 6arsimmairaH 3epmmeysep CaHbIHbIH YAFA0bIHA
oKe0l.

3epmmeydiy makcamul: In vivo xcardaiiviHoa Silene L. mybICbIHbIH HcaHA NOAUOKCUCMEPOUD MYbIHOLLAAPLIHBIY KAObIHYFA KAPCbl
6esiceHdini2iH 3epmmey.

ddicmepi. 3epmmeysnep cynpamoaeKkyaAaablK KeuwleH Mmy3iay JHcaHe MeXaHOXUMUS, MPAHCMeMOpAaHaablK emkizeiwmisi neH cyda
epiziwmikmi aHbikmay adicmepi apKbLablL KHcypei3inoi.

Hamuoiceci. Buosicemimainiei swcorapel cyda epumin xcaya mysiHObLAAPOLL ANy YUWIH MEXAHOXUMUSAbIK d0icmepMeH 2AUuyuppusuH
KblwKbLabiHbY,  (NA;GA) scane  2-2udpokcunponua-fB-yukaodekcmpurHiy (2-HP-B-CD) nampuii myssl 6ap 20-2udpokcuskousoHHbIH
(20E) xammol ducnepcusiiapbl MeH KeweHdepi anviHObl. CoHdall-ak noauokcucmepoudomap HezisiHOe OipHewle CynpamoaeKyaanblK
UHKANCYAAYUSIIAHFAH KeuleHdep cuHme3oeAinin, onapdely apmypai kamwvlHacmapdarsl cyoa epieiwmiei scane 25 me/ke dcaHe 50 mz/
Ke doszasapda KabulHyra Kapcel 6eaceHdinici 3epmmesndi. 3-anu-2-0e30KCusKOU3OHHLIH CYyNpaMOAeKyAAabIK B-YUuKA00eKCmpuH KeuleHi
"fluknogpenax Hampulii" npenapameimMeH canvbicmuipranda exi dozada da atimapavikmatl y/aKeH KabbIHyFa Kapcol b6eaceHdinikmi kepcemmi.

KopbimbiHObL. 3epmmey Hamudiceaepi, noauokcucmepouomaposiH a-, [3-, y- dHcaHe 2-2udpokcunponua — f§ — yukaodekcmpuHdepmeH
JiCoHe 2AUYUPPUSUH KbIWKbLIABIHBIH JUHAMPUU MY3blMeH JHCAHA CyNpamoieKynanblK KeuleHdepl HeaHe MeXaHOXUMUSAbIK AAbIHFAH Kammbl
duchepcusiHbIH HCOFapbl KAObIHYFa Kapcbl muimoiiniciHe 6alinaHbicmel odaH api ecimdik mekmec KabblHYyFa Kapcbl npenapam aszipseyde
natidasauyra 601amulHbIH K@pcemmi.

Tytiin ce3dep: cbLadbipwen mybicyl, Silene L., nouokcucmepoudmap, cynpamo/1eKyaaablk KeueHoep, MeEXaHoKomMno3ummep, Ka6bIHyFa
Kapcwl 6eaceHOinIk.

HOJIP[OKCHCTepOl/IAbI paCTeHI/lﬁ poaa CmouieBKH Silene L. u ux Npou3BOAHbIE€ KAK NIOTEHL UA/IbHbIE
NPOTUBOBOCIIA/INTE/IbHbIE AIr€HThbI
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Pe3ome

B Hacmosiwee epemsi no OAHHbIM AUMEPAMYPbl U HAWUM IKCNEPUMEHMAAbHbIM OQHHBIM NOAUOKCUCMepoudbl pacmeHutl uau
¢dumoakducmepoudsl o6HapyiceHbl 6oaee yem 8 126 sudax Silene L. B KasaxcmaHe npouspacmaem 62 suda (sHdemuuHblx 8udog - 12). B
nocsednee decsimusiemue HAy4HbIl UHMepec K NOAUOKCUCMEepoudaM Kak K 6ewecmeam ¢ NOmeHyuaabHo Gapmaxo02udecku akmueHsIMu
ceolicmeamu npuees K yge/qudeHulo Yucaa uccaedos8anull, Hanpas/aeHHblX HA UX 8bleNeHUe, KoauvecmseeHHoe onpedeseHue U XUMu4eckoe
Moduguyupoganue.

LJesb uccnedosanus: uzyvums npomueo8oCNANUMENLHYI0 AKMUBHOCMb HOBbIX NPOU3BO0HbIX NoAUOKcucmepoudos poda Silene L. 6
ycao8usx in vivo.

Memodbl. Hccaedosanust nposoduau memodamu cynpamoaeKyaspHo20 KOMNAEKCO06pa308aHusl U MeXaHOXUMUl, onpedeneHusl
mpaHcmemb6paHHoll npoHUYyaemocmu U 6000pacmeopumMocmu.

Pesynemamel. []as nosy4eHusi HO8bIX 8000pACMBOPUMBIX NPOUIBOOHIX C NOBbIUWEHHOU 6U000CMYNHOCMbIO MEXAHOXUMUYECKUMU
Memodamu noJiyveHsbl meepdble ducnepcuu u Komnaekcwl 20-2udpokcuskdusoHa (20E) ¢ duHampuegoll conbio 2Auyuppu3uHo8oll Kucaomaol
(NA;GA) u 2-2udpokcunponus-f-yukaodekcmpuHa (2-HP-f-CD). CuHmesupo8aHo HECKO/bKO CYynpamoNeKyAspHbIX UHKANCYAUPOBAHHBIX
KOMN/EKCO8 Ha 0CHO8E NOAUOKCUCMEPOoUd08 U U3yYeHa UX pacmeopumMocms 8 800e 8 pas/AUYHbIX COOMHOWEHUSIX U NPOMUB080CNANUMENbHAS
akmusHocmb 6 do3ax 25 mz/ke u 50 mz/ke. CynpamoaekyaspHull [-Yukga00eKCmpuHosblll KoMnjaekc 3-3nu-2-0e30KCcUuskou3oHa
npodeMoHcmMpuposas 3Ha4uUmMebHO 60/IbUYI0 NPOMUBOBOCNANUMENbHYI0 AKMUBHOCMb 8 00eux 003ax, N0 CPABHEHUN C Nnpenapamom
«JJuknogpenak Hampus».

Bbi8odbl. Pesynsmamul ucciedo8aHust nokasaau, 4mo Hogble CynpamoeKyaspHble KOMNAeKCbl NOAUOKCUCmepoudos ¢ a-, -, y- u
2-2udpokcunponu - 5 - yukaodekcmpuHamu u QUHampuegoli CobI0 2AUYUPPUIUHOBOU KUCA0MbI U MEXAHOXUMUYECKU NOAyHeHHble maepdble
ducnepcuu mozym 6blmb peKOMeHOOBAHbI K UCNO/b308AHUI0 NPU paspabomke npomusosocnanumenbHo20 JeKapcmeeHHo20 cpedcmaeda
pacmumeibHO20 NPOUCXOHCOEHUS, 8 C8SI3U C UX 8bICOKOU NPpOMUB080cnaumenbHoll aggexkmugHocmuoio.

Katouesvie caosa: pod CMoJ1e8Ka, Silene L, HOﬂllOKCquepOlldbl, CynpamoJieKy/sipHovle KOMNJ/IEKCbl, MeXaHOKOMNo3umebl,
npomusosocnasiumesibHas dKMmMmueHocmbo.
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Abstract

The optimal level of PEEP during laparoscopic surgery without lung injury remains unclear and controversial. We hypothesized
that personalized adjustment of positive end-expiratory pressure (PEEP) by best compliance could improve perioperative gas exchange and
respiratory biomechanics in adult patients undergoing laparoscopic surgery in the reverse Trendelenburg (RT) position.

Objective: The primary objective of the study was to determine the difference in oxygenation between the groups. Secondary objectives
were differences in intraoperative dynamics of compliance and driving pressure.

Methods. A randomized trial was conducted with patients undergoing laparoscopic cholecystectomy, divided into two groups. In the
PEEP titration group (iPEEP), PEEP was adjusted according to best compliance. PEEP titration was performed in 1 cmH20 increments. In control
group (PEEP5) we set PEEP of 5 cmH20.

Results. Sixty patients were included in the study. PEEP during pneumoperitoneum (PNP) did not differ between the two groups at
5 minutes and 1 hour after PNP (t2, 5.3+4.58 vs 5.0+0.0 cmH20, t3 5.93+5.09 vs 5.0+0.0 cmHZ20, respectively, both P>0.05) and corresponded
with esophageal pressure monitoring. Oxygen saturation (Sp02) levels were comparable throughout surgery. Higher driving pressure (DP) was
observed in the iPEEPgroup at 5 minutes post-PNE but DP values remained within protective limits. Compliance decreased in both groups 5
minutes post-PNP but was lower in the iPEEPgroup. These differences in DP and compliance disappeared one hour after PNP and by the end
of surgery. The P/F ratio was significantly higher in the iPEEPgroup compared to the PEEP5 group 1 hour and 24 hours post-surgery (p<0.05),
although the iPEEPgroup had higher preoperative P/F values.

Conclusions. During laparoscopic cholecystectomy in RT position PEEP 5 is sufficient, but some patients need personalized adjustment.
Intraoperative titrated PEEP improved perioperative oxygenation and did not affect on respiratory mechanics.
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Introduction

Annually, approximately 230 million patients
worldwide require surgery with general anesthesia and
mechanical ventilation (MV) [1]. Laparoscopic procedures
are increasingly becoming the primary method of surgical
intervention each year. This technique involves making
a minimal surgical incision to allow camera access,
insufflating the abdomen with carbon dioxide (CO?), and
placing additional ports under direct visual control through
the camera to facilitate the insertion of laparoscopic
instruments [2].

Pneumoperitoneum (PNP) and the patient
position required for laparoscopic surgery lead to
pathophysiological changes that complicate anesthesia
[3]. PNP is characterized by increased intra-abdominal
pressure (IAP) and cranial displacement of the diaphragm,
which can lead to intraoperative atelectasis and decreased
end-expiratory lung volume (EELV) [4,5]. Moreover, PNP
can reduce respiratory system compliance by 30-50% in
healthy patients [6,7]. During elective abdominal surgeries
under general anesthesia, atelectasis forms in almost 90%
of patients [8] and may become a focus of postoperative
pneumonia. One method of preventing the effects of PNP
on lung tissue is the use of positive end-expiratory pressure
(PEEP) [9]. PEEP is recognized as a component of lung
protective ventilation (LPV) along with a low tidal volume
(TV) of 6-8 ml/kg [10,11]. On the other hand, excessive
PEEP can lead to lung overdistension, causing volutrauma
[12] and hemodynamic instability. It is crucial to use
appropriate PEEP levels to minimize atelectasis, improve
respiratory mechanics, and maintain oxygenation.

A recent systematic review and meta-analysis of
intensive care unit (ICU) patients without acute respiratory
distress syndrome (ARDS) found no reduction in in-
hospital mortality or duration of ventilation in patients with
higher PEEP. However, hypoxemia and ARDS occurred less
frequently with higher PEEP (assessed by arterial partial
pressure of oxygen (PaO2) or the Pa02/FiO2 ratio) [13].
In a large observational study of general surgery patients
without obesity, a PEEP of 5 cm H20 was identified as

Materials and methods

Subjects. We conducted a prospective, blinded,
randomized controlled trial (RCT) at Professor Makazhanov
H.J. Multidisciplinary Hospital from April 2021 to June
2022 in Kazakhstan. The study protocol was approved by
Local Bioethics Committee of Karaganda Medical University
(assigned number 66, protocol N218, dated 12.04.2021).
Written informed consent was obtained from all patients
before inclusion in the study. This manuscript adheres to the
CONSORT guidelines.

Sixty consenting patients with ASA physical
status I[-II (see Figure 1 for CONSORT study profile) were
included in the study. All patients underwent laparoscopic
cholecystectomy between April 2021 and June 2022.
Exclusion criteria were age <18 and >65 years, BMI >30 kg/
m2, pregnancy, ASA III-1V patients, life-threatening cardiac
rhythm disturbancesand/or systolicblood pressure <80 mm
Hg despite norepinephrine at a dose >2 pg/kg/min, primary
lung diseases (e.g., interstitial lung disease, interstitial lung
disease, pulmonary emphysema) or tumor metastases to the
lungs, chronic decompensated disease with extrapulmonary
organ dysfunction (tumor progression, cirrhosis, congestive
heart failure), Glasgow Coma Scale score <14 points, upper
airway obstruction. Patients were withdrawn from the
study and replaced in case of protocol violation and when
conversion to open laparotomy cholecystectomy occurred.

a protective factor associated with fewer postoperative
pulmonary complications (PPC) [14]. Additionally, zero
PEEP was associated with worse outcomes, including
increased hypoxemia, ventilator-associated pneumonia,
and in-hospital mortality [15]. One systematic review and
network meta-analysis suggested that individually tailored
PEEP combined with a recruitment maneuver (RM) may
be the optimal ventilation strategy in combination with
low VT in abdominal surgery, but it involved mixed groups
of patients undergoing laparoscopic and open surgery
[16]. A recent systematic review and meta-analysis found
that high and individualized PEEP during laparoscopic
surgery in non-obese patients can improve oxygenation and
respiratory mechanics without causing clinically significant
effects on hemodynamics. While a moderate PEEP may be
insufficient to improve airway compliance and oxygenation,
low PEEP may result in decreased airway compliance
and impaired oxygenation [17]. In obese patients, higher
PEEP may be used, as some studies indicate worsening
respiratory mechanics in this group [18,19]. Although low
VT is recognized as a protective component during surgery,
randomized controlled trials (RCTs) comparing PEEP levels
during laparoscopic surgery have been small and have
shown conflicting results regarding the effects of PEEP on
oxygenation, respiratory mechanics, and hemodynamic
stability [20-25]. Thus, the optimal level of PEEP during
laparoscopic surgery without lung injury remains unclear
and controversial.

Due to the ambiguity of available data, many
authors are actively developing the idea of personalized
intraoperative PEEP titration [26-28], and further studies
are needed to determine an effective and safe intraoperative
PEEP level during laparoscopic surgery.

Objective: The primary objective of the study was to
determine the difference in oxygenation between the groups.
Secondary objectives were differences in intraoperative
dynamics of compliance and driving pressure.

Baseline electrocardiogram (ECG), heart rate (HR),
systolic blood pressure (SBP), diastolic blood pressure
(DBP), mean arterial pressure (MAP), hemoglobin oxygen
saturation (Sp02), and end-tidal carbon dioxide (ETCO2)
were recorded in the operating room using a multi-
frame monitor. Baseline arterial blood gases (ABG) were
measured. After induction of anesthesia with standard
doses of fentanyl, propofol, and rocuronium, general
anesthesia was maintained in TIVA mode by continuous
infusion of propofol and fentanyl. Intravenous crystalloids
and norepinephrine were administered as needed at the
discretion of the attending anesthesiologist. After induction
and intubation, an arterial catheter was placed in the radial
artery for repeated arterial blood gas sampling.

Mechanical ventilation was performed in volume
control mode with inspiratory square flow. Tidal volume
was 6 mL/kg ideal body weight, FIO2 was set to maintain
Sp02 >92%, and respiratory rate was adjusted to achieve
and maintain end-expiratory carbon dioxide concentration
at 30-45 mm Hg. The inspiratory time was 33% of the total
respiratory cycle time, and the inspiratory pause was equal
to 20% of the inspiratory time. Initially, PEEP was not added.
According to the anesthesia maintenance plan, propofol
was administered intravenously at a rate of 2-10 mg/kg/h,
fentanyl 0.05-0.15 mg/kg/min, and emergency rocuronium.
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Study protocol. All patients were randomized into
one of two groups (main or control) using a computerized
randomization sequence (www.sealedenvelope.com);
assignment was communicated to the attending physician
before the patient entered the operating room. The main
group were patients with calculous cholecystitis who
underwent ventilation with PEEP adjustment titrated by
best static compliance; the control group were patients with
calculous cholecystitis who underwent standard ventilation
with PEEP of 5 cmH20 throughout surgery.

In the PEEP titration group (iPEEP), PEEP was
adjusted according to best compliance. PEEP titration was
performed in 1 cmH20 increments. In the control group
(PEEP5), a PEEP of 5 cmH20 was set. Esophageal pressure
monitoring was used in both groups. Group allocation
was concealed in a sealed envelope before induction of
anesthesia.

In both groups, FiO2 was chosen by the anesthesia
staff to maintain an SpO2 > 92% and a plateau respiratory
system pressure (Pplat) < 30 cmH20 according to our
institutional protocol. When Sp02 decreased to 92%, F102
was increased first, followed by PEEP, after excluding
common possible causes such as endotracheal tube
misplacement or airway secretions. If SpO2 persistently
remained below 92%, a recruitment maneuver was
performed with continuous hemodynamic monitoring. In
the iPEEP group, PEEP was adjusted to achieve the best
static compliance.

Tidal volume was based on ideal body weight (6
ml/kg), the inspiratory/expiratory ratio was set to 1:2,
and the breathing frequency was adjusted to maintain an
end-tidal carbon dioxide value < 55 mm Hg in both groups.
Furthermore, recruitment maneuvers could be performed
based on clinical judgment if Sp02 was < 92%. During
recovery from anesthesia, patients were transferred to the
postanesthesia care unit while spontaneously breathing
room air or, when required, oxygen via a Venturi face mask.

Study steps were defined as follows: baseline, before
starting surgery (t0); after intubation in the absence of
external PEEP (t1); randomization and 5 minutes after PEEP
application (t2); after 5 minutes of pneumoperitoneum
application (t3); after 5 minutes the reverse Trendelenburg

and changing position (t4); and 24 hours after surgery (t24).

Measurements. Demographic characteristics such
as sex, age, ASA physical status, body mass index, and ideal
body weight were recorded for each subject. Arterial pH, the
ratio of arterial partial pressure of oxygen to the fraction
of inspired oxygen (PaO2/F102), and arterial carbon
dioxide partial pressure were assessed at randomization,
as well as at one hour and 24 hours after the end of
surgery. Hemodynamic status was continuously monitored
throughout the study, with mean arterial blood pressure
and heart rate recorded from t1 to t4. At each step from t1
to t4, occlusion maneuvers at both end-expiration and end-
inspiration were performed to measure static pressures in
the airways (Pplat) and in the chest. These values were used
to compute static compliance. Volumetric capnography was
also recorded, and the driving pressure of the respiratory
system was calculated.

Statistics. The statistical analysis was carried out
using the Statistical Package for the Social Sciences program,
version 26 (SPSS Inc., Chicago, Illinois, USA). Intergroup
comparisons for variables with a normal distribution were
conducted through Student’s t-test, while variables lacking
normal distribution were assessed using the Mann-Whitney
U test. The x? test was employed for intergroup comparisons
of categorical data, and paired samples t-test was used for
intragroup comparisons. Results are presented as mean (M)
+ SD when quantitative data were normally distributed. In
non-normal distribution, quantitative data were described
based on the median (Me) and upper and lower quartiles
(Q25, Q75). A significance level of P < 0.05 was considered
statistically significant.

Sample size calculations were performed using the
PASS 15.0 program. The sample size determination was
based on observations obtained in a study conducted by
Sen and Erdogan Doventas (29). In this study, the group
with PEEP 10 demonstrated a mean PaO2 of 176.1 (37.9)
mmHg after 30 minutes of pneumoperitoneum, while the
group with PEEP 5 had a mean Pa0O2 of 135.2 (36.9) mmHg.
To detect a similar difference in PaO2 at 80% power and
a 0.05 error, the sample size was 14 persons per group.
Considering possible dropout from the study, total 60 adults
were included.

Enrollment

[ Assessed for eligibility (n= 82) ‘

Excluded (n= 22)

» Mot meeting inclusion criteria (n= 10)
+ Declined o participate {n= 1}

« Other reasons (= 1)

Randomized (n= 60)

y

Allocated o intervention (n= 30)

+ Received allocaled intervention (n= )

« Did not receive allocated intervention (give
reasons) (= )

| Follow-Up

Allecated o intervention (n=30)

+ Received allocated intervention (n= )

+ Did not receive allocated inlervention (give
reasons) (n= )

Lost to follow-up (give reasons) (n= 30)

Discontinued intervention (give reasons) (n=0)

Analysis 3

Lost to follow-up (give reasons) (n= 30)

Discontinued intervention (give reasons) (n= 0)

Analysed (n= 30)
+ Excluded from analysis (give reasons) (n=0)

Analysed (n= 30}
+ Excluded from analysis (give reasons) (n=0)

Figure 1 - CONSORT Flow Diagram
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Results

From April 2021 to April 2022, 82 patients were
eligible for inclusion in the study, but 22 were not included.
Of these, 10 did not meet the inclusion criteria, one refused
to participate, and one was excluded for other reasons,
resulting in 60 patients being included in the study. No
patients dropped out or had incomplete follow-up (Figure
1).

The baseline characteristics of the study groups are
summarized in Table 1. Both groups were well-matched
in terms of gender, age, body mass index (BMI), weight,
height, and smoking status. The iPEEP group consisted of 6
males and 24 females, while the PEEP5 group had 8 males

Table 1 - Basic characteristics of the study group

and 22 females, with no significant difference in gender
distribution (p = 0.54). The mean age was 42.46 + 12.29
years in the iPEEP group and 47.37 + 14.02 years in the
PEEP5 group, without a statistically significant difference
(p = 0.14). Similarly, there were no significant differences in
BMI (25.91 # 3.05 kg/m? vs. 25.26 + 3.585 kg/m?, p = 0.49),
weight (71.70 £ 11.91 kg vs. 67.53 £ 11.39 kg, p = 0.29), and
height (166.03 * 8.48 cm vs. 163.33 + 6.90 cm, p = 0.41)
between the groups. Smoking status was also comparable,
with 5 smokers in the iPEEP group and 6 in the PEEP5 group
(p=0.74). These findings confirm that the study groups were
comparable, allowing for a fair assessment of the effects of
different mechanical ventilation strategies.

Characteristics IPEEP PEEPS p
Sex (M/F) 6/24 8/22 0,54
Age, years 42,46/12,29 47,37/ 14,02 0,14
BM]I, kg/m? 25,91/ 3,05 25,26/ 3,58 0,49
Weight, kg 71,70/ 11,91 67,53/ 11,39 0,29
Height, sm 166,03/ 8,48 163,33/ 6,90 0,41

Smoker, yes/no 5/25 6/24 0,74

Data presented as mean + SD. BMI - body mass index. A value of P < 0.05 was considered statistically significant

F - female, M - male

In terms of oxygenation parameters, SpO2 levels
were similar between the groups throughout the study. The
P/F ratio, a key indicator of oxygenation, was consistently
higher in the iPEEP group at all time points (Figure 2). At
t0, the median P/F ratio was 452.85 (Q25-Q75: 406.19-
547.61) in the iPEEP group, compared to 391.19 (Q25-Q75:
367.14-470.95) in the PEEP5 group (p = 0.028). This trend
persisted at t1, with medians of 438.57 (Q25-Q75: 393.33-

%t“

IPEEP

614.28) vs. 402.85 (Q25-Q75: 353.09-455.83) (p = 0.020),
and at t24, with medians of 480.95 (Q25-Q75: 385.23-
619.04) vs. 378.80 (Q25-Q75: 333.80-463.09) (p = 0.010).
Similarly, the partial pressure of arterial oxygen (Pa02) was
significantly higher in the iPEEP group one hour and 24
hours after surgery, indicating improved oxygenation under
the iPEEP strategy.

X

PEEPS

[ L]
W
[T

Figure 2 oxygenation parameters

P/F - the ratio of partial pressure of oxygen in arterial blood (Pa02) to the fraction of inspiratory oxygen concentration (Fi02) is an
indicator of pulmonary shunt fraction
t0 - before starting surgery
t1 - 1 hours after surgery
t24 - 24 hours after surgery

Conversely, the partial pressure of arterial carbon
dioxide (PaCO2) did not differ significantly between the
groups at any time point. At t0, the median PaCO2 was 33.30
(Q25-Q75: 32.20-35.60) in the iPEEP group, compared
to 35.95 (Q25-Q75: 32.97-38.95) in the PEEP5 group (p =
0.067). Similar non-significant differences were observed at
tl and t24 (p = 0.164 and p = 0.554, respectively).

When examining driving pressure (DP) and static

compliance (Cstat), the iPEEP group showed significantly
higher DP at early time points (Figure 3 and 4, respectively).

At DP1, the median DP in the iPEEP group was 12.00
(Q25-Q75: 11.000-14.250), compared to 10.00 (Q25-Q75:
9.075-12.000) in the PEEP5 group (p = 0.042). At DP2, the
difference was even more pronounced, with medians of
11.00 (Q25-Q75: 10.000-12.000) vs. 9.5 (Q25-Q75: 8.00-
11.00) (p = 0.008). However, no significant differences in DP
were observed at later time points (DP3 and DP4), and static
compliance (Cstat) did not differ significantly between the
groups at any time point.
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iPEEP

PEEPS

Figure 3 DP parameters
DP - driving pressure
1 - after intubation in the absence of external PEEP (t1)
2 - randomization and 5 minutes after PEEP application (t2)
3 - after 5 minutes of pneumoperitoneum application (t3)
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- after 5 minutes the reverse Trendelenburg and changing position (t4)

Ecstatt
M Cstar2
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IPEEP

PEEPS

Figure 4 Cstat parameters
Cstat - static compliance
1 - after intubation in the absence of external PEEP (t1)
2 - randomization and 5 minutes after PEEP application (t2)
3 - after 5 minutes of pneumoperitoneum application (t3)
4 - after 5 minutes the reverse Trendelenburg and changing position (t4)

Finally, gas exchanges parameters during
ventilation, including VCO2 (volumetric capnography),
PetCO2 (partial pressure of end-tidal carbon dioxide),
and EELV (end expiratory lung volume), did not show
statistically significant differences between the iPEEP and
PEEPS groups (table 2). For example, VCO2 and PetCO2

Table 2 - Gas exchanges parameters during ventilation

medians were comparable between the groups at all time
points, with p-values exceeding 0.64 and 0.08, respectively.
Similarly, EELV measurements showed no significant
differences, with p-values greater than 0.09 at all measured
intervals.

IPEEP PEEP5 p
N 30 30

VCo2_1 95,50, (82,50-114,00) 96,00, (78,00-109,50) 0,90

vC02_2 93,00, (78,00-103,50) 99,00, (76,50-108,00) 0,69

VC02_3 96,00, (82,50-102,50) 93,00, (78,00-126,00) 0,64

VC02_4 102,00, (84,00-109,50) 99,00, (90,00-120,00) 0,91
PetCO2_1 28,82, (25,919-31,507) 32,18, (27,757-35,771) 0,49
PetC02_2 37,00, (32,75-38,25) 36,00, (34,00-40,25) 0,08
PetC02_3 36,00, (33,75-38,00) 36,00, (34,00-39,00) 0,73
PetCO2_4 38,00, (35,75-41,25) 40,00, (37,00-43,00) 0,08

EELV_1 - -

EELV_2 167,71, 81,78-250,35 210,94, 162,94-265,13 0,09

EELV_3 169,56,57,70-289,84 147,77,117,04-205,09 0,83

EELV_4 146,40, 45,85-296,83 152,28,122,06-192,73 0,50

Data presented as median and 25th, 75th percentiles. A value of P < 0.05 was considered statistically significant
VCO2 - volumetric capnometry, PetCO2- - arterial partial pressure of carbon dioxide

1 - after intubation in the absence of external PEEP (t1)
2 - randomization and 5 minutes after PEEP application (t2)
3 - after 5 minutes of pneumoperitoneum application (t3)

4 - after 5 minutes the reverse Trendelenburg and changing position (t4)
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In conclusion, the iPEEP strategy resulted in
significantly better oxygenation (higher P/F ratio and Pa02)
compared to the PEEP5 strategy, without significantly
affecting carbon dioxide elimination, driving pressure at
later time points, static compliance, or overall ventilation

Discussion

Our study demonstrated that the PEEP titration
strategy resulted in significantly better oxygenation
compared to the fixed PEEP of 5 cmH,0. This was evident
from the consistently higher P/F ratios and PaO, levels in the
iPEEP group at all measured time points, indicating that the
iPEEP strategy is more effective in maintaining oxygenation
during mechanical ventilation.

These findings align with previous research, which
also highlighted the potential benefits of individualized
PEEP settings. For instance, the study by Meininger et al.
(30) found that higher PEEP levels during robot-assisted
laparoscopic surgery improved oxygenation, particularly
during prolonged procedures. Although the beneficial
effects of PEEP on oxygenation were more pronounced with
longer pneumoperitoneum durations, our study indicates
that even in shorter surgeries, a tailored PEEP approach can
yield significant oxygenation benefits.

Interestingly, despite the improvement in
oxygenation, there was no significant difference in PaCO,
levels between the two groups in our study. This suggests
that while PEEP titration can enhance oxygenation, it does
not adversely affect carbon dioxide elimination, maintaining
respiratory function stability. However, in a previous

Conclusion

In the context of laparoscopic cholecystectomy
performed in the reverse Trendelenburg (RT) position, a
fixed PEEP of 5 cmH,0 generally suffices. However, some
patients may benefit from personalized PEEP adjustments.
Our study demonstrated that titrating PEEP based on
individualized measurements significantly enhances
perioperative oxygenation without adversely affecting
respiratory mechanics. Thus, PEEP titration is a feasible
and potentially superior alternative to fixed PEEP settings.
Future research should investigate the long-term effects of
this strategy, especially in broader patient populations and
various surgical settings.
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Tylinageme

Okneze 3aKbiM KesamipMmelmiH /1anapocKonusiiblK onepayusaap kedioe dem WblFapyobld COHbIHOAG OH KbicbiMHbIH (/CIIK)
oymatinbl deHeelii ani de 6eszicid dcaHe dayabl 60bin Kaabin omolp. biz oymatiast komnaaenc apkbiawl [CLIK sceke mysemy epecek
nayueHmmepoe 1anapockonusiaviK xupypausi ke3inoe, kepi Tpendenenbype (KT) nosuyusicbiHda, hepuonepayusavlk 2a3 aamacyobl HaHe
MBbIHBIC ANy OUOMEXAHUKACLIH HeakKcapma anadslt den 604x#adblk.

3epmmeydiH makcambl: 3epmmeydiH Hezizz2i Makcamyl - monmap apacblHOAFbl 0mmeziMeH KaHbLIFY aliblpMAWbLAbIFbIH QHLIKMAY.
Exinwinik makcammap - KOMNJAAeHC NeH KO3FAyulbl KbICLLMbIHbIY ONepayusiablk OUHAMUKACLIHOAFbI AllbIpMAWbLILIKMApOa aHblkmay.

9ddicmepi. /lanapockonusiablk X0A1eyUCmIKmMomMusi0aH emkeH nayueHmmep apacbiHoa paHdoMu3ayusiAaHFaH ColHaK 6mkisiioi, onap
eki monka 6einoi. JJCIIK pemmey mo6uinda (iPEEP) /ICLIK oymaiinbl catikecmikke calikec pemmendi. J{CLIK pemmey 1 cmH20 kadambimeH
scypeisindi. bakvaay mo6wvinda JCUIK 5 cmH20 (PEEPS) deHeetlinde opHamuladbl.

Hamuoiceci. 3epmmeyze 60 nayuenm kamuicmul. [Tneemonepumoneym (I1HIT) kesinde JJCIIK 5 muvymman scane [THII-den 1 caram
emkeH COH eki monma da atibipMawblablk 604madvl (t2, 53#4,58 kapcwel 5,040,0 cmH20, t3 5,9345,09 Kkapcwet 5,040,0 cmH20, muicinwe, ekeyi
de P>0,05) scaHe eHew KblcbIMbIH 6aKblLaayFa calikec keadi. Onepayus 6apwvicbiHOa ommeziMmeH KaHbiFy deHeelii (Sp02) ykcac 60a0b1. [THII-
den ketiin 5 munym emkeH coH iIPEEPmo6binda Kosraywsl Koicbim (KK) sicorapel 604001, 6ipak KK MaHOepi KopraHbic wekmepinde Kaaobl.
Cotikecmik eki monma da IIHII-den ketiiH 5 Munymmat coy memeHndedi, 6ipak iPEEP mo6sinda memeH 6040bl. bya KK dcane calikecmik
alivipmawslabikmapbl [THII-0eH 1 caram emkeH COH HcaHe onepayust COHbIHA deliiH Hcoranvin kemmi. P/F apakamoeinacwst iPEEP mo6biHda
PEEP5 mo6ubimen canvicmbipranda onepayusdad Keliin 1 caram scoHve 24 caramman KeliiH edayip scorapel 6040bl (p<0,05), 6ipak iPEEP
mo6biHda onepayus andviHdarsl P/F maHOepi scoFapbl 6010bL.

KopbimbiHobL. Jlanapockonusiiblk xoneyucmakmomus kesinde KT nozuyusicotnoa II/JKB 5 scemkinikmi, 6ipak keli6ip nayuenmmepze
Jceke mysemy kasicem. lwki onepayusiavlk pemmenzen /JCIIK nepuonepayusinbl ommeziMeH KaHbIFYObl HaKCapmmbl j#aHe MbIHbIC Aay
MeXaHUKacviHa acep emneoi.

TytiiH ce3dep: dem wibiFapydbll COHbIHOA OH KbICbLM, KOMN/AAEHC, 0Mme2iMeH KaHbIFY, 1anapockonus, 6Knexi KopratimulH dxces0emy.

OnTUMH3anMs MOJIOKUTE/IbHOTO AaBJIEHUS B KOHIIE BbIJ0Xa B 06paTHOM MOJI0KeHUU TpeHae/ieHoypra Bo
BpeMs JIanapoCKONNYeCKO# onepanuy y B3poC/IbiX NalUEHTOB
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Pe3ome

Onmumanvhulll yposenv IIJIKB (nososcumenvHoz2o dagseHust 8 KOHYe 8bl0oxa) 80 epemsi /anapockonuvyeckux onepayull 6es
nospesicoeHusl 1€2KUX 0cmaemcsl HesICHbIM U 8bl3bleaem cnopbl. Mul npednosoxcuau, ymo uvousudyansHas Hacmpolika IIJKB Ha ocHoge
Hauayvwell nodamausocmu (compliance) moxcem yayvwums nepuonepayuoHHbulll 2a3006MeH U OGUOMEXAHUKY ObIXAHUSl ) 83POC/AbIX
nayueHmos, nepeHecuux 1anapocKkonu4eckyio onepayuio 8 nosoxceHuu obpamuozo Tpendeaenbypaa (OT).

Lenv uccnedosanus: OCHOBHOU yeablo uccaedosaHusi 6bl10 onpedeaumb pasHUYyy 8 OKCU2eHayuu Mexcdy 2pynnamu.
BmopocmeneHHble Yeau 8KA0HAAU pA3AUYUS 8 UHMPAONEPAYUOHHOU JuHamuke nodamausocmu u dagneHus 80sxcdeHus (/B).

MemodbL. HpoeedeHo paHdomusupoeaHHoe uccaedosanue cpedu nayueHmos, nepeHecuwux 1anapockonu4eckyr xXo/1eyucmakmomun,
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pasdeseHHbIX Ha dse epynnbl. B epynne mumpayuu [1I/]KB (iPEEP) II/]KB nacmpausa/nocb 8 coomeemcmauu ¢ Hauayvulell nooam/augocmbuio.
Tumpayus I1/JKB nposoduaacs c wazom 1 cm H20. B koumpoawvHotl epynne I1JJKB 6bL10 ycmaHogaeHo Ha yposHe 5 cm H20.

Pesyabmameol. B uccaedosaHrue 6bl10 8kawveHo 60 nayuenmos. IIJKB 6o epems nHesmonepumoneyma (ITHII) He pazauvasnocs
Mmedxcdy deymsi epynnamu vyepes 5 munym u 1 uac nocae ITHII (t2, 53+4,58 npomug 5,0+0,0 cm H20, t3 5,93+5,09 npomus 5,0+0,0 cm H20,
coomeemcmeeHHo, 06a P>0,05) u coomeemcme08a.10 0aHHbIM MOHUMOPUH2a dasieHus 8 nuwesode. YposHu camypayuu Kucaopoda (Sp02)
6bL1U conocmasumbl Ha npomsidceHuu 8celli onepayuu. B epynne iPEEP Ha6ar0an0cs 6osee 8bicokoe dassieHue Ha 800xe Yepes3 5 MuHym
nocse ITHII, Ho 3HayeHust [IB ocmagasucs 8 npedeaax 3aujumHsix 2paruy. [lodamausocms CHU3U/IACL 8 06EUX 2pynnax yepe3 5 MUHym nocie
IIHII, Ho 6bL1a Hudice 8 epynne iIPEEP. 9mu paszauvus 8 /[B u hodamaugocmu ucyesau yepes yac nocae ITHII u k koHyy onepayuu. CoomHoweHue

P/F 6bl10 3HauumenvHo eviuie 8 2pynne iPEEP no cpasHeHutro ¢ epynnoti PEEPS5 uepes 1 uac u 24 uaca nocsae onepayuu (p<0,05), xoms 8
epynne iPEEP 6bl1u 8bluie npedonepayuoHHble 3HaveHus P/F

Buigodul.  Bo epemsi snanapockonuueckoll xoneyucmakmomuu & nososxceruu OT IIJKB 5 cm H20 saeasemcss docmamouHbiM,
HO HeKkomopulM nayueHmam mpe6yemcsi uHdusudyanbHasi Hacmpolika. HumpaonepayuonHoe mumposanue IIJIKB  yayuwuao
nepuonepayuoHHyo OKCU2eHayuio U He N08AUSL/10 HA MEXAHUKY ObIXAHUSL.

Karwouesvle caosa: HﬂKB, nodamsausocmy, OKCuzeHayus, 1anapockonusd, npomeKmueHas 6EHMU/IAYUA /1e2KUX.
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Opu2auHanbHasA cmameos

PacnpocTpaHeHHOCTh U Jie4eHHe 3/I0Ka4YeCTBEHHbIX HOBOOOPAa30BaHUM cpeu
nagueHToB Il KIMHUYeCKOH rpynnbl

Taxxuena A.E.

Pykosodumeas omdesia no ynpasieHuro Hay4HbIMU npoekmamu u npoepammamu, Kazaxckuil HQyuoHabHbIl MeOUYUHCKUU
yHusepcumem umeHu C./]. Acpendusiposa, Aamamsi, Kazaxcman. E-mail: a.tazhieva@kaznmu.kz

Pe3wome

310Ka1ecmeeHHble HOBOOOPA308aHUS 0CMArOMCS 00HOU U3 8edyWUX NPUYUH CMEpMHOCMU 8 Mupe, 8 mom yucae 8 Kasaxcmane.
Tayuenmet Il KAuHU4ecKol 2pynnbl, Hyx#coarwuecs 8 Cneyuaau3upo8aHHOM 1e4eHUU, COCMAs/s0m 3HAYUMEAbHYH YaCMb OHKO0/102U4eCKUX
6oabHblx. Il KAuHuveckas zpynna ekawovaem nayueHmos, KOMOpuIM Heo6X00uMO aKMUueHOe Npomueoonyxo/eeoe JiedeHue, 8KAHYasl
Xupypauieckoe emewame/nbcmeo, Xumuomepanur, paduomepanuro u dpyaue memoodsl. IPpexkmusHocmsb neHeHUss U 8bIHUBAEMOCMNb
8 aMoll epynne HanpsMyrw 3asucsim om ceoespeMeHHOU 0ud2HOCMUKU, A0eKeamHO20 Je4eHus U HaAuvus npomusonokasaHutl. UsyueHue
pacnpocmpaHeHHOCMU 3/10KA4eCmeeHHbIX HO8000PA308AHUL U AHAIU3 1eYeHUs cpedu OaHHOU Kame20puu NayueHmos 84510 Mcs 8AHCHbLIMU
acnekmamu 0415 paspabomku cmpame2zutl yayvuleHusl OHK0102Uu4ecKoU noMouju.

lJenb uccnedosanus: oyeHUmMs pacnpocmMpaHeHHOCMb 3/10KA4eCcmeeHHbIX HO8000PA308AHULl U NPOAHAAUIUPOSAMb Pe3y1bmambl
JieveHus cpedu nayuenmos Il kaunuueckol epynnel 8 Pecny6auke Kazaxcman 3a nepuod ¢ 2018 no 2022 200wL.

Memodebl. B uccaedosanuu ucnoab308aucb 0aHHble, COOPaHHbIE 8 PAMKAX 0MYemos o0 1eyeHuU nayueHmoa Il kauHuveckotl 2pynnut
3a nepuod ¢ 2018 no 2022 200bL. Bolau npogedeHsbl cmamucmuyeckue aHau3bl, 6kao4as oucnepcuotHbwiil anaaus (ANOVA) u kpumepuil x?
04151 cpasHeHus nokazamesell pacnpocmpaHeHHocmu U 3ggpekmusHocmu 1e4eHusl.

Pesyabmamel. AHaauz nokasasn, umo 3a hepuod 2018-2022 20008 nokazamesu pachpocmpaHeHHocmu cpedu nayueHmos II
KAUHUYECKOUl 2pynnbl 0cmasaauch OmHOCUMeAbHO cmabuabHulMu. JJucnepcuornbiii anaaus (ANOVA) u kpumepuil x? He ewisiguau
3HAYUMbIX pazauqull no 200am, Ymo yKkasbledem HA OMCymcmeue CyueCmeeHHbIX USMEHEeHUll 8 JIeYeHUU U 8bIHU8AeMOCMU NAYUEHMO8.
OCHOBHBIMU NPUYUHAMU HE3HAYUMEAbHO20 npozpecca OblAU HedOCMamoYHAasi OCHAWEHHOCMb 8bICOKOMEXHO102U4HbIM 060pyd08aHUeM U
HepagHoMepHoe pacnpedeseHue pecypcos. OmmeyveHa Heo6Xo0UMocmy yayvuweHus OUazHOCMUKU U YCU/eHUst KOHMPO.J1sl 3a 8bINOJHEHUeM
cmaHdapmos Je4eHusl.

Bb1800b1. Pe3ynbmameul ucc1edos8aHust no04epKusaom 8axcHocms NpodoadxceHus ycuaull N0 co8epuleHCma08aHU0 OHKO102U4ecKoll
nomowu 8 Kasaxcmawe. Yemoiiuueocms nokasamesell pacnpocmpaHeHHOCMU U Jie4eHusl mpeGyem nepecMompa cyuecmsyrowux cmpameauti
u 6osee yeseHanpasaeHHo20 pacnpedeneHus pecypcos 04s y/ayHuleHusl ucxodoe JieueHus: U eblycugaemocmu nayuenmos Il kauHuveckol
epynneol.

Katouesvle caosa: 3/10KkauecmeeHHble H08006p03080Huﬂ, Il KauHuueckas epynna, pacnpocmpaHeHHoCmy, J/e4eHue, Kasaxcman,
OHKO/102U4ecKasi nomowb.
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BBeaeHue

3J10Ka4ecTBEHHbIE HOBOOGpa30BaHUs
NpeJCTaBAs0T co60H OAHYy U3 Haubosee 3HAYUMBIX
MEJUIMHCKUX M COLMA/IbHBIX MPOGJIEM B COBPEMEHHOM
obiiectBe. B mocienHue JAecATWIETHS HaGIIOAAeTCs
poCT 3a60J1eBaEMOCTH U CMEPTHOCTH OT OHKOJIOTMYECKHX
3a60J1eBaHUH, YTO TPEBYET OT CUCTEMBI 3/[paBOOXPAHEHHS
30PeKTUBHBIX Mep MO NPOPUIAKTHKE, [AUATHOCTHUKE
U JieyeHUI0 3TUX naTtoJyorui [1]. B uvacTHocTH, ocoboe
BHHMMaHUe yZiessieTcs nanuueHTam [ KIIMHUYEeCKOH rpynbl,
KOTOpbIe BKJIOYAIOT JIUL C NPEJPAKOBBIMU COCTOSTHUSIMHU
U 3a00JIeBaHUSIMH,  MOJJIEXKALUMH  JIIUTEJbHOMY
HaO6JII/IeHUIO U JleyeHHo [2,3].

Il kIMHUYecKas rpylna NaueHToB Mpe/ACTaBaAseT
co60il 0co6yH0 KaTeropuio, MOCKOJbKY Yy 3TUX JIHIL]
BbISIBJISIIOTCS 3260J1€BaHUS, KOTOPble UMEIOT BBICOKHUH PUCK

MaTepuasibl U METOAbI

MaTtepuasaMy HccIe0BaHUS MOCAYKUIN JaHHbIE
10 OTYETY 0 60JIbHBIX U 3a60JIeBaHUAX 3/10Ka4Y€CTBEHHBIMH
HOBOO6pa3oBaHUAMH B Pecny6sinike KasaxcTaH 3a mepuof,
c 2018 mo 2022 roppl. B wucciemoBaHMe BKJIIOYEHBI
NaLUeHThl, OTHocAmuecd K Il KIMHU4YecKOH Trpymie,
YTO BKJIKOYAET JIMI, C NPeJpaKOBBIMH COCTOSTHUSIMH,
MOJJIeXKAIUMHY JIINTEJbHOMY Ha6JIIOIeHUI0O U JIeYEeHHUIO,
a TaKXe TeX, y KOT0 ObLIM BBISIBJIEHBI 3/I0KaYeCTBEHHbIE
HOBOOGOPa30BaHUsI HA PAHHUX CTaIUSX.

Jlus3aliH uccaeoBaHUS - MCCIeJJOBAaHUE HOCHUT
PeTPOCNEeKTUBHBIA XapakTep M OCHOBAaHO Ha aHaJH3e
JAHHBIX W3 HAIMOHAJIBHBIX PEruCcTpoB W OTYETOB IO
OHKOJIOTHUYECKMM  3a60JieBaHUAM, MNpeoCTaBJIeHHbIX
MuHHUCTepCcTBOM 3/lpaBOOXpaHeHHUs Pecny6sinku
Kazaxctan. OCHOBHOHM IIeJIbI0 HCCJIeJIOBAaHUS SIBJISIETCS
omnpeJieJieHHe PACHPOCTPAHEHHOCTH U 3PEeKTUBHOCTH
JleYeHHs] 3JI0KAaYeCTBEHHbIX HOBOOOpPA30BaHUH cpeju
nauueHToB Il KJIMHUYeCKOH rpynbl.

B HUccieloBaHue BKJIIOYEHBI
COOTBETCTBYIOLIME CIEAYIOUIUM KPUTEPUSIM:

IMalHueHTHI,

Kpl/lTepI/II/I BKJ/IOYEHHUA: HHU,I/IeHTbI crpegpaKOBbIMU

Pe3ysibTaThl
B Tabsumne 1 mpejcTaBJeHbl OKa3aTesad
pPacnpoCTpaHEeHHOCTHU u 3a60J1eBaeMOCTHU

3JI0KaYeCTBEHHbBIMU HOBOOGPA30BaHUSIMHU 3a TEPHUOA C
2018 mo 2022 rojpbl, BKJKOYash NMPOTHO3Hble JAHHble Ha
2023-2027 roapl. AHa/IM3 BKJIFOYAET KaK ONMUCATEJTbHbIH,
TaK W CPaBHUTEJbHBIA acCleKTbl JJI1 BbISIBJEHUS
KJIIOYEBBIX TEHIEHI[UHA U U3MEHEHUMH.

B 2019 roay nHabGuromascs pe3KHH pPOCT CIydYaeB
pacnpoctpaneHHoct g0 11 535, yto B 3,7 pasa Bbiile,
yeMm B 2018 roay. Ilocne 3Ttoro 3HayeHUsi CHU3UJIKUCH
no 3 454 B 2020 roamy, HO 3aTeM CHOBAa HayaJid PacCTH,
pocturuyB 12 962 B 2021 rony. Ha 100 Thica4 HacesieHUs
TeHJIeH|USl aHaJIOTU4Ha, ¢ pe3KkuM ckadykoM B 2019 roay
U mocjenywmuM cHmkeHueM B 2020 roxy. Hau6osbiiee
KOJINYEeCTBO HOBBLIX CJlydyaeB 3aperucTpupoBaHo B 2022
roay - 37 678 cay4daes, uTo Ha 13,0% Bblllle 10 CPABHEHHUIO
c 2018 rogmom. B punamuke Ha 100 ThicA4 HaceJeHHs
HaOJIFJIaeTCsd MOCTeNeHHbId POCT, C MHWHHUMAaJbHbIM
nokaszarteseM B 2020 roay (164,3) v MakcMMaJbHBIM B
2022 roay (191,9).

B 2020 roagy mnokasaTesb pe3KO CHU3WJICA Ha
70,0% B abcoyroTHBIX 4yucaax U Ha 70,5% Ha 100 Thicay
HaceJieHUsl 1o cpaBHeHUo ¢ 2019 ropom. 3To MoXxeT
CBU/IETEIbCTBOBATh O BpPEMEHHBIX TPYAHOCTAX B
JINarHOCTHKe WU CHY?)KeHUY BHUMaHHS K OHKOJIOTHYeCKUM
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nepexojia B 3JI0KaueCcTBeHHble GopMbl. CBoeBpeMeHHasi
JIMarHoCTUKA WU aJIeKBaTHOe  JiIeYeHHe  JIJaHHOWU
IPYNIbl  OGOJIBHBIX SIBJSIOTCS KJKOYEBBIMH acCleKTaMu
NpodUIAKTUKH 3/10Ka4eCTBEHHBIX HOBOOOPAa30BaHHUH, YTO
[0/JYePKUBAET BaXKHOCTb U3y4YEHHUsI pAaCpOCTPAHEHHOCTH
u 3bdeKTUBHOCTH JIe4eHUst 3JI0Ka4eCTBEHHBIX
HOBOOGPa30BaHUU Cpeid 3TOU rpymnnbl NaUeHToB [5,6].

PasBuTHE METOJOB JieYyeHUs 3JI0KaueCTBEHHBIX
HOBOOGpA30BaHMUH, TaKUX KaK TapreTHas Tepanus U
UMMYHOTEpanusi, OTKPbIBAeT HOBbIE BO3MOXHOCTH JiJIsl
noBbllIeHUsT 3)EKTUBHOCTH JiedeHUs MNauueHToB I
KJMHU4YecKod rpynnel [7,8]. OpgHako [/s1 AOCTUXKEHHUS
ONTUMaJIbHBIX pe3yJIbTaToOB BaXKHO YUUTBIBATh
WUHJVBU/yalbHbIE 0CO6EHHOCTH NalueHTOB u
CBOEBPEMEHHO NIPOBOAUTD KOPPEKIIUIO JieueGHbIX cxeM [9].

COCTOSTHUSIMH, HAXOZALIUECS 10/ Ha6JII0leHUEeM B TeUeHHe
nccienyemMoro nepuoza. [lanueHTsl ¢ MOATBePKAeHHBIMU
JMarHo3aMu 3JIOKa4eCTBEHHBIX HOBOO6pa30BaHUH,
BBISIBJIEHHBIMHM Ha PaHHUX CTaAusIX. Bo3pacT yyacTHUKOB
oT 18 sieT u crapuie. Hanuyuve MOJHON KJIWMHUYECKOW U
nemorpadpuyeckor MHGopMaI UK B 6a3e JaHHbIX.

Kputepuu uckirodenus: [lagueHTbl ¢ HENOJIHbIMU
JaHHBIMM WJIM OTCYTCTBHEM KJOYeBOM HMHopMmanuu o
JMarHO3e WJIM JieyeHUU. [laljueHThl ¢ OHKOJIOTHYeCKUMU
3a00JIeBaHUSMY, BBISBJEHHBIMU Ha IO3/JHUX CTaAUAX
(II1 u 1V xnuHu4yeckass rpynna). [lanueHTHI, y KOTOPBIX
OTCYTCTBOBa/IM JaHHble O JAMHAMHYECKOM HaOGJII0eHUU
WJIY JIEYeHUHU.

Jnsa 06paboTKH u aHa/M3a JIAaHHBIX
WCMOJIb30BAJUCh MeTOJbl ONUCATeJbHOH CTAaTHUCTUKH,
Takhe KaK YaCTOTHbIM aHa/lu3, CpeJiHUe 3HayeHUs U
CTaH/JapTHble OTKJIOHeHUs. [IporHo3 3a60/1eBaeMOCTH Ha
2027 roabl paccuuTaH B mporpamme Excel Bepcum 2021
rofia B pasjesie [IporHo3Hblil JUCT. [l/11 cpaBHEHUs Ipynn
WCMOJIb30BAJUCh METOAbl AUCIEePCHOHHOTO aHa/Iu3a
(ANOVA) u kputepuii 2.

3a6osieBaHUSAM B nepuoj nanaemun COVID-19. CHmkeHuUe
Ha 10,1% B a6cosroTHBIX yrcaax v Ha 11,2% Ha 100 Thicay
HaceseHus. B 2021 roxy Ha6rofaeTcss BOCCTaHOBJIEHHE
rokKasaTeJsiel, C pocToM Ha - 12962 B a6CONIIOTHBIX YHCJIAX
1 Ha 68,2 ciyyaeB Ha 100 ThIcAY HaceJIeHUSA 10 CPAaBHEHUIO
¢ 2020 rogom. [lokasaTesn NOYTH BEPHYJIUCh HAa YPOBEHD
2019 ropa, yBennuuBmIMCch Ha 12,7% B abCOIOTHBIX
yucaax v Ha 11,2% nHa 100 ThicAY HacesleHUA.

OxkujaeTca YCTOMYMBBIM  POCT  IOKasaTesew
pacnpoctpaneHHoctd. K 2027 ropgy mnporHosupyeTtcsa
yBesndyeHue Ha 13,0% no cpaBHenuto ¢ 2023 rogom B
a6CoJIIOTHBIX YKCaax U Ha 9,9% Ha 100 ThicsY HaceseHUs.

B 2023 roay oxxugaeTtcs, 4YTO abCOIOTHOE YHUCIIO
c/ly4yaeB pacnpocTpaHeHHOcTH coctaBuT 13 509 (JHU:
12 522; 14 496), uto cootrBeTcTByeT 70,2 ciydasiM Ha
100 Teiciy HaceneHus ([AW: 66,0; 74,5). K 2027 roay
NPOTHO3UPYETCs yBesaudeHue Ao 15 266 ciayyaeB ([JU:
14 246; 16 285), yTo 3KBUBaJIeHTHO 77,2 ciydasiM Ha
100 Teicay Hacenenus ([JU: 72,9; 81,6). ITo yka3biBaeT
Ha IMpoOJoO/DKEHHE pocTa pPAaCNpOCTPAHEHHOCTH, XOTS
JMana3oH BO3MOXHBIX 3HAYeHUH MO3BOJISET YYUTHIBATh
pasHble clUeHapuu pa3BUTUA cuTyauuud. B 2023 roay
nporHosupyetcs 37 724 HoBbIx caydaeB ([U: 33 376; 42
072), uto cooTBeTcTByeT 191,8 ciay4yasam Ha 100 Thicsay
HaceseHusd ([U: 170,7; 212,9).
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K 2027 romy oxujaerca yBeJHMYeHHE 4YHCIA
HOBBIX cay4aeB no 42 017 ([AWU: 37 145; 46 888), uyto
coorBeTcTBYeT 201,5 cayyasm Ha 100 ThicAY HaceseHUs
(AW: 179,7; 223,2). Poct 3a60JieBaeMOCTH OTpPaKaeT
yBeJIMYeHNe HarpysKd Ha CHCTeMbl 3/IpaBOOXpaHEHHs, U
JloBepUTe/IbHbIe UHTepPBaJbl JAIOT BO3MOXKHOCTb Y4YeCTb
BO3MOXKHbIE BapHalliy B KOJUYECTBE CJIy4YaeB.

Oxupaercs pocTt 3a60J1€eBaeMOCTH, c
MaKCUMaJIbHbIM 3HaueHHUeM B 42 017 cayyaeB k 2027 rogy
(201,5 na 100 ThICAY HaceseHus), yTo Ha 11,4% BbIlie
ypoBHs 2022 roza. 3HauuTeIbHOE KoJleGaHHe ToKa3aTesei
B 2019 u 2020 rojax TpebyeT [eTa/bHOTO H3y4eHHS,
YTOOBI MOHATb, YTO BBI3BAJO CTOJb Pe3KHE U3MeHEHHs.
PocT nokasaTeJiel B NPOrHO3MpyeMblii IepUO/, yKa3bIBaeT
Ha Heo6X0JMOCTh NMOATOTOBKH K YBeJHWYEHHI0 Harpy3Ku
Ha CHCTEeMBbl 3/paBOOXpaHEHHs], OCOGEHHO B 006JaCTH
JAMATHOCTHKH U JIeUeHUs] OHKOJIOTMYeCKUX 3200 JIeBaHUH.

Pe3y/sibTaThl CPaBHUTEIBHOI'O aHajv3a IO rojam
(2018-2022) c wucnonbzoBaHueM ANOVA u kputepus
x* 1A BCeX pacCMOTPEHHBIX MoKasaTesel: MalueHTOB,

KOTOpble HMeJIM TPOTHUBOINOKA3aHMS, OTKa3aJluChb OT
JieueHUs], He 3aBepIINJIM JieYeHUe WM He JIEYWINCh B
pasHble ToAbl, 3HadeHue F-value = 0.0 ykaswiBaeT Ha
OTCYTCTBHE BapUallid MeXJy TpylnaMH IO rojaaMm s
Kak/J|oro M3 nokasartesiei. P-value = 1.0 nmokassIBaeT, 4To
pas/inyuus MeXAy TrofaMH CTAaTHUCTUYECKH He3HAaYUMBbl.
JTo O03HayaeT, YTO CpeJHUE 3HAYEHUs II0KasaTeJsieH,
TaKUX KaK KOJIMYEeCTBO TIAI[MeHTOB, KOTOpble WMEJH
MPOTHUBOTIOKA3aHHUs, OTKa3aJMCb OT JieYeHUs, He
3aBepUINJIM JieYeHHe WM He JIEYWIUCh, He U3MEHSJIHCh
CylIeCTBEHHO 32 aHAJIM3UPYEMbIN IEPUOZ,.

PesysibTaThl KpuTepusi x’-value - 20.0 u P-value
- 0.220 noka3bIBalT, UTO pas/M4yds B pacnpejie/leHUuU
NalMeHTOB M0 TroJaM /JIs KaXKJoro MoKas3aTess He
SIBJISIIOTCS  CTAaTUCTUYECKH  3HAYMMBIMU.  3HayeHHe
P-value Boime 0.05, 4To rOBOPUT O TOM, YTO THIOTE3A O
paBeHCTBe paclpe/ie/ieHUH He OTBepraeTcs. JTO O3HavaeT,
YTO YaCTOTA Pa3/IMUHBIX COGBITUM (TAaKMX KaK HaJd4yue
NPOTUBONOKAa3aHWH MJM OTKa3 OT JledyeHHs) O6blia
MPUMEPHO OJJMHAKOBOMH /151 BCEX I'0JI0B.

Ta6auya 1 - PacnpocmpaHeHHOCMb U 3060/180eMOCMb 3/10KAYeCMBEHHbIMU HOB006pazodanusmu 3a 2018-2022 200bl

PacnpocTpaHeHHOCTb 3a60/1eBaEMOCTh

Toxbl

Bcero (a6c.u.) Ha 100 TeIc. HaceJleHus Bcero (a6c.u.) Ha 100 TeIc. HaceJleHus
2018 3135 17,2 33421 182,9
2019 11535 62,3 34265 185,1
2020 3454 18,4 30807 164,3
2021 12962 68,2 34711 182,7
2022 3931 20,0 37678 191,9

JluHaMuKa
npupocra (%) 254 16,7 12,7 4,9
IporHos

2023 13509 11 70,2 /11 37724 11 191,8 11

(12522; 14496) (66,0;74,5) (33376;42072) (170,7;212,9)
2024 5578 11 26,9 /11 38797 11 194,2 11

(4583; 6573) (22,6;31,2) (34314;43280) (173,0;215,5)

2025 14387 I 73,7 11 39870 I 196,6 /11

(13384; 15390) (69,4;78,0) (35255;44485) (175,2;218,1)
2026 6456 11 30,4 11 40943 11 199,0 11

(5445; 7467) (26,1;34,7) (36199;45688) (177,4;220,7)

2027 15266 1IN 77,2 11 42017 11 201,5 11

(14246; 16285) (72,9;81,6) (37145;46888) (179,7;223,2)

*[IA - JloBepUTe/IbHBIH HHTEpBaJ

Kak nokasas aHa/iu3 TabJIUIbI 2, YK CJI0 TAllUEHTOB,
MO/JIeXKABLUINX JIEYEHHIO, IIOCTENEeHHO YBEeJUYHBAJIOCh
€ 26,877 B 2018 rogy go 33,177 B 2022 rogy. 3TO MOXET
CBU/IETEJILCTBOBATh JIMOO O POCTE YMCJA BbISABJISAEMBIX
cnydyaeB 3HO, sn6o o MOBBIIEHWH KavyecTBa ydeTa M
Hab.oieHus naureHToB. Cpe/jHee 3HaYEHHE MO/IJIEKALINX
JIeYEHUI0 TaKXe JIeMOHCTPUPYeT  TeHJeHUHI0 K
YBEJIMYEHUIO, YTO KOPPEJUpPyeT C OOIUM POCTOM 4YHCJIa
nauveHToB. B 2022 ropy cpejHee 3HaueHHe JOCTHUIJIO
23,040,111, 9TO ABJISIETCS CAMbIM BBICOKUM I10OKa3aTeJIEM 3a
aHAJIM3UPYEeMbIH IEPHUOJ,

Kpome TOTO, YUCIIO0 naryeHToB c
MPOTHUBOIOKA3aHUAMH K JIeYeHHI0 KoJebasloch, HO B
1ejJoM yBesauduBasoch ¢ 945 B 2018 romy nmo 1057 B
2022 ropny. YBesquyeHHEe MOXKET OTpaXkaTb KaK pOCT
YUC/Ia TANUEeHTOB C  TSKEJIbIMH  CONMYTCTBYIOLIMMH
3a60JIeBaHUAMHY, TaK U YIy4II€HHe JUAarHOCTHUKH TaKUX
cocTosIHMHM. He3HauuTesbHOE yBeJWYEHHE CPeJHETO
3HaYeHHUsI MPOTHUBOIOKA3aHUN TAKXKe MOAJEPKUBAET 3Ty
TeHZeHIu0. B 2022 roxy Hab6iofasoch AanbHellIee

yBesm4eHue o 22,3+0,60.

MexJgy TeM, 4YHCJIO OTKAa30B OT JIeYEeHUs
yMenbmuock ¢ 389 B 2018 roxy mo 209 B 2022 rogy,
YTO MOXKET yKa3blBaTh Ha ysydlleHHe WHPOPMHUPOBAHUS
NalMeHTOB O HeoOXOAWMOCTH JIeYeHWsl WJM Ha
NOBBIIIEHWE JOBEPUS K MEeJULUHCKUM YyUpeXAeHUSIM.
CHMKeHUe CcpefHero 3HA4YeHHUs OTKA30B OT JIeYeHUs
TaKXXe MOATBEPKAAeT 3Ty TeHJAEHIHI0, YTO SBJSETCS
MOJIOXKUTEJIbHBIM pe3y/abTaToM. B 2022 rogy nokasaresb
cTabuausupoBasics Ha ypoBHe 15,2+0,97.

Yucro ciayvaes, KorjaiedeHre He GbII0 3aBEPILEHO,
yBesnuusaocb ¢ 8422 B 2018 rogy mo 12,239 B 2022
rofy. 3To MOXeT yKas3blBaTb Ha HaJIMuMe ONpeJe/IeHHbIX
6apbepoB /15 3aBepIeHUs JIeUeHHs], TAKUX KaK T0O0YHbIe
3¢dexTr], conuasbHble WM 3KOHOMHYeckHe (GaKTOpBIL.
3HayuTe/IbHOE  yBeJIMYeHUe  CpeJlHero  3HadyeHusd
3aBepUIEHHOCTHU JIeYeHUS MOXKeT CBUJEeTeJbCTBOBATb O
HeOOXOAUMOCTH IepecMOTpa NMPOTOKOJIOB JieYeHHUsI WJIU
yAy4lleHUs yCJI0BUM AJisd ero 3aBepuieHus. B 2022 roay
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cpefHee 3HayeHUe gocturio 24,7+0,19.

Yucno manueHTOB, KOTOpble He  JIEUMJIHChH,
BapbUPOBAJIOCh, TOKa3aB HauboJIblllee CHIKeHUEe B 2022
roay (no 1340 narnueHTOB). 3TO MOXET OBITH CBSI3aHO C
yCHUJIEHHEM Mep T0 NPHBJIEYEHHIO TALMEHTOB K JIeYeHUIO
WM YyJAy4IIeHWeM JOoCTyna K MeAUIMHCKUM YCJIyraM.

CHWXeHHe cpegHero 3Ha4YeHud 4Yucja TMNalUeHTOB,
KOTOpblI€ He€ JIeYUJHUCb, MOXET CBUAETE/IbCTBOBATb
[0} MOJIOXKUTEJIbHOU AWUHaMHUKe B npeaocTaBJeHHUH

MeJMIIMHCKOW mnomomu. B 2022 roay HabGJroman0Cch
JaJibHeHIIee cHkeHue 10 15,2+0,38.

3a mnepuog 2018-2022 romoB HaGIIOAAETCS
yBeJIMYEHHEe YHC/a NMALUHUEHTOB, IoAJIeXalluX JIieYeHUIo,
a Tak)Ke HEKOTOpoe yJydlleHHe IMoKasaTesjed OTKasa
or JieyeHus. OJHaKo, PpOCT dYHCJIA MALUEHTOB C
He3aBepIIeHHbIM JieYeHUWEeM U M[NPOTHBOIOKA3AHUAMHU
TpebyeT GoJiee AETATbHOrO H3y4YeHHs], YTOObl BbISIBUTh

W YCTPAaHUTb MPUYHHBI, TPENSATCTBYIOINE MOJHOMY
MPOXOXK/JEHHUIO JIedeHHs1. BaxkHO Mpoj0/mKaTh MOHUTOPUHT
3TUX IIOKaszaTesJed [Jisi ONTHMH3ALMU MeAMIIMHCKON
nomomiu mnanveHtaMm Il kamHu4yeckod rpynmnsl. CpefgHue
3HaueHWsl TNoKasbiBaioT, 4To c 2018 mo 2022 rof
Hab6JII0IAI0TCS ONpe/iesIeHHble KoJie6aHusl B TOKa3aTessax
10 Pa3HBIM KaTeropusiM. BaXKHO OTMeTHUTh, YTO II0Ka3aTeJn
MoJJIeXAIMX JIeYeHHIO MALHeHTOB U TeX, Y KOro JiedeHHe
He 3aBepIlIeHO, 10CTeNIeHHO yBeJINYMBaIoTCs. B To ke BpeMs
Ha6JII/IaeTCsl CHUKEHHE YU CJIa 0OTKA30B OT JIeUeHHs U TeX,
KTO BOOGIIE He JIEUUJICS, YTO MOXKET CBUJIETEJIbCTBOBATh
0 HEKOTOpPOM Y/IyYIIeHUH MeJULHUHCKOW MNOMOIIM U
MHQOPMHUPOBAHHOCTH mNanueHToB. OJHAKO pOCT 4YHCIIaA
NalMeHTOB C MPOTHUBONOKA3aHUAMH W He3aBepIIeHHbIM
JleYeHHeM YyKa3blBaeT Ha HeOOXOAMMOCTb JaJbHEHIINX
yAydlleHUH B  OpraHW3alMd U NPeOCTaBJIeHUHU
MeIUITUHCKOU TOMOIIIH.

Tabauya 2 - Ceederusi 0 sieveHUU GOIbHBIX 3/10KAYECMBEHHbIMU HOB006PA308AHUSAMU, NOOAENCAWUX cneyudabHOMY AeveHuto (11

KAUH. 2pynna)

TMoanexano
JIEYEHHU IO
W3 9uciaa Wmenu @ JleyeHue i
BIlepBbIe — - TKa3aJIHMCb — He 3aBep = C] =
FO,C[bI B3AThbIX X=i§X Hgﬁg;::gﬂ X=1§X OT JIeYeHU A X=1§X HIeHo X=1§X JIeHnJicda Xgiqx
Ha y4eT 3aBepLIeHO
B OTYETHOM
roay
2018 26877 | 18,60,10 945 19,9£0,58 389 28,21,21 8422 17,0£0,17 1791 20,30,43
2019 28142 | 19,5:0,10 961 20,30,58 376 27,31,20 8934 18,0£0,17 2033 23,0£0,45
2020 25693 | 17,840,10 864 18,240,56 190 13,8+0,93 8769 17,7£0,17 2027 22,90,45
2021 30321 | 21,0£0,11 914 19,30,57 213 15,5£0,97 11153 22,5£0,19 1651 18,7+0,41
2022 33177 | 23,0£0,11 1057 22,3%0,60 209 15,2£0,97 12239 24,7£0,19 1340 15,240,38
ANOVA
F-value 0.0 - 0.0 - 0.0 - 0.0 - 0.0 -
ANOVA 1.0 - 1.0 - 1.0 - 1.0 - 1.0 -
P-value
X?-value 20.0 - 20.0 - 20.0 - 20.0 - 20.0 -
2
X R - R R R
P e 0.220 0.220 0.220 0.220 0.220
06cyxaeHue
PesysnbTaThl MPOBEJIEHHOTO WCCJIe/IOBAHNSA  CYLIECTBYIOT CTPYKTYpPHble MpPOOGJEMBI, KOTOpble MOTYT
CBUJETEJbCTBYIOT O  CTAaOWUJBHOCTM  MOKasaTesJed OOBACHATb OTCYTCTBHE 3HAYUTE/JbHBbIX H3MEHEHUH B
pacnpocTpaHeHHOCTH u 3aboJsieBaeMocTH  Iokasaressax [10,11].

3JI0Ka4eCTBEHHBIMU HOBOOGpPa30BaHUsAMH B Pecny6irike
Kazaxcran 3a nepuoz c 2018 no 2022 roapl. ITH JaHHbIe
COOTBETCTBYIOT MPEABIAYIIMM HCCIeJ0BAaHUSM, KOTOpPbIe
TaK)Xe OTMedasld OTHOCUTEJbHO CTaOUJbHOE COCTOSIHHE
OHKOJIOTUYECKOW C/IyKObl CTpaHbl B MHOCJAeJHUE TO/BI.
OnHAKO BaXXKHO PacCMOTPEThb Pe3y/bTaThl UCC/Iel0BAHUS
B KOHTEKCTe 6oJiee MHUPOKUX TEHJEHLIUH U YCUINH 1O
YJIy4IIeHUI0 OHKOJIOTHYecKoi nomoinu B Kaszaxcrane.

OZHMM M3 KJIIOYEBBIX AaCIeKTOB OO6CYXAeHUs
SIBJISIETCS CTabUJIbHOCTD rmokKasaTeJsieH, 4TO
noATBepkAaeTcsa uccaefoBaHusMu  HyprasueBa K.IIL
(2014) u bamineucona /I.M. (2015), koTopble yKa3bIBaIu
Ha HEeoOX0JMMOCTh yCUJIEHUS OHKOJIOTHYECKOU
MOMOIIH yepes BHeJI[peHHEe KOHLIENTYaIbHbIX
MOAXOJ0B M CTpaTerdyeckux mpeobpa3oBaHud. B ux
pa6otax MOAYEPKUBAJIOCh, YTO HECMOTpPS Ha YCHJIUS,
HanpaB/IeHHble Ha Pa3BUTHeE OHKOJIOTMYECKOW CJIYXKOBI,
BKJIIOYAsl  yJAy4lleHWe JUAarHOCTUKH W  JIeYeHWd,

56

CpaBHeHHE C JAHHBIMH [APYTHX HCCIe[0BaHUH,
TakuX Kak pa6ora AmwupoBoid A.b. (2013) u MamaeBa
M.E. (2013), moka3bIBaeT, YTO OJHUM U3 KJIYEBBIX
$axkTopoB, BJAMSAIIIMX Ha KavyeCTBO OHKOJIOTHMYECKOU
MOMOIIM, SBJIIETCS O00ecleYeHHOCTb COBPEMEHHBIM
BBICOKOTEXHOJIOTMYHBIM 000pyzoBaHHeM. Kak oTMevaroT
aBTOpPBI, BHEJpPEHHEe U HCIO0Jb30BaHHE MePeJOBbIX
TEXHOJIOTHH OCTaeTCsl OrpaHUYeHHBIM, YTO MOXET ObITh
NPUYMHON HEeJOCTAaTOYHOW J[AUHAMMKHU YJIy4lLIeHUH B
MOKa3aTessX JiedeHHs1 W BBDKHBAEMOCTH IALMEHTOB
[12,13].

Pa6ora Hyprasuesa K.I. (2015) u KaigapoBoit
J.P.(2019) 1 mokasbIBaeT, yTo peanusarnus KommniekcHoro
JIaHa 10 60pb6e C OHKOJIOTUYEeCKUMHU 3a60JI€EBaHUSIMU HA
2018-2022 rozbl fasa onpe/iesieHHble pe3yibTaThl, 0 HAKO
OHU OKAa3a/IMCh HEAOCTAaTOYHBIMU [IJIsi 3HAYUTEJbHOIO
yAydllleHusi Oo6lled CTAaTUCTUKUA 3ab60JIeBaeMOCTH U
cmeptHOCcTH [14,15]. HccnepmoBanune Kynanosa B.IIL
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(2015) Takke noAYEpPKUBAET, YTO BHEJPEHHE CTAaHAAPTOB
OKa3aHUsA OHKOJIOTHUYECKOH  IOMOIM  HaceJeHHIO
NPUHEC/IO TIOJIOKUTE/IbHbIe U3MEHEHHs, HO HUX 3PPeKT
MoOr 6BITb OrpaHUYeH HepaBHOMEDPHBIM pacnpejie/ieHueM
pecypcoB ¥ HeZJlOCTaTOYHBIM 0XBaToM [16].

Uccnepoanue EpémbaeBoir A.A. (2021), B
KOTOPOM  HCIIOJIb30BaJlaCb  MOJeJib  aBTOPErpeccuu
W TNPOUHTErPUPOBAHHOM CKOJIb3sALlEW CpeAHeN s

OLEHKH [JIMHAaMHKH OHKOJIOTMYecKoW 3a60JieBaeMOCTH
W CMEpPTHOCTH, NOJTBEPXKJAeT HEOOX0JUMOCTb 6oJsee
JleTaJIbHOTO aHa/IM3a paKTOPOB, BIUSIOLINX HA U3MEHEeHHsI
B OHKOJIOTMYeCcKO# ctaTtucTuke [17]. [IpuMeHeHue GoJiee
CJIOXKHBIX CTATUCTUYECKUX METO/IOB B UX PA6OTe YKa3bIBAET
Ha BO3MOXXHOE HaJMYMe JIATEHTHBIX IepEMEHHBIX,
KOTOpbIe He YYUThIBAJIHUCh B HALllEM UCC/IeJ0BaHUH.

B mpoBeseHHOM  UCC/IeAOBAaHUU  OCBelleHbI
KJI0YEeBble  HAIpaBJIEHWs, TaKhe KakK y/y4lleHdue
JUArHOCTUKU W JiedeHUs Ha aMOyJaTOPHOM 3Tale, YTo
CIOCOOCTBYET CBOEBPEMEHHOMY BBISIBJIEHHIO W Havyaly
JIe4EeHHUsI OHKOJIOTHMYEeCKHUX 3a00JsieBaHUU. JJaHHBIN MOX0/,
M03BOJISIET CHU3UTb HArpy3Ky Ha CTAallMOHApHOE 3BEHO
M TOBBICUTbH JOCTYIHHOCTb MEJMIIMHCKOM IMOMOIUM JJist
nanueHTos [18].

Pesy/ibTaThl HCCIelOBaHUS N0Ka3bIBAIOT,
YTO CBOEBPEMEHHble CKPUHUHIOBblE MEPONPUSITHUS
3HAUMTEJIbHO BJIMSIOT Ha IOKa3aTeJu 3a060J1eBa€MOCTH U
CMEPTHOCTH, 103B0JIsIs HE TOJILKO BbISIBJISTDH 3a00J1€BaHHUS
Ha paHHUX CTaJAMsAX, HO W YJIy4llaTb IPOTHO3bI JJIs
NalMeHToB.  JTO  IOAYEPKHUBAET  HEOOXOJUMOCTb
IOCTOSTHHOIO MOHUTOPHWHTAa M aJanTaldd [porpamm
CKPUHUHIa B  COOTBETCTBUHM C  HM3MEHSIOLIUMUCS
3MU/IEMHUOJIOTMYECKUMU JJaHHBIMHU [19].

B METOIUYEeCKUX peKoMeHAausAX s
MeAUIMHCKUX pa6oTHukoB [IMCII akueHT caenaH Ha
BHe/ipeHHe NPUHIMIIOB OHKOHACTOPOXKEHHOCTU U paHHeH
JUArHOCTUKMA  3JI0KAQYeCTBEHHbIX  HOBOOOpPa30BaHUM
cpeau HaceJIeHUs KaszaxcraHa, KOHKpEeTHbIe
CTpaTerud U MeTOJO0JIOTUM [Jisi MOBBILIEHUS YPOBHS

BbiBOAbI

B 1mesiom, pe3ysbTaThl HaLlero HUCCIe0BaHUsA
HOATBEPXK/JAIT BBIBOJbI JPYTMX aBTOPOB O TOM, YTO
B KasaxcraHe Heo6X0JMMO MPOAO/DKATb YCHUJIHUS 110
COBEpLIEHCTBOBAHHUIO OHKOJIOTHYECKOH CJTYKOBI,
B YacTHOCTH, V/eJsis BHHMaHHe pPaBHOMEPHOMY
pacnpejie/IeHUI0O PeCcypCcoB, YIYYIIEHWI0 JOCTYIHOCTH
nepeOBbIX TEXHOJOTMH U MOBBILIEHHID KavyecTBa
MOHUTOPUHIAa M OLEHKU IPOBOJHMBIX MepOIPUATHH.
JTo mno3BosUT 6osiee 3GPEKTHUBHO CHPABJAATHCA C
BbI30BaMH B 06JIACTH OHKOJIOTMYECKOW MOMOLIM |
JIOCTUTaTh 3HAYUTEJbHBIX YJAYYLIEHUH B MOKa3aTessaxX
3a60J1eBa€MOCTH U BbDKUBAEMOCTH.

KoHndmkT uHTepecoB. He 3asBsieH. /laHHBIA

JlutepaTtypa

OHKOHACTOPOXXEHHOCTH CPeAy MeAULMHCKUX PA6OTHUKOB
CIIOCOGCTBYET Y/IY4LIeHHI0 oKa3aTesed JUarHOCTUKY Ha
pPaHHHUX CTAAUAX 3a60JIeBaHHUA. ITO OCOGEHHO BaXKHO JJIsI
CHIDKEHUS] YPOBHSI CMEPTHOCTH W YJIy4llleHHsl KauyecTBa
JKM3HU ManueHToB [20].

B eJioM, JaHHbIe HCCJIeJOBaHUA INOAYEPKHBAIOT
3HA4YUMOCTb HUHTEerpanguu pPas/IMdHbIX TIOAXO0A0B )4
CTpaTeI‘I/Iﬁ B OHKOJIOTHYEeCKOH IMoMOIIH, HaA4YWHaA OT
aM6yJIaT0pHOFO JIeHeHUd W CKpPUHHWHra /10 BHeApPEHHA
NMPUHIWUIIOB OHKOHACTOPOXXEHHOCTH. Bce aTm Mepbl
HalpaBJIEeHbl Ha YJydlIeHWue KadecTBa Me[[I/ILU/IHCKOf/'I
MOMOIIIM U CHUXEHHEe CMEPTHOCTHU OT OHKOJIOTHYECKHX

3a60JieBaHMM, YTO OCTaeTCd KJIYEeBOM 3ajaden
3/[paBOOXpAHEHHUS B PETHOHE.
OZHMM W3  CHJbHBIX  aCIIEKTOB Hallero

WCCJIeJOBAaHUSl SIBJISIETCA MCIOJIb30BaHWE Pas3/IMYHbIX
CTAaTUCTUYECKUX METOJ0B JJis aHa/h3a JaHHBIX, TaKUX
kak ANOVA u xputepuil x?, 4TO NO3BOJSET BLIABUTH
BO3MOKHble 3aBUCHUMOCTU M U3MEHEeHHUS B IOKas3aTessax

33 aHaJIM3UPYeMbld mepuoZ. ITo  obeclneyuBaeT
KOMIIJIEKCHBIH MOAXO0/] K OLleHKE JJaHHbIX.
OpHako CYyLIECTBYIOT u onpejesieHHbIe

orpaHuyeHus. Bo-mepBbIX, Hcc/leJ0BaHUEe OXBaTblBaeT
TOJIbKO JaHHble 3a OrpaHUYeHHbIH nepuof (2018-2022
rO/ibl), YTO MOXKET He OTPaXKaThb A0JIFOCPOYHBIE TeHJeHLIUU
Y u3MeHeHUs. Bo-BTOpPBIX, orpaHUYeHHOE UCN0JIb30BaHUe
COBpPeMEHHBIX MEeTOJ0B aHa/M3a BBDKHBAEMOCTH, TaKHUX
KaK perpecCHOHHbI aHanus Kokca, MoOXeT CHHXaTb
TOYHOCTb OLIEHKH BJIMSIHUS pa3/IMYHBIX (aKTOPOB Ha
pe3y/bTaThl JIeYeHHUs.

JlOTIOJTHUTENTBHO, Halue HcceloBaHNe
boKycHupyeTcs: NpeUMyIeCTBEHHO Ha KOJWYeCTBEHHBIX
NoOKasaTesNssX U He YYUThbIBAeT KauyeCTBEHHbIE aCMEKTBI
OKa3aHWs  OHKOJIOTMYECKOH IOMOLIM, TakKhe Kak
YZ,0BJIETBOPEHHOCTb MALMEHTOB, JOCTYIHOCTb JIe4EHHS
U IICUXOJIOTMYECKasl TMOAJEPXKKA, UYTO TaKXKe BaXKHO
JUI TIOJIHOTO IOHMMaHHUA 3PQPEKTHUBHOCTH CUCTEMBI
3/IpaBOOXpaHEHUSI.

MaTepHaJl paHee He OBLI NnpeacTtaBjeH Ha paCCMOTpEHHE
B Ipyrye u3gaHus.

dunaHcupoBaHue. [lpy 1npoBejeHUM [JaHHOHU
pa6oTel ¢UHAHCHpPOBAHME CTOPOHHUX OpraHM3aLUA U
MeJMIMHCKUX IPe/iICTAaBUTEJIbCTB He OCYLeCTBJISAIO0Ch.

Bkiaa aBTopoB. Konuenrtyanusauusa - TA,;
MeTogosiorus - T.A.; mpoBepka — TA.; popManbHbIN aHATU3
- TA,; HanMcaHYe (OpUrHMHA/JbHAsA YepHOBasl MOATOTOBKA)
- TA;; Hantucanue (0630p U pegakTUpoBaHue) - T.A.

ABTOpBI COTJIacoOBaJU Mexy coboi
OKOHYaTeJIbHYI0 BEPCUI0 PYKOIMCH U mojnucaau Gopmy
nepesiayd aBTOPCKUX Ipas.
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Tyninaeme

Kamepai icikmep asnemde, oHbulH iwinde KazakcmaHnda esim-sjicimimHiH dcemekwi cebenmepiniy 6ipi 6osavin kaaa 6epedi.
MamanoaHOvipblaran emdeydi kasxcem ememiH Il KAUHUKA/AbIK MONMarbl HAYKACMAP OHKO/02USAbIK HAykacmapduly edayip 6esiei
Kypatiosl. I KAauHukaablk monka xupypaus, Xumuomepanusl, paduomepanus yicaHe 6acka adicmepdi Koca, icikke kapcol 6esaceHdi emdeyoi
Kascem ememin Haykacmap Kipedi. bya monmarbsl emdeydiy muimdiniei meH emip cypy deHeelli yakmulabl duazHocmukara, muicmi emdeyze
JicaHe Kapcwul kepceminimoepdiy 6oayviHa mikesell 6alinanbicmsl. Kamepai icikmepdiy mapaayeiH 3epmmey JicaHe nayueHmmepoiy 0cbl
caHamul apacbiHoa emoeydi manday OHKO/N02USAbIK KeMeKmi jcakcapmy cmpameausnapuliH a3ipaeydiy Manbi30el acnekminepi 604bin
maéuiaadul.

3epmmeydiy makcamol: 2018 xcvindan 2022 xcvlara Odetiinei kezeHde Kazakcmau PecnybaukacviHoa Il KAUHUKA/bIK MONMarsl
nayueHmmep apaceiHda kamepi icikmepdiH mapasyelH 6aranay xaHe emoey HomucesepiH maaoay.

9ddicmepi. 3epmmey 2018 xcaHe 2022 sicblardap apanbiFblHOarsl 11 KAUHUKAIbIK monmarsl nayueHmmepdi emoey ecenmepi ascblHOa
JHcuHaarad depekmepdi natioananosl. Emoeydiy mapaaysl meH muimoinieiHiy kepcemkiwmepin canbicmblpy ywin ducnepcusiiblk maaday
(ANOVA) scame x? kpumepuiliH Koca aaraHda, cmamucmuKaablk maadayaap xypaizinii.

Hamuoicenep. Tanday kepcemkendell, 2018-2022 xcvindap apanaviFrbiHoa Il KAUHUKAAbIK monmarbl nayueHmmep apacsiHoa
mapasy Kepcemkiwmepi canbicmuipmaabl mypde mypakmut 60.1uin Kaadbl. Jucnepcusiavik maaday (ANOVA) scare x? kpumepulli scoladap
6olibiHWa alimapablkmatii atiblpMauwbLIbIKMapobl AHLIKMAFaH KoK, 6ya emdesayde dcaHe nayueHmmepoiy emip cypyiHde atimapavikmatil
e32epicmepoil #oKmblFblH Kepcemedi.Kiwizipim npoepecmin Hezizei cebenmepi #oFapbl MexHOA02USNbIK #a60blkMmapMeH HemkKiaikciz
Habdvlkmany xHcaHe pecypcmapdsl 6ipkeaki 66y 60406l [JuazHOCMUKAHbL Hcakcapmy HaHe emdey cmaHoapmmapsiHblY OpblHOAAYbIH
6akbL1aydbl Kywelimy Kaxcemmisizi aman eminoi.

KopbimbiHdbl. 3epmmey Hamudicesnepi Kazakcmanoa oHK0/102UsIAbIK KeMeKmi dcemiadipy 6olibiHua Kyw-sicieepoi xcanracmuipydbly
MaHbI30bLALIFbIH Kopcemedi. Tapasy MeH emoey KepcemKiumepiHiy mypakmulabiFel KAUHUKAAbIK monmarel I nayuenmmepoiy emdeny
Hamuoiceaepi MeH eMIp CypyiH JcaKcapmy ywiH Koa10aHbicmarbl cmpamezusiaapdsl Katima Kapayodbl dcaHe pecypcmapdbl Makcammyl mypoe
6e.1y0i masaan emeoi.

Tyiiin ce3dep: Kamepai icikmep, Il kAuHuUKa/bIK mon, mapanysl, emoey, Kazakcmat, OHK0102Us/1bIK KOMEK.
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Abstract

Malignant neoplasms remain one of the leading causes of mortality worldwide, including in Kazakhstan. Patients in the second clinical
group, who require specialized treatment, make up a significant portion of cancer patients. The second clinical group includes patients who
need active anti-tumor treatment, such as surgery, chemotherapy, radiotherapy, and other methods. The effectiveness of treatment and survival
in this group depends on timely diagnosis, adequate treatment, and contraindications. Studying the prevalence of malignant neoplasms and
analyzing the treatment outcomes among this category of patients is crucial for developing strategies to improve oncological care.

The aim of the study was to assess the prevalence of malignant neoplasms and analyze treatment outcomes among patients in the
second clinical group in the Republic of Kazakhstan from 2018 to 2022.

Methods. The study utilized data collected from reports on the treatment of patients in the second clinical group from 2018 to
2022. Statistical analyses, including analysis of variance (ANOVA) and the chi-square test, were conducted to compare the prevalence and
effectiveness of treatment across different years.

Results. The analysis revealed that the prevalence rates among patients in the second clinical group remained relatively stable during
the period from 2018 to 2022. Analysis of variance (ANOVA) and the chi-square test did not show significant differences across the years,
indicating a lack of substantial changes in treatment and patient survival. The main reasons for the modest progress were insufficient access
to high-tech equipment and uneven resource distribution. The study highlighted the need for improved diagnostics and enhanced monitoring
of treatment standards.

Conclusions. The study's findings emphasize the importance of continuing efforts to improve oncological care in Kazakhstan. The
stability of prevalence and treatment outcomes indicates a need to revise existing strategies and focus on more targeted resource allocation to
enhance the treatment outcomes and survival of patients in the second clinical group.

Keywords: malignant neoplasms, second clinical group, prevalence, treatment, Kazakhstan, oncological care.
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umeHu akademuka H./]. Bamnenosa, Acmana, Kazaxcman. E-mail: B.m.u.80@mail.ru
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Pe3wome

Taxcenvle KOMNnpecCuoHHble OCKoJ/ib4ambule u 83pbl8HblEe nepesiombsl mesa NO3B80OHKO8 mpe6ywm
Xupypau4eckozo JleyeHus Cc soccmaHos/s1eHUeM onopocnoco6Hocmu GeHmpa./IbHOlj KOJIOHHbI. Ha ce200HA
NpuUMeHArmca 68 Je4yeHuu JaHHO20 suda nepesiomos markice npumeHsarmces Me3eHXuMda/1bHble cmeosiosble KJ/s1emku.

Llesnv uccnedosaHusi: aHaau3 pe3yabmMamos MpaHchedUKYAsIPHOU NAACMUKU mesd NO380OHKA C epaHy/AaMu HUKeaAuda mumaHa e
cmecu ¢ MCK.

Memodebl. B uccaedosaHue gkatoveHo 102 nayueHmos ¢ HeCMabu1bHbIMU, HEOCA0HCHEHHBIMU NepesoMaMU 2PYOHO020 U NOSICHUYHO20
omades108 N03860OHOYHUKA, ONepuposaHtble U3 0op3aabHo20 docmyna 6 omdeaeruu Tpagmamosoauu Nel, HayuoHarbHo20 HaQy4H020 YyeHmpa
mpasmamo.io2uu u opmoneduu umeHu akademuka bamnenosa H./l. 8 nepuod ¢ 2022 no 2023 a.

Pesynbmamul. B xo0e nposedeHH020 ucciedo8ausi 6bli0 8blIsIB/AEHO, YMO Memod MpaHcnedukyaspHol gukcayuu ¢ naacmukoli
mesa noseonka zpanyaamu NiTi e cmecu ¢ MCK nossoasiem ycmpaHums Kugomuueckyto degpopmayuro no36oHOYHUKA, 80CCMAHOBUMb
8blcOMy me/1a N0380HKa 8 cpedHeM Ha 94,2+11,2 % u npusodum K He3Ha4umMeAbHol nomepe koppekyuu, a npumenerue MCK cnoco6cmsyem
YCKOpeHUio peceHepayuu KOCMHOU MKaHU U mepanesmuyecku 6€30naceH Npu UCN01b308aHUU 8 MPABMAMO102UU U 0pmoneduu.

Bbt600bL. I[Tpumenerue MCK cnoco6cmayem yckopeHulo pezeHepayuu KOCmMHOU MKaHU CO21AaCHO KpUumepusiM OYeHKU KOHCoAudayuu
KocmHol mkaHu no Bridwell u mepanesmuyecku 3gpgpekmugeH u 6ezonaceH npu UCN016308aHUU 8 MPABMAMO.102UU U OpMoneduu.

Knatouesvie caosa: nepesiom mesid n0360HKA, Me3eHXUMa/IbHble CMB0/108ble KJAEMKU, N/1IacmukKa me/1a N03680HKA, HUKeaud muma.
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BBeaenue

Tsxenbie KOMIIpECCUOHHbIE OCKOJIb4YaThIe
U B3pPbIBHbIE II€pe€JIOMbl TeJI I03BOHKOB Tpe6y}0T
XHUPYpru4deckoro JiedeHUus C BOCCTAaHOBJIEHHUEM

0TMOPOCIIOCOGHOCTH BEHTPA/IbHOM KOJIOHHBI. BbInoiHEeHHE
nepeJiHero COH/AMJI0/Ie3a, a IPU MOKa3aHHAX, B COYeTaHUH
c 3agHed O¢uKcanuedl NOBPEX/JIEHHOTO I[03BOHOYHOTO
JIBUTATEJIbHOTO CEerMeHTa 3a OJHy ONepaluio NMPUBOJUT
K XOpOIIMM pe3y/bTaTaM, HO SIBJISETCS TPaBMAaTHYHOM,
HPO/I0/KUTETbHON, TEXHUY€CKH CJIOXKHOH M BJIeYeT3aco60H
BO3MOKHOCTb COXpPaHEHHUs 60JIM B 06J1aCTH XUPYPTUYECKUX
npoctynos [1,2]. OnepaTUBHbIE METO/IbI U3 OJHOT'O JOCTYTIA
MO3BOJIAIOT 3HAYUTEJIBHO CHU3UTb TPAaBMAaTHYHOCTb
XUPYPruUYecKoro BMeLIaTeJbCTBA, YTO JAaeT BO3MOKHOCTD
BBINOJIHUTD CTAaOUJIM3alMI0 IEPEeHUX U 38/JHUX CTPYKTYP
3a OJHY ONepalyio, HO NMPOJOJLKUTENbHOCTh ONepaluu
3HauuTesbHa [3]. [lpuMeHeHMe TpaHCHEAUKYIAPHON
buKcanuil ¢ TpaHCHeAUKYJSIPHOM IUIACTUKOH Tesa

MaTepI/IaJIbI M MEeTOo/Jbl

[Tocne rocnuTasIM3al My B CTALLMOHAP BCE MALMEeHThI
3anoJiHSJId HMHQPOPMHUPOBAHHbIE COTJIacUsi 06 y4acTHH
B HCC/AEe[OBAaHUU C OAOOGpEeHHs ITUYECKOHM KOMHCCUHU
HanuoHa/sbHOTO HAy4YHOro I€HTpa TpPaBMAaTOJIOTUH U
opTomeAMu HUMeHM akajeMuka barmenoBa H./J. (Nel,
or 04.02.2021r.) AcraHa, Pecny6bsuka KazaxcraH, u
XenbCHHCKOU Jeksapanuud 1964 roja ¥ mocaefyroIux
MO PABOK K HEH.

MaTepuasoM [Ajs1 HacTosiuied paboThl SIBUJIHCH
102 nauueHTOB C HeCTaOWUJIbHbIMU HEOCJ0XKHEHHbIMHU
nepesjioMaMM TPYAHOTO W TMOSICHUYHOIO  OTZEJIOB
M03BOHOYHHKKA ONEPUPOBAHHbIE U3 O0P3a/JbHOrO JOCTyNa
B oTjeseHUn «TpaBMartoJsioruu Nel», HHITO um. akan.
batnenoBa H./l. B nepuog c 2022 no 2023 rr.,, Bo3pacTe
oT 18 o 62 neT, cpefHU Bo3pacT coctaBua 41,36+10,15
JIET, MY4HMH 66110 59, UL xKeHckoro nosa — 43. TpaBMa
NoJiydeHa HpHU JOPOKHO-TPAHCIOPTHOM MPOUCIIECTBUU
(ATIT) 31 6oabHBIX, B 6bITY — 34, HAa NPOU3BOACTBE — 12,
CIOpTUBHAs TpaBMbl - 13 moCTpajaBLIMX U NaJeHUe
TSKECTU Y 12 manueHTOB. Y Bcex GOJIbHBIX IEPEIOMOB
ObIIM  HeCTaOWJbHBIMH, HEOCJOXKHEHHbIMU. Y 32
60JIbHBIX TPaBMbl 6blyIa U30JMpoBaHHasA U y 70 60JIbHBIX
coyeTaHHasl.

B HuccieJoBaHWA BKJIOYEHbl IMallMEeHTbl C
HEOCJIO)KHEHHBIMH, HeCcTaGUJIbHBIMU nepesoMaMu THIIA
Awu B, rpyAHOro ¥ nNOoACHUYHOIo OTAEJ/IOB IO3BOHOYHUKA,
OleprupoBaHHbIE U3 AOP3aJIbHOI'O AOCTYIIA.

CJIOMaHHOTO TI03BOHKA TIpaHyJaMH HHKeJUAa THUTaHA
B CMeCH C Me3eHXHMaJbHO-CTPOMAaJbHbIMH KJIETKaMHU
(MCK)  oOecrmeyuBarOT  HaJIeXKHYI0  CTaOWJIM3ALUIO
HOBPEXJAEHHOr0 IM03BOHOYHO-/IBUraTeJIbHOTO CEerMeHTa
(ITAC), BOCCTAHOBUTL BBICOTY CJIOMAaHHOIO I03BOHKA
[4,5] u yckopUTb penapaTHUBHYIO pereHeparyio KOCTHOH
TKaHU [6]. CTBOJIOBbIE KJIETKH, OJy4YeHHbIe U3 )KHPOBOH
TKaHM, KaK I[O0Ka3bIBAIOT MCCJIeLOBAHUs, 3acesHHbIe
Ha TIpaHy/bl HUKeJWAA TUTAaHA, MOTYT CIOCOGCTBOBAThb
nuddepeHIIMPOBKe 0CTE06J1aCTO-MOJOOGHBIX KJIETOK, YTO
IPUBOJUT K 06pa30BaHHUI0 CTPYKTYpP CXOXel ¢ ry6yaTod
KOCTbI0 [7], TeM caMblM B CBOI0 O4Yepesib MO3BOJISET
JOCTUTHYTb pereHepal iy KOCTHOM TKaHU.

l.lenb HUCCIeJ0BAHUA: AHaJIN3 pe3y/bTaTOB
TpaHCHe,E[PIKyJIHpHOﬁ IJIAaCTUKHU TeJsia IO3BOHKaA C
rpaHy/JlaMU HUKeJINJa TUTaHa BCMeCU CME€3eHXNMaJIbHbIMU
CTBOJIOBbIMHU KJIETKAMH.

B 3aBHCUMOCTH OT BH/ia KOCTHO-IJIACTUYECKOTO
MaTepuasa 60JbHbIe OCHOBHOM I'PYIbl GbLIN pa3/ieseHbl
Ha /iBe TPYIIIbl UCC/I€J0BAHUS:

- rpynna I (n=50; 49%) - mauueHTHI C lepesjoMaMu
IPYAHOTO W MOSCHUYHOIO OT/JEJO0B I03BOHOYHHKA,
ONepUpPOBaHHbIE METO/IOM TPAHCIEAUKYISIPHOH IJIACTHKH
TeJla CJIOMaHHOTO N03BOHKA IPaHyJ/laMy HUKeJIW/1a TUTAHa
(NiTi);

- rpynna Il (n=52; 51%) - nanueHTHI C IepesioMaMu
IPYAHOTO W MOSICHUYHOI'O OT/JEJOB I03BOHOYHHKA,
ONepUpOBaHHbIE METO/OM TPAHCIEAUKYISPHOH IJIACTUKH
TeJla I03BOHKA I'PaHy/laMM HUKennAa TuTaHa u MCK;

MeTop, CTaHJAPTHOM cioHusorpadun
MOBPEX/IeHHbIX CErMEHTOB IMO03BOHOYHHUKA B MpsAMOU
U OGOKOBOM WpOEKIUAX TpOBeJleH HaMU y BCeX
Ha6J/II0/IaBIINXCS MAalMeHTOB MNP IOCTYIJEHWH, IOCIe
omepauud U mepuozie oT 4-6 u 9,12 u GoJsiee MecsIEeB.
CTeneHb HaK/JOHAa KpaHUAJbHOM M  KayJaJbHOH
MOBEPXHOCTEN TeJsia NMO3BOHKA OMNpeJessiiii 10 HUHJEKCY
KJIMHOBH/HOTO no3BoHKa (UK) [8].

06'beM BBOJUMBIX MJIACTHYECKUX MAaTEpHAJIOB J1Jisl
MOBPEX/IEHHOT0 T03BOHKA PacCYUTHIBAICA 1O Qopmyse
(PucyHnox 1), mo3BosisiloLiel onpeiesnuTb HEOOGXOJUMYIO
BEJIMYUHY [IJIsl TIOJIHOU KOPPEKLUH JepopMaluu Tesa [9].

Vg = aR*(hy = hyb, rac:

By — BAICOES TS DNTIBONES 30 EOMSROCINN, A5l

By = MACHIEN EALS (NI SONIES (0N KOMETPEEEN, MM

PucyHok 1 - @opmyaa pacuema 06vema Heo6X00UMO20 NAACMUYECKO20 Mamepuad 015 NoIHOU KoppeKyuu
dedpopmayuu mesa no3goHKa

MeTton  koMmmbloTepHOW  ToMmorpaduu  (KT)
MOBPEX/IEHHbIX CETMEHTOB IPUMEHSJICS TPH NOCTYILIEHUH
nainyeHTa M B Ipollecce JieueHHs. JTO HCCIe[j0OBaHHe
[03BOJISIJIO YCTAaHOBUTh THII IEPeJsIoMa 10 KaccuprKauu
(mo Magerl et all, 1994) [10]. KinHuuyeckass oueHKa

KayecTBa JKM3HU MAlMeHTOB MPOBOAMW/IACH C IMOMOIIbIO
BU3ya/IbHOU aHa/I0roBoH mKasel 6014 (BAL) n OnpocHuka
OcBectpu [11, 12], a olleHKa pereHepanuy KOCTHOH TKaHU
B IIOCJIEONIEPAIMOHHBIN NepHuof NMPOBOAMUJIACH COIVIACHO
kinaccudukanuu (o Bridwell et al,, 1995) [13].
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MeToauka 3aroTOBKU GHOKOMIIO3UTHOTO
MaTepHasaa. 3abop MOJKOXHOTO >KHMpa U3 mNepefHeil
OGPIOIIHON CTEHKH NMPOBOAUWJIM IOJ MEeCTHOM aHecTesunel
CrelyaJbHO 3aroTOBJEHHBIMU UIVIaMU. 3aTeM 3a6paHHbIN

J)KUPOBOM CJIOH MOAKOXXHOTO JKMpa OTHpaBJsAJICA B
«HauuoHanbHbIH LleHTp BruotexHosoruit» As 06paboTku
B CreljMaJbHOM KOHTeHHepe, I/le U3 61onTaTa BblAeNAIUCh
aytosiornuHble MCK [14] (PucyHok 2).

PucyHok 2 - 3a60p n00KONMCHO20 Hcupa u3 nepedHell 6prowHol cmeHKU 3a deHb do onepayuu hod MecmHoll aHecmesuell cheyuaabHo
3020M0BAEHHbIMU U2AAMU

[locnie o06paboTKM MaTepuas [JOCTaBJseTCS B
onepalroHHY0. Bo BpeMs omnepanuu GbLI UCIOJIb30BaHbI
rpanysabl  NiTi, KOTOpbId 3aTeM HCHOJb30BajJU C
BbigesieHHbIM MCK. 3To o6ecneyuBasio BO3MOXKHOCThb
HCIIOJIb30BaHUSI UMIJIAHTAaTa B KayecTBe HHKy6aTopa
HOCUTeJISA JJisl KJIETOK OCTeOreHHOH fuddepeHUPOBKHU.

TexHUKA BbINOJTHEHUS IIJIACTUKH TeJIa NO3BOHKA
C MCHO0JIb30BaHMEeM GHOKOMIO3WTHOTO HMMIJIAHTA Ha
ocHoBe rpaHya NiTi u MCK. Onepauuu BBINOJIHSJIUCH
nanyeHTaM  II0J,  3HJOTpaxealbHbIM  HApKO30M C

ucrnosib3oBanueM O-arm M ¢ HaBUTalMOHHOW CTaHLUMEH
Stealth Station. B mnosioxkeHMH O60JIBHOTO Ha »XUBOTE,
npeABapyUTeJbHO NpPHAAB pa3rubaHue NalueHTa Ha
ONepalliOHHOM CTOJIe, C moMoliblo O-arm HPOU3BOAUIH
Ocyu1ecTBIISIN

pasMeTKy olepairoHHOIo 1oJid.

TPaJULUOHHBIA CPEJUHHBIH JIOCTYNl K MO3BOHOYHHUKY
CO CKeJIETUPOBAaHMEM OCTHCTBIX OTPOCTKOB, 3aJHUX
MIOBEPXHOCTEH CYCTaBHbIX Nap U OCHOBAHMS MONEPEYHbIX
OTPOCTKOB. PacmnosiokeHHe M NPOTSKEHHOCTb JIO0CTyIa
3aBUCEJIM OT YPOBHS MOBPEXAEHHS W KOJIMYECTBA
MIOBPEX/IeHHbIX TI03BOHOYHBIX CETMEHTOB. B COOTBETCTBUHU
C aHATOMUYECKMMM OPHEHTHUPAMM B KOPHAX JAyXKeK
[I03BOHKOB, CMEXHBIX CO CJIOMaHHbIM, (GOpPMHUPOBAIU
KaHajla ¥ YCTaHAaBJMBaJW  TPaHCIeAUKYISPHbIE
BUHTBL. Ha OZHOM M3 CTOPOH 3aKpEIUISJIM CTEPKEHb B
BUHTAX WM INpHJABaJM 3KCTEH3UI0 M JAUcCTpakuuio. Ha
MIPOTHBOIOJIOXKHOH CTOPOHE B IeAUKYy/le CIOMaHHOIO
03BOHKa GOPMHUpOBa/IM KaHasl. [l BBeJleHUs] KOCTHO-
3aMellalolero Marepudajsa pa3paboTaHO YCTPOMCTBO
(Pucynok 3) [15].

PuCyHOK3 - [lnacmuka mesia no380HKA ¢ ucncmbsosal—luemycmpoﬁcmsa .15 88edeHUs KOCmHo-3ameujaroujeco mamepua/aa u
npoyecce umn/aaHimayuu audpoze/m

[lo cdopmypoBaHHOMY KaHaIy yCTaHABJIWBAIH
pa3paboTaHHOe YCTPOWCTBO [iJis BBEJEHHUS KOCTHO-
3aMeLlaIlero MaTepraaa TaKUM 00pa3oM, UTO KOHI[€BOH
OTJeJl BOPOHKM MOJBOAWIN Mexzay ¢parMeHTaMHu
TeJjla. 3aTeM 4Yepe3 BOPOHKY YCTPOHCTBA NPU NOMOILHU
TosikaTesiss HarHetasu NiTi B o6beme 6,00+1,09 rpamm.

! i
PucyHok 4 - ®omo penmzeHozpamma nayueHma nocze mpaHcnedukyAapHol pukcayuu u n1acmuku mena NO380HKA € 2pAHYAaMU
NiTi u MCK: A- npsimasi; B- 6okosas npoekyuu

AHaZIOrMYHO ONMCAaHHOMY MeTOAY B KOHTPOJIbHOX
rpyIe NpoBOAWIN IVIACTUKY TeJsla CJIOMaHHOI0 II03BOHKA
¢ NiTi. B mnocneonepanuoHHoM nepuoje 60JbHBIM
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Jlajiee yCTpOMCTBO yaJIsi/d, @ O WITHUXT KaHaJIy BBOAMIN
TPaHCIEAUKY/ISIPHO BHHT, OCYI[ECTBJISJIM 3aKpelJeHHne
CTEp>KHs B FOJIOBKaX BUHTOB, IPeIBAPUTEILHO IPUAaBaIH
JIOIIOJIHUTEJIBHO 3KCTEH3HIO U AUCTPaKLUio (PucyHoK 4).

He3aBHCUMO OT TPyINIbl B TeYeHUe 3 CYTOK Ha3HAYalu He
HapKOTHYeCKHEe aHa/JbleTUKH, aHTUOHOTHKU B TedeHHe
7-10 CyTOK, KOMIIPECCHI0 BEHO3HBbIX KOJIJIEKTOPOB
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HWKHUX KOHEYHOCTEH 3JIaCTUYHBIMH OUHTAaMH WJIH
KOMIIPECCHOHHBIM TPUKOTAXeEM, ¢dusmnorepanuio,
Jle4eOHyl0 QU3KY/IbTYPY W JbIXaTeJbHYH T'MMHACTHKY.

PesyibTaThbl
[Ipu CpaBHEHUU 06mux XapaKTepUCTUK
uccienyeMbix rpynin  HaMHyu ObLIO BbIABJIEHO, 4YTO

GoJIbHbIE BCEX HucciaeayeMblxX rpyni OBbLIM CTaTUCTUYECKH

AKTI/IBI/IBI/IpoBaflI/I NalKMEeHTOB Ha 3 CYTKH I10CJIe oIlepaluu
CO Cb€MHBIM OopTONleJUIECKHUM KOPCETOM.

CONOCTAaBHUMBbl N0 BO3pacCTy, IOJIy, THUIY TPaBMbl, THILY
IepesioMa U MO MOBPEXAEHHOMY OTZAeJy NMO03BOHOYHOTO
crosi6a (p>0,05) (Tabsuua 1).

Ta6auya 1 - CpagHenue obwux xapakmepucmuk [ u 1l epynn (p=0,05)

OCHOBHbIE XapaKTEPUCTUKHU I rpynna Il rpynna
M 47,9+138r. 448+121r
Bospacr
XK 52,7+14,5T. 534+13,7r.
M 60% 57,4%
MMon
XK 40% 42,6%
AT 30% 31,9%
B 6bITY 32% 29,8%
THII TPaBMBI Ha npousBozcTBe 12% 12,8%
CropTuBHas 12% 14,9%
[apeHue TsKECTH 14% 10,6%
Tun nepesoma no A 70% 70%
k1accupukanuu A0 B 30% 30%
I'pyAHO# 0T/ T03BOHOYHUKA 58% 57,4%
IMoBpex/jeHHbIN oT/Ee
03BOHOYHHKA I .
OACHUYHBIH OTAE] 42% 42,6%
MT03BOHOYHHKA

B nanbHe#IIeM Xofie UCCIeJOBAaHUS CPAaBHEHHS 110
KpUTEpUsM TIO0Ka3aTeJed KUGDOTHUIECKOH aedpopmanuy,
WK, norepu koppekuuu, BAII u wunpexkca OcBecTpu
NPOBOJWJIMCE IO CpeJHeMy O0OIeMy I0Ka3aTeJo JBYX
vcciesyeMblx rpyni. [Ipu cpaBHEHHH CPOKOB /10 OTlepaliu
HaMU GbLJIO OINpeJie/IeHO, YTO CPOKU BO BCEX MCCIEAYEMBIX
rpynnax He npeBblmaad 10 KkoHKo-AHEH, TO eCcTb
OTlepaTUBHOE JieueHHe y 60JIbHBIX TPOBO/IUJIOCH B pAHHHE
CPOKH I0CJIe TIOJIY4YeHHOUN TPaBMBI.

[lpy cpaBHEHUH MOCJEONEPALMOHHBIX 3HAYEHUU
kupotudecko aepopmanum rpynn (Tabaunma 2) HaMuU
ObLJIO BBISIBJIEHO, YTO JaHHble MoKazaTeau rpynn I u Il
ObLIM CTATHUCTUYeCKU paBHBI (p>0,05). [Ipu cpaBHEHUH
JJAaHHBIX OJIM)KaWlIero ¥ OTAJIEHHOTO MepHoJ 0B HaMHU
ObLJIM [TOJIy4eHbl aHAJIOTUYHbIE Pe3Y/IbTaThL.

Tabauya 2 - CpasHeHue nokazameell Kugpomuueckoll degpopmayuu nozeoHouHuka mexcdy I u Il epynnamu 8 nepuodax do, nocae

onepayuu, 8 6auxcatiwiem u omdaseHHoM nepuodax (& zpadycax)

Mepuo HabIOJeHUs
I'pynna /Jlo onepanuu . "
[Tocsie onepanuu Bavkaimmi OTaaseHHbIH
I(n=50) 10,9+ 1,46 1,4+£1,31 2,7+1,52 3,5+2,42
II'(n=52) 11,5+1,54 1,5+1,87 3,0£1,18 3,6 2,37
p p=0,163 p=0,101 p=0,124 p=0,236
TakuM 06pa3oM, NMpPOBEeJEHHBIA CPaBHUTEJBHBIH  KOPPEKIUH KU OTHUECKON nebopManuu rnocJse
aHaJ/Inu3 rmokasaTeJier KPI(l)OTPI‘{GCKOﬁ ,ue(bopmauym OIIepaTHUBHOTIO JIEYEHUA.
NepUOJI0OB HAO/IONEeHUH yKa3biBaeT 3PpPeKTHBHOCTb CpaBHeHHe CpejHMX [OKasaTeleldl  HMHeKca

METO/JO0B OIIEPATHUBHOTIO JIEHEHHUA [ull rpynIn B OTHOLIEHUH

KJIMHOBHU/THOCTH 00€euX TPy npejacTaBieHo B Tabuuie 3.

Tabauya 3 - CpagHerue nokasameell UK dgyx uccaedyemuix 2pynn 8 nepuodax do, nocse onepayuu, 8 6auxcaiiviemM u omoasaeHHOM

nepuodax (8 npoyenmax)

I'pynna Meproa
Mlo onepanuu Tocsie onepanyuu Bavkaimuit OTjaneHHbIH
I (n=50) 156,5 + 44,61 107,1 £8,32 108,1£9,63 115,7 £12,75
I (n=52) 149,6 £ 29,34 105,3+4,76 106,2 £ 6,75 110,3+7,16
p p=0218 p=0,132 p=0177 p=0,203

[Ipy cpaBHeHHHM IOCJ€ONEPALMOHHBIX 3HAYeHUH
UK rpynn (tabsuua 3) HaMu ObLJIO BBIIBJAEHO, YTO
3HavyeHust UK rpynn [ u Il cpaBusuce (p > 0,05).

TakuM 006pa3oM, NMPOBEJEHHBIA CPaBHUTEJIbHbBIHU
aHasu3 nokasatesned UK ykasbiBaeT Ha TO, YTO METO/,
onepaTuBHOro JiedeHuss | u Il rpynm craTucTHYecKH
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3HAYMMO JIy4llle BOCCTAHABJIMBAET BbICOTY TeJia 03BOHKA
B IOCJeONepallMOHHOM MepHoJie, a B OJMKallieM |
OT[JaJIECHHOM MepuoJiax HabofeHus 3HadeHuss UK 6buiu
pPaBHO3HAYHBI.

CpaBHeHHe MoOKasaTesJed NOTEPU KOPPEKLHH B

nepuosiax HaGJIIo/leHHs NpeJcTaBieHo B Taduauue 4. [Ipu
CpaBHEHUH 3HAYEHUH MOTEPH KOPPEKLUHU TPy (TabinLa
4) HaMH GbLJIO BBISIBJIEHO, YTO JJAHHBIE TOKa3aTeJ ! IPYIIIbI
[ u Il 6611 paBHO3HAUHBIMU (p>0,05) Kak B GuKailiiem,
TaK U B OTJJAJIEHHOM II€PHO/ie HABJII0/IeHUS.

Ta6auya 4 - CpasHenue nokasamesell nomepu koppexkyuu epynn I u Il e 6audscatiwiem u omdaseHHOM nepuodax HabawdeHus (8

epadycax)
Iepuoa HabIOAEHUS
I'pynna
OJIDKAUIITAN OT/IaJIEeHHbIN
[(n=50) 1,3+0,98 24+1,11
Il (n=52) 1,4+1,21 23+1,28
p p=0,421 p=0,368
To eCcThb omnepaTuBHOE JiedeHWe MeToJaMH Il B GimkaliieM nepuojie 6blJIM CTATUCTUYECKU 3HAYUMO

MJIACTUKHU TeJla MO3BOHKA MPUBOJAMWIO K CTAaTHCTUYECKH
3HaYMMO GoJiee HU3KHUM TIOTEPSM KOPpPEKIUH B
OJIMKaWIIeM W OTJaJIEHHOM I[epuoJiax HaGJIIoJeHUs B
000MX TpyNIax, YTo CBfI3aHO C ucnosib3oBaHueM NiTi B
060uX rpymnmax.

Ilpu cpaBHeHUM o06IUX TNOKasaTejsed no BAII
(Ta6sinua 5) HaMu GBLIO MOJIYYEHO, YTO 3HAYEHHUS TPYIIIbI

HUKe TokasaTresed rpynnel I. B otmanenHoMm nepuone
HabJio/leHus AaHHble o BAIIl ocHOBHOUW Tpymnmbl OGBLTH
CTAaTUCTUYECKU 3HAUYUMO HMIKe IoKasaTesied TIpyIbl
I. Ilpu cpaBHeHMM noOKasaTesell no uHAekcy OcBecTpu
(Tabauma 5) HaMU GBIJIO TMOJIYYEHO, YTO 3HAYEHHUSI TPYIIIIEI
Il B GumkaiinieM nepuojie 6bLIM CTATUCTUYECKH 3HAYUMO
HIKe NI0KasaTesiel rpynnsl [.

Ta6auya 5 - CpasHeHue nokazameaeli yHkyuoHaabHol adanmayuu I epynnst do onepayuu, 8 6auxcatiuem u omoaleHHOM hepuodax

HabsaodeHus ¢ epynnoli 11

[lepro/ bl HAGIIOAEHNS, TPYIITBL I 11 p
Jlo onepanuu 7,9+1,50 8,0+ 1,48 p=0,6
BAILI, Ga/iibl GJIMDKaHIIME epuoj, 4,0 £1,45 2,7+1,49 p=0,0018
OT/Ja/IeHHBIN epHOZ, 39+1,48 1,9+1,58 p=0,0014
Jlo onepanuu 35,2 +4,68 32,9+5,89 p=0,26
Hnpexc OcBecTpu GJIMDKaHIIUE epuoj, 23,9 £5,42 21,9 £6,20 p =0,045
OT/JaJIEHHBIN epHoz, 24,2 + 4,68 19,9 £ 3,89 p=0,0011

B oTjgajieHHOM nepuosie HAGJIIOJEHUsT JlaHHbIE
no uHAekcy OcBecTpu ocHOBHOUM rpymnbl (II) 6bLIM
CTAaTUCTUYECKM 3HAYMMO HHW)Ke MOKa3aTeJiel BCeX Py
CONOCTaBJIEHUSI.

[Ipu cpaBHeHUM 06LKX TNoKasaTeseil mo BAII u
nHzAekcy OcBecTpU HaMM ObLIO MOJIyYeHO, YTO 3HAYEHUS
rpynmnsl 1l B 6imxaiiiieM nepuoje 6bLIM CTaTUCTUYECKHU
3HAYMMO HMKe Moka3zaTeseid rpynnel I. B otpaseHHoM
nepuoje HabuswofeHuss JanHble no BAIl u wuHAekcy
OcBecTpd OCHOBHOM rpymnmbl ObLIA  CTaTUCTUYECKH
3HAYMMO HUXKe NoKa3aTesel [ Bcex rpymni.

Jisd  aHajiu3a KOHCOJNMJALMM KOCTHOW TKaHH,
yepe3 12 MecsileB HaMH 6bla NPOBeJeHA CTaHJAPTHAs
cnoHguaorpadpus (tabauua 6), € ILeJbl0  OIEHKH
$opMHpOBaHUS KOCTHOTO 6JI0KA COTJIACHO KJIacCUpUKALUU
o Bridwell.

[lo pesynpraTaM Hallero Ha6J/OAeHUs MPU3HAKHU
KOHcoJujauuu Bo Il rpynme okasaaucb Bbllle, YTO
MO/ TBEPXK/JaeTCs CTaTUCTUYeCKY 3HAYMMBbIMU Pa3IMUUSMU
M YyKasblBaeT Ha 6oJsiee BBICOKYIO 3PPEeKTUBHOCTb
XUPYpPryuyecKoro JieyeHus c npuMeHenneM MCK.

Ta6auya 6 - CpasHeHue nokazamesell pezeHepayuu kocmHol mkaxu no Bridwell

Ouenka I rpynna Il rpynmna p
I 68% (n=34) 75% (n=39) p=0.0015
11 16% (n=8) 17,3% (n=9) p=0.0697
11 10% (n=5) 7,7% (n=4) p=0.5509
I\% 6% (n=3) - -
O6cy:xaeHue
CoryiacHO 3aKJ/JIYEeHHI0 MHOTHX dBTOPOB, MCK Hanpumep, OCTEOLMThI, AAUINOLHUTHI, HeﬁpOHHTbI,
ABJAKTCA OAHHUM U3 HauboJiee NEepCreKTHUBHbIX TUIIOM JHJAOTEe/JIMaJIbHbIE KJIETKH COCyA0B, KapAWOMHUOLMUTHI,

KJIETOK JJIsI KJIETOYHOH Tepamuy, C LeJbl0 YJIydlleHUs
pe3y/bTaToB JedeHus [16]. [lpeMMyiiecTBOM CTBOJIOBBIX
KJIETOK, NOJIyYeHHBIX M3 >KHPOBOM TKaHU 3aKJIOYaeTcs
B TOM, YTO UX MOXKHO COGMpATh y NMaljMeHTa C JIETKOCTbIO
W MaJIOMHBAasWBHBLIM crnoco6om [17]. Kpome Toro,
JlAaHHbIE KJIETKU SIBJISIOTCS MyJbTUIIOTEHTHBIMH U MOTYT
IuddepeHINpPOBATbCS B pasjMyHble THIBl KJETOK,
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B-K]IeTKPl HO,EL)KGJTY,C[O‘{HOI;‘I JKesiesabl M remnaTouuMTbl U
XapaKTepUus3yrTcd HUMMYHOCYIIPpECCUBHbIMU CBOMCTBaMH
Y HU3KOU HMMYHOTr€HHOCTbIO, YTO IIO3BOJIAET 6€e3 KaKux

160-0CJI0KHEHUH  [JOGUTBHCS pereHepanyd  KOCTHOU
TKaHU B 60Jiee KpaTKUH CPOK.
CpaBHUTENbHBIN aHa/In3 rnokasaTeJsen

KupoTHdeckol aAedopManuy, INeprHoAOB HAGIIOAeHUH
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yKa3biBaeT 3¢$QPEeKTUBHOCTb METOJ0B OIEePaTHBHOIO
sedenuss | wu Il rpynn B OTHOLIEHUMM KOppeKLHU
kupoTudyecko gedopManuu  IMocje  ONepaTUBHOIO

JiedeHUus. /laHHbIe CBUJIETEJIbCTBYIOT O TOM, UYTO METOJ,
KOpPOTKOCETMEeHTapHOM ¢QUKcanuu ¢ IJIAaCTUKOW TeJa
no3BoHKa ¢ U 6e3 MCK B mocsieonepaniioHHOM Hepuoje
KOppUTHPOBaJ KUDOTHYECKYIO JedopManuio Ha BecChb
MepuoJ; KOHCOJNUJAIUKU Tes mo3BoHKa [18,19,20]. [lpu
aHa/u3e nokasatesed MK ykasbiBaeT Ha TO, 4TO MeTOZ
onepaTuBHOro JedeHuss | u Il rpynn craTUcTUYECKH
3HAYMMO JIy4llle BOCCTAHABJMBAET BbICOTY TeJia T03BOHKA
B IOCJEOTEPAMOHHOM I[epuojJie, a B OJIMKAWIIEM U
OT/AAaJIEHHOM IepHo/iax HabJroleHus 3HadeHus VK 6bLin
paBHO3HA4HbI. [losiyyeHHble JaHHbIE CBUJIETEJbCTBYIOT
0 TOM, YTO MeTOJi KOPOTKOCErMEHTAapHOW QuKcaluu
C TIJIaCTUKOM Tejia TMoO3BOHKa ¢ W 6e3 MCK B
MOC/IeoTepPalMOHHOM IepuoJie 06ecredyrBa HaZEXKHYIO

MOBBIIIAET ITPOYHOCTH TeJja CJIOMAaHHOT'O TIO3BOHKA U €ro
YCTOWYMBOCTH K KOMIIPECCUOHHBIM Harpyskam IyTeM
BBE/IeHUs] B HEro rpaHy/JMPOBAHHBIX UMIIAHTATOB HJIH
KOCTHBIX TpaHCIUIAaHTATOB. [IpyyeM C yBeJUYEeHHEM
MPOYHOCTH HMIIJIAHTAaTOB BO3pacTaeT YCTOWIHUBOCTH
K COKAaTHI0O ¥ COXPaHEHHI0 BOCCTAHOBJIEHHBIX (GOPMBbI
U BEPTUKAJBHOTO pa3Mepa CJIOMaHHOro Tesa [24].
[locneomepanvoHHble  paHbl y  BCeX  MAlMEHTOB
HCC/lelyeMbIX TPYIN 3aKHJIM [MEePBUYHBIM HaTsHKEHHUEM,
paHEeBBIX OCJHOXKHEHWH He 6bwu10. [lo JslaGopaTopHBIM
JaHHBIM aHaiu30B KpoBH (C-peakTHBHBIH 6eJIOK,
JIEUKOIIUTHI U CKOPOCTb OCEJJaHUS SPUTPOLIUTOB), B IIOCJIE
OTEepallMOHHOM U B NepHo/iax HAGJI0JeHNUs MOBBIIIEHUS
JMONYCTUMBIX 3HAa4eHWH He OblI0, YTO IOJATBEPXKIAeT
TepaneBTHYEeCKyl0  06e30MacHOCTb U KJIUHHUYECKYIO
addexktuBHOCTE MCK mpH macTuke Tejia CJIOMaHHOIO
no3BoHKa B cMecH ¢ NiTi [14].

CTAaGU/IM3AIHI0 TIOBPEXK/JeHHBIX CETMEHTOB I03BOHOYHHKA
Ha BeCb NepUOoJ, KOHCOJIMUAALMHU TeJsl N03BOHKA, N03BOJIAJ
BOCCTAaHOBUTb B OOJIbIIEH CTemeHW BBICOTY TeJa
[21,22]. B xozme wuccienoBaHUsI yCTAaHOBJIEHA NpsiMast
KoppessiniuoHHass cBaA3b Mexay WK u kudoruyeckoit
nedopmanuy B BocCTaHOBJIeHUH onopocnoco6HoctH [1/1C
[23]. To ecTb onepaTuBHOE JiIeYeHUE METOJJAMH MJIACTUKHU
TeJla M03BOHKA NPUBOAWJIO K CTAaTUCTUYECKU 3HAYUMMO
6oJiee HU3KMM IOTEpSM KOPPEeKIUH B OGJKahiieM M
OTAAJIEHHOM TIepuoJilax HaOJIoZiIeHUs B 000MX TpyIIax,
YTO CBsI3aHO ¢ Hcnosb3oBaHueM NiTi B o6oux rpymmax.
[lony4eHHble [aHHBIEe CBfAI3aHbI C TeM, 4YTO MeETO[,
TI® c muactukoit Tesa no3sBoHka NiTi ¢ m 6e3 MCK

PestoMupysi Bce BbllleNlepeuyHUCI€HHOE, MOXKHO
OTMETUTh, 4YTO HECMOTPs Ha AaKTHBHOe pa3BUTHE
MeJIULMHBI, KIMHUYecKas NoTpe6HOCTh B 3¢ PeKTUBHON
pereHepanyMy KOCTed IO-MpeXHEMy OCTaeTcs Ha
BBICOKOM ypoBHe. Ucnosib3oBanue MCK u 6eck/ieTOYHBIX
pereHepaTUBHBIX  IOJXO/I0B IpPOJEeMOHCTPUPOBAJIO
XOopollve pe3yabTaTbl B BOCCTAHOBJEHUH [leQeKTOB
KOCTHOM  TKaHM W  SIBJSIETCA  NEPCIEKTHBHbIM
HanpassieHueM [25]. [is mpoJyKTHBHOTO NPHMeEHEHHUS
MCK B BocCTaHOBJIEHUM KOCTHBIX JlePpEKTOB HEOOXOJUMO
JlaJibHelIlee TUCTOJIOTMYECKOe H3ydYeHHe MeXaHU3MOB
JlelCTBUsI pereHeparuy KOCTHOU TKaHU.

BoIBOJ,

MeTos  TpaHCHeJUKyJAApHOH  ukcauuu ¢
IJIACTUKOW Tesla no3BoHka rpanysamMu NiTi B cmecu c
MCK u Ge3 Hee MO3BOJIAET YCTPAHUTb KUQOTHUYECKYIO
JebopManyio MO3BOHOYHMKA, BOCCTAaHOBUTbH BBICOTY
TeJla NO3BOHKA B cpefHeM Ha 94,2+11,2% u npuBOAUT K
He3HaYUTeJIbHOW NoTepe KOppeKIHH, a npuMeHeHne MCK
CNoCcO6CTBYeT YCKOPEHHIO pereHepaldyd KOCTHOH TKaHU
COIJIACHO KPHUTEpHUSM OLleHKH KOHCOJMJAALMH KOCTHOMH

TkaHu 1o Bridwell u TepameBTHuecku Ge3omaceH mpu
WCII0JIb30BAHUU B TPAaBMATOJIOTMH U OPTOIEJUH.
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Ka/nblHA KeJimipe omblpbin, XUpypausiiblK emoeyoi kaxcem emeodi. Byzinde cbiHbIKMbIH 0cbl mypiH emdeyde Me3eHXUMAbIK OIH Jcacyuanapbl
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Hamuoceci. 3epmmey 6apeiceiHda M/DK-men apasaackan NiTi myliipwikmepimeH oMblpmKa O0eHeciHIH naacmuKacvlMeH
mpaHcneduKyaspablK 6ekimy adici OMbIpmMKAHbIH KUPBOMUKAALIK 0ehOpMAYUSICbIH HCOIFA, OMblpmKa JeHeciHiH 6uikmiciH opma ecennex
94,2+11,2% KaanwvlHa Keamipyae MyMKIiHOIK 6epemiHi scaHe my3emyoiH Wamanbl HoFaayblHa aKesemiHi aHbikmanadel, an MCK KosndaHy cyliek
pezeHepayusiCblH dHcedesdemyee biknasa emedi HaHe mpasmamoao2usida Ko10aHFaH Kesde emoik Kayincis.

Kopetmuindel. M/DK Kosndany Bridwell catikec cytiek miHiHiK koHcoaudayusicblH 6araaay kpumepuiliepive calikec cyliek miHIiHiH
pezeHepayusicblH ycedesdemyze blknasl emeodi dcaHe mpasmamosioaus MeH opmonedusda KoA0anFaHoa mepanesmik muimoi xcaHe Kayincis.

TytiiH ce30ep: OMbIpPMKAHBIH CbIHYbL, ME3EHXUMAbIK OIH JHcacyulaiapbl, OMblpmKa OeHeCiHiH N1acmuKacwl, HuKeAud mumat.
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Abstract

Severe compression comminuted and burst fractures of the vertebral bodies require surgical treatment with restoration of the
supporting ability of the ventral column. Today, mesenchymal stem cells are also used in the treatment of this type of fractures.

Objective of the study: analysis of the results of transpedicular vertebral body plastic surgery with titanium nickelide granules mixed
with MSCs.

Methods. The study included 102 patients with unstable, uncomplicated fractures of the thoracic and lumbar spine, operated on from the
dorsal approach in the Traumatology Department No. 1, National Scientific Center for Traumatology and Orthopedics named after Academician
N.D. Batpenov in the period from 2022 to 2023.

Results. The study revealed that the method of transpedicular fixation with vertebral body plastic surgery using NiTi granules mixed
with MSCs allows eliminating kyphotic spinal deformity, restoring the height of the vertebral body by an average of 94.2+11.2% and leads to a
slight loss of correction, while the use of MSCs accelerates bone tissue regeneration and is therapeutically safe when used in traumatology and
orthopedics.

Conclusions. The use of MSCs accelerates bone tissue regeneration according to the Bridwell bone consolidation criteria and is
therapeutically effective and safe when used in traumatology and orthopedics.

Keywords: vertebral fracture, mesenchymal stem cells, vertebral body plasty, titanium nickelide.
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Abstract

Objective. Analysis of monitoring quality and volume of cancer care, focusing on three key aspects: quality of health services,
organizational measures, and patient perceptions of quality.

Methods. The studies are descriptive and questionnaires were conducted for those who underwent inpatient treatment. We studied
reporting forms on defective cases and control data on volume and quality from 36 medical organizations.

Results. In the provision of medical care, defects were found in 7631 cases (2.6%), the most common violation is "unreasonable deviation
of treatment and diagnostic measures and the provision of services from standards and rules in the field of health care/clinical protocols” - 53%.
In second place is "incorrect registration of accounting and reporting documentation and data entry into the information system" - 8%, and in
third - "unreasonable overestimation of the volume of treatment” - 12.6%. The psychosocial aspect of treatment is practically absent, since the
proportion of consultations with a psychologist and a sociologist among the treated cases does not exceed 1%. The results of the survey showed
that patients highly appreciate the behavior and professionalism of medical personnel, as well as the quality of treatment provided. The least

positive aspects are: information on side effects, rehabilitation services, continuity between sectors and professional qualifications in primary
care.

Conclusion. Monitoring is a necessary but insufficient condition to ensure high quality patient care. Achieving this goal requires
management attention, professional engagement and the allocation of resources to the implementation of modern technologies, including
artificial intelligence, machine learning and other innovative approaches.

Keywords: oncology, organization of care, public health, quality of care, monitoring.
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Introduction

Cancer is the leading cause of mortality both
worldwide and in the Republic of Kazakhstan [1]. According
to the World Health Organization (WHO), in 2022
oncological diseases led to 9.7 million deaths around the
world, of which 13.8 thousand are in Kazakhstan [2, 3].

About 35 thousand new cases of cancer are
registered in the republic annually, which is equivalent to
the fact that every fifth resident of the country faces this
diagnosis during his life. The increase in cases is partly due
to an increase in life expectancy, which is accompanied by
an increase in the number of people surviving the disease.
This, in turn, leads to significant human, social and economic
costs for treatment, care, rehabilitation and palliative care
[4, 5].

To improve the quality of oncological medical care,
it is necessary to monitor it, which shows many scientific
works.

In the article by Bilimoria K.Y. et al. [6], 26 indicators
were selected to monitor the quality of cancer care, aimed
at assessing the structure (n = 1), process (n = 24) and
results (n = 1). Compliance rates ranged from 11.8% to
96.5% at the patient level and from 3.7% to 83.0% at the
hospital level. In more than half of the hospitals, individual
performance remained at or below 50%. At the same time,
diagnostic indicators were performed with a higher level of
compliance compared to treatment indicators.These data
suggest that the rate of compliance with quality standards
for cancer care in the United States is about 50%.

Material and methods

To assess the effectiveness of organizational
measures to monitor the quality of cancer care, information
systems of the Ministry of Health of the Republic of
Kazakhstan were used, including the «Quality Management
System for Medical Care», «Electronic Register of Cancer
Patients», «Unified Payment System» and medical
information systems that track the patient's path from the
moment of suspicion of cancer.

The work covers the period from 2021 to 2023.
To assess the quality of medical care, reporting forms on
defective cases and control data on volume and quality from
36 medical organizations, including two research institutes,
were used.

In addition, 47 outpatient medical records from the
patient information system registered during the specified
period were randomly selected to monitor the waiting
time for the start of treatment of cancer patients. Thus,
during the research work, medical records of inpatients
and outpatients (forms No. 001/y and No. 052/y) were
analyzed, which made it possible to assess the volume and
quality of medical care provided.

The study included patients who received care
within the guaranteed volume of free medical care, and
the data were grouped by type of oncological diseases (for
example, cancer of the genitourinary system, breast, lungs,

Results

The analysis showed that qualified personnel are
needed to provide quality medical care. In 2022, the number
of oncologists increased by 2.9% (from 482 to 496), while
the number of radiologists decreased by 4% (from 101 to 97
people). Nevertheless, the shortage of specialists remains
and amounts to 106 doctors, and excluding part-time
workers - up to 179 people. The overall level of provision of
oncologists and radiologists in the country remains stable

The study by DAmico TA. et al. Presents 22
indicators of the quality of cancer care. The analysis showed
that for some of these indicators there is not enough data
for their complete assessment [7].

The Ziukov O.L. study includes an analysis of
the activities of the oncoproctology department of the
city hospital before and after the implementation of the
quality management program for medical care. The use
of variational statistics methods confirmed the positive
impact of the program on the use of bed capacity and on
the improvement of key indicators, such as the incidence of
postoperative complications [8].

The current situation emphasizes the need for
constant monitoring of the quality of the health care
system in the field of oncology, especially considering
that the causes of higher mortality from some types of
cancer in Kazakhstan compared to other countries are not
fully understood. This article is intended to deepen the
understanding of the organizational aspects of monitoring
the quality of cancer care and contribute to the development
of effective measures to improve it.

The aim of this study is to analyze the monitoring
of the quality and volume of cancer care, focusing on three
key aspects: the quality of medical services, organizational
measures and the perception of quality by patients.

cervix, stomach and esophagus, colorectal cancer, cancer
of the lymphatic and hematopoietic systems), classified by
ICD-10.

To assess the perception of the quality of medical
services, a survey of patients who underwent inpatient
treatment was carried out. The questionnaire was developed
by the Kazakhstan Medical University «KKSPH» and approved
by the local ethical commission (protocol number 04-09-26
dated February 4, 2022). Informed consent was obtained
from all survey participants.

The study method is descriptive; at the same time,
personal data of patients were not stored in databases,
which ensures confidentiality.

The study analyzed data to determine various
aspects of quality of care, including expert opinion and
patient perceptions. Medical quality is a set of characteristics
of medical services determined by compliance with the
standards of clinical practice and effectiveness in achieving
therapeutic goals. Organizational quality - the degree of
effectiveness of the processes of planning and coordination
of medical activities, ensuring the timeliness and optimal
organization of medical care. Patient perceived quality - a
patient's assessment of the quality of care based on their
individual experiences and expectations.

and amounts to 0.25 and 0.05 specialists per 10 thousand
population, respectively.

According to the data obtained for the period from
2021 to 2023, defects in the provision of medical care were
found in 7631 cases (2.6%), of which 76% are potential
defects identified by information systems. The number of
treated cases during the study period was 289,794.
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of accounting and reporting documentation and data
entry into the information system» - 8%, and in third -
«unreasonable overestimation of the volume of treatment»
-12.6%.

In the course of monitoring the quality of medical
care, the most common violation is «unreasonable
deviation of medical and diagnostic measures and services
from standards and rules in the field of health care/clinical
protocols» - 53%. In second place is «incorrect registration

Table 1 - Characteristics of the applied defects based on the results of monitoring the quality and volume of oncological care

Ne Name of the defect Quantity %
1 Unjustified deviation of medical and diagnostic measures, provision of services from 4018 527

standards, rules in the field of healthcare/clinical protocols ’

Incorrect registration of accounting and reporting documentation, data entry into the
2 : - 2130 27,9
information system
3 Unjustified overestimation of the volume of medical care/services provided 960 12,6
4 Unjustified hospitalization 310 4,1
5 Unsubstantiated rehospitalization (per calendar month for the same disease) 44 0,6
6 Unconfirmed medical case (services) 1 0,01
7 Substantiated complaints about the quality of medical services 6 0,1
8 Death preventable at hospital/health centre level 11 0,1
9 Clinical and morphological diagnosis discrepancies 2 0,01
10 Services of high-tech medical services and according to the list of medical services not 149 2
included in the contract
In total 7631 100%

At the same time, during the provision of oncological
care, there are cases of unjustified hospitalization,
unjustified  re-hospitalization ~ within one month,
preventable death, discrepancies between clinical and
morphological diagnoses, the provision of oncological care
in the absence of contracts for this type of medical services,
substantiated complaints about the quality of services
provided and unconfirmed cases of medical care (services),
which may indicate falsification of medical documentation.

The existing standards for monitoring the quality of
medical care provided are mainly focused on the medical
and technical aspect of treatment in hospitals, while the
psychosocial aspect is practically absent. For example,
the proportion of consultations with a psychologist and
sociologist among treated cases does not exceed 1%. In
addition, information systems used for quality control
are often overflowing with ineffective format and logical
checks: of the identified potential defects registered in the
information system, only 3.4% are confirmed by experts.

Figure 1 - The business process of providing cancer care to patients with suspected cancer

Reception of a local
doctor on suspicion of

; ! and appropriate
I ! oncology - 7 davs

Monitoring the quality and volume of medical
services is of a medical and economic nature, that is, the
identification of defects is considered as an economic
measure of influence on a medical organization, which in
turn can worsen its economic stability and lead to accounts
payable.

As part of the research work, cases of incorrect
coding of patients are also observed: often somatic diseases
are encoded as malignant neoplasms, which means that
the patient is registered for oncology, although during
hospitalization he has a predominant clinical picture of
infectious diseases due to a decrease in immunity. When
monitoring treatment, there is no specialized treatment for
cancer.

In addition, it is necessary to emphasize the lack of
a systematic assessment of the quality of rehabilitation and
rehabilitation treatment carried out at regional levels.

The Electronic Register of Cancer Patients (ERCP)
is used to regularly track the implementation of standard
programs for cancer patients and is the main source of
data for monitoring organizational quality. However, there
are other data sources, including clinical protocols and
treatments, that may be of limited use in assessing this
quality category.

Studies indicating the growth of tumors, relapses
and, therefore, patient survival, became the basis for the

Ongcologist's consultation

examinations — 10 days

Consultation with 3
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creation of a comprehensive plan to combat cancer in the
Republic of Kazakhstan for 2023-2027. This plan promotes
the establishment of standard cancer management
programs, including waiting time monitoring.

According to the standards of oncological care, the
waiting time for the start of treatment of cancer patients
should be from 7 to 15 days from the moment of initial
treatment (Figure 1). However, as part of the research work,
47 outpatient charts were analyzed, in which the average
diagnosis time was 22 days, indicating low organization on
the part of primary health care.

Within the framework of this analysis, it can be
concluded that there are no automated waiting time
monitoring defect registers at the primary health care level.
Thus, at the moment, the data in ERCP do not always meet
the quality requirements, and the estimate of waiting time
is an exception. Nevertheless, ERCP is able to cope with the
task of monitoring with a significant improvement in the
quality of data recording, such as the date of initial access,
etc.

In addition, a survey of patients was conducted to
determine the quality of medical services in terms of their
perception.

The questionnaire was organized to assess

the perception of patients undergoing treatment in
hospitals. This study provides a snapshot of data based
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on post-discharge questionnaires. The results of the study
showed that patients highly appreciate the behavior
and professionalism of medical personnel, as well as the
quality of treatment provided. The least positive aspects

Discussion

In addition to the Comprehensive Plan for the Fight
against Cancer in the Republic of Kazakhstan for 2023-2027,
continuous monitoring of all efforts in this area is required
to achieve compliance of oncological medical care with the
highest international standards. However, the conditions
for full monitoring have not yet been fully created. Despite
significant improvements in some areas, such as the
emphasis on the quality of cancer care at the inpatient level
and improved registration in ERCP, monitoring of cancer
treatment processes remains fragmented both by stage and
by quality categories. The hospital phase of treatment, as
mentioned earlier, is part of the process, where monitoring
is carried out most systematically, while medical care in
primary health organizations does not cover all stages. This
hypothesis is consistent with the conclusions made by D.A.
Andreev [9] when analyzing data on monitoring the quality
of cancer care in Russia.

Monitoring of medical care outside hospitals
remains insufficient, while the smallest amount of
monitoring is carried out in primary medical practice, that
is, in polyclinics. This leads to a lack of data on quality in the
initial stages - from the appearance of the first symptoms
to diagnosis and the post-hospital period. Given the fact
that morbidity and survival continue to grow, this lack of
monitoring is becoming an increasingly serious problem for
improving quality.

The main challenges for effective monitoring are to
provide timely, relevant, reliable and reliable data on the
entiretreatment process,as well asto establishlinksbetween
three categories (polyclinic-hospital-rehabilitation) to
form a holistic picture of the quality of cancer treatment.
It is necessary to collect data that allows you to create a
general view of all three quality parameters within the

Conclusion

Thus, data and monitoring represent necessary but
insufficient conditions to ensure high quality treatment
of patients. Achieving this goal requires management
attention, professional engagement and the allocation of
resources to the implementation of modern technologies,
including artificial intelligence, machine learning and other
innovative approaches. In addition, it is important to note
that at the moment there are no specific prescriptions at the
local level to eliminate the identified shortcomings in the
quality of cancer care.
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entire process or the entire oncological sphere. The need
to ensure interaction between medical organizations in the
provision of oncological rehabilitation care is confirmed in
the scientific work of Fisher M.I. [10].

According to UN, Kazakhstan ranks 24th in the
world ranking for the development of electronic systems,
including electronic government. Despite the huge volume of
registered cancer data, it is still difficult to answer relatively
simple questions about quality. For example, it is impossible
to accurately determine the waiting time from the moment
of referral from a doctor to the start of treatment in the
hospital. It is also unacceptable that expensive and lengthy
research is required to obtain this information.

AtKkey stages of the treatment process, it is necessary
to continuously collect high-quality and significant data,
including the patient's point of view. This implies the need
for more careful data recording in the primary sector, while
in the hospital sector the number of additional registrations
may be limited. Current registration practices should be
reviewed to ensure emphasis on the main aspects of the
process and avoid duplication of work. This will require
prioritizing documentation tasks, better integrating
different systems, and improving data quality. Consider
strengthening reporting with data scientists to capture and
ensure information quality.

This hypothesis is consistent with the conclusions
of the scientific works of Indonesian researchers Purwono
Purwono and co-authors [11], which emphasize that the
quality control cycle should be completed not only by
recording and storing data in information systems, but also
by processing them and then presenting them in a clinically
relevant form for use in medical organizations.
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Tyhinaeme
Kasakcmanoa kamepai icik aypyblHblH ecyi dcaHe kamepi icikmiH kellbip mypepiHeH 604amblH HCOFapbl 64iM-dicimim cebenmepi
aHbIKMAy JHcaHe KHCOI0 YWIH OHKO102US/IbIK KOMEeKmMIK canacslHa MOHUmMopuHami kywetimyodi masian emedi.

3epmmeydiy makcamvl. Yw Hezi3ei acnekmice (MeduyuHaablk Kblamemmepoiy canacwl, YiblMOacmbulpyubliblK Wapanap 1HaHe
nayueHmmepoiy canaHbl Kabbl10aysl) HA3ap ayoapa omolpbln, OHKO/A02USAblK KOMEKMIiH canacbl MeH Ke/leMiH 6aKbliay HomuoicesepiH
manday.

9ddici. 3epmmeynep cunammamasnblk 6016in MabbLAAIbI HCIHE CMAYUOHAP/bIK eMOeydeH emKeHdep YWiH cayaaHamanap xypaisinoi.

Bi3 36 meduyuHablk yilibIMHbIH aKay/asl icmep 60lblHWA ecen 6epy HbICaHAAPbIH JHaHe KeJaeMi MeH canacsl 60lblHWa 6aKbliay depekmepiH
3epmmedik.

Hamuoicenep. MeduyuHanvlk kemek kepcemy kesinde akayaap 7631 scardaiida anbikmandvl (2,6%), e ken mapaaraH 6y3yubliblk
«emdey-0uazHoCMuKablK ic - wapaaaposly JcaHe 0eHCcayablk caKkmay caadcblHoarsl cmaHdapmmap MeH epedcesepieH/KAUHUKAAbIK
xammamanapdax Kvizmemmep Kepcemyoiy Hezi3Ci3 ayblmKybl» 60bin Mabwbliadsl-53%. ExiHwi opblHOa - «6yXeanimepJik JdcaHe ecenmik
KyosicammamaHsl dypeic pecimoemey scaHe depekmepdi aknapammeulk scylieze eHzisy» - 8%, aa ywiHwi opbiHOa — «emdey Ke1eMiH Heai3Ci3
apmmulpy» - 12,6%. EmdeydiH ncuxoaseymemmik acnekmici ic scy3iHde j#oK, elimkeHi emdeszeH xcardaiinap apacblHOa NCUxXo102neH jHaHe
a/leyMemmanyubiMeH Kenecy yaeci 1% - dan acnaiiost. CayanaHama Hamuodiceaepi nayueHmmepoiy MeOUyuHaablK Kbiamemkepaepoiy MiHes-
KY/IKbl MeH KacibusiziH, COHOQl-aK YCbIHbIAAMbIH eMHIH CandacbiH *oFapbl 6aranaiimeiHblH Kepcemmi. Ex a3 oH acnekminep: scaHama
acep/iep mypaJbl aknapam, OHaamy Kblamemmepi, cekmop/1ap apacblHOarsl cabakmacmulk jxaHe agFauKbl MeOUYUHANbIK-CAHUMAPbIK
KeMek kepcemyadezi Kacibu 6iaikmijik.

Kopbimuindsl. MoHumopuHz nayueHmmepze Kbiamem KepcemyOdiH H#OFapwul candacblH KamMmamacel3d emy ywiH kaxcemmi, 6ipak
Jcemkinikcis wapm 6041bin mabvlaadel. bya makcamka xcemy 6acwbLAbIKMbIY HA3APbIH, KaCIOU KAMbICyObl HCaHe HACaHObl UHMeAleKm,
MAWUHANBIK OKbIMY dHcaHe 6acka da UHHOBAYUsAbIK Macindepdi Koca anaraHod, 3aMaHayu mexHo/a02usAapdbl eHzidy ywiH pecypcmapobl
6e.1ydi masaan emeoi.

TytiiHOi ce3dep: oHKO/02Usl, MEOUYUHAAbLIK KOMeKmi yiibimoacmblpy, KOoFamoblk OeHcayaslk cakmay, MeoduyuHaablk KeMeKmiH
canacsl, MOHUMOPUHe.
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Pe3some

Pocm 3a6osesaemocmu 3HO u 8bicokas cmepmHocmb 0m Hekomopblx 8udos paka 8 KazaxcmaHne mpe6yom ycu/ieHust MOHUMOpPUH2a
Kauecmea 0HK0102Uu4ecKoll NOMOWU 0151 8bIsI8/1€HUS U YCMPAHEHUS! NPUYUH.

Lle./lb uccsnedosanusi: npoaHa/ausuposamsus pe3y/s1bmambsl MOHUMOpUHza Kavecmea U 06BemMa OHKo02U4ecKol nomowu,
cocpedomoqus BHUMAHUE HAO MpeX K/KHYe8blX achekmax: kayecmee Meduuu;icxuxymye, Op2aHU3AYUOHHbIX Mepax U eocnpusimuu kavecmea
nayueHmamu.

Memodbl. HccaedosaHnust Hocsim onucamebHblll Xapakmep, u 0151 mex, Kmo npoxoous CmayuoHapHoe JeyeHue, 6blau npogedeHbl
aHkemuposauus. Mbl uzyvuau gopmvl omuemHocmu no 6paKOBAHHbIM CAYHASIM U KOHMPOJIbHble daHHble No 06semy u kayecmsy om 36
MeOUYUHCKUX Op2aHU3ayuil.

Pesynbmamut. [Ipu okasanuu meduyuHckoll nomowju deoekmol 6bl1u 8bisineHbl 8 7631 cayuae (2,6%), Haubos1ee pacnpocmpaHeHHbIM
HapyuleHueM 516./151emcsl «<He060CHOBAHHOE OMK/I0HeHUe 1e4eGHO-0Ua2HOCMUYeCKUX Meponpusimutl U npedocmaseHus ycay2 om cmaHdapmos
u npasus 6 obsacmu 30pagooXpaHeHusl/KAUHUYECKUX NPOMOK0108» - 53%. Ha emopom mecme Haxodumcsi «Henpasu/nvHoe opopmaeHue
6yxeanmepckoli U omyemHoll doKyMeHmayuu U 6600 OAHHbIX 8 UHPOPMAYyUOHHYI0 cucmemy» - 8%, a Ha mpembeM - «HE060CHOBAHHOE
3asbluieHue 06vema aAeveHus» - 12,6%. IlcuxocoyuasHulll achekm Je4eHust Npakmu4yecku omcymemayem, N0CKObKY 00451 KOHCyabmayuil
C NCUX0/1020M U COYUON020M Ccpedu npoJedeHHbIX cay4daes He npegbiwaem 1%. Peaynbmambl onpoca nokasaau, ¥mo nayueHmsl 8bICOKO
oyeHusaiom nogedeHue u npogeccuoHau3M MeQUYUHCKO20 NepcoHand, d makdice kavyecmeo npedocmassemozo jaedenus. Haumenee
NO3UMUBHLIMU ACNEKMAMU S8AAOMCS: UHPHOpMayusi 0 No6oYHbIX 3PPekmax, peabuauMayuoHHele ycayau, NPeemcmeeHHOCMb Mexcoy
cekmopamu u npogheccuoHaNbHAS K8AAUPGUKAYUS 8 NePBUHHOL MeEOUKO-CAHUMAPHOU NOMOWU.

Bbi80odbl.  MoHUMOpUHZ 518/19emcsi Heo6X00UMbIM, HO HedoCmamo4HbIM Yca08ueM 0451 06echeyeHusl 8bICOKO20 Kadecmeda
obcayxHcusaHust nayueHmos. flocmudiceHue amoll yeau mpebyem HUMAHUS PYyKO80OACMeda, npogdeccuoHa/bHO20 y4acmusi U 8bloeneHUs]
pecypcoe Ha gHedpeHuUe CO8PeMeHHbIX MEeXHO/102Ull, BKAYAsl UCKYCCMBEHHbIU UHMeA1eKm, MAWUHHoe 06yyeHue u dpyaue UHHO8AYUOHHbIE
nodxodwl.

Kawvuesbwie cnosa: oHkos02us, opzaHusayus .ME()UL{UHCKDlj nomouwu, oﬁu;ecmseHHoe 30pasooxpaHeHue, Kavyecmeo Meduuuncm)ﬁ
nomowu, MOHUMOpUHe.
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Abstract

This article examines current approaches to multidisciplinary rehabilitation for children with autism spectrum disorder, highlighting
the potential for these approaches to improve the quality of life for children with autism spectrum disorder and their families.

Objective: The objective of this study is to evaluate the effectiveness of a multidisciplinary approach in the rehabilitation of children
with autism spectrum disorder, analyze the obtained results, and determine prospects for further application of this approach in practice.
Additionally, it aims to develop recommendations for optimizing rehabilitation programs.

Methods. The multidisciplinary approach included psychological support, speech therapy sessions, social adaptation, and physical
rehabilitation. The study was conducted at the National Center for Children’s Rehabilitation, with children admitted according to the scheduled
intake. Participants were children aged 1 to 18 years diagnosed with autism spectrum disorder (ASD). A total of 481 individuals were studied
over 2022 and 2023.

Results. In 2022, 196 children were admitted with a diagnosis of childhood autism, including 151 males and 45 females. Additionally, 49
children were diagnosed with atypical autism, of whom 39 were male and 10 were female. In 2023, 206 children were admitted, including 152
males and 54 females. Of these, 30 children were diagnosed with atypical autism, with 13 males and 17 females. A multidisciplinary, integrative
approach to rehabilitation, initiated in well-equipped and staffed centers, helps to improve the accurate diagnosis and treatment of children
with autism spectrum disorders and leads to enhanced long-term outcomes.

Conclusions. It is necessary to develop recommendations for specialists in the field of rehabilitation and psychology. It is also necessary
to implement a multidisciplinary approach in educational and medical institutions.

Keywords: autism, autism spectrum disorder, rehabilitation, multidisciplinary approach, multidisciplinary team.

Corresponding author: Bagdat Imasheva, Head of the Organizational and methodological department, Astana Medical University, Astana,
Kazakhstan.

Postal code: Z10K8Y7

Address: Kazakhstan, Astana, St. Beibitshilik 49a

Phone: +7 (7172) 53-94-53

E-mail: imasheva.b@amu.kz

2024; 4 (124): 74-79
Recieved: 28-10-2024
Accepted: 02-12-2024

&)

This work is licensed under a Creative Commons Attribution 4.0 International License


https://doi.org/10.54500/2790-1203-2024-4-124-74-79
https://orcid.org/0000-0002-0236-8971
https://orcid.org/0000-0003-2149-1454
https://orcid.org/0000-0001-8857-855X
https://orcid.org/0009-0000-7119-6213
https://orcid.org/0009-0002-6323-0535

Astana medicinalyk zhurnaly, Volume 4, Number 124 (2024)

Introduction

Autism Spectrum Disorders (ASD) represent a
significant public health issue, affecting not only children
but also their families and society as a whole. These
disorders are characterized by a wide range of symptoms,
including social and communicative difficulties, restricted
interests, and repetitive behaviors. In recent decades,
researchers and practitioners have been actively exploring
effective rehabilitation methods for children with ASD,
and the multidisciplinary approach is receiving increasing
attention.

Multidisciplinary teams in the rehabilitation of
ASD bring together professionals from various fields, such
as psychologists, special educators, kinesiotherapists, play
therapists, music therapists, biofeedback specialists, and
speech therapists, thereby enhancing the effectiveness
of rehabilitation programs. Research indicates that
a  comprehensive approach, integrating medical,
psychological, and educational aspects, leads to significant
improvements in the quality of life for children with ASD.

Materials and methods

Study Design: The study was conducted at the
National Center for Children’s Rehabilitation (NCCR), with
children admitted according to the scheduled intake.

Study Participants: Children aged 1 to 18 years
diagnosed with ASD.

The multidisciplinary approach included:
-psychological support;

-speech therapy sessions;

-social adaptation;

-physical rehabilitation.

Data Collection: Informed consent is obtained from
patients and their parents for subsequent assessment.

Assessment Methods:

- Standardized tests for developmental assessment
(e.g., ADOS, CARS).

The ADOS-2 (Autism Diagnostic Observation
Schedule) is considered the mostreliable and internationally
recognized “gold standard” in test-based diagnosis of ASD.
The ADOS involves observing the child’s behavior during a
series of structured activities, tasks, and conversations. It is
divided into five modules, each corresponding to a specific
age group. The modules vary in complexity, the simplicity
of the tasks, the presence or absence of verbal (speech)
tasks, and the play situations created by the clinician
using a special set of toys. In these play situations, the
child is expected to engage in various social interactions.
The child’s social behaviors (such as facial expressions,
vocalizations, words, requests, etc.) are carefully recorded,
and their characteristics are quantitatively assessed.
The ADOS-2 is a practical, mathematically precise, and
internationally accepted diagnostic tool. However, the test
results alone cannot be the sole basis for diagnosing ASD.
The most reliable diagnostic outcomes are achieved when

Results
A total of 481 individuals were studied in 2022 and
2023.

In 2022, 196 children with a diagnosis of childhood
autism were admitted to the NCCR, including 151 males
and 45 females. 49 children were diagnosed with atypical
autism, including 39 males and 10 females.

In 2023, 206 individuals were admitted to the NCCR,

Interest in multidisciplinary rehabilitation methods for
ASD continues to grow. Data from various studies highlight
the importance of these approaches and their potential
for developing individualized rehabilitation programs that
consider the unique characteristics of each child.

The phenomenon of autism has provided an
opportunity to shift perspectives on the issue and challenge
the notions of what constitutes pathology and what is
considered normal, depending on who addresses the
problem. Furthermore, the understanding of the issue itself
is influenced by the classification of mental and behavioral
disorders adopted in each individual country [1].

Objective of the study: To evaluate the effectiveness
of the multidisciplinary approach in the rehabilitation
of children with ASD, analyze the obtained results,
and determine the prospects for further application
of this approach in practical activities, as well as develop
recommendations for optimizing rehabilitation programs.

the ADOS test is conducted by an experienced pediatric
clinician, who evaluates both the test results and the clinical
picture as a whole.

The child is in a relaxed atmosphere of play and
free interaction, with no specific tasks to “complete” - they
simply behave as they naturally would. However, despite
the freedom given to the child, all possible behavior patterns
are accounted for in the test and assigned corresponding
evaluation scores. The specialist adheres strictly to the
prescribed guidelines, where not a single word or gesture
is considered random.

- Parent questionnaires (e.g., SRS, ABC).
- Qualitative interviews with parentsand specialists.

The diversity of clinical forms and manifestations of
ASD necessitates a multidisciplinary approach to patients
at all stages of rehabilitation. In the rehabilitation process
for ASD, various specialists are involved: neurologists,
physicians in physical medicine and rehabilitation
(PM&R), kinesiotherapists, occupational therapists, speech
therapists, psychologists, special education teachers, play
therapists, music therapists, dietitians, nurses, social
workers, family members, and the patient themselves.
For effective interaction among specialists from different
fields and related specialties, a common “language” of
communication is essential, as well as a unified system for
coding impaired functions and life activity limitations. In
this regard, the International Classification of Functioning,
Disability and Health (ICF) serves as the tool that helps
specialists describe all of the patient’s needs within the
categories of the ICF.

including 152 males and 54 females. 30 individuals were
diagnosed with atypical autism, including 13 males and 17
females.

The distribution by age is presented in Table 1. The
increase in the number of children with ASD is attributed
to improvements in diagnostic tools and increased

awareness among parents and healthcare professionals.
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Table 1 - Distribution of Children by Age

Year Diagnosis Age Total number
1-3 y.o. 3-5 y.o. 5-7 y.o. 7-9 y.o. 9-12 yo. | 12-15y.0. | 15-18 y.o.
Childhood Autism 5 51 75 26 23 11 5 196
2022 Atypical Autism - 3 17 17 8 3 1 49
Childhood Autism 3 44 77 38 30 10 4 206
2023 Atypical Autism - 1 8 12 7 2 0 30

Childhood autism is characterized by a lack of
emotional contact with others, stereotypical behavior,
speech impairments, limited repetitive actions, fears, sleep
and eating disturbances, outbursts of anger, aggression, and
self-harm.

Atypical autism is characterized by qualitative

Discussion

ASD is a heterogeneous, behaviorally defined
neurodevelopmental disorder. Over the past two decades,
the prevalence of autism spectrum disorders has gradually
increased. = However, there are no clear diagnostic
markers or targeted medications for autism. As a result,
neurobehavioral anomalies, neurobiological changes
in ASD, and the development of new pharmacological
therapies for ASD require interdisciplinary collaboration
[2]. In the Republic of Kazakhstan, since 2014, new
standards for providing medical rehabilitation services to
the population have been implemented. The developed
standard establishes requirements for the provision
of medical rehabilitation to patients in healthcare
organizations, specifically in neurology. This standard
enables an objective assessment of patients’ health status,
the prognosis of impaired functions, and the evaluation
of the effectiveness of rehabilitation activities based on
international criteria. The ICF provides a framework for
describing health indicators and health-related measures in
any health condition and is a useful tool for implementing
internationally accepted human rights documents [3].

Teamwork is considered a crucial element in
patient care within rehabilitation centers. At the NCDR, for
over 10 years, rehabilitation activities have been carried
out by a multidisciplinary team, starting with the family.The
multidisciplinary team (MDT), using the ICF, formulates
a rehabilitation diagnosis to describe all components of
health and health-related indicators that limit the patient’s
ability to function. The rehabilitation diagnosis allows for
the formulation of goals, tasks, and an individual medical
rehabilitation program, as well as pedagogical correction
and social adaptation for children with ASD. It also helps
assess the program'’s effectiveness and the contribution of
each MDT specialist in addressing the set objectives. The
rehabilitation diagnosis is a description of the functional
impairments caused by the disease/injury that have led
to disturbances in daily activities (basic daily activities,
instrumental daily activities, extended daily activities,
interaction in the current natural and social environment
for performing daily functions, communication, and
fulfilling domestic, professional, and social roles) and
environmental factors that may facilitate or hinder the
execution of these functions by the patient, as assessed
using the ICF. The rehabilitation diagnosis formulates
only the current problems of the patient that determine
their functioning at the time of evaluation.

In the individual medical rehabilitation program,
a responsible specialist from the MDT is assigned to each
patient and each ICF domain (identified patient problem).
The rehabilitation technology and/or interventions aimed

impairments in social interaction, but without pronounced
symptoms of communication anomalies or repetitive
stereotypical behaviors. Developmental impairments in this
diagnosis typically emerge after the age of 3. Unfortunately,
nearly all children with sensory alalia fall into this group.

at resolving the identified problem are specified. The ICF
is a descriptive tool and is not a scale. International scales
and tests are used for assessment according to the ICF. It is
unacceptable to use the ICF assessment as a substitute for
scales. All MDT members must be proficient in the proper
application of the ICF [5].

The rehabilitation diagnosis is formulated
during the initial examination by the MDT at any stage of
rehabilitation, upon admission of the patient for inpatient
medical rehabilitation, during its course, at least once a
week, and upon completion of the rehabilitation program at
each stage. The rehabilitation diagnosis is made by the MDT
specialists and described in ICF categories using codes.

It should be noted that several components of this
multi-parameter structure are interrelated, illustrating
that these concepts are directly connected to each other.
In this regard, the ICF can be seen as a “dynamic system,”
meaning that interventions or changes in one element of
the system are likely to affect other aspects of the lives of
children with ASD. Itis also important to emphasize that the
language of the ICF is neutral, not negative (“body structure
and function” rather than “disorder”; “activity” rather than
“disability”; “participation” rather than “barrier, obstacle”).

It is known that a variety of questionnaires, scales,
and observation methods are used for early diagnosis of
autism in scientific research. Characteristics of autism, such
as underdevelopment of speech and social interaction skills,
motor impairments, lack of balance in sensory integration,
preference for routine behaviors, and limited interests,
pose significant barriers to the inclusion of a child with
autism, regardless of intellectual development or academic
abilities. In order for children with ASD to overcome these
difficulties and be educated in a regular classroom, the
use of specific methods and strategies, proven effective in
research literature, is necessary. According to a study [4],
approximately 2.3% of 8-year-old children and around
2.2% of adults in the United States are affected by ASD.
First-line therapy consists of behavioral interventions,
while comorbid psychiatric conditions such as anxiety or
aggression can be addressed through specific behavioral
therapy or medication.

The prevalence of ASD is not influenced by racial,
ethnic, or socio-economic differences. The condition is
five times more common in boys (1 in 54) than in girls (1
in 252). The average prevalence of ASD in Asia, Europe,
and North America is around 1%. In South Korea, where
schoolchildren were studied, this figure reached 2.6%
(3.7% in boys and 1.5% in girls) [6].
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Detailed clinical and functional characteristics
of patients with ASD show how analyzing the situation
can help individuals, including parents and specialists,
identify areas that can and should be addressed in each
specific case. This approach allows for the creation of a
profile of the patient’s strengths, identifying which abilities
can be restored (rehabilitation) and/or newly acquired
(habilitation), alongside the issues in body structure and
functions that are most concerning to the patients. In this
way, family members and caregivers of children with ASD
begin to appreciate their children’s abilities and encourage
growing independence, despite the significant psychological
and social limitations and barriers. These challenges require
families and specialists to explore alternative methods to
stimulate their development and improve the quality of life
for children with ASD.

As a result of this multidisciplinary approach to the
rehabilitation of children with ASD using various methods,
the members of the interdisciplinary team achieve positive
outcomes:

-children become less sensitive to certain stimuli
and respond more confidently to new situations;

-the level of social adaptation increases (children
more easily interact with others, participate in play
and social activities, better regulate their behavior and
emotions, and adapt to new situations, which is essential
for developing communication skills, including listening,
expressing their thoughts, and understanding others);

-learning improves (children become more
attentive, focused, and are better able to assimilate new
information).

-children experience lower levels of stress (this
approach helps children with ASD regulate their emotional
state and reduce anxiety levels).

-children are taught to perceive sounds and rhythm
in speech and music, which aids in the development
of articulatory hearing (the ability to recognize and

Conclusions

It is necessary to develop recommendations for
specialists in the field of rehabilitation and psychology. It is
also necessary to implement a multidisciplinary approach
in educational and medical institutions.
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The study of this issue indicates that autism is not
curable, and it is necessary to create conditions for children
with special needs and their socialization.

Outcomes are assessed using accepted standards
and scales (such as the ICF, Disability, and Health, the
Functional Independence Measure, the Manual Ability
Classification System, the Barthel Index of Activities of
Daily Living, and others). An improvement is observed from
physical, psychological, and social perspectives in most
children. Follow-up is crucial, and children’s conditions
are monitored through regular telephone conversations
between their parents and doctors. Physicians in the
children’s home regions, as well as during follow-up visits
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families.

We believe that a multidisciplinary, integrative
approach to rehabilitation, initiated in well-equipped and
adequately staffed centers, can improve the diagnosis and
treatment of children with autism spectrum disorders,
leading to better long-term outcomes.
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Tyiinageme

Bya makanada aymusm cnekmpi 6y3blaran 6a1a1apoel Kencanabl OHaAmyosly 3aMAHAyu macisdepi, aymu3m cnekmpi 6y3ularaH
6a1a1ap MeH 01apdbly 0MO6ACLLAAPLIHBIY OMIP CYPY CanacbiH Jcakcapmy ywiH ocbiHdatl macindepdi K0a0aHy MyMKiHOi2i KApACMbIPbLAFAH.

3epmmeydiy makcambl: aymu3m cnekmpi 6y3bLaFaH 6a1a1apdsl 0HAAMyoarsl Kencaaaasl maciadiy muimdinizin 6aranay, a1blHFaH
Homuoicesepdi maaday scaHe ocbl Maciadi npakmukaavlk Kblamemme api kapail K010aHy nepcnekmuea/1apblH AHbIKMAy JcaHe oHaamy
6ardapamanapsiH OHMalAaHObIpy yWiH ycoiHbiMOap asipaey.

ddicmepi. Kencasaast macin mbiHaiapobl KAMMUObL: NCUX0A02USIbIK K010ay; 1020nedusiablk cabakmap; aneymemmik 6etiimoeny;
dusukanvik oyarmy. 3epmmey ¥ammulk 6a1a1apdbl 0HAAMY 0pMAnbIFbIHOA Jyp2i3indi, 6asanap keay kecmeciHe calikec Kabbl10aHObL.
3epmmeyde ACE duazHo3bl Koliblaran 1 scacman 18 xcacka Oeliinei 6ananap mypasst depekmep K0a10aHblA0bL 2022 - 2023 xHcbladapst
6apabirbl 481 adam 3epmmendi.

Hamuboicenepi. 2022 bl 6aaanap aymusmi duazHoswl KollslaraH 196 6asa mycmi, oHbiH iwinde 151 ya 6aaa xaHe 45 Kbi3
6asa. Amunmi aymusm duazHo3bl KoUblaFaHdapoblH Hecaansl caHsl 49 6aaa, oHbiH 39-bl ya 6aaa, an 10-bvl Kbi3 6a1a 604061 Kaanwt 2023
JHcblabl 206 adam KabbladaHobl, oHblH iwiHde 152 ya 6aaa, 54 Kbi3 6aaa. Amunmi aymusm duazHo3bimeH - 30 adam, oHblH [wiHde ya 6aaa
-13, Kb13 6asa - 17. Kakcol #ab0blKMAAFAH HCIHE KbI3MEMKepaepMeH KaMmamdacsl3 emiszeH opmasasikmapda 6acmanraH kenbetinoi,
UHMezpamuemi oyaamy maciai aymusm cnekmpi 6y3slaraH 6anasapra dypeic 0uazHo3 Ko MeH emdeydi sjcakcapmyra kemekmecedi jcaHe
HCAKCAPMBLAFAH Y3aK Mep3imOi Homudicesepdi Kammamacsi3 emeoi.

KopbimuiHdbl. Oyaamy xcaHe NCuxo02usi caAdcbIHOAFbl MAMAHOAPFA APHAN YCbIHLIMOAp 33ipJiey, coHdail-ak, 6iaim Gepy dtcaHe
MedUYUHAbIK MeKeMelep2e MyAbmUuoUCYUNJAUHapablK macindi eHeisy Kasicem.

TytiiH ce3dep: aymusm, aymusm cneKmpiHiy 6y3blaybl, OHA.MY, KONCA1A1bl MACIi/, KeNcaaabl mon.
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Pe3ome

B dauHoll cmamve paccmompeHbl cogpemMeHHble N00X00bl K MyAbmuducyunauHapHoll peabuaumayuu demel ¢ paccmpoticmeom
aymu4eckozo0 Chekmpa, 803MOMHCHOCMb Nepcnekmug NpuMeHeHus Makux nodxodog 0/s yAydweHusi Kayecmea JcusHu demeti ¢
paccmpoticmeom aymuyeckozo cnekmpa u ux cemetl.

Lleab uccaedosanus: oyeHka apdekmusHocmu MyabmuouUCyungauHapHo2o0 nodxoda 8 peabuisumayuu demeti ¢ paccmpoiicmeom
aymuyecko2o cnekmpa, aHa/au3 noy4eHHbuIX pe3y/1bmamos u onpedeseHue nepcnekmus oanbHelluezo npumeHeHus 0aHHO20 Nodxo0a 8
npakmuueckoll dessmeabHoCMU U paspabomke pekomeHOayull 0451 ONMUMU3AYUU peabuaumayuoHHbIX NPOZPAMM.

Memodbl. MyabmuducyunauHapHbelll no0xo0 8K/A04aAA: NCUXO0I02UYECKYH0 N0J0epicKy; s1020nedudeckue 3aHsamus;, Coyua/abHyio
adanmayuio; @dusuveckyro peabusumayur. Hccaedoganue npogodusoce 6 HayuoHansbHom yeHmpe demckoll peabuaumayuu, demu
nocmynaau coanacHo epaguka 3aezda. lemu & sospacme om 1 2oda do 18 sem ¢ paccmpoiicmeom aymuyeckozo cnekmpa. Bcezo 3a 2022,
2023 200wl 6b110 uccaedosaHo - 481 venosek.
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Pesynbmamul. B 2022 20dy nocmynusao 196 demell ¢ duazno3om demckuil aymusm u3 Hux 151 demeil mysicckozo noaa, u 45 demeil
JceHcKoz2o noaa. C duazHozom "Amunuymelll aymusm” - 49 venosek, uz Hux 39 - mystcckozo noaa, 10 - sceHckozo noaa. B 2023 200y nocmynusao
206 venosek, uz HUXx 152 - mysicckozo noaa, 54 -xcerckozo. C duazHozom "Amunuytetli aymusm” - 30 uesn08ekK, Uz HUX Myx#cckoz2o nosa 13 yesosex,
sceHckoz2o 17. MHozonpodurbHblil, uHMe2pamusHblil n00Xo0 K peabuiumayuu, Ha4amalil 8 Xopoulo 060py008AHHbIX U YKOMNIEKMOBAHHbBIX
nepcoHanoM yeHmpax, nomozaem yay4uums Haoaexcauyto duazHocmuky u edeHue demell ¢ paccmpoticmeamu aymucmuyeckozo cnekmpa
u obecneyusaem yay4uleHHble 00120CPOYHbLE PE3YNbMaAMbL.

Bbigodbl. Heobxodumo pazpabomams pekomeHOayuli 048 cheyuaaucmog 8 obsaacmu peabuaumayuu u ncuxosoz2uu. Takdxce
Heo6x00umo eHedpuMb MyAbMUIUCYUNAUHAPHBLU N00X00 8 06pazosamebHble U MEOUYUHCKUE YUPeHcOeHUsL.

Katouesvle csnosa: aymusm, paccmpolicmeo aymuyveckozo chekmpa, peaduaumayus, MyabmuducyunauHapHulli nooxoo,
MyAbMuUOUCYUNAUHAPHAS 2pynna.
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Tyiingeme
Memab6oaukanvlk CUHOPOM - iw  QUHA/ALIMbIHLIH Y/JKEH 6JWeMIMEeH, UHCYAUuH2e Me3iMOiNIKneH, 2unepmoHUsIMEH JicaHe

unepaunudemMusiMeH cunamma/aamysiH NAMo/02UsAbIK JHeardall pemiHoe aHblKMA/advl. OemM 6GolblHWA JHyKnaawvl aypyaapdsbl cammi
6arbIHObIPY Jey3eze acKaHbIMeH, 6y JHCaHa HCYKNAabl eMec aypy Kasipai a1em myprbiHOapbiHbIY OeHCAY/bIFLIHA YAKeH Kayin meHOIpdi.

T'unepgeppumuHemusiHbly, MeMabOAUKAAbIK CUHOPOM KOMNOHEHMMepIiMeH 6aliiaHbIChl HaHe 2eHOIK npedukmopiapbl 60UbIHWA
COHFbL 5 JicblndbiK 3epmmeynepdiy Kepcemkiwumepi oH MaHOI Hamudice Kepcemmi JcaHe KHcui KesdecemiH 2eHeMUKANbIK 0emepMUHaHMMmMapbl
apacvlH0a  HAKmMul 6atiiaHbicka 6ara 6epinzeHi aHbikmaadul [unepdeppumuHeMusiHblY, MemaboauKkaablK CUHOPOM namozeHesiHde
UHCYAUH pe3ucmeHmminikmiy damyviHoa, 6ayblp cmeamosbsl/@dubpossl JicaHe JHypeK KaH mamulp xcylieci aypanapelHbly natida 60ybiHbIH
namoeeHesiHde KocblaamulH Hezizel kackadmapdbely 6ipi peminde cunammanrau. ['unepgeppumuHemMusiHbie, d0aMybiHOa Hezi3el bec 2eHHIH
pei: HFE (eemoxpomamos), HJV (eemodicysenun), HAMP (zenyudundi aumumukpobmer nenmud), TfR2 (mpaucgeppunoi peyenmop 2) u FP
(pepponopmun) Hakmul 3epmmeysiepMmeH 02.1e10eH2eH.

T'unepgeppumuHemusi HaHe MemaboAUKANbIK CUHOPOM KOMNOHEHMMepi apacbiHOAFbl 6AliIAHbICHIH HCaHE 2eHOIK npeduKmMopaapblH
aHblKmay Kasipzi mayda ezekmi dapizepsiepodiy ap HAYKACKA JHceKeneH2eH eM HCyp2i3yiHe 63 yaeciH Kocadbl.
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Kipicne

MeTa6osukanblK, cuHgpoM (MC) - uWHCyjauHTe
Te3iMAiNIK, aTeporeHAi  AUCAUNUJEMHUS  (3KOFApFbI
TBIFbI3/IbIKThI JIMTIOTIPOTEUATEPIH, TeOMeH/IeYi,

TBIFBI3/IbIFBI TOMEH JIMTNIONPOTEUATEPAIH KoFapblaaybl, 3
[JIMIEPUTEPAIH KOFApbLIaybl), OPTAJBIK CEMIi3/iK KoHe
TUIEPTOHUS CHMITOM/JIApbIH KaMTHUTBIH aca Kypaesi
cudgapoM [1]. Byn ken dakTopsibl MHPEKIHUSIBIK eMec
aypy aypyllaH/bLJIbIFbI )K9HEe 6JIIM-XKITiM KepceTKiluTepi
OOUBIHIIA dJIEMHIH KOFaMAbBIK JE€HCAYJbIK CaKTay Kyheci
YIIiH aiTap/bIKTal aybIpTHAIBIK canayaa [2].

JyHuexysinik JeHcayJablK CakKTay YHBIMBIHbIH,
MaJliMeTi OGOWBIHING, JUCAUIHEMUSIHBIH OJIiM-KiTiMre,
aypyllaHAbUIbIKKA >KoHe Tepanusl LIbIFbIHJApblHA acepi
J)K9He JIMMUATI mpoduibjeri aybITKysap KOPOHApJIBIK,
apTepusi  aypyblHblH >kahaHABIK  aybIpTHA/IbIFbIHBIH
50%-paH  acTaMbIMeH aWTapJbIKTall — 6GalIaHBICTBHI.
ExiHmi »kafblHaH, ekiHWi TUOTI KaHT AuabeTi Tapasybl
J)KOHe OHBIH, aCKbIHyJapbl, COHBIH illiHAe HedpomaTus,
HelponaTHus, peTUHONATHUS, THIIePTOHHUS, AUCIUIINEMHUS,
3aT aJMacyMeH 6GalJIaHBICTbI CTeaTOremnaTHT, KYpeK-KaH
TaMbIpJIapbl aypy/1apbl XKaHe XKyHeJli KabbIHY OYKis a/1eMze
epuizi[3]. MC, opTaia gapexeseri ceMi3zik, KaHT JUabeTi,
TUIEPTOHUS K9He [JUCAUNUJEMHUs] CHUAKTbl OipHelle
daxTopsap/bl KAMTUTBIH »KaFAal, COHBIMEH KaTap »ypek-
KaH TaMbIpJ/iapbl aypy/lapblHbIH HeMece UHCYAbTTIH AaMy
KayTli >koHe eJiM KaymiH apTThIpajpbl [4].

MC ArarHoCTHKaJbIK KpUTepUilaepi 6ykia aeM/e
TOJIBIK, CTaHAapTTaJMaFaHbIMEH, 9pPTYpJi XasblKapasblK,
yiipiMzap MC GaFajiay »KoHe JUarHOCTHKaJay YIIiH KeJeci
fec KepceTKIITIi mNaWjajaHajbl: oOpTalla JeHreizeri
ceMizziik (6es1 meHOepi KoHe JleHe caJMaFbIHbIH WHJEKCI
JKoHe 6eJi/»aMbac KaTbIHAChl apKbLIbl YCHIHBLIFAH), all
KapblHFa TalCbIPbLIFaH [JIIOKO3a JeHreii, YIUIJHLepUun
JleHTeli, >KOFapbl TBIFbI3ABIKTBI JIMIIONPOTEU  JeHTreii
J)KoHEe KaH KbICbIMbl MC-HBIH Heri3ri KOMIOHEHTTepiH
Kypaizpi [5].

KasaxcTaH Xa/lKbIHBIH TYpPFbIHZAPBI apacblHAA Ja
MC-HbIH Tapajysl apTyAa. Kasakcrtan Pecrny6/MKachbIHbIH,
YJITTBIK OKiNJIK 3epTTey/1epiniy HoTKeepi 60iibrHIIa MC
KOMIIOHEHTTepiHiH epeceKkTep apacblHAa Tapanybsl 53,1%
Kypazbl. 2012 xbLabl Kasak TaMaKTaHy akaZeMHUACHIHbIH,
3epTTey HaTHXKeJslepi GOMBIHIIA APTHIK JleHe CaJIMaFbIHbIH
opTaiua tapaaysl aengepge 30,6% >xoHe epyepae 36,8%
Kypazbl; ceMi3ZiKTiH opTalla TapaJybl aiengepge 27,6%,
epaepre 159% kypagel. Byn Kasakcran XalKbIHBIH
JKapThICBIHAH acTaMbl apThlK MC KOMIOHEHTTepiHeH -
JleHe CaJIMarblHAH >KoHe CeMi3JiKTeH 3apJan LIereTiHiH
6ingipeni. 2019 kbLIFBI  MaJliMeTTepre  CyHeHCEK,
Typkicran o6sbicbiHza MC Tapanysl 28,5% kypazael. Ep
aJlamM/JlapFa KapaFaH/a a¥es ajaMJilap apacblH/ia Tapasybl
eKi ece xoFapsl eKeHi aHbIKTaAAb! (p<0,0001) [6].

Kaparanzpl 061bIchI TYpFBIHAApPbIHAA MC Tapanysl
KeJsiecized: ep agamaap - 30-39 xkac apanbirbiiga - 3,2%
armaubl, 40-49 skac apaneiFeigaa - 12,2%, 50-mgeH 59
»Kacka JieliH - 14,6%, 60-69 xacka fieti - 22,6%; aitenep:
30-gan 39 xacka geriH - 5% a3, 40-tan 49 kacka JeHiH -
17%, 50-neH 59-ra getiin - 30,8%, 60-69 xac apabIFbIHIA
- 36,7% xe3szecy >kuijiri HoTHXXecCiH kepceTTi. Kanmnbl
KaparaHgpl 06/bICEI TYpFbIHJApbIiHAAa MC Tapanysl 22%
HOTHXKeHI KepceTTi [7].

Anmatel Kajackl TYpFbIHJApbIHAA 35-70 2kac
apaJbIFbIHAAFBl TYPFBIHAAPBIHAQ opTama ecenmneH MC-
HBIH, Tapasybl 32,8% - 40,3% Kypazawb! [8]. Ocbl aTanran
CTATUCTUKA/BIK KepceTkimTep MC aca KayinTijiirine xoHe
aFbIMJIaFbl yaKbIT NMaHJAEeMUsChIHA alHa/JFaHbIHA HAKThI
JIoJIeI.

MC agmam af3acblHAAFbl aKybI3/[blH, MaM/blH,
KeMipcyap/blH aJIMacybIHbIH MeTabo/IMKaIbIK,
OY3bLIYbIHBIH, NATOJOTHSJIBIK KafFaaubl [9]. Bya kypgaeni
MeTaboIMKaJbIK OY3blLIyJap TOObIHAH TYPaTbIH CUHAPOM,
Heri3ri MmaToJIOTHAJBIK TeHe3l HHCYJIMHIe Te3iMJiliKKe
’)K9He CO3bLAIMa/bl TeMeH Jidpexesi KaObIHyFa aJbll
kesneqi. COHFbI 3epTTeysep OOUBIHIIA OChl >KaFAalFa
asblll KeJieTiH Herisri Kayin ¢akTopJsiapbl 3HAOTEHAL -
reHjiep/iiy, moJuMopdU3Mbl KOHE IK30TeHAl - TOeMeH
dusukanbiK 6esceHAiNiK 60blN TabblaaAbl [5]. ATasraH
3THOJIOTHUSJIBIK ~(QaKTopJap BHUCLUEpPaTbJbl CeMi3/liKKe
asnbin Keseni. Bucuepanbibl cemiszik e3 keseringe MC-
HbIH TNaTOreHe3iHJe Heri3ri OopblH ajaTblH WHCYJHUHIe
TO3IMAIMIK KOHe »KyHesi Ka6GbIHY KacKaJTapblH iCKe
Koca/bl [10].

WHcynrHre Te3iMAiNIK HMHCYJMHHIH  KaJbIIThbI
$UBMOJIOTHABIK, MeJlllepiH/e IJIIOKO3aHbIH TiHJepMeH
JypbIC CiHipi/iMeyi, TMIEepPUHCYJIMHEMHUSAHbl LIaKblpaJbl.
Bys MC-MeH >koHe >XYpeK-KaH TaMblpJlapbl aypyJlapbIMeH
(?KKA) o6aiyaHbICTbl 2 TUOTI KAHT JuabeTiHiH Herisri
dakToper  [11]. wuHCy/IMHre  Te3iMAIIIK  HMHCYJUH
pelLieNTOp/apblHbIH,  aKayJapbl  >KdHe  IJIIOKO3aHbIH
CiHyiH ’XoHe MWHCYJIMH CUTHa/IblH 6y3aTblH 60C Mait
KBIIIKbIIAapbIHbIH KOFapbllaybl CUAKTbI $aKTopsapiaH
TybIHJAybl MYMKiH. By aTepockjiepo3jiblH JaMyblHa
bIKMa/l eTeTiH aTeporeHJiK [AUCAUNUJEMUSFA 9KeseAi
[12]. Maii KplUKbLIJAPbl, COHbIMEH KaTap, TiHAepre
[JIIOKO3aHblH  CiHyiH HalwapJaTa/bl, WHCYJIMHHIH
apThIK 6H/JipilyiHe bIKNaJ eTeli, THIepUHCYJIUHEeMHUs
HOTM>KeCiH/le UHCYJIMH CeKpeLUsChIH Texxese[ji. COHbIMeH
KaTap, MHCYJMHIe Te3iMJiJIIK TOTBIFy CTpPecCiMeH >XoHe
KabblHyMeH 6aiIaHbICThI [1].

2Kyiieni KabbIHY KacKaAbIHbIH KOCBLIYbI KeJiecifei
)Ky3ere acajbl. Malibl TiH KabGbIHyFa XyHesi KaGbIHY/bI
IWaKbIpaTbIH pakTopsapabl 6esin, MC-bl ZaMbITa anajbl.
Ce0e06i, MalJIbI TIH 0J1 UHCYJIMHTE TO3IMALIIK, TUIIepTOHUS
JKOHeE XKYPEeK-KaH TaMbIpJapbl aypyJlapbIMeH GalIaHbICTHI
IL-6 xone TNF-a cuAKTbI KaObIHY QaKTOpJapblH
cekpeuusaaiapl. Bysl LUTOKUHZAEP WHCYJIMH CUTHaJIbIH
Oy3a/bl KoHe aWHaJbIMJArbl 60C Mad KbIIIKbLIJAPbIH
KylleiTe anajbl [6].

WHcynvHre  Tes3iMAiNiK  TiHAepAiH  UHCYJIUH
acepiHe ce3iMTa/IbIFbIHBIH TOMEH/leyiMeH cunaTTajaazbl,
OyJ1  WHCYJMH  CEKPeUUSIChIHbIH  KOMIEHCATOPJIbIK
)KoFapbuiayblHa okeseni [13]. BipHeme 3eptTeysnep
KepceTKeH/ieH, TeMip MeH GeppUTHH JleHreliHiH opTalia
»KoFapbliaybl MC-HBIH Tapa/yblHbIH, >KOFapbliaybIMeH
Gal/IaHBICTBl JKOHE HWHCYJIMHIe Te3iMAIiKTiH 6esric
60161 TabbL1aAbI [14]. TeMipziH aHAOTeH/iK KOpJIapbIHbIH,
YKOFapbLIaybl IVIIOKO3aFa Te30eyWTKTiH, 2 TUNTI KaHT
AnabeTiHiH KoHe WHCYJMHTe TO3IMAUIIK CHHJPOMBIHBIH
JaMybIlMeH OadsiaHbicTel. TeMipzaiH ImaMazad — ThIC
XKYKTeJslyi yHKbl 6e3iHiH 6eTa-KacyllajapblHbIH, TOTBIFA
3aKpIMJIa/yblHA oKeJse[li >koHe (eppUTHHHIH >KOFaphbl
KaJIbIITBl ~ KOHLEHTpPALUACbIMEH  YCbIHBUIFAH  TeMip
KOpBIHBIH, TINTi opTama »ofapbliaybl KAaHT AuabeTiMeH
Gal/IaHBICTBl €KeHZIri Typasbl [aJiesJiep apThill KeJseni
[15].

3epTTeyaid, MakcaTtbl: MC Ke3iHfe reHeTHKaJbIK
NpeAUKTOpJap >KoHe (EPPUTHH [JleHTedi apacbIHAAFHI
GalJIaHbIChIHA 910U LII0JIY Kacay.
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OgnebuerTepsi  woJsy  GapeickiHAZa — PubMed,
Medline, Google Scholar, Embase, Web of Science bLibiMu
AepekkopJsiapbiHan 2019 »xbuigan 2024 oxbpuiFa  JiediH

’KapUsiIaHFaH  Makajajap TalJadH/jpl.  [37ey  yuiiH
"MeTabosuKaiblK, cuHApoM”, "TeHzik mosuMopdusm”,
"®epputun", "TeHAik mnpeaukTop" TYHIH ce3jepi
KOJIIaHbLIJIbI.

O/ebu 1IoJIy YIIiH KeJseci KpuTepuiaepre calikec

KeJIeTiH MaKaJiajlap KapacTbIpblIJbl:
1. TosblK MOTIHAI MaKaJanap;

2. MC xoHe QeppUTHH apacbIHAAFbl OaNWJaHBICBIH
3epTTereH MaKaJajap;

3. MC «kesiHfe ¢JeppuUTUHHIH TeHEeTUKaJbIK,
JleTepMUHAHTTApbIH aHBIKTAl 6aFa 6epreH sepTTeysep.

MC K/IMHUKaJBIK IapaMeTpJiepi )koHe ¢peppUTHH AeHrelli apacblHAaFbl 6aillaHbIC

CapbicynblK GeppuTuH (CP) :xaHe MC apacbIHAAFbI
6ali/IaHbICTbIH, MeXaHU3Mi Kenll $paKTopJibl 60Jybl MYMKIiH.
MC - 6yJ1 TMIIEPTOHHUS, KAH/AFbl IVIIOKO3aHbIH )KOFapbLIaybl,
OpTaJIbIK, CeMi3JiK oHe AMCAUNHMAEMHUs CHUAKTbl Kayil
dakTopapbIHbIH KYpAeJi xkuHaKTanybl [16]. CP xoHe MC
apacbiHaFbl 6aitnanbic CP-HiH MC Kayin gakTop/iapbiHa
acepiMeH 6GailsaHbicThl. C® ajampaapaarbl  TeMipAiH
caKTaslly JeHreilin Oaranay ylliH 6HOMapKep peTiHze
KeHiHeH KoJizaHblaaael. KenrereH seprreynep CO xypek-
KaH TaMblpJaphl aypyJiapsl [17], 2 Tunti KauT guabeTi [18]
J)K9He CO3blIMaJibl OyHpeK aypysnapsl [19] cusKTbI apTypJi
MeTaboJIMKaJIbIK aypy/IapblH aija 60J1ybl MEH 1aMyblHa
KaTbICATbIHBIH KOPCETTI.

CoHbIMeH KaTap, GeppUTHH peaKTUBTI OTTeri
TypsiepiH eHpipyre GesiceHAi Kartbica anazabl [20]. Byx
MetS koMmnoHeHTTepiHe acep eTezi. CP >xofapbliaybl
KOFapbl  LUTOTOKCHUKAJIBbIK  THAPOKCUJ  TONTapbIHA
allHajaThlH  60C  pajuKajZapAblH  LIaMaJlaH  ThIC
reHepalysicbiHa dKeJseli, Oy/1 TiHAEp/AiH 3aKbIMJa/lyblHa,
JINIUATEP/IH acKblH TOTBIFybIHA X9He Calblll KeJreHJe,
JIMNATEP/iH KaJbINITaH ThIC MeTaboM3MiHe aKeseni, Oy
ceMi3/lik NeH TruUNepTpUIIHLEepUAeMUsiFa oKeneni [21].
QeppuTHHHIH KaHJAaFbl IJIIOKO3a JieHreliHe acep eTy
MeXaHW3Mi MHCYJIMHIe Te3IMAIMIKTI TYCiHZAIpyl MYMKiH.
OTTeriHiH WaMaJlaH ThIC PeaKTUBTI TypJiepi WHCYJUHHIH,
OYJIIIBIKET TMeH OaybIpFa KeTKi3iny JeHrediHe acep
eTeTiH QeHWIaJaHUH Ka/lAbIKTapblH T'HAPOKCUIJEY
apKblIbl MHCYJHUH peLeNTOopJIapbIHbIH, Ce3iMTa//bIFbIH
TeMeHleTyi MyMKiH [22]. CoHbIMeH KaTap, ¢peppUTHHHIH

KOFapblIaybl OaKTepUsJap/AblH aKTUBTEHYiHe ’KoHe
acTepJsiepieH  [B-acymajapibl  3aKbIMZaybl ~MYMKiH
JIMNIONIOJINCAaXapUTep MeH JIMIOTEHWXOW  KbILIKbLIbI

CUSIKThI KaObIHY 3aTTapbIHbIH OHAIpiJNyiHe 9KeJyi MyMKiH.
WHcynuHre TO3iMAIIK rUnepTOHUsIMEH Je GalaHbICTbI
[23].

CO-HiH xofapbLiaybl koHe MC apacblHAAFbI
6aliJlaHbIC KeIl FbUIBIMM ToONTapMeH 3epTTesreH. J.T
Salonen »xaHe 6ackasapblH 3epTTeyinge CO geHreuiHiy
>KOFapbLIaybl IMIUATEPAIH JUCPeTyIsUsaCbIHA 9KeJIeTiHIH
J)KoHe ep ajaMjapjAa MuoKapZ HUHOapKTbIChIHBIH, (MU)
eki ece ui KeszeceTiHiH aHbIKTaraH [24]. ]. Li xoHe
6ackanapzably, (2017) coHrbl 3epTTeyinge CO geHreiiHiy
JKOFapbLIaybl JKoHe JAUCJAWNHUAEMUSHBIH JJaMybIHbIH
apacblHAaFbl GalJaHbIC ep >koHe d9Hes ajamjapha ac,
JICH, eMip cypy canTbl GakTopJiapbiMeH 6aiiIaHbICThI eMec
eKeHiH kepceTTi [25].

CoHFbI  3epTTeyJiepAiH HOTWXKeJepiHe cyiHeHe
OTBIPBIN >KacjaFaH >xyHesi wonaynapga  CO xene MC
apachIHZAFbl MeJIllep->Kayan apaKaTbIHACBIH/A ChI3bIKTHI
6aiIaHbIC aHbIKTaJIFaH. AHBIKTaJIFaH GaiIaHbIC
JKbIHBIC OOWBIHIIA aXbIpaTbLiAbl. Cebebi, adengepne
nocTMeHanaysa keseHiHge C® pgeHreiliHiH TeMeHJeyi
6alikasrad. MeJep - xayan apakaTbiHacel CO geHreiiniy
ap 50 mkr/x xorapbuiaybl MC gamy Kaymil epsepge 14%-
fa, oMengepae 14%-ra  KoFapbLIaTaTbIHbl aHBIKTAJ/AbL.
Ce6e6i, C® MC koMnoHeHTTepiHe TiKesied acep eTexi [26].

C® penreitinig KanbiThiAaH 1,5 ece jxoFapbliaybl
Gaybipia ¢ubpo3abiH, 1,66 ece epluyiHe asblll KeJreH

[18]. KakpiHZa  MmoHApasbIK  capanmbliap  TOOBI
"MeTaboJIUKaJbIK, runepdpeppuTHHEMHUS" (MI'd)
aHbIKTaMacCblH €Hri3y apKbLibl TrunepdeppUTHHEMHS

MeH MC-MeH cumaTTaNaThIH »KaFAaWFa HAKTbl UHBA3UBTI
eMecC JIMarHOCTUKAJIbIK KPUTEPUUJIED YChIH/IbI koHe MO
aybIpJIBIK, JdpekeciHiH OGaFacblH alblH aja 6esrineni.
MI'® MC xoMmoHeHTTepiMeH KOINTereH 3epTTeysepje
aHBIKTAQJIFaH HAKThl OaWJIAHBICBIHBIH, HeTi3ri ce6e6i
6erimastim [27].

MC ke3iHge peppUTHHHIH reHeTUKAJIBIK PeAUKTOpPIapbl

@QeppUTHHHIH IIaMa/iaH ThIC OPTaHU3M/Ie XKUHAIYbI
TYKbIM KyaJIJalTBbIH, >Kype Naiija GoJiFaH HeMece apaJjiac
daxTopsap/aH TYbIHAAUThIH IATOJIOTUSAJIBIK, KaFAan [28].

TeMipaiH *KMHaNybIHBIH KJIWHUKAJIBIK KepiHicTepi
apuTMu4, KKXK aypyJiapsbl, rUnepnurMeHTanus,
TUIIOTUPEOD3,  JAuabeT, rermaToMerajuss  JkeHe T.O
HO30JIOTUSIJIAp/IbIH, CUMIITOMJAPbIMEH GaiaHbICThl [29].
T'unepdeppuTHHEMUSHBIH 6€C HETi3Ti reH/ie reHeTUKAJbIK,
JleTepMUHAHTTaphl aHbIKTasraH - HFE (remoxpomaros),
HJV (remomxyBenuH), HAMP (renuuguHai aHTUMUKPOGTHI
nentuy), TfR2 (tpancdeppunni penentop 2) u FP
(dbeppomopTuH) - runepdeppUTHHEMUSFA Kayan Gepeni
[30]. ArtanfaH MyTauusJap ayTOCOM/Ibl - PeleCcCUBTI
6epineni. Op MyTalUsIHbIH 6©3iHe TOH KJWHHUKaJbIK
Gesrizepi 6ap koHe MyTallUsSHbI epTe CaThblAAa AHBIKTAY

KONTereH acKbIHYJapAbl aJJblH aldyAa MaHbI3/AbI
posib  aTKapajbl. [eHeTHUKa/bIK JeTepMUHAHTTAPAbI
aHBIKTAy TeMipAiH JKUHAJYbIHBIH, AyBIPJIBIFbIH,

MyllesiepAiiH, 3aKbIMAAHYbIH, eMJieyre peaKLUsHbI

J)KOHE CHMITOMJAp/blH Maiaa 60Jy >KacklH 6oJpKayFa
keMekTeceni [30].

A. Castiella >xoHe TaFbl 6acKasap/blH 3epTTeyiHje
HFE reniniy H63D mnoaumopdusmi beppUTHHHIH
CaphICy/bIK JleHTeliHe Tikesned oacepi aHbIKTasFaH [31].
TunepdepputuHeMusicol koHe H63D nonumopousmi
6ap HayKacTap >Ka/lbl NONYJIALHMSMEH CaJbICTbIpFaH/aA
CaHbl €Ki ece Ui Ke3/leCKEHIH KepCeTKeH. 3epTTeysep
HaTmkKesepi 6oibiHIIAa HFE reninig H63D nonumopousmi
MeTabo/IMKaNbIK runepeppuTUHEMUSHBIH, MPeJUKTOPbI
peTiHze KapacThIpyFa 60JIaTbIHbI aQHBIKTaI/bI.
MeTaboJIMKaMIbIK, runeppeppUTHUHEMHUSIChI 6ap
HaykKacTapzAblH 89%-aa MC 3THONOTUANBIK (aKTOpPJIaphbl
ceMi3/iik ’KoHe apThIK caJMak Ke3djgeckeH. MC xkoaHe
runeppeppuTHHEMUsICEl 6ap HAyKacTapAblH 56 Maii3bl
H63D/H63D reHoTuNiMeH WHAYLUPJIEHTEHI aHBIKTA/Ib
[32].

MeTab0oJIMKaBbIK,
JKOFapbl  Japexesi

runepdeppUTHHEMHUSHBIH,
JeHrediHe koHe  OGaybIpAarbl
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$ubpo3aHyAbIH, aca KaTepJi e3repicrepine
uepysomiadmud (LI1) reHiHiH MyTauuschIHBIH 9cepi
anblKTanFaH [33]. Bipak confel 3epTTeynep pe LIl
reHiHiy >xaHa nosnMopodusmi C.2689delC >xoHe Gesrini
C.606dupA assenbjepi alepysoNJa3MUHEMUSIFA aJIbII
KeJieTiHI aHbIKTa//bl. Alepy/0N/a3MUHEMUSIHbIH, HETI3Ti
CUMITOMJApbl aHeMHs, runepPeppuUTHUHEMHUS HKIHe
Ji1abeT, HeBPOJIOTUSIBIK OY3blJIbICTAPAbl KAMTUABI [34].

Conrbl EASL (European Association for the Study
of the Liver) AuarHocTuka >xoHe eMJiey HYCKay/JapblHJa
runeppeppuTHHEMUsACHl 6ap HayKacTapAblH, 6GapJ/ibIFbl
)koHe Keseci monmumopdusm p.C282Y (roMosuToTas bl
eMec) aHbIKTaJfaH »argahga MPT Tycipyre »xosjgama
6epinerini HakTbuianfFaH. HFE reniniH BapuanusceiHaH
tybiHAaFrad HH1 (6ipiHwi Tunti remoxpomartos) Eypomna
enfepine eH kvl runepdeppUTHHEMHUsIFA  asblll
KeJIeTiH TeHJIK MyTalus. T'unepdeppUTUHEMUSHBIH
KJIMHUKAJIbIK KepiHicTepi xkoHe TiHHIH 3aKbIM/jaly JAeHreii
TeMip/iiH OpraHU3M/e >XHWHaly >XbLIAAMAbIFbIMEH >9He
MeJilepiMeH ThIFbI3 6alIaHbICTbI, COHbIMEH OPTaHU3M/IiH
TOTBIFYJIBIK, IIpOLlecCTepre Kapcbl TYpy KabineTimeH e
TBIFbI3 GaisaHbicThl [35]. HOBeHUsABAI remMoxpoMaTo3
KesiHAe [JuabeT k9He  KapJUOMHUONATHUSIHBIH  >KHi
Tapajsybl YHKbIOe3iHiH [-KJeTKa/lapblHbIH epTe >KacTa
TeMipAiH ybITTbIIbIFbIHA aca Ce3iMTaJl/IbIFbIH KepceTe/i.
TeMmipaiy 6asy >KbLIJAM/JBIKTA >XKUHa/lybl >KoHe  Kell
acepsi deHoTUnTep 6ayblpAblH ¢ub6po3 Hemece [15],
[36] umpposra xeHe TLK anbim kenyi MyMKiH, SFHU
KJIaCCHUKaJIbIK, aCKbIHy/JIapFa oKeJill COKThIpajbl [11],
[15]. BipiHmi TUOTi reMoXpoMaTo3 COHFbI OH KbLJIJABIKTA
6ipmama e3repicke yublpasbl. Tapasybsl TeMeHJeyiMeH
JK9He aCKbIHY »KaFfaiJlapbIHbIH a3aloblMeH CUNaTTaslafbl.
Ocbl HOTHKeJlep AUArHOCTUKAHBbIH JK9HE reMOXpaMOTO3
eMiHiH AypbIc )KyprisisyiMmeH Tikesell 6ainaHbICThI [37].

L. Valenti xoHe T.6 3epTTeyiHnze PNPLA3 (patatin
like phospholipase domain containing 3) reni [148M
aJlIesliHiH MyTauuscel 6ayblpga creartas, GU6pos, HUppo3

JlaMyblHJaFrbl Herisri ¢akTopbl peTiHJe KepceTisireH
»)koHe mnosaumopdusmuiy JCH, runepdeppuTuHUsIMEH
Gipsiece acep eTeTiHi aHBbIKTalFaH. [eHeTUKaJBIK,

NpeJUKTOp PeTiH/le CKPUHUHT acay apKpljibl GaybIpJIbIK,
aCKbIHY/IapZAbl a/IblH  alyJjda MaHbI3AbLIBIFbl JKOFAPbI
reHeTHKaJIbIK, MapKep peTiHJe KapacTblpyFa 060J1azibl

KOpBITBIHABI

MC KOMIOHEHTTepi >koHe TruneppeppUTHHEMHUS
apacbIHzAA 6akIaHbIC KeITereH 3epTTeysepMeH
losienfieHred. ['unepdeppuTHUHEMUsIFA  9cep  eTeiH
reHeTUKaJIbIK NpeAUKTOpJapAbl aHbIKTAy Kasipri TaHza
©3eKTi JKeKeJIeHFeH eM/JIey CTpaTervschblH Kyprisyre
yJieciH Koca/ibl. HaKThbI reHeTHKaJIbIK MOJUMOopdu3MIepai
aQHBIKTAy apKbLIbl MeAWIMHA MaMaHJapbl eM/Jley
YKOCIapJIapblH TAyeKes TOOBIHJAFbI aZiaMzap VIIiH epTe
aHBIKTAy MeH jKeKeJIeHJipiireH eMziey CTpaTervsapblH
KaKCapTy YIIiH GediMmed anagpl. Bys caiibin kesreHfe
TYpPFBIHZAP apacblHAA  XabapAapJsblKThl  apTTBIPYFa
YKOHEe ayblp aCKbIHYJAPAbIH aJJbIH ajJyFa Ko Oepesi.
['unepdeppuTHHEMUSHBI KelleHJAl 3epTTeyi >KarJalJblH
reHEeTUKAJIbIK JKoHEe KJMHHUKAJBIK acleKTiJiepiH KaMThII
KaHa KOWMaM/bl, COHBIMEH KaTap OHBIH JHarHOCTHKAChI
MeH eM/leslyiHe OaW/JIaHBICTBI KON KbIPJbl Macesesepai
HIENY/TiH, YK0JI KapTaChIH YChIHA/IbI.

9ae6HeT

[36]. F. Stickel xone T.6 3epTTeyinge PCSK7 (proprotein
convertase subtilisin-kexin type 7) reninig rs236918
nosinMopdu3mi runepdeppuTHHEMHUSICE] 6ap HayKacTap/a
f6ayblp LMPPO3bIHBbIH JaMybIMEH HAKThl OaHJIaHbIC
KepceTiarex [37].

J. Kim xeHe TaFbl GacKajlapApblH 3epTTeYiHAe
runeppeppUTHHEMUs] MeH TeHeTHKaJbIK (aKTopsap/blH
apacblHAaFbl 6alIaHBICTBIH dcepiHeH eKiHLI THUNTI KaHT
AuabeTiHiH AaMy KaTepiH aHbIKTaFaH [38]. 3epTTeyuiinep
apacelHAaFbl GallJIaHBICTBl aHbIKTAy MakcaTelHAa 3405
HayKacKa TOJIbIK TeHOM/Ibl aHa/IM3 »acaajbl. HoTmxecinje
18 6ipHyksaeoTUATI mosuMopduaMHiy (SNP) imiHeH keseci
4 monuMopdusM runepdeppUTUHEMUSHBIH K9He KaHT
AuabeTiHiH JaMybIMeH Tikesell O6alJlaHbIC KOPCETKEH:
LINC00312 (long intergenic non-protein coding) reni
rs355140, PDGFA (platelet-derived growth factors)
reHi rs4075576, PTPRD (protein tyrosine phosphatase
receptor type D) reni rs1332202 xone LINCO00900
(long intergenic non-protein coding reni) rs713157.
KepceTinren HoTuxesnep GeppUTHHHIH >KOFapblaaybl
J)KOHe JKOFapblJafbl 9fic GOMBIHIIA TeHOTUNTEY KaHT
AuabeTiHiH JaMy KaymiH OoJpKayFa KeMeKTece[i *KoHe
KaHT [JMabeTiHiH maToreHesiHje TreHeTHUKa/bIK KoHe
3KOJIOTUAJIBIK, QaKTOp/lapAblH MaHbBI3/JbLIBIFbl KOFapbl
eKeHiHe KOFapbl/la KePCeTi/ITeH HOTKeJIep HaKThl JdJIel.
['unepdeppuTUHEMHUAHBIH,  JeHTelliHe  reHeTHKaJbIK
NpeAUKTOpJapMeH KaTap 3THUKa/bIK IIBIFY TeTiHiH
Jle albIpMallbLIBIFbI MaHbI3Jbl GaKTOp 60Jybl MYMKiH
[39]. Mbicanbl, A3us xajKpl CoHbIH imwinae biFbic A3us
enzepiniy xankpiHAa Eypoma, AdpoamepukanblK KoHE
OHTYCcTiK A3Msl XaJKblHa KapaFaH/a >KOFapbl JeHreii
runepdeppuTUHEeMUst GalKalFaH.

AtanraH allbIpMalIbUIBIK €ep JKoHe oHesnjep
apacblHza 6ipgeid apaxkaTbiHacta. CoHbIMEH KaTap
STHHUKAJIBIK JKYITHIK alblpMallbUIBIKTAp Aa OalKaszbl.
Mbicasnbl, A3us XaJKblHbIH (eppUTHH KepceTKilTepi
Eypona >xoHe adpoaMepHKa/lbIKTapMEH CaJbICTbIPFAaH/A

Kofapbl  6osica, Eypoma  epsiepiHze  deppuUTHH
adppoaMepuKa/bIKTapFa KapaFaHZa >KOFapbl JeHred
kepcerTi. JKoFapblarbl TYXBIpbIMAAP TeMip JKoHe

$eppUTHHHIH JieHTeliH aHbIKTayja TeHeTHKaJIbIK GpaKTop
acep eTeTiH STHUKAJIBIK TapasyJarbl alblpMallblIbIKTbI
MaHpbI3/1bl GAaKTOP peTiH/e KapacTblpyFa 60s1abl.

Kapxbuianasipy. bByn  3eprrey  Kasaxcran
Pecny6iMKachl FoibiM JKoHe YKOFaphbl
6iygimM MUWHUCTPJIITIHIK FeuiblM  KOMHUTETIMEH
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Abstract

Metabolic syndrome is defined as a pathological condition characterized by abdominal obesity, insulin resistance, hypertension and
hyperlipidemia. Although the successful conquest of infectious diseases worldwide has been accomplished, this new non-communicable disease
poses a serious threat to the health of the modern world.

Hyperferritinemia in the pathogenesis of metabolic syndrome triggers a cascade of mechanisms involved in the development of insulin
resistance, liver steatosis/fibrosis, etc. In the course of special studies, the role of five key genes in the development of hyperferritinemia has been
proven: HFE (hemochromatosis), HJV (hemojuvelin), HAMP (antimicrobial peptide hepcidin), TfR2 (transferrin receptor 2) and FP (ferroportin).

The determination of the relationship and gene predictors between hyperferritinemia and the components of metabolic syndrome
contributes to the fact that doctors have now begun to provide personalized treatment for each patient.

Key words: metabolic syndrome, hyperferritinemia, gene predictor, insulin resistance, gene polymorphism.
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Fa/ibIMHBIH, capa KO0Jibl

Banentun l'aBpusioBuu KopnadyeB 1978 xblisaH
1997 xblira feilin LlenuHorpas MeMJyeKeTTiK MegULIMHA
WHCTUTYTBIHBIH PEKTOpbl OOJIbIN KYMbIC iCTeli XoHe
COJI yaKbITTa OChl KOFapbl OKYy OPHBIHBIH MATOJIOTUSIBIK,
¢dusunosioruss kadeapacblHbIH, MeHrepyuici 6osabl. Bya
KbI3MeTTi 1998 xblira fgeliH, sfHU 20 2Kbl1 60HbI aTKAPAbL.

BasenTrH 'aBpusioBud OMOBI KaslaCbIHBIH TyMachl
6osiaTbIH. MekTenTi GiTipreHHeH KeiliH OMOBI MeJUIIMHA
HHCTUTYThIHBIH (OCMHU) emzey dakynbTeTiHe OKyFa
Tycin, oHbl 1959 xblibl oMparbal GiTipin, npodeccop
Hocud BopucoBry Maxk6u4 6ackapaTblH NaTOPU3HN0JIOTUSA
kadepacbIHbIH aCIUPAHTYPaCbIHA TYCE/I.

B.I. KopnaueB acnupaHTypasa OKpIIl KypreH
Ke3iH/le ©3iHIH 06ap BIHTACBIH, epiK-XKirepiH FbIJIBIMU
3eprTeyre apHan «HoBOKaWHHIH MM  KbIPTBICBIHA
acepi», (1962) TaKpIpblObIHA apHaJfaH KaHJUJATTHIK,
JIMcCepTalUsAChIH Mep3iMiHeH OypbIH KOpFazbl. BaseHTHH
[aBpu/IOBUY acnupaHTypaHbl 6GiTipreHHeH KeiiH OMOBI
MeMJIEKETTIK MeJUIJMHA UHCTUTY ThIHBIH aTOPU3HOJIOT U
KadeapacbiHgaaccucTeHT (1962 - 1966 »xoK.), Killli FBIIBIMA
KpI3MeTKep (1966 - 1968 xxk.), keitin goueHT (1968 - 1971
MOK.) KbI3METTEPiH aTKap/bl.

PeanuMauusiHblH HerisiH caaywsl akaJeMHK
BragumMup  AnekcanfpoBud HeroBckuiiMeH GoJiFaH
MaHbI3 /bl Keszecy B.I. KopnayeBTiH, FbIJIbIMU-

3epTTeyJiepiHiH ’KaHa O6aFbITbIH aWKbIHJAyFa YJeciH
Turizzi. OHbIH FbUIBIMJAFbl Y3aK ©Mipi 3KCcTpeMaJs/bl
»KOHE TepMUHaJBIK XKafjailsiap Macesiesiepid 3epTTeyMeH
6aiaHbICThI 60161 1970 xbLbl «Keges1 KaH XKOoFalITy[aH
JlaMbIFaH KJWHUKAJbIK 6JIMHEH KeliHri Ka/lnblHa KeaTipy
Ke3eHiHJeri MU KbIPThICbIHbIH, FeMOJAUHAMHUKAChl, OTTETi
YKOHE 3JIEKTPOJIUT-CY 6alaHChI» TAKbIPbIObIH/A JOKTOPJIBIK,
JuccepTalUsChbIH COTTI KopFamn, Banentun l'aBpusiioBuy 36
»kacblHAa OMObI MEMJIEKETTIK MeJUIIMHA UHCTUTYThIHbIH,
natodusnosoruss kadeapacblHblH MeHrepyiici (1971-
1978 x0K.) KbI3MeTiHe callJlaHAbL.

OM6bIJa  KbI3MET aTKapbll JKYpreH KesiHze
Basnentun TaBpusioBUuY 7 MeJUIMHA FbUIBIMBIHBIH,
KaH/JIU/AaTbIH JalbIH/a/1bl, CTYAEHTTEep FhIJIbIMU KOFaMHBIH
FBIJIBIMU JKeTeKIIiCi, UHCTUTYTTaFbl NapTUsI KOMUTETIHIH
MylIeci )K9He KOl TUPaX/bl ra3eTTiH peJlaKTopbl 60J1JbI.

1978 xb1nbl KCPO [leHcay/blK caKTay MUHUCTPIHIH
OyUpbIFbIMeH  llesinHOrpasy MeMJIeKeTTIK MeAMIIMHA
WHCTUTYTBIHBIH peKTOPbI 60J1blM Tpodeccop B.I. Kopnayes
TaFalbIHAA/bL.

BasneHTuH [aBpusoBuY Pecniy6yinKkaHBbIH
VATTBIK, FbUIBIMU-NIEArOTUKAIBIK, K9HEe MeJULMHAJIBIK,
KaJipJlapblH  fAasdpJayfa, COHJAW-aK  HWHCTUTYTTBIH

MaTepHaiblK-TeXHUKAJIbIK 0a3acblH HbIFAUTyFa OpacaH
30p yJec KOCTbl. PekTop peTiHZe YHUBEPCUTETTIH
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KbI3MeTKepJiepi apacblHJa aca KypMeTKe, eJiMi3JiH
MeJlMLIMHA KaybIMbIH/A ce3ci3 Gejesre ve 60J/bl. OHbIH
JKeKe KacuheTTepi MeH YHBIMAACTBIPYUIBUIBIK KabineTi
YHUBEPCUTETTIH CTYAEeHTTepre 6ijsiM 6epy »oHe apTypJi
cajajap/aFbl MaMaH/apAbl JaspayjaFbl MYMKiHAIKTepiH
KeHelTyre MyMKiHZik 6epai. OHbIH Tikesiel )xoHe 6eJsiceH i

KaTblcyblMeH lleJiMHOTpaZ, MeMJIEKETTIK  MeJUIjMHA
UHCTUTYTBIH/A neAuaTpUsIIbIK, MeJUIMHAIBIK-
o6uosiorusyablK  dakynbTeTTep MeH  desapAuiepJiik-
MeJUIMHABIK, KbI3MeTKepJep/i JlasipJIalThIH

daKyIbTeTTEp AlUBLIABL, IOH/AEPAi aJIFall peT MEMJIEKETTIK
TiIJle OKBbITY KOJIFA a/bIH/bI, NPAKTHUKAJIbIK JeHCAYJIbIK
caKTayMeH 6alaHbIC alTapJIbIKTall HbIFAaUTbUIbL.

B.I. KopraueBTiH 6acTaMacbIMeH OKY-3epTXaHaJbIK,
FUMapaT  CaJblHAbL,  OPTAJBIKTBl  FBUIBIMU-3€PTTEy
na6opatopusicel  (OF3JI) yibiMpacTeipbligel. Bysn o3
Ke3eriH/le YHUBEPCUTETTIH FbLIBIMA HHQPAKYpPbIIBIMbIH
alTap/bIKTall  »KaKcapTyFa koHe  FbLJIBIMHU-3ePTTeY
JKYMBICTApbIMeH alHa/lbICaTbIH KbI3MeTKepJiepAi >KaHa
3epTTey 9AicTepiMeH >KoHe 3aMaHayH [AMAarHOCTUKAJBIK,
»KabAbIKTapMeH KaMTaMachl3 eTyre MYMKiHZAIK Oepai,
Oyn MepuuuHaHblH Tek KP Jgamybl ywiH faHa eMec,
OYKiJ1 oJieMre MaHbI3Zbl WHHOBALHUSJIBIK HOTHXKeJepAi
ajyra MYMKiHZAiK Gepgi. OJ1 XKYMbIC icTereH >XbLIAapbl
CTyA,eHTTepre, acCIUPaHTTaPFa, OpJUHATOPJIapFa XKoHe Kac
OKBITYLIbLJIADFA apHAJIFaH LIaFbIH OTHACBIJIBIK, XKaTaKxaHa
casIbIHZbI, O/l OHBIH Kac KbI3MeTKepJIep/iH a/eyMeTTiK
»KafJaliblHa, aJlaMH KallMTaJl[bl CaKTayFa JlereH TepeH
BIKbLJIAChl MEH KAMKOPDJIBIFbIH JaJIe/fie .

On YHHUBEPCUTETTI GacKapraH YKbUIIApbI
CTYZEHTTEPAI OKBITY camackl >KaHa JleHrelre KeTepini.
80-xkbu1gapsl  KCPO  JleHcaynblK cakKTay MWHUCTPJIITI
XKYprisreH TeKcepysepZiH KOPBITBIHABICHI GOWBIHINA
llenuHorpas MeMJIEKeTTiK MeAWIMHA WHCTUTYTBIHBIH
eMJey >koHe mexauaTpus ¢axynabrerTepi, KCPO-HBIH
80-HeH acTaM MeJMIMHAJBIK KOFApbl OKYy OpPBIHJAAPbI
MeH YHHUBEpPCUTeTTepAiH ¢aKyabTeTTepiHiH apacbiHza
KypMeTTi 12-111i MeH THiciHIle 5-0pbIHAbI HeJeH/ 1i. AcTaHa
KasacelHbIH, JKeHic maHFbBUIBI GOWBIHAA OpHAJTACKAH
CTYZEHTTIK >KaTaKxaHasjap pecny6uka GOMBbIHIIA Y3ZiK
JleTl TaHbLIJBL.

[Ipopeccop B.I. KopnayeB kadezapanapga oKy
yZepiciH >kakcapTyFa Kell Kyl »xyMmcazabl. Kasakcranpga
aJifalll peT MeAMIIMHAJIBIK JKOFApbl OKY OPBIHAAPBIHBIH
apaceigza UMMM koMmnbloTepsik TecTijsiey apKblIbl
CTYIleHTTepAiH, O6ijiMiH  6GaFasay  ficiH  KoJijaHa
6actazpl. ThUIBIMH  3epTTeynepAiH,  KapKbIHAbLIbIFbI
J)KoHe  JaWblHJAJFaH  FbUIBIM  JIOKTOpJapbl  MeH
KaHAUJATTApbIHBIH, CaHbl OGOWBIHIIA O0J1 6GacKapaTblH
Kadeapa MHCTUTYTTA KETEKIIi OPbIH ala/bl.

BasenTuH T'aBpU/IOBUYTIH, MBIKThl 3pYJULHUSIBIK,
KabisneTi MeH FBIIbIMFa JlereH KYILITapPJIbIFbI
peaHnMaTOoJIOTUSIHbIH, 3KCNepUMeHTal/Ibl JKoHe
KJIMHUKAJBIK, MaceJsiesiepiH 3epTTeyre HIbIHAMBI
KbI3BIFYIIBLIBIK ~ OUIJIpreH  MeJUIIMHAHBIH  9PTYpJi
cajacblH/aFbl MaMaH/bIK HeJsiepiH OipikTipe asAblL
B.I. KopmayeB 1meH OHbIH KeNTereH UIdKIpPTTEPiHiH
KJIMHUKAJIBbIK 6JIIMHEH KeHiHT1 )KOFaphl KYHKe KbI3METiHiH
OY3bLIbICTAPbIHBIH, ~ NAaTOreHe3iH  3epTTeyre  KoHe
peaHMManusAfaH KeHiHri sHuedasonaTUAHBIH asAblH
ajly KoHe eMJey OJICTepiH eHJeyre apHa/faH ipreJi
3epTTeyJiepi, FBUIBIMU KyMbIcTapbl KasakcTraHpa, asbic-
>KaKpIH lIeTesZiep/ie KeHiHeH TaHbIMaJl 60JI/bI.

OM6b1 (Peceit) xoHe LenuHorpag (Actana, KP)
KaslaJlapblH/la FbLIBIMU MeKTeNTepAiH KypblIybl OHBIH
eciMmiMeH OGaiyaHbIcTbl. OHBbIH i36acapJsiapbel BajseHTHH
['aBpusoBUY 6acTaFaH iCTi »Ka/JFAacThIPBII, peaHUMaLUAaH
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KeHiHri aypyLblH GYHKLUANBIK-KYPBLIBIM/BIK,
OUOXUMUSJIBIK >KOHe HMMMYHOJIOTHUSJIBIK  HeriszepiH
3epTTell OTbIPbIN, TAJIMrepiHiH FbBUIBIMU H/JiesJIapblH
)KeMicTi gambiTyAa. OHBbIH ILISKIPTTepiHiH apacbiHAa 7
FBUIBIM JIOKTODBI, OHBIH illiHJAE 2 Ka3aKCTaH/bIK FasbIM
»koHe 50 FbLIBIM KaHJuAaThl 6ap. B.I. KopnauesTiH 100-
JleH acTaM FblJIbIMU eHOEKTepi )KapblK KOpZi.

1991 kbl B.IL KopmaueBThIH 6GacTamacbiMeH
[lerHorpas, MeMJIEKeTTIK MeJULMHA WHCTUTYTBIHJA
NATOJIOTUS/IBIK, ~ QU3MOJIOTHS, TPaBMATOJIOTUA  JK9HE
opronesus, (papMakoJIOrus MaMaHAbIKTapbl GOWbIHIIA
KaH/AWJATTBIK JUCCepTaLUsAIap/bl KOpFay KeHeci allbLIbI.

[Ipodeccop B.I. Kopmaue KCPO Pektopsap
keHeci npe3uguyMmbiHblH, KCPO MeaunyHa fblIbIMAApPHI
AKaJIeMUSIChIHBIH, ~ «JKCTPEMaJIibl KOHE TepPMHUHAJIbI
»KaFmansap» JkeHiHzAeri BykinoJakThlK mpo6JieMasibIK,
KOMUCCHUSICbIHBIH, «IlaTosorusibik @®usuosioruss KoHe
3KCIEepUMEHTTIK Tepanus», «KazakcraH [eHcayJbIK
caKTay» JKypHaJJapblHblH peAaKLUsJIbIK KeHeCiHiH
myueci 6oazael. «En6ex Kpizbunr Ty» oppenimen (1981),
«ThIH >koHE THIHAWFaH KepJiepAi urepreHi yuin» (1984),
«EHOek apparepi» MezpanbaapbeiMeH, oraprbel KeHec
[lpesuguymbinbly, ~ Kypmer  rpamortaceiMen  (1988)
MapanatTasafraH. KasCCP, «/leHcayibIK cakTay iciHiH y3A4iri»
Tec 6esrici (1976), «Kasak KCP-HiH eHOek CiHipreH FbLIBIM
Kalpatkepi», «Kazak KCP xanblk arapTy iciHiH y3#iri»
aTaKTapbIH UeJIEH].

Kopmnaue B.I. ka;ia MeH pecny6/IMKaHbIH KOFAM/bIK,
Tipurisnirine GesceHe apasacTsl, GipHelle peT OGJIBICTHIK,
MapTUs KOMMTETIHIH Mylleci, XaJblK JelyTaTTapbl
00J/IBICTHIK, KeHeciHiH gemyTaThl GoJibin caisanabl, KOKII
XXYIIl cwesiniy pgeseraThbl, OOJBICTBIK MIC/JMXATThIH
JenyTaT 60JIIbI.

llskipTTepi, BanenTun l'aBpuiosuy KopnadesneH
J)KYMBIC  icTereH Ke3eHJep/i KepeMeT,  FbLIbIMU
3epTTeyJiep/iiH LapbIKTaFaH, eH 0aKbITThI )KOHE €H XXeMicTi
Xbligap eni gen artan erefi. O Typanbl LlennHorpan
MeMJIEKETTIK  MeAMIIMHA WHCTUTYTBIHBIH  aJIFAlIKbI
acMUpaHThl, Ka3ip MeAULMHA FbLIBIMAAPBIHBIH JOKTOPHI,
npodeccop Hypryn Xam3uHa 6buiail Aedi: «¥CTa3bIMbI3
TaMmalla JaHa, MedipiMai afaM ezi. JHIUKJIOTEJUSIIBIK
6isiMAi 01 MO33USAHBI KAKChl KOPETiH, TapUXThI >KaKChbl
6iseTiH, maxmMaTkKa ayec 6oJiraH. 01 emipae Konpyuuiiiy
dunocoduaIbIK Ke3KapacTapblH YCTaHbII, TOPT HOPCe/IeH
OOUMBIH ay/JaK yCTajabl: 60C OWFa 60W ajAbIpMajibl,
nabIMJay/apblH/la KaTETOpUSIJIBIK €eMeC, KbIHBIPJIBIK,
TaHBITNA/(bl KOHE >eKe 63 0acblH FaHa OWJAMaJbl.
Kenrteren agampap yuwin Banentus 'aBpuiosud Kopnaues
H/ean/ibl FblIBIMU XKeTeKIIi )KoHe TyJIFa!».

[Ipodeccop B.I. KopnaueBTelH, ~ Kasakcran
Pecny6siKacbIHAAFbI LleanHorpag, MeMJIEKEeTTIK
MeJMIMHA WHCTUTYTbIHA KoHe MaTOJIOTUSJIBIK,
bu3MOIOTUSAHBIH,  AaMyblHa KOCKAaH YJeciH ecKepe

oTbIpbI, 2005 *KbLIbI YHUBEPCUTETTIH FhIIBIMU KeHeCiHiH,
memiMiMeH kadepara oHbIH eciMi 6epinfi.

Kaszipri Tansa Actana MeguuuHa yHuBepcuTeTi B.IL
KopnaueB aTeiHAaFbel maTodusnosiorus KadeApachbIHbIH,
VKBIMBI €HOeKKOPJIBbIFbI, TabGaHABLIBIFBI KoHe icKepJiri
apKblIbl KadeJpaHbIH MapTebeciH apTThIPyFa ThIPLICY/a.
Kadenpamarel OKBITYyWIbLIApAbIH OapJbIFbl  Jepiik e3
iciHe aca cy#icneHiJiKneH KapaWTbIH, pUsCbI3 KbI3MET
aTKapaThIH XKdHe YCTa3blHa a/jaJl, 9pi JJalbIKTHI i36acapJiap.
Osap e3zepiHiH Alma mater-iHiH >koHe eJsiMi3[jiH HaFbI3
NaTPUOTTapBI.
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Pe3iome

MeduyuHckuli yHugepcumem AcmaHa 8 to6usetinblii 2024-2025 2o0vl 6ydem ommeyams 08a 8axcHbix cobbimusi: 90-1emue co OHs
podicdeHust Banenmuna TI'agpusosuua Kopnauesa (09.04.1935-07.05.1998 z2.) - uzsecmHoz2o y4yeHo20 — namogusuosozd, 3ACAYHCEHHO20
dessimesss Hayku Pecny6auku Kasaxcmah, dokmopa meduyuHckux Hayk, npogeccopa, akademuka AEH PK u 60 siem co OHs ocHogaHusi
Kagedpvl namosozuveckoll pusuosozuu npu Ljeaunoepadckom 2ocydapcmeeHHoM mMeduyuHckom uncmumyme — LIIMH (Hvine MeduyuHckuil
yHusepcumem AcmaHa).

Ima nybaukayus seasemcsi 3HaKoMm 61az2o0apHocmu, 006potll namMamu U CAyHum COXpaHeHur 8 Jiemonucu umeHu Basemmuna
laspusnosuua Kopnauesa - 3amevamesnvHo20 veso08ekd, 60/1bUI020 yHEHO20, 8HECUIE20 O02POMHbIU 6KaAad 6 passumue MeoUyUuHCKO20
o6pasosanus u Hayku Kasaxcmana.

BJi1aropoHblii NyTh y4€HOT0

Banentun TaBpusnoBuy  KopmayeB  pabGoTtan
pextopom LT'MU c 1978 no 1997 rr. © 0iHOBPEMEHHO

3HaMeHaTesJlbHasi BCTpeya C OCHOBOINOJIOXKHUKOM
peaHuMaToJIOru1 aKaZleMUKOM BragumMupom

3aBeioBas Kadeapoii maTosoruyeckoi GuU3noa0ruu 3TOro
’Ke By3a, 3aHUMas 3Ty J0JKHOCTb BIJIOTh 10 1998 roaa, To
ecTb B TeueHue 20 JieT.

BaseHTHH TaBpW/IoBHY SBJSJICA  YPOXKEHLEM
ropozsa Omck. Ilocsie OKOHYAHMS LIKOJIBI OH NMOCTYIHJ Ha
Jlede6HbIN pakysbTeT OMCKOro MeJUIIMHCKOI'0 HHCTUTYTA
(OI'MH), koTopbI¥ ycnemHo okoHYUI B 1959 roay u 6bL1
3aYMC/IeH B aCUPaHTYpy Npu Kadepe naToGrU3U0JI0THH,
pykoBoguMoii mnpodeccopom Hocudom BopucoBuuem
Maxx6uyeMm.

C camoro HayajJa cBoed pabOTBI aclHUpaHT
B.I.KopnaueB nposiBUJ XapaKTep, BOJIEBble KayecTBa U
SIpKHe CIOCOGHOCTH MCC/Ie/JoBaTeIsA, YTO MO3BOJIMJIO eMy
JIOCPOYHO 3aAlIUTUTh KaHJUAATCKYI0 J[HCCEPTALMI0 Ha
TeMy: «B/MsiHMe HOBOKaWHAa Ha KOpY I'OJIOBHOI'O MO3Ta»
(1962 r.).

[locne oOKOHYAaHMA  acmUpaHTYpbl  BaneHTuH
laBpusnoBud pa6otan accucreHToM (1962-1966 rr.),
MJIAZIIIMM HayYHBIM cOTpyAHUKOM (1966 - 1968 rT.), a3aTeM
foueHtoM (1968 - 1971 rr.) xadepbl MaToPU3NOJIOTUH
OT'MH.

AnexcangpoBudyeM HeroBckuM ompejesnjia HOBBIA 3Tan
Hay4yHO-HCC/eloBaTe/IbCKON  JeATesbHOCTH KoprnadeBa
B.I. Ero Oosbluas XU3Hb B HayKe Oblla CBs3aHa C
M3y4yeHHeM Npo6seM 3KCTpeMaslbHbIX U TepMHHaJIbHbIX
cocTosiHUH. YcneliHo 3amuTUB B 1970 roay JOKTOPCKYIO
JAuccepTanuio Ha TeMy: ««[eMofMHaMMUKa, KUCJIOPOAHBIN
Y 3JIEKTPOJIUTHO-BOAHBIN 6aslaHC KOPbI TOJIOBHOTO MO3Tra
B BOCCTAHOBUTEJBHOM Ilepuojie IMocJe IepeHeceHHOH
KJIMHUYECKOW CMEPTH, BEI3BAHHOW OCTPOU KPOBOIMOTEPEM»,
BasneHnTuH 'aBpuioBuUY, B 36 JieT, 6bL1 U30paH 3aBEAYIOLIUM
kadenpoil matopusnosorud OMCKOro rocyiapCTBEHHOT0O
MeUIIMHCKOr0 UHCTUTYTA (1971-1978 rr.).

B OMckuii nepuoj pa6otsl BaseHTuH 'aBpusioBuy
MOArOTOBUJ 7 KaHAMAATOB MeAULUHCKUX HayK, OblI
Hay4yHbIM pYKOBOJHUTeJeM CTYAEeHYeCKOro Hay4HOIo
o6L1ecTBa, YIEHOM MapTKOMa MHCTUTYTa U PeJaKTOpOM
MHOTOTUPa)KHOH raseThbl.

B 1978 roay npodeccop B.I. KopnaueB nmpukasom
MUHHUCTpA 3ApaBooxpaHeHuss CCCP Ha3HayaeTcss peKTOpoOM
[leMHOTrPaJICKOTO  rOCYJapCTBEHHOTO  MeJUIIMHCKOI0
UHCTUTYTA.
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BaseHTuH [aBpusoBUY BHEC OTPOMHBIHN
60JIbLIIONM BKJIAJ, B MOATOTOBKY HallMOHAJbHBIX HAy4yHO-
ne/larornyeckux M BpayebGHBIX KaZpoOB pechny6JIMKH, a
TaKXXe B YKpelsleHHe MaTepHaJbHO-TeXHUYeCKOH 6a3bl
MHCTUTYTa. Kak peKkTop OH M0Jib30BajCsl HEU3MEHHbIM
yBaXKeHUEM CpeJM KoJuler U COTPyAHUKOB BY3a, mmen
HellpepeKaeMblil aBTOPUTET B MeJUIMHCKOM COOG6IlecTBe
CTpaHbl, €ro JIMYHOCTHbIE KayecTBa U OpraHMW3aTOpCKHe
CIOCOGHOCTH MO3BOJIMJIM PACIIUPUTh BO3MOXKHOCTH BY3a
no o6y4eHHIO0 CTYJEeHTOB U IOATOTOBKE CIEIHaJHCTOB
pa3/MYHBIX HampaBieHUW. C ero HenocpeAcTBEHHBIM
U JesATeqabHbIM y4acTueM B LMW 6bLIM  OTKpBITHI
neAuaTpUYeCKUH, MeANKO-6HOIOrudeckuil (akynbTeThbl
U akyJabTeT MO TOATOTOBKE CPeAHUX MeJULMHCKUX
pPaGOTHHUKOB, BIlepBble ~ HayaJocb  MpernojlaBaHue
JUCLUUIUIMH Ha TOCYAApCTBEHHOM $3blKe, 3HAYUTEJbHO
YKPENUJINCh CBSI3U C MPaKTHYeCKUM 3/paBOOXpaHEHHEM.
[lo ununuatuse B.I.KopnayeBa 66111 MOCTpOeHb! yuyeGHO-
J1abopaTOpPHBIA  KOPNyC, OpraHu3oBaHa IleHTpaJbHas
Hay4yHO-HccejoBaTesbcKass Jabopatopus (LIHWJI). B
CBOIO OuYepe/ib, 3TO MO3BOJIMJIO 3HAYUTENbHO YJAYUYLIUTH
Hay4yHylo  uHOpacTpykTypy BY3a u  obecneuuts
COTPYAHUKOB, 3aHHUMAaIOLIUXCA Hccel0BaTeIbCKOM
paboTii HOBBIMU METOAAMU UCCIEe0BAHUS U COBPEMEHHOMN
JMarHOCTHUYeCcKOM anmapaTypoi, M03BOJISBUIMX MOJIYYUTh
MHHOBAIIMOHHbIE Pe3yJIbTaThl, KOTOPble GbIIN BaXKHBI AJIs
pa3BUTHUS MeJUIMHBI He To/IbKO B PK, HO 1 Bo BceM MUPOBOM
npocTpaHcTBe. B rozbl ero pa6oTbl GbIIO  NMOCTPOEHO
MaJlocEMeHOe OOILEeXUTHE AJS CTYAEHTOB, aCIUPAHTOB,
OpJIMHAaTOPOB W  MOJIOABIX  MpernojaBaTesiel, 4YTO
CBU/IeTEIbCTBOBAJIO O €ro IIyOOKOH 3aMHTEPEeCOBAaHHOCTH
M 3a60Te O COLMaJbHOM G6JIarONOJNYYUU  MOJIOABIX
COTPYAHUKOB, COXpAaHEHUHM 4YeJI0OBEYeCcKOoro KaluTasa,
KOTOpBbIA GYZIEeT JJOCTOMHO MPeACTaBIsATh cBoi BY3 kak B
HayKe, TaK ¥ B IPaKTH4YeCKOM 3/]paBOOXPaHEHHUH.

B mepuon ero pykoBojctBa BY3oMm o6yueHue u
MOJrOTOBKA CTY/IeHTOB MOAHSINCh Ha KA4eCTBEHHO HOBbIN
ypoBeHb. [Ipu nojBefeHUN UTOTOB MPOBEPOK MO JUHHUU
M3 CCCP B 80-x rojax JieyeGHbIM WU HeJUATPUYECKUI
dakynbrersr LII'MU, u3 6Gosee yem 80 MeAUIMHCKUX
By30B U daky/sbTeTOB yHUBepcuTeToB 6biBiiero CCCP,
3aHSIM TNoYeTHble 12-e U 5-e MecTa COOTBETCTBEHHO, a
CTyZileHYecKHe O6IIeKUTHS, pacloJIOXKeHHbIe 110 IPOCHEeKTY
[lo6enbr B ropose AcTaHa, NMPU3HABAJWCh JIYYLIUMU B
CTpaHe.

[Ipodeccop B.I. KopnayeB mnpukJ/ajbiBajJl MHOTO
YCUJIMH [iJI1 YCOBEpLUIEHCTBOBAHUSA Yy4eOGHOro Ipoluecca
Ha kadeapax HHcTUTyTa. BnepBble B KasaxcTraHe B
LUI'MH cpeny MeAMLIMHCKUX BY30B CTaJl UCIOJIb30BaThCS
MeTO/Ji KOMIIBIOTEPHOI'0 TECTUPOBAHUS U OLlEHKU 3HAaHUU
CTYZleHTOB. [I0 MHTEHCHBHOCTH HAy4YHBIX HCCIeJJ0BaHUH,
KOJINYECTBY MOJATOTOBJIEHHBIX JOKTOPOB U KaH/JU/JATOB

HayK, BoO3IVIaBjiseMas MM  Kadejpa  CTAHOBUTCH
JIMJUpYIOLed B UHCTUTYTE.

O6sazas mupoyauiuein apyauLuen u
YBJIEUEHHOCTBIO, BaseHTuH [aBpuOBUY cymest

06'beAMHUTD BOKPYT ce6s1 JItoJieil pa3/IMYHbIX MeJULIMHCKUX
ClelyasbHOCTeH, MCKpeHHe  3aMHTEpPEecOBAHHBIX B
pa3paboTKe 3KCIIePUMEHTaNbHBIX U KIMHUYECKUX TPOGJIeM
peaHuMarosoruu. PyHJaMeHTaJbHble  HCCJIEOBAHUSA
BI.KopnayeBa ¥ ero MHOIOYHC/IEHHBIX YYEHUKOB,
NOCBsIleHHble ~ H3y4YyeHWI0 [aToreHesa  HapyLUleHUH
BbICIIEHl HEPBHOH JesiTeJbHOCTH IOCJe IepeHeCeHHOH
KJIMHUYECKOH  CcMepTH W pa3paboTKe  METOZOB,
npodUJaKTHKY M JledeHUs  [OCTPeaHUMalMOHHOH
sHIedaTONATUH, CTANU NPUOPUTETHBIMU. OHU MOJIYYUIH
IIMpOKoe Mpu3HaHue B Ka3axcTaHe, B 6JIM)KHEM U JaIbHEM
3apy0Oexbe.

C ero MMeHeM CBsSI3aHO CO3/lJaHHe HAYYHBIX IIKOJI
B roposax Omck (Poccusi) u LlenuHorpage (Acrana) (PK).
Ero mocsenoBaTesM NpoAoJ/KalOT HadyaToe BasieHTHHOM
[aBpusOBUYEM J1eJI0 U IJIOJOTBOPHO Pa3BUBAIOT HAy4YHbIE
HWJled CBOEro HACTaBHUKA, u3y4dasd QYHKIHUOHAIbHO-
CTPYKTYpHble, OHOXMMHYECKHE U HMMYHOJIOTHYeCcKHe
OCHOBBI TMOCTpeaHUMAlMOHHOW Gosie3HU. Cpenu ero
Y4E€HUKOB 7 JOKTOPOB HayK, B TOM YHCJIE 2 — Ka3aXCTaHCKUX
ydyeHblx W 50 kanauzaToB Hayk. KopmauyeBbiM B.L
ony6siMKoBaHo 60siee 100 Hay4YHBIX PaGoOT.

B 1991 r. no unuuuatuse B.I. Kopnayesa npu LI'MHU
OblJI OTKPBIT COBET M0 3allUTe KaHAUAATCKUX JUccepTalui
[0 CHelHaJ]bHOCTSM MaToJiorMYeckas  PU3UO0JIOTHS,
TPaBMaTOJIOTUSA U opToneAus, GapMaKoJI0rusl.

[Ipodpeccop B.I. KopnayeB 6bli1  4jieHOM
npesuauymMa CoBeta pektopoB CCCP, BcecorwosHoit
npo6saemHol komuccuu AMH CCCP mo «3kcTpeMasibHbIM
U TEPMHUHAJIBbHBIM COCTOSIHUSMY, YJIEHOM DPeJaKLHOHHbIX
coBeTOB »KypHasoB «IlaTosoruyeckass ¢U3UOJOTHUA U
3KCIepUMeHTa/JbHas  Tepanus»,  «3JpaBOOXpaHEHHE
Kazaxcrana». Harpaxzgen OpzeHoMm Tpynosoro KpacHoro
3HameHu (1981), MesanaMu «3a OCBOeHHe LEJHUHHBIX U
3aJIeXXHbIX 3eMesb» (1984), «BerepaH Tpyna», [loueTHo
I'pamoToii [Ipe3nguyma BepxoBHoro CoBeta (1988) KasCCP,
HarpyAHbIM 3HakoM «OTJIIMYHUKY 3/paBOOXPaHEHUs»
(1976), 3BaHusAMU «3acayKeHHbIH [ledATeJb HayKH
Kazaxckoit CCP», «3aciyxeHHbIA paGOTHUK HapoOJHOIO
o6pasoBaHus Kazaxckoit CCP».

KopnayeB B.I. mpuHMMan akTUBHOe y4dacTHe B
0011eCTBEHHOW )KU3HU FOPO/A, PECTYyOJINKH, HEOJHOKPATHO
n36upajscd 4YIeHOM O00JIaCTHOIO KOMHTeTa NapTHH,
JenyTtaToM obJsiacTHoro CoBeTa HApOJHLIX ey TaTOB, GbLT
neseratoM XXYIII cbespa KIICC, memyTaToM 06s1acTHOTO
MacsnxaTta u ap.

MHorue yuyeHuku BasentuHa [aBpusioBuYa
KopmayeBa coBMecTHble rofibl pabOThl C HUM CYUTAIOT
CaMbIMM JIYYIIUMH, CYACTJIUBBIMU U IJIOJAOTBOPHBIMH.
Hyprynab XamM3uHa, ero nepBas acnvpanTka B [I'MH, a HbiHe
JIOKTOP MEJUIIMHCKUX HayK, Mpodeccop TOBOPUT O HEM:
«Ham Y4uTenb 6bl1 NMpeKpacHbIM YeJOBEKOM, MYAPbIM
u J0o6pbiM. O6GJsiafiast 3HIUKJIONEJUYECKUMU 3HAHHUSIMU,
JIIOOWJT T033WI0, XOPOLIO 3HaJl HCTOPUI, YBJIEKaJICS
nmaxMaTaMu. B »KU3HU OH NpuzepKuBaics GpUI0COPCKUX
B3I/Is110B KOHYLIMS 1 BO3/IepKHUBAJICS OT YEThIPEX Belllel:
He B/IaBaJICs B yCThIe pa3MblIlJIeHUs], He OblJI KATETOPUYEH
B CBOMX CYXK/JI€HUSIX, HE MPOSIBJISAJ YIPSIMCTBA U He AyMaJl
0 cebe sinyHo. [lis MHorux JiwoJed KopnayeB BaseHTHH
[aBpuJIOBUY fIBJISIETCA MJl€aJloM HAyYHOTO PYKOBOAUTEJS
U 4yeJsioBeka!».

YuuteiBasg BkJaJ, npodeccopa B.I. KopnaueBa B
pasutue UI'MU u natosoruveckor ¢pusuosioruu B PK, B
2005 r. pemieHreM Y4yeHOro coBeTa By3a Kadejpe ObLIO
MPHUCBOEHO €ro UMS.

B cBoell HacTosimel [AesATeJSbHOCTH KOJIJIEKTUB
e/IMHOMBIILIJIEHHUKOB CTapaeTcs ,06p0COBECTHBIM TPYA,0M
MPEYMHOXUTb JAOCTHXKeHUs1 Kadepbl NaToGU3HOJIOTHUU
nmenu B.'KopnaueBa MeAuLMHCKOTO yHUBEpPCUTETA
AcrtaHa. [lpakTHyeckM Bce mpenojaBaTesd SBJAIOTCA
BbIMYCKHUKaMU MeJJULIUHCKOTO yHUBepcuTeTa AcTaHa
U 1o CBATOM 006513aHHOCTH CJIyXaT Jesy YeCTHO, C
JII060BBI0 M CAaMOOTBEPXKEHHO. JTO BepHble U JJOCTOWHHbIe
nocjejoBaTeJIM CBOEro YuuTess. OHM HacrosiLue
MaTpUOTHI cBoelt Alma mater 1 Halllei CTpaHbL.
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Abstract

Astana Medical University in anniversary year 2024 - 2025 will celebrate two important events: 90th anniversary of Valentin Gavrilovich
Korpachev (09.04.1935-07.05.1998) - a famous scientist-pathophysiologist, doctor of medical sciences, professor, academician of ANS of the
Republic of Kazakhstan and 60th anniversary of the founding of the Department of pathological physiology at the Tselinograd State Medical
Institute - TsSMI (current name - Astana Medical University).

This publication is a sign of gratitude, good memory and serves to preserve in the annals of the name of Valentin Gavrilovich Korpachev
- a remarkable man, a great scientist who made a huge contribution to the development of medical education and science of Kazakhstan.

The noble path of a scientist

Valentin Gavrilovich Korpachev worked as rector of
the Tselinograd State Medical Institute from 1978 to 1997
and simultaneously headed the Department of pathological
physiology of the same university, holding this position until
1998, i.e. for 20 years. Valentin Gavrilovich was a native of
Omsk. After graduating from school, he entered the medical
faculty of the Omsk State Medical Institute (OSMI), which
he successfully completed in 1959 and was enrolled as a
postgraduate student at the Department of pathophysiology,
headed by professor losif Borisovich Mazhbich.

From the very beginning of his work, postgraduate
student V.G.Korpachev showed character, strong-willed
qualities and bright abilities of a researcher, which allowed
him to early defend his PhD thesis on the topic: «The effect
of novocaine on the cerebral cortex» (1962).

After postgraduate studies Valentin Gavrilovich
worked as an assistant (1962 - 1966), research assistant
(1966 - 1968), and then associate professor (1968 - 1971)
of the Department of pathophysiology of OSMI.

The significant meeting with the founder of
reanimatology, academician Vladimir Alexandrovich
Negovsky, defined a new stage of Korpachev V.G.'s research
activity. His long life in science was connected with the
study of problems of extreme and terminal states. Having
successfully defended his doctoral thesis in 1970 on the
subject: «Haemodynamics, oxygen and electrolyte-water

balance of the cerebral cortex in the recovery period
after clinical death caused by acute blood loss», Valentin
Gavrilovich, at the age of 36, was elected Head of the
Department of Pathophysiology of the Omsk State Medical
Institute (1971-1978).

During the Omsk period of work Valentin Gavrilovich
prepared 7 candidates of medical sciences, was a scientific
leader of the student scientific society, a member of the party
committee of the Institute and editor of a multi-circulation
newspaper. In 1978, Professor V.G.Korpachev was appointed
rector of the Tselinograd State Medical Institute by order of
the USSR Minister of Health.

Valentin Gavrilovich made a great contribution to
the training of national scientific, pedagogical and medical
personnel of the Republic, as well as to the strengthening
of the material and technical base of the Institute. As rector,
he was consistently respected among colleagues and staff
of the university, had undeniable authority in the medical
community of the country, his personal qualities and
organizational skills allowed expanding the capacity of the
institute to educate students and train specialists in various
fields.

With his direct and active participation in the
Tselinograd State Medical Institute, the paediatric, medical
and biological faculties and the faculty for the training of
nursing staff were opened, the teaching of disciplines in
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the state language began for the first time, and links with
practical healthcare were significantly strengthened. On
the initiative of V.G.Korpachev, a teaching and laboratory
building was builtand a central scientificresearch laboratory
(CSRL) was organised. In turn, this allowed to significantly
improve the scientific infrastructure of the university
and provide the staff engaged in research work with new
research methods and modern diagnostic equipment that
allowed to obtain innovative results that were important
for the development of medicine not only in the Republic of
Kazakhstan, but also in the whole world. During his years of
work, a low-family dormitory for students, postgraduates,
residents and young teachers was built, which testified to
his deep interest and concern for the social well-being of
young employees, preservation of human capital, which
will worthily represent his university both in science and in
practical healthcare.

During his leadership of the university, the education
and training of students rose to a qualitatively new level.
When summing up the results of inspections by the Ministry
of Health of the USSR in the 80s, the medical and paediatric
faculties of TsSMI, out of more than 80 medical universities
and faculties of universities of the former USSR, took the
honourable 12th and 5th places respectively, and the
student hostels located on Victory Avenue in Astana were
recognized as the best in the country.

Professor V.G.Korpachev made a lot of efforts to
improve the educational process at the departments of the
institute. For the first time in Kazakhstan, the method of
computerised testing and evaluation of students' knowledge
was used in the TsSMI among medical universities. By the
intensity of scientific research, the number of prepared
doctors and candidates of sciences, the department headed
by him becomes the leading one in the institute.

Having the widest erudition and passion, Valentin
Gavrilovich managed to unite around him people of different
medical specialities, sincerely interested in the development
of experimental and clinical problems of reanimatology.
Fundamental studies of V.G.Korpachev and his numerous
apprentices, devoted to the study of pathogenesis of
disorders of higher nervous activity after clinical death and
development of methods, prevention and treatment of post-
resuscitation encephalopathy, became a priority. They have
been widely recognised in Kazakhstan, near and far abroad.

His name is associated with the establishment of
scientific schools in Omsk (Russia) and Tselinograd (Astana)
(RK). His followers continue the work started by Valentin
Gavrilovich and productively develop scientific ideas of their
mentor, studying functional-structural, biochemical and
immunological bases of post-resuscitation disease. Among
his apprentices there are 7 doctors of sciences, including
2 - Kazakhstani scientists and 50 candidates of sciences.
Korpachev V.G. has published more than 100 scientific
papers.

In 1991, on the initiative of V.G. Korpachev, a council
for the defense of candidate dissertations in the specialties
of pathological physiology, traumatology and orthopedics,
and pharmacology was opened at TsSMI.

Professor V.G. Korpachev was a member of the
Presidium of the USSR Council of rectors, the All-Union
Problem commission of the USSR Academy of Medical
Sciences on «Extreme and terminal conditions», a member
of the editorial boards of the journals «Pathological
physiology and experimental therapy», «Health Care of
Kazakhstan». He was awarded the Order of the Red Banner
of Labour (1981), medals «For the development of virgin
and fallow lands» (1984), «Veteran of Labour», Certificate
of Honour of the Presidium of the Supreme Soviet (1988)
of the Kazakh SSR, badge «Excellent public health worker»
(1976), titles «<Honoured Worker of Science of the Kazakh
SSR», «Honoured Worker of National Education of the
Kazakh SSR».

Korpachev V.G. took an active part in the public life
of the city, the republic, was repeatedly elected a member
of the regional party committee, a deputy of the regional
Council of People's Deputies, was a delegate of the XXVIII
Congress of the CPSU, a deputy of the regional Maslikhat and
others.

Many apprentices of Valentin Gavrilovich Korpachev
consider the joint years of work with him the best,
happiest and most productive. Nurgul Khamzina, his first
postgraduate apprentice at the Tselinograd State Medical
Institute, and now a doctor of medical sciences, professor,
says about him: «Our Teacher was a wonderful man,
wise and kind. Possessing encyclopaedic knowledge, he
loved poetry, knew history well, and was fond of chess.
In life he adhered to the philosophical views of Confucius
and refrained from four things: he did not go into empty
reflections, was not categorical in his judgements, did
not show stubbornness and did not think about himself
personally. For many people, Valentin Gavrilovich Korpachev
is an ideal of a scientific leader and a man!».

Taking into account the contribution of professor
V.G.Korpachev to the development of TsSMI and pathological
physiology in RK, in 2005 by the decision of the Academic
Council of the university the department was named after
him.

In their present activity, the team of like-minded
people tries to multiply the achievements of the Department
of pathophysiology named after V.G.Korpachev of Astana
Medical University by their conscientious labour. Almost all
teachers are graduates of Astana Medical University and by
sacred duty serve the cause honestly, lovingly and selflessly.
They are faithful and honourable followers of their Master.
They are true patriots of their Alma mater and our country.
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