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Pazgen 1. AKTyajibHbIE BONIPOCHI PaAHAIIMOHHOMI
0€30MacHOCTH U TUTMEeHBbI

SJIEKTPOHHASI TAPAMATHUTHAS PE3OHAHCHASI
CHHEKTPOMETPUS B IPAKTHKE CYJAEBHO-MEJIUIIMHCKHAX
HCCJEIOBAHUM PAJJMAIIMOHHOM TPABMBbI:
COBPEMEHHBIE BO3MOKHOCTH U ITEPCIIEKTUBBI

A.C. Benoyc, FO.E. KBaueBa
@I'FY I'Hl] ®MPBIL] um. A.U. bypnazana ®MBA Poccuu, 2. Mockea, PO

Beenenue. B 2024 rony ucnonnsercs 80 eT 3KCIEPUMEHTATbHOMY
OTKpPBITHIO BBIJAAIOIIMMCS OTedecTBeHHbIM yueHbIM E.K. 3aBolickum
SIBIIEHUSI 3JIEKTPOHHOI'O NapaMarHuTHoro pesonanca (OI1P), namenmero
IIMPOKOE TMPUMEHEHHE B Pa3HbIX O0NacTsIX (QyHAAMEHTAIBHBIX U
MPUKIAAHBIX — HcoienoBanwit. B 1991 romy  Obuta  yupexieHa
Mexaynaponnas npemust umenu E.K. 3aBolickoro, exxerofqHo Bpydaemas B
Kazanm, 3a BeIgatomuiics Bkan B mpuMeHeHue u pazsutne OIIP B ¢pusnke,
XUMHH, DKOJIOTHH, OMOJOTMH MU JOPYTHUX OTPACsIX HayKH. 3HAUYMUTEIbHOE
BIMSHHUE  DJJEKTPOHHBIM  IlapaMarHUTHBIM  pe30HaHC  OKa3al  Ha
(hopMUpOBaHHE COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHH, 4TO HApsay C
KJIMHUYECKUMH AUCUUIUIMHAMY, HAIJSAHO IEMOHCTPUPYIOT ITOCTHKEHHUS
cyneOHo-MeTMIMHCKOH 3kcnepTusbl (CMDJ) paaualimoHHON TpaBMBI.

Hens padorsl. O000IIEHNE U aKTyalU3alys JaHHBIX COBPEMEHHBIX
WCCIICJIOBAaHUM, TMOCBSLIEHHbIX mnpuMeHeHuto OIIP-cnekrpomerpun B
MPaKTUKEe  CyNeOHO-MEAMLIMHCKUX  HUCCIENOBAaHMA  paJuallMOHHBIX
MOpakeHU, a TakkKe PaCKpPBITHE MEPCIEKTHB Ul JalbHEHIIEr0 H3yYeHUs
BOIIpOCa.
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Marepnansl ¥ MeTOAbI  HcCCJeI0BaHUsA.  MaTepuaiaMu
HCCIIEIOBAaHUS TOCIYXKIIH OITyOJIMKOBaHHBIC B OTKPHITOW TEYaTH W Ha
3JIEKTPOHHBIX pecypcax MEeXIyHapOAHbBIX OpraHU3alMi M0 pajualioOHHON
0e30MaCHOCTH Hay4YHbIC paOOThl U O(HUITHATLHBIC U3IaHUs, TOCBSIICHHBIC
TEMaTUKE HacTosAllel cTaThb. IIpuMEHSIN CpaBHUTEIbHO-aHATUTUYECKUN
METOJI WCCICAOBAHUS, OCYHICCTBILIA HAyYHYIO OICHKY IOJy4eHHOU
COBOKYINNHOCTHU JaHHBIX C MO3WLHUU AOIMYCTUMOCTU HX HCIIOJIB30BaHUA U
00BEKTHUBHOM JOCTATOYHOCTH JUI OTBETOB Ha BOIPOCHI, KOTOPHIE CTABATCS
nepes cyAeOHO-MEIUIIMHCKON 3KCIIEPTHOW KOMHCCHEH CyaoM, OpraHaMu
JO3HAHWS U TIPEIBAPUTEIHHOTO CIICICTBHS.

Pesynbratel uM  oOcyxnenme. Meron  OIIP-cnekrpomerpuu
npumensieTcss B CMD panuannoHHOH TpaBMBI Ha TMPOTSHKEHUH MOCICIHUX
JNECSITWIETHH B  LEeNAX OLEHKM JIOKaJbHBIX IMOTJIOIIEHHBIX 103
MOHU3HUPYIONIETO M3NyYeHHs. TpaJuIIMOHHBIMUA O0BEKTaMHU HCCIICIOBAHMUS
SIBIISIFOTCS. OMaITb (peke ACHTHH) 3y0a, HOTTH U KOCTH, a TaKXXe MPeMEThI
OBl M3  OCJOH/HEOKPANICHHOW  XJIOMYATOOYMaXHOW TKaHH C
MUHUMAJbHBIMU 3arps3HEHUS MM, HAaXOJMBIIWECS Ha IMOTEpIEBLIEM B
MOMEHT PaJUalMOHHOr0 Bo3neicTBrs. Hanbombiield ”HPOPMAaTHBHOCTHIO
B OINpENEIICHUH JI030BBIX Harpy3ok wMertojgoMm OIIP-criekrpomerpuu
00JIaalOT HCCIICOBAHUSA dMali 3y0a, BBHIY TOTO, YTO IapaMarHUTHBIC
LIEHTpPBI COXPAHSIOTCA B Heil HeorpanuuenHo aonro (~10° ner). B HorTsx,
KOCTHOM TKaHM M oOpasiax ojexasl DIIP-curHam ¢ TedeHHeM BpeMEHHU
ociabeBaeT, YTO MOXKET BHOCHTH OTPAHUYCHHS Ha BPEMCHHBIE CPOKU
MIPOBEICHUS H3MEPEHHH.

B choywasx ~ cMmepTenpHOW — paguMaliMOHHOM — TpaBMBl  AJs
PETPOCIEKTUBHON  OIEHKM  MOTJIOHMIEHHOW 03Bl  HOHU3HUPYIOIIETO
U3JIyYCHHS 110 BEIUYMHE DIICKTPOHHOTO MapaMarHUTHOTO PE30HaHCa Ha
HCCIIeIOBaHNE HAIPABIAIOTCS W3BIMaeMbIe IIPH AyTONICHH MOJSIPBI, HE
HUMEIOIINE MAaTOJIOTMYECKUX U3MEHEHUH, B KOJIMYecTBE OJHOro-1BYX [1]. ¥
JKHUBBIX JINIY N3HAYAJIBHO JIISL OIPCACICHUA HHHHBH}IY&HBHOﬁ
MOTJIONIEHHOHN 03Bl HEOOXOAMMBIM OBLTO MHBA3HMBHOE H3BATHE 00Pa3IOB
sManu (MpOBEACHUE U3MEPEHUsS ex Vivo), TpeOylolee dKCTpakiuu 3y0a
LeNUKOM JUOO0  TMONlydeHHss €€ MHKPOCKOJIOB C  I[pPUMEHEHHEM
3yOoBpaueOHOrO Oopa. B  Hacrosmee BpeMs C  TOSBICHHEM
MaJorabapuUTHBIX ~ MOPTATHBHBIX  CHUHTHUIAIUOHHBIX  JIETCKTOPOB
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aKTYaJbHBIMH CTAHOBSITCSI HCCIICAOBAHUS «HA MeCTe» (M3MEpEHHS in vivo)
[2]. B aT0i1 CBsI3U HEOOXOUMOCTh B MHBA3UBHBIX MAHUMYJISLUAX YXOIUT B
MPOIIUIOE, YTO HCKI0YACT (POPMHUPOBAHNE AHATOMHYECKUX HapyIICHHH H,
CIICZIOBATENIFHO, HHBENHPYeT (U3MUSCKHE CTpaJaHWs W HETaTHBHBIC
NICUXOJIOTHYECKUE PEAKIIUH UCCIENYEMOT0 JKUBOIO YEI0BEKA.

Tennennus MOCTENIEHHOTO nepexoja K HEHHBA3UBHbBIM
HCCIIEJIOBAaTENILCKUM IIPOLElypaM OTYETIMBO IPOCIEKHUBACTCS TaKXKe B
Hay4yHbIX  M3bICKAHMSAX  IOCIENHUX  JieT, nocBsieHHbx  OIIP-
cmekTpomeTpun Horred [3]. B wacTHOCTH, COBEPIICHCTBOBaHUE
U3MEPUTENBHBIX ~ TEXHUYECKUX  CPEACTB  3HAYMTENIBHO  PACIIMPHUIIO
BO3MOKHOCTH 10 UCCJIEIOBAHUIO HOTTEBBIX IUIACTUH iN VivO CUHXPOHHO Ha
nanplax pyk W Hor. Takoi moaxonx, BO-NEPBBIX, YyCTpaHAET
HEONPEENEeHHOCTH, CBA3aHHbIE ¢ MEXaHUYECKU HHIYIIUPYEMbIM CUTHAIOM
(MHUC), mnpuBHOCHMBIM B H3MEpPEHHS ex Vivo TpaBMaTH3aImeit
JUCTaJIbHOTO Kpasi HOI'TA IIPU €ro cpe3aHuu. Bo-BTOphIX, UccaeoBaHus in
Vivo CIIOCOOCTBYIOT TOBHINICHHIO OOBeKTHBHOCTH CMD B Hactn
BBIHECECHUS CYXXJECHUIl O PaBHOMEPHOCTH / HEPABHOMEPHOCTU OOIyUCHHUS
[IOCTpaJIaBIIEro 4eI0BeKa.

I'oBops o0 pmanbHeWmMX  nepcnekTuBax — npumeHeHus — OIIP-
cuekTpomerpun g neneit CMD panualiOHHOM TpaBMBI, ClEoyeT
YIOMSHYTh HCCIEJOBAaHMS 0 HEWHBA3HUBHOM OIICHKE JIOKAJIBHOM 03Bl
o0JTydeHNs] KOHEYHOCTEeH (KOCTM MajbIIeB) Y JKMBBIX JIMI[, B HACTOSIIIEE
BpeMsl OCYLIECTBISIEMOM ex Vivo Ha OINEpaldOHHOM MaTepuale
XUPYPTHYECKUX  BMENIATSIILCTB  (aMIyTHpOBaHHBIE  (pamanru)  [4].
3acoyXuBaloT ~ BHUMAHUS ~ TaKXKe  HCCIENOBAHUS, CBA3aHHBIE C
nerextupoBanreM DIIP-curHana B cTekiIax HAPYIHBIX 9aCOB M MOOMITBHBIX
TeneOHOB, HYTO pacUIMpseT IepeueHb MOUIeKALMX M3BATHIO U
HCCIIEJIOBAHUIO  HEOMOJIOTMYECKUX OOBEKTOB, HAXOOUBIUUXCA IpHU
MOCTPaJaBIIEeM B MOMEHT 00JTyueHus [5].

3aknouenne. C  yd4eroM IPOaHAIU3UPOBAHHBIX  MaTEpHUaloOB
MPEICTaBIsAETCd aKTyaJbHbIM IPOBEICHHE JalbHEHIINX MaCIITaOHbIX
paboT 1O COBEpIICHCTBOBAHHIO CTaHJAPTHBIX MNpPOTOKOJOB  JIIP-
CHEKTPOMETPUUECKUX wm3MepeHudd s nened CMD  paguanmoHHOM
TPaBMBI, YTO COCTABHT OCHOBY MEPOIPHATHH IO MOIEPHHU3AIUHU JAHHOTO
BHJIa SKCIIEPTHOIO UCCIIEI0BAHMUS.
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COCTOSHHUE KOPOHAPHOI'O PYCJIA Y PABOTHUKOB
BPE/IHBIX U OITACHBIX ITPOU3BOJACTB

H.IO. Cemuronoscknii' , E.M. Tepmmna®, T.T. Bepauxynosa'

"@rBYy "C30HKI] um. JI.T. Coxonoea ®MBA Poccuu”,
e. Canxm-Ilemepoype, PO
> crery, o. Cankm-Iemep6ype, P®

B Hactosimee Bpems okono 10 MMWUIMOHOB PabOTHHUKOB B HaIei
CTpaHe TpPYyIATCS BO BPEIHBIX U OMNACHBIX ycnoBusx [l], mpuuém, mo
CPaBHEHMIO CO CTpaHaMH EBpombl, ypoBeHb INPOQECCHOHATBHBIX
3aboneBanuii B Poccuu B necsarku pas Huxe [2]. Tak nmu 310? C nomolisio
CeNeKTHBHOHN KopoHapHOi anruorpadun (KAI') u pe3ynpTaToB pyTHHHBIX
00CIeI0oBaHUH MBI COIIOCTABMIIM COCTOSHHE MAallUCHTOB C MOKAa3aHMSIMHU K
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KAI' B 2-x rpymmax: y paOOTHHKOB BPEIHBIX M OMACHBIX MPOWU3BOJICTB
(ocHOBHAs TpyIIAa) U Y KOHTPOJIBHOM TPYIIIBI, HE UMEBIICH KOHTAKTOB C
BpPEIHBIMU TPOMBIIUICHHBIMU (DAaKTOPaMHU ¥ MPOLICAIINX 00CIeI0BaHUE U
JICUYCHHE B CTallMOHApE.

B uccnenosanue 6bu10 BrimoueHo 130 mauueHTOB (82% — MYXKUYUHBL,
18% — >xenmunbl) B Bo3pacte oT 30 mo 70 ner, mpomeamux KAI mo
OOIIENpPHHATEIM TOKazaHusaM B 2022-2023 rr.  OCHOBHyIO TIpyIILy
cocTtaBWIM 72 manueHTa (CpemHui Bo3pacT 65,3+3,7 yer), WMEOIIHUX
KOHTaKT C OINAacCHbIMH W BPEAHBIMH MPOHU3BOJCTBEHHBIMH (PaKTOpaMu
(ycnmoBusi Tpyna COOTBETCTBOBANIM 3 Kiaccy BpemHoctu 3,1-3,4, crax
pabotsl ot 5 g0 60 net, B cpeaHem 20,8 jer). KontponbsHast rpymma — 58
MAIEHTOB, HE MMEBIINX KOHTAKTa C MPOQECCHOHATEHBIMI BPEIHOCTIMU
(cpennmii Bo3pact 55,8+4,2, craxxk pabotel ot 4 1o 55 ner, cpenuuii 20,3
roga). ['pymmel ObUIM cOmMOCTaBHMBI 1O MOJOBOMY cocraBy. KA
BRIMONHSIM Ha aHruorpaguueckoit ycranoke LG (CIHA) uepes
paauaibHBIA WU (GeMOpalibHBIN apTepuanbHbiid 10cTyr. CTraTHcTHYecKast
00paboTKa pe3ylbTaTOB MPOBOJIMIKCH C HCIIOIB30BAaHUEM HPOTrPaMMHBIX
nakeroB Microsoft Excel 2016.

IIpu cpaBHeHHMHM TpyNIl OKa3aloCh, 4YTO WX MPEICTaBUTENIN
oTanyaroTcsl mo uHuekcy maccel Tena (MMT): u30bITOUHBIA Bec darie
OOHapy>XMBaJICd B KOHTPOJBHOW Tpylne, OXHpPEHHE — B OCHOBHOM
(tabun. 1). PacnpesesneHne mo OCHOBHBIM JTAHHBIM aHAMHE3a MPECTaBICHO
B Tabnuie 2.

Ta6auna 1 — [TokazaTenu nHAEKCa Macchl Tea y 00CIeIOBaHHBIX

OcHoBHas rpynmna, n=72
HHaekc Macenl
rena (paGoTHuKH onacHbIX U Bperubix | KOHTponbHasi rpynmna, n=58
NMPOU3BOJICTB)

KosmuectBO % % KonnuecTBo %%
Hopwma 18 25,0 15 259
H30BITOYHBIN Bec 21 28,6 21 36,2
Oxupenue 33 45,8 22 37,3
HUTOTO: 72 100 58 100
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Ta6auna 2 — HekoTtopble naHHbIe aHaMHE3a y o0cienoBaHHbIX (%%)

JIINTeNbHOCTH Pagouee cucr. .
MaxkcumaiabHoe AJ] Ipuém cratuHoOB

[pymner 3adoseBannss UBC Al

00cJIe10
panuprx | A0 10 [ 10-20 | Gonee | 110 no | Beime | mo | Bemme | 5-10 | 20 >40

Jet ner |20 mer|140/90(180/90(180/90| 140 140 MI Mr Mr

HE
ToJy-
yaer

Ocuosran | 5o | 194 | 487 | 164 | 288 | 54.8 | 69.4 | 305 | 19.1 | 24.6 | 26,0 | 30.1
rpymnmna

Komrpome- | 0 o 1 103 | 51,7 | 172 | 37.0 | 442 | 793 | 207 | 138 | 293 | 190 | 37.9
Hasi rpyIna

Kak BusHO 13 TaOMuUIbI 2, HAUEHTHl OCHOBHOMN M KOHTPOJIBHOM Ipym
CYUIECTBEHHO HE pa3lM4ajuch [0 JUIMTEIBHOCTH  3a0osieBaHUs
nmeMudeckoit 6onesnsro cepaua (MBC) n makcumanbHbIM Iudpam All, a
«pabouee» AJ] yame B OCHOBHOW rpymme npesbimano 140/90 MM pr. cT.
[Ipu 3TOM, paOOTHHKH BPEOHBIX W OMACHBIX MPOU3BOJCTB MOIyYalu
cTatuHbl yame (69,9% npotus 62,1%) B 6oiee BRICOKHX J03ax. B Tabimie
3 mpexacTaBieHbl HEKOTOPHIE JaHHBIE KapJAHOJIOTHYECKOTO0 aHaMHe3a
o0CNeIOBaHHBIX, OTKyJa BHIHO, 4YTO IEepeHECEHHBIE 3a00JeBaHMs
CEpJIeYHO-COCYTUCTOM CHUCTeMbl W BMeEIIATENbCTBA Ha CEpIle B
KOHTPOJIFHOH TpyTine OBUTH MPEACTaBICHBl y MAUEHTOB HECKOJIBKO Yallle
— cO0OTBeTCTBEHHO 34,5% mnpotus 26,3% — nis uHdakta Mmuokapaa; 27,6%
npotuB 11,1% — 11 cTeHTUpOBaHUS KOPOHAPHBIX apTepuit U 3,4% npoTus
2,8% — A7l a0pTOKOPOHAPHOT'O IIIYHTUPOBAHMUSL.

JIOCTOBEpHBIX pa3HyMii MEXAy TpYNIamMH I0 JTaHHBIM IPOYHX
PYTHHHBIX OHOXMMHUYECKHX aHaJNM30B (KPEaTHHWH, MOYCBHHA, OO
owmupyoun, AJIT, ACT, rmoko3a KpoOBH, OOMUI OCIIOK, 3JEKTPOIUTHI
kposu: Nat+, K+; xoarynorpamma: MHO, I1THU, AYTB, ¢ubpunoren) ne
BBISIBJICHO. VI3MEHEHUWS CO CTOPOHBI CBEPTHIBAIOIICH CHUCTEMBI KPOBH,
BIIPOYEM, XapaKTePH3OBAJIHCh TCHICHIMEH K THICPKOATYIAIUH Y
MAIEeHTOB 00eHX TPYIIM, a 0 MoKa3aTessIM KIMHUYECKOTO aHaji3a KPOBU
CTaTUCTHYECKH 3HAYMMBIX DPA3IUUMil MEXIy TIpylIaMd OOHapyXEHO He
osuto. Ilo mamaemM OKI, skerryO09YKOBasi 3KCTPACHCTONHS HEIOCTOBEPHO
yale BBISBJIAJIACH Y MMalMEHTOB OCHOBHOW rpynmsl (22,3% mnpotus 6,9%
00CIIeI0BaHHBIX).
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Ta6auna 3 — HekoTopble qaHHBIC aHAMHE3a y 00CIIeI0BaHHBIX

. . Panee Panee
Panee nepeHecéHHbINH e .
p MpoBeéHHOE NMpOBeIEHHOE
HH(papPKT MHOKapAa
P P CTEeHTHPOBAaHHE AKII

OcHoBHas Tpymnna
(paOOTHUKM OMACHBIX U 19 (26,3%) 8 (11,1%) 2 (2,8%)
BPEIHBIX IIPOU3BOJICTB)

Kontponbshnas rpynma 20 (34,5%) 16 (27,6%) 2 (3,4%)

CpaBrenue rpymnmn mo uroram cenektuBHoW KAI BeisiBHio Oonee
6naronpusitHoe TeueHne BC y MLl OCHOBHOW TPYMIIBI 0 CPABHEHHIO C
KOHTpOJII:HOﬁ — HMX KOPOHApHBLIC apTEPUH OKaA3aJIUCh MOPAKCHHBIMU B
MeHbIIel creneHu (Tabi. 4) mpu cpeHeM Bo3pacTe 00ceI0BaHHbIX, Ha 10
JIeT TPEBHIIAIONIEM TaKOBOH B IPYIIIE KOHTPOIIS.

Ta6auna 4 — Pactipenenenue o0ciie1oBaHHBIX 0 pe3ynbraTam KAT

OcHoBHas rpynna KonTpoabshas rpynna
PesyabTaTel kKoponaporpapun
KOJIHYeCTBO %% KOJIHYeCTBO %%
Hewusmenennsie aprepun 34 47,2 19 32,8
H .
€M3MEHEHHBIE CTEHTUPOBAHHHbIC 4 55 3 52
aprepun
1-cocynucToe nmopaxeHue 19 26,4 20 34,5
2-cocyaucroe 4 5,5 7 12,0
MHorococynucroe 11 15,4 9 15,5
HUTOI'O 72 100,0 58 100,0

3aknouenne. TaxkuMm 00pa3oM, BBIIOJIHEHHOE CpPaBHUTEIbHOE
HCCIIeJIOBaHUE MONTBEPKAAET P (HEKTUBHOCTH MMOCTOSHHOTO YIIyOJIEHHOTO
JUCHAHCEpPHOro  HAOMIOJeHUsT ¢ OONErdyeHHBIM  JOCTYIOM K
BBICOKOTEXHOJIOTUYHON MeaunuHckod momonm  (BMII) pabGotHHKOB
BPEIHBIX M OMACHBIX IPOU3BOJCTB, HECMOTPS Ha MpeoOiamaHue y HUX
JONOJHUTENBHBIX (hakTopoB pucka MBC, OTCYTCTBYIOMUX B MOMYJISIUN.
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3ATPSI3HEHUE *'Am M *’Cs IOUBBI M1 TIPOJIYKTOB
MECTHOI'O ITIPOU3BOJICTBA HA TEPPUTOPUU
T'OMEJIbCKOM OBJIACTHU BEJAPYCH

B.H. BoprHosckuii', E.K. HI/IJ‘IOBaz,

C.A. Kaymanuenko®, C.A. Taraii®

" TomI'MY, 2. Tomens, Pecnybnuxa Berapyce

* [Jenmp no sdeproii u paduayuonnoil 6e30nackocmu

2. Munck, Pecnybnuxa Benapycw

? [onecckuii 20cydapcmeentvlii paduayuoHHO-IKON0ULECKUTL 3aN0BEOHUK,
2. Xotinuxu, Pecnybnuxa berapyco

B benapycu wu3 D[ATH aOMHUHHUCTPAaTHUBHBIX —oOmacTeil  camoit
noctpanasmied mocne karactpoder Ha YADC sBusercss ['omennckas
obnacte, 70% TEppUTOPUN KOTOPOH OBLIO 3arpsS3HEHO PaJUOHYKIUAAMU.
Ha 3emisix roKHBIX paiioHOB oOiactu — bparuHckoMm, XOWHHMKCKOM U
Haposnsauckom, npuneraromux Kk IlomecckoMy —rocyqapCTBEHHOMY
PpaauanoHHO-9KOJIOTHUECKOMY 3allOBEIHUKY, OTMEYaeTCs INPUCYTCTBHE

238,239,240,241 241 .
S Pu w7 Am. Ha maHHbin

TpaHCYpaHOBBIX A1eMeHTOB (TYD) —
MOMEHT YpOBEHb 3arpa3HeHus o4 "~ Cs yxke yMEHBIIMICS OoJee 4eM B
2 pasa (y6bUIb 3a cueT pacmaia coctasiuseT 2,27% rox). Ommaxo, **'Am

(Ty,=432,2 net) sABisIeTCS €MHCTBEHHBIM PaJUOHYKIIMIOM, COJACPKAHUE
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KOTOPOro BO3pACTAaeT B pe3y/ibTaTe pachaia p-u3jiydamomero  Pu

238,239, 240y, 241
2SN Py, 7T Am sBasieTCsS

(T, = 14,3 net). Kak u qpyrue monroxuByIme
O-M3Iy9aTeleM W paclafaeTcs C HCIYCKaHWEM BBICOKOIHEPTeTHUECKIX
O-JaCTHI] (E, =5485,6 k3B, 5442.9 x3B), 49TO oOyciiaBmuBaeT
pamuManuoOHHYIO ONACHOCTh IAHHOTO PAIMOHYKIHIA W BO3PACTAIOIIYIO
3HaYMMOCTh TPH BO3MOXXKHOM €T0 BOBJCYCHHH B IMHUINEBHIC IICIIOYKH,
BelyllMe K delIoBeKy. B HacTosimee Bpemst BKiam ° Am B 06IIyIO
aKTUBHOCTh o-m3mydarommx T1YD yxke mnpeBbicun 50%, mosTomy
aKTyaJIbHBIM SIBISIETCS YTOUHEHHE COlepkanus -+ Am oTHocHTenbHO °'Cs B
MOYBE W MPOIYKTaX NMHTaHHS MECTHOTO TPOW3BOJICTBA HA 3arps3HEHHBIX
TEPPUTOPHUSIX.

HccneoBanus 1o OLeHKe ypoBHeit 3arpsi3aerns - Am u °’Cs mouBbI
U MECTHBIX IPOJIYKTOB B HACEIEHHBIX NMyHKTaX (H.II.) Ha rore I'omenbcko
obOmactu BeimonHsuch B mnepuox 2017-2020 rr. Ha mnepBom 3tame
npomssesieH ot6op Gonee 300 mPo6 U aHATH3 cojepKaHUSL *' Am B MOYBE
28 u.n. bparunckoro, 27 .. XoitHukckoro u 32 H.i. HaposisiHCKOTO
paifoHOB. 3aTeM B KaXIOM paiioHe OBUIM BBIOpaHBI MOIBOPBI C
MaKCHMATbHBIM COJEpKAHHEM ~''Am B IOYBE, HAa KOTOPHIX OTOHPAINCH
npoOBI MPOAYKTOB M3 OCHOBHOTO DAaIliOHA MUTAHUS MECTHBIX JKATCICH:
KOpHE-KITyOHEIIoAbI, JTHCTOBas 3esieHb. [Ipodomoaroroska obecrnednBana
KOHCEPBAaTHBHBIA MOAXOMA U TO3BOJIUIA M30SKATh HEMOYUETa COJCPIKAHMUS
PaIUOHYKIMIOB B MPOAYKTaX: KOPHE-KIyOHEIIOAbl OTMBIBAINCH, HO 0€3
yIAJIEeHUsI KOXYphl — «B MYHIHpE»; JIHCTOBas 3elieHb IOCIe Cpe3KHu 0e3
00paboTKM BOMOW. AHAIM3 WCTOYHMKOB TIOKa3all, YTO OCHOBHOE
conepxanue TYD B mpobax kapTodesst MOXKeT ObITh CBA3aHO C KOXYPOi, a
JIICTOBAsl TIOBEPXHOCTH 3€JCHHBIX KYIBTYP MOXKET OBITh HOCHTENEM Kak
MMOBEPXHOCTHOTO, TAK M KOPHEBOTO 3arpsizHeHus [ 1].

Onpesenenne  akTHBHOCTH ' Am (E,=59,6x2B) B mouBe W
"7Cs (E,= 661 k3B) B MOYBE/MPOIYKTAX BHIMONHIM METOJIOM TaMMa-
CIEKTPOMETPUH C HCIONB30BAHUEM MOJIYIPOBOTHUKOBOIO IETEKTOpa
pacHIpeHHOTO Jrana3zoHa «Canberra-GX3020». Onpenenenne
conepxanus ' Am B mpo6ax MPOIYKTOB BBIIOIHAIOCH PATHOXHMHUCCKUAM
METOOM. AJNTOPUTM TPOLIEAYphl BKJIIOYAJ ONEpaldy:  O30JICHUE;
KHCJIOTHOE BCKPBITHE; KOHIICHTPUPOBAHHE M OYHCTKA OT IIEIOYHBIX WU
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IIeIOYHO3EMENBHBIX MeTaiioB, ounctka Am ot Pu (IV) Ha Anion
Exchange Resin; ounctka Am ot Sr (II) u Fe (II) na TRU-Spec Resin;
ounctka Am ot nanranouzioB Ha TEVA-Spec Resin; anekrpoocaxaeHue
Am Ha CYETHYIO MHIICHb. M3MepeHne akTHBHOCTH -1 Am BBIIOIHSIIOCH Ha
anb(da-criekTpoMeTpruueckoM Komiuiekce Alpha Analyst, Canberra, c
KPEMHMEBBIM  IIOJIyIPOBOAHUKOBBIM gaerekropoM PIPS, paspemienue
<15x3B, »ddexktuBHOCTs B nuamazone 3-6 MbB He wmenee 18%.
XuMUUeCKuii BBIXOJ [0 MeTKe “* Am coctasisut 80-95%.

Pe3ynpraThl moKa3any, YyTO IUNIOTHOCTH PaJMOAKTUBHOIO 3arps3HEHUs
*'Am nouBbl Ha TeppuTOpHM H.I. ['OMENbCKOH 06J1aCTH HE MpPEBBIIIAET
4 xBx/M*, npu 5TOM TIOTHOCTH °'Cs Ha 1-2 TOpS/KA BETMYMHBI BBHIIIE U
BappupyeT B mpenenax ot 30 kbx/M® 10 700 KBK/M’. Cpennue 3HadeHUA
TIOTHOCTH 3arpsisHEeHus ' Am moussl B HapoBisHCKOM paifoHe 110 JBYX
pa3 MEHbIIE TaKOBBIX B XOMHUKCKOM M bparnmHckoM pailoHax. YuuTsIBas
ycTaHOBHBIIMIACA Tiepes; kaTtactpodoir Ha YADC cpeanuid ypoBeHB
rJ100aNbHBIX BBIMAJEHUN Ha MOYBEHHBIH MOKpoB PecnyOnuku benapych
29240py ~ 60 BK/M’, MOXKHO clenaTh BBIBOJ, YTO YPOBHH COBPEMEHHOTO
3arpsA3HEHUs] IIOYBbI 1AM 10KHBIX paiioHoB T'omenbckoil obiacTu Ha
OTAEIBHBIX ydacTKax Tepputopud no 100 pa3 MOryT mpeBeIIath (HOH
1J100aIbHOTO 3arpsS3HEHUS 110 LTy TOHUIO.

MakcuManbHasi yaeibHas aKTHBHOCTh °+ Am B mpo6ax MpOIyKTOB,
KOTOpBIE HACENICHHE MOJIyIaeT CO CBOETO MOJIBOPhsI, YCTAHOBJIECHA B ITpobax
JIUCTOBOI 3€JIeHH, Il COAEpXKaHue ' Am HAXOMWIOCh B Hpeaenax 33-
97 mbr/kT, a comepkaHue B7Cs B atHX mpo0ax HaXOJIWJIOCh B JHANa30He
1-160 BK/Kr, 4TO HA TPH HOPAJKA BEIHUMHEI IpeBbiaeT > ' Am. OCHOBHOE
KOJIMYECTBO  IPOLYKTOB W3  YacTHOTO  CEKTOpa  COOTBETCTBYIOT
TPeGOBAHMAM HOPMATHBOB 0 COJCPXKAHMIO ' CS B MHUIIEBBIX MPOIYKTAX,
3a WCKIIOUCHHEM OIHON TpoOBI JTHCTOBOH 3emeHm w3 HapoBistHCKOTO
paiiona ¢ "’Cs = 158 Br/kr, KOTOpoe HpeBbIIaeT ped)epeHTHBIH yPOBEHb
s osomeil — 80 Br/kr. Cozepkanne “*'Am He periaMeHTHpYETCS B
Pecniybnmke Bemapych, omHako B CHTyalmyl CYIIECTBYIOLIETO OOITydeHHs
aHaIM3 IIOCTYIUIEHMs JaHHOIO PaJMOU30TOIla B OpraHU3M 4YeJoBeKa C
MPOXYKTaMH IMTaHHUA M IyTeM UHTAIAIUM BaXeH C TOYKU 3peHHs
palualOHHOM 3aIllUThl HACEIICHNUSI.
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3akiouenne. C UCIOIb30BAHUEM YCTAHOBJIEHHBIX AHHBIX, a TaKKe

MEXIyHapoaHbIX pexomeHnannii MAI'ATD, BeIloHEHa OIEHKA BKIIaja

Am u YCs B J03bl  OOJyYeHHUS HaCeleHHs, MPOKUBAIONIETO B

3arpAa3HeHHBIX paioHax [2,3]. OueHka mokasajia, 4yTo MepopajbHbI MyTh

nocrymienus ©'Cs ¢ NpOAyKTAMH NHTaHHS NpPeoONagaeT M MOXKET
o0ycimoButs 97-100% oxummaemMod CyMMapHOW 10361 BHYTPEHHETO
oGmyuenns xkuTeneii. [Ipy MHraNsIMOHHOM IOCTYIUIGHHH ~''Am BO BCex

TpeX I0KHBIX palioHax [ 'OMenbCKON MakCHMaJbHBIE JO3BI OT *'Am na 1-2

YHCIIOBBIX TOPSJKA BEIMUMHBI GOIbIIE, YeM TakoBble 103bl oT °'Cs. B

CTPYKTYpe MaKCHMAalbHOH 103bI 00TydeHHs OT >''Am HpH MOCTYIUICHHH

Mo MUIICBOH ILiemouke TpeoOiagaeT BKJIal 3eleHH u oBouleid (> 50%).

KomnoneHTsl pannoHa nuraHus HaceleHUs MO BKJIAAY B MaKCHUMAaJIbHYIO

TOJIOBYIO CYMMAapHYIO 03y OONydeHHs OT ° ' Am TI0 THIIEBOH IETouKe

00pa3yroT cIeayonuil psa: 3elieHb <~ OBOIIU > MSCO =~ KapTodenb > siia

> (QpyKTBI M STOABI > MOJOKO. B CymMMapHOM MakCHMAalIbHOH 03¢
oOnyueHus HaceNeHMs OT ~'Am npeoGnagaeT  MHraNsIMOHHAS

COCTaBJIAONIAs, KOTOpas Ha 2 YHCIOBBIX MOPAIKA BEJTHMYUHBI MOXKET

MPEBBIIIATH 103y OT aMEPHLUS 0 MHUIIEBOH IeTI0UKe.

CHuUCOK MCN0JIb30BAHHBIX HCTOYHHKOB:

1. Konomusa, E. ®@. Paguanus u YepHoObuis: TpaHcypaHOBBIE 3I€MEHTHI
Ha Ttepputopun bemapycu / E.®. Konomns, B.Il. Kyapsiios,
B. IT. Muponos. — I'omens: PHUVII «MuctutyT paguonorun», 2007.
—128c.

2. Omnenka coBpeMeHHBIX ypoBHeil ~'Am u *'Cs B mouse, mpoaykTax
NUTAaHUS, [J03 BHYTPEHHEro OONydyeHHs IKHUTENed HaceIeHHBIX
MYHKTOB, MPUJICTAIOIINX K 30HE oTceneHus YepHoObuibckoit ADC (Ha
npumepe bparunckoro paiiona ['omensckoii obnactu bemapycu) /
E. K. Hunmoa, B. H. boptHoBckuii, C. A.Taraii [u ngp.] //
Pamuanmonnasa ruruena. — 2020. — T. 13. — Ne 3. — C. 25-37.

3. *Am u "'Cs ma Teppuropmu XoHHHKCKOro paiiona Bemapycw:
OIICHKA PAJAMOIKOJOTHICCKOH OOCTAHOBKM HAa COBPEMEHHOM OJTalle
cuTyaruu  cymiecTBytomero — obmywenuss /  E. K. Huosa,
B. H. boptHoBckwii, C. A. Taraii [u ap.] // PannanmonHas TurueHa. —
2021.-T. 14. — Ne 4. — C. 17-30.
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COPBIIUSA HEINITYHUSI HA ITIPUPOAHBIX MUHEPAJIAX
C.M. byxapus, A.O. Xeneznosa
MI'Y umenu M. B. Jlomonocosa, 2. Mockea, P®

IloBeneHue HeNTYHUS B OKpY)KaloLIeH cpelle U3y4yeHO HEIOCTaTOYHO
M0 CPaBHCHUIO C TAKMMHU aKTUHHIAMH, KaK IUTyTOHUH, YpaH M aMepHUIIUiL.
DTO CBS3aHO C €ro YNbTPAHWU3KMMHU KOHIEHTPAMAMHU B OKPYXKaroulei
cpene, a Takke TPYIHOCTHIO W3BJICUCHHUS 3TOI0 aKTHHHUIA U3 HMPUPOTHBIX
o0pa3uoB [1]. BaxHoil 3anauel ABnseTca ycTaHOBIEHHE KOI(D(UIIMEHTOB
pacrpenercHUs. HENTYHUs HAa MHUHEpaiaxX, BXOIIIINX B COCTaB JOHHBIX
0CAaJIKOB U TIOYB.

bema m3ydeHa 3aBHCHUMOCTh COPOLMH HENTYHHs Ha KBapue W
reMatute OT BpemeHH u pH. Bce JKCIepUMEHTH TPOBOIUIUCH IO
cleayroneil cxeme: OpaJch HAaBECKHM MHUHEpanoB, no0aBimsmu 30 mi
JMCTHIUTAPOBAHHOM BOABI, 2 Ml METKHM HenTyHus (- Np) aKTHBHOCTBIO
13 bx mist m3ydeHuss copOumy Ha KBaple W 5 MKI METKH aKTHBHOCTHIO
17,5 bk menrynus (* Np) s M3ydeHHs COpOLMHM Ha remMaTute. 3aTeM
oroupamu no 500 Mk xKuAKoH (asbl, HeHTpudyrupoBaan B teueHue 10
MuHyT npu 10000 o6oporax B MUHYTY, IOCIE OCAXACHUS TBEPHOH (ha3bl
oroupam 400 MK 1 100aBIsIIH 4 MJT CIMHTHIJUIALIIMOHHOTO KoKTeis Gold
Star. 3mepenus o0pa3noB NpoBoAwiId Ha crektpomerpe Quantulus-1220
B pexxuMe anbga-/6eTa-IuCKPUMUHAIIH.

Bcero Obiio oTtoOpaHo JBeHaANaTh TOYeKk B TedeHue 42 nHeir. Ha
MPOTSHKCHUHM BCETO BPEMCHHU COPOIMS HENTYHHSI HE MOJHUMAJIach BBIIIC
15%, 13 4ero caenaH BBIBOJ, YTO 3HAYCHUsI COPOIMH BBIILIN HA «IIATOY, a
JaTbHEHIINH 0TOOp MPOoO MOKET MPUBECTH K YBEIHMUCHUIO MOTPEIIHOCTEH
HOBBIX JaHHBIX. HecMoTps Ha TO, 94TO cOpOLUS HENTYHHS IPOUCXOIHT
cinabo, cIenoBaNo U3yINTh MEXaHU3M COPOLINH, TaK KaK JaHHBIH MHHEpa
BXOJUT B COCTAaB MHOTHIX IOHHBIX OCAJKOB M COCTAaBISICT UX OCHOBHYIO
4acTh.

Bo Bpems wu3ydeHHs 3aBHCHMOCTH cOpOIMM HenTyHus oT pH Ha
KBaple ObUIO MPUrOTOBIEHO 5 HaBecok kBapua. [locne storo pH Obuin
JIOBEJICHBI 710 OlpeneieHHbIx 3Hadenwii: 3,8; 5,8; 8,0; 10,1; 11,9. ®opma
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KpHBOil nMeeT S-00pasHBI BHI, YTO CBHUICTEILCTBYET OO0 WOHHO-
00OMEHHOM MexaHu3Me copOuuu. M3 moryuyeHHbIX JaHHBIX CJIEAO0BANIO, YTO
HauOoJblIee 3HaYCHHUE COPOLMHM TMPUXOAWIOCH HA HAaWBBICIICEe 3HAYCHHE
pH.

B xone u3y4yeHus 3aBUCMMOCTH COpPOLIMM HENTYHHUS OT BpPEMEHH Ha
reMaTuTe OBLIH MPOBEICHBI ICBATH OTOOPOB MPo0 B TeUeHUE 9 IHEH mocie
nobaBieHus MeTkd. Ha TpoOTsDKeHHMH Bcero HaONIOJCHHUS 3HaYCHHE
copbumu He mnpeBbimano 10%, mocie dYero OBLT BBISBICH BBIXOJ
MOJTyYEHHBIX JaHHBIX Ha «IiaTto». HecMoTps Ha TO, YTO HENTyHUH Ha
reMaTuTe copOupoBaics cnabo, CIEIOBANIO HM3YyYHTh €rO IOBEICHHE Ha
JAHHOM MHHEpaJje, TaK Kak ero copOIus Ha TeMaTUTe n3ydeHa Majo, a caM
MUHEpal BXOOUT B COCTaB JOHHBIX OCaIKOB, Ha KOTOPBIX MOXKET
copOUpoBaThCS HENTYHUH.

Jia u3ydeHus: 3aBUCUMOCTH COPOIIMH HENTYHUS Ha remaTtute oT pH
OBUTO TIPUTOTOBJIEHO 5 HaBecok kBapua. [locie sToro 3Hauenue pH mpod
OBUT ITOBENIeH JIO ClIeAyrommux 3Havenwit: 4,1; 6,1; 7,9; 10,1; 11,8. Ilpu
noctmxennd pH=11,8 npoucxoaut pe3kuil ckayok 3HaYEHUH COPOLUH 10
72%, 4TO TaK K€, KaKk M B XOJI¢ SKCIIEPUMEHTa C 3aBUCHUMOCTHIO COPOLIUHU
HenTyHus oT pH Ha KBapue CBUIETENbCTBYET 00 HOHHO-OOMEHHOM
MeXaHH3Me copOunu. Pe3yapTaTel TaHHOTO AKCIIEPUMEHTa KOPPETHPYIOTCS
co cTaThEll [2], B KOTOPOI Takke OTMEYaJICs POCT 3HaYEHHUSI COPOLIMU TIPU
pH>7. JlaHHble pe3ynpTaThl COBMNAJAOT C BBIBOJAMHM B CTaTthe [3], B
KOTOpOW aBTOPHI OTMEYANlM, YTO COpPOLHMS HENTYHHs Ha TeMaTuTe HAET
JydIe, 9eM Ha KBapIie Ipu OoJiee BEICOKHX 3HAUeHHIX pH.

3akiatouenne. B Xole OKCICPUMEHTOB IMOJIYYCHBI —CIICIYHOLIIE
BBIBOJIBI:

1) Copbuusi HenTyHHss Ha KBaple 3a Bce BpeMs HaOJIONCHHS He
npesbiana 15%, 4To CBUAETENBCTBOBANIO O BBIXOJIE 3HAUYCHUH COPOLMU Ha
«IITATO.

2) llpu moBbimernn 3HavdeHnit pH 1m0 12 TPOMCXOAUT CKAvOK
copbuuu HenTyHus Ha KBapue g0 48%, a S-oOpasHas ¢dopma KpHBOM
rpaguka MO3BOJMIA CHENAaTh BBIBOJ O HOHHO-OOMEHHOM MEXaHH3Me
copOIum.
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3) 3a Bce BpeMms HaOrO[eHHs COpOIMS HENTYHHS HAa TeMaTHTe He
npessicuia 10%, 9T0 CBUIETEIHCTBOBAIO O BEIXO/IE 3HAUCHUH COpOINHU Ha
«IUIATOY.

4) Tlpu noBbINIeHNY 3HaueHuid pH 10 12 mpowusormen pe3kuii cKavok
copbrmu HenTyHUs a0 72,6%. Kak m B ciydae copbumm Ha KBapIie,
S-o6pa3Has Gopma KpuBOH rpaduka Mo3BOJIUIA CAENATh BHIBOA O HOHHO-
00OMEHHOM MEXaHHM3ME PCaKIIUH.

5) Takum 06pa3oM OTpeeNIeHO, UTO MHUHEPAIbI KBapI[ H TEMATHUT He
OKa3bIBAIOT BJIMSHHE HA COPOIMIO HENTYHHS B JOHHBIX OCajKax 03ep U
Mopei. Jlo HacTOsIIero BpEeMEHH CUUTAIOCh, YTO MMEHHO OHHU OyIyT
UTPaTh KIOYEBYIO POJIb B COPOIIMH ATOTO aKTHHUIA.

Cnucox uCnoJb30BAHHBIX HCTOYHMKOB:

1.  Geochemical Behavior of Neptunium / S. Tanaka, M. Yamawaki,
S. Nagasaki, H. Moriyama // Journal of Nuclear Science and
Technology. — 1992. — V. 29. — Ne 7. — P. 706-718.

2. Sorption and reduction of neptunium(V) on the surface of iron oxides /
K. Nakata, S. Nagasaki, S. Tanaka [et al.] / Radiochim. Acta. — 2002.
—V.90. - Ne 9-11. — P. 665-669.

3. Kohler, M. Neptunium. (V) Sorption on Hematite (a-F,053) in Aqueous
Suspension: The Effect of CO, / M. Kohler, B.D Honeyman,
J. O. Leckie // Radiochim. Acta. — 1999. — V. 85. — Ne 1-2. — P. 33-48.

OIIEHKA COCTOSHUMA IOBEPXHOCTHBIX U ITOA3EMHBIX
BOJI HA TEPPUTOPHUH B PAUOHE PACIHIOJIOKEHUS
HNPEAIPUATHUSA ITIO JOBBIYE YPAHA CIIOCOBOM
CKBAXKMHHOT'O NTIOJA3EMHOI'O BBIINEJAYNBAHU S

IO.K. Fy6aHOBa1’3, T.H. Jlamenosa>’, EW. KaﬁFOpOZ[OBl’z,
JI.O. Kapnl, M.P. Muanakausu'~

" oryii H T1] PXBI' ®MFA Poccuu, e. Mockea, P®
2 PVIIH, 2. Mockea, P®
S@IBy I, HI] DMBI] um. A.U. Bypnazsana ®MBA Poccuu, 2. Mocksa, P®

BBenenne. Hambosee O€30TXOMHBIM U 3KOJOIMYECKH OE€30IaCHBIM
METOJOM  JOOBIYM  ypaHa  CYMTAETCS  CKBAXHHHOE  IOI3EMHOE
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BeimenaunBanre (CIIB). B cpaBHeHMHM ¢ OTKPBITBIM W IOJ3EMHBIM
cnocoOoM J00blYM  ypaHOBBIX pyna, npu CIIB He mnpoucxoaut
3HAYUTEIBHOTO BO3JCHCTBUS Ha OKPYXAIOIIYI0 Cpeay, H3MECHCHUS
nmangmadra, BBIHOCA HA  JHEBHYIO  IIOBEPXHOCTh  NPHPOIHBIX
paauonykiugoB. Crenens Bo3aedictBusi CIIB Ha mnpupoaHyio cpeny
3aBUCUT OT MHOTUX YCJIOBHil, HO B OCHOBHOM CMEUIA€TCsl Ha IMOJ3EMHbIE
Boabl [1]. J[loObua ypaHa METOJOM BHIIIENAaYMBAHUS, IO CYTH,
0€30TXOZHOEe TIPOU3BOJCTBO, OCYIIECTBISIEMOE Ha MeCTe 3aJleTaHMs
PYIHBIX Tel, 6€3 MPOU3BOJICTBA FTOPHBIX padoT [2].

[Ipu >TuUX mnpoueccax NPOUCXOAUT 3aMElICHHWE MOA3EMHBIX BOJ
TEXHOTCHHBIMH  CEpHOKHUCIBIMH  pPacTBOpPaMH, KOTOpBIE  JOJDKHBI
COXpaHATHCS B OpME JIMH3BI Ha MPOTSHKCHUU JITUTEIBHOTO BpeMeHH [3].
BepoATHOCTh TEXHOT€HHOIO 3arpsi3HEHHs] HECYIIECTBEHHas, HO COIJIACHO
JEHCTBYIOIIEMY TPHPOJOOXPAHHOMY 3aKOHOAATENBCTBY IPEINPUATHS
HEAPOIONIb30BaHu 00s3aHBl  00ecreuynBaTh KOHTPOIb 3a OOBEKTaMHU
JOOBIYM, a TI0 3aBEepIICHUI0 JOOBIYM HEOoOXOIUMO  pealii30BaTh
MEpONpUATHS IO BO3BpaTy 3TUX OOBEKTOB, B HCXOJHOE COCTOSHHE.
WNuorma tpebyroTcs crenuanbHble MEPONpPUSATHS 10 PEKyJIbTHBAIUU
noa3eMHbIX BOJ [4]. XOTS BO3MOXKHOE 3arps3HEHHE M MMEET JIOKAIbHbIN
XapakTep, OHO MOXET TIPUHECTH Bpel, U I[03TOMY  JIOJDKHO
KOHTpPONUpOBaThes, kKak B npouecce CIIB, Tak u mocne ero 3aBepLIeHUs
MIPH PEKYJIBTUBAIIUH TOBEPXHOCTH.

[lonzeMHble BOXBI Ha TEPPUTOPUM B pailoHE pacHoNOKEeHUs
npeanpusaTHs 1mo go0bide ypana crocobom CIIB  xapakTepusyrorcs
TIOBBIIIEHHBIM COJEPKAHUEM TIPUPOHBIX PaAHOHYKIHAOB psaa U [1].
[ToaToMy BakHOW W aKTyaJdbHOW 3aJaueil SIBISETCS OIEHKA COCTOSHUS
MOBEPXHOCTHBIX M TOA3EMHBIX BOJA Ha TEPPUTOPUM B pailoHe
pacmoNoKeHusI IPEIIPHSTHS T0 oOkrde ypaHa criocooom CIIB. B pabote
MPUBEJEHBI PE3yJIbTaThl TaKOW OIIEHKH COCTOSIHHS BOJHBIX OOBEKTOB,
PACTIONIOKEHHBIX HAa TEPPUTOPUHM HACEICHHBIX IyHKTOB B palioHE
pPacroNOKEeHUs!  ypaHOJOOBIBAIOIIETO  MPEANpHUATHS [0  JaHHBIM
sKosiorudeckoro oryera npennpusatus 3a 2020-2022 roxasl B Kypranckoit
oOiactu B paiioHe JlaamaroBckoro mecropoxaeHus. HeoOxomumocTs B
tako¥ orenke Bo3HukiIa B ®I'VII HTI[ PXBI' ®MBA Poccun nHa stame
nepe] NpoBeIeHNEM MOHUTOPUHIOBBIX pabOT AJIsl BBINOJHEHHUS paboT 1o
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koHTpakTy Ne 21.003.21.2 B pamkax HampaBnenus «Cucrema-21». [lms
pa3paboTku 00O0CHOBAHHON MPOrpaMMbl padoT, ISl ONTUMHU3ALMKA 00beMa
otOopa mpod, BBISIBICHHUS ONTHMAJIBHBIX ITYHKTOB KOHTpOJS, pa3paboTka
JIOTHCTHKH BBIMIOJTHEHHS padoT IS CO3MAHMS ONTHMAIBHBIX MapHIpyTOB
MepeMelIeHus 110 TEPPUTOPUH IPOBEIH OLEHKY COCTOSIHUSL TEPPUTOPUH TIO
HECKOJIbKUM ITapaMeTpaM KOHTPOJIA.

eab paGoThI: OLIEHKA COCTOSIHUS MOBEPXHOCTHBIX M MOJ3EMHBIX BOJ
Ha TEPPUTOPHH B paliOHE PacHOIOKEHHS MPEANPHUATHSI MO JOOBYE ypaHa
CHOCcO0OM CKBaXXMHHOTO MOJ3€MHOT'O BBIIIETaYUBaHHUA.

Matepuanbl 1 MeToAbl. OTOOP NMPOO MPOBOIMIN U3 MTOBEPXHOCTHBIX
W TIOJ3EMHBIX BOJHBIX OOBEKTOB. [loAroToBKY M aHanu3 npod s
ONpeJieNenus yaeabHol cymmapHoi anbda-(A,) u 6era-(Ag) akTHBHOCTH
MPOBOJMIM MO CTaHAapTHOH Metoauke MP «CymmapHas akTUBHOCTh
ambga- u OeTa-u3IydaroIlnX pPaAMOHYKINIOB B IPHPOIHBIX BOAAX» HA
anbga-6era paguomerpe YM®D-2000 ¢ morpemHocTsio n3MepeHuit £15%.
W3mepenue ynenbHOW akTUBHOCTH PaJMOHYKIMIOB B JOHHBIX OTJIOKEHUX
MpOBOIMJIM Ha TaMMa crekTpoMeTpuiyeckoM komiuiekce MKC-01A
«Mymnbtupan-'ammay. B [OHHBIX OTJIOKECHHSX H3Mepsnd  HabOp
MIPUPOJHBIX PAJUOHYKITHIIOB (226Ra, BT, 4OK). Ornenka coOroneHus
TpeOOBaHUH pagHaIlMOHHONW 0E30MaCHOCTH MPOBOIWIN B COOTBETCTBHHU C
tpedoBanusmu HPB-99/2009, nnst qOHHBIX OTIOXKEHUH - 110 3P (HEeKTUBHON
yJENbHON aKTUBHOCTH (A,¢p) TPUPOIHBIX PaMOHYKIUIOB.

Pesynabratbl. IlpoBenu OLEHKY coJepKaHHS TMOA3EMHBIX U
MIOBEPXHOCTHBIX BOJ HA TEPPUTOPUHM IO CIEAYIOUIMM IapaMeTpaM:
ylelbHas aKTHBHOCTL ~'Ra, *°Th, **U, ynenbnas cymmapnas anbga- u
0eTa-aKTUBHOCTb.

JnHaMuKa U3MEHEHUs YAENbHON aKTUBHOCTH 226Ra, 232Th, By g BOJIC
32 5 JeT moka3aja, YTO NPEBBbIIEHUS [0 JaHHOMY IapaMmerpy B
0TOOpaHHBIX TMpo0ax BOABI HE BBIABIEHO, NMPH CPEIHEM 3HAYEHHU HTOTO
nokasarens U (0,03 bx/n), s mokasateneit YA 232Th,”**Ra, nokasaio
Hwke MJIA mpubopa. /[uHamuka HW3MEHEHHs CyMMapHO# anbda-(A,) u
OeTa-(Ap) akTUBHOCTH B BOZIE 3a 5 JI€T [10Ka3alla, 4TO NMPEBBIIIEHUE A, U Ag
B 0TOOpaHHBIX Mpo0ax BOJBI HE BBISBICHO, MIPU CPEAHEM 3HAUYEHUH STOTO
nokaszatens 0,1 bx/n u 0,23 Bx/n cooTBeTcTBeHHO. J[MHAMHKA CONEep KaHUS
MPUPOJHBIX  PAJUOHYKIWAOB B  JOHHBIX  OTJIOXEHMAX  IOKa3ana,
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COJICpKAHHS YK, P%Ra, ®*Th, **U s npenenax 42-175 bk/kr, dro He
ABIIICTCA HPEBBIICHUE IO A,y (370 BK/KT), Takue IOHHBIE OTJIOXKEHUSI
MOTYT OBITh UCTIIOJIH30BAHBI B JIFOOBIX XO3SIMCTBEHHBIX IEIISX.

B pesysibrare BBISBWIM, YTO MOBEPXHOCTHBIC U IOJ3EMHBIC BOJIHBIC
OOBEKTHl  HACEJNICHHBIX  IYHKTOB,  PAaclOJOXEHHBIX B  palioHe
JlanMaToBCKOIo MECTOPOXKICHHS, COOTBETCTBYIOT TpeOOBaHUAM
paavanMoHHOW 0€30MacHOCTH MO TOKa3aTeNsaM: YyjAeldbHas aKTHBHOCTb
#26Ra, #*Th, #**U, cymmapHoii ansha-(A,) 1 6eTa-(Ag) aKTUBHOCTH.

Hanee paspaboTaiu MPOTPaMMBI MIPOBEICHUS Hay4HO-
HCCIIEIOBATENBCKUX PAObOT M0 MOHUTOPUHTY PAIUAIMOHHON 00CTAaHOBKHU
Ha TEPPUTOPUHU YPAHOAOOBIBAIOIIETO MPEANPHUITHS, IS ONTUMH3AINN
obbema oTOOpa TpPOO, BBIABICHHS ONTHMAJILHBIX IYHKTOB KOHTPOJIS,
pa3paboTKK JIOTUCTUKHW BBIMOJIHEHHUS Pa0OT AJIs CO3JaHMs ONTHUMAJIbHBIX
MapIIpyToB MEPEMEIICHUS 10 TEPPUTOPHH IPOBEIU OIEHKY COCTOSHHUS
TEPPUTOPHHU TI0 HECKOJIBKUM MapaMeTpaM KOHTPOIIS

BoiBoabl. Paamoskoiorndyeckass OLEHKa BOJHBIX OOBEKTOB Ha
00cIeIoBaHHOM TEPPUTOPUH MOKa3aia, 4ro J100b4a ypana merogom CIIB
Ha Tepputopud JlamMaToOBCKOTO MECTOPOXKJICHWS HE  OKa3bIBaeT
BO3JICHCTBUSI Ha BOJHBIE OOBEKTHI, DPACIMOJOKECHHBIC B OJHM3IIEKALINX
HACEJICHHBIX MTyHKTaX.

Pe3ynbTathl, npecTaBIeHHBIE B JAHHOW paboTe, MOIYYEeHBI B PaMKax
JuccepTalmonHoro uccnenoanus ['ybanosoit H0.K.
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2. AxmemoBa, H.M. Dkojormyeckue TOCIEACTBHS JTOOBIYH ypaHa
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pPaIMOHYKIMIOB Ha OKpyxatomylo cpeay / H. M. Axmenosa,
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3. Comonos, U. H. 3amuTHEIC T€OXUMUYCCKHE CBOMCTBA IeOJIOTHUYECKOM
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CIIB / W.H.Conono // PaawoakTHBHOCTh M pPaJlOaKTUBHBIE
JJIEeMEHTBl B cpeie  oOWTaHus  4YeloBeka: Marepuansl  V
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Mexnaynapoanoii koudepenuuu, Tomck, 13-16 centsadps 2016 roxa /
OI'AOY BO T"HaumonanbHBIH uHcclegoBaTeabckuili  ToMcKHit
NOJIUTEXHUYECKUM yHHMBepcuteT', Pocculickas axanemus Hayk,
Wuctutyt reomornu u MuHepaiorud uM. B.C. Co6onesa CO PAH,
OI'VII  "HaumoHanbHeld  omepaTtop MO  OOpalleHHI0  C
paanoaktuBHbIMU oTxonamu", ®I'YTII "Vpanreo" u ap.. — Tomck:
OObmecTBOo ¢ orpaHudeHHOil oTBeTcTBeHHOCTRIO "CTT", 2016. —
C. 604-610.

4. S3uxos, B.I. Bonpochl reoskoiorudl mpu MoA3eMHOM CKBRKMHHOM
BhIleTaunBannu ypana / B.T. fIzukos, B. JI. 3a6asnoB // TopHbIit
UH(pOPMaAMOHHO-aHATUTUYECKUI O0JIeTeHb (HAYYHO-TEXHUUECKHH
)KypHai). —2003. — Ne 7. — C. 236-239.

JAUHAMUKA 3ABOJIEBAEMOCTHU 3J/IOKAYECTBEHHBIMH
HEHPOSMUTEJIHUAJIBHBIMHU OITYXOJIIMU HACEJIEHU S
I'OPOJA O3EPCKA

E.B. Jlenucona, 1.C. Ky3uenosa, M.J. COKOJILHUKOB
OI'BYH IOYpHUbD OMFA Poccuu, 2. O3epck, PO

Beenenne. B Poccum omyxonu TOJIOBHOIO M CIMHHOIO MO3ra
3aHUMAIOT BEAyIEee MECTO II0 TEMIIaM POCTa 3a00JICBaEMOCTH CPEIU BCEX
37I0KauecTBeHHBIX HOBooOpazoBanuil (3HO). C 2005 mo 2015 rr. ormeueH
pupocT «rpyboroy mokazareins 3adoneBaemocti 3HO roxoBHOTO MO3ra n
npyrux otaenoB LITHC y mun oboero moma Ha 46% [1]. OTmedeHHOE
yBeNM4YeHne 3a00JICBa€MOCTH, HEOJHO3HAYHOCTH OJITHIEMHOIOTHYECKAX
(aKkTOpOB, BIMAIOUIMX Ha PUCK BO3HUKHOBEHMS OITyXOJe TOJIOBHOTO
MO3Ta, AUKTYeT HEOOXOIMMOCTh ITPOBEACHMUS HOBBIX MCCIIEAOBAHMUI.

Heaso padorbl OBUIO HM3YYCHHE JWHAMHUKH 3a00JIeBaeMOCTH
3II0Ka4eCTBEHHBIMU HeHpoanuTenuanbHbpIMu omyxoisimu (HO0) 3a mepuon
¢ 1948 mo 2017 rr. cpenu Hacenenus ropoga O3zepcka, MPOKHUBAIOLIETO
BONMM3M mepBoro B Poccun mpeanmpusATHS aTOMHOM NPOMBIIMIIIEHHOCTH
«[IpomsBoacTBEeHHOTO 00BETUHEHHS «Masik.

Marepuansl U MeToAbl. B mccrienoBaHme OBUIM BKITIOYCHBI BCE
3apeructpupoBannble ciaydad 3HO ronoBHOro M CHMHHOTO Mo3ra ¢
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Mopdomorudeckumu  komamu 1o  MKB-O-3,  oTHOocsmmmucs K
3nokauecTBeHHBIM HOO [2], nuarHo3 KoTopwix ObUT MOP(OJIOTrHYECcKU
BepuduIMpoBaH JHUOO HA ONEPAMOHHOM, IMOO Ha ayTOINCHHHOM
Marepuane. Jlias pacyera YeIOBEKO-JIET HAOJIOACHHS HCIONB30BAJIICH
JaHHble TOPOJCKOM CTATHUCTUKM O YWCIEHHOCTH HAaCeJleHUs Topoja
Osepcka Ha rogsl nepenucu (1959, 1970, 1979, 1989 roxasl), ansa Oonee
Mo3JHEeT0 Tmepuoda, HauuHast ¢ 1990 ronma, naHHBIE MpeCTaBICHbBI
©KErONHBIMH BeTWYMHAMH. {11 memedl cpaBHEHHUS OBUIM PacCUHUTAHBI
CTaHJapTU30BaHHble Tokazatenn (C3) ¢ HCHOIB30BaHUEM MHPOBOTO
cTangapra BospactHoro pacmpeneneHus (2001  rox). CpaBHeHue
MoKa3aTeliell ¢ y4eTOM CTaTHCTUYECKOM HEeoNpeaeIeHHOCTH MPOBOAUIIOCH
Ha ocHOBe Kpurepusi CTBIOIEHTA, YPOBCHb CTATHCTHUYCCKOH 3HAUMMOCTH
pa3iauuuii ObLT MPUHAT paBHBIM 95%.

PesyabTaTel. 3a mepuon c¢ 1948 mo 2017 roasl cpenu sxurteneut
r. O3epcka 3apeructpupoBaHo 192 ciydasd omyxojeil ToJIOBHOIO U
CIIMHHOTO Mo3ra. Mopdororndeckas BepupHUKanus IHarHO30B COCTaBHIIA
80% (154 ciyuas) U mpakTHYECKH IMOJHOCTBIO mpencTtasieHa HO3O (153
ciydas). B meprox mo 1960 rr. OBUIO 3apeTHCTPUPOBAHO TONBKO TPH
coydas HOO y xenmumn. HanbGonpmmii C3 acTpouMTOMamMH BBIBIEH B
nepuon 1980-1999 rr.: y myxunn — 4,7 %0000, y xenmus — 2,3 °/0000.
HauGonpmmii C3 snenaumomamu y myskunn 0,5 °/0000 3aperucTpupoBas B
nepuony  2000-2017rr., a B mepuomy 1960-1979 rr. mokasarens
3a00JIeBaEMOCTH SIEHANMOMAMA M MEIYILIO0JacTOMAMU Y MYXKYHUH OBLI
omuHakoBblii m coctaBwin 0,3 0/0000. V KeHIMH B ABYX IEpHOAAX
1960-1979tr. u 1989-1999 rr. 3apeructpupoBan oxauHakoBbli C3
OJTMTOIEHIPOrTHANBHEIME  onyxomsamu 1o 0,3 /0000 m Taxoii xe C3
SMEHANMAIIBHBIMU OIYXOJIAIMH 3apeructpupoBad B nepuop 2000- 2017 rr.
Y MyXYMH BBISBIICHO CTaTHCTHYECKH 3HAYUMOE IMPEBBIIIEHUE «TPyOOro»
MoKa3aTelisi 3a00JIeBaeMOCTH aCTPOIIMTOMAaMH He ToNbKO B mepuox 2000-
2017 rr., vo u B mepuon 1980-1999 rr. mo cpasuenuto ¢ 1960-1979 rr.,
rpu 3toM C3 3HAYUMOHE OTIMYAIUCh. Y XeHIHH B niepuox 1980-1999 rr.
«rpyOblit» mokazatenbp modytd B 2,5 pasa Obun Boeime (p <0,05), uem B
nepuox 1960-1979 rr., C3 B 3TOT mepuon ObUT MOYTH B 2 pasa BbIIIC
(p <0,05), wem B mepwox 2000-2017 rr. Bo Bce mepHoabl TOIYYECHO
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CTaTUCTUYECKHU 3HAYMMOE TpeBbIiieHue (B 2-3 pasza) C3 actponuToMamu
y MYX4YHH 10 CPAaBHEHHIO C >KEHILWHAMH.

Enunngnele ciaydan apyrux tunoB HOO u kak cienctBue Oombnue
HEOIIPENIeJICHHOCT! OLIGHKM IIOKa3aTelned He II03BOJIAIOT — BBIBUTH
pa3Iuums MeXy OTACIBHBIMH [IEPUOIaMHU HAOIIOJCHHUS.

3akmouenne. CoOpana  uHdopmamus o 153  cmywasix
3nokadecTBeHHbIX HOO 3a Bech mepuon cymiecTBoBaHus ropoga ¢ 1948-
2017 rr. W3yyena puHamMuKa 4YacToThl 3a0oneBaemMoctd HIO. He
BBISIBJIGHO CTaTUCTHUYECKH 3HAUYUMBIX Pa3lUyUil CTaHJAPTU30BAHHBIX II0
BO3pacTy IMoKazaTesiell 3a00JeBaeMOCTH aCTPOLUTOMAMHU y MYKUUH IS
pPa3NUYHBIX TEPUOJOB HAONIOACHUS, ONHAKO TMOJYYEHO 3HAYNMOe
MIPEBBIIICHUE «TpyOOro» IMmokasatelnss He ToJIbko B mepuoa 2000-2017 rr.,
HO u B mepuon 1980-1999 rr. mo cpaBHenuto c¢ 1960-1979 rr. Cpenu
xeHmuH B repuoa 1980-1999 rr. «rpyOsiii» mokazaTens 3a00JeBaeMOCTH
aACTpOLIMTOMAMH OKazajicsi Mo4ytd B 2,5 pasa Beime (p <0,05), yem B
nepuon 1960-1979 rr., craHmapTU30BaHHBIA — TOYTH B 2 pas3a BBIIIE
(p<0,05), wem B mepuox 2000-2017 rr. VYuuteiBass TOT (HakrT, YTO
OTCYTCTBYET MOJITBEPIKACHUE BIIHSTHUS MIPOU3BOJICTBEHHOTO
panuanuonHoro ¢akrtopa Ha yacrory 3HO LHHC xak y pabdotHuxos [1O
«Masik», Tak M Yy HUX IIOTOMKOB, BBICOKHE 3HAu€HMs II0Ka3aTesel
3a0oneBaemoct B mepuon 1980-1999 rr., MOXXHO CBsi3aTb C TaKUMHU
OpPraHU3allMOHHO-METOIMYECKUMH  TPUYMHAMH  KaK  HEJOCTYIHOCTh
JIAHHBIX TI0 3a0oieBaeMocTd oTAenbHbIME TunamMu HOO B P® B pannue
roJiel U OoJiee TIATEIbHBIN yueT u peructpanus ciaydaeB 3HO B 3aKphITBIX
aJMHUHUCTPATUBHO-TEPPUTOPUAIBHBIX 00pa30BaHUAX, @ TAKXKE OTCYTCTBUE
€XKEroJHBIX JAaHHBIX O YHCIEHHOM COCTaBE€ HACeJIeHHs U3ydyaeMoi
TEPPUTOPHU.

CHHCOK MC0JIb30BAHHBIX HCTOYHHKOB:

1. Kampun, A.J/l. 3nokauecTBeHHble HOBOOOpa3oBaHus B Poccum B
2015romy (3abonmeBaemocth u cMmepTHOCTh) / A. [l Kampun,

B. B. Crapunckuii, I'. B. Iletpoga; MockoBckui Hay4YHO-

UCCIIeI0BATENbCKUI OHKOJIOTHYECKH HWHCTUTYT UMEHH

IT. A. T'epuena. — MockBa: MOCKOBCKHI Hay49HO-HUCCIIEI0BATEIHCKUI

oHKoJlornyeckuit ”HCTUTYT uMenu I1. A. T'epriena, 2017. — 250 c.
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Publication Ne166 / ed. by F.Bray, M. Colombet, L.Mery,
M. Pifieros, A. Znaor, R. Zanetti and J. Ferlay. — Lyon, France: IARC,
2021. - 1567 p.

HUCCJEJIOBAHUE COPBIIMOHHOTO TTOBEIEHUS HOJA

K.A. Jononoga, A.K. PoxxkoBa
MTI'Y umenu M. B. Jlomonocosa, 2. Mockea, P®

P u "I — u3oTons! iona, SBIAIONUINECS OCHOBHBIMH HPOXYKTAMH
JieJieHns] OTpabOTaBILIErO SIEPHOTO TOIUIMBA. V3ydueHue COpOIIMOHHOTO
MOBEACHUS HOoma B OKpYKaromleW cpene — akTyanbHas 3ajada Kak JUis
OLICHKH  MWIPAllUOHHOTO  TOBEACHHS Ha YK€  CYIIECTBYIOIIUX
3arpsA3HEHHBIX TEPPUTOPHUAX, TaK MU A MOJAEIMPOBAHUS IEpeHoca Npu
BO3MOJKHBIX HHIIMJEHTAX HAa aTOMHBIX SJIEKTPOCTAHIMAX. 1 sBiseTcs
€IMHCTBECHHbIM HEPAJMOAKTHUBHBIM M30TONOM #071a, BCTPEYAIOLUIUMCS B
npupose. OcoOblii HHTEpeC MPeCTABIAET COOTHOMEH e Mexay - 1 u '>1,
TAK KAK [OBBIIICHHBIE KOIMYECTBA 1 OTHOCHTENBHO '>'1 MOTyT
CBHIIETEIBCTBOBATH O PAJANOAKTHBHOM 3arPsI3HEHUH.

Heablo HacTosmiel paboOThl OBLIO HCCIEAOBAHUE COPOLIUMOHHOTO
MOBEACHUs Hofa B JOHHBIX OCaJKax o3epa XaHka M SIMOHCKOTO Mopsi, a
TaKXKe Ha campomene (JOHHbIE OTJIOXKEHHUS, Ccojepxkaliue OoJbIoe
KOJIMYECTBO OPraHUYECKHUX BEILECTB).

H3ydyenne copOUMOHHOTO MOBEACHHS P00, 0TOOpaHHBIX Ha JlanpHeM
Boctoke, 0OCOOEHHO aKTyalnbHO B CBA3M C pelieHHeM SImoHckoro
MPaBUTEIBCTBA COPOCHUTH 0OJIee MIJUIMOHA TOHH JKUAKHX PAaJHOAKTHBHBIX
OTXOZOB B MUPOBOU OKEaH.

Jdns  co3maHus MOAETBHBIX CHUCTEM JOHHBIX OCAaIKOB  ObLIa
WCIIONIF30BaHa COOTBETCTBYIOMIASI STHM CHCTEMaM BOAA, JJISI CAIPOTIEeIs —
IMCTHJUIMPOBaHHAass Boaa. lcmomp30oBaHHAass Macca IIOHHBIX OCaJKOB
cocrapmia 0,151, macca campomenss — 3T (MaccoBas OIS CYXOTO
BemectBa — 10%), o0vem Bomel — 30w Msywenme copOrmn
OCYIIECTBIUIA METOIOM JKHIKOCTHO-CHUHTIIUDIHOHHOW CIIEKTPOMETPHHU
(Quantulus 6220, USA). B kauecTBe METKM WCIONB30BAIHA CTaHIAPTHBII
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pactBop (Na'”’I — 2x10™° M, 1300 Bbk). DddeKkTHBHOCTS perucTpamun I
cocraBmia 40%. Jlns xapakrepu3alii JTOHHBIX OCAAKOB TOTIOJHUTEIHHO
ObUTH  TIPOBEAEHBI PEHTTCHO(A30BBII M  PEHTICHO(IyOPECIICHTHBIN
aHaJIU3EL.

Kunernyeckuit sxciepuMeHT Anuicst 6 MecsIeB, B TeUeHHE KOTOPBIX
TaK U HE yI[aHOCb YCTaHOBI/ITI) paBHOBCCI/IC B CUCTEME C HpeCHLIM JOHHBIM
ocajkoM. B crcreme camponens-Boga paBHOBecHe ObUIO JOCTHTHYTO 3a 20
CYTOK, TIpu KoTopoMm copbuusi mocturaet 100 %. B cucteme ¢ Mopckum
JIOHHBIM OCaJIKOM COpOIMs TpHIUia K paBHOBecHOMY 3HaueHuto 90% 3a
2,5 mecsna.

3akmiouenue. Pe3ynbraThl SKCHEPUMEHTOB MO COPOLHMH 1 ma
HCCIIEYEMBIX CHCTEMaX TOKa3aiy Pa3IMdHOe MOBEJACHUE Ho/la B MOPCKOM
U MPECHOM cpeax. B cucreme camnpornens-Bojia Ha0roanach Hauoobias
copbuus #oxa. IlokasaHo, 4TO MPHUCYTCTBHE OPraHMYECKOrO BEIIECTBA B
CHUCTEME OKa3bIBAaeT 3HAYUTENILHOE BIUSHUE Ha copOIuio. B mgoHHOM
ocajgke Mops coxaepxkaHue skenesa (no 10%) m amomuuus (mo 15%),
Oosblle, YeM B JIOHHOM ocajke o3epa (10 7% Fe u 1o 10% Al), mostomy
MOXXHO TIPEJNOJIOKUTh TOJIOKHUTEITFHOE BIUSHUE ASTHX D3JEMEHTOB Ha
copbumio #oma. OmnpenesieHo Cojep)KaHHEe OPraHWYEeCKOro BeliecTBa B
peanbHBIX JOHHBIX OCAJIKax: JIOJSI OpraHUYecKoW cocrasistomiei: 2-3%
JUTS IOHHBIX OCAaJKOB 03epa U 3-7% I JOHHBIX OCaJIKOB MOPSI, UTO TAKKe
00BSCHIET OCOOCHHOCTH COPOIIMOHHOTO MTOBECHHS.

TEXHOT'EHHASI HATPY3KA HA MAJIBIE PEKU
MOCKOBCKO# OBJIACTH

3.E. Konosanosa', T.H. Jlamenosa'?, FO.K. Fy6aHOBa2’3

'PWZH, 2. Mockea, P®
2@IBy I, ‘HL] ®MPBI] um. A.U. Bypuazana ®PMBA Poccuu, 2. Mockea, P®
@ryIi HT. 1] PXBI" ®MFA Poccuu, e. Mockea, P©

Bonmusie 0O0BEKTBI MoOCKOBCKOI oOnacTu HUCIILITHIBAIOT
AQHTPOIIOTEHHOE BO3JIEHCTBHE, TOCKOJIBKY HA TEPPUTOPHH pPETHOHA
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HaXOOUTCS  OONIBIIOE  KOJNWYECTBO MPOMBIIUICHHBIX — IPEIIPHUATHI,
BOIMCKOBBIX 4yacTel, OOBEKTOB pEKpealMH, CeJIbCKOro XO3fiCTBa,
TPAHCIIOPTHBIX, KOMMYHAJIBHBIX XO3SHCTB W JIPYTUX OOBEKTOB, COPOCHI
KOTOPBIX MOTYT BIUATH HAa SKOJIOTHYECKOE COCTOSHUE MMOBEPXHOCTHBIX BOJI
1 (hOopMHpPOBaHUE TOHHBIX OTJIOKeHHWH [1]. B cinydyae aBapuiiHBIX cOpOCOB
BO3MOXXHO  ()OPMHpPOBaHHE 30H C  TIOBBIIICHHBIM  COJIEPKAHHEM
TE€XHOTE€HHBIX 3arpsA3HUTENEH.

AKTyalbHOCTb Pa0OTBI CBsI3aHa C TEM, YTO MaJIbIe PEKH, TAKXKE KaK U
p- MockBa, OTHOCATCA K BOJHBIM OOBEKTaM pPbIOOXO3SHCTBEHHOIO
Ha3Ha4YeHUs, U HMEIOT B CBOEM TEUEHMHM MecTa HepecTa pblObl U
3UMOBaIIbHBIC IMBbl. HOpMaTHBHBIE TPeOOBaHHUS K TAKMM BOJTHBIM 00bEKTaM
CYIIECTBEHHO Ooiee xecTkre. OIeHKa SKOJIOTMIECKOT0 COCTOSHIS MaJbIX
PEK MPOBOJMIIACH B pAMKaxX MPOrpaMMBbl « IKOJIOTO-T€OXUMHYECKas! OLEHKa
COCTOSIHMSI JOHHBIX OTJIOXKEHMH pek OaccelfHa pekn MockBa Ha
TeppuTOpUH MOCKOBCKOH 007acTH OT T. MOCKBEI 1O YCTBS PEKN»
MuHucTepeTBa AKONOTUM MOCKOBCKOH 00NacTH B TEUCHHE HECKOJIBKUX
net, HaunHas ¢ 2014 roma, B pamMKax AMCCEPTAIIOHHOTO HCCIIEAOBAHUS
Konosanosoii 3.E.

Leabio 1aHHON pabOTHI SBIISETCS OLEHKA KOMIIEKCHOM TEXHOT€HHON
Harpy3kd Ha BOJHBIE CHUCTEMBI MalbIX peK MOCKOBCKOTO pervoHa. B
JaHHOW paboTe MpeacTaBICHbl pe3yJabTaThl O0CIENOBAaHUS MaJBIX PEK
[Taxpa, Moua u [lexopka, Bnagaromux B p. MOCKBY B HU)KHEM TE€UCHHH.

MeTtoabl, MeTOOMKH, KPUTEPHMH OLEHKHU. Bridop cTBOpOB
HaOroIeHnl oBo K 1o Metoauke Pocruppomera [2]. Ot6op mpob B
pamMKax JJaHHOW paboOThl TPOOBI TOBEPXHOCTHOHW BOABI M JOHHBIX
OTJIOKEHNH mpoBogwica ¢ marom | Touka Ha 10 kM jas p. [laxpa u
1 Touxa Ha 5 kM i pek Ilexopka u Moua ¢ IpuUBA3KOH K aBTOAOPOKHBIM
MOCTaM U HaceJleHHbIM NyHKTaM. [lpeamonaranu, 4ro Takas YacToTa
oTOOopa NpoO MO3BOJMUT BHIIBUTH YYAaCTKU C TEXHOTEHHBIM 3arpsA3HEHHEM.
KonmnuaectBo ctBOpoB cocraBuio 14 — mist p. [laxpa, 7 — nnst p. Moua, 9 —
g p. [lexopka. PabGota mpoBoaunack B TeueHue 4 JeT Ha TEPPUTOPUU
MockoBcKoi 001acTH B IEPUOJ JIETHEH MEXEHH (UI0Ib-aBIYCT).

AHanu3 coaep)kaHusi TEXHOTCHHBIX 3arps3HUTENedl MpOBOAMICS B
aKKpEeIUTOBAHHOU JJaOOPaTOPUH B PaMKax CHCTEMbI KauecTBa.
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H3mepenne 00BEMHON aKTHBHOCTH PaIHOHYKIHAIOB ITOBEPXHOCTHBIX
BOJA MpOBOAWICA TO Meroauke [3], B JOHHBIX OTJIOXKEHUSAX — Ha
raMMa CIeKTpOMETPUYECKOM KoMIulekce «MynbpTHpan» ¢ NpOrpaMMHBIM
o6ecnieuenneM «IIporpecc», MJIA cueTHBIX 06pa3ioB 1t ~“°Ra — 8 B/kr,
22Th — 5 Br/kr, K — 50 Br/kr.

Banooe copepkanue TSHKEIBIX METAUIOB B MpoOax: MOBEPXHOCTHOU
BOIBI OIPENesUTH METOIOM aTOMHOH abcopOmmu, B mpobax JOHHBIX
OTJIOKEHHH — METOJIOM PEHTIeHO(DIIOOPECIICHTHONH CIIEKTPOMETPHH Ha
ycranoBke PW-2400 (kommanms Philips Analytical X-Ray B.V.,
Hunepmanapr). Cratuctudeckyro 0O0pabOTKy HaHHBIX —OCYIISCTBISUIN
MOCPEICTBOM IporpaMMHoro obecneuenus: Microsoft Excel u Statistika for
Windows.

[Tpu oneHKe KayecTBa XUMHUYECKOTO 3arps3HEHHS HCCICTYyEMBIX PEK
pykxoBoacTBoBasMch [IprkazomM MunHcTepcTBa cenbCcKoro xossiicta PO
ot 13 nmexabpst 2016 r. No 552 [4]. JI1sl TUTHEHUYECKOW OICHKH KavyecTBa
JTOHHBIX oTioxeHud ucnonb3oBanu IIJIK u OJK, ycraHOBIEHHBIE s
1o4B [5], B CBSA3H C OTCYTCTBHEM HOPMHPOBAHHUS JIJISI TOHHBIX OTIOKECHHM.

Pe3yabTaThl HcciiefoBaHusl. AHATU3 MMOJyYEHHBIX JTaHHBIX MOKAa3al,
4TO COZIepKAHME PATHOHYKIHA0B 'St i ’Cs B IMOBEPXHOCTHOI BOJE H
JOHHBIX OTJIOXKEHUsAX B pekax I[laxpa, I[lexopka m Moua B wneiaom
HAXOJUTCSl HAa YPOBHE (POHOBBIX 3HAYCHWH IJISI MMOBEPXHOCTHBIX BOIHBIX
00BeKTOB MOCKOBCKOTO peruona [6].

B 3HauMMBIX KOJIHMYeCTBaX B IOBEPXHOCTHOW BOJE MPUCYTCTBYIOT
TSDKEJIble METaJuIbl, TaKhe KaK Mellb, MapraHel], j>Keje30, CBHHEL, XPOM,
pryTh. CozmepkaHie Maprasia, CBUHIIA, XpoMa U PTYTH B IOBEPXHOCTHBIX
Bojax B 2-3 pasa Huxe [1/IK, conepxanue Menn B CpelHEM COCTABIISET OT
34 TIAK, mo 5 TIJIK ormeueno B p.Ilaxpe, u9To OTHOCUTCS K
«JIOIyCTUMOMY» COJEpX aHHUI0 B Boje. [[ig MOHHBIX OTIOXEHUH B 3THUX
peKax BBIABIEHbl €JMHUYHBIE TOYKH, I/I€ OTMEYEHO IIPEBBIILIEHHE
COJIepXaHUA CBUHIIA U LIMHKA.

Pe3ynbraThl OLlEHKH KOMIUIEKCHOM T€XHOT€HHOI Harpy3kH IOKa3aiH,
YTO TIOBEPXHOCTHAS BOJIA UCCIICIOBAHHBIX PEK TI0 CONEPIKAHHIO TKEITBIX
METaJlJIOB u PaAMOHYKIMIOB COOTBETCTBYET TpeOOBaHUSM,
MPEBSABISIEMBIM K BOJOEMaM PHIOOXO3SHCTBEHHOTO 3HAUEHHS, UCKITIOUast
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COZICp)KaHUE MEAW, M MOXKET HMCIOJB30BATHCS U1 LEHTPAIN30BAHHOTO U
HEIIEHTPATN30BAaHHOTO BOIOCHAOKECHHUST HACEJTICHUS, I PEKPEaIllHOHHOTO
U KyJIbTypHO-OBITOBOTO  BOZOMNONB30BaHUS.  JIOHHBIE — OTIIOKCHHUS
HCCIIEIOBAaHHBIX PEK HE SIBJIAIOTCS MCTOYHUKOM BTOPHYHOTO 3arps3HEHHUS
BOJIBL

CHHCOK UCTO0IBb30BAHHBIX HICTOYHUKOB:

1. [Hoxmam «O cOCTOSHHUM ¥ WCIOJB30BAaHHM BOIHBIX PECYpCOB
Poccwuiickoit @enepann B 2020 roxy». — Mocksa: PocBoapecypcsi,
HUA-IIpupona, 2022. — 510 c.

2. P 52.24.609-2013 "Opranuszaimsi ¥ TpoBeJIcHHE HAOIIOACHUN 3a
COJIEpKAHUEM 3arps3HSIONUX BEIIECTB B JIOHHBIX OTJIOXCHHAX
BOAHBIX OOBEKTOB» [DNEeKTpoHHBIM pecypc]. — Pexum pocryma:
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obparmenus: 27.12.2023.
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oOutaHus»  [DnekTpoHHBIM  pecypc]. —  Pexum  goctyna:
kodeks://link/d?nd=573500115 darta obpamenus: 27.12.2023.
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PAJTMAIIMOHHASI OBCTAHOBKA HA TEPPUTOPHUM BBIBIIEN
YPAHOBOM MIAXTHI «CTEITHASI» B KAJIMBIKAH

10.C. benbckux, H.K. [llangamna, A.B. Turos,
10.B. Kpotkoga, /I.B. caes, B.A Ceperun,
MLII. Cemenona, T.A. JlopoHbeBa,

A.A. ®unonosa, A.A. lllutoBa

@I'BY I'Hl] ®MFL] um. A.U. Bypnazana ®MFBA Poccuu, 2. Mockea, P®

B cepemune XX Beka reomoropaspenka o0Hapyxwia B PecmyOmike
Kanmpikus (PK) mects pymHbIX mMOJNeH, W3 KOTOPBIX MO MacuiTadam W
reoJOrMYecKoMy CTPOEHHIO  PE3KO  BblIesUIach  pyIHas  3aJeXb
MecTopoxeHUsT «CTemHoe», pachoyoxkeHHas B 40 KM K 10Ty OT I. DIucTa
[1]. OGmas ee mmomams coctapmsuia 10k’ Pyasl coctosmn 3
(OCCHIM3HPOBAHHBIX ~ KOCTHBIX ~ OCTaTKOB  umxTHodayHel  (15%),
ToHKoAucnepcHoro mmpura (35%) wu rnuHUcTOro Matepuana (46%).
Copnepxanune ypaHa B pyaHou 3anexu konebnercs ot 0,012 mo 0,07%.
Kpome Toro, pyna cozepkana penkosemenbHble Metamisl — oT 0,2 1o
0,37% [2].

ITo pe3ynpraTaM NPOXOIKU IIAXTHl ¥ MOJ3EMHBIX TOPHBIX BBIPAOOTOK
ObUIO YCTAQHOBJIEHO, YTO PYIHBIM IIACT, MOMHUMO KPYIHBIX Pa3IOMOB,
pa3duT W CMEmEH MEIKUMH TEKTOHHYECKMMH TpPEIIMHAMH, YTO
CYLIECTBEHHO YCJIOXKHSIIO YCIIOBHSI OTPaOOTKH MECTOpOXKIeHUs. Bricokue
KOHLIEHTPALUH B PYIHOM ILIACTE CYIb()UAOB AN €r0 PyIbl CKIOHHBIMU
K CaMOBO3rOpaHUIO. B cBA3M CO CIIOXKHBIMH TOPHO-TEONOTHYECKUMU
yCIOBUSIMA B 1962 T. ONBITHBIN pyAHUK OBLT 3akoHCepBUpoBaH [3]. YacTs
00OpYIOBaHUS W3BICKIH HAPYXKy, CTBOJ IIAXTHl 3aIWIA OCTOHOM.
IIpakTHuecku BeCh YEPHBIA U I[BETHON MeTai (apMaTypa, CBau, PEIbChl U
T.11.) OBIT pacTallleH Ha METAJIJIOIOM.

B Hacrosimiee BpeMst Ha TEPPUTOPHH TUIOMIAIKU MAXTH PACIIOIOKCHBI
nojtypaspylleHHsle cTpoeHus. [loBepXHOCTh IUIOIIAIAKH OTHOCHUTEIBHO
pOBHas, HO MMEIOTCA 3 HACBIIM, KOTOpPBIE IOABEPraroTCs 3PO3UHU.
Teppuropusi IIOLAAKU B CEIbCKOXO3SMCTBEHHBIX M KMBOTHOBOIYECKHUX
LEeNsIX MOCTOSHHO HE HCIoib3yercs. Ho mepmoawdeckn Ha HEHW macyres
KODPOBBI, U Yepe3 Hee MPOXOAT OTaphl OBELl K MPyAy Ha BoAomon. Pagom ¢
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HEKOTOPBIMH CTPOCHUSIMH U B CAMUX CTPOCHHSX Ha TEPPUTOPHH IDIOIIAIKA
(TmaBHBIM  00pa3oM, B 3[JaHWU NOABEMHOW MAIIWHBI) HMEIOTCS
HEJMKBHUIUPOBAHHBIC KOJOLBI U IPOXOIbI TIO 3EMJTIO.

Marepuan u meronnl. VccnemoBanuss B 2023 r. mpoBOIWINCH HA
TEPPUTOPUHN TUIOMIAAKK axThl «CremHas», 3a ee mpenenamu ((poHoBas
TEpPUTOpPHUS), BAOJIL TOPOTH K mocenky HapTa, B Tom umcie y mamObI, Ha
OeperoBoii yacTu peku Xapa-3yxa (HWxKe IUIOMIaJKU maxThl). B mpomecce
HCCIIeIOBaHUK OBIIM BBIMOJHEHH HW3MEPEHHs MOIMHOCTH aMOHWEHTHOTO
9KBUBaJEHTa A03bl ramma-uziayuenus (MAD/) B 5035 toukax, yaeapHON
akTUBHOCTH (Y A) paguOHYKIUAOB B HMOBEPXHOCTHOM 10 CaHTUMETPOBOM
cioe ouBkl B 41 Touke.

PesyabTaThl. Cpennee 3HaueHne MAD/] Ha (HOHOBOW TEppUTOPUU B
patione romaaky maxrtel coctaiser 0,12+0,02 Mx3B/4.

3nauenuss MAD]] Ha miomanke HaxoasTcs B auamna3zone oT 0,10 mo
0,36 Mx3B/4, npudeM Ha oxoiio 80% IUIOIIAAM HE MPEBBINIAIOT BEPXHEH
rpaHuIbl poHOBEIX 3HaveHMi 0,14 MK3B/4.

MaxkcumainpHble YPOBHM 3a(pUKCHpPOBaHBl B ILIEHTpE IUIOLIAJKU B
paiioHe BBITPY3KH PYbI U3 MaXTHI.

Brone poporu or maxtel n0 nocenka Hapra snauenus MADJ] ne
MIPEBBIIAIOT (DOHOBBIX 3HAYCHUIL, 32 NCKITIOUYCHUEM TEPPUTOPHH B paiioHe
namobl, Tae Ha MAD]] Ha JToKanbHBIX ydacTKax IIoniaapio okono 300 M
nocturaioT 0,49 Mx3B/4. Bo3MOXHO 3TH 3arps3HEHHsS O00pa3oBalINCh B
pe3yibpTaTe UCIOJIb30BaHKs I'PyHTa C IUIOMIAJAKU IaxThl «CTemnHasy npu
pexoHcTpyKIuH 1amosl B 2013 roxy.

3HaueHuss YA TPUPOAHBIX PAJAUOHYKIHIOB B TIOYBE Ha TEPPUTOPUHU
IUTOMIAIKN HE OTIMYAIOTCS OT 3HAYCHUH YA paJnOHYKINIOB HAa (POHOBOU
TEPPUTOPHH, 32 HCKIIIOYCHHEM YYACTKOB C IMOBBIIICHHBIMH 3HAYCHUSIMHU
MADB/I. Ha HuX W TakKe Ha JIOKaJbHOM y4acTKe B paiioHe namObl YA
IIPUPOIHBIX PAAHOHYKIMIOB, 32 HckmouenneM - Th u K, Brbiure, yem Ha
octansHOW Tepputopuu a0 10 pa3. OgHako TPyHT HA STHUX ydYacTKax He
OTHOCHTCS K TBEPABIM PaANOAKTUBHBIM OTXOJIAM.

OneHeHHbIE 3HAYEHHS MOIIHOCTH J03bI OONy4YeHHS Ha3eMHBIX
O0MOOOBEKTOB Ha IUIOUIagKe MaxThl He mpeBblmaroT 0,6% OoT 3HaueHuit
Oe3omacHoro ypoBHs o0myderus 0noo0bekToB (BYOB). B paiione mamobi
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Ha YYacTKax C MaKCHUMaJbHBIMH 3Ha4eHUSIMH MADJ] MONTHOCTH JO3BI
o0ydeHus: 0nooOBEKTOB He npeBbiiaeT 2,6% ot 3HaueHuit bY Ob.

3axirouenue. PaguanuonHas 00CTaHOBKA HAa TEPPUTOPHHU IUIOMIATKH
IIaxXThl COOTBETCTBYET TpeboBaHMAIM JcicTByromux o 2021 r. CIT JIKII-
91, u PykoBoacrea ®MBA Poccun P 2.6.5.048-2017 npu pexynbTUBALIUH
TEPPUTOPHH IO CENBCKOXO3SHCTBEHHOMY HAIIPaBICHUIO.

Ho nmns mepemaum  fgaHHOTO  OOBEKTa  OpraHy  MECTHOTO
caMOyTIpaBlIeHHsT HEOOXOIUMO TIPOBEICHHE pPsia paboT B COOTBETCTBHH C
@3 «O nmepeBojie 3eMellb WIH 3eMETbHBIX Y4aCTKOB U3 OJTHOW KaTeropuu B
apyryo» ot 21.12.2004 Ne 172-®3 u I'OCT P 59057-2020 «Oxpana
oKpyxatomeid cpenasl. 3emin. OOme TpeOoBaHUS TO PEKYJIbTHBALUU
HapyIICHHBIX 3eMETIbY.

CHHCOK HCN0JIb30BAHHBIX HCTOYHHKOB:

1. URL: https://koka-lermont.livejournal.com/2820131.html. ~ (/lata
obpamenus: 20.10.23 .).
2. Illapxos, A. A. I'eoornvecknii heHOMEH YPaHOBO-PEIKOMETAITHHBIX

MmecTtopoxxkaenuid / A. A. Hapkos // IIpupoga. — 2015. — Ne 2. — C. 21-

30.

3. IlatoB, E.A. Ctpame Obu1  HyXkeH ypaH. Mcropus
reojioropaspeiouHbix padbot Ha ypan B CCCP / E. A. I1sToB; mox pen.

I'. A. MamkosueBar — Mocksa, 2005. — 246 c.

PUCK CMEPTH OT PA3JIMYHBIX KJIACCOB BOJIE3HEI
PABOTHUKOBATOMHO¥ MTPOMBIIIIEHHOCTH, HAHSITBIX
B IIEPHO/I IITATHOM DKCILTYATALIUY TPOU3BO/ICTBA

HN.C. Ky3HernoBa
®@I'FYH IOYpUF® ®MBA Poccuu, 2. O3épck, PO

AktyanbHocTh.  CTpaHbl, UMEIOIIME  PaJUALMOHHO-ONACHBIE
MPOU3BOJICTBA, TPATIT 3HAYUTEIbHBIE YCWIHMS Ha OIEHKY IOCIEIACTBUI
paboOTHI B YCIOBUSX IITATHOM SKCIUTyaTalllH MPEATIPHUATHI.

Peructp paboraukoB @I'YII «I10 «Mask» (ITIO «Masik») [1] — ogun
U3 OCHOBHBIX MCTOYHHKOB HA/IEKHBIX CTATHCTHUYECKH 3HAUMMBIX OIIEHOK
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PaIUOTeHHOTO PHCKA KaHIIEPOTCHHBIX 3(p()eKTOB, BOSHUKIINX BCIIEACTBHE
npodecCHOHAIPHOTO  KOHTaKTa C  HWCTOYHHKAMH  HOHU3UPYIOILIETO
U3IYYCHUST Ha TMPEeINpusATHsIX aToMHOM oTpacnu. MccnemoBaHus
PamMOreHHOTO pHCKa B KOrOpTe pabOTHHKOB, BKJIIOYEHHBIX B PETUCTD,
MOKa3aJd, YTO Kak JIEMKOMOT€HHBIH PHUCK, TaK M PHUCK COJUIHBIX
3710KaueCTBEHHBIX HOBoOOpa3oBaHuil (3HO) 3aBUCHUT OT BEJUYMHBI JJO3bI
BHEIIHETO TaMMa-u3Jy4YeHHs, B TO BpeMs KaK PUCK BO3HHUKHOBEHUS
ONYXOJMM B OpraHax OCHOBHOTO JETIOHMPOBAaHHS ILTYTOHHS-239 Takxke
3aBUCUT OT YPOBHA aib(a-u3IydeHHUs HHKOPIOPHUPOBAHHOTO IUTyTOHMS.
[NonydeHHbIe pe3yNbTaThl, TJIABHEIM 00pa30M, OCHOBAHBI Ha OIIEHKaX
pUCKa B KOTOpTE, BKIIOUAIOIMICH ML, HAHATHIX B TEPBBIE NECATH JIET
NEeATENFHOCTH TIPEINPHATHSI, pabOTaBIIMX B YCIOBHAX PaIHAIlFIOHHOTO
BO3/IeliCTBUSI, CYILIECTBEHHO MPEBBIMIAIOIIET0 HE TOIBKO COBPEMEHHBIE, HO
u ipuHATHIE B 1960-€ TOABI HOPMATHUBEI PAAUAIIMOHHON 0€30MIaCHOCTH.

B Toxe BpeMs TpeACTaBIseTCS HEOOXOAMMBIM  HCCIEIOBATH
pPamUOTEeHHBIM PUCK B KOTOPTE JHWI], pabOTaBIINX B YCIOBHAX IITAaTHOU
paaArauoOHHONH 0OCTaHOBKH.

Martepuan u meronwl. Mccnegyemass xoropra coctouT uz 11929
PpaboTHHKOB, BIIEPBLIC TPYAOYCTPOSHHBIX Ha PEaKTOPHBIIA,
PanTuOXUMIYECKHH, XUMHUKO-METaJUTy PrUIeCKIH 17§ PEMOHTHO-
MEXaHWYeCKUN 3aBOJBI, a TaKKe Ha 3aBOJ] MO BOJOIMOJITOTOBKE B MEPUOJ
¢ 1959 nmo 1982 rr. IIO «Mask». [y aHanu3a pagilMOreHHOIO pUCKa IIpU
paboTe B IITATHBIX YCIOBHAX IOMOIHHUTENIHHO OBIIIO BBEICHO OTpaHUICHIE
[0 HAKOIUIEHHOH /103¢ B TOJICTOHM KWIIKE OT BHEIIHETO raMMa-H3JTydeHHs
(menee 1Ip) m B medeHW OT HMHKOpHopauuu MmiyToHus-239 (0,5 I'p).
CpenHee 3HauCHHE HAKOIJIEHHOM O3Bl TaMMa-U3J1y4€HUS B UCCIEAyeMON
koropte cocramwio 103 mI'p, anbda-mnyuenus — 18 mI'p, oxono 90% mwm
HaKOIHIN MeHee 1 3B OT COYeTaHHOTO O0ITy4eHUsI.

ITepuon wHabmonenust Owbuwt orpanmyeH 31 nexabps 2018 ropa.
JKuznennslit cratyc ycranoBneH st 96 % paboTHUKOB, Gosiee TOJIOBUHBI
— yMepidu. AHaIW3 CMEPTHOCTH IIPOBOIIJICS IO OCHOBHBIM Kjaccam
6onesnerd. M3 kmacca Gonesnerd 3HO Obutu uckmouensl 3HO opranos
OCHOBHOT'O JICTIOHUPOBAHUS TUTYTOHUS U TeMOONIACTO3HI, T.K. OHH TPEOYIOT
OTAETBHOTO HCCIECIOBaHMUS.

I[lpu  momenupoBaHWu  ToKazaTens  "(GoHOBOHU"  cMepTHOCTH
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HCIIONIF30BATACH MOJIENb CO CTpaTU(HUKAINeH JaHHBIX II0 IOy, BO3PAcTy,
CTaTycy KypWIbIIMKA, KaJleHIapHOMY FOJy M cTaTycy Murpauuu. Jns
OLICHKH M30BITOYHOI'O OTHOCHTENBHOrO paauoreHHoro pucka (MOP)
UCIOJIb30BAJIMCh JIMHEWHBIE M HENapaMeTpUYECKUEe MOJEIM C Y4YEeTOM
OJTHOTO WK 000UX(aAINTHBHAS) TUIIOB OOTY4EHUSI.

Onenka mapaMeTpoB MOJEIM MNPOBOJWIACH C OTPaHUYEHUEM
3HAQUEHUH OIICHOK H30BITOYHOTO OTHOCHUTEIBHOTO pHCKa 00JIACTBIO
HEOTPHUIATENbHEIX 3HadeHuil. OOpaboTka MJaHHBIX IPOBOTWIACE C
WCIoJIb30BaHueM mnakera Epicure [2].

PesyabTatel U odcy:xxaenme. Hu st ogHOoro kimacca OonesHedt 3a
ucmodeHneM 3HO He ObUIO MOMYYEHO TOJIOXKUTENBHON —OLEHKH
koapdummenta MOP/I'p npu MCIONb30BaHUM JIMHEHHON 3aBUCHMOCTH, a
TakK€  MOHOTOHHOTO  CTaTHCTUYECKM  3HAYUMOIO  YBEJIWYCHHUS
OTHOCHTEJNBHOTO PHCKa TMPH  UCIOJNB30BAaHUHM  HemapaMeTpHYecKOn
3aBucuMOCTH. [Ipu 3TOM ymydllleHHWe KadecTBa MOATOHKH JAaHHBIX TIPU
nO0aBICHNN HWHTEPBAIIOB TaMMa-IO3bl  OKa3aJloCh  CTAaTHCTHYECKH
3HauMMbIM Ha 90% ypoBHE TONBKO Ul TPYINIbl HHPEKIUOHHBIE U
nmapasutapHeile  OOJIe3HH, OJHaKo  ObUIO  OOYCJIOBJICHO  JIMIIb
MOJIOXKUTETIBHOM OLCHKOI M30BITOUHOTrO pHcka B uHTepBaie mo 100 mIp
(MOP = 0,6; 90% JU1: 0,04 — 1,58). Jlns Hambomee MpenCTaBUTEIBHOTO
Kjacca 0OoJe3Hed CHCTeMBl KpPOBOOODAIEHUS TaKKe OTCYTCTBYET
3aBUCHMOCTB [1032-3()(eKT, a EIMHCTBEHHAs IIOJIOKHUTENbHAsT OICHKA
M30BITOYHOTO PUCKA TONydeHA IJIs 03 TamMMa-m3nydeHus Oomee 0,5 I'p
(MOP = 0,05, p > 0,5).

JobGasnenne B MoJieNb JIMHEHHON 3aBUCIMOCTH OT HAKOTIJICHHOM J103bI
BHYTPEHHETO O0JIydeHUs], Kak 0e3 ydeTra, Tak U ¢ y4eTOM BHEUIHETO HU JJIs
OIHOW TpyHmbl HOPUYMH CMEPTU HE MPUBEIO K BBIABICHHUIO J1030BOM
3aBHCHMOCTHU PaJUOI€HHOIO pUcKa B uccienyeMoil koropre. Bxitouenue B
MOJIe/Th KATEropHaIbHOM MepeMEHHO# 0361 OT * Pu TI0Ka3ao ylydllieHHe
KadecTBa TMOATOHKHM JNAHHBIX JUIL TPYOIBl  OONE3HEW  CHCTEMBI
kpoBooOpamienus (p-value LRT: <0,01) u BHemHux mnpuuuH (p-value
LRT: <0,01). B rpynme BHEmIHMX NPUYUH CMEPTH CTATHUCTHYECKU
3HAYMMbBIM W TIOJIOKUTENBHBIM OKAa3aJicsi M30BITOUHBIA PUCK TOJNBKO B
MaJIBIX 7I03aX BHyTpeHHero oOmydenus (mo 0,5 mI'p), cocrasus 1,95 (95%
. 1,61; 2,35). B rpynne cmepreir or Ooiie3HEW CUCTEMBI
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KpOBOOOpaIIeH:sT B MajlbIX J03aX BHyTpeHHero oomydenus (mo 0,5 mI'p)
OLICHKA HW30BITOYHOrO OTHOCHUTEIBHOTO PUCKA CTATUCTUYCCKH 3HAYAMO
MpEeBbIIIaIa HYJIEBOC 3HAYCHHWE Kak IMpH YydYeTe B MOJEITH TOJIbKO
BHYTpPEHHET0, Tak U codetaHnoro oomydenus (MOP: 0,66; 95% JU: 0,48-
0,86). Ouenxku WOP B gumanazonme ot 0,005 go 0,05Tp Taxxke
CTAaTHCTUYECKH 3HAYMMO IPEBBINIANIA CIUHUIYY, HO JIEMOHCTPHPOBAIN
TEHACHIUIO K YMEHBIICHHUIO C YBEJIMYSCHHEM HAKOIIJICHHOW ayb(a-03bl.

3HaueHNs WHGOPMAIIMOHHOTO KPHUTEpUs AKaWKa YKa3bIBaIOT, YTO
MOJENIH C OTCYTCTBHEM BKJaJa pPaJUOT€HHOTO pHUCKa, Jydylle, 4eM C
BKITIOUCHHEM HHTEPBAJIbHBIX OIIEHOK.

J1st Bcex BKIIIOUEHHBIX B aHanu3 conuanbix 3HO npu ucnoias3oBaHUN
JIUHEWHBIX (YHKIAH 3aBUCUMOCTH H30BITOYHOTO pUCKa KOI(D(HUITHESHT ObLT
HYJIEBBIM JUI J03bI anb(a-u3IydeHHs U MOJOKUTCIbHBIM Ha TPAaHUIC
CTaTUCTHYECKOW 3HAYMMOCTH IS 1036l TamMa-usnyderns (MOP: 0,36/Tp;
95% HOAW: 0-1,01). [lpum wuHTEpBaIbHON OLIEHKE TOJOKHUTEIBHONH U
CTaTHUCTHYECKH 3HAYMMOH OKa3bIBACTCS TOJNBKO OLEHKA H30BITOYHOTO
pucka B obiactu 703 BHemHero obmydenus 6omnee 0,5 I'p (MOP: 0,33; 95%
JU: 0-0,82).

BriBoabl. B xoropre mun, paboraBmux Ha 10 «Masik» B yCIOBHSX
IITATHOM SKCIUTyaTallMM TPOW3BOJCTBA, HE BBIABICHO PAIHAIlIOHHOTO
pUCKa HU JUId OJHOro Kiacca Ooisie3Hed, 3a uckimoueHuem 3HO, s
KOTOPBIX OIICHKAa HW30BITOYHOTO PHUCKAa B 00JACTH HAKOIUICHHBIX J103
BHemrHero oomydenus ot 0,5 mo 1 I'p coctaBma 33%.

Cnucok HCMOJIb30BAHHBIX HCTOYHHKOB:

1. MenuKo-103UMETPHUYECKUN PETHCTP MEPCOHAIA MPOM3BOICTBEHHOIO

00BbeIMHEHUS "Masxk": COCTOSIHIE u MEPCIIEKTUBBI /
M. 3. CokonbaukoB, H. P. Kabuposa, II. B. Okarenko [u np.] //
Bonpocsl paguanmonHoii 6e3omacHoctH. — 2023. — Ne3 (111). —
C. 42-55.

2. Preston DL, Lubin J, Pierce DA, McConney ME, Shilnikova NS.
Epicure User Guide. Vol. 2.01. Ottawa: Risk Sciences International. —
2015.
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HNCCIEJOBAHUE COAEPKAHUS PAJJOHA B BO3AYXE
JETCKHAX OBPA3OBATEJBHBIX YUPEXJIEHUAM
CHEX KXNMHCKA C IPUMEHEHUEM UHTEI'PAJIBHBIX
METOJ0B J1O3UMETPUN

A.H. Manaxosa, B.B. lllnbirus,
FO.H. 303yns, 10.C. benbckux, C.M. Kucenes

@I'BY I'Hl] ®MFIL] um. A.U. Bypnazana ®MBA Poccuu, 2. Mockea, PD

OcHOBHOM BKJIaJ B OOIyueHHE HACEIEHUS BHOCIT HPUPOTHBIC
UCTOYHUKHM HOoHM3upyromero u3nyueHus (MWUU). CpeaneromoBbie J103bI
oOiydeHus: HaceneHus npuporabiMu WKW cocTaBisioT B CpeiHEM IO
3emHomMy mapy 2,4 M3, mo Poccun — 3,4 M38 [1, 2]. [Ipu 3TOM 0CHOBHO#
BKJIaJ B 1103y obOmyuenus HaceieHus (ot 50 mo 90%) BHOCAT pamoH U
JOYepHUE TNPOLYKTHl €ro pacnaza. BaXHOCTb OLEHKM colepKaHUs
PaIMOaKTHBHOTO r'a3a B 00BEKTax COIUAIBHOW HHPPACTPYKTYPHI (IETCKUE
cajpl, IIKOJIbI) OTMEYEHa B OCHOBAaX TOCYJapCTBEHHOM IOJIMTUKU IO
00€ecCIeueHNI0 SIAEPHOM U pajnallMOHHON O0€30MacHOCTH Ha MEPHOA 0
2025 rosia u Ha IEPCTIEKTHUBY.

Heabro Hacrosimedl paboThl OBUIO HUCCIENOBAaHHE paJUAIMOHHO-
THTHEHUYECKOH OOCTaHOBKHM B IIOMEHICHHUSX IETCKUX 00pa30BaTENBHBIX
yupexaennit 3ATO r. Cuexxunck (YensOunckas o0nacTp).

Matepuansl M Merodbl. OnpeseneHue CpeJHEr0JOBOI0 3HauEHUs
9KBHBAJICHTHONH PaBHOBECHOH 00beMHON akTUBHOCTH pagoHa (OPOAg,) B
BO3/yX€ IOMEILEHUH JAETCKUX CalOB M LIKOJ BBIMOJIHEHO MHTETPalbHBIM
METOJIOM C TPUMEHEHHEM IUICHOYHBIX TPEKOBBIX O3UMETpOB. Jlis
mmepenust ypoBHet DPOAg, mcnonb3oBanbl kamepsl POM-4 komrmnekra
TPEK-POU 1M mpu 3KCIIOHMPOBAHUHM B MOMELIEHUH B OTOMMTENbHBIA U
HEOTONUTENbHBIA Nepuoasl roxa. [y Xxapakrepusaldd pagualldOHHON
OOCTAaHOBKM B TOMEUICHUAX TMPOBEACHBI HW3MEPEHUS  MOIIHOCTH
aMOWEHTHOTO  DJKBHBaJieHTa  JI03bl  ramma-usinydeHus  (MAD).
UccnenoBanus npoBeleHbl B CHANbHBIX M UTPOBBIX KOMHATax, Kiaccax,
OMOIMOTEKAX, AKTOBBIX 3aJIaX ¥ TEXHHMYECKUX MOMEIICHUSIX JIETCKUX CallOB
n mxoi. OOcnenyemble TOMELICHUS pPAcHoONaraluch B 3JaHMSAX,
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Pa3IMYAIOMUXCS MO0 STAKHOCTH, KOHCTPYKIMH M BPEMEHH ITOCTPOUKH.
Bcero Obutn ipoBeieHs! n3Mepenust B 209 moMenieHusIx.

PesyabraTel. Ilo gaHHBIM = HCCliEZIOBaHMH B IOMEIIEHUSX
obpazoBatenbHbIX yupexaeHuid 3ATO r. CHeKUHCK MeTMaHHbBIC 3HAYCHUS
MAD]J] cocraBuim 0,12 mx3B/u  (MakcumanbHoe — 0,26 MK3B/4).
CpenneronoBsie ypoBHH OPOAg, B 3KCIUIyaTHUPYEMBIX IOMELICHHUAX
EepBBIX dTaxeil JNeTCKMX cajoB BapbupyoT oT <10 10 590 Br/M’ (cpen.
reoMm. — 24 BK/M3). KonmdecTtBo nmomernieHuii, T1e BHISIBICHO TPEBHIIIICHHIE
ycTaHoBiIeHHoro HopmatuBa OPOAg, 200 BK/MS, He mpeBbimaet 3%.
CpenneronoBsie ypoBHH OPOAg, B 3KCIUIyaTHUPYEMBIX IOMELICHHUAX
TepBBIX dTaxkeil mKOM BapsUpyoT 0T <10 10 260 Bx/ M’ (cpen. reom. —
31 bi/M’). KonM4ecTBO MOMEIICHHH C TpEeBBINICHHEM HOPMATHBA HE
npeBbIaeT 5% oT o01ero yncia obcaenoBaHHbIX KoL He oOHapykeHbI
3HAYMMBIC PA3IM4Msl B COJIEPKAHUH PaJIOHA B BO3JyXe IKCILTyaTHPYEMbIX
MOMEUICHUH B OTONMWTEIFHOM M HEOTONHTENBHOM ce30HaxXx. B xone
MIPOBEICHHBIX HCCIEOBaHN OBUIO OLIEHEHO BIMSHHE MaTepHata OKOH Ha
colepXKaHWe paJoHAa B OKCIUIyaTHpPYyeMbIX moMmemeHusx. OTMedeHa
TCHJCHIUSl YBEJIIMYCHUS COJCPKaHUS paJioHa B TOMENICHUSAX 3IaHHUH
JETCKHX CaJiOB, TIOCTPOCHHBIX M3 KHPIHYa, C YCTAHOBJICHHBIMHU
IUTACTUKOBHIMA OKHAMH 110 CPAaBHCHHWIO C TIAHENBHBIMH 3IaHUSIMU
AQHAJIOTUYHBIX TIEPUOJOB MOCTPOMKU. B mMOMelIeHus X ¢ JepeBSHHBIMHU
OKHaMH{ TOJJOOHBIX pa3IMYui HE BBIABICHO. VcclienoBaHMs comepKaHUs
pamoHa B TOABANBHBIX TOMEHICHUSX JETCKUX 00pa30BaTEIbHBIX
YUpeXIeHHH MOKas3alid, YTO BHE 3aBUCHMOCTH OT MaTepHajia IOKPBITHSI
MO/IBAJIGHBIX TOMEIIEHUH (3eMJISTHOW WM OETOHUPOBAHHBINM TOJN) OoJee
BBICOKUMH  3HAUCHWSIMH  COJIEPXKAHHUA  PaJOHA  XapaKTePU3YIOTCS
MOMEIIEHHsI, B KOTOPBIX OTCYTCTBYIOT MEXaHH3MBI WX IPOBETPHUBAHHS
(Memmanuble 3madenns 1,310 Bx/M® mportus 15 Br/m’).  PesymbraTsi
MIPOBEACHHBIX CKPUHUHTOBBIX MCCIIEIOBAHUN MO3BOJIMIIN BBIABUTH JETCKHE
00pa3oBaTeNbHBIC YUPESKACHHUS, B IHMOMEHICHUSIX KOTOPBIX OOHApYKEHBI
MOBBIMICHHBIE CPETHETOAOBBIC YPOBHU COACPIKAHUS PaJoHa. DTO TO3BOJHT
ONTUMHU3UPOBATh OO0BEM MOHUTOPHHIOBBIX HCCIICOBAHUI COAEpIKaHUSI
pagoHa B O0OBEKTax cOIMaIbHOH HHGPACTPyKTypsl T. CHEXHMHCKA H
MPOBECTH YIIIyOJICHHBIE OOCTEeOBAHUS BBISBICHHBIX 3JaHHHA C IIEIBIO
TUTAaHUPOBAHMS Ha UX OCHOBE PaIOHO3AIMUTHBIX MEPOIIPUSITHH.
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Jns  BBIABICHHsS 3aKOHOMEPHOCTEM paclpeleneHuss paaoHa B
3aBHUCUMOCTH OT TEXHHUYECKUX XapaKTEepUCTHK 3HaHUM, MCIOJIb3yEeMbIX
MaTepualioOB W JPYIHX NapaMeTpoB, BIMSIOIIMX Ha HAKOIUICHHE U
pacripenescHiue paloHa B BO3AyXE MOMEUICHUH TETCKUX 00pa30BaTeNbHBIX
YUpEKACHUH, HEOOXOAMMO MajbHelIlee CUCTEeMaTHYeCKOe HaKOIJICHHUE
JaHHBIX B pa3HBIX pernoHax Poccum W WX CTpyKTypupoBaHHE B (opmare
HH(POPMAIIMOHHOTO OaHKa JaHHBIX.

CHHCOK UCI0/1b30BAHHBIX MCTOYHUKOB:

1. bapxosckuii, A.H. J[lo3sl oOmyueHuss HaceneHust Poccuiickoit
Oenepannn B 2020 roay: wuHbopManMoHHBIH cOopauk / ®BYH
HUUPT wum. IL.B. PamzaeBa; A.H. bapkosckuii, Pycman P.
AxwmatauaoB, Pycram P. AxmatamaoB, H.K. bapemmkos, A.M.
bubnun, A.A. bpatunoBa, 5.®. Bopo6ses, T.A. Kopmanosckas, N.K.
Pomanosuu, T.H. Turosa; ®I'bY I'HL[ ®MBI] um. A.U. bypHuazsuaa
®MBA Poccun; B.E. Kypasnesa, A.I'. Cuenkos, A.I'. L{loBbsiHOB. —
CII6.: ®6YH HUUPT um. I1.B. Pam3zaeBa. — 2021. — 83 c.

2. UNSCEAR. Sources and Effects of Ionizing Radiation. UNSCEAR
2000 Report to the General Assembly, with Scientific Annexes.
Volume I: Sources. Annex B: Exposures from natural radiation
sources. — New York: United Nations, 2000. — 76 p. — ISBN 92-1-
142238-8.

KOMIIVIEKC KOMIIBIOTEPHBIX ITPOI'PAMM /UISAA PEHIEHU A
3AJAY ABAPUMHOM JO3UMETPUHU C UCITIOJIb30BAHUEM
BOKCEJI-®AHTOMHOM TEXHOJIOTI' U1

JL.IO. Mepmun, B.}O. ConoBbes
@I'BY I'HI] ®MFIL] um. A.U. Bypnasana ®MBA Poccuu, . Mockea, PD

[Ipy Ha3zHaueHWM CTPATETMH M TAKTUKU JIEUEHUS IOCTPaJaBLIMX B
paAMalMOHHBIX HMHUUAEHTaX C MOTepe KOHTPOJS Hal KPUTUYHOCTHIO
JevameMy Bpady HeoOXoanMma, Kak MHHUMYM, HH(GOPMAIHS O CTCIICHH
PaAMaMOHHOIO MOPAKEHUS )KU3HEHHO BaXKHBIX OpraHoB. OCOOEHHOCTHIO
PaAMalMOHHOI0 OPa)KEeHUsI IOCTPaIaBLIETO, IPU ITOM, SBJISETCS HAIUYUe

55



KpaifHe HEpaBHOMEPHOTO II0 TENy OOJYYEeHUsS BCIICACTBHE INPHCYTCTBUS
HEHUTPOHHOM  KOMIIOHEHTbI B  CHEKTpe  u3nyudeHus.  Hamuuue
WHAMBUIYAIbHBIX JO3UMETPOB raMMa-HEUTPOHHOI'O U3IIy4Y€HUs, HOCUMBIX
Ha MOBEPXHOCTH OJICK/Ibl IEPCOHAJIA, MTO3BOJISIOT MOMYYHTh HH(DOPMAIUIO
0 TKaHEOKBHUBAJICHTHOH 03¢ B TOUKE Pa3MEIICHHUS JO3UMETpa U TpeOyeTcs
JIOTIONTHUTETIbHAS ~ paclU(ppoBKa WX I[OKA3aHWH, TNPUBA3AHHBIX K
pacrlpeneseHuI0 103  TaMMa-HEHTPOHHOTO  W3JIYYEeHUS 10  Temy
MOCTPaJIaBIIETo.

[Ipu KIMHUYECKH 3HAYMMOM PaHAllMOHHOM MOPaKEHUH MPU KpaiiHe
HEPaBHOMEPHOM TI0 TeNy OOJy4eHUH B CyOJeTaNbHBIX J103aX Pa3BHUBACTCS
koctHOMO3roBas (opma OJIb, KIMHUYECKash KapTHHA TEYEHUS KOTOpOU
OTJINYAaeTCd OT TAKOBOM MpPH OTHOCHUTEIHHO PaBHOMEPHOM IO TeIy
oOiydyeHun. Kputuyeckum opraHoM mpu KocTHOMo3roBoit ¢opme OJIb
SIBIISIETCS KPACHBIM KOCTHBIM MO3T, JIOKaJU30BAaHHBIM B KOCTSX CKeleTa
B3pOCIIOrO 4YeJIoBeKa MPUMEpPHO B clieaytomied mponopuuu: mo 11% B
OenpeHHBIX KOCTsAX (B cymme — 22%), okoio 18% B Oe3bIMSIHHBIX KOCTAX
Taza U KpecTue, okojgo 11% B MOSCHUYHBIX TMO3BOHKAX, OCTAJIbHOE —
TPYIWHHBIX M IIEHHBIX MO3BOHKAX, pedpax, BEpPXHUX KOHEYHOCTIX U
KocTsix ueperna. OpHUM W3  anpoOMPOBAHHBIX METOJIOB  OLIEHKU
pacnpeneseHus 1035l 0 KPUTUYECKUM OpraHaM sIBIIsIeTCs pacueT (iroeHca
HEHUTPOHOB M  ramma-u3inydeHuss  merongoMm  Monre-Kapio ¢
HCII0JIb30BAHUEM BOKCEIM3UPOBAHHOM aHATOMHYECKOM Mojienu (paHToMa).

IIpobGnema pacuera pacnpeneneHus 1035l M0 TENy ¢ HUCIOIb30BaHUEM
«TPSIMOCTOSIIIETO» BOKCENBHOrO (haHTOMAa CTaHJAPTHOTO YEJIOBEKa B
nabopatopun peniena emie B 2012 r., omHaKo, NpU JO3MMETPUUIECKOM
paccieioBaHMM — PaAMallMOHHBIX  WHIHUIEHTOB C  BO3HUKHOBEHHEM
camonpou3BoibHOi nenHoi peakuuu (CLP) nnurenbHOCTH 00MydeHus,
KaK MPaBHUJIO, COCTABISET MUKPOCEKYHBI, YTO MPHUIAET BaXKHOCTh yUYETY
o3 TMOCTpPaJaBIIMX B MOMEHT BCHOBILUKHA. [lo3pl, Kak MpaBuIo,
BOCCTA@HABJIMBAIOTCS W3 ONpOca TMOCTPaJaBIIMX. TEXHOJIOTUs pacyera
pacnpeneieHuds 1036l 1O TeIy U 1O KPUTHUYECKHMM OpraHam
MOCTPaJaBIIero, BKJIIOYAas KpacHbI KOCTHBIA MO3I, C Y4YeTOM €ro
peaIbHOrO MO3UIIMOHUPOBAHUS PEaJIM30BaHa B KOMIUIEKCE KOMIIBIOTEPHBIX
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nporpamm. Tpu mporpaMMBl OTYyUYHIIN CBUAETEIHCTBO O TOCYAapCTBEHHON
peructparuu [1-3].

[lpon3BonmpHAs 1MO3a MOJENH TelNa dYeJIOBeKa WM JabopaToOpHOTO
YKUBOTHOT'O TIPUIAETCS CPEJCTBAMHU CKEJIETHON aHUMAIlUU MOJIUTOHATEHON
CETKH. [TozummonnpoBanne  ocymectisiercs B cpene  CAD-
MOJICTTUPOBAaHMUS (CHCTEME TPOCKTHPOBAHUS TPEXMEPHBIX OOBEKTOB)
FreeCAD, duro mno3BomsieT KOH(HUTYpHpPOBaTb (aHTOM B CBS3KE C
OKpY’Kalollel ero oOCTaHOBKOH, CTEHAMH, MEHIAIIIUMH TpeAMeTaMu U
T.1. 1 mpoBeieHusT BBIYUCICHUN MPOXOXKICHUS U3YUYCHUSI CPEeICTBAMU
cucteMbl Geant4 moza ¢uKcupyeTcs, Ha OCHOBaHMH MOJUTOHAJIHHOUN
AQHATOMHYECKOW MOJETN CO3JaeTcs BOKCEIU3UPOBAHHAs MOJAEb, a
mpeaMeThl OOCTAaHOBKM CJIOXKHON KOH(UTypalliid MOACTHPYIOTCS Kak
G4TesselatedSolid. K «Bokcenn3upoBaHHOMY» TakUM 00pazoM (aHTOMY
MOJIKITIOYAIOTCSL CKOpephl (HaTyuku) (IroeHca W JI03bl, OTACIBHO st
raMMa- 1 HEHTPOHHOW KOMIIOHEHT U3YUYEHHs, a TaKXKe, eCIi Heo0X0IuMo,
JPYTHX YaCTHIL.

Hust npuMepa HCTIONb30BaHUs IPOTPaMMHOTO MOJIYyJIst
MO3UIIMOHUPOBaHUS (haHTOMa Ha PHUCYHKE | MPENCTaBICHO MOJOXKECHUE
TeJa MmocTpajaBiuero B MoMeHT Bo3HukHOBeHHs CLIP u ero mpencrasineHue

B BUJC MOJUTOHAJILHOM aHATOMUYECKON MOJCIIN.

(@) (©)
Pucynok 1 — I[lonosxenne Tena mocTpagaBiero B MOMEHT BOSHUKHOBEHHUS
CLIP (a) u ero uMuTaIys B BOKCeNI-(haHTOMHOM IpecTaBieHuH (0)
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[Iporpamma «Pagbuo®antom» [1] wmcmonb3oBamachk MpH aHAIU3E
MaTepualia J03UMETPUUECKOro pacciaeOBaHus PaJHalliOHHOTO HHIUIEHTA
B r. Kpamaropck 1982 r (MOmHBIH H30TOMHBIH HcTOuHMK ~'CS B CTEHe
YKUJIOTO IOMA, IIPUBEALINNA K 00Jy4YEeHUIO B TE€UEHUE JUTUTEIbHOTO BPEMEHU
Crsiero B KoMHare peOeHka u mocneayromed ero rubemu) [4]. C
HCIOJIb30BAHUEM 3TOHI IPOTrpamMMbl OCYILECTBIISIOCH TaKxKe
JO3UMETPUIECKOE COMPOBOXKICHUE IKCIIEPUMCHTAIBHBIX UCCIIEIOBAaHNUIN Ha
abopaTOPHBIX JKUBOTHBIX MPH BBINOJIHEHWH pador mo CY HUP
«PaBHOBecue-bD».

Pa3paboTanHbIi TPOrpaMMHBIA KOMILJIEKC MOXKET MCIIONIb30BAThCA IS
pelleHus 3a1a4 aBapUiHOM NO3UMETPHUM, IPOEKTUPOBAHMS ONTUMAaJIBHOU
MIPOTUBOPAIUALIMOHHON 3aIlUTBl U JO3UMETPUYECKOTO COIPOBOKACHUS
JKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN HA J1a00OPATOPHBIX )KUBOTHBIX.

CHHCOK UCTO0/Ib30BAHHBIX MCTOYHUKOB:

1. CBuueTensCTBO O rOCYAapCTBEHHOM PETUCTpALUU IPOTpaMMbl s
OBM Ne 2022682506 Poccuiickas ®Deneparnusi. Pagbuo®anTtom:
Ne 2022681977:  3asBn. 17.11.2022: omy6n. 23.11.2022 /
JI. 1O. Mepumn, B. 10. Conosbes; 3asIBUTEIb ®denepanbHOE
TOCYIapcTBEHHOE OroJuKEeTHOE  yupexnaeHue «l'ocynapcTBEHHBIIH
HayuHsld 1eHTp Poccuiickonn ®@enepanmn —  DenepanbHbIA
MeAUUMHCKUHN Onopu3nueckuit ientp numenu A.J. BypHa3zsHay.

2.  CBHIETENbCTBO O T'OCYAAPCTBEHHOM PETUCTpAlUM IPOrpaMMbl IJIs
DOBM  Ne 2023683866 Poccniickas Oenepanmst. "IIporuo3
3aBHCAMOCTH "1103a-BpeMsA-3pdeKT" aus yCIOBHI paBHOMEPHOTO WU
HEPaBHOMEPHOI'0 IO Telly aBapuifHoro odmyuenus': Ne 2023682565:
zagBn.  31.10.2023: omy6sm. 10.11.2023 / JI. FO. Mepmuus,
B. 1O. ConoBbeB;  3asButens  DenepanbHOE  TOCYyAapCTBEHHOE
OropkeTHOe  yupexkaeHue «l['ocymapCTBEHHBI HaydHBIH —IEHTp
Poccuiickoi ®Denepauun - DenepanbHbINA MEIUIMHCKUIA
ouodusndeckuii neHTp umenu A.M. BypHazsHay.

3. CBUIETENbCTBO O TOCYAAapCTBEHHON pErucTpaluy HporpamMMbl s
OBM Ne 2023683867 Poccuiickas ®enepauus. [lo3uunonupoBanue
(danroma: Ne 2023682559: 3asBn. 31.10.2023 : omyOn. 10.11.2023 /
JI. 1O. Mepminn;  3asButens — @DenepanbHOE  roCynapCTBEHHOE
OropkeTHOE  yupexzaeHue «l'OCymapCTBEHHBI HAy4YHBIA IEHTP
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Poccuiickoi ®Deneparun — ®DenepanbHbIi MEIULIMHCKUNA
ouodusuueckuii nentp nmenu A.W. BypHa3zsHay.

4. XpoHudeckas nydeBas OOJIE3Hb TMOJOCTPOTO TEUCHHS OT BHEIIHETO
HEPaBHOMEPHOTO OOJIyU4eHWs] TMpPH KOHTAaKTe€ C IOTCPSHHBIM
ucrounukoMm / Y. A. Tancran, A. FO. bymmanos, H. A. Metisesa, [u
np.] // Men. paguon. u paguarl. 6e3omacHocThb. — 2021, — T. 66. — Ne 4.
—C. 62-69.

3AKOHOMEPHOCTH ®OPMHUPOBAHNSA /103 OBJIYUEHUSA
HACEJIEHUS ITOCJIE ABAPUA HA YEPHOBBLJILCKOM ADC

A.B. ITanos, JI.H. Komaposa,
E.P. JIamrynoBa, A.A. MenpHHKOBa

HATD HUAY MUDU, 2. Obnunck, PO

ABapusi Ha YepHoOpIbcKOM ADC sBIseTcs caMOW  KpYITHOM
pamuanuoHHON KaTacTpooil B HUCTOPHH aTOMHON SHEPreTUKH, KOTOpas
mpuBeNia K IIHPOKOMACINTAOHOMY — 3arpsi3HCHUIO — TEXHOTE€HHBIMU
PaIHOHYKJIMIAMH Tepputopuu He Tonbko ObiBmiero CCCP, HO W MHOTHX
eBporeiickux ~ crpaH.  OCHOBHBIM  pAAMOJOTMYECKH  3HAYMMBIM
JOJTOXKUBYIIUM PaJMOU30TONOM, BBINABIIUM Ha Teppuropuu Poccun B
pesyibTaTe aBapuMiiHOrO BBIOpOca, sBusercs | 'Cs ¢ NEPUOLOM
nonypacmanga 30,17 ner. Hauboisiee BBICOKHME YPOBHHU 3arps3HEHHUS 3TUM
paaMOHYKIMIOM ObUTH 3a(UKCHUPOBaHBI Ha TEPPUTOPHUSIX bBpsaHCKoi,
Kamyxckoii, Tynbckoli u OpioBckoit obnacTeil, a MakcHUMaibHBIE - B
IIECTH FOTO-3amafHbIX paifoHax Bpsmckoit o6mactu. Bemagenns 'Cs Ha
TEPPUTOPUM  HACENEHHBIX MYHKTOB, B arpapHbIX M [PHUPOIHBIX
9KOCHCTEMAx MpHUBEIH K (POPMUPOBAHHMIO y HACEIEHHUS PEeTrHOHA aBapuu
JOTIOJTHUTEIIBHBIX K €CTECTBEHHOMY (DOHY 103 BHELIHETO M BHYTPEHHEIO
oOiryueHusi. KoppekTHass oOIeHKa J030BBIX HArpy3oK Ha >KHUTelIeH
moctpanaBmmx ot aBapuu Ha YADC obmacteil, B pa3UYHbIC TEPUOIBI
JTUKBUAAUMU €€ TIOCIeACTBUH, CTajla OCHOBOW INpH aHAIW3e CTENeHH
panuanMoOHHOTO PHCKA UL HAceleHHs W 0a30d IS ero CouMalbHOM
MO ACPKKH.
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Haubomnee akTyanbHble OQUIMANBHBIC JaHHBIC 1O J03aM OOJIyUCHHUS
HaceJIeHUs], MPOXKHUBAIOLIET0 Ha IOCTpaiaBmuxX oT aBapun Ha YADC
TEePPUTOPHAX, MpeacTaBieHbl B padote [1]. Ilo maHHBIM 3TOTO KaTajora B
2017 r. Ha PagUOAKTUBHO 3arps3HEHHON TEPPUTOPUN OBLIH PACIIONIOKEHBI
135 nacenénnsix mynktoB (HII) co cpeaneromoBoit 3ppekTHBHON 10301
oOnyuenus sxuteneit (CI'D) Bemme 1 m3B. Cormacno dexepanbHOMy
3akoHy «O paauauuMoHHOW Oe3omacHocTH HaceneHus» B 3tux HII
HEOOXOAMMO TIPOBEIEHHE KOMIUIEKCA MEPONPUATHA 10 CHUKECHUIO
JO30BBIX HAarpy30K Ha HX JKUTENeH N0 3aKOHOJATEJIbHO YCTaHOBIIEHHOTO
ypoBHs. Takum oOpa3oM, 1o npouiectBuu Oosiee 37 JeT mocie aBapuu Ha
YADC, HecMOTps Ha CYIIECTBEHHOE yydYlleHHE paJualliOHHON
OOCTaHOBKH, MHpoOJIeMbl MOCTPAaJaBIIMX OT 3TOW pagUallMOHHOMN
KaTacTpoQbl TEPPUTOPHIA TIOTHOCTEHIO HE PEIICHEI.

C teuenmem BpemeHu mnocie aBapun Ha YADC B paamoakTHBHO
3arpsA3HEHHBIX  pailoHaxX CYLIECTBEHHO MEHsSETCs paJuoJIorniecKas,
COIMATBHO-3KOHOMIYECKast U ieMorpadudeckas o0craHoBKa. CHIDKAIOTCS
YPOBHH 3arpsi3HeHHsi '~ Cs IIOYBEHHOrO IIOKPOBA, a TAKKE YIETbHOM
AKTUBHOCTH PaJMOHYKJINIA B MECTHBIX NPOAYKTax NuUTaHus. M3mensercs
COOTHOIIICHUE J[03 BHENIHETO W BHYTPEHHETO OOJYyYeHHUS HAaCeICHUS.
Mensietcss  BKJIaJ CEIbCKOXO3SIMCTBEHHBIX W MPHUPOJIHBIX MHIIEBHIX
NPOAYKTOB, cojepammx ~'Cs, B 03y BHYTPEHHETO OOTydeHHS
HACelleHWs]  BCJTENCTBHE HW3MEHEHHMS DPAlMOHOB THTaHHS  JIIOJCH.
[IpencTaBneHHbI KOMIUIEKC JUHAMUYHBIX (DAKTOPOB B COBOKYITHOCTH
orpenensieT 0COOEHHOCTH (POPMHUPOBAHUS JO30BOM HArpy3KH Ha 4elloBeKa
1 3¢ (HEeKTUBHOCTh MPEANPUHIMAEMBIX MEp M0 PeabdHINTalluN HACeTEHHBIX
MyHKTOB. [lo3TOMy meJib HMCCJIEIOBAHUS — aHAM3 3aKOHOMEPHOCTEH
¢dopmupoBaHus 03 OONYYEeHUs SKUTENed HAaceNEHHBIX IYHKTOB B
oTnanéHuelil nepuoy nocie aBapun Ha YADC U oLleHKa TeMIIOB CHH)KEHUS
JIO30BBIX HAarpy30K Ha HAaCEJICHHE.

[IpoBenéH aHamM3 COBPEMEHHON paJHalMOHHOW OOCTaHOBKH B
HaceNEHHbIX IyHKTaX, pAaclOJOXKEHHbIX Ha Hauboyiee pPagHOaKTHUBHO
3arpsi3HEHHON, Tocne aBapun Ha YepHoObutbekoit ADC, Teppuropuun
Poccun. Hana OIIEHKA cozep KaHus B3cs B MECTHOM
CEJIbCKOXO3SHUCTBEHHOW (MOJIOKO, TOBSIMHA, CBWUHHMHA, KapTodenb) U

60



MPHUPOHOH (TpUOBI) MUIEBOW MPOAYKINU. PaccuuTaHbl 1036l BHEIIHETO U
BHYTPEHHETro OOJydeHMs KUTeJeld HaceICHHBIX IyHKTOB. IlokazaHo, 4To
yepe3 37 mer mnocine aBapun Ha UYADC B 30HE paJMOaKTUBHOTO
3arpAa3HeHUs] OCTa&TCsl 72 HACENEHHBIX MyHKTa C OOIIMM YHUCIOM >KUTENIEH
63 869 den., y KOTOPBIX CpeaHErof0BBIe 3(PPEeKTUBHBIE 03Bl OOIyUCHHUS
npebimaoT 1 M3B. Bee 3T moceneHuss HaXOAATCS B MATH FOT0-3aMa HbIX
paitonax bpsiHCKO# 006macTH U 3a UCKIrOUYeHHEM T. HOBO3BIOKOB SIBISIOTCS
cesnbeckuMmu. 3a nocnegnue 30 JeT KOJIMYEeCTBO HACEIEHHBIX IyHKTOB C
MPEBBILIEHUEM  3aKOHOJATEJIbHO  YCTAaHOBJIEHHOIO  HOpPMAaTuBa 110
CyMMapHO# o3¢ oOiydenust HaceneHus (1 M3B/roa) cokpatwioch B 7,5
pas. B CBA3M CO CHIDKGHHEM YpoBHeEH 3arpssHeHust '~ Cs MECTHBIX
MPONYKTOB IHUTAaHHS W OOBEMOB WX MOTPEOICHUS, PONIb BHYTPEHHETO
o0JrydeHHSI B J030()OPMHUPOBAHWM B TIIOCICTHHE TOABl YMCHBIIACTCS.
OTMe4eHOo, YTO TPU IJIAHWPOBAHUH peabUIIMTAINN HACEIEHHBIX MTyHKTOB
CO CpEemHETOIOBBIMH J03aMH OOJydeHHUs JKUTeNed Bbime 1 M3B, Kpome
KOMIUIEKCHOW OLIEHKU PaJMallMOHHON CUTyallud B IOCEJIEHUSX, arpapHbIX
W TPUPOAHBIX DKOCHUCTEMaX, Ba)KHO YYHTHIBATH AKTyaJbHBIC PaIlHOHBI
MUTAaHUS SKUTENeH W pealbHyl0 JeMOorpapuyeckylo CHTYallHi0 Ha
nocTpagasmmx ot aBapuu Ha YADC teppuropusix [2].

IToyueHHBIE JaHHBIE OTPAXKAIOT MAacIITad OCTAIOIIMXCS 3a1ad IO
peabuiuTanyu HACENEHHBIX MYHKTOB, PACIOJI0KEHHBIX HA PaJUOaKTUBHO
3arpa3HE€HHON, BcieacTtBue aBapuun Ha YADOC, teppuropuu. Hius 72
HAceNCHHBIX IIYHKTOB C TIIPEBBINICHUEM Jd03 OOIydeHHs >KUTeleH
HeoOxoanMa pa3paboTKa aIpecHBIX NPOrpaMM pPeadHIUTALUU C ILETbI0
BO3BpAIlCHUS HX K YCIOBUSIM HOPMAIbHON KH3HEACATCIBHOCTH 11O
panuanuoHHOMY (akTopy. B menom, ciemyer OTMETHUTh HEOOXOAMMOCTD
MPOAOJDKEHUST  PaJAMOdIKOIOTMYECKOTO MOHUTOPHHIAa B HACENEHHBIX
nyHkrax co CI'DJ] Beime 1 M3B, yaenuB oco0oe BHHMAaHHE OIICHKE
yaenbHOW — akTMBHOCTM  °'Cs B MECTHBIX  KPHTHUECKHX  IIO
I030(pOPMHUPOBAHHIO THINEBHIX IPOMYKTaX, KOTOPHIE, KAaK IPAaBWIO, HE
MPOXOIAT O0S3aTENBHBIN PaIUAIlMOHHBI KOHTpONb. /[yt KoppekTHOH
OLICHKH CPEIHUX TOHOBBIX I(PQPEKTUBHBIX 03 OONYyICHUS HACENCHHUS IO
MY 2.6.1.2003-05, yuuTtbiBasi OOJIBIIYIO Pa3HHILy B UCIIOJIB3YEMBIX B HHX
JAHHBIX O paloHaX MUTAHUS C peajbHBIMH 00BEMaMH MOTpeOICHUs, B
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HACTOSIIECE BPEMs CEECKUMH JKUTEISIMH MECTHBIX NMUIIEBBIX IPOAYKTOB B
Bpsiackoii obnacTy, He0OX0aUMa KOPPEKTUPOBKA METOIUUCCKUX YKa3aHUH
B YaCTH PaIOHOB.

Pabora BeimosiHeHa mpu nozanepxkke Poccuiickoro HayuHoro (onnaa

(rpanT Ne 23-29-00024).

CHHCOK UCI0/Ib30BAHHBIX MCTOYHUKOB:

1. Cpenuue romoBbie 3G ¢eKTHBHBIE a03bI 00MydeHus B 2017 romy
JKUTeNeN HacenEHHbIX MyHKTOB Poccuiickoi deaepaii, OTHECEHHBIX
K 30HaM DPaJUOAaKTUBHOI'O 3arpsA3HEHUs] BCIEICTBHE KaTacTpo(bl Ha
UepnoObutbckoir ADC  (mnst  1eneid 30HUPOBAHHS —HACENEHHBIX
nynkroB) / I'. 8. bpyk, U. K. Pomanosuu, A. b. bastokun [u np.]. //
Papgunarmonnas rurnena. —2017. — T. 10. — Ne 4. — C. 73-78.

2. OcobeHHocty (HOPMUPOBAHUS JIO30BBIX HATrPy30K Ha HaceJCHHE
HanOoiee IOCTPAJABIINX IIOCIE YEePHOOBUIBCKOW aBapHu PaliOHOB
Poccumn /  A.B.IlanoB, JI. H. KomapoBa, E.P. JlsnyHoga,
A. A. MenwHaukoBa // M3Bectus By30B. SnepHas sHepreTuka. — 2023.
—Ne3.—-C. 73-84.

OKA3AHMWE MEJJUIIMHCKOM MOMOIIIM BETEPAHAM
MOJIPA3JIEJEHHAI OCOBOI'O PUCKA, HCIIBITABIIUM
BO3JENCTBUE HOHU3UPYIOIIEIO U3JTYUEHUS SIAEPHBIX
TEXHOJIOT UM

E.N. Ilepmuna

@I'FY "C30HKI] um. JIL.T. Coxonosa ®MFBA Poccuu”,
2. Canxm-Ilemepbype, PO

BBenenne. Bo3znelicTBue Ha OpraHu3M 4eEJIOBEKa HOHU3HMPYIOIIETO
W3JTyYeHHsI, NHTEHCUBHOCTh KOTOPOTO TPEBHIMAET (OHOBOE 3HAUCHHE B
pe3ynbTare MPUMEHEHHS SJIEPHBIX TEXHOJOTHH (KaK B IITATHOM PEXHUME,
TaK M MPH TEXHOTEHHBIX aBapHsX), 0003HAYAETCsI TEPMUHOM «BO3JICHCTBHE
HMOHU3UPYIOUIETO U3TYUYEHUS siIepHbIX TexHonoruit» (BUUAT).

Puck  nogsepruytecas ~ BUMST  uMenu — BOEHHOCITyXKalllue
nonpasaenenuit ocodoro pucka (ITOP), kK KOTOPBIM OTHOCHIMCH YYACTHUKU
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UCTIBITAaHUA ¥ YYCHUH C TNPUMCHEHHEM SICPHOTO OpYXHS, COOPIIMKA
saaepHbIX 3apsimoB (mo 31 mexabps 1961 roga), ydyacTHHKH TNPOLIECCOB
YTUIM3AHUN PAJMOAKTUBHBIX OTXOJI0B, BOCHHBIE MOPSKH, CIy)KUBIINE Ha
aTOMHBIX TOABOJHBIX JIOAKAX M HEKOTOpBIE Jpyrue KaTeropuu
BOCHHOCITY>KaIlX.

Matepuanbl u Metoabl. B oraenenun mnpodmnaronorun OI'BY
«CeBepo-3anaHblii OKPY>KHOM HAy4YHO-KJIMHUYECKUN LEHTD
um. JLT'. CokonoBa ®PMBA Poccum» (panee — OI'BY «Knunnueckas
6onbHuna Ne 122 um. JI.I'. Cokonoa ®MBA Poccun») ¢ 2012 mo 2021 rr.
qucio obcmyxeHHbIX BetepaHoB [TOP coctaBuiio 446 yenosex.

C 1esnblo OLIEHKH KavyecTBa MPOBOJAUMOTO JICUEHHUS UCCIIeIOBAITUCH JIBE
COCTAaBIAIOLIME OTOr0 Ipolecca: OObEeKTUBHas M CyObEKTHBHAs.
OOBEKTHBHAS COCTABILIIONIAST OIIEHKM BKJIOYalia B ce0s MEIUIMHCKHE
aCTIEKTHI, OTIPE/ICNICHHBIE B IIpoIiecce 00CIIeTOBAHNUS U JICUCHHS TAlUCHTOB,
u 3adukcupoBaHHBIE B 0a3e IaHHBIX MEIUIHUHCKOTO YUYPEKICHUS.
CyObeKTHBHAsI COCTABIISIONIAsl OLECHKH IPEACTaBIsIa cOOOH pe3ysbTaThl
AQHKETHPOBAHUS MAIEHTOB, B XOJI¢ KOTOPOTO OHM BBICKA3HIBAIU CBOC
JIMYHOE MHEHHE O KayecTBE IOJyyaeMoH MeIMIMHCKOM mnomouu. Jlns
3TOrO OBLTA pa3pabdoTaHa aBTOPCKas aHKETa, coJepIKalas IOMHUMO OOIITHX
BOTPOCOB (TI0JI, BO3PACT, TUI YUPEIKACHHUS, JUArHO3bI), BOMPOCHI OIICHKU
KauyecTBa OKa3aHHUs MEIUITUHCKON MTOMOIIIH.

PesyabTarsl. XapakTepHBIM TIPUMEPOM, dhopMHUpYOIUM
OOBEKTHBHYIO  COCTABISIONIYIO  OLEHKH, SIBUJIOCh  TPaKTHYECKOE
MpUMEHEHHE TPEXYPOBHEBON CHUCTEMbI OKa3aHHUsS MEIWIUHCKON MOMOIIH,
BBITIOJIHEHHOE B Tiporiecce obcimyxuBanus serepanos [1OP (tabum. 1).

IIpu  anamuse  pe3ynbTaToOB  AHKETUPOBAHHA,  KaCAIOIIUXCS
CyOBbEKTHBHOM OLIEHKM KadecTBa OKa3aHUs MEIWIMHCKON MOMOILIHU, OBLIO
YCTaHOBIIEHO, 4YTO Oosee monoBuHH (53,47%) BetepanoB [IOP momHOCTBIO
YIIOBJIETBOPEHBI KauyeCcTBOM OKa3aHHOM MIOMOIIH. VYuer
YIIOBIIETBOPEHHOCTH, COJAEpIKAILlEeHCsl B JAPYIHX OLIEHKax, IoKa3all, YTO
001Ias yIOBJIETBOPEHHOCTD JOCTUTAET BENUIUHEI 71%.

B yactu uHQOPMHUPOBAHHOCTH O MPENOCTABISIEMBIX JIbroTax, 62,14%
BerepaHoB [IOP cuuTarot cBOH ypoBeHb 3HAHUH 10CTaTOYHBIM.
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Ta6auna 1 — Pe3ynbraT npuMeHEHUs TPEXYPOBHEBOM CHCTEMBI K
Berepanam [1OP

KoauuecTBo .
Homep HaumeHoBaHue Bua okazanHoi
MalnHeHTOoB, .
YPOBHS YpOBHS MeTUIIMHCKOH MOMOIIH
YeJl.
446 [lepBuuHas TMarHOCTHKA U
JIeYeHHE
AmOynaropHoe
I ypoBens H
JIeUYEeHUE aTpaBJICHHE B
259 CIEeHaIN3UPOBAHHBIN
cTanuoHap
Yrtounenue MarHosa u
259
JIeYeHUE
Crenuanu3upoBaHHbII
II ypoBens H p HampaBnenne B craruonap,
CTaIMOHA] .
1 P 182 OKa3bIBAIOIINI
BBICOKOTEXHOJIOTHYHYIO
MEIUIMHCKYO OMOIIb
CrauunoHap,
. Oka3zanue
OKa3bIBAIOIINN .
III ypoBens 182 BBICOKOTEXHOJIOTUIHON
BBICOKOTEXHOJIOTUYHYIO .
MEIMIUHCKOM TOMOIIH
MEIUIMHCKYIO TTOMOIIIb
BoiBoabl.

1) Beicokass crenenp oOmmield  yJOBIETBOPEHHOCTH  KadyeCTBOM
MeauuuHCKoro obcayxuBanus (71%) CBHUOETENBCTBYET O BBICOKOH
93¢ (}EeKTUBHOCTH TPUMEHEHHS TPEXypOBHEBOM CHCTEMBI  OKa3aHUS
MEIMLMHCKOW TIOMOIIM. IDTOT OMNBIT MOXET OBITh PEKOMEHJOBaH K
HCIIOJIH30BAHUIO IS BeeX Jull, ncnbiTaBmmx BUMAT.

2) AHKETHpOBaHHE I MO3BOJSET IONYYUTh CYOBEKTHBHYIO OIICHKY
KauecTBa OKa3aHHOM MEIUIMHCKOM IIOMOLIY, OTPa)KalOUlyl0 BIHSIHHE
COIYTCTBYIOIIHX JICUYCHUIO (PaKTOPOB.

3) Henocratounass  wHpOpMupoBaHHOCTE  BerepanoB IIOP o
npegocraBisieMblx Jibrorax (37,86%) MoxeT ObITh CBsI3aHHA C HHU3KUM
YpOBHEM HWH(POPMALMOHHO-TEXHHUECKOTO 00eCTeueHHsl  yUpeKICHUN
COIIMAIbHOM 3alINUThI.
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JIMKBUJALIUSA «OBBEKTA SAAEPHOI'O HACJIEJAUS».
OPIAHU3AIUA U TPOBEAEHUE PAIUAIIMOHHOI'O
MOHMTOPHUHI' A TIEPCOHAJIA U OKPYKAIOIIEN CPE/IbBI

B.IO. TToporoBa, A.1. MamuH,

IIO.M. Ilosomouxwii| C.A. Pomanos

@I'BYH IOYpUF® ®MBA Poccuu, 2. Ozepck, PO

B 3nanum 2K, pacnonoxenHom Ha tepputopun HOxHO-Y panbckoro
HHCTUTYTa OMO(M3NKN B HaxoJsmeMcsl B ceIuTeOHOM 30He T. O3epcka, B
niepuos ¢ 1970 mo 1996 romsl mpOBOAMINCH SKCIIEPHUMEHTHI U OMBITHI HA
JKUBOTHBIX C TIPUMCHCHUEM PpAaAUOAKTHBHBIX BCHICCTB. 3a BpeMs
9KCIUTyaTanuu 3naus 2K mpowmsonuro, B pa3HOil CTENEHH, 3arps3HEHHE
MMOMEIICHUN,000PYI0BaHMSI 1 MATEPHAJIOB PAIHOHYKITHIaMU.

[Iporpamma HcclieIOBaHUH ¢ IPUMEHEHUEM PaJHOAKTHBHBIX BEIIECTB
B HOxHO-YpansckoM HHCTHTYTE OMOodu3nKN OblIa 3aBepuicHa. s CHATHSA
COIMAJGHOW HANpPsDKCHHOCTH, CBSI3aHHOW C HalMYHeM pPaIHaIloOHHO-
OIMacHOTO OOBEKTa, M CO3/aHUsl OC30TMACHBIX YCIOBHU IS HACEICHUS U
OKpYXKarollel cpesl BO3HHUKIIA HEOOXOIMMOCTh BBIBOJIA M3 AKCILTyaTaIlun
smannst 2K.

OcHOBaHWEM IUISl BHIITOJHEHUSI TMPAKTHICCKAX MEPOIPUSTHH CITYKHUT
nocraHosineHue IIpasurensctBa PO Ned44 ot 13.07.2007r. «O
¢denepanmpHOl  TlenmeBol  mporpamme  «OOecrnieueHWe — SACPHOH W
paauanmonHoi OezomacHocTH Ha 2008 rox u Ha mepuon 1o 2015 roga», B
KOTOpPOH TPEenyCMOTPEHO (UHAHCUPOBaHWE paboT 1O BBIBOAY W3
OKCILTyaTalu «O6T)GKTOB AACPHOr0 HACICAWA»), B TOM YHUCIIC JIMKBUAAIIA
smannst 2K.

3anauyn MpoBeIeHHBIX PadOT 3aKIFOYAIIHCh B!

1. JeMOHTaXe TEXHOJOTHYECKOTO OOOpYIOBaHHSA, 3arps3HEHHOTO
PaanOaKTUBHBIMUBCIIECTBAMU B 3JIaHUU,

2. BBIBO3¢ TBEPABIX pAJMOAKTHBHBIX OTXOHOB Ha BpPEMEHHOE
xpanenue Ha OI'YII «I10 «Masky,

3.  PpeKyJIbTHBAIMH TEPPUTOPHUH, HA KOTOPOH HAXOIMIIOCH 3aHHE,
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4. TOCTOSHHOM paJMalliOHHOM MOHMTOpPMHIE II€pCOHala U
OKpYXaloIlei cpeapl.

B cBsa3u ¢ tem, uro 3ganue 2K Haxommiiock B CEIUMTEOHOM 30HE
r. Ozepcka Ha Tteppuropun IOYpUB® u wumeno BbICOKHE YpPOBHH
PaIMOAKTHBHOTO 3arpsi3HEHMS, OpraHu3alys JHKBHAAINHA «OOBEKTa
SIIEPHOTO HACIeNs» JO0JDKHA ObLIa MPOBOJUTHCSA C MPUMEHEHHUEM TaKhX
METOJIOB U CPECTB AE3aKTHUBALIUH, JIOKAJIH3ALINH, COPOIINH W AecOpOImn
PaAMOAKTHBHBIX  BEIIECTB, KOTOpPBhIC TMO3BONMIM OBl TpeAyNpeauTh
3arpA3HeHue MepcoHala U OKpyKarollel cpebl.

Paboter mpoBogunuce ¢ 2008 mo 2015 romsl. IlocTaBneHHas 1ens
ObUTa BBINOJIHEHA, a MPOBOAMMBIN, B TEUEHHE BBIIOJHEHHS BCeX PadoT,
panuanroHHBI KOHTPOJb MEpPCOHANAa W PaluallMOHHBIA MOHUTOPUHT B
paiione 3manus 2K mokaszan, YTO BHYTpPEHHEE IOCTYIUICHHE
PaIMOHYKIMJOB B OPraHU3M IIEpCOHANa W MUTpAIMi PaJAUOAKTHBHBIX
BeiecTB U3 31anus 2K orcyrcTBOBaa.

IIpu nposenenun pemoHTaxa 3paHus 2K i npenynpexneHus
MOCTYIUICHUS. PaJUOAaKTUBHBIX BEIIECTB B BO3IYX HPOM3BOJCTBEHHBIX
MOMEIICHUH W CHW)KEHHUS YPOBHEH MOBEPXHOCTHOTO PaAHMOAKTHBHOTO
3arps3HEeHUs, NPUMEHSIIUCh  CIEAyIOIIMe  METOABl  Je3aKTHBAlMU,
KOTOpBIE ObUIH CHIEIHATBHO MOJ00paHb! Ul paboT C BHICOKUMH YPOBHSIMHU
AKTUBHOCTH:

1. BHyTpeHHHE W HapyXHbIE MOBEPXHOCTH OOKCOB TMOKPBIBAIUCH
NOJUMEpPOOOPa3yIoUIMMU  COCTaBaMU M Kpackamu, KOTOpble —ObLIH
anpoOUpoBaHbl  [JIsl  ONPEAETICHHBIX TUIIOB CTald U YpPOBHEH
MOBEPXHOCTHOTO 3arPsA3HEHHUSL.

2. Tlepen nemoHTa)KoM 00OPYAOBaHHS MPOBOIMIOCH OOECIIBIIMBAHNE
y4acTKa I10JIa, 3aTeM 3TOT YYaCTOK 3aCTHIIAJICS TOJIUITUICHOBOM TUIEHKOM.

3. Ilpu npoBeneHUH Je3aKTHBALMOHHBIX paboT o00OpydoBaHUS U
KOMMYHHUKAIMi C BBICOKMMH YPOBHSAMH DPaJHOAKTUBHOIO 3arpsa3HEHUs
c03/1aBajIoCh repMeTuuHoe ykpbitue «lllaTep» Mg 3amuThl mepcoHana ot
3arps3HeHHil. B Hem, ¢ HCHONB30BaHHEM (IIBTPOBCHTUIIIIHOHHON
ycranoBkH (OBY) co3naBancs HampaBieHHBII IOTOK BO3/IyXa CO CTOPOHBI
paboTatoriero.
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4. JleMOHTaX CIEIBCHTWISIMUA W CHCeH(WIBTPOB TMPOBOJMICS C
WCTIOJIb30BaHUEM CIEIHATIbHBIX MPUCTIOCOOJICHUH, CO3JaHHBIX Ha Oase
(OUIBTPOBEHTHIIIIMOHHON ~ YCTAHOBKH,  IO3BOJISIONIMX  yJIABJIMBATh
paZMOaKTUBHBIC a3PO30JIH U OETOHHYIO KPOIIKY.

5. JleMoHTax JMHUHN CHENKaHAIW3ALUNA TPOBOAMICS C IPUMEHEHHEM
MECTHOTO 0TCOCA U C THIATEIbHOW repMeTH3allueii KOHIIOB.

6. JleMOHTHpOBaHHBIC U JIC3aKTUBHPOBAHHBIE YaCTH OOOPYIOBAHHUS
YIaKOBBIBAJIUCH C MCIIOJIb30BAHUEM TKaHH [ €OTEKCTHIIb TOMIMHON 4 MM U
IJIeHKH ToJuHOU 150 MKM ¢ (uKkcanuei CKoTyeM.

[IpumeHnsiemast cucTeMa TPOBENEHHUS JI€3aKTUBAIIMOHHBIX pPadoT
MO3BOJISJIA MPEAYIPEAUTE MUTPAIUIO PAIUOAKTUBHBIX a3P0O30Jiei B BO3AYX
MPOU3BOJICTBEHHBIX TMOMEIICHWH W B aTMOCQEpHBIH BO3AYX, HYTO
MOATBEPIKIATIOCh Pe3yJbTaTaMK IPOW3BOJICTBEHHOTO KOHTPOJS pabounx
MeECT.

Bompoc o nanpHelinieM 3aXOpOHEHHWH OOpa30BAaBIIMXCS TBEPABIX
paIMOAaKTUBHBIX  OTXOJOB B  HACTOAIIMA MOMEHT HE  pelleH:
obOpazoBaBIIuecs: TBepble pajnoaKkTUBHBIE oTXOAbl Tocie 2011 roma He
MOMajM TMOJA MPOrpaMMy TMEPBHUYHONW PETUCTpAIMU PaJUOAKTHBHBIX
OTXOJIOB B CBs3M ¢ BBeaeHneM 3akoHa 190-d3 «0O6 oOpameHuu ¢

PaAnoOaKTUBHBIMU OTXOAaMW», TBEPABIC PAAUOAKTHBHBIC OTXOAbD).

OBECHEYEHUE PAJIMAIIMOHHOM BE3OINACHOCTH
B ®I'BY ®HKIIPHO ®MBA POCCHUH ITPH UCIIOJIb30BAHUA
MPENIAPATOB HA OCHOBE PAIMOHYKJINJIOB:
PAJINI-223 U IFOTELIUIA-177

I'.H. CemouxkuHna, }0.J1. Y nanos,
H.E. Tuxomupos, T.B. Ilapanosa

@I'BY ®HKI[PuO ®MBA Poccuu, . [umumposepad, PD

B 2023 rony Bnepseie B cucreme ®MBA Poccun, B ®enepaibHoM
Hay4YHO-KJIMHUYECKOM LEHTpPE MEIUIMHCKON paguoJIorMd U OHKOJIOIMU
OMBA Poccun (manee — ®I'BY OHKIPuO ®OMEBA Poccun), Obiin
IPOJICUEHBb! MAllUCHThl METOAOM CHCTEMHON PaJHOHYKIUAHOW Tepamuu ¢
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MIpUMEHEHHEM HMIIOPTO3aMEILEHHbIX panuogapManeBTHICCKAX
JIeKapCTBEHHBIX npenapatoB (nanee — PAOJIIT) na ocHoBe Ra-223 (pagwmii-
223) u Lu-177 (moreumii-177) [1].

Chipbe ISl U3rOTOBICHHMS, alb(a-uznydawmero POJIII Ha ocHoBe
paauonykiuga Ra-223 panmanuoHHOM omacHocTH rpynnsl b, Oera-
m3nyyatomiero POJIIT Ha ocHoBe pammonyknuaa Lu-177 pamuanuoHHON
omacHOCTH rpynnel B, mocraBmstorcss ['ocyaapcTBeHHBIM —HayYHBIM
neHTpoM — HayuHo-ucciaenoBaTeabCKUM HHCTUTYTOM aTOMHBIX PEakTOPOB
(manee — AO «'HLI HUNAP»).

ITomemenus, 3aneiictBoBanHbIe A1 n3rotopieHuss POJIII, oTHeceHsI
k Il xmaccy pabor cormacHo m. 3.8 CII 2.6.1.2612-10 «OcHOBHBEIM
CAaHMUTAPHBIM TIPaBWJIaM OOECIICUCHMsST paTualioHHON Oe30macHoCTI
(OCITOPB-99/2010). Bce pabOThI BHITIOIHSIOTCS CTPOTO B COOTBETCTBUU C
TEXHOJIOTUYECKMMH WHCTPYKIUSMHU U PETIaMEHTaMHM, COTJIACOBAHHBIMU U
YTBEP)KJICHHBIMH B YCTaHOBJICHHOM TMOpAAKE W pa3pa0OTaHHBIMH Ha
OCHOBaHWH MPOEKTHOHN AoKyMeHTarmu LlenTpa saepHoit MeaunuHe! (j1anee
— 5IM), 3KCIUTYyaTallUOHHOMN JIOKYMEHTALUU MPOU3BOIUTENCH
000pyIOBaHUSI U HOPMATHUBHO-TIPABOBOM JOKYMEHTAIH, B TOM YHUCIIE MO
00eCTICUeHHIO PATUAIIMOHHON 0€30MacHOCTH.

Otnen pamuanvioHHOH O€30MacHOCTH O0ECIeYHBaET OPTaHH3AlUI0 U
OCYILIECTBIICHHE paauanoHHOTro KOHTPOJIA, BKJIFOYAOILIET O
HUHAUBUIYAJIBHBIM JO3UMETPUUECKUN KOHTPOJb IE€PCOHAda U KOHTPOIb
pamuanuoHHOM  oOCTaHOBKM  Ha  pabodmx  MecTax.  3HadYeHHs
WHIUBUAYANbHBIX 3(QeKkTHBHEIX 103 mepcoHana L[[SIM mnpuBeneHsl B
Tabauie 1.

B OI'bY ®OHKIPuO OMBA Poccuu yTBEp:KIEHBI KOHTPOJIbHBIE
YPOBHH BO3JIEHCTBUS pagHalliOHHBIX (DaKTOPOB, COTJIACOBAHHBIE C
MexperuonansasiM ynpasieHuem Ne 172 ®MBA Poccun, B cooTBETCTBUHT
C KOTOPBIMU 3HA4YCHHUE TOIOBOH A(PQeKTUBHON m03BI cocTaBisieT 15 M3B.
3HaveHust >(dexkTHBHOM 103BI, MONydeHHBIe mepcoHamoM L[SIM, me
MIPEBBILIAIOT YCTAHOBJEHHBIX KOHTPOJBHBIX YpPOBHEH, UTO TaKKke
YCTAHOBJIEHO paHee MPOBEACHHBIMU HCCIEI0BaHUAMH [2-5].

lomoBble  WHAMBUAYadbHBIE A(PQPEKTUBHBIC O3Bl  OOMYUEHHS
nepconanma I[SIM He mnpeBbimaroT 1/5 mpenena K036 KOHTPOJIBHBIX
YpOBHEH BO3JICHCTBHSI paldaIlliOHHBIX (PaKTOPOB.
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Ta6auua 1 — UnauBuayanbHbie 3G GEKTHBHBIE 1036 TepcoHaa [leHTpa
SIIEPHOM MEAULIUHBI

J¢ddexTuBHas 103a, M3B
JoxHoCTh 2022 2023 2023 2023
v I I I
Nmxenep-¢pusux LIPXK 0,37 0,39 0,45 0,39
Jla6opanT IIPXK 0,40 0,25 0,30 0,45
Nmxenep-xumuk LHIPXK 0,62 0,26 0,28 0,56
Hauaneuuk otaena OKuOKPIT 0,35 0,24 0,24 0,49
Cnenuanuct OKuOKPIT 0,28 0,19 0,20 0,33

Ipumeuanue: npuBeCHHBIC 3HAUCHUS Y(P(EKTUBHBIX 103 SABIISIOTCS CPEIHUM IS KaXKIOH
JTIOJDKHOCTH

C 1uenplo pacIIUpeHUs] MNEPedHs HCIOJb3YEMbIX PaIHOHYKINIOB
OI'bY OHKIPuO ©OMBA Poccun Oblia  mpoBeAeHA OKCIEpTH3a
000CHOBaHHMs 0€30MMaCHOCTH 0OBEKTa HCIONB30BAHNS aTOMHON SHEPTUU U
BUJA JEATENbHOCTH B OOJNACTH HMCIOJb30BAaHUS ATOMHOW OSHEPrUM HJs
BHECEHHUS M3MEHEHWH B ycijoBus neicTBus nuueHzun [6]. [lomydyenHoe
JKCIEPTHOE 3aKIIOYCHUE MOATBEPIKAACT BBIOJHEHUE TpeboBaHMIA CT. 26
®enepanpaoro 3akoHa oT 21.11.1995 Ne 170-®3 «O0 wucnonb30BaHUM
aToMHOH oHeprum», 1. 31,21 «llonoxkeHus o JUIEH3UPOBAHUH
JEeSATeTbHOCTH B OOJAaCTH  WCIONB30BAHUS  aTOMHOH  DHEPTUU»,
YTBEPKICHHOIO IIOCTAHOBJICHUEM IIpaBurenscrBa Poccuiickoii
@enpeparmn ot 29.03.2013  Ne280, a rtakke mm. 163, 67-71
«AIMHUHUCTPATUBHOTO  perjaMeHTa mpefocTtaBieHus  DenepaibHOi
CITy’)KOOM TIO IKOJOTHYECKOMY, TEXHOJOTHUYECKOMY W aTOMHOMY HaJ30py
TOCYAapCTBCHHOW YCIYTH II0 JHIEH3UPOBAHUIO NESATENFHOCTH B 00NACTH
WCIOJb30BAHUSA  ATOMHOM  JHEPrum»,  YTBEPXKAECHHOIO  IIPUKA30M
Pocrexnanzopa ot 08.10.2014 roma Ne 453.

B Oynymiem, ceipeé, mocraBiusiemoe AO «['HL[ HUHUAP» B xuakom
arperaTHOM COCTOSIHWH, JIJISl U3TOTOBIICHHS alib(a-n3nydaromux POJII Ha
OCHOBE paJIMOHYKIHUIO0B Tpymm A, b paguanuonnoit onacHoctu Ac-225 u
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Th-227 3HaA4YHUTENBHO pacIIUPUT CIEKTp MeToAoB JyedeHuss B HKIPuO
OMBA Poccun ¢ UCTIOIb30BaHUEM TEXHOJIOTHH SIIEPHON MEAUIIMHEI.
CHucoK HCHO0Jb30BAHHBIX HCTOUHHKOB:

1. TIlenTp simepHON MEAWIMHBI [3NEKTPOHHBIA pecypc]. — Pexum
JocTyna: https://fnkcrio.ru/services/tsentr-yadernoy-meditsiny/,
CBOOOHBII.

2. OcobeHHoctn panuanuoHHoil OezomacHoct B OI'BY OHKIPuO
OMBA Poccun / 0. 1. Ynanos, H. E. Tuxomupos, T. B. lllapanosa,
O. A. KaceimoBa // MeauuuHckass paauoiioTHsi W pagvalliOHHAs
6e3omacHoCcTh. —2022. — T. 67. — Ne 4, — C. 33-38.

3.  OrneHka UHAMBUIYATBHBIX 3()(PEKTUBHBIX 103 TIEPCOHAA U MAI[UEHTOB
IIpU PAJUOHYKIUIHOM HMCCIEJOBAHUHU B OTAEICHUU PaAHOHYKIUIHON
JIMATHOCTHUKY TieHTpa sinepHort Meaunuabl ®I'BY OHKIPuO ®MFBA
Poccum / T.H.Cemoukuna, IO. /1. Ynanos, H.E. Tuxomupos,
T. B. Illapanoa // Wnsunckue urenus 2023: COOpHUK MaTE€pHANIOB
MEKIYHAPOAHOW HAyYHO-PAKTHUECKOM KOH(QEPEHINH MOJOIBIX
y4€HBIX U crieruaincTos, Mocksa, 15-16 mapta 2023 roga. — Mocksa:
locynapctBennsiif HayuHbl 1eHTp Poccuiickoit @epeparum —
@enepanbHpli  MEIUUMHCKUNA ~ OMOMU3MUSCKHM  IIGHTP HMEHH
A.N. bypnazsna, 2023. — C. 42-43.

4. OueHka NOJHOTHI MEP TEXHUYECKOTO U OPraHMW3allMOHHOIO XapakTepa
mo obecniedeHuro paauanuonHoi 6e3onacHoctu B GI'BY OHKIPuO
OMBA Poccum mpw WCIONB30BaHWM TIpemapara Ha OCHOBE
pamuonykimaa pamuii-223  /  T. B. Illapanosa, 0. /I. Yaanos,
H. E. TuxomupoB, E.B.MaskoBa // Wnbunckue uyrenus 2023:
COOpHHK  MaTepHaloOB  MEXKAYHAPOAHONH  HAyYHO-TIPAKTHIECKOH
KOH(EpEHIIMH MOJIOJBIX YYEHBIX W crernuaincToB, MockBa, 15-16
mapta 2023 roma. — MockBa: ['ocymapcTBeHHBIN HaydHBIM LIEHTP
Poccuiickoit ®Denepaun — ®denepanbHbIN MEIUIIMHCKUN
onoduznueckuii ientp umenn A.U. BypHassnaa, 2023. — C. 44-45.

5. Ob0ecneuenue paauanuonHoi Oe3onmacHoctn B PI'BY OHKIIPuO
OMBA Poccun mnpu OCyIIECTBICHHUH JESATEIbHOCTH B OO0JIACTH
SIEPHOM MEOWIMHBI C TPUMEHEHHEM IpernapaTa Ha OCHOBE
paguonykiuaa pamuid-223  /  1O. [. Yaanoe, H.E. Tuxomupos,
T. B. llapamnosa [u ap.] / MenuIMHCKKIE U 3KOIOTHYESCKHE dPPEKTHI
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HOHM3Upyromero wusnydeHus: Matepuansl VII MexayHapoaHon
HAYYHO-TIPAKTHYECKOW KOH()EPEHIIMH, MOCBSIICHHOW  65-JIeTHIO
obpazoBanus ¢unuana Ne 2 ['ocynapcTBEHHOrO Hay4HOTO IICHTpa —
nHCcTHTYTa OModm3mkm, Tomck, 21-22 mapra 2023 roma. — Tomck:
000 "Odcer Lentp", 2023. — C. 164-165.

6. VYpanos, I0.]J[. OcobeHHOCTM KOHTPONSI 3a  pPagUAIMOHHOMN
6ezomacHOCTEI0O B DenepadbHOM TIOCYJapCTBEHHOM OOKETHOM
YUPEIKICHUN «DenepanbHbIil Hay4YHO-KJIMHAYECKUN LEHTP
MEIUIMHCKOW DPAJMOJOTHU M OHKOJOTHI» DemepantbHOro MeTuKo-
ouonornyeckoro arenrctea / 1O. I. Ynmanos, T.B. Illapamosa //
MepuuuHcKas paauoiorys U paaualoHHas 6e3onacHocTs. — 2023, —
T. 68. —Ne 4. — C. 24-27.

SIMUIAEMHUOJIOI'UA DOPEKTOB 1 HOPMUPOBAHUE
WOHMU3UPYIOIUXUA3JTYYEHUI

M.D. COKOJIbHUKOB

DPI'BYH IOYpUF® ®MBA Poccuu, 2. Ozepck, PO

MHoTrOo4HCIeHHBIE CHOPBI O POJNM W BO3MOXKHOCTSX DHEPreTHKH,
OCHOBAHHOM Ha HCIIOJIB30BaHUU BO30OHOBISIEMBIX PECYpPCOB (COTHEYHbIE,
BETPOBBIC, TMPIIUBHBIE 3JCKTPOCTAHIIMK), B OOCCICYCHUHM PACTYIINX
MoTpeOHOCTEH YeIoBEeUeCTBA B HDHEPrUH, 10 HACTOSIIETO BpPEMEHU, HE
JAI0T OCHOBAHWUU MpeNroiaraTh, 4YTO dpa aTOMHOW DHEPreTHKH ONM3Ka K
3aBepieHuto. bosiee TOro, pacTér HE TOJNBKO YHCIO UM MOIIHOCTh
JEHCTBYIOINX SHEProOJOKOB, HO HAET TIOMCK NPHHIUIMHAILHO HOBBIX
WCTOYHUKOB aTOMHOW HSHEpPruM (TepMOsiiepHasl DHEPreTHKa) W pa3BUTHE
CTAaBIIMX PYTHHHBIMH TOAXOJOB K BBIPAOOTKE AIIEKTPOIHEPTUU 3a CUET
WCIIOJIb30BAHUS JICTSAIIMXCS MAaTepuayioB (HOBBIC BHUJBI TOIUIMBA JUJIS
SICPHBIX PEaKTOPOB).

Opnott w3 mepBbix pekomeHpanmii MKP3 mo konumdecTBeHHOMY
OTPAaHMYCHUIO J03bI BO3AEHCTBUS HOHU3Upyomero m3nydenus (MN) y
Mpo(heCCHOHANTLHBIX ~ PA0OTHUKOB, KOHTakTUpywmux ¢ WU, ObiIo
BBeneHre B 1934 romy mpenena oOMydeHHsT PEHTTCHOBCKAM H3ITyYCHHEM
Ha YpPOBHE, IPUMEPHO COOTBETCTBYIOIIEM TOJOBOH J103€ PEHTTEHOBCKOTO
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m3nyuenus: 500 m3B. KonTtunarent nun, koHTakTupytommx c¢ WU, B TO
BpeMs ObUI OrpaHMYeH, TIJIaBHBIM 0O0pa3oM, pEHTTEHOJOTaMu U
paaroNioTaMy, HCIOJIH30BABIIMMH PEHTICHOBCKUE Aammaparhl, B TMEPBYIO
ouepenp, sl fuarHoctuieckux neneid. Ompnako, mocie cozganus B CIIIA
(1 sHemHoro mo3mHee B CCCP) sanepHOil NPOMBIIUICHHOCTH, a B
0COOEHHOCTH — TOCJIE MEPBOT0 M E€JMHCTBEHHOTO MPUMEHEHUS SIEPHOTO
opyxus CIIIA B xonue II MupoBoil BOHHBI, YUCIIO JIML, IOABEPIUIMXCS
neiicreuto MU, kak m3 uuciia npohecCHOHAIBHBIX PaOOTHUKOB, Tak M U3
yyclia HaceJIeH!s], KapAWHAIBHBIM 00pa3oM YBEINYHUIIOCH.

HUccnenoBanus kanmeporeHHbix a¢gdexros U B koropre pabOTHHKOB
[IO Masik TMO3BOJIAIOT HE TONBKO MONYYUTh KOIPQPHUIMEHTHl pUCKa s
XpoHuueckoro nencteus MU, HO W TpPOBECTH CpaBHEHHE C PUCKOM,
CBSI3aHHBIM C OCTpBIM JeiicTBueM MU B comoctaBuMbIx 1o3ax. Kpome Toro,
9Ta Tpynmna paOOTHUKOB  SJIEPHOW  MPOMBINUICHHOCTH  SIBJISCTCS
€IMHCTBEHHON B MHUpe, TIe JOCTOBEPHO BBIABISIIOTCS 3(PPeKThI
HMHKOPIIOpalMy ITyTOHHUS.

UccnenoBanus, npoBeAEHHbIE B 00JACTH PAaAMALMOHHOW 3alllUTHl U
aHAITM3apaMOTeHHOT0 PUCKa K HACTOAIIEMY BPEMEHH, MO3BOJIIN CO3aTh
KOMIUIEKCHYIO ~ CUCTeMy Mep M0  O0O0eCleueHH0  paJualioHHON
0€30I1aCHOCTH, [103BOJIAOLLEN 00eceunTh HETPEBhIIICHHIE
YCTAHOBJICHHBIX MPEIENIOB PAaJUOTEeHHOTO pHCKa [UId MepcoHana u
HAacelleHWs, KaKk TMpH JEHCTBHM BHEIIHETO W3Iy4YeHHsA, TaK H IpHU
MOCTYIJIEHUH HYKIUAOB B opranu3M. OnHaKo, 0 HACTOSIIEr0 BPEMEHU
ocTaroTcsl 6€3 JOCTOBEPHBIX OTBETOB BOIPOCHI O XapaKTepe 3aBHCHMOCTH
pUCKa OT [03bl NIpU pa3ziauyHbIX cueHapusx paevctBus WU (3ddexr
MOIITHOCTH J103b1). Tarke ocTa€Tcs HESICHBIM, CIEAyeT I YYHUTHIBATh
3aBUCUMOCTh YyllepOa, HaHOCUMOIO OOJIy4YE€HHUEM OTIENIbHBIX OpPraHOB B
pa3nmuuHBIX  Bo3pactax. OTIOETBHO CTOMT MpoOjeMa HWCIIOIB30BAHUS
OXKHIaeMol d(PQPEKTUBHON J03bI UII HOPMHPOBAHUS MOCTYILICHHUS
HYKJIIMJOB C JUIMTENbHBIM [EPHOAOM IoNypacmajga W oOecreveHus
JOJDKHOTO  KauyecTBa M3MEPEHHUH coaep)kKaHUs TaKUX HYKIWIOB B
OpraHu3Me.

OgHuM M3 TJaBHBIX (aKTOPOB OOJy4YEHHs HACENIEHUs SBISIETCS
MEAMIMHCKOEe  JMAarHOCTHMYECKOe  OOJNydeHHWe  TMpH  MPOBEACHUHU
PEHTTEHOBCKUX HWCCIIeOBAaHUHA M KOMIIbIOTepHOU ToMorpaduu. HecmoTps
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Ha TO, YTO [AO03bl, [OJy4yaeMble IALMEHTaMU IpPHU IPOBEACHUU TaKUX
HCCIICJIOBAHUM HEBEJIMKU, YHUCIO OOCIeIyeMbIX TaKOBO, YTO MOXKHO
OXXHaaThb IIOSABJICHUSA HCCIMHNYHBIX CJ1y4acB OHKOJIOTHYCCKUX
3a00J1€BaHUM, CBSA3aHHBIX C ITUM BUIOM PaJilallMOHHOIO BO3JEHCTBHUS.

['1aBHBIM MHCTPYMEHTOM JaJbHEHIINX HCCIEIOBAHUM PaJuOTre€HHOTO
pHUCKa cJedyeT CYUTaTh MPOBEACHHE OSMUAESMUOJIOTHUECKUX KOTOPTHBIX
HCCJICIOBAaHMI, OCHOBaHHBIX Ha HaOIIIO e HNH 3HAYUTEIILHBIX
KOHTHHTCHTOB  JIUI,  OOCCIICYECHHBIX  NEPCOHATHHBIMH  JaHHBIMA
MeIMLUMHCKOro Habmogenuss u  posumerpun MU, Lempto  3THX
HCCIIEIOBaHUN SBIISIETCSA OOECHCUCHHE paTUalliOHHON 0e30macHOCTH
TepcoHaja pagualiOHHO-OaCHBIX POU3BOACTB U HaceneHus: Poccuiickoi
Deneparuu.

OLEHKA 3ABOJIEBAEMOCTHU NIEPBUYHBIM U IOBTOPHBIM
HNHOPAPKTOM MUOKAPJA TIEPCOHAJIA OBBEKTOB
W CIOJIb30BAHUS ATOMHOM SHEPTUN

A.P. Taxayos, JI.P. TaxayoBa
@I'BYH CFEH Illenmp ®MPFBA Poccuu, 2. Cegepck, PO

AkTtyanabHocTh.  CepnedHo-cocymucteie  3aboneBanus  (CC3)
OCTAalOTCSl OCHOBHOW MpPUYMHOH CMEpPTH HACENCHUS OOJBIIMHCTBA
HHAYCTPUAIbHO pa3BUTBIX CTpaH, B T.d4. Poccuiickoii denepanuu.
Benymyto pons B cmeptHoctH oT CC3 3aHuMaeT WH(MApKT MHOKapna
(UM). CortacHO UMEIOIIUMCS JIAHHBIM, JIONITOBPEMEHHOE
npodecCHoHaIbHOE TEXHOTEHHOE paJHMAIllMOHHOE BO3ICIHCTBHE Ha
OpPTraHW3M YeJOBeKa MPUBOAMT K pocTy 3aboneBaemoctu CC3, B T. u. UM,
9TO B psifie CITy4aeB MPUBOIUT K WHBAJIHIN3AINH HIH CMEPTH PA0OOTHHUKOB.
Ha CCFO)]HSIHIHI/Iﬁ AC€Hb HMCIOTCA HAYYHBIC MCCICIOBAHUA BJIUAHUA
noHusmpytomero mnydeHus (M) Ha pa3BuTHE arepocKieposa, MpH 3TOM
BKJIQJ{ JONTOBPEMEHHOT0 MPO(ECCHOHANBHOIO TEXHOTEHHOT'O BO3JCHCTBUS
NN B 3a0oneBaemMocth UM ocTaércsi Malmon3y4eHHbIM. B CBsi3u ¢ 3TUM
uzyueHue 3zabosieBaemMoctd MM, BbIsIBIIEHHE KIMHUYECKHX OCOOEHHOCTEH
TEYEHHUs NEePBHYHOrO H TOBTOpHOrO MM y pabOTHHKOB OOBEKTOB
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ucronb3oBanus aromHou sHeprun (OHMAD), a Takke m03a BHEITHETO
obnyuenuss MWW, npuBojsmiass K BO3HMKHOBeHHIO WM, sBiIsroTCS
aKTyaJbHBIMH 33]]a4aMHi COBPEMEHHOM KapAHOJIOTHH.

Lesan padoTsl. [IpoBecTH peTPOCHICKTHBHBIN aHAIH3 3a00JIEBaEMOCTH
UM y mepconana OUMAD mpu J0ATOBPEMEHHOM MpPO(eCCHOHAIBEHOM
TEXHOT€HHOM BHelIHeM oOnydeHun W, Ha OCHOBaHMM YHUKaJIbHbIX
WH(POPMAIIMOHHO-UCCIIE0BATENECKUX pecypcoB CBH Llenrpa:
PETHOHAJBHOIO  MEIUKO-IO3UMETPUUYECKOTO  PErucTpa  HaceJIeHHs
3ATO Cesepck u nepconana CXK (PM/IP) u peructpa octporo nuxgapkra
muokapzaa (POVM).

Marepuaia U MeToAbl HcciaenoBaHus. M3yuenune 3aboieBaeMocTH
UM npu moiaroBpeMeHHOM NPO(eCCHOHATFHOM TEXHOTEHHOM BHEITHEM
oOnydyenun M mpoBezieHO cpeau MepcoHaja OCHOBHOTO IPOM3BOJCTBA
OUAD, xoTopslif B x0/ie MPodeCCHOHATTLHON JeSTETbHOCTH TOJBEPraeTcs
paiMalliOHHOMY BO3/ICHUCTBHIO, a TakXKe Cpead BCIOMOTaTelbHOIO
mepconara OMAD, He wuMeromero KOHTakTa C TEXHOTCHHBIMHU
ncrounukamu HMW. TIpoBenéH peTpOCNEKTHBHBIN aHAIN3 MEAMIMHCKON
JOKyMeHTaIuu (uctopun 0one3nu) u 6a3 nanueix (PM/IP u POUM) 2 606
paOOTHHKOB OCHOBHOTO M BCIIOMOTaTeIbHOro TMpou3BoicTB OUAD,
obcienoBanublx B mepuox 2000-2020 rr. Jlmarno3 "ocTpeiii MH(APKT
muokapaa" (121.0-122.9) ycranaBnuBaiu ¢ MCIOIb30BAHUEM CTAHAAPTHBIX
KpUTepueB (KIMHUYECKas KapTHHAa 3a00JeBaHUs, M3MEHCHHSA Ha
JIEKTPOKAPAUOTPaMMeE, IIOBBIIIEHHE AaKTMBHOCTH MapKepOB HEKpo3a
MHOKapJa B IUIa3Me€ KpOBH), a B CiIydac CMEPTH — JaHHBIX
MOP(hOIOTHUECKOro UCCIIeA0BAaHU MUOKAp/Aa U BEHEUHBIX apTepuil.

PabotHuku OMAD c¢ nnarHo3oM "ocTpblif HH(apKT MHOKapaa" ObUTH
pasgeneHsl Ha 2 Tpynmnbl B 3aBUCUMOCTH OT HaJM4YUs KOHTAaKTa ¢
TexHoreHHbiIM WMU: rpynma uccnemoBanus — 583 paOOTHUKA OCHOBHOTO
mpou3BoactBa OMAD; rpymma cpaBHeHus — 2023 paboTHuka
BcrioMoratenbHoro npoussozctea OMAD.

Honyuyennsie pe3yJbTaThl. 3a BBIOpaHHBIH epuos
JokyMeHTUpoBaHo 1 776 cnydaeB mepBuunoro MM u 830 ciyuaeB
nosropHoro UM, uto cocrapnser 68 u 32% coorBercTBeHHO. [Ipn 3TOM
JI0J1 MY>KUYHH B 00€UX TpyIIax IpeBBIIIACT JOJIIO0 SKeHIHH — 82,6 u 57,7%
COOTBETCTBEHHO. 3abosieBaeMocTh TepcoHaia OMAD mnepeuunsiM MM
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cocraBmwia 1 544 cnyuas na 100 000 nacenenwmst, moBTopHsIM UM — 720
cinydaeB Ha 100 000 HaceneHusl.

CrouT OTMETHTh, 4YTO B TpyINIe HCCIEAOBaHUA y pPaOOTHUKOB
OCHOBHOTO Tpon3BojicTBa OMAD ¢ TOKyMEHTHPOBAHHOHN /10301 BHEIIHETO
obomyuenuss UM no 10 M3B u Gonee 100 M3B, HaOmonanu yBenuueHHE
ciyuaeB nepsuyHoro MM (80 u 75% cCOOTBETCTBEHHO) MO OTHOLIEHHIO K
ciydasm niepeudaoro MIM B rpymme cpaBHeHus (68%). CTOUT OTMETHUTH,
910 3200J7€BaeMOCTh TOBTOPHBIM VIM B rpymie uccireroBanust Oblia HIDKE,
YeM B IpyIIe ¢ JOKYMEHTHPOBAHHOHM 1030# BHemHero oomyuyenus UM o
10 m3B u 6onee 100 m3B B 1,19 pa3. Bmecte ¢ Tem B nmamaszone go03 10-
100 M3 He HaOMOgAIN pa3NTUiKil B 3a001€BAEMOCTH KaK MEPBUYHBIM, TaK
1 NOBTOPHBIM MM Mex 1y TpyHIoN HCCIETOBAaHUS U TPYIIIION CPaBHEHUS.

3axkuniouenue. AHanu3 nokasateneit 3adoneBaemoct UM nepcoHana
OUAD, TIOJBEPraBLIETOCS BO3JICHCTBHIO JIONTOBPEMEHHOIO
npodeccHoHaIbHOrO TexHOreHHoro MM mpoaeMOHCTPHPOBaN OTCYTCTBHE
noBEIIIeHNS 3a001eBaeMocti IM y paOOTHHKOB OCHOBHOT'O TIPOH3BOJICTBA
OUAD mno cpaBHEeHHIO C PaOOTHUKAMHU BCIIOMOTATEJIHLHOTO MPOU3BOJICTBA
OUAD B mmamazoHe g03 10-100 M3B, a TakKe BBISBHJI ITOBBIIICHHUE
3aboneBaeMocTH NepBUYHBIM IM pabOTHHKOB OCHOBHOTO IHPOU3BOJICTBA
OUAD ¢ mokyMeHTHpOBaHHOM 7030 BHenTHero obmy4yenus MU mo 10 m3B
u 6onee 100 m3B.

AHAJIM3 3ABOJIEBAEMOCTH BOJIE3HAMMU I'VIA3A U ET'O
NPUJATOYHOI'O AIIITAPATA CPEJJU HACEJIEHUA 3ATO
CEBEPCK

JLP. Taxayosa'?, O.11. Kpupomenna’, A.P. Taxayos'

" ®IrBYH CBH Lenmp ®MBA Poccuu, 2. Cesepck, P©
> @Ir'BOY BO Cu6I' MY Munzopasa Poccuu, 2. Tomck, PD

HKJIIAP OOH B nocnemsee Bpemsi Bcé 0oJbllie oOpaliaeT BHUMaHUE
yu€HBIX Ha U3yYCHHE MOCICACTBUI JOITOBPEMEHHOTO KOMOMHUPOBAHHOTO
(BHEImIHETr0O W BHYTPEHHETO) BO3JCHCTBHA HMOHM3YIONICTO H3IYYCHUS Ha
pasBuTHe O(TATBMOMNATOJIOTHH Y HACENCHHUS, MPOXKHUBAIOIIETO B 30HE
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HaOII0ZICHNST 00BEKTa UCTIONB30BaHHS HOHM3YIoMIero m3nydenus (OUNN).
OIHOBpPEMEHHO, B NOCTYIHOW MHPOBOH JIATEpAType Majo CBEICHHH IO
3TOMY HAIIPaBIICHHIO.

B 3Toii cBs13K 1IenecooOpa3Ho U3yYuTh OCOOSHHOCTH 3a00JIeBacMOCTH
(4ucno BIEpBBIC BBIABJICHHBIX CIydacB 3a0osieBaHMs) OOJNE3HSMH OpraHa
3peHUs] B 3aKPBHITOM aIMHHHUCTPATHBHO-TEPPUTOPHAIBEHOM O00pa30BaHHUU
(BATO) CeBepck, pacroyioKEHHOM Ha TeppuTopuu Tomckoil obmactu B
12kM or obmactHoro 1eHTpa — T. Tomcka. ['pamooOpa3syromum
npeanpusitiaeM i T. CeBepcka sSBISIETCS OMUH U3 KPYMHEUIINX B MHUpPE
KOMIDIEKCOB aTOMHON HHAyCTpuH — CHOMPCKHH XUMHYECKAH KOMOWHAT
(CXK).

Jns amanm3a B3ATHl CBEICHHS O BIICPBBIC BBIIBICHHBIX CITydasx
3a00JIeBaHMi MATOJOTHEH I1a3a U MPUIATOYHOrO ammapara (KOJHUPOBKa MO
MKB-10) Bcero Hacenenuss 3ATO Cesepck B mnepuon 2012-2022 rr.,
BKJItoyas nepconan OUHHN.

Bcero 6but0 BBIsIBICHO 137 800 ciiyyaeB, cpeid HEX TPeo0IIa aronum
IWarHO30M  SIBIDUIMCH ~ OOJE3HM MBI  [Ja3a,  HapyIICHHS
COAPYKECTBEHHOTO JIBIDKCHHMS TJIa3, akkoMojanuu U pedpaxnnu (H49-
H52) — 46 841 cnyuaii (33,99%), 3ateM B mopsake yObIBaHUSI — OOJIE3HU
xpycramuka (H25-H28) — 31712 cmygaes (23,01%), Oone3nn
koHbloHKTHBBI (H10-H13) — 25 949 cnyuaes (18,83%), rmaykoma (H40-
H42) — 8 631 cayuaii (6,26%), 60e3HH BEK, CIC3HBIX MyTeH W TIA3HUIIBI
(H00-H06) — 6 608 ciryuae (4,80%), OGoye3HN COCYIHCTONH OOOIOYKH U
ceryatku (H30-H36) — 5214 ciuyugaeB (3,78%), OoONe3HH CKIEpHI,
POTOBHULIBI, paaykHOM 00010ukH M wwiuapHoro tena (H15-H22) — 3 604
ciydas (2,62%), 60ne3HH CTEKJIOBUIHOTO Tella M Tia3Horo siomoka (H43-
H45) — 2 278 ciiyuaes (1,65%), 6051€3HU 3pUTEIBHOIO HEPBA U 3PUTENBHBIX
myreit (H46-H48) — 1 121 cayqait (0,81%), 3puTenbHBIE paccTpoiCTBa H
cnenora (H53-H54) — 517 cny4aes (0,38%), apyrue O60ie3HHU Ia3a U €ro
npugatouynoro anmnapata (H55-H59) — 41 ciyuaii (0,03%).

B paMkax mDaHHOTO HCCIIEIOBAaHHUS U HPOBEACHUS OOBEKTHBHOTO
CPaBHHUTENBHOIO aHanu3a ¢ 3aboseBaeMocThio B Poccuiickoit denepanumy,
Tomckoil oOmact, psane mect pacnonoxenuss OMMN u 3ATO Oynyr
MIPOBEICHBI pacu€Thl TIOKa3aTenel 3a001eBaeMOCTH OONIE3HAMHU TIi1a3a U €ro
MPUOATOYHOIO alapaTa i JAJbHEHIIe KOMIUIEKCHOM OLEHKH pPOJIH U
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MecCTa pafinallioHHOTO (DaKTOpa B ITHOMATOreHe3e 3a00IeBaHMil ITIa3HOTO
s6J10ka ¥ €ero NPHIATOYHOIO ammapaTa, a TakXke OCOOEHHOCTell ero
B3aUMOACHCTBUS C TPAJULMOHHBIMM (aKTOpaMH pHCKA Pa3BUTHSA
otpramemonaronoruu. IlomydeHHble naHHBIE OYAYT HMCIHOJB30BaHBI I
COBEpPUICHCTBOBAHUS U aJaNTallid CHCTEMbl MEIUKO-OHONIOTHYECKOro
obecrneueHysl 310pOBbecOEPEKEHNs U MPOAJICHUS TPYIOBOTO AOJTONETHS
nepconana CXK u uasix OMUN, pacnonoxeHHbIX B TOMCKOI 007acTH.

NPAKTHYECKHE BOIPOCHI JESATEJBHOCTH
®I'BY3 HI'MD Ne 38 DMBA POCCHUH 110 OBECHHEYEHHTO
PAJMALIMOHHOM BE30OITACHOCTH HA TEPPUTOPUH
I'. COCHOBBIM BOP JIEHUHI'PAJICKOM OBJIACTH

B.C. XyTopstHCcKHiA
DOI'BY3 LHT'ud Ne 38 ®DMFEA Poccuu, 2. Cocroswiii 6op, PO

OI'bY3 HI'uD Ne 38 ®MBA Poccuu pacrioniokeH Ha TEPPUTOPHH
CocHOBOOOPCKOT0 FOPOJICKOTro OKpyra JIeHHHrpaackoi obIacTu.

Llens nesrensHOCTH: OOECTIeUeHNE CAHNTAPHO-OIHIEMHOIOTHYECKOTO
Omaromoiydusi ~ paOOTHUKOB  OpraHM3alMid  OTAENBHBIX  OTpacieit
MPOMBIIIUIEHHOCTH C 0CO00-OTIACHBIMU YCIOBHSIMH Tpyda M HAaceNlCHHUS
r. CocHoBelii Bop B cooTBeTcTBUUM C mepeuHeM obciyxuBaeMbix ®MBA
Poccun opranuszanuit u tepputopuil, yrepxkaaembiM IIpaButenscTBOM
Poccuiickoit @enepanuu

B pamkax cBoeil nesTeIbHOCTH IPOBOJUT:

- CaHWTApPHO-THTHEHUYECKHE MEPONPHUATHS IO MpeaylNpexaeHHIO,
BBISIBIICHUIO M YCTPAHEHUIO BIUSHUS (HaKTOPOB (pH3MUYECKON, XUMHUECKON
U OMOJIOTMYECKO NMPHUPOJBl Ha 310pOBbE PAOOTHUKOB OOCITYXKHBAEMbIX
TEPPUTOPHUH, PO UITAKTUKE npoeCCHOHANBHBIX  3a00JIeBaHuUM,
MPEeayNPeKACHUIO, BBIBICHUIO NPUYWH, JOKAIM3AUWU U JIMKBHIAIMU
MOCTICICTBUI YpE3BBIYANHBIX CHTYallud, PagUallMOHHBIX, XHMUYECKHX U
OMOJIOTHYECKUX aBapUi U MHIUIEHTOB.

- OpraHu3aIMIO U MPOBEJCHUE Ta0OPATOPHBIX U HHCTPYMCHTAIBHBIX
HCCJICZIOBAaHUM B COOTBETCTBHH C O0JIACTBIO aKKPEAUTALIH.
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- IpPOBEIECHUE  COLUAIBHO-TUTMEHHYECKOIO, B  TOM  4YHCIE
paAMalMOHHOIO MOHUTOPHMHIA, OLIEHKH PHCKAa BO3JEHCTBUS BPEOHBIX U
onacHBIX (DaKTOPOB cpellbl OOUTAHHUS HA 3[J0POBbE YEJIOBEKa, B TOM YHCIIC B
MIPOMBILIEHHBIX U CAHUTAPHO-3ALLUTHBIX 30HAX.

Ha rtepputopuu r. CocHoBblif bop pacmonoxkeno 8 mpenmpuaruii ¢
0c000 OMAaCHBIMU YCIOBUSMHU TPYZAA, UCIONB3YIOIUX B pab0Te HCTOYHUKHI
noHmzupytomero usnydeHus:: dumuan OAO «KonnepH 3OHeproaTom»
«JlenuHrpazackass aTtomMHas CTaHUUs» (BKJIO4as BHOBb BBEJCHHBIC
9HEpProOI0KH Jlenunrpanckon ADC-2), OI'VII Hayuno-
HCCIIEZIOBATENbCKUI TEXHOJIOrMYecKi MHCTUTYT uM. A.Il. Anekcanaposa,
Jlenunrpanackoe OTZIETICHHE ¢unuana «CeBepo-3amnaHbIi
tepputopuanbHeiii  OKpyr» DI'YIT «D30», 3akpbeiToe axKIMOHEPHOE
oomectBo «OKOMET-C», AO «Turan Texuomomku Iladruiainy.
«JlenaromaHepropeMonT» — ¢umuan OAO «ATtomdHepropeMoHT», OO0
«Jlenunrpaackas ~ ADC-ABto», IIAO  «CeBepHoe  ympaBieHHE
CTPOUTENIBLCTBAY.

Kpome TOro, Ha TEppUTOpUHU ropoJa PacloOKEHb 9 MEAULIMHCKUX
VUPEeKACHUH, WMEIIMX B CBOEM COCTaBE PEHTTEHOJOTHYECKOe
00opyI0BaHuE.

Takum oOpasoM, B T.CocHoBblli bop wumeercss 17 0OBEKTOB,
HCHOJIB3YIOLUINX MOHU3UPYIOIIEe M3TyUeHUe, Ha KOTOpbIX paboraeT Ooiee
7 ThIC. yenoBek — 11% HaceneHus ropoaa.

KonTpons obecriedeHus paguaiioHHON 0€30TacHOCTH BO3JIOKEH Ha
OTAeN OOECIeUeHHs CIICIMAN3UPOBAHHOTO HAa30pa M MPOMBIIUICHHO-
CaHMTapHyI0  J1abOpaToOpulo,  KOTOpas  OCYLIECTBJIAET  KOHTPOJb
paJMalMOHHBIX ¥ HEpaJUAllMOHHBIX (PAaKTOPOB BO3IACHCTBUS HA MEPCOHA
MPEANPHUATHHA ¢ 0c000-0MaCHBIMHU YCIOBUSMHU TPyZAa M HacelIeHHe Topoja,
B TOM YHCII€ B paMKax paJHallMOHHO-TUIMEHUYECKOr0 MOHUTOPHMHIA, B
COOTBETCTBUH C O0JIACTBIO aKKPEAUTALIUH.

PagnannoHHO-TUTHEHUYECKHA MOHHTOPWUHI TMPOBOAUTCS B paMKax
COLIMANBbHO-TUTUEHUYECKOTO ~ MOHMTOPMHIa B COOTBETCTBUM €
dbenepanpubiMu  3akoHaMu  «OO0 artomHo# sHeprum» Ne 170-d3 ot
21.11.1995 u «O caHUTApHO-AMUIEMHOJIOIMYECKOM  OJIarONOIy4Ynuu
Hacenenus» Ne 52-@3 ot 30.03.1999.

OOBEKTHI pagHaIiOHHO-TUTIEHHIECKOTO MOHUTOPHHTA!
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- paboume MecTa IepcoHana;

- TOCTYIUIEHHE PAaJAMOAKTHBHBIX BEILECTB B OKPYKAIOLIYIO CPEAY;

- OOBEKTBI  OKpyXamomed  cpeasl:  aTMOC(EpHBIH  BO3AYX,
aTMoc(epHBIC BBINAJCHUS; Ha3eMHas Cpefa: MO0YBa, PaCTHTEIHHOCTE;
BOJIHAs Cpejia: MpecHas BoJa, MOpCKas BoJa, TPYHTOBBIE BOJIbI, BOJOPOCIIH,
JOHHBIE OTI0XKEHUS

- TUTbEBas BOJA M MIPOAYKTHI IIUTAHMUSL.

Ilpu paboTe OCYIIECTBIIOTCS CIEAYIONINE BUABI PaIHallHOHHOTO
KOHTPOJIS: TO3UMETPUUYECKHNA, paAMOXUMHUUECKUH, CHEKTPOMETPUUYECKHUIA,
paaMOMETpUUYECKU Ha 00OpYyHOBaHMM [UIS KOHTPOJIS paluallHOHHBIX
MapaMeTpoB JI0 MOJIEPHU3AINH J1a00opaTOpuu:

- J03WMETpUYecKue  mpubopel:  jgosuMmerp—pamuomerp  MKC-
AT1117M,  nosumetrp—pamuomerp MKC-01CAIM 3, nmosumerp
pEeHTreHOBCKOro U ramma-u3nydenus JJKC-AT1123;

- obopynoBaHue JUIst 1a00PATOPHBIX HCCIIEIOBaHUI:

1) momynpoBOXHUKOBHIH Y-CIIEKTPOMETP A IK-100B-3
(nmporpammHoe obecnieuenne RAYS 1,0);

2) CUMHTWUSIIMOHHBIN CIIEKTPOMETp-pagoOMeTp ramMma- u Oera-
n3nyuenuit MKI'B-01 «Pamak»;

3) EKUIKO-CHUHTWILIAIIMOHHBIN criekTpoMeTp «TRIATHLER» (Hidex
OY, Finland);

4) YM®-2000 ¢ MeToanKaMH paJdOXUMHUYECKOH ITOATOTOBKH HPOO M
KOMITIEKTOM HEOOXOIMUMBIX OCHACTOK JUISI BBIIOJTHEHUS IIPOOOTIOATOTOBKH.

C 2019r. mpoBeaeHO OCHAIIEHWE MPOMBIIIJICHHO-CAHUTAPHOU
nabopatopun B pamkax crpoutenscTBa JIADC-2 B COOTBETCTBUH C
CanlluH 2.6.1.24-03 «CaHuTapHble ImpaBuiaa I[POEKTUPOBAHUS MU
SKCIUTyaTalliy aTOMHBIX cTaHiui» (1m.12.19, m. 12.20, m. 12.21). 3axirouen
JIOTOBOp 0e3BO3ME3IHOTO MOJb30BaHus Mexay Oumanom AO «KonrepH
Pocaneproarom» «Jlenunrpaackass atomuast ctanmus» u ®I'BY3 HI'ud
Ne 38 ®MBA Poccum.

[TpuobpeteHsr:

- cnekrpomerp MKC-AT6101C ¢ TTO mjis cnekTpalbHOTO ramMmma- 1
HEHUTPOHHOTO CKaHHUPOBAaHMUS OKpYXarolled cpeasl ¢ MNPUBA3KOW Ha
mectHocTH (GPS);

79



- pammomerp u nosumerp MKC-ATI1117M pans  ompeneneHus
MapaMeTpoB HMOHM3UPYIOUIEr0 HW3IYYEHHUS TaMMa U PEHTTEHOBCKOI'O
W3IYYCHUs, TUIOTHOCTH MOTOKA alib(a- U OeTa- 4yacTull, IUIOTHOCTH MOTOKa
HEUTPOHOB;

- cnektpomerp Anbda Jlyo, MO3BOJIAIOIIMN peliaTb BECh CIEKTP
3a[a4, CBSI3aHHBIX C ajb(a-CIIeKTPOMETPUEH, aHATU3UPOBATh U3MEPEHHBIE
CHEKTPBI, WACHTUPHUIUPOBATh PAJHMOHYKIHUIBI, CollepKallrecs: B o0Opaslie,
OTIpEeNEeNSITh X aKTUBHOCTb;

- Tri-Carb 5110TR Ilpenna3znaueH naisi U3MEpPEHHUS AKTUBHOCTH
amepa- u Oera- wW3NMydaTeded NPHPOJHOTO W TEXHOT'CHHOTO
MPOUCXOXKACHUS B OKpYXArolllel cpelie M B MPOMBIIUICHHBIX 00pa3iax.
Cnoco0eH TOYHO ONpEAENATh CBEPXHHU3KHE YPOBHH B CMEHIAHHBIX U
HEU3BECTHBIX 00pa3lax;

- CIIEKTPOMETPUYECKHI KOMIUIEKC «CTAMMA-ITI» c
MOJIyIPOBOJHUKOBBIM  nieTektopoM  «ORTEC»  nnst mpoBeneHus
CIIEKTPOMETPUIECKIX WM3MEpEeHHH W NPEIM3NOHHONH 00paldOTKH TraMMa-
CHEKTPOB OT MOJIYIPOBOIHUKOBBIX JETEKTOPOB;

- PKC-01A  «AbGemms» €O  BCTPOCHHBIM  IPOTPaMMHBIM
obecrieueHueM, yCpeIHEHHEM pe3yabTaToOB " MOJICYETOM
HEOIIPEIeIEHHOCTH U3MEPEHNUH;

- ycranoBka <«JO3A-TJI» B KoMIJIeKTe C pa3HbIMH THIAMH
WHIUBUYATBHBIX TEPMOIIOMUHECIIEHTHBIX JIO3UMETPOB IS U3MEPEHUS
WHIUBHIYANBGHBIX  ITO3UMETPOB  MPOQPECCHOHATBHOTO  OONydeHUS W
U3MEpeHUH aMOWEHTHOTO SKBHBAJICHTA J03BI (OTOHHOTO H3IyYCHUS B
OKpY’KalollIe cpene;

- mpoboorObopHOE  OOOpydoBaHME W 00OpyIOBaHWE IS
MPOOOTIOITOTOBKH.

[epensxkHas pamuosioruueckas tadopatopus Ha 6aze a/M «l azeinby,
4x4, 1O3BOJSET ONEPAaTHUBHO NPOBOJAUTH pPaJUAlMOHHBI KOHTPOJIb Ha
MECTHOCTH, OTOOp J0OBIX mpo® 00BekToB OC M HX HCCIEeIOBaHHE
HEIOCPEICTBEHHO Ha MECTE.

[dna  mpoBeneHuss paguallMOHHO-TMTHEHUYECKOTO  MOHHUTOPWHTA
COJepKaHUS PalMOAKTUBHBIX BEIIECTB B OKPYKAIOLIEH cpesie onpeaeeHbl
TOYKH KOHTPOJISI HA3EMHBIX U BOJHBIX CPE/l.
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Bce mnpenmpusTHs WMEIOT YTBEp)KICHHBIE W COIJIACOBAHHBIC C
TOCYAapCTBCHHBIM CAHUTAPHBIM HAI30pOM B YCTAHOBICHHOM IOPSIKE
HOPMATHBBI, PETrIAMCHTUPYIOIINE BHIOPOC PATUOAKTUBHBIX BELIECTB B
aTMOc(epHBI BO3AYyX W COPOCHI PaAMOAKTUBHBIX BEIIECTB B BOJOCM.
[peBbllleHUs]  yCTAHOBICHHBIX HOPMATHBOB BbIOpoca u cOpoca He
3aperuCTPUPOBAHO.

Ilo pesynpTaTaM KOHTPOJS JO30BBIX HAarpy3oK IepcoHaja (JaHHBIC
paaHaMoOHHO-TUTHEHUYeCKOU macnoptu3anuu u popmer ECKIJ):

- JI030BBIC HATPY3KH IEpCOHANa HE MPEBBIIAIOT YCTAHOBICHHBIX
HPB-99/2009 npenenos;

- cpenmHsst HMHAUBHAyanbHas d(dexkTuBHAas 032  OOMyueHHS
TepcoHaia cocraBisfeT: nans nepcoHana rpynnsl A — 10% ot
ycranosnennoro HPB-99/2009 npenena no3sl (20 M3B B Toa B cpeHEM 3a
JI00BIE  TIOCHENOBATENbHBIE 5 5eT, HO He Oomee 50M3B B rom; s
nepconana rpynnsl b — o 1% ot ycranosnennoro HPB-99/2009 npenena
T03HI B (5 M3B B TOJI B CpeTHEM 3a JIFOOBIE TIOCIIeIOBAaTEIBHEIC 5 JIeT, HO He
6onee 12,5 m3B B rox)

- TPOCIEKUBACTCS TEHACHIMS CHU)KCHUS CPETHETOJIOBBIX J030BBIX
Harpy3oK MepcoHaja, HeCMOTPS Ha YBEIHMUCHUE €TI0 KONUYECTBA.

- pacmpeneneHne TepcoHala II0 WHTEpBajaM J03: OCHOBHOE
KOJIMYECTBO nepcoHana 72,9% mnomydaer po3y a0 1 m3B/rof, nepcoHan He
MOJTy4aeT JO30BBIX HArPy30K BHIIMIE YCTAHOBICHHOTO M COTJIACOBAHHOTO C
TOCYAapCTBCHHBIM CAaHHTAPHBIM HA/I30pOM KOHTPOJIBFHOTO YPOBHSI.

[IpodeccuonanvHas  3abosneBaemocth B T. CocHOBBIH  bBop
3HAYUTEIBHO  HIDKE  YPOBHS  PETHCTpald  MpodecCHOHATbHOU
3aboneBaemMocty 1o Poccuiickoit ®enepaunn. B r. CocHoBeIit Bop He
3aperucTPUpOBaHO Mpod3aboieBaHmid, CBS3aHHBIX C PaJHAIIOHHBIM
¢dakropoM. Bce peructpupyembie citydau npod3aboieBaHUN CBSI3aHBI C
akyctrdeckuM akropom. B 100% ciygaeB auarao3 mpogeccHoHaIbHOTO
3a0oneBanus ObUT yctaHoBiieH B Bo3pacte 50 ser u Boime. C 2006 r.
npodeccHoHalbHble  3a00NieBaHMS Ha  MPEONPUATHAX Tropoja  He
PETUCTPUPYIOTCS.

[o pe3ynpTaTamM KOHTPOJIS YCIOBHI TPyZa MepcoHaa (paaralioHHas
00CTaHOBKA B MPOU3BOACTBEHHBIX TOMEIICHHUSX):
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- CIydYaeB TIPEBBLIMICHUS CPEIHETOMOBBEIX OOBEMHBIX AKTHBHOCTEH
COJIepXKaHUS PaJIMOAKTUBHBIX BEIIECTB B BO3yXe padOUYMX MOMEIICHUH He
3apETUCTPUPOBAHO;

- CpEOHEroJoBble  3HAYEHUS  3arpsi3HEHMA  PaJUOaKTUBHBIMHU
HYKIIUJaMHd TOBEPXHOCTEH pPadOYMX TMOMEUICHWH TMOCTOSHHOTO U
MEPUOIUIECKOTO peObIBaHUS nepcoHaia HE MIPEBBICUIIN
COOTBCTCTBYIOIIUX BCJIWYHNH JOMYCTUMBIX ypOBHeﬁ paarnoaKTUBHOT O
3arpsi3HEHNUS (COCTABISIOT 5% OT yCTAaHOBICHHOI'O HOPMATHBA);

- MOULIHOCTb J03bl BHELIHETO OONy4YeHHUsS B MPOU3BOACTBEHHBIX
MOMeUIeHUsAX (NOCTOSHHBIE paboyre MecTa) He IpeBbICHa 3HAYSHUH,
YCTaHOBJICHHBIX JJSI TIOMEIIEHHH COOTBETCTBYIOUIMX KaTeropuii (B
OCTAJIFHBIX IIOMEIIECHHUAX PETYIHPOBAHUE TIPOU3BOANTCS BPEMEHEM PaOOTHI
MepcoHana);

ITo pe3ynpraraM KOHTpOJIA CONEP)KAaHUSA PAIUOAKTUBHBIX BEIIECTB B
OKpyXxaromei cpeae (pagualliOHHO-TUTHEHUYECKUH MOHHTOpPHHT 1985-
2023 rr):

- coaepxanue 1e3us-137 B arMocepHOM BO3IyXe HE IMPEBBHILIAET
ycra"osineHHbIH HPB-99/2009 HopMmatus;

- copepxanue 1e3us-137 B aTMOC(EPHBIX BBIMAJCHUSIX HAXOAUTCS
Ha YpOBHE CPEIHEr0 MHOTOJIETHETO COAEpKaHus (YPOBEHb €CTECTBEHHOTO
ona);

- coxaepxanue 1e3usi-137 B Bone p. Cucra — UCTOYHUKE MUTHEBOTO
BOJIOCHAOXKEHHUSI ropojia He MpeBblaeT ycraHoieHHoro HPB-99/2009
YPOBHsI BMELIATEIbCTBA;

- coxaepxanue ne3us-137 B Boge Komopckoii ryosr @UHCKOTO 3a/1MBa
— Bomoeme-oxianutene Jlenunrpagckoir ADC  He  mpeBbIIAET
ycranoBiieHHoro HPB-99/2009 ypoBHS BMemIaTeIbLCTRA;

- IO pe3ysbTaTaM KOHTPOJIS IPYHTOBBIX BOJ BBISABJIEHO JIOKalbHOE
3arpsasHeHue Ha tepputopun JIO dummana C300 DI'VII «DIOv,
MIPOBEICHBI COOTBETCTBYIOIUE MEPOIIPUSTHS;

- coxaepxanue 1e3us-137 B mouBe HAXOAWTCS HA YPOBHE CPEIIHErO
MHOTOJIETHEr0 coiepskaHus ((POHOBbIE 3HAUCHUS);

- coaepxaHue Le3uA-137 B pacTUTENILHOCTH HAXOAUTCS Ha YPOBHE
CpeHEro MHOTOJIETHETO cofiepkaHus (()OHOBBIC 3HAUCHNS );
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- couepxaHue me3usA-137 B nmukopacTymmux Tpubax W sAromax He
MPEBBIIIACT AOIMYCTUMBIX 3Ha4YeHui, ycraHoBieHHbIX TP TC 021/2011 «O
0€30MaCHOCTH MHUIIEBON IPOAYKIUN;

- MOIIHOCTb /103bl BHELIHETO raMMa-U3Jy4eHHUs Ha TeppUTOPHH T.
CocHoBbiii bop u 30HBI HaOJIOAEHUS HAXOAUTCA HA YPOBHE 3HAYCHUI
€CTECTBEHHOT0 (hOHa.

CymiecTByIOIUil YpOBEHb COAEpX aHUS PaJUOAKTUBHBIX BEILECTB B
KOMIIOHEHTAaX Ha3eMHBIX M BOJHBIX 3KOCHCTEM 3HAYUTENbHO HIDKE
perIaMeHTHUPYEMBbIX IPEAEIOB H/IIU CPeTHEr0O MHOTOJIETHETO YPOBHSL.

D¢ exTrBHAS WHIWBUAyalbHAs 1032 HACEIEHHS OT IESATEIbHOCTH
HOpeANpUATHHA He MpeBbImIaeT ycraHoBieHHoro HPB-99/2009 mopmatua
JI03b1 OOJIyUEHHsI HACEIICHUSI OT TEXHOTCHHBIX UCTOYHUKOB B 1,0 M3B/TOII.
OcHOBHOM BKJIaJ B 103y HaceleHHs] OT TEXHOI'€HHOIO OOJIy4eHHUS BHOCUT
Jlennnrpaackas ADC (93%).

CrpyKTypa rofjoBoi KOJUIEKTUBHON 3()(heKTHBHON HO3BI HACENEHUS HE
H3MEHSETCA B TEUCHHE PAJa JIET, U COOTBETCTBYET aHAJOTUYHBIM JAaHHBIM
no Poccuiickoii denepanuu. Benyuryio posib B 001y4eHUH HaceJeHHs T.
CocHoBblii bop W 30HBI HaOMIOAEHUS, KaKk M B LEJIOM MO Poccuiickoit
®denepaluil  COCTaBJIAIOT €CTECTBEHHbIC HCTOYHUKH W MEIUIIMHCKUE
HCCIIEZIOBAHUSL.

Puck BO3HMKHOBEHHUS cToXacTHYecKuX 3((EeKTOB [id HaceleHHs OT
JNESATeTbHOCTH — TPSANPUSATHA  TOpoJa HibKe YpoBHS — 0e3ycIOBHO
npuemiieMoro pricka mo HPb-99 /2009.

Jemorpadudeckue nokaszarenu 1o r. CocHoBBIi bop mpakTudecku He
OTIMYAlOTCs OT JAeMorpaduyeckux mokaszareneid mno JleHuHrpaackoit
obnactu, Cesepo-3amagHoMy (QenepaqsHOMYy OKpyry u  Poccuiickoit
denepanuy, NOBTOPSS T€ e TEHIAECHLUH Pa3BUTHUS.

3a00J1eBaEMOCTH HaceIeHUs r. COCHOBBII bop (manHBIC
cratuctuueckoil ¢opmer Ne 12 ytB. Ilpmkaszom Poccrata Ne 679 or
21.11.2019 1. «CBenenus o uucie 3a00N€BaHUMN, 3apPETHCTPUPOBAHHBIX Y
OOJNBHBIX, MPOXHBAKIIUX B paldioHe OOCITYy)KUBaHHS JIEUCOHOTO
yupexzaeHus» u Bxxeroanoro cmpaBounnka M3 P® «3aboneBaeMocTh
Bcero HaceineHuss Poccum») —mpakTHYeCKM ~ HE  OTJMYaeTcss  OT
neMorpapuueckux IMokaszatened mo Jlenmnrpamckoit o6mactu, Ceepo-
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SamagHOMy (enepanbHOMY OKpyry U Poccuiickoit denepannu, moBTOpss
T€ K€ TeHJCHLIUU Pa3BUTHSL.

JlnHaMuKa OHKOJIOTMUYECKOW 3a00JIeBaéMOCTH, BIICPBBIC BBISBICHHON
Ha 100 ThIC. HaceneHus, (TaHHbIe cTatucTHdeckor opma Ne 7 «CreneHus
0 3a00NeBaeMOCTH 3JIOKAYECTBEHHBIMH HOBOOOPA30BAaHUSIMHUY», YTB.
[MocranoBnenmem Iockomcrata Poccum Ne79 ot 30.08.2019r. wu
exerogHoro crnpaBoyHnka M3 P® «CoruansHO 3Ha4MMEbIe 3a00JIeBaHUS
Poccum») o . CocHoBrIlt Bop mpakTideckn He MPEBHIIIACT aHATOTUIHBIE
mokaszaTely 1o paifoHam JIeHUHrpaackoit o01acTu.

3akiouenue.

JesaTenbHOCTh paJralliOHHO-0TIACHBIX 0OBEKTOB, PACMIONOKEHHBIX Ha
tepputopun  T. CocHoBRIE  bop  ocymecTBisiercss B Tpenmernax
YCTAHOBJICHHBIX HOPMATHBOB M NPAaKTHUYECKU HE OKa3bIBaeT BIHUSIHHUA Ha
OC u nHaceneHue: HOpMATHBHBIE TPEENbl MOCTYIJICHUS! PaJHOAKTHUBHBIX
BEILECTB OKPY>KAIOILYIO CPEy HE MPEBBIIIAIOTCS.

Conepkanue paJuOaKTUBHBIX BELIECTB B OKpY’Kalolled cpene He
MPEBHILIAET  YCTAHOBJIEHHBIX  HOPMATUBHBIX  3HA4YEHUH, CPEeIHHUX
MHOTOJICTHUX 3HaYCHUH! M HAXOJUTCS Ha YPOBHE €CTECTBEHHOTO (hOHA.

He orMedeHo cnyuyaeB TMpeBBIINIEHUS YCTAaHOBJIEHHBIX IIPENIEIOB
TOZOBBIX /103 KaK JJIs IepCOHaa PaauallMOHHO-ONACHBIX 0OBEKTOB, TaK W
JUIA HaceJIeHUs ropoja.

PanuanmoHHbIl pUCK OT JAESITENBHOCTH TPEANPUSTHH aTOMHO-
MIPOMBILIJIEHHOTO KOMIUIEKCa TIOpoJa HaxOAMTCS Ha O€30MacHOM,
COLMATIFHO-TIPUEMIIEMOM ypPOBHE (HIDKE YPOBHS O€3YCIOBHO MPUEMIIEMOTO
pucka no HPB-99/2009).

OIIEHKA CTPYKTYPBI U JMHAMUKHU CMEPTHOCTH
HACEJIEHUSA I'. O3EPCKA3A IIEPUO/I 1948-2018 I'T'.

10.B. Ilapega, I1.B. Okarenko,
N.N. Txauesa, E.}O. 'onosuna

OI'BYH IOYpHE® ®MBA Poccuu, 2. O3epck, PO

OzHUM H3 caMbIX aKTyaJbHBIX IIOKa3aTelel, XapaKTepU3YIOLIMX
3]I0pPOBbE HACEJIEHUS U €TI0 TPYIOCIIOCOOHOH YacTH, SIBISETCS CMEPTHOCTb.

84



3a mocienHue TOIB YPOBEHb CMEPTHOCTH HACCIICHHS BCETO MHUPA B IIETIOM,
u B Poccuiickoii Denepanyu B 4aCTHOCTH, UMEJ TEHICHIIUIO K POCTy. 3a
nepuon 1990-2019 rr. obmas CMEpTHOCTh POCCHICKOTO HACEJCHHS I10
naHHbIM Poccrara yBenuumnace Ha 9,5%.

Leap0 HACTOALIETO HCCIENOBaHUSA ObUIO HM3YyYEHHE OCHOBHBIX
nmokaszaTeneil cmepTHocTH Hacenenus I. O3epcka — mepBoro B Poccum
ropojia, Bo3HuKIIero 70 JieT Ha3all B CBSA3U CO CTPOUTEIHCTBOM U ITyCKOM B
JKCIUTyaTanuio ssaepHoro komriekca [10 «Masky.

HccnenoBanue NpoBeeHO Ha OCHOBE 0a3bl JaHHBIX «Peructp nmpuduH
cmept Hacenenus 3ATO 1. Osepcka», KOTOpbii Bkiodaer 43 149
4enoBeK, 3a nepuoj HabOmomeHus c¢ 1948 mo 2018 rr. HMctounukamu
nHpOpMAIIMK O JaTe W TpPUYMHE CMEPTH SBISUINCH BpadeOHOE
CBUJIETENILCTBO,  MPOTOKOJIBI ~ TAaTOJIOTOAaHATOMUYECKOW M cyneOHo-
MEIUIUHCKUX CIyXk0, CBEICHHS W3 MEIUIMHCKAX KHUT W JIPYTHX
MEJHMIWHCKUX JOKYMEHTOB. [IpWumMHBI cMepTH OBUIM 3aKOIWUPOBAHBI 110
npaBuiaM MexITyHapoHO# Kiraccudukanmu cone3nerd 9 u 10 mepecMoTpa
(MKB-9 u MKB-10). IIpu 3TOM KOAMpPOBaIM KaKk OCHOBHYIO HPUYHHY
CMEpTH, TaK W BCE ITyHKTHI, BRIHECEHHBIC B MEUIIMHCKOE CBHIIETEIBCTBO O
CMEpTH.

ITlepBoe MecTO B CTPYKType IpHYMH CMEPTH 32 BECh NEPHOA
HAOMIOZCHUS 3aHUMaJK OOJEe3HH CHUCTEMBI KpoBooOpaeHus — 46,5%, Ha
BTOPOM MECTE CTOSIIM 3JI0KayecTBeHHbIE HOBooOpaszoBanus (20,1%), 3arem
cienoBald TpaBMbl U oTpaBieHus (12,4%). Creagyer OTMETHTb, 4TO
KCHIIMHBI dYamle yMHUpPAId OT OoJie3HEH CHCTEMBI KPOBOOOpAIICHHUS
(53,9%), uem myxuunsl (39,9%). IIpu 3TOM cpenHHil BO3pacT yMEpILUX
XKEHIIMH OT OoNe3Hel CHUCTeMBI KpOBOOOpamieHHS OBUT BHINIE, YEM Y
ymepmux MyxduH (76 m 66 ner, cooTBeTcTBeHHO). Cpemu My>KUuH
npeobmamanyu BHemHWe NpuauHBl cMepta (18,0% mporus 6,2% cpenn
xeHmrH). U cpegHuit Bo3pactT My»KYHH HA MOMEHT CMEPTH B TOH TpyIIIe
Obu1 HIOKE (40 J1eT), ueM y sxeHInuH (49 ner).

Bone3nn cuctemsl KpoBoOOpaIieHHs HA MPOTSHKEHHH BCETO IEPHOIA
HaOmofeHus: (pUCYHOK 1) 3aHMManM MEpPBOE MECTO B CTPYKType MPUYHH
cmeptu. B nepuon 1948-2009 rr. BKIaa JaHHBIX 3a00J€BaHUN B CTPYKTYPY
CMEpPTHOCTH Bo3pacTai. Jlumb B mocienaue 9 ner HaOIrOmeHUS
HaMETHJIOCH HEOOIBIIIOE CHIDKCHHE ITOKa3aTeNsl.
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Ha BTOpOM MecTe B CTPYKType CMEPTHOCTH OT BCEX HMPUYMH CTOSIIH
3JI0Ka4eCTBEHHBIC HOBOOOPa30BaHUs, KOTOPHIC HE3HAYUTEIBHO YBEIUIMIN
BKJIQJ B CTPYKTypy IpuumH cmeptu ¢ 11,3% B mepuon 1948-1959 rr., mo
20,8% B 2010-2018 rr. OT™MeUaeTcsi CHIDKCHHE CMEPTHOCTH OT Oone3Her
opranoB apixanus ¢ 11,9% 3a 1948-1959 rr. no 2,7% B mocienHue roasl.
Taxxe 3aMeTHA TEHIEHIMS K CHIDKEHHMIO OJIM BHEIIHUX MPUYUH CMEPTH,
KOTOpblE B TIEpBBIE TOJbl CTAHOBJIEHUS Topona 3aHuManu 19-20%, B
rocieHui nepuon 3annmana 7,0%.

60

50

m140-208

40
W 390-459

30

= 460-519

20

m520-579

10 = E800-E999

1948-1959 1960-1969 1970-1979 1980-1989 1990-1999 2000-2009 2010-2018

Pucynok 1 — Jlunamuka cmepTHOCTH HaceneHus T. O3epcka 3a nepuop
1948-2018 rr.

CrtpykTypa NpHYHH CMepTH HaceneHus T. O3epcka OTIHYANach OT
HaIMOHANILHBIX JaHHBIX 10 Poccuiickoit ®enepanuu (PD). OcHoBHOM
NPUYMHON CMEpTH, KaK B HaIlleM HCCIICIOBaHUM, Tak ¥ B Poccum,
SBISUTUCH  OOJIG3HW CHCTEMBl KpoBooOpamleHus. B Hameit pabote
HaVMeEHBIIass CMEPTHOCTh OT 0OJIe3HEH CHCTEMBI KpOBOOOpAIeHHUs ObLIa B
1948-1959 rr. — 17,4%, MakcumyMma nocturana k nepuoay 2000-2009 rr. —
51,6%, a 3areM CHWXKanach K KOHIy Iepronaa Habmonenus no 47,5%. B
P® Ha pgomro ymepmux oT Ooje3Helt cucTeMbl kpoBooOpaiieHust B 1960
rogy mnpuxomuwiock 35,3% 0T Bcex yMepIiuX, B JalbHEHIIEM 3TO
MmoKaszaTellb BBIpOC M JocTur Makcumyma B 2007-2008 rr. (57,0%), ¢
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TocJeyomuM cHkernem 10 48,7% B 2015 r.

3noKauecTBeHHbIE HOBOOOPa30BaHUS B CTPYKType CMEpPTHOCTH B
HaIlleM HCCIICIOBAaHUH 3aHMMAJId BTOPOE MECTO M, HaunHas ¢ 60-x IT. 10
KOHIIA Tepuojia HaOmoaeHus, coctaBmsuin okono 20%. B Poccuiickoit
Denepanuy 3TOT MOKa3aTeNlb 3aHUMall MaKCUMallbHOe 3HaueHue B 2015 r.
u 6611 paBeH 15,7%.

CMepTHOCTh OT BHEIIHMX MPUYMH CMEPTHU B HAIlEeM HCCIIEJOBaHUHU
CHIDKAJach B 3aBHCHMOCTH OT IIEpHOJa HAOJIONCHHS, B TEPBHIC TOIBI
cocraBisiia okono 20%, B mocneayromue roasl — 7,0%. B PO cmepth oT
TpaBM W OTpaBieHuid, HaumHas ¢ 2006 roma W TO HACTOSIIEEe BpEMS,
3aHUMAeT TPEThe MECTO.

B nanpHefmeM MBI IUTAaHHPYEM IPOAOIDKHUTH HM3YUEHHE OCHOBHBIX
mokaszaTelell CMEepTHOCTH cpeau HacesneHuss T.O3epcka C  ydyeToMm
pa3IMYHBIX UCTOYHUKOB MH(OPMAIMK O CMEPTH W BBIJICIICHUEM HauboJee
COLIMAIBHO 3HAYMMBIX IPUYHH CMEPTH.
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Paszpen 2. Pagnannonnas 0mosiorusi, pu3nKa v XuMus

JJUTEJBHO KYJIBTUBUPYEMBIE IN VITRO KJIETKHA
MYJIbTU®OPMHOM NINOBJAACTOMBI UEJIOBEKA B OTBET
HA OBJIYYEHUWE JEMOHCTPUPYIOT IOBBIIIEHHY IO
PAJIMOYYBCTBUTEJBHOCTH U CEKPETOPHBII ®EHOTHII,
ACCOIIMMPOBAHHBIN CO CTAPEHUEM

JI. Anxamzaan', 3. HO(banz, M.B. HyCTOBaHOBaZ,
AH. Ocunos?®, C.B. Jleonos”

! Yuueepcumem Jlamacka, gpaxynomem nayx, 2. Jamack, Cupus
MoTH, 2. Jlonzonpyonwiii, PO

Mynetudopmuas rmuobnacroma (MI'B) siBisiercst omHOM 13 Hanbosee
arpeccUBHBIX W  HamOoJee  PacCHpPOCTPAHCHHBIX  3JI0KAUYeCTBEHHBIX
HNEPBUYHBIX OMYXOJEH rOJIOBHOTO MO3Ta Y B3pOCIBIX M YAaCTO BO3HUKAET Y
nanueHToB crapuie 65 net [1, 2]. JlydeBas Tepanus No-NpexxHEMY SBIISIETCS
OCHOBHBIM METOIOM JieueHus mia namueHtoB ¢ MI'B. Onpnako ee
+3(G(GEeKTUBHOCTL C OJHOW CTOPOHBI, OTpaHWYCHA OE30MacHOM 10301
noHusupytoero uznyueHus (M), He BbI3bIBAIOIIEH cepbe3HBIX TOOOUHBIX
3¢ PeKTOB, 0COOEHHO Y TIOKHIIBIX W OCJIA0ICHHBIX MAIlCHTOB, a C JPyron
CTOPOHBI BBICOKOM pPaguOpe3ucTeHTHOCTbI0 KieTok MI'b [3]. Jlyuesas
Tepanus MOXET HHAYIHPOBaTH B OMYXOJNEBHIX KIIETKAX COCTOSHHUE
BBI3BAHHOI'O CTPECCOM IpexjeBpeMeHHoro crapenus (SIPS), tem cambiM
3aMeIUIsIsl KIETOYHBIH IUKIT 1 JajbHEHIIYI0 Hpoiueparuio W IO3BOIISS
OITyXOJIEBBIM KJIeTKaM u30exars mospexaaromero JIHK Bozneiicteus N
MIpH MOCIIEAYIoNIeM ceance oOirydeHus. Cunraercs, yto uMeHHo SIPS, a He
arnonro3, MPeuMyIECTBEHHO UHAYIUpyeTcs B kieTkax MI'b nocne paauo-
n xumuorepanuu. CTapeHHE OIyXOJNEBBIX KJIETOK TIOABISET pOCT
OITyXOJIM, OCTAaHABJIHMBAs MACCOBYIO MPOMU(EPALNIO H yBEININABAs ITaHCHI
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Ha DIMMHHAIMIO OIYXOJIEBBIX KIIETOK MMMYHHOUM cuctemoil [4]. Pomp
CTapeHHsl B IPOrPECCUPOBAHUU OIYXOJIM U YCTOWYMBOCTH OIYXOJEBBIX
KJIETOK K BozzaevcTBuio MU 1o cux mop mosHOCThIO HE U3YyUEHO U OCTAETCs
CHOpHBIM. Bompocsl, kak HHAYIMPOBAaTh CTAPEHUE OIYXOJEBBIX KJIETOK U
Kakhe XapakTepUCTUKHU CTapelolMX KJIeToK obecrmedar Haubonee
0€30MacHyI0 TEePaleBTUUECKYIO CTPATETHIO JIEUEHHUS OITyXOJIM, HAXOAATCS B
CTaJuM TINATENBHOTO M3ydeHHs. B To BpeMs Kak CyIIECTBYIOT
yOenmuTenbHBIE — JOKA3aTeNbCTBA  BIMAHUS  4YWClIa  Maccakel  Ha
37I0Ka4€CTBEHHbIE TEPBUYHbIE KJIETKH WM KJIETOYHbIE JHHUHU, TOpa3io
MEHbILIE U3BECTHO O TOM, KaK 3TH W3MEHEHHUS BIUAIOT Ha 0€30IacHOCTb U
ACCOIMMPOBAaHHBIA CO CTapeHHeM cekpeTopHbiii ¢enotun (SASP),
(hakTOppl, KOTOphIEe HEOOXOJMMBI JJIS TOTO, YTOOBI BakKIMHA Ha OCHOBE
CTaperoluX KIEeTOK Obla 3(PQeKTHUBHOM mpoTuB omyxonu. Hacrosmiee
HCcIieJOBaHNE OBUIO HANpaBJICHO HAa M3YyUCHHE BIMSHMS YHCIA Taccaken
Ha CIOCOOHOCTh K CaMOOOHOBJICHUIO, PAIMOPE3UCTCHTHOCTh U CTapeHHE
Ppa3IMYHBIX NOMyIAnui kKi1eTok MI'b npy KpaTkOBpeMEHHOM M IITUTETBHOM
KyabTUBUpOBaHUU. C 3TOW LEJIbI0 MBI CPaBHUJIM PagHoOHOIOTHYECKHE
3¢ PEeKTHl PEHTTEHOBCKOTO HM3IYyYeHHS Ha JIByX H30TCHHBIX KIIETOYHBIX
nuHusax U87 venoseka: US7L, MUHUMANBHO KyJABTUBUPYEMBIC KIETKH (<15
naccakeil mocie NoiydyeHuss W3 AMEpPUKAaHCKOM KOJUIEKLMM THUIIOBBIX
kyastyp (ATCC) u U87H, anutenbHO KyJIbTHBHpYeMble KiIeTKH (>3 jer
HENPEpBIBHOTO KyIbTUBUpOBaHus mocie nomydeHus uz ATCC). Knerku
US7L mnponeMOHCTpHpPOBAIHA J0303aBHCHMBIE W3MEHEHUS IPU3HAKOB
NIPEeKIAEBPEMEHHOIO  cTapeHus, BbI3BaHHoro WM. Oxu  Bximroyanu
YBEJIMYEHHUE JTOJIU aCCOLMUPOBAHHBIX CO CTapeHHeM [-rajakTo3uaassl (SA-
B-Gal)-o3UTHBHBIX KIJIETOK W COIYTCTByIOIee CcHIDKeHue naonu Ki67-
MO3UTHBHBIX KJIETOK M MeTa0ONMYeCKH aKTHBHBIX KIETOK. OmgHako
pe3ynbTaTthl  KJIOHOT€HHOIO TECTa CBUIETENbCTBOBAJIM, O TOM YTO
peNpONYKTUBHAs  BbDKMBAaeMOCTb  OOJNyYEHHBIX  KPaTKOBPEMEHHO
KyJIbTHBUpPYeMBbIX KJIeToK U87L Oblia BBINIE MO CPaBHEHUIO C JIUTEIHHO
KynsTuBUpyeMbiMu KieTkamu U87H. Hampotus, oOnydYeHHBIC ATUTEIHHO
KynsTuBupyeMble kietkn US7H xapakTepH30BajuCh J10303aBUCUMBIM
YBEJIMYEHUEM [JOJIM MHOTOSIEPHBIX THUIAHTCKUX OITyXOJEBBIX KJIETOK
(MI'OK), JEMOHCTPUPY pu 3TOM Gostee BBICOKYIO
PanuoOvyBCTBUTENHFHOCTE (O0Jiee HI3KOE€ CaMOOOHOBIICHHE) U 3HAUYUTEILHO
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CHIDKCHHYIO JIONIO KIIeTOK, pemmmupytomux JHK, mo cpaBHeHmio c
KPaTKOBPEMECHHO KYJIETHBUPYEMBIMH KJICTKaMH US7L.
KonpgunuonupopanHas — KyineTypaibHas cpena u3  kietok  UR7H
WHAYIMPOBaja 3HAYUTEIbHOE MOBBIIeHNE o SA-B-Gal+ kimetoxk US7L
[0 MapaKkpUHHBIMY MeXaHuW3My. Haiim naHHbIC CBHICTENBCTBYIOT O TOM,
9T0 OONyYEeHHBIE MTUTENBFHO KyIbTHBHpYyeMble KieTku MI'B moryT ObITh
HUCIIOJIB30BaHbl IJId pa3pa60TKI/1 BaKIMHBI MNPOTUB OITYXOJIW Ha OCHOBC
CTapCIONINX KIIETOK.
CHnucok HCIOJIb30BAHHBIX HCTOYHHKOB:

1. Villa, S. Radiation and concomitant chemotherapy for patients with
glioblastoma multiforme / S. Villa, C. Balana, S. Comas // Chin. J.
Cancer. — 2014. - V. 33. — P. 25-31.

2. TIrradiation induces glioblastoma cell senescence and senescence-
associated secretory phenotype / H. Y. Jeon, J. K. Kim, S. W. Ham [et
al.] // Tumour Biol. —2016. — V. 37. — P. 5857-5867.

3. Advances in Radiotherapy for Glioblastoma / J. Mann,
R. Ramakrishna, R. Magge, A. G. Wernicke // Front. Neurol. — 2017. —
V. 8. —P. 748.

4. Oncogenic ras provokes premature cell senescence associated with
accumulation of p53 and pl6INK4a / M. Serrano, A.W. Lin,
M. E. McCurrach [et al.] // Cell. — 1997. — V. 88. — P. 593-602.

BBIJIEJIEHME °"Y U3 CMECH *’Sr/”’Y HA TBEPJTO®A3HBIX
SKCTPATEHTAX JIJISI CHHTE3A TEPAIIEBTUYECKHX
PAJIMO®APMAIIEBTUUYECKHUX ITPEIIAPATOB

H.A. bonbmaxosa, A.A JlapeHKkoB

@I'BY I'HI ®MFBIL] um. A. U. Bypuassna ®PMBEA Poccuu, Mockea, P®

Y sBIseTCSA OHUM M3 KITIOYEBBIX TEPANeBTHYECKHX PaIHOHYKIH/IOB,
UCIOJb3YEMBIX CErOAHA B MMPOBOH KIMHMUYECKOW mpakrtuke. I'naBHOM
3amaveil 1A yCHEemHOrOo M 0e30macHOro MPHUMEHEHHs IIperaparos,
CHHTE3MpYEMBIX Ha OCHOBE 'Y, SBIAETCS HEOOXOTMMOCTH JOCTHIKEHHS
BBICOKOH paJlMOHYKIMIHOM YUCTOTHL. B COOTBETCTBUM € (hapMaKoONeHHbIMU
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CTAHZAPTAMH TIpUMech CTpoHIWA-90 B pactBopax 'Y ams cuHTe3a PDII
noikHa ObiTh He Gonee 0,002% ot aktuHOCTH Y, MOCKOJIBKY “Sr nmeer
CBOIWCTBO HAKAIUIMBAThCS B KOCTHOW TKaHHW W MPHUBOJHT K CYIIECTBEHHBIM
JO30BBIM HAarpy3kaM Ha KOCTHBIH Mo3r. IloaTroMy oco0oe BHHMaHHE
yhensercs ~— MeTojaM  TOJydeHHs — OpemapatoB 'Y  BBICOKOIA
PaAMOXUMHUYECKON U PaAMOHYKIHIHON YUCTOTHI.

B nmannHO# paboTre OBUIO peEIIEHO MNEpeHTH K MOHCKY METOAUKH
paszeneHus Ha TBEpHO(a3HBIX JKCTpareHTax, Tak Kak JaHHAas METOIUKA
coyeTaeT B ce0e CENEKTUBHOCTh KHUIKOCTHOM IKCTPAKIUH C MPOCTOTOM
omeparuii KoJOHOYHOW xpomatorpaduu. [loaTBepkIeHa NPHUTOIHOCTH
opuruHanbHoi cmomsl OASIS-HLB (OASIS® HLB Waters, CIIIA),
AMIPETHUPOBAHHON JU-2-3THirekcuipochoproit  kuciortoit (231 @K,
HDEHP), nnst Beiaenenus uttpus-90 m3 cmecu °Sr/”°Y. B Tammeme c
HLB-HDEHP nnsi [1OMOJHUTENHFHOM OYMCTKA PacTBOPOB HTTPHs-90
MPEIOKEHO MCIONB30BaTh TBepaodasHbiii skcTpareHT TK221 (TrisKem
International, Opannus), KOTOPBIA MpEeACTaBISAET coboit
WMIPErHUPOBAHHYI0 Ha WHEPTHBI HOCUTENb CMECh IUTIHMKOJIbaMHIA U
¢dochunoKCHIA.

OnpezeneHpl  ONTUMAIBHBIE  YCIOBHS — pasfelieHUus  MyTeM
uccneoBaHus  Kod(pQUUMEHTOB  pachpeneneHus Y # St Ha
TBepa0(a3HBIX IKCTpAareHTax, B pe3yjbTaTe 4ero Oblia mpeaiokeHa cxema
nocienoBarensHoro Beiaenenus uttpusi-90 na HLB-HDEHP u TK221 u3
€ro CMeCH C MaTepUHCKUM cTpoHIHeM-90. B xone cepun 3KCIEpUMEHTOB
MOKa3aHa TOCTATOYHO BEICOKAs 9((PEKTUBHOCTD pa3JelICHUs TeHepaTOPHON
mapsl  °Sr/”’Y, KoTopas XapakTepusyercsi CTAOMILHBIMH BBIXOJAAMH
nodepHero paguonykanaa. Ipumecs *’St B rOTOBBIX pacTBOPax HTTPHs-90
YAOBIETBOPAET TpeOoBaHUAM PapMakoneu.

Ha mpumepe Bekropnoit monekynsl DOTA-TATE mokazano, 4rto
TOTyJaeMble M0 Pa3paGoTaHHOMY CIoco0y pacTBOpsI 'Y NPUTOAHBI JUIA
CHHTE3a paguodapMIIpenapaToB HaUISKaIIero KadecTBa. Pe3ynbTaTsl
NOATBEpX/IeHbl yeremHbM cunte3oM [Y]Y-DOTATATE ¢ pasnuunoit
KOHIeHTpauuel npekypcopa. Mccnenosana 3aBucumocts PXUY npenapara
OT BpEMEHHM WHKYOUPOBaHHS PpEaKIUOHHOH CMECH C pa3IHyHBIMHU
KOHIIEHTpanusMu OydepHoro arenta. OnpeneneHbl ONTHMANbHBIE YCIOBHS
MIPOBEACHUS CHHTE3A.
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CPABHEHUE PAJIMONPOTEKTOPHBIX CBOMCTB
PUBOKCUHA (MHO3UHA) U UHAPAJIMHA ITPH
MNPOPUITAKTHYECKOM BBEJEHNU MBIINAM

B 1O3UPOBKE 100 MI'/KT

JLLA. BoanOBl’2, JL.A. Pomomus', O.B. Hukurenko',
T.M. Beruxosa', 10.A. 3p1/m0}3a1, E.AO. Poxmonosa'”

'@IBY T HI] ®DMBI] um. A.1. Bypnazsna ®PMBA Poccuu, 2. Mockea, PD
2 ®I'BOY BO «POCBHUOTEX», 2. Mockea, PD

AkTtyanbHocTh. [lo npuunHE TOKCHYECKOrO JIEHCTBUS HAa OpPraHU3M
OOJIPIIMHCTBA PaTUONPOTEKTOPOB IMOUCK OE3BPEIHBIX IPEIapaToB BEChbMa
aktyajgeH. JlocraToyHoe 4YHCIO pabOT TOCBALICHO PaJAHO3aIIUTHBIM
CBOlicTBAaM puOOHyKJeo3uaa pubokcwHa (mHO3MHA) [1].  Om;Hako
WCCIICJIOBAaHUM 110 CPaBHEHHIO HEMOCPEACTBEHHO PaJUuONPOTEKTOPHBIX
CBOHMCTB pHOOKCHHA ¥ JTaJOHHOTO Ipernapara, HaupuMep, HHIpaInHa, 0
TECTY BBKHBAEMOCTH OOJyUYEHHBIX KUBOTHBIX IO HACTOSILETO BPEMEHH He
MIPOBOJIAIIOCH.

Heuablo uccnenoBaHuss ObUIO CpaBHEHHE PaJAMO3AILUTHBIX CBOUCTB
puOOKCHHA W HWHOpPAINHA B DKCIIEPUMEHTE I10 BEDKHBAEMOCTH MBIIIEH,
MOJIBEPTHYTHIX OOJIYYEHUIO PEHTIT€HOBCKUM U3TY4YESHUEM.

Metongonorus. DxcriepuMmenT npoBoamics Ha 200 camimax MbIIen
nuaun ICR (CD-1) SPF xarteropuu B JABYX MOBTOPHOCTSAX. KUBOTHBIE
OBUTH pa3JiesieHbl Ha CIEAYIOUINE TPYIIIbI, paHIOMH3UPOBAHHBIC TI0 Macce
Tena, mo 10 ocoleii: BUBapHBII KOHTPOJIb, HE TIOABEPTHYTHIH BO3IEHCTBUIO
IpenapaTroB U OOIyYCHUIO, KOHTPOIb OOIYYEHUs, ITOIBEPTHYTHIN TOJIBKO
PEHTI€HOBCKOMY  M3JIy4eHHio B jgo3ax 6,0, 6,5 wu 6,751D,
JKCIIEPUMEHTAIbHbIE TPYMIBI, MOABEPrHYThIE OOMYyYEHHIO B YyKa3aHHBIX
Jl03aX C MpeABapUTEIHLHBIM BBEJCHHEM pHOOKCHHA B 03upoBke 100 MKr/T
Macchl Tella WM HHApanuHa B no3upoBke 100 Mkr/r. BepkuBaeMocTh
oneHnBany 3a 30 CyTOK 1mocie o0TydeHus..

OcHoBHOM napameTp 3¢ (HEeKTUBHOCTH PaJUOIPOTEKTOPA - 3TO (HaKTOP
mmenerns 1036l (OUJ]), kKoTophlii ompenensics Kak OTHOIICHHE O3B
W3TYYEHHUs, BBI3BIBAIOIIEH THOENb MOJOBUHBI OONYYEHHBIX >KMBOTHBIX,
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MOJTYYMBIINX TIperapar, K J03¢ W3IydCHUs, BBI3BIBaOmeld THOENDb

MIOJIOBUHEI 00JTy4EHHBIX )KHUBOTHBIX 0€3 BBEICHUS Mperapara.

Pesyasrtar. IlpuMeHeHne wHApaiwHa mepe] oOIydeHHeM B J03aX
6,0Ip, 65Ip m 6,75Tp mnpuBeNo K CTaTUCTUYECKH 3HAYUMOMY
YBEIHYCHUIO BBDKMBAEMOCTU JKHBOTHBIX II0 CpPaBHEHUIO C TPYIIIOH,
MoJTy4yaBIiliel pHOOKCHH W Tpymmoi ob6mydéHHoro koHTposiss (p <0,05,
kpurepuii x°). ITo pesynbTaTaM MpOBEICHHBIX SKCIIEPUMEHTOB HAMU OBLIN
paccunranbl mokazatenmun DU/ s mHApamMHA W PHOOKCHHA C
WCIIOJIb30BAHUEM YPaBHEHUH, MOTY4YEHHBIX MpoOUT-aHAINM30M 10 DUHHH.
[okazarenmn ¢akTopa W3MEHEHHS O3Bl U HHIpPATUHA M PHOOKCHHA
cocraBmwiu coorBerctBerHo 1,8 wu 1,07. BBugy HegocTtaToyHOTrO
KOJIMYeCTBa  JaHHBIX, 3HaueHue ODUJ]  wHapammHa  sBISIETCS
SKCTPANosIUEl U HYXAAaeTcsd B JIONOJHUTENIBHON 3KCHEPUMEHTAIbHON
TIPOBEPKE.

3axiouenue. W3  pganHOro - pesyibrata  cienyer, — 4To
npoQUIAKTUIECKIEe MPUMECHEHHE pPHOOKCHHA TIPH BHYTPUOPIOIIMHHOM
BBEJCHMH B YCJIOBUSX, OIMCAHHBIX B HacTosAmed pabore, s
HUBEJIMPOBAHMS MOCIEACTBINA OOIydCHUS HEIb3sI CUNTATh Y(PPEKTUBHBIM.
OpHako [aHHOE BELIECTBO 3a CUET paJAUOMOAYJIATOPHBIX CBOMCTB,
OIMMCAaHHBIX paHee B juTeparype [1], 1 HU3KOH XUMHIECKOH TOKCHIHOCTU
[2] MoxeT OBITh TOJE3HO AN CHUKEHHS HETaTHUBHBIX MOCIEICTBUHA
BO3JICHCTBUS HWOHW3UPYIONIETO W3IYYCHUS TPH MPUMEHEHUH I10CIe
00Ty4eHusl.

HccnenoBanue BBIOTHEHO 3a CUET IpaHTa POCCHIICKOTO HAy4HOIO
¢donma Ne 23-24-00383, https://rscf.ru/project/23-24-00383/.

CHHCOK UCII0/Ib30BAHHBIX MCTOYHUKOB:

1. T'yaHO3MH M MHO3WH KaK HPUPOTHBIC T€HOIPOTEKTOPHI U KIETOK
KPOBH MBIIIEH MNpU BO3AEHCTBUM PEHITCHOBCKOTO U3JIydeHUs /
C.B.Tyakos, O.lO.T'ynkoBa, W.H. llltapkman, [u ap.] //
Pamuanmonnas ouosorus. Pagunoskonorus. — 2006. — T. 46. — Ne 6. —
C. 713-718.

2. Eliseev, V.V. Comparative study of antihypoxic properties of some
nucleosides and nucleotides / V. V. Eliseev, B.L.Marikhina //
Pharmaceutical Chemistry Journal. — 1986. — V. 20. — P. 160-162.
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PAIMOBUOJIOTUYECKHUE 3®®EKTbHI Y MBIIIEN B
YCJIOBUAX ITUIMEBOI'O Or'PAHUYEHUSA

T.M. BBI'—IKOBal’z, O.B. HI/IKI/ITCHKOI’z,
T.A. Kapaysosa', I.E. Aunpuanosa’, A.A. Visauos'”

"orey r. HI] @MBL] um. A.1. Bypnazana ®MBA Poccuu, . Mockea, PD
I HI] P® — UMBII PAH, 2. Mocksa, P®

Octpeiii gedunut nutanus (TOJIOJaHUE) Yy YENIOBEKAa W KUBOTHBIX
o0ycnaBnuBaeT KaTacTpouyecKkne HapylleHHs: OOMEeHa BeleCTB B
pasNuMuHBIX ~ cucTeMax opraHusma [1]. B oskchmepumeHTax — Ha
MHKpPOOpPraHU3Max MOKa3aHo, YTO BHIpAIIMBAHUE OAKTEPHH M APOXOKEH Ha
TOJIONHBIX ~ NHUTATENBHBIX  cpedax oOeclieuMBaeT MOBBINICHHE  UX
paxuope3ncTeHTHOCTH [2]. M3BecTHO, UTO pa3HOOOpa3HbIE JUETHI, a TAKXKE
TOJIOaHKE CIIOCOOHBI CYIIECTBEHHO M3MEHHTH PEaKTHBHOCTH OpraHM3Ma
[1]. B moctymHO#1 uTEepaType MBI BCTPETWIN €ANHIYHOE coobmienue [3] o
BO3MOXKHOCTH TO3UTHBHOTO BIUSHUS TPEPHIBUCTOIO TOJOMAHUS Mepen
o0JlyyeHHeM Ha TEUeHHE JTyueBOrO MOpaxeHUs. M3BeCTHO oTsromiaroriee
NCWCTBUE CHIDKCHHOTO IHTAHHUS OOJTYyYEHHBIX >XMBOTHBIX Ha TEUCHHE
nmy4deBoi OosesHu [4].

Heaplo Hamell paboTHI CTajJO HCCICNOBAHHME BIUSHUS CHCTEMHBIX
HapyHICHI/II‘/‘I, Pa3BUBAIOIINXCS B YCIOBUAX I[e(bI/IU,I/ITa IMATaHUs B OPpraHu3me
JKUBOTHBIX, Ha OJIMH W3 OCHOBHBIX PaHOOMOJIOTHYECKUX IPPEKTOB —
OUTOrCHETUYECKHE TIOBPEKICHUS.

Matepuajdbl U MeTOABI: OKCICPHMEHTHI BBIIOJHEHBI HA CaMKax
aytopennbix meimei ICR (CD-1), SPF-kateropun ¢ maccoii Tena 29-38 r.
XKuBoTtHBIe Haxommwmuch B ycioBusax SPF-BuBapws, perymmpoBaHus
CBETOBOI'0 peXuMa, Ipu Temreparype 22-23°C, conepxaiuch o 5 ocodei,
UMENN CBOOOJHBIH JOCTY K OpHKETHPOBAaHHOMY KOPMY H BOZE.
Hcnons3oBamu kopM «Hapay At MEJIKUX 1a00paTOPHBIX TPBI3YHOB.

Oo6nyyenne: OJHOKpaTHOE KpPaTKOBPEMEHHOE JIOP30-BEHTPAJIbHOE
TOTalbHOE OOJlydeHUE MBIIMIEH OCYLIECTBISIM Ha PEHTI€HOBCKOM
6nonornyeckoit ycranoske PYb PYCT-M1 npu manpspxennn 200 kB, Tok
mydka 2x5MA, ¢GWIBTp amiOMHHHEBBIH 1,5 MM. MoIHOCTE H03BI B
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koHTeiHepe ¢ Mbimamu 0,85 ['p/mun £ 10%. Jlo3a oOiryueHus cocTaBisia
2Tp. Hdns MomenupoBaHHWsS MUIICBOrO Je(QHUIUTa WCIOIH30BAIU 3
BapHaHTa paloHa MuTaHus (Ha 5 mbliieid): 0e3 orpaHuueHud (KOHTPOJIb)
— 40 1/cyt (rp. 1); 10 /eyt (rp. 2); 2 r/cyt (tp. 3). Ha Takom pexrme
MBI HaXxoAwiuch B TeueHue 10 gueit. Tpu apyrue rpynmsr (4, 5, 6-51)
COIEPKAIUCh HA TOM JK€ PEKUME M 3aTeM MOIBEPIIIUCH o0imyueHmto. Jis
OLICHKKA paanobuonorudeckoro sddexra oOIydYeHUS HCIOIb30BAIH
MOKa3aTeNu: o0MmepU3NOIOTHYecKre (JMHAMHUKA MacChl Teja, KOTHIECTBO
BBIITUBAEMOUN  JKMJIKOCTH  (€XKEJHEBHO), COCTOSHHE JIOKOMOTOPHOM
aktuBHOCTH (CJJA) B «OTKPBITOM IOJIE», CHJIA CKEIECTHOH MYCKYJIaTyphl
(mo cuie 3axBara MepeIHUX KOHEYHOCTEH);, WMMYHOT'€MAaTOJIOTHYECKUE
(KoMMYecTBO JEUKONUTOB B TMEpU(EpPHUEcKOl KpoBH, Macca THMyca U
CeJIe3eHKU (oOMmEenpUHATHIMU METOJJaMH); LUTOT€HETHYECKUE:
ONpeNeieHue YPOBHS  XPOMOCOMHBIX —abeppammii  aHa-TenodasHbIM
MeToznoM. CTatuctuueckas o0paboTka MpoBeAeHa ¢ MOMOIIBI0 KPUTEPHEB
Creronenra 1 ManHa-YUTHH.

PesyabTaTsl: HaGmonenue 3a >KMBOTHBIMH B TeueHue 10 nmHeit no
o0JTydeHHs TOKa3ajo, YTo B Ipymmax, momydaBmmx 10T um 2T B CyTKH,
MBIIIY TOEIAIA KOPM TOJIHOCTBIO, B TO Bpems kKak 40T mpeBbimana
CYTOYHYI0O TOTPeOHOCTh, KOTOpas B CpeiHeM cocTaBmia 25+1T.
CrnenoBateibHO, Yy OCTaJbHBIX MBILIEH €XEAHEBHAS MOPLHs COCTaBIsAIa
40% (10r/cyt) m 8% (2r1/cyT) oT moTpeOHOCTH. Y STHX >KHBOTHBIX
OTMEYEHO MPOrPECCUBHOE CHIXKEHUE Macchl Tena — K 10 cytkam (Ha 14% u
27%), Konu4yecTBa BbINMBaeMoH xuaKocTu (Ha 6% u 31%). Ilokazarenu Ha
10 cyr CA B rp. 2 u 3 mpeBblanu ypoBeHb B KoHTpose (Tp. 1), cuma
3axBara IpH 0oJee KEeCTKOM parrone (Tp. 3) Obla MOBHIICHA U HAIIPOTHB
— CHWXEHa y moiydaBmux Oonbmie kopma (10 r, rp. 2). Y Mblmei ¢
IeUIITOM THTAaHUS OTMECUCHO CHIDKCHHE HMMYHO-TEMAaTOJIOTHYECKUX
mokaszaTeneil (JIEHKOIMTBI, Macca THMyca U CeJle3eHKH), Hauboiee
BEIpaXeHHOE B TP. 3. [10 OTJENBEHBIM TO3HIIUSAM Pa3IHYKsI CTATHCTUYCCKU
3HAYUMEI 110 CPaBHEHHIO C ITONYYaBIIMMH MTOJHOIICHHBIH panuoH (rp. 1 u
4). OueHka cOCTOSHHUS MBbIlIel depe3 18 dacoB mocie oOaydeHus: B 103€
2 I'p moka3zana, 4YTO Macca Teja MO OTHOIICHHWIO K 3aperHCTPUPOBAHHOU
HakaHyHe CHHU3WIach Ha 6,6% (rp. 4), 17% (rp. 5) u 28% (rp. 6).
KonmuuecTBo NEHKOIMTOB COCTABMIO COOTBETCTBEHHO TEM K€ TPYIIIaM
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2,3+0,1x10%/1; 1,8+0,1; 1,3+0,1 (pazmuumst ¢ rp. 4 CTaTUCTUYECKH
3HaunMebl, p < 0,01). Macca Tumyca U cele3eHKH BO BCEX TpyMIax Oblia
CHIDKEHa, HanOoJiee 3HAaYUTENBHO B Ip. 6, pallMoOH KOTOpoi cocTaBisin 8%
oT (u3HoIOrNIecKoit HopMel. Y momydaBomx 40% (rp. 5) oTH moka3zarenu
COOTBETCTBOBAJIM M3MEHEHUSM Y MBIIIEH, NUTAaBIIMXCS 0€3 OrpaHu4eHui
(rp. 3). MutoTHYecKkuil MHAEKC B TPYIIEe C MHHAMAIBHBIM MUTaHUEM
(tp. 3) camsuncs ¢ 1,43+0,02% y KOHTPOIBHBIX KUBOTHEIX A0 1,02+0,03%,
TOTJIa KaK MPH YMEPEHHOM roJyionanuu (rp. 2) 0su1 Ha ypoBHe 1,35+0,6%.
Yacrora abeppaHTHBIX aHa-Tesnoda3 y MONyYaBIIMX MUHUMAJIbHBIA KOPM
MBI OKa3anach HECKONbKO Bbime — 2,38+0,7% mporus 1,54+0,63% B
KOHTpOJIe. DTH JaHHBIE COTJIACYIOTCA C pe3ylbTaTaMd MHUKPOSIAEPHOTO
tecta. Yepes 18 gacoB mociie 00IydeHNs] MUTOTHUECKUN HWHIEKC CHU3UIICS
BO Bcex rpynmax 1o yposus 0,8-0,83%. Uucio XxpoMOCOMHBIX abeppauuii y
nuTaBIuXcs 0e3 orpaHumueHui (Tp. 4) okasanock Boie 28,8+3,35%, yem B
TpymIe C TMOHMKEHHBIM W MHHHUMAJNBHBIM IUTaHHEM (COOTBETCTBEHHO
19,9240,94% u 18,6+3,03%).

3akniouenune: lVccrnenoBaHus —LMTOTEHETUYECKOTO CTaTryca vy
HEOOJIY4CHHBIX JKMBOTHBIX IPOJEMOHCTPHUPOBAIM 3aBHUCUMOCTh €0
ToKaszaTesiell OT ypoBHS HeaoeqaHus. B 9acTHOCTHM yCTaHOBJIEHO, 4YTO
HEKOTOPOE OTrpaHWYCHHWE NHTAaHWS OKa3bIBAaCT NO3UTHBHOE BIMSHHE!
MOBBIIIAETCS MHUTOTHYECKass aKTHMBHOCTb KIETOK KOCTHOIO MoO3ra u
CHI)KAaeTCd YPOBEHb IIUTOreHeTHuUecKux HapymeHuil. Ilociemyromee
o0JTydeHHEe OKHUAAeMO CHU3IIO HpOoJH(epaTHBHYIO CHOCOOHOCTH KIIETOK
KOCTHOTO MO3Ta, OJJHAKO OTPaHMYCHHE NMHUTAHMS OJArONPUSTHO IMOBIHSIIO
Ha YUCJIO XPOMOCOMHBIX adeppauuii (MOCThI + (hparMeHThl).

CyMMHpPYsl BBIIIEU3IOKEHHOE, CIEAYET OTMETHUTh, YTO HEIOCTATOK
MUTAaHUS DKCIIEPUMEHTAIBHBIX JKUBOTHBIX 3aKOHOMEPHO MPUBOIOHUT K
HN3MEHEHHSM X JKU3HEHHOTO CTaTyca, B TOM YHCIIE ¥ K IUTOT€HETHICCKIM
HW3MEHEHHSAM B KOCTHOM Mo3re. llomydeHHble NaHHbIE Jal0T OCHOBAaHHUE
mojlarath, 4ro IyTeM YMEPEHHOTO OTPaHWYEHHUS CYTOYHOI'O paldoHa
MOYKHO TIOBBICHUTH PaJIHOPE3UCTEHTHOCTH KIETOK KOCTHOTO MO3Ta, a TakxkKe
HMMYHOKOMIIETEHTHBIX ~ KJIETOK THMyca W  ceJie3eHKH. JlaHHbIe
OOCTOATENILCTBA OTKPBIBAIOT NPUHLMIIHAIBGHO HOBBIA IyTh MOBBILICHUS
PaaHOPE3UCTEHTHOCTH MJICKOITUTAIOIIUX.
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CHHCOK UCTO0JIb30BAHHBIX HICTOYHUKOB:

1. [ueronmorms: PykoBomctBo (CmyTHHK Bpawa) / TMOHX pemakiuen
A. 10. bapanosckoro. — 3-¢ wuzn., mepepab. u jgom. — CaHKT-
[TerepOypr: [Tutep, 2012. — 1072 c.

2. bak, 3.M. OcHossl paguobuonoruu / [lep. ¢ aurn. b. U. I'earpunosuy
[u ap.]; mox pex. u ¢ npenuci. 5. M. Bapmasckoro [u ap.]. — Mocksa:
W3narenscTBO MHOCTpaHHOM uTeparypsl, 1963. — 500 c.

3. Kozubik, A. Protective effect of intermittent fasting on the mortality of
gamma-irradiated mice / A. Kozubik, M. Pospisil // Strahlentherapie. —
1982. — V. 158. — Ne 12. — P. 734-738.

4. Acramesa, H.II. Bnumsaume o00mydeHHss U TOJOAAaHHS  Ha
(u3noNOTNUeCKe, KIMHUYECKNE, OWOXMMHYECKHE TOKA3aTelIH M
BOCIIPOM3BOAMUTENbHBIE  KauecTBa  TEMOK  (dKCIEpUMEHTaJIbHbIE
uccnenoanusi) / H. I1. Acramesa, JI. H. Yabsauenko // Paguarus u
puck. —2017. —T.26. —Ne 4. — C. 132-144.

PETPOCHEKTHUBHbBII AHAJIA3 YACTOTHI XPOMOCOMHBIX
ABEPPAIIMI B TUM®OIIUTAX KPOBU PABGOTHUKOB
OBBEKTOB UCIIOJIb30BAHUA NOHU3HUPYIOIIEI'O
HN3JIYUYEHUS

T.B. Bumaesckas, M.IO. LIpimieHkoBa,
J.C. Ucybaxosa, O.C. Lpimban

@I'BYH CEH Llenmp ®MBA Poccuu, 2. Cegepck, P®

B mHacrosmee Bpems uoHusmpytomee wusnydenue (M) Hamuio
IIMPOKOE TIPUMEHEHHE B PA3MHIHBIX cepax AEsTeTBHOCTH YelIoBeKa (OT
aTOMHOI SHEPreTHKH 10 HCHOJIb30BAHMS B MEIUIMHCKON JHarHOCTHKE
wii Jedenuu). BemeactBue 3TOoro ocoboe BHUMAaHUE CTOHT YICIUTH
paboTHHKaM, 4bsi TpO(EecCHOHANbHAs JesITeIbHOCTh cBs3aHa ¢ MU, mns
OIICHKA  MeauKo-Ononmornueckux  3pdekroB MM  ©  BO3MONKHBIX
pPaIUOTeHHBIX MOCIEACTBHI Ui OpraHU3Ma YeIOBeKa B ONMKaHIIeM HIIH
OTAAJIEHHOM IIEPUOJIE.
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Henp pa6oThl — TPOBECTH CPABHUTEIBHBIN aHANU3 YacTOTHI
XPOMOCOMHBIX abeppanuii (XA) B JuMmdonuTax KpoBH pabOTHHUKOB
00bekToB ucnons3oBanus U (OUMN) 8 2003 u 2018 rr.

B wuccienoBanue BKIIOYEHO 15 YCIOBHO 3IOpOBBIX PabOTHHUKOB
OUUMU (r. Cesepck). I'pynmy xonTpons coctaBunu pabotHuku OWMHNU,
koTtoppiM B 2003 T. TOpOBENEHO IUTOT€HETHYECKOE HCCIeIOBaHUE
TUMQOLUTOB KpoBH. ['pymnmy HCCIEIOBaHUS COCTaBHIM PaOOTHHUKH
OUNU, xotopeiMm B 2018 r. MOBTOPHO MPOBEAEHO IUTOTCHETHUECKOE
ucciegoBanue. B uccnenoBanun yyactBoBaid 10 My>KYMH M 5 >KEHIIMH,
Bo3pacT paborHukoB OMMM B rpynme KoHTpois coctaBun 37-64 rona,
Bo3pact padotaukos OMHWU rpymms! uccienoBanust — 52-78 mer.

OO0pa3upl KpOBH BCEX JOHOPOB KYIBTHBHUPOBAIH C MOCIEAYIOIIIM
MIPUTOTOBJIEHUEM IIMTOTEHETUYECKUX MpPENnapaToB MAJs OLEHKH YacTOTHI
XA. N3ygyanu metadasHble XpOMOCOMBI, OKpaIIeHHbIe KpacuTeneM [ uM3a
(uncno mpoaHATM3WUPOBAHHBIX MeTaazHBIX IJIACTUHOK y KaXJ0TO
pabotarka ONNU — we meree 300). YunurteiBamu XA, pacrio3HaBaeMble 03
KapUOTUIIHPOBAHUS: XpOMAaTHIHbIE (hparmMeHTsl, XPOMOCOMHBIE
(hparMeHThI, KOJIBIEBBIE U JUIICHTPUICCKHE XPOMOCOMEI.

[Ipu  CcpaBHUTENBPHOM  PETPOCIEKTUBHOM  aHAJIM3€  YacTOTHI
[UTOTCHETUYECKUX HAPYIICHUH B TUMQOoIUTax KpoBu padoTarnkos O
BbIsiBIIeHBI pasnuuud (p < 0,05) Mexay u3ydaeMbIMU IPYyNIIaMH 110 4acTOTe
XPOMATUAHBIX (PPArMEHTOB U TUIEHTPHUUECKUX XPOMOCOM. B wactHOCTH, B
rpymnIe HMCCIeJOBaHUsA, [0 CPAaBHEHMIO C TIPYMION KOHTPOJIs, BBIIBIEHO
CHIDKEHHE 4acTOThI XpoMaTtuaHbIX (hparmerToB (p = 0,0075) u mosbIieHne
4acTOThl JuUeHTpuyeckux xpomocoMm (p=0,0185). YacTtoTsl apyrux
M3ydeHHbIX THIOB XA (XpOMOCOMHBIE (parMeHTBI M  KOJIbIIEBBIC
XPOMOCOMBI) HE Pa3INYaIUCh MEXIY CPAaBHUBAEMbIMU I'PYIIIIaMHU.

IlpoBen€HHBII ~ PETPOCHEKTUBHBIA  LUTOTCHETHYECKUN  aHaIu3
MO3BOJISIET OLICHUTH BIUSHUE "MalbIX" 103 TeXHOreHHOro obnyyenus U B
TeueHne 15 Jer mnpodeccHOoHANBPHON NESATENbHOCTH W ONPEICIUTH
JUHAMUKY LUTOI€HETHUECKUX HapymeHud. IlomyyeHHble JaHHbIE MOXHO
WCIOJB30BaTh B HEIAX NPOPUIAKTHKK PAJUOTCHHBIX 3a00JeBaHHUN
nepconana OMWH, B yacTHOCTH, IPU OOHAPYKEHHU YBEIHUCHUS YaCTOTHI
XA B muMponmTax KpOBH MPOBOIUTH OoJiee TIIATEIBHOE HAOIIOJICHHE 32
COCTOSIHUEM 3/10pOBbsI B XOZI€ MEPUOIUUYECKUX MEAULIMHCKUX OCMOTPOB.
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OPI'AHM3AILIMSI, HAYYHBIN MTOJXO/I, UTOTU U
MNEPCHEKTUBBI JESATEJIBHOCTU MEXKBEJOMCTBEHHBIX
SKCHEPTHBIX COBETOB IO ITIPOBEJEHUIO SKCITEPTHU3bI
CBSI3U 3I0POBbS I'PAKJIAH POCCUMCKOM ®EJIEPALIAH,

MOCTPAJABIIUX OT PAJIMAIIMOHHOI'O BO3JIEMCTBUS

A.A. Brionosa, A.1O. bymmanos, A.C. Kpetos,
N.B. Brnacosa, A.A. JlomTeBa

@I'BY I'HI] ®MFIL] um. A.U. Bypnasana ®MBA Poccuu, e. Mockea, PD

B Houb Ha 26 ampens 1986 roma Ha 4YETBEPTOM 3SHEProOJIOKE
UepHoObUTbCKOM — aToMHOM  anektpoctanuud  (HADC)  mpousonuia
KpynHeimas B UCTOPUM MUPOBOM aTOMHOM 3HEPreTUKM aBapus. Yxke B
IepBble TOAbl IOCJIE aBapUM CTal0 OYEBUAHO, 4YTO YepHOObUIbCKas
KaracTpoa M ee MOCIEACTBHS €Ile MHOTO JIeT OyAyT OKa3bIBaTh CBOE
BIMSHME Ha 3[0pOBbE JIIOJEH, MOJABEPriIUXCA pPaJUallMOHHOMY
BO3/IeIICTBUIO, SKOJIOTHIO, SKOHOMUYECKOE Pa3BUTHE, AeMorpaduueckue u
COIMATBHO-TICHXOJIOTHYECKIE HPOLIECCHI B 3arps3HEHHBIX
PaAMOHYKIMIAMH TEPPUTOPUSIX.

Jns  peanuzanuy Mep COIHMAIBHOW 3aIIUTHI JIMI, ITOJyYHMBIIMX
(mepenecmux) JrydeByio OOJE3Hb W Ipyrue 3a0ONIEBaHUs, CBA3AaHHBIC C
paJualuOHHBIM BO3IECHCTBUEM BCIEACTBUE UEPHOOBUIBCKON KaTacTpO(b
unmi ¢ paboramMH TO JIMKBHOAIWH MOCIEACTBHHA KartacTpopsl Ha
UYepHoObinbeckoit ADC co3maHa ceTb MEXBEAOMCTBEHHBIX HSKCIEPTHBIX
coeeroB (MDOC) 1O YCTaHOBJICHUIO TPUYMHHOW CBS3U 3a00JIeBaHUS C
BO3/IEMCTBUEM HOHU3UPYIOLIETO U3TyUYEeHHUS.

MeKBeIOMCTBEHHBIC 3KCIEPTHBIE COBETHI MPOBOISAT IKCHEPTU3Y IO
YCTAaHOBJICHHUIO TPUINHHON CBSI3U 3a00JI€BaHIS, MHBAIUAHOCTH U CMEPTH B
pesynbTate BozaekcTBUs MU y rpaxnaH, mocTpajaBlIMX B pe3yJbTare
aBapun Ha UYepHOOBUIbCKOH ADC, TPOU3BOJCTBEHHOM OOBEIUHEHUU
"Mask", uCIBITaHUH siIEpHOro opyxus Ha CeMHUNaJaTHHCKOM ITOJHMIOHE,
XKUTEJICH 3arpsA3HEHHBIX TEPPUTOPUH, AeTeil 0OIydeHHBIX JINI], BETEPAHOB
moJpa3aeeHust 0co0oro prcKa.

YcTaHoOBIEeHHE TNPUUMHHON CBSI3M  pa3BUBIIMXCS  3a00JIeBaHMIA,
WHBJIWIHOCTH U CMEPTHU IpaxiaH ¢ BozneiictBuem WM ocymectsisercs
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MEXBEJJIOMCTBEHHBIMH dKCIEPTHBIMU coBeTamu (MOC) B COOTBETCTBHH C
[lepeunem 3aboneBaHuil, CBS3aHHBIX C PAaJUALIMOHHBIM BO3ACHUCTBHEM B
pesynbrare aBapun Ha UYADC Tlocranosnenue IIpaButenbcTBa
Poccwuiickoit denepanmm Ne 592 ot 04.11.2004 r).

JeiicTByromuii  mepeyeHb 3a00ieBaHWi, BO3HHKHOBEHHE WU
000CTpeHHE  KOTOpBIX  OOycioBIeHO  BosaeiictBuem MU HocuT
PEKOMEHIATENbHbIM XapakTep W B HACTOALIMA MOMEHT BKJIIOYAeT
CJICAYIONIIEe HO30JIOTHH:

1. HerepmunupoBannbie 3¢ dexTel  (3a00yieBaHUS  Pa3BUBAIOTCSA
TOJILKO TIPH TPEBBIINICHUH YCTAHOBJICHHOTO IOpPOTa TOJYYEHHOH O3B
nUn:

- Ocrtpas u xpoHnueckas ydeBast 6onesns (T66),

- MecrHoe Jy4eBoe mopaxenue (JIydeBbie oxxoru, L58),

- JlyueBas xatapakra (H26.8),

- Jlyuesoii runotupeos (E 03.8).

2. Croxactuueckue d3(QQexTsl (mopor 036l HE YCTaHOBIIEH;
3a007I€BaHHUs  PETUCTPUPYIOTCS Cpeaud  HEOONYyYEeHHOTO  HaceNeHUS;
BozzeiicTBue MU yBennunBaeT 4acToTy BOSHUKHOBEHUS 3a00JICBaHNS):

- Annactuyeckas anemus (D 61.2),

- HoBoo6Gpazosanus (C 00-D 48).

Ilo naHHBIM MPOBENEHHOrO aHAIN3a €XKEroIHbIX 0TueToB MOC P® 3a
niepuof ¢ 2016 mo 2022 rr. morydeHsl CleAyIoIee pe3ynbTaThl:

Bcero Obuio paccmorpeno 14 535 skcneprHbeix jgen. HaumbOonee
YaCTHIMH TNPUYMHAMH 3a00JICBaHMH, WHBATHIHOCTH M CMEPTH TpakIaH
MOCTpaIaBILINX oT pazuanoHHOro BO3/ICHCTBUS, SIBUJTUCD:
HoBooOpazoBanus (C00-D48) — 5281 oOpameHue, 0OJE3HH CHCTEMBI
kpoBooOpamenust (I00-199) — 2956 oOpamenwnii, Oolle3HM OPTraHOB
aeixaaus (JO0-J99) — 183 oOpamienus, 0OJE3HH OPraHOB MUIIEBAPCHUS
(K00-K93) — 164 obpamenus, 6one3nn HepBHOU cuctembl (G00-G99) —
109 obGparnieHwuii.

Crenyer  OTMETHTb, YTO  HEMOCPEICTBCHHBIMH  IPHYMHAMH
3a00JIeBaHUN, WHBAJIMAHOCTH W CMEPTU TpaxIaH, MOCTPAJaBUIMX OT
Bozzeiicteuss MU, B rpymme HoBooOpazoanuit C00-D48, seustorcs
31oKadecTBeHHbIe HOBooOpazosanust CO0-C97.
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PasButne 310KavyecTBEHHBIX HOBooOpazoBanuii (3HO) sBisercs
3¢ ¢dexkToM CcTOXacTHYeCKMM (BEPOATHOCTHBIM), TO €CTb OOJy4YeHHe
yBenuuuBaeT BeposTHOCTh pa3Butud 3HO y moctpagasmux. Onenka Ha
HHIUBHIYaNbHOM YpOBHE 3aTpyJHEHA B CBS3H C  OTCYTCTBHEM
creu(pUIecKuX MapKepoB paanaMoHHo-uHAynupoBanHoro 3HO.

OKCIIepTHBIE pEIICHUS NPUHAMAIOTCS Ha OCHOBE PE3yJIbTaTOB
KPYIHBIX MEXIyHapOIHbIX 3MUAEMHOIOTHUECKUX UCCIEIOBAHUM, KOTOPbIE
BBISIBJISIFOT MPEBBIIICHNE YaCTOTHI OITyXOJIEH PasiIMYHbIX JOKAIHN3aNi Hal
oxxumaeMoi. HecoMHEeHHBIM KaHIEporeHHbIM 3ddektom MU sBisercs
pasBUTHE  JIEHKO30B,  MHEIOJUCIUIACTHYECKUX  CHHAPOMOB,  paka
IIUTOBUIHOMN KeJe3bl U Jp. B To ke BpeMs B HCCIEAOBAHUAX HE MOIYICHO
yOeIUTENbHBIX JaHHBIX 00 YBEIMUYEHUH MOCIE OOMYdYEeHUs] YaCTOTHl TaKUX
ONMyXONeH  Kak  MelaHoMa,  JIUMQOTpaHylIeMaTo3,  XPOHHYECKHUN
TUMQOJIEHKO3, paK MIeHKU MaTKH, PaK MPeCTaTeIbHON KeJe3bl.

ONUIeMHONOTHYECKHE  JaHHBIC, HAKOIUIGHHBIE B  IIOCIICIHUE
JECSITUIETUS TPU HAOII0ACHUH 32 OOJIBIIMMU TPYINaMH 00TyYeHHBIX JIHII,
MO3BOJIIIOT ~ TIPEIIONAaraTh  3HAYWTENBHBIM  BKIAM  PagHAIlMOHHOTO
BO3JICHCTBUS B pa3BUTHE Yy HHUX 3a00NICBaHUI CepAeYHO-COCYIUCTON
CHCTeMbl (MIIEMHYECKOH OOJe3HHM cepAama u  IepeOpoBacKyIspHOI
00JIe3HN) B TOM CIIyJae, €CIH IOATBEP)KICHHAs] O0BbEKTHBHBIMI METOIAMHU
(uMTOreHeTUYECKHUI aHaIN3 U Ap.) J03a oOyueHust Obiia He menee 0,5 I'p.

Ha ocHOBaHWNH NOIyYeHHBIX JaHHBIX, pa3pab0TaHbI MPEUIOKESHUS TI0
COBEPIICHCTBOBAHUIO PAa0OTHI MEKBEIOMCTBEHHBIX 3KCIEPTHBIX COBETOB
IpU YCTAHOBJICHUHM MPUYNHHOM CBsI3M 3a00J€BaHU, WHBAIUAHOCTH U
CMEPTH TpakKAaH, IOABEPIIINXCS  PAJAUAIMOHHOMY  BO3ICHCTBHUIO
BenencTBUe UepHOOBUIBCKOH KaTacTpobl M APYTHX pagdalliOHHBIX
aBapmii. PazpaboTanbl mpemiokeHus 10 BHECEHUIO H3MEHEHUH B TIepeIeHb
3a00neBaHMi, CBA3aHHBIX C PAJUAIOHHBIM BO3JCHCTBHEM B pE3yiIbTaTe
BO3/ICHCTBUS paJMAllMOHHBIX (PaKTOPOB BCIIEACTBHE KaTacTpodel Ha
UYepHoObutbekoit ADC, aBapuu B 1957 rogy Ha NpoM3BOACTBEHHOM
o0beanHeHNN «Masik» 1 cOPOCOB PaAMOAKTUBHBIX OTXOOB B peKy Teua:

- Ocrtpas u xpoHudeckas rydeBas 6onesnb (T66),

- MecTHoe sryueBoe mopaxenue (JrydeBble oxoru, L58),

- JlyueBas xarapaxra (H26.8),

- Jlyuenoii runorupeos (E 03.8),
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- ArmracTudeckass aHEMHS, BBI3BaHHAs JPYTUMH  BHEIIHUMH
arentamu (D61.2),

- 3nokauecTBeHHBbIe HOBOOOpazoBanus (C00-C97),

- Hmemuueckas 6osie3ns cepana (120-125),

- Lepeb6poBackymsapusie 6one3nu (160-169).

BJIMSTHUE UHAPAJIMHA HA TUHAMUKY TEMIIEPATYPBI
TEJIA MBIIIEN [IPU OCTPOM JIVUEBOM BOJIE3HU

I0.A. 3p1/1n013a1’2, T.M. Beukosa'”, O.B. Hukurenko'”,
U.M. apdenona', T.A. Kapaynosa', A.A. Msanos"”

"®I'BY I'HI] ®MBI] um. A.HU. Bypnasana ®PMBA Poccuu, 2. Mockea, PD
>@IBYH @UI] XD nm. H.H. Cemenora PAH, . Mockea, P®
’ ®I'BYH I'HI] UMKEII PAH, 2. Mockea, PD

CHIDKCHHE TEMIIepaTyphl Tela MBIIEH Toclie OONyYeHHUS SIBISACTCS
O0BEKTHBHBIM  KpuTepueM ux acteHusanuu [CemupoBkun [.J1.,
BapabanoBa A.B., 2001; T'opuzonToB U.J1., 2017], Hapsay co CHIKCHHEM
MAacchl TeJa.

Ieabio 1aHHOM PabOTHI OBUIO HMCCIIEIOBAHUE AUHAMUKHI TEMITCPATYPBI
TeJIa MBILIEH, 3aIUIIEHHBIX PAJUONPOTEKTOPOM — UHAPAIUHOM, C LIEJIbI0
MOJTyYeHHS JJOTIOTHUTEIBHON KIIMHUYECKON HHTEPIIPETAIH O TIO3UTHBHOM
JIEWCTBUM PaIHOMPOTEKTOPA.

g HaOnmoqeHus 3a TeMIIepaTypoi Tella y MBIIIeH MbI UCIIOJIb30BaIN
PYYHOH TOPTaTHBHEBIN MH(pakpacHbli Tepmomerp Mapku GP-300 (Harbin
Xiande Technology Development), auamazon wusmepenuit 32-42,9°C,
npousBoautens: Kwuraii, TounHocts wusMmepenuil +0,2°C. W3mepenue
TeMITepaTypbl TMPOBOAWIN €XETHEBHO, B oOiacTu >kmBoTa. Maccy Ttena
JKUBOTHBIX M3MEPSUTH Yepe3 JACHb Ha AJIeKTPOHHBIX Becax SF-400 ¢ nenoit
nenenus 1 r.

Ob6nyuyenne wmbimieli-camioe ICR CD-1 SPF-kareropuu mpoBOAwiIN
onHokpatHo Ha ammapate PYCT-M1 B goze 7,0 I'p mpu MOITHOCTH [TO3BI
0,85 I'p/Mun. HHapanuH BBOAWIM BHYTpIKedygouHo mo 100 mr/kr B
ooreme 0,2 3a 30-35 muryT W 3a 10-15 MumHYT 10 OOIy4eHHs.
KoHTponbHBIM MbIIIaM BBOAMIN KUIITYEHYIO BOY.
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HawnGomnblee CHIKCHUE TEMIIEPATYpHI Tela Y MBIIIeH HaOJII0gaeTcs B
rpymie ¢ MpeIBapuTesIbHBIM BBeJeHHEM mpenapara 3a 30-35 MUHYT 10
oOiryueHus. B rpynme ¢ mpeaBapuTensHBIM BBEICHHEM HHApanuHa 3a 10-
15 MHHYT 70 OONYYEeHUs TaK K¢ NMPOUCXOAMUT KoJeOaHWE TeMIepaTyphl
Telda, HO OHO BBIPAXKEHO HE3HAUUTENbHO. B pasrap ocTpoil iyueBoi
0OJIE3HH TIPOMCXOJUT TOHWXKECHHE Temiepatypbl (HWke 32,5°C), duro
CBUJICTEJILCTBYET 00 acCTEeHM3alUU OKCIEPUMEHTANbHBIX XHBOTHBIX. B
BOCCTaHOBHTENBHBIN Iepro]] HabmoaaeTcst KojaedaHne TeMIeparypsl Tena,
9TO CBsA3aHO C THOenpl0 Hamboinee CIa0bIX JKUBOTHBIX. B Tpymme
KOHTPOJIBHBIX ~ KMBOTHBIX  MPOHMCXOJUT  KPUTUYECKOE TIOHIKCHHE
temriepaTypsl (Hke 32,5°C), 4TOo TOBOPHUT O CKOPOW THOETTH )KUBOTHBIX.

[Jannbie o Oonee BhIpa)KEHHOM CHM)KEHUH TEMIIePaTyphl Tejla MbIIIen
B TPYyIIE C MpeABapUTEIbHBIM BBeJAeHHEM HHApanuHa 3a 30-35 MuUHYT 10
00JIy4eHus 110 CpaBHEHHUIO C TPYNION BBeAeHUs npenapara 3a 10-15 munyt
710 00IydeHUsI MOATBEPKAAIOTCS JUHAMUKOI rubenn. Kymymnarusnas gons
BBDKMBUIMX JKUBOTHBIX B TpYIIE C MPEeIBAapUTEIbHBIM BBEICHHEM
mpenapara 3a 30-35 MuHYT OblIa CTATUCTHYECKH 3HAYMMO HIXKE TI0
CPaBHEHMIO C I'PYIION ¢ NpeABapUTEIbHBIM BBeeHUEM IpenapaTa 3a 10-
15 MuHyT.

Takum o0Opazom, TemrepaTypa Tejla IKCIIEPUMEHTAIBHBIX XKHBOTHBIX
MOXET SBISTHCS ITOMOJHHUTCIBHBIM KPHUTEPHEM OICHKH S(P(PEKTUBHOCTH
PaIUONPOTEKTOPHBIX MPEIAPATOB.

N3YYEHUE MOJIAMOP®HU3MA TEHOB WNTY PABOTHHUKOB,
MOJABEPTABIINXCA JJIUTEJILHOMY PATUALIMOHHOMY
BO3/EMCTBUIO

J.C. Ucybaxosa, O.C. L{pimban,
M.IO. LpmrenkoBa, T.B. BummaeBckas

@I'FYH CFH I{enmp ®MFBA Poccuu, 2. Cegepck, PD

WNT-0enku mpeactaBisitor  co00il  CeMEHCTBO CEKPETHUPYEMBIX,
MOJIU(UIIPOBAHHBIX JIMMUIAMH CUTHAIBHBIX TJIHKOMPOTEUHOB, KOTOPBIE
YYacTBYIOT B MEKKJICTOYHBIX B3aUMOJACHCTBHAX, IH(hepeHnnpoBKe,
nponudepanny, OCYHIECTBICHUH KOHTPOJS AaCHMMETPUYHOTO JICJICHUS
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KIeTok u ap. Kietkm denmoBeka IMO-pasHOMY  pearupyloT — Ha
TCHOTOKCHYECKOE BO3JCHCTBHE, 3aIlyCKash MEXaHH3MBI BOCCTAHOBIICHHS
WM KIETOYHOU rubenu 6e3 yiepOa 1 IesTebHOCTH oprann3Ma. Bmecte
C TeM WMeeTCs CYIICCTBEHHAs IOMyJSIHOHHAsS BapHaOEIBHOCTD
WHAUBUYAIbHOM PaaroOYyBCTBUTENBHOCTH YeNoBeKa, KOoTOpas
Oo0yCIIOBIICHa  TEHCTHYEeCKUMU  OcoOeHHOCTsIMH  opraHm3ma.  Or
WHAMBUIYATbHBIX ~ OCOOCHHOCTEH  KJIETOK  OpraHM3Ma  3aBUCHT
ouosormyeckuid  3pdpekT woHmHpyomero uanydeHus (M) w
PaAroNOpPaXKaeMoCTh PA3ITUUHBIX KIETOK.

Lenp — ONCHUTH CBS3b OJHOHYKJICOTUIHBIX monuMopduszmoB (OHIT)
reHoB WNT c TOBBIIIEHHOH YacTOTON XpOMOCOMHBIX abeppanuit (XA),
BO3HUKIIMX y paOOTHHKOB 00BekTa wucnoib3oBanus WU (OMUUN) mox
JIefcTBUEM  JOJNTOBPEMEHHOTO  TEXHOT€HHOrOo  MpOo(eCcCHOHAIBLHOTO
o0yuenust U1 B nuanazone 103 100-500 m3B.

Jns  TOCTaHOBKM WCCIENOBAaHHMA HCIOJIB30BAIU  COBOKYIHOCTh
npuémoB reHotunupoBanuss Ha JIHK-ummax (CytoScan™ HD Array),
reHOTUNUpoBaHus ¢ momombsio [P B pexuMe peanbHOrO BpEeMEHH U
PYTHHHOTO IUTOTCHETUYECKOTO aHamu3a JTUM(OIIMTOB KPOBU. BBUT H3y4eH
721 OHII renoB WNT. AnHanu3 JaHHBIX MPOBOAWIM IO PELIECCUBHOU
MOJENH, KOTOpas BBIOpaHa COIJIACHO HWH()OPMAHMOHHOMY KPHUTEPHIO
Axauke. CoOOTBETCTBHE paclpeleleHUs] TEeHOTUIIOB B  BBIOOpKE
paBHOBecuto  Xapau-BaiiHOepra  omeHMBaNIM € HUCIOJB30BaHHEM
nporpammel  Court lab HW calculator. [Ins ycTaHOBJIEHUS 3HAYMMOCTH
pa3IMyYuii MEXAy BBIOOpKAMH IO 4YacToTe XA TPUMEHSUIM KPUTEPHH
Manna-Yurnu (p < 0,05).

Ha mnepBoM »sTame wusyumnu 95 ycIOBHO 3I0pPOBBIX PaOOTHUKOB
Oonnuy, MIOABEPTaBIINXCS JIONITOBPEMEHHOMY paaualiuoOHHOMY
BO3JICHCTBUIO  (y-W3Iy4YeHHE) B mporecce  npodecCHOHATLHON
nestenbHocTH B mo3ax 100-500 m3B (TecToBasi BeIOOpKa). MenuaHa A03b1
BHemrHero ooirydenus — 181,50 M3B, nHTEpKBapTHIBHBIN pasmax — 151,22-
289,36 M3B. PaGothmkn OWHNU (n=77), He moABepraBIIHECs
paAvalMOHHOMY BO3CHCTBUIO, COCTABUIIM TPYIITY KOHTPOJIL.

C ucnons3oBanuem texHojoruu JJHK-uumnos 6su1 oTobpan 721 OHIIL
reaoB WNT. llpu ananuze naHHbIX ObUIM HckiroueHsl OHIT mroGoro
reHotuna mnpu n <5, u OHII, He cOOTBETCTBYIOLINE PAaBHOBECUIO Xapiau-
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BaiinGepra. B pesynpraTe B OKOHYATENBHBIA CTATHCTUYCCKUN aHAIN3
Oobo BrmoueHo 244 OHII. Jlanee mnpoBeneHa OlEHKA AacCOIUAIUN
YacTOTHl  PaJMallMOHHO-MHIYIIMPOBAaHHBIX XA B  3aBHCUMOCTH OT
n3yueHHbIX 244 OHII y pabGotnukoB OMWU. B oOmieli cioxHOCTH Ha
TECTOBOW BBIOOpKE, accoluanus ¢ TOBBIIIGHHONH wacToToil XA
YCTaHOBJICHA IS 8 OHII (WLS rs2986216, APC rs7704618,
MCC rs3857434, MCCrs7730767, MCC rs1345078, RSPO2 rs593872,
DKK3 rs7113678, WNT7B rs28605102).

Ha BTOpOM 3Tame wuccienoBaHus MPOBETH OLEHKY 4acToThl XA B
numdouutax kpoBu 408 padotaukoB OMMNU, noaBepraBuInxcs B npouecce
Mpo(eCCHOHAILHONH ~ JCATENBHOCTH  XPOHHYECKOMY  PaTHAIlMOHHOMY
BO3/ICHCTBUIO (BaMMIAIIMOHHAs BBHIOOpKa). MexmaHa 03B BHEITHETO
oOmyuenuss — 210,23 m3B, wuHTEpKBapTWIBbHBIA pa3zmax — 153,06-
324,82 m3B. Padotnuku OHNHM (n=77), He nOABEpraBIIHecs
paarauOHHOMY BO3CHCTBUIO, COCTABMIIN TPYIITY KOHTPOJISL.

[Ipn aHanu3e nOaHHBIX, NOJYYEHHBIX C ucnosib3oBaHuem I[IIIP B
pexume  peanpHoro Bpemenu, u3 S OHII B  oOKOHYATEIHLHBIN
CTaTUCTHYECKUI aHamn3 ObuTo BKitoueHo 4 OHIL.

st WNT7B rs28605102 HOCUTENN PELIECCUBHOTO T'€HOTUIA HWMEIH
9acTOTy MAapHBIX (¢parMeHToB B 2,17 pasa BEIIE B CpPaBHEHHH C
HOCUTEJIIMA JTOMUHAHTHOTO TEHOTUIA MPU OTHOCHTENBHO OJUHAKOBBIX
Jo3ax BHemIHero oomyaenus UL

Hnst MCC rs3857434 HOcWTENW pEIECCUBHOTO TEHOTHIIA WMEH
4acTOTy AMLEHTPUYECKUX XpoMocoM B 3,33 pa3a Bblllle B CPaBHEHUHU C
HOCUTEJIIMA JTOMUHAHTHOTO TEHOTHUIA NPU OTHOCHTENBHO OJUHAKOBBIX
no3ax BHemIHero oomyaenus UL

Takum o6pazom, ¢ wucnonws3zoBanuem I[I[[P B pexume peanpHOTO
BpeMeHH Obutn uaeHTuduuupoBansl 2 OHII renoB WNT (rs3857434 n
rs28605102), xoTopble MOTYT OBITh OTBETCTBEHHBIMH 32 (HOpPMHUpPOBAHUE
WHJAWBUIYATBHON  paJIMOYyBCTBUTEIILHOCTH  COMATHYECKHX  KJIIETOK
YyelnoBeKa W MCIOJB30BaTbCA Sl YCTAHOBJIEHHS  INOBBIILIEHHON
WHAMBUIYATBHON PalnOuyBCTBUTEILHOCTH OpraHU3Ma.
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TEOMETPUYECKASI TOYUHOCTDb JOCTABKHU J103bI
CHUCTEMOM MPOTOHHOM TEPAIIUU
B.A. Kucenes, 10./1. Yaanos,
AM. Jlemunosa, C.E. I'punienko

@I'BY ®HKI[PuO ®MBA Poccuu, . [umumposepad, PD

BaxHOW 4acThIO CHCTEMBI FapaHTUH KayeCcTBAa MPOTOHHOM Teparuu
(IIT) sBnsroTCA €exenHeBHbIE (YTpeHHHUE) MpoBepku. [Iporpamma rapanTun
kayectBa cuctembl [IT — 3TO amanTHBHBIN JOKYMEHT, YYUTBIBAIOLIWN
cnenuUKy TPUMEHSIEMOro KIIMHUYECKOTOo 000pyIOBaHUS U 0COOCHHOCTH
HMEIOIIUXCS CPEICTB KOHTPOJIS €€ JO3MMETPUYECKHX M MEXaHMYECKHX
napaMeTpoB. B 3aBUCHMMOCTM OT BHAA YCKOpUTENS YacTHL, METOIUKU
JOCTaBKA M HMMEIONICroCs  JIO3UMETPHUECKOro  000py/0BaHUS
OTIpeNeNsIeTCs] COCTAB MPOBEPOK M UX MEPUOTUIHOCTb.

B pamkax yTpeHHMX INPOBEPOK MPOBOAUTCS KOHTPOJIb HEKOTOPBIX
napameTpoB cuctembl 1T, HaubGosee BIMAIOMMX HA TOYHOCTH JIOCTABKU
MpeJNUCcCaHHOW 036l W 0€30MacHOCTh MAlMeHTOB M IepcoHana. B
YaCTHOCTH,  CpPaBHUBACTCA  TEKyllee  3HAYCHHE  OTHOCHTEIBHBIX
JO3MMETPUYECKHX MapaMeTpoB cuctembl [IT co 3HaYeHUSAMH STHX
MapaMeTpoB, TMOJYYEHHBIMH IIPH BBOJIE CHUCTEMBl B KIMHUYECKYIO
JKCIUTyaTtauuio. B Hacrosmieil paboTe mNpoBeneH aHalu3 IOCTOSHCTBA
MOJIOKEHHsI CMOTa M KOJUIMHEAPHOCTH MPOTOHHOH W PEHTTCHOBCKOU
CHUCTEM.

Marepuanbsl u meroabl. Cucrema I[IT Proteus Plus cocrour us
nukiotrpoHa C235-V3 [1] u ueTsipex ne4eOHBIX KOMHAT. LMKIOTpoH
MPOU3BOAUT NYYOK IPOTOHOB C MaKCHUMaJIbHOW sHepruei 235 M»B,
KOTOPBIN 3aT€M IOOUYEPEIHO HAIIPABIAETCA B JIedeOHbIE KOMHATHI.

Jse komuatel (GTR1 u GTR2) o6opynoBans! Bpaiatomieiics Ha 360°
KOHCTPYKLHEH — FaHTpH, KOTOPas MO3BOJISIET JOCTABIIAThH IMY4OK K MUILIEHU
¢ mMo0oro HampasieHns. TpeThs KOMHATa OCHAIIEHa HAKIOHHBIM ITy9IKOM C
JIBYMsT BO3MOXXHBIMH (DUKCHPOBAHHBIMH yTJIaMu oOiydeHus. YerBepras
KOMHATa IO03BOJISIET 00Jy94aTh O(TAIEMOJIOTHYECCKHE HOBOOOPa3OBaHUS B
MIOJIO’KEHUH CUIIS.

106



Komruteke U3 CHMHTIIUIIIMOHHOTO JACTEKTOpa U (haHTOMa COOMPAICS
Ha JIeueOHOM CTOJIC B TIOJIOXKECHUHM OIOPHOM yCTaHOBKHU. [IpoBommimchk
MOJKIIIOYEHHE JIeTeKTOpa K padoyeil CTaHIUM C YCTAHOBIEHHBIM U
HAaCTPOEHHBIM mporpaMmHbIM oOecrieyernueM (I10) u 3amyck pabouero
mpoTokoia. KoMruieke BeIpaBHUBAICS OTHOCHUTENFHO OCEH PEHTI€HOBCKON
CUCTEMBI MOJyYeHHS H300paKEHUH, MpPHU 3TOM CTAPAIUCh JOCTUTHYTb
MOJIOXKEHUsI, HanboJiee MPUOIMKEHHOTO K OTIOPHOMY.

ITocne coxpaHeHuss pabo4yero MPOTOKOJA W TMPHUMEHEHHS ero mpu
YTPEHHUX MPOBEPKax HEO0OXOAMMO OBUIO TakXke MOoJdy4daTh (POHOBOE
n300pakeHHe W 3aTeM 3allyCKaTh HM3MEpPEHHE HENOCPEACTBEHHO Iepen
Ha4ajJoM OTIyCKa OMOPHOTO MaTTepHA. 3Has BpeMs, HEOOXOAMMOE IJis
MOJTHOW OKCHO3ULMHU 33JlaHHBIM MAaTTEPHOM, MOXKHO JOIOJHUTEIHHO
COKpaTHThb BpeMs, 3aTpauMBaeMoe Ha yTpeHHHe npoBepku cucremsl I1T.
Ecim marrepn Obu1 otnymieH 6e3 c6oes, B [10 IBA MyQA mosiBIsiiioch
n300pakeHue, 3JIEMEHTHl KOTOPOIO B TEYEHHUE HECKOJBbKUX CEKyHI
aBTOMATUYECKHM  AHAJIM3UPOBAJIMCh  QJITOPUTMaMH  [POrPaMMHOTO
o0ecrieueHusI.

Pesyabratel  uccaegoBanmii. KomeOaHUS TONOXKEHHS — CHOTA
3HAYUTETBHBL, OTHAKO CPEeTHEe OTKIOHEHHE OT peepPeHCHOTO MOIOKEHHUS
He npesblmaer 0,4 MM Ipu ycTaHOBIEHHOM Jomnycke B +1 mm. Tak kak
pacnpeneeHue 3HAYCHNH OTKIIOHEHUS SIBIISIETCS. HOPMAJILHBIM, B KaUeCTBE
HOBBIX IPENEIOB JOMYCTUMOIO OTKJIOHEHUS B3AIM +20. B maHHbIN
JManas3oH ykiaasiBatoTcs 95,4% Bcex pe3ybTaToB U3MEPEHUH.

B o0eux yie4eOHBIX KOMHATaxX 3HauY€HUs KOJUIMHEAPHOCTH HaXOHATCA
B TIpe/ieNiax yCTaHoBJIeHHOro fomycka +1 mm. Kpome toro, B 90% ciy4aes
CPEIHEKBaIPaTUYHOE OTKIOHEHHE LEHTPAIbHBIX OCed NPOTOHHOH U
PEHTTEHOBCKOM cucTeM He mpeBblimano 0,5 M.

AHnanu3  oOmIEr0  TEOMETPUYECKOTO  OTKJIOHEHHS  MO3BOJIHII
0o0HapyxuTh, uTo B 98,7% ciydaeB ero 3HaueHue Obuio <=1 MM. OTO
00CTOSITEIECTBO MO3BOJIICT YTBEP)KIATh, YTO B OOJNBIIMHCTBE CIy4acB
HamnpaBJeHUs MOTPEUIHOCTEH B MOJOKEHHH CIOTa W KOJUIMHEAPHOCTU
MPOTOHHOW M PEHTTE€HOBCKO CHUCTEM HalpaBJeHbl B MPOTHUBOIIOJIOKHBIE
CTOPOHBI.
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[ToxydeHHBIE pE3yIBTATHl JCMOHCTPUPYIOT BBICOKYIO CTAOWMIEHOCTD
OTHOCHTEINIBHBIX JO3UMETPUUECKUX T1apaMeTpPOB CHUCTEMbI TPOTOHHOM
Tepanuu. HecMoTps Ha  HEKOTOpble KOHCTPYKTHBHBIE — Pa3IndHs
oOiydatonx rosioBok B GTR1 u GTR2, nnd HUX MOTy4YEHBI CXOXKUE
3HaYeHUsT MaKCHUMAalbHO  JIOMYCTUMBIX  OTKJIOHEHWH  TapameTpoB.
PesynbraTel HacToAmed pPabOTBI XOPOIIO COMJIACYIOTCA C JaHHBIMH,
MOJYYEeHHBIMU TMOJb30BaTesIMU  Apyrux cuctem [T, peamusyromux
METOJUKY aKTUBHOI'O CKAaHUPOBaHMs KapaHJaIIHbIM IIyKoM |2, 3].

3akniouenune. Cospemennsle MeToabl IIT TpeOyroT coOironeHus

BBICOKOH TOYHOCTH IIOCTABKH HO30BOTO PACHPEICIICHHS B MUIICHb.

Mertomuka aKTHBHOTO CKAHHPOBAHUS Y3KUM IYYKOM IPEIIOiaract

MPOBECHAE CKEIHEBHBIX IPOBEPOK C LENBI0 TapaHTHH KavecTBa

npoBoauMoi Tepanur. OOOCHOBaHHBIN BHIOOP AOMYCTUMBIX OTKIOHEHHH

HCCIIeyeMBIX MapaMeTpOB IO3BOJISIET CBOEBPEMEHHO OOHApYKHUBATh

HEXapaKTepHbIC OTKIOHCHWS 3HAYCHUI OSTHX ITapaMeTpoB. biaromaps

TaKOMy MOIXOJY YIPOIIAeTCS OLCHKA CTa0WIHHOCTH OTHOCHTENBHBIX

JO3MMETPUIECCKHX TapaMeTpoB cucteMbl [IT, BIMSMIOMHMX Ha TOYHOCTH

BOCCO3JIaHHSI PACTIPEICIICHHUS ITOTJIOMCHHON 10361 B MHUIICHH.

Cnucox HCNoJIb30BAHHBIX HCTOYHHKOB:

1. Huxknorpon  C235-V3 s ueHTpa  NPOTOHHOM — Tepamuu
TOCIIUTAIFHOTO  KOMIUIEKCA ~ MEIWIMHCKOH  paguolorud B
Humurposrpage / P. B. T'ankun, C. B. I'ypckuid, I'. A. Kapambiiesa
[u mp.] // Kypnan texunueckoit ¢puzuku. — 2014. — T. 84. — Ne 6. —
C. 132-139.

2. Development and long-term stability of a comprehensive daily QA
program for a modern pencil beam scanning (PBS) proton therapy
delivery system / S.Rana, J. Bennouna, E.J.Jebaseelan Samuel,
A. N. Gutierrez // Journal of Applied Clinical Medical Physics. —
2019. - V. 20.—Ne 4. — P. 29-44.

3. Implementation of Sphinx/Lynx as daily QA equipment for scanned
proton and carbon ion beams / L. Grevillot, J. O. Moreno, H. Fuchs [et
al.] // Journal of Applied Clinical Medical Physics. — 2023. — V.24, —
Ne 4. — Article: e13896.
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PAAUOITPOTEKTOPHASA U AHTUOKCUJAHTHAS
AKTUBHOCTH HEKOTOPBIX BUJIOB CEMEMCTBA
ACHOTKOBBIE LAMIACEAE. OB30P

JILJL. KY3BMI/IH1’2, M.IO. qepeI[HI/IqCHKOZ

"oryir «DedepanvHulii YeHmp no NPOeKmMuUpOBaAHUIo U pa3eUmuio
00vexmos sdeprotl meouyunvly @PMbBA Poccuu, e. Mockea, PO
2PrAY-MCXA um. K. A. Ti umupszesa, 2. Mockea, P@

AxTyanbHocTh. [IpencraBurenn cemeiictBa SIcHoTkoBeIe Lamiaceae
OoraTel >(QUPHBIMA MacllaMd W BTOPHYHBIMH METaOOJHTaMH, KOTOpHIC
00JIaMal0T AHTHOKCHAAHTHBIMH W PaJHOIPOTEKTOPHBIMH CBOHCTBaMH.
O¢upHBIe Macia U SKCTPaKTHl MPEACTaBUTENCH TaHHOTO CEMEHNCTBA MOTYT
TIPUMCHITHCA B HI[epHOﬁ MEIUIIMHE [JIs1 CHMKCHUSA BEPOSITHOCTU JIYUEBBIX
OCJIO)KHEHUH TPH JICYCHUH OHKOJOTHYECKUX 3a00JICBaHMA, YTO TOMOXKET
MalMEeHTy JIer4e IEPEHOCUTh Kypec paguoTepanud W YBEJIHYUT
TIPOIOIDKUTEIBHOCTD U Ka4eCTBO JKU3HH.

Heab. OnpenenuTh pacTeHUs: cemMelicTBa SICHOTKOBBIC, 00IaIaroIIne
HanOOJIBIINMH PaTHONPOTECKTOPHBIMHI CBOHCTBAMH.

Pe3yabTaTsl U 00cyskneHue. CBsmeHHbIH 0a3mwiuk Ocimum sanctum
COICPKUT (DITABOHOWIBI, OpPWEHTHH, BHUIIEHUH, OBICHON, KOTOpHIC
MPEeAOTBPAIAIOT  KJIACTOT€HEe3, KOTOPHIM MNPHUBOIUT K abepparusaM
XpPOMOCOM, BBI3BAaHHBIM pajauanuent [1].

DKCTpakT MATHl TniepeuHor (Mentha piperita) CONCPXHUT 3BTEHOI,
KO(ECHHOBYIO KHCIIOTY, PO3MapHHOBYIO KHCIIOTY H 0-TOKO(EpoII, KOTOphIe
o0JIamaloT  XUMHONPOMWIAKTHYSCKUMH M PaAHONPOTEKTOPHBIMU
ceoiicteamu [2]. MHcciaemoBanust Samarth et al. mokasamu, YTO
NpeABApUTCIIBHOC BBEACHUE IJKCTPAKTa MATHI nepetmoi?l nmpeaoTBpamacTt
MOSIBIICHUE XPOMATHIHBIX abeppaiuii 1 XpOMOCOMHBIX pa3pbiBoB [3]. Psn
yueHbIX Jagetia et al. (2002) BriepBbIe MPOJIEMOHCTPUPOBAIIH, YTO IKCTPAKT
MATBI ToJeBoM (Mentha arvensis) 3aminaer Mblmield OT cIa0OCTH U
CMEPTHOCTH, BbI3BAaHHOM JIy4eBbIM NOpaxkeHueM [4].
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Po3mapuHOBas ~ KuCloTa, BXOAAIIass B  COCTaB  pO3MapHHA
JeKapCTBEHHOTO  Rosmarinus  officinalis  moka3piBaeT HaWOONBIIYIO
AHTHOKCUIaHTHYIO akThBHOCTH. Oliveira J. R. et al. (2019) komrIuiekcHO
paccMOTpENN PaaHO3aIUTHRIE W AHTUMYTAareHHBIE CBOWCTBAa pO3MapuHa
JeKapcTBEHHOTO Rosmarinus  officinalis. TlpenBapuTensHOe BBEICHHE
JKcTpakTa 3ammmaer oT mnoBpexiaeHud JHK, Ttaxxe mnoka3siBaeT
MoJaBicHUEe (parMeHTAllMH TEHETHYECKOr0 MaTephaga y H3y4aeMbIX
*UBOTHBIX  [5]. [IpoTuBoomyxoneBass akTUBHOCTH R.  officinalis
00YCIIOBIICHA aHTUOKCUIAHTHBIM 3()(HEKTOM IKCTpaKTa PacTeHUS, KOTOPBIN
MO3BOJISICT YHUYTOKATH CBOOOHBIC PAUKAJIBI i KOHTPOJINPOBATH YPOBCHb
OKHCIIEHHS JIMITUAOB [5, 6].

3akarouenne. Paguorepanus — 3TO BaKHEMINUM pa3fen MeIULMHBI
JIeYCHHUs OIyXoJiel. BBeneHne mepopanbHO U BHYTPUBEHHO SKCTPAKTOB M.
piperita u M. Arvemsis a Takxe R. officinalis MOXeT yMEHBIIUTbH
MOBPEXK/ICHUE 3IOPOBBIX TKaHEH Onarojaps WX paJuONpPOTEKTOPHBIM
CBOICTBaM, yMeHbIIash OOHIyl0 cnabocTb M CMEPTHOCTh. CBSIIEHHBIN
6aswink O. Sanctum MOXET HCIIONb30BaThCSA B MEAUIMHCKUX HENAX MpU
JIEYeHUN MHOTUX OHKOJIOTHYECKHX 3a00JIeBaHHIA.

KaoueBble ciaoBa. PaguonpoTeKTOpsl, aHTHOKCHIAHTHI, J(HUPHEIC
Maciia, J030Bas Harpy3ka, MPOTHBOOIYXOJEBas AaKTUBHOCTh, Ocimum
sanctum, Mentha piperita, Mentha arvensis, Rosmarinus officinalis

Cnucok HCNoJIb30BAHHBIX HCTOYHHKOB:

1. Radio protective effects of the Ayurvedic medicinal plant Ocimum
sanctum Linn.(Holy Basil): a memoir / M. S. Baliga, S. Rao,
M. P. Rai, P. D'souza //Journal of Cancer Research and Therapeutics.
—2016.—V.12. —Ne 1. — P. 20.

2. Anticancer and radioprotective potentials of Mentha piperita /
A. Kumar, R. M. Samarth, S. Yasmeen [et al.] // Biofactors. — 2004. —
V.22.—Ne 1-4. - P. 87-92.

3. Samarth, R.M. Mentha piperita (Linn.) leaf extract provides
protection against radiation induced chromosomal damage in bone
marrow of mice / R. M. Samarth, A. Kumar // Indian J Exp Biol. —
2003. - V. 41.— Ne 3. — P. 229-237.
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4. Jagetia, G.C. Influence of the leaf extract of Mentha arvensis
Linn.(mint) on the survival of mice exposed to different doses of
gamma radiation / G. C. Jagetia, M. S. Baliga //Strahlentherapie und
Onkologie. —2002. — V. 178. — Ne 2. — P. 91-98.

5. De Oliveira, J. R. Rosmarinus officinalis L. (rosemary) as therapeutic
and prophylactic agent / J.R.deOliveira, S.E.A.Camargo,
L. D. de Oliveira // Journal of biomedical science. — 2019. — V. 26. —
Ne 1. -P. 1-22.

6. Antioxidant and anticancer activities of high pressure-assisted extract
of longan (Dimocarpus longan Lour.) fruit pericarp / K. N. Prasad,
J.Hao, J.Shi [et al.] // Innovative food science & emerging
technologies. —2009. — V. 10. — Ne 4. — P. 413-419.

NPEMMYHIECTBA HOBOI'O METOJA PEKOHCTPYKIIUN
NHINBUAYAJIN3NPOBAHHBIX O3 BHEIIHEI'O
OBJIYYEHUS JINILI, MPOKUBAIOIINX HA 3ATPAASHEHHOM
PAJUOHYK/IMJAMH TEPPUTOPHUN

JLB. KVJII/IKOBI/IHI, HIT. BnaCOBaZ,
B.K. Kysuenos', }0.B. Bucenepr'

"TomI' MY, e. Tomens, Pecnybnuxa Benapyce
’I'Y «PHITL] PMu34p, 2. F'omens, Pecny6nuxa Benapyce

OneHka MHANBUIYaIU3UPOBAHHBIX / MHAMBHIYaIbHBIX HAKOIIJICHHBIX
703 OOJIydeHWsI HAaceJeHWs HeoOXoauma Ui pelmeHHs 3anad 110
YCTAaHOBJICHUIO 3aBUCUMOCTH «/103a-3Q(EKT» U OIEHKU PaJUaAMOHHOTO
pHUCKa C UENbI0 BBISBICHUS Haubolliee OOIydaeMbIX TPYIN HAaceJICHHS W
JABHEHITUM OKa3aHUEM UM aJpecHOW MeTuIMHCKOHN momoinu. HanGonee
MPEANOYTUTENbHA OIICHKAa HHIUBUIYaIbHBIX 103 BHEUTHETO OOIyYeHHS 110
JAHHBIM WHIUBUAYATBHOTO JAO3MMETpHIeckoro kKouTpoms (namee — M/K),
HO WU3-32 HEBO3MOXXHOCTH peaju3allid €ero MpOBEJICHUS BO BCEX
HacelleHHbIX TyHKTax (mamee — HIT), Haxonsmuxcs Ha pagudoaKTHBHO
3arpsi3HEHHOW  TEpPUTOPHH, HEOOXOUMO TIPUMEHSITD METO/IBI
CTaTUCTUYECKOTO MOJIETTUPOBAHUS TS KOpPpPEKTHOU OIICHKHU
WHIMBUIYTH3UPOBAHHBIX JI03 BHEIITHETO OOTyUCHUSI.
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C cepeaunsl 1990-x ro1oB A ONEHKN WHANBUAYATH3UPOBAHHBIX 03
paspabareiBanuch Poccuiickue u benopycckue Meronukn. B cBoem
OOJIBIIMHCTBE 3TH METOJWKH CBEPXKOHCEPBATUBHBI U WX IPUMCHCHHUE
Helenecoo0pa3Ho, MOCKONBKY OHH YCPEOHSIOT PAacCUNTaHHBIC 3HAUCHHS
J103 U HE OTBEYAIOT 33241 MHIUBHUyaTH3alHUH.

BrlmiensnoxkeHHOe ONpeAeNseT aKTyalbHOCTh pPa3paOOTKHM HOBBIX
METOJMYECKUX TMOIXOA0B JAJS PEKOHCTPYKLIMHU HHIUBHYaTH3UPOBAHHBIX
JI03 BHEIITHETO O0JTydeHMUS.

Pa3paboTan HOBBIM METOA PEKOHCTPYKIIMHA MHIWBUAYATU3UPOBAHHBIX
J103 BHEIIHEro 00JIy4yeHHs, B OCHOBE KOTOPOr0 — MOJIEIb MHOXECTBEHHON
JIMHEWHOM perpeccud W BBEJIEHHBIM IapaMerp, XapaKTepU3YIOUIUH
BPEMEHHOE CHIDKEHHE JI03bI BHEITHETO 00ydeHus [1].

Oco0eHHOCTh HOBOI'O METOJa 3aKII04aeTcsi B TOM, YTO Hapsny C
IUIOTHOCTBIO 3arpsisHeHus Tepputopun HII ydTeHBI Takue KOCBEHHBIC
(akTopsl 1030POpPMUPOBAHHS, KaK MPOoQecCHOHANbHAS 3aHATOCTb, MOJ H
BO3pacT WHIMBHIA, TaK KakK BEXyIIMM (aKTOpOM H030()OpMHUPOBAHMS
SIBIISIETCSL CaM MHIWBUA M €r0 COLMAIBbHO OOYCJIOBIEHHOE MOBEICHUE B
obmectse [2].

Metoanku PEKOHCTPYKIUH WH/IUBUYaTbHBIX /
MHIUBUIYAIN3UPOBAHHBIX /103 BHEITHETO OONy4YeHHs (IpUMCHSEMBIC B
Poccuiickoit ®enepanuu u  Pecnybnmke bemapyce) [3, 4] Oomee
MIPOTPECCUBHBI 110 OTHOIICHUIO K KOHCEPBATHUBHBIM, HO OHU YYHTHIBAIOT HE
BCE KOCBEHHBIC (akTOpbl Jo3odopmupoBanus. B wmertoauke PO
npeuiokeHHoe pasouenue xuteneit HIT Ha 2 rpymmbl, 00beIMHEHHBIX TI0
TUINY 3aHATOCTH, He 00ecneunMBaeT WHAMBUAYAIM3ALUU 103, MOCKOJIbKY
pa3dpoc /103 BHEUTHETO 00JyYeHHs B KXKAOW M3 TPYII JOCTATOYHO BEJIUK
U OLIEHKa [03 MPOBOAUTCA IO CpPEeIHEMY 3HA4YEHUIO [03bl BHEIIHEro
obmyuenuss B HII.  Meromuka PB  He  yuuteiBaer  daxTop
npodecCUOHaNBHON 3aHATOCTH, YTO YBEJIMYUBAET OLIMOKY OLICHKH.

IlpoBeneH CpaBHUTENBHBIM aHATN3 Pa3pabOTaHHOTO HAaMH HOBOTO
METOJMUYECKOr0 MOAXO0Ja CYLIECTBYIOIIMX aHajaoroB ¢ AaHHeiMu MJIK,
KOTOPBIM MOKa3aJl, YTO HOBBI METOAMYECKHH MOJXOJ M CYLIECTBYIOIIUE
METOAMYECKH coriacyrorcs (kodpduuueHT KoHkopranun Kennamra
W =0,412; p <0,001).
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Kak mokasan cpaBHHTENBHBIM aHAIW3, KOA(QQHIHMEHT KOPPEIAIUU
MEXIy J103aMH, paccuuTaHHbIMU 10 MeToauke PD, u MK — Huzkuii, npu
9TOM omuOKa OIIGHKM CocTaBwia B cpemaHeM 57%; mo meromuke PbB
K023 UIHEHT KOppesaun CpeaHuii, onmoka orieHKH — 43%, a 1o HOBOMY
METOYy — KO3(PQUIMEHT KOPPEISAIUU JOCTATOYHO BBICOKUW, MPHU 3TOM
omnbka oueHku — 10% (cm. Tadm. 1).

TaﬁJmua 1- PC3yHLTaT CPaBHUTCIIBHOI'O aHaJIn3a METOAUK C JaHHBIMU
WK

MeToanka Pe3yabTaT KOppeJsiiHOHHOTO Omunoka ouemm**,
anammsa’ %

HoBelii MeTOI 1=0,97; p< 0,01 10,17
Merton, npuMeHSEMBIiT B 1=0,53; p< 0,01 42,90

Pb

Merton, npuMeHsSEMBIil B 1=0,46; p< 0,01 57,29

PD

[Ipumeuanue: = pe3ynbpTaT CpaBHUTENILHOTO aHaIn3a ¢ naHHbiMu MK

— cpeHee 3HAYCHHME OLIMOKM OIEGHKH PEKOHCTPYHPOBAHHBIX 703
BHELIHET0 OOJYyYeHHUs] MO pe3yNbTaTy CPaBHUTEIBHOTO aHalM3a ¢
nanabivu NJIK.

HoBBIif METOIUYECKHI TTOIXO/T TTO3BOIIIET YIECTh HAPSAY C MPSIMBIME
(akTopamu KOCBEeHHbIE (HAKTOPHI 030()OPMHUPOBAHHUSA, HYTO B CBOIO
ouepeb, MO3BOJISIET c BBICOKOM TOYHOCTBIO paccuuTathb
WHMBUYATH3UPOBaHHBIC TOMOBBIE JI03bl BHEIIHETO OOJMYYCHHS TIpU
HenmocraTtke wim oTcyreTBud gaHHbIX /1K, Paccunrannbie TakuM oOpa3zoM
WHAMBUIYAIU3UPOBaHHBIE HAKOIUICHHBIE J03bl BHEIIHETO OOIy4eHus
Hapsiay C  WHAMBUIYAJIM3UPOBAHHBIMHM  HAKOIUICHHBIMH  JI03aMHU
BHYTPEHHETO OOJlydeHHsT MOTYT OBITh HCIOJNB30BaHBl B PaJHallMOHHO-
SMHUICMHUOIOTHIECKIX HCCIEIOBAHISX U YCTAHOBJIEHHS 3aBHCHMOCTU
«103a-3¢pHEKT» U OLICHKH PaIuallHOHHBIX PUCKOB.

CHnucok HCNoJIb30BAHHBIX HCTOYHHKOB:

1. Kynukosuy, . b. Cratuctuyeckas MOJIC/Ib OLICHKH
U/IBUAYaJM3UPOBAaHHBIX 1103 BHemrHero oomydenus / JI. b. Kymukosny,
H.T. BnacoBa // Wnbunckue ureHus 2023: COOpHUK MaTepUanoB
MEXIYHAPOJAHON HAYYHO-IPAKTHYECKOW KOH(MEPEHIIMH MOJIOJIBIX
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y4€HBIX U crieruanncToB, Mocksa, 15-16 mapra 2023 roga. — Mocksa:
TocynapcTBenHblii HayuHbli 1eHTp Poccuiickoit ®epepauuun —
OenepanbHbli  METUIUHCKHKA — OMO(U3MYECKHH  IIGHTP  HMEHH
AN. bypnazsnaa, 2023. — C. 32-34.

2. Distribution of doses received in rural areas affected by the Chernobyl
accident. JSP-2 task 5 / A.M. Skryabin, V. B. Masyakin,
A. N. Osypenko [et al.] / Report NRPB-R277 National Radiological
Protection Board. — UK: Chilton, 1995. — 52 p.

3. TlonyyeHue MHAMBHIYaJbHBIX HAKOIUICHHBIX J03 C HCIOJIb30BAHUEM
COJIEpXKAIUXCd B PETrHOHANBbHOM 0a3ze MJaHHBIX 103 OOJIy4eHUs
HaceneHus. Meronudeckue ykasanusa. — M.: depnepanbubiii LleHTp
TUTHEHBI ¥ dnueMuonoru PociorpedHanzopa, 2015 — 21 c.

4. Metoa peKOHCTPYKUUH HHIMBHYaTHM3MPOBAHHBIX HAKOIUIEHHBIX /103
o0Jy4eHusT BKJIIOYCHHBIX B [ OCYymapCTBEHHBIM perucTp JiI,
MOJIBEPTIINXCA BO3JACUCTBUIO paJMAIlK BCIIEJACTBHE KaTacTpo(dbl Ha
YepHoObUTbCKOH ADC, Apyrux paguaiMoOHHBIX aBapui. MHCTpyKIus
M0 NPUMEHEHUIO: yTB. MUHHCTEPCTBOM  3ApaBOOXPaHEHUS
Pecrry6muku bemapycs 12.12.2014 ., Ne 095-0914. — I'omens, 2014. —
8c.

KPUTUYECKHUE ACIIEKTBI OIPEJAEJIEHUA
PAJIMIOXUMUYECKOMW YUCTOTHI
PEHEIITOPCIHIEHU®UNYHBIX ITPEITAPATOB HA OCHOBE
PAIJMOHYKJINJIOB METAJIVIOB

A.A. Jlapenkos, 0.A. MutpodaHnos,
M.T". Paxumos, E.I1. ITaBnenko

@I'BY I'HL] ®MBL] um. A.1. Bypnazana ®MBA Poccuu, 2. Mockea, P®

OCHOBHBIM KpUTEepUeM KauyecTBa  paanodapMareBTHIECKHUX
nekapcTBeHHbIX mpemnapatoB (POJIII), wucmonb3yeMblX B KIMHUYECKOH
MIPaKTHKE, SBIsiETCS paguoxumudeckas ynctota (PXY). Beibop u pyruHaOE
HCTOJB30BaHHE TOTO WJIM WHOro Meroja aHanu3za PXY mpu koHTpose
kauectBa P®OJIII, wn3roraBaMBaeMoro Ha MecTe JUIsi NPUMEHEHUS
HENOCPEICTBEHHO B MEAMIMHCKOM OpraHu3aluy, LEIUKOM M IMOJHOCTBIO
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octaéTcs 3a JaHHOW opraHu3anueil. [lpyu ananm3e nuTeparypHBIX JaHHBIX
0 CHUHTe3Y, (apMaleBTHUECKOH pa3paboTKe, AOKIMHUYECKHM U
KJIMHUYECKUM UCCIIEI0BaHUAM OofHOro U Toro xe POJIII paznuysbIx rpynmn
HccienoBaresieii MOYKHO 0OpaTUTh BHIMAHHE Ha CYIICCTBEHHBIC PasTHUHS
IPEACTaBICHHBIX PE3yAbTaToB onpeaeneHus Benuuunsl PXY. CnoxHOCTb B
COIIOCTABJICHUU PE3YJILTAaTOB 00YyCJIOBJIEHA, B MEPBYIO OYepeab, BHIOOPOM
pa3IM4YHBIX METOJIOB aHAJIN3A.

Heap0 DaHHOTO HCCIENOBAaHHS OBUIO CPaBHEHHE METOIOB aHaHM3a
PXY tepaneBruueckux PDJIII, omyOnIMKOBaHHBIX HA HACTOSIIUNA MOMEHT
pa3NMYHBIME HAyYHBIMH TpYIIaMH, a Takke IOHCK H pa3paboTka
ONTUMAJIbHBIX aHAJIUTUYECKUX [TOJXOA0B B JAHHOM KOHTEKCTE.

Ha mpumepe mpemaparoB Ha ocHoBe muragoB k I[ICMA ¢
Pa3NUYHBIME JAUATHOCTHUYECKHUMU U TEPANeBTUUECKUMH PAIUOHYKIUAAMU
(*Sc, Y, "Sm, '"Lu) mnpomemomncTpmpoBaHO BIMSHME MeTOHA M
nmapaMeTpoB aHanu3a Ha J(PPEKTHBHOCTH OOHAPYXKEHHS PAa3IUIHBIX
pamMOXUMHYECCKHX TpuMecell (HecBs3aHHBIE (OPMBI  PaTHOHYKINIOB,
IPOAYKTHI TEPMOJIN3A U PAJUOIN3a BEKTOPHON MOJEKYNbI) U OMpEeAeIeHHIEe
PXY POJIII B memoM. 3ayacTyro, aHaJW3, BBIMOJHEHHBIA KaKHM-ITHOO
OIHUM, JIaxe (hapMakoNeHHBIM METOIOM, MOXKET YKa3bIBaTh HA BBICOKYIO
PXY npenapata 1 OpUrogHOCTh €ro JUIsl KTMHUYECKOro npuMeHnenus. Torna
Kak aHanu3 0ojee TOYHBIM U JIETAIbHO MONOOPaHHBIM METOIOM (C yuEToM
aKTyaJbHBIX JAHHBIX 10 0OHAPY)KEHHIO TTOOOYHBIX MPOAYKTOB B PEAKIIMIX
CHHTE3a pa3jIM4HbIX MPErnaparoB) MOXKET YCTaHOBHUTb, YTO peajbHas PXY
npemnapara HIDKE JIOITyCTUMBIX IIPEEIIOB. B ciyyae
penienTopcreu(UIHbIX IPenapaToB Ha OCHOBE PaJUOHYKIUIOB METAIIOB
koMOuHMpoBanne pazmmyHelix  MerogoB (TCX m BDXX) mpocro
HEOOXOIMMO  BBHJIY  OCOOEHHOCTEM M NpPUPOABl  BO3MOXKHBIX
pamMOXUMHYECKHX TpuMeceid. Bwibop kakoro-mubo omHOTO MeTona
aHaJM3a ABISETCA 3aBEJOMBIM UCKAXECHUEM PE3yJIbTaTOB aHANIU3A.

YroOBl MMETh BO3MOKHOCTH CPaBHUBATH Pe3ynbTaThl aHammza PXY,
MOJy4eHHblE B pa3iIM4HBIX  YYPSKICHHAX  (Hampumep,  Ipu
MYJIBTUIIGHTPOBBIX ~ KIMHHUYECKUX  HUCCIEIOBaHUSX), HE00X0ANMO
IPOBOJUTH CPAaBHEHUE IapaMETPOB HCIOIB3YEMOr0 aHATUTUYECKOro
obopynoBanus. TakuM 00pa3oM, MexinabopaTopHas MPEHU3HOHHOCTh U
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BOCIIPOU3BOAUMOCTD aHAJTUTHYCCKOM MCTOAUKH CTAHOBUTCA Ba’XHbIM
BaJIMJAalTMOHHBIM ITapaMCTPOM.

HCCJ’ICHOB&HHG BBIIIOJIHCHO B paMKax FOC}’I[apCTBCHHOFO 3alaHUuA HpI/I
¢unancosoit nomnepxke ®PMBA Poccnun (HUOKTP No. 122031100121-4).

I'MIIOMAT'HUTHBIE YCJIOBUA (I'MY) - OJUH U3 ®PAKTOPOB
KOCMHMYECKOI'O MOJIETA, OKA3BIBAIOIIUM BJIUSTHUE HA
KUBBIE OPT"AHU3MbI

E.J. JlutBun, C.B. NoHoB,
T.C. I'ypbeBa, B.H. Cpiuen

T'HI] UMFII PAH, 2. Mockea, P®

IIpy MeXIJIaHEeTHBIX MHCCHUAX W JOJTOBPEMEHHOM MNpeObIBAaHUN
genoBeka Ha JlyHe m Mapce HeoOXOAMMOTO YYHTHIBATH HOBBIH (hakTop
KOCMHUYECKOI'O I10JIE€TAa, KOTOpBIﬁ MOXKET OKa3bIBaTh BJIIMSITHUEC HA OPraHU3M
YeloBeKa - THIOMAarHUTHas cpema. 3eMHas OHONOrHYecKas MaTepus
CYIIECTBYET B YCJIOBHSX MoIHOro MarautHoro mois (MII) 3emum. bes
HEro »KU3Hb Ha 3emJie B TOM BHUJE, B KAKOM OHa CYLIECTBYET B HACTOsILEe
Bpems, OblTa Obl HeBO3MOKHA. Ponb marnutHOro moins 3emiu (MII3) B
3alIUTe OT pajJualdyd HW3BECTHA JaBHO, OJHAKO B MEHBIICH CTENICHU
M3BECTHA POJIb MarHUTHOT'O I0JIS1 B BOJIOLMM OMOJIOTMYECKON MaTepuu u
€ro BJIUAHHA Ha HOPMAJIBHOC q)yHKHI/IOHI/IpOBaHI/IG KHUBBIX CUCTEM.

B 00603puMoM OymymeM COCTOATCS TOJEThl ueioBeka Ha JIyHy
Mapc, u Oynyt cozmaHbl 0a3bl, B KOTOPBIX YEJIOBEK CMOXKET HAaXOIUTHCS
JUINTCIJIBHOEC BPEMA. MaruuTHOoe moJe Ha TIOBEPXHOCTU .HyH])I OOBIYHO
coctaBmsieT okoiao 10HT, HO ecTh OdYEeHb MajeHbKHE O0JacTH C
HamMarHu4eHHoCTbi0 A0 100 HT, KOTOphle BO3HUKAIOT OT OTHENBHBIX
(hparMeHTOB METEOPUTOB, NEPUOJUUECKN JOCTUTAIOIINX €€ MOBEPXHOCTH.
Ha Mapce muiaHeTapHOro MarHuUTHOTO IOJNs He cyluecTByeT. Iloaromy
nuccienoBaHust BoszaedcTtBus MY Ha JkMBOM OpraHmsM, BKIIIOYas
YECJIOBCKA, aKTYaJIbHbI U BbhI3BAHbI HeO6XOI{I/IMOCTLIO N3Yy4YCHHA BO3MOKHBIX

HOCJ'ICHCTBPIIZ AJIATCIIBHOTO II0JIETa B MECXKIUIAHETHOM IMPOCTPAHCTBE H
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npeObIBaHMs deoBeka Ha JlyHe mium Ha Mapce MOMHMO pagHaIiiioHHOTO
(aKTOpa M COCTOSHUS MOHWKEHHON IPaBUTAILINH.

B nccnenoBaHusX B Ka4ecTBE MOJEITBHOTO 00BEKTA MBI HCIIOIB30BAIH
NTUL SIIIOHCKOTO Iepemneia. JDTO CBA3aHO C TEM, YTO Iepenesl sBJsIeTcs
BO3MOXKHBIM KOMIIOHEHTOM OHOJOTMYECKOW CHCTEMBI KH3HEOOECIICUeHHs
YeJI0BeKa, T.€. MOXKET BXOIWTh B COCTaB HAIUIAHETHOH Oasbl, XOpOIIO
HW3yYyeH, a TaKkKe HEOJHOKPaTHO HCCIEeNOBaJCsi B KOCMHMYECKHX
JKCIIEpUMEHTaxX Ha OOpTy OpOUTAILHOrO KOMILIeKca «Mup» u Ha OOpTy
Poccuiickoro cermenta MexxayHapoaHOW KOCMHUYECKOW CTaHIIUY.

OOBEeKTaMH  HCCIIEJOBAaHNSA SBIAIOTCS CaMKH, camuel #u  10-Tn
CYTOYHBIC AMOPHOHBI SIIIOHCKOTO TIeperesia, AMOpPHOTEeHe3 KOTOPBIX
npoxoauia B ycioBusix cHkeHHoro B 1000 pa3 I'MII 3emnu (moxonexnue
F1), camxu, camisl u 10-ti cyrounsie aMOpuoHBI ntun Broporo (F2) n
Tpetbero (F3) mokoneHuii, pa3BuTre KOTOPBIX Ha BCEX ATalax OHTOT€HE3a,
BKJIFOUasi 3MOpHOTeHe3, MPOXOIMIO B YCIOBUSIX HOpMansHoro I'MII
3emiu. [1o mporpamme dKCIIepUMEHTa BCero 3aokeHo 0buto 400 mT. sull.

st mosmyd4eHust nTHI IepBoro onbITHOTO mokoeHus (F1), coopannsie
OT POJUTENHCKOTO TIOTOJIOBBS TIEPETICITNHbIC Siia ObUTH IPOHYMEPOBAHBI
pacnpenesieHsl Ha ABe Tpynmbl: 1-Bast rpymnmna — 20 mTYK, ObLIH 3a710KEHBI
B HHKyOatop u momeniecHel B kamepy I'MK, rme wunkyOmpoBaHme
MPOUCXOJIMNIO B ycloBusix noHwkeHHoro B 1000 paz MII3 B teuenue 14
CYTOK; 2-s TpyIma — JUIsl MPOBEJCHHUS KOHTPOJIHHOTO WHKYOUpPOBAHHS B
KaMmepy ¢ HopmanbHbIM MI13 ObLIH 3a710KeHBI giila B KoinudecTBe 20 mT.

WNukyOupoBaHue SHl, COOpPaHHBIX OT POAUTENHCKOTO MOrOJOBbS
nepemnesnos, nmposoanny Ha 6aze HUMS® MI'Y B runmoMarHuTHOH Kamepe
('MK), u3roToBiieHHOH Ha OCHOBE PYJIOHHOI'O MAarHMTHOTO MaTepHuaja
MAP-1K, koropas nmaer ocinabienue MarHuTHoro nons 3emuu (MII3) B
1000 pa3. MukyOaTop, yCTAaHOBIEHHBIH B Kamepe, NMPEACTABILI coOon
KOpOOKY M3 OpraHM4YecKoro crekia pasmepoMm 240x220x220 MM, BHYTpU
KOTOPOM Ha CIELUUalbHOM IOACTaBKE HAXOAWINCh silla IIepelnesos.
Temneparypa cpensl (37,5+0,5°C), B KOTOpOil MPOMCXOOUIIO Pa3BUTHE
SMOPUOHOB, MOANEPKUBANACH BOASHBIM IHUPKYISIAOHHBIM TEPMOCTATOM
tuna LOIP LT-108. Temneparypa u BIaXKHOCTb U3MEPSUTUCh CUPTOBBIMU
TEPMOMETpPaMHU, a TaKkKe H(PPOBBIMH THTPOMETPAMU/TEPMOMETPAMHU
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ExoTerra, ocHaneHHBIMU JUCTAHIIMOHHBIMU JAaTYyMKaMu. BennduHa moss B
pa3IMyHBIX 00JacTAX KaMmephl KOHTpOJHpoBajach MarHutomerpom HB-
0599A («HITO DHT»). [To mporpaMmMe SKCHIepUMEHTa ISl TPOBETPHUBAHHUS
HMHKYOATOp IBaXKJIbl B CYTKH OTKPBIBAIH.

Jlis mosryuenust BToporo nokosienus (F2) sifia, cobpanHbie OT NTHUITBI
nepBoro nokonenus (F1), makyOupoBany B 1a00OpaTOpHBIX YCIOBHAX NPH
HopmansHOM MIIL. Ilo Takoil ke cxeMe IOJy4YeHbl NTHULBI TPETHETO
nokonenus (F3) uz smn Broporo nmokonenus (F2).

ITo nporpamMMe 3KCHEPUMEHTOB 3a BBUIYNHMBLIMMHUCS NTEHLIAMU U Ha
MPOTSHKEHHM BCEr0 OHTOTCHE3a 3a MTHIAMH BeJOCh HaOMIOICHHE,
MPOBOAWIM B3BCUIMBAHHS, OTMCUAIM JaTy OIPENCJICHHUS II0JI0BOTO
ouMopu3Ma W Hadajuo sAneknaakd. [lo OKOHYaHWHM JKCIIEPUMEHTOB
MIPOBOAMIICS 3200 B3POCIBIX ITHUI] C NATOJIOr0-aHATOMUYECKON OIIEHKOU
BHYTPEHHUX OPTaHOB U B3STHUEM IOJIOBBIX OPraHOB CaMOK, camIioB U 10-tu
CYTOYHBIX 5SMOPHOHOB SIOHCKOTO TIepenesa JUii IPUTOTOBICHHUS
IpenapaToB U MPOBEICHUS TUCTOJIOTHIECKUX HCCIEI0BaHUI.

OrneHKy JOCTOBEPHOCTU PA3IUUUM 10 Macce Tejla MEXAY OIBITHBIMU
U KOHTPOJIBHBIMH TPYINIAMH TPOBOJMIM METOJAOM BapHalMOHHON
CTaTUCTHKH C UCTIONb30BaHueM t-kputepus CThiofenTa. Pasnuuus cuntanu
3HAYUMBIMH, €CJIH BEPOSTHOCTH CiIydaifHocTH He npesbimana 5% (P<0,05).
Cratuctudeckass o0paboTKa NpPOBOJWIACH C HCIONB30BAaHHEM MaKeTa
mporpamm Statistica 13.

Pe3yabTatsl. [IpoueHT 5MOpHOHOB ¢ maTonorusiMu B 10-Tu cCyTouHOM
BO3pacTe B KOHTPOJBbHOH Tpymme coctaBuil 3,7%, B OMNBITHBIX TpyIIax
MEpBOrO IOKOJICHHS, Ybe HMOpPHOHAIBHOE pa3BUTHE IIPOUCXOIMIO B
ocnabiennom B 1000 paz MII3 cocraBun 9,18%, B ONBITHBIX Tpymmax
BTOPOT'O U TpeThero nokojenus 6,16% u 10,84%.

Ocnabnenne marautHoro noyis B 1000 pa3 mpuBOAUT K 3ajepikKe
MOJIOBOT0 AUMOp(dH3Ma U SHLEKIaIKh BO BCEX TPeX ONBITHBIX TPyIIax Ha
10-15 cyTok B cpaBHEHUHU C KOHTPOJbHOU IPYIIION.

Y nOran  nepBoro MOKOJEHHUS, Ybe SMOpPHOHANBHOE pa3BUTHE
MPOXOMWIO ToJ Bo3AeiicTBueM cHwxkeHHoro MII3 B 1000 pa3
HAOMIOAAUCh OTIMYUS B CTPYKTYpe SAWYHHUKOB, Ha PAa3HBIX CTagUiIX
pa3BUTHS HE COOTBETCTBYIOIIMX BO3PACTy, T.€. HAJHMYUE OTCTABaHUS, a
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TaK)Ke pa3pacTaHUE COCAUHUTEIbHOM TKAaHU B KOPKOBOM BEILECTBE,
CKOIUIEHHE (DOJTUKYJ, OdYard THCTOJEHKOUMTapHOH HHOMIBTPALUU
KOPKOBOW 30HBI SIMYHUKA.

Y caMLOB SIOHCKOrO Mepernena B ONBITHBIX IpyInax HaOJronanuch
JICTCHEPaTHBHBIC CIIEPMATO30MABl W MOTHOIIME HAa PAHHUX CTaJusIX
Pa3BHUTHS, OTCIOCHNE KIETOK CHEPMATOTCHHOTO SITUTENHNS, OTEK CTOMBI H
0a3abHONW MEMOpaHBI.

[IponileHTHOE COOTHOLIEHUE KOJIMYECTBA CHEPMATO30MJ0B B 6-TH
MECSYHOM BO3pacTe B CPaBHEHHM C KOHTPOJBbHOM IpYIION COCTaBISET B
nepBoil onbITHOHN rpymnme 85,7%, Bo BTOpoi rpymmne 68,8%, B Tperbeit
onbITHOU rpynne 47,7%.

Pabora BeImoNHEHA 10 0a30BOM TeMaThke 65.4 ¢ coOmoneHUEM
OCHOBHBIX ATHYCCKHUX TPABHIL.

HCHOJIb30BAHUE TPEXIIBETHOI'O FISH-METO/JA JIJISI
PETPOCHEKTUBHOM OLIEHKH! J03bI Y YETBIPEX
MALIMEHTOB, NOJABEPTIIUXCS OCTPOMY ABAPUMHOMY
OBJYYEHUIO

E.E. Jlomonocoga, B.1O. Hyruc, M.I'. Ko3noga,
B.A. Hukuruna, M. A. Tanctsaa

@I'BY I'HL] MBI um. A.U. bypnazana ®MFA Poccuu, . Mockea, P

B nacrosiiee Bpemst pazHble BapHaHTHI 1ebHOXpoMocoMHoro FISH-
OKpaIllMBaHUs MPUMEHSAIOTCSA s LIUTOIEHETUYECKOM peTpOCHEeKTUBHON
OLIGHKH paHee IMOJY4YEeHHBIX J103 PAaIUallMOHHOTO  BO3IEHCTBHUS.
BuonornyeckuM MartepuanoM A 3TOTO  MCCIENOBaHMS  SIBIISIOTCS
KYJIBTYphl JUM(OLUTOB TepU(PEPHIECKO KpPOBH MOCTPAJABIINX WA
MPETONIOKHUTEIBHO —TIOCTPaJaBIINX Jroged. B Hacrosmiedr pabore
ucnons3oBaca Habop TpéxuBerHbx JIHK-30HmOB k 1, 4 m 12 mapam
XpOMOCOM, KOTOphle ObUIM TMONy4eHBl oOT ¢upmbl «MetaSystems»
(I'epmanmst). [l mocTaHOBKM KyIbTyp JUM(OINTOB mepudepunaeckon
KPOBU U TIOCIEAYIOLIETO MPUTOTOBJICHMS IPEHNapaToB XPOMOCOM ObLIH
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IIPUMCHEHB METOIWKH, OCHOBaHHBIE Ha IIOIXOJaX, HPUBEICHHBIX B
pexkomenpammsix MATATD (2011), mOCBAMEHHBIX NUTOTEHETUYECKOU
ononosumerpun. DupMeHHBIE WHCTPYKIMH OBUTH WCIONB30BAHBI IS
Beimonuenust FISH-okpacku Metadasupix xpomocom. C HCIONIB30BaHUEM
ABTOMATU3MPOBAHHOW M KOMIBIOTEPU3UPOBAHHON crucTeMbl «Metadep 4»
(«MetaSystemsy, ['epmanmst) mpon3BeeHB MONCK MeTadas Ha mpenaparax
U HEIOCPEICTBCHHBIN ITUTOTCHETHYECKUH aHalM3 Ha MOHHTOpax. B
HCCIIeIOBaHME B3ATHI MeTadassl ¢ MOYTH JAUIUIOWIHBIM YHCIOM XPOMOCOM
B nuamna3oHe 40-46 enuHUIl U CyMMapHO C MOJHBIM Habopom Bcex FISH-
OKpaIIeHHbIX yJacTkoB 1, 4 u 12 map xpomocom. Konmdecta momHbIX U
HETOJTHBIX TPAHCIOKAINK ObLTH CYMMHPOBaHBI BMECTE.

MarepnanoM IS JaHHBIX ~ OUTOTEHETHUECKUX  HCCIICTOBAHUI
MOCTYXHJIa BEHO3HAs! KPOBb YETHIPEX IUI, MOCTPAJABIINX B PAa3IUYHBIX
CUTyalUsAX OT raMMa- Ui raMMma-0eTa-u3iIydeHus:

1. Mauuent ©.A.M. (1946 r. poxnaenus). 24.05.1968 r. o mogBeprest
paJMalliOHHOMY BO3JIEHCTBUIO, UCTIONHSASA OOS3aHHOCTH JO3UMETPUCTA Ha
aTOMHOM NoaBOAHOM oake K-27, B TOT MOMEHT, KOT1a IPOM30IILIa aBaAPHs
peaktopa. OOmeld O0COOCHHOCTBIO TOPAKEHHS B TaKUX CIIydasx,
MPOUCXOIAIIMX B 3aMKHYTOM HPOCTPAHCTBE, SABISETCA COYETaHHBIN
XapakTep BO3JCUCTBHUS  IMPOHHUKAIONICTO TaMMa-u3JIy4yeHus, clabo
MPOHUKAIOIIEr0 OOJIydeHHs] KOXHBIX TMOKPOBOB W3-3a BHEIIHEro Oera-
W3IYYCHUS OT paJuallMOHHBIX Ta30B M a’3pOo30JIeH W HMHTAISIHOHHOE
3arpsa3HEeHUe PaJMOAKTHBHBIMU U30TOMAMHU HOAA U IPYTHUX PaAUOaKTHBHBIX
MpOAYKTOB AesieHus. LluToreHeTnueckass OLEHKa 103kl OTCYTCTBOBaja, U
Omomo3uMeTpus Oblila BBHIIOJHEHA B OTAAJIEHHBIE CPOKM IO CHTHAJIaM B
cnektpe OIIP smanmu 3y6a, coctasmss 1,12 I'p. Yepes 47 ner mocne
BO3JICHCTBUS pajrialiié (BO3pacT MalueHTa — 69 5eT) ObUIO BBIMOIHEHO
LHUTOTCHETUYECKOE HCCclieoBaHue JTUM(OIMTOB nepudepruueckod KpoBU
Ha ocHoBe TpéxuBeTHoro FISH-okpamuBanus 1, 4 u 12 map xpomocom.

2. Hamuent ®.AM. (1967 r. poxnenus). JlaHHbBIH mocTpanaBnit
pabotan nedexrtockonuctoM. PpakunonupoBaHHo 15-16.08.2020r wu
23.08.2000 r. B pe3ysbTaTe HEHUCIPABHOCTH JCPEKTOCKONA U COBEPIICHHUS
psiAa HENMpaBWIBHBIX JEHCTBUN OH MOJABEprcst oduieMy raMmma-o0IydeHuIo
U MECTHOMY JIy4eBOMY IIOPa)KCHHIO KHCTeH pyK TsDKEIOH CTEeIeHH.
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[lepBuuHasi LMTOreHeTHYECKas OLEHKA CpelHE 103bl Ha BCE TENO IO
4acTOTe AUIIEHTPUKOB coctaBuna 1,9 I'p. Uepes 15,7 net nocne uHIMIEHTA
(Bospact mamuenta — 49 Jser) Obula TpOW3BENEHA PETPOCIICKTUBHAS
LUTOT€HETUYECKas OLEHKA JI03bI.

3. Mamment I.O.U. (1960r. poxnmenns). OH mocTpagan mpu
nukBuganuu apapuu Ha YepHoObuTbCKOM ADC B 1986 T. OCHOBHBIMH
(axTOpaMu SBISUTHCH BHEITHEE OTHOCHTENHEHO PaBHOMEpHOE ramma-Oera-
U3Iy4YEeHUE ¢ HAJIMYMEM MECTHBIX JIy4eBbIX NopakeHui. [lepBoHauanbHas
OLIEHKa JI03bl Ha BCE TEJIO N0 CpeJHel 4acToTe JULEHTPUKOB B KYJBTYpE
muMQonuToB Teprudepuyeckoii KpoBHW paBHsiack 3,2 I'p. B obmem
BPEMEHHOM MpoMexyTke oT 27,9 no 34,4 net mocne obmydenus (Bo3pact
nanueHTa — 54-60 neT) uuTOreHeTH4YecKasi peTpOCNEeKTUBHAS OIEHKA /1032
ObLTa Ipou3BeieHa 9 pas.

4. Namuent A.P.U. (1950 . poxnaenus). IlomBeprcsi BO3AEUCTBHUIO
OTHOCHTEIIFHO PAaBHOMEPHOTO TaMMa-0eTa-H3JIydeHHsl OCHOBHOW MacChl
TeJa TakKe BO BpeMs aBapuu Ha UepHoObuibckold ADC. McxonHas oneHka
JIO3BI 110 JUIEHTPHUKAM B KYNIbTYpe JUMQOIUTOB Mepu(eprniecKoil KpoBu
cocraBuna 4,3 I'p. Uepes 30,1 u 30,5 mer mocine obmydenus (BO3pacT
manueHta — 66-67 jer) ObUIM  BBINOJHEHBl  PETPOCIIEKTUBHBIE
[UTOTCHETHYECKUE HCCIICIIOBAHMSL.

CraTuCTUYeCKH 3HAYMMBIE Pa3iNyuusl MO 4YacTOTaM TPAHCIOKAIMA B
KyJbTypax JUM(POIUTOB NiepuepruuecKoil KPOBH, B3SITON B pasHOE BpeMs
y mnamuentos I'OM. u J.P.M., orcyrctBoBaiu. OTO I03BOJIMIO
00BEIMHUTD JaHHBIE, TIONY4YEHHbIE B Pa3HbIE CPOKH.

i1 peTpOCHeKTHBHBIX OIIGHOK J03bI HCIIONB30BATM  CIIEAYIOIIee
ypaBHEHHE, IIOCTPOCHHOE paHee IMociie raMMma-o0JIyueHHsl in Vvitro KpoBU
3JIOPOBBIX JJOHOPOB:

Y =C+ (1,363 £0,457) x D + (2,264 + 0,187) x D?,

rae Y — gacrtora Bcex TpaHciokanuii Ha 100 knerok, D — no3a, I'p; C —
(oHOBas yacTOoTa TpaHCIOKAllMi, 3aBUCSINAs OT BO3pacTa, KOTOPYHO MO
JIAHHBIM JIUTEpaTyphl cuntanu paBaoit 0,215; 0,231 u 0,318 na 100 kierox
st 40-49, 50-59 u 60-69 ner coorBeTcTBeHHO. [l0 pe3ympTaTam pacdeToB
y mnoctpagaBmmx D®.AM., ®.AU., I'OU. u HA.PMUN. ouenkun o3 B
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otnanéunsie cpoku cocrawin 1,09; 1,24; 2,05 u 2,45 I'p coOTBETCTBEHHO.
Takum o0pa3zom, eciy y TMEpPBOro MalMeHTa HAOII0AaIoCh COBIAJCHUE
HCXOAHOW W TOBTOPHOW OIICHOK, TO y TPEX OCTaJbHBIX IAllMEHTOB C
OONBIIMM TIOPAXKEHUEM OIEHKH JI03 B OTAANEHHBIE CPOKH OKa3ajlnCh
CYIIECTBEHHO HUKE UCXOIHBIX.

brula nocTpoeHa JMHEHAs 3aBUCUMOCTb MEXY PETPOCIEKTUBHBIMU
(D) n mepBonauansHbiMU (Dg) onieHkaMu 103, KOTOpast UMena CIeayOTri

BU:
Dt =(0,506 £ 0,143) + (0,457 £ 0,049) x Dy (r =0, 989 nipu p = 0,011).

OTO ypaBHEHHE B NEPBOM IPHONMKEHUH MOXKHO HCIONB30BATh IS
PETPOCIEKTUBHON WHAWKALWKW MCXOAHBIX 03 TOCIE paJualioOHHOTO
BO3JICHCTBUSL M B JPYTUX CIydasx IPH OTHOCHUTEIHHO PaBHOMEPHOM
MOpa’KEHUMU.

BHYTPUKJIETOYHASA JO3UMETPUS JIIOTELIUA-177 B
TAPT'ETHBIX OITYXOJIAX ITPU ITPOBEJIEHUN
PAJIMOHYKJIMHOM TEPAIINH

A.C.HYHéBl, K.A. HCTpOCOBal, K.D. TepHOBCKaSII,
AN. HHFMaTan/IHal, 10.]1. Vanos?, I1.JI. Coraés?

"@®IBy T HI] MBI um. A.U. Bypuaszsana ®PMBA Poccuu, 2. Mocksa, P®
2 DHKI[PuO ®MBA Poccuu, . Jumumposepad, P

AkTyaabHocTh. IlocTpoeHne MaTreMaTH4ecKUX MOJENed s
JIO3UMETPUYECKOTO MJIaHUPOBAHUS M OMMCAHUS BOIPOCOB PajHaLlMOHHON
0€30macHOCTH Ha JTarne JIOKITMHUYECKUX HCCIeI0BaHUMN
paanodapmnpenapaToB CErogHs — 3TO He MpaBO BBIOOpa, a COBpeMEHHas
HEe00XOIMMOCTb.

Martepuanbl M MeTOAbI. DKCIIEPUMEHTAJIbHbIE JAHHBIE 1O N VIVO
pacmpeneneHuio  mccienyeMoro  pamuodapmmnpenapata [ Lu]Lu-
DOTATATE B kceHorpadTax ageHOKapLUHHOMBI TOJICTOM KHUILIKH YeJI0BEKa
HT-29 y wmplmei TMHAM Nu/NU WCHONB30BATH IS BXOIHBIX JAaHHBIX in
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silico dKCTIEpUMEHTa C TPHUMEHECHHUEM Pa3INYHBIX KOMIBIOTEPHBIX KOZIOB.
[ToBenenune KaxaoW pamnoakTUBHOW yacThIel B cepouse (R =280 MM,
11513 xnerok) mogmenupoBamu MetomoM Monrte-Kapmo reneparmeit
MICEBAOCITyYaiHBIX YHCEIL.

PesyabTathl. B HacTOsmem wccienoBaHHM OOBEM OIyXONHM Ha
MomeHT BBeneHus mpemapara [ Lu]Lu-DOTATATE  akTHBHOCTHIO
275 MBx/Mn coctaBun 224484 mm® (90% omyxoneBbie KiaetkH, 10%
CTpOMalbHBIE KIETKH), W uepe3 | wac mocime BeeneHus 0,1 mi
HCCIeTyeMOro Tpemapara MbIIaM JIMHHE —NU/Nu  MakcHMabHas
KOHIICHTpAIlMs AKTUBHOCTH B OIYXOJIEBOM OYare COCTaBHWJa OKOJIO
443+83 xbk. Db dexTuBHBIN TepHoJI MOJTyBBIBEICHUS Terr
pPaaMOaKTUBHOCTH W3 OMYXOJEBOM TKaHM cocTaBuil okoio 31,1 4.
IIpenmonarast chepudeckyro ¢opmy oxHoit knerkn nuHMH HT-29
(Rieren = 10 MKM, Ry, =6 MKM) ¥ paBHOMEpHOE  paclpelesieHHe
PaJMOaKTHBHOCTH B O4are, Mojy4aeTcs, 9YTO Ha OJIHY KJIETKY MPUXOIUIOCH
2948+406 bx-c'  (pacmamoB) morenus-177 (unrepHammzamus  ~20%).
Takolf KOHIEHTpalMM aKTHBHOCTH M PACIaJOB XBaTwio, 4Todsl %TPO
cocraBui okoio 20,6% B TedeHue Bcero uccienoanus (60 CyTok).

YuauteiBas pazMep oxHoi kietku auaud HT-29 u sinepHo-drsndeckue
XapaKTepUCTUKHU JItoTenns-177, Henb3sl yTBEpPKAaTh, UTO BCS SHEPTHUS OT
pacmagoB paJuMOHYKJIMIA IOrJOIIaeTcsl B OAHOM Kietke. boiee Toro,
nepeKpecTHbie 1036l (10 6,5 ['p) mns oTaAeNbHON KJIeTKH OyAyT HaAaMHOTO
Bbime 036l camooOmyueHus (0,14 I'p). [nsg kiIeTok afeHOKapLHHOMBI
TONCTOW KUIIKKA 4denoBeka smHHM HT-29 Obta mocTtpoeHa KpuBas
BBDKMBAHUS, COTJIACHO JIMHEWHO-KBajapaTudeckod mojenu (o= 0,27 Fp'l,
B=0,009 I'p?) u ompeneiena BEPOATHOCTh ABYHHTEBBIX PaspbiBoB (JIP)
JIHK (20,5+2,8 JIP-smpo™ T'p™).

BbiBoabl. JlanHas paboTa 3akiagbIBaeT BO3MOXKHOCTb IE€PCOHAIBHO
IIAHMPOBATh BBOAMMYIO akTHBHOCTH [ Lu]Lu-DOTATATE s Kaxaoro
ManyeHTa B KIMHUYECKOW MpaKTUKE C TOYKH 3PEHUS JO3UMETPpUU U
OKa3aHMs KEIAeMOTO TePANEBTHUECKOT0 AP PeKTa.
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HCCJIEJOBAHUE BO3MOKHOCTEN ®EMTOCEKYH/IHbIX
JIA3EPOB B COBPEMEHHO HAHOXUPYPI'UHU 11151
CJIMSIHUS KIETOK
JL.IO. Maprupocss', AL Basnecckmii', A.A. OCbIUeHKO',
I0.A. CDGZ[OTOBZ, B.A. Hamor{eHKo1

" ®IrBYH @UI] XD PAH, 2. Mockea, P®
2@IBY T, ‘HL] ®MPBI] um. A.U. bBypuassna ®MBA Poccuu, 2. Mockea, P®

B Hacrosiiee Bpems, KJIETOUHbIE TEXHOJOTUH CTPEMHUTEIHHO
pPa3BUBAIOTCS M PACCMATPUBAIOTCA KakK TMEPCIEKTHBHOE HampaBlieHUe,
¢dopmupyromee  Oymymee MexumuHbl. OHH  OTKPHIBAlOT ~ HOBBIE
BO3MOKHOCTH JUISL TIOJTyYEHHUSI KJIETOUHBIX MPOAYKTOB, CHOCOOCTBYIOLIMX
BOCCTAHOBJICHHIO (DYHKIIMI TKaHEH M OpraHOB 4YeJOBEKa, a TaKxKe st
WCIOJb30BaHUS B TKaHeBOM umkeHepuu [1]. Ilpumenenue coBpemMeHHOMN
JIA3ePHOM TEXHHKH UrpaeT 3HAYUTEIbHYIO POJb B Pa3BUTHU KJIETOYHBIX
TexHoJornH. OCOOEHHO BaXHBIM SIBISIETCS HCIIONB30BAHHE JIA3EPHBIX
UMIYJIbCOB yIbTpakopoTkoi amutensHocTH (10-100 de.). Bo-nepsbix,
(heMTOCeKyHIHbIE ~ J1a3epbhl  YCIENTHO IPHUMEHSIOTCS B KauecTBe
3(pPEKTUBHOTO WHCTPYMEHTA HCCIICAOBAHUM, B TOM YHCIE IS H3YUCHHS
OBICTPO  MPOTEKAIOIIMX MPOLECCOB, TaKMX Kak (eMTOCEeKyHIHas
CHEKTpOCKOMus [2], a TakKe ISl AMATHOCTUKH 00BEMHBIX MUKPOCTPYKTYP,
TakuX Kak OHMOOOBEKTH, ¢ CYOMHUKPOHHBIM pa3pelleHueM, HUCIIONb3Ys
MeTOJ1 MHOTO(OTOHHOH MHKpockomnuH [3]. Bo-BTOpbIX, heMTOCeKyHTHBIE
Ja3epsl MOTYT OBITh HCIONB30BAaHBI B KAaYeCTBE HCTOYHHKOB H3ITYUCHHS
JUIA BO3JICHCTBHS Ha XUBbIE OOBEKTHI, TAKHE KaK TKaHW, KJICTKH, W
KJICTOYHBIC OPTaHeIUTbl, C HENbI0 U3MCHEHHS UX CTPYKTYPHI WIIH (DYHKITHH.
OTOo mpUMEHEHHe HaXOIWUT I[IMPOKOE MpPUMEHEHHWE He TOJIBKO B
(yHIaMEHTANBFHBIX HCCIEAOBAHUAX, HO W B KIMHUYIECKOH IPaKTHKE.
Hanpumep, wncnonb3oBaHue Ja3epHBIX HUMIIYJIbCOB  (HEMTOCEKYHIHOM
JUIATEILHOCTH  TIPEJCTABISAETCS  MHOTOOOCHIAOIINM  JUIS  PEHICHHUS
KJIIOYEBOM 3ajjaud B 00JACTH pEreHepaTUBHOM MEIWIMHBI, CBSI3aHHOH C
HepenporpaMMUpPOBaHUEM KIIeTOK. [IpuMeneHne heMToceKyHIHOTO Ta3epa
IUTSL CITUSTHUS TIAp OOLUTOB OBLIO YCIEITHO anpoOUpoOBaHo B psizie paboT Ha
00OLUTax MbIH [4, 5].
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Hamu moka3aHo, YTO MpOLIECC CIUSHUSL KIETOK MOXET ObITh
peann30BaH B TOJHOCTBIO OECKOHTAKTHOM pexHMe, 0e3 NpUMEHEHHUsI
MEXaHMYECKUX  HHCTPYMCHTOB,  XHMHYECKHX  PEarcHTOB WU
SNEKTPUYECKUX  TOJeH, UCKIFOUMTENIBHO ~ C  HCIIOJIb30BAHUEM
(demTocekyHaHOTO Jazepa. CaMm Hpolecc CIUSHUS KIETOK JOCTHIaeTcs 3a
cuer onronepdopain MeMOpaH, TJie B Ka4eCTBE HHANKATOPA MPOTEKAHUSI
mpoliecca SBISICTCS MOSBICHUE Mapora3oBOro My3bIps U MOJAOUPAIOTCS
TaKWe XapaKTePHUCTUKH ONTHYCCKOW CHUCTEMBI W Jia3epa, MpPU KOTOPBIX
pasMep 3TOro Iy3bIps OCTAeTCSl MHHUMAIbHBIM. HemanoBaxKHOM
XapaKTEPUCTHUKON OMEpaliii TAKOr0 YPOBHS SIBISETCS KOHTPOIHUPYEMOCTD
M, KaK CJIeACTBHE, HHBA3MBHOCTh mpolecca. IIOCKOIbKY IUIOTHOCTh
OuoMaTepuana KJIETOK BeCbMa HEOJHOPOAHA, MOTJIONIEHHAS JHEPTHs
(eMTOCeKyHIHOTO  HM3JIyYeHHs] CHIIBHO Konebiercs. OTo  co3gaeT
CIIOKHOCTH B KOHTpOJIE THpolecca IECTPYKIHH OuoMaTepuana: aaxe
HeOONBIIOe W3MEHEHHE HWHTCHCHBHOCTH (DEMTOCEKYHIHOTO JIa3epHOrOo
M3IydeHHsS MOXET T[PUBECTH K 3HAYUTENbHBIM H3MEHCHUSIM B
MOTJIOIAeMO  SHEpPrMM HW3-3a HEJIMHEeHHOro XapakTepa Ipolecca
norjomenus. [Ipy BceM MpH 3TOM HaM YAAIOCh JOCTHYb BBICOKOIO
MPOIICHTA YCIEIIHBIX OINEpalri MO CIUSHUIO map KieTok. CymiecTByer
HECKOJIbKO IOJIXOJI0B K PElICHHI0 AaHHOro Borpoca. OfMH U3 MOJXO0I0B
3aKJTI0YACTCS B OTPAHUYCHUH CPEIHEN MOIIHOCTH M3TyUYCHUs, HO IIPH 3TOM
SHEPrusl OTACIBHBIX UMITYJIHCOB 3aMETHO YBEIUUEHA. ITO MOXKHO JOCTUYb
32 CYeT MPUMEHEHHsS B ONTHYECKOW CXEME ONTHYECKOr0 MOJIYJIATOpa
(uommepa) [6]. Ho Oonee 3(h(eKTUBHBIM M TPOTrPEeCCUBHBIM PELICHUEM
SBJISIETCSI  WCIIOJIb30BaHHE  Pa3iMYHBIX  KpacWTelel B KadecTBe
¢dorocencuOmmzatopoB. OmHAKO TpU BBIOOPE KpacHTENs BaKHO
YUUTHIBATH €ro 0E30MacHOCTh JUIsl KJIETOK, CIHOCOOHOCTh YCHJINBATh
MOTJIOIICHUE CBETa M BIMSHUE HA CTPYKTYPY U (DYHKIMH KIETOK B U MOCIE
mporecca cnusHuA. Takke HEOOXOAMMO ONTUMU3UPOBATH  YCIIOBHS
9KCIIEpUMEHTa, BKJIIOYAs KOHLEHTPALMIO KpacHTelNs, MJIMHY BOJIHBI
JA3epHOTO W3IYYCHHS M JJIMTENBHOCTh OONYYEHHs, YTOOBI JOOWUThCS
HAWIYYIIHX PE3YJIbTATOB.

Pabota BemonHeHa mpu moanepkke rpanta PH® Ne 21-75-10155.
Pabota Beimonnena na 6aze LIKIT Ne 506694 ®UIL[ XD PAH u YHY Ne
1440743.
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5. Determining the Range of Noninvasive Near-Infrared Femtosecond
Laser Pulses for Mammalian Oocyte Nanosurgery / A. A. Osychenko,
U. A. Tochilo, A. A. Astafiev [et al.] // CTM. —2017. - V.9. —Ne 1. —
P. 21-26.

6. The use of optical chopper increases the efficiency of femtosecond
laser-induced cell fusion / A. A.Osychenko, A.D. Zalessky,
U. A. Tochilo [et al.] // Journal of Physics: Conference Series. — 2020.
— V. 1695. — Article: 012048.

MHOJYYEHUE ®APMAINEBTUYECKU IPUEMJIEMBIX
PACTBOPOB CKAH/IMS1-44 IS CHHTE3A
PAINODPAPMIIPEITIAPATOB

II.A. MupomuH, A.A. JlapeHKOB
@I'FY I'Hl] ®MBI] um. A.U. bypnazana ®MBA Poccuu, 2. Mockea, PO

[Ipu BHINONHEHMH OKCHEPHUMEHTOB B JaHHOH paGore *'Sc Gbun
nonydeH u3 pamMoHykmuaHoro Ti/*Sc remepaTopa Ha ocHOBe
TBepaodaszHoro skcrpareHTa TEVA, paspabotanHoro A.A. JIapeHKOBBIM,
A.I'. MaknussHOM U co0aBT. bbul HCHOIB30BaH MPOTOTHUII TE€HEPATOPHOM
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CHCTEMBI ¢ aKTHBHOCTBIO “*Ti — 29 MBk. Brixon 8¢ B 1 M omroara
(pactBop 0,1 M miaBeneBo#t kuciaoTsl B 0,2 M cONSHON KHCIIOTE) COCTABHI
89+7%. Tpockox “Ti me mpessrman 1,5x10°% (mpu cpeHeM 3HAYCHHH
6,5><10’5 %). Bpicokas KOHIIEHTpaiusi MIaBEII€BOM KHCIOTHI B 3JIOaTe
reHEeTapTopa MpEIsATCTBYeT HHKOPIOPHPOBAHHIO 'SC B CTPYKTYpY
BEKTOPHBIX MOJIEKYJ, IIOTOMYy HEoOXoamMo pa3paboTka METOJOB
KOH/IMLIMOHUPOBaHUs dmoata  Ti/*Sc  remeparopa, mos3Bomsromux
NOTYYHTh (apMALEBTHUECKH TPUEMIEMbIE PACTBOPHI *'SC I CHHTE3a
pamnodapmnpenapaToB. B xoxe paboThl OBUIO PacCMOTPEHO HECKOIBKO
METO/IOB  JIOTIOJHUTENBHON OUYMCTKH 9moara rexepatopa  Ti/*'Sc.
[lepBoHauansHO  OBUTO  PEIICHO  yHAlsATh  INABEIEBYIO  KUCIIOTY
JeKapOOKCUIIMPOBAHWEM C  HCIIOJIb30BAaHMEM IEPOKCHAA  BOAOPOJA.
VYrnapuBaHue MPOBOAWINM B CTEKISHHOM V-00pa3sHOM (IakoHe, C
no6asienuem 300 mxi 30% nepekucu Bomoposa (XY). [ocne nposeacHus
ynapuBanus 'S¢ Gbu1 jgecopOupoBaH ¢ ToBepXHOCTH (uakona 0,1 M
pactBopoMm HCI (XY). DddexTruBHOCTD AecopOIMH B JAHHOM IMpOLiEcce B
cpemHeM cocTtaBmia 87+5% OT mepBOHAYAIHHOW aKTHBHOCTH DJJII0ATa C
nonpaekoii Ha pacnaz. IlonyueHHble pacTBOP 'Sc GbUTH H00ABICHBI K
I M AcONa ¢ pH=4,5 u ucnons3zoBansl B cuHTeze POIT — [*Sc]Sc-
PSMA-617 (xoHueHtpauus mpekypcopa — 20, 10 wu 5 mxr/mn).
DKcnepruMeHTaTbHBIE JaHHBIE MOKa3aJH, 4910 MOy 4CHHBIC
JIeKapOOKCHITHPOBAHAEM PACTBOPHI *'SC TPUrOAHBI JuIsi cuHTe3a PDII ¢
BBICOKUM BBIXOJIOM (= 95%) BO BceM HCCIICJOBAHHOM JIHAIa30HE
KOHIICHTpalMi Tpekypcopa. Takum o0pa3oM, METOX yIapHBaHUSA C
JIeKapOOKCHIMPOBAHUEM TO3BOIMI  3()(EKTHBHO OYHCTHTH PACTBOP
smoata “Ti/**Sc remepaTopa oT mpumeceli, HO U332 CBOEil
MPOAODKUTEIIBHOCTU BO BPEMECHU U TPYAOCMKOCTHU lIaHHBIﬁ METOd HE
yI00eH IS NMPUMEHECHUSI B PYTHMHHOIN KIMHUYECKOH mpakTHke. [lostomy
HEOOXO0IMMO PACCMOTPETh OoJiee OBICTPBIN U MEHEE TPYIOEMKHIA METO/I.
I/ICXOII}I U3 JIATEPATYPHBIX HWCTOYHHUKOB M OIIbITa pa3pa60TqI/IKa
“Ti/*Sc, B xauecTBe BTOPOro MeTosa Gblll PACCMOTPEH METOJ BhIACICHHS
“Sc ¢ ucmonb30BaHHEM KAaTHOHOOOMEHHBIX CMON. B namHOil paGote

HCIIONB30BAJICS aHanor Dowex — CHIBHOKHCIOTHAs KaTHOHOOOMEHHAs
cmona Chromafix HR-XC (MACHEREY-NAGEL GmbH & Co. KG,
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lepmanus), cocrosmas u3 THAPOPOOHOTO cHEPHUESCKOrO COMOIMMEpa
MOJUCTUPOJIA U AMBHHWIOCH30Ja ¢ MoIudUKaueld OeH30ICcyTb()OHOBON
kucnotsr. Copbuus **Sc Ha KaTHOHOOGMEHHOI CMOJIE HEMOCPEICTBEHHO 13
cpelbl ndJl0aTa reHeparopa coctaBuwia Bcero 351+5%. [lns oueHku
aJICOpPOLIMOHHON  CcITOCOOHOCTM JAaHHOM CcMOJBI  ObUIM  ONpeAeNeHbI
KO3((QUIMEHTE pacpeeNieHusl 'SC [UIsl PA3MUYHBIX COCTABOB CMECH
CONSTHOW W TIIaBEIEeBOM KHCIOT, a Takke pasUuHBIX BapHAaHTOB
pasGasnenust smoata " Ti/**Sc remeparopa. Pe3ynbTaThl IpPOBEICHHBIX
JKCIIEPUMEHTOB TMOKa3aim, 4ro pacteop 0,02 M H,C,04,/0,04 M HCI,
MoJTy4aeMbIil TyTeM pa30aBJICHUs dIlloaTta TEeHepaTopa BOJOW B S5 pas,
ABIACTCS ONTHMAIBHBIM JUI COPOLMM ''SC Ha KaTHOHOOOMEHHHKE.
PesynpraTet 9KCTIEPHMCHTOB B TIMHAMHIYECKUX YCIIOBHSX
(xpomatorpadurueckass komonka PEEK ¢ HaBeckoir cmombl 53-55 mr)
TOKa3alu, 9To copOuus #Sc B JIAaHHBIX YCJIOBHUSX cocTamyseT 6onee 99%.
Jlecopbuust **Sc Gbuta mpoBeseHa Gy(hepHBIME PacTBOPAMH HATPHEBBIX
coJelf pa3NUYHBIX KapOOHOBBIX KHCIOT: CYKIMHATOM HaTpust (SuccNa,),
nakratom Hatpus (LactNa), mupyBarom HaTpus (PyrNa), manaTtoMm HaTpus
(MalNa), a-ruapokcu-0ytupatoMm HaTpus (o-H-ButirNa), mponumonarom
Hatpusi (PropNa) u aumeratom Hatpusi (AcONa). A Takxke B KauecTBe
OydepHoro areHra ObLIa paccCMOTpeHa anu(paTHiecKas aMHHOKUCIOTa —
ananuH. [lanHple BemiecTBa ObUIM  BBIOpaHBI  HMCXOAS M3 HX
(hapMaleBTUYECKOW MPUTOAHOCTH. Pe3ynbTaThl 3KCIEPUMEHTOB IO
necopbumn  **Sc GydepHbIME pacTBOpaMHM BHIOPAHHBIX BEIIECTB C
KOHIeHTpauusaMu 1 M mokasainy, 4To alaHuH He crocoOeH AecopOrpoBaTh
“Sc, a nponmMOHAT TOKa3am CIMIIKOM HM3KMH BBIXOX JAECOPOLUM
(27,6£1,9%). Jlannple BemiecTBa OBUTM WCKIIOYEHBI U3 HCCICIOBAHUS.
JanpHelne SKCIEpUMEHTH TPOBOAWINA C pPACTBOpaMH B HWHTEpBaie
koHneHTpanui ot 0,2 M no 1 M u ¢ukcupoBanHom 3Hauenuu pH (4,5).
DKCIEPUMEHTANLHBIC JaHHBIE IOKA3alH, YTO BHIXOA Jecopbuunm “'Sc
nagaer B psamy LactNa > MalNa > a-H-ButirNa > AcONa > SuccNa, >
PyrNa u cocraBuaser 89,6£2,2 > 88,7+1,9 > 83,7439 > 71,6t1,1 >
55,0£2,8 > 24,4+1,0% COOTBETCTBEHHO AJsl KOHIEHTpauuu OydepHBIX
pactBopoB 1 M. CHmxeHHE XK€ KOHIEHTPAUUH KapOOHOBOW KHCJIOTHI B

128



SIIIOEHTE B KAXKIOM Clydae NPUBOIMT K CHMKEHHIO aecopbuun “‘Sc. B
YACTHOCTH, JUIS PAacTBOPA JIAKTaTa HATpHs BEIX0A *'Sc mamaer ¢ 89,6% mpu
1 M no 77,8% mpu 0,1 M.

Ilocne omeHKH AecOpOLMOHHON CIOCOOHOCTH PacTBOPOB ObUIH
IIPOBEACHBl JKcIepuMeHThl No cuHTesy P®OII B ToM ke uHTepBaie
KOHIIEHTpaluii KapOOHOBBIX KUCIIOT, U TIpU TOM ke 3HaueHnu pH. Bo Bcex
pactBopax  Obll  CHHTe3MpoBaH  pagmodapmmpemapat  [“*Sc]Sc-
DOTATATE, c konunenrpauueil mpekypcopa 20 Mkr/mi. Pe3syibrate
MIPOBEACHHBIX HKCIEPUMEHTOB MOKA3bIBAIOT, YTO BBIXOJ PEAKIIMA MEUCHUS
nagaer B psaxy AcONa > PyrNa > SuccNa, > o-H-ButirNa > LactNa >
MalNa u cocraBmster 99,240,5 > 97,5t1,4 > 954+1,7 > 72,7¢1,5 >
39,243,1 > 12,841,2 COOTBETCTBEHHO JUIsl KOHICHTpAaIUU Oy(QepHBIX
pactBopoB 1 M. Takxe ObLIO OOHAPYKEHO, UTO CHIDKEHHE KOHLIEHTPAIH
KapOOHOBOM KHCIIOTBI B PCAKIMOHHONW CMECH NPHUBOAMT K POCTY
PaAMOXUMHUYECKOW KOHBEpCHU. B dYacTHOCTH, IjIsi pacTBOpa JiakTaTa
HaTpus Habmoxpaincs poct ¢ 39,2% npu 1| M go 72,7% npu 0,2 M. Ilo
COBOKYITHOCTH BEJIMYMH BBIXOJa AKTHBHOCTH TMPH JECOPOLIMU W BHIXOJA
peakuuu cuHTe3a — 1 M pacTtBop amerara HaTpusi ObUT BBIOpaH Kak
ONTHMANbHbIHA T BRIICICHAS 'S¢ ¢ Hcronb3oBaHueM cmoibsl Chromafix
HR-XC. Takxe OblTH MPOBEACHBI SKCIIEPUMEHTHI 10 OLIEHKe BiHsHUSA pH
pacTBopa Ha BEJIMYMHY BbIXOja JecopOuuu. B pesynbTare mosryuyeHHbBIX
JaHHBIX ObUIO MoKazaHo, uto npu pH =4 Beixox cocraBun 781+3%, a npu
pH=5 — 8612%. Takum oOpa3om, 3HaueHue pH ~4,5 sBusgercs
ONTUMAJIBHEIM JUISl TIPOBEJICHHS ONTUMAIbHOMN jaecopOuuu 'Sc m s
nposesieHus: cuHTe3a POII ¢ BEICOKUM paiMOXUMHYECKUM BbIXO/I0M.

B pesymbraTe wuccienoBaHHs COPOIMOHHBIX W JIECOPOIMOHHBIX
cBoMcTB KaTnoHooOMenHoi cmoiasl Cromafix HR-XC ObL0 mokasaHo, 4To
JAHHAS KATHOHOOOMEHHASI CMONA IO3BOJISIET IMOJYYHTh PACTBOPHI 'SC
¢dapmaneBTryeckn npuemieMsie POIl mpu ucmons30BaHHU aleTATHOTO
OydepHoro pactBopa ¢ koHleHTpauueit 1 M u pH 4,5.

Pabora BeImonmHEHa B paMmkax rocymapcTBeHHoro 3amaHusi @MBA
Poccun (HUOKTP Ne122031100121-4).
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ABTOPAIMOJIN3 TEPATEBTUYECKHX
PAJIMIODAPMITPEITAPATOB HA TIPUMEPE [""Lu]Lu-PSMA-617

10.A. Mutpodanos, A.A. JlapeHKOB,
E.II. IlaBnenko, M.I. PaxumoB

@I'BY I'HL] MBI um. A.U. Bypnazana ®MFBA Poccuu, 2. Mockea, P®

Ha nmpaktuke [ TIOOTBEPKACHHUS  CTa0HIBHOCTH  TOTOBOIA
nekapctBeHHOH  dopmbl  (IJID) pagmodapManeBTHUecKoro mpemnapara
(P®JIIT) mpoBOAAT CHHTE3 W OLIEHUBAIOT POMEXYTOK BPEMEHH, B TCUCHHE
KOTOPOTO 3HaueHme paanoxummdeckod umctoTel (PXY) mnpemapata He
yHazleT HUXKe ONpPeNesIEHHOI0 KPUTHUYECKOTro 3HaueHus (3adacTyro — 95%).
[lonyyeHne HEyIOBIETBOPUTEILHOIO pe3ylbraTta BIeYET 3a coOoi
HEOOXOAMMOCTh BHECEHHS KOPPEKTHPOBOK B coctaB [JI® m moBTOp
HCIBITAaHUH Ha e€ CcTaOMJIBbHOCTh BO BpeMEHH. [Ipu 3TOM KOJIMYECTBO
JAHHBIX UTEepaIVid HA CTaIuH (hapMareBTHUECKON Pa3paboTKH MOKET ObITh
JoctatouHo  OonpmiuM.  JIorM4HONM — mpencTaBiseTcs — NepBUYHAs
ontumuzanusi cocrapa POJIII ¢ ucnonp3oBaHneM MOIEIBHBIX MPENapaToB
YUUTBIBAs ~ BBICOKYIO  PBIHOYHYIO  CTOMMOCTh  TEpPaleBTUYECKHX
PamIMOHYKIMIOB M PELENTOP-CIEeIU(PUISCKHX MpeKypcopoB. B manHoi
paboTe TpeANOKeH ~ albTepPHATHBHBIM  MOAXON, OCHOBAaHHBIA  Ha
MOJEJIUPOBaHUU IIPOLIECCOB panuonunza TEPANeBTHYCCKUX
pamuogapMmIpenapaTtoB oA~ ICHCTBHEM  BHEIIHETO  OOMy4eHHS
PEHTI€HOBCKUM M3ITyYEHUEM JUIsl onTuMu3anuu cocrtasa [JI® POJIII.

Ha mnepBom osTame mnpoBeaeHO H3yueHHE OCHOBHBIX (DaKTOPOB,
BIVSIFOIIMX ~ HA  HMHTEHCHBHOCTH  PAJHOIUTHUYSCKOH  Jerpajaiuu
MOMYISIPHOTO ~ JIMTaHZa K MPOCTaT-CrelU()UIECKOMYy MeMOpaHHOMY
auTureny PSMA-617 ua mpumepe [''Lu]Lu-PSMA-617 B orcyrcTBHe
paauomnporekropoB. Kontpons PXY mnpenapaTroB npoBOAMIN METOAAMHU
TOHKOCJIOWHOM H BBICOKOI((MEKTUBHON >KHUIAKOCTHOM XpoMaTorpagum.
W3ydeHo BnMsHME BETUYHMHBI OOBEMHON AaKTUBHOCTH JtOTeIus-177,
KOHIICHTPAIlMX TIpeKypcopa u Oy(epHOro areHra, HpOXOJLKUTEIBHOCTH
XpaHeHHsT W o00bEMa TIpermapara Ha HWHTEHCHBHOCTH aBTOPAJHONH3A
['"Lu]Lu-PSMA-617. JlonoiHHTeIbHO, KOMITBIOTEPHBIM MOZEITUPOBAHUEM
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U XUMHYECKOW JO3MMETpHEH IPOBE/IeHa OIEHKA J030BOT0 Kod((HuIMeHTa
Jmrorenusi-177 u 1o30Boii kKoHcTaHTEL 411 PSMA-617.

Ipenaparsi [*Sc]Sc-PSMA-617 ¢ uaentuusnsv [’ Lu]Lu-PSMA-617
COCTaBOM (32 HCKJIIOYEHHEM paJAMOHYKJIMIA) BBICTYNAJIM B KayecTBe
MOJIENIbHBIX MPH CO3IaHUM YCIOBUU PaJUOIN3a BHEIIHUM OONydeHHEMS B
ycranoBke JIHK-268, ¢opmupyromeit 29142 [p/mMuH B mpemnapare.
OOHapyXeHO CXOACTBO HpoduiIeH pPaAUOXUMHUYECKHX  IPHUMECEH,
o6pasyrommxcst B nperaparax [\ Lu]Lu-PSMA-617 npu aBropaguonnse u
B [*'Sc]Sc-PSMA-617 nox neficTBHEM BHENIHETO W3IydeHus. [IpeioxeHo
MEePBUYHOE  OMIIMPUYECKOE  ypaBHEHHE, CBS3BIBAIOLIEE  BEIMYMHY
PaIMOXUMHYECKOH YHCTOTBI C HAyaJlbHOW OOBEMHOH aKTUBHOCTHIO
pPajAMOHYKJIMJA, BpPEMEHEM XpaHEHUS U KOHLEHTpaluel mnpeKypcopa
PSMA-617. Tlomy4yeHHble  pe3yabTaThl  IO3BOJIIIOT  TOBOPUTH O
MPUMEHUMOCTH  KOHIICMIIMMA BHEIIHET0 OOJNy4YeHHsS PEHTTEHOBCKUM
W3IYyYCHHEM JJIsi  MOJICIMPOBAHMS  IPOIECCOB  aBTOPAAMONN3a B
TepaneBTHYeCKuX  pamunodapmmpenaparax. JlanmpHeiiee  yTOYHEHHE
MOJTYYEHHBIX 3aBUCUMOCTEH MOXET OBITh IMOJIE3HBIM JUIA TPOTHO3UPOBAHUS
CTaOWIBHOCTH paauodapmipenapara Ha cragud (papMareBTHUECKON
pa3paboTKu rOTOBOI JIEKAPCTBEHHOH (POPMEI.

ONTUYECKHUE CBOMCTBA MEJHOI'O KOMILJIEKCA
XJIOPOPUIIJIMHA

JILA. Pomoaun, A.A. MOCKOBCKHUI

@I'FY I'Hl] ®MPBIL] um. A.U. byprazana ®MBA Poccuu, 2. Mockea, PO

AKTYaJILHOCTh HCCJEA0BAHHA. B COBPEMEHHOM MHpE CYIIECTBYET
cepbE3Hasl OMACHOCTh BO3/ICHUCTBUS HA OPTaHU3MBI YEIIOBEKA M KUBOTHBIX
WOHU3UPYIOLIETO M3ITyYeHUs, CBSA3aHHAs C BO3MOXHOCTHIO TPUMEHEHUS
SIIEPHOTO OPY KU, aBapUil HA AaTOMHBIX JIEKTPOCTAHIIVSIX U HETPABUILHOU
YTHJIN3ALUN PAIMOAKTUBHBIX OTXOJIOB.

B cBsi3u ¢ 3TUM, HaUYWHASI C CEPEAMHBI MPOILIOTO CTOJETHSI, BEIYyTCS
AKTUBHBIE TIOMCKH J(PQPEKTUBHBIX paJUO3alUTHBIX TpenapaToB. K
COKaJICHWIO, BCE NMPHU3HAHHBIE HA CETOMHSIIHUN JEHb PaHONPOTEKTOPHI
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XMMHUYECKM  TOKCUYHBI  Juii  d4enoBeka. IlodToMy — aKTyajbHBIM
HANpaBJICHUEM UCCIEJOBAaHUN SBISETCS TMOWCK HETOKCHYHBIX WIH
MaJIOTOKCHYHBIX  TIPETIapaToB, OONANAIONMX  PagHONPOTEKTOPHBIMU
CBOMCTBaMHU.

Ho B Hactosmiee BpeMsi mH(MOpMAIHMS U3 JTUTEPATyphl 4acTO KpaiHe
pa3po3HeHa, a JaHHble TI0 CBOHCTBAM HEKOTOPBIX BEIIECTB HE
CUCTEMaTH3MPOBAHBI, @ TO U BOBCE OLTHOOYHBI.

Tak, B JuUTEparype HMEIOTCS MHOTOKpAaTHbIE YIOMHHAHHUA O
BO3MOXKHBIX PaJHMONPOTEKTOPHBIX CBOWCTBaX MpenapaToB Ha OCHOBE
xyopoduiia, ¥ B OCOOEHHOCTH — BOJOPACTBOPUMOTO TIPOIYKTa €ro
OMbUIEHUs] — XJopodwinHa. B OodbmMHCTBE PabdOT, B KOTOPBIX OBLI
ucnojp3oBaH xjopodwutua [1,2], oH mpumensics B (opMe MeTHOTro
KOMILIEKca, 001agaionero 0obieil yCTOHYUBOCTBIO, YeM MarHUeBBIN HIIN
Oe3MeTaTHUeCKU CTPYKTypHBIe aHajoru [3].

IIpu >TOM B nuTeparype HET AOCTOBEPHOM WHGpOpPMaLUU Jaxe o0
ONTUYECKUX CBOMCTBAX MEAHOr0 XJIOPOQWIIMHA — O 3HAYCHHUAX
KOd(pPUIMEHTa MOJSIPHOW OKCTUHKIMM, TO3BOJSIONIETO IMPOBOAUTH
CHEKTPOMETpUYECKOe OMNpefielieHne KOHIIGHTpaluu BemiectBa. bes
YKa3aHHBIX  CBEJCGHUI  MPAaKTHUYECKH HE  BO3MOXKHO  aJIeKBaTHOE
HCCIIeZIOBAaHHE BHYTPHOPTaHU3MEHHOTO u BHYTPHUKIIETOYHOTO
MeTtabonusMa xjopodpuwiuinHa. A 0e3 3TOro HEBO3MOXKHO IOJIHOLIEHHOE
W3yYeHHEe B T.4. MEXaHM3MOB paJAMO3AIIUTHOTO JEHCTBUS JTaHHOTO
BeLIECTBA.

Ieabo fnaHHON padoThl OBUIO H3yYEHHE ONTUYECKUX CBOUCTB
MEIHOTO KOMILIEKCa XJIIOpO(OUILIHHA.

Marepuajbl 4 MeToAbl. [IIg H3y4YeHUS ONTUYECKHX CBOWMCTB
xjopouiuinHa ObUT  UCIOJB30BaH PAacTBOP €ro  HAaTPUN-MEIHOTO
komuiekca (Macklin, Kutaif) B nuamasoHe xoHueHTpanmid ot 5 mo 100
MKM. Peructpanus cekTpoB MOTJIOMEHHs paCTBOPOB MPOU3BOIMIACE IPU
oMoty cnektpodorometpa AgilentCary 60 (AgilentTechnologies, CIIIA)
B auama3one [iuH BoyH 360-720 HM. Ha ocHOBaHUM MOITy9E€HHBIX JTaHHBIX
ObLH BBIYHCIICHBI K03 PHULIHEHTHI MOJISIPHOTO TIOTJIOIEHUS
XJIopopUUIMHA Ha pa3HbIX UIMHAX BOJH. Pacy€rbl ObLIM NMpOBEIEHbI Ha
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OCHOBAaHMH MAaTEMAaTHYECKOTO BBIpaKeHMS 3akoHa byrepa—Jlambepra—
bepa.

Pe3yabTaThl HCCIeJ0BAHUS IPOMILTIOCTPUPOBAHEI HA PUCYHKE 1.
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Pucynox 1 — Pe3ynbraThl Hcciae10BaHUs ONTHYECKUX CBOUCTB
MeAHOTro xJiopoduiuinHa: A. CHEeKTphI MOTJIOIIEHHS BOJAHOTO pacTBOpa
MEIHOTO XJIOpPOGUILIHHA Pa3IHMYHbIX KOHIEHTpaui. b. 3aBucumoctsb
BEJIMYMHBI ONTHYECKON TNIOTHOCTH B MAKCUMYyMaX IMOTJIOIIEHUS OT
KOHIICHTPaIUIXJIOpOoWLINHA. B. AOCOTIOTHBIN CIIEKTP MOTIIOMICHUS

MCIHOT'O XJ'[OpO(i)I/IJ'IJ'II/IHa B BOOHOM pacTBOpE.

B xozne HacTosmiel paboTel HAMU OBUTH ONpeAesieHbl KO UIIHESHTHI
MOJIIPHOM JKCTHHKIIMK HATPHH-MEIHOTO XJIOPOQIUIMHA B AHMAIa30HE
qmmH  BoH  360-720 M.  [lonmyueHHBIE HAMU 3HAUEHUS CEPHE3HO
OTIIMYAIOTCSI OT TAKOBBIX B paboTe aBTOPOB [4], KOTOpBIE COOOMIAIOT, YTO
3HaYeHUs KOod((UIIHEHTa MOJISIPHOM SKCTUHKLIMHU MEIHOTO XJIOPOPUIIHMHA
nipu 404 uM pasHo 11100 j1/Mob-cM, a ipu 628 HM — 2820 1/MONTB CM.

BerumciaenHsle  HaMH  3HAUEHHS — KOA(PQHUIMECHTa  MOJSIPHOM
SKCTHHKIMH MPUMEPHO B 3 pasa BBIIIE, YeM IPEICTaBICHHEIC B cTaThe [4]:
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oIpenieIEHHOE HaMH 3HaYCHUE KOA(PQUITHEHTa MOJSIPHOI SKCTHHKIUH TIPH
404 am  paBHo mpumepHo 33700 n/monb-cM, mpu  405HM @ —
33800 w/mosb'em, mpu 628 HM  — 8640 i/monb'em, Tpu 630 HM —
8690 51/MOMB CM.

BoiBoawl. [lomyuensl cnepyromue 3HadeHHS KOG UITUEHTOB
MOJISIPHOM SKCTHHKIMU HA JJIHHAX BOJH MaKCHMyMOB MOTJIONICHUS: IMPU
404 am — 33700 n/momb-cM, ipu 405 HM — 33800 1/Momb-cM, TipH 628 HM —
8640 n/monb-cM, ipu 630 HM — 8690 11/MOIB CM.

HccnenoBanne BBIOTHEHO 3a CUET rpaHTa POCCHIICKOrO Hay4HOro
¢donma Ne 23-24-00383, https://rscf.ru/project/23-24-00383/.

ABTOpPBI HacTOSIIICH PabOTHI BBIPAKAIOT IIPU3HATEILHOCTH AHTOHY
AnexceeBnday JlapeHKOBY, 3aBeAyloIeMy OTIENOM ParunannoHHBIX
TEXHOJIOTUH MEIUIUHCKOrO HaszHaueHus, u Buxrtopy bopucosuuy
BybenmukoBy, wumxkenepy Llukinorponnoit saboparopuun OI'BY T'HIJ
OMBIl umenu A.U. Bypnazsna ®MBA Poccuu, 3a nperocraBleHHYIO
BO3MOXKHOCTH IIPOBEICHHUS H3MEPCHUH Ha CIIEKTPO(OTOMETPE.

CnMcoK HCMOJIb30BAHHBIX HCTOYHHKOB:

1. Protective Effects of Antioxidant Chlorophyllin in Chemically Induced
Breast Cancer Model /n vivo / M. Ozcan, D. Aydemir, M. Bacanli [et
al.] // Biological trace element research. — 2021. — V. 199. — Ne 12. —
P. 4475-4488.

2. Pérez-Galvez, A. Carotenoids and Chlorophylls as Antioxidants /
A. Pérez-Galvez, 1. Viera, M. Roca // Antioxidants (Basel). — 2020. —
V.9.—Ne 6. —P. 505.

3. Xenesuna, O.I. CrabmasHocTs Mg(Il) KOMIUIEKCOB a3zanophupruHOB
u nopdupasHHOB / O.T. XeneBuHa, M. B. NmrytkuHa,
A. C. ManscoBa // Makporerepouukibl. — 2013. — T. 6. — Ne 1. —
C. 86-97.

4. Picosecond dynamic of aqueous sodium-copper chlorophyllin
solution: An excited state absorption study / L.F. Sciuti,
L. H. Z. Cocca, A. R. L. Caires, [et al.] / Chemical Physics Letters. —
2018. V. 706. — P. 652-657.
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U3YUYEHUE YO®PEKTUBHOCTH PAJIHONPOTEKTOPOB 151
CTABWIN3ALIMU ITPENAPATA [""Lu]Lu-PSMA-617

E.I1. MaBnenko, }O.A. MurpodaHos,
A.A. Jlapenkos, M.I'. PaxumoB

@I'FY I'Hl] ®MPBL] um. A.U. bypnazana ®MBA Poccuu, 2. Mockea, PO

Tapretnass panuonykimuaHas Tteparnus (PHT) ¢ mnpumenenunem
panrodapMarieBTHYeCKHX  JIGKAPCTBEHHBIX  npenapatoB  (PDJIIT),
3¢ (EeKTUBHOCTh KOTOPHIX OBUIa YCTAaHOBIIEHA B XOJ€ KIMHHYECKUX
WCCIEeIOBAaHUHM, Ha JaHHBIA MOMEHT TMpH3HaHa Kak Oe30MacHbBIN,
9KOHOMHYECKH ¥ JIOTHCTHYECKH KOHKYPEHTOCIOCOOHBIA METOa ISt
Tepalmuy  pPa3IN4YHBIX  OHKOJOTWYeCKMX 3aboseBanmii. Pa3pabotka
CTaOHMIIBHBIX TOTOBBIX JIEKapCTBEHHBIX ¢bopm IJ1D)
pamuopapManeBTHIECKAX IMPEMapaToB — KIOY K HUX YCICIIHOMY
BHEJIPEHUIO B PYTUHHYIO KJIMHUYECKYIO NPakTUKy. OCHOBHBIM (haKTOPOM,
BIMSIONIMM Kak Ha kadectBo P®OJIII, Tak W Ha CpoK TOJHOCTH
tepanerudeckux POJIII B wmenom, sBisercs paauoin3 BEKTOPHOH
MOJICKYINBI, TaK KakK OOJBIIMHCTBO pa3pabaThIBaeMBIX U IPUMEHSIEMBIX
tepanepTuueckux P®OJII comepkaT [ -m3mydaromue paguoHYKIHIHI,
H3Iy4EeHHE KOTOPBIX CO3JaeT BBICOKYIO J030BYIO HarpysKy B IIpenapare.
[Mostomy nnst momaBieHust paguonusza Bo Bpemst cuHTe3a PDJIII u B
cocraie ['JI® ucrons3yroT pa3iuyHble pagHoONIpPOTEKTOPBI, BELIOOP KOTOPBIX
SIBTISICTCS BaXKHBIM 3TaroM (apManeBTHIECKOH pa3padoTKH.

Tepanesrnueckue POJIII ¢ 177-moTenneM npeacTaBiIsiOTCS OAHAMHA
U3 Haubojee TIEPCIEKTUBHBIX, 4YTO TMOJATBEPKIACTCA pe3ylbTaTaMu
KIMHHYECKMX HcmbiTanuii. [Tostomy Ha mpumepe [ Lu]Lu-PSMA-617,
MPUMEHSIEMOT0 JUIsl TEpalnuyu paka MpeCTaTeIbHOW Kene3bl, C LEJbI0
MONABJICHUS  pajuWoiin3a Oblia  OmeHeHa  A(PQGEeKTUBHOCTH  psijia
CTaOMIIN3aTOPOB: LUCTEHH, TEHTU3MHOBAsI KUCIOTA, BAHWJIMH, METHOHUH,
aJieHuH, 100e3MI0Bast KUCIOTa, TUMUH, YPAIiil, HHKOTHUHAMHUI, METJTIOMIH
n wmanHuton. IlpoBemeHa omeHKa BO3MOXKHOCTH JOOaBKH —Me30-
IuMepKanTosiHTapHOH — kmcnotel (DMSA) B coctaB  roToBOH
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JICKApCTBEHHOH (OPMBI, COICpKAIlEH IMCTEHH C IETBI0 IOAABICHUS
0o0pa3oBaHUs oOcajKka HEPaCTBOPUMOrO IMCTUHA (MPOAYKTa PaguoIHM3a
nuctenHa). OOHapyxkeHo, 4ro DMSA ychmemHo cra0uiIu3upoBaia
LUCTEHH-CO/ICPXKAIllMe Tpermapatel W camMa 1o cebe oKasamach
3¢ HEeKTUBHBIM PaaHOTPOTEKTOPOM JUTS npernapaToB "L,
MPEBOCXO/IAIINM IMCTEHH U TEHTU3WHOBYIO KHUCIOTY. [Toka3aHo, 4To [uist
MOJABJICHUS PAMUONIN3a MOTYT OBITh HCIIOJIb30BAHBI TaKHE MPOM3BOIHBIC
IUCTeHHA, KaK aUIMWH, aJUIMIIHUCTENH, S-aJUTWIMEPKANTOIUCTEHH,
KOTOpBIC HE 00pa3yloT HEPACTBOPUMBIC MPOMYKTHI B IPOLIECCE OKHCICHUS,
MO3TOMY HE TPeOYIOT CTa0WIW3AIMH JAUMEPKANTOSHTAPHOW KUCIOTOH U
MOTyT ObITh ucnonb3oBaHbl B [JI® POJIII Ha oOCHOBE NENTHIOB,
COJIepXKAINX AUCYTbPHUIHYIO CBS3b (aHAJIOTH comaTrocTaThHa). [TokaszaHo,
YTO UCIOJB30BaHKUE NAHHBIX COCAWHECHUI MO3BOMSET YHTH OT HETaTUBHBIX
ACIEKTOB HCIIOJIb30BAHUSI TCHTU3UHOBON KUCIIOTBI, TAKMX KaK M3MCHCHHE
OKpacKH Ipemnapara, oopa3oBaHue (pEHIIbHBIX PaIUKAIOB U HPOU3BOTHEIX
OCH30XMHOHA, CBSI3aHHOE C OKHUCICHHEM T€HTU3MHOBOM  KHCIIOTHI

pagvKaiiaMu, 06paSyIOH.[I/IMI/IC$[ B ITPOLICCCC paauoImn3a.

HccrienoBanue BBIOJHEHO B paMKax TOCYJapCTBEHHOrO 3aJaHusl U
npu QuHaHCOBOH moxnmepkke dDemepanbHOrO MEAUKO-OHOIOTMIECKOTO
arenrctBa  Poccum  (HMOKTP  No. 122031100121-4,  HayuHsbIii
pykxoBoauTens A.A. JlapeHKoB).

HCCJIEJOBAHUE KOMILIEKCOB ®Ga-PSMA HA MOJIEJISIX
PAKA ITPEJCTATEJBHOM )KEJIE3BI

K.A. Ilerpocosa', M.I'. Paxumos', A.9. Maqymﬂzmz,
A.A. Jlapenxos', A.C. JTynés'

"®rey r. HI] ®MBIL] um. A.1. Bypnaszsana PMBA Poccuu, 2. Mockea, P®
2 MTY umenu M.B. Jlomonocosa, 2. Mockea, P®

Beenenne. Bbuomumiensto pa3pabaTbIBaeMbIX TapreTHBIX
paarodapMarieBTHIeCKHX JeKapCcTBeHHBIX mpernapatoB (PDJII) seisroTes
KJIETKM 3JI0KaUECTBEHHON OIYXOJHM MPEACTAaTEeNbHON jkene3bl. MexaHusm
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nerictBus TapretHoro POJIII ocHOBaH Ha CENEKTHBHOM B3aUMOJACHCTBUU
CHUHTETHYECKOTO JUrasaa MIPOCTATUYECKOTO cnenuduyeckoro
MemOpaHHoro antureHa (PSMA) — ananora HatuBHOTro cybctpata PSMA ¢
COOTBETCTBYIOLLMM PELIENITOPOM, THIEPACIIPECCUPYEMBIM Ha IOBEPXHOCTH
KJIETOK paka mpejacratenbHoi xenes3sl (PIDK) u ero meractasos. [lanHoe
B3aUMOJEHCTBHE  O0ECIeYMBaeT  CEIEKTHBHOC  HAKOIUIGHHE U
nHTepHanu3anno POJIIT kak B mepBUYHOM MATOJIOTHYECKOM Ouare, Tak U
B MeETacTa3ax, C IMOCIEAYIOMEH WX BH3yalH3alWed C HCIOJIB30BaHHEM
MO3UTPOHHO-3MUCCUOHHON ToMorpadpuu (I13T).

Matepuanbl W MeToabl. Jljii OUEHKM OOLIEro HAKOMJICHHUA U
HWHTEpHAIN3alUY CUHTE3UPOBAHHBIX JUraHgoB PSMA U uX KOHBIOraToB
in vitro Oblna BbIOpaHa KieTouyHas KyneTypa PIDK uenoBeka PSMA+
nuauu LNCaP, xoTopas xapakTepu3yeTrcsi BHICOKHM YPOBHEM 3KCIIPECCHU
peuenTopoB PSMA, 4TO 300 MIOATBEPKICHO METOAaMU
MMMYHOTUCTOXUMHUM M MPOTOYHOM LMTOMETPUU JAaHHBIX KieTok [l].
KynpruBupoBaHue  OmyXoJeBBIX  KIETOK M  MNOArOTOBKa HMX K
9KCIIEPUMEHTAaM BBIMIOJHEHA COTJIACHO PEKOMEHALMSAM, JAaHHBIM OaHKOM
KJIETOYHBIX KyIBTYp IIpH MOJy4YeHHH 0O0pasioB KiIeTokK. OmyxomieBbie
KJIETKM TpPEIBapUTEeNbHO cakald Ha 12-TyHOYHBIE KYyJIbTypalbHbIE
IUTAHIIETH B TIOJHYIO POCTOBYIO Cpeay B TpHUIUIETaX s KaKIOH
BPEMEHHOW TOUYKM HccieqoBaHus. 110 JOCTH)KEHHM MOHOCIOS B JIyHKax
TIPOBOIMIN DKCIEPHMEHTEL. B IyHKM ¢ MoHocmoeMm KieTok (~0,5-10°
KJIETOK) BHOCIWIH 10 50 MKJI UCCIEAYEMOT0 PalMOMEYEHHOTO COeTMHEHHUSI.
[Tnanmersr naKyOupoBanu B tedenue 30, 60 u 90 munyt npu 37°C. Ilo
HUCTEUEHUH  HEOOXOIMMOIro  BpPEMEHM  HAaJ0CAJOYHYI  JKHUIKOCTh
MIEPEHOCHIIN B POMAPKUPOBAHHBIE COOTBETCTBYIOIIUM 00pa3oM MPOOHPKU
(«Hamocagok»). 3aTeM B JIYHKH C KJI€TKaMH BHOCHIM 1 MJI OXJIQKJEHHOTO
[JIMIUHOBOTO Oy(epHOro pacTBopa, MHKYOUpOBaNIM B TEUYEHHE 5 MHHYT
«Ha XOIIOITy», CMBIB TIEPEHOCHIIN B TIOATOTOBICHHEIE IPOOHUPKH («CMBIBY).
B nmynku ¢ wnerkamu no6aBimsin mo | ma puccormmpyromero 0,25%
pactBopa TpuncuH-J[TA, 5 MHHYT HMHKYOHMpOBaIM HpH TEMIIEpaType
37°C. OTKperuieHHbIE OT TOBEPXHOCTH JIYHKH KIIETKH TIEPEHOCHIIN B
IPOOUPKU C MAapKHUPOBKON «KJIETKM». MeToIOoM HpsMOIl paguoMeTpun Ha
aBTOMaTHdeckoM TramMa-cuetyrke Wizard 2480 (PerkinElmer, CIIIA)
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HU3MEpSUTH  PaJHOaKTHBHOCTh IONYYCHHBIX Mpo0 H  MaTeMaTHYECKU
00pabaTbIBaJIU TIOJyUYEHHbIE 3HAUCHHUSL.

Jns momydyenust kceHorpadtasix Mozenei PIDK Obina ncrmoss3oBaHa
Ta XK€ JIMHUS, YTO M A HUCCIeNOoBaHMU in vifro uccienoBaHuid. s
MOJICIMPOBAaHUSI  OMYXOJEBBIX  KCEHOrpadTOB  MMMYHOIC(PHUIUTHBIM
caMIlaM MBIIIed JTMHUA Nu HOAK0)KHO BBOAMIHA 4-6° 10° sxM3HECTIOCOOHBIX
kietok LNCaP.

s n3ydeHns: GuopacrpeesieHns] MBIIIaM BBOJWIN BHYTPHBEHHO IO
0,05 M uccnenyeMblx INpernapaTroB, MOJIBEprajd 3BTaHa3uu dyepe3d 60
MUHYT, OTOMpamu TmpoObl OpraHoB M TKaHEH [UIs W3MEpeHUs Ha
aBTOMAaTHYECKOM ramma-cueruuke. llonydyeHHble JaHHblE MaTeMaTHYECKU
oOpa0aTbIBaJId, BBIUMCIAA % HAKOIUICHWS B OpraHax M TKaHSAX OT
BBEJCHHOI akTMBHOCTM M Ha | rpamm. Takxke paccuuThIBAIN
koapdunments! audpepennuansHoro HakoruieHus (KH).

B kadecTBe coenMHEHHS CpPaBHEHHS BO BCEX OKCIEPUMEHTaX ObII
HCCIIeI0BaH U3BECTHBIN KoHbIoraT PSMA-617.

PesyabtaTrel. [lo  mokaszarensM  oOmiero  HAaKOIUIGHUS U
HWHTEepHATM3AIUK ObLIO MCCIIEIOBAHO 5 HOBBIX KOMIUIEKCOB %Ga-PSMA wu
PSMA-617 B xadecTBe COCOMHEHHS CpaBHEHUS. AHaNMM3 00pabOTaHHBIX
JKCIEPUMEHTAIBHBIX JaHHBIX MOKAa3ajl, YTO CTaTUCTUYECKU AOCTOBEPHO K
KOHIy JKcrepuMeHTa HakomieHue (% OT BBEACHHOW AaKTHUBHOCTH)
cHIXaNoch 1151 KoHporatoB PSMA-617, PKA-30, PKA-32 nmpumepHo Ha
25-30% mo cpaBHEHHIO ¢ UCXOIHBIM. HampoTuB, /Ui rajuiiii-Me4eHHBIX
konbtoratoB BNS-26, PKA-41, PKA-49 naxomnenue uepes 90 MuHyT
CTaTUCTUYECKU JIOCTOBEPHO BO3PACTaJO IO CPaBHEHUIO C HAKOIICHHEM
yepe3 30 MUHYT MHKYOHpOBaHUs ¢ kieTkamu JuHUU LNCaP. Haubonbiune
3HAYEHMS HAKOIUIEHHUS ITOKa3alli rajuIuii-MeueHHble KOHBIOraThl BNS-26,
PKA-32 u PKA-49 — 3,7£0,2%, 2,8+0,7% wu 2,7+0,7%. Awnammus
CTaTUCTUYECKH 00pabOTaHHBIX SKCIEPHUMEHTAIBHBIX JaHHBIX TTOKa3all, 9To
yepe3 30 MHUHYT MHKYOMpOBaHUS KynbTypbl kierok nuHuu LNCaP c
raJUTHA-MEYSHHBIMH KOHBIOTaTaMHU HauOoIbIIHe 3HAYCHHS
naTepHan3anuu (10 ~30% oT 00Imero HaKOTUICHHS ) TIOKa3aJH KOHBIOTATHI
BNS-26, PKA-30 u PKA-41. YV mnepedynciIeHHbIX KOHBIOTaTOB TaKXe B
TEUYEHHE OKCIEPUMEHTa HE TPOUCXOIWIO CKONB-THOO0 3HAYMMOTO
BBICBOOOXKIEHUS] aKTHMBHOCTH M3 KIETOK: K mIpumepy, depe3 90 MUHYT
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mociie MHKyOupoBaHUs Aisi kKoHbtoratoB BNS-26 m PKA-41 3nadeHus
nHTepHanu3anuu cocrasisum 21,8+1% u 30,9+3%, cOOTBETCTBEHHO.

KIIH omyxosieBblif odar/Melna B SKCIEPUMEHTaX Ha MBIMAX UL
WCCIIeIOBAaHHBIX COeNMHEHUH BapbupoBaics ot 4,96 no 33,4, uro sBusieTcs
BBICOKMM TIOKa3zaresneM d3()(EeKTHUBHOCTH HCCIENyeMbIX COEAUHEHHIA,
CJIeI0BATENIbHO, BO3MOXHOCTH BU3yallM3alny ormyxoneit merogom [19T.

BoiBoapl. lcciemoBaHHble HaMHU MeEYeHHBIE KOHBIOratel PSMA
MOKa3aJId BbICOKME M TapreTHolx penentopHsix POJIII 3HaueHus
HaKOIUICHUS] M WHTEpHAIM3AIMA B TEUCHHWE OKCIIEPHMEHTa, a TakKKe
OTCYTCTBHE WIM MUHHMAJbHbIC 3HAYCHUS BBICBOOOXKICHUS AKTHBHOCTH.
HaOMIOJaach  KOPpENANUsS  MEXIY  3HAYCHUSAMH  JUNO(WUIBHOCTH
HccaeayeMbix KonbtoratoB PSMA u nx uatepHanm3anueii B kiaetku PITK.

O¢ddexTruBHOCTE MOIETHPOBAaHUS TOAKOXKHBIX KceHorpadroB PIDK
ObLJIa TUCTOJIOTUYECKU TIOATBEPKIAeHA. [aHHBIC, IOMyUeHHbIC B U3YUCHUH
Ouopacrpe/ieNieHus, KOPPEIUPOBaIl C pe3yJbTaTaMd HCCIIECIOBAHUHN in
vitro. Ilo pe3ynbpTaram rcciaenoBaHusT OMopacpeeNieH!sT Ha MBIIIax ObLITH
nonyyeHsl Bbicokue 3HaueHus: K/IH omyxonbs/Mbila, KOTOpbIE JOCTHTAIN
3HaueHus 33,4.

Pabora BeimosHEeHa Tpu (uHaHCOBOW momnepxkke PH® B pamkax
HayyHoro npoekra Ne 22-15-00098.

CHuCcoK HCTOJIH30BAHHBIX HCTOYHHUKOB:

1. Enzalutamide Enhances PSMA Expression of PSMA-Low Prostate
Cancer / M. Staniszewska, P. Fragoso Costa, M. Eiber, [et al.] // Int. J.
Mol. Sci. —2021. — V. 22. — Article: 7431.

TOKCUYHOCTb MEJHOI'O XJIOPO®UJIJIMHA U TPOJIOKCA
B OKCIIEPUMEHTAX HA MbBIIIAX

JI.LA. Pomonun, E.JI. Pognonosa, O.B. Hukurenko,
T.M. berukona, F0.A. 3punosa, I.A. bouapos

@I'FY I'Hl] ®MPBL] um. A.U. bypnazana ®MBA Poccuu, 2. Mockea, PO

AKTYaJIbHOCTb: TIOUCK s¢dexTrBHOTO PaanoNpPOTEKTOPA
(pammo3amuTHOrO mpemnapara, NpOo(HIAKTHUECKOe BBEAECHHE KOTOPOTO
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CHOCOOHO 3alIUTUTh TIPU CBEPXJIETATBHOH /03¢ pajualidd) ¢ HU3KOH
XUMHUYECKOH TOKCHUYHOCTBIO OCTA€TCs AaKTyaJbHbIM  HaIlpaBiCHHEM
uccienoBanmii [1]. B nuteparype uMeroTcs cOOOIIEHHS O PaIuO3aIUTHBIX
cBoiictBax xyopommmHa [2, 3] m Tposnokca [4]. Ho mnpoBomuth
WCCIICZIOBAHUS TAaHHBIX CBOMCTB YKa3aHHBIX BEILECTB LIeJIeCO00Pa3HO JIHUILb
B TOM CJy4ae, €ClIM HMX XMMHYECKas TOKCHYHOCTb HHXKE, 4YeM y yxkKe
W3BECTHBIX U IIPU3HAHHBIX PaJUOIPOTEKTOPOB, TAKUX KaK UHApaIuH [S].

Heap wuccaegoBaHusi: U3yYUTb OCTPYI0 TOKCHYHOCTH MEIHOTO
XJIOpO(PHUIUIMHA U TPOJIOKCA IPU BHYTPUOPIOLIMHHOM BBECHUH MBIIIAM.

Metogoaorusi: O6beKTOM UCCIe0BaHus BRICTyIHIN 90 ayTOpeaHbIX
camioB wmbimei suanm ICR (CD-1) SPF-kateropum, NONydCHHBIX B
MMMTOMHHUKE J1a00paTOpHBIX >KMBOTHBIX PoccwiickoW akajgeMud Hayk,
r. [Iymmao. Macca >KMBOTHBIX Ha MOMEHT sKcnepumenta — 37,6+0,3 r. o
Hayvaja dKCIIEPUMEHTA )KHBOTHBIX BBIICP)KAIH Ha KapaHTHHE B TeucHue 14
CYTOK.

Crioco6 BBeJieHHS TIperapaTa — BHYTPHOPIOIINHHO:

e 0,5Mn pactBopa Tponokca (Aldrich, Merck, CIIA) B
KOHIIEHTpauuu 675 MKI/T.

e 0,2 M pactBopa MenaHoro xmopodpwmmimHa (Macklin, Kutaif) B
koHneHTpanusax: 200, 400, 600 u 800 mxr/r. Cpena Ui pacTBOPEHUS
npenapatoB — BoaHblid 0,2% pacTtBop yporponuHa (mpousBoiactso AO
«Mocarporen», Poccus).

Kputepun oueHkn ocTpol TOKCMYHOCTH: YHMCIO MABIIMX KUBOTHBIX,
CpPOKH WX THOeNW, KapTHHA HWHTOKCHKAIIMH. YdeT THOemd u 0O0mero
COCTOSIHUSI JKUBOTHBIX MBI MPOBOAMJIM OJUH Pa3 B J€Hb €XKEIHEBHO Ha
MIPOTSHKEHUH BCETO OIIBITA.

BookuBaeMocTs Mbl oueHuBanid 3a 30 CyTOK 1OClie BBEICHHUS
npenaparoB. PacueT KyMyJaSTHBHOM [OJM BBDKMBLIMX JKUBOTHBIX
npousBonwica nmo E.L. Kaplan u P. Mayer [6]. KpuBsie BbIKHBaeMocCTH
OBUTH TIPOaHATM3UPOBaHbI log-rank TecTOM — cCpaBHEHHE BBDKHBAEMOCTH
TPy, YYUTHIBas BECh MEPHO HAOIIOICHNUS.

PesyabtaTel:  [lomydeHsl  ciefyroniye  JaHHbIE 1O  OCTPOM
TOKCUYHOCTH TMpPENapaToB IMpH BHYTPUOPIOIIMHHOM BBEICHHH MBIIIAM:
Jgo mennoro xmopodmmmmHa cocraBisger 800 mxr/r, JIMso -
633+37,2 mxr/t, JI[I; — 467 MKI/T; TPOJOKC TEXHUYECKH HETOKCHUEH TPH
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BHYTpI/I6pIOHJI/IHHOM BBCIACHHH MBbIIIAM, TaK KaK MaKCUMaJIbHO BO3MOKHas1
BBOJUMaAs OO3MPOBKa TPOJIOKCaA 675 MKI/T HE BbI3BaJIa HE TOJILKO CMCPTHU
TOJIYYUBHINX eé JKUBOTHBIX, HO U HE IIPUBEJIa HU K KAKOMY U3MCHCHUIO UX
CaMOYyYBCTBHA IO CPABHCHHIO C JXHUBOTHBIMHU M3 TPYNIIBLI BHBApPHOI'O
KOHTPOJIA.

Ta6auna 1 — Jlanasie o 30-cyTouHO# BRDKHBaeMOCTH caMiioB Mbimieit I[CR
(CD-1) nocie BHyTpUOPIOIIMHHOTO BBEACHUS TPOJIOKCA HITH MEAHOTO
XJIOpOMILIHHA

Jlo3a, BorxkuBaemocTs, |(CpeaHsisi MPOI0KHTENBHOCTD KU3HH
IIpenapat
MKT/T % NaBIIKX )KUBOTHBIX, cyT. (M+m)
Bce onbITHBIE )KUBOTHBIE BBDKHUIIH,
HM3MEHEHHI CaMOYyBCTBHUS 110
Tposoke 675 100 vt
CPaBHEHHIO C TPYIIIOil BUBAPHOTO
KOHTPOJIS HET
200 100 Bce onbITHBIC )KUBOTHBIC BBIKHIIH
Meabii 400 95 2
XJIOPOPUILTHH
pod 600 80 0,5+0,3
800 6,7 1,07+0,5

3akiarouenne: XMMUIECKass TOKCHYHOCTD XJIOPOGUUINHA M TPOJIOKCA
CYLIECTBEHHO HWKE, YeM y NpU3HAHHBIX paauonporekTopos. Tax, JIsg
WHIpaJWHA TIPU BHYTPUMBIIIEYHOM BBEJCHUH MBIIIaM, COTJIACHO TAaHHBIM
aBTOpoB [5], paBHa 337,3 MKr/r mMaccel Tena. [lomydeHnas uH(popMamms
CBHUIIETEIBCTBYET B IIOJB3Yy aeKBATHOCTH W aKTyalbHOCTH IajbHEHIIero
W3y4YCHUS PAJMO3ANIMTHBIX CBOMCTB HW3y4aeMBIX B HACTOsIICH paboTe
BEIIIECTB.

HccrenoBanne BBITIONHEHO 3a c4€T rpaHTa Poccuiickoro HaydHOro
donma Ne 23-24-00383, https://rscf.ru/project/23-24-00383/.

Crnmcok ucnojib30BaAaHHBIX HCTOYHMKOB:
1. PoxpaecrBenckuii, JI. M. IIpobnembl pa3pabOTKH OTE€UECTBEHHBIX
MIPOTHBOJIYYEBBIX CPEJICTB B KPU3UCHBIM MEPUOJ: TOUCK AKTYaIbHBIX
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HanpasieHuid pasputus / JI. M. PoxxnectBeHckuii // PaguanmonHas
ouoiorust. Paguoskonorus. —2020. — T. 60. — Ne 3. — C. 279-290.

2. Kumar, S. S. Effect of chlorophyllin against oxidative stress in splenic
lymphocytes in vitro and in vivo / S.S.Kumar, B. Shankar,
K. B. Sainis // Biochimica et biophysica acta. — 2004. — V. 1672. —
Ne 2. —P. 100-111.

3. Radioprotective properties of food colorant sodium copper
chlorophyllin on human peripheral blood cells in vitro / M. Geric,
G. Gajski, B. Mihaljevic, [et al.] // Mutation research. Genetic
toxicology and environmental mutagenesis. — 2019. — V. 845. —
Article: 403027.

4. McClain, D.E. Trolox inhibits apoptosis in irradiated MOLT-4
lymphocytes / D. E. McClain, J.F. Kalinich, N. Ramakrishnan //
FASEB journal: official publication of the Federation of American
Societies for Experimental Biology. — 1995. — V. 9. — Ne 13. — P. 1345-
1354.

5. TIlpoTuBomy4eBble  CBOWCTBa  HWHIpalMHA TNPH  COBMECTHOM
NPUMEHEHHH C IIICTaMHHOM ® MekcamuHoM / M. B. Bacum,
B. B. Arrunos, C. H. Komaposa [u np.] // Pagunannonnas 0uonorusi.
Pammonkomorusa. —2011. —T. 51. — Ne 2. — C. 243-246.

6. Kaplan, E.L. Nonparametric Estimation from Incomplete
Observations / E. L. Kaplan, P. Meier // Journal of the American
Statistical Association. — 1958. — V. 53. — Ne 282. — P. 457-48]1.

CPABHUTEJ/IBHAS OLHEHKA PAJIMOITPOTEKTOPHBIX
CBOMCTB XJIOPO®UIJIMHA, TPOJIOKCA U UHJIPAJIMHA B
SKCHEPUMEHTAX HA MBIHIAX

JLLA. Pomomun, O.B. Hukurenko,
T.M. berukona, F0.A. 3punosa

@I'FY I'Hl] ®MPBL] um. A.U. bypnazana ®MBA Poccuu, 2. Mockea, PO

BBuIy BBICOKOH XHMHYECKOW TOKCHYHOCTH BCEX H3BECTHBIX IIO-
HACTOSIIEMY 3¢ PEKTUBHBIX PaJIHOTIPOTEKTOPOB [1] TTOUCK
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pajMO3alUTHBIX IPENapaToB Cpeau  MaJTOTOKCHYHBIX COEAMHEHHUH
MpeCTaBIsAETCA BECbMa aKTyaJbHbIM HallPaBJICHUEM HCCIIeI0BaHUH.

JlocTaToO4HO MHOTO COOONIICHWH O pPaJuO3alIUTHBIX CBOWCTBAaX
IpenapaToB Ha OCHOBE Xjopodwmia [2, 3], AnsS KOTOPHIX paHee ObLIa
[IOKa3aHa CIIOCOOHOCTh MOJABIATH MPOIECC IEPEKUCHOTO OKHCIICHHS
nunuaoB [4]. A asropsl [5] cooOmaloT 00 3TaJOHHOM AHTHOKCHIIAHTE
Tpojokce  (BomopacTBopuMoi  ¢opme  BurammHa E) kak o
PaAHoONpPOTEKTOPE.

Opnako 10 Hamed paboTsl He OBIO MPOBEACHO HU  OJHOTO
HCCIICJIOBAaHUS  PAJAUONPOTEKTOPHBIX  CBOIMCTB  YNMOMSIHYTBIX  BBIIIE
MpenapaToB B KOHTEKCTE CPAaBHEHHMS WX C TAKOBBIMH Y TPU3HAHHOTO
paauonporexkTopa. PaanonpoTekTopoM Ha3bIBalOT HCKIIOYUTEIBHO TaKOH
panuo3alUTHBIM Ipenapar, KOTOPbIM AEHUCTBYET HEIOCPEICTBEHHO B
MOMEHT OOJIyueHHs] M KOTOpBI CIOCOOEH 3allUTUTh OPTaHu3M MpHU
00JIy4eHUH B CBEPXJICTAILHOU /103€ HOHU3UPYIOIIETO U3NydeHus [6].

Lenpto Hamero wuccieqoBaHUs ObUIO NPOBEACHHE CPAaBHUTEIBLHOU
OLICHKH PaIUOMPOTEKTOPHBIX CBOMCTB MeAHOro xiopodumuinHa (Macklin,
Kurait), Ttponmokca (Merck, CIIA) u TabeabHOrO0 POCCUICKOrO
paauonporexkropa uHapanuna (HIIL «®Papmzammray, Poccus) mo tecty
30-cyrouHoil BeDKMBaeMocTH camuoB Mbimeil muauun ICR (CD-1) SPF-
KaTeropuy, IMOABEPTHYTHIX BHEIIHEMY BO3ACUCTBUIO PEHTTEHOBCKUM
U3ITyYECHUEM.

VYka3anHele Tmpenapatel B go3upoBke 100 MKI/T  Maccel Tena
BBOAMJINCH BHYTPUOPIOUIMHHO MbIIIaM Iepe] o0iayueHueMm B no3ax 6 I'p,
6,5 I'p wim 6,75 I'p. Takxke Anst 703 pEHTIE€HOBCKOTO M3nydyeHus 6,5 I'p u
6,75 I'p ObUIM MCIOJIB30BaHbl SKCIEPUMEHTAJIbHbIE TPYIIBI, MBIILIAM B
KOTOPBIX BBOJWJIKCH XJIOPOPHIUIMH WM UHIAPAIMH B J03upoBKe 150 MKr/T
WA TPOJOKC B go3upoBke 200 MKr/r. KyMmymsSTHBHYIO BBDKHBAaE€MOCTH
paccuuteiBain o E.L. Kaplan u P. Mayer [7]. KpuBble BbDKHBaeMOCTH
OBLTH ITpOaHANTN3UPOBAHEI log-rank TecToM.

IIpu 3TOM MHApaNuH, BBUAY HEPACTBOPUMOCTH YUCTOM CyOCTaHIIMH B
BOJIe, IPU PACTBOPEHUH CMEIINBAJICA C BUHHON KUCJIOTON B COOTHOLLEHUH,
OJIN3KOM K SKBUMOJISIPHOMY (CM. crioco0 BBeaeHus uHapainHa B [8]). B
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POy cpeibl A PacTBOPEHMsI BCEX IpenapaToB BbICTynasl BoaHbIM 0,2%
pactBop yporponuna (pousoactso AO «Mocarporen», Poccus).
Wunpanva #u XIOpoQWIIMH BO BCEX OKCICPUMEHTAaX ITOKA3ajIH
CTATUCTUYECKM 3HAYMMOE IIOBBLIIICHHE BBDKMBAEMOCTH MBIIIEH 11O
CpPaBHEHHIO C TIpymmod oOMy4EHHOro  KOHTpoNs. Tpoiokc He
MPOAEMOHCTpHUpOBai Mmoao0Horo 3¢ddekra. [laHHBIE TO BBIKHBAEMOCTH

MBIILIEH MPOMIIITIOCTPUPOBAHBI PUCYHKOM 1.
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Pucynok 1 — /lunamuka BepxuBaemocty camioB Meieii ICR (CD-1) mo
Kannany-Matiepy nocie Bo3IeHCTBUSI PEHTTEHOBCKOTO U3ITy4EHUs B
no3ax: A.6I'p,b. 6,5Tp, B. 6,75 TI'p. 1 — unapanux B J03UPOBKE
100 MKr/T; 2 — HHApPAIHH B 103UpoBKe 150 MKI/T; 3 — XJIOpODULIHH B
nozupoke 100 MKr/T; 4 — xI0poprIIHH B 103upoBKe 150 MKI/T;

5 — tposokc B mo3upoBke 100 MKr/T; 6 — Tposiokce B go3upoBke 200 MKI/T;

7 — 06y4EHHBIN KOHTPOJIb
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Jlis Tponokca, xmopoHiTMHA ¥ MHIpaTHHA B 103upoBkax 100 MKr/r
C UCTIONIF30BAaHIEM ITPOOUT-aHANN3a OBUIN PacCUUTAaHBI 3HAYCHUS (haKTOpa
u3MeHeHus 10361 (PU/]) — oTHOIIEHHS 10361 HOHU3UPYIOLIETO U3ITY4YEHHUS,
BBI3BIBAIOLIEH THOENb MOJIOBUHBI OOMYYEHHBIX YKUBOTHBIX, MOTYYHMBLIMX
mpenapar, K J03€, BBI3BIBAIOINEH THOEnb IIOJOBHHBI HE MOJIYYHBIIUX
npenapat >kuBOTHbIX. DUJ] mns xnopodwiimHa cocrtaBun 1,1, mns
Tposiokca — 1, T.e. TPOJOKC HE MOKa3al HUKAKUX PaJUONPOTEKTOPHBIX
cBoiicTB. 3HaueHne PUJ] 11 BBOAUMOTO BHYTPHOPIOIIMHHO UHApAIMHA B
nosupoBke 100 wMkr/r cocraBwio 1,8 (3kctpamosauus AaHHBIX 30-
CYTOYHOH BBIKHBAEMOCTH).

HccnenoBanre BBIOMHEHO 3a CUET rpaHTa POCCHIICKOrOo Hay4HOro
donma Ne 23-24-00383, https://rscf.ru/project/23-24-00383/.

CHHCOK UCTO0/Ib30BAHHBIX MCTOYHUKOB:

1. PoxnecrBenckuii, JI. M. IIpobrnembl pa3pabOTKH OTEYECTBEHHBIX
MPOTHBOJIYYEBHIX CPEJCTB B KPU3HUCHBINA MEPUOJ: MOHUCK aKTYyallbHBIX
Hanpasiiennid passutusi / JI. M. PoxxnectBenckuii // Pamuanumonnas
ownoiorust. Paguoskonorus. — 2020. — T. 60. — Ne 3. — C. 279-290.
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Pamnoskomorusa. —2019. — T. 59. — Ne 4. — C. 388-393.

OIIEHKA 3®®EKTUBHOCTHU UCIIOJIb30BAHUSA

TEXHOJIOI'MA «I'ACTPOITAHEJIb» ITPU NCCJIEJOBAHUU

COCTOSIHUSA CJIU3UCTOMOBOJIOUKH KEJTYJIKA Y
IHEPCOHAJIA 11O «MASAK»

C.C. Cokoupuukosa, C.B. ITososonkas

@OI'BYH IOYpHUF® ®MBA Poccuu, 2. O3epck, PO

AKTyaJbHOCTb.  3HAYNMBIM  IPOU3BOJICTBEHHBIM  (pakTOpOM

Pa3BUTHsI  TacCTPOMATOJOTHH Yy PaOOTHUKOB PaHallMOHHO-OMIACHOTO

TPOU3BOJACTBA ABJIACTCSA HOHU3HUPYIOUICC U3ITYUCHUE. I/I3J1yquHe BHOCUT

BKJIaJl B YBEJIMYCHHE TacTPONyOACHAIBbHOW 3aboneBacMocTH. B psime

HCCIIeIOBaHUK yOCTUTENFHO TI0KA3aHO YBEIWUYCHHE 3a00JIeBaeMOCTH

paKkoM Kelynka y pabOTHHKOB aTOMHOHM HMPOMBIIIICHHOCTH, CBSI3aHHOE C

HpO(I)eCCI/IOHaJ'ILHBIM BHCIIIHUM 06.]'Iy‘~IeHI/IeM. HOSTOMy 0c000 BaKHBIM

SIBISIETCSI TIPEeIyNpEeXCHNE pa3BUTHS 3a00JCBaHUI KelTyJKa Ha paHHEM

stane, B mnepuoj, (OPMUPOBAHUS OTKJIOHCHHNW B COCTOSHUM CIIM3UCTOH
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obomouku xenynka (COX).

Heab. Ouenuts 3(deKTUBHOCTE HCMOIB30BAHUS  TEXHOJIOTHH
«[acTponanensy NpU HCCIECAOBAHUM COCTOSHUS CIM3HCTOW OOOJOYKH
xenyaka y padotaukoB [IpoussoactBennoro oobeaunenus (I10) «Masiky.

Matepuanbl U MeToabl. J[J15 IpoBe/IeHNs aHAIM3a HCIIOIB30BAINCH
PETPOCTIEKTUBHBIE TaHHBIE PAOOTHHUKOB OCHOBHBIX 3aBOjOB [0 «Masiky,
MPOLIEIINX [OJHOE KIMHUKO-Ta00paTOPHOE HCCIIEAOBAaHUE COCTOSHUS
xkenyaka. Ceposoruueckast quarnoctuka coctostaust COXK mposogamiiack ¢
WCIOJIb30BAHUEM  TeXHoJoruu «l'acTpomaHenb» W KOMIBIOTEPHON
nporpammel «[actpocod» («BIOHIT OYJ», @unnsanus). Ha ocHoBannmn
KOJMYECTBEHHBIX  MOKa3zaTelell  OMOMapkepoB  (epMEHTHOH U
TOPMOHIPOAYLUPYIOLIEH (YHKLIUHU KeNlylKa, YPOBHSI MHOUIUPOBAHHOCTU
MukpoopraauzMoM H.pylori (mencunorena 1, ractpuna—17, aHTHTENT K
Helicobacter  pylori) mnporpamMma  TeHepHpoBalla  KOMIIBIOTEPHOE
3axmodenne o coctossann COXK paboTHHUKOB.

Pesyabratel. M3yuennas rpynma coctosma w3 135 wemosek (102
MykuuH u 33 sxeHmuH). Ha MOMEHT mccnemoBaHusi CpeHUI BO3pacT B
rpymmne cocraBmi 49,9+0,8 net, cpeaHuii ctaxk pabOTH Ha paTualiOHHO-
omacHoM mpon3BojicTBe 25,4+1,0 net. CornacHo JaHHBIM, TTOJTYYCHHBIM U3
MEMIIMHCKOW JOKYMEHTAIlMH, Ha MPEATECTOBOM JTame 3a00JIeBaHus
racTpoAyOJIeHATEHOW 30HBI JHATHOCTUPOBAHBI MPUMEPHO VY TIOJOBUHBI
Y4acTHUKOB HCCIEIOBaHMUA (XpPOHMUYECKUH TIacTpuT cocTaBmsul 36%,
KHCIIOTO-3aBUCHMBIC  3abonmeBaHust  23%). ATpopudUecKwii racTpur,
SIBISIOUIMICA TPEIpakoBbIM 3a00JIeBaHMEM, Ha TIPEATECTOBOM JTare
IMarHOCTUpOBaH y 5,2% paboTHHKOB. B pesympraTte cepomormyeckoro
HCCIICJIOBAaHUsL  COCTOSIHMA  keilynka y nepcoHana IIO  «Mask»
naronornyeckue wu3meHeHuss COXXK BeisBnensl 'y 80% paOOTHUKOB.
Wndummposannocts H. pylori B rpymme Opina Beicokoit (81,5%), Ho He
MpeBbIlIaia  MOMYJSILIMOHHBIX W PETHOHAIBHBIX  IOKa3aTeneil
cepornio3uTUBHOCTH.  Hambonee  BcTpewaromieiicss — ractpomnaTosiorueit
SIBIISIICA HeaTpoprIecKuit Hp-accounupoBaHHBIHI racTpur,
JUArHOCTUPOBAHHBIN B 69% ciydaeB. ATpo(UYECKU racTpUT BBHISBICH B
11% (15 uexn) cayuaeB. 3mopoByto COX wumenu 20% paGOTHUKOB
W3y4YEHHOM  TIpynmbl.  MeToOoM  HEMHBAa3sUBHOM  CEPOJIOTHYECKOU
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IMarHOCTUKH BO Bcei rpymme B 28% cimydacB (38 wem) 3a0omeBaHms
KeyAKa BBISBICHBI BIEPBBIC, Y TpeTH pabOTHUKOB 3a00JeBaHUS Ha
MOMEHT TeCTUPOBaHHS UMeNIM OecCUMNTOMHBIN XapakTep. [locpaBHeHuIO ¢
MoKaszaTelsiMi 1o oOpalaeMocT, KojaudecTBo ull ¢ naronorueit COX B
WU3y4EHHOH TpyIIe yBeIu4uiaoch B 1,6 pa3, BeIABICHB! 13 HOBBIX CilydaeB
npenpakoBord matonorun COX — arpoduueckoro racrpura (2 cimydas
MOATBEPXKACHBl ceposiorniyecku), Kortopele y 40% pabOTHHKOB C
aTPOPUUECKUM TFaCTPUTOM HE MPOSBISUTUCH CUMIITOMATHYECKH.

3akiniouenne. B uccinenoBaHHOW rpymme, NpU  HCHOJIb30BAHUHU
TexHONOTUH «['acTpomaHensy, 3a0oJieBaHUs KEIyAKa BIIEPBBIC OBLIA
JUarHocTupoBanbl B 28% cnyyaeB, y TpeTu pabOTHUKOB 3a00JeBaHUS
HocuiM OeccuMnTOMHBIN XapakTep. Y 10% npeapaxoBoe coctogaue COX
(arpoduuecknit ractpur, B 40% mpoTekaBmuii OeCCHMNITOMHO) OBLIO
BBISIBIICHO BrepBble. [lodyueHHBIE [aHHBIE CBHAETEILCTBYIOT 00
3 PEKTUBHOCTH UCIIONB30BAHHS TEXHOIOTHH «[ acTpomnaHenby I paHHeH
IUAaTHOCTUKH TPEIPAaKOBBIX 3a00JE€BaHMHA JKENMyIKa, W MOTYT OBITH
OCHOBaHHWEM ISl BKIIIOUEHHS CEPOJIOTMYECKOT0 HEWHBA3WBHOTO METONA
Ul BKIIOYEHHS B IIepeueHb O0O0cCJelOBaHUN IMepcoHala aTOMHBIX
NPEATPUATHN B paMKaxX MpO(UIaKTHIECKUX METOCMOTPOB.

CUHTE3 U IN VITRO OIEHKA KOMILIEKCOB
2"TH-BOMBE3UH

K.A. TIlerpocosa, K.D. TepHoBCKasl,
A.b. Bpyckun, A.C. JIynés

@I'BY I'Hl] ®MFEL] um. A.U. Bypnasana ®MFA Poccuu, 2. Mockea, P®

BBeaenue. lleneBas  anbda-Tepanust ~ MOXET — U30HpaTEIbHO
BO3/ICHCTBOBATh KAaK Ha OTJCIIbHBIC PAKOBHIC KIETKH, TaK U Ha BCIO
OIyXOJIb C BBICOKOH JIOKAJIM3AI[Me JTy4eBOil Harpy3KH, CBOASI K MUHUMYMY
TOKCHUYHOCTh U1l HOPMAJbHBIX KJIETOK. Topuii-227 MoXeT ObITh
WCTOJb30BaH Js pamuonykimanoit tepanmuu (PHT) m o6pazoBbiBaTh
BBICOKOCTa0MJIbHBIE XEJIATHbIE KOMIUIEKCHl (B OTIMYME OT pagusi-223).
bom6esnn (BBN) mpexacraBisier coboit mentua w3 14 aMHHOKHCIOT,
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BBIJICNICHHBIH M3 KOXH JArymku. CooOIIanoch, 4YTO CBEPXIKCIIPECCHS
penenropo  BBN  oOHapykuBaeTcs Ha KJICTOYHBIX IOBEPXHOCTSX
HECKOJIbKUX 3JIOKAQUYeCTBEHHBIX TKaHEH, OCOOCHHO B Cily4asx paka
MpeaCTaTeNbHOM U MOJIOYHOHM xkemne3. Jlo HacToAIIEero BpeMEHH MHOTHE
TUTIBL  paJuOMEYeHbIX aHanoroB BBN Obumn  paspaboTanel s
HaIeJIMBaHMUsI Ha OITyXOJIH, SKCIPECCUPYIOLINE TaCTPUH-OCBOOOKIAOIINI
NENTUIHBIA PEEenTop.

Matepuanbl u Metoabl. OObeKTaMH UCCIEAOBaHHUA  OBLTH
kommuiekcel BBN, meuennsie Th-227 (T, =18,7 nueit). PactBopeHHsblii B
Boje JUIsl MHBEKIUH nentua (50 Mk, 1 MI/MIT) CMEIMIUBAIIN C alleTaTHBIM
oydepom (300 mxn 0,2 M, pH 5,5) u npeaBapuTenbHO OYMIEHHBIM OT
*»Ra pactBopom **'Th (100 mxi). CMech HHKYOHpOBamH B TedeHHe 1 9
(98°C). B kauecTBe TECT-CHCTEMBl ISl H3YYCHUS CICIHUPHUIHOCTH
KOMITJIEKCOB K PakOBBIM KJI€TKaM BbIOpaHa MbImmHas MenaHoma B16F10.
B NyHKH ILIaHIIeTa, cofeprkantue mo 1x10° omyxoneBsIX KIeTOK, BHOCHII
mo 50 MKm Hcclenyembix KommiuekcoB. Cmech 2 Th-MeueHHBIX
KOMIIJICKCOB OOMOE3MHA C OIyXOJCBHIMH KIIETKAMH HHKYOMpOBaJIH B
teuenue 60 mun (37°C). [locrne nHKyOaMy CynepHATAHT YAAISIIA BMECTE
C HECBSI3aHHBIM pagro(apMIpenapaToM B MPOMapKUPOBaHHBIC MPOOUPKH.
JlyHKM nOBaXxAbl MPOMBIBAIM C PAcTBOPOM XOHKCA M BBOJAWIM B HHX
OXJIXICHHBIN MIMIMHOBBINA Oydep. [TpoObl MHKYOMpOBaIN B IIIMLIKHOBOM
Oydepe B TEUeHHE 5 MHUH, 3aTe€M HAJOCAIOYHYIO >KUIKOCTH YAAJSN B
JIpyrue mpoMapKUpOBaHHBIE TPOOUPKU. MOHOCIOM KIETOK OTKPEIUISIIN OT
MOBEPXHOCTU AHA JyHOK 1 mn pactBopa tpuncuHa-O/TA (mpu 37°C),
MEYEHbIE  KIETKHM TEPSHOCHIM B  MapKHpOBaHHbIE  MPOOHPKH.
PannoakTHBHOCTh KaXIOW H3 MPOOUPOK  Ompenensiach  MpsSMOn
paavomeTpuell Ha aBTOMaTW4eckoM ramma-cuetdunke Wizard 2480
(PerkinElmer, CIIA). 3arem paccuntaHa 3(p¢EKTUBHOCTh MEUCHHUS
OIyXOJIEBBIX KIETOK (% OT 0o0lIeil paiuO0aKTUBHOCTH) U MHTEpHAIN3AIUS
(% oT 00111eT0 HAKOIJICHHS).

PesyabraThl. PagmoxmMpdeckass dYHCTOTAa MEYEHBIX KOMIUIEKCOB
cocraBmiia He MeHee 95% (nanuble ITLC). Bricokoe nornomenne Th-227
obu10 00HapysxeHo st DOTAGA-BBN (uHKyOanus B TeueHue 60 MuH) —
25,9+1,4%. O6mee mormomenne > Th-DOTA-BBN B xierkax B16F10
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cocraBmwio  2,5+0,5%. Warepnanuzauus amns 2"Th-DOTAGA-BBN
cocrasuna 81,1%1,5%, m1s >’ Th-DOTA-BBN - 7,6+1,2%.

BriBoawl. MccnemoBaHus in vitro Ha KIETKaxX MEJIaHOMBI MBI
B16F10 moxa3anmu BBICOKMH  ypOoBeHb OOLIETO  HAKOIUIEHHA U
unTepHamm3amuu > Th-DOTAGA-BBN mo cpasrenmio ¢ >>'Th-DOTA-
BBN. Ha ocHOBaHMUM MONY4YE€HHBIX PE3yJIbTaTOB MOXHO CAEIaThb BBIBOJ O
TIePCIIeKTHBHOCTH JAbHEHIIero u3yueHns komruiekca - Th-DOTAGA-
BBN B kauectBe paaunodapmnpenapata it PHT 3rmokxadecTBeHHBIX
HOBOOOPAa30BaHUM.

MOJIEKYJIAPHO-KJIIETOYHBIE 2O PEKTHI
VIABTPAKOPOTKHUX UMITYJIbCHBIX U3JTYYEHUIA
BbICOKON MOIIITHOCTHU HA OIYXOJIEBBIE KJIETKH
YEJIOBEKA

FO.A. ®eporos'?, H.IO. B0p06beBal’2, AK. Yuracosa'”,
H.C. babasu™®, A.A. Capresn’, B.A. Tpuropsn’,

E.N. Smkuaa'?, A.A. L[I/IH_IHaTTI/Il’4, AL 3anecckuii’,
I'.B. LlakanoBa™®, P.M. ApyTIOHSIH7, A.H. Ocunos'

'@IrBy T HI] ®MBI] um. A.1. Bypnazsna ®PMBA Poccuu, 2. Mockea, P®
’ ®UIL] XD PAH, 2. Mockea, PD

’ UBX® PAH, 2. Mockea, PP

' HUAY MU®H, 2. Mockea, PO

> Unemumym Monexynspnoii Buonoeuu HAH PA,

. Epesan, pecnybnuxa Apmenus

5 Unemumym Curxpomponnwix Hecnedosanuti «Kenony,

2. Epesan, pecnybauxa Apmenus

” Epesanckuii I'ocyoapcmeennviii Yuusepcumen,

e. Epesan, pecnybauxa Apmenus

AKTyaJlbHOCTh TeMbl McCleoBaHusA: B nocnenHue necsatuiaeTus
CO3JAIOTCS] HOBBIE YCKOPHTENH, TIPHHIAI paboTHI KOTOPEIX Oa3mpyercs Ha
YCKOPEHUHU 3apsDKEHHBIX YaCTHUI] 3JEKTPOMAarHUTHOW BOJHOM MMITYJIbCHON
JIa3epPHOM YCTaHOBKU. YCKOPHUTEIM TaKOro THUIA MOTYT HAlTH IIMPOKOE
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IpUMEHEHHE B JICUCHHH 3JI0KAYECTBCHHBIX HOBOOOpA30BaHUM, 3a CUET
BO3MOXKHOCTH JIOKJIFHO 00JIy4aTh OIyXOJIH ¢ MHHUMAJIBHBIM HOPaKEHHEM
HOPMAaJIbHBIX TKaHEH.

JnutenbHOCTh 00MydeHHs (PeMTO- U MUKOCEKYHIHbIMU UMITYIbCAMU
JIEKTPOHOB U (POTOHOB HAMHOIO KOpPOYE BPEMEHH IPOTEKAIOIIUX B
KJIETKaX XUMHMYECKUX pEeaKIMif, 4TO MOXXET MPUBOJUTh K HEU3BECTHBIM
paJuallMOHHBIM  TIpOLeccaM,  KOTOpble ~ MOTYT  MOBIMATh  Ha
paanoOnonoruuecKyro d3PHEeKTUBHOCTh U3TyYSHHUS.

Heab uccnenopanusi: llenb ucciuenoBaHUs COCTOUT B U3YyYEHUU
MOJIEKYJIAPHBIX M KJIETOYHBIX PaagnoOHOIOTHYECKUX 3S(PQEKTOB Ipu
00JIy4eHUH OIMYXOJICBBIX KJIETOK YENOBEKA Ja3epHbIMU (DeMTOCEKYHIHBIMU
umnynscamMu  OmmxHero  MK-guanasoHa u cyONMKOCEKyHIHBIMU
HMITyJIbCAMU ITyYKOB YCKOPEHHBIX JIEKTPOHOB.

OO0beKkT Hcclel0BaHMAA: KyJIbTUBHPDYEMBIE in  Vitro JIWHUH
OITyXOJIEBBIX KIIETOK YEJIOBEKA.

IIpenmer mccieqoBaHWsA: IOBPEXKICHUE AJEPHOTO XpOMAaTHHA
OITyXOJIEBBIX KIJIETOK, 3aKifodaronieecss B (POPMHPOBAHUN OJHOHUTEBBIX U
aByHuTeBbIX paspeiBoB JIHK, mox jelictBueM  ylabTpPakOpOTKOroO
UMITYJIbCHOTO U3JIy4YEHUS.

Pe3yabTaThl Hccie10BaHMA:

- Iloka3aHo, 4TO (peMTOCEKYHIHOE Ja3epHOE U3ITyUCHUE OJMKHETO
HNK-mnanazona crmoco0HO BecTH ce0s Kak  INIOTHOMOHHU3UPYIOIIEe
U3Iy4YeHue, MHAyHUpoBaTh JIByHHUTEBble pa3pbiBel JJHK u mpusBoguth k
rubenu omyxoneBbIX KIeTok [1, 2, 3].

- B xome muccremoBaHuil BIBIEHa Ooiiee BBICOKAs OHMOIOTHYECKAS
3 PEeKTUBHOCTD 1o KPUTEPUIO 00pa3oBaHUs ¢okycoB
UMMYHOLIUTOXUMHUECKOI OKpacku Mapkepa JIBYHHUTEBBIX pa3pbiBoB JIHK-
6enxa YH2AX. O6Hapy>keHBI O0bIIee KOINIECTBO (DOKYCOB IBYHHUTEBBIX
paspeiBoB  JIHK u Oonee MemanieHHass KUHETHKA HX peHmapamuu ¢
YBEIMUYCHUEM MOTJIOUIEHHON J103bI HMOHU3UPYIOLIETO H3IY4YECHUsl IpU
0011yueHnU CyONMKOCEKYHIHBIM MMITYJIbCHBIM JJIEKTPOHHBIM M3IYy4E€HHEM
[0 CPaBHEHUIO C HEMNPEPBIBHBIM JJIEKTPOHHBIM U3JIyYCHHEM, UTO
CBUJIETENbCTBYET 00 00pa3oBaHMM OONEE CIOXKHBIX KOMIUIEKCHBIX
noBpexxaenuit [JHK [4].
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- DBrIsBiIeHBI ¢ HWCHIONB30BaHMEM TecTa Ha KOJOHHEOOpa3OBaHHE
6oiee BBICOKAs pEenpOTyKTHBHAS rubenb KIIETOK,
MMMYHOLIMTOXUMHUYECKHM METOJIOM OoJiee BBICOKHI yPOBEHb OCTATOYHBIX
(OKYyCOB  IBYHHUTEBBIX Pa3pblBOB U  KOPpPESILMSA MEXAY OSTUMH
MoKa3aTeNsiMi  MPH  OOMYYCHHWH CYONMHMKOCEKYHIHBIM  HMITYJIbCHBIM
9JIEKTPOHHBIM H3IIyYeHHEM 110 CPABHEHHUIO C HENPEPHIBHBIM SJIEKTPOHHBIM
n3nydeHuem [5].

- Tlokazano, uro p53-medUIUTHBIE KIETKA aJeHOKAPLHUHOMBI
nerkoro 4einoBeka H1299 (c uwactuuyHO aenetupoBaHHBIM reHom TP53)
HaKalUIMBalOT OoJIblllee YHMCIIO OCTAaTOYHBIX uepe3 24 daca mocie
00JIy4eHUs IBYHUTEBBIX Pa3phIBOB, UeM KJIETKH aJJeHOKAPLIUHOMBI JIETKOTO
yenopeka A549 P53-crarycom  nukoro Tuma npu  OOJydeHHUU
CYONIMKOCEKYHIHBIM UMITYJIbCHBIM JIEKTPOHHBIM H3JIydeHHEM [6].

PestoMupys B L€JIOM MOXHO CKaszaTb, YTO HCIIOJb30BaHUE
(EeMTOCEKYHIHBIX Ja3epOB W YCKOPHTENCH JJICKTPOHOB HA HX OCHOBE
MOXKET TPHBECTH K YBENWYEHHIO 3(P(EKTHBHOCTH IyIEBOH Tepamuu
3JI0KA4ECTBEHHBIX HOBOOOPA30BaHUI.

CHnucoK HCI0JIb30BAHHBIX MCTOYHHKOB:

1. Tightly Focused Femtosecond Laser Radiation Induces DNA Double-
Strand Breaks in Human Tumor Cells / Y. A. Fedotov,
A. D. Zalessky, E. 1. Yashkina [et al.] / Bulletin of Experimental
Biology and Medicine. — 2022. — V. 172. — Ne 6. — P. 743-746.

2. HNmmynomuroxummdeckoe uccienosanue poxyco XRCCI u yH2AX,
BO3HUKIIUX TIO7 JCHCTBHEM C(HOKYCHPOBAHHOTO (EMTOCEKYHIHOTO
Jma3epHOro  OoOMy4eHHss B sAApaX  KYJbTUBHUPYEMBIX  KIIETOK
aJlcHOKapIMHOMBI Jierkoro uenoBeka AS549 / A, JI. 3anecckuii,
1I0. A. ®enoros, E. W. Sliknnaa [m  1p.] // IOOwuneiinas
MEXIIyHapOaHas HaydHO-TpakTHueckas koHdepenmus «PI'BY THIJ
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4. Low repair capacity of DNA double-strand breaks induced by laser-
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N. Vorobyeva, B. Grigoryan [et al.] // International Journal of
Molecular Sciences. —2020. — V. 21. — Ne 24. — P. 1-10.

5. Colony-Forming Ability and Residual Foci of DNA Repair Proteins in
Human Lung Fibroblasts Irradiated with Subpicosecond Beams of
Accelerated  Electrons / N.S. Babayan, G. L. Tadevosyan,
L. S. Apresyan [et al.] / Bulletin of Experimental Biology and
Medicine. —2021. — V. 172. — Ne 1. — P. 22-25.

6. Increased Yield of Residual yYH2AX Foci in p53-Deficient Human
Lung Carcinoma Cells Exposed to Subpicosecond Beams of
Accelerated  Electrons / N.Y. Vorobyeva, A. K. Chigasova,
E. I Yashkina [et al.] // Bulletin of Experimental Biology and
Medicine. — 2022. — V. 172. — Ne 6. — Article: 756-null.

CYBKOJUIEKIIUS IATOTEHETUYECKUX CYCIEH3UI
BAHKA BUOJIOI'HYECKOI'O MATEPUAJIA CEBEPCKOI'O
BHODPU3NYECKOI'O HAYYHOI'O IEHTPA

M.IO. Hpimnenkona, [.C. Mcybakona,
T.B. Bumesckas, O.C. Lpim0Oan

@I'FYH CFH I{enmp ®MPBA Poccuu, 2. Cegepck, PO

bank 6nonornueckoro marepuana (bM) CeBepckoro 6HOPHU3MIECKOTO
HayyHoro uenrpa (CBH Lentp) co3man B 2002r. ana cbopa u
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JONTOCPOYHOTO XPaHCHHS pPAa3NNYHBIX BHAOB BM (umenbHas KpoBb,
LIUTOTCHETUYECKUE CYCIICH3MH U JIp.) JIOJIeH, HaXOAMBIINXCS B YCIOBHAX
JUIATEIILHOT'O TEXHOTEHHOr0 00Iy4YeHus B "ManbIX" J103ax, IS TPOBEICHUS
MEKIUCIUIUIMHAPHBIX TE€HETHYECKUX, MOJICKYIIPHO-ONOJIOTHIECKUX U
OMOXMMHUYECKUX WCCIENOBAHUN C IIeTbI0 BBISBICHUS MOCIEACTBUI
BIMSHUSI HOHI3HpYIomero n3nydeHus (M) Ha opranusm denoBeka.

Hear paGoThl: ommcaHue CyOKOJUIGKIIMHM  ITUTOTCHETHYECKHX
cycneH3uit mumporutos kposu 6anka BM CBH Llentpa.

CyOKkoeKius [ATOT€HETHYECKUX CyCTICH3UI OaHka BM
CBH Ientpa coaeput:

1. LluToreHeTHYECKNEe CYCIIEH3UH YCJIOBHO 3JI0POBBIX PaOOTHUKOB
o0bekTa wmcnomb3oBaHus MU — 2 820 mUTOreHETHYECKMX CyCICH3MH
JTUMQOIIUTOB KPOBH.

2. llurorenernueckue CyCHEH3UM YCJIOBHO 3JO0POBBIX JKUTENEH
3ATO CeBepck, MOITydeHHBIE OT JIOACH, MOCTOSHHO MPOXXUBAIOIIUX HA
TEPPUTOPUH, PACHOIOKEHHOW B 30HE NEHCTBUS OOBEKTa HCIIOIH30BAHMUS
NU — 296 muToreHeTHUECKNX CYCIIEH3UH JINM(OITUTOB KPOBH.

3. IluToreHeTHYeCKHE CyCIICH3UH JTIOJIEH, AMETIOIINX
3II0Ka4eCTBeHHbIE  HOBoOOpazoBanumss — 1381  mwuroreHermyeckas
CyCreH3usl JTUM(OLUUTOB KPOBHU, MOJYYCHHBIE OT PabOTHHKOB OOBEKTa
ncnonb3oBaanst MU u xxureneit 3ATO Cesepck.

4. lluroreHeTHYeCcKue CYCICH3WH JIONEH, NepeHecmnx WH(apKT
MUOKapAa — 352 UMTOreHEeTHYECKUE CYCIEeH3UH JUM(OLUTOB KPOBHU,
MOJTyYeHHBIE OT Pa0OTHHKOB OOBEKTa HCIoNb3oBaHus MU w sxureneit
3ATO Cesepck.

Ha ocnoBe matepuana 6anka BM ¢ HCIONB30BaHHMEM COBPEMEHHBIX
LUTOIC€HETUYECKUX U MOJIEKYJIAPHO-TEHETUUECKUX METOJOB IPOBOJAATCS
paboTel 1O BBIABICHUIO 3(P(EKTOB paJHAIMOHHOTO BO3ACHCTBUS Ha
OpraHM3M  4YellOBeKa,  H3y4YeHHEe  MEXaHM3MOB  HHIMBHIYyaJIbHOI
palrO4YyBCTBUTENBHOCTH, a Takke pomu WM B marorenese
3JI0Kau€CTBEHHBIX HOBOOOpa3oBaHuUil U MH(apKTa MUOKap/a.
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CPABHEHUE BO3JIEVICTBUS OBJIYUEHUS
HMU3KOHEPTETUYHBIMU 3JIEKTPOHHBIMU ITYYKAMH U
PEHTTEHOBCKUM U3JIYYEHUEM HA CEMEHA JIBHA,
PAIICA, IIEHUIBI 1 TOACOJTHEYHUKA

M.C. Ynbucosa', V.A. Bamsurok ', TLIO. BOleeFOBCKaSII’Z,
H.C. Uynukosa’, A.A. Mamora’, 5I.B. 3y6puukas’',
B.C.Unarosa’, A.J[. Hukuruenxo', A.IL I’IeprleBl’z,

J1.C. FOpos®

"MIY umenu M.B. Jlomonocosa, 2. Mockea, P®
’ HUUAD MT'Y, 2. Mockea, P®
3 C®HIA PAH, Hosocubupckas obnacmw, p.n. Kpacnoobck, PO

B YCIOBUAX JKOJIOTMYECKOM CUTyallul B COYCTAHUU C YBCIUYCHUCM
YHUCIIEHHOCTH HACENICHHS IUIAHETHI IPOIOBOJBCTBEHHAs O€301IaCHOCTh W
YCTOMYMBOE pa3BUTHE CTAIM TIIABHOW 3a00TOW Ha mpezacTosiue roasl [1].
Pannanmonnass oOpaboTka o00JamaeT IMOTEHIMAJIOM B TMPOMBINUICHHON
anO6I/IOTeXHOHOFI/II/I JUIA TIOBBIIICHUA ypO)KafIHOCTPI n KadecTBa
CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYP, TIOJABIICHHUS IMATOTCHHON W TpUOKOBOM
MHUKPO(DIIOPB B CEMEHHOM MaTepuaie. ITO SKOJIOTHYHOe H d((HEeKTHBHOE
peLlIeHUe 110 CPAaBHEHUIO C TPAAULMOHHBIMH METOJaMH, HUCIOIb3YIOLUMHU
OMacHBIE ISl OKpY)Kalolmlel cpelbl W Il TOTPeOUTENeH XUMHUYCSCKHUE
pearentel [2]. B xome paboThl NPOBOAMIOCH CpaBHCHWE BIMSHHS
HU3KOOHEPI€TUIHBIX 3JICKTPOHHBIX ITYYKOB U PEHTICHOBCKOI'O U3JIYUCHUS Ha
(uTOCAHUTAPHOE COCTOSHHE M BCXOXECTh CeMsiH JibHa «CeBepHBIi», parca
«bungepy», nmennnsl «HoBocubupckas 29» u noaconHeyHnka «CaBHHKA C
€CTECTBEHHBIM 3apaKEHIEM (DUTOIIATOTCHHBIMH U IIECHEBBIMH TPHOAMU.

ITapamerpsl oOirydeHHs mpencraBieHsl B Tabmumue 1. B mporecce
00Jy"eHrs ceMeHa OBUTH yIIaKOBAHBI B TEPMETHIHBIC ITAKETH H PABHOMEPHO
pacrpe/ieNieHsl B MOHOCIION 1Sl oOecrieueHns HanOoblel OTHOPOJAHOCTH
TIOTJIOMICHHOW 1031, JIJI OIICHKW TIOTJIOIICHHON 03Bl HCIIONBH30BAJICS
J03UMeTprUdecKuil pactBop Ppukke.

[Mocne oOmydeHHss CeMEHa BBICAXKMBAIUCH HA  CHEHUATBHYIO
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MUTaTeNbHY O cpemy. [locne oOaydeHHs MPOHMCXOMWIA BBICAJIKA CEMSH Ha
MUTATeNIbHYIO Cpely. B Xome 5SKCIepuMEHTa OICHUBAIHM IapaMeTphbl
Bexoxectn K3 u K7, xotopeie, cormacno I'OCT, sBmsroTcst monsiMu
B3OMIEIINX ceMsiH Ha 3 u 7 neHsb nocie Boicaaku [3]. Kpome Toro, Ha 7 neHb
MPOBOAMIIACH OIICHKA KOJIMYECTBa T'pUOOB W JHaMeTpa WX KOJOHHH Ha

OOJTy4eHHBIX U KOHTPOJIBHBIX 00pa3ax CeMsiH.

Tadnnua 1 - CepeHus o mpouecce 00IydeHus

Tun Mecto H3mepsiemble ITapametpsi
Annapar Jo3b1
00.TyueHust 00JTyyeHunst napaMeTpsbl 00.TyyeHust

Huzko- Yckoputenb HUWAD Teopermdeckuii | MorHOCTh Tpéxkparaoe

SHEPreTUYHBIE 3NIEKTPOHOB MI'Y, 3aps] Ha 110361 0T 0,2 olny4eHune

JIEKTPOHBI HEIPEpBbIBHOTO Mocksa, TUIACTUHE Qieop, 1o 1,3 I'p/cex TI7IS KasKII0ro
JeiicTBus Poccust 3apsj| Ha THITA CeMSTH U
VOJIP-1-25- IUIACTHHE B Ka)KJI0M JT03bI
TOO1 ¢ JKCIepPUMEHTE B4,8,12,16,
MaKCHUMaJIbHOMN Qsken, TOK 20, 30, 40, 50,
sHeprueii 1 TpYOKH Ly, 60, 70. 100 u
MbB BpeMst 150 I'p

00Ty ICHUS togs.

Penrtrenosckoe | Amnmapata OMBIL Tok Tpy6KH I, Cpennnit I,

H3ITy4EHUS 1BPV23-100 ¢ um. AW HAIPsHKEHUE Ha 1,0 MA.
PEHTIeHOBCKO# Bypuassna, | tpyOke Usp, Cpennee Uy,
TpyOKoit RAD- Mockaa, Bpems 80,0 xkB.
100 ¢ Poccus 00IIydYeHUS tosy.
MOJIMOICHOBBIM
AHOZIOM

Ananus OKCIICPUMECHTAJIbHBIX JaHHbIX IIOKa3aJl HeﬂHHeﬁHy}O

3aBHCUMOCTB DHEPTUH MPOPACTAHUS M BCXOXKECTH, a TAaKXKe KOJHYECTBA U
JuaMeTpa rpuboB mpu 00aydeHud B 103ax oT 4 I'p mo 150 I'p. PesynbraTs
CPaBHEHMsI BIMAHUS IEKTPOHHBIX MYYKOB M PEHTI'€HOBCKOI'O HM3JIyYCHHS
Ha mapametpsl K7 (monst B3omeAmmx ceMsiH Ha 7-H JIeHb) W KOJHYECTBO
rpuboB (Ha 7-i IeHb) MpeJICTaBIICHBI HA TUCTOrpaMMax HWXE (PUCYHOK 1).
Ecnu 06a mapameTpa UMeNH OIOKUTENBHEIH 2 dexT 6onee yem Ha 20% 10O
CPaBHEHUIO C KOHTPOJIEM, TO PE3YJIbTAT BBIIEIISUICS LIPUXOM.

Amnanmus
(UTONIATOTEHHBIX U TUICCHEBENBIX TPHOOB, TakuX Kak Alternaria, Fusarium,

(1)PITOC&HI/ITapHOl"O COCTOSAAHUA  CEMSH  BBIABWJI  CIICKTP
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Birolaris, Aspergillus, Mucor, Penicillium, Thrichoderma. T'puObl Ha
CeMCHAX IIICHHUIBI W MOJCONHEYHHKA OKa3aIuCh 0ojice CTOUKUMHU K
BO3/ICHCTBUIO BBICOKHX 703 OOJIy4eHHsI O CPaBHEHHIO C OCTaJbHBIMH
CEeMEHAMH, YTO MOXKET OBITh CBS3aHO C OOJBION paclpoCTPaHEHHOCTHIO HA
HUX (uronaroreHa Alternaria (1o 98,3%).

Nén
IR AN FANS
i nn | | | 11 |
PESTTEHOBCKOE KANYHESNE
- nanceleTenukad 3GbekT B adde
BN - crpauaTensre sdbecr N - otoAuaTES: W gerT
Muwennuya NoaconHeUYHNK

.. |||. l;‘|II NNy

TR T

Pucynok 1 - HopmupoBaHnHasi Ha KOHTPOJIb 3aBUCHMOCTH 3HAUCHUH

Kar-mi sz

Bcxoxkectr K7 u konmuecTBa FpI/I6OB OT A03bI O6J'Iy‘IeHI/Ii[
HU3KO3HCPIE€TUIHBIMU JJICKTPOHAMHU U PEHTICHOBCKUM H3JTYUCHUEM JJIA
CEMsIH JIbHA, parica, IMICHUOBI U ITOACOJTHCYHHNKA

Josel, crumymupytomme poct K7 um yObIBaHHE KOJHMUYECTBa TPHOOB
6onee, yem Ha 20%: U1 ITbHA TIPH OOJIYYEHHWH SJIEKTPOHHBIMH ITyYKaMH —
16 I'p, mpu OONMy4YeHHH pPEHTTCHOBCKMM m3iydeHueM — 12 m 60 I'p; ans
MIICHUIBI Tpu oOydeHun 3nmekTpoHamMu — 20, 70 I'p, mpm oOmydeHnn
PEHTIEHOM — He HalJIeHo; JIJIs parica IpH o0ay4eHuH dtekTpoHamu — 60 I'p,
npu o0ydeHHH peHTreHoM — 16 ['p; 1l TOo/ICOTHEYHNKA TIPU O0TyUeHUN
anektpoHamu — 20 I'p, mipu oOJlydeHUM PEHTIEHOM — He HaijieHo. bonee
3 QeKTHBHBIM /U JIbHA W palica OKa3aloCh PEHTICHOBCKOE M3ITydYCHHE, a
IUIT  KPYNHBIX CeMslH IIIIEHWIBI W  MOACOJHEYHWKa OOIydeHue

HU3KOOHEPI€TUIHBIMH 3JICKTPOHAMU.
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CHucoK HCIO0JIb30BAHHBIX HCTOYHHKOB:

1. Galanakis, C. M. The “Vertigo” of the Food Sector within the Triangle
of Climate Change, the Post-Pandemic World, and the Russian-
Ukrainian War / C. M. Galanakis // Foods. — 2024. — V. 12. — No 4. —
Article: 721.

2. A. M. Khaneghah, M. H. Moosavi, C. A. F. Oliveira, F. Vanin, A. S.
Sant'Ana, Food and chemical toxicology, 143 (2020).

3. TOCT 12038-84. 2011. CemeHa c/x KyabTyp. MeTOABI OIpenesIeHHs
Bcxoxkectu. Crp. 31.

OBPA30OBAHHUE /IBYHUTEBBIX PA3SPBIBOB B
KYJbTUBUPYEMBIX OITYXOJIEBBIX KJIETKAX YEJIOBEKA
HOJ AEMCTBUEM PEHTTEHOBCKOI'O U3JIYYEHUSA U
JIEKAPCTBEHHBIX CPEJICTB

A.K.Yuracosa'?, A.M.Casensena’, A.C.Bopopuiukosa’
H.}O.Bop06LeBal’4, FO.A.®enoros'*, HM.Cmerannna',

'@rey I ‘HIL] ®MPBI] um. A.U. Bypuazsana ®MBA Poccuu, 2. Mockea, PD
’ UBX® PAH, 2. Mockea, P®

3 Yuusepcumemcwuii nuyeit Nel523, 2. Mockea, P®

* ©UIL] XD PAH, 2. Mockea, PD

AKTYaJIbHOCTL M 3HAYUMOCTb TMpoeKkTa: OHKOJIOTHYECKUe
3a00JI€BaHUA OCTAIOTCSA OJHOM M3 CaMbIX OCTPBIX MEIUKO-COLHATbHBIX
mpoOJieM  COBPEMEHHOCTH. TpagullMOHHBIMH METOJaMH OOpsObI  C
OHKOJIOTHYECKUMHU 3a00JIeBaHUAMU SIBIISIFOTCS XUPYpPTrudecKoe
BMEIIATENBCTBO, XUMHUOTEpanust W JydyeBas Tepanus. Henoctatku u
OTPaHUYEHHUS KaXIO0TO METO/AA IO OTIEIBHOCTH KOMIIEHCUPYIOTCS IMyTEM
WCIOJBb30BaHUSl MX KoMOMHaumi. Jlns moBeineHus 3¢dexTuBHOCTH
COYETAHHOTO JEHCTBHUSI XMMHOTEPANUH U JYYeBOW TEepamuu HEOOXOIUMO
pazo0paTbcsi B MeXaHHU3Max penapanud THOBPESKICHUH  SIEPHOTO
XpOMAaTHHA U €T0 BIMSHHS Ha IPOIH(EepaTHBHYIO aKTHBHOCTE OITYXOJECBBIX
KJIeToK. Tarke KOMOMHHPOBAaHHE METOIOB IHATHOCTHKH W Jy4eBOU
Tepalny, Ha3bIBACMOE TAKXKE TEPAHOCTHUKA, UMEET BBICOKHU ITOTEHIIAAI
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JUTS JICYCHUS 3]I0KAYECTBEHHBIX HOBOOOpazoBaHuid (nanee 3HO). Dtum un
OTIpEeNeIsICS BBIOOP JAMAarHOCTUYECKHX MPEnapaToB, TAKUX KaK T'aJIOBHCT,
HCIOJb3YEeMBIH sl  KOHTPaCTMpPOBAaHUS B  MarHUTO-PE30HAHCHOH
tomorpapuu (manee MPT) m yapTpaBUCT, HCHIONB3YEMBIH Ui TEX XKe
neseld B komnboTepHOH ToMorpadun (nanee KT) u nucrnmaTuHa - 0JHOTO
W3 CaMbIX YacTO HCIOJB3YEMbIX XUMHOTEPANICBTUYCCKUX JIEKApCTBEHHBIX
CPEJICTB IPH JICYCHUH OHKOJIOTUYECKUX 3a00JICBaHUN.

HccnenoBanuss B 9TOW 00IAcTH BBIMIOJHSIOTCA Ha 0asze oTnena
AKCIIEPUMEHTAIILHON PaJUOOUONIOTUY U PaualiuoHHOi Meauiiuabl OT'BY
I'HL] ®MBII um. A.U. bypnaszsna ®MBA Poccun.

Henbto npencraBisieMold paboTel OBUIO HCCIIEOBaHUE 0Opa3oBaHUs
JBYHUTEBbIX pa3pbiBoB JJHK B 0OmyXoneBBIX KJIE€TKax IPU COYETaHHOM
BO3/ICHCTBUU TMAaTHOCTUYECKUX U XUMHUOTEPAIEBTUYECKUX JIEKAPCTBEHHBIX
CPEICTB U PEHTTEHOBCKOTO U3ITyUYCHUSI.

BBenenue: B pabore ObulM HCHOJB30BAaHBI Iperaparbl, KOTOPBIE
HCIOJB3YIOTCA Kak KoHTpactupyromue areHtel B MPT u KT, tak u
XHUMHOTEPAIeBTUYECKUE areHThl, UCIOJIb3yeMble B KIIMHUYECKOH MpaKkTUKe
nedenus: 3HO. B pabote paccmaTpuBaeTcs MCIONB30BAaHHE COUYETAHHOTO
JOEHCTBUSA XUMHOTEPANeBTUYECKUX JIEKAPCTBEHHBIX CPEICTB U JIy4eBOH
Tepanuu NPy JICUSHHUH HEKOTOPBIX OHKOJOTMYECKUX 3a0ojieBaHHMN. DTOT
KOMOMHAIMs B KIMHUYECKON NPAKTUKE HOCUT Ha3BaHHE «XUMMOIIydeBas
Tepanus». buHapHas JydeBas TEXHOJOTHs, HWCHONB3YIOUIAs YCHJICHHE
JIeHCTBUSA MOHU3UPYIOIIUX U3yYEHUH AUArHOCTHYECKHMMH KOHTPACTHBIMU
CPeICTBaMU TpU TMPOBEIECHUH Jy4eBOW Tepamluu, 3a PyOe oM Moyduia
nazBanne CERT (contrast enhancement radiation therapy) — mydeBas
Tepanusi, YCWIEHHass BBEIEHHEM KOHTPACTHBIX areHToB. [lpuHIMN
ycmwieHusT 3((GEKTUBHOCTH Jy4E€BOW Tepamud TOPMO3HBIM (POTOHHBIM
W3IYyYeHHEM B 3TOW TEXHOJOTMHM OCHOBAaH Ha YBEJIWYECHUH BBIJIEICHUS
9HEpPruM B TKaHAX OIyXOJM, HAKONHMBIIEH aTOMBI 3JEMEHTOB C BBICOKUM
3apsI0BBIM YMCIOM Z 3a cyer Oonee BBICOKOH 3(dexTuBHOCTH
B3auMopeicTBus (POTOHOB ¢ HUMH. Hamprumep, 3p(eKTHBHOCTE OJHOTO U3
OCHOBHBIX TMPOILIECCOB B3aUMOJIEHCTBHA (DOTOHOB C BEIIECTBOM

5 v
¢dorordpderra - mpomoprroHansHa Z°. B MHOCTpaHHOH nHTeparype 3Ta
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TexHoyoruss Hocut HazBanue PAT (photon activation therapy — ¢orton-
aKTUBAIIMOHHAS Tepanwus), B POCCHUCKOHN juTeparype - (poToH-3axBaTHAS
Tepanusl.

[Ipu BBINOJHEHWH TPOEKTa OBLIO HCCIIEOBAaHO BO3HUKHOBEHHE
IByHHUTEBBIX pa3peiBoB JIHK mpu coueTtaHHOM AeMCTBMM IMCIUIATHHA,
yIBTPAaBUCTa M TaJOBUCTAa COBMECTHO C PEHTTCHOBCKUM HW3JITy4YCHUEM ISt
JUHUH onyxoneBbIX kieTok A549 u MCF-7.

Marepunanbl U MeToAbl: B paboTe HCHONB30BATIMCEH CIEAYIOIINE
JUarHOCTUYECKUE U XUMHUOTEPANIEBTHUECKUE JIEKApCTBEHHBIE CPECTBA:

IucnnaTiH — OUH U3 HauboJee MIMPOKO UCTIONB3YEMbIX MPEnapaToB
B JICYEHHH PaKa.

I'agoBUCT — KOHTPACTHOE BELIECTBO, UCIONB3YEMOE TP MIPOBEICHUU
MPT-1uaraHocTuKH.

VYIIBTpaBUCT — PEHTTEHOKOHTPACTHOE CPEACTBO, KOTOPOE MOBBIMIACT
KOHTPACTHOCTb N300paxkeHus npu nposeneHnu KT-n1uarnocTuku.

HccnenoBanne mpoBOAUIOCH Ha CIEAYIONIMX aATr€3UBHBIX KIETOYHBIX
KyJbTypax:

A549 — xieTo4Has IMHMA pakKa JIETKOro, IOJydyeHas M3 KJIETOK
AJIbBEOJIIPHOTO SMUTENHS a€HOKapLUUHOMBI YeJIOBEKa.

MCF-7 — osnutenuonofoOHasi KIETOYHAs IUHMA, IMONyYeHHas H3
WHBA3MBHOMU a/IeHOKapLUHOMBI IIPOTOKOB MOJIOYHOH JKeJe3bl YeIOBeKa.

Ha nmepBom osrame pa®oTbl MBI TPOBENH  HCCIEIOBAHUE
LUTOTOKCUYHOCTH HCCIIeAyeMbIX mpenapatoB. KieTku npeaBapUTeIbHO
MACCHPOBAINCH B BOCBMUIIYHOUHbBIE ciaii-(hiaakoHsl. Uepes 24 yaca mocie
BBICAJIKW KJETOK B JIYHKH JOOaBISUIMCh HCCIIEAyeMble NpenapaTsl O0
kounentpanuii: 0,5; 1,0; 2,0; 5,0; 10,0; 25,0 u 50,0 mxr/mi. Yepes 24 gaca
KJIETKM OKpaIlMBaJIMCh KpacuTesneM | Mms3a, moaBepraiuch TPUIICUHU3ALNUN
U KHU3HECNOCOOHBIE KJIETKH IOJCUMUTHIBAJINCh B Kamepe [opseBa. B
pe3ynbTate WCcIeqoBaHWsS ObUTa BHIOpaHa ONTHMAalbHAS KOHLICHTPAIIHSI
JUIA BCEX M3y4aeMbIX MPEenapaToB B 2 MKI/MIL.

Ha BTOpOoM »sTame OBIJIO NpPOBENEHO HCCIEIOBAaHUE COYETaHHOIO
JEHCTBUS HCCIENyeMBbIX TpenapaToB M PEHTTEHOBCKOTO H3ITyYEHUS.
Knetku npenBapuTenbHO NMacCUPOBAIUCH B 2 BOCBMHIIYHOUHBIX Claiia-
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¢maxonsl. Uepes 24 gaca mocie BBICAJKU KJIECTOK B JYHKH H0OaBISIINCH
ucciexyeMble TpenapaThl B KOHIEHTpanuu 2 MKr/Mi. Yepes 1 gac mocne
BBEACHUS IMIPENapaToB ONWMH W3 BOCBMHJIYHOYHBIX —CIaii-(pIaKOHOB
obnydann B go03e 2 ['p Ha PEHTTeHOBCKOW OHOJOrMYECKOW YCTaHOBKE
PYCT-IM (OOO «/lnarmoctuka-M», MockBa, Poccusi) ¢ pexumom
obyuenus: 200 kB, 10 MA, ¢unbtp 1,5 MM Al, MOIIIHOCTH TIOTJIOIICHHOM
JI03BI HOHIB3HpYIomero nanydenus 0,85 I'p/MuH.

Uepez 24 wyaca mocie oOmydeHus KiIeTkH (ukcupoBamuch 4%
pacTBOpoM napagopManbaeruaa u MIOJIBEPraIuCh
UMMYHOIIUTOXUMHUYECKOMY  OKPAIIMBAaHMI0O HAa  MapKep  HaIW4Ms
nByHuTeBbIX pa3pbeiBoB JJHK — 6emok YH2AX.

Jns  momydeHus: u300pakeHHH HCTIONB30BANIU  (PIIyOpPECLCHTHBII
mukpockon Nikon Eclipse Ni-U ¢ xamepoii Genoptik Progress MF cool
Biolmager n mporpammy ProgRess Capture Pro 2.9.0.1. Jlns moxcuéra
kommdecTBa  (okycoB YH2AX Oputa wucmonb3oBaHa — Iporpamma
DARFI©2014. HanpHeiimuii aHanmu3 U TpadUuecKkoe MpeAcTaBICHUE
MNOIYYEHHbIX pe3yldbTaTOB IPOU3BOJWINCE B IPOTPaMMHON  cpexe
Microsoft Excel.

A549 (cuHuit-0rp, wenTblid-2rp) MCF-7 (cuHwid-0rp, senThili-2rp)
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Pucynok 1 — 3aBucumMocts komudecTBa GokycoB YH2AX ot
WCITIOJIb3YEMBIX TIPETapaToB U OO0IyUYeHHsI KIETOUYHBIX KylIbTyp AS549 u
MCEF-7

161



PesyaptaThl: [lo uTOramM mNpOBENCHHBIX SKCIEPHMEHTOB YIAIOCh
U3y4UTh  JACHCTBHE  MCCIIEAYEMBIX IpemaparoB Ha  oOpa3oBaHHE
TpyAHopenapupyembslx AByHUTeBbIX paspbiBoB  JIHK. OrtnocutensHo
KOHTpONBHOH Tpymnmbl (0e3 J00aBneHHs JIEKapcTB) W TPYIIBL €
n00aBICHUEM IMCIUIATHHA (JIEKApCTBEHHOE CPEICTBO) MOKHO YCTaHOBHUTH
3¢ $EKTUBHOCTD HCIIBITHIBAEMBIX [IPEMAPATOB.

Ha pucynke 1 0TU4eTINBO BHIHO, YTO KOHTPACTHBIC ar¢HTHI BIUSIOT Ha
KOJINYECTBO JIBYHHUTEBBIX Pa3phIBOB, KaK B CiIydae OOIydeHMs, Tak U Oe3.
CHmxeHnue koiuyecTBa (HOKYcoB uyepe3 24 daca IO CPaBHEHHUIO C
KOHTpoJeM y Ki1eTok JIMHMU MCF-7 CBUIETENBCTBYET O SIPKO BBIPAXKEHHOM
LHUTOTOKCUYECKOM JEHCTBUM HCCIEAYEMBIX DPEXHMMOB XHUMUOTEpAlMUU U
XMMHOIYYCBOM Tepanuu I 3TOH KyiabTypbl. OJHOBPEMEHHO, BBICOKMI
YPOBEHb JABYHHUTEBBIX Pa3pblBOB y KIETOK JUHUU AS549 uyepe3 24 uaca
nocine oOMydeHHs CBUAETEILCTBYET O CYIIECTBEHHOM I[UTOCTATUYECKOM
addexTe wHccrieayeMbIX KOMOHMHALMII MpenapatoB MU PEHTT€HOBCKOTO
U3ITy4CHHUSL.

3akuouenue: Ucxons u3 pe3yabTaToB MOCTaBJIEHHBIX
9KCIIEPUMEHTOB, MOXHO CAENaTh BBIBOJ O TOM, 4YTO HCIBITHIBAEMBIE
npenapatbl B KOMOWHAIIMKA ¢ PEHTTEHOBCKUM H3IYYE€HHUEM CIOCOOCTBYIOT
rubeny KIeTOK ISl JJMHUU paka MoiodHoi xene3sl MCF-7 u npuBogsT K
3HAUUTEIBHOMY LHUTOCTaTHYECKOMY dS((deKTy A KIETOK JIMHHA
aJlcHOKapIUHOMBI Jjerkoro A549. Jlng Oonee fAeTambHOrO aHanM3a
CHHEPrHYecKoro JEWCTBUS HCCIEeyeMbIX NpenapaToB U PEHTT€HOBCKOI'O
U3Iy4eHUsI B JaJbHEWIIeM TpeOyeTcsl IPOBECTH UCCIENOBAHUS KUHETHKU
pemapanii  IBYHHTEBBIX Ppa3pblBOB, BIWSAHUS HAa NPOIH(GEPATHBHYIO
aKTUBHOCTb KJIETOK U MEXaHU3MOB rH0eNu KIETOK.

CHHCOK UCI0/1b30BAHHBIX MCTOYHUKOB:

1. HccnemoBaHue COYETAHHOTO JCHCTBHS ~ XUMHOTEPANEBTUYECKUX
JIEKapCTBEHHBIX CPEACTB M  PEHTICHOBCKOIO  M3JIyYeHHs Ha
OIMyXOJIeBble KJIETKH 4YeloBeka / BrimyckHas kBanupuKaluoHHas
pabota maructpa / IlapmenoBa Ekarepuna Bmagummuposna, 2022. —
59 c.
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Knuanyeckue jgekiuu 1o oHkooruy / mox pen. npod. B. I'. Jlanetuna
u pod. A. B. lllepbateix. — Upkyrck: UpkyT. roc. mea. yH-T, 2009. —
149 c.

DapMaKOKHHETHYECKAsl OLIEHKA IMPernapaToB Ui OMHAPHOHN Ty4eBOi
TEepalid B paMKax CKPHHUHTOBOTO ucciemoBanus / B. @. XoxJoB,
I1. B. WxeBckuii, B.H.Kynako [u ap.] /  Poccuiickuit
ounoTepaneBTHyeckuii xxypHair —2009. — T. 8. — Ne 1. — C. 25.
Increased Yield of Residual YH2AX Foci in p53-Deficient Human
Lung Carcinoma Cells Exposed to Subpicosecond Beams of
Accelerated  Electrons / N.Y. Vorobyeva, A.K. Chigasova,
E. I Yashkina [et al.] // Bulletin of Experimental Biology and
Medicine. — 2022. — V. 172. — Ne 6. — Article: 756-null.
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Pa3znen 3. buomeauumHcKHe M aAIUTUBHLIE
TEXHOJIOTUH

NCCIEJOBAHUE BJIMAHUA UMITYJIBCHOI'O ITYMA HA
COXPAHHOCTDB BBIPABOTAHHOI'O
YCJIOBHOPE®JIEKTOPHOI'O HABBIKA KPBIC

U.A. Becenosckuit, JI.b. Komapos,
B.N. Ka3zpmun, T.B. ®omuna

QI'BY I'HL] ®MPBIL] um. A.U. bypnaszana ®MBA Poccuu,
2. Mockea, P®

B  nureparype omMcaHO HEraTMBHOE  BJIMSHUE IIymMa Ha
paboTocnoCcOOHOCTh M COCTOSIHUE OpraHu3Ma, OCOOEHHO NPU OCBOCHHUU U
COXPaHEHHM HOBBIX HABBIKOB, 4YTO TpeOyeT COCPEIOTOYEHHOCTH,
NOBbIIEHUsT BHUMaHUs. CTemeHb BO3ACUCTBHUS, CBsS3aHA C IapaMeTpaMmu
mymMa M (YHKIUOHAJIBHBIM COCTOSHHEM OpraHusMa, uTo Tpedyer
CaMOCTOSITENIBHOIO MCCIIEOBAHUS KaKJOW KOHKpPETHOH curyanuu. B
TaHHOW paboTe WCIONB30BANN WMITYJIBCHBIM ITyM, BO3HHMKAIOMIMN IIpH
yueOHBIX CTpenb0ax M3 apTUUICPUICKOTO M CTPEIKOBOTO BOOPYKEHUS,
BO3MOXHBIE OHojormueckre 3PQeKTsl KOTOPOro TpeOyroT NaibHEHIIero
n3ydeHus. 3amadell MccieqoBaHMs OBLIA OLEHKA BIIMSHUS HMITYJIBCHOTO
oIyMa Ha COXpaHEHHWE BBIPAa0OTAHHBIX  YCIOBHBIX  pEakIWid B

OKCIICPUMECHTAX Ha KpbICaX, KOTOPBIC AKTUBHO MCHOJIB3YIOTCA Kak
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COOTBETCTBYIOIIAsI MOAEITH ISl 00JIee BEICOKOOPTaHW30BAHHBIX KUBOTHBIX,
B TOM YHCJIE U YETIOBEKa.

Pabora Obuta mpoBeeHa Ha Kpbicax moposl Dumbo B konmyectse 20
ocobeif. Pabora BrImoNHEHA C COONMIONCHHWEM JITHYECKUX  HOPM.
BripabatbeiBanu peakiuio ycinoBHoro pediekca (YP) aktuBHOr0 m3deranus
IEWCTBHS SJICKTPHUYECKOTO TOKA (KaK MOAKPEIICHNS ) Ha YCIOBHBIA CHTHAJ.
Hdns  BeIpaOOTKM W JaJbHEHINIEr0 TECTUPOBAHUS JaHHOH peakIuu
MPUMEHSITACH CHECIUABHO CKOHCTPYHUpPOBAaHHAs JIaOOpaTopHas YCTaHOBKA
«TpexJyueBoil  JaOUpHUHT», TpeAcTaBieHHBId Ha pucynke 1. EE€
O0COOCHHOCTh CBOJWJIACh K TOMY, UTO MO3BOJISIA OJHOBPEMEHHO

TECTUPOBATh 5 KPBIC.

Pucynok 1 — BHeniauii BUJ| yCTaHOBKH
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[lo w3BecTHOM cXeMe y KpbIC BbIpa0aThIBAld  YCIOBHBIN
JIEKTPOOOOPOHUTENBHBIIT HHCTPYMEHTAIBHBIIN 3ama3abpIBaonuil pediexc
Ha 3BYK. XapaKTepUCTHKa 3ByKa COOTBETCTBOBAJA TPAIUIIMOHHO
WCTIOJIb3yeMOMY TpH  BbIpaboTke YP, TO ecTh He BBI3BIBArOIICH
OOOpPOHHUTENBPHOM  peakiy, HO JOCTaTOYHOW, dYTOOBI  BBHI3BIBATH
OPUEHTUPOBOYHYIO. 3BYK MpeabsBsiM nocie 10 MUH. NPUBBIKaHUA K
JKCIEPUMEHTANIBHOI 0O0cTaHOBKe. OHOBPEMEHHO C BKIIIOYEHHEM 3BYyKa B
OJTHOM M3 OTCEKOB 3aropayics CBeT (Kak MHCTPYMEHT — «IIOJCKa3Ka», Kyaa
yoerats). Cpa3y mocie 5 ¢ 3KCMO3UIMHM 3ByKa BKJIIOYAIN O€3yCIOBHOE
MOJIKpeTieHne (JEKTPUIECKUI TOK, MMOJABAEMbIi Ha JIEKTPOIION) B JBYX
OTCeKax, HCKIoYas OTCeK C «moAcka3koi». OAHO wHccieqoBaHUe
BKItoyaino 10 UKI0B, MPOBOAUMBIX ¢ HHTepBaitamu 30 c.

ITocne ™ecsima o0y4yeHHS BEPOSTHOCTb YCIEIIHOTO BBITIOJHEHHUS
HaBblKa y Kkpblc coctaBisiia 90-100%, BpeMs BBIIOIHEHUS COCTaBIISLIO HE
6osree 6 cexyHn (1 cexyHma SBIsUIACH 3allacoM, CBSI3aHHBIM C 3aJCpKKON
00pabOTKH MECTOPACIIOIOKEHUS KUBOTHOTO). KpbIc Mennim Ha 2 rpymisl
— OTBITHYIO ¥ KOHTPOJIBHYIO 10 IECSATH 0CO0eii.

N3ydaemoe aKycTH4eCKOe BO3JeHCTBUE OCYIIECTBIISUIOCh Hal TOJIOBOM
JKUBOTHOI'O OJIHOPa30BOM cepued u3 6 aKyCTHUYECKMX HUMILYJIbCOB C
TIPOMEXYTKaMH MEKIy uMmynscamu 93,240,8 Mc. DKkBUBaJIEHTHBIE YPOBHHU
3ByKa B cpeaneM coctaBimsuin 140 nbA, mo nurelHOo# mikane — 143,7 nb.
[MukoBble ypoBHM mo mKane «C» M MO JMHEHHON IIKaje COCTaBHIIN
166 1bC. Cpennee 3HadeHHWE CyMMapHOM J03bl BO3AEHUCTBHUS COCTaBHIIO
6,4-10" ITa*-c. MakcumabHbIe YPOBHU 3BYKOBOI'O JABJIEHUS! IIPUXOIATCS
Ha J1uamna3oH yactoT 31-63 I'm. HaOmiogenue 3a BOCIPOW3BEICHHEM
(coxpanenuem) BbIpaboTaHHOW ycioBHOW peakuuun (YP)  mocne
BO3JICHCTBUSL OCYIIECTBIISIIOCH B TeueHue 7 paHed. [lo okoHuaHHio
HaOMIOZCHUS MPOBOIMIOCH MAaTOMOP(OIOrnYeckoe M THUCTOJIOTHMYECKOe
WCCIICJIOBAaHUs, HANpPaBICHHOE Ha OIEHKY COCTOSHHUSI OpraHa ciyxa u
TKaHe! mMo3ra.

Ilo pe3ynbraTam HCClI€ZOBaHMs, B ONBITHOM M KOHTPOJIBHOM IpymIax

BEPOSATHOCTH BBITIOJTHEHHUS HaBbIKa (MMPOYHOCTH pediiekca) He M3MEHWIIACh
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n Bc€ Takke cocraBmsuia 90-100% — To ecThb OKa3zaHHOE OJHOKPATHOE
BO3/IeliCTBHE HE BBI3BIBAJIO Pa3pyIleHHs yCIOBHOTo peduekca. M3BecTHO,
YTO MPOYHO BhIpaboTaHHBIH YP TpebyeT 0COOEHHO CHIILHOTO BO3JICHCTBUS
JUIL  CBOETO paspymeHus. lcnomp3yemass HaMH CepHsl HMMILYJIBCOB
MIPUMEHIaCh OJHOKPAaTHO, YTO MOIVIO HE BbI3BaTh HapyleHus B YP,
OJIHaKoO (Kak MOKa3aHO B JIUTEpPaAType), €ro MHOIOKPaTHOE MCIOJIb30BaHUE
MOXET TIpuBecTH K HapyweHutro YP. Ilo gaHHeIM JuTeparypsl,
OJHOKPAaTHOE NPUMEHEHUE MOXKET IIPUBECTU K PA3BUTHUIO CTPECC-PEaKIINH,
koTopast HaxoauT orpaxenue B I[[HC. JlaHHble M3MEHEHHUS BpPEMEHHO
MOTYT BBI3BaTh MOBBIIICHNE YCHEIIHOCTH BBIMOJHEHHUS BBIPAOOTAHHOTO
HaBBIKA, YTO, BIIOJHE BEPOSITHO, MBI M HaOmoanu. [loka3aHbl OTIHYUS BO
BPEMEHU  BBIONHEHHA (BOCHpOM3BEAEHHUs) HaBblka. Ha  Hauaio
WCCIICJIOBAaHUS Y BCEX KPBIC BpeMs BBIMIOJHEHUS HABBIKA COCTABIISIO
4,9+0,2 c. Ilocne Hauana uccleOBaHUS B KOHTPOJIBHOM Ipymie BpeMs
BBINTOJTHEHUSI HABBIKA HE MEHSIOCh. B ONBITHOM rpymme (UKCHPOBAIOCH
CHIDKEHHE BpeMeHH B cpeiHeM 10 3,3+0,2 cekyHn. CokpalieHre BpeMeHH,
HEOOXOIMMOTO /IS BEITTOJHEHHS BHIPAaOOTAHHOTO HaBHIKA (TI0 CPaBHEHHIO
¢ KOHTpoJieM) OBUIO CTaTUCTHUYSCKH 3HaunMo mpu P < 0,05 mo kpurepuio
CThpIO/IEHTA.

Pe3ynpraTel maTOMOpP(HOJIOTHIECKOTO WCCIECAOBAHUS HE BBIIBHIH
KakuX-Ti00 W3MCHEHHH B Hapy)kKHOM W cpegHeM yxe. Jms
TUCTOJIOTHYECKOr0  HCCIIEOBAaHMs TKaHE Mo3ra ero H3BIEKalH,
¢uKkcupoBald U MHPOBOAWIM OKpacky cepedpoM, UTO IO3BOJISIET
OTpEeNeINTh aKTUBHOCTb KIETOK KOpbL. Pe3ynbTaThl mpeacTaBiieHbl Ha
pHUCYHKE 2.

Y KpBIC ONBITHON IPYIIIEI, B OTINYHE OT KOHTPOJIBHON TPYIIIBI, OBLIO
o0OHapy>keHO OoJbIlIee KOJIMISCTBO aKTUBHBIX MHPaAMHUIHBIX Ki1eTok B I u
V crnosx B npepoHTATFHON U CEHCOMOTOPHON KOpe, KOTOpas OTBedaeT 3a
B3aMMOCBSI3b BHEIIHUX CTHMYJOB M TPOTPAMMHPOBAaHUS JABIKEHHS, a
TaKKe TMPHUHATHE peUIeHHs. TakuMm o0pa3oMm, YIydIIEHHE BpEMEHH

BBITTOJIHEHUST HABHIKA MOJKET OBITH CBSI3aHO C ITOBBIIMIEHHOM aKTHBHOCTBIO
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HEHPOHOB KOPBI, YTO MO3BOJISICT OBICTpEE pacIO3HABATH YCIOBHBIA CHUTHAI
U pearupoBaTh Ha HETO.

Pucynox 2 — I[IpedponTansHas 061acTh KOPHI TOJIOBHOTO MO3Ta Y KPBIC

a. - III coit kops! B KOHTpOJIE; 6. — V CJI0H KOPBI B KOHTPOJIE; B. — IPYIIA aprupo(uiIbHbIX
Menkux mupamuf 111 caost Kopsl mocie Bo3AeiicTBUS; T. - TUIIepaprupodIIbHEIC GOJIbIIIEe
MUpaMUIHbIC HEPBHBIC KIETKU V CIIost KOpHI mocie Bo3aeiicteust. YB.00.10

3akaouenne. Takum  o0pa3oM, OIHOKpaTHOE  BO3JACHCTBHUC
HMMITYJIbCHOTO IIIyMa C YKa3aHHBIMHU IIapaMeTpaMy He BIUSAET Ha IPOYHOCTh
BbIpa0OTaHHOHN ycioBHOW peakiuu. OIHAKO MOXKET CIPOBOLMPOBATH
ctpecc-peaknuio  [THC, mnpuBojsmIyl0 K MOBBIMIEHUIO aKTUBHOCTH
HEHPOHOB CEHCOMOTOPHOW W MPEeQpPOHTANBHOW 00JACTAX KOPHI M, TEM

CaMbIM, K COKpaII€HNI0O BPDEMCHU BBIITOJTHEHUA BI)Ipa6OTaHHOI‘O HaBBIKA.
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N3YYEHUE KIIMHUKO-MOP®OJIOTNMYECKUX U
IF'EHETUYECKHUX MAPKEPOB, BIIMAIOIINX HA CTEIIEHb
OCTPOI'O JIYYEBOI'O IOPA’KEHUA KOKU ITPHU
PAIMOTEPAIIMA BOJbHBIX PAKOM MOJIOYHOM KEJIE3bI

A.W. T'onoskosa, T.®. ManuBanoBa, T.A. ActpenuHa,
N.B. Ko63eBa, B.A. Hukutrna, }0.b. Cyukosa,

E.N. oGpoBonbckas, A.A. Pactopryesa,

J.1O. YcymxkanoBa, B.A. bpyHuykos, A.O. 3aBb410B,
C.A. Mauynun, O.I'. Muxanapkuna, A.Il. Kupuibues,
M.IO. CyxoBa, A.C. CamoiioB

@I'BY I'Hl] ®MFL] um. A.U. Bypnasana ®MBA Poccuu, . Mockea, P®

BBenenme. Pax wmosounodr xenespl (PMJXK) — 3mokaudecTBeHHas
OINyXOJIb MOJIOUHBIX JKeJie3, MPOUCXOAAIas M3 DIUTENUS MapeHXUMbI
JOJIeK WJIM MpOTOKOB oprana. PMJK 3aHuMaeT ogHy M3 JUAUPYIOIIHMX
MO3ULMK Cpeay 3JI0KaueCTBEHHBIX HOBOOOpa3oBaHuil B Poccum u B Mupe.
AnproBaHTHass JrydeBas tepamus  (AIJIT) sBiasercs  BakHEHIIUM
KOMIIOHEHTOM KOMIUIEKCHOro Jsedenus PMJK, HampaBieHHOTo Ha
CHIDKCHHUE PEHUINBOB pPaKa ¥ MMOBHIIICHAE BEDKUBaEMOCTH 00bHBIX PMIK.
Opnaxo, nevicteue AJIJIT 3aTparuBacT HE TOJIBKO OMYXOJIEBbIE KIETKHU, HO
U 370pOBBIC TKAaHHM, BBI3BIBASI OCTPYIO M OTHAJICHHYIO PEAKIHI0 B 001acTu
oOiydenus. Cpeau ocioxHeHu y 6oapHbIX PMOK, npoxoasimux J1yueByro
TEpanuio, ocTpblie TydeBble nopakenus koxxu (OJIIIK) 3anumaror ogHO U3
MEPBBIX MeCT, cOcTaBsis 10 40% OT BCeX BO3MOXKHBIX OCIOKHEHHI.

Heanb HCcJeI0BaHNA. Usyuenne Hu OIlEHKA KIIMHHUKO-
MOpP(}OJIOTHYECKUX M TEHETUYECKUX XapaKTEepPUCTHK TPYMIbl OOIbHBIX
PMIK, smusttorux Ha crernens OJITK.

Matepuanbl U MeTOAbl. B wucciepoBaHnM HCMOIB30BaaCh
komtekiust 92 obOpasumoB  JIHK w3  OuwoGamka IIBMuAT ®MBI]
uM. A.W. Byprnazana ®MBA Poccun ot Gonbubix PMXK c I-III cranueit
3aboneBanus (cpemHuii Boszpact 58,6 net; ot 33 mo 78 ner). o Hauana
HCCIIeIOBaHMS OT Ka)K[JOr0 M3 YYaCTHHKOB ITOJIYYEHO HH(OPMHUPOBAHHOE
IOOpPOBOJIBHOE COTJIACHE, B COOTBETCTBHH C STHYCCKUMH CTaHAApTaMA
JIOKAJIbHOTO ~ KOMMTETa IO HCCIIeAOBaTeNbCKOW 3TuKe. KimMHuUKO-
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MOp(hOJIOTHYECKUE XapaKTePUCTUKU (JaHHBbIE O CTaaud 3a00JCBaHMA,
CTENIEHU  3JIOKAUYECTBEHHOCTH, THMCTOJOTMYECKOM  THUIE  OIyXOJIH,
monekynsipaoM moarune PMIK) u crenenn OJIIIK monmyyanu u3 ucropuit
6one3nn 0obHBIX PMOK. AsutenpHble BapuaHThl TeHa TNF (B TIO3UIUSX -
238, -308, -863) ompenensnu MeTojgoM ajuienb-crienuduueckoit ITIIIP,
BapuaHThl TeHoB IL6, VEGF, HIFIA, eNOS wmeronom IIIP B pexume
peansHoro Bpemenu (IILIP-PB) ¢ wucmonb3oBaHMEM KOMMEPUYECKUX
HabopoB (HIIO «Cwunrom», Poccus). Konmentpammm sTNF u IL-6 B
CBIBOpOTKax KpoBU OonpHBIX PMIK onpemensuin meronom UDA (AO
«BEKTOP-BECT», Poccusi) B Hawanme u B koHIe mnpoBeneHust AJIJIT.
I'pynnel cpaBHenusa Bwiaensnu Ha ocHoBe creneHu OJIIIK mo M.C.
BapaprueBy. IIpu cratucThdeckoM aHalu3e UCHOJIb30BAIM JIBYCTOPOHHUH
kputepuit ®umrepa, Kkputepuii X', t-test, orTHomenme mancoB OR.
Craructudecku 3HaUUMbIM cuutanu p < 0,05.

Pe3yabTaTnl uccaenoBanmsi. B uccienoBaHHON rpymnme OONBHBIX
PMX 50 xenumn umenu I crenens OJIIIK (54,4%), II cremens - 35
(38%), Il crenenp — 7 (7,6%). [lpu popmupoBaHHM TPYIN CpaBHEHHS
6omsuble ¢ II u 111 crenensamu OJITIK 6b11H 00be TMHEHEL.

Ilpn  aHanm3e  KIMHUKO-MOP(OIOTHUECKMX  JAHHBIX  OBLIO
oOHapykeHO, 4YTo OombHbie ¢ | cramueit PMJXX nocroBepHOo wdare
BcTpedaroTest B rpymie co II-III crenensto, no cpaBHeHuto ¢ I cTeneHbro
OJIIIK (42,9% wu 20%, cootBercTBeHHO; pF=0,023; OR=3,00 95% CI
[1,18;7,65]). J1oCTOBEpHBIX OTIMYMN IO CTENEHHW 3J0KAYECTBEHHOCTH,
TUCTOJIOTHYECKOMY THIIY OIyXOJH, MOJIeKylsgpHoMy mnoaruny PMIXK
0o0OHapyKeHO He OBLIO.

[To pacmpenenenuro momuMopHbBIX aisieneit renoB TNF, IL6, VEGF,
HIFIA, eNOS nocroBepHble OTIWYMS OBLIM OOHAPYXKEHBI TOJIBKO IS
nomuMoppusma reHa [L6 -174(C/G). Amnemn -174C  BcTpewaincs
noctoBepHo varnie mpu II-1I1 crenenn OJITIK no cpaBHeHwuro ¢ I cTreneHbio
(78,6% wmu 56,0% coorBercTtBeHHO; pF=0,028; OR=2,88 95% CI
[1,13;7,35]). Hdns napyrux mnonuMop(u3MOB JOCTOBEPHBIX OTIMYUN
oOHapyxeHO He Obwio, XoTst s INEF -863(A/C) m eNOS -766(T/C)
Habmoganock ABykpatHoe, a mist TNF -238(A/G) — mo4tu NSTHKpaTHOE
pazimuue (puc. 1).
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Pucynok 1 — Pacnipenenenue noanMophHBIX ajuteneid s BBICICHHOM
rpymms! 6oapHEIX PMOK

IIpu ananuze xonueHTpaumu STNF ObU10 0OOHApyKeHO, 4TO s
rpynnsl ¢ | crermensto OJITIK B mHawame xypca AJIJIT cpemnee 3HaueHue
COJEepXaHMUsA LUTOKMHA B CHIBOPOTKE KPOBH HAaXOOWIOCh HIXKE
pedepencubix 3HaueHuid, a uist -1 cremenn OJITIK - HaoGopoT, BbIIIe
pedepeHCHBIX 3HaueHW. B KoHIle Kypca Mbl HaOJMIOAaNM CHIDKEHHE
ypoBHs STNF B oOeux rpymmax CpaBHEHUS, OJHAKO CTATHCTHYECCKH
3HaYUMbIM CHIDKeHHe Obuto Toibko aisi rpynmbl II-III cremenn OJIIIK
(mapHs1it t-test; p=0,02). Ins IL-6 xak B Hauane, Tak U B KOHIIE Kypca
AJUIT cpenHee 3Hau€HHWE KOHIIEHTpPAlMM IIUTOKMHA HAXOIWIOCh Ha
ypoBHe pedepercHbix 3HaueHuit s [ crenenn OJITIK, s II-111 crenenn
cpeaHee 3HAaUeHUS! HaXOAWINCh HIDKE peepeHCHBIX 3HAYeHUH.

BriBoabl. OOHapyXeHBI (haKTOpPHI MPEAPACIONOKEHHOCTH K Oolee
Tsoxenoit creneHn OJIIIK — 1 cragus PMXK u nommmopdusm rena /L6
-174(C/G). Ins npyrux TeHEeTHYECKHX MapKepOB, PACCMOTPEHHBIX B ATOM
pabote, TpeOyIOTCS JOMOTHUTENbHbIE UCCIIETOBAHUS.
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BEIIIECTBA T'YMHUHOBOWM ITPUPO/IbI KAK
HEPCIIEKTUBHAS BUOJIOTUYECKHN AKTUBHAS
CYBCTAHIMA 1)1 KOPPEKIINU NEPEYTOMJIEHUA Y
PABOTHHUKOB OCOBO OITACHBIX ITPOU3BO/JICTB
(AKCHEPUMEHTAJIBHOE UCCJIEJJOBAHUE)

A.A. Toctioxuna'?, O.C. Jlopomenko'*, B.B. SIpues'”

Lorey @HKI] MPuK, MO, Coaneunoeopckuii p-u, 0. I onyboe, PO
*HU TTY, 2. Tomck, PD

Ha mpombinuieHHBIX 00BbEeKTax (HakTOphl MPOM3BOJCTBEHHOW CpEIbl
Jake MPU COBPEMEHHOM YPOBHE TEXHOJOIMUECKUX IPOLIECCOB 00JIaAatoT
BBIPQKECHHBIM TOBPEXJAIOIIUM JCHCTBUEM Ha OpPraHM3M YeJOBeKa.
BrmonHerne paboT B OMAcHBIX M BPEOHBIX YCIOBHSX TPYAa CBSI3aHO CO
3HAYUTEJIbHBIM HANpPHKEHWEM aJanTallMOHHBIX CHCTEM OpraHu3Ma,
HCTOLICHUEM €ro 3HEPreTMYECKHUX PEeCypcoB, UYTO OOYCJIOBIMBAET Kak
CHIDKEHHE (YHKIIMOHAJBHBIX BO3MOXKHOCTEH, TaK U pa3BUTHE MAaTOJIOTHU
OTHENBHBIX OpraHoB M  cucteM. Jlud  peanu3aldud  KOMILUIEKca
NpOQUIAKTUYECKUX U PEaOMIUTALMOHHBIX MEPOIPUATHH y pabOTHHUKOB
0co00  OMacCHBIX  MPOM3BOACTB  HEOOXOOUMO  HKCHEPHMEHTAIEHOE
obocHoBaHMe WX A(PPEKTUBHOCTH Ha aJCKBaTHBIX MOJENsAX. M3BeCTHBI
HECKOJIBKO KOMMO3WIMK IJISl TIOBBIMICHUS paboTOCIOCOOHOCTH, KOTOpHIE
BKJIIOYAIOT B CBOM COCTaB KOMIUIEKC  BELIECTB  XHUMHYECKOIO,
PACTHTENBHOTO, JXUBOTHOTO TpoHCXOkIeHus. OIHAKO HeIoCTaTKaMH
YKa3aHHBIX  COOpPOB  SABISIOTCS HMX  DKOHOMHYECKass CTOMMOCTb,
TEXHOJIOTHYECKUE CIIOKHOCTH IIPOM3BOJCTBA U cTaHaapTu3anuu. K ogHomy
W3 BHUJIOB OMOJIOTMYECKH AaKTHBHBIX BEIIECTB €CTECTBEHHOIO TIeHe3a,
00JIaJlafoIX  BBHIIICYNOMSHYTBIMH  TTOJIOKUTEIILHBIMH ~ CBOMCTBaMH,
oTHocATcsl rymuHOBbIe BemiecTBa (I'B). ['ymMuHOBBIC BeliecTBa SIBISIOTCS
OCHOBHOH (OpPMOH KyMYJTHPOBAHHOTO OpPTaHMYECKOTO YIIIepojaa Ha
IUIaHeTe, BBINOJHSIONME BakHble OuocdepHble (yHxiuu. Haumbosnbliee
COJIEp)KaHWE TYMHHOBBIX BEIIECTB OTMEUYCHO B TaKUX MPHUPOIHBIX
00pa3oBaHIIX Kak TopQ, campomnens U Mymue. bomee toro, I'B Haxomsr
camMoe IIMPOKOE NPUMEHEHHE B CEJIbCKOM XO35ICTBE, KUBOTHOBOJCTBE,
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MEIUIMHE W TIPH3HAHBI KaK MaKCHMaJbHO O€30mMacHBIC UIS 30POBbS
YyeNoBeKa U OKpYKarollel cpebl.

Leas paGoThi: DKCIEPUMEHTATFHOE OOOCHOBAHHWE NPUMEHEHUS
KOMIDIEKCa OMONIOTMYECKH aKTHBHBIX BEIIECTB T'YMHUHOBOW TPHPOIBI IS
KOPPEKLUH NepeyTOMICHUS Y pa0OTHUKOB 0CO00 OMACHBIX IPOU3BOJICTB.

OKcrepuMEeHTaIbHOE HCCIIEZIOBAaHUE BBIIIOJHEHO B BECEHHUH Iepuoj
roga Ha 40 MONOBO3pENBIX ayTOpemHBIX KphIcax-cammax Wistar maccoi
220-250T, comepkaBIIMXCS B CTAaHOAPTHBIX YCJIOBHSIX BUBapus. B
9KCIEPUMEHT BOILUIA TOJNBKO JKUBOTHBIX C MAacCUBHO-OOOPOHHUTEIHHBIM
TUIOM TOBeJeHHA. [l OUEHKHM pPEeaKTUBHOCTH HEPBHOH CHCTEMBI
UCTIOJIB30BATIM OOIIETIOBEACHIYECCKUHM TECT — METOJUKY «OTKPBITOE TOJIe» C
MOCJIEAYIOIIUM KJIaCTEpHBIM aHaJIM30M JaHHBIX. [lanee KpbIc ¢ MacCUBHO-
O00OpPOHHUTENFHON TOBEIEHUYECKON CTpaTerueil paHAOMHM3MpOBajiM Ha 4
rpyrmnsl  (n=10): 1) wWHTaKTHas Tpynma — KPBICH, HAaXOAWBINHECS B
CCTECTBEHHBIX YCIIOBHSIX OCBCIICHMS M HE IIOJBEPTIINECS HHUKAKUM
BO3JIEHCTBUSM; 2) KOHTpoibHas rpynma Ne 1 — KpbIChI, HAXOAMBIINAECS B
€CTECTBEHHBIX YCIOBUSIX OCBELICHUS U TOABeprummecs Quinueckoi
Harpyske; 3) KOHTpoibHas rpymma Ne 2— KpBICEI ¢ MOAETBIO UTUTEIBHON
(u3IIecKoil Harpy3Kku Ha (poHE CBETOBOI ACTIPUBAIINY; 4) ONBITHAS TPYIIIIA
— KpBICHI C MOJETBIO UINTETbHOW (U3MUECKONH Harpy3Kum Ha (OHE
CBETOBOW JenpuBalM W Nody4uBiIue 1% pacTBOp CTaHIapTHU30BaHHBIX
I'B BayrpmxkenymouHo (0,5 mn Ha 100T Maccel Kpeickl). ['yMHHOBBIE
KHCJIOTBl BBIACISUIM 1O METOJMKE, ONUCaHHOW B mnarteHte PO
Ne 2015131867 w3 HH3MHHOTO JPEBECHO-TPABIHOTO BHIa TOpda
MecTtopoxkaeHus « Taran» Tomckoit o6nactu. CTaHIapTH3ALMIO TPOBOIUIN
COTJIaCHO paHee OIMCAHHBIM KPUTEPHUSIM.

g SKCIEepUMEHTaJbHOTO CBETOBOI'O JECHMHXPOHO3a >KHBOTHBIX
MOMELIA B YCJIOBUSA KPYIJIOCYTOUHOrO MOJIHOTO 3aTeMHeHud 2-3 LX Ha
10 cyrok. Mopnenpto (u3nveckoil Harpy3ku ObUla BBIOpaHa MeETOJIMKA
MPUHYANTETHHOTO IIaBaHMS KPBIC A0 HOIHOTO YTOMJICHHUS B COOCTBEHHON
Moaudukanuy. [lnaBaTenbHbI TecT NMPOBOAMIICS E€XKEIHEBHO B TEUCHHE
MATH JTHEH MOIpsI Ha BCEX HCCIEAYEeMBIX TPYMMax >XUBOTHBIX (Kpome
WHTAKTHOM) TapauielbHO B OJHO W TO e Bpemst cyrtok (¢ 10:00 mo
11:00 u). Tlocie Bcex BO3AECUCTBHI TPYIMIBI >KUBOTHBIX TECTUPOBAIN B
TECTE «OTKPBITOE TIOJIe», 3aTeéM BBIBOAWIUCH M3 OKCIEpUMEHTa
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OTHOMOMEHTHBIM JeKanuTupoBanuemM mnon CO, nHapkozom. J[lanee
ONpeNesyIi  CHIBOPOTOYHBbIE  MOKa3aTeld KPOBH M MPOBOAWIH
TUCTOJIOTHYECKHUI aHajln3 OpPraHOB-MHILIEHEH MO CTaHAApTHOW METOIUKE.
Cratuctudeckass o00paboOTKa TIONYYCHHBIX pE3YJIbTaTOB IIPOBOIMIACE,
ucnoib3ys nakeT nporpamm StatSoft Statistica v8.0.

VYcTaHOBIEHO, YTO JIUTENBHBIE (PH3WYECKUE HATPY3KH B BHIC
MPUHYIUTENFHOTO TUIABAHHS C TPY30M B TEUYEHHE MATH JHEH Ha ¢oHe
UPKATHOTO TECHHXPOHO32, BBI3BAHHOTO 10-THIHEBHBIM NpeOBIBAHHEM B
YCIOBUAX TMOJHOTO OTCYTCTBUSI CBETA, OKa3bIBAlOT BBIPAKEHHOE CTpecc-
HHIyOUpYIOIee NeHCTBHE HA KPBIC C MACCHBHO-OOOPOHUTEIEHBIM THIIOM
MOBENICHNsI, MPHUBOJAT K CPBIBY aJalTallid, pPa3BUTHUIO YTOMJICHHS,
TOBBINICHHOH ~ TPEBOKHOCTH W OMOIMOHANBHOM  JTaOMIBHOCTH.
[IpoBeneHHOE KOMIUIEKCHOE SKCIIEPUMEHTAIBHOE HCCIIeJOBaHUE TIOKA3aJlo,
4TO0 Yy Kpbic Ha (OHE MOJENIUPOBAHUS COCTOSHHA (HU3UIECKOTO
MepeyTOMIICHUs] BHYTPEHHUH TMpHEeM CpEeACTBA TYMHHOBOH MPUPOIHI,
MOJTYYIEHHOTO W3 HU3MHHOTO JPEBECHO-TpaBsHOTO Topda Oomora «Taramy
Tomckoii  obmactu, cHocoOCTBYEeT  BOCCTAHOBIEHHIO  (husnyeckoit
paboTocrocoOHOCTH, Pa3BUTHIO YCTOHYMBOCTH K JICHCTBUIO
CTPECCOTeHHBIX  (JaKTOpPOB, UYTO  MOJTBEPKAAETCS  JBYXKPATHBIM
CHIDKEHHEM COAEp)KaHUS B KPOBU CTpECC-peau3ylollero TropMOHa
KopTtukoctepoHa. Ilo pesynpraraM OHOXMMHYECKOTO M HUMMYHO-
(hepMEHTHOTO aHAM30B KPOBU OBLIO YCTAHOBIJIEHO, YTO BOJHBIA PacTBOP
TYMHHOBBEIX KHCJOT TOp(da y KpbIC C HacCHBHO-OOOPOHHUTEIBHBIM THIIOM
npu  (QU3NYECKOM  TEpEeyTOMJICHHHM  CIOCOOCTBYeT — HOpMANW3aIlud
(yHKIHMOHAJIBHBIX TOKa3aTeNnel, aCCOLMUPOBAHHBIX C MBIIIEYHON TKaHBIO.
BHyTpeHHHii npueM pacTBOpa TYMHHOBBIX KHCIOT TOp(a IO3BOJIMI
YCTPaHUTh HEKOTOpble W3 BBISBIEHHBIX T'MCTOJIOTMUECKUX W3MEHEHUH
CTPYKTYpPbl ~ OpraHOB-MHIIEHEH  (cepame,  CKeJeTHas  MBIIIIIA),
C(POPMHUPOBABIINXCS MPH MOJCIUPOBAHUN COCTOSHHUS MEPEYTOMIICHHS B
IKCIIEPUMEHTE Y JTA0OPATOPHBIX KPBIC.

3akurouenue. [lonyuennble  naHHbIE JKCIEPUMEHTAIBHOTO
WCCIICZIOBAaHUs MPUONMKAIOT K MOHUMAHHUIO OOIIMX 3aKOHOMEPHOCTEH W
ocobeHHOCTeH (OpMHUPOBaHUS NEPEYTOMIIEHHS B PE3YJIbTaTe IJIUTEIBHOTO
IIPOM3BOACTBEHHOIO  CTpecca, BBIABICHHBIE 3(P(exTsl IpUMEeHEHHS
KOMIDIEKCAa OHMOJIOTHYECKH AKTUBHBIX BEIIECTB TYMHUHOBOW IPHUPOABI Y
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a00paTOPHBIX JKUBOTHBIX C MOJCNBI0 (PU3UYECKOTO TEePEyTOMIICHHUS
BO3MOXHO JIKCTPAIOJIMPOBATh B KIMHUYECKYIO MPAKTUKY I KOPPEKIIUU
CTPECC-MHAYLIMPOBAaHHBIX HAPYHICHUH y pabOTHHKOB 0CO00 OIAaCHBIX
MIPOU3BOJICTB IOCJIC COOTBETCTBYIOIICH KIMHUYCSCKOHN arpoOanuy.

PAHEBOE INOKPBITUE U3 BHEKJIETOYHOI'O MATPUKCA
AMHHUOTHYECKOI OBOJIOUKH IUTALIEHTHI YEJIOBEKA
JJIA JEYEHUA XUMHUYECKUX OKOTI'OB

A.O. 3aBpsioB, T.A. Actpenuna, J[.1O. Ycymxkanosa,
C.A. Mauynun, M.B. Mepkynos, I1.A. [Toros,

T.®. ManmuBanosa, A.l. 'onoBkosa, 11.B. Kob3eBa,
10.b. CyukoBa, B.A. BpyHuykos, A.A. Pactopryesa,
O.I'. Muxanapkuna, E.A. Jlyoosa, C.B. JIumyk,

K.A. ITaBnos, A.C. CamoiinoB

@I'BY I'Hl] ®MFL] um. A.U. Bypnazana ®MBA Poccuu, 2. Mockea, PD

O’XOTOBBIM ~ TpaBMaTH3M  TPEACTAaBIsIET  coOOH  3HAYMMYIO
MEIMLMHCKYI0 M COLUHAIbHYI0 MNpo0sieMy, KOIHYECTBO OOpalleHui 3a
MEIMLIMHCKOW MOMOILBIO B CBSI3U € OXoramu B Poccum coctaBisieT 0Kojo
400 TeIC. ueNOBEK B TOA, IPU ATOM HA MO0 XUMHYECKHX OXKOTOB
npuxoaures 2,5-5,1% [1, 2].

ITockonbky OOJIBIIMHCTBO 0’KOTOBBIX TpaBM SIBIISIIOTCS
MOBEPXHOCTHBIMH, JUIS MX JICUECHUS IIUPOKO MPUMEHSIOT Pa3HOOOpa3HbIE
MOKPBITHS, KOTOPBIE JOKHBI 00JIafaTh OMNPEICICHHBIMU (U3UYECKUMU U
OMOOrMYEeCKUME  CBOIicTBaMH. JleeIUTIONSIPH30BaHHBIE BHEKJIETOYHBIC
matpukcel (BKM), nosnywyaemble W3 pa3nuyHbIX TKaHEH dejoBeKa U
XKHUBOTHBIX, O0ONaJal0T TKaHECHEHU(PUIHOM CTPYKTypoH U  CIyXar
¢u3MuecKUM KapKacoM Uil KIJIETOK-PE3HJEHTOB, o0ecmednBas UX
CUTHAIBHBIMH ~ MOJIGKyJIaMH (B 4YacTHOCTH, (hakTopaMH  pocTa),
HEOO0XOAMMBIMH JJIS MOAJEPKAHUS KIETOUHOIO ToMeocTasa 1 aare3ut [3].

OnHuM u3 Haubosee JOCTYNHBIX UCTOUHMKOB BKM sBIAIOTCS TKaHU
IUTAIIeHTHl 9eJIOBeKa, B YaCTHOCTH, aMHUOTHYEecKas oboyouka. Bombimoe
3HaYeHne B mpolecce monydeHuss BKM umeer moabop ONTUMAalbHOTO
MPOTOKOJNA  NEeNeJUTIOIIPU3allid  TKaHEeH, IO3BOIIIOMIETO  JOOUTHCS
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BBICOKOH CTENEHU OYMCTKHM OT UMMYHOT€HHOI'O KJIETOUHOIO Marepuana u
[IPY 3TOM COXPaHHUTh COCTaB U (PYHKIIMOHATEHOCTh MATPHKCA.

Takum o0Opa3oM, NeJBI JaHHOM pPabOThl OBUIO  H3y4YeHHE
3(Q(PEKTUBHOCTH TPUMEHEHUs] IS 32)XHUBJICHUS XHMHUYCCKHX OKOT'OB
paHeBbix mMOKpbITUH U3 BKM aMmHHOTHYECKOH O000IOYKH 4YeloBeKa,
MOJyYEHHbIX C HCIOJb30BaHMEM JABYX KOHLENTYaJIbHO PAa3JIMYHbIX
IIPOTOKOJIOB JICIETIONSPU3ALIUH.

Marepuanbsl u Metroabl. OreHka KadecTBa moimydaeMbix BKM
OCYILECTBIISIACH C  HCIOJNb30BAaHHEM  T'HCTOJIOTHYECKOTO  aHaju3a
(oKkpammBaHHE€ T€MAaTOKCHJIMHOM UM DO3MHOM), a TaKke METOAOM
¢dayopecuentHoit mukpockonuu (BioTek, CIIA) ¢ mnpeaBapuTeiabHBIM
okpammBanueM DAPI  (Sigma  Aldrich, CIIIA). B  xauectBe
HCCIIEZIOBATENILCKOM MO/eIH ObLITH MCIIOJIb30BaHbI J1a00PaTOPHBIE KPBICH —
camubl JuHUE Wistar. OkoroBas TpaBMa Oblla CMOJCIMPOBAaHA IyTeM
HAJIOKEHUs KycKa TKaHM IUiomanelo 2x2 cM, nponurtanHoro 50%
TPUPTOPYKCYCHOM KHUCIIOTOH, Ha CIHHY >KHBOTHOTO B TedeHHme 20 Cek.
JuHaMuka 3aXMBJICHHS pPaHbBl OIIEHWBAJIACH IyTeM IUIAHUMETPHUYECKUX
HUCCIIEIOBAaHUI.

buomarepuan, mnoctynarommii B LeHTp OHOMEOMIIMHCKUX U
agmutuBHBIX ~ TexHonormi  (LIBMuAT) ®I'BY THI ®MBI]
uM. A.W. BypHazdna, moaBeprajics CleAyIOLUIMM dTamnaM 00pabOoTKu:
aMHHOTHYECKass O00OJI0YKa, CemapHpoBaHHAas OT Tena IDIAleHTHI,
OTMBIBaJIaCh OT OCTABIUMXCS KPOBSHBIX CIYCTKOB IHUCTHJUIMPOBAHHOM
BOJIOH, a 3aTeM HoJBeprajach JAEKOHTaMUHALMU B TeyeHHe 24 4acoB B
0,9% pactBope NaCl ¢ noGaBneHreM aHTUOMOTUKOB. [locne 3TOrOo TKaHU
KpUOKOHCcepBUpoBayiuch  npu  -80°C u  XpaHWIuUCh A0  JTama
JeLeIUTIONSPU3aLIUH.

Jenemtonsapu3anys aMHHOTHYECKHX O0OJI0OYEK OCYIIECTBILUIACH
coryiacHo AByM npotokoiam: SDS-npotokon u NaOH-nporokod. [4, 5].

SDS-nipoTokosl BKMIOYaT B ce0sl MOCIIEAOBATEIBHYIO 00pabOTKY
pacTBopaMu noneiwicyibdara Hatpus (SDS) pasHOW KOHIEHTpAIWH:
0,1% p-pom B Teuenue 12 yacos, 0,5% p-pom B Teuenue 12 gacos, 1% p-
poM B TeueHue 6 vacoB. 3areM TkaHH oOpabatsiBanu 0,5% p-pom Triton-
X100 B Teuenue 2 yacos, onHokpaTHO npomsiBanu 0,1M p-pom NaOH u
TPIXKIBl OTMBIBAJII B OIHOKpaTHOM p-pe (ochaTHO-coneBoro Oydepa
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(1xPBS) ¢ meHUNMUIMHOM-CTpEeNTOMUITMHOM (250 Mkr/mi) B Teuenue 30
MUHYT. B 3axmodeHne nposogwin Y®-crepunmsanui B TedeHue 15
MUHYT.

NaOH-nporokon Bkimroyan B cedst makybarmio Tkaneit B 0,2% p-pe
OATA B teuenue 30 munyt, 06padbotky 0,5M p-pom NaOH B teuenue 30
CeKyH/ ¢ mocneaytomei Heitpanuzauueii 5% p-pom NH4Cl, TpexkpaTHoit
OTMBIBKOH B p-pe IXxPBS ¢ neHMIMIIMHOM-CTPENTOMULIMHOM
(250 mxr/mi) n Y @-crepunmzanuio B TeueHue 15 MUHYT.

HccnenoBanuss B pamMKax OLEHKM KadecTBa moiydeHHeIXx BKM
MoKa3anu, 4YTo Oojiee arpecCHBHbI W JUIMTENbHBIA (JIMTEIBHOCTH
MpoHeaypsl OKOJO 2-X CyToK) SDS-mpoTokon AeneInIrospu3anum
obecrieunBaeT HamOoliee BBICOKYIO CTEIEHb OYHCTKH OT OCTaTOYHBIX
KJIETOYHBIX 3JIEMEHTOB. B TO e BpeMs IIaHUMETPUUYECKHE HCCIeI0OBaHUS
TEUYCHHUS PAHEBOTO MPOIECCa XUMHUECKUX 0KOTOB MOKAa3aJId HauOOIBITYIO
s¢dexTuBHOCT, mpuMeHeHHss BKM, MONMyYeHHBIX COTJIACHO INAASIIEMYy
NaOH-mporokony (mmutensHOCTh mponenypbl 1,5-2 waca). Takum
o0pa3oM, MOXHO cJelaTb BBIBOJ, 4YTO, Hapsany ¢ 3(pQexTuBHOI
SJMMHMHALMEH OCTATOYHBIX KIIETOYHBIX KOMIIOHEHTOB, SDS-mpoTokon
JISLEJUTIONSPU3AINY IPUBOIUT K CHIKEHHUIO pET€HEPATUBHOTO MOTEHIHAIA
MOIY4aEMOI0 BKM aMHHOTUYECKOU 000JIOUKH. PesynbraTs
MPEICTaBICHHOTO UCCIIEIOBAHUS MOATBEPKIAIOT, UTO MOJYyYSHHE PAHEBbIX
HOKpeITHH Ha ocHoBe BKM compsskeHO ¢ BaKHOCTBIO  BRIOOpa
ONTUMAJILHOT'O MTPOTOKOJIA JEeLEIUTIOIISPU3aLliH, [T03BOJISIOIIEr0 COXPaHITh
0ajaHC MeXIy YPOBHSAMH HEUMMYHOTCHHOCTH MATPHIIB (DIUMHHAINN
KJIETOYHBIX KOMIIOHEHTOB) U €€ PEreHepaTUBHBIM MMOTEHIIAJIOM (COCTaBOM
BKM).

CIHCOK UCII0/Ib30BAHHBIX MCTOYHUKOB:

1. AunekceeB, A. A. [IpuHIIUNIBI OpraHU3allii | OKa3aHUS MEIUITUHCKOMN
MOMOIIIM MOCTpagaBIIUM OT 0koroB / A. A. Anekcees, C. B. ITonos //
COOpHHUK TE3UCOB KOH(EPEHIMH «AKTyaJbHBIE BOMPOCHI JICUCHISI
TepMudeckoi TpaBmMb». —2015. — Ne 55. — C. 13-14.

2. Knunauueckue pekomenaarmu. OKOTU TEPMHUYECKHE M XMUMHUYECKHUE.
Oxoru  comHeuHble. Oxorum  aeixarenpHbix — myteid.  URL:
https://cr.minzdrav.gov.ru/recomend/687 1.
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3. Jleuesmtonspu30BaHHBIA BHEKJIETOUHBIM MATPUKC JUISI TKaHEBOM
UHXEHEpUHN (00630p) / E. B. Hcaesa, E. E. bekeTtos,
H. B. Apryuunckas [u ap.] / CTM. —2022. - T. 14. —Ne 3. - C. 57.

4. Protocols for decellularization of human amniotic membrane /
S. Khosravimelal, M. Momeni, M. Gholipur [et al.] // Methods in Cell
Biology. —2020. - V. 157. - P. 37-47.

5. Fabrication of Decellularized Amnion and Chorion Scaffolds to
Develop Bioengineered Cell-Laden Constructs. / C. Lakkireddy,
S. K. Vishwakarma, N.Raju [et al.] // Cellular and Molecular
Bioengineering. —2022. - V. 15. — Ne 1. — P. 137-150.

BEPUOPUKALIUA METOA0OB OHEHKHN ®YHKIIMOHAJIBHOI'O
COCTOSAAHUSA OPTAHA JIBIXAHUSA SKCHHEPUMEHTAJIBHBIX
ZKUBOTHBIX (KPOJIUKOB)

B.U. Kesuk, C.I1. [Iparan, B.A. NBaimux
@I'BY I'HLI ®MBL] um. A.U. Bypnasana ®MBA Poccuu, 2. Mockea, P®

HAns  omeHkd (YHKIMOHAJBHOTO COCTOSIHMSI OpraHa JIbIXaHHUS
IKCIIEPUMEHTAIBHBIX KHUBOTHBIX HCIIONB3YeTCS HECKOJIBKO METOJHK.
Lemecoobpa3Ho OLECHUTh U BEPUPHIUPOBATH HX MPH U3YUCHUH TPABMBI
JIETKHX.

B Hacrosiee BpeMs B KauecTBE KPUTECPHS MOPAKEHHUS HCIIONB3YETCs
MoKa3aTellb KPOBOM3IMAHUI Ha IUIEBPAIbHONW TOBEPXHOCTH JIETKHUX.
[Imomane KpOBOM3IHMAHUIA HA IUIEBPAJbHOW IOBEPXHOCTH JIETKUX
ompenesyiach MPHU TATONIOTOAHATOMHUYECKOM BCKDBITUH. PesynbTarhbl
MATOJIOTOAHATOMHYECKOTO  BCKPBITHA ~ paccMaTpuBajlach B KadyecTBe
«30JIOTOTO CTaHJapTa» NPHU OLEHKE MOPAXKAIOWETO NEHCTBUS JIETOYHON
TpaBmbl. C pesynbraramu mnatosioroanaromuueckoro (ITA) BckpwITus
CPaBHUBAJIUCH METOAMKH OIICHKH TOPAXKCHUS JbIXaTEJIbHOW CHUCTEMBI
KponukoB 1o Owodusmueckum mokasatensm (BII) [1] u mokazaTtensm
aKkyctuueckoi umnegancomerpuu (A) [2]. Pe3ynbraTsl uccieaoBaHuii 1o
pa3HBIM METO/IMKaM CPAaBHUBAIUCH MEXITy COOOI.
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Meroayka ONEHKH MOPAXEHUS JBIXaTeIbHONH CHCTEMBI KPOJHKOB IO
onodrsmueckuM mokazarenmsiM [1] 3akimodaeTcs B cuenyomeM. Y
KOHTPOJIBHBIX U OMBITHBIX JKUBOTHBIX 3KCIICPUMEHTAIBHO OINPEIENISIOTCS
CIICAYIONINE TOKa3aTelH: yIeNbHAs IUIOTHOCTh BO3AYIIHBIX JICTKUX
(YIIBJI), ynenpHast mioTHOCTh croaBmuxcs Jerkux (YIICJD), o6bem
BBIIICIIIETO W3 JIETKUX BO3AyXa B pesynprare ux cmaaeHus (OBB) u
nokazarens AJIbDA, ompenensemsrii mo ¢dopmyne AJIbOA =
(YIIBJI/YIICJI) x 100%. Ha ocHOBaHMM CTaTUCTHYECKOTO aHAJH3a 3TUX
moka3zaTelieil y KOHTPOJIbHBIX dKUBOTHBIX OMPEAEISIIOTCA TPAaHHULIBI HOPMBIL.

Crenyromasi METOAUKA OIEHKH MMOPAKCHUS IBIXaTEIBHOH CHCTEMBI
KPOJUKOB UCIIOJNB3YeT TPSAMOW METOJl WMIENaHCOMETPUH  JIETKHX,
OCHOBAHHBII Ha IByXMHUKPO(GOHHOI TeXHUKE n3MepeHui [2]. B pesynbraTe
00pabOTKM JaHHBIX peructpupyerca 11 mokazartenedt, Bikimrouas 3
PE30HAHCHBIX U 8 JUCCHUTIATUBHBIX, XapaKTEPHU3YIOIIUX COCTOSHHE JIETKUX
IKCMIEPUMEHTAIBHBIX JKUBOTHBIX. |'paHUIBI HOPMBI KaXKJIOTO TOKa3aTels
OTIPEIETIIOT M0  KOHTPOJNBHOM TpyIme 3J0pOBBIX JKUBOTHBIX. OTH
MOKa3aTeNd MCHOJIB3YIOTCS U OLEHKH TMOPaKEHUS WM OE30MacHOCTH.
Beixom 3a TpaHHWIBI HOPMBI XOTSI OBl OJHOTO M3 3 PE30HAHCHBIX
MmokaszaTeNieil y 9SKCIepUMEHTATbHONW TPYIMBl >KMBOTHBIX OIpeeNseT
Haymuve nopaxenus (AU1). A uist olleHKH 0e30MacHOCTH HUCTIONB3YHOTCS
Bce 11 moka3zateneit (AN2).

Bcero B skcmepuMeHTax MO BepU(PUKAIMA METOIOB HCCICJOBaHUS
OLCHKH  (YHKIMOHATHHOTO  COCTOSHHS OpraHa JbIXaHusg  ObIIO
3anerictBoBaHO 45 xkponukoB. Cpenn HuX 10 KOHTPOIBHBIX KPOJIUKOB, 15
MOJBEPIIIMXCsS BO3ICHCTBHIO Ha Jerkue (TpaBMa JIeTKuX), 15
MOJIBEPTIIMXCS BO3JCHCTBUIO Ha opraH ciyxa (OapoTpaBma yxa) u 5
MOJBEPTIINXCS TEPMUIECCKOMY BO3ICHCTBHIO Ha pa3HbIC yYacTKU KOXKHI
(0KOTH KOXKH).

[aTomoroaHaToMUYECKIe UCCIEIOBAHNS MTPOBECHEI HA 36 KPOJIMKAX,
ucciuenoBaHue OHOMU3NUECKUX TOKa3aTelel y 24 KPOJIIMKOB, a H3MEPEHHE
HUMIIEJAHCOMETPHICCKUX XapPaKTEPUCTUK IIPOBEIEHO Y 44 KPOIHKOB.

IIpu noacuere coBnajeHUi U HECOBMAAEHH OLEHOK O pe3ysibTaTaM
MPUMCHEHHS KaKUX-THOO IBYX METOAMK pPAacCMAaTPUBAIUCH TOJBKO TE
KpOJIUKH, B OTHOIIEHHH KOTOPBIX NPUMEHSITUCh 00€ 3TH METOIUKH.
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CrarucTika COBMAJACHUS OICHOK MOPAXCHHS, OMPEACTSIEMBIX Pa3HBIMHU
METO/IMKaMH, Mpe/iCTaBieHa B Tabmnuie 1.

TaﬁJmua 1 — Cratucruka COBIIAACHHS OLUCHOK MOPAXXCHUS, OIIPEACTIACMbBIX

Pa3HbIMHU METOJUKAMU

Cosi. Cos. Cosi. Cosin. Cos1.
Crarucruka OLICHOK 110 | OIIEHOK I10 | OILEHOK [0 | OLEHOK II0 | OLEHOK II0
COBIAJICHHUS OLIEHOK| METOAMKAM| METOAMKAM| METOAMKAM| METOAMKAM| METOIHKAM
MAuBbIl | TIAuAHU1| TTAu AN2| Bbllu AU1| BIIlu AHU2
OTHOUIEHHUE YnciIa
COBMAAIOTIIX 1217 23/35 21/35 18/24 1524
OLICHOK K YHCJIY BCEX
OILIEHOK
To xxe B % 70,6 65,7 60,0 75,0 62,5
Yucno coBnageHui
TIPH OLIEHKE
+
HOP@ICHI ™ HHCHO) 9110 7+16 10+11 5+13 7+8
COBITaICHUU ITPpU
OLICHKC OTCYTCTBUSL
MOpaXKeHHUs

Haubomee BBICOKWII TPOIEHT COBHNAICHUA NAIOT METOJUKH I10

MoKa3aTeNsiM  PE30HAHCHBIX  Xapakrtepuctuk  jerkux (AUl) wu
onodmnaeckum nokazatesim (BIT) — 75%.
[laTooroaHaTOMUYECKHE HCCIEAOBAHUS  CIy)KaT B KauecTBE

«30JI0TOr0 CTaHAapTa» IPU OLIEHKE IOPaXKEHUs JIETKUX, I0ITOMY OHH
WCIOJIb30BAHBI JUI OLIEHKH YyBCTBUTEIBHOCTH M CIIEHU(PHYHOCTH METOIUK
mmepenust bBIl u AU. Pe3ynbraTel ompeneneHus 4yBCTBHUTEIBHOCTH M
CTELU(PUIHOCTH NIPUBECHHI B Tabnure 2.

Metoavka wu3MepeHus OHO(pU3NYEeCKHX ToKaszareied obiagaer
cneurUIHOCThIO 76,9%, B TO BpeMs Kak €€ 4yBCTBUTEIILHOCTh COCTaBHIIA
50%. Y Meroja aKyCTMYECKOW HMIIEJAaHCOMETPUM YYyBCTBUTEIbHOCTD
(A2) cocraBuia 90,9%, a cneunduanocts (ANU1) paBHa 66,7%.

Takum o6pazom, wmerombl u3Mmepenuss BII u AU mokasareneit
JONONHAIOT APYT Apyra M JNaroT Oojiee OOBEKTUBHYIO OLEHKY COCTOSIHHUS
JIBIXaTeIbHON CHCTEMBI.
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Ta6auna 2 — YyBcTBHTENBHOCTD U crienpuaHOCTh MeToauK bIT u AU
JJId OLICHKHU l'[Opa)KeHI/IH I[LIX&TGHLHOﬁ CUCTCMBI KpOJII/IKOB

CoBmecTHOE
MeTtoauka Metoaunka MeToanka HCIOJIL30BaHHE
bIl ANl AN2 meroauk BII u
AH1
YyBCTBUTEJIbHOCTD, 50 63,6 90,9 75.0 (3 m3 4)
% (2uz4) (7u3 11) (10wm3 11)
76,9 66,7 54,2
9 ’ ’ ’ 84,6 (11 u3 13
Creungunocte, % | (013 | (l6ws24) | (13 w3 24) 6 (11m 13)

MeToauky HW3MEpeHus HMMIIEJaHCOMETPUYECKHX TIoKa3aTeled ¢
Y4ETOM pE30HAHCHBIX U JHCCHUIIATHBHBIX  XApPAKTEPHCTHK JICTKUX
1enecoo0pa3Ho MCIMONb30BAThCA JIJIsl OLIGHKH 30H 0€30MacHOCTH JIHMYHOTO
COCTaBa TMpPH TPOBEACHHH HCIBITAHUN  CHELCPEACTB, T.K. €&
YyBCTBUTEIBHOCTH cocTaBisieT 90,9%.

I OIICHKH MOpaXKaroIero ACHCTBUS TPaBMATHYECKUX (PAKTOPOB U
(hakTOpOB HEMOHM3HPYIOLIETO U3IY4EHUs, CIeAyeT MPUMEHITh METOIUKY
U3MepeHnsT OMOPH3MYECKUX TMOKazaTellel COBMECTHO C METOIUKOU
H3MEPEHHUsl PE30HAHCHBIX XapaKTEPUCTHUK JIETKHUX, T.K. UX CIEeUU(PUIHOCTD
coctaBiseT 84,6%.

CHHCOK UCT0/Ib30BAHHBIX HCTOYHUKOB:

1. HMpammH, B. A. MomudumupoBaHHass METOIWKa OLEHKH COCTOSHHUS
JETKUX Y OKCIEPUMEHTANbHBIX HBOTHBIX TMPH 3KCTPEeMajbHbIX
BozgeiicTBusax / B. A. Uammn, B. U. Kesux, B.II. ConosreB //
CapaToBckuii Hay9HO-MeTUIIMHCKNH KypHai. — 2017. — T. 13. — No 4.
—C.907-912.

2. [paran, C. II. ®u3nonorudeckue acCeKThl UMIEIaHCOMETPUH JIETKUX
/ C.II Hparan, B.MW.Kesuk, A.B.Boromomos // WsBectus
Poccuiickoii akanemun Hayk. Cepust Ononorumdeckas. — 2022, — Ne 2. —
C. 181-190.
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BUOJIOTUYECKHUE CBOMCTBA BUOWMH)KEHEPHOI'O
CKADPOJIJA HA OCHOBE 'HJIPOT'EJIsA

AL Jlycc', MM. Bo6poga', ILII. Kymukos',
1.C. ®aneesa’, A.C. Cenoros’, B.B. Munaiiues’,
M.U. KoGsixosa’, A.A. Keckunos'

Lorey «L[CII» ®MEA Poccuu, 2. Mockea, P®
> @I'BYH UTOF PAH, Mockosckas obnacme, 2. [lywuno, P®

Beenenne. TpaBMbl, pe3eKIUM ONyXoled U JlereHepaTUBHbIE
3a005eBaHMs MOT'YT NIPUBECTU K OOIIUPHBIM Je(eKTaM CKEIETHBIX MBIIIII,
a, CIIef0BaTeNbHO, K (YHKIHOHANBGHBIM HApYIICHHSAM H TSDKEIOH
UHBAJHIHOCTU. PereHepaiust CKENETHBIX MBI — 3TO KOMIUICKCHBIH
MPOLIECC, KOTOPBIA 3aBUCUT OT MHIpPAlUU pPa3IM4HBIX TUIOB KIETOK B
paHeBOE JIOXKE, CUTHAIBHBIX MOJEKYJ, MEXaHUYeCKUX U (HU3HUKO-
XMMHYECKHX CBOWCTB MEXKJIETOYHOro MaTtpukca. OmHMM U3 Hamboiee
HNEPCIEKTUBHBIX TUIIOB KOHCTPYKIMHN JUIS pereHepaluy CKEJICTHBIX MBIIIII]
ABIAIOTCA CcKaONIbl, TTOMyYeHHBIE HA OCHOBE ruaporeneil. I'mmporemn
MPEACTABISIOT COO0M TPEeXMEpHBIE CIINTHIE THAPOPUILHBIC TOTUMEPHBIC
MAaTpHLBI C BBICOKUM COIEP/KaHUEM BOJIbI, KOTOPbIE UMHTHPYIOT HATHBHYIO
cpeny opranusMma [1, 2]. T'maporenu MMEIOT CXOACTBO C E€CTECTBEHHBIM
MEXKIETOYHBIM MAaTPUKCOM IO TPEXMEPHOH CTPYKType, KpOME TOro,
MOJTy4eHHbIC HA UX OCHOBE KOHCTPYKLIMH MOTYT OBbITh pa3Hoil ¢opmsr [3].
[TosTomy pa3paboTka MOAXOTOB K CO3MAHHIO A(PPEKTUBHBIX KOHCTPYKIHI
JUIL pereHepanuy Je(eKTOB CKEJETHBIX MBI OCTAOTCS AaKTyalbHOU
3a7a4eil TKAaHEBOW WHKEHEPHUH.

Marepuanbsl ¥ MeTobl. bEUT MOTydYeH MOPHCTHIN OMOMHKEHEPHBIH
ckad o U3 pacTBOPOB KOJJIareHa, THaTypOHOBOM KUCIOTHI M alb0yMHUHA
METOAOM KPHUOCTPYKTYpHUPOBaHUS U MOcIeyIoIell mmopunnszanuy. beinu
MPOBE/ICHbI MCCIIEN0BAaHUSA (PU3UKO-XUMHUYECKUX (CKOPOCTh Ierpajalliiy,

MHKpPOCTPYKTypa ckaddoinga, HaOyxaeMOoCTb) U MEXaHHYECKHX CBOMCTB

182



paspaboTtaHHOH KOHCTpyKImH. I[IpoBeneHa omeHKa ITMTOTOKCHYHOCTH M

OMOCOBMECTHMOCTH pa3paboTaHHOTrO cKadoia.

Pe3yabTarsl. Pa3paboTan mopucThiil OMOMHXEHEpHBIH ckaddonn Ha
OCHOBE TUAPOTENIS, COCTOSILETO U3 CMECH KOJUIAreHa, THATYpOHATa HaTPHs
n anpOymuHa. [loydeHHass KOHCTPYKIMS COCTOUT M3 TPEX CIIOEB C pa3HOU
ckopocThio Aerpamanui. C CKaHHUPYIOMIEH 3IEKTPOHHON MHKPOCKOIHEH
MoKa3zaHo, 4To ckaddonn obramaeT MHOTOCIOIHOW mopucTol rybuaroit
CTPYKTYpoil co cpemHuM pasmepoM mop 160 mxm. IlpoBemen anamm3
MEXaHWYECKUX CBOHCTB cKkaddoymga, Takux Kak IPOYHOCTH HA Pa3pHIB,
ANIACTUYHOCTh U MOAYIh 00BEMHOTO cxXaTus. B pesynpraTe mpoBeaeHHBIX
in vitro tectoB Ha kinetkax quHuid CCL 1 (NCTC xnon 929) u CCL 163
(Balb/3T3 xi0oH A31) moka3aHO OTCYTCTBHE IUTOTOKCHYECKOTO JCHCTBUS
pa3paboTaHHOTO OMOMHKEHEpPHOTo cka(oina W BEICOKMH YpOBEHb €To
OMOCOBMECTHMOCTH.

BbiBoasbl. B pesynbrare paboThl OTy4eH OMOMHKEHEPHBIH MOPUCTHIN
ckaQor Ha OCHOBE THIPOTENS Ui BOCCTAHOBICHHS IOBPEKICHHOU
TKaHW CKEJCTHOW MbIIIbl. JlanmpHeWInne ucciefoBaHus pa3paboTaHHOM
KOHCTPYKIIMHU TIO3BOJIAT CO3JaTh MEAMIMHCKOE H3ZeNUe, YTO 00eCHeYHuT
pacIIMpeHre CIIeKTpa MaTepHajoB, JOCTYIHBIX Ui WCIIOIb30BAaHHS B
KIMHAYECKON TTPaKTHKE.

CnMcoK HCMoJIb30BAHHBIX HCTOYHHKOB:

1. Hydrogels for Skeletal Muscle Regeneration / K. M. Fischer,
T. E. Scott, D. P. Browe [et al.] / Regen. Eng. Transl. Med. — 2021. —
V.7.—Ne3.—P.353-361.

2. Hydrogels for cardiac tissue engineering / G. Camci-Unal, N. Annabi,
M. R. Dokmeci [et al.] // NPG Asia Mater. — 2014. — V. 6. — Ne 5. —
Article: €99.

3. Lev, R. Hydrogel biomaterials and their therapeutic potential for
muscle injuries and muscular dystrophies / R. Lev, D. Seliktar // J. R.
Soc. Interface. —2018. — V. 15. — Ne 138. — Article: 20170380.
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CPABHEHMUE DOOEKTUBHOCTHU NIPUMEHEHU S
HOJJIEPXKUBAIOIINX YEPHIAJI U CYCHEH3U HA OCHOBE
KEJATHUHA JJIA 3AJJAY 3D-BUOIIEYATH

C.A. MauynuHn, T.A. Actpenuna, I.1O. Ycymxkanosa,
T.®. ManmuBanoBa, A.O. 3aBbsios, I1.A. TTonos,
M.B. Mepkynos, A.U. IN'onoskora, U.B. Ko63era,
10.b. Cyukoga, B.A. bpynuykos, A.A. Pactopryesa,
O.I'. Muxanapkuna, A.C. CamoitioB

@I'BY I'HL] ®MFL] um. A.U. Bypnaszana ®MFBA Poccuu, 2. Mockea, P®

Ha nannblif MoMeHT TexHosiorus 3D-Ononedyaty akTUBHO pa3BUBAETCS
U HaxoAuT Bc€ Ooibllice MPUMEHEHHE B MeAulUHE. BaxHoe MecTo cpeau
MaTepranoB it 3D-OmomevaTH 3aHUMAIOT THIPOTENH, KOTOPBIE MOTYT
OBITH  BBINCNCHBI W3 IPHPOAHOTO CHIPhS, JHOO CHHTE3UPOBAHBI
HCKYCCTBEHHO. ['maporenu yxe JOJroe BpeMs LIMPOKO MPUMEHSIOTCS B
Pa3NUyUHBIX O0JIACTAX MEIULUHBI, HapUMep, JUIl AOCTaBKH JekapcTB. B
MOCIIEIHES BpPEeMs 3HAUMTEIBHO YYaCTHIIOCH NMPHMEHEHHE THAPOTeNncH B
pereHepaTUBHOM MeIULMHE Ui CO3/aHUs aHAJIOroB TKaHEW, OTAEIbHBIX
CTPYKTYyp # opraHoB wmertomoMm 3D-O6momeuatun [1]. bBmaromaps
XMMHUYECKOMY COCTaBy M  (pu3nMuecKuM  CBOWCTBaM  rujporenei
TpPEeXMEpHBIC KOHCTPYKIIMH Ha HX OCHOBE MOT'YT OBITH 3aCEJICHBI KJIICTKAMU-
PE3UICHTAMH C COXPaHEHHEM HX TOME0CTa3a H IpoIH(pepaIuy.

OnHako 3au4acTyl0 THUAPOTENM, MHCHONb3yeMble i 3axad  3D-
OuomnedaTty, He 00J1a1al0T HEOOXOAUMBIMU (HU3HUECKUMHU CBOUCTBAMU UIS
peanu3aliy TeYaTH CIIOKHBIX MHOTOCIOWHBIX MOJeNeH, BKIIIOYAIOIINX
MOJIOCTH, OTBEPCTUS M WM3THOBI. PerneHmeM maHHOM MPOOJIEMBI SIBISETCS
UCIIONIb30BaHUE B IIpoliecce MeuaTH MOAACPKUBAIOMIMX CYCHEH3Ui u
YepHWJ, B YaCTHOCTH, Ha OCHOBe arapo3sl W xenatuHa [2] OcHOBHOe
OTJIMYME B METOMOJIOTHH HCIIOJh30BAHMS IIEPECUHCICHHBIX MAaTepHajioB
3aKJIF0YaeTCsl B CIOCOOE M3BICUCHUS] MOJENH: arapo3a yaauseTcs MyTEM
HOTPYXEHUsI BOMAY, KENaTMH — IyTeM HarpeBaHus no +37°C. Taxum
obpazoM, mpu 3D-OmomeyaTn  BOAOPACTBOPHMBIMH  THAPOTEISIMU
HCTIONIB30BAaHUE TOAACP)KUBAIONICH CYCIIEH3MHM M3 arapo3bl HEBO3MOXKHO

[3].

184



Meroapl medaTH B TOINCPKHMBAIOIINX CYCIICH3MAX M3 JKeJIaTHHA
(FRESH) nnu arapo3sl (CLASS) sBisttoTcs pacipoCTpaHEHHBIM PELICHUEM
s 3D-O6uoneuatn ruaporensmu [4]. OgHaKO TaHHBIE METOABI UMEIOT
CBOM OTPAaHUYCHHS, TNIABHOE M3 KOTOPHIX 3aKIIIOYACTCS B MAaKCHMAaTbHOU
BbicoTe mnieyaTaemoil 3D-mozmenu. Vcmonp3oBaHHE MMONIEPKHBAIOIIUX
YepHIWT TMO3BOJSICT 3HAYUTENBHO YBEIUYUTHh IMOTCHIUAIBHYIO BBICOTY
m3genus. OOHAKO, MOXHO TMPENNoNIOKUTh, 4YTO B OTIMYHE OT
MO ICPKUBAIOIINX YEPHII IIPU MCIIOIH30BAHUN CYCIIEH3UH BO3MOXKHa 3D-
OuoreyaTh OoJiee CIIOKHBIX MOJIeTIeH Ha OCHOBE THporeei [5].

B pamkax mpencTaBiIeHHOTO HCCICIOBaHHS B KadecTBE OCHOBBI IS
MOJIZICP>KUBAONINX CYCIICH3MHM W YEpHUJ OBbLIT BHIOpAH CBHHOW KENaTHH,
Tak Kak B JaJbHEHIIEM MpeAIoIaraeTcsi NCIONIb30BaHNE JAaHHOTO METOIa
JUId TeyaTd OWOYEpHWIIaMH Ha OCHOBE KOJJIareHa, HepacTBOPUMOTO B
BOJIE, OJTHAKO 00JIaIalonIero crocoOHOCTRI0 K HabyxaHuto. Llenpro maHHON
paboThI SIBUJIOCh CpaBHEHHE 3¢ deKTUBHOCTH IIPUMEHEHHUS
MIOJIIEPKUBAIOIINX YEPHWI M CYCIICH3WH Ha OCHOBE JKEJIaTHHA JUIS 3a1ad
3D-6uoneyaru.

B pabote 6putn ncnions3oBansl 3D-6uonpuntep Dr. Invivo 4D (Rokit
Healthcare, Kopes), mporpammuoe obecrnieuenne New Creator K (Rokit
Healtcare, Kopes), mnporpammuoe obecnieuenue Blender (Blender
Foundation, Hunepnannsi), sxenatuH cBuHHOM 200 bloom (Gilnex,
Bpasunus), 3% anerunat Hatpus (Himedia, Muans), pactBop Kymaccu
OpIUTMAHTOBBIH CHHUM, XJIOPU KAJIBIHS, TUCTHIUINPOBAHHAS BOA.

Ha mepBom »stame wucciiefioBanusi orpaboraHa Owonedath aByX 3D-
MOJeNeil W3 ajNbrUHaTa HATPUs B HOAJCPKUBAIOIICH CYCIICH3MH W3
xenatuHa (Mertox FRESH). [lns sToro ObLIM HPUTOTOBJIEHBI Pa3IMYHbIC
KOHIIEHTPALUHN TOAICPKUBAIONICH CYCIICH3MH W3 CBHHOTO JKEIaTHHA B
koHueHtpauuu 2,5% u 4%. CycneH3uu U3roTaBIMBalach IyTEM
pactBopenus xkenatuna B 0,16% pacreope CaCl, ¢ mocneayromum ero
oxJaxaeHuem npu temmneparype +4°C B Teuenuu 24 4. [locne cycnensus
nepeManbIBaiach, HIEHTPU(YTUpOBaIachk U 3aKiIagpiBagach B yamky [lerpu.
[Ipn koHUIEHTpanuHM >KelaTWHAa B NoOJJEpKuBaroliel cycneHsun 4%
yIaBaJIoCh NOOUTHCA JIydliero coxpaneHus Gopmsl 3D-mMoaenu uunuHapa
Beicotod 0,9 cm (22 cnosi), gmamerpom 0,8 cM, Hame4yaTaHHOTO
TOPU30HTAIBEHO H BEPTHKAIBHO.
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Ha BTOpoM »3Tame uccienoBaHus Oblia TIpOBelieHa OWOIEYaTh JABYX
3D-Mozenedt W3 anbruHaTa HATpPUsl C MPUMEHEHHUEM IOJJEPKUBAIOIINX
yepHWI. [{ng 3TOro OBUIM HM3TOTOBJICHBI MOJICPKUBAIONIME YEPHUIIA W3
CBUHOTO XeJlaTuHa B KoHIeHTpanuu 8%, 10% u 12%. beuio ycranosieHo,
YTO ONTHMAaJIbHAS KOHICHTpAIUsl JKEeJaTUHA B  MOJICPKUBAIOIINX
yepaunax st 3D-O0uoneyatu — 10%: xenaTuH 00NagaeT ONTUMATBHBIMU
(u3MYeCKUMHU CBOMCTBaMU IS TIOAAEpKaHUS (HOPMBI MOJIETH BO BpeMs U
MocJIe IIeYaTH.

HawnGonee BaXHBIM TOKa3aTelieM IPU CPaBHEHWM JBYX METOJIOB,
SABIIAJIACh OIIEHKA KadecTBAa HAIleUaTaHHBIX W3ACIMH, a HMEHHO UX
LEJIOCTHOCTH TOCJe M3BJICYCHUS W3 TOJACPKUBAIONICH CYCIIEH3WH WU
TIO/I/ICP’KUBAIOIINX HYEPHWI, a TaK)Ke COXpAaHEHHWE 3aJlaHHOW Ha JTare
MozenupoBanus Gopmbl. Kpome Toro, /Ui KaXKI0T0 UCCIIEyeMOT0 METOo 1
OIICHUBAJICS TIPOIIECC TOATOTOBKM K Te4aTH U €€ aBTOHOMHOCTb.
Pe3ynbTaThl cpaBHEHMS IPEACTABIEHBI B Tabnure 1.

Tabuuna 1 — Pe3ynbraTsl cpaBHEHUS METOI0B

KauecTBo meuyaTu
B A Maxkcuman C
pemst BTOHOMH Lnan Coxpanenne | PoBHo JI05KHO
Meton | moarorTo 0CTh cTh
BBLICOTA nepBoHavYajl | CTh
BKH nevyaTu o Moaeaun
MoIeTH bHOI CTEHOK
hopmel
BricoTa
Cycnen «
24 qaca [MomHast YaIIKu + - +-
3us
Ietpn
q Tpebyercs
epHH
P 30 muH BU3YaJIbHBI Jo 8 cm + + +-*
a .
il KOHTPOJIb

HpuMeltaHue: * TMPOBOAATCA NOTMIOJIHUTEIIBHBIC UCCIENOBAHM .

Taxum 00pazoM, MIPOBECHO CpaBHEHHE 3(P(HEKTUBHOCTH TPUMCHEHHSI
MOAJEPIKUBAIOIINX YSPHWI U CYCIIeH3WI Ha OCHOBE JKeNaTHHA JUIs 3aj1a4
3D-0ormeyaTH, HCCIIETOBAHUE MPOIOIKACTCSL.

CHucok HCNoJIb30BAHHBIX HCTOYHHKOB:

1. Nawrat, A. 3D printing in the medical field: four major applications

revolutionising the industry // Verdict Medical Devices. — 2018.
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2. Three-dimensional printing of complex biological structures by
freeform reversible embedding of suspended hydrogels / T. J. Hinton,
Q. Jallerat, R. N. Palchesko [et al.] // Science advances. — 2015. —T. 1.
—Ne 9. — Article: e1500758.

3. Agarose slurry as a support medium for bioprinting and culturing
freestanding cell-laden hydrogel constructs / E.Mirdamadi,
N. Muselimyan, P.Koti [et al.] / 3D printing and additive
manufacturing. —2019. — T. 6. — Ne 3. — P. 158-164.

4. TInvestigation of hydrogel and gelatin bath formulations for extrusion-
based 3D bioprinting using deep learning / J. Allencherry, N. Pradeep,
R. Shrivastava [et al.] // Procedia CIRP. — 2022. — T. 110. — C. 360-
365.

5. Suspended manufacture of biological structures / S.R.Moxon,
M. E. Cooke, S. C. Cox [et al.] // Advanced Materials. —2017. — T. 29.
—No 13.

BO3MOKHOCTb IPUMEHEHUSI HAHOYACTHII 30JI0TA
A YCUJIEHUSA DOPEKTA OBJIYYEHHUSA B BUHAPHBIX
TEXHOJIOTASIX TIPOTOHHOM TEPAITUH

JI.T. HeTpOCOBal, JI.B. YCKaJ'IOBal, H.b. CaBI/IHaz,

0.B. Ky3ssmuuesa', E.M. Capanynsiesa'”

" UATD HUSY MU®DU, 2. O6nunck, PP
2 HUSY MU®HU, 2. Mockea, PD

BBenenne. B Hactosdmiee Bpemsl JydeBas Tepamus  SIBISETCS
3¢ (deKTUBHBIM CPEACTBOM OOpPHOBI C OHKOJIOTHYECKUMH 3200JIEeBaHUSIMH.
Hanowactunpsl 3o0mota (AuNPs) uMeIOT NMEpCreKTHBBI MPUMEHEHHSA Kak
paaroCeHCUOUIN3aTOPHI pu 00Jy4eHunu. Hamnu BIIEPBbIE
MPOAHAIN3UPOBAHEl A(PQPEKTHl COBMECTHOro mnpuMeHeHns AuNPs c
o0JydeHHeM MPOTOHAMH Ha MOJIETIbHOM TecT-opranusme Daphnia magna.

Martepuaibl u MeToabl. CTaOWNBHBIA KOJUIOWAHBIA PacTBOP
chepudyeckux AuNPs pasmepom 50 HM ObUI MONlydyeH B JIaOOpaTOpUH
«buonanoporonnkm» (HUSAY MUDU). B xadecTBe TeCT-MOAETH B3SIH
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0eCI03BOHOYHBIX XUBOTHHIX D. magna. KynsTHBHpOBaHNE OCYIIECTBIISIIN
COTJIACHO MEXJIyHapoaHOMYy mpoTokody [1]. OOnydeHue mydKamu
MIPOTOHOB MPOBOAMIIM Ha yctaHOBKe «IIpomereyc» (MPHII, OGHHHCK) «Ha
npoctpen» B go3e 30 I'p (smeprus 150 MaB). [lns skcnepuMeHTa OJHO-
IBYXCYTOYHBIX >KHBOTHBIX POAWUTEIBCKOTO MOKOJeHus (F,;) paHIOMHO
pachpenessuIl Ha YeThIpe IPYIIBL: IEPBYIO TPYNIy HOMENAId B PacTBOP
AuNPs (10 Mxr/mit) Ha CyTKH, 3aTeM OOJydalld MPOTOHAMH; BTOPYIO
rpynmy obmydanu B go3e 30 I'p; Tpetsio rpynmy momemanu B AuNPs 6e3
obiryuenusi. KoHTponem cimyxunu HeoOmydEHHBIE OCOOM M3 4ETBEpTOMH
rpymnnsl. IlepBoe moxonenue (F;), KOTOpoe HE MOABEPTasd BO3ACHCTBUSIM,
ObUIO TIOY4EHO M3 COOTBETCTBYIOIIMX rpymn Fy. Jlamee >XUBOTHBIX
KyJbTUBUPOBAIIM B KJIMMaToctare 10 21-cyrouHoro Bospacta. ekt
OHMOJIOTHYECKOTO JCHCTBUS OLIEHUBAIN [0 KPUTEPHUIO BBDKHBaeMocTd [1].
Jlns aHanusza JAHHBIX TPUMEHsTH y2-TecT. OKCHIATMBHBIA CTpecc
OIICHUBAJIM 110 U3MEHEHUIO METa00IMYECKON aKTHBHOCTH KJIETOK D. magna
B equHMLAX ontudeckoit motHoctu (OI1) no moguduuuposannomy MTT-
TecTy [2]. AHanu3upoBalu JaHHbIE 110 KpUTeputo MaHHa-YUTHU.

PesyabTaTel. Ha puc. 1 nokazana BepkuBaeMocTh D. magna B IBYX
MOCIIEIOBATENbHBIX MOKOJCHUAX. BUIHO, UTO MOK3aTeNb CHIDKAETCS IpU
koMOuHUpoBaHHOM  gneiictBuu  AuNPs+30 I'p, T.e. HaHOYaCTHIIBI
ycunuBaroT 3 dekt obmyuenus B F (puc. 1a).

100 -

80 -

r = KoHTponb

L = AuNP

ol 30Tp

= AuNP + 30Ip

= KOHTponb
60 | = AuNP
L 30mp
= AuNP+30lp

BbhxuBaemocTb, %
BobnpkuaemocTb, %

T T S O S S S T S T S S A A S S S T S M ST

Boapac, cyT. Boapacr, cyT.
a) 0)
Pucynok 1 — BepkuBaemocts D. magna B poJUTEIbCKOM MOKOJICHHH
(Fo) (a) u mepBom mokosiennu 0e3 BozaericTust (F;) (0)
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B F; Tokcuueckuit 3dpdekr He coxpansercs (puc. 16). ANOVA-
aHaJ M3 BKJIaJa KaXKJIOro JCHCTBYIOIIEro (hakTopa B BBDKHBAaCMOCTH
MOKa3aJl TOMOTEHHOCTh KOHTPOJIBHBIX BBIOOPOK KHBOTHBIX W3 MOKOJICHHUN
Fou F; (Fy— 88,3%, F; — 76,7%; p = 0,345). Ilpu paznensHOM AeHCTBUU
oOydyeHus CHWXano BbDKMBaeMocTh Ha 28,3% (p =0,060), AuNPs
3HAYMMO ycumuBamu 3ddexT obaydenns B 1,35 pasa (p < 10°). B Tabmn. 1
MIpHUBEJICHBI CpeHre 3HaueHus (M) u ommoOKa cpeiHero apuMeTHIECKOro
(SEM) MTT-okazarenss B enumuunax OIl, KoTOpbIii WHTErpaibHO
JEMOHCTPUPYET YPOBEHb CBOOOIHOPAINKAIbHBIX PEaKLIUi 1 COOTHOLICHHE
JKHUBBIX/MEPTBBIX KICTOK Y 00TYIEHHBIX JKUBOTHBIX.

Ta6auua 1 — Usmenenue MTT-nokazatens (OI1) npu pa3aeiabHOM
neiicteun o06mydeHus nporonamu 1 AuNPs Ha D. magna B poguTenscKoM
(Fo) m mepBom (F,) mokonenusx

®daxTop M=SEM, ycu. En. P

PoauTesibckoe nokosenune, FO

Kontpons 0,42+0,04 -
O6mnyuenue, 30 Tp 0,23%0,01 2,0x10°
AuNP, 10 Mxr/mn 0,49+0,02 0,054

IlepBoe noxoJienne 0e3 Bo3aeiicTeus, F1

Kontpons 0,36+0,02 -
Oo6nyuenue, 30 I'p 0,27+0,02 0,002
AuNP, 10 Mxr/mi 0,34+0,07 0,836

Cornacao pesynprataMm ANOVA-ananusza, KOHTPOJbHBIE 3HAYCHUS
MTT-nokasarenst B nokoneHusix Fy u F; obuim romorenusl (p = 0,652).
OOnyyeHue BBI3BIBAJIO OKCUAATHUBHBIA CTpecc B KieTkax D. magna
(p=2-107), xoropelii coxpamsnca B F,-mokonenun  (p=0,002).
Hutortokcmunocth AuNPs Oputa He 3HaumMma (p = 0,054). Opmnako
O00HapY)XEHO YCHJICHHE TOKCcHYecKoro 3¢ddexra mpu B3aHMOICHCTBHU
AuNPs ¢ o6myuenuem (p = 3,2:107). CliefyeT OTMETHTb, 4TO HAIlle PaHHEE
HCCIIeIOBaHME Ha MOJIENHN APYTOro OSCIIO3BOHOYHOIO M3 MOATHIIA TIOCKHE
qepBu Schmidtea mediterranea Taxke BBIIBIIO MUTOTOKCHYECKHUN 3P QEKT
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oOiryyeHust mpoToHamMu B go3e 30 I'p, mpuBogMBHOIMK K HAPYIICHUIO
pereHepanum TKaHeu )KUBOTHOTO [3].

Takum 00pa3oM, B IIPOBEJCHHOM HAaMU HCCICHOBAHUH OOHApPYXCHO
3HaynMoe ycwieHne AuNPs (10 MKr/mur) MUTOTOKCHYECKOTO JCHCTBUS
oOiydenus: nporonamu (30 I'p) B ombITax in vivo Ha mopenu D. magna.
[lonmyyeHHble AaHHBIE COTJACYIOTCS C pe3yjibTaTaMH HCCIeIOBaHUN Ha
IIO3BOHOYHBIX XKUBOTHBIX [4]. I[IpencTaBieHHbIe NaHHBIE MOTYT yKa3blBaTh
Ha YHHBEPCAIBHBII MEXaHW3M ITMTOTOKCHYECKOTO IEHCTBUS OOIydeHHs
MPOTOHAMHM KaK Ha OECIO3BOHOYHBIX, TAK M IO3BOHOYHBIX >KMBOTHBIX,
BKJIIOYAsl YEJIOBEKa, M BO3MOXHOCTH mpuMmeHeHus: AuNPs B kadecTBe
PaArOCEHCUOUIN3aTOPOB MPH 00IYYEHHUH IPOTOHAMH B OMOMEIUITUHE.

Pabota BeImonHeHa B paMkax mpoekra PH® No23-24-10041.

CHHCOK UCTO0JIb30BAHHBIX HCTOYHUKOB:

1. Guideline for the Testing of Chemicals. No 211. Daphnia magna
Reproduction Test. Organization for Economic Cooperation and
development. — Paris, 2012. — 202 p.

2. Hcnonwp3oBanme  merwireTpazomuii  Opommma  (MTT) s
OHOTECTHPOBAHUS HH3KOJ030BOTO PaIUallAOHHOTO BO3ACHCTBUS Ha
opranu3MenHoM ypoHe / E.MW. Capanyneuesa, H. . PsGuenko,
10. B. Uronkuna, b.Il. UBanauk // PagunanuonHas OHOJIOTHS.
Pammookomorusa. —2013. —T. 53. — Ne 6. — C. 634-638.

3.  AHanu3 JWMHAMHKH Pa3BHTHS OKUCIUTEIBHOIO CTpecca U M3MEHEHHS
MPOLIECCOB PereHepauy MOBPEXKICHHBIX TKaHEH mocie o0IydeHus in
VivO 3JIEKTPOHAMHU U MPOTOHAMU Ha mpumepe Schmidtea mediterranea
/ A.A.Xamauna, JI.B. Yckanosa, H.b.CaBuna [u jp.] //
besonmacnocte ADC u moaroroBka KazapoB: Tes3uchl [OKJIAIOB,
OO6HuHCK, 26-27 oktaops 2023 roma. — O6HuHCK: OO0 "OntHMa-
IIpecc", 2023. — C. 201-203.

4. TIlepcrieKTHBBI TNpPUMEHEHHS KOMOWHHPOBAaHHBIX TEXHOJIOTHH B
NPOTOHHONH  TepanmuMu  3J0KaYeCTBEHHBIX  HOBOOOpa3oBaHud  /
A. 10. bBymvanos, W. H. lllefino, A. A. Jlunenronen [u np.] //
MenumuHCKas: paIuoNIOTHs M paananuonaast 6e3omacHocTh. — 2019. —
T.64.—Ne 3. - C. 11-18.
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VIPABJIEHUE MPOJUPEPAIIMENA KJIETOK KOCTHOTI'O
MO3T'A HAHOCEKYHJHBIMHU MUKPOBOJIHOBbIMH
UMIIYJIbCAMU

A.B. Camoiinosa', JL.II. )KapKOBal, A.A. TocTioxuna’,

B.M. Mouanosa', M.A. Bonburakos'

"HCH CO PAH, 2. Tomck, P®
2@IBy «@HKI] MPuK ®MBbA», 2. Mockea, PD

buomornveckne  3¢h(deKkTel  HAHOCEKYHIHBIX  MHKPOBOJHOBBIX
HMMITYJICOB aKTHBHO MCCIIEIYIOTCS B IIEJISIX YIPaBICHUS POMepaTHBHON
AKTUBHOCTHIO CTBOJIOBBIX KJIETOK. [3BECTHO, YTO MHUKPOBOJHOBEIC
WMIYJIbCHl  CIIOCOOHBI  OKa3bIBaTh KaK CTUMYJHpyHOIee, TaKk |
WHTHOMpYIOIee BIMSHUAE Ha JICNICHUE KIIETOK, MpuyeM 3PQPEeKThl 3aBUCAT
OT OIpeJIeNIeHHOH KOMOMHAIIMH TTApaMEeTPOB MUKPOBOITHOBOTO M3ITyYEHHUS:
MMUKOBOM TUIOTHOCTH MOTOKA MOIITHOCTH, YaCTOTHI TIOBTOPEHHS UMITYJIbCOB,
KpaTHOCTH BO3JEUCTBUH, a TaKKe KOJWYeCTBa MMIynbcoB [1]. Jlis
MPOBEACHUS AOKIMHUYECKUX M JAIbHEHIINX KIMHHUYECKUX UCCIIeIOBAHUN
C LIEJIbI0 MCIOJIB30BAaHUS JAHHOTO (hru3nyeckoro (GakTopa B HAMPABICHUAX
OroOMe TUITHBI HE00X0AUMO YCTaHOBHTD ONITUMAIIbHBIN
BBICOKOO((EKTUBHBIH  peXUM BO3ICUCTBHS c MUHUMAaJIbHON
JHEPreTU4ecKoil Harpy3Kod M OTCYTCTBHEM HETAaTHUBHBIX IOCIIEICTBUU.
[losToMy meabl0 Hacrosimieil paboTbl  OBUIO  M3YYEHHE  BIIMSHUS
HAHOCEKYHIHBIX MHKPOBOJIHOBBIX WMIIYJIbCOB C Pa3HBIMHU IMapameTpaMu
(KOTMYECTBO MMITYJIBCOB 32 CEaHC BO3JEMCTBUS U MOIIHOCTH M3JIyYeHHs B
UMIyJbce) Ha Mpojiudepanro KIeTOK KOCTHOTO Mo3ra JjJabopaTOpHBIX
KpBIC.

Martepuajbl U MeTOAbl. DKCIEPUMEHTHI BBIIIOJHEHbI Ha KYJIbTypax
KJIETOK KPAacHOTO KOCTHOTO MO3ra W3 OCIpEHHOW KOCTH J1abopaTOpHBIX
Kpelc. B mepBoil yacTu uccienoBaHUH KyJbTYpbl KJIETOK IOABEPraluch

OOTHOKPATHOMY BO3JICHCTBUIO HAaHOCCKYHIHBIX MHKPOBOJIHOBBIX
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HAMITYJIbCOB C pa3HbIM KonmdecTBoM 3a ceanc: 4000, 1000, 500, 100 u 50
HAaHOCEKYHIHBIX HMMIIYJIECOB C (PHKCHPOBAHHBIMH YaCTOTOW ITOBTOPEHHS
nmyascoB (UIMM 13 I'm) ¥ NMHKOBOW IIOTHOCTBIO IOTOKA MOITHOCTH
(ulllIM 140 Br/cm®). Bo BTOpoif uacTH KIETKM MOJBEPrajiuch
OJHOKPAaTHOMY BO3zieiicTBHIO ¢ pasubiMu nlIIIM (140, 210 u 310 Br/cm?),
HO C (PUKCHUPOBAaHHBIMH YacTOoTOW moBTOopeHHs (13 I'm) m kommuecTBOM
nmiynscoB (50). KonTposnsHas rpynma KJISTOK HE MOJBEPralach HUKAKUM
BO3JCHCTBUSIM.  DQPGHEKT BO3IEHCTBHA OICHUBAICA [0 HM3MEHEHUIO
KOJIMYECTBA KJIETOK B KyJIbType uepe3 24 u 72 yaca. B kauecTBe uctouHmnka
MHUKPOBOJIHOBBIX UMITYJIBCOB HCIIOJIE30BANICS JTA0OPATOPHBIA UMITYJIbCHBIN
CBY-reneparop Ha ocHoBe MarHeTpoHa MMU-459 (Poccus). Hecymas
yacToTa re’eparopa coctasisia 9,4 I'Th, BbIXOAHAsE MHUKOBAsi MOIIHOCTh
20 kBT, nmurensHOCTh UMIyIbcoB 100 He.

PesyabTatsl. [lonydeHHble AaHHBIE TOKA3ald, YTO HAHOCEKYHHbBIE
MHUKPOBOJIHOBBIE UMITYJILCHI CIOCOOHBI U3MEHATh CKOPOCTh Mpojudepanun
CTBOJIOBBIX KJIETOK KOCTHOTO MO3ra Kpbic (puc. 1, a-0), mpuuem sdpdext
MOI TPOSABIATHCS Pa3HOHANPABIEHHO B 3aBUCUMOCTH OT peXHMa
BO3JCHCTBUS. AHanM3 TMOJNyYEHHBIX JaHHBIX BBIABWI CYIIECTBEHHOE
YBEIMYEHHUE CKOPOCTH  TNpoiudepanuu Mocie  KPaTKOBPEMEHHOIO
BO3JCHCTBUS MHUKPOBOJIH C MalblM KOJHUYECTBOM HMMyJIbcoB (50 u
100 umn.) MO CpaBHEHHIO C ITWHAMHUKON mIpoiudepanuy B KOHTPOJIHHOM
rpynmne u rpynmax c 0ojee MPOAOKUTENbHBIMH BO3JEHCTBUAMH (pHC.
1, a). YBenuyeHue KOJIMYECTBA MMIIYJIBCOB 32 CEaHC HE CTUMYJIUPOBAJIO
nponudepanuo (500 UMIT.) WIK MPUBOAMWIO K €€ HWHIHOMPOBAHUIO
(1000 umn.). Crumynupyioliee BIUSHHE TakKe ObUIO BBISABICHO MOCHE
JENCTBUSI MHKPOBOJIH C HAaWMEHbIIEH W3 HCNonb30BaHHbIX HIIIIM —
140 Br/cm® (puc. 1, 6), yBeqHYeHHE MOIIHOCTH BO3NEHCTBHS JIHOO
parubuposano (210 Br/em®), nu60 He 3HAYHTENBHO BIMSIO  HA

nponudepammio  k1etok (310 Br/cm®) B CpaBHEHHH C KOHTPOIBHOI

TPYIIION.
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Pucynok 1 — JluHamuka H3MEHEHUsI CKOPOCTH IPOTHPEPAIIHU KIETOK
KpPacHOTO KOCTHOTO MO3ra J1a00opaToOpHBIX KpbIc Yepe3 24 u 72 yaca mocie
BOSﬂCﬁCTBHﬂ HAaHOCCKYHAHBIMHU MUKPOBOJIHOBBIMU UMITYJIbCAMU C PA3HBIM
KOJIMYECTBOM HMITYJIHCOB (a) ¥ UX HHTeHCHBHOCTAMH (0). [Ipumeuanus: a —

nlI[IM 140 Br/cm?, UITH 13 T'w; 6 — 50 nmItynbeoB, UITA 13 T,

D¢ dexTs! mpeacTaBIeHs! B % OT MOKazaTeael mponudepanuu B
koHTponsHOH rpynmne (100%). 3amTpuxoBaHHOE MPOCTPAHCTBO — 95%
JIOBEPHUTEIBHBIA HHTEPBAJ CPEIHETO 3HAYCHHS KOJIIMIECTBA KIETOK B

KOHTPOJILHOH rpymiie. * — pa3mudusi MeKAY MOKa3aTeNsIMH O0JTyICHHON 1
KOHTPOJIBHOM BBIOOPOK CTaTHCTHYECKU 3HAYMMEI (p < 0.05)
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W3YYEHME BJIUSHUSA IL-4 HA MOJIEJIA BPOHXHAJBHOM
ACTMBbI C JOMUHAPOBAHUEM HEUTPO®UJILHOI'O
BOCIHIAJIMTEJBHOI'O TIPOLHECCA

W.I1. Iunosckuii, A.A. Hukonsckuii, B.B. Tromo0aes,
K.B. Bunorpanosa, [I.A. CtpyeBa

QI'BY “T'HIL] Uncmumym ummynonozuu’ @®MBA Poccuu, 2. Mocksea, P®

Beenenne. bponxuansHas actma (BA) — reTeporeHHOEe XpPOHUYECKOE
BOCIIAUINTETIFHOE ~ 3a00JieBaHME  JBIXAaTENBHBIX  IyTeif,  KOTOpoe
COIMPOBOXKAAETCS  BOCHMAJIMTENBHBIM  TPOLIECCOM,  OpPOHXOCHAa3MOM,
OJIBILIIKOW, NPUCTYNAMM yIyLibs, KauuleM. boibmIMHCTBO ciyyaeB BA
SIBIISIFOTCS ATOMUYECKUMHU u XapaKTepu3yrTCs BBIpaKEHHOW
QIIEPrUYecKod  CUMIITOMATHKOW W 303WHO(UIBHBIM  BOCTAJICHHEM.
JlaHHBIA THUN acTMBl XOpOWIO TOIAETCS TPAAULMOHHOMY JIEUCHHIO
KOPTHKOCTEPOMIAMH, B €r0 pa3BUTHH 3aneiictBoBaHbl Th2-3aBHCHMEIE
MexaHu3Mbl. CorflacHO TIOCIEOHMM  MCCIENOBaHUSIM, HEHUTpOQHIIbI,
HECMOTPSI Ha WX aHTUMHUKPOOHYIO POITb, TIPOSIBIISIOT MPOBOCHAIUTEIHHBIE
CBOICTBAa W Tak)Ke MOTYT OBITh BOBJICYCHHI B TIAaroreHe3 actmbl [l].
[loBpexnenne  TkaHe  MOXET  BO3HMKAaTb  IPU  YPE3MEPHOM
MPOHUKHOBEHUHN HeWTpodmwioB B Jérkue. KimHudeckue HaOIOICHUSA
MOKA3aJId, 4YTO MOBBIICHHOE 00pa30BaHue HEUTPOPHUIBLHBIX BHEKIICTOYHBIX
JOBYIOIEK ¥ TIOSBICHHE HEHTPOPHIOB B MOKPOTE KOPPEIUPYIOT C
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TsOKecTblo  3a0osieBanus [2]. bBojee Toro, mamueHThl, Yy KOTOPBIX
JIMAarHOCTUPOBAIIH TSDKEIYIO aCTMY ¢ HEHTPO(MUIBHBIM TUIIOM BOCHAJICHUS,
4acTO yCTOMYMBBI K TPaJULMOHHOM Tepamuu KopTukocrepoupamu [3].
HecMoTpst Ha mosBisitonuecs: JaHHbIE, CBUIETENbCTBYOMME 0 ponu 1L-4
npu OaktepuanbHO HeWTpodunuu, BiuusHue IL-4 Ha HenH(pEKUUOHHOE
HelTpouabHOE BOCHAleHHE NpU OpPOHXMANBHOM acTMe A0 CHUX IOp
ocTa€Tcsl HEBBIICHEHHBIM. B 3TOM HCCIIEJIOBaHHH, C HCIOJIb30BAHHUEM
paHee CO3IAHHOW MOJENU aCTMBI C HEHTPOQIUIBHBEIM THUIIOM BOCITAJICHHS
[4], OBLIO BBISIBIIEHO, YTO CHCTEMHOE BBejaeHue [L-4 MbIaM 3HAYUTETHHO
YMEHBIIAET JIETOYHOE BOCIIaJIeHHE, BbI3BAHHOE HEUTPOpHIaMHU.
Martepuansl m Meroabl. s monydeHuss MbimuHoro IL-4 wmbl
Tpancherpoamy  kietkd HEK293T mnouyku 5SMOpuoHa desoBeka
IUIa3MHUJOW,  HECyIed  COOTBETCTBYIOIIMH T€H H  peareHToM
Lipofectamine® 3000. Hdns wHayknuu BA ¢ HEUTPOQWIBHBIM THIIOM
BOCIIJICHHUS MBIIICH HMMYyHU3UPOBAIH TpexkpaTHo (B muu 0, 14 u 28)
BHyTpHOprommHHO (B/0) 20 Mkr oBaneOymuHa (OVA; Sigma-Aldrich),
sMyibrupoBanHoro B 100 Mkn mosHOro axbioBaHTa @peiiHnma (Sigma-
Aldrich) B nmemp 0 m OVA, smynsrupoBaHHeIM B 100 MKI HEMOJHOTO
ampbproBanTa Opeiinaa (Sigma-Aldrich) B nau 14 u 28. B Teuenue 5 nHeif (B
nHY 38-42) )KMBOTHBIM MTPOBOJWIIN MPOBOKAIHIO cMechio 1 mr/mit OVA un
I mr/mn LPS u3 Escherichia coli (Sigma-Aldrich) B Buae asposons B
teueane 20 muHYT. OmmH pa3 B AeHb (3a 30 MHUHYT OO TPOBOKAIINH)
OTHEeNbHOW  rpymne  Mbllleii B KayecTBe  KOHTPOJS  BBOAMIIHN
KOpTHKOCTepoua — OymecoHua (B KoHmeHtpamuu 0,05 mr/mun) ym6o
(bU3MONOTHYECKUI PAcTBOp HMHTAIUOHHBIM myTeM (rpynmbl «ICS» wu
«nBAy). JIBaxnmet B cytkm (3a 30mmH g0 W uepe3 30 MHH Tmocie
MpoBOKalMK) Mbimam B/60 BBommnu IL-4 B go03e 2,5 MKr  win
KYJIBTYpalbHYIO cpeny, He comepkamyro 1L-4, B obmem o0veme 0,5 mi
(rpymmer - «IL-4» wu  «K-»). Ilaras rpymma wmeimeir «Normal» He
MojBeprajiach HHUKakUM MaHumyssinusiM. Ha 43-i genp y  Mbimei
OLIGHUBAJIU TUIIEPPEAKTUBHOCTD IBIXAaTENbHBIX MyTe U cOOMpaId KpOBb
JUI OTpenesieHus ypoBHEH amiepreH-crienuduuecknx aHtuten. Ha 44-i
JI€Hb MBbIIIEH YMEPUIBIIM U coOupany oOpas3ibl OpOHXO0ATIbBEOIAPHOTO
nmaBaxxka (BAJI) mns mocnienyromiero onpenencHus KISTOYHOTO COCTaBa;
neBoe Jerkoe (ukcupoBamm B 10% ¢opmammue (Carl Roth) ms
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MOCIIEAYIOIIETO HM3TOTOBJICHUSI THCTOJIOTHUCCKUX CpPE30B M OICHKHU
BBIPKCHHOCTH MPU3HAKOB BOCIIAJICHUSL.

PesyabTarhl. Y MBbIEH, KOTOPHIM OCYLIECTBISUIM IIPOBOKAIUIO
cmecsto OVA u LPS 3HaunTenpbHO YBETUYMIIOCH KOJHYECTBO KIETOK B
BAJI, B 10 Bpems kak BBeieHue IL-4 mpuBeno K CHIDKEHHIO OOILEro
KojnuyecTBa Kietok Ha 35% mo cpaBHeHuo ¢ rpynmod K-
HuddepeHnnanpHpIif MOACUET KIETOK IMOKa3al 3HAYMTENIFHOE CHIDKEHHE
KOJINYECTBa HeWTpodmioB u MakpodaroB Ha 67% u 36%, COOTBETCTBEHHO,
no cpaBHeHuto ¢ rpynnod «K-». Ilpu omeHke ypoBHEH NMTOKHHOB,
nponyuupyeMbelx OV A-akTHBHPOBAaHHBIMH  CIUICHOIIUTAMH,  OBLIO
BBISIBJICHO TOBBINICHHE YpoBHA Th2-muTOKMHOB Tmocne 00paboTku
pexoMOnHaHTHEIM 1L-4 10 CcpaBHEHHIO C KOHTPOJBHBIMH MBIIIAMH,
MOJTyYaBIIUMH KyJIbTypajibHylo cpeny 0e3 IL-4. Yposens IL-4 moBeimancs
B 2 pa3a, IL-5 nosbimancs B 5 pas, a IL-13 yeenuumics B 1,5 paza. Ilpu
sToM cHmkanuch ypoBHU Th1-(IFNg) u Thl7-muroxunos (IL-17) B 2 paza.
[NomydeHnble naHHBIE YKa3BIBAIOT Ha IOJISPU3AINI0 HIMMYHHOTO OTBETA OT
Thl-/Thl7-tuna x Th2-tunmy npu BBemeHuu IL-4, B TO Bpemsa Kak
WHTQIAIMOHHBIE KOPTUKOCTEPOUABI HE OKa3bIBAIM  CYIIECTBEHHOTO
BIIMSIHUS Ha U3MEpsieMble IUTOKUHBI.

3akmwouenne. [L-4 »sddexktnBHO yrHETaeTr  BOCHATUTEIHHBIC
MPOLIECCHl C YyYacTHeM HEUTpPO(UIIOB B JIETKMX Ha MOJAEIH OpOHXHAIBLHON
acTMbl y Mbimei, nogaBmsas Thl-/Thl7-umMMmyHHBIE OTBETHI M OKa3bIBas
MpsiIMOe BO37IeiicTBUE HA HeHTpoduibl. Takum obpasom, IL-4 MoxeT ObITh
WCIIONIB30BaH B IENAX YMEHBIICHUS BBIPAKEHHOTO HEHTPOPHIBHOTO
BOCIIAJICHUS U MPEOAOJICHUS PE3UCTEHTHOCTH K KOPTUKOCTEPOUAAM.

HccnenoBaHue BBINOMHEHO 3a cYeT rpaHta Poccuiickoro HaydHOTO
¢donma Ne 23-24-00291, https://rscf.ru/project/23-24-00291/.

Cnucox HCNoJIb30BAHHBIX HCTOYHHKOB:

I. Modern view of neutrophilic asthma molecular mechanisms and
therapy / 1. P. Shilovskiy, A. A. Nikolskii, O. M. Kurbacheva,

M. R. Khaitov // Biochemistry. — 2020. — V. 85. — Ne 8. — P. 854-868.
2. Role of neutrophil extracellular traps in asthma and chronic

obstructive pulmonary disease / T. Liu, F.-P. Wang, G. Wang, H. Mao

// Chinese Medical Journal. —2017. — V. 130. — Ne 6. — P. 730-736.
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3. Marshall, C. L. Immunobiology of steroid-unresponsive severe asthma
/ C. L. Marshall, K. Hasani, N. Mookherjee // Frontiers in Allergy.
Frontiers. —2021. - V. 2. - P. 1-9.

4. Murine model of steroid-resistant neutrophilic bronchial asthma as an
attempt to simulate human pathology / L P. Shilovskiy,
A. A. Nikolskii, V.I. Kovchina [et al.] // J Immunol Methods.
Elsevier. — 2022. — V. 505. - P. 1-14.

UCCJENOBAHUE BUOJIOTMYECKHX Y®PDPEKTOB HOBOM
N30®0OPMBI IL-5 B SKCIIEPUMEHTAX IN VITRO

B.N. KoBuuna, W.I1. lllunoeckuii, E.JI. TumoTreBuy,
B.B. Tromobaes, T.E. Pycak, K.B. Bunorpanosa

QI'BY “T'HL] Uncmumym ummynonocuu’ @®MBA Poccuu, 2. Mocksea, P®

BBenenmne. IL-5 ywactByeT B maroreHe3e BOCHAJIUTEIbHBIX U
ajiepruyeckux 3a00JIeBaHni, B TOM YHCIIe OpOHXUAIBHOM acT™MEI [1]. DToT
LUUTOKUH MHAYIUPYeET nudHepeHIupoBKY, pEKPYTUPOBAHNE U BHIKHBAHUE
s03uHOGUIOB [2]. HeqaBHO HammMM KOJUIEKTHBOM OBLT WACHTU(MUIIMPOBAH
anprepHaTUBHBIM  Bapuant IL-5 (IL-5d2) [3]. Ora ¢opma Obuia
obHapyxeHa mnpu anamu3e [ILIP mpomykroB, aMIumMpUIAPOBAHHBIX W3
pa3iIuyHbIX JUMGOUIHBIX TKaHEW MBIIICH, a TaKKe aKTHBUPOBAHHBIX
TUMQOIUTOB YejoBeKa. M3BecTHO, YTO TOJMHOpa3MepHbli IL-5 wurpaer
OonplIOE  3HAYEHHWE B CO3PEBaHMM, AaKTHUBAlMM W MHUIPALUHU
MPOBOCIIATHUTENBHBIX KIETOK Y03UHO(IIIOB, B TO K€ BpeMs OHOJIOTHYecKast
ponb IL-5d2 HeusBectHa. Takum 0Opa3zom, HeJbI0 JTaHHOH pabOTHI CTANO
ucciefoBanue Ouonornueckux 3¢ ¢dexkroB HoBou wm3opopmer 1L-5d2 B
JKCIEPUMEHTAX in Vitro.

Marepuanst u Meroabl. [lomHopasmepnsiii IL-5 um ero HoBag
uzopopma IL-5d2 panee ObLIM KIOHHPOBAaHBI HAMU B JKCIIPECCHOHHBIC
mnasMusl o KoHTposeM CMV-npomoTopa. Mcnone3yst 3TH T1a3Muisl,
npoBenu Hapabotky OenkoB IL-5 wm IL-5d2 B xmerkax HEK293T
(oMOpuoHasbpHas MoYka 4venoBeka) B monHoi cpene DMEM (10% OTC,
300 mr/n  L-rmyramuna, 50 mxr/mn  redramunmia, 25 MM HEPES).
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KonnenTpanuto IL-5 u IL-5d2 OTIPEIEISITA METOIOM
nMmyHo(epmenTHoro ananuza (MDA) ¢ ucronb30BaHHEM KOMMEPYECKHIX
MOHOKJIOHAJIbHBIX M TOJMKJIOHANBbHBIX aHTUTen (eBioscience, CIIA).
Do3uHOGWIBEI  OBUIM  TIONyYeHBI TyTeM au((EepeHIUpPOBKA  KIETOK
koctHoro Mosra wbimeit  BALB/c  (Ilymwmno, Poccus). Hus
muddepeHmamy 303MHOGUIOB, KIESTKH KOCTHOTO MO3ra HHKYOHpOBaIH
co cuenytomumu ¢akropamu: GM-CSF (PeproTech, BenukxoOpuranus),
IL-3 (PeproTech, Bemukobpuranus) u IL-5 wim IL-5d2. B koHTpOnbHBIE
JHH DKCTIIEPUMEHTA U3 KJIETOK FOTOBUJIM LUTOMNpEnapaThl ¢ MOCIeAyOIIUM
muddepeHaTbHEIM  OKpaIlMBaHUEM a3ypoM © 303uHOM (MunuMern,
Poccust). KonndecTBeHHBIM MOACYET MOMH J03MHO(MMIOB MPOBOAWIU
METOJIOM CBETOBOH MHKPOCKOIIHH.

Pesyabtatbl. [l usyuyenus cnocoOHoctn IL-5d2 Biusate Ha
muddepeHIMPOBKY H03MHOGMIOB, KIETKH KOCTHOIO MO3Ta  MBIMIN
WHKYOMpOBaJIM B IMPUCYTCTBUH cienytomux ¢aktopos: GM-CSF, IL-3,
nosrHOpasMepHoro 1L-5 u ero usodopmer 1L-5d2. CornacHo momydeHHBIM
pe3yabpTaTtaM Jydile Bcero auddepeHuupoBKa 303MHO(HUIOB MPOUCXOANIIA
B mpucyrcTBuM Bcex 3 ¢aktopoB (GM-CSF, IL-3 u IL-5). 3amena
noiHopasmepHoro IL-5 Ha ero ykopoueHHy0 Hu30(opMy NpHBOIWIA K
YMeHbIICHHIO JTUDOEPSHITUPOBKN S03HMHOPUIOB M3 KIETOK KOCTHOTO
Mo3ra Ha 25%. JlomosHUTENbHbIE 3KCIEPUMEHTHI MPOIEMOHCTPUPOBAIIH,
gyro auddepeHMpoBKa 303MHO(UIOB (HO C MEHBIIEH MHTCHCHBHOCTHIO)
MOkeT mpoucxoautb U B orcyrctBun GM-CSF wu IL-3, a mums npu
nakybarmmun ¢ IL-5.  VYxopouennas wu3odpopma IL-5d2  Ttakke
crocobcTBOBaNa AU GEPEHINPOBKE 303MHO(HIOB, HO B MCHBIIIE CTCIICHH,
nuib 6onbmue koHneHTpanun [L-5d2 (10 ar/mn u Gonee) obecrieunBanu
T depeHIMpoBKy, comnoctaBumyto ¢ IL-5. Tarxke Obiia wH3ydeHa
cnocoOHOCTh  HOBOM m30dopmbl  1L-5d2 wuHrHOupoBaTh aKTUBHOCTH
nosiHopasMepHoro 1L-5. [y 3Toro Mbl OCYIIECTBISUTH TU(PPEPESHIIMPOBKY
503MHO(MUIOB M3 KIETOK KOCTHOTO MO3ra B mpucyTcTBuu IL-5, a Takxke B
YCIOBUSX IPEIBAPUTEIHFHON O00pabOTKH Pa3TUYHBIMH KOHIIEHTPAIUSMH
IL-5d2. B pe3yaprare B NOPUCYTCTBUM HOJHOpasmepHoro IL-5
npoucxoamwna IuGQepeHIupoBKa J03MHO(DMWIOB, B TO BpeMs Kak
IIpeABAPUTENIFHOE J00aBICHHE K KIIETKaM YKOPOYEHHOH H30(OopMbI HE
WHTHOMPOBAJIO 3TOT TMPOIECC, a HAo0OpOT HAOIOJANCS alIUTHBHBINA
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a¢¢ext. Takum obpa3om, ykopodeHHast uzopopma IL-5d2 He nHrHOUpYeT
aKTUBHOCTh MOJTHOPa3MEPHOTO IL-5. [TonyuenHble JIaHHbIE
CBUJICTENILCTBYET ©O ToM, 49ro IL-5d2 obmamaer coOCTBEHHOM
OHMOJIOTHYECKOM aKTHBHOCTHIO, CXOAHOM C ITOTHOPa3MEPHBIM ITUTOKHHOM.

3aximouenue. B skcrepumeHTax in vitro Mbl MOKa3ald, YTO HOBas
n3odpopma IL-5d2 obGnamaer cOOCTBEHHOW OHONOTMYECKOH aKTHBHOCTBIO,
CXOMHOW ¢ monHopa3zMepHoii ¢opmoii IL-5. [loHMMaHue BO3MOMKHBIX
ouosornyeckux (GyHKIMHA HOBOW wm3opopmbl [L-5d2 sBnsercs HOBOM,
aKTyaJbHON M NEpCHeKTHBHOW 3ajaueil, T.K. MOTYT OBITb MOJIYYEHBI
JOTIOJTHUTEIIbHbIE 3HAHUS O MeXaHU3MaX 303WHO(MIBHOTO BOCHAIECHUS
mpu OpOHXHMANBHOH acTMe, aTOMUYECKOM JepMaTHTE M MHOTHX JIPYTHX
MIaTOJIOTUSX.

Pabora BBITIOJIHEHA TIPH MOIAEP)KKE IrpaHTa POCCHHCKOTO HAaydHOTO
dhonma Ne 23-24-00546, https://rscf.ru/project/23-24-00546/.

CnMCcoK HCNO0JIb30BAHHBIX HCTOYHHKOB:

1. Interleukin-5 receptor alpha (CD125) expression on human blood and
lung neutrophils / M. G. Lawrence, W. G. Teague, X. Feng [et al.] //
Ann Allergy Asthma Immunol. — 2022. — V. 128. — Ne 1. — P. 53-
60.¢e3.

2. Nagase, H. The roles of IL-5 and anti-IL-5 treatment in eosinophilic
diseases: Asthma, eosinophilic granulomatosis with polyangiitis, and
eosinophilic chronic rhinosinusitis / H. Nagase, S. Ueki, S. Fujieda //
Allergol Int. —2020. — V. 69. — Ne 2. — P. 178-186.

3. Identification of a novel splice variant for mouse and human
interleukin-5 / 1. Shilovskiy, S. Andreev, D.Mazurov [et al.] //
Heliyon. — 2020. — V. 6. — Ne 3. — Article: e03586.
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Pa3nen 4. UHHOBALIMOHHBIE METOAbI B MeIUIIMHE

BAKTEPHOCTATHUYECKOE JENCTBUE PACTUTEJBHBIX
CYBCTAHIIUM HA TPUBKOBYIO 1
IHAPOJOHTOIMATOI'EHHYIO ®JIOPY PTA

A.N. Abnynnaesa, F0.A. Caxapuyk, .C. Maxuéga,
.M. Mopozos, H.O. I'puiikosa

@I'BY I'HI] ®MFL] um. A.U. Bypnazana ®MBA Poccuu, e. Mockea, P®

AKTYaJIbHOCTb. OcHoBHOM TIPUYUHON MapoJIOHTHTA u
MePUIMIUIAHTUTA, Kak H3BECTHO, SIBIISIETCSI JeSITEIEHOCTD
MapOJAOHTONATOr€HOB MIPU HEIOCTATOYHOM TMTUeHe pTa, YTO, B KOHEYHOM
UTOTE, BBI3BIBACT IC3MHTETPAIMIO 3yOOB M BHYTPHKOCTHBIX JCHTAIBHBIX
UMIIIAHTaTOB Ha (DOHE XPOHHUYECKOTO BOCIIAJICHUS B JECHEBBIX TKAHSX.
[IpaBuiIBHOM TaKTUKOM TIpU3HAHA JHCIAHCEPHU3ALUs C PETYJSAPHBIM
MPOBEACHUEM TNPO(PECCHOHATBHON THIHEHBI pPTa, KOTOpas OCIOXKHACTCS
HU3KOM KOMIUIAGHTHOCTBIO IIALIMEHTOB. B CBA3M C 3TUM BBICOKH
TpeOOBaHMS K YPOBHIO HHANBHUYyaTbHON TUTHEHBI PTa U K 3((EKTHBHOCTH
MECTHBIX THTHEHUYECKUX CPEJICTB.

Kommieke MacnsHO-3(UPHBIA NHXTBI CHOMPCKON IpeICTaBIIseT
coboii  macmsaayro  ¢pakiuo  CO,-3KCTpakTa  MHXThL,  SIBISETCA
HaTypaJbHBIM, 3KOJOIMYECKH YHUCTBIM MPOAYKTOM, B COCTaB KOTOPOIrO
BXOJAT 3(UpHOE Maclo, BUTaMHUH E, KapoTHH, KOMIUIEKC OpPraHM4ecKux
KHCJIOT, MAJBTOJ, BBICIIHE KUPHBIE KUCIOTHI, CTEPHHBL, KaM(papa, MaKpo-
U MHKPO3IeMEHThl. KOMIUIEKC MOBBIIIAET HMMYHHYI —3aIlUTHYIO
(GYHKIMIO ~ CITU3HCTBIX  OOOJIOYEK, TPOSBISIET  00e300JIMBAIONIYIO
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AKTUBHOCTb. YKa3aHHbIM pacTUTENbHBIM KOMIUIEKC IIEPCIEKTHBEH B
KayecTBe  MECTHOrO  JieueOHO-PO(MIAKTHYECKOTO  CPEACTBa B
CTOMATOJIOTHH.

Henp  uccienoBanusi.  MUKpPOOHOJIOIMYECKOE  HCCIIEOBAaHUE
YYBCTBUTEIBHOCTH IapoJOHTONATOreHoB W TpuboB C. albicans «
Komnnexcy MAacCIISTHO-3UPHOMY MUXTBI CHOMpCKON pa3Hoi
KOHILIEHTpaLHUH.

Marepuan u meroabl. CoBMECTHO C Kadeapoid MHUKPOOHOIOTHH,
Bupyconorun, ummyHosorunu MI'MCY um. A.U. EBmokumoBa M3 PO
MIPOBEICHO KYNbTHBHPOBAHUE psifa mapopoHTtonaroreHoB u C. albicans B
npucyTcTBuM Komriuiekca MacissHO—3(HUPHOrO TNHXTBHI CHOUPCKOH B
crenyromux — mpomopmmax  1:5,  1:10,  1:15.  HukyOupoBanue
JUTUTEIBHOCTRIO 0 TPEX CYTOK NPOBOAMIOCH B Omopeaktope «PeBepc-
Crunnep RTS-1» (BioSan, JlatBus) ¢ aBTOMaTHYECKUM aHAIU30M
ONITHYECKOH TIOTHOCTH KynbTypel (OD) mpm mimue BomHBI A=850 HM.
Onrtuyeckasi TIOTHOCTh M3Mepsuiach B eamHunax Mak®apnanga (mcf).
Omenka KOHTPOJS pocTa KyJIbTYphl 0a3nupoBajack Ha aHanmse (a3 pocra
MapoJIOHTONATOTeHOB: aJanTHBHas (Jar-(asa), SKCIIOHEHIManbHas (JIor-
¢aza), crauMoHapHas, OoTMHpaHHi. B rpadukax ITUHAMUKH ONTHYECKOH
mwiotHocTH o0o3HaueHus C- u C+ o003HAYANN JIMHUU «KOHTPOJIb CPEAbD»
U «KOHTPOJIb KYJIBTYPBD» COOTBETCTBEHHO.

Hcnonp3oBanuchk CIIeTyIoIre KITMHHYECKUE H30JIATHI
MHUKPOOPTaHU3MOB: Streptococcus constellatus; Staphylococcus aureus;
Fusobacterium nucleatum; Aggregatibacter actinomycetemcomitans, a
taxxe Candida albicans.

PesyabTaThl HccaenoBaHusi. XapakTep pocra OakTepuanibHOM
NOMyJsInuK ~ A.  actinomycetemcomitans  TIOKa3pIBal — BBIPAXKCHHOE
OakTepuocTaTuyeckoe Bo3zaelcTBHe Kommiekca MaciassHO—3(UPHOTO
MUXTHl CHOMPCKOH, a Takke TEHASHIMIO OAKTEPULUIHOTO BO3ACUCTBHUS Ha
KynpTypy. OTMedanach HHM3Kas CKOPOCTh OAaKTEpPHAIBHOTO MPHPOCTA U
HccllelyeMble 00pa3lbl KyJIbTyphl HE BBIXOAMIM B KJIACCHUYECKYIO
norapu@MuUecKyro a3y pocra, IOKa3blBas MEHBIIMHA  HPUPOCT
OakTepualbHBIX KJIETOK B cTranuoHapHOW ¢aze. CpeaHuil mokaszatesb
ONTHYECCKON IUTOTHOCTH CTallHOHAPHOW (pa3bl B KOHTPOJE COCTaBIISLI
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7,20+0,07 McF.; npu passenenun uccinemxyemoro xkomriekca 1:15, 1:10 n
1:5 TUIOTHOCTE KYNbTYpBl A. actinomycetemcomitans YMEHBIIACTCS
cooTBeTCTBEeHHO 10 2,89+0,02 McF, 3,03+0,02 McF, 1,80+0,01 McF.

Ilo pesynabTaraM  KyJIbTHBHPOBaHHS  KIMHMYECKOTO  H30JIATA
F. Nucleatum npononranuu (as3pl agantanuu He OBLJIO OTMEYEHO HE B
omHOM pasBeneHud. OOpasibl MOKa3bIBAIH CPABHUTEIHHO OJHMHAKOBYIO
CKOPOCTBIO ~ T'eHepallMi TMOMyJIAIWA B  SKCIIOHCHIMAIBHOW  (ase,
OJIMHAKOBYIO TIPOJIOJDKUTENLHOCTh (Pa3bl 3aMelUieHUs OaKTepHUanbHOTO
npupocta. CpeHue MoKa3aTed ONTHYSCKON MJIOTHOCTH B CTAIlMOHAPHOM
(haze B pa3BelieHHH UCCIIETyEeMOTO XBOWHOro komrurekca 1:15, 1:10 u 1:5
OBUTH HIDKE B CpaBHEHUH ¢ KOHTposeM (5,40+0,04 McF) — cooTBeTCTBEHHO
4,41+0,03 McF, 3,25+0,03 MCcF, 2,05+0,01 McF.

S. aureus B KoHIeHTpamuu Komruiekca MacissHO—3(HUPHOTO MUXTHI
cubupckoit 1:15, 1:10 u 1:5 peMoHCTpHpOBaJ MpPU COBMECTHOM
KYJIbTUBUPOBAHUN CHHIKCHHE ONTHYECKON IUIOTHOCTH B CTaHHOHapHOﬁ
(daze B cpaBHeHuu c KoHTpoiem (4,43+0,04 McF) mo 3,10+0,03 McF,
2,62+0,02 McF 1,93+0,02 McF cooTBeTCTBEHHO.

Ilpu wucnone3oBannu  Kommiekca MacastHO—-(UPHOTO — MHXTHI
cuOUpCcKoi B KynbType S. constellatus dhaza agantanuy npoaosmKanach 0
4 w4gaca, mocie KOTOpOH OaKTepHaJIbHBIH TPHPOCT B HCCICAYCMBIX
KOHIICHTPALMsIX HAmoMHHAN Oouibiie (ha3y YCKOPEHHOTO pOCTa, HO HE
OKCIIOHEHIMANbHY0.  [lokazaTenmn  ONTHYECKOW  IUIOTHOCTH  OBLTH
cymiecTBeHHO  Hike  KoHtponst:  1,81+0,02 McF,  1,00+0,01 McF,
0,58+0,01 McF npotus 2,24+0,02 McF.

OTMeueHO (yHTHUCTaTHUEeCKoe felicTBHe KoMriulekca MacisHO-
a¢upHOro nmuxThl cuOupckoi B Kynerype C. albicans. Bo Bcex obOpasnax
OTMEYasIoCh YKOpodeHHe (as3bl CTAMOHAPHOTO pocTa, M Oosee OBICTpoe
Havyano (a3pl OTMHpaHUs OakTepuanbHbIX momymsauuil. CpegHss
ONTHYECKas TIOTHOCTh KyJabTyphl C. albicans B npucytctBun Komruiekca
coctaBisna npu ero koHmeHtpamuu 1:15, 1:10 u 1:5 coorBercTBEHHO
3,00+0,04 McF,  2,91£0,03 McF, 2,50+0,02 McF (B  koHTpoie
3,56+0,04 McF).

BoiBoabl. CoBMECTHOE KyJbTHBHPOBAHHE MApOJOHTONATOTEHOB C
KomrmiekcoM MacistHO-3(pUPHBIM MUXThI CHOUPCKON CHHKAET ONTHUCCKYIO
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IUIOTHOCTh KYJBTYP KIMHHYECKHX H30JATOB IPH Pa3BEICHUU XBOWHOM
cyocraniuu 1:15-1:5 na 13,7-27,1% (A. actinomycetemcomitans), 18,3-
62,0% (F. nucleatum), 30,0-56,4% (S. aureus), 19,2-74,1%
(S. constellatus). ViccnenyeMplii XBOHHBIA KOMIUIEKC MOJABISET KYJIbTYPY
C. albicans B KoHUeHTpamuu 1:5, CHIKAs ONTHUYECKYIO IUIOTHOCTD
KYJIBTYpPBI TPHOOB B MUKPOOHOJIOTHIECKOM 3KcIepuMeHTe Ha 29,8%.

3AKOHOMEPHOCTHU JUHAMHUKHU PACITPOCTPAHEHHOCTH
OHKOTI'MHEKOJIOTMYECKOM ITATOJIOT UM

P.P. Asepuenko, /I.FO. Kapumona
QI'BY I'HL] ®MBL] um. A.U. Bypuasana ®MBEA Poccuu, 2. Mockea, P®

AkTyanbHocTh. OJHON W3 caMBIX NPEBATHPYIONIMX OCOOCHHOCTEH
MOPaKaeMOCTH  3JI0OKAYeCTBCHHBIMH  HOBOOOPA30BAaHHMSMH  HACEIICHUS
pa3BUTBIX CcTpaH B XX BEKE CTaJl0 3HAYUTEIIBHOE YBEIMUYEHUE
FOPMOHAJIbHO-3aBUCUMBIX OIyXOJIell penpoayKTUBHON CHCTEMBI >KEHILHH.
Ota TeHJEeHLUs COXpaHsAeTca U B HacTosAulee Bpems. Poct 3aboneBaemocTu
PaKoM TeJla MaTKH M SIMYHUKOB OTMEYEH B OOJIBIINHCTBE PAa3BUTHIX CTPAH.
AHanornyHas TEHAEHUUs mpociexuBaeTcss W B Poccun. Tonbko 3a
nmocnenaue 10 et 3aboiieBaeMOCTh pakoM Tella MaTkd B Poccum
yBenuumiack Ha 23,1%. Boicokuil yZenbHbIH BeC paka >KEHCKUX IOJIOBBIX
OpraHoB B CTPYKType oOOmeii OHKOJOTHYECKOH 3a00JeBaeMOCTH,
WHBAIMAHOCTH W CMEPTHOCTH JKEHIIWH, CTaOWIM3alusl CHIDKEHHS paka
IICHKN MAaTKH, POCT 3a00J€BAEMOCTH PAaKOM Tella MAaTKH M SUYHUKOB,
HECMOTpPSA Ha MHTEHCHBHYIO Pa3pa0OTKy HOBBIX METOJOB JAUArHOCTHUKU U
JIEYEHUS], CTaBAT ATy MATOJIOTHIO B psl HauOoyiee aKTyalbHBIX MPOOIeM
COLIMATBHOTO 3HAYCHUSI.

Leas uccienoBaHuA — BBIABUTH 3aKOHOMEPHOCTH B JIHHAMHUKE
pacnpocTpaHEeHHOCTH OHKOI'MHEKOJIOTHYECKOH MaTONIOTUH.

Martepuan u MeToAbl. BrIloHEH aHAN3 JaHHBIX OTEUYECTBEHHOU U
3apyOexHOI  JUTeparypbl, JNaHHBIX  OQUIHATIBHOH  CTaTUCTHKH
IN'ockomcraTa, Munsapasa Poccuu 3a nocineanue 10 ner. Mcnonbs3oBanuch
METOJBbl  ONMCAaTeJIbHOW  CTAaTUCTUKW,  AHAJUTUYECKHH,  aHanu3
JTUHAMAYECKHX PSAOB.
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Pe3yabTarsl ucciaenopanus. K 4nciry OCHOBHBIX 3aKOHOMEPHOCTEH
IMHAMHKH OHKOJIOTHYECKOW 3aboieBacMoctd 3a 10 5eT oTHOCHTCS
YCTOMYMBOE CHW)KCHHE 3a00JIeBAEMOCTH DPAKOM INEWKH MAaTKH, POCT
YacTOTHl paka Teja MAaTKd W SMYHAKOB, TECHACHIWSI K YBEIHMYCHUIO
3a00JIeBACMOCTU PAKOM BIIATaNuINa ¥ BYJIbBbl. CpEIHET0OJOBBIC TEMIIBI
mpupocta 3a00IeBacMOCTH PaKOM Tella MaTKH M SUYHHKOB B 2,6 pasa
MPEBOCXOMAT TEMIIBI CHIDKCHUS paka IIeHKH MAaTkh. BblsBieHHAsS
TeHAeHIwsT HOocuT moctoBepHbId (P <0,05) m ycToWumBBEIM XapakTep H
3aTparuBaeT TOPOJICKOE M  CelbCKoe HaceleHue. Mexay TeM,
3a00JIeBaCMOCTh  PakOM IIEHKH MAaTKH B  CEIBCKOH MECTHOCTH
MMOBCEMECTHO TMpeBhIMaNa 3a00JeBaeMOCTh B TOPOACKOH MecTHOCTH. B
MIPOTHUBOIIONIOKHOCTE  3TOMY, 3a00JIeBa€MOCTH pakOM Tela MAaTKH,
SIMYHUKOB, BJArajifilla W BYIBBBl BBIIIC Yy TOPOICKHX KCHIIUH. Temir
CHIDKEHHsI 3a00JIEeBAGMOCTH PAaKOM IIEHKH MAaTKH Y CEIIbCKUX KCHIIHH
OoJiee 3aMeANICHHBIH, YeM y TOPOJICKUX, & TEMIT TPUPOCTa 3a00JIeBAEMOCTH
PaKoOM STMYHUKOB OoJiee OBICTPBIA. Y TOPOJCKUX JKCHIIMH O0Jiee BHICOKHI
TEMIT TMPHUPOCTa 3a00JIEBACMOCTH pPAKOM Tella MaTkd. Pak MOJOYHOMN
XKeJIe3bl eKETroHO BhIsABIIeTCs Oosee deM y 50 000 poccuiickux >KEHIIHH,
MpU 3TOM MEpBbIM MUK 3a00JeBaéMOCTH HaOIIOAaeTCsi B BO3PACTHOM
niepuoge ot 40 mo 50 et

Iuku 3a6oseBaeMOCTH paKoOM MISHKH MaTKH paBHBI 40 rogam, pakoM
TeJa MaTKH, SMYHUKOB, Biaraauina U ByJbBbl — 50 romam. Hambomnbimit
pHUCK 3a00JIeTh PaKoM MICWKH MaTKH MPUXOAUTCS Ha Bo3pact 40-69 rer,
pakoM Tena MaTKH, Biaraivma u ByJabBbl 50-69 neT, pakoMm SUIHHKOB
50-70 ner. B muHaMHKEe IO TATWIETHSAM OTMEYAaeTCsl HEKOTOpOe
«IOCTAPCHUE» paka IICHKH MAaTKH, BYJIbBBI U «OMOJOXCHHE» paka
SIMIHUKOB.

370Ka4eCTBEHHBIC OIYXOJH SMYHIKOB BCTPEUAIOTCS Y JKEHIIUMH BCEX
BO3PACTHBIX TpYIN, HauuHas ¢ MiageHdectBa. B Poccum moms paka
SIMYHUKOB CPEIM BCEX 3IOKAYECTBCHHBIX HOBOOOPa30BaHMI KoIeOieTcs oT
3,2% (B 70 net u crapme) o 7,0% (8 40-54 roma) u 7,4% (B 15-39 ner).
[Tokazarens 3aboneBaeMOCTH AOCTUTaeT HauOojbinero 3HadeHus (37,8
ciydas Ha 100 000) B 70-74 roma. B crtpanax Espomneiickoro Coro3a
3a0oneBaeMoCTb 3TOH (opMoit paka cocrtaBisieT 9,6 cmydas Ha 100 000
KCHCKOTO HaceleHHs. DTO CTAaHIAPTHHIH YpOBEHb MHPOBOTO ITOKA3aTels,
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3HaunTenbHO OHa Bhime B Janun (13,8) u Actpunm (13,3). Cpenan ctpan
CHI' 3aboneBaeMoCcTh pPakoM SUYHUKOB cocTaBiseT 10,3 ciyuyas Ha
100 000 xemmmHa B Poccum, 9,3 — B Kazaxcranme. Beime
CPEIHEPOCCHICKOTO YpOBHS 3abosieBacMocTh B Aneiree, Kapadaero-
Uepkecun u Cankt-IletepOypre.

CMEpTHOCTh OT paka Tella MaTKH M SIMYHUKOB MMEET BBIPAKCHHYIO
TEHACHIIUIO K POCTY. 3aKOHOMEPHOCTh YBEITUYEHUS YPOBHSI CMEPTHOCTH OT
9THX 3a00JIeBaHUN TIPOSBIICTCS KaK CPEOH TOPOICKHX, TaK WM CpEeIn
CEeJIbCKUX IKEHIIWH. YPOBEHb CMEPTHOCTM OT paka Tela MaTKd B
TOPOJCKOW MECTHOCTH MAJIO OTJIMYANICS OT CeNbCKOU. [Ipu pake SUYHHKOB
9TH Pa3In4Ks BHIPAXKEHBI OOJIBIIE.

3a mepnon HaOMIONEHUST YPOBEHh MHBAIHMIW3ALNH JKEHITHH OT paka
MOJIOBBIX OpraHoB yBenuuuiicss B HesnoMm mno Poccum ¢ 5,3 na 10 000
B3pOCIIOro jKeHckoro Hacenenus no 6,6 Ha 10 000. MaxkcumanbHbIHN
YPOBEHb MEPBUYHOW MHBAJIMIHOCTH MPUXOAMUTCS HA BO3PACTHBIE T'PYIIIBI
55-59, 60-64 roxga u 65-69 ner.

B crpykrype nepBUYHON WHBATUAHOCTH JKEHUIMH BCJIEICTBHUE
3II0KAQUYECTBEHHBIX HOBOOOPA30BaHUI MOJIOBOH cdephl MpeBaIMpOBal pak
meiiku Matku (48,2+3,6). Ha BTOpoM MecTe pak Tenma maTku (38,6+5,3),
TpetbeM — pak suyHukoB (10,0+1,8), deTBeproM — pak Biaraiuina
(2,1£0,3), Ha naToM Mecte — pak BynbBHI (1,140,2).

Hecmotpss Ha Bc€ Bo3pacTaromie KOHTHHTCHTHI —HAacCeJCHUS,
MoJBEpraromuecss MpOPIIAKTHIECKUM OCMOTpaM ¢ IPUMEHEHHEM
IUTOJIOTHYECKOTO CKPHHUHTA, MPOIEHT aKTUBHOT'O BEISIBIICHUS OOJBHBIX
3JI0Ka4eCTBCHHBIMH HOBOOOPa30BaHUSAMH OCTAETCsl BeChbMa HH3KHM U Ha
CETONHANIIHUN JIeHb He MpeBbImaeT 6-8% oT uncna 3aboneBmux. JTOT
(dakT B 3HAYMTENHFHOH Mepe OOYyCIOBIIEH TeM, YTO paK IICHKH MaTKH
BCTpEYaeTcs B MIMPOKOM Bo3pacTHOM pauamnazone (ot 20 mo 70 ner m
CTapiie) M OXBAaT BCErO JKCHCKOTO HACEICHHS B TaKOM IIHPOKOM
BO3PACTHOM [IMANa30HE C MPOBEACHUEM €XKErOJHOTO IMTOJOTHYECKOTO
CKPUHHHTA MPAaKTUUECKH TPYIHO BEIOTHUM. UTO KacaeTcs MHAarHOCTHUKH
paka Tena MaTKU M SIMYHUKOB B HAYaJlbHBIX CTaIusAX, TO 3Ta 3ajaya eme
Ooyiee TpyaHA, T.K. CBA3aHA C YCIOKHEHHEM METOIUK OOCIEIOBAHUS TPU
MPOBEACHUU OCMOTPOB.
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3akirouenne. Ilporpeccupyromuii  pocT OHKOTHHEKOJIOIMYECKOH
3200/1€BaEMOCTHU SIBISIETCSl YCTAHOBJICHHBIM ()aKTOM U HE MOXET OBITh
OOBSCHCH YJIYUIICHUEM BBISBISIEMOCTH M PETHCTPAIlMU PaKa, CTapCHHUEM
HaceneHnsa. OH CBHIETEIBCTBYET 00 OTCYTCTBHH CKOJIBKO-HHOYZAB
3(peKTUBHBIX IyTell MepBUYHON mNpoduIakTuku. B cBs3u ¢ 3TUM
HEOTJIOXKHOM  3ajmadeldl  sABIAETCS  NOBBILEHHE  3()(EKTHBHOCTH
MPOQUIAKTUYECKUX OOCIIEIOBAaHUH Ha OCHOBE CHCTEMBI MEPONPUSATHH,
KOTOpBIE MOTJIN OBI BBIIEIHTH JIHI] C BEICOKMM PHCKOM 3a00JICBAaHHS PaKOM
LIEWKY MaTKH, TEJIA MATKH, SIMYHUKOB.

AHAJIN3 ®AKTOPOB PUCKA PA3BUTHSI OCTEOIIOPO3A Y
"KEHIIIMH MOJIOIOT'O BO3PACTA C JIUM®OMOIA
XOJKKUHA

K.M. Bagsikosa', F0.C. Kuraesa®

L @®rey I HI] ®MBI] um. A.U. Bypuazana ®MBA Poccuu, 2. Mockea, P®
> ®I'BOY BO YI'MY Munszopasa Poccuu, 2. Examepun6ype, PD

AKTYaJIbHOCTb.

M3BeCTHO, YTO 3CTPOTEHBI YYaCTBYIOT B Mporeccax (popMHpOBaHHUS
KOCTHOH TKaHHM, Ha0Ope KOCTHOW MacChl, a Takke MOJACPKaHHIO
MHHEpaJbHOr0 oOMEeHa W KOCTHOTO OanaHca B TEUEHHHM BCEro IEepHona
penpoxykTuBHOro y xeHuiuH [1]. He moaBepraercs COMHEHHIO U TOT
(akT, YTO CHIDKEHHE YpPOBHSA TIOJOBBIX TOPMOHOB B TEPHOA
MMOCTMEHOMAY3bl  BIMSET HAa  TPOLECCHl  PEMOJACIMPOBAHUS |
MHUKPOApPXUTEKTOHUKY KOCTHOW TKaHM, YTO TIPUBOJUT K CHIDKCHHIO
MUHEpaAIbHON TIOTHOCTH KocTHOM Tkanu (MIIK) u nmexutr B ocHOBe
(hopMHpOBaHUS OCTEONIOPO3a Y KEHIIUH CTAPILIETO BO3pacTa. DCTPOTEeHbI y
KEHIIUH MOJIOJIOTO BO3PacTa OKAa3bIBAIOT BIMSHHE Ha (pU3HOIOTHUECKOe
COCTOSIHWE KOCTHOW TKaHH, OJHAKO WX YMEHBIEHHE PAa3UYHOTO T'eHe3a
npuBouT K cHIkeHnto MITK u pa3BuTHio ocreonoposa [2].

Ha ceromHsmHu#i 1eHB 0CTEOMOPO3 MPEACTABIIAET COO0H aKTyaIbHYIO
mpo0ieMy COBPEMEHHOW T'eMaTOJIOTHH, Tak Kak JuMdonposudepaTHBHEIC
3a00NeBaHMs  SBIIIIOTCS  W3BECTHBIM  (DAKTOpOM  pUCKa  pa3BUTHS
BTOPUYHOIO OCTEOINOpO3a, B TOM YHCJIE€ Yy MOJOABIX HAlKMEHTOK C
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mamdomoit XomkkuHa (JIX), momyduBIIUX MPOTUBOOIYXO0JIEBOE JICUCHUE
[3].

Jlumpoma Xomkkuna (JIX) — 370kavecTBeHHOE 3aboJieBaHME,
KOTOpPO€ JOUAarHOCTUPYETCS dYalle y IHOJAPOCTKOB U MOJIOABIX JIOAeH B
Bo3pacte ot 16 no 35 ner [4]. Ilo maHHBIM Pa3IUYHBIX UCCIIEIOBATEICH,
CHIDKEHHE IIOKaszaTesliell MUHEpPaJbHOW IJIOTHOCTH KOCTHOM TKaHM [0
ocreonopo3a y mnauueHToB ¢ JIX, NOIy4yMBIIMX pa3HbIC BapUAHTHI
MaTOTEHETUIECKOU Teparny, BeIABIEHO OT 27-30% marneHToB [5].

HecMmoTpst Ha akTyaqbHOCTh NMPOOJIEMBI, OCTAIOTCA HE H3YUYEHHBIMHU
MEXaHU3MBbl Pa3BUTHs OCTEONOPO3a Y MOJOABIX JKeHIIUH ¢ JIX, mostomy
MPOBEACHUE 1ICTICHANIPABIICHHOTO CKPWHWHIA Ha BBISIBICHHE (DaKTOPOB
pHUCKa y MOJIOJBIX >keHIIMH ¢ JIX nmeer BaxxHoe 3HaueHue. K coxanenuto,
OCTEOIOpO3 UMEET OECCUMITOMHOE TE€YEHHE, CIIeI0BATEIbHO, BOIIPOCH! B
oTHomeHn! (akTopoB pucka cHikeHnss MIIK y 370l kareropun
nanueHTok ¢ JIX BecbMa akTyasbHBL.

Hear wucciaenoBanusi. BrissButh  (akTopel pHcKa  pa3BUTHSA
0CTEOIOp03a Y MOJIOJIBIX MALMEHTOB ¢ JuMpomMon XomKKHUHA.

MaTtepuajibl 1 MeTOABI UCCAETOBAHUS.

B nannoe ucciaenoBaHue Bouuld 33 KEHIIMHBI C yCTAHOBICHHBIM
IUarHO30M JIX (moaTBepxXaEH THCTOJIOTHYECKUM Hu
MMMYHOTUCTOXUMHYECKUM HccaenoBaHusaMu). Hons sxeHuwH ¢ JIX B
UCCIIelyeMON TpyMIe C BTOPHUYHOM MOCTIUTOCTATUYECKON ameHopeeu
cocraBwia 25 mamueHtoB (75%). O6cnenoBanbl 18 3M0pPOBBIX KEHIIHH C
COXPaHEHHbIM MEHCTpPYaJbHBIM LIMKJIOM, OTCYTCTBHE COILyTCTBYIOILUX
TUHEKOJIOTHYecKUX 3aboneBaHuii. Vcciiegyemple Tpynbl COIOCTaBUMBI 10
BO3PacTy M POCTO-BECOBBIM KpHTepusM. MeanaHa Bo3pacTa B TpyInax
cocrasmia 30 ner.

B rpymre xennmH ¢ JIX Hanbomnbinee komuuecTBo umeno IV craauto
3a0oneBanus (15 mauueHtok (46%)), Il cranguio — 11 nmaumentok (33%),
pexxe Bcrpevanach Il cragms — Bcero y 7 mamuentoB (21%). Bapuant
HOIYJSAPHBIA CKIIEpo3 nuarHocTupoBaH y 32 sxeHmuH (97%). Hammane
CUMIITOMOB UHTOKCHKAIIUK OTMe4eHO Yy 19 nmanuentok (58%).

IIpoBeneno m3ydeHue (HaKTOPOB PHCKA Pa3BUTHS OCTEOIOPO3a U €T0
OCJIOXKHEHUH € NIOMOILBIO AaHKETUPOBAHMS JKEHILUH UCCIEAYEMBIX IPYIII C
MOMOIIBI0  CHEMUaNbHO pa3paboranHoil aHkeTsl «Kapra wu3ydeHHs
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(akTopoB pucka mepenomMoB». K Bemymmm Qakropam prcka motepu
KOCTHOH Macchl Yy KEHUIMH OTHOCSATCS: IPEIIIECTBYIOUINE IePETOMBI
KOCTEi, OCOOCHHO KOMIIPECCHOHHBIC TIEPEIOMbI IO3BOHKOB; TIPHUEM
TIIOKOKOPTUKOUIOB JUIUTENBHBIN;, NEPENIOMBl KOCTEH Yy pOJMTENECH B
aHaMHe3e; HHU3KOe KOJIMYECTBO KalblUsl B palMOHE; KypeHHUe; IMpHeM
3aMECTUTEIBHOW TOPMOHANBLHOUW TEpamWd W HHTHOUTOPOB MPOTOHHOU
nomibel. Hamuume HeCKOIbKUX q)aKTOpOB PpUCKa Yy XKCHIIUHBI MOJIOJOTO
BO3pacra YBEJINYHUBAET pucK pa3BUTHU 0CTEeO0Iopo3a u
HU3KO3HEPTeTUYECKUX MEPETOMOB.

PesyabTatsl. [IpoBeieHO aHKETHPOBAaHHUE KEHIIUH, YYaCTBYIOIINX B
JTAHHOM HCCJIEIOBAaHUH, YTO MO3BOJIMJIO HaM MPOAHAIU3UPOBATH BEAYIIIHE
(aKTOpPHI pHCKa Pa3BHUTHSI OCTEOIIOPO3a U €0 OCIIOKHEHHH, TOKa3aHHEIC B
tabmune 1.

Ta6auua 1 — GaxTopsl pyUcKa pa3BUTHsI OCTEOIIOPO3a B UCCIETYEMBIX
rpymnax

I
pynna I'pynna
NalHEHTOK C
DakTOpPbI pHCKA . NANHEHTOK p
aumpomoit KORTDOS
XoaKKHHA P
Hanu4ue nepenoMos B 12 uenoBek 3 yenoBeka p=0,083
aHaMHe3e (36,4%) (16,7%)
[IpepriBanue MeHCTpyalui 25 yenoBek 0 yenoBek p=0,001
Ha CPOK /10 6 MecsI1eB (75,8%) (0 %)
Huskuit ypoBens usnueckoit 7 4enoBek 1 yenosek p=0,006
aKTHBHOCTHU (21,2%) (5,6%)
Huskuit ypoBeHnb 4 yenoBeka 6 denoBek p=1,000
yIOTpeOICHNs KalbIIns (12,1%) (33,3%)
DaKT KYDEHHS 15 yenoBek 9 venoBek p=0,372
P (45,5%) (50%)
Ipuem 32 yenoseka 0 genoBex p=0,001
TTFOKOKOPTHUKOCTEPOUIOB (97%) (0%)
IIpuem nHrUOUTOPOB 33 yenoBeka 0 yenoBex p=0,001
MIPOTOHHOM TTOMITBI (100%) (0%)
IIpuem 3amecTuTENBHHOM 13 uenoBek 8 uenoBex p=0,331
TOPMOHAJIBHOH Tepanuu (40%) (44%)
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Kak BugHO 13 Tabmuie! 1, B rpymme xeHmuH ¢ JIX moctoBepHO Harme
MOBBIIIAET PUCK PA3BUTHUS OCTEOIOPOTHUYECKOrO Ipoliecca NPUMEHEHUE
TIIOKOKOPTUKOUAOB B COCTaBe  MPOTOKOJOB  XHMHOTEPANUd |
WHTHOUTOPOB MPOTOHHOW MOMITBI B COCTaBE COMPOBOIUTEIHHON Teparuw,
YTO B COBOKYINHOCTH OIPEACNSET TOBBIIMICHHBIA pPHCK Ppa3BUTUA
HU3KO3HEPT€TUYECKUX MEPETOMOB.

Jde@umut 3CTPOreHOB y MOJIONBIX KeHIMH ¢ JIX, Momy4YuBIINX
MaTOT€HETUYECKYIO Teparnuio, BKJTIOYAIOIIYIO LIUTOCTATUYECKUE
rnpenaparbl M TIIOKOKOPTUKOWIBI, NMPUBOAUT K Pa3BUTHIO BTOPUYHOU
MOCTIUTOCTATUYECKON aMEHOPEU, UTO SBISETCS BaKHBIM (PAKTOPOM pHCKa
cHmkennst MIIK. Pa3zButue BTOpUYHON aMEHOPEM Y KEHIIUHBI MOJIOJO0TO
Bogpacta ¢ JIX ormeueno y 25 mnaunueHToK (75%), MOMYyYMBIINX
MIPOTHBOOITYXO0JIEBOE JieueHUe. MIHBIMU Cl0BaMH, pa3BUTHE Yy MAIUEHTOK
Mosoforo Bo3pacta ¢ JIX paHHEW BTOPUYHOM aMEHOpPEH 3HAYUMO
MOBBIIIAET PUCK Pa3BUTHUSI OCTEOIIOPO3a.

3HaunMbIM  QakTopoM pucka cHuxkeHuss MIIK sBnsercs Huzkas
(uznyeckas akTUBHOCTb, CIIOCOOCTBYIONIAS CHIDKEHHIO KOCTHOM MacChl U,
CJIEIOBAaTENIbHO, TIOBBINIAET PHCK Pa3BUTUSA  HU3KOIHEPreTUYECKUX
MepesioMoB. Y TMalMeHTOK MOooforo Bo3dpacta ¢ JIX, momydmBHIMX
MIPOTUBOOIYXOJIEBYIO TEPaNui0, OHO OOYCJIOBJIEHO BbBIHYXIESHHBIMHU
OTPaHWYEHUSMH B CBS3M JJIUTEIbHBIM MEPHUOJIOM TOCHHUTAIM3ALUU H
HeoOxomumocThio mpumeHeHus [IXT. Takum obOpazom, B Tpymme
nagueHTok ¢ JIX cpaBHUTENbHO uyalle, 4eM B TIpyIIe CpaBHEHUS,
IMarHOCTUPYETCS HHU3Kask (U3NIecKast akTUBHOCTD, KOTOpask MOKET UMETh
MaTOr€HETUYECKOE 3HAaYCHHE.

JIOCTOBEPHBIX pa3IH4Hil MO CIEAYIOMIM (pakTopaM prcKa pa3BUTHS
OCTEOIOpPO3a: IEPEIOMEI B aHAMHE3¢, HI3KOE ITOTPEOJICHAE KAIBIHA, (PaKT
KypeHHus, a TaKKe IpUEeM 3aMECTUTEJIbHOM TI'OpPMOHAJIbHON Tepamuu B

HCCIIEIyeMBbIX I'PyIIax He OTMEUEHO.
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3akaioyenne. Y Monoaepix okeHmuH ¢ JIX, momyumBmInX

MATOTCHETHYECKYI0 TEpaIuio, pa3BUTHE BTOPUYHON aMEHOpEeW U HHU3KOU

(bU3NYEeCKON aKTHBHOCTU SIBIAIOTCSA BAXKHBIMH MPEIUKTOPAMH CHIDKEHHS

MUHEpaNbHOM IUIOTHOCTM KOCTHOM TKaHW. [pyrumMu 3HaYMMBIMH

(hakTopamMu puCKa pa3BUTHS OCTEONOPO3a Y JaHHOU KaTeropyuu MalueHTOK

¢ JIX sBugercss mpueM TIIIOKOKOPTUKOMIOB M MHTHOUTOPOB MPOTOHHOM

nommbl. [lomydeHHble JaHHBIE TIO3BOJIAIOT — BBINEIWTH  OCHOBHBIC

MPEAUKTOPE (POPMHUPOBAHUS OCTEOINOPO3a, ONPEIHCIHTh HEOOXOIHUMOCTh

CBOEBPEMCHHBIX IPO(UIAKTHYECKUX MEPOIIPUATHH.
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E. A. Tlpackypanunii / ApXWBb BHYTpeHHEH MemuiwHbl. — 2023. —
Ne 1. - C. 36-45.
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TPEXMEPHOE MATEMATHYECKOE MOJEJIMPOBAHUE
®YHKIUOHAJIBHBIX HANIPSI)KEHU B TIPOTETUYECKHX
KOHCTPYKIIAAX

M.P. BepcaHOBal, 9.A. OrnecoBa', A.A. TToros',
P.V. Bepcanos’, 3.C-C. Xy6acs’

"orepyr HI] ®MDBI] um. A.1. Bypnazana ®PMBA Poccuu, 2. Mockea, PD
> @I'BOY BO Yeuenckuii 20cyoapcmeentuiii yHusepcumen
um. A.A. Kaowiposa, e. I posnviii, PO

AKTyaJbHOCTh MHOTOJIETHUI OMNBIT HCIHOJB30BAHUS JEHTAIbHBIX
AMITJIAHTATOB B Ka4yeCTBE OMOP HECHEMHBIX M CHEMHBIX MPOTETUYECKUX
KOHCTPYKIIMI  BBISBHJI CIy4ail TIOJIOMKHM KakK TPOTE30B, TaK W
WMIUIAHTATOB, HECMOTPS Ha BBICOKYIO TIPOYHOCTh HCIOJIB3YEMBIX
KOHCTPYKIIMOHHBIX MAaTEPUATIOB-TUTAHA U KEPAMUKH. DTO MOXET OBITh
CBS3aHO C TMEperpy3kod KOHCTPYKIIMM Ha WMIUIAHTATaX BCIIEACTBHE
HEaJIeKBaTHOTO KOHCTPYMPOBAHMsI TPOTE30B Ha MMILIAHTaX, BBIOOpA
KOHQUTypallii W KOJIMYECTBA OINOPHBIX HMIUIAHTATOB, CIIOKHBIX
OMOMEXaHMUYECKUX YCIOBUI (DYHKIIMOHUPOBAHUS UMIIJIAHTATOB.

BBuny TpymoeMKocTH M 3aTpaTHOCTH OPTONEAMYECKOTO IJICYCHHS C
WCIIOJIb30BAHUEM HMMILJIAHTATOB, B TOM YHCJIE MOBTOPHOW WMIUIAHTAIIUH,
aKTyaJbHBIC WCCIICIOBAHMS NMPUYMH U MyTeH MPOQUIAKTHKH Teperpy3KH
HMIIJIAHTATOB.

Lesb ucciief0BaHUs: dKCIEPUMEHTAIBHOE H3yYeHHE HaIlpsDKEHHO-
Je(hOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMHM «UMILIAHTAaT-a0aTMEHT-
KepaMHu4ecKasi KOpPOHKa» B YCJIOBUSAX TPEXMEPHOW MaTeMaTH4eCKOM
MOJIEITH.

Marepuana u MeTOIbI HccaenoBaHus. B HacTosiee Bpemst HanboJee
WH()OPMATUBHBEIM CIOCOOOM aHaIM3a HANPsHKEHHO-Ie()OPMUPOBAHHOTO
COCTOSIHHS 00BEKTa JI000r0 pasMepa M KOHPUIypamuu CUHUTAETCS
TpeXMEpPHOE MaTeMAaTHYECKOEe MOJAEITUPOBAHNE BEIMYMHBI HANPSHKEHUH B
KKIO0H TOUKE 00BEKTa, BO3HUKAIOIIUX TPU NPUIOKEHUH Harpysku. Kak
MPaBUJIO, MOJENHUPYETCS BEPTHUKAIHHOE W HAKJIOHHOE HalpaBieHHE
HArpy3KH IOJ pa3HbIM YIJIOM K BEPTUKAIBHOW ocu 0OBekTa. BemmumHa
Harpy3Ku COOTBETCTBYET €CTECTBEHHOMY YCHJIMIO TIPH OCYIIECTBICHUH
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¢yuKIH. TOYHOCTH MaTEMaTHYECKOH MOJENH OTPaKaeTcs KOIHISCTBOM
y3JI0B aHaju3a HaIpsDKEHUH BO BCceM 0oObeMe MOJEIH, COOTBETCTBHUEM
pa3MepoB W CJIOEB MaTepHalioB (TKaHEH) MOJAENH ECTECTBEHHOMY
MPOTOTHIY, BBEACHHEM B pacueThl TOYHBIX (PU3NKO-MEXaHUUECKUX
CBOWCTB MaTepuasioB U TKaHed. CylIecTBYIOT psij CleHUATU3UPOBAHHBIX
MporpamMM HMIIOPTHOTO M OTEUYECTBEHHOIO MPOM3BOJACTBA IJIsl aHAIM3a
HaNPsHKEHHO-TIe(OPMHUPOBAHHOTO COCTOSHUS OO BEKTOB.

Hns aHaJn3a HaIPsDKEHHO-1e(hOPMHAPOBAHHOTO COCTOSIHUSA
BHYTPUKOCTHOTO JEHTAIBHOIO HMMIUIaHTaTa (B cOOpke ¢ abaTMEHTOM M
MOKPBIBAIOIIEH KOPOHKOH MM pa3feiabHO B YINOMSHYTHIX KOMIIOHEHTaX)
MPOBEACHO TPEXMEPHOE MaTeMaTHYeCKOEe MOJCITUPOBAHUE HAIMPSHKEHHO-
ne(opMHpPOBAaHHOTO COCTOSIHUS TUTaHOBOT'O HMIUIaHTaTa c
ucroyib3oBanueM mporpamMmbl  SolidWorks moj  BepTUKanbHON H
HaKJIOHHOW Harpyskax (1moj yriioM 45 rpaaycoB) KOPOHKH Ha MMIUIAHTATeE.
TuTaHOBBI WMIIAHTAT C TUTAHOBHIM a0aTMEHTOM M KEpaMHUYeCKOM
KOPOHKOH pa3Melnajcs B CeIrMEHTE HIKHEH 4enrocTd; UIMHA U TUaMeTp
uMITIaHTara Opmi 11 MM 1 3 MM, TOJIIMHA KOPTHKAIBHON Kocth 1,1 Mm.
Harpyska cooterctBoBana 100 H. Pa3smepHsie u ¢H3UKO-MEXaHHIECKUE
CBOICTBAa MOJIENIM COOTBETCTBOBAIM CTAaHAAPTHHIM 3HAUEHHSIM: MOJIYJb
YOPYrocTd THUTaHAa, KEPaMHUKH, KOPTUKAJbHOW M IOPUCTOH KOCTH —
116 000 MITa, 200 000 MITa, 20 500 MIla, 3 500 MIla; xo3ddurment
Ilyaccona — 0,32; 0,22; 0,32; 0,34. Ilomy4ueHHble UHTETpalIbHbIC
HanpspkeHus (1o kputeputo Museca) npencrasisuiuck B MI1a.

PesyabTaThl uccaenqoBanuii. BepTukanbHo HanpaBiieHHas Harpyska
150H BbI3bIBajia MHTErpalibHble HANPSDKEHHS B COOPHOM KOHCTPYKIMH
«AMIUTaHTaT-a0aTMEHT-KepaMuieckass  KOPOHKa» C  MaKCHMaJbHOU
BenmuuHo# 75,163 MIla (Tabmuia). DTi HanpsHKEHUS JTOKATH30BAIKCH IO
OKKJIFO3UOHHOHM IMOBEPXHOCTH KOPOHKHA. B KepaMudyeckoll KOpOHKE
ykazanHbele HampspkeHus (75,163 MIla) ¢ OKKJIIO3MOHHOW IOBEPXHOCTH
cHmxanuch 10 39,944 Mlla B BepxHed NOJOBMHE KOPOHKH; OCTAJIHHOU
00BeM KOpPOHKH HCHBIThIBAN HampspkeHus 4,728 MIla. B abarmenTte
MaKCUMaJlbHbIE HANpPSOKCHUS JIOKAJM30BajJIMCh B IIaXTe HUMIUIAHTaTa
(26,826 MIla), a Takke 1O HIDKHEMY Kpam Yycrynma abarMeHTa
(23,678 MIla). B camMoM wWMIDIaHTaTe MAaKCHMalbHbIC HANPSHKEHUS
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BenmunHON 19,975 MIla ucnbIThIBaCT CHApyXW TMpHINEEYHAs] YacTh, a
TaKXe JHO IaxTel uMIuianTara (17,529 MIla).

Tabauua — BennunHa MakCUMaNbHBIX HAPSHKEHUH B THTAHOBOM
JICHTaJIbHOM MMIUIAHTATE U MOKphIBaroIIei KoHCTpykiuei (Mlla).

OdJsiacTh aHaIU3a BepTukanbHasi Harpy3ka HaxJionnasi Harpy3ka
Koncrpyxuust B coopke 75,163 302,193
Kepamuueckast kopoHka 75,163 145,974
AbaTMeHT 26,826 302,193
HmnnanTtar 19,975 255,799

HaxyoHHast Harpys3ka IpH TOH K€ BENWYMHE CHIBHO YBEJINYMBAIA
HanpsOKeHUs B KOMIIOHEHTaX HMIUIaHTaTa M U3MEHsUla KapTUHY
pacnpeneneHus HaIpsHKEHUH. MakcumanpHbie HaIpsHKEHUS
JIOKAJIM30BAIUCh € MIEYHOH M SA3BIYHOM CTOPOH KOHCTPYKUHMH Ha
HMMIUTaHTaTe (COOTBETCTBEHHO BEKTOPY HArpy3KH).

B cOopHOIT KOHCTPYKIUH HAIIPSHKCHUS YBEIWIUBAINCH B 4 pa3a — 10
302,193 MIla, cMemasich K HHXKHEMY Kparo ycTyma a0aTMEHTa; KOHTaKT
abaTMeHTa ¥ WMIUIAHTaTa MoJBepkeH HanpsbkeHusm 201,499 MIla. B
HCKYCCTBEHHON KOPOHKE MaKCUMAaJIbHbIE HANPSHKCHUS YBEIIMYUBAIHCH B 2
paza (mo 145,974 MIla), cMmemasick B 30Hy Kpas KOPOHKH; BEIIIEC Kpas
KOPOHKM M TIO OKKIIFO3MOHHOH MOBEPXHOCTH HAMPSKEHHUS COCTABIISIIH
98,898 MIIa.

B abarMeHTte cTemeHb yBENHMUYCHHS HanpspkeHHH Opima B 11 pas
(302,193 MIla), kOTOpBIE COXpaHSIIM JIOKATH3AIUI0 — HIDKHHA Kpau
ycTyna a0aTMeHTa; Jpyrue 30HBI abaTMEHTa — YCTyl M B INIAXTe
MMITIaHTaTa UCIBIThIBaIN Hanpspkenus 203,906 MITa.

B camom wummnaHTate mox JeHCTBUEM HAKJIOHHOM Harpysku
HaIpsDKeHHS yBEMMYUBAIHCH B 13 pa3 (255,799 MIla), mokaan3oBamch 1o
Kpalo miIaTGopMbl HMMIUIAHTaTa; BEpPXHAA IIOJIOBMHA HMIUIaHTaTa
noJiBepkeHa HanpsbxeHusaMm 172,055 MITa.

BrIBOABI

1. BeprukanbHas  Harpy3ka  BHYTPUKOCTHOIO  JEHTAJIbHOIO
WMIUIAaHTaTa BBI3BIBAET MaKCHMAallbHbIE HANpPSDKEHUS M0 OKKIIO3MOHHOM
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MOBEPXHOCTH KOPOHKM Ha WMIUIAHTATC WM HEBBICOKHE HAIPSHKCHUS B
abaTMEHTe U UMIDTaHTaTe (Haunboee BBIPaKCHHBIC B IAXTE UMIUIAHTATA U
CHAPY’KU IIEHKH UMIUIAHTATA).

2. HaknoHHas Harpy3ka HWMIUIAHTATOB 3HAYUTEIHHO YBEITHUUBACT
HampsDKeHWs B HMIUIAHTaTe, abaTMEHTe M KepaMHUYeCKOH KOpOHKe
(cootBercTBeHHO B 13, 11 1 2 pa3), cMemas MakKCUMabHbIC HATIPSDKCHUS B
00J1aCTh KOHTAaKTa UMIUIAHTaTa, a0aTMEHTA U Kpasi KOPOHKH.

3. Bennmunna (QyHKOMOHANBHBIX HANPsDKEHWH B MMIUIAHTATE,
abaTMEHTe M KOPOHKE He JOCTHraloT MpeJeNioB MPOYHOCTH TUTaHA H
KEePaMUKH.

HACTABHUYECTBO B MEJUIIUHE, KAK Y®®EKTUBHBII
MEXAHUW3M NTHHOBAIIMOHHOI'O PA3BUTUA

H.K. I'putmna, H.®. Hlnnsankoa, U.B. Bobposuy

@I'BY I'Hl] ®MFL] um. A.U. Bypuasana ®MFA Poccuu, 2. Mockea, P©
@I'BHY «Hayuonanvuwiit HUU 0b6wecmeennozo 300po6wsi

umenu H A. Cemawroy, 2. Mockea, P®

@I'RY «llenmp sxcnepmu3svl U KOHMPOJSL KAYECMBA MeOUYUHCKOU
nomowu» Munszopasa Poccuu, . Mockea, P®

MHHOBAallMOHHOE PAa3BUTHE METULMHBI U 3APABOOXPAHEHUS — 3TO
HauboJyiee ONTHUMAJbHBII MyTh KapAWHAIBHOTO YIYYIIEHUS 3J0POBBS U
KayecTBa KHU3HM HacelleHHs. VIHHOBAaIMOHHBIM IHIpoLecc, Kak 4acTb
HAy4YHO-TEXHUYECKOTO mporpecca, HYX/1aeTcs B pa3BUTOI
HHpaACTPYKType B BHAE IOCTYHHOCTH COBPEMEHHOTO OOOPYIOBAaHUS U
TEXHOJIOTUH, 3HAaHUH M HABBIKOB CIELMAIKMCTOB-MHHOBATOPOB. PeleHue
BOIPOCAa MO TIIOATOTOBKE BBICOKOMPO(ECCHOHANBHBIX —CIICIHAIHCTOB
SBIISIETCS 3aJadeid He TOJBbKO Ui MEIAMLMHCKUX BY30B, HO M I
MEIMLMHCKUX OpraHU3alUi, peaau3youuX HHHOBALMOHHbIE TEXHOJIOTUI
B neueOHOM mponecce. CerogHs OoiblIoe BHUMAaHUE B METUIIMHCKOM
cO00IIIeCTBE YAETACTCS HACTABHIYECTBY IS CIICIIHAIACTOB, HAUMHATOIITHX
TPYJOBYIO JIeSITeIbHOCTBIO. [Mockonbky JTaHHBIH MEXaHU3M
npoecCHOHATbHON  aanTallil  MOJIOABIX  CHEHUANIICTOB  HWMEET
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3HAYUTEIBHBI HCTOPUYECKUI OMBIT NMPUMEHEHHS C BBICOKUM YPOBHEM
3¢ GEKTUBHOCTH B HAIICH CTPaHE U 32 PyOEkKOM.

W3ydeHHBII HAMH ONBIT HACTABHUYECTBA IOJTBEPXIAET BBICOKYIO
MOTpeOHOCTh MOJIOJBIX CIEIMATUCTOB B HACTaBHUKE WJIM KypaTope
(87,4+4,2 ciryyaeB Ha 100) B nuie 6oJiee OMBITHBIX KOJUIET HA HAYAILHOM
stame paboTHl TOCie TpyaoycTpoiictBa [2]. B wacTHOCTH, B pamkax
peanuzaiuu  npoekta «Pa3BuTHE KaJpOBOTO IOTCHIMANA CTOJHYHOTO
3JIPaBOOXPAaHEHHS» BBITIOJHEHBI UCCIIEIOBAHMS MO OIIEHKE HEOOXOIUMOCTH
CUCTEMBl HACTABHUYECTBA B MEAULIMHCKUX YUPEKICHUAX roposia MOCKBEI.
B xonme mnpoBeneHHBIX HCCIEeNOBaHUM BbIABIEHO, 4To 12,1% Bpaueit
TIOJIMKJIMHUK YK€ 3aHUMAIOTCs HaCTaBHUYECTBOM, U 31,2% cnernuanucToB
— corjacwimch OBl CTaTh HACTaBHUKaMHU. Pe3ynbTaThl 3KCIEPTHBIX
WHTEPBBIO  CBHUIETENBCTBYIOT O  IOJOXKUTEIHLHOM  OTHOILEHHUH
MEAMIIMHCKOTO COOOIECTBa K CHCTEME HACTaBHUYECTBA, KAK MHCTPYMEHTY
pa3BUTHs KaJpOBOrO IMOTEHIHala B MEIWIMHCKUX OpraHuzanusix. B
MOJNIb3y BHEJApPEHUs, JHOO0 pacIIUpeHUs HAaCTaBHUYECTBA BBICKA3aJHChH
49,3% Bpaueit u 37,8% cpeaHero MeIUIIMHCKOTO nepconana. bomnee toro,
pe3yabTaTaMu WCCIIeIOBAaHUM OTMEYeHa 9KOHOMHYECKAs
1enecooOpa3HOCTh  MPUMEHEHHs  HacTaBHHYECTBa. (P (HEKTUBHOCTD
BHEJIpEHUs] Mep aJanTallud Mpd TPYJOYCTPOHCTBE CHEIHAINCTOB
ompeneNsieTcss COKpalleHueM JAeuuuTa KagpoB MpHU IOBBILIEHHOM
TEKy4eCTH, M OTCYTCTBHEM HEOOXOAMMOCTH pacxoJ0oBaTh BpeMs U
CpEeJICTBa Ha IMMOUCK U 00yUYE€HUE HOBBIX COTPYTHUKOB.

[IpoBeaeHHBIN HAMU aHAJIM3 OMBITA HACTABHUYECTBA BBISBUI HAJHMUUC
00BEKTHBHBIX MPOOJIEM MPAKTHUECKOTO MPUMEHEHHUS TaHHOTO MEXaHH3Ma
B MEIWIMHCKHX OpraHu3auusax. BBUAY OTCYTCTBHA 3aKOHOAATEIbHOM
0a3bpl CHUCTEMbl HACTaBHHYECTBA B POCCHH, MOXHO TOBOPHTH, YTO OHO
HOCUT HWHUIMATUBHBIA XxapakTep. OOecneunBaiOlIUM MEXaHH3MOM
BHEJIPEHMsI HACTAaBHUUYECTBA JIOJDKHO OBITh IMPAaBOBOE YCTAHOBIICHHE
MOHATHH  «Bpa4Y-HACTABHUK», «MOJIOJIOH  CHEIMAIUCTY, <JIUI0, B
OTHOIIICHHH KOTOPOTO OCYIIECTBIISACTCS HACTABHUYECTBO», MPABOBOU
CTaTyC YYaCTHUKOB JAHHOTO MPOLIECcca, UX MpaBa U 00S3aHHOCTH, a TaKXKe
TpeOOBaHMA K MEIUIMHCKMM OpraHM3alusM, B KOTOPBIX MOXKET
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OCYIIECTBISICTCS HACTABHUYECTBO. YCIIEX HACTaBHMYECTBA B OTPOMHOIA
CTCIICHU 3aBHCHUT OT TOI'O, KTO 6y,1:[eT BBICTYIIaTb B POJIM HACTaBHUKA.
Kpurepun oTbopa crnennaaicToB Uil BBINONHEHHS (YHKIHMH HAaCTaBHHUKA
JIOJDKHBI BKJIIOYATh YPOBEHb NMPO(ECCHOHATBHON KOMIIETCHIINH U OLCHKY
COITMATBHO-TICUXOJIOTHYECKOTO  [TOPTpPETa JAaHHOTO COTpyxHHKA. It
CIICLMAIIUCTA, PACCMATPHBAEMOT0 B POJIM OYIyIIEro HaCTABHHUKA JIOJKHBI
YUYUTBIBATBCA HAJIUYUC JIMACPCKUX  KA4Y€CTB, KOMMyHI/IKa6eJ'ILHOCTI/I,
aBTOPHTETa CPeI KOJUIET, YPaBHOBEIICHHOCTH, MO3UTUBHOI'O HACTPOS H
T.II. B MeToaM49ecKux peKoMeHauusaX Mo OpraHu3aliy HaCTaBHUYECTBA B
YUPSKASHUAX  3[paBOOXpaHEHHs,  Hpenrojiaraercs  BO3MOXHOCTb
po(heCcCHOHANBHOM MOATOTOBKH u JIOTIOJTHUTEIEHOT O
mpodeccuoHanbHOTO  00pa3oBaHUsl Bpaya-HACTABHHKA C OCBOCHHUEM
WHTEpaKTUBHOTO oOpa3oBarenbHOro Moxnymsd. OpHod W3 mpobiem
3(pEeKTUBHOIO  HACTABHMUYECTBA  SIBIAIOTCS  pa3paboTKa  CHUCTEM
MaTepHaJIbHOr0 W HEMaTepHaIbHOTO CTHMYJIMPOBaHWS HACTaBHUKOB. B
JaHHOM Clly4ae CTaHOBHUTCS aKTyaJbHOW 3aja4ya OLEHKH pe3yJbTaToB
paboThl HACTaBHMKA M KPUTEPHUH OLIEHMBAHMS ero JesTenbHocTH. Pabora
o0 M3YUYCHUIO PE3YJIbTATUBHOCTU HACTaBHUKA Tpe6yeT KOMIIJICKCHOI'O
noaxoxa. [IpuHMMas BO BHHUMaHME, YTO MOCPEICTBOM HacCTaBHHYECTBA
MPOUCXOAUT YCKOPEHHUE Ipolecca NpopecCHOHATBLHOIO CTAHOBICHHS JIMLI,
HAYMHAIOMIMX TPYAOBYIO JIESATENBHOCTh, 3()(EKTUBHOCTh HACTaBHHUKA
MOXKET OLICHUBATHCA Ha OCHOBC yiay4duieHus YPOBHHA OCBOCHUA
Npo(eCCHOHANBHBIX ~ KOMIIETEHIMH  HACTAaBIAEMBIX  CIICLMAJIHCTOB,
YTBEPKAEHHBIX MPOGECCHOHATBLHBIMY CTaHAapTaMu. [Ipu 3ToM, ycrenrHas
JeSTENIbHOCTh HACTABHUKA MOXET pPacCMAaTPHBATBCA KaK BO3MOXKHOCTB
JaHHOTO COTPYIHHMKa IIPHOOPECTH OIBIT PYKOBOACTBA, TEM CaMBIM
dbopMupysl KaJpOBBIH pe3epB B CHCTEME YIPABICHUS MEIUINHCKOM
OpraHU3alHH.

TakuM 00pa3oM, B XOJ¢ HACTAaBHHYECTBA PELIAIOTCS CIICAYIOLIIE
3amaun: B cepe TOBBILEHUS NpodeccHOHATN3Ma (HOPMUpPOBAHHUE
mepexoma OT 3HAHWA K HAaBBIKAM W yMEHHSM, OT (hOpMHUPYIOMIHXCS
HAaBbHIKOB — K IIPOYHBIM YMEHHUsSM, OT IPOYHBIX YMEHUH — K
BBICOKOKBATA(UIIPOBAHHBIM NIEHCTBHUSM; B OOJIACTH HOPM COOJIOJCHUS
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TPYIOBOTO  KOJUIGKTHBA —  BBIPa0OTKa  JAUCHUIUIHHHPOBAHHOCTH,
OPraHW30BaHHOCTH W  HAaBBIKOB  COOJNIONCHUS  MPaBWI  TEXHHUKH
0€30IIacHOCTH, BOCHPHSTHS EIUHBIX JJISI BCErO IEPCOHANA JEIOBBIX
LIEHHOCTE, MPUBUTUS HPABCTBEHHBIX YCTOCB W TPAIUIMHA KOJUIEKTHBA H
ap. [1]

B Hacrosiimee BpeMsi HAMU MPOBOAMTCS HAyYHOE HCCICIOBAaHHE, B
X0JIe KOTOPOTO Ha OCHOBAHWHW BBISBICHHBIX IPOOJIEM B OpraHU3aIluN
poheCCHOHATFHON alanTalliil MOJIOJIBIX CIIEIUATUCTOB, CYIIECTBYIOIINX
HEJOCTaTKOB B HOPMATHBHO-IIPAaBOBOM PEryJIMPOBaHUHM HACTaBHUYECTBA B
MEIHMIMHCKUX OpraHu3alMiax M NPOPecCHOHATBHON MOATOTOBKH JIHII,
HAUYMHAIONIMX TPYAOBYIO JESTEIbHOCTh HA OCHOBE OLEHKH HX
npodecCHOHATIBHBIX KOMIeTeHnui, Oyaer pa3paboraHa, anpoObupoBaHa U
BHEJIpeHa OpraHU3allMOHHAsl TEXHOJIOTUS OCYILIECTBIICHHSI HACTABHUYECTBA
JUIS OTOr0 KOHTHHTEHTa JIMI, OLIEHEHa €€ pe3yJbTaTUBHOCTh C
WCIOJb30BAHUEM, TNPEAJIOKEHHOH HaMH  CHUCTEMBl KpPUTEpHUEB H
MOKa3aTelei.

Buenpenue 3¢ EeKTUBHBIX MEXaHU3MOB HAaCTaBHUYECTBA
MPUMEHUTETIbHO K MEAMIUHE U 3IPaBOOXPAHEHHIO — 3TO BO3MOXKHOCTB
KaJIpoBOro odecreyeHus: 06e3 CHIDKEHHs KayecTBa MEIUIIMHCKON MOMOIIY,
COXpaHeHHe HAyYHBIX TpaIUIHT, (dhopmupoBanue LIKOJIBI
mpoeCCUOHABHOTO ~ BOCIUTaHMA M HMHHOBALIMOHHOTO  Pa3BUTHS
MEAMIIMHCKUX TEXHOJIOTHH.

CHuCOK MCN0JIb30BAHHBIX MCTOYHHKOB:

1. TenynsuoBa, H.C. HacrtaBHuuyecTBO Kak ycioBue 3(QeKTHuBHOTO
yIOpaBI€HUS  MEAMLUMHCKUMHM  OpraHu3alusMd B OOJIacTH
cromatoiorun / H. C.TenynsnoBa, M. T.TlenynsHoB // VYuensle
3anucku  OpIJIOBCKOrO TOCYAapCTBEHHOro yHuBepcutera. Cepus:
I'ymanurtapuslie u couumanbibie Hayku. — 2016. — Ne 2 (71). — C. 205-
210.

2. Maxkapos, C.B. Hayuynoe o0ocHOBaHHE COBEPILIEHCTBOBAHUS
KaJIpOBOM TIOJIMTUKH B 3/paBOOXpaHEHWH CcyObekTra Poccuiickoit
®denepanuu: aBroped... auc. nok. Hayk (3.2.3) / MaxkapoB Cepreit
Buxroposuu. — Mocksa: 2023. — 48 c.
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PA3BPABOTKA U BHEJPEHHUE B KIMHUYECKYIO IIPAKTUKY
KOMIBIOTEPHO ITPOT'PAMMBI 151 OITPEEJIEHUS
INPOCTPAHCTBEHHOI'O IIOJIOKEHUSA NTEHTAJBHBIX

HUMIIVIAHTATOB

I0.B. boromonoa, M .1O. Caaxsn, 11.B. Benbmakuna

OFY3 I[IOMI] ®MBA Poccuu, e. Husxcnuii Hogeopoo, PO
@I'BOY BO «Ilpusonicckutl ucciedo8amenbCKuil MeOUYUHCKULl
yHueepcumemy» Munzopasa Poccuu, e. Huoxcnuii Hoézopoo, P®

BBenenune. KayecTBO KM3HU SABISICTCS BaKHEHIIMM WHTETPajbHBIM
MoKaszaTelsieM, ONpeAeSomnM  dPQPEKTUBHOCTh JieueHUs [1-4], u B
HacToslllee BpeMss B  CTOMATOJIOTMM  HAKOIUIEH  3HAYUTEJIbHBIN
KIIMHUYECKUI ONBIT OPTONECIUYECKOTO JICYCHUS YaCTHYHOW W TIONHOM
morepu 3yO0OB C NPUMEHEHHWEM [JEeHTAIbHbIX HMMIUIAHTATOB, YTO
3HAYUTEIbHO YIy4lllaeT KayecTBO XHU3HM HauueHToB [5]. OpHako, Mo
MHEHHIO MHOTHMX aBTOPOB  CpPEIHUM CPOK  (YHKIHOHUPOBAHHSA
MOCTOBHMJHBIX IPOTE30B C ONOPOM Ha UMIUIAHTaThl 3HAYMTEIbHO HUXKE,
YyeM JUIi OJUHOYHBIX KOpPOHOK [6]. IlpuumHON mnporpeccupyrouei
pe30pOIHy MePUUMILTAHTATHONH KOCTHOW TKaHU B 00JIACTH MOCTOBHIHOTO
mpoTe3a MOXKET ObITh HE TONbKO (YHKUIMOHANbHAs Teperpyska
HUMIUIAHTATOB, HO W HEJOCTATOYHAS TOYHOCTh M HANEKHOCTH (pHKCAINN
HMIUIAaHTaUMOHHOro 1mpote3a [7]. [lpuMeHeHue BHHTOBOrO crocoda
(uKcanm MOCTOBHHBIX MPOTE30B 0€3 yueTa HAKJIOHA WMIUIAHTATOB IO
OTHOLIEHHIO K JAPYr JAPYrY TOBBIIAET BEPOSTHOCTH HECOOTBETCTBHS
KOHTPYSHTHOCTH TIOBEPXHOCTH HHTepdeiica «UMIUIaHTaT — a0aTMEHTY,
YTO B CBOIO Ouepelb CHOCOOCTBYET BO3HUKHOBEHHIO 3HAYMTEIBHOTO
BHYTPCHHETO HANpPsDKCHUS, KOTOpPOE TIepelacTcs Ha MMIUIAHTAThl H
MPUJIETAIONIYI0 KOCTHYIO TKaHb, BBI3bIBasl €€ HEKOHTPOJIHPYEMYIO
pe3opommto [8-9]. Takke MHHUMAIIbHOE PACXOXKICHUE OCEH MMILUIAHTATOB
MOXXET TPHUBECTH K HEBO3MOXHOCTH YCTaHOBKM WM, Hao0OpoT,
3aKIMHMBAHUIO KOHCTPYKIMM B monoctu pra [10]. OrcyrcrBue
ABTOMATH3HPOBAHHOTO CIOCO0a OmpeneeHuss (paKTUIECKOTO ITOJIOKCHUS
WMIUIAHTATOB B TPEXMEPHOM MPOCTPAHCTBE KOCTHOW TKAHW 3aTPYyIHSET
paboty 3yOHOro TexXxHMKa M  Bpada-CTOMaToyiora oOpToleAa B
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00OCHOBAaHHOM BBIOOpE TNPHUMEHEHHUS BHHTOBOTO CIOCO0a (hUKCAITUH
MOCTOBUIHOU KOHCTPYKIIMH C OTIOPOY HA ICHTAIbHBIC IMILIAHTATEI.

Ilear pabotel. PazpaboTaTte U BHEIPUTh B KIMHUYCCKYIO MPAKTHKY
KOMITBIOTEPHYIO MPOTPaMMy TSI ONPEIOCNICHHS IIPOCTPAHCTBCHHOTO
MOJIOKEHUsI ICHTAIbHBIX UMILIAHTATOB.

MatepuaJj u MeTOABI HCCIETOBAHUSI.

IIporpamma janst  ompeneneHuss MPOCTPAHCTBEHHOTO  TOJIOKEHUS
YCTaHOBIICHHBIX MMIUTaHTaTOB OblTa Ha3zBaHa Hamu «STL Read & Calcy,
peanr30BaHa Ha HWHTEPIPETHPYEMOM sI3bIKEe TpOrpaMMupoBaHus Python
(Bepcum 3.9.13), mnst cozmanms rpaduvecKoro WHTEpdeiica moab30BaATEINS
ObUTa WCTONB30BaHA OOEPTKA Hal TrpaduueckuM QpeiiMBopkoM QtS s
si3plka  mporpammupoBanus  Python  PyQt5  (Bepcum  5.15.9),
ucnojb3oBaiguchk oubnuoreku NumPy (Bepcun 1.21.5), numpy-stl (Bepcun
3.0.1), Matplotlib (Bepcuu 3.5.2) 1 UX 3aBHCHUMOCTH.

Hamu 6but0 mpoBeneHo opTonenuueckoe jedeHne 106 manueHToB ¢
MIPUMEHEHHEM BHHTOBOTO CIOC00a (PUKCAINH MOCTOBHIHBIX KOHCTPYKIIHI
C OImOpOH Ha UMIDIAHTAaTHL. BceM mnamueHtam OBUIO  ONIpENEIICHO
MPOCTPAHCTBCHHOE TIOJIOKECHUE YCTAHOBJICHHBIX HMIUIAHTATOB W IIPU
noMomu JOIIOJIHUTCIBHBIX METOJOB HMCCICAOBAHUA 6]>IJ'H/I HaﬁﬂCHLI
KPUTHUYECKUE YIIIBI MEXIY WMIDIAHTaTaMH, MPH KOTOPOM MpHUMEHCHHE
BUHTOBOH (pHKCAIMU C X YPOBHs OyJIeT MPUBOINUTE K PE30POLIUH KOCTHON
TKaHU B O6J'IaCTI/I HUMIIIIAHTATOB.

PesyabraTnl. Ilporpamma mpemHazHadeHa Uil IUTAHHPOBAHWS
cocoba (uKcaMy TPH HM3TOTOBICHUM MOCTOBUIHBIX KOHCTPYKIIHH C
OIOpON Ha HMMIUIAHTAThl. DYHKIMOHATBHBIE BO3MOXKHOCTH MPOTPAMMEI
«STL Read & Calcy mo3BONAIOT MPOBOAWTH AHAIN3 U PEOAKTHPOBAHUE
¢aiutoB.stl, mpencraBisonMe  cOOOM  CErMEHTHI  WMILIAHTATOB,
MoJlydeHHble TiyTeM 3D-CKaHMpOBaHUSI HYENIOCTed WM MOJENeH ¢
NpeABAPUTENIFHON  (uKcanmedl  CKaH-MapKepoB B  YCTaHOBJIICHHBIC
MMIUIaHTaThl Wi aHamord. OCHOBHOM 3ajayeil IporpamMMbl SIBISIETCS
ABTOMATHYECKOE ITOCTPOCHHNE MPOJOIBHBIX OCEH CErMEHTOB MMILIAHTATOB
U BBIYHCJICHHE YIJIa MEXIy HUMH. B ToM umcne unTepdeiic mporpaMmmel
MO3BOJIICT TPOCKTHPOBATh HEOOXOAWMBIH YTONl U PACCTOSHUEC MEKIY
MIPOAOJbHBIMUA OCAMU CETMCHTOB MMIIJIAHTATOB B ClIy4dac HGOGXOI[I/IMOCTI/I
IU(GPOBOTO MOACTHPOBAHNS KIMHUIECKON CUTYaIIHH.
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3aki04eHne W BBIBOABI. Pa3paboTaHHas HaMu IpOrpamMma HMeeT

KIIMHUYCCKYI0 3HAYMMOCTD B INIAHMPOBAHHUU OPTOINCANYCCKOIO JICUCHUS C

OHOpOﬁ Ha UMIIJIAHTAThl C IOMOIIBIO MOCTOBHUIHBIX KOHCprKHHﬁ, a TaKXKeE

CHOCO6CTByCT COBCPIICHCTBOBAHUIO METOAUK TIPUMCHCHHUA BHHTOBOI'O
crocoba (bHKcaIII/II/I HMMIUIaHTaHUOHHBIX IPOTE30B.

Cnucox HCNO0JIb30BAHHBIX HCTOYHHKOB:

KagecTBO MEIMIIMHCKOM IIOMOIIM — COBPEMEHHBIE AacHeKTHl /
M. B. Epyruna, W. JI. Kpom, I'. H. Boukapésa [u np.] // T'nmaBBpau. —
2019. — Ne 8. — C. 40-44.

[IporaocTHyeckoe BIMSHUEC HEKOTOPHIX (PAKTOPOB pHCKa HAa KaYeCTBO
JKU3HU TIALIMEHTOB TOCTI€ SHAOMPOTE3HPOBAHUS Ta300€APEHHOTO
cycraBa / A. B. PemetnukoB, H. A. Xynomwn, B. H. Slkumos [u ap.]
// Meauuunckuii BectHuk CeBepHoro Kaskaza. — 2022, — T. 17. —
Ne 3. - C. 277-280.

Abaesa, O. 1. KagecTBO XM3HU MAIMEHTOB, NEPEHECIINX ONEPAIUIO
no TpaHciianTanyu movku u nedenu / O. I1. Abaera, C. B. PomaHnos,
E. H. Ps6oBa // Ilpodunakruueckas memuumua. — 2020. — T.23. —
Ne 1. - C. 121-126.

ITaBnos, C.B. Couuosoruss MEAUIUHBL TEHAEHIUU U BEKTOPHI
passutus / C. B. [1asnog, O. I1. AGaesa // ConMoJIorusi MEAUIIUHBL. —
2019.—T.18.—Ne2.—C. 128.

CaaksH, M. 10. PazpaboTka u BHepeHHE UHTETPATHBHOTO TIOJX0/1a K
TUIAHUPOBAHUIO M OPTONECAMYSCKOMY JICUCHHIO T'CHEPATN30BaHHBIX
3a00JIeBaHMI TTApOJIOHTA: aBTOped. IUC. ... TOKT. Mel. Hayk (14.01.14)
/ Caaksan Muxaun FOpbseBuu. — TBeps, 2017. —314 c.
KJIMHUKO-pEHTreHOIOTNIecKasi OIEHKA COCTOSHHUS HMIUIAHTaTOB C
HECHEMHBIMHU KOHCTpYKIMsamu B muHamuke 3a 20 et / E. E. Onecos,
A. C. UBanos, P. C. 3acnagckwuii [u ap.] / MenuiuHa S5KCTpeMaTbHBIX
cutyarmid. —2021. —T. 23. — Ne 4. — C. 29-33.

CpaBHHTEIBHOE MaTEMaTHYECKOE MOJCITHPOBAHUE TPOYHOCTHBIX H
Ie(GOpMAIMOHHBIX MapaMeTPOB METAIOKEPAMHYECKAX KOPOHOK C
BUHTOBOW M IIeMEHTHOH ¢ukcanueil k umiantatam / B. H. Onecona,
C. U. Ay6unckuii, J1. A. bponwreitn [u np.] // Kybanckuii Hay4dHbIH
MeIUIMHCKUH BecTHHK. — 2013. — No 6 (141). — C. 140-142.
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8. MoHnakos, 1. B. Knuauko-QyHKIIMOHATBHOE 000CHOBaHHE
MPUMCHEHHSI JCHTAIbHOTO BHYTPUKOCTHO-HAKOCTHOTO MMILIAHTATa B
YCIOBHAX JepUIMTAa KOCTHOM TKaHW YeNIOCTCH: IucCepTamus ...
KaHJumaTa MenuiuHckux Hayk: 14.01.14 / MonakoB [Imutpwii
BsiuecnaBoBuu; PI'BOY BO  «Camapckuil  rocyJapCTBEHHBIH
MEIUIMHCKUA ~ YHUBEPCUTET» MHHHUCTEPCTBA  3IPaBOOXPAHCHHUS
Poccuiickoit ®enepannu. — Camapa, 2018. — 157 c.

9. HerartuBHoe BIHSHHE MHOTOKPAaTHOM (uKcaruu abaTMeHTa Ha
YpOBEHb KpaeBOM KOCTM B 00JacTW HMIUIAaHTaTa: MeTa-aHalu3 /
T. Kyrysuc, ®. IN'omamu, [I. Peitnonsac [u ap.] / PERIO 1Q. — 2018. —
Ne 29. - C. 75-85.

10. Tlpore3mpoBanue ¢ OMOPOM HA WMIUIAHTATHL: IDIAHUPOBAaHHE OT
pe3yibTata: IUIAHUPOBAHUE, TMPOLECC JIEUEHHs, BbDKMBAEMOCTD
UMIUIAHTATOB M TPOTE30B, ICTCTUKA, (YHKIHA, 3yOOTCXHHUYECKHUE
texHonoruu / llltedpan Bonbdapt, coaBTopel Conke Xapaep, Cren
Paiix [u ap.]; mepeBoguuk [c anrnuiickoro]| A. OCTpOBCKHIf; HAYIHBIE
penaktopsl nepesoxa H. baxypunckuii [u np.]. — MockBa [u ap.]:
A30Oyxka, 2016. — 701 c.

INPOMEKYTOYHBIE PE3YJIbTATBI OHEHKHA
BHYTPUCYCTABHOI'O BBIIIOTA B KOJIEHHOM CYCTABE Y
HAIIMEHTOB INIOCJIE IVIACTUKHU IIKC METOJ1IOM
BUOUMIIEJAHCHOI'O AHAJIM3A

A.C. Camoiinos, A.C. Ymuaukos, M.H. Bennuxko,
H.B. PrutoBa, A.B. Boapos, A.B. IlItypmun

@I'BY I'Hl] ®MFEIL] um. A.U. bypnazana ®MBEA Poccuu, 2. Mockea, PO

AKTyalbHOCTb. BHYTpHUCYCTaBHOH BBINOT KOJIEHHOTO CyCTaBa — 3TO
Ype3MepHOe CKOIUICHHE JKUIKOCTH BHYTPH CYCTaBHOW Karcyibl. [laHHoe
COCTOsIHME HaOJII0JaeTcs IOC/e OINEpPaTUBHOIO JIEYEHUS KOJEHHOTO
CycTaBa, TaKkXe MOXeT OBIThb CJEICTBHEM OTBETHOM peaklUWd Ha
peaOWIMTAlIMOHHYIO HAarpy3Ky IIOCJI€ OINEepaTHBHOTO JIEYEHUS WU
yKa3bIBaTh Ha IIaTOJIOTHYECKOE COCTOSIHHE, IPOHCXOAAINEee B CYCTaBe
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(TpaBma, apTpUT, CHHOBHT U JIp.). [l OIIEHKH BHYTPUCYCTABHOTO BBIIIOTA
KOJIEHHOTO CyCTaBa TOCJI€ OINEpPaTHBHOTO JICYCHUS ‘‘TIIACTHKHU TepeaHei
KpecTOOOpa3HON CBSI3KM~ MBI PEIIMIM INPUMEHHTh U OMpPOOOBaTH METO[
JIOKAJIbHOTO OMOMMIICHAHCHOTO aHaiau3a. BbMA wim OHoNIOrHdecKui
AMIIEIaHC — 3TO CIIOCOOHOCTH OMOJIOTHYECKON TKaHW MPEMSTCTBOBATH
aneKkTpruueckoMy TOKy. CyTh MeToza 3aKiiouaeTcs B TMEPBYIO Ouepelb B
OIICHKE KOJIHYECTBA KUIKOCTH B OMOOOBEKTE, TaK KaK UMEHHO JKUIKAs
cpelia Co371aeT aKTUBHYIO COCTAaBJISIONIYIO0 POBOIMMOCTH. [t m3MepeHus
AMIenaHca  OHMONOTHMYECKHMX  OOBEKTOB  TpeOyeTcs  CHeluaibHOE
YCTPOMCTBO — OMOMMITETAHCHBIN aHAIM3ATOP.

Henb. AHanu3 NOTyYEHHBIX JaHHBIX MPH OIIEHKE BHYTPUCYCTABHOTO
BBHIIIOTAa B KOJIGHHOM CYCTaBe IMOCHe MJIACTUKU TepeaHeil KpecTooOpa3Hoit
CBSI3KH METOJIOM JIOKQJIBHOIO OMOMMITETAHCHOTO aHAJIN3a.

Matepuanbl u MeToabl. lccnemoBanue mnpoxonwio Ha 0ase
OTZEJICHHSI CIIOPTUBHOM TPABMAaTOJIOTUU U CHOPTUBHON MeauuuHbI OI'BY
I'HIl ®MBII um. AWM. bypnazsna ®MBA Poccuu. B uccnegosanuu
yuyacTBoBaio 43 denoBeka. McciiemoBaHwe — BKIIOYAIO0 B ceOs
OMOWMITCIAaHCHBI ~ aHaJ W3 JO0 OlepaTHBHOro JedueHus “TlmacTuku
TepeIHel KPecToOOpa3HOU CBSI3KK ™, a TAKXKE MOCIEe HA Pa3IMYHBIX 3Tarax
peabunuranuoHHoro nevyeHus. BUA Obul BIOTHEH HA OMOUMIIETaHCHOM
aHanmu3aTope OOMEHHBIX ImporeccoB M coctaBa Tena ABC — 02
“MEJACC” ¢ nOJMCerMEeHTHOM MHOIrO4acTOTHOW TexHonorueit. Jlns
JIOKAJIbHOTO  OHMOMMIICHAHCHOTO OOCIeAoBaHUsA O00JACTH  KOJCHHBIX
CYCTaBOB AJICKTPOJbl TEPEMEIAIUCh B COOTBETCTBYIOIIYIO OOJIACTb.
OOcnemoBaHue BCeTJa BBINOJIHAJIOCH YTPOM JO TpUeMa TMHIIA B
MOJOKEHUH TalueHTa Jéxa Ha cnuHe. [lepen mporenypoil BRIIOIHSIOCH
WCCIIEIOBAHUE AHTPONIOMETPUYECKUX JaHHBIX (POCT, BEC, OKPY>KHOCTH
Taluu, OKPY)XXHOCTh OEnep, OKpPYXHOCTh 3amsicTbs). [lpouemype
npeamecTBoBasl 10 MUHYTHBIM OTABIX B HCXOJHOM IOJIOKEHUU.

PesyabraTel. llpu TedeHum peaOWIMTAIMOHHOTO TMepuona Oe3
OCIIOXKHEHUH,  OTHOIIEGHHE  COMPOTUBJICHUS  370POBOM  HOTH H
OTIEpUPOBAHHON BO3Bpamiaioch B Kopuaop HOpMbl Ha 60-80 cyTkm
(OTHOIIICHHE OINEPUPOBAHHONW KOHEYHOCTH K 370POBOH MPHOIIKAIOCH
K 1).
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Fpa(bnqecxoe OpeaACTaBJICHUEC PE3YJIbTATOB HUCCICAOBAHUA
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ITpu 3a)UBIEHUU C OCIIOKHEHMSMH BO3BpAllCHUE B KOPUIOP HOPMBI
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BriBoabl. KOHTpodb 3a BHYTPHUCYCTaBHBIM BBIIOTOM B KOJCHHOM
CycTaBe II0CJIe ONIepaTUBHOIO JICYSHUS SBIISIETCS COBPEMEHHON Npo0IeMoii
peabmIUTaIMOHHOr0 Mpormecca. Pasymeercsi, 3To TpeOyer pa3paboTku
9p(dEeKTUBHBIX M  MPOCTBIX ~ METOAOB  KOHTPOJS 338  XOIOM
BOCCT@HOBHTEJIBHBIX IIPOIECCOB C LEJIbI0 €KEJHEBHOTO MOHUTOPHHTA.
[Tony4eHHbIe HAMH JaHHBIC OMOMMIIEIAHCHOIO aHaJIn3a B ONEPUPOBAHHOM
KOHEYHOCTH CBHJIETENILCTBYIOT O 3HAYMMOM HApacTaHWM OTeKa IOcle
onepanuy. DUKCHPYeMBIH OTEK B OCHOBHOM CBSI3aH C YBCIMYCHUEM
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o0beMa BHEKJICTOYHOM JKUIKOCTH (YEM MCHBIIE CONPOTHUBICHHE B
CerMeHTe, TeM OoJjbllle B HEM CBOOOIHOHN *kuukocTh). Ilpu HopManbHOM
3aKMBJIEHUU BO3BpAIllCHHE B KOPUIOpP HOPMBI TpoucxoauT Ha 60-80

CYTKH.

1.

CHmcoK UCnoJib30BAHHBIX NCTOYHUKOB:

Clinical assessment of effusion in knee osteoarthritis-A systematic
review / N. Maricar, M. J. Callaghan, M. J. Parkes [et al.] // Seminars
in arthritis and rheumatism. — 2016. — V. 45. — Ne 5. — P. 556-563.
Accuracy in detecting knee effusion with clinical examination and the
effect of effusion, the patient's body mass index, and the clinician's
experience / A. M. Ulasli, F. Yaman, O. Dikici [et al.] // Clinical
rheumatology. —2014. — V. 33. — Ne 8. — P. 1139-1143.

Bioelectrical impedance method to determine postoperative swelling
of the knee joint / H.Boers, W.Hamada, L.Lindeboom,
W. van der Weegen. — 2022.

Reliability and precision of single frequency bioelectrical impedance
assessment of lower extremity swelling following total knee
arthroplasty / B.J.Loyd, K.Burrows, J.E. Forster [et al.] //
Physiotherapy theory and practice. — 2021. — V. 37. — Ne 1. — P. 197-
203.

Huxonaes, /I. B. Jleknuun mo OwouMIIEIaHCHOMY aHalW3y COCTaBa
tena uenoBeka / JI. B. Huxonaes, C.II. lensikamuna. — MockBa:
PUO HHNNOU3 M3 P®D, 2016 — 152 c.

Khalil, S. F. The theory and fundamentals of bioimpedance analysis in
clinical status monitoring and diagnosis of diseases / S. F. Khalil,
M. S. Mohktar, F. Ibrahim // Sensors (Basel). — 2014. — V. 14. — Ne 6.
—P. 10895-10928.

buoumnenaHcHbli aHaMKU3 cocTaBa Tena yenoseka / J[. B. Hukonaes,
A. B. CymupHos, U. I'. bobpunckas [u ap.]. — Mocksa: Hayka, 2009. —
392 c.

Estimation of total body and extracellular water using single- and
multiple-frequency bioimpedance / R.V.Patel, J.R. Matthie,
P. O. Withers [et al.] / Ann Pharmacother. — 1994. — V. 28. — Ne 5. —
P. 565-569.
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OLIEHKA COCTOSTHUSI OPTAHA CJIVXA TIPH
YKCTPEMAJILHOM 3BYKOBOM BO3JIEICTBUH METOJIOM
UMIEJAHCOMETPUM HAPYKHOT'O CJIYXOBOT'O
MPOXO/JIA

U.A. Becenosckuii, C.B. Jlpo3nos

@I'BY I'HI] ®MFL] um. A.U. Bypnaszana ®MBA Poccuu, e. Mockea, P®

Hns U3yUYCHHS BIIUSTHUSA Pa3IUYHbBIX TPaBMHUPYIOIIUX
(3KCTpeMasbHBIX) BO3JICHCTBUH HAa COCTOSIHHE OpraHU3Ma  SIBISCTCS
BaXHBIM  HCIIOJNIB30BAaHUE  PA3IMYHBIX ~ METOAMYECKHMX  ITOJXOJIOB.
Hacrosmas skcnepuMeHTansHas paboTa MpeacTaBiIsSeT YacTHBIN Ciydait
KOHKPETHOTO BO3/EICTBUSI Ha OpraH Cilyxa U OLEHKH €ro COCTOSHHS C
MTOMOIIBI0 METO/Ia HMIIEJAHCOMETPHH.

Lenp HacTosIIEero MccieloBaHUS — OLEHUTh B DKCIIEPUMEHTaxX Ha
KpPOJIMKaX COCTOSIHUE CIyXOBOW CHCTEMBI B pe3yJbTaTe TPaBMHUPYIOLIETO
3BYKOBOT'O BO3ACUCTBHUS C MOMOIIBIO PETUCTPALMY UMIIEJAHCA HAPY>KHOTO
CI[yXOBOT'O TIPOX0/1a IByXMHUKPO(OHHBIM METOJIOM.

Pabora Obuia mpoBenena Ha 40 MOJOBO3PENBIX KPOJUKAX HOPOIBI
CoBerckast IWHIIILIA. Y ONBITHBIX )XKUBOTHBIX (15 )KUBOTHBIX) CO3/1aBajH
OJHOCTOPOHHMH TpaBMAaTHUYECKUN pa3pblB OapabaHHON MEPEMOHKH MYTEM
PE3KOr0 TIOBBIICHWS MABJICHUS B HApyXXHOM CIyXOBOM HpOXOJE Kak
MOJZIelb TPaBMbl CIYXOBOM cuCTeMbl. Perucrpauuio aKyCcTHUECKOro
pediexca OCYIIECTBISIN 70, HOCIE M uYepe3 CYTKH IOCIE BO3ICHCTBUS
nyTéM (uUKcauuM MMIIEAaHCA W PE30HAHCHBIX YacTOT Hapy)KHOTO
CIIyXOBOT'O TIpoXo/Jia (PHUCYHOK 1).

[TomyyeHHble 3HaueHUs cpa3y M 4Yepe3 CYTKHU I0Cie BO3AECHCTBUS
CpPaBHUBAJIM Ha HAIUYHE CTATUCTHYECKH 3HAYUMBIX PA3MUYUN M MPHU UX
OTCYTCTBUM OO0benuHsu. IlpoBepky Hamuuusi paspblBa U APYTUX
W3MEHEHHH B CIYXOBOH CHCTEME OCYIICCTBISIM uepe3 CYTKH Mociie
BO3JICHCTBUS ITyTeM NaTOMOP(OIOTHIESCKOTO HCCIeNoBaHus. JlaHHBIE 10
xapakrepuctukam umnenanca HCII mnpencraBnenst B Tabiuue 1 B
¢dopmate M+c. B kadecTBe mokaszareneil MMIIETAHCHBIX XapaKTEPHCTHK
WCTIONIB30BAaHBl  3HAUeHHS pe3oHaHCHBIX wactoT (fy wm  foamax),
OTIpeIeTICHHBIX M0 MaKCUMyMy K03((HUIMeHTa NOTIoMmeHus (aMax) U 110
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PaBEHCTBY HYIIO pPEAaKTHBHOW KOMIIOHEHTHI
MoKa3aTend MHUHMMyMa 4acToThl pe3uctanca f(Rmin) u ero 3HaueHue

(Rmin).

SBIIAIOTCSA 6e3p33MCpHLIMI/I BCIIMYMHAMM.

HMIIEJIaHca,

Pucynok 1 — Perucrpanus akyctiuueckoro pediekca

a TakKxXeE

Koadpdumment mnormomenus (omax) u  pesucranc (Rmin)

Ta6auna 1 — CpenHerpynnoBbie 3HaYEHU [TOKa3aTeIe nMIiejaHca
Hapy>KHOT'0 CIIyXOBOI'O IIPOX0J1a P Pa3IUYHBIX COCTOSHUSIX OpraHa

ciyxa
MapameTpsl
I'pynna i
Fy, I'n Famax, I'n aMax f(Rrrf:: n), Rmin
Kontpons 320,22+0,56 | 320,6+0,66 0,95 298,4+2,81 1,3
PaspriB
Oapabannoit | 334,08+0,96* | 332,74+0,15%* 0,96 320,34+2,27* 1*
MEPENOHKH
Otut 340,02+0,16*| 340,12+0,52* 0,93* 323,4+3,21* | 1,26+0,01
Ilpumeuanue: * -  HaJM4YMe CTAaTHCTHYECKM 3HauMMbIX orTimumid  (p<0,01)

10 CPAaBHEHUIO C KOHTPOJIBHOM IpyNIoil mo kpureputo ManHa-YUTHI
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AHanyM3 JIaHHBIX, CBHIETENBCTBYET, YTO IIPH HAIUYMU HapyLICHHUH B
CIyXOBO#l CHCTEeMe, NMPEACTaBICHHBIX B BHAC BOCMAJCHHS HJIM paspbiBa
OapabaHHON NEPENOHKU, 3HAYCHHs HMIICJAHCAa HAPYXHOTO CIyXOBOTO
HPOXO0Ja CTATUCTUYECCKY OTIMYAIOTCS OT KOHTPOJIBHOH IPpyHIibl. ITOT (akT
yKa3bIBaeT Ha BO3MOXHOCTD JIMArHOCTHKY HAaJIM4HS MOPAKEHUS CIIyXOBOMH
CHCTEMBI ¥ KPOJIMKOB IIyTEM COOTHECEHHMS MONYYaeMbIX HAMHU 3HaYCHHIT CO
CpeIHHMM TI0 BBIOOpKE, a TaK k€ Ha BO3MOXXHOCTH BXOJIHOTO KOHTPOJIS
’KUBOTHBIX Ha HAJIMYKE y HUX BOCIAICHUS CPEIHETO yXa.

Takum o6pasom, peructpamus umnenanca HCII y  KHMBOTHBIX
IBYXMHKPO(QOHHBIM METOAOM, MO3BOJIUT OLICHUTH COCTOSHHE OpraHa
CllyXa U BBIIBUTH HAapyLIEHWs, BO3HUKAIOIIME NPHU IOPAKEHUU CIYXOBOU
CHCTEMBI, a TAKXKE OCYIIECTBUTH BXOJHON KOHTPOJIb )KUBOTHBEIX.

POJIb TPUAJIBI TUTOKUHOB (IL-25, IL-33, TSLP) B
IMATOI'EHE3E AJVIEPTUYECKOI'O PUHUTA

K.B. Bunorpapgosa, 1.I1. IIunosckuii, M.M. Karanosa,

E.J. Tumotuesuy, I'.b. Ilacuxos, M.P. Xautos

@I'BY “T'HI] Uncmumym ummynonoeuu” ®MBA Poccuu, e. Mockea, P@

Annepruueckuii punut (AP) — BocmanurenbHoe 3aboieBaHUe
CJIM3UCTON OOOJIOYKU HOCOBOW TOJIOCTH, OT KOTOporo crpanaet ao 30%
Hacenenust Eponsl n 20% wnacenenust Poccuiickoit ®Denepanuu. OTa
MAaTOJOTMS HAHOCHT 3HAYMTENBbHBIA SKOHOMUYECKUH ymiepO, a y 40%
manueHToB ¢ AP BmocnmeacTBUM  pa3BHBaeTcss  Oojee  TKeNoe
WHBANHAM3NpYyIomee 3aboneBanue — OpoHxmanmbpHas actma. Poct
3a0omeBacMoctd AP mpomoipkaeTcss HECMOTPS Ha  CYHICCTBYIOIINE
MOJIXOBI K TEPAIHH, II03TOMY aKTyaJIeH TIOMCK HOBBIX CIIOCOOOB KOHTPOJIS
JAHHOTO 3a00JIeBaHMUI.

C BHeApeHNEM MOJICKYJISIPHO-OMOIOTUIECKUX METO/IOB UCCIICIOBAHUS
HAKOIUIEHO MHOYKECTBO JOKA3aTEIbCTB yYacCTHs SITUTEIHANBHBIX KIETOK
PECIIMPATOPHOTO TpakTa H BBIACISEMBIX HMMH IPOBOCIATHTENBHBIX
mutokuHoB (IL-25, IL-33 u TSLP) B matoreneze AP.

Henb padoTsl: riccnenoBanre poiu Tpuaasl uToknHoB (IL-25, 1L-33
u TSLP) B marorenese AP.
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B 3apauu uccnenoBaHus BXOAUT:

1. CopoekTupoBath U CUHHTE3UpOBaTh MoJieKysl MUPHK, criocobnble
crenuduIecku MoAaBisATh dKcnpeccuro IL-25 u TSLP, a Taxke u3y4uTh
X OHMOJIOTMYECKYI0 aKTHBHOCTH B 3KCIEPHUMEHTax in vitro. MoJekyisl
MuPHK, cynpeccupytomme I1L-33  wmblmm, Obuid  co3gaHbl |
BepU(DULUPOBAHBl HAIIMM HAayYHBIM KOJUIEKTUBOM B HNPEIBLAYLIUX
HCCIIEIOBAHUSAX.

2. V3yunth H3MEHEHHE OKCIPECCUU IMTOKUHOB, MPOLYLUPYEMBIX
SMUTEINATIBHBIMU KJIETKAaMH HOCOBOU MOJIOCTH Y MBILIEH, MOCIe HHAYKLIUN
Yy HHUX 3KCIIEpUMEHTaJbHOro ajuieprudeckoro punura (AP). [Inga storo
OyZeT UCTIOJIb30BaHA PaHEee CO3JaHHasl HAIIMM KOJUIEKTUBOM Mozenb AP y
MBIIIIEH.

C ucnonezoBanueM nporpammsl OligoWalk 6bu10 ciporHo3upoBaHo
19 pasnuusbix BapuanToB Mosiekysl MUPHK mpoTuB pasHbIX dacTeil reHa
1125 n 96 — mpoTHB pa3HbIX YacTeil reHa 7'slp MpIIIn.

Hanee n3 OMONMMOTEKH CIPOTHO3MPOBAHHBIX ITOCIIECIOBATEIBHOCTEH
MuPHK ocymectnsnu BeiOOp Haubojee ONTUMANbHBIX BapHAaHTOB
MuPHK. Haubonee moaxoasmyuMu okazainuch 5 BapuaHTOB Juid TeHa [[25,
KOTOpBIE ObUTH CUHTE3UpoBaHbL. M 6 BapuaHTOB Juig reHa 7s/p, KOTOpbIE
TakXe ObIIM CHHTE3MPOBAHEI.

[Hanee Obu10 mpoBeneHo TecTupoBaHue BapuaHToB MUPHK mpotus
rera [[25 u Tslp na xynbpType kietok L929. Haubornee nepcrneKTHBHBIMU
okasanuch BapuaHThl SimlL-25-234 u simIL-25-255 mns muPHK nipoTus
rena /[25 n simTSLP-78 u simTSLP-405 qyist MuPHK nipotus rena Tsip.

Taroke OBUIO NPOBENEHO IOIMOJHHUTENbHOE HCCIIEIOBAHNE YPOBHS
MO/IABJICHUSI HKCIIPECCHMM STHUX TIeHOB Ha KyibType kietrok NIH 3T3.
Haubosee »s¢ddexktuBHBIMU OKazamuch BapuaHThl simIL-25-255 w
simTSLP-78. Yka3annsle Bapuantel MUPHK mnanupyetcst B ganpHeuem
WCIOJb30BATh B KCIIEPUMEHTAX in vivo B Mojienu AP y mbliei.

Taxke Ha TaHHOM dTare paboThl MBI H3YYHJIH YPOBEHB JKCIPECCUH
H3y4aeMBIX IIUTOKHHOB B CIIM3UCTOM OOOJOYKH HOCOBOH TOJOCTH MBIIICH
¢ MHIYUUPOBaHHBIM AP.

Mounenb AP y mbimu Obl1a pa3paboTaHa HalllUM KOJUJIEKTHBOM paHee.
Mpimeid CeHCHOMTU3UPOBAIM TIOJKOXKHO OBalbOYMHHOM, TOCJTE 4Yero
OCYILECTBIIAJIMCH Ha3aJIbHbIE IIPOBOKALIMHU 3TUM XK€ aJUIEPreHOM.
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OTO MNpUBOAWIO K TOSABICHUIO Yy MbIIIEH IAaTOJIOTHYECKUX
MpOsIBICHUH,  XapakTepHblx ani1 AP (oOpa3oBaHuio  ajmiepre
cneruduyeckux anturen IgE, 303MHOGMIFHOMY BOCIAIICHHUIO CIM3HUCTOM
000JI0YKH HOCOBOH ITOJIOCTH M Pa3BUTHIO HA3aJIBHOM THIIEPPEaKTHBHOCTH).

boun u3ydeHsl ypoBHM OdKcmpeccuu reHoB 1125, 1133 u Tslp B
CIIM3UCTOW O00OJOYKM HOCOBOM MOJIOCTU. BBISBIEHO, YTO y MBIIIEH C
uHxynupoaHHeIM AP rena //25 u Tslp 6611 B 2 pasa BBIIIE 10 CPABHEHUIO
¢ rpymmoii «<Hopmay, a ypoBeHb dKcrpeccur //33 CTaTHCTHYECKH 3HAYUMO
HE U3MEHSJICS.

KOPPEKIIA PEAKIIMY HEMPOBOCITAJIEHU S
AHAJIOT'AMU XAJIKOHA ITPA SKCHEPUMEHTAJIGHOM
BOJIE3HU AJIBIITEMMEPA

J .. Tozgusikos. A.A. Buxops

Tlamueopckuii MmeOuKko-papmayesmuieckutl UHCIumym,
¢unuan @I'EOY BO BOJIITMY Munszopasa Poccuu, 2. Ilsaimueopck, P®

AKTYaJbHOCTb. J[eMEHIUS, 3TO KOMIUIEKCHBIH MpPOTPECCUpPYIONIHA
HEHpOJereHepaTUBHBIA  TPOLIECC, COMYTCTBYIOIIMH  Pa3BUTHIO  psla
KOTHUTUBHBIX M HE KOTHUTUBHBIX HapymeHuid. OIHUM U3 caMbIX
pacIpOCTpaHCHHBIX THIIOB TEPMHHAIBHOH JEMEHIMH B MHpPE Ha
CCTONHSAIIHUNA MOMEHT cuuTaercs Ooyie3Hb Aublreiimepa (BA), kotopas
SIBJISIETCSI OJTHOM M3 OCHOBHBIX MPOOJIEM 0OIIECTBEHHOTO 3/IpaBOOXPAHCHIS
Bo BceM mupe [1] Pasnmumyaror: cemeirinyto BA (FAD) u cropagmueckyro
¢opmy BA (SAD). [lanHas maTonorusi XapakTEpU3YeTCs, CIOXKHBIM H
MHOTO()aKTOpHBIM TAaTOTEHE30M, B pe3ylbTaTe KOTOPOI'O pa3BUBACTCS
JgereHepanust B Kope W runmokamne. [3-4] KimtoueBbimMu (akropamu
MIPUBO/IIIIMYA K HEeHpoIereHepauun npu BA sSBISTIOTCS HEHPOTOKCUHBI U
HelipoBocnasieHne. [5-6] OHM aKTUBUPYIOT pPa3lU4YHBIC CHUTHAJIbHbIC
MOJIEKYJIbI, OTBETCTBEHHBIE 32 BHICBOOOKICHNE IUTOKMHOB U psizia Kacas,
CIOCOOCTBYIONIUX THOETHN KIIETOK. [3-8]

Hear wuccaenoBanusi. OLEHUTh BIUSHUE HOBBIX COCTUHEHHH
AZBAX4 u AZBAX6 Ha u3MEHEHHE pEaKIWH HEWPOBOCHAICHUS B
TOJIOBHOM MO3T€ B YCIIOBHSIX IKCIIEPUMEHTAIBHOM Oosie3Hu AJbIreiiMepa.
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Martepuanbl U MeToAbl. bone3np AnblreiiMepa BOCIIPOM3BOAIIN Y
50 kpbic-caMok TMHUU Wistar myTeM IpsMOro BBeACHUS arperaToB Al |4,
B CAl uacTe runmokamma >XUBOTHBIX [7]. Mccinemyemble coennHEHUS B
no3e 20 MI/KT mepopaibHO W IMperapar CpaBHEHUS JOHenu3wi B no3ze 50
MI/KI BBOJIWJIM TIEpOpalibHO, HauMHas ¢ 7 HOHA mocie (popMupoBaHUS
MaTOJIOTUX, TONHBIA Kypc Tepamuu coctaBun 21  nmeHb. OneHky
KOTHUTHUBHOTO Jedummra, Xapakrepusyiomero ¢opmupoBanne BA 'y
KUBOTHBIX, ONpPENCISUTN B TecTe Y-00pasHblii mabupunt. Ha 21-ii neHs
JKCIIEPUMEHTa JKUBOTHBIX TIOJ] aHECTEe3WeH JEKANMTUPOBAINH, 3aTeM
U3BJIEKIM TOJIOBHOM MO3I, TUIIOKAaMI, KOTOPbII I'OMOI€HH3HPOBAIU
oydpepupM pactBopom HEPES (pH=7,4), B rumnmokammne ompenenu
KOHIIEHTpanuio MapkepoB HelipoBocnanenus: IL-6, IL-10, GFAP, ®HO-a.

PesyabTatsl. B pagy uzyuaembix 00beKTOB HauboJee BhIpaKEHHBIMU
AHTUHEHPOBOCTIAJIUTENIFHBIMA 3¢ ¢deKTaMi  o0Jlafano  COeAWHCHHUE
AZBAX4, npu mnpumeHenun KoTtoporo KoumeHrpamusi GFAP, Obuia
COIMOCTaBUMa C JIOHEMU3WIOM M Obljla HHUXE, YeM B IpYIIE HelIeYeHbIX
KUBOTHBIX Ha 63,4% (p <0,05) Ha 45,2% (p <0,05). Bennunna GFAP B
HK rpynme npeBocxoauina noka3aTenn JI0KHOOTIEPUPOBAHHBIX KPEIC B 5,5
pa3 (p <0,05).

Taxxe naHHOE COeJUHEHHE HaubOoyiee CYIIECTBEHHO YMEHbIIANO
KOHLIEHTpauuio IUTOKMHOB IL-6 Ha -27,4% (p < 0,05), B cpaBHeHue ¢ HK
IpynIou rue KoHueHTpanus osuta B 4,7 pasza (p < 0,05) Beie, yem y JIO
#uBOTHBIX. Conmeprkanne IL-10 taxke moBeicmiiock Ha 92,0% (p <0,05).
CrouTt OTMETUTh, YTO 3HAYMMOIO OTJIMYHS MO BIMSHHUIO HA COJAEp)KaHHE
OHO-a, mexnay coenunenueM AZBAX4 (- 41,3% (p <0,05) or HK) u
noneneswniom (- 33,8% (p <0,05) or HK) He ycraHoBneHo. Y KpbiC,
TOJTy4aBIINX JIoHene3wn, koHueHTpanus [L-6 u IL-10 ymenpmmnace Ha
25,0% (p < 0,05) u 68,6% (p < 0,05) coorBeTcTBEeHHO (CM. TabI. 1).

3akiouenne. [IpoBeeHHOE Hccae10BaHUS MTO3BOIISIET MPEATIOaraTh
PpalMOHATBHOCTh MOCJEAYIOIIETO HU3yYCHHUS AZBAX4, Kak
MOTEHIIMAJIBHOTO CPEACTBa IJIsl KOPPEKLUHMH PeaKklHd HEeHpOBOCHAICHUs
mpu Oosne3HH Abureimepa.
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Ta6nauma 1 — BausHue aHanmu3upyeMbIX COCAMHEHWH W JIOHETe3Wsa Ha

HU3MCHCHUC peaKum‘/'I HeﬁpOBOCHaHeHI/IH B TKaHU T'UNIIOKaMIla KpbIC

I'pynna GFAP, nr/ma NJI-6, Hr/ma NJI-10, ar/ma ®HO, nr/ma
JIO 19,64+0,1836 1,5167+0,5553 1,9117+0,286 40,81+6,1257
HK 108,25+0,9079# |7,2017+0,6634#| 0,6267+0,0753# | 74,005+£9,0165#
AZBAX4 39,635+0,3886* | 5,23+0,5231* 1,2033+0,0644* [43,473345,3969*
AZBAX6 39,428340,404* | 4,91+0,7989* 1,1617+0,0279* |47,1483+4,8122%*
Jlonene3mn 59,36+0,3420* [5,4017+0,7018* | 1,0567+0,0799* | 48,9633+6,428*

Ilpumeuanue: # - IOCTOBEPHO

otHocuTenbHo JIO rpymmel (Tect

Heromena-Ketinca,

p <0,05);
* - JIOCTOBEPHO
p <0,05).

otHocutenpbHo HK rpymmer (tect Hpromena-Keiinca,

CHHCOK HCI0JIb30BAHHBIX HCTOYHHKOB:

Recent advances in molecular pathways and therapeutic implications
targeting neuroinflammation for Alzheimer’s disease / R. Dhapola,
S. S. Hota, P. Sarma [et al.] / Inflammopharmacol. — 2021. — V. 29. —
P. 1669-1681.

S.H. Amyloid cascade hypothesis: Pathogenesis and
therapeutic strategies in Alzheimer's disease / S. H. Barage,
K. D. Sonawane // Neuropeptides. —2015. — V. 52. — P. 1-18.

Recent advances in Molecular Pathways and therapeutic implications

Barage,

targeting mitochondrial dysfunction for Alzheimer’s Disease /
R. Dhapola, P. Sarma, B. Medhi [et al.] / Mol Neurobiol. — 2022. —
V. 59.—P. 535-555.

Alzheimer’s disease HHS Public Access / P. Scheltens,
B. de. Strooper, M. Kivipelto [et al.] / Lancet. — 2021. — V. 397. —
P. 1577-1590.

Inhibiting autophagy pathway of PI3K/AKT/mTOR promotes
apoptosis in SK-N-SH Cell Model of Alzheimer’s Disease / Y. Pang,
W. Lin, L. Zhan [et al.] // ] Healthc Eng. — 2022. — Article: 6069682.
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6. Neuroinfammation in Alzheimer’s Disease: current progress in
Molecular Signaling and therapeutics / S. Thakur, R. Dhapola,
P. Sarma [et al.] // Infammation. — 2023. — V. 46. — P. 1-17.

7. Paxinos, G. The rat brain in stereotaxic coordinates. Amsterdam /
G. Paxinos, C. Watson. — Boston: Elsevier Inc, 2007. — 456 p.

8. Amani, M. NMDA receptor in the hippocampus alters
neurobehavioral phenotypes through inflammatory cytokines in rats
with sporadic Alzheimer-like disease / M. Amani, M. Zolghadrnasab,
A. A. Salari // Physiol Behav. —2019. — V. 202. — P. 52-61.

PACIIPOCTPAHEHHOCTHh U MTHTEHCUBHOCTH
CTOMATOJIOTHMYECKHUX 3ABOJIEBAHUI Y MY KYUH
MOJIOAO0I'O BO3PACTA MOCKOBCKOI'O PETHMOHA

E.B. I'naskosa', SLA. EropOBaz, n.JI. AH):[peeBal,
C.II. Spunkuna’, P.JI. Kanp6ekos'

‘oreyr. HL] ®MBI] um. A.1. Bypnazana ®PMBA Poccuu, 2. Mockea, P®
? AIIO ®HKI] ®MFA Poccuu, 2. Mockea , P®

[ImaHupoBaHWe CTOMATOJOTMYECKOW TMOMOINM  Oa3upyeTcs Ha
MOKA3aTeNsIX CTOMATOJOrMYeckoi 3aboneBaeMocTH. Cpelau BO3PAaCTHBIX
Tpyni HaCCJICHUA HaPI6OJ'IB]J.IHI71 HUHTEPEC BBI3BIBACT MJla/illlass BO3pacTHas
rpynma — 10 35 mer BBUIY OONBIICH CTETIEHH BO3MOXKHOCTH Y MOJOMBIX
U TpO(MIAKTHPOBATh PA3BUTHE CTOMATOJIOTMYECKUX 3a00JIeBaHUM.
JaHHple B 3TOM Tpynme mno I. MocCkBe BaKHbI ISl CpPaBHEHUS C
3a00/1€BaceMOCTbI0  PaOOTHHKOB  ONACHBIX  IPOU3BOACTB  aTOMHOM
MIPOMBIIIUICHHOCTH.

Henp nccaenoBanus. MzydyeHrne nokasareneil CTOMAaTOJIOIMYECKOTO
cTaTyca y B3pOCIIOTo HaceneHus . MockBa miajiieid BO3pacTHOM TPYIIIIBL.

Matepuanbl u meroabl. OOcnenoBanel 104 yenoBeka MYMKCKOTO
moJia, MPOKUBAIOMINX B T. MOCKBe, BO3pacT o0cienoBaHHbIX OblT 20-35
net. IlpeamecTByronero IUCHAHCEPHOTO HAOIOJCHUS CTOMATOJIOTOM Y
00CIIe/IOBaHHBIX HE MPOBOINIOCH.
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ITocienoBaTeILHOCTD KITMHHKO-PEHTTEHOJIOTHYECKOTO aHayimsa
BKJItOYana Bce paszzienbl KapTel OLIGHKH COCTOSIHHSI CTOMATOJIOTHYECKOTO
craryca BO3 (19951.) w jgonoiHsiach JaHHBIMH C  YYE€TOM

OpTOMaHTOMOTpaduu. Janee PacCUUTHIBAIHCH [IOKa3aTeNHN
pacrpocTpaHEHHOCTH u WHTEHCUBHOCTHU CTOMATOJIOTMYECKUX
3a00JIeBaHUI.

PesyabTaThl nccaegoanusi. Ilpu ToTanpHON pacnpocTpaHEHHOCTH
Kapueca y jkuTenedl r. MOCKBBI MHTEHCHBHOCTb KapHeca COCTaBslIa
11,9+¢1,1 npu crpykrype KITY: K 2,7+1,3; Ik 1,5+0,5; IT 6,0+1,0;
V¥ 0,9+0,1

PacnipocTpanéHHocTh MPEIIECTBYIOLIETO SHI0IOHTUYECKOTO
nmeueHus: coctaBmsuia  69,2%. HenmoctarouHoe kadecTBO OOTyparuu
KOpPHEBBIX KaHaloB oOOHapyxkeHo y 38,5%; cpeaum nun c pasHee
MPOBEAEHHBIM DJHJOJOHTHYECKUM JICYEHHEM 4YHUCIO OOCIIEIOBAaHHBIX C
HEYJOBJIETBOPUTEIBHBIM SHAOAOHTHYECKUM JIEYEHHEM COCTaBISIO 55,6%.
Ha onnoro uenoseka npuxoaunocs 2,1+0,1 3y60oB ¢ paHee mpoBeAEHHBIM
9HI0IOHTUYECKHUM JIEYEHHEM, YTO COCTABIISAIIO HA OAHOTO 00CIeI0BAaHHOTO
C HalIM4YMeM JIeMyJIbNHUpOBaHHBIX 3y6oB 3,0+1,0. 3y6sr mocne
9HIOIOHTUYECKOT'0 JICYEHHsI COCTABISUIM CPEeOu BCeX MOpPakEHHBIX 3yOOB
(K, Tk, II) 20,4%. Ha ogHOro 00OCHEA0BaHHOTO HEKAYECTBEHHOE
SHAOJOHTHYECKOEe JedeHue paBHsioch 0,8£0,2 4ro Ha omHOrO
00CIIeIOBAHHOI'O C 3HIOJOHTHYCCKHM JIeYeHHEM cocTaBsuio 1,1+0,4; Ha
OJTHOTO 00CJIeTOBAHHOTO C HEKaUYECTBEHHBIM SHAOAOHTUYECKUM JICHUEHUEM
2,0+£0,5. HekadecTBEHHOE SHAOAOHTHYECKOES JICUCHHUE OT KOJIMYECTBA
JeMyJIbIIMPOBaHHbIX 3y00B nocturaio 37,5%.

[Tnom0b1, 3amemaromue Oonbmive aedexTsl 3y0oB cBepx 50%
OKKJIFO3MOHHOW MOBepxHOCTH, BeTpeuanuch 30,8% obcnenoBanubix. OT
O0IIero KOJWYEeCTBA 3aINIOMOMPOBAHHBIX 3yOOB (B T.4. C PELHIUBOM
Kapueca), Takue IToMObI coctaBisuin 7,6%. Ha omgHOro oOciemoBaHHOTO
KolmuecTBO Oonbimmx om0 Obuto 0,6+0,4. HeamekBaTHOe KadyecTBO
wioM6 cpean umetrormuxcs (B komrnonente 1) pasusuiocs 10,1%.
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OOm1ast BBISBISIEMOCTh HEKAPHO3HBIX MOPAKCHUH COCTABILUIA CPEAH
HaceneHuss r. MockBa 18,4%: mnoBbimieHHass cTEPTOCTh 3y00B 1,0%);
KIIMHOBUHBIE IeQeKThI 8,7%; apo3ust amanu 8,7%.

XpOHUYECKUH THHTHBHT BceTpedaiucs y 36,5% o0ciienoBaHHBIX,
napogoHTHT — y 14,4% (TeHepanm3oBaHHBIN napogoHTUT v 1,0%). MHmexc
UI'P-Y B 74,1% ciyuaeB OBUI yIOBIETBOPHUTENBHBIH, B 154% —
HEYJOBJIETBOPUTENbHBIN U B 10,6% — XOpOoLIMii.

WNuTeHcuBHOCTh  3a0osieBaHui  mapomoHta 1o wuHAekcy CPI
cootBercTBOBasa 3,1+0,4: xpoBoTOouuBoCcTh 1,2+0,3 cexcraHTOB, 3yOHOW
kamenb — 0,9+0,1, maponmontanbhbie kapmanbl 0,9+0,1 cekcTaHTOB,
uckioueHbl 0,1+0,1cexcrantoB. 3aboneBaHusi CIU3UCTONH OOOJIOYKH PTa
BbIsBIIEHBI y 1,9% Hacenenus r. Mocksa.

VY 8,7% oOHapyskeHbl BTOpPUYHBIE NedopMalru 3yOHBIX PSIOB U3-3a
ynanenus 3yooB. Y 30,8% Obun Te WM UHBIE 3yO0UENIOCTHBIE aHOMAJIHH.
Y 15,4% BblgBIeHBl SBICHHUS HapyIICHUH JAEATENIbHOCTH BHCOYHO-
HW)KHEUEIIOCTHOTO CYCTaBa.

BriBoabI:

1. HecMoTps Ha Mosofoi BO3pacT, My»KCKoe HaceleHue I. MOCKBBI B
Bo3pacTe A0 35 NeT XapakTepu3yeTcs BBICOKOH pacnpocTpaHEHHOCTHIO
Kapueca, 3a0oieBaHHMii  MAapOJOHTa, 3yOOUENIOCTHBIX  AHOMAJHU.
BrigBnsercs HenocTaTOYHBIM ypoBeHb TIuruMeHbl pra. HacropakuBaeT
Oonplast 1107 OOCIEAOBAaHHBIX C SIBJICHUSMH Pa3BUTHS MAaTOJOTHH
BHUCOYHO-HIKHEUEIIOCTHOTO CYCTaBa.

2. Panee mnpoBen€HHOE JieUeHHE Kapueca HMEET KadeCTBEHHBIE
HEJAOCTaTKM B CBA3M C HaJIWYMeM OOMIMPHBIX IUIOMO U OTCYTCTBHEM
MPaKTUKH 3aMelleHds JeQEeKTOB 3yOHBIX PSIOB KepaMHUYECKUMHU
BKJIQJIKaMH.

3. B cBA3M ¢ MOJIOABIM BO3pPAacTOM cpeaud OOCIIeOBaHHBIX BBICOKH
noTpeOHOCTh u BO3MOYKHOCTh OPTOZAOHTHYECKOTO JeuYeHust
3y004EeTIOCTHBIX aHOMAITHA.

4. Cpenu o0cCiIeOBaHHBIX MYXXYHUH MOJIOJIOTO BO3PACTa MPaKTHUCCKH
TOTaJbHA noTpeOHOCTh B MIPOBEACHUHT CHUCTEMaTHYECKOM
npo¢eccoHaNbHON THTHEHBI PTa.
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ATIITAPATHBI MOHUTOPHUHT CEJIAIIMUA B OPUT — HOBBIN
noaxoa niu 3ACJHYKEHHOE 3ABBEHUE?

n.C. CI/IMyTI/ICI’z, M.C. ):[aHI/IJ'IOBl’Z, AA. CI,IpOBaT(:KI/H‘/'I1

" @By C30HKI] um. JI.T. Coxonosa ®MBA Poccuu,

2. Canxkm-Ilemepoype, PO

> ®I'BEOY BO C3IMY um. U.H. Meunuxosa Munsopasa Poccuu
2. Canxkm-Ilemepbype, P®

BBenenne. MeaukaMeHTO3Hass — celalMs  SIBJIAETCS  BaKHOM
COCTaBIJIAIOLICH JieyeHHs B OTAeJeHUH peaHuManuu. OnHako mpodiema
alnrnapaTHOro yIpaBJIEHUs ceJalMel 10 CHUX IOp OCTaeTcsl HepeleHHOH U
o0cyxmaemoi. CyIecTBYIOIIME METOIbI OLIEHKU TITyOUHBI CeIallH, TAaKUe
kak mkama RASS, wuMeroT cBoM orpaHuuYeHHs, B YacCTHOCTH,
HEBO3MOXKHOCTh NPUMEHEHHUS BO BpeMS CHA MallMeHTa, JUCKPETHOCTbHIO
OLICHKH ¥ BIWSHUEM CYOBEKTHBHOTO BOCHPHSTHS OILEHHMBAIOIMEro. B
pe3ynbTaTe BO3HUKAIOT TPYAHOCTH B OIPE/EICHUN ITTyOUHBI CeJJalluu U e
IUHAMHKH, B TPO(UIAKTHKE HEKENATEeIBHBIX ITOCICACTBUH Upe3MepHOH
cemanuu. M XOTs CyIIEeCTBYeT TOUKA 3PEHUS 0 HEYyMECTHOCTH AIIapaTHOTO
KOHTpOJIA Celalld B peaHuMallid, B JaHHOM HCCIEIOBaHMU MBI XOTHM
ellle pa3 OLEHUTh MPUMEHUMOCTb BIS-MoHMTOpHHTra B KauecTBe CpelcTBa
JUIS IEPCOHAIM3ALNHN CeJalHu.

Ilear wucciaenoBanHus. llenmplo Hamero uccieqoBaHMS — OBLIO
MOBBIICHNE OE30IaCHOCTH JICUCHMS IAIlEHTOB B pPEaHNMAIMOHHOM
OTAEJCHUM 3a CYET NMPUMEHEHUs] KOHTPONIS CeNaluU C HCHOIb30BaHUEM
BIS-monuTopuHra.

Matepuanbl 1 MeToabl. MBI U3y4nin 78 MalMeHTOB, KOTOPBIE OBLIN
paszaeneHsl Ha JBe rpymmnbl. [lepBas rpynma (n = 45) Bitoyaia malyueHToB,
y KOTOPBIX Cealis KOHTPONMpPOBAJlach HEMPEPBHIBHO ¢ momolibio BIS-
MoHUTOpHHTa M mKansl RASS. Bropas rpynma (koHTponbHas, n = 33)
oneHuBanack Toinbko no mxane RASS. Jlna BIS-monuropunra Mel
ucnons3oBa MoHHUTOp Mindray BeneView T5. B mepBoii rpymme Mbl
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CTPeMHJIUCh ToJepkuBaTh 3HaueHue BIS B mgmamazone 70-80, uto
COOTBETCTBYET YMEPEHHOU cemanuu. Bo BTOpOil Ipymiie Mbl CTPEMUIUCH
nojiep>kuBath 3HaueHue RASS Ha ypoBHe -1/-2. [y aHanmu3a JaHHBIX MBI
HCIOJIb30BAH t-KPUTEPUN 1 KOPPEIALUOHHBINA aHATIH3.

PesyabTaTrhl UM o00cy:kgeHue. B mepBoil rpynme Mbl JOCTUIIH
JOCTATOYHOI'O0 YPOBHS YTHETEHUS CO3HAHMS (YTO COOTBECTBYET OLEHKE IO
mkane RASS -1/-2) npu yposue BIS B nuanazone 71,3+6,6%. Ilpu stom
CYTOYHBI pacxox mpomnogorna B rpymnme ¢ BIS-moHuTOpmHroM ObUT Ha
15,9% w™ensme, yeM B KOHTPONbHOW rpymme. B mepBoil rpymme Obiio
3apETUCTPUPOBAHO JBa Cliydas runoteH3uu 1o 90/45 MM pT. CT. ¥ OJWH
ClTy4yail TOLTHOTHI, B TO BpeMsl KaK BO BTOPOH TpyIIe ObUIO MATh SMH3010B
TUIIOTEH3UH, Y OJHOTO MAalMeHTa 0TMevaiach pBOTa, €€ B OJHOM cllyyae
norpeboBaincst nepesox Ha VBJI n3-3a pa3BuTHs amHO> HOUYbIO. YacToTra
OCJIOKHEHUH 4Ype3MEepHOM celaluu OTIuyYanack B JABYX Ipyniax IpH
ypoBHe 3HaunMocTH p < 0,05.

3akiaiouenne. BIS-MonuTOpMHT  oOecrieuwBaeT  HEMpPEpPHIBHBINA
KOHTPOJIb CTAaOWJIBHOCTH CEIAalliM M paHHEE BBIIBICHHEC W3MCHCHHI ee
IITyOUHBI, 0COOEHHO BO BpeMsl (PU3HOIOTMYeCcKOoro cHa manuenrta. OgHaxko
OH HE 3aMEHSEeT KIMHUYECKOTO CYXICHUS Bpada M SBISETCA JIUIIb
Ba)XHBIM WHCTPYMEHTOM [UTs o0ecTieueHnst O0e30acHOCTH JeueHus. Kpome
TOTO, UCTIONB30BaHue BIS-MOHHTOpHHTA TI03BOJISIET H30€KaTh MHOXKECTBA
OCIIO>KHEHUH U HEeXeJaTeNbHbIX IOCIEICTBUI OT Ype3MEPHON ceJalu.

B 3axmroueHue, Mbl BUIUM INEPCHEKTUBY co3laHMs cucremsl "BIS-
MOHUTOp + 103aTOp" € BO3MOMKHOCTBIO aIlapaTHOM KOPPEKLUH H03bl
CeJaTUBHOTO Tpernapara Ha ocHOBe 3HaueHus BIS. Takum oOpaszom, BIS-
MOHUTOPHUHT ITO3BOJISICT JIy4Ille MOHATh MATTEPH cemaiuu, 3PQeKTUBHO
YIPaBIATh €10 U MOBBIIIAET O€30IaCHOCTD, @, CIEJ0BATEIbHO, U Ka4eCTBO

JICUCHMUS ITAITMCHTOB.
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OIBIT YPGEKTUBHOCTHU IUPPOBOM TEPMATOCOKOIIUH
C UCITOJIB3OBAHEM NCCKYCTBEHHOI'O HHTEJIJIEKTA B
JIMATHOCTUKE HOBOOBPA3OBAHU KOXH

M.3. I'puropses, 3.U. Haceiposa, E.I'. J/I[BopHHKOBa

DI'BY3 Kb Ne 85 ®MFBEA Poccuu, 2.: Mockea, P©

Lear wuccienoBaHus: OICHUTH APYEKTUBHOCT HCIIOIB30BAHUS
HCKYCCTBEHHOI'O HWHTEJUIEKTAa B PaHHEH IHAarHOCTUKE 3JI0KaYECTBEHHBIX
HOBOOOpPA30BaHUI KOXHU C HCIOJB30BAHUEM CKPHUHUHTOBOW CHCTEMBI
nudporoii qepmarockornuu Ha 6a3e PI'BY3 Kb Ne 85 ®MBA Poccum.

AKTYaJIbHOCTb. 3aboneBaeMOCTh 3JI0KaY€CTBEHHBIMHU
HOBOOOPa30BaHUSIMM B TIOCJIEIHHE JECATUIETUS HEYKJIOHHO pacTer.
Benymmu nokanuzanusmu B o01ieii (00a moja) CTpyKType

OHKOJIOTHYEeCKOW 3aboneBaemocTH sBisitorcs: koxka (13,1%, ¢
Memanomoit — 15,0% B 2019 roay). 310kadecTBEHHBIE HOBOOOPa30BaHUS
YCTOMYMBO 3aHUMAIOT BTOPOE MECTO Cpeau IPUYMH CMEPTHOCTH
Hacenenust Poccun. B smBape 2019 roma B Poccuiickoit ®enepanuu
craproBan @enepanbHbli  TpoekT "bopeba ¢ OHKOJOTHYECKUMHU
3a0oneBaHUAMU "

".... 0 HEOOXOIMMOCTH

ITo pemenuto xomternu D@MBA Poccum:
OpraHU3allil OHKOJIOTHYECKOW MOMOINM IyTeM OpraHW3alrdd KaOHMHETOB
u/mnmn otaeneHuid Ha Oaze K/III memumunackux yupexaenuii ®MBA
Poccun" (ykazanue ®MBA Poccun ot 10.06.2022 Ne 32-024/02-3/943).

Marepuainsl u metoabl. B ®I'BY3 Kb Ne 85 ®MBA Poccuu Opuia
peann3oBaHa MpOTpaMMa CKPUHUHIA THUIEPIUTACTHYECKUX 3a00JIeBaHU
koxu. C 2022 roga B ®I'BY3 Kb Ne 85 ®MBA Poccuu 6bli1a pa3BepHyTa
muQpoBas JepMaTOCKOMUIECKAsi CHCTEMA ISl PEAIU3alid MPOrpaMMEI TI0
MEPBUYHOMY CKPHHHHTY 3JI0Ka4eCTBEHHBIX HOBOOOPA30BaHHS KOXKH.

B cocraB cuctembl BXOAWT 2  CTAalMOHAPHBIX  LUPPOBBIX
nepmatockorna Fotofinder ATBM u 6 MOOWIBHBIX JIepMaTOCKOIIOB
Handyscope Fotofinder.

1. Ammapar Fotofinder ATBM ncnone3yercst mias INpoBeICHUS
KapTHUpPOBaHUS  Tella, OIEHKHM HOBOOOpa3oBaHWUI TNpPH  TOMOIIH
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HCKYCCTBEHHOTO wHHTeIuleKTa. CepBepHas dacTth ammapara Fotofinder
ATBM cayxuT a1 mnpuemMa ¥ XPaHCHHS JEPMaTOCKOIMYECKUX
M300pakeHUI MOyYeHHBIX CO BceX JaepMaTockonoB Fotofinder, Bkimovast
JICPMAaTOCKOIIBI,  PAcIOJIOKCHHBIE B  QuiMamaX, Ha  MOOMIBHBIX
JepMaTOCKOIMMYECKUX MYHKTaX M C MOOMIBHBIX pyuHbIXx Handyscope
Fotofinder.

2. Handyscope  Fotofinder = mpemnazHaueH s uugpoBoOi
JIEPMATOCKONIMM C BO3MOXKHOCTBIO COXPaHEHHS W JUCTAHIIMOHHOU
otmpaBku cHUMKOB Ha Fotofinder ATBM (Ha cepBepHYO 4aCTb CUCTEMBI).

Bcero na 6aze ®I'BY3 Kb Ne 85 ®MBA Poccun 5 MONMKIMHUK, B
JBYX W3 KOTOPBIX HMMEIOTCSl CTallMoOHapHble oTaeneHus. K yieueOHOMY
YUpeXACHUIO TpUKperuieHsl 32 mnpemnpustust, 8 110 coTpyaHUKOB u
40 629 yenoBek MPUKPETUIEHHOTO KOHTHHTEHTA.

B yupexnenusx, npukpemneHHbelx k DPI'bBY3 Kb Ne 85 OMBA
Poccun, BpauM-IepMaTOBEHEPOIOTH KOHCYIBTHPYIOT W OCMAaTpUBAIOT
MAIMEeHTOB HE TOJNBKO B YCIOBHSAX aMOyJIaTOpHOTO 3BEHa, HO U B
CTallMOHape HEMOCPEACTBEHHO Yy mocTenu OonbHOro. Ha mepBom srame
MPOU3BOJIUTCS OCMOTp TAalMeHTa C IIOCTAaHOBKOW IpEIBapUTEIBHOTO
JIepMaTOCKOIMMYECKOro AUaruosa, poropukcanus ¢ nomourso Handyscope
FF u otmpaBka cHUMKOB HOBOOOpazoBanuii koxu Ha Fotofinder ATBM.
Ha Bropom »sTame o0cnenoBaHusi OCYLIECTBISIETCS Iepenadya Ha cepBep
aHATUTHKY, TJEe  Bpay-IepMaTojior,  CHEHUAIM3UPYIONIMKCS  Ha
JIepMaTOCKOITHH HOBOOOpa30BaHUH KOXXH, JEeTaIbEHO u3ydJast
JEPMATOCKOTIMIECKIE CHUMKH IIPOM3BOJHUT 3aKIIOUUTEIBHYIO OIECHKY
HOBOOOpa3oBaHuil. Ha 3TOM 3Tane nMeeTcsi BO3SMOXKHOCTD 3aJ1eiiCTBOBAaTh
HCKYCCTBEHHBIH MHTEIUICKT B KaY€CTBE MOJICTIOPhs B NMPUHITHU PEIICHUS.
Taxke WMeeTcss BO3MOKHOCTh IPHHSTHS KOJUICTHAJIBHOTO PEIICHHUS C
WCIIONIF30BAaHUEM TEIEMEIUIMHCKIX TEXHOJOTHH IO aNrOpUTMy «Bpad-
Bpay».

OpuH pa3 B rox Ha Kypupyemelx ®MBA npeanpustusax, Takux Kak
OI'YIT "MockoBckuit suaokpuuHbii 3aBoxa’", AO "I'HIII "PETHMOH",
OI'YIT "HHUUXM" u nap., HENOCPEJACTBEHHO HAa WX TEPPUTOPHUH
pa3BOpAaYMBAIOTCS ~ MOOWIBHBIE  JIEPMATOCKOIIMYECHE  IYHKTHI  C
WCTnojb30BaHueM cranuoHapHoro Fotofinder ATBM. Bce naHHbIE
mepeIaoTes 0 3alIUIICHHBIM 3aIIU(POBaHHBIM YaCTHBIM KaHAJIAM CBSI3U
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C y4YeTOM PEXHMHOCTH H TIONUTHKH OE30MacHOCTH KypHUPYEMBIX
npeanpusaTHid. 3a 1eHb paboThl MyHKTa 00CIeJ0BaHUE IPOXOIUT OKOJIO 50
MAIICHTOB.

B cBsi3u ¢ HamMuuMeM Ha KypUpPYEMBIX HPEANPHUATHAX TeX WIM HUHBIX
npoeCCUOHANBHBIX ~ BPEIHOCTEH, SABJISAIOIIMMUCS (hakTopaMu pHCKa
37I0KauY€CTBEHHBIX HOBOOOPA30BaHUM, yJenseTcsl MPUCTaJbHOE BHUMaHHUE
COCTOSIHUIO KOXKHOTO TOKPOBa TAIlMEHTOB W HUMEETCS TMOTPEeOHOCTh B
MPOBEACHUU [U(GPOBOH JEPMATOCKOIIMH HOBOOOPAa30BaHUH, HapsAAy C
oObIlyHOM  aucnaHcepuzanued. [lpu  BBIBIEHUM  MHOXKECTBEHHBIX
MEIaHO(QOPMHBIX HEBYCOB WJIM MHOXXECTBEHHBIX JUCIIACTUYECKHUX
HEBYCOB, a TAKXKe MPU HAJIMYUHN PUCKOB BOSHUKHOBEHHS 37I0KAYECTBEHHBIX
HOBOOOpa30BaHM KOKM MPOBOAUTCS TIONHBIA CKPUHUHT (KapTHPOBaHIE)
koxu Ha anmapare Fotofinder ATBM, B xoae KOTOPOro MPOUCXOIUT
¢orodukcanus BCETO KOXKHOT'O IIOKpOBa u COXpaHEHHE
JIepMaTOCKOIMMYECKON KapTUHBI BCEX HOBOOOPA30BaHMUN Ha KOXKE MaIlHEeHTa
C IMOCJIEAYIOIIeH OLIEHKOW MX C MOMOUIbI0 MCKYCCTBEHHOI'O MHTEJUIEKTA.
[Ipu HamM4MM MOAO3pPEHUH Ha 3II0KAYEeCTBEHHbIE HOBOOOPA30BaHUs KOXU,
MAICHT HAIMpPAaBIsAETCS K BPauyy-OHKOJIOTY IJisi TIPOBEICHHS KIMHHKO-
JUarHoctTuueckoid Owomncuu. [lpw HamMuuMu  BHEpPBBIE  BBISBICHHBIX
ATHIIYHBIX (IUCIDIACTHYECKUX) HEBYCOB MAIIMEHT IIPOXOIUT KOHTPOJIFHOE
oOcnenoBanue uepe3 3, 6 U 12 mecdues, B X0€ KOTOPBIX OTMEYAOTCS
mMo0ble HE3HAYHTENbHBIE W3MEHEHHsS HOBOOOpPA30BAaHHWW M BBISBICHUE
HOBBIX JIEMEHTOB Ha KOX€ MalleHTa Npd I[OMOIIM HPOTrpaMMBI
Fotofinder.

PesyabTaTsl: Becero B mepuon c¢ 18.02.2022r. mo 31.12.2023r. B
paMKax CKpUHHHIOBOM  TNpOrpaMMbl IO  paHHEMY  BBISBICHHIO
3JI0KaYeCTBCHHBIX HOBOOOpPA30BaHMH KOXH M €€ MPHUIATKOB IIPOILIO
42 334 manuenta. Bcem mammeHTam Oblla TpOBeIEHA MpOIEIypa
uupoBOi JEPMATOCKONMU C MOMOILBIO TMOPTATHMBHOIO JE€PMAaTOCKONa
Handyscope wnnmu na ammapate FotoFinder ATM  bodystudio ¢
HCIOJIb30BaHUE HUCKYCCTBEHHOI'O HHTEJIEKTa Ha npeaMeT
3710Ka4€CTBEHHOCTH HOBOOOPA30BaHUI KOXKH.

IIpouenypy monHON MUPPOBON TUATHOCTUKK BCEX HOBOOOpPa30BaHUU
koxu (kaptorpadusi Tena) Ha ammapate FotoFinder ATM bodystudio B
Henrpaneroit momukinmauke Kb Ne 85 ®MBA mpomumm 725 demnosexk.
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[IpenBapuTebHBIA JUATHO3 ‘3JIOKAYECTBCHHAS MEJIaHOMa KOXH~W OBLI
YCTAHOBJIEH 64 MalyeHTaM, U3 HUX MOATBEP)KIACHHBIX BIIEPBbIE B KU3HU
20 mamuentam, B 2019 rony — 20 manueHTOB, U3 HUX MOATBEPKICHHBIX
BIIEPBbIE B KW3HM 2 mamueHta. J(marHo3 ‘“apyrue 37I0Ka4eCTBEHHBIC
HOBOOOpa30BaHUs KoK~ ObUT ycTaHOBieH 296 nauueHtam, B 2019 romy
Bcero 74 nmanueHTa. Bce BBIABICHHBIE CIy4yal 3JI0KaueCTBEHHBIX
HOBOOOpa30BaHUM  KOXKM  OBUIM  TOATBEPXKICHBI  pe3yjbTaTaMH
TUCTOJIOTHYECKOr0 UCCIIEAOBaHMUS.

BeiBoasbl: briarogapsi CKpUHUHIOBOM IpOrpaMMe TUMEPIUIaCTHYECKUX
3aboneBannii Koxku ¢ ucrnonb3oBanueM Fotofinder ATBM u Handyscope
Fotofinder na ©6aze ®I'BY KB Ne85 OMBA Poccuu mnoBeicHiIach
BEISIBISIEMOCTh 37IOKQUECTBEHHBIX HOBOOOPA30BaHMI KOXH Ha PaHHUX
cranusax B 2022 u 2023 rogy Ha 108% (BKiIrOHass MelaHOMY KOXH) IO
cpasHenwuto ¢ 2019 romom.

COBPEMEHHBIE METO/IbI OPTAHU3ALIMA PABOTBI
HNEPBUYHOI'O 3BEHA 3/IPABOOXPAHEHUWS B
MET' ATIOJINCAX

M.O. [Ixypurckuit
@I'BY I'HI] ®MFL] um. A.U. Bypnazana ®MBA Poccuu, . Mockea, P®

B  wmeramommcax, opraHm3amms = pabOTHl  MEPBHYHOTO  3BEHA
3paBOOXPAaHEHHS CTAHOBUTCS BaXKHOM 3ajadeil mu3-3a  OOJIBILOTO
KOJIMYECTBA  HACEJCHHUS, WHTCHCHBHOTO TIOTOKA  IIAI[IEHTOB U
OrpaHHYCHHBIX pecypcoB. s 3¢ ¢dexTHBHOW oOpraHu3anuyl paboTHI
MNEPBUYHOTO 3BCHA 3[PAaBOOXPAHCHUS B MEralojucax HPUMEHSIOTCS
COBPEMEHHBIE METO/BI U OAXO0/Ibl, KOTOPhIE BKIIOYAIOT:

1. KommnekcHass 1 KOOPIMHHPOBAaHHAs CUCTEMa 3[IPABOOXPAHEHMS:
Co3manme ceTH MEXAy pasndHBIMH YPOBHSAMH 3IpaBOOXPAHCHHMS,
BKJIfOYasl TOJIMKJIMHUKH, CTalMOHApbl, CKOPYI0 TMOMOIIb U JApYyrHue
MEJMIMHCKUE YupexaeHus. KoopauHanusi ¥ WHTErpanus paOdOThl ATHUX
YUPEKIEHUH TOMoraeT 00ecleuuTh HENpEephIBHOCTE U CBOEBPEMEHHOCTh
MEIMLIMHCKOTO OOCITY>KUBaHUS MTAI[IEHTOB.
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2. Vcnonp3oBanne WH(GOPMANMOHHBIX TEXHOJOTWiH: BHenpenue
JJIEKTPOHHBIX MEIUIUHCKUX 3amuceil (OMP), onmallH-cucTeM 3amucu Ha
IpUeM, TEIEMEIUIUHCKUX KOHCYIBTAUN U IPYTUX IU(POBBIX pEIICHUI
it Oomee  d(GQGEKTHBHOTO YIpaBICHHWS ManueHTaMu ©  oOMcHa
uH(pOpMaIueil MeXXIy MEAUIIMHCKUMH CIICIIHATUCTAMH.

3. Ycunenue paOOTHHKOB TIepBUYHOrO 3BeHa: OOydeHHEe W
MOBBIIICHNWE KBalIU(pUKAMM Bpayeil © MEIUIHMHCKOTO IepcoHaa
TICPBUYIHOTIO 3B€HA 3JPaBOOXPAHCHUS, 9TOOBI OHH MOTJIH MpeaoCTaBIATh
Ka4eCTBCHHYI0  MEPBHYHYI0  MEIUIMHCKYI0  IIOMOINb,  BKIIOYAs
MpoUIaKTHYECKUe OCMOTpPBI, JiedeHHe OOmHUX 3a00NeBaHMU |
3[PaBOOXPaHCHUE HACEICHHS.

4. ®okyc Ha MPO(UIAKTUKE U OOIIECTBEHHOM 3710poBhe: OCHOBHOM
aKIICHT JIeaeTCs Ha MPEaYNPEKICHNN 3a00I€BaHIH, OCHOBHBIX MPUYNHAX
3a0071€Ba€MOCTH W MPOABIKEHUM 3I0pOBOro o0pa3a JKU3HU Cpeau
HACelleHWs, a TaKkKe Ha TPOBEICHUH OOIIECTBEHHBIX IPOrpamMm
BaKI[MHAINH, CKDHHUHTA U TIPOCBEICHNS.

5. uHOBannoHHBIE Mojenu opraHuzaunuu: IIpoGmemsl MaccoBoro
OOCITyXMBaHHWsS B Meramojicax TpeOyloT TOMCKa HOBBIX MOJeEIei
OpraHu3alMi padoThl MEPBHYHOTO 3BEHA 3/ApaBooxpaHeHus. Hampumep,
HCIIOJIH30BaHNE MOOHMIBHBIX KIIMHUK, TIOCJICA0BATCIIbHOC MNPUKPEIUICHUE
MAallMeHTOB K BpadaM-TepameBTaM,  IPOBEACHHE  MEAUIMHCKUX
KOHCYJIbTallui Ha TOMY.

OTH COBpPEMEHHBIE METONBl W IOIXONBI IIOMOTAIOT YIIyYIIUTH
JOCTYIHOCTh, 3((PEeKTUBHOCTF W KA4eCTBO MEIMLMHCKOW MOMOILH,
Hpe}lOCTaBJ’[HCMOﬁ TMEPBUYHBIM 3BE€HOM 3APABOOXPAHCHUA B METAIIOJIHCaX.
OH{ BKJIIOYAIOT HCIIONB30BAaHHE TEXHOJIOTHH, YCHICHHE IEpPCOHANA U
(okyc Ha IpeaynpexAcHIN 3a00JIeBaHUH U 00IIECTBEHHOM 3/J0POBEE.

KpoMme mnepednciIeHHBIX BBIIIE METOIOB, CYIIECTBYIOT M IpYyTHE
COBPEMCHHBIEC IIOAXOJbl K OpraHu3alyu pa60T1>1 NEPBUYHOrI0 3BCHA
3[[paBOOXPaHECHNUS B Meranonucax. HekoTopsle 3 HUX BKIIIOYAIOT:

1. MynpruaucuniuinHapHaeld noaxon: Ilpu opranuzanuu paGoTHI
TICPBUYIHOI'O 3B€HA MOT'YT 3a[[eI>iCTBOBaTBCH HC TOJIBKO Bpa4iu, HO U APpYyTrue
CIIELIUAJIICTHI, TAKAE KaK MEIUIUHCKHIE CECTPEI, (hapMaIeBTHI, IICHXOJIOTH,
coMaJIbHBIC pa6OTHI/IKI/I n AUCTOJIOTH. 9TO MO3BOMISET npeaOoCTaBIATh
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KOMIUIEKCHOE MEIUIIMHCKOe O00CIy)KMBaHHE U oO0ecleynBaTh Oolee
MOJTHYIO 3a00Ty O MalMeHTax.

2. IlpoakTtuBHBIN moaxoa: BmecTo pearmpoBaHusi Ha 3a00JIeBaHUS U
npoOeMBl, MEPBUYHOE 3BEHO 3APABOOXPAHCHHS B METAIOIUCAX MOXKET
yIeNSATh 0O0Jbllle BHUMAaHUs TMPENyNPEKICHUI0O U PaHHEMY BBISIBICHHIO
3a0omeBaHuii. JTO MOXET BKIIOYATh IPOBEIACHHUE  PETYIAPHBIX
MpOoUIAKTUYECKUX OCMOTPOB, CKPUHUHIOBBIX HpOrpaMM, oOyueHHe
MAIEHTOB O 3JI0POBOM 00pa3e >KU3HU U BEJICHUHU 37I0POBBSI.

3. Ucmnonp3oBanne 00Ja4HBIX TeXHOIOTHI: OOIadHbIe BHIYHCICHUS U
XpaHEHHE JaHHBIX MOTYT OBITh MCIIOJL30BAHBI JUIA 00ECIIEUeHHs JOCTyIa
K TAIUCHTCKOH HH(OpMalu W OOMEHa NaHHBIMH MEXAY Pa3THIHBIMU
MEAMLIMHCKUMH YUpEXKACHUSIMH. ITO Tmo3BojsieTr Oonee 3ddekTuBHO
VIpaBIATh HWHGOPMAIE MalueHTOB M TPENOCTAaBIATH HENPEPHIBHOE
MEAMLUHCKOE 00CITy>KUBaHHE.

4. Ydyer MOOWIBHOCTH HacelleHWs: B Meramosmcax MHOXECTBO
JIo/IeH MPOXKUBAeT B OJHOM paiioHEe, HO pabOoTaeT WM YYUTCS B JAPYTOM.
Ot0 T1pedyeT THOKOCTM B MPEAOCTABICHHM MEIULUHCKUX YCIYT,
HaIpuMep, OTKPBITHE MEJUIUHCKAX IYHKTOB W IIOJIMKINHHUK B paifoHax ¢
BBICOKOII MOOMJIBHOCTBIO HACENIEHUs] WJIM pa3BUTHE MOOMIIBHBIX TOYEK
o0CITy>)KHBaHUSI.

5. WaTerpammsi TEXHOJIOTHH W MEAUIMHCKOTO OOOPYHOBAaHUS:
Ucnonp3oBaHWe HOBBIX  MEIWIMHCKHX  TEXHOJOTHH, TakUX  Kak
TeJEMEIUIHA, JUCTAaHIIMOHHBI MOHUTOPWHT TIAI[MEHTOB, a TakKXke
pa3BUTHE MOPTATUBHBIX W MOOWIBHBIX YCTPONCTB ISl ITUArHOCTUKU M
oOcnenoBanmst, crocobcTByeT Oonee 3(deKTHBHOMY W  IOCTYIIHOMY
MEIUIMHCKOMY 00CITY)KHBaHHIO.

OTH COBpEMEHHBIC TOAXOIbl K OpraHW3aldu pPabOThl TEPBUYHOTO
3BeHa 3IPABOOXPAHEHHUs B METAloNMCaX OOYCIABIUBAIOT Ba)XHOCTh
JaNbHEMIIEro pPasBUTUS TEPBUYHOM MEIUMKO-CAHMTAPHOW  IMOMOLIH.
KoMmOmHamms 5THX METOMOB W MOJXOJOB IIO3BOJISIET CHPABHUTHCS C
0coOeHHOCTSIMH PadOTHl B OONBIINX ropojax, odecnednBas 3ppexTuBHOE
Y Ka4eCTBEHHOE MEJUIIMHCKOE 00CITY)KHBaHUE HACCIICHUSI.

Bce 310 cmocoOcTByeT oOpraHm3aléd pa0OTHl MEPBHYHOTO 3BEHA
3paBOOXPAaHEHUS] B Meramnoyucax Oonee 3((EKTHBHOHN, TOCTYNHOH H
CBOEBPEMCHHOH  MENUIIMHCKOH MOMOIIH, a TakKe MOBBIIICHHUIO
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YIOBJICTBOPEHHOCTH IMAallMCHTOB. Peanmu3arusi 3TUX MOJIXOI0B Tpedyer
COBMECTHBIX YCWJIMA CO CTOPOHBI MEIMIIMHCKHX  OpraHW3aIui,
MPABUTENbCTBEHHBIX CTPYKTYp Y  OOINECTBEHHOCTH [UIS  CO3JAHMS
COBPEMEHHBIX U HHHOBAIIMOHHBIX CHCTEM 37[PaBOOXPAHCHHUS.

TEHAEHIIUMUA U3MEHEHUS JIMIIUIHOT'O ITPOPUJIIA
IIPH PAZHBIX BAPUAHTAX OCTPOI'O JIEMKO3A

B.O. JIsumzapus', 10.C. Kuraesa®

L@rey r. HI] ®MBL] um. A.1. Bypnazana ®PMBA Poccuu, 2. Mockea, P®
> ®I'BOY BO YI'MY Munzopasa Poccuu, o. Examepuntype, PD

AKTyalbHOCTb. VI3MeHeHHMe TIOKa3zaTeliell JUIHIHOTO OOMeHa
COIMPOBOXAAET pasiiyHble 3a00NeBaHUs W B 1EJIOM psle CcIydaeB
XapaKTepU3yeTCsl MOBBIICHHEM YPOBHS  OOINEro  XoJIeCTEpUHA W
XOJIECTepUHA JIMIIONPOTEMHOB HU3KOW U O4eHb Hu3KoU motHocty (JITTHIT
u JITIOHII), uto mMeeT npoareporenHoe 3HadeHue [1]. [Ipu aToM TunuIs!
00JIaZIaf0T MHPOKHM CIIEKTPOM PA3JIUYHBIX OHOJIOTHYCCKHUX (YHKIIUH,
OJHMMHU W3 TJIABHBIX SIBIAIOTCS — JSHEpreThdyeckas (MCTOYHUKOM DHEPTUH
CIIy’)KaT TPUTIHIEPUIBI) U CTPYKTypHas ((OCHONHMIUABI  SBISIOTCS
OCHOBOH KJIETOYHOH MeMOpaHbl) [2].

Kak wu3BecTHO, mpu remMoOiacTo3ax, B YAaCTHOCTH IIPH OCTPBIX
JIeiiKko3aX, Pa3BUBAIOTCS CHCTEMHBIC HApYHICHHUS OOMEHa JIITHIOB B BUJE
CHIDKEHHSI JIUIIONPOTENHOB BbicOKoM miotHoctu (JIIIBIT) B chiBOpOTKe
KPOBH,  OTPaXAlOIIEro  BBICOKYIO  TIOTPEOHOCTh B  XOJCCTEpUHE
nponudepupyrommx onyxoneBbix kiaertok [3]. Ilo HEeMHOroYHCIEeHHBIM
JIAHHBIM JIUTEPATYPHBIX WCTOYHHUKOB IOKA3aHA B3aMMOCBS3b M3MEHEHHH
JUNHUIHOTO OOMEHa IMpH OCTPOM JieiiKO3e C aKTUBHOCTBIO OIYyXOJEBOTO
npouecca [4]. B omyxomeBodl  KJETKE MPOUCXOJUT  YCKOpPEHHE
MeTabolM3Ma, 4YTO OOYCIIOBJICHO BBICOKOW CKOPOCTBIO €€ JICJTICHUS,
HEOOXOIUMBIM YCIIOBHEM [UISI KOTOPOTO CIYXHT CHHTE3 JIUIHJOB
UTOIUIa3MaTHIeCKOil MeMOpansbl [5]. [loMrMO 3TOTr0, UMEIOTCSI JAaHHBIE O
BIMSIHUM Ha OOMEH JMIKIOB HPOBOAMMON MATOTEHETUYECKOW Teparnmy,
BKJIIOYAIOIIEN B ce0st LIUTOCTATUYECKUE rpenaparsl u
TITIOKOKOPTUKOCTEPOHIBI.
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Jo mocmemHero BpeMs BONPOCH BIMSHHUS HEOIUIACTHYECKOTO
mpolecca Ha pa3BUTHE aTepoCKiIepo3a NPOJODKAIOT OBITh B IEHTpE
BHUMAHHS Pa3HBIX CHENHATNCTOB. B 3T0ll cBs3M M3yueHne ocobeHHOCTEH
JMUMUAAHBIX HapyOICHWH y TAaOUCHTOB C OCTPHIMHU Jieiiko3amu Ha ¢oHe
LHUTOCTAaTUYECKON Tepamuu MpeACTaBIsueT, KaK TEOPETUYECKHH, TaKk |
MPaKTUYECKUN UHTEpEC.

Heab: M3y4uTh 0COOEHHOCTH M3MEHEHUS JHUMUIHOTO PO MpH
Pa3HBIX BapHaHTaX OCTPOTO JIEHKO3a.

Marepuansl U MeToabl. B wuccrnenoBanne ObuUTH BKIFOYEHB 34
MAaIMeHTa C YCTaHOBIEHHBIM JUATHO30M OCTPOTO JICHKO3a, paselieHHbIC
Ha JIBE TPYIIIBL: B IEPBYIO IPYIITy ObLIH BKIIOUCHHI 12 marenToB (35%) ¢
octpeiM JuMpobiaacTHeIM seliko3om (OJIJI), Bo BTOpyro — 22 mauueHTta
(65%) c octpeiM MuenobmacTHEIM Jieiikozom (OMJI). JlmarHo3 octporo
JIeKO3a YCTAHOBIEH Ha OCHOBAaHWU KJIMHUKO-Ta0OPATOPHBIX ITaHHBIX:
CTETCHU BBIPAKCHHOCTH IUTONICHUH W HWHQUIBTPAIMN KOCTHOTO MO3ra
OIyXOJICBEIMH KJICTKAaMH. Bepudukamus BapuaHTa OCTPOTO JieiiKo3a
MPOBOAMIACH C TIOMOIIbIO MMMYHO()EHOTUIIMPOBAHUS KOCTHOTO MO3Ta.
Pacmipenenenne B rpymmax mo MOy, BO3pacTy M aHTPOIOMETPHUYCCKHM
JaHHBIM IOKa3aHo B Tabmuie 1.

Ta0nuna 1 — XapakTepucTuka UcciaeyeMbIX TPyl

XapakTepueTHicH I pyrmi) ﬁ;nelnon I pynnaoljit;ueﬂmn p
KonnyecTBo manueHToB n=22 n=12 -
Ioua:
MyxcKoii 9 (41,0%) 5 (42,0%) p=0,340
Kenckuii 13 (59,0%) 7 (58,0%)
MenunaHna Bo3pacra, JieT 44 [18;60] 42 [19;61] p=1,000
I/IHZleKC'i\:i/l;gbl Teja, 24 [18:33] 24 [18:35] p=0,825

Bce mammeHTaM wHccieqyeMbIX TPYII HUCCICIOBAHWE JIUITHIHOTO
CIIEKTpa BHIMOJHUIM C HCIOIh30BAaHHEM OHOXUMHYECKOTO aHAIM3aTopa
ILab Taurus (Instrumentation Laboratory S.P.A.», Utanus). McciaenoBanue
H3y4YaeMbIX nmokasarenei MIPOBOJMIIOCH nocine OKOHYaHHS
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LUTOCTAaTUYECKOM Tepamuy, KOTopas IPOBOAMIIACH II0 CTaHIAPTHBIM
MporpaMMaM COIIACHO KIIMHUYECKUM PEKOMEHIALIHSAM.

Jis OIGHKM CTaTUCTHYECKOH 3aBHCHUMOCTH MEXIy IpH3HAKAMH
onpeneyisi  Ko3pGUIMEHT paHroBod kKoppensiuu Croupmena (rS).
CrarucTUueckuid aHanM3 BBINOJIHSUIA C HCIOJIB30BAHHMEM IIPOrpamMm
«Microsoft Excel».

Pe3yabTaThl aHaIH3a MOKa3aTeNeH TUIUIHOTO CIIEKTpa y MallMeHTOB
C OCTpPbIM JIEMKO30M B COOTBETCTBUM C BapuUaHTOM 3a00ieBaHus,
MpeJCTaBJIeHbI B TabIuLe 2.

Kak BuaHo u3 Tabnuusl 2, rpynna nanuentoB ¢ OMIJI yamie umena
Ooree BEICOKHI YpPOBEHB OOIIIET0 XOJIECTEPHUHA TI0 CPABHEHHUIO C TAKOBBIM Y
nanuenTos ¢ OJIJI. OTMeueHsl Takke JOCTOBEPHBIE Pa3IHUus 110 YPOBHIO
JIIIBIT u JIIIHII mexxy uccienyeMbMu TpynnaMu. Mexay 3Ha4eHHSIMHA
JIIIOHIT u x03()(UIHMEHTOB aTEepOTEeHHOCTH pAa3IMIMii HE BBISIBICHO.
Takum 00pa3oM, NIpH COMOCTABICHUU PE3YABTaTOB JIMIMIHOTO CIIEKTpPa
MEXIy HMCCIENyeMBbIMU IPYINIIaMU yCTAHOBJIEHBI JOCTOBEPHBIE pa3IHuMs
[0 YPOBHIO OOLIEr0 XOJECTEpPUHA, YTO MOXET OBITh CBA3aHO C
MOBBIIIICHUEM PUCKA PA3BUTHS aTePOreHHBIX N3MEHEHUH.

Taﬁnnua 2 — [Tokazarenu JIMIIUAHOTO CIIEKTpa y MallMEHTOB C OCTPBIM

JIEKO30M
I'pynna nanuenToB | I'pynna nauueHToB
Ioka3zarenn OMUI oL p

OO1muii XonecTepuH 5,8[3,9; 8,1] 6,8 [4,3;12,8] p=0,003
Tpurnuiepuas 1,9 [0,72;4,76] 1,510,77;3,35] p=0,062
JIIBIT 1,5[1,01;2,58] 1,8 [1,01;4,28] p=0,049
JITTOHIT 0,88 0,32;2,19] 0,7 [0,35;1,54] p=0,214
JITTHIT 3,4 [2,13;4,78] 4,2 2,5;8,0] p=0,050
K

03pipuiteHT 2,9[1,6; 4,8] 2,8 [2,0:4,0] p=0,231
aTepOTCHHOCTH

PaCCMOTpI/IM PacpoCTpaHCHHOCTb W3MEHEHUN JIMITUIHOTO CIICKTpa y

nanmenToB ¢ OMJI n OJIJI, moka3anHyro Ha pucyHKe 1.
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Pucynok 1 — YacTtoTa M3MEHEHH! JTUIHATHOTO CIIEKTPA Y TAIlEHTOB C
pa3HbBIMU BapuaHTaMU OCTPOTO JEHKOo3a.

Kak BugHo u3 pucynka 1, cxoxkas d4acrora HU3MEHEHHUU YpPOBHS
rokasaresei JIMIUAHOIO CIEKTpa UMEET MECTO Y ITaLIUEHTOB MCCIIELyEeMBbIX
rpynit. [Ipy pa3BUTHH HEOIIaCTUUECKOTo Mpolecca y nauueHToB ¢ OMJI u
OJIJI mpoucxomar W3MEHEHHs JIMIUAHOTO OOMEHa, XapaKTepHU3yIoIHuecs
MOBBIIIICHUEM YPOBHSI COJEp)KaHHUS OOINEro XOJECTEpPUHA 3a CUeT BCEX
¢pakumii  munonporenHos  (JITIBII, JITIHII, JIIIOHIT). Ilpu stom
KOA((QHUIUECHT aTepOreHHOCTH OCTAETCs MOBBIMCH y 12 marmeHToB (55%)
¢ OMJI u y 5 nauuenToB (42%) ¢ OJIJL

3ak/royeHne. Y MalMCHTOB C OCTPBIMU JICHKO3aMHU, MOTYYUBIIUMU
NIaTOI€HETUYECKYI0  Tepaluio,  COCTOSHME  JIMIUAHOM  CUCTEMBI
MOJBEPraeTcss U3MEHEHUM, XapaKTePU3YIOIIMMHUCS TOBBILIEHHEM OOILIEro
xonecrepuna, JIIIBII wu JIIHIL. IlonmydyeHHble naHHBIE TO3BOJISIIOT
paccMaTpuBaTh YpOBEHb XOJeCTepMHa H ero (¢pakuuié B KadyecTBe
OMOXMMHYECKUX TPOTHOCTHYECKUX MApKEPOB Y OHKOTEMATOIOTHMYECCKHUX
OOJIbHBIX, a TAKOKE KaK BEpOATHBIE MapKephl OLIEHKU PE3yJIbTaToOB JICUSHHUS.

CHHCOK MCN0JIb30BAHHBIX HCTOYHHKOB:

1. BrnamumupoBa, C.I. CocrosHue oOMEHa JUMHUAOB Y OOJBHBIX C

BIIEPBBIC BBISBICHHBIM OCTphiM Jielikozom / C.I. Bnagumuposa,
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JI. H. TapacoBa, W. A. loxmmuaa // KiuHndeckas mpaboparopHast
muargoctuka. — 2015, — Ne 7. — C. 28-31.

2. The role of lipids in cancer progression and metastasis / M. Martin-
Perez, U. Urdiroz-Urricelqui, C. Bigas, S. A. Benitah // Cell Metab. —
2022.—-V.34.—Ne 11. - P. 1675-1699.

3. Dyslipidemia at diagnosis of childhood acute lymphoblastic leukemia
/ P.R. Mogensen, K. Grell, K. Schmiegelow [et al.] // Plos One. —
2020. - V. 15. — Ne 4. — Article: €0231209.

4. Bnagumuposa, C.T. B0%000201 0308078 oOMeH y OOJBHBIX
oHkoreMaronoruueckumu  3aboneanmsmu  /  C. . Bnamumuposa,
JI. H. Tapacosa // TepaneBruueckuii apxuB. — 2016. — Ne 3. — C. 116-
119.

5. Association between abnormal lipid metabolism and tumor / C. Li,
F. Wang, L. Cui [et al.] / Front Endocrinol (Lausanne). — 2023. —
V. 14. - Article: 1134154.

BJIUSTHUE CAHUTAPHO-ABUAIIMOHHOM DBAKYAIIUU HA
MOKA3ATEJIb Sp0O2 Y MAIIMEHTOB C MMOJIUTPABMOM

T.H. Amutpues, M.I'. Bopomiunos
@I'BY I'HL] ®MBL] um. A.U. Bypuasana ®MFEA Poccuu, e. Mockea, P®

[TonmuTpaBMa — MHOXXECTBEHHOE, COUYCTAHHOE MIIM KOMOWHHPOBAHHOE
MOBpEXKJIEHHE OpraHu3Ma, MPOU3OLIE/IIee B Pe3ysbTaTe MEXaHHYECKOro,
TEPMHYECKOT0, XUMHUYECKOTO, JIydEeBOTO BO3ACHCTBUS W MPHUBOAAIICE K
MPOSIBIIEHUIO CHUHJApoMa B3auMHOro otsromenus [1]. Cpemun npuduH
CMEPTHOCTH TMOJHUTPaBMa 3aHUMAaeT TPEThbe MECTO, YCTymas JIHIIb
CMEPTHOCTH OT OIYXOJIEBBIX M CEPIEYHO-COCYIUCTHIX 3a00JeBaHMM, a B
rpynne momnoxke 40 ner — mepBoe [2]. OmHOW W3 BeaymUX NPUYHH
BO3HUKHOBEHHUS JaHHOTO 3a00JIeBaHMs SBIAETCS MHHHO-B3PBIBHOE
paHEHHE B YCIOBUSX OOEBBIX KOH(IUKTOB, YTO TpeOyeT HKCTPEHHOMH
MEIMLIMHCKOM 3BaKyallui Ha Ooliee BBICOKHE YPOBHU OKa3aHHs MOMoIu. B
HacTosIIee BpeMsl, Hanbolee pPacHpOCTPAHEHHBIM CIIOCOOOM IOCTABKU
TaKWX MAIMCHTOB SIBJSIETCS CAaHWTapHO-aBHanMoHHas sBakyarus (CAD)
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BEpTOJIETAMH MU-8ATM 000pyTIOBaHHBIX CIIEITUATbHBIMHU
MEAMLMHCKUMHE MoayJisiMU. [IpoduiakTuka BTOPUYHBIX OCIOXKHEHUH U
CHI)KEHHME PUCKOB CBsi3aHHBIX ¢ CAD Ba)kKHBI JJIsl CHUXKEHUSI CMEPTHOCTH U
YMEHBUIEHUS IPOJIOJDKUTENIBHOCTH peaOuINTallMOHHOT O IEPHO/A.

BozpaeiictBue BbicoThl Bo BpemMsi CAD MOXeET TIPUBECTH K
JOMOTHUTENbHOMY — (PU3MOJIOTMYECKOMY DHUCKY Ul TalMeHTOB C
nonuTpaBMold. B Oonee paHHeM WcclenOBaHUM OBUTH  BBISBJICHBI
CIIEYIONINE CIy9ad, KOTOPBIE MOTYT OBITh CBSI3aHBI C JANbHCHIIHMH
ocnoxHeHussMH y noctpagasmux: PCO2 > 40 MM pT. CT., CUCTOJIUYECKOE
aprepuanbHoe gaBieHue < 90 mm pr. ct., SpO2 < 93% [3].

B Hamem uccnegoBaHUHM MBI NU3yYWIIM KapThl BEI30BOB 7 MAI[MEHTOB C
nonuTpaBmord — Qopma NellO/y — peanumarnmonHou Opuransl LleHtpa
MEIUIIMHCKON 3BaKyallud U cKopod MemuuuHckoi momoru OI'BY I'HIJ
OMBII um. A.M. bypnazsna ®MBA Poccuu. I Ha ocHOBaHMU UX aHaIN3a
oueHwIn n3MeHeHusa nokazatens SpO2 npu CAD. JlanHble NalUEHTHI
MOCTYNIWIM B 3BakoNpueMHUK DelepaibHOr0 MeIUKO-OHOJIOrHYecKOro
arentctBa (DMBA Poccun) ans nanbHeimell MeIUIMHCKOW BaKyallu B
MPOQWIBHYID MEIUIIMHCKYI) OpraHW3alMi0 — TUICY0 SBaKyalud — [0
200 kM. [JnmutenbHOCTH ABakyanuu coctanisieT 40 MUH (CTOUT OTMETHTH,
YTO JUIMTEIBHOCTD 3BAKYALlMM IPU TAKOM K€ PACCTOSIHUU HAa CaHUTAPHOM
aBToMoOmite kiacca C cocrasisier 120-140 munyT).

Ha navanpHBIX dTamax, mpu Habope BbIcOTHI 10 1 500 MeTpos,
nokazatenb SpO2 cHIKalcid A0 MOPOroBbIX 3HadeHud (93-95%) y 3
nanueHToB. [Ipn Habope BEpTONETOM KPEUCEPCKONH CKOPOCTH U BBICOTHI
nokasarens SpO2 uMmen TeHISHIUI0 K CHIDKEHUIO Y 2 manueHToB Ha MBJI,
410 OBICTPO KymupoBaioch yBenuueHuem FiO2. Taxke oTMedeHO, 4TO
nanuentsl Ha VMBJI Gonee wacTto HyXJajauch B CaHAlMM JAbIXaTENbHBIX
MyTeH, YTO BEPOSTHO, CBS3aHO C BO3ICHCTBHEM BHOpAlUU IBHUTATEIL
Beprosieta. K MOMEHTY mpu3emileHus BEpToJieTa, OTKIOHeHUsT SpO2 HuxKe
IIOPOTOBBIX 3HAYEHUH ya10Ch KyIUPOBATh y BCEX NAllUEHTOB.

BbiBoAbI: JaHHOE HCCIENOBaHME IOKAa3bIBaET Ba)XKHOCTH 0CO00M
MOATOTOBKM MeAuIuHckoro mnepcoHana k CAD nHa Beptosnere. HyxHo
HUMETh BBHJLY, YTO TP 3BAKYyaIlMH MOKET TIOHAI0OUTHCS TOTIOJHUTEIbHBIH
3amac Kucjopoma W Oojiee 9acToe WCIONB30BAHWE aCTHpaTopa Ui
CaHallMy JbIXaTeJIbHbIX MyTeH.
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HecmoTpss Ha BO3MOXHBIE OCHOXHEHHs BO Bpemsi monera, CAD
SBIIIETCST HauOoJiee MPEeNNOYTUTENbHON Ul MAalMEeHTOB C IMOJIMTPAaBMOM.
BricTpas sBakyalusi UrpaeT pemialoulyl0 poiib B YCICIIHOM JICUCHUH H
peaOdIINTaMi JaHHBIX TAleHTOB. [Ipu WCIONB30BaHUM BEPTOJETHOU
TEXHUKH, MAIMEHTHI B 2 pa3a ObICTpee Momnajaiu B mpopuiibHOE JeueOHoe
yUpeKICHUE.

3akimiouenne: CAD sdABisercd NPUOPUTETHOM [Ulsl NALUEHTOB C
nonuTpaBMord. OnHa mo3BoisieT ObIcTpO W 3()(HEKTUBHO TOCTABUTH
MOCTPaJIaBIIMX B CIELUAIM3UPOBAHHBIE MEIUIMHCKUE YUPEKACHUS, TIe
UM Oyzer okazaHa HeoOxonumas mnomoulb. COrjiacHO KOHIEMIUH
«30JI0TOTO 4Yaca» NpU OKAa3aHWW TIOMOINM TOCTPaJaBIIEMy B TEUCHHE
MepBOrO Yaca OTMedaeTcss Hambojiee BHICOKHHA ypPOBEHb BBEDKHBAEMOCTHL.
Opnako ¢usunonornueckue 3pdextet CAD HEINOCTATOUHO HW3YYCHBI U
MMOTEHIIMAIILHO MOTYT CIIOCOOCTBOBATh BTOPUYHBIM TpaBMaM y HEKOTOPBIX
TPYIN MAIEHTOB, OCOOCHHO Yy MAIMEHTOB ¢ MONUTpPaBMOH. JlanpHeime
HCCJICZIOBAaHUSI MOTYT IIOMOYb BBISIBUTH HOBBIE IOAXOIBl K OKa3aHMIO
MEIMILMHCKOW TOMOIIM BO BpeMs TaKHUX 3BaKyalllif, YTO B KOHEYHOM
WTOTC MOXET TPHUBECTH K YIYYIICHHIO pE3YyJIbTaTOB JICUCHUS W
BBDKHBAaEMOCTH JIAHHBIX TAIMEHTOB.

CHCOK UCI0/Ib30BAHHBIX MCTOYHUKOB:

1. MenuuHckass — 9Bakyauuss — HOCTPaJaBIIMX € TOJIUTPABMONL.

Opranm3anuonsbie  Borpockl. Coobmienne 1/ C. @. 'oHuapos,

A. B. AkunbiinH, M. U. baxenos [u ap.] / Menunuaa katactpod. —

2019.—Ne 4 (108). — C. 43-47.

2. Kputepun OLEHKH TSHKECTH COCTOSHHUS MAIMEHTOB C TOJIMTPAaBMOM

IpU  MEXTOCHHUTAIBHON TpaHcmopTupoBke / B. B. Aramkans,

A. B. lllatanun, C. A. Kpasuos, /I. A. Ckonunnes // IlonurpaBma. —

2011.—Ne 1. - C. 5-11.

3. Kacymos, B. P. llHTeHcuBHas Tepamusi OCTpOro MEpUOJA TSKEIIOU
yepenHo-mo3roBoit  TpaBMel / B. P. Kacymos, JI. b. [Ixabapoga,

U. A. PycisixoBa // Bectauk TamOoBckoro yamBepcutera. Cepusi:

EctectBennble u TexHuueckue Hayku. — 2006. — T.11. — Ne 4. —
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K BOITPOCY COBEPHIEHCTBOBAHUS OPI'AHU3AIIUN
JIOTOCIIMTAJIBHOI'O DTAITA OKA3AHMS MEJUITAHCKOM
IHoMomu OJIBHBIM C OCTPBIMMU YEPEITHO-
MO3I'OBBIMU TPABMAMMU HA ITPUMEPE I'. MOCKBBI

W.I1. Ayounun, 1.1O. Kapumoa
@I'BY I'HI] ®MFL] um. A.U. Bypnaszana ®MBA Poccuu, e. Mockea, P®

AKTYaJlbHOCTBb. Pe3ylnbTaTHUBHOCTH JIEUEHHUS] HePErHO-MO3TOBBIX
TpaBM (UMT) BO MHOrOM 3aBHCHT OT CKOPOCTH, B TE€UCHHE KOTOPOTO
OyZeT mocTaBiIeH TOUHBII [uarHo3 u OyayT MPOBECHBI Bce HEOOXOANMBIE
MeponpusATHs emé a0 TrochnuTadu3aluuu B cTauuoHap. Kpome Toro,
BAXHYIO pOJIb WIPaeT NPOIECcC OKa3aHUS MEAULMHCKONW TOMOLIH
HEIIOCPEJICTBEHHO Ha MECTE€ COBEPLICHMs IPOMCLIECTBUS, B KOTOPOM
YeJIOBeK MOXKET IMOJNyYUTh YepernHO-MO3roBylo TpaBMmy. Orcioga —
HEO0XOAMMOCTh YETKOH OpraHu3alMd BCeX MEpONpUATHH Ha JaHHOM
JTarne OKa3aHWsA MEIUIIUHCKOMN MOMOIIM NallUeHTaM ¢ YePerHO-MO3TOBBIMH
TpaBMaMH.

Hesab ucciaegoBaHusl: NPOAHAIM3UPOBATh OPraHM3ALUIO IIpoLEecca
OKa3aHWs MEIUIMHCKOM MOMOLIM HalHMeHTaM C YepernHO-MO3IOBBIMU
TpaBMaMHU Ha JOTOCIUTAIBHOM 3Tame il pa3paboTKu B MOCIEOYIOLIEM
Mep IO €€ ONTUMH3ALUH.

Matepuan u wmeronsl. [IpuUMeHSIHCh METOIbl CTATUCTUYECKHH,
AQHATUTUYECKHU, METONl DSKCIEPTHBIX OICHOK, aHAINW3 JAMHAMHYECKUX
psAnoB, nporHo3upoBanue. bouta BeIOpaHa mpoleaypa paHIOMH3aLUN A
TeHEepalry HEIMpeacKa3yeMol IOCIIeJOBAaTEIbHOCTA pachpenencauii. B
urore s aHanu3a orobpaHo 3 777 aMOynmaTOpPHBIX KapT JKHUTEIEH
r. MOCKBBI, IEPEHECIIUX OCTPBIE YEPEITHO-MO3T OBbIE TPABMBI.

PesyabTaTsl u 06cy:xaenue. B nenom no Poccuiickoit denepanuu
BHYTpUUYEPEIHbIC TpaBMbI B3pocioro HaceieHus (18 mer um crapime)
COCTaBILIIOT 2,5% OT OOLIero KONWYecTBa TPaBM, OTPABICHUH M APYTUX
TIOCJICJICTBUI BO3/ICHCTBUS BHEITHUX MIPUYWH, 2 B MockBe — 2,3%.

[lpn amamu3e oOmero Imokas3aTenass BHYTPUYEPEIHBIX TPaBM
MoKa3aTellb OTMEeYaeTcsl Kak CTa0MIbHBIA U BapbupyeT oT 2,2 (2020 ron)
mo 2,6 (2022 rox) wa 1000 macemenwms. Temm mpupocTa MoKazaTenst K
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utory 2018 roma cocraBun 7,4%. BHyTpuuepenHsle TpaBMbl AETCKOIO
Hacenenus (0-17 net) cocraBnsaoT 2,5% OT 0OILIEro KOJIMYecTBa TPaBM,
OTpaBJIEHUM W JIPYrUX MOCIEACTBUNA BO3ACHCTBUS BHEUIHUX NPUYHH, a B
Mockse — 1,1%. IIpu ananuse mokasaTeiis KOJIMYECTBA BHYTPUUYEPEIHBIX
TpaBM y neteir ot 0-17 nmet mo r. Mockse B nepuoa ¢ 2018 mo 2022 rr.
BBISIBJIGHO CHIDKEHHE Tokasatens Ha 5% c 7,7 no 7,3 ma 1000 merckoro
HacelleHUs.

[IpoTuBONONOKHASA CUTyalUs B OTIMYUM OT AETCKOTO HaceIeHHs
CKJIa[BIBACTCSl Y B3pOCJIOTO HACEJEHHUsS, TaK IOKa3aTelb YBEIMYWICH K
urory 2018 roma na 20% c 1,4 mo 1,7 ma 1 000 B3pocimoro HacelneHUs.
IIpennpuuATbII HamMKM JIMHEHHBIM @IPOTHO3 BBISIBUI, 4YTO IIOKA3aTelb
camsutcss Hmke 7,0 Ha 10 000 nmeTckoro HaceneHUs, a MO B3POCIOMY
HaceJleHHI0 ocTaHeTcs Ha ypoBHe 1,7 Ha 10 000 B3pocioro HaceneHus.

B pamkax JOrocnuTalbHOTO dSTama MEIUIMHCKOW  IOMOIIU
nmaruenTam ¢ Tsbkenoi popmoit UMT, Obu10 BBIsSIBIIEHO, 4TO B 37,4+0,74%
CIIyJasX Takas MOMOINb MpeAocTaBisuiack Ha ynuie, B 34,8+0,65% — B
JIOMAIIHUX YCIoBUsAX, B 16,3£0,42% — B yupexIeHUSIX MEIUIIMHCKOTO
Tuna, B 7,8+0,22% — B 00IIECTBEHHBIX MeCTax, B 2,6+0,21% — Ha padore.

B nepBblit uac nocie noay4eHus: TpaBMbl ObUTa OKa3aHa MEAUIIUHCKAs
nomoiups 41,3+1,38% mnocrpanaBmMM ¢ 4epenHO-MO3IOBOM TpaBMOM, B
MepUOJ € TepBOro 10 Tpersero yaca — 15,3+0,86%, To ecTh cymMMapHO B
IepBele TPU dYaca IMOCIE TpPaBMBI MOMOIIb ObUIa OKazaHa 56,6%
3a00JIEBIIMM C YEPEIHO-MO3TOBOW TpaBMOW OCTpOM cTenmeHH. A Ha
MPOTSHKCHUH cienyiomux 21 dacoB ObUla NpeaoCTaBiIeHa IIOMOINL B
10,1+0,42% ciyyaeB, TO €CTb CyYMMapHO B TeuU€HHE NEpPBbIX CYTOK
oMok ObUTa OKa3aHa 66,7+0,75% nanuentam. CpoKH OKa3aHUsI TTIOMOIIH
3a9acTyIO 3aJepP’KUBAIOTCS B CBSI3H C HECBOEBPEMEHHON 00pAaIIaeMOCTHIO
(Kak TpaBWIIO, MIPH AITKOTOJILHOM OTIbSTHEHHH ).

N3 obmero xonmuectBa B | 244 amOymaTtopHBIX MAIUEHTOB C
COTPSICEHUSIMM TOJIOBHOTO MO3ra M yHmIMOaMu TOJOBHOTO MO3Ta JIETKOI
(GhopMBI OT TOCHHUTANHM3ANUU OTKazaics 741 OOMbHOH (YTO COCTABHIIO
59,6% Bcex ciyudaes), npu 3toM 503 maruentoB (40,4%) momyuunu mo
HEU3BECTHBIM MPUYMHAM OTKa3 OT TOCHHUTAIM3alKU, HECMOTpPA Ha TO, 4TO
OHH B 00513aTEITFHOM TOPSAIKE MOJIEKATH TOCITUTATH3ALInH.
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Kak mokaszanm aHanm3, UMEHHO B TPaBMATOJOTHYECKHX ITyHKTaX H
MOJUKIMHUAKAX (UKCHUPYETCS HAWOONBIIMKA yPOBEHb HArpy3Kd II0
JICHCHUIO aM6yJIaTOpHI>IX NMafguCHTOB C TpaBMaMU T'OJIOBBI. B YaCTHOCTH,
3/1€Ch MTPOU3BOIUIICS OCMOTp U JieueHue 67,7+1,36% nereit (836 uz 1 176),
a takxke sedenue 76,6+0,84% B3pocnbix (1 928 uz 2 496). Urto kacaercs
OCTaNbHBIX OOJNBHBIX, HMCIOIIUX TPaBMy TOJIOBBI, TO OKa3aHHE
MCHI/IHI/IHCKOﬁ IOMOIIN UM OCYHICCTBIAJIOCH COTPYAHHKAMU NPUEMHBIX
OTJICNICHUI OOJBHUI] ¥ KITMHUK TOPOJa U CKOPOH TTOMOIIIH.

Ecnu ocHOBHas Harpy3ka IO TPEAOCTaBICHHUIO BBIIICYKa3aHHON
MOMOIIA aMOYJIATOPHBIM TMAIIMEHTaM, UMEIOIIUM TPaBMy TOJIOBBI, TalaeT
Ha CIICHHUAJIMCTOB TPABMITYHKTOB U IMOJIMKIWHUK, TO IPU HepBOﬁ IIOMOIITHN
MOCTPAJIABIIAM C YyIIMOOM TOJIOBHOTO MO3Ta CpPeIHEH W TskKelol (GopMsI
0e3 cHaBieHHs, CO CJaBIEHHEM TOJOBHOTO MO3Ta OIpeIesomiee
3Ha4YeHHEe uMeeT paboTta ciyx0bl ckopoit momornny. Kak ObUT0 BBISBICHO, B
81,14+1,36% cmyuyaes, cBsI3aHHBIX C TSDKEJIOW YEPEITHO-MO3TOBOM TpaBMOH,
OKa3aHWe TEePBOM MEIUIIMHCKON TOMOIIM TPOU3BOAMIOCH HMEHHO
COTPYJIHUKAMH CITy’)KO CKOpPOW TIOMOIIU: TPU STOM Bpayl JIMHEWHBIX
MalIuH oOKa3piBasin momouls 73,8+1,16% TakuM mnamueHTaMm, Bpauu
CHelnHaIu3upoBaHHbIx Opuran — 7,3£0,74%. Mexnay Tem, Lenblid psa
aBTOpoB, B yactHoctH JI.b. Jluxtepman [2018] coBepiieHHO cripaBenIuBO
OTMEUAIOT, YTO B YCJIOBHSX CKOPOW MEIUIIMHCKOW TOMOINU HEJb3s
KaueCTBEHHO M B TIOJHOM Mepe MpOBECTH OOCIEAOBaHHWE TMAlMEHTa |
00eCTieYnTh TIONHOIICHHOE HAOJIIOJICHHE 3a COCTOSHHEM OosibHOro. U
Tobk0 B §,140,64% yKkazaHHBIX BBIIIE CIy4aeB OKa3zaHUE IepBOH
MEUIIMHCKOM TIOMOIIM TPOU3BOJAWIOCH BpadaMH TPaBMITYHKTOB H
IIOJIMKIINHHUK, KOTOpbIC B 6OJ'H>HII/IHCTBC Clly4acB HamnpaBJIsIn
MOCTpaJaBUINX B CTAMOHAPHBIE OTAEIICHUS C IUarHo3aMHu 3aKpbIToil UMT
u CI'M. B §,140,64% ciy4aeB nepByr0 MEJULIMHCKYIO IOMOIb OKa3bIBaIH
Bpaud HENpPO(PHILHBIX CTAI[HOHAPHBIX OTACICHHHA C JaJbHEHIIAM
MepeBOIOM OOJIBHBIX B OTAENECHHE HEHPOXUPYPIUH CHICIHATH3HPOBAHHOTO
Ha3HAYCHUSI.

B noknane nmpuBoaMTCS TakkKe aHAM3 Je(EKTOB MPH OpPraHU3aIUud
MEIMIIMHCKOW MOMOIIX OOJNBHBIM C OCTPOM YepEITHO-MO3TOBOW TPaBMOM
Ha JOTOCIIUTAIBHOM JTare, TAKUX Kak:
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—  3aiepXKKa C BBIE3JIOM CIYXOBI CKOpPOH IOMOIIM Ha MECTo, TIJie
MOCTPaJaBILUH MTOJIyYUI TPAaBMY;

—  BBINIOJIHGHUE JMArHOCTHKH HU3KOTO KauecTBa, B OCOOCHHOCTH IIPH
COYETaHHOW TpaBMe; HEMOJHbIA 00BEM OKa3bIBAEMOH MOMOIIM Ha
MECTE IOJY4YEHHUS MOCTpaJaBUIMM TPaBMbl M IO IYTH B JeuyeOHOe
yupexxeHue (HeT WIM HeIOCTaTOYHOE KOJUYECTBO MEPONPHUATHIA IO
peaHuManuu, pu OoppOe ¢ MEXaHMYECKOH ac(UKCHEH, OCTAHOBKE
Hapy>KHOT'O KPOBOTEUEHMS U TaK Jajiee);

—  HenpowWIbHAs TOCIUTAIM3AIUSA TICPBUYHOW (QOPMBI, YTO, Kak
IPaBUIIo, 3a/lepyKUBAET OKa3aHHe CHeLHaTU3UPOBaHHON
HEHPOXUPYPrHUUECKOW MTOMOIIM MOCTPANABIIMM C TsKEJIOH (hopMoit
YeperHO-MO3IOBBIX TPaBM H JIp.

3akmouenne. IlomydeHHBIE JaHHBIE OTpaXEHBI B Yy4eOHO-
METOJMIECKOM TTOCOOMH. YCTpaHEHHE BBHIABICHHBIX HEIOCTATKOB OyneT
CIOCOOCTBOBaTh COBEPIICHCTBOBAHUIO OKAa3aHHUsI MEIULIMHCKON HoMoInu
OOJILHBIM C YEPEITHO-MO3TOBEIMH TPaBMaMH.

HNCCIEJOBAHHUE KOJUVIEKTUBHOI'O HUMMYHUTETA K
BUPYCY KOPHU B YCJIOBUAX COBPEMEHHOM
MEJIUIIMHCKON OPTAHU3AILIUM

M.A. XKyxykuna, B.1O. Jlmzynos, H.B. llleenxos,
A.B. Illykyposa, FO.A. llereps

@I'BY I'Hl] ®MFEIL] um. A.U. bypnazana ®MBEA Poccuu, 2. Mockea, PO

Benenne. 1o opunmansHbBIM JaHHBIM [ O0CYZapCTBEHHOIO JOKIIAIA
«O  COCTOSIHMM  CAaHUTapHO-3MHIEMHUOJOTHYECKOTO  OJIaronoiaydus
HacenmeHust B Poccuiickoit  ®enmepanmu B 2022 Tomy»  ObuIO
3apeructpupoBano 102 ciydas Kopu, ¢ mokasatenem 3aboneaemoctu 0,07
Ha 100 ThICSY HaceleHMs], YTO 3HAYUTEIBHO HIKE YPOBHS, OTMEUEHHOI'O
JI0 Havaja MaHAeMUU HOBOW KopoHaBupycHoi undexuuu COVID-19 (1,29
Ha 100 ThIC. HacesneHus). HecMOTpsi Ha CylIeCTBEHHOE CHM)KCHHUE YHCIia
cimydaeB kopu B mepuon 2020-2021 romoB, 0OyCIIOBIEHHOE BBEICHHEM
a¢dextuBHBIX Mep 1o Ooprde ¢ COVID-19, B 2022 roay 3aduKCUpOBaH
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MOBTOPHBIM POCT 3a00JIEBAEMOCTH JaHHOW HO30JIOTHEH. 3HAYMTeNbHAs
yacTh MHQULUHUPOBAHHBIX IpaxknaH (52,2%) Oblia BhIsBIEHA B AekalOpe, 4To
YKa3blBa€T HAa aKTHBH3AIMIO DIIHJEMHUYECKOrO TpoIlecca B KOHIE TOja.
[pu sToM mpeoOagaromyuM KOHTHHTCHTOM 3a00JI€BIINX OKA3aJIUCh NETH
1o 18 net (63,7%), Toraa Kak A0y B3pOCibIX cocTaBuia 36,3%.

IIpu aHanu3e COBPEMEHHBIX JMTEPATYpPHBIX MAAHHBIX KIHOYEBHIMU
MPUYMHAMHU CYLIECTBEHHOTO0 pocTa 3a00JIeBAEMOCTH KOPBIO SABJISIOTCS
YBEITMYCHUE KOJIMYECTBA TpakIaH MNPUOBIBIIMX W3 CTpPaH OJMKHETO
3apy0exxbs 0€3 COOTBETCTBYIOLIEH BaKIMHALIMK, a TaKKe CHIDKEHHUE
YPOBHS BaKIMHUPOBAHHOCTH HaceneHuss Poccuu. DTO moOITBEp»kmaeTcs
TeM, 4To B 82,4% ciryuaeB 3ab0sieBaHUs KOPBIO ObUIO 3apErMCTPUPOBAHO
Cpeoy HE TMPHUBUTHIX IAMEHTOB W C HEHU3BECTHHIM IIPUBHBOYHBIM
anamHe3oM. [Ipu aToM ywyacTue B pacrpoCTpaHCHHH NAaHHOW WH(EKIUH
OJTHOKpaTHO W JBYKPaTHO NPUBUTBIX JIMI cocTaBuwio mo 8,8% —
COOTBETCTBEHHO, YTO CBUACTENBCTBYET O 3HAYUMOCTH U 3(P(EKTUBHOCTH
BaKIMHONPO(DUIAKTHKH.

Taxum 00pa3oM, yUUTBIBask BEICOKYIO KOHTarHO3HOCTh BUPYCa KOPH H
MIOTEHIMAJIbHBIE PUCKHU I CUCTEMBI COXPAHEHUS U YKPEIUICHUS 310POBbs
rpaxnan Poccuiickoil ®enepanuu B paMKax TMOHUMaHHUS JUHAMHUKA U
MEXaHU3MOB (OPMHUPOBAHUS KOJUICKTUBHOIO HWMMYHHUTETa HE0O0XOIMMO
COBEpPILEHCTBOBaTh  JCHCTBYIOLIME  AITOPUTMbl ~ UMMYHHM3allUd U
MPOMUITAKTUKA MUIEMHUN JaHHOU MH(EKIIHUH.

Leap maHHOTO WCCIEIOBaHUS - pa3pabdoTKa pPEKOMEHIANUH 1o
COXPaHEHHIO U YKPEIJICHUIO 310POBbs paOOTHUKOB MPH OLEHKE U aHaJHN3e
COCTOSIHHS ~ KOJUIGKTUBHOTO HMMMYHHTETa Ha 0a3e  COBpEMEHHOIl
MEAMLIMHCKOW OpraHU3aIHH.

Marepuasbl 1 MeToAbl. B pamkax Hamiero uccieoBaHUs IPOBENEH
aHallM3 COCTOSIHUSA KOJUIEKTMBHOTO HMMMYHHUTETa B  MEAMLIMHCKOM
OopraHu3aluy B Bo3pacTHoU rpymnme 18-55 ner.

IIpoBeneHO CEepoIOrMuecKoro McciaeloBaHWE Ha HAJIMYUEe AHTUTEIN
UMMyHOTrIoOyIMHOB kiacca Ig G y 788 paOOTHUKOB MEIUIIMHCKOM
opranuzaiuu (cpeanuit Bozpact — 41,29+0,32).

CepoJsioruyeckie Mccie0oBaHUE OCYLIECTBISUIOCH B JIMLEH3UPYEMOM
KJIMHUKO-IUArHOCTUYECKOH J1a00opaTopuu MEAMLMHCKONH OpraHu3alluH, C
HCTIOJIb30BaHUEM ABTOMATH3MPOBAHHBIX AMMYHO(EpPMEHTHBIX
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aHaJIM3aTOPOB. B mcciieoBaHNy MCIIONB30BATHCH HAOOPHI PEarcHTOB IS
HMMYHO(EPMEHTHOTO KOJUYECTBEHHOTO M KAaueCTBEHHOT'O OIpelesieHUs
nMMyHOTIT00ynuHOB Ig G K BUpPYCy KOpH B CHIBOPOTKE (TIIa3Me) KpOBH
«BextoKopb-IgG» (Poccust). Ilpu oleHKe pe3ynbTaToB HCCIEAYEMBbIi
oOpaser] cuuTancs OTPUIATEIBHBIM, €CIM KoHIeHTpanus Ig G k Bupycy
kopu Obi1a MeHbIre 0,12 ME/Mit, HeolpeieIeHHBIM TIPH KOHIICHTPAITUH OT
0,12+0,18 ME/MJ1, TONOXUTENBHBIM €CJIM KOHIIGHTpANUs OblIa OOJbIIIe
nmn pasHa 0,18 ME/Mi1. B xadecTBe 3aIIMTHOTO ypOBHS OBLIO NPHHSATO
spagenue 0,18 ME/mr.

PesyabTarhl  HccienoBaHusi. B pesynbTare  NMpOBEJACHHOTO
CTaTUCTUYECKOIO aHaJlu3a YCTaHOBJIEHO, 4To y 69,8% paboTHUKOB
MEAMLIMHCKOW OpraHM3aliy 3allUTHBIA YPOBEHb AHTHUTEN K BUPYCY KOpH
cocrapiser 0,6610,03 ME/mMn. [lpu 3TOM OJHOKpPaTHO WJIM JBYKPAaTHO
npuBUTE 7,5% OT oO0mero 4yucia oOCIeTyeMBIX, OCTABHBIC HE HMENN
CBEJICHUS O MPOBEIEHHONH MMMYHH3AIMH MPOTUB KOPH, & TAK)KE JAHHBIX O
BO3MOXKHO TIEPEHECEHHOM 3aboneBaHnu. [Ipu oleHKe yCTaHOBICHO, UTO B
Bo3pacTHOU rpymme 18-35 mer (n=225) cepomo3uTHBHBIX PaOOTHHUKOB —
57,33%, B rpynme 36-55 ner (n=1563) — 74,78%. Takoil HHU3KHIA
MOKa3aTellb 3allUTHOTO YpoBHs aHTHTeN Ig G B mepBoil BO3pacTHOM
TpyIIie ONpeAeNseT ee Kak rPYIIy BBICOKOTO prcka umH(puuupoBaHus. B
pe3ynbTare TPOBEAEHHOTO HCCIENOBAHUS OBUT  OMpEHeNEH CIIEKTP
Hay4yHBIX TpoOJeM NpU OIEHKE YpPOBHA KOJUIEKTHBHOTO MMMYHHTETa B
COBPEMCHHOW MEIUIIMHCKON OpraHu3anuu (HEIOCTATOYHBIA YPOBCHb
MOCTBAKIIMHAIBHOTO MMMYHHTETA; MHOTOYHCIICHHBIC OTKA3bl paOOTHHKOB
OT BaKIMHAIIMW; BO3MOXHBIE (CUTYAIIMOHHOE MOJICJTMPOBAHUE) HAPYILICHHSI
YCIIOBUI XpaHEHWs, TPAaHCIOPTHPOBKH W TPUMEHEHHS (WCIIONB30BAHUS)
BaKI[MH).

3ak/iouenue. BO3HUKHOBEHNE BCIIBIIICK KOPH B CTpaHAX OJMKHETO
3apy0esxbsi CBUAETENILCTBYIOT 0 HEOOXOAMMOCTH HE TOJIBKO MOJIEPKUBATD
HACTOPOXKEHHOCTh B OTHOLICHMM NaHHOHW HMH(EKIUH, HO W COXPaHSAThH
BBICOKHE TEMITbI pabOTHI 0 IDIAHOBOW MMMYHH3AIlMH HACEIICHUS MPOTUB
KOpH, aKTUBHOMY BBISIBJICHUIO U UIMMYHHU3AIIUH JIUI], HE IPUBUTHIX MTPOTHB
TaHHOW MH(MEKINH, B TOM YHCIIE CPEId MHOCTPAHHBIX T'PayKIaH, a TaKKe
YCUJICHHI0O WH(POPMALMOHHOW pPabOThl C HaceleHHEeM IO IpolaraHjie
BaKIMHOMPOMMIIAKTUKH, B TOM YHCJIC U B METUIIMHCKUX OPTaHU3aIUsAX.
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Takum o00pazom, KOMILJIEKCHBIN THOJXO/I, BKITFOYATOIINH
CEpOJIOTUUECKUE HCCIEIOBAaHUA, AaHaIW3 BAaKIMHAIIMOHHOIO CTaTyca
HACEeJIeHUs], a TAK)KE COBEPIICHCTBOBAHUE U ajanTanus HHPOPMAIMOHHBIX
M TMPOCBETHUTEIBCKUX MPOrpamMM, OYAET CIOCOOCTBOBATH YKPEIUICHHIO
KOJIJIEKTUBHOTO MMMYHHUTETa U HEOIYIICHUIO PACIpPOCTPAHEHMSI BHpYycCa
KOpH.

UCCJIEJOBAHUE MEXAHUYECKON CUAJIOJIUTOTPUIICUA

J1.B. XKyukosa'?, C.IT. Ceiconstun'>*

" PYIIH, 2. Mockea, P®
? Knunuka «Dnoocmomy, 2. Mockea, P®
S@OrBy I HI] ®MBI] um. A.U. bypuaszsana ®PMBA Poccuu, 2. Mockea, P®

AKTyaqbHOCTb. MaJOWHBAa3MBHBIM H 3PQPEKTUBHBIM CIOCOOOM
yoaleHuss  KOHKPEMEHTOB  SBISieTCs — CHajodHAockomms.  OpHaxo,
BO3HHKAIOMIAE TPYIOHOCTH TIPH OKCTPaKIHH KPYHNHBIX CHAJIOIHTOB,
TIOCITYKHWJIN TOJIYKOM K YCOBECPUICHCTBOBAHNIO METOoJa 14
JOTIOJTHUTEIHHOMY IPUMEHEHHIO TEXHUKH JPOOIICHHS KOHKPEMEHTOB.

ILlear uccaeqoBaHMsI — HCCIECIOBAaTh BO3MOXKHOCTE M 3(derTs!
IpOOIICHHST CHAIOUTOB MEXaHHIECKAM CIIOCOOOM.

Matepuan u metoasbl. [Jis poBeeHUS HCCIIENOBaHUS Ha TIEPBOM
sTamle ObuUM OTOOpaHbl 10 CHANONUTOB pa3MepoM 4-6 MM, paHee
yIAJICHHBIX W3 CIIIOHHOM JKeNle3bl M pa3padoTaHa MOJENb, COCTOSIIas U3
CIJINKOHOBOW TpyOKH, THaMETPOM 8 MM, IMUTHPYIOIast POTOK CIIOHHOM
xene3bl. OUH KOHEI[ TPYOKH 3aKpBIBAJICS Pe3MHOBBIM KoimadkoMm. [lanee,
MBI TIOMEIIAIH CHAJIONHT B TPYOKY W TTOIBOIMIIN pPyYHBIE HHCTPYMEHTHI K
€ro MOBEPXHOCTH: CHAJIOIHIOCKONUYECKUE UMbl AuameTpoMm 0.8MM u
pyuHoro 6ypa nuamerpom 0,38 MM U1 parMeHTUPOBAHUSI.

BropeiM 3TanoMm Obiio mpoBeaeHO 10 KIMHHYECKHX HCCIEIOBAHHUMA
MAIEHTOB C JMAarHO30M CHAJIONHUTHA3, Y KOTOPBIX IS BHYTPHUIIPOTOKOBOM
¢parMeHTaIMM  CHAJONUTAa  IPUMEHSUIM  MEXaHHYeCKHH  CrocoO.
CuanosHaockonusi MPOBOAMIIACH C MCIOJIb30BaHHEeM cuanockona Karl
Storz Tuna “Bce B ogHOM” ArameTpom 1,6 Mm.
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Pe3yapTaThl nccJIeIOBaHUS. Ha  mepBom  arame, B
SKCTIIEPUMEHTAIFHONH MOJENN pa3ApoONTh KOHKPEMEHT Ha (pparMeHTHI
pasHoro JuaMmerpa yjaajioch B JAByX ciaydasx wu3 geciatu  (20%).
KoHKpeMeHTBI HMeNnM pBIXJIYI0 KOHCHUCTCHIHWIO, pPa3pyllalnuch U
(parMeHTHl OTKaJNBIBAINCH akTHBHO. B 8 ciyuasx (80%) pa3mpoOuts
CHAJIOJIUTHI C MOMOIIBIO PYYHBIX MHCTPYMEHTOB HE yaanock. Bo Bpems
pabOTEI OT TOBEPXHOCTH KaMHS OTKAJBIBAJIACh MeENIKas «KpOIIKa», He
yMeHbIIas AUaMeTp KOHKPEMEHTA.

CornacHo KIMHMYECKOMY HCCIIECAOBAHUIO METOJ| SHIOCKOIMYECKOTO
IpoOyieHUss C HCHOJB30BAaHMEM pPYYHOTO WHCTPYMEHTa U YyAAJCHUS
(parMeHTUPOBAHHOTO CHAJONUTa YyBeHuyancs ycmexoM B 3 (30%)
HaOIOCHUAX, XOTS HOMBITKA ApoOJIeHHs OblIa MpeanpHHATa BO Beex 10
cinydasx. JlpoOneHne 3HIOCKONMYECKHM OypoM M IIMMIAMH yJaBanach
JUIIb TPH  PBHIXJIBIX CHAIONUTAX C HEPOBHOM IOBEPXHOCTBIO [0
(bparMeHToB, pazmep KOTOPBIX, TIO3BOJIST yIaJHTh nx
CHAJIOHI0CKONUYECKOH JIOBYILIKON MM aKTUBHOW UppUralyei IIpoToKa.

OOcy:xkaeHre MOIYYEHHBIX Ppe3y/abTaTOB. OKCIEpPUMEHTalbHAs
MOJIENIb TO3BOJSIET OICHUTH BO3MOXKHOCTH JPOOJICHHS CHAJIOIUTOB
py4HBIMH MHCTpyMeHTamu. OpHaKo, ee KOHCTPYKIUS HE TOYHO
BOCIIPOM3BOAUT KIMHUYECKUE YCIOBH. B Mojenu OTCyTCTByeT cucTema
HENpepbIBHOM  WppWranud, KoTopas  HeoOXoiMMa  BO  BpeMsd
CHAJIO9HJIOCKOIIMM Ul BBIMBIBAHHS ~ (parMeHTOB ¥ YJIYYIICHHS
SHJIOCKOIIMYECKOH BUIMMOCTH.

CormacHo  pe3yibTaTaM  KIMHHYECKOM  YacTH  HCCIIEIOBAHUS,
HEOOXOJMMO OTMETUTh BBICOKYIO CTEIECHb XPYNKOCTH  PYYHBIX
UHCTPYMEHTOB. MBI CTOJIKHYJIUCH C ITOJIOMKOH 3HIOCKONUYECKUX HIUIIIOB
IpU  OTKPBIBAHUHM OpaHmield BO BpeMs (QparMEHTalWH, MpPU ITOM
4ype3MepHas Cuila He Oblila OKa3aHa.

BreiBogpl. CornacHo pes3ynpTaTam, HCIOIb30BaHUE PYIHOTO CIOCO0a
(dparMeHTalMM  KOHKPEMEHTOB  Malod(peKTUBHO.  MexaHHUeckoe
IpoOJieHHe MOXKET OBITh HCIIONB30BAHO MPH PHIXJIBIX CHANOIUTAX MaJloro
pasmepa. HeoOxomumo  fganmpHeifllee  UCCIENOBaHME UM IIOUCK
IBTEPHATHBHBIX CIIOCO00OB (pparMeHTaLINH.
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CHHCOK HCNOIB30BAHHBIX HCTOYHHKOB:

1. Intraductal Lithotripsy in Sialolithiasis Using the Calculase III™ Ho:
YAG Laser: First Experiences / M. Koch, M. Schapher,
K. Mantsopoulos, H. Iro // Lasers in Surgery and Medicine. — 2021. —
V.53.—Ne 4. —P. 488-498.

2. Laser lithotripsy of salivary stones: Correlation with physical and
radiological parameters / F. Schrétzlmair, M. Miiller, Th. Pongratz [et
al.] // Lasers in Surgery and Medicine. — 2015. — V. 47. — No 4. —
P. 342-349.

3. Ho:Yag laser for sialolithiasis of Wharton's duct / S. Martellucci,
G. Pagliuca, M. de Vincentiis [et al.] / Otolaryngol Head Neck Surg.
—2013. - V. 148. — Ne 5. — P. 770-774.

OTPUIIATEJIbHOE JEMCTBUE HA UMILTAHTAT
MOCTOBHUIHOI'O TPOTE3A C OIIOPOI HA UMILJTAHTAT U
3VB 10 JAHHBIM MATEMATHYECKHAX PACYETOB

P.C. 3acnasckuii', C.1. A6a1<ap0132, E.A. HeraCOBa],
A.B. Xapos', 10.A. Bacuisena'

'orey I, HI] ®MBI] um. A.U. Bypnazsana @®PMBA Poccuu, 2. Mockea, PD
’®I'BOY 10 PMAIIO Munsopasa Poccuu, 2. Mockea, PD

B crenuansHOW THTEpaType HET TOYHOTO OTBETA, JACHCTBUTENBHO JIH
00beIMHEHNE MOCTOBHIHBIM MPOTE30M BHYTPUKOCTHOIO HMILIAHTATA H
3yba  WUMeeT  HEraTWBHbIE  TOCHEJACTBHS  JUIA  JOJTOCPOYHOTO
(GYHKIMOHMPOBAaHHS OpPOTE3a; IO 3TOMY BONPOCY  BCTPEYAKOTCS
B3aMMOUCKITIOYAONINE MHEHHs. BbBICKa3bIBacTCsI MHEHHE, YTO B CBS3H C
€CTEeCTBEHHOH MHKPOIOABHIKHOCTBIO 3y0a, OKPYKEHHOTO MEPHUOIOHTOM,
OCTCOMHTETPUPOBAHHBIA  MMIUIAHTAT  TOJBEPracTcsl Ieperpyske
pacuiareiBannio. OJHAKO, HAYYHOTO TOATBEPXKICHHUS 3TO TEOPETHYECKOE
MOJIOKCHUE HE UMEET, XOTSI UMEIOTCS CBEICHUSI O MEHBIIEH KIMHUYECKOM
3¢ (EKTUBHOCTH MOCTOBHIHBIX TPOTE30B C ONOPOH Ha WUMIUIAHTAT H 3y0 B
CpPaBHEHHH C OTIOPOM TOJIBKO HAa UMILIAHTATHI.
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Iesb nccaegoBaHus: TPEXMEPHOE MAaTEMaTUUECKOE MOJIEIIMPOBAHUE
HanpsHKEHHO-ZIC(OPMHUPOBAHHOTO  COCTOSIHMSL KOCTHOM  TKaHM  IIpH
BEPTUKAJIHHOW M HAKIOHHON HAarpy3Ke MOCTOBHIHOTO IMPOTE3a C OMOPOH
Ha UMIUIaHTaT | 3Yy0.

Marepuan u MerToabl HcciaenoBaHus. s TpEXMEpHOro
MaTeMaTU4YeCKOTO  MOJCIHMPOBAaHUS  HANPsHKEHHO-IE(HOPMUPOBAHHOTO
COCTOSIHUSL KOCTHOM TKaHU IIpU BEPTUKAIBHOM M HAKJIOHHOW Harpyske
MOCTOBHJITHOTO MPOTE3a C OMOpPOW Ha WMMIUIAHTAT U 3y0 HCIOJIbh30Bajach
nporpamma  Abaqus/CAE (TECHUC). JlnuHa wWMILIaHTaTa COCTaBIsa
11 mm, auamerp 3 MM (anuHAa KOpHS 3y0a 17 MM, auamerp B 0OnacTH
meikn 5,5 MM); TOJNIIMHA KOPTUKAILHOW KOCTHOW TKaHu 1,1 MM 1O
ANbBEOJIIPHOMY TpeOHI0 (TONIIWHA KOpPTHKanbHOW JyHKH 0,42 MM,
TOJIIIMHA KOPTHUKAJIBHOTO 0a3anbHOro kpas yemoctu 2,1 mm). Harpyska
150 N mpuknaneiBaiach K CepelWHE MOCTOBMJIHOTO TIpOTE3a B
BEPTHUKAJILHOM HalpaBJIeHHH, a TAK)Ke HAKJIIOHHO 1O yriioM 45° ¢ meEqHoi
CTOpOHBI. PermcrpupoBanuch HHTETpalbHbIE HampshKeHUs 1Mo Musecy
(MITa).

Pe3yabTaTsl Hcc/Ie10BaHM. BeptuxansHas Harpyska
MOCTOBHJIHOTO IpOT€3a C ONOpPOM HAa HMIUIAHTaT U 3y0 MpHU aHaju3e
WHTETPaJbHBIX HANpsDKEHUH TIOKa3bIBaeT MPEUMYIIECTBEHHYIO 30HY
HaNpsKEHHO-Ie(POPMHUPOBAHHOTO COCTOSHUS KOCTHOM TKaHU BOKPYT
HUMIUIaHTaTa B cpaBHeHUM ¢ 3yooMm (Tabmuia). B KopTHKaNIbHOM KOCTHOM
TKaHU BOKPYI UMIUIAHTaTa BEJIMYMHA HHTETPAIbHBIX HANpsDKEHUH Mpu
BEPTUKAJILHOW Harpy3ke MOCTOBHIHOTO npote3a cocTtasisger 29,130 MIa.
OTH HanpsHKEHUS JIOKANHU3YIOTCS B IPUILIEEYHOM 30HE KOCTH, 0OpalIEHHOM
B CTOpPOHY OTCYTCTBylomiero 3y0a. Bmonb mieiiku 3y0a HampspKeHHS
cHmkaroTcs 10 9,748 MIla. B kopTHKaIbHO# KOCTHOM TKaHU BOKPYT 3y0a ,
MO-BUAMMOMY, B CBSI3U C HaJM4YUEM MEPUOJIOHTA HArpy3Ka MOCTOBHIHOTO
TpoTe3a BhI3bIBaeT HeOobIue Hanpspkerus (0,056 MITa).

Haknonnass  Harpy3ka MOCTOBHIHOTO  TIpoT€3a  yBEIMYMBAET
HaNpsHKeHUsA B KOPTHUKAIBHOW KOCTHOM TKaHM BOKPYI MMIUIaHTaTa Oolee,
yeM B 4,5 paza (139,506 MIla), 30HBI MaKCHUMaJNbHBIX HAamNpPsKEHUH
CMEIIAIOTCS B SI3bIYHYIO U HIEYHYIO CTOPOHBI NMPHUILEEYHON 30HBI; BOKPYT
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3yba HampsOKeHHS NPaKTHYECKH HE MEHSIOTCS 10 CPaBHEHHIO C
BEpPTUKAJILHOW Harpy3KoH.

B ry0uaToii KOCTHOH TKaHHM BepTHKaJbHAs HArpy3ka MOCTOBHIHOTO
mpoTe3a € OMNOpOoH Ha HMIUIAHTAT U 3y0 BBI3BIBACT HHTETPANbHBIC
Hamnpspkenust BenuunHoN 3,476 MIla Bokpyr mmmiantara u 0,597 MlIla
BOKpYT 3y0a. Bokpyr mMIulaHTaTa 3TH HaNpsDKEHMS JOKAIU3YIOTCS O[]
30HOH MAaKCHUMAaJIbHBIX HANpPsDKEHUH B KOPTUKAIBHOM KOCTH — B
MpUIIeeYHOH 30He, OOpalléHHOW B CTOPOHY OTCYTCTBYIOLIETo 3y0a.
Bokpyr omnopHoro 3yba Hanpstxenus 0,597 MIla umerorcss BIojib KOpHS
3y0a ¢ AUCTAIBHOM MOBEPXHOCTH, B IPYTUX OTJENIaX BOKPYT 3y0a rybuaras
KOCTb UCTIBIThIBaET HeOobLne Hanpsbkenus 0,021 MITa.

HaknoHHast Harpy3ka yBeJIMYMBAeT HAIPsDKEHUs B TYOUaTOH KOCTH B
npuieeyHol 4yactu wuMminianrara ao 13,356 MIla, to ects B 4,3 pa3s
OosibIlle B CpPAaBHEHHH C BEPTUKAIBHON Harpy3koi. MakcuMallbHBIE
HaNpsOHKEHUS CMEMIAIOTCs B A3BIYHYIO M HIEYHYIO CTOPOHBI MPHUIIEEYHOI

30HBI MMILIaHTaTa. Bokpyr 3y0a HampspkeHHs CYIIECTBEHHO CHIDKAIOTCS
(0,051 MIla)

Tadanna — MakcuMaibHbIE HHTETPaTbHBIC BETHIHHBI HATIPSHKCHUH B
KOCTHBIX TKaHAX MpU (pYHKINOHAIFHOH HArpy3Ke MOCTOBHUIHOTO TIPOTE3a
¢ oropo# Ha uMriaHTar u 3y6 (Mlla)

BeprukanbHasi Harpy3Ka HakoHHasi Harpy3ka

HMILIAHTAT 3y0 HMMILIAHTAT 3y0

KOpmuKﬂﬂbHa}l KocmHuasi mKaHsv

9,748 MIla 0,056 MIla 139,506 Mlla 0,062 MIla

Tybuamas kxocmnas mxamsb

3,476 MIla 0,597 MIla 13,356 MIla 0,051 MIla
BriBoabI:
1. DYHKIMOHAIbHbIE BEPTUKAJIBHO W HAKJIOHHO HalpaBiCHHbIC

Harpy3Kd MOCTOBHIHOTO MpoTe3a C OMNOpOH HAa HMIUIAHTaT H 3y0
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BBI3BIBAIOT [IPEMMYIIECTBCHHBIE HANPSKEHNS B KOPTUKATIBHON U I'y04aTOiM
KOCTHOH TKaHU BOKPYI' MMIUIAHTATA.

2. OTH HanpsbKeHHs JIOKAIM3YIOTCS B OCHOBHOM B IPHUILEEUHOM
30HE UMIUIAHTAaTA.

3. Haknmonnoe HampaBieHne HAarpy3Kd MOCTOBHIHOTO IpOTE3a
YBEIUYUBAET BEIMYUHY HAIPsKEHUM B KOCTHOM TKaHuU 110 4,5 pa3 BOKpYr
HMMIUIaHTaTa.

4. KocTtHast TkaHb BOKpPYr OINOpHOTO 3y0a  HCHBITHIBAET
HECYLIECTBEHHbIE HANPSDKEHUS IIPU HArpy3Ke MOCTOBHMJHOIO IIPOTE3a C
OIIOPOI HAa MMIUTAHTAT U 3Y0.

3AIIATEHTOBAHHBII METO/I COXPAHEHU S
HH®PAMAMMAPHOM CKJIAJIKA ITPA BBIITOJTHEHUH
MOJKOKHOM NJIN KOKECOXPAHSIIOIEN PATUKAJIBHON
MACTAKTOMUHA

ML.II. 3yrymoBa, H.I'. CrenansHit

@I'BY I'HI] ®MFBL] um. A.U. Bypnaszana ®MBA Poccuu, e. Mockea, P®

AkrtyanbHocTb: OJHOM M3 CcaMbIX CJIOXKHBIX aHATOMUYECKUX
CTPYKTYp MJi1 BOCCTAaHOBJEHHS BO BpEMsSI PEKOHCTPYKLUUU MOJOYHOU
xenesbl sisiercs UMC (nappamammapHas ckianka) [1].

UMC siBisieTcss OTHUM U3 CaMBIX BOKHBIX 3JIEMEHTOB €CTCCTBEHHOTO
TIPOSIBIICHUSI NITO3a TPYAW M HEMAIOBAXHOW CTPYKTYpOH, BIHSIONICH Ha
JCTETUYECKUHA BHJ TPYAM TpU €€ ayrMEHTallud W PEeKOHCTPYKIIMH,
MOATOMY €€ BOCCTAHOBJIEHHE NPH PEKOHCTPYKIMHA MOJIOYHOHM KeIe3bl
MO3BOJISIET TOOUTHCS ONTHMANBEHOTO ACTETHIECKOTO Pe3yNbTara, OIH3KOro
K €CTeCTBEHHOMY BuAy Tpynu [2, 3].

BripaboTka TOAXOJOB K OMpPENEeNICHUIO WHAMBUIYAIbHON TaKTHKH
XUPYPTHYECKOTO JICYCHHsT 3JI0KAYECTBEHHBIX 3a00JICBaHUI MOJIOYHBIX
XKele3 y TAlUeHTOB MyTEM COBEPIICHCTBOBAaHHS —OOINECTIPH3HAHHBIX
CTaHJAPTOB TO3BOJISIET OoJiee APPEKTUBHO OOPOThCSI KaK C CaMHUM

336OJ'ICB3HI/IGM, TaK u C CaMbIMH pa3H006pa3HI>IMI/I
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NICUX03MOLIMOHATIbHBIMU npobiemamu, BO3HUKAIOIIUMU nocie
Xupyprudeckoro JneueHus [4, S5]. PaccMoTpeB OCHOBHBIE CITOCOOBI
pexorctpykuun MMC, ommchiBaeMbix B paboTax OTEYECTBEHHBIX U
3apyOeXHBIX aBTOPOB, HEJb3S C YBEPEHHOCTbIO BBIOpAaTh CaMblii
ONTUMAIILHBIA  MeToll ee¢ (OopMUpOBaHHWS B pe3yJbTaTe TOTO, YTO
paccMOTpeHHBIE METOABI O0NamaloT ONpENeNICHHBIMH HEeIOCTaTKaMH,
Hauboyiee  pacmpoOCTpaHEHHBIMH M3  KOTOPBIX  SBISIFOTCA  TUTIOXO
(dopMHpyeMoe COCTOSIHUE NT03a, YMOWINKAIIMA B TPOSKIIMH HATO0KEHHBIX
IIBOB, a TaK)Ke HalMYWe IOMOJHUTEIBHBIX Pa3pe30B NPH NPUMEHECHUH
Hapy»XHOTO Joctyna [6].

Leab HaGar0AeHNs: pa3paboTaTh U BHEAPUTH B pabOTy OTAEIEHHS
MPOCTOU B BHIIOIHEHUH CIIOCO0 YCAAKU M IITUTENEHON (PUKCAy KOXKHO-
JKAPOBOTO YEXJIa MOCIIE TOJKOKHOMN HIIN KOXKECOXPaHSIOIEH
MaCTIKTOMHH, 00ECTIEUNBAIOIINH peIIeHIe IPo0IIeM, CBI3aHHBIX C
pyO1I0BOI1 nedopmannii uexia B mpolecce peabuiIuTallMOHHOTO MEePHoa U
aIBIOBAHTHOM JTy4eBOU TEpaluy 1 COXpaHeHH HHppaMaMMapHOM
CKJIaJIKH.

Metoapl HaOMW0AeHUs: KIMHUYECKas paboTa MpoBoAMIach Ha Oase
OHKOXUPYPIHUUECKOT O OTHEJICHUS OI'py T'HII OMBI]
nM. A.W. Byprazsaa ®MBA Poccum 2020-2023 . Merton coxpaHeHHs
nHppaMaMMapHOW  CKIQJAKH TIPU  BBITIOJHEHUM  TIOJKOXXHOW  WJIH
KOXKECOXPaHAIOLIeH paJuKajIbHOH MAacTIKTOMUU OBLT MCIIONB30BaH y 215
MAIEHTOB.

Onucanme. CoBpeMEHHas OHKOIUIACTUYECKas XHUPYprusi HMeEeT
MHOXXECTBO  Pa3iIMYHBIX  METOJMK H  TO3BOJSIET  BBINOJHSATH
OpraHocoxpasfmollee JieueHue Oe3 HapylleHUs >cTeTHKH Trpyau. Ho
HEKOTOpble KJIMHUYECKHWE CHUTyallud MPEANoNaraloT Kak BapHaHT
XUPYPTUYECKOr0 JIEYEHUS TOJBKO MAacTIKTOMHIO. B coBpemeHHOM
XUPYPTUU  MACTOKTOMHS  BBIIONHSETCA NpU  BepUDUIIUPOBAHHOM
OHKOJIOTMYecKOM  3aboneBaHuu. Cpead  BO3MOXHBIX  BapHAaHTOB
BBIIIOJIHEHUS!  MAacCTIKTOMHM TPU  OHKOJIOTMUYECKHUX  3a00JeBaHMAX

MOJIOYHOM JKeNle3bl MOJKHO BBIJCNIUTH CIEIYIOIINE: TPaJAWIHOHHAS
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panukaneHas MacTdkToMus (PMD), kokecoxpassiomas paxuKagbHas
mactakromusi (KPMD) w moakokHas pajgukaibHash MacTIKTOMHUS C
COXpaHEeHHEeM COCKOBo-apeoiisipHoro komiuiekca ([IPMD). Xwupypr
JOJDKEH OLEHHUTh KIMHUYECKYI0 KapTHHY W BO3MOXKHOCTH BBITIOJHEHUS
PEKOHCTPYKIIUH MOJIOYHOW KeJie3bl, OOCYJIUTh C TAIMEHTKOW OXHIaHUS
OKOHYATEeJIbHOI0 KOCMETHYECKOIO pe3yjbTara U €€ TOTOBHOCTh K
JAOTIOJTHUTEIIbHBIM ONIEPATUBHBIM BMEHIIATCIILCTBAM.

Bce Tpu BapmaHTa paauKalbHBIX MacTIKTOMHHU IMOJPa3yMeBAIOT IOJ
co0Ol TOTaJbHOE YyJaliecHHEe TKaHW MOJIOYHOH jKeJle3bl, HO B clydae
3aMHTEPECOBAHHOCTH  NALMEHTKM B IPOBEIEHUMM  OTCPOUYEHHOM
PEKOHCTPYKIUH TOCIe OKOHYaHHMA KOMIUIEKCHOTO MPOTHUBOOIMYXOJIEBOTO
JIEYEHUs] M TOpU OTCYTCTBHUM HPOTHUBOIOKA3aHUH  OTHOCUTEIHHO
OHKOJIOTHYECKHX TPHHIIUIIOB XUPYPIHH, MIPUOPUTETHBIM METOAOM OynmeT
ABJISITbCS KOXKECOXPaHSIOLasi WIN MOJKOKHAs paJuKalbHas MaCTIKTOMHUS.
CoxpaHeHUE KOXHM MOJIOYHOW J>Keje3bl (M, MO0 BO3MOXXHOCTH, COCKOBO-
apeoJIIpHOrO KOMIUIEKCa) IO3BOJISIET XUPYpPry B IIpOLEcCE OIepaluu
COXPaHUTh TaKyI0 BOXKHYIO CTPYKTYPY Kak MepeXoiHas CKIaJKa, a TaKkKe
JOOUTBCA JIy4IIErO 3CTETHUYECKOro pe3yibTara B MPOLecce OTCPOUYSHHOM
PEKOHCTPYKLUH, U30aBUB MALIMEHTKY OT pyOIIOB B 30HE JeKoabTe. OQHaKO
HMEHHO IIOCJ€ MPOBENEHUS TOrO0 WM HMHOTO BapuaHTa paluKaibHOM
MAaCTIKTOMHUH HAYMHAETCS Psi/i MPOOJIeM, KOTOpBIE TPEOYIOT pa3pelieHus:
XUPYpPTUYECKOe JIeYeHHE M BO3MOXKHAs BIIOCIEICTBUM adbIOBAHTHAS
Jy4yeBasl Tepanusi o0pa3yroT pyOIOBbIE TKaHH, 3a4acTyr) MPHUBOJISIIUE K
nedopManuy MATKHX TKaHEH mMmocieoneparonHold obmactu. OT Toro, B
KaKoW MO3UIIMU KOXKHBIM 4eX0Jl MOJIOYHOH KeJe3bl OKaXKeTCsl (PUKCUPOBaH
K TPyJIHOU CTEHKE, BO MHOTOM 3aBUCHUT 3CTETHUYECKAas COCTABJISAIOIIAs MPH
HANOJJHEHUU KOXKHOTO 4exXJia COOCTBEHHBIMH TKaHSAMH B IpoLecce
PEKOHCTPYKLIUH.

MeTox coxpaHeHHs WHppaMaMMapHOW CKJIagKd MOXET OBITh
WCIOJb30BaH NpPU MPOBEACHUH PAAUKAIBHOH MACTIKTOMHUHM  JUIS
MOCTIEAYIOIIEr0 BO3MOXKHOTO PEKOHCTPYKTHBHOTO BMeELIATelIbCTBA Ha

MOJIOYHOW Jkeje3e. 3ajadeil JaHHOTO MeToJa sBISEeTCS pa3paboTKa
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cocoba coxpaHeHHS UWHPpaMaMMapHOH CKIaIKd TIPH  BEBITOJHCHUH
MOJKOXKHOM M KOXKECOXPaHHOH  MAacCTIKTOMHUH, OO0CCIICUMBAIOIICTO
(hopmupoBaHue pyOIIOBOrO IMpollecca B TAKOW MO3WIIMHU, KOTOpas Oyaer
MaKcHMalbHa KOM(OpPTHA B Tpolecce peKOHCTpyKuuu. [locraBieHHas
3aJja4ya JIOCTUTAETCS C TIOMOIIBIO WCIIOJIb30BAHUS TUIACTBIPHBIX TOJOCOK
(12mm*101mm (2*%3)) c LIEJTBIO CTaOMITU3AITIH CBEXKHX
MOCTIEOTNEPAIMOHHBIX pYOIOB. [lmacThIpHBIE TOJIOCKHM HM3TOTOBJICHBI W3
HETKaHOTO MaTepHaja TEJIeCHOTO [BETa M IOKPHITH THIOAICPTCHHBIM
TOJIMAKPUIIATHBIM ~ KJICCM. OCO6GHHOCTHMI/I OTHUX TIIOJIOCOK ABJIAIOTCS.
3aKpYTIEHHBIE Kpasi, BEICOKAs! BO3IYXO- M MTAPONPOHHUIIAEMOCTh, HagEKHas
¢ukcanys, 0e3001e3HEHHOE yIaneHue, TEPMOCTOHKOCTb.
[IpoTuBoOIIOKa3aHUEM SIBISICTCS WHIWBHIAyANbHAs HEIEPSHOCHMOCTS,
KoTOpasi enié He ObUIa BBISBICHA 32 BCE BpEeMs HCIOJIB30BAaHUS 3TOTO
MeTo/1a.

Texnuka  BbimosHeHus. Ilocie  3aBeplieHHs — MAacT3KTOMUM,
OCYIIECTBILIIOT BEPTHKAIH3AIMIO IMAIIMEHTKH HA OICPAI[HOHHOM CTOIC.
ChopMupoBaHHBII KOKHO-)KUPOBOW YEXOJI HATATHBAIOT OTHOCHTEJBHO
nHppaMaMMapHOW CKIIQJKH B HAIlPaBICHUU NepelHEeil OpIONIHON CTeHKH
KaylaJbHO W (UKCHUPYIOT TKAHEBBIMH IUIACTHIPHBIMU  IOJIOCKAMHU.
@dukcanyio OCYIIESCTBISIOT TKAHEBHIMH IUIACTBIPHBIMH IOJIOCKAMH B
KojanuecTtBe 9 mTYK B MEAUAJIBHOM, HEHTPAJbHOM U JIaTCpaJIbHOM
HanpaBJICHUAX, IPU 3TOM KaXIyl0 I[OJOCKY YCTaHABIMBAIOT TaKUM
oOpa3oM, uToObl TiepBas TMOJOBHWHA JJIMHBI IJIACTHIPHOH MOJOCKH
¢$uKcHpoBaach Ha KOXXHO-KHPOBOM YeXJIe, a BTOpas Ha TPyIHOH CTCHKE.
Ilpp Hanmuuuu y DAIMEHTKH MAaKpOMAacTHH, Ha o0pa3oBaBIIuiics B
MPOIIECCe  ONCPATUBHOTO  BMEIIATENBCTBA  KOXKHO-)KUPOBOH  YEXOI
JOTIOJTHUTENIbHO YCTAHABIMBAIOT TPH IUIACTBIPHBIX IIOJIOCKH MEXKIY
HEHTPAIBHO M MEAHNAIBHO YCTAHOBICHHBIMU, M TPH INTACTHIPHBIX ITOJIOCKU
MCKAY HEHTPAJIbHO U JIATCPAJIbHO YCTAHOBJICHHBIMU PAHCC IIACTBIPHBIMHU
MOJIOCKaMH COOTBETCTBEHHO.

3aknouenne. TexHudeckuid pe3yNbTaT 3alMaTeHTOBAHHOTO HaMHU

MeToJa 3aKJIYaeTcsi B OOECIeYeHHH B TMPOLECCe XHUPYPrHYSCKOro
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JIEYCHHWsI ~ paka  MOJOYHOW  JKele3bl  MMONydeHUS  COXpaHEHHON
nHppaMaMMapHOH CKIAIKH, OTHOCHTENFHO KOTOPOH IOKHA OBITh
MITO3MPOBaHA PEKOHCTPYHPOBAaHHAs MOJIOYHAs JKele3a, M OTCYTCTBHS
nedopManuy KOXHOTO 4YeXJa, YTO IMO3BOJIAT Ha JTale OTCPOYCHHOMN

PEKOHCTPYKIIMM, TPH MPAaBWIBHOW  MOCIEIYIOMEeH MOOHIM3aINH,

c(OpPMUPOBATh ICTETHUCCKU IPHEMIIEMBIH KOXKHO-KHPOBOW KapMaH H,

COOTBETCTBEHHO,  TOJYYUTh  YAOBICTBOPUTEIBHBIH  KOCMETHUYECKHUI

spdexr. OrmanéHHble HAONIONCHHS 32 MAIMEHTaMH IO3BOJIIOT HAM

BBICOKO OIICHHBATh 3HAYMMOCTH JAHHOW METOJMKH B PEKOHCTPYKTHBHOMN

XHPYPTHU MOJIOYHOM KeJe3bl.

CHnucoK uCnoJib30BAHHBIX NCTOYHUKOB:

1. KoxecoxpaHHass paauKalbHas MAacTIKTOMHUS C OJHOMOMEHTHOM
PEKOHCTPYKIIMEH MOJOYHOH kene3bl  cBoOomHbIM MS-TRAM
JIOCKYyTOM Ha MHUKpOXUpyprudecknx aHacromosax / H. I'. CremansHi,
C. D. Bockansia, A. A.3asbsnoB, M. . 3yrymoBa / MoOCKOBCKHIA
xupyprudeckuit xxypaai. —2022. — Ne 3. — C. 74-80.

2. Tansini, 1. Sopra il mio nuovo processo di amputazione della
mammilla / I. Tansini // Gaz Med Ital. — 1906. — V. 57. — P. 141-146.

3. Olivari N. The latissimus flap / N. Olivari // Br. J. Plast. Surg. — 1976.
-V.29.-P.126-133

4. Schneider, W. Latissimus dorsi myocutaneus flap for breast
reconstruction / W. Schneider, H. Hill, R. Brown // Br. J. Plast. Surg.
-1977.-V.30.-P. 277.

5. Muhlbauer, W. The latissimus dorsi myocutaneus flap for breast
reconstruction / W. Muhlbauer, R. Olbrisch // Chir. Plast. (Berlin). —
1977.-V.4.-P.27.

6. OCHOBBI ¥ TPHUHIUIBI OHKOILUIACTUYCCKON XHUPYPIUU MpPU pake
MOJIOUHOH kene3bl / mox pen. 3. Marpas, ['. ['ymsma, T.Kopaua,
M. Kacnepa; mep. c¢ anrn. K. C. Hukomaea, A.B.Kowmsxosa,
P. C. Tlecouxoro, III. A. IxanmunoBoii; mox pen. A. A. beccoHosa,
A. C. EmenpstHoBa, M. A. JlxemsutoBoii, B. C. AmoiutoHoBO#H. —
Cankr-Ilerepbypr: MenJlur, 2021. — 767 c.
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OXBAT MEJNIIUHCKUMHU OCMOTPAMHU PABOTHUKOB
MPOMBIINJIEHHBIX IPEANPUATUI C YYETOM
NNPUKPEIVIEHHMS K TOJIMKJIMHUKAM

A.B. 3ynuna
DFY3 I[IOMI] ®MBA Poccuu, e. Husxcnuii Hoseopoo, PO

Beenenue. BaxxHelyo poib B OpraHu3anyi paOboThl MOJUKINHHK,
OCYIIECTBIIIOIINX ~OXpaHy 3IOpPOBbS PAaOOTHHKOB IPOMBIIUICHHBIX
OPEANpHUATHHA, WMeeT npodmiIakTHueckas  cocTaBmmomas [, 2].
CoBpeMeHHasT HOPMAaTUBHO-NIPaBOBass 0a3za BBLAEISICT LENBIH  pAx
MEIUIMHCKUX OCMOTPOB, TIPOBOJUMBIX IS PAOOTHUKOB IPOMBIILICHHBIX
HOPEANpPHUATHA C YYEeTOM KakK OcoOeHHocTell wuX mpodeccHoHanbHON
MIPUHAUICKHOCTH, TaK M OO0S3aTENbHOCTH YJacTHS B MPOQHUIAKTUYECKUX
MEpOIPUATHUAX, NMPOBOJUMBIX AJISI BCErOo HaceleHusl cTpasbl. IIpu sTom
9acTh U3 HUX (TIEPUOJUUCCKUE MEIUIIMHCKUE OCMOTPHI) OCYIIECTBIISIOTCS
3a cyeT OMOKETHOro (MHAHCUPOBAHMS WM CpEACTBa paboTojarten,
npoune — 3a cuet cpencts OMC.

OcobeHHOCTH OpraHM3aIlMK METUIMHCKON TOMOINM B 3aBHCUMOCTU
OT IPHUKPEIUICHNS paOOTHUKOB K MONUKIMHUKAM ISl OKA3aHUs NEPBUYHOI
MeINKO-CaHUTapHOM oMoty B cucreme OMC npuBens K (OpMUPOBAHUIO
IBYX CHUCTEM OpraHu3allMd MpPOBEAECHUS MEIULHUHCKUX OCMOTPOB
paboTHHKAaM MPOMBILUICHHBIX NpPeAnpUATHi B noiukinHuKax ®MBA
Poccun, ¢GopMansHO MIEHTHYHBIX MO YHCITY IOCTYIHBIX MEIUIIMHCKUX
YCIIYT.

Leapb padorsl. [IpoBecTu aHamu3 oxBaTa MEIUIIMHCKUMU OCMOTpPaMH
paOOTHHKOB MPOMBINUICHHBIX TPESIIPUATHH B HONUKIMHUKE CHCTEMBI
OMBA Poccun ¢ yueToMm ¢axTopa UX MPUKPEIUICHHUS K HONMUKIMHUKE IS
MOJIyYeHUs IEPBUYHON-MEAUKO-CAaHUTAPHON TIOMOLIIH.

Marepuan u MeToAbl McciaenoBaHus. VccienoBanue MpoBOIMIIOCH
Ha 6a3e monukauHUK PBY3 [TIOML] ®MBA Poccun myTeM BBIKOIMPOBKU
n3 amMOynaTopHbBIX KapT nmauueHToB 3a 2021 roa. Cpeau nanueHToB 6 454
ObUIM TpPHKpEIUIeHbl K mnonukinHuke 1o OMC, a 9036 mnomydanu
MEIUIMHCKYIO MTOMOIIb TOJNBKO B pamkax Pacmopspkenus IIpaButenscTBa
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1156 (6e3 mpukperuieHus 1o OMC). B memsx  TOBBIIICHUS
CTaTUCTHYECKOW 3HAYMMOCTH HCCIIEIOBAaHHE HOCWIIO CILIOUTHON XapakTep
[3]. Taxke njst MauKMeHTOB, He MpUKperieHHbIX Mo OMC K MOTUKIMHUKE,
ObUI TIPOBENEH AaHKETHBI OINpOC, HA OCHOBE MPUHIMIIOB MPOBEICHUS
MEJIMKO-COIIMOIOTMYECKIX UCCIIeOBaHUM [4] ¢ 1IeTbI0 BBIACHEHHS 00beMa
MPOQUIAKTUIECKUX MEPOIPUATHI, MPOBOAUMBIX TALIMEHTY B TEUEHHUE
roja.

PesyabTaThl. PaboTHukH IIPOMBIILITICHHBIX IPEIPUSATHH,
MIPUKPEIUICHHBIE TSI MEAULUHCKOTO 00CITy>KUBaHUs 3a cueT cpeacts OMC
k ®BY3 I[TOMI] ®MFBA Poccuu (6 454 yenoBeka) B IOJTHOM 00beMe ObLIH
o0ecrieyeHbl BCEMHU HEOOXOAMMBIMH  JIe4eOHO-MPOPHUIAKTHUECKUMHU
MeponpusaTusMu. K coxxanenuto, ogoOHOro Hesb3s cka3aTh 0 pabOTHHUKAX
MIPOMBILUIEHHBIX ~NPEANPUATUH, NPUKPEIVIEHHbIX K MEIULUHCKOMY
o0cmyxuBaHMIO 3a cueT cpeactB OMC 1o TeppUTOpHANTEHOMY HMPU3HAKY.
Tak, pucmancepm3anuio mpounutd 15% manueHToB, NMPO(UIAKTHISCKHE
ocMOTpHL — 20%, yriryOneHHyI0 AucHaHcepu3anuio — 25%, AucmancepHoe
gaomronenue g Jmy ¢ XHU3 — 20%. BelmensnokeHHOe BBI3LIBAET
0co0yI0 TPEBOTY B CBS3U C TEM, YTO IMEPHOA HCCICIOBAHUS COBIIAN C
okonvyanueM nangemun COVID-19 [5].

3ak/j0ueHMe W BbIBOAbI.  Pa0OTHWKM  IPOMBIMIJICHHBIX
MeponpusTiil, npukperieHHsie mo OMC k nomukianHuke cucreMbl ®MBA
Poccun, B Gompmieit cTerneHn 0XBaueHB! NPO(UIAKTHYECKIMI OCMOTPaMH,
YeM MAIMeHTHI, MPHUKPEIUICHHBIC JUIsl MONYYCHUs TEPBUYHOU MEIUKO-
caHuTapHoil momomm 3a cueT cpeactB OMC K TeppUTOpHATBHOM
MTOJINKJIMHUKE.

CHHCOK UCTO0/Ib30BAHHBIX MCTOYHUKOB:

1. PomanoB C.B., Jlopommna M.H., AbGaesa O.I1., IlunoBa H.T.,
Coxonosckast E.K. CoBpeMeHHbIE TEHIEHLIUU COCTOSHMS 3]10POBbSI
pabOTHUKOB CYZOB PEYHOrO, MOPCKOTO M CMEIIaHHOTO (peKa-mMope)
miaBaHus. Mopckast menunuHa. 2020; 6 (3): C. 7-11.

2. PomanoB C.B., [Iziob6ak C.A., Abaesa O.Il. Ilytm mnoBbIeHus
YIOBJIETBOPEHHOCTH MAIMEHTOB MpHU 00CITYy)KMBaHUHU B PETUCTPAType
MOJIMKJIMHUKHA MEJIUIIMHCKOW opraHu3anuu cuctembl ®MBA Poccun.
MenumHa skcTpemanbHbIX cutyanuid. 2017; 61. (3): 47-50.
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3. PomanoB C.B., AbaeBa O.I1., PomanoBa T.E. OcHOBBI pacuera u
aHajgM3a  IIOKasareled  MEQUIIMHCKON  CTaTUCTUKU.  Y4eOHo-
MeTOaMYECKO mocobue / Mockaa, 2023.

4. TlaBnoB C.B., Abaesa O.I1. Coumoyorus MEIUIMHEI: TEHACHIUH U
BeKTOPHI pa3suts Connornorus Meauiuael. 2019; 18 (2): 128.

5. PemernukoB A.B., PomanoBa T.E., Abaesa O.Il., Pomanos C.B.,
Ilpucsoxnas H.B. Brnusaue mammemun COVID-19 Ha otHOomeHue
MOJb30BaTEICH  MHTEPHET-MPOCTPAHCTBA K  NPOQecCHOHATBHOM
JIEATEILHOCTH Bpauei B Poccumn.
[TpoGnembl conUanbHON THUTHEHBI, 37PaBOOXPAHEHHUS W HWCTOPUHU
meauiabl. 2023; 31 (3): 324-328.

NHHOBAIMOHHBIE TEXHOJIOI'MH B TIOAI'OTOBKE
BPAUEN-XUPYPI'OB C IPUMEHEHUEM BUPTYAJIbHBIX
HUHTEPAKTUBHBIX OBYYAIOIIINX KOMIIVIEKCOB

b.H. Kapumos, T.P. Makupos, H.1O. Jloky4aesa,
A.Jl. 3u00umies, B.C. Pynakos, E.B. XogopeBckas

@I'BY I'HI] ®MFBL] um. A.U. bypnazana ®MBA Poccuu, 2. Mockea, PD

AKTyajdbHOCTb. B  HacTosmee BpemMs CpeoH  aKTYaJIbHBIX
HaNpaBJICHUH  PasBUTHA  XHPYPIHH  BBINCIIOT  HCIOJIB30BaHHE
HMMEPCUBHBIX TEXHOJIOTHH, TakuX KaK BHPTyallbHas pEaJbHOCTh H
JIOMOJHEHHAsT pealbHOCTh. B HacTosmee BpeMsi B O0NacTH pa3BUTHSA
TEXHOJIOTUH B XUPYPTHH HEOOXOIMMO OTMETHUTh 3HAYUTEIHHBIC
JOOCTHKEHUSI OTHOCHUTEIBHO BO3MOXKHOCTCH IMArHOCTHKH, MOHHTOPHHTA,
MIPOTHOZUPOBAHUS (U3MOIIOTHUSCKUX M MATOJOTHMYECKUX IIPOIIECCOB,
MPOUCXOIANIMX B Pa3IMYHBIX OOJIACTSX M OTJENaxX OpraHu3Ma, a TaKKe
TCHOCHOUIO K  JOCTIDKCHHIO  MAJIOMHBAa3UBHOCTH  OIEPATHUBHBIX
BMEIIATEIBCTB C OJHOBPEMEHHBIM YBEIMYECHHEM WX TOYHOCTH U
3¢ dexkTUBHOCTH. B CBSI3M ¢ 3TUM MOBBIIAIOTCSA TPeOOBaHHS K HaBBIKAM H
KOMIIETEHIUAM Bpayel-Xupypros, BHEAPSIETCS CUMYJISIIIMOHHOE 00y4YeHHeE.
OCHOBHBIE IENTM CHMYJIALHOHHOTO OOYUYCHHS B HEUPOXUPYPTHH — 3TO
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0TpaboTKa aJTOpUTMa JEHCTBHH ITyTeM MHOTOKPAaTHOTO WX ITOBTOPCHHS,
cozfaHne Oe3pUCKOBOH TS MAlMEeHTa yueOHOH cpepl.

Heab wuccieaoBaHust — OLCHUTh COBPEMEHHBIE TMOAXOIBl K
MOJTOTOBKE ~ XUPYPrHYECKUX  KalIpoB, pa3paboTaTh  COBpEMEHHBIE
nuGpoOBbIe TEXHOJOTHMM JUI COBEPIISHCTBOBAHMS 00pa30BaTENIbHOTO
mpolecca.

Matepuaji u MeToabl. BEIONHEH aHaIW3 JaHHBIX OTCYCCTBCHHOU H
3apyOexxHoil JuTepaTypbl. I[IOMCK TPOBOAMICS C HCIHOJIb30BaHUEM
MOMCKOBOM cucteMbl Akagemust Googlen 3IeKTpoHHBIX 0a3 JaHHBIX
PubMed, Medline, Embase, Scopus, Web of Science, eLIBRARY 3a
nepuog ¢ 2017 mo 2022rr. C mnomompsio Unreal Engine co3naHb
uHTEp(EHCH CMEMaHHON PeaTbHOCTH XUPYPIHUSCKUX BMEIIATEIBCTB.

PesyabraTrel mccaegoBanmsi. Mbl  OOBEIMHWIM IIPOBEPEHHEIC
MIOJXO/IBI, HOBBIE METOAMYECKHE Pa3pabOTKH W COBpEMEHHBIE IH(POBBIC
WHCTPYMEHTHl AN TPO(ECCHOHABHOTO pPOCTa HEHPOXUPYPTUIECKUX
KaJpoB ¥ CIEHUAJIH3UPOBAINCH HAa WHAWBUAYAJIbHBIX PEHICHUSIX JUIS
OIMPOKOTO CHEKTpa BEAYIIMX TapHUTYp M TUIATPOPM BHUPTYAITBHOM
peanpHoctd, Bkmovyas HTC Vive, Oculusquest, Oculusgo, Pimax,
Valvelndexu MHOTOE ApYyTOE.

C nmomomsio Unreal Engine Hamu co3nansl HHTEpGEHCH CMEIIaHHON
peanbHOCTH sl OOy4YeHHs Bpaueil XUPYprHUeCKUX CIEelHaTbHOCTEH.
PaspaboTan uHTEpaKTHBHEIM 00pa3oBaTeNbHBIH VR-KOMILIEKC, B KOTOPOM:

- paspaboTaH (YHKIMOHAI JUIS HaBUTAllMU TIOJB30BaTENsd B
MPOCTPAHCTBE BUPTYaJIbHOH CLIEHBI;

- co3maH neranu3upoBaHHBIA 3D  KoOHTeHT, BiIO4ammuid 3D
MOJIEJIH OPTaHOB U KOCTHOW CHCTEMBI YEIOBEKa;

- paspaboTaH (QYHKIHMOHAI HMHTEPAKTHBHOTO  B3aMMOICUCTBHS
MONB30BaTesl ¢ OOBEKTaMH BHUPTYAIBHOM CIIEHBI, B TOM YHCJE
ONEpalMOHHBIMH HHCTPYMEHTAMHU.

B xoMIUTEKTaIHIO BXOIHT:

- TporpaMMHOe oOecriedeHre Ha BHCITHEM HOCUTETIE;

- IIUIEM BHUPTYaJbHOW PEabHOCTU U KOHTPOJLICPHI;

- TepYaTKH C TAKTHIBHOU 00paTHOH CBS3EIO.
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OCHOBHBIM Hay4HbIM, TEXHUYECKUM, TEXHOJIOTHYECKHM,
KOHIIENITyaJbHBIM MPEUMYIIECTBOM Pa3pabOTaHHOTO TPOIYKTA SBIISETCS
BO3MOKHOCTh HEMPEPHIBHON U HEOIPaHUUEHHON OTPabOTKH CIIyIIaTeNsIMH
XUPYPTUYECKUX HABBIKOB HAa Pa3iIMYHBIX dTanax oOyueHus 0e3 pucka ajs
TAIICHTOB.

Takum oOpa3oMm, Hamu pa3pabOTaH HMHTEpaKTUBHBIA VR-Momynb,
MIPEJICTABISIONMI  CcO00M BUPTYanbHBIH TPEXMEPHBIA TpPEHAXEp ISt
o0yueHHs  CTYJEHTOB (chymiaTteneid  CHUCTEMBbl  MOCIECTUILIOMHOTO
o0pa3oBaHUs) MEIOMLUMHCKUX Yy4eOHbIX 3aBeneHuid. Co3gaHHBIE B
pe3yibTaTe peai3allii MPOeKTa MPOAYKT MO3BOJSET BOCIPOU3BOIUTH
WHTEPAKTUBHYIO ONEPAlMOHHYIO CpeAy B BUPTYaJbHOW PEambHOCTH IS
0TpabOTKH O0YyYarOIIMMHUCS HEOOXOIUMBIX XMPYPrHYE€CKUX HABBIKOB Ha
TpaKTUKe 0e3 prucKa Jisl 3M0pOoBbs narueHTa (1-7).

B pesynbrare peanuzanuu NpoeKkTa U €ro BHEAPEHUS B MEJUIIMHCKUX
00pa30BaTEeNbHBIX YUYPEKICHUAX B JOJITOCPOYHON NEPCHEKTHBE MOXKHO
OyZeT TOCTHYb:

- TIOBBIIIEHHE KadecTBa OOYYEHUS W JIOCTYIMHOCTH OOpa3oBaHHUsS B
CHCTEME HEMPEPHIBHOTO MPO(ECCHOHAILHOIO pPAa3BUTHI METUIUHCKUX
paboTHHKOB, Ojarojgaps MOOWIBHOCTH pa3pabOoTaHHOTO O0yYaroIero
pelieHus;

- COKpallleHHE JIETAIBHOCTH MAIIeHTOB TOCIE XUPYPrHUECKUX
BMEIIATENbCTB;

- YMEHBIIICHHUE MOCIEONEePAMOHHBIX OCIOKHEHNH;

- TIOBBIIICHHE KayecTBa MIPEIOCTaBISIEMbIX HACEJIEHUIO
MEMIIUHCKUX YCIIYT;

- BHEJpPEHHE MPOAYKTOB, CEPBUCOB U IUIAT(HOPMEHHBIX PpEIICHUH,
CO3IIaHHBIX Ha 0a3e «CKBO3HBIX» IU(POBBIX TEXHOIOTHIA.

3axkmrouenne. Co3aHue BUPTYyajlbHOIO TPEXMEPHOIO TPEHAXKepa L
0o0y4YeHHs XUPYProB TO3BOJNMJIO PEIINTh LENbIA PAJ KOHIENTYyalbHBIX
3agad. [IpenMylecTBaMu NpeasiaraéMblX HAyYHO-TEXHUYECKHX pEIleHHUH
SIBIISIFOTCS: BO3MOXKHOCTb OTPaOOTKH MPAKTUYECKUX HABBIKOB; OTCYTCTBUE
pUCKa Ui peallbHBIX MAalKUeHTOB; BBICOKAS CTENEHb PEaTMCTUYHOCTH
BOCCO3/]aBaeMOil onepanioHHONH OOCTaHOBKH M aHATOMHYECKUX CTPYKTYD
Tejaa AJs MaKCUMaJbHOrO NPUOJIMKEHHS TPEHHPOBOYHOIO Ipolecca K
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peaJlbHbIM  YCIIOBMSIM;  HEOTPAaHMYEHHOCTb  BPEMEHH  TPEHHPOBOK;

WCTIOJIb30BAHUE WTPOBOM MEXaHWUKH Ui OOJETYeHUS BOCTIPUSTHS

uHbOpMAlUM H  YCKOPEHHs] 3allOMUHAHHWS METOAWK; JOCTYIHOCTb

mporpamMmbl. TeXHHUUECKHE U TEXHOJIIOTHYECKHE NOCTHKEHHUS B 00JIacTH

XUPYpPTHUH, COBEPIICHCTBOBAHWE IOATOTOBKH KaapOB TMPHUBEAYT K

YIYYHICHUIO PE3yJIbTATOB U MIPOrHO30B I MAIIMEHTOB.

CHMCOK UCI0/1b30BAHHBIX MCTOYHUKOB:

1. CBuIETENBCTBO O IOCYJAPCTBEHHOM PErMCTpanuy MpOrpamMMbl Ul
OBM Ne 2021663013 Poccuiickas @Penpepauusi. BupryanbHblii
MHTEPaKTUBHBII 00ydaronMii KOMIIIEKC JUIsl CTYAEHTOB MEIULIMHCKUX
BY30B M YYAaIIMXCS MEIUIMHCKUX CPEIHHX CIIEIHAJbHBIX 3aBEICHUH,
a TakKe chylarened CUCTeMbl MEIUIMHCKOTO HENpephIBHOTO
npodeccronanbHoro pasButus: Ne 2021661923: 3assn. 28.07.2021 :
omy6n. 10.08.2021 / b. H. Kapumos; 3asButens OOmectso ¢
OrpaHUYEHHOM OTBETCTBEHHOCTHIO «MKC Pen I'pymm».

2.  CBHIETENbCTBO O IOCYJApCTBEHHON PpEerucTpanuu MporpamMmbl s
OBM  Ne 2022663577  Poccmiickas  dDenepanusi. RuSteam:
Ne 2022662967:  3zasen.  11.07.2022: omy6n. 15.07.2022 /
b. H. Kapumos; 3asIBUTEITH OO61mecTBO c OTpaHUYECHHOMN
orBeTcTBeHHOCTHIO «MKke Pen ['pynm».

3.  CBHIETENBCTBO O IOCYJAPCTBEHHOH PpErucTpanuy IpOorpaMMbl s
OBM Ne 2021662849 Poccuiickas @eneparnus. HHTepakTHBHBIN
oOpazoBarenpHBI  VR-KOMIUIEKC msi  OOy4eHHs IPOBEICHHIO
onepauuu anmneHgPKTomun: Ne 2021661933: 3asBn. 28.07.2021 :
omy6n. 06.08.2021 / b. H. Kapumos; 3asButens OOmecTtso ¢
OrpaHU4eHHON 0TBETCTBEHHOCThIO «MKe Pen I'pymnmy.

4. CBHUIETENBCTBO O TOCYJAPCTBEHHON PErucTpaliyl MpOrpaMMbl st
OBM Ne 2022668259 Poccuiickas @Penepauus. Ilporpamma s
IPOTOTUIIA MHTEPAKTHBHOrO 00pa3zoBaTenbHOr0o VR KoMIulekca Mo
OTICPUPOBAHUI0  YIIEMJICHHOW maxoBoi Tpeiku: Ne 2022667903:
sasB1. 04.10.2022:  omyon.  04.10.2022 /  b. H. Kapumos,
. 10. Kapumosa, A. H. Ilnyraunkuii, A. J[. 3HOOMIIEB; 3asBUTEIH
Ob6miectBo ¢ orpannuenHoit otBerBeHHOCThIO "UKC PEJ] T'PYTIIT".
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5. CBUIETENbCTBO O IOCYJApCTBEHHOM pEerucTpanuu MIporpamMmbl Ll
OBM Ne 2022668260 Poccuiickas @Penepauus. Ilporpamma s
MPOTOTHIIA WHTEPAKTHUBHOTO oOpa3zoBaTenbHOro VR Kommiekca o
OlepUpOBaHUIO  mepdopanuu  MOJOro  opraHa  (Kelyaka):
Ne 2022667904:  3zasBn.  04.10.2022: omy6n. 04.10.2022 /
B. H. Kapumos, I. 0. Kapumosa, A. H. [InyTHUIIKAHA,
A. 1. 3H0OUIICB; 3asIBUTEND OO011ecTBO C OTpaHUYEHHON
otBeTBeHHOCTRIO "MIKC PEJI 'PVIIIT".

6. CBHUIETENHCTBO O TOCYIAPCTBEHHOH PEruCTpalid MPOrpamMMbl s
OBM Ne 2022668261 Poccuiickass ®enepanms. I[lporpamma mis
MPOTOTHIIA WHTEPAKTHUBHOTO 0Opa3zoBaTenbHOro VR Komriekca o
OIEPUPOBAHUIO OCTPO KuIeuHOU HenpoxoaumocTu: Ne 2022667905:
sasB.  04.10.2022: omyon.  04.10.2022 /  b. H. Kapumos,
. 0. Kapumona, A. H. Ilnyraunkuii, A. J]. 3HOOHMIEB; 3asBUTEIbH
ObmiectBo ¢ orpanndenHoi otBeTBeHHOCTHIO "MIKC PEJ] TPYTIIT".

7. CBUIETENbCTBO O TIOCYIJApCTBEHHOM pEerucTpanuy MporpamMmbl s
OBM Ne 2022668262 Poccuiickas Penepauus. Ilporpamma s
IPOTOTUIIA MHTEPAaKTHBHOTO oOpa3zoBaTenbHOr0 VR KoMIuiekca mmo

ONEPUPOBAHUIO Jlamapockonuyeckoin XOJIELIUCTIKTOMUHU:
Ne 2022667906:  3zasBin.  04.10.2022: omy6n. 04.10.2022 /
b. H. Kapumos, . 0. Kapumosa, A. H. IInyTHUIIKHH,
A. J1. 3H00wuIIIEB; 3asiBUTEND OO01ecTBO C OTpaHUYCHHOU

otBerBeHHOCTHIO "MIKC PEJI T'PVTIIT".

IICUXOJOI'NYECKHUE OCOBEHHOCTHU BEPEMEHHBIX
KEHIIMH C MATOJIOTMEXA IUTOBUIHOM KEJIE3BI

J1.1O. Kapumosa', M.K. Anca6exosa’, C.I1. Cunuuxun’

"@rey I HI] ®MBI] um. A.U. Bypuazana ®PMBA Poccuu, 2. Mockea, P®
?®I'BOY BO Acmpaxanckuii TMY Munzopasa Poccuu, 2. Acmpaxans, P®

AKTyaqabHOCTh. B cTpykType 3abosieBaHUil MIMTOBUIHON >KEJE3bl
Ipeo0yafaloT  KCHIIMHBI, OCOOCHHO  PENpOAYKTHBHOI'O  BO3pacTa.
Kenmunsl B 10-17 pa3 yamie, yeM My>KUUHBI, CTPaJaOT OT TUPEOUIHBIX
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HapylleHui. B mocnemHue ronpl pacmpoCTpaHEHHOCTh 3a00JIeBaHUit
IIUTOBUIHOM JKene3bl pPacTéT BO BCEM MHpE, UYTO MOXKET KpaiiHe
HeOIaronpusITHO OTPa3UThCA Ha COCTOSHUM TUI0/Ia M HOBOPOXKICHHOTO [1,
2, 3].

Buonornveckass CcoCTaBIsIOMAs NPOUCXOJIAIIMX IPH STOM B
OpraHM3Me€ HW3MEHEHMH CTPOMTCA Ha OCHOBAaHMH CTPYKTYpUPOBAHHSA
MOP(OIOTUYECKHUX, KINHHICCKAX, OHOXUMHYECKUX, ()YHKIUOHAIBHBIX
HapyIIEHUH, TMONYyYEHHbIX MpH OOLIEKIMHUYECKOM OOCIeI0OBaHHU.
ConuanbHasg COCTABIAIOIIASA CTPOUTCS HA OCHOBAaHUHM CTPYKTYPUPOBAHHS
JaHHBIX, MOJYYEHHBIX MpPU HCCIEJOBAaHUU COLHUAIBHOW CHUTYallUH
(9KOHOMHYECKOTO TIOJNIOKEHUS], TPYAOBOW 3aHATOCTH), IPU aHAU3E aHKET
0 JUArHOCTHKE COLMAIbHOTO craTyca [4].

Heasblo HACTOSILLEro uccJie0BaHusA CTaJo H3yYeHHe
TICUXOJIOTUYECKON COCTABISAIONIECH NPHU JAHHOW MATOJOTHH HAa OCHOBAaHUU
CTPYKTYPUPOBAaHHBIX JAHHBIX, MOJYYEHHBIX NpPU aHAJIU3e CEMEHHON
CUTYAIIHH, IICUX00HOTpaduu, METOJIOB IICUXOJIOTUIECKOTO 00CIIeIOBaHUSI.

Martepuan u Metoabl. Jlnsg W3yYeHHS  ICUXOJOTHYECKHUX
ocoOeHHOCTEeH KOHTHHTEeHTa 137 GepeMEeHHBIX JKCHIMH C 3a00JIeBaHHEM
K ucnonp3oBajcs KOMIUIEKC METOAOB IICHMXOJIOTHYECKOro aHaju3a,
BKIIIOYAIOIIUX ~ OIECHKY  IPEeMOpPOHMIHBIX  OCOOCHHOCTEH  ICHXHUKH,
IICHUXOJIOTHYCCKUX TIOCICACTBUNA OO0JE3HM, JIHUYHOCTHBIX OCOOCHHOCTEH,
TUIAa BHYTPEHHEHW KapTHHBI 0O0Je3HM (M3MEHCHHWE BHYTPEHHEH NO3WIHMU
OOJIFHOTO MO OTHOLICHHWIO KO BCEH COBOKYNHOCTH OOCTOSTEIBCTB,
CBSI3aHHBIX C OOJIE3HBIO).

MeToauyeckuii WHCTPYMEHTAPHA OBbUI TPEICTAaBIICH CIIEAYIOIIUMU
MeToauKamu: TectoM Jlromepa (OCHOBaHHOM Ha TOM, YTO BHIOOp IBETa
OTPaXKaeT  HANpaBICHHOCTb  HCIBITYEMOTO  HAa  ONPEAEICHHYIO
JIeSTeTTbHOCTh, HACTPOCHHE, (DYHKIIMOHABHOE COCTOSIHHE W HamOolee
yCTOWYMBBIE YepThl JMYHOCTH), 3ayuuBaHueM 10 cioB (oLeHHBaeTcs
CHOCOOHOCTh K HETOCPEICTBEHHOMY 3allOMUHaHUI0), Tabiuuamu yneTe
(M3ydyeHue YCTOMYMBOCTH M MEPEKJIIOYEHHUsS BHUMAHUS), JMYHOCTHBIM
onpocHukoM bextepeBckoro wunctutyta (JIOBU), HampaBieHHbIM Ha
olpeieIeHue TUIa JMYHOCTHON peakuy Ha O0JIe3Hb.

Enunnneit HaOmiomeHWs  sBWIAach OepeMeHHas JKEHIIWHA C
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MATOJIOTHEH IITUTOBHUIIHOM JKEJIe3bl.

PesyabTaTrhl. Ha ocHoBanum omnpocuuka JIOBU y 60,7£12,5%
OepeMEeHHBIX C 3a00JeBaHWEM IIUTOBUAHON JKelle3bl OTMEYalUCh
HEBPaCTEHOMOJOOHBIN CUMIITOMOKOMILIEKC, KOTOPBII BKJTIOYAJI
pa3apaXuTeNbHYO ¢1a00CTh U THIIOCTEHUIO.

PazmpaxurenbHas  ciabocTh,  ycTaHoBIeHHas y  35,4+6,8%
OepeMeHHBIX,  dYamle HOocWiIa  a0OpTUBHBIA  xapakTtep. Jlerkas
9MOLMOHANBHAS HEYCTOWYMBOCTh, HAKIOHHOCTh K KOPOTKHM PEaKIUsIM
HEJOBOJBCTBA COYETAUCH C HECKOJIbKO TOBBIIIEHHON (PU3HUECKOM, pexe
HHTEJUICKTYaJIbHOH YTOMIISIEMOCTEIO, OCTIa0IeHIEeM aKTHBHOTO BHUMAHM,
a TaKkKe CYyeTIMBOCTBbIO. [ HMIIOCTEHHYECKOE COCTOSHHE MPOSBISIOCH
OTYETIMBON MCTOIIAEMOCTbIO MPHU YMCTBEHHOM U OCOOEHHO (hU3UUECKOM
HaIpsDKEHAH, BSUIOCTEIO, MaJIOTTOBIKHOCTEIO, 3aMeICHHBIM
MBIIIICHHEM, IIOCTOSHHON cyOpempeccueil W OTTEHKOM Oe3pasimyms,
MOHIKEHHBIM HACTPOCHHEM B TCUCHUE BCETO JTHS ¥ COHJINBOCTBIO.

Y  7,0£1,2%  oOcnemoBaHHBEIX  OOHApy>KCHBI  HEBPOTHYECKHE
HCTEPUYCCKUE HACIOCHUsSI, CPEJV IPOSBICHUH KOTOPBIX, B OTIHYHE OT
HEBPO30IOAOOHBIX ~ HCTEPO(OPMHBIX  PACCTPOICTB,  IPEBATHPOBAIN
THTIUYHBIE OCOOCHHOCTH TIOBEACHHUS: SPKOCTh JKajao0, OOWIYHUBOCTS,
HucKyccTBeHHOCTh. Y 6,0£0,9% ycraHOBIEHBI OTAEIBHBIC MPOSBICHUS
oOceccuu, MO-BUAMMOMY, HEBPOTUYECKOTO MPOUCXOXKAeHH, Y 12,5+3,6%
— aeKTHBHO-BOJICBBIC U TMIOBEICHICCKHE HAPYIIICHHSI.

Kak mokasanu pe3ynbTaTel MccienoBaHus no onpocHuky JIOBU, y
OEpEeMEHHBIX JKEHIIMH C pa3nuuHbiMH  ¢dopmamu 3abomeBanus LK
AMEIOTCSI KaK OOIIMe, TaK W pasjMyHble TUIBI OTHOLICHHS K OOJIC3HH.
Haubonee 3HaunMble pa3nuuusi OTMEUEHBI NPH paclpeneleHuH O0IbHBIX
mo ¢opmam 3aboneBanus. HambOonplimii ynenbHBIH Bec OepeMEHHBIX
KEHIMUH TPUXOAMUTCS, MO JaHHBIM OINKMCATEILHOW CTATUCTUKH (I10
3HaYMMOCTH), Ha TapMOHHYHBIH, »3i(opudecKuii, aHO30THO3UYECKHH,
IPronaTHYECKuil, TPEBOKHBIA U HEBPACTEHUUECKUI1 TUIIBI.

Buonormyeckass CcOCTaBisfOlIass WACHTHYHA y BCcEeX OEpeMEHHBIX
xeHIMH (cpeanuit  Bo3dpact 34,6+1,2 roma). Ha OKI npusnakm
Meperpy3ku MpaBBIX OTIENOB Cepilia OTMEUYCHHI y Bcex OompHBIX LK.
U3menennss Ha  0030pHBIX  pEHTTEHOTpaMMaxX TPyTHOH  KIIETKH
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COOTBETCTBYIOT XPOHHUYECKOMY BOCHAIUTEIHHOMY IIPOLECCY B JETKHX.
[puznaku smpuzemMsl UMer0TCS y BecexX OonbHBIX. [lokasarenn QyHKIHUN
BHCIIIHETO JIbIXaHHS HapyIIEHHI, nabopaTopHbIe MIPU3HAKU
BOCHANMTENBHOrO cuHApoMa crenyromue: COD —  23.7+1,7 mm\u;
neiikouutsl — 9,7+1,1 THIC.; HhUbpUHOTEH — 5,4+0,8 T\11 B 1 MKT KpOBH.

KitoueBble  TOJIOKEHUS — MICUXOJIOTUYECKOW  COCTaBJISIONICH Y
00CJIeJIOBaHHBIX ~ JKCHINMH  BBISABJICHBI  CIEAYIOIIME: HEBEpPHE B
BO3MOXHOCTh W3JICUEHHS, 3aBUCHUMOCTh OT MHEHUH U CYXICHHUH
MAlMEHTOB «CO CTa)XX€M», TMOBBINICHHAS TPEBOXXHOCTH B OTHOIICHUH
CHUMIITOMOB, MPOTHO3a, 03a00YEHHOCTh  aJICKBATHOCTHIO  JICUCHHUS,
TOBBINIEHHAS HACTOPOXKCHHOCTh TPH HA3HAYCHWU HOBBIX IIPENaparos,
TPYAHO TPOTHO3HPYEMBIX HCXOH 3a00JeBaHUs, SBJSIETCA CTPECCOBOM
cutyanmed. BonesHb wWcmonb3yercss s BBI3BIBAHHMS YYBCTBA BHHBI H
TPEBOTH y OKPY)KAIONIMX, MPHYEM TMAIUCHThI HE MOHUMAIOT, 4YTO
OCCKOHCUHBIMH JKAIO0aMH W TPEBOTAMH BBI3BIBAIOT  pa3ipakeHHe.
OTMeuYeHBl HEYBEpEHHOCTh B ce0e, HepemUTeIbHOCTh, TINATEeIbHAS
TIePerpoBepKa CBOMX M Uy)KHUX TIOCTYITKOB, PearipOBaHUE YYBCTBOM BHUHBI
W caMOOWYHMBAHWEM Ha MalleHIlMe MPOMaxd U OIIMOKH, OECIOKOHCTBO,
OOWITYUBOCTD, OOS3IMBOCTB, OIMYIICHHE COOCTBEHHOH OECIOMOIIHOCTH,
PacCestHHOCTh BHUMAaHHUSI.

Kirouessie MIOJIOKECHUS COLIUAJILHOM COCTaBJIAOLIEH y
o0ciIe/IoBaHHBIX OepeMEHHBIX JKCHIIMH ¢ 3a00JieBaHHEM ITUTOBHUIHOM
JKEJIe3bl, TPEJCTABICHb HEYBEPCHHOCTHIO B CTAOMJIBHOCTH CHUTYAIlWH,
MOHWKEHHAsl caMOOIleHKa. JIMuHas Mo3uuus 3aBUCHMa OT OKPY)KaIOLIHX,
BBIpQXKCHBI OpHCHTAIMSA HAa MHEHHE TPYMIbl, IOTYMHEHHE JPYTUM,
cTpeMJIcHHE H30eraTh KOH(IIMKTOB U MOIy4aTh OZOOPEHHE OKPYKAIOIIUX.
st 3TOTO OHM YacTO JCWCTBYIOT Ha TMpejesiec CBOUX BO3MOXHOCTEH,
000K KOH(IIMKT MepekUBaeTCs Ype3BbIYaitHO OosiesHeHHO. OTMedaeTcs
HECTIOCOOHOCTh OTCTOSITh CBOM YOEXIEHUS, HHTEPEChl, HEYBEPEHHOCTh B
CBOMX CHJIaX, BO3MOXKHOCTSX, CTAOMIILHOCTH CBOETO TOJIOKEHUS, JKeTaHNe
3a00TUTHCSI O KOM-TO OTCYTCTBYET, OTBETCTBEHHOCTh 3a CBOIO JKH3Hb,
MOCTYIIKH TIEPEKJIabIBAIOTCS Ha OKpyxkaromux. CaMoolleHKa WTOrOB
JKU3HU HU3Kasl, CAMOKOHTPOJIb MTOBEICHHUS OTCYTCTBYET.

3axsouenue. BhIsSBIeHHbIC W3MEHEHHS TCHXOJOTHUECKOrO CTaTryca
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OepEeMEHHBIX JKEHIIMH C MOPaKEHHEM IIUTOBUIHON JKEIE3bl OIPENeITIOT
HEOOXOJAMMOCTh  TPOBEJCHUS  aJIeKBaTHBIX Mep  IICHXOJIOTHYECKOM
nmoMomy. JlIs [IMPOKOrO  HMCIONB30BaHUsS — MCHUXOTEPAEBTUYECKUX
METOJIOB OepEeMEHHBIM KEHIIMHAM HEOOXOIUMO HETKOE INpPEeNCTaBICHHUE O
TaK Ha3bIBAEMbIX MHIICHSIX, KOTOPBIMH MOTYT OBITH pa3jH4YHbIE THUIIBI
JIUYHOCTHOTO pearupoBaHus Ha OOJIE3HB B CBSI3M C PA3IUYHBIMU (popMaMu
6one3Hu, YTO o0ycnaBIuBaeT HE00X0IUMOCTh BBEJICHUS

TICUXOTEpaneBTUUECKON KOPpPETUPYIOLIEH Tepanuu.

Ilcuxonornueckas MOMOIIb MOAPa3yMEBAET CUCTEMY CHEIMaIbHBIX U
LIeJICHANIPABJICHHBIX ~MEpONPHUATUH, 3a CUeT KOTOPbIX IPOUCXOIUT
BOCCTAHOBJICHHE WM Pa3BUTHUE PA3IUYHBIX BHUJOB ICHUXOJIOTHYECKOI
NESTebHOCTH Y TOBEIEHHs, ICUXWYECKHX (YHKUMHA U KadecTs,
MO3BOJITIOIINX OCpeMEHHON >KEeHIIMHE ¢ 3a00NeBaHUEM IIUTOBUIHOMN
JKeJIe3bl YCIEITHO aJalTHPOBAThECS B cpele M OOIIecTBE, NPHHUMATH U
BBITIOJIHATE COOTBETCTBYIOIIME COLHUANIbHBIE POJIM, JOCTHUIaTh BBICOKOTO
YPOBHSI caMopeann3aluim.

CHHCOK UCTO0JIb30BAHHBIX HCTOYHUKOB:

1. baxapera, 1. B. 3a00seBaHus NIUTOBUIHOM KeJIC3bl M UX BIUSHUE HA
teuenne Oepemennoctu / U. B. baxapesa // Poccuiickuii BecTHHK
akymepa-ruaekosora. —2013. —T. 13. — Ne 4. — C. 38-44.

2. TIlaBmroxoBa, C.A. 3a0oseBaHus IIMUTOBHUIHOW  JKEJIE3bl U
OepeMeHHOCTh: ydeOHO-MeToaudeckoe mocodue / C. A. [laBmokoBa,
B. H. Cupopenko, E. H. KupumioBa. — Munck: M3parenscTso
Benopycckoro rocyaapCcTBEHHOTO MEAMIMHCKOTO YHUBEPCHUTETA,
2019.-22c.

3. Kamwmnackuif, A.B. TImmotupeo3 U  OepeMEHHOCTb:  HOBBIC
PEKOMEHAALNHU 110 OCOOCHHOCTSAM JUATHOCTUKH U TAKTUKE JICUCHUs /
A. B. KamuHckui, T. ®. Tatapuyx /1 MesxryHapoAHbIi
SHIOKpHUHOJIOrnueckuil sxypHai. —2017. — Ne 2. — C. 152-157.

4. ManyiinoBa, 0.A. HoBoctu MupoBoét THpeoumonoruu /
1O. A. Manyiinosa, M. A. CBupuaoHoBa, A. E. llIsenoBa //
Knununueckas u skcnepuMeHTanbHas Tupeounonorus. — 2015. — Ne 4.
—C. 13-16.
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KOMITBIOTEPHO-TOMOTI'PA®UYECKAS OIIEHKA ITAXOBOM
MPOTE3UPYIOIIENA TEPHUOILTIACTUKH

ILA. Hukurur', A.A. KaQHOBal,
N.C. Mamrrax', P.X. A3umos®

L®rey « HUU Ilynemononozuuy ®MBJI Poccuu, 2. Mockea, P®
2@IBy «PHIL[X um. axao. b.B. I[lemposckoco» HKI] Ne2, 2. Mockea, P®

Beenenue. [Ipobnema (opMupoBaHns NMaxoBBIX TPBEDK Y B3pPOCIOTO
HaceneHust Poccuiickoil ®enepanuu 3aHUMaeT OAHY U3 JIMIUPYHOIIUX
MO3UNNH, TPUBOIANIMX K BPEMEHHOH yTpare TPyJOCIIOCOOHOCTH H, TEM
caMblM, HEraTHMBHO CKa3blBaeTCsl HAa OSKOHOMHUYECKUX II0Ka3aTellsix
pasinuHbIX OoTpacieid. CornacHo CTaTUCTUYECKHM [JAHHBIM, KOIMYECTBO
MPOBEACHHBIX TEPHUOIUIACTUK Ha Tepputopun Poccum  exeromHo
mocturaer mopsaka 200 000. Jlo HacTosmiero BpeMEHH HE pelieHa
npobieMa OTCPOYEHHOTO IOCICONEPAIOHHOTO KOHTPOJIS HONOXKEHHUS U
CMOpPUIMBaHHUA HMIUIAHTA C 1ENbI0 OLEHKHM BO3MOYKHOCTH DPELUINBA
3a0oneBanmsa. Opmnako, B 2011 romy pocCHICKHMM y4YeHBIMH OBLI
M300pETeH YHUKAJIbHBI THUTAHOBBIM CETYATBHIH HMMIUIAHT, OICHKA
KOTOpOTO, Onarosapsi ero peHTICHONO3UTUBHON CTPYKTYpE, BOZMOXHA TI0
JAHHBIM COBPEMEHHOIO M TOYHOTO METOJa JIy4yeBOH JHAarHOCTHKUA —
MYJIBTHCTINpANbHON KoMIbioTepHOH ToMorpaduu (MCKT).

Henb nanHOM pabOTHI 3aKIIOYaeTcs B Pa3pab0TKe METOIWKU OLEHKU
pasmepoB umiuianta no aaHHbiM MCKT u oueHke ero pasmepos B
JVHAMHUKE.

Martepuanbsl 1 MeToAbl. [l0CTOBEpHOCTE pa3pabOTaHHON METOIHKH
OLEHKM IIIOIIAJAM CETYaTOro THUTAHOBOIO HMIUIAHTAa [JOKa3aHa B
JKCIEpUMEHTE Ha Tyllax CBHUHEH: npoBeneHbl 10 repHHOIUIACTUK C
HOCIEYIOIUM H3MEPEHHEM Pa3MEPOB IIPOTE3a B OPraHU3ME U 110 JaHHBIM
MCKT c¢ comocraBieHUEM MONY4YeHHBIX JaHHbIX. Ha ocHoBaHuu
anpoOupoBaHHON MeToavku 20 TAIeHTaM C BBITIOJHEHHOW IIACTHKOM
maxoBoil rpepxu mposeaeHo KT-ucciemoBanue OpraHoB  OpIOIIHOM
IIOJIOCTU B paHHEM IOCJIEONEpalMOHHOM IepHoze, uepe3 3 u 24 Mmecsies
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[ocje OIepalud CO CTATUCTMYECKUM aHAJIM30M IIOJYYEHHBIX JaHHBIX
tectoM Hlanupo-Yunka u npu nomomu T-kputepust CTbrofieHTa.

PesyabTaThl. B skciepUMEHTAIBHONM YacTH HUCCIECAOBAaHUS JTOKAa3aHa
3¢ (eKTUBHOCTH pa3pabOTaHHOW METOAMKU M3MepeHus nporesa. [Inomanp
MMILIAHTA B OPraHM3Me T10CJIe BBITIOJTHEHHS ONepalyy cocTapmia 94,8 cm”
(95,2; 94,7-95.3), nmo nammeiM MCKT — 943 cM® (94,2; 93,1-94,3).
CorjacHO JaHHBIM, TIONYYEHHBIM C HCIOJB30BaHUEM T-KpUTEpHs
Crelonenra ompeaeneHo, uto p =0,763 — cTaTUCTHUECKH 3HAYUMOTO
pa3iuuus B pa3Mepax CeTyaToro npore3a He BhIABICHO.

Ha ocunoBanun 60 MCKT uccnenoBaHuil mMpoBeJieH CTaTUCTHUECKUN
aHalu3 MOJYYEHHOU Myiomaay UMIIanToB A 20 nauueHToB. [lo qanHbIM
tecta Ilanupo-Yunka ycTaHOBIEHO, 4YTO pacHpeleleHHs 3HauYeHUil
HOpMaJIbHO: B paHHeM mnepuone p = 0,682, yepe3 24 mecsua p = 0,811.
PesynbraThl mpoBeIeHHOTO aHATU3a TUIOIIAAN UMIUIAHTa (IPEACTABIICHBI B
Tabnune 1) mokazanu, 4To yepe3 24 Mecsla mocjie omnepanyuy IUIomaib
CTAaTUCTHYECKH 3HAYMMO MEHbIE, YeM B PaHHHU MOCIEONepalOHHbIH
nepuon (p < 0,001 no nanubM T-kputepus CThioAEHTA).

Ta6auma 1 — [Tnomans nporesa mo ganabiMm MCKT

ILiomans B panHHeM 2
2 Ilnomane yepes 24 mecsna, cM
MOCJIeONIEPAIIOHHOM NepHoJie, CM

Me [25-75%] Me [25-75%]

68,3 [59,6-78,6] 62,6 [46,4-74 4]

[IpoBeneH pacuer mpolEHTa YMEHBIICHUS pa3Mepa TpoTesa
(cmopmiuBanue) B TeueHue 24 MECSIEB IOCIE ONepalud, KOTOPBIM
cocrasui 11,6% (9,7; 5,6-13,0) — pe3ysbTaThl NpeAcTaBiIeHbl B TabuLe 2.

Ta6auua 2 — [IporeHT yMeHbILIEHUs pa3MepoB MpoTe3a

IIpoueHT cMOPIIMBAHUS UMILJIAHTA, %

min max M+m Me [25-75%]

2,5 26,5 11,6+8,3 9,7 [5,6-13,0]
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[Ipoanann3upoBaHbl JaHHBIE O CMOPIIMBAHUMU IpoTe3a depe3 3 u 24
MECSIIEeB MMOCIIe MaX0BOW TePHUOILIACTUKH (Tabyuna 3).

Ta6auma 3 — [IporieHT cMopIIMBaHUs IPOTE3a

CMmopuiuBaHue, %
Me [25-75%] M=m
KT (3 mecsa) 6,4 [1,9-10,5] 8,9+10,2
KT (24 mecsmia) 9,7 [5,6-13,0] 11,6+8,3

OnpezeneHo, YTO NpU NPOBEACHUM JANApPOCKOIMYECKOH IMaxoBOH
TEPHUOIUIACTUKY C  HUCIOJIb30BAHUEM  OTEYECTBEHHOI'O THUTAaHOBOIO
IIpoTe3a, OTMEYAETCs YMEHbIIEHUE pa3MepoB MMILIaHTa uepe3 24 Mecsua
IIOCJIE ONEPalUy, OAHAKO, CTATUCTUYECKH JOKAa3aHO, YTO JaHHBII IPOLEHT
CMOPILMBAHKU HE3HAYUTEJIEH M HE MPHUBOAUT K PAa3BUTUIO PELMIUBOB
3a00/1eBaHUS.

BriBoabl. PaspaGoTaHHBII MeXaHH3M OLCHKH IUIOMIAIN IPOTE30B
MOCJI€ BBINIOJIHEHUS TaXOBOM MepHUOIUIACTHKY Y MAalMEHTOB MOKa3al, YTo
IIPUMEHEHHE  OTEYECTBEHHOI0  TUTAHOBOIO  UMILIAHTA  SIBJISETCS
L[eJIECOO0Pa3HBIM 3a CUET CTATUCTUYECKU HE3HAYUTENIBHOTO MPOLIEHTA €ro
YMEHBIIEHHUA pa3MEpOB C TEUEHUEM BPEMEHM, YTO JAaeT BO3MOYKHOCTh
FOBOPUTh O HU3KHUX IIAHCAX pa3BUTUS peuuanBa 3a0oJeBaHUS.
KomnbrotepHast Tomorpadus 1aeT BO3MOXKHOCTh JETalbHOH OICHKH
pasMepoB U MOJOXKEHHUs UMIUIAHTA U MOXKET OBITh MPUMEHEHA C LIENbI0
OLICHKH 3P (PEKTUBHOCTH KayecTBa OIEPALIMH 1O IIOBOAY MaXOBBIX TPHIXK.

CHHCOK UCI0/1b30BAHHBIX MCTOYHUKOB:

1. Hukwntun, I1. A. MyasTucniupanbHasi KOMIBIOTEpHAs TOMOTpagus B
KOHTpPOJI€ TO3UIMOHUPOBAHUS CETYATOrO TUTAHOBOI'O UMILIAHTa MPU
JICYCHUH TPBDK IepeqHel OpIOIIHOI CTEHKW: IHC. Ha COWCK. Y9YeH.
crern. kaua. men. Hayk (14.01.13) / Hukutuu IlaBen AnekceeBud,
2022. - 136 c.

2. TuTaHOBBIE ceTYaThie WMILIAHTHI B TepHHoyoruu / P. X. A3nMOB,
M. K. M. Anb-Apukw, T. 3. AxMe0B, M. K. M. Tapxaau  //
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Xupyprus. XKypuan wmmenu H.U. Ilmporosa. — 2019. — Ne 12. —
C. 126-131.

3. MynprucnupanbHas — KOMIBIOTEpHas  ToMmorpaduss B OLEHKE
CMOpILMBAaHUS  TUTAHOBOTO  HUMIUIAHTa TP  [POTE3UPYIOLICH
repanoruiacruke / I1. A. Hukurun, H. B. HyaHos, . A. 3nameHckuid
[ np.] // BecTHuk peHTreHonoruu u paguonorud. — 2021. — T. 102. —
Ne 6. - C. 377-382.

HNCCIEJOBAHUA AKYCTUYECKOI'O PE®JIEKCA OPT'AHA
CIYXA

P.K. Kosanes', C.II. Jlparan', B.1O. JIu3ynos',
0.B. Jlmzynos’, E.JO. Hukutuna’

Y@orey r. HI] ®MBI] um. A.U. Bypnazana ®MBA Poccuu, 2. Mockea, P®
? Boenno-Meouyunckas Akademus, 2. Canxm-Ilemepbype, PD

B HacTosimee BpeMs pOCT HAyYHO-TEXHHUYECKOTO Iporpecca,
pasBUTHE M BHEIPEHHE IEPCIEKTUBHBIX TEXHOJIOTMH BEIyT K
MOJEpPHM3AUM  CYIIECTBYIOIIMX M  CO3[JaHUI0 HOBBIX  00pasloB
BOOPYKCHHS M BOCHHOHM crelUalibHOW TexXHHUKH. [Ipobrema mrymMoBoi
HNaTOJIOTHM B BOOPYKEHHBIX CHJAX YCYIyOnseTcs OIpelesIeHHBIMU
HEAOCTAaTKaMH, HEAOCTATOYHBIM KOJHMYCCTBOM HJIIM OTCYTCTBUEM CPCJICTB
3aIIUTHI, KOTOpBIE, 00IaaloT c1aboi 3alIUTHON QyHKIMEH, HeJOCTaTOYHO
SPrOHOMHMYHBI ¥  yIOOHBI MpPU  BBHINOJHEHUH MPO(eccCHOHANBHOMN
JESITeIbHOCTH

B snmreparype  oTOOpaXXeHBI ~ pE3yNBTATBI  WCCIEOOBAHMH O
BO3/IEHICTBUM HUMITYyJIbCHOTO IIymMa Ha opraHusM. [Ipu obGcienoBanuu
BOCHHOCTYXAINX, MOABECPraBIINXCa BOSHCﬁCTBHm BBICOKOMHTCHCHBHOI'O
UMITyJIbCHOTO HHU3KOYACTOTHOTO IIyMa YCTAaHOBJIEHO, YTO Yy HHX
pas3BHBaeTCS HEHPOCCHCOPHAS! TYTOYXOCTh M (OPMHPYIOTCS HadajbHBIC
NPU3HAKK HEJNOCTATOYHOCTH KpOBOCHAaOxeHus Mosra. Hapymenus
00YCIIOBJICHBI HE TOJIBKO BO3PACTOM OOCIIEyEMBIX, HO M CPOKOM Pa0OTHI C
(dakTopom.

BoenHo-mipodeccroHanbHas  ICATENBHOCTh  BOCHHOCITYXKAllMX B
nporecce yueOHO-00eBOH MOATOTOBKH, COIPOBOXKAACTCS CTPENbOOH 13
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OTHECTPENIBHOTO M PEAaKTUBHOTO  OPYXHS, IIyCKAMH  3CHUTHBIX
VIPaBISIEMBIX  PakeT, B3pBIBAMH OOEHpUIIAcoB. B  3THX  yCIOBHAX
(hopmupyercst BpeaHbIi Gu3nueckuii pakTop B BUAEC BHICOKOMHTEHCHBHOTO
HUMITyJTBCHOTO [IyMa, KOTOPBHIH MOXKET OKa3blBaTh HEOIarompHsITHOE
BO3/ICHICTBUE HAa OPraHU3M BOSHHOCITY>KAIIHX.

Axycriueckuil peduiekc (AP) wurpaer BakHYIO poiib B 3aIlUTe
OpraHM3Ma OT MHTGHCHBHOI'O IIyMa M  TpPEICTaBIIeT  Cco0oif
HETPOM3BOJBHOE COKpAIICHHE MBI CPEJHEr0 yXa H HM3MEHCHHE
moyiokeHust O0apabGaHHOW TEPEeNOHKM B OTBET Ha 3BYKH BBICOKOM
WHTEHCHBHOCTH.

Panee, B paborax [1-3] Obul0 MOKa3aHO, YTO IEpBas pEaKIUs
OpraHM3Ma Ha CBEPXHOPMATHBHBIH HMMIYNBCHBIM IIyM IPOSBISETCS B
HapyIIEHUH 3allUTHON (PYHKLMHU OpraHa ciiyxa, T.€. B YBEJIMYEHUU YPOBHS
mopora AP. B cBa3m ¢ dyeMm, TpeacTaBisieTcs IIeNecO00pa3HBIM
pa3zpaboTaTh METOAMKY OIEHKH Tmopora AP, HeoOxomumyro amis
OlpeieTICHNs]  Oe30MacHBIX  yCIHOBHH Tpyda JHI[ OSKCTPEeMaJbHBIX
npodeccuif, IMOABEPrarOIIUXCS  CBEPXHOPMATUBHOMY  BO3ACHCTBUIO
BBICOKOMHTEHCHBHOTO IIyma. HeoOxomumo oTpaboTate — aaroputMm
UCCIIEIOBAaHHS M OMNPENENUTh ONTUMAJbHBIC YacTOTHl CTUMYJIHPYIOIIETO
CHUTHaJa JJIs OIleHKH ropora AP.

C 3TO# 1eTbI0 NPOBENIEHO UCCIEI0BaHNE C Y4acTHeM 37 UCTIBITYEMbIX
B Bo3pacte oT 22 no 62 ner. [lng ananusa npousBeleHo 321 usmepeHue
aKyCTHYECKUX HMIICTaHCHBIX XapaKTEPUCTUK HApy>KHOTO CIYXOBOTO
npoxoaa (HCII) u mo pe3ynbratam ompeneneH mopor AP (161 uzmepenue
Ha neBoM U 160 Ha mpaBoM yxe). AHajau3 JaHHBIX BBINOJNHAJICS 0€3
pas3zieneHust MEXIy IPaBbIM M JIEBHIM YXOM, IIO3TOMY BCE IHOIYyYCHHBIC
JaHHBIE OCHOBBIBAIOTCS Ha 00IIEM KOIUYECTBE MCCICIOBAHHBIX yIIEH.

V3mepeHne  OCYIIECTBILUIOCH ~ NPH  HOMOIIM  allapaTHO-
nporpammuoro kommiekca (AIIK), mis wmcuiaatepalbHOTO HU3MEPEHUS
aKyCTHYECKOro peiekca, OCHOBAHHOTO HA OMNpPEICICHUH PE30HAHCHOM
yactorel HCII, m3Mmenstonieiicss 3a c4eT HENMpPOM3BOJBHOTO COKPAIICHHS
MBIIII] CPETHETO yXa B OTBET Ha 3BYKHU BBICOKOW MHTEHCUBHOCTH.

AIIK oOecnieuuBaet onpeaeieHne pe3oHaHcHbIX xapaktepuctiuk HCIT
Opu  TOMOUIM  MOJU(PHUIMPOBAHHOTO METOAa JBYX MHKPO(OHOB
COCTOSIIETO M3 HOYTOyKa ¢ TPOTPaMMHBIM  OOCCIICYCHHEM |
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aKyCTHYECKOro HHTep(hepoMeTpa, MOAKIIOUEHHOTO K ayAHO BBIXOAY
HoyTOyka. C BBIXOAAa T€HEpaTOopa CHUTHAJIOB 3BYKOBOH YacTOTHl B
TPOMKOT'OBOPUTENh TOJABAIU TOJUTAPMOHUYECKHE 3BYKOBBIC CHUTHAIIBI
s m3Mepennss ummnenanca HCII.  Axyctuueckuit  mHTepdepomeTp,
OCHAIIIEHHBI MATKOW Hacaakol, repmetrudHo cteikoBaics ¢ HCIL. B
KayecTBe CTUMYJHPYIOLIETO0 CUTHAla MPUMEHSUIM TOHAJIbHBIE 3BYKM Ha
yactore 500Tm, 1000Tu, 2000lm wu 4000Tu.  VYposuu
CTUMYJIUPYIOIIEro curHajia Obiii paBHbI 76 nb, 82 nb, 88 nb, 94 nb u
100 nb.
B pesynbrate u3MepeHUi MOJIYy4YeHbl 3HAUEHHs] PE30HAHCHBIX YacTOT
Ha MakcuMmyMme Kod((HUIMeHTa TOTJOUICHUS W MHUHHMYyME PEaKTHBHOM
KOMTIOHEHTHI umrienanca (Y). MakcumalbHasi BEpOSITHOCTh mopora AP y
00CJIeZIOBaHHBIX JIMLl 3apErHCTPUPOBAaHA HA YacTOTE€ CTUMYIHMPYIOLIETO
cur"ana pasHoit 500 I'u. TTopor AP na ypoBHe 82 nb 3apeructpupoBan y
58% oOcnenoBaHHbIX, a mopor Ha ypoBHe 10016 — y 80%. bnmskue
3HaYeHUs  BEposSTHOCTM  mopora AP 3aperucrpupoBaHbl  [UIs
ctumynupytomiero curHana 1 000 I'm. Ha Bcex ocranbHBIX 4YacToTax
CTHUMYJIMPYIOIIECTO CUTHANA y OOCIEIOBAaHHBIX JIMII BEPOSTHOCTH MOPOTa
AP cyliecTBEHHO HUXKE.
Takum  oOpa3oM, B KadecTBE CTHUMYIHPYIOIIETO  CHTHAIA
1esaecoodpasHo ucrob3oBath yactoty 500 wim 1 000 I,
CHHCOK MCN0JIb30BAHHBIX HCTOYHHKOB:
1. boromomoB, A.B. AmnmapaTHO-IpOTpaMMHBIH  KOMIUIEKC IS
UIICHUIIATEPATIbBHOTO HM3MEPEHHsI IOpOora aKyCTHUecKoro peduiexca /
A. B. boromonos, C.II Hparan, W. B.Onenuna // Ilpubopsl u
TexHuKa ’kcrnepumenta. — 2021. — Ne 4. — C. 95-104.
2. boromonos, A.B. HoBwlii moaxom K HCCIEIOBAHHIO HMIICJIAHCHBIX
XapakTepucTUK OapabanHoii mepenonku /  A. B. boromonos,
C. Il. Iparan // Jloknaasl Akagemun Hayk. — 2015. — T. 464. — Ne 1. —
C. 105.
3. Jparan, C. II. Kpurepun TuarHOCTHKH COCTOSIHHSI OpTraHa CiIyXa IO
pe3yabTaTaMm uccienoBanus akyctuueckoro peduexca / C. I1. dparaw,
U. B. Onenuna, A. B. boromonos // 'uruena u canurapust. — 2023. —
T.102. — Ne 3. — C. 247-251.
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INUTAHUE B ITPOPUJTAKTUKE U TEPAIINU
OHKOJIOTMYECKOM IMATOJIOT UM

JLJI. Kosrynoga, A.C. Camotinos, H.B. PeutoBa
@I'FY I'Hl] ®MPBIL] um. A.U. bypnazana ®MBA Poccuu, 2. Mockea, PO

AKTyaJqbHOCTh. OHKOJIOTHYECKHE 3a00JICBaHMS B MHPE 3aHUMAIOT
BTOpPO€ MECTO MO CMEPTHOCTH TOCJE CEPIEeYHO-COCYAUCTON MATOJIOTHH.
HecMoTpst Ha ompeieneHHbIE YCIIEXH B TUATHOCTUKE M METOAaX JICUSHUs,
TeMObl TPUPOCTa 3a00NEeBaeMOCTHM HEYKJIOHHO pacTyr. JleueHue
MHalMEeHTOB JAaHHOM MATOJIOTHMH SBIISIETCS CI0KHOU 3amaduei. BaxkHenmum
KOMIIOHEHTOM B KOMIUIEKCHOM TOJXONIe K TMOJUICPKAHUIO 370POBbS H
BBDKMBAEMOCTH  OHKOJIOTMYECKHMX OOJBHBIX  SIBISETCS  ONTHMAIbHOE
MUTaHWE, OCHOBHOM IEJNIBI0 KOTOPOTO SBIJISCTCS YCTpaHEHHE SBICHUM
WHTOKCHKAIIUY, YJIOBIECTBOPEHHUE JHEPreTHYCCKHX W COAJIAHCHPOBAHHBIX
norpebHOCcTel opranusma [1, 2]. YcranosneHo, uto 30-40 poIeHTOB BeeX
CIIy4aeB OHKOJIOTUW MOYHO MPEAOTBPATUTH TOJBKO 32 CUET 00pasa KU3HH
M THETHI.

Lesab uccaenoBaHusi — ONICHUTH POJIb MUTAHUS B MPOQUIAKTHKE W
Tepanuu OHKOJIOTUIECKOU MaTONIOTHN

Marepuai u MeToAbl BBINONHEH aHAW3 JTAHHBIX OTEUECTBEHHOU U
3apyOexxHoil JuTepaTypbl. [IOMCK TPOBOAMICS C HCHOJIB30BaHUEM
MOMCKOBOM cucTeMbl Axanemuss (Google W SJIEKTPOHHBIX 0a3 JaHHBIX
PubMed, MEDLINE, Embase, Scopus, Web of Science, eLIBRARY 3a
niepuof ¢ 2016 r. mo 2023 .

PesyabTaThl wucciaenoBaHusi BOJNBIIMHCTBO WCCIENOBAaHUN 110
BOTIPOCaM MUTAHUS U OHKOJIOTUH HOCHITH PEIYKITMOHUCTCKHN XapakTep; TO
€CTh KOHKDETHBIA TIPOAYKT TIHTAaHUS WU TUTATEIBHOE BEIIECTBO
M3yYaJoch B OTHOIICHWH €ro BIMSHUA Ha 00pa30BaHUE/PErpecCHIo
OMYXOJIU WU KaKyIO-JTM0O JIPYTy0 KOHEYHYIO TOUYKY JJAHHOTO Tpoliecca B
OTIPEJICIICHHOM YYacTKe Teia. DTHU WCCIIEOBAHMS OY€Hb WHTEPECHBI ISt
MIOHMMAaHMS JeTallel MeXaHu3MoB 3aboneBaHus. OJHaKo, OHU He
MPOSICHSFOT OOIIYI0 KapTHHY TOTO, Kak MPeJOTBPATUTH IMATOJIOTHIO Ha
YPOBHE HYTPHIITUOJIOTHH.
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CTpyKTypa THTaHHS OHKOJIOTHYECKHX IIaI[ICHTOB MJOJDKHA OBITH
i depeHpoBaHHON B 3aBUCUMOCTH OT CTaIUH 3a00JICBaHNUs, XapaKTepa
JIeYCHUs, OOWIeTo cocTosHMA W dTama peabumurarmu. C  HOMOIIBIO
MUTaHUA HEOOXOAMMO CIIOCOOCTBOBATH MPOTECKIMHU IIEUYCHH M KOCTHOTO
MO3ra, a TAK)KEe HHAKTUBALIUK U BBHIBEICHHUIO KaHIICPOTOKCHHOB, aKTUBAIINU
KJICTOYHOTO JBIXaHHSI, BOCCTAHOBIICHHIO OOMEHA BEIIECTB U MOICPIKAHUIO
romeocra3a [3]. BaxxHO ynoTpeOnaTh MUILY C HATypalbHBIM COCTaBOM.
Pexomennyercs HUCKIMIOUNTh MNONy(haOpUKaTEl W TPOAYKTHI, KOTOPBIE
CoZiepKaT KOHCEPBaHTHL. VIHTEpECHO OTMETHTH, YTO COK KPaCHOH CBEKIIBI
CHW)XKAET W MOJABISIET pocT omyxonu B 4-12 pas [3]. Cok pexomeHayeTcs
BBIINTB TI0CJIE €/1bl, PAa3/EJICHHBIN Ha 3 IIpUeMa.

[Mumesbie moGaBku (cepum E) yBenmuumBaroT pHUCK  pa3BUTHS
OHKOIIOTHYECKUX 3aboieBaHui. BakHO 0OpaTHTh BHUMaHHE Ha psA
numeBbix qo6aBok: E 102 (taptpasun), E123 (amap3ant), E284 (GopHast
kucnora), E 285 (tetpakapbonar HaTpusi), E5S12 (omoBa — II -xmopun),
E574 (rmroxonoBas kuciota), E1200 (monmnekctposa), E127 (3putpo3un)
u ap. [2].

Hcnonb30BaHWe  COOTBETCTBYIOLIEH  JTUETHYECKOW  TOIAEPIKKH
CllelyeT  pacCcMaTpuBaTh  KaK  BaXKHBII  KOMIIOHCHT  JICYCHUS
OHKOJIOTHYECKHX OONBHBIX. IIOCKOJBKY HMaHHBIE NAalWEHTHI HEPEenKo
CTpamaroT aHopekcred. UTOOBI BOCIIONHHUTH YHEPreTHICCKUN OOMEH IpHU
9TOM H30€XaTh MEPerpy3Ky BOJOH W COJBIO, MPOM3BOJUTCS BBEICHHE
MUTATEIBHBIX BEIIECTB WK cMecei. [IpeanodTuTensHblil IyTh BBEJCHHUS -
SHTEpaNIbHBIN [4].

Cunraercss JOKa3aHHBIM YBEIHUYCHHE 4YHCIA IOCICONEePAlMOHHBIX
OCJIOKHCHUH, CBSI3aHHBIX C HAPYIICHUSAMHU COCTOSHHS  HHUTaHHSA,
perucTpamis BBICOKHX  ypOBHEH  TOKCHYHOCTH  BO BpeMs
MEINKaMEHTO3HOTO JICUCHUS 120008 o0IryueHus, YBEITMYCHUE
MPOIOJDKUTEIBHOCTH TOCIUTAIM3AIUA U, CIICJAOBATEIBHO, CTOMMOCTH
JICUCHUSI, YXYALICHHEC KA4ecTBa JKU3HU IMPH ITOM CIEAyeT YYHUTHIBATH
CJICYIOIIHE (dakTopsI: CcTaOWIIbHBIC MoKa3aTeiu OeKoBo-
SHEPreTHYECKOrO CTaTyca HANpSMYIO CBSI3aHBI C COKPAICHHEM BPEMCHHU
TOCTIMTATN3ANNY, YMEHBIICHUEM OCIOXKHCHHUH, CHIDKCHHEM CTOUMOCTHU
JICUCHUS M CHIDKCHUEM PUCKA CMEPTH.
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I. OO6yxoBa. O.A. Crpateruss nUTaTeAbHOH TMOAAEPKKH IPH
IPOBEJCHUN IpOTHBOOMyxoaeBoro jedeHuss / O.A. Obyxosa //
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C. 10. Abdammn, M. B. Kormn, U. A. Koponesa, A.C. MouanoBa. —
Mocksa, 2021. — 48 c.

5. KommnekcHass  peaOuiurtanusi OHKOJIOTMHYECKUX  MAlMCHTOB  /
E. B.T'ameeBa, A.M. CrenanoBa, [I.A.Tkauenko [u np.] //
Cospemennas onkonorust. — 2022. — T. 24. — Ne 1. — C. 89-96.

COBPEMEHHBIE B3I'JI51JIbl HA IIPUEM KPEATHHA B
CIIOPTE

H.A. Konecnukosa, A.C. Camoiinos, H.B. PritoBa

@I'BY I'HL] ®MFBL] um. A.U. Bypnaszana ®MBA Poccuu, 2. Mockea, P®

AKTyaJIbHOCTB. B cOBpeMEeHHOM cropTe NpHMEHEHHEe IPOAYKTOB
CIIOPTUBHOTO TIUTaHHSA SBIAETCS aKTyalbHBIM acrekToM. Cpean aTieToB
BO3pacTaeT MOMYISIPHOCTh HCIOIB30BAHMUSA PA3IMYHBIX OMOIOTMYECKUX
n006aBOK W ()apMaKOJOTHYECKHX  IPErapaTroB,  CIIOCOOCTBYIOIINX
TIOBBIIICHNIO CHJIOBBIX M a3pOOHBIX IOKazaTeneil. BoNbIIMHCTBO Takmx
JIEKapCTBEHHBIX CPEICTB (SPUTPOIOITHH, aHAOONMYECKHE CTEPOUJIH,
TOPMOHBI pOCTa U T.A.) KIACCH(DUIUPYIOTCS KaK JOMUHT M BKIIOYCHBI B
3allpeIleHHbI CIMCOK BceMHpHOro aHTHIONMMHTOBOTO areHTCTBa (AHTIIL
World Anti-Doping Agency, WADA), HO BMecTe C 3THM CYyHIECTBYET
TaKkXKe JIOBOJBHO OOIIMpHAs Tpynma CyOCTaHIUM, pa3pemeHHBIX K
UCIIOJIb30BAHUIO CHOPTCMEHAM Pa3INuHbIX crenuanu3anuii. OcoOeHHO 3TO
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KacaeTcsi  1100aBOK, 3((EKTUBHOCTh KOTOPHIX HMMEET CEepPhE3HYIO
JIoKazaTeldbHyr0o 0a3y. OpjHako, IO HACTOsIIEe BpeMs IUIeMMa
npuMeHenuss BAJl g yaoydllleHWs.  CHWJIOBBIX — IIOKaszaTeled U
BEIHOCIIMBOCTH BBI3BIBACT psil BOIpocoB. [losTomMy cucTeMaTHdeckas
OLICHKa PaHJOMU3UPOBAaHHBIX KOHTponupyembix uccienosanuii (PKH) mo-
MpEeXXHEMY aKTyalbHa [6].

Ilear wHccaenoBaHMsi — aHAIW3 HAYYHBIX HCCIENOBAaHMN IO
MIPUMEHEHHIO KpeaTHHA MOHOTHPATa B CIIOPTE.

Matepuajbl 1 MeToabl. [IoMCK TMTepaTypHBIX AaHHBIX MPOBEEH I10
OTKPBITBIM 3JICKTPOHHBIM 0a3aM JaHHBIX HAay9HOW JuTepaTypbl PubMed,
KubGepJlennnka, MedicLine, Elibrary. Jns mnoucka HCHIOIB30BAIH
CIICAYIONIMI TIOMCKOBBIM 3aIpoC: «KpEeaTuH», «CHOPTCMEHBD», «aTiIeT»,
«CUJIOBBIE TIOKa3aTeIny, «padbotocrnocoOHocTh» 2018-2023 .

Pe3yabTaTsl ucciienopanus. B psane paboT npencTaBiIeHs! JaHHBIE O
TOM, YTO KpPEaTHH MOHOTHApAT sBngeTcs 3(PQEeKTUBHOM n00aBKOM s
YIIy4IIEHUS MBIIICYHOW CHIIBI M BBIHOCIHMBOCTH y CIIOPTCMEHOB [3, 4, 5].
IToMuMoO 3TOro0, CyIIECTBYIOT YOEAMTEIbHBIE AOKA3aTENbCTBA TOrO, UTO
Jake KpaTKOCPOYHBIM IlepopalibHBI NpUEM HU3KMX [J03 KpeaTuHa
OIarOTBOPHO BJMSET Ha MBIIIEYHYIO CHiy y amieroB [4]. MHTepecHO
OTMETHTh, YTO KypcOBOW mpuéM (Hemens W Ooiee) JNaHHOH JT00aBKH
3HAYUTEIBHO CIIOCOOCTBYET Ppa3BUTHIO MBIILIEYHOW Macchl, CHIE H
JOCTOBEPHOMY  Pa3BUTHIO  BBIHOCIMBOCTH Y  TPEHHPYIOIINXCS
croptcmeHoB. [1]. OgHako mpuéM KpeaTrHa MOHOTHJpaTa HE BIUSET Ha
CKOPOCTHBIE ITOKA3aTeNH, HO MOXET YBEIHUUTH 3()(PEKTHBHOCT BO BPEMSI
TPEHUPOBOYHOrO mporecca. [5]. YcTaHOBIEHO, YTO ITUTENBHBIA HpUEM
KpeaTuHa MoHOTHpaTa B o3¢ 0,1 I/Kr MbIIIeyHOi MacChl OKa3bIBaET eImé
0oyiee TIOJOXWTENBHBI JPrOreHHbId J3PPEeKT Ha OHOXUMHUYECCKHUE
MoKa3aTelu U GU3NIECKYI0 paboTOCTIOCOOHOCTh ¥ PyTOOIUCTOB [2].

BeiBoabl. B Hacrosimiee BpeMsi, MPUMEHEHHE KpPEaTHHA B KadeCTBE
MUIIEBOH 100aBKM B CIIOPTUBHOM IHTAaHWU SBJISIETCSI OOOCHOBAaHHBIM C
TOYKH 3peHHs ero 3¢pdexktuBHOCTH H Oe3omacHocTH. OnHAKO, s
paciiupeHusl TMOoKa3aHWW NPUMEHEHUs HeoO0Xonumo paspaboTaTh U
YTOYHHUTh MPOTOKONEI TPUMEHEHHsI KpeaThHa, KOTOphle obecredar
ONITHMAJIBHBIN PEXHUM IS JOCTIXKEHHUS MAaKCUMAJIBbHBIX PE3YJIbTaTOB.

286



CnHCOK UCTO0JIb30BAHHBIX HCTOYHUKOB:

1. DddekTuBHOCTS MPUMEHEHUS MUIIEBBIX M00AaBOK B CHIIOBBIX BHIAX
cnoptra / C. M. I'y3p, A. C. Ipo6bim, T. H. Kanabuna, B. Y. Kanabun
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N3MEHEHUME DKCIIPECCUU I'EHOB INTUPKAJTHOT'O PUTMA
ITPU KOJIOPEKTAJIBHOM PAKE

A.B. Kopobeitaukona, JI.B. I'ermanresa, C.1O. Bakoes,
A.W. Mummna, H1.111. Kabuea, M.M. BoGpoBa,
B.E. Myxun, B.C. IOnun, A.A. KeckuHoB

DI'BY I[[CII ®MFEA Poccuu, 2. Mockea, PD

[MupkanHbple  pUTMBL  PETYIUPYIOTCS  CHOXHBIMM  KaCKaJHBIMU
MEXaHU3MaMHM U UMEIOT BIHMSHUE HAa HIMPOKUHM CIEKTp OMOIOrM4ecKux
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MIPOIIECCOB, BKJIIOYAsi OOMEH BEUICCTB, PETCHEPAIMIO, UMMYHOJIOTHIO U
SHAOKpUHONOrMI0. Ha ceromHsmHuii JeHb M3BECTHO, YTO TEHBI,
KOHTPOJUPYEMbIC [UPKATHBIMH DPUTMAaMH, UTPAIOT KIOYEBYIO DPOJIb B
OIlyXOJIEBBIX IIpOLlECcCaX, TAKMX KaK IOBPEXAEHUE M BOCCTAHOBIICHHE
JHK, anmonto3, mponudepanus KIeTOK 1 MeTacTazupoBaHue. B Hacrosiee
BpeMsl CYIIECTBYET MHOXECTBO HCCIEIOBaHUN, JI€MOHCTPUPYIOLINUX
B3aMMOCBSI3b HApYLICHHUS LUPKATHOTO PHTMA W YBEIWYCHUS pPHCKA
pPa3BUTHsI Pa3IMYHBIX BHAOB paka. [lo OmyOJMKOBaHHOW MHPOBOM
ctatuctuke oueHku GLOBOCAN xonopekransubiit pak (KPP) Haxonutcs
Ha TpPEeTbeM MecTe II0 PaclpOCTPaHEHHOCTH CpPEIH BCEX THIIOB paka,
JUArHOCTUPYEMBIX ITOBCEMECTHO, OJTHAKO POJIb T€HOB IUPKAJHBIX YacOB B
pa3BUTHH JAaHHOTO BHIA paka ocraeTcss HesicHOW. OCHOBHOW 3amadeit
JaHHON paboThl sBIsETCS MpoBeAeHHE OMOMH(GOPMATHYECKOTO aHaju3a
JUTS BBISIBIICHUS HAJIMUYUS B3aUMOCBSI3CH Pa3BHTHS KOJIOPEKTAILHOTO paka
Y U3MEHEHHEM JKCIIPECCUH TeHOB IIUPKATHOTO PUTMA.

C menpio OICHUTH OHONOTHYCCKHE (PYHKIMH TEHOB LHPKAIHOTO
pUTMa BO BpeMs KOJOPEKTaJIbHOIO OHKOreHe3a, ObUTH W3BJIEUEHBI TaHHbIE
TpaHckpuntoma mnanueHtoB ¢ KPP (texmomormm RNAseq) wu3
koHcopruyma The Cancer Genome Atlas (TCGA). Becero B ananu3 B3sITO
41 pakoBblid 00pa3ell U COOTBETCTBYIOIIME WM 00Opas3ibl HOPMaJbHOM
TKaHU (MeTaJaHHble IPyMI ObUIM COMOCTABUMBI 110 MOKa3aTesiM BO3pacTa
u mnona). Kpurepuii MaHHa-YUTHH TOpUMEHSUICS S OICHKH
CTaTUCTUYECKON 3HAUMMOCTH Pa3IMUUi B IKCIPECCHH UCCIIENyEMbIX T€HOB
MEXIYy PaKoBOH W HOpPMaNbHON TKaHbIO. u(p¢epeHnnanbHblii aHaIu3
MpOBEJCH C IMOMOIIBI0 NakeTa limma B cpeae R, reHsl cuuTamuch
3HaYMMBIMM IIPY COOTBETCTBUU YCTaHOBJIEHHBIM moporam: p <0,05 u
|[LogFC|> 1. TlporHoctuyeckasi IICHHOCTh KIIFOYEBBIX YaCOBBIX T'CHOB
CHUCTEMaTHUYECKH McciefoBajach ¢ Momolblo oneHku Kamnnana-Meliepa:
paxoBbIie 00pa3Ibl OBUTH Pa30UTHI HA TPYIIIEI C MOBBIIICHHOW/ TTOHIKCHHON
9KCTIpecCUel 0 MeAMaHe HCCIeAyeMoro reHa. s KoppessimuOHHOTO
aHajay3a HCIOJL30BAIM HakeT stats, wHcXoas M3 HEHOPMAaJILHOIO
pacnpeneseHus 3HaueHuil BbiOpan metoa CrimpMeHa.

Pe3ynbraThl  IpPOJEMOHCTPUPOBANM  HAJIM4YHMe  CTAaTUCTHYECKH
3HAYNMOM pPAa3HUIBI B YPOBHSAX ODKCIPECCHU BCEX HCCIIETYEMBIX TEHOB
nupkagHoro putMa (BMALI1, CLOCK, CRY1, CRY2, PERI1, PER2,
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PER3, RORA, SIRT1, TIMELESS) mexay pakoBbIMH W HOPMAalbHBIMH
obpasnamu. OmHAKO TpU MpoBeneHHH TU(QEepeHIHATEHON YKCIPECCUU
noporu 3HauuMocTtd npouien Toiabko ren TIMELESS. Ilpu pacuere
KOppesIIui MEeXIy TeHaMH NHPKagHOTO pHTMa HaOiromaercss oOmiee
CHIDKCHUE B3aUMOCBSI3€H: B OCOOEGHHOCTH CHU3WICS KOX(PQUIHEHT
koppemsauun Mexny redamu BMAL1 & CLOCK, PER3 & TIMELESS,
BMAL1 & PER3, CRY1 & PER2, BMAL1 & TIMELESS, CRY2 &
TIMELESS. Tlpu stom ypoBenp koppemsmun Mmexay CRY1 & SIRTI,
CRY! & TIMELESS cran Boime. IlomydeHHble B XOAe aHauM3a
W3MEHEHHS B YPOBHAX KOPPESIIMU JEMOHCTPHUPYIOT BO3MOXKHBIE
HapymieHuss B pa0oTe IUpPKaAHBIX dYacoB Tpu oHKoreneze KPP.
CrenyrommM 5TarmoM IpH TOCTPOSHHH KPHBOW BBEDKHBAEMOCTH OBLIO
obHapyxeno, uro rensl RORA, TIMELESS, CRY1 u BMALI
JEMOHCTPUPYIOT CHW)KEHUE TMPOIEHTa BBDKUBAEMOCTH MAIEHTOB MPH
CHIDKEHUH YPOBHS DKCIIPECCHHU, B TO K€ BPEMsI OCTANIbHBIE T€HbI TIOKa3aJIH
o0paTHY!0 3aBUCHUMOCTh. llociieqHuM 1maroM paboThl CTall aHAJIN3
B3aMMOCBsI3eil akcrnpeccun reHoB LIP ¢ reHamMu MapkepaMd HMMYHHBIX
KIETOK. BONBIIMHCTBO KOppEesIMid OKa3alHuCh IOJOKUTECIHHBIMU |
3HaunMbIMH. I'easl PER1, PER2, CRY2 umeroT HauMeHblIlee KOITUIECTBO
3HaYMMbIX B3auUMOCBs3ed. @DakTUYECKH, IPU KOJIOPEKTAIbHOM DaKe
JKcIpeccus 0OJIbIIMHCTBA IeHOB [P mokazana CHIbHYIO MOJIOKUTENIBHYIO
KOPPEJLILIUIO C 3KCIpPecCHel MapKepoB ACHAPHUTHBIX KIETOK, MapKepoB
T-xitetok CD4 u CD8A, a Takxe MapKepoB aKTHBAIH/ TUPPEPEHITMPOBKH
T-kierok. DTa cunbHas BHYTPUOIyXOJIEBas aKTUBaLMs JICHKOLUTOB
COIIPOBOXKAAETCS TAKXKe OSKCIpeccHel MapkepoM HcTolleHHs T-KIeTok
CTLA4, d4ro curHaliu3upyer O TOM, 4YTO T-KJIETKM XPOHHYECKU
MOJIBEPraloTcsl BO3JEHCTBHUIO AHTUIEHOB. Tak, JAaHHOE MHCCIEOBaHUE
JEMOHCTPUPYET, UYTO MEXaHU3M LUPKAJHBIX pPUTMOB BOBJEUYECH B
OHKOT€HE3 KOJOPEKTaJbHOro paka. OJHAKO TOYHBIE MEXaHU3MBI
B3aMMOBIIMSHUS IIPOIIECCOB €I1le MPEJICTOUT BBISICHUTb.
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OCOBEHHOCTHU JUHAMMKU NNOKA3ATEJISI CMEPTHOCTHU
B PECITIYBJIMKE TATAPCTAH

A.E. Kpacnos, 3.H. Munraszosa
@I'BY I'Hl] ®MFL] um. A.U. Bypnasana ®MFA Poccuu, 2. Mockea, PD

Beenenne. CMepTHOCTh HAceJIEHUsS SBISETCS OAHUM M3 OCHOBHBIX
MEIUKO-IEMOrpapHIecKuX M COLUATBHO-)KOHOMUYECKUX MOKa3aTeleH,
oTpaxaomux 3Pp(PEeKTHUBHOCT, M KAa4eCTBO CHUCTEMBI 3I[PaBOOXPAHCHHUS B
OeJioM, €€ aJallTUBHOCTb H FI/I6KOCTL B YCJIOBUAX CTPEMHUTEIIBHO
pasBuBaronuxcs codbiThii B Poccuu u B Mupe.

Henbs padorsl — mpoBeeHHE KOMIUIEKCHOIO aHajn3a IMOKas3aTenei
cMmeptHocTH 3a mepuon ¢ 2000 mo 2022 rr. B PecnyOnmke Tarapcraw,
cpaBHEHMeE ¢ Noka3zaressiMu B Poccuiickoil ®enepanuu.

Marepuanbl U MeTOAbI — CcTaTHUCTHYECKHEe naHHble DenepanbHOI
CIIy’)KOBI TOCYHZapCTBCHHOH CTaTHCTHKH, 1EppUTOPHAIIFHOTO OpraHa
(denepanbHON CITy)KOBI TOCYIApPCTBEHHON CTATHCTUKU TIO PecryOnmke
Tarapcran, MunucrepcTBa 3xpaBooxpaneHus PecmyOmmku TaTapcras.
Metonpl HWCCleNOBaHUS - COIHUANLHO-TUTHEHHYCCKHUM, CTaTHCTHYCCKUM,
AHAIUTUYECKUH.

PesyabTaThl. AHAIM3  JAMHAMUKA ~ o0mero  KoddduimeHTa
cMepTHOCTH (OTHOIIeHUe uncia ymepimx Ha 1 000 gemoBek HaceleHUs)
HaceneHus Pecriy6muku Tarapcran B iepuoy ¢ 2000 o 2022 roj mokasai,
YTO MHMHUMAIBHBIH ypOBEHb CMEPTHOCTH B IenoM Io TaTtapcraHy ObLI
3apukcuposan B 2019 roay (10,7 va 1 000 HaceneHwus), cCaMblil BHICOKHIA B
2021 romy — mepHon NUKa KOpoHaBHpycHOW maHgemuu (15,1 ma 1000
HACeJIeHHsI), YTO COBIAJaeT C cuTyanueid mo Poccun — MUHHMAabHBIN
ypoBeHb cMepTHOCTH B Poccun 3adukcuposan 2019 rony u cocraBmn 12,3
Ha 1 000 Hacenenms, MakcuManbHbIA — Takxke B 2021 roxy — 16,7 ma 1 000
HaCelleHWs, TPU 5TOM TMOKa3aTeld CMEPTHOCTH B PECHyOJIMKe HIKE
cpenHepoccuiickux. Ha  pucynke 1 m3o0paxkeHa  ITWHAMHKA
K03()(hUITMEHTOB CMEPTHOCTH 3a HCCIIeAyeMblil iepuo B TaTapcraHe u B
Poccun B 1iesom.
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Pucynok 1 — CpaBHuTenbHas AMHaMUKa 001IEeTro KoapduireHTa
cMmepTHOCTH 32 iepuon ¢ 2000 o 2022 rox B Pecrry6muke TaTtapcran u
Poccwuiickoit denepanmm Ha 1 000 Hacenenus

C 2000 o 2005 rox HabIrOMATICS POCT MOKA3ATENsI CMEPTHOCTH Kak B
pecnyomuke (¢ 13,1 go 13,8 Ha 1 000 HaceneHHUs COOTBETCTBEHHO), TaK U B
nenom 1o Poccuiickoit @enepanynm (¢ 15,3 go 16,1 ma 1 000 Hacenenwus).
Hanee ¢ 2006 o 2019 rogsl nemorpaduueckas cutyauusi B PecryOnuke
TaTtapcTaH XapakTepH30Bajach MMO3UTHBHBIMH TEHICHIMSIMHU: CHWKEHUS
ypoBHs cMeptHOcTH ¢ 13,1 10 10,7 COOTBETCTBEHHO, YTO COIJIACYETCs CO
CpPEeIHEePOCCUHUCKUMHU TeHISHIMSIME (CHIDKEeHUeE mokasarens ¢ 15,1 mo 12,3
cooTBeTcTBeHHO). HWckmouenuem sinsiercss neto 2010 roma, xorma B
pe3ynbpTate aHOMalbHO jkapkoil moroasl B EBpomelickoit wactu Poccum
Habmoganach U30bITOYHas cMmepTHocTh: B PecnmyOnmuke Tarapcran
coctaBuia 13,1 ma 1 000 macenenus, B Poccun B nenom — 14,2 ma 1 000
HacejeHust cooTBeTcTBeHHO. B 2020-2021 romax B CBs3M C MaHAeMHEH
COVID-19 ormeuancs 3HaYUTENBHBIH POCT KOA(PQPHUIIMEHTa CMEPTHOCTH.
Tak, B 2020 roay oOmmi Ko3()PHUIHMEHT CMEPTHOCTH B peCIyOIHKe
cocrapmn 13,6 (B8 Poccum — 14,6 wa 1000 nHaceneHus), mpUpOCT
cMepTHOCcTH B PecnyOinke TarapcTaH Mo CpaBHEHHIO C MPOILIBIM TOJIOM
cocrasui 27,1%. B 2022 rony ypoBeHb cMepTHOCTH cHu3mwiIcs 10 11,2 Ha
1 000 HaceneHwusi, BepHYyBIIKMCHh B rpaHuilel 2018 roma, mpu 3TOM caMblii
HU3KUH ypoBeHb cMepTHOCTH 2019 rona noka He JOCTUTHYT.
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Jns  cTaTHCTHYECKOH OICHKH JOCTOBEPHOCTH pa3iuyus OOIIero
koa(dunmenta cmepTHocTH B Pecnyonuke Tartapctan u B Poccuiickoit
Oenepanun  Ob1  Wcnonb3oBaH t-kputepuid Cthropenta. [IpoeneHo
CpaBHEHHE 2 TeHEepallbHBIX COBOKYIMHOCTEH — oO0muii ko3dduiueHt
cmeptHocT B Pecmybnuke Tarapcran (1 rpymma) u B Poccuiickoii
Oenepauun (2 rpynna) 3a nepuoa 2000-2022 rr. 3HadeHue CpeIHErO B
1 rpynne coctasuio 12,6, Bo Bropoii rpynne — 14,2. 3HayeHue CTaTUCTUKU
—4,3, ¢ 41 crenensmu cBo6o kI, 3HaueHUe p = 0,0001 (mpu o = 0,05), yro
MONTBEPKAAET  CTATHUCTHUECKHM  3HAYUMOE  pa3Miyue  Mexay 2
reHepalbHBIMU COBOKYITHOCTSIMU.

C 2020 o 2021 rox B Tatapcrane HaOIIONACTCS 3HAUUTENBHBIN POCT
CMEpPTHOCTH OT BceX NpuumH — nuk nangaemMud COVID-19: uz0piTounas
CMEpPTHOCTh 3aUKCHpOBaHa NPEUMYIIECTBEHHO 3a CcYeT OoJe3Hei
cucteMbl kpoBooOpamenus (B 2019 romy — 45,8% mnpuunH cMmepreil, B
2020 — 48,5%), 6onesneit opranos gsrxanus (B 2019 roxy — 3,9% npuuun
cmepreii, B 2020 — 5,3%). AHaJIOIMYHYI0 TEHACHLUIO EMOHCTPUPYIOT
0oe3Hu SHIOKpUHHOMN cucTeMbl: B 2019 rony 4,8 % Bcex cmepteid, B 2020
rony — 5,8%, TNpeuMyIIECTBEHHO 3a CYET MAlUEHTOB C CaXapHbIM
Ia0eToOM, UMEIOIIUX BBICOKMH PUCK CMEPTHOCTH B YCIOBHAX MaHIIEMHUH
WHQPEKITMOHHBIX 3200JICBaHHN.

3akioyenue. 3a HCCICIOBAHHBIA IEPUOJ BPEMEHU BbIJIEJIECHBI
CIIeJlyIolIe TEHJICHIIMU: CHW)KCHUE TMOoKa3aTejeid CMEPTHOCTH OT BCeX
npuaunH 3a nepuon ¢ 2005 mo 2019 rox, ¢ 2022 roga mo HaCTOSIIEE BpeMs;
yBeNmYeHne OOIIel CMEPTHOCTH B IEPHOJ] KOPOHABHPYCHOW ITaHAEMHH
(2020-2021 rompr). OcCHOBHOM BKJIaA B H30BITOUHYIO CMEPTHOCTb B
PecnyOnnke Tarapcran Bo Bpemsi mukoB 3aboneBaemoctu COVID-19
BHECIH OOJIC3HH CHCTEMBI KPOBOOOpAIEHHs, HA BTOPOM U TPEThEM MecTe
— Oone3HW OpraHOB MABIXaHWS M SHAOKPUHHAS Tarojorus. B memom,
nemorpaduueckas cuTyanuss B TaTapcTaHe 3a HCCIEAyeMbld NEepHOA
XapakTepu3yeTcss IO3UTHBHBIM TEHIACHIUSMH, TPU CPaBHEHUH CO
CPEIHEPOCCUIICKMMU  IIOKa3aTeJIIMU  peclyOjuKa, Kak  IPaBUIIo,
JIEMOHCTPUpPYET OoJiee HHU3KUE ToKa3aTedu oOmero KoddguiueHTa
CMepTHOCTH, 4eM B Poccuiickoii ®enepanuu, 4YTO MNOATBEPKAAECTCS
METOJJaMH CTaTUCTHYECKOH 00pabOTKH TaHHBIX.

292



JTAHAMUKA TIOKA3ATEJIEN 3PUTEJIbHON TAMSTH B
PE3YJIBTATE UCIIOJIb30OBAHUA IVIEOITHYECKHUX
KOMITBIOTEPHBIX IIPOT'PAMM V JIETEW C AMBJIMOITAENA

A.b. Jlagep, C.H. PrrukoBa, H.W. Kypsimesa
@I'BY I'HI] ®MFBL] um. A.U. Bypnazana ®MBA Poccuu, . Mockea, PD

AkTyanabHocTh. Pa3paboTka »(QQEeKTHBHBIX CIIOCOOOB JIEUEHUS
aMONTMONUK,  MPEeIyCMaTPUBAIONIMX  HHIUBUAYAIbHBIH  TOAXON K
MaleHTaM ¢ Y4eTOM He TONBKO OQTaabMOIOTHYECKHX, HO U
MCUXO(PHU3UOIOTHYECKIX OCOOCHHOCTEH, SBISIETCS OJHOW W3 aKTyallbHBIX
3aJ1a4 COBpeMeHHOi odransmonoruu [1, 2].

Hens pa6oTsl — mNpoaHATU3WPOBATH JAWHAMUKY IIOKa3arenei
3pUTENBHON MaMsITH B pe3ylbTare HCIOJIb30BAHUS IUICONTUYECKUX
KOMIBIOTEPHBIX MTPOTPAMM Yy AeTell ¢ aMOITUOUEH.

MaTrepuajibl 4 METOABI

Habmomanu 62 pebenka B Bo3zpacte ot 7 no 17 (B cpennem 11,8+0,4)
ner ¢ pedpakiuoHHON amOmuomnueil. Pedpakums y 34 npereit Oblia
muonuueckoi (y 14 nereit cpeaneid cremenu u y 20 nmeTeil BBICOKOI
CTENEHHU) CO CJIOKHBIM MMOIMYECKUM aCTMIMaTU3MOM BO BCEX CIIydasiX.
I'mmepmerponmueckast pedpaxmus BeIBISLIACH y 17 nmereit (y 4 nmereit
CTabol CTemeHu, y S5 neTed cpeaHel CTemeHu M y 8 JeTed BBICOKOM
CTEMEHU) CO CIIOKHBIM TUIEPMETPONMUYECKHM aCTUTMATHU3MOM BO BCEX
ciaydasx. CmemranHbplii acturmMatusM BeisiBispicss y 11 gereir. Octpora
3peHusl Jydie BuAasmero riasa cocrasisuia 0,69+0,02, xyxxe BUAALIETO
ria3a — 0,61+0,02.

KonTponesHas rpynna siumoyana 70 gereit B Bo3pacte oT 7 Ao 17 (B
cpenrem 10,9+0,3) et 6e3 opransmonaronoruu. Pedpakims y Bcex netei
JaHHOM rpynmbel Obula 3MMETPONMUYECKOM, OCTpPOTa 3pEHHs JIydlle
BHJIAMIETO Tha3a cocrapisuia 1,140,02, xyxe Buasimero rnaza 1,0+£0,01.

Hapsany co craHmapTHBIM O TaJbMOJOTHYECKUM  OCMOTPOM,
OIICHUBAJIM COCTOSIHUE 3PUTEIBHON MaMATH TPU TIOMOIIU KOMITBIOTEPHOM
nporpammel  «Okcro» (WUIMIIMA  PAH wum.A.A.XapkeBuya) B JIBYX
BapuaHTax: 1) ¢  axXpoMaTHYHBIMH  (HEUBETHBIMH)  TECTOBBIMH
n300pakeHUsIMH (TIPH  AJIMTENBHOCTU TPEIBSIBICHUS KaXIOro CTUMYJa
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04c u 2c); 2) ¢ UBETHBIMH U300paXeHUAMHU (TIPU JITUTSITBHOCTH
npenbsieHuss Takxke 04c um 2c¢). Cepuro u3z 10 uzobpakeHuit
MPEeIbSBISUIA  HAa JKpaHe MOHUTOpPa B  CIy4allHOM TMOpAJKE B
OMHOKYISIpHBIX ~ ycloBusx  HaOmiomeHws. Ilocme  »storo  kakmoe
n300pakeHNe Ha SKpaHe MOSABJSUIOCH OTAEIBbHO, M PEOCHOK NOJDKEH ObLI
OIIPEICTNTh — BUACT OH €r0 yXKe WM HeT. Pe3ynpraT oneHuBamy B Oamiax
(MaxcuMabHBIN pe3ynbTat 10 6amioB, MUHUMaNbHBIH 0 6ayuIoB).

B kauectBe cmocoba ()YHKIIMOHATBHOTO JICUYCHHS aMOJIUOIUH
ucnojab3oBany 10 3anaTuii mo 20 MUHYT ¢ KOMIBIOTEPHBIMHU POrPaMMaMHU
komiuiekca «3opkas sucuuka» (HIIII uentp «Peabunmuranusy),
MpeyCMaTPUBAIOIIMMHU TPEHUPOBKY 3PUTEIIbHOM MaMSITH.

Pe3yabTaThl HCCIEN0OBAaHUS 3pUTEIBHON MAMATH 1O U TIOCTIE 3aHATHI
C IUIEONTUYECKMMH KOMITBIOTEPHBIMU NPOrpaMMaMU KOMIUIEKca «30pKas
JTUCHYKay» B TPyIIe JeTel ¢ pedpakoHHONH aMOIMoNuel mpecTaBIeHbI
Ha auarpamme (puc. 1). AHamu3Hpys MpPEACTaBICHHBIC ITAHHBIC, HYXKHO
OTMETHUTh JOCTOBEPHOE YJIy4YILIEHHE B pe3yjbTaTe JIEYEHUs IoKazaTesnen
3pUTENBHON MaMATH NpPU MCCIEJOBAaHMU KaK C LBETHBIMH, TaK U C
aXpOMaTHUYHBIMK  (HEIIBETHBIMH)  3PUTEIBHBIMA  CTUMYJIaMH  IIpH
JUTATENIHOCTH UX npenbsBienus 0,4 c u 2 ¢ (p < 0,001).
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3puTtenbHble CTUMYAbI

B [lo neueHmns M MNocne neyeuns M Hopma

Pucynok 1 — Pe3ynbTaTh! uccieI0BaHusI 3pUTEIHHON TTAMSITH JI0 U
IIOCJIE 3aHATUH € IUICONTUYECKUMU KOMIIBIOTEPHBIMU IIPOIpaMMaMH B
rpymme aerei ¢ pedpaxunonHoit ambanonueit, * p < 0,001
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[Ipu sTOM moKa3aTeny ¢ IBETHHIMH CTHMYJaM{ OBUTH BBIIIE KakK 10
nedeHus: Tak WU mocie jeuenus (p <0,01 mng obewx UIMTENBHOCTEH).
JaHHbIi QakT, BEPOSTHO, MOXKHO OOBSICHUTH OHOBPEMEHHBIM YIACTHEM B
IIPOIleCCEe Y3HABAHUS I[BETHOTO 3PUTEIBHOTO CTUMYyJa JIBYX KaHAJIOB
MPOBEACHUS 3pUTENBHOM WHpOpPMAMu — BOCHpHATHI (QOpMBI U
BOCIIpUATHSA LBETa. B pe3ympTare Jie4eHHS OCTPOTA 3PCHUS JIydlle
BUAMIETO Tasza noBeicwiaack ¢ 0,69+0,02 no 0,78+0,02, xyxe BUASIIETO
rinaza — ¢ 0,6140,02 no 0,67+0,02 (p < 0,001).

MexXrpynmnoBoe CpaBHEHHE TOKas3aTeleld 3pUTENbHOH MaMsTH
MOKAa3aJ0 JOCTOBEPHO OoJice BBICOKHE 3HAUCHUS y JAETeH KOHTPONBHOM
IpyNIbl MO CpaBHEHUIO ¢ amOnuonamu A0 JedeHus (p <0,001 nns
LIBETHBIX CTUMYJOB, p<0,007 xans axpoMaTHYHBIX), YTO MOXKET
OOBACHATBCS ~IpoLECCaMM  LEHTPAIbHOTO TOPMOXKEHHs  00pabOTKU
3pHUTENBHON UH(OPMAIH IPH aMOIHONINH.

[locne JeyeHuss mOKa3aTenM 3pUTENBHOM TaMITH aMOJIHOIOB
OTCTaBalld OT IIOKAa3aTeledl AeTell KOHTPOJIBHOM TpyNNbl TOIBKO JUIS
LBETHBIX CTUMYJOB Ipu miurenbHoctd 2c¢ (p=0,02). [na npyrux
YCITIOBUI HCCIEI0BaHUS MTOKA3aTeNN AeTel ¢ aMOIuonueil 1 KOHTPOJIbHOM
IPyMIIbl OBUIM CTATUCTHYECKH conocTaBUMEI (p > 0,05).

BriBoanl

l. Iloka3arenun 3pUTENBHOM MaMATH JETe ¢
amMOnMonuell JOCTOBEpHO HIDKE ToKaszareiei nereir 0e3
o(TaIbMONATONIOTUH.

2. B obeux rpynmnax noxasartesiu 3pUTEIbHON MaMITH
JUIA 1BETHBIX CTUMYJIOB JIOCTOBEPHO BBIIE, 4YeM s
aXpOMaTHYHBIX, a MIPU JUTUTEILHOCTH MPEABSABICHUS 2C BHIILE,
YyeM MpU ATUTEeNbHOCTH peabssiaeHus 0,4c.

3. B pesynprate (pyHKIHMOHAIBHOTO JIEYEHUS C
HCIOJIb30BAHUEM IUICONTUYECKUX KOMIBIOTEPHBIX HPOTPaMM,
Hapsoy C TOBBIIIEHHEM OCTPOTHI 3pEHUs, HaOI0AaeTcs
CYLIECTBEHHOE YJIy4lLIeHHE IMOKazaTeNeill 3pUTeIbHON MaMATH
y HeTei ¢ aMOyMonueid Mpu BCeX YCIOBUAX MPEIbSBICHUS
3pUTENBHBIX CTUMYJIOB.
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CnucoK HCMO0JIb30BAHHBIX HCTOYHHKOB:

1. Marnakenumze, H. M. AmOmuomnuss W OWHOKYISIpHOE 3peHHE /
H. M. Marnakenuge, M. B. 3yeBa // Poccuiickuii
odranbmonorndeckuii xxypHai. —2017. — Ne 2. — C. 97-102.

2. Visual acuity increase in meridional amblyopia by exercises with
moving gratings as compared to stationary gratings / U. Kdmpf,
S. Rychkova, R. Lehnert [et al.] // Strabismus. — 2022. — V. 30. — Ne 2.
—P.99-110.

OBOCHOBAHHME AKTYAJIBHOCTHU PASPABOTKH
METOJIUKHA KOMILUIEKCHOM T'MTMEHUYECKON OIIEHKA
BJIUSAHUSI UHO®OPMAILIUU HA 3JOPOBBE UEJIOBEKA
B.IO. Jlm3ynos', JI.A. TTepues’, 10.B. JIuzyHos?,
E.IO. Hukuruna®, T.B. ®omuna’

Yorey r. HIL] ®MBI] um. A.U. Bypnazana ®MBA Poccuu, e. Mockea, P®

? Boenno-meduyunckas akademus, o. Canxm-Ilemep6ype, PD

BBenenne. COBpeMEHHBI MHUpP XapaKTEpPHU3YeTCsl HeNpephIBHBIM
COBEpILEHCTBOBAaHUEM M  YBEJIMYEHHMEM BpPEMEHHM  HCIIOJIb30BaHUS
rpaxaaHaMi WH(GOPMALMOHHBIX U TEJIEKOMMYHHUKALMOHHBIX TEXHOJIOTHH.
IToBcemecTHOE pacnpocTpaHeHue Hutepuera TIPUBEIIO K
SKCTIOHEHIIMATBHOMY POCTy 00BeMa JOCTYITHOH YeIOBEKY HH(OPMAIHH.
Ha ¢one mposBIeHHS OTPUIATENBHBIX ITOCIEACTBHA BO3pACTAIOIINX
YMCTBEHHBIX HAarpy3oK MEIUIMHCKOM CTAaTUCTHKON perucTpupyercs
MPOJOJDKAIOIINANCS ~ POCT  NCHXMYECKOH U CTpecc-00yCIOBICHHOM
3a0071€Ba€MOCTH.  3aKJIOUEHUs] M PEKOMEHJALUWH psAAa  Hay4yHbBIX
MyOJTMKAW TO3BOJISIIOT CHIENATh BBIBOJ O TOM, YTO M3OBITOYHBIH ITOTOK
HHPOpPMAIIMK MOXET CEpPhEe3HO MOBIHATH HAa ICHXOIMOIIMOHAIEHOE
cocTosiHMe denoBeka. Kpome Toro, mnpum Bcel yBETUYHMBAIOIICHCS
aKTYaJIbHOCTH TNPOQUIAKTUYSCKUX MepP B CBS3H C BO3PACTAIOMIMMHU
WHQOPMAIIMOHHBEIMI ~ Harpy3kaMH TIpH TIOSBICHHH HOBBIX CPEICTB
HHQOPMAIIMOHHBIX TEXHOJNOTHH, TaPKETOB, CMapT()OHOB, IUIAHIICTOB
OTCYTCTBYIOT HAayYHO-OOOCHOBAaHHBIC TUTUEHHYECKHE DPEKOMEHIAINU IO
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YCTAaHOBJIEHUIO IIOPOTOBBIX 3HAUEHUMM U KPUTHYECKUX IapaMeTpoB
KadecTBa HHPOPMAIINH.

Lleap pmaHHOTO WCCIECOOBAaHMS — THIHEHHYECKoe 00OCHOBaHME
HEOO0XOAMMOCTH Pa3pabOTKM METOIUKH KOMIUICKCHOH THUTHEHUYECKOH
OLICHKH BIIMSHUSA HH(QOPMALIH Ha 3[0POBBE YETIOBEKA.

Martepunansl u Metroabl. [IpoananusupoBaHo 236 aHKET B IIENIAX
OIICHKH TPEUIaraeMoro METO/a H3YYCHHsS IMOABEP>KEHHOCTH HACEICHUS
Ype3MEepHOMY BpPEJOHOCHOMY HH(MOpPMAIIMOHHOMY BO3JACHCTBHIO. B xoze
HCCIIeZIOBaHUs Pa3paboTaHbl NCUXOTMTMEHHYECKHE OIMPOCHUKH Ha Oase
mKanel  «psm  25» Jlemypa-Tecbe-OminnoHa, TeCcT «CaMOOLEHKA
TICUXUYECKUX 3abosieBaHuii» mo I'. ANW3EeHKY, IJIAaHUPYETCS TPOBEICHUE
OMOXMMHUYECKUX JTAOOPAaTOPHBIX HCCIEAOBAHHHA C IENbI0 YCTaHOBIICHHUS
Koppemsiuun oobeMa NoTpebisieMoll MHPOpPMaluu ¢ ypOBHEM TOPMOHA
cTpecca — koprusoma. CratucTudeckas o0paOOTKa pe3ysIbTaToB
MPOBOJMIIACE [0 TEXHOJOTMH WHTEJJIEKTYaJIbHOTO aHajiu3a JaHHBIX
«DataMiningy.

PesyabTarbl uccaegoBaHus. Ha mepBom sTame  HccieqOBaHHS
MPOBEICH AaHAIW3 HAYYHOW MEIWIMHCKOW JHTEpaTypbl, TOJYy4EHBI
CBEJICHHs] O TOM, 4YTO HMHIMBHUIYaJbHO- WIH OOILIECTBEHHO-3HAYMMas
nH(popmanus 0 NOTPEOHOCTAX U BO3ZMOXKHOCTSIX UX YJIOBJIETBOPCHHUS, B
COOTBETCTBUU C MHPOPMALMOHHON TEOpHel MPOUCXOXKACHUS dMOLUH,
BIMsET Ha BO3HWUKHOBEHHE TMCHXO-3MOIMOHATIBHOTO TEpEHANPSKCHUS,
pa3BuUTHE 3MOIMOHAJIBHOIO CTpecca W ero MOCIeACTBUH B BHIE psaa
3a00JIeBaHUN CEePIIEYHO-COCYIUCTOM CUCTEMBI: TUIEPTOHUYECKas OOJIE3Hb,
aTepocKIepo3, uIlleMudeckass OO0JIe3Hb, CTPECCOPHBIE IOBPEXKICHUS
cepauna, WH(DApKTbl, MHCYIbTHl — TMpUYMHA CMepTHOCTH Ne 1,
MUILEBAPUTENLHON — A3BEHHas O0Jie3Hb, IMMYHHOI CHCTEM OpraHu3Ma,
UMMYHOIS(DUIIUTHBIX COCTOSIHUH C TOpa)KEHHEM BWIJIOUYKOBOW JKEJe3bl W
TUM(paTHYECKUX Y370B, OHKOJOTMYECKHX Ooie3Hed, a Takke — Ha
BO3HMKHOBEHHE  IICUXMYECKHMX  3a0oyieBaHMi, B  TOM  4HCIE,
VHBATHIM3UPYIOMUX  TICUXUYECKUX paccTpoiictB (oxono 200 muH
MOPaKEHHBIX B MHUpE), AUCPYHKIUI MOBEIEHYECKOTO XapaKTepa, TaKHX,
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KaK TPEBOXKHBIE COCTOSIHMSA, AEIPECCHs, ICUXOCOMAaTUYECKUE HapyLIEHHUS,
TIOBBIIIICHUE YPOBHSI TPABMaTH3Ma U KOJIMYECTBa CaMOYOHICTB.

YeoBek, MOABEPKCHHBIH UpEe3MEPHOMY BO3ACHCTBUIO MH()OPMAIIUH,
mpeObIBa€T B COCTOSIHUM (DOHOBOTO 3MOLMOHAIBHOTO AMCKOM(OpTa,
KOTOPBIA CBSI3aH C OXXHJAHHEM HEOJIaromoixydus, MHpeadyBCTBHEM
rpo3siliel OMAacCHOCTH, Pa304apOBaHUEM, DPa3lpPaKCHUEM, HE BBI3BAHHOM
OOBEKTHBHBIMH ~ OOCTOSITEIHCTBAMU ~ BPAXJICOHOCTHIO  4YeJOBEKa 10
OTHOIIEHHIO K JIFOSIM U OKPY)KAIOIIEMY MHPY.

CTpykTypa BHEIIHEH cpelabl, Kak OHa MpeACTaBIseTcs C
TUTHCHUYECKUX  TMO3WLMK, Obuta  mpemsiokeHa  mpodeccopom
H.®. KomeneBbim (1978). Ilpu 3TOM OCHOBHBIE pa3leibl THTHEHBI
dbopMHpOBaTUCE WMEHHO B COOTBETCTBHM C Takod CcXeMoi
KJIaccu(pUKaluyU BIIEMEHTOB W (PAKTOpPOB BHEWIHEH cpenbl. B cxeme
OTCYTCTBOBaJla MHGOpPMANMs KaKk dAJIEMEHT WJIW COCTABISIONIAS 4YacTh
kinaccudukanuu GakTopoB cpenasl ooutanus. CienyeT OTMETHTb, YTO B
70-e roapl MPOUIJIOTO BEKa, Korja paspabaTbiBajlach CXeMa, TOJBKO
HayaJId MOJIy4aTh paclpoCTpaHEHUE KOMIIBIOTEPHBbIE TEXHOJIOTHUU. DTO
SIBJISIETCS. TPUYUHOW TEOPETUYECKOTO M METOJHUYECKOr0 BaKyyMma,
OOHapy>XEHHOTO B XOJIé HCCJIEJ0BaHMS OTEYECTBEHHOM Hay4dHO-
MEJIULUHCKOW JTUTEPAaTyphl B BOMPOCAX KOMIUIEKCHON OIEHKU BIWSHUA
nH(popManuu, Kak CaMOCTOSTENbHOrO (akTopa cpeasl OOMTaHUs, Ha
3/I0POBBE YEIOBEKA.

MHorue 3apyOexHble MCCIEJOBAaHUS MOKa3bIBAIOT, YTO MOCTOSIHHOE
BO3JICHICTBME CHUTHAJIOB BHEIIHEH Cpeapl, CBA3aHHBIX C MeAWa W
MH(OPMALIMOHHBIMH COOOLIEHUAMH, MOXKET IPUBECTH K HH(POPMALIMOHHOM
neperpyske. Heo0XoauMoCTh OrpaHHYeHHs YPEe3MEPHOI0 KOIUYECTBa
nHpOpMaLlMM MOXKET MOATBEPXkKAAThCs dKcnepumentom Jhxeitmca Omnca,
MIpU KOTOPOM KpBICAM BXKUBJISUTM DJIEKTPOJABI B OOJIACTH THIIOTalamyca, B
JalbHEHIIeM Ha3BaHHBIE «UEHTPaMH  yIOBOJBCTBUSA». JKHUBOTHBIE,
HAyYHBIIUCh HAKUMATh HA PbIUAr C LENBI0 MONYUYEHHs «IOJ0KHUTEIbHOM
uHbOpMaUKy), TPONOJDKAU JeJaTh 3TO 0 HM3HEMOXKEHHUS C 4YacTOTOH
HECKOJIbKO THICSIY pa3 B 4ac B TeUeHUe Aecsatu 4acos (1972).
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JanHOoe wWccienoBaHME HATTISAHO JEMOHCTPUPYET CIIOCOOHOCTD
OlpeNielIeHHOW WH(pOpMAIUK NepecTpanuBaTh ASATEIHHOCTh OpPraHW3Ma B
WHTEpecax  OOJbIIET0  NOTpeOJIeHus  WHPOPMALMH,  UTHOPHPYS
OWosioTHYecKHue HHCTHHKTHL. [logoO0HOE AUTENhbHOE, HENpEephIBHOE
HHPOPMAIIMOHHOE BO3ICUCTBHE NMPHUBOIUT K MOBBIIICHUIO TPEBOKHOCTH,
arpeccMd, pa3iMYHbBIM  MPOSBICHHUAM  QJJUKTHBHOTO  IIOBE/ICHUS,
OIIYIICHUIO OE3BICXOTHOCTH, (POPMUPYET U TMOIACPKUBAET B OTICIHLHBIX
CIosiX 00IIeCTBa, MPEXKAE BCETO MOIOACKH, TPOTPATUPOBAHHOE COCTOSHHUE
MICUXUYECKOT0 HANPSOKEHUS, YTO MPUBOAUT K HECIIOCOOHOCTH peanu3aluu
JUYHOCTHOTO TOTEHIIHANA.

B Xxome  MHTENNEKTYalbHOTO  aHajM3a  JAHHBIX  HOJYYEHBI
JIOCTOBEPHBIE CBEJCHHA O HAIWYUKM KOPPETSIHMA MEXAYy O0beMOM
morjiomaeMod  MHGOpPMaMM WM Pa3BUTUEM  TaK  Ha3bIBAeMOM
«UH(QOPMAIIMOHHON  IMEperpy3Ku», MNPOSBISIONIEHCS B OCHOBHOM
TOBBIIIEHUEM TpeBOKHOCTU (47% ucHbITYyeMbIX), arpeccuBHOCTH (22%),
¢pyctpauu (24%) u purugnocta (11%). OTH H3MEHEHHS OKa3bIBAIOT
MpsIMOE BIMSHUE HAa COCTOSHHE MCUXUYECKOTO U (PU3UUECKOTO 3I0POBB,
YTo  OOYCIIOBIMBAaeT HEOOXOAUMOCTh  Ppa3pabOTKM  TUTHEHHYECKHUX
HOpPMAaTHUBOB, TPeOOBAHUH, MPOBEACHUS NPOPHIAKTHUECKUX MEPOTIPHUATHH,
HanpaBJICHHBIX Ha HMH(OPMAIIMOHHOE O3JI0POBJICHHE Cpelabl OOWTaHuS,
YCIIOBUH )KU3HU U IESTEIBHOCTH JIIOACH.

3akmouenne. B pesymbraTe  NpPOBENEHHOTO  MCCIIEAOBAHUS
00OCHOBaHAa  aKTYaJIbHOCTh  pa3pabOTKM  METOIMKH  KOMIUIEKCHOM
TUTMEHUYECKOW OLIEHKM BIMSAHUS HH(OpManuu Ha 370pOBbE 4YEIOBEKa.
[peanoxena ucciuenoBaTeabCKas MOJIEIb METOAAa KOMIUICKCHOM OLCHKH.
Pa3paboTaH NCUXOTMTHMEHUYECKUH OMPOCHUK W YCTAHOBIEHA MpsiMast
B3aUMOCBs3b 00BEMa TOTJIOIMAaeMOi HWH(pOpMAIUK C  pPa3BUTHEM
MICUXOOMOIIMOHATIBHBIX M KOTHUTUBHBIX  paccTpocTB.  [laHHoe
uccuenoBanue 00YyCIOBIMBaeT HEOOXOIUMOCTh IalbHEHIIEro W3ydYeHUs
HEraTUBHOT'O BJIMSHUS WH(QOpPMAlMU Ha 3J0POBbE 4YeJOBEeKa U TpedyeT
pa3paboTKu ¥ BHEOpEHHS NPOPMIAKTHICCKAX MEPONPHUITHH 1O
03/10pOBJICHUIO HH(OPMAIIMOHHOH CpEeIIbL.
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MPOIOJIKUTEJILHOCTH OMEPALIMU KAK ®AKTOP PUCKA
OPTAHHOW JUCOYHKIINN

I.T. Jlobauenko', .C. CPIMyTHCz’3

" Banoaiickuii MMI], 2. Banoaii, P®

’@I'BY C30HKI] um. JL.T. Coxonoea ®MBA Poccuu,

2. Canxm-Ilemepoype, PO

' ®IBOY BO C3IMY um. .M. Meunuxosa Munzopasa Poccuu
2. Canxkm-Ilemepbype, PD

BBenenne. Xupypruueckue BMEIIATENbCTBA YacTO BBI3BIBAIOT
Ype3MEpHYI0 pPEaKLUI0 OpraHu3Ma, TaKyl0 Kak HMMYHHBI OTBeT,
TUCQYHKIUS DHIAOTENHA, TyMOpajbHblE W3MEHEHHs U HapylleHHe
KOAryJIAIUOHHBIX MEXaHU3MOB, YTO B KOHEUHOM HTOTE MOXET TPUBECTHU K
oprannod muchynkiuu (OJ1). B mcToyHMKax cooOIiaercs, 4To 4acToTa
BO3HHKHOBEHHS B IIOCIICONEPAMOHHOM IIEPHOJIE OPTaHHBIX IUChYHKIUiT
HampsMYI0 3aBHCUT OT BO3pacTa IalWeHTa, BHIA H JJIUTEIBHOCTH
OTIEPaTHBHOTO BMCIIATENBCTBA M AHECTE3WH. Tak IOCIIeoNepariioHHas
KOTHUTUBHAS AucQyHKIHs BeTpedaercs B 10-80% ciryqasx, OPJIC — 0,2%,
ocTpasi JbIXaTelbHash HEeJAOCTaTOYHOCTh — 2,2%, mocieornepanioHHbIe
MOBPEXJEHUS MHOKapJa IpPU HEKapAUOXUPYPTHUECKHUX ONepalusx —
6,2%, ocTpas TouYedHass HEJOCTaTOYHOCTh — 8,6%-39,2% (75% nns
MAMEeHTOB, MEPEHECIINX ONEepalfio MO IOBOJY aHEBPU3MbI OpPIOIIHOM
aopThl), JAUCHYHKIMS KHIIeyHWKa — MeHee 1%. MexaHu3Mbl
BO3HUKHOBEHUS MOAOOHBIX TUCHYHKINN MOCTOSHHO U3Y4al0TCS.

Ieuab uccnegopanusi. OLEHUTh B3aUMOCBS3b NPOSBICHUN OpraHHbIX
IUCQYHKIUI OT AMUTENFHOCTH ONEpaNnii.

Marepuan u Meroasl. B OAPUT BMMIl BbeimonHeHO
peTpocrniekTuBHOe uccienoBanue ¢ 2015 mo 2023 rr. B uccnenoBanue
BKJIIIOUEHO 125 DanMeHTOB, KOTOPHIM OBUIO BBIOJHEHO IUIAHOBOE
OIlepaTHBHOE BMELIATEIbCTBO. BrimeneHo 2 rpymmel — 63 mamueHra,
KOTOPBIM BBITIOJIHEHA OMepalus ATUTeIbHOCThI0 Oojee 180 MUHYT u 62
MalyeHTa ¢ AIUTeNbHOCThI0 MeHee 180 MunyT. Xapaktep pacnpenencHus
(U3MKaJIbHBIX JaHHBIX W COMYTCTBYIOIIMX 3a00JieBaHWA B Tpymmax
3HaYUMO He pa3nuyancs. PacnpeneneHue BHUAOB — ONEPAaTUBHBIX
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BMEIIIATEIGCTB U BUAOB aHECTE3WH B IPYIIax OBUIO CXOAHBIM. B TeueHne
MEPBBIX IOCJIEONEPALlMOHHBIX CYTOK NPOM3BOJMIACH OLIEHKA CTElEHH
ocinoxHeHud B coorBercrBuu ¢ wmkanod APACHE II. M3smepsanacs
MIPOIOJDKUTEIHLHOCTh NpeObiBanus nanueHTa B OAPUT u B cranmonape, a
Takxke ObUla M3yueHa JIETABHOCTh. J[JIsl CTaTUCTHYECKOTO aHalln3a ObLIH
HCIOJIb30BaHbl HemapaMeTpuyeckuil Metos (kputepuid Buikokcona) u
KOpPESILMOHHBIA  aHanmu3  (koadduiment CrnmpMeHa), IpHU3HABas
paznuamst 3Ha9uMbIME 1Ipu p < 0,05.

PesyabtaTrhl.  CpefHss  OPOAOKUTEIBHOCTh  OMEPATHBHOTO
BMemaTeNnbcTBa Obima 226,8 (£3) MHUHYT B TpyNIE C JOJTOCPOYHBIMH
omeparmamMu u 1159 (#3,7) MuHYT B Tpymme ¢ KpaTKOCPOUHBIMH
onepauusMu. OTMEYEHO BO3pacTaHHE CIy4aeB OCJIOKHEHMH IMocie
180 muHyT OT Hawanma asectesud: 35,2% wuHTpaomnepaluoHHbIX O]
BO3HUKJIO cpazy mociie 180 muuyThl, Ipu 3ToM B 11,5% ocnoxHeHus
HacTynuinu A0 180 munyTsl. BeiiBieHo, yro O]l damie mnposiBUIach
HHTPAONEPALIMOHHO B TIpyIIe AJUTEIbHBIX ONEpaluil B CpaBHEHUHU C
Ipynmno KpaTkocpodHbix — 65,3% mnpotus 42,8% (p=0,014) B rpynne
JIOTITOCPOYHBIX OINEPalMii OTMEYAETCS YBEIUYCHUE YaCTOTHI MPOSBICHUM
OJ: 41,2% mnporus 22,5% (p=0,015) B rpymme KpaTKOCPOUHBIX
ornepauuii. OTO NPHUBEIO K YBEJIWYEHUIO 4YacCTOThl TOCHUTAIU3ALMA B
OAPUT: 31,7% nana ponrocpouHslx omepauuit u 19,3% g
KkpaTkocpouHbix (p = 0,017), yBenudeHHro oOmIEH NPOJOIKUTEIEHOCTH
TOCHUTAIN3ALMU B TPYIIE JOJArOCpOUHbIX onepauuit Ha 15,1% (p =0,014)
1 YBEIMYCHUIO OKOHYATEIHHOW cToMMOCTH JiedeHns Ha 13,7% (p = 0,012)
[0 CPaBHEHUIO C TPYIIOW KPaTKOCpPOuHbIX omepauuil. [lpu oneHke
WHTPAOIEPAMOHHOW KPOBOIOTEPH 3HAYMMBIX Ppas3jH4YUii B Tpymmax He
MIOJIly4yeHO: B TPYIIE IOJIrOCPOUYHBIX ONEpanuil CpeqHssl KpOBOIOTEps
cocramia 110,1 (£12,7) M, a kpatkocpounbix 101,2 (£10,6) miu. He
HaliIecHO pa3NM4uii M B PHUCKAX aHECTE3UM: B TPYIIE IOJTOCPOUYHBIX
onepanuit ASA 1 — 44,5%, ASA 1I — 50,8%, ASA III — 4,7%; B rpymnme
KpaTkocpouHbIx omepauuii ASA I — 45,2%, ASA 11 — 50%, ASA III —
4,8%. Pa3nuumii B JIETaJIbHOCTUA HE BBISABICHO. OCI0KHEHHS B OCHOBHOM
MPOSBJSUTUCH B BUJE IOCIICONEPALMOHHON SHIe(anonaTHH, HapyIIeHUH
JBIXaHUS, TOYEUHOM, CePIEYHON M KUIIEYHOW HEJOCTATOYHOCTH.
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3akiarouenue.  /UIMTEIBHOCTH  ONEPAaTHMBHOIO  BMELIATENLCTBA
OKa3bIBAECT BIMSHME HA YACTOTy BO3HUKHOBEHMS OCIHOXHEHUH. Ilpu
omeparyax JUIMTedbHOCThI0 180 MuHYT U Ooiee pPHCK Pa3sBUTHS
OCJIO’)KHEHUI 3HAYUTEIbHO MOBBIIIAETCS, YTO NPHBOAUT K YBEIMYECHUIO
NIEPEBOOB IIALIUEHTOB B OTAEICHUSA PeaHUMAalluid U HHTEHCUBHOM Tepaluu.
Heo6xoaumMo npoectu 6onee AeTalbHOE U3ydEHUE MEXAHU3MOB BIIMSHUS
JUTUTEIBHOCTH ONEPAIlMH Ha Pa3BUTHE OPTaHHON MUCHYHKIUH U BHIIBUTH
MOTEHLUAIIbHBIE CTIOCOOBI IPENOTBPALIECHUS] TAKMX OCIO0KHEHHH.

CPABHUTEJBHBINA AHAJIN3 Y3®PEKTUBHOCTHU METO/IOB
OUKCAIIUU JTAKPUMAJIBHBIX NTMILJTAHTATOB

A.A. Maiinanosa', E.JI. ATbkoBa’,
T.A. Tankuna', M.B. Hepcecsin®

"orey I, HI] ®MBI] um. A.U. Bypnazsna ®PMBA Poccuu, e. Mockea, PD
> @I'BHY «HUUTE um. M.M. Kpacnosay, 2. Mockea, P©
' PVJIH, 2. Mockea, PD

BBenenmne. Vcronp3oBanue JakpuManbHbIX uMILIaHTaToB (JIM) mpu
MPOBEACHUU  XUPYPrUUYECKHUX  BMELIATEJbCTB, HANPABICHHBIX  Ha
BOCCTAaHOBJIEHHE MPOXOAUMOCTH clie300TBoAsAmuX myteit (COIT) Haxomut
IIMPOKOE  MPHMEHEHHEe BCOBPEMEHHOW  nakpuoxupypruu. OmHako
CyLIeCTBYET psAA O(PTaIbMOJIOTHYECKUX W PUHOJIOTMYECKUX OCIOXHEHUM,
CBSI3AHHBIXC HAPYIICHUSMH TIOJNOXKEHUsI cTeHTa. Hambomee wacto
UCHOJIb3yeMble  CIOocoObl  (UKcalluM  HaszaJdbHbIX KOHHOB JIM  He
MPEAOTBPAIIAIOT BO3MOXKHOCTH €r0 AWCIOKALNH, JIUOO HE ITO3BOJISIOT
pEryJIupoBaTh CUIIy HAaTSHKEHUS CTEHTa B aMOyJIaTOPHBIX YCIOBUSX.

Iear wucciaenoBanus: aHanu3 3((HEKTHBHOCTH, MPEUMYIIECTB H
HEJOCTaTKOBIPENIOKEHHOTO HaMu crocoba ¢(ukcanun JIM (mateHt Ha
nonie3Hyto mozaens 213604 Ul, 19.09.2022).

Matepuaja U MeTOIbI: B PETPOCIIEKTHBHOE HCCIEI0BaHUE BKIIOYEHO
120 mamuentoB (130 ciydaeB), KOTOPBIM NPOBOAWIHM PEKAHATU3AIHIO
TOpU3OHTAIBHOTO W BeprukansHOro otnaenoB COIl ¢ mocnexyromiei
YCTaHOBKOH MOHO- ¥ OMKaHATUKYJSIPHBIX JIM.
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Y 64 nammenTtoB (68 cmyuaeB) (1 rpynma) HazampHbIC KOHIBI JIM
ObUTH (PUKCHPOBAHBI MPEATIOKEHHBIM HaMU crioco0oM. OH 3aKITI04aeTcs B
WCIOJIb30BAHUU CIIEIHUANFHOTO TUIOCKOTO (hparMeHTa CHIMKOHA B BHUJC
QIUIATICA € ABYMS PaBHOYNAJICHHBIMH OT KpaeB mepdopanusmu (Ilatent
P® RU 213604 Ul, nata peructpauuu 19.09.2022 r.). [locne nposeneHus
natybaruu COIl cBoOomHble HazanpHble KOHIBI JIV, BhIBeJEHHBIE W3
MOJIOCTH HOCA, MPOJIEBAIOTCS Yepe3 UMEIOIHeCs OTBEPCTHUS B YCTPOMCTBE,
yTo ofOecrmeunBaeT HaaexkHy (¢ukcanuro JIM. Takke wmeercs
BO3MOXKHOCTh  PEryJMpPOBaHHs CHJIBI  HATSOHKEHUS  IOCIEOHEro B
aMOyJIaTOPHBIX YCIOBHUSIX.

HazanpHble CErMEHTHI CTEHTOB MAalMEeHTaM BTOpO rpynmsel (56
ManUeHToB, 62 cioydas) (UKCHUPOBATM C TIOMOIIBIO CTaHIAPTHOM
CHJIMKOHOBOM My(Tbhl. ['pynmbel OBUIM COMOCTaBUMBI MO KPUTEPHIM
BO3pacTa, MoJjia ¥ MPOAOJDKUTEIHHOCTH 3a001eBanus. [IpoBoaniIM OIEHKY
4acTOTy pa3BUTUSl TOCICONEPAMOHHBIX OCJIOXKHEHHH, CBA3aHHBIX C
HapylleHUussMU mnonoxkeHus JIM.  YuuTeiBanm 4actoTy  pa3BUTHS
OCJIOXKHEHUH, AacCOIMUPOBAHHBIX C HAXOXJIEHHEM (HUKCHPYIOLIETO
YCTpOICTBa B HMKHEM HOCOBOM Xxoje. [lnmurensHocTh Haxoxzaenus JIU B
npocsete COII cpegneM cocrapisuia 3 mecsua. [Iposonunu peryispHble
€)KEHEEIbHbIE II0CICONEPAllMOHHbIE OCMOTPBl MALMEHTOB, B XOE
KOTOPBIX BBINOJHSJIM 3HIOCKONMYECKYI0 PEBH3HI0O HHMXKHETO HOCOBOTO
X0Jia U TyalleT nojaocTy Hoca, npomeiBanue COII Bpons JIM ¢ pactBopom
Hexcamerazona 0,1%. JIM ynansnu depe3 3 Mecsua NpU OTCYTCTBHU
OCJIOXKHEHUH, a yepe3 6 MecALEB I0CIe XUPYPrUuecKoro BMeIaTeabCTBa
nmanueHTaM OblT  PEeKOMEHJOBaH KOHTPOJbHBIA  0ocMOTp.  OueHKy
pe3yabTaTOB MPOBOJWIM B XOJE BBINOJHEHUS SHAOCKONMUYECKOTO
HCCJIEZIOBAHMs TOJIOCTU HOCA, B YACTHOCTHU, CTPYKTYpP HM)KHETO HOCOBOTO
xoj1a, uepe3 1, 3 u 6 MecsIeB mocie BMENIaTeIbCTBA.

PesyabTaThl uMccaegoBaHUsi: HapylleHUd mnonoxeHus JIA vy
MalMeHTOB 1-H IPynmbl OTMEYEeHO He ObII0. Y MalMeHTOB 2-H TPYIIIBI
Obuto HabOmomamu 6 ciydaeB (9,7%) mucnokanmu JIM, cBs3aHHOW ¢
HEIpeIHAMEPEHHON TpaKIued ero MeXnanbrneOpaibHod myru. Takum
MaleHTaM OPOBOJWIM PENO3UIMI0O CTEHTa, JIMOO €ro HU3BJeYeHHE U
HNOBTOpHYI0 HHTyOanumto. Koppekiust cunsl HatskeHust JIM B paHHeM
MOCIICOTIEpAITHOHHOM TTeproie (10 2Henelns) norpedoBanack B 11 ciydasx
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(16,2%) B 1-if rpynme mammentoB W B 9 cmydasx (14,5%) Bo 2-ii.
Heo6xoauMo oTMmeTHTh, 4YTO 00a crmocobda (HKCAMH ITO3BOJISIOT
BBINOJIHUTH TPOIETyPy aMOyIaTOPHO, OHAKO TEXHUIECCKU €€ MPOBCACHHUE
ymoOHee TIpH WCIIONB30BaHUM TIPEIUIOKCHHOTO HaMH  (UKcaTopa.
YcTpoiicTBO uMeeT OONBIIYI0 IO CPaBHEHUIO CO  CTaHAAPTHOM
CIJINKOHOBOW My(TOH IUIOMAaAh IOBEPXHOCTH, YTO CYIIECTBEHHO
o0JieryaeT NpoBeieHNE MAHUITYJISIHI B 00JIaCTH HIDKHETO HOCOBOT'O XOJa.
[loMmumo 3TOTO, HWCHONB30BAHUE CHIIMKOHOBBIX MY(T CONpPSDKEHO C
BBICOKHM PHUCKOM HUX Pa3pbIBa B XOf€ MPOLEAYPHI, UTO ObLIO OTMEUCHO B 3
ciyyasx (4,8%).@opMupoBaHue TpaHysieM B 00JACTH YCThsl HOCOCIIE3HOTO
MIPOTOKA MOXKHO OTHECTH K OCJOXXHCHHSM, CBS3aHHBIM C HAXOXKACHHEM
JIX u ¢ukcaTopa B HWKHEM HOCOBOM XOJie. ['paHylieMaTo3HBIA MpoIece
umencs y 3 nanuentos (4,4%) B 1 rpynne u y 1 nauuenra (1,6%) Bo 2-ii.
VY 3 mamueHToB 2-i Tpynmel OBUTH BBISIBJICHBI PYOIIOBBIC H3MEHEHUS
CTPYKTYp HIDKHETO HOCOBOTO X0J1a NIPU MPOBEACHUH MPOLEAYPH! YAATICHUS
JIN (3 mecsna nocne onepanuu). ClneayeT OTMETHTh, YTO STH TTAI[HEHTHI
HE SBJISUINCh Ha TIOCIEONEPALUOHHBIE OCMOTPBHl B PEKOMEHIIOBaHHBIE
CPOKH.

Heo6xoquMo  oTMeTHTB, UTO  (DYHKIMOHAJIBHBIE  PE3YJIBTATHI
ONIEPAaTHBHOTO BMEIIATEIbCTBA 3HAUYMMO HE pasIH4yalich B 00eHX
rpyIax.

3axirouenue. IIpeIoKeHHBI MeToJ 00eCHeYnBacT HaASKHYIO
¢uKcanuio HazanbHBIX KOHIOB JIM. DTO OBUIO MOATBEPXKIECHO B XOJEC
MIPOBEICHHOTO HMICCIECAOBAHUS — HU Y OJHOTO W3 MAIMCHTOB TPYHIEI 1 He
Habmoganu gucnokauuio JIM. Crnoco® mo3BONSIeT peryiupoBaTh CUILY
HATSOKCHUSI CTEHTa C MCHBIIUM PHCKOM OCIOXKHEHHUH, CBSI3aHHBIX C
[IEJIOCTHOCTBIO ~ (pUKCaTOpa, a TaKKe TEXHUYECKH objerdyaer ee
npoBeneHne. CHIKEHHE YaCTOTHl IOCIICONCPAIIMOHHBIX  OCIIOKHEHHN
MO3BOJIICT PEKOMEHAOBATh IIPEIUIOKCHHBIA METOJ K MPUMCHCHHIO B
KIMHUYECKOU npakTuke. C yueToM XapaKkTepa BO3MOXKHBIX OCIIOKHEHUN B
paHHEM  IIOCJICONEPAIOHHOM  IEpUOJe, HPEIIOKEHO IPOBOIUTH
SHJIOCKONUYECKYI0 PEBH3MI0 HIKHETO HOCOBOI'O XOAa NPH NPOBEACHUU
IUTAHOBBIX  ITOCJICOTICPAIIMOHHBIX ~ OCMOTPOB  MAIIMEHTOB C  LENBIO
CBOEBPEMEHHOMN MX MPO(YUIAKTUKH.
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OIIEHKA COCTOSIHUS KOCTHOM TKAHM Y )KEHIIUH
MOJIOJIOT'O BO3PACTA C JIUM®OMOM XOKKHHA

A.P. Haruesa', }O.C. Kuraesa®

"@rpy rHI] ®MBI] um. A.1. bypuazana ®MBA Poccuu, e. Mockea, PD
> ®I'BOY BO YI'MY Munsopasa Poccuu, 2. Examepun6ype, PD

AKTyanbHOCTh. B Hacrosiiee BpeMs OCTEONOpPO3 MpPeiCTaBIIsIeT
co0oii 01HO U3 HauboJiee YacTO BCTPEUAIOIINUXCA 3a00JIeBaHHUN U SIBIISCTCS
3HaYMMBbIM C TOYKH 3PEHMsI COLMAIbHOIO BIMSHUSA, YXYALIECHHUs KauecTBa
JKU3HU, M MOXKET NMPUBOJUTH K paHHEeW nHBamuauzanuu. Hecmotps Ha To,
YTO OCTEOIOPO3 HYallle BCTPEeYaeTcs y JKEHLIMH CTaplIero M I0KUIIOro
BO3pacTa, OJHAKO CHIDKEHHE MUHEPAJIbHON IUIOTHOCTH KOCTHOW TKaHHU
MOXET OBIT JHAarHOCTHPOBAHO y JHI[ MOJIOIOTO Bo3pacrta. M3ydeHne
pa3iauyHbIX (HAaKTOPOB, BIMAIOLIMX HAa pPa3BUTHE OCTEONOPOTUYECKOTO
mpouecca, y S>KEHIIMH pEeNpOIyKTHUBHOIO BO3pacTa sBIIETCS BeCbMa
AKTyaJIbHbIM.

Vcxonst n3 nmuTepaTypHBIX TaHHBIX, Y MOJIOJBIX SKECHIIMH C JTUM(OMOi
XomxkuHa (JIX), MOMy4MBIIMX MaTONEHETHYECKYIO TEPaIUIo, H3yueHHUE
COCTOSIHUSL KOCTHOM TKaHU HEOOXOJUMO JJIsi CBOEBPEMEHHOM AUAarHOCTUKU
BTOPUYHOTO OCTEOMOPOTHYECKOro mporecca [1]. M3BecTHO, YTO Ba)KHBIM
IIPEJUKTOPOM, BIUSIOIIUM Ha PEMOAEIMPOBAHNE KOCTHOM TKaHH, SIBJIETCS
pa3BUTHE BTOPUYHOW MOCTUUTOCTATUYECKOM aMeHoped Yy JaHHOH
KaTeropuyd TNAIMEHTOK, a TakXe MPOBEJACHHE IPOTUBOOIYXOJIEBOU
Teparnuu, BKJIIOYAIOLIEH LUTOCTaTUYECKUE rpenapaTsl u
[JIIOKOKOPTUKOMbI, YTO CYIIECTBEHHO YBEJIMYMBAET PUCK Pa3BUTHS
0CTEOI0pO3a U HU3KOIHEPreTUYECKHUX MepesioMoB [2, 3].

[Ipu sTOM, B HacToslee BpeMs, NMPUMEHEHHE COBPEMEHHBIX CXEM
LIUTOCTATUYECKON TEpanuu MPHUBEJIO K YBEIMUEHHUIO MPOJIOJKUTEIBHOCTH
KU3HU ManueHTtok ¢ JIX Moiojoro Bo3pacta M M3MEHWIO IPOTHO3 JUIS
JKU3HHU, OJHAKO OTAajJeHHbIe 3(PPEeKThl MPOTHBOOITYXOJIEBOM Tepamuu Co
CTOPOHBI OMOPHO-JIBUTATEIILHOTO arnmapara sBISIOTCS BAKHON MpoOiIeMoit
y JaHHOM KaTeropuu mauueHTok [4]. B 3Toii cBA3M H3ydyeHHE COCTOSHUS
KOCTHOW TKaHH Y MOJIOABIX NanueHToK ¢ JIX, momyyuBmIMe pas3IndHbIE
BapHAaHThI MATOT€HETHYECKON Tepanuu, NpeICTaBIsIeT OTPOMHBIA HHTEpEC.

305



Ilesb uccaen0BaHMA: OLEHUTH COCTOSHUE MUHEPAIbHOM IJIOTHOCTH
KOCTHOU TKaHH y )EHIIUH MOJIOAOro Bo3pacra ¢ tuMpomoit XoKKHHA.

MaTtepuajnbl 1 MeTO/IbI:

B wmccnenoBanne BimoueHo 19 kennuH ¢ II-IV cragmsamu JIX, w3
KOTOpBIX Y 9 mamueHtok (47%) oTMeueHa COXpaHHAas MEHCTpyajbHas
¢yukumsa, y 10 mnammentok (53%) IuarHocTupoBaHa — BTOpHYHAs
MOCTIUTOCTaTHYECKass ~ aMeHopes. MenuaHa  Bo3pacTa O KCHIIUH
uccienyemoit rpynnsl ¢ JIX cocraBuia 32 roga. Cpenu rUCTOJIOTHYECKUX
BapuanToB JIX y ManueHToB NpeBalMpoBaJl HOLYJSPHBIA ckiepo3 (16
nanueHTok (84%)), B MeHbIIEM KOJUYECTBE — CMELIaHHO-KJIETOYHBIH
BapuaHT (3 manuenta (16%)). Bece manmentku ¢ JIX momydanu B KauecTBe
HHAYKLUUM PEMUCCUM KypChl MONHMXUMHUOTepanuu 1o cxeme ABVD,
escBEACOPP. I'pymmy KOHTpoJisi cOCTaBUIM 18 310pOBBIX KEHIIUH, C
COXpaHHOWH MEHCTpyaJdbHOW (pyHKUIMEH, Meanana Bo3pacTa cocraBmia 30
TeT. Uccrnenyembie TPYTIIBI COIOCTaBUMBI 1o BO3pACTY,
AHTPOIIOMETPUYECKUM JAHHBIM.

BceMm keHIIMHAM, YYacTBYIOIIMM B HCCJIEJOBAHUH, IpOBeIEHA
IBYXOHEpPreTHYecKass  peHTreHoBckas  abcopOmmomerpust  (DXA-
CKaHUPOBAHHWE KOCTEH) JUIA OIEHKH COCTOSHUS KOCTHOH TKaHWU.
Onpenenenbl nokaszaresnn MIIK, Z-kputepuii B Tpex 007acTIX U3MEPCHHUS:
MOSICHAUYHBIA OTAEN MMO3BOHOYHUKA, MPOKCHUMAJbHBIA OTIAeN M Mieika
OeIIpeHHON KOCTH.

Cratuctuueckas oOpaboTKa MOJTY4YEeHHBIH Pe3yJbTaToOB MPOBOAMIACH
¢ momonipo nporpamm IBM SPSS Statistics.

Pe3yabTaTsl:

Jmst ouenkn coctostaus MIIK y sxenmma mMomogoro Bospacta ¢ JIX,
MOJyYUBIIUX TAaTOT€HETUYECKYIO0 TEpaluio, W JIML TPYHIbl KOHTPOJISL
mpoBeaeHa  DXA-ckaHMpOBaHHME  KOCTHOM  TKaHM  Ha  YpOBHE
MPOKCUMAIILHOTO OTJena OeApEeHHON KOCTH, Pe3yIbTaThl MPECTABICHbI B
Tabmmme 1.

Kax BugHO u3 Tabmuupl 1, y >KEHIIMH MOJOAOro Bospacra ¢ JIX,
MOJTYYMBIIUX MPOTUBOOIYXO0JIEBOE JiedeHue, pu aHanuze MIIK ormedeHo
JOCTOBEPHOE CHIDKEHHE IAaHHOI'O MapaMeTpa MO CPaBHEHHUIO C TPYMIOi
KOHTpOJs. J[OCTOBEpHBIX paznuuuii 3HAYEHUN Z-KpUTepus y >KEHIIUH
HCCIIeyeMbIX TPYII B IpejenaX HOPMaJIbHBIX IOKa3zaTeseld. Pe3ynbrarel
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JEHCUTOMETPUYECKOTO MCCIEAOBAHUS Yy JIML TpPYyNIbl KOHTPOISA B
npenenax HopMmel. Takum obpaszom, cHkeHne MIIK y skeHIUH Mo010r0
Bo3pacTa ¢ JIX oxaszanock Goiee 3HAYMMO, YEM Y JIHI] TPYHITEI KOHTPOIIS,
YTO CBMJETEIbCTBYET O IIOBBIIIEHMM PHUCKAa Pa3sBUTHUA OCTEONOpO3a U
HHU3KOIHEPTeTHYECKUX IIEPETOMOB.

Ta6auua 1 — [TapameTpbl MUHEpPAIbHOM TUIOTHOCTH KOCTHOW TKaHH U

OLIEHKA Z-KPUTEPUs y KEHIIUH UCCIEAYEMBIX IPYIIIL.

Tapamerp I'pynna ;IK;H].IJHH c pr:(:l::::;]::lﬂﬂ p
Konmuectso 19 18 -
MIIK 0,88 [0,69;1,24] 0,91 [0,86;1,09] p=0,012
Z xpurepuit -0,66 [-2,40;2,00] -0,24 [-2,30;1,20] p=0,222

Paccmorpum gactoTy octeonopo3a Ha ocHoBaHnmu MIIK u Z-
KpUTEepUsl y OKEHIUMH Mojogoro Bospacta ¢ JIX, mMoiy4yuBIINX
MAaTOr€HETUUECKYIO TEPaIluIo, IPEICTaBICHHYIO Ha PUCYHKE 1.

100%%

1(5%)

90%
80%0
70%
60%0 15 (79%)
5090 18 (95%)
40%
30%9
20%
10%o 4 (21%)

00%

MITK Z-wpaTepHil
HOpMa OCTEONEeHHA/0CTE0NOopPo3

Pucynok 1 — YacTtoTa octeonoposa y KeHIIMH MOJIoAoro Bo3pacTta ¢ JIX,
MOJIyYMBIIUX ATOI€HETUYECKYIO Tepanuto, Ha ocHoBanuu MIIK u Z-
KpHUTEPUS
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Kak mokazano Ha pucyHke 1, y >KeHIIMH Moyomoro Bo3dpacrta ¢ JIX
cHmwkenne MIIK nHaGmogaercs y 15 (79%) manueHTOK, U3 KOTOPBIX Y
6 (32%) manMeHToK — 10 CTEICHH ocTeonopo3a u'y 9 (47%) marmeHToK —
bi () CTEIICHH OCTEOIICHUHU. CHuxeHue Z-xputepus bi ()
OCTeomneHur/ocTeonopo3a nuarHoctupoBano y 1 (5%) manmeHTOK
Monomoro Bospacta ¢ JIX. Takum o6pasom, cHmwkenne MIIK u
Z-xputepus y xeHiuH ¢ JIX, nony4ruBIIMX NaTOT€HETUYECKYIO TEPAIIUIO,
OKa3aJoch Ooyiee 3HAUUTEIBHBIM, YeM B TpyNNe CPaBHEHUS, UTO
CBUJIETENIBCTBYET O BBICOKOM PHCKE PAa3BUTHUS OCTEONOPO3a.

3axkiouenue:

IIpoBeneHHOE HCCENOBaHUE COCTOSIHUSA KOCTHOM TKaHU Yy KEHIIUH
Moinooro Bo3pacta ¢ JIX, MONyYyUBIIMX MAaTOT€HETUYECKYIO TEpallulio,
MOKa3aJI0  BBICOKYIO pacnpocTpaHeHHOCTh cHmkeHus MIIK, dro
acCOLMUpPYeTCsT C BBICOKMUM PHCKOM  pasBHTHSL  OCTEONOpO3a |
HU3KORHEPTreTHUECKUX repeoMoB. s mpodmiaktuku cHmwkeHus MIIK y
KEHIIUH  MOJomoro Bo3pacta ¢ JIX omnpaBgaHo  MpoBenEHHUE
JEHCUTOMETPUYECKOTO HCCIIEJOBAaHUS KOCTHOM TKaHM JUId paHHEH
JTMarHOCTUKH 0CTEOIopo3a u CBOEBPEMECHHOTO MIPOBEACHUS
MPOPHUIAKTHIESCKIX MEPOTIPHATHIH.

CnMCOK UCI0/1b30BAHHBIX MCTOYHUKOB:

1. IIpenuxTopsl CHUXKEHUS MUHEPAIbHOM IUIOTHOCTU KOCTHOM TKaHU y
manueHToB ¢ JuMpomoil  XOMKKWHA, aCCOIMUPOBaHHBIE C
natoreneruueckoi Tepammeit / 0. C. Kutaesa, E. A. [IpackypHuumii
/I The Russian Archives of Internal Medicine. — 2023. — T. 13. — Ne 1.
—C. 36-45;

2. Ilpackypumunii, E.A. AccouuupoBaHHblE C NaTOr€HETHUYECKOU
Teparmueil uMpoMbl  XOIDKKUHA (aKTOPBl PHCKAa OCTEOomopo3a |
ocreonenun / E. A. Ilpackypunuuid, FO. C. Kuraesa, E. B. Ky3nerosa
/I KpemneBckas meaunuHa. KnuHnueckuit BecTHuk. — 2022 — No 4 —
C. 5-8.

3. Pouillés, J. M. Menopause, menopause hormone therapy and
osteoporosis. Postmenopausal women management: CNGOF and
GEMVi clinical practice guidelines / J. M. Pouilles, A. Gosset,
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F. Trémollieres // Gynecol Obstet Fertil Senol. —2021. — V. 49. — Ne 5.
—P. 420-437.

4. Messina, O. D. Management of glucocorticoid-induced osteoporosis /
O. D. Messina, L. F. Vidal, M. V. Wilman // Aging Clin Exp Res. —
2021.-V.33. - Ne 4. - P. 793-804.

NPUMEHEHUE ITIPOTOHHOM JIVYEBOM TEPAIIUU B
JJEYEHUU MECTHOPACIIPOCTPAHEHHOI'O PAKA
MPSIMOM KUIIKHA

W.B. Hespenkas, 10.J1. Ynamos, U.A. boromorona,
JI.O. KoBanenko, A.B. He3serxuii

@I'BY ®HKI[PuO ®MFEA Poccuu, 2. [Jlumumposepad, P

AKTyanbHocTh. Ha cerogHsmHuii AeHp BONpPOC BhIOOpA TaKTHKH
JIEUEHUsI IPU pake MpsIMOI KUIIKHU ABJSIETCA TOJIEM Ul AUCKYCCUR cpenu
OHKOJIOTOB. BasKHBIM BOIIPOCOM OCTaeTcs BBIOOP BHUJA JYyUEBOH Tepamnuu U
PSKUMOB (DPAaKIMOHUPOBAHMS WM OTKa3a OT TIPOBEACHUS JIy4eBOU
Tepanuu BoBce. ONHAKO, B 3MOXY TAKTUKU «HAOMIOmail M >KOW» JydyeBas
TEpamnus sBJIIETCS BaKHBIM 3BE€HOM B JICUEHUH MALIEHTOB, T03TOMY MTOMCK
Hanbonee Oe3omacHOro U 3(PQEeKTUBHOTO MeToja MOABEACHHS O3B
OCTaeTCsl aKTyaJIbHBIM TI0 ceil iens [ 1, 2].

Henbro wuccrnenoBaHus SBISIETCS OLEHKA 3HAYMMOCTH IPOTOHHOM
JMy4eBOW Tepalmuu B JICUCHHHM paka MPsSMOM KHUIIKH, JedeOHOTO
natomopdo3a Omyxojieii W YacTOThl pPaHHUX JYYEBBIX PEAKIHHA Y
MAIMEHTOB ¢ MECTHOPACIIPOCTPAHEHHBIM IIPOLIECCOM.

KittoueBble ciioBa: pak IpsAMOM KHMIIKY; IPOTOHHAS JIydeBasl TEpaIlus;
IIpeJoNepaliOHHAas TepaIusl.

Marepuaibl U MeTOABbL. bBbll NpOBENEH NPOCIHEKTUBHBIA aHAIW3
pPE3y/IbTaTOB JIEYEHUS MAIMEHTOB C MECTHOPACHPOCTPAHEHHBIM pPaKoM
npsiMoil  kuiiku, npoxonuBiuux JyeueHne B OI'BY OHKIPuO OMBA
Poccun B mepmon ¢ 2020 mo 2023 rr. KpurtepusiMu BKITIOUEHHS OBUIH
THCTOJIOTHYECKH BEepUPHUIIPOBAHHAS aICHOKapIUHOMA MIPIMON KHUIIKH, 11
u Il cragum, OTCYTCTBHE KaKOro-MOO paHHEE IMPOBEICHHOTO JICYCHUSI.
OCHOBHBIM  OLIEHHBAa€MbIM  MapaMeTpoM  Oblla  Oe3peluauBHAas
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BBDKHMBAa€MOCTb, PACCUMTBHIBAIOLIASCS OT MOMEHTa OKOHYAHUA JIy4eBOM
TEpaIuy 10 IPOrPECCUPOBAHUS W/UITU CMEPTH OT JFOOOW IIPHYMHEIL, OL[CHKA
perpecca onyxonu Ha jedeHue 1o mkaine Mandard A.M. u ocTpas yueBas
TOKCHYHOCTH 110 mKaie RTOG [3].

B uccnenoBanue BKJIIOYEHO 77 MALMEHTOB, MOTYYUBIIUX MPOTOHHYIO
Jy4eByI0 TEpaluio B pEeXHUME Kiaccuueckoro ¢paxiuoHuposanus. Ha
BTOPOM J3Tare — 59 manuenTaM ObUIO MPOBENEHO OTIEPATUBHOE JICUYCHHE T10
MECTY >KUTEJIbCTBA.

PesyabraTnl. Ha ¢one myueBodi Tepanuu y 49 mnamueHtoB (63%)
OTMEUAIOTCs Jy4eBble peakuu 1-2 cTeneHu B BUIE NMPOKTUTA U LIUCTHUTA.
OcnoxxHeHus: 3 CTemeHn ObUIM OTMEYeHHl y 2 manuentoB (1%) B Buze
TeMaTOJIOTUIECKOM TOKCHYHOCTH — aHEMHH, aheOpHIbHON HEHTPOIICHHH.

IIpu menuane wHabGmronmenust 20 wmecsueB (2-44 wmecsa) y OIHOTO
nanuenTa (1%) BBISIBICH NPONODKEHHBIH pocT, y 4 marueHToB (5%)
BbIsiBIIeH penuauB. OTHalneHHbIE METAacTasbl BBISBICHBI y 7 MAlMCHTOB
(9%). CmeptHOCTh cocraBmwiia 6% (5 uesoBek), IpU 3TOM 3 IMaLUEeHTa
morubjao0 B pe3yAbTare  OCJIOKHEHHH  IOCIe  XUPYpPrHYECKOTO
BMEIIATEeNLCTBA, 2  TAlMeHTa yMEpId  BBUJAY  COIYTCTBYIOIICH
KapIUOJIOrMYECKOM MaTOJIOTUH.

YV 60 manmentoB (79%) 3a mepwon HAOMIOACHWSI HE BBISBICHO
MPU3HAKOB PELUIMBA W TPOTPECCUPOBAHMA, M3 HUX 13 MalueHTOB He
MOJTydYaiy Kakoe-TH00 JIeUueHne Mocye JIydeBOH Tepaniy 1 HaXOIsATCs IO
JMHAMHYICCKHM HaOTIOICHUEM.

BBuny npoBeneHus OonepaTHBHOIO BMEIIATEILCTBAa HA BTOPOM JTalle y
MAI[IEHTOB M0 MECTY JKUTENbCTBA, OLEHKA perpecca OIyXOoJId MO IIKaje
Manpapn nposenena y 36 nauuenTos. Ilpu stom y 20 nanuentos (55%)
TUCTOJIOTMYECKAs KapTUHA COOTBETCTBYET BBIPAXKEHHOMY OTBETY OITyXOJH
Ha nedenne TRG1-2, y 8 manuentoB (22%) — crmaOblif OTBET OITyXOJH Ha
neuenne TRG 4-5 u y 22% — perpecc omyxonu mo Iukajge Mannmapna
cootBetcTBYeT TRG 3.

BoiBonbl. [lonyyeHHble HaMH Pe3yJbTaThl COOTBETCTBYIOT IaHHBIM
MOCIICTHUX KITMHAYECKUX WCCIIeIOBAaHUI 1o MPUMEHEHHIO
NpeonepalvioHHbIN JTy4eBOH Tepanuu B JICYCHUU
MECTHOPACIIPOCTPaHEHHOIO pakKa MNpsMOM KHUIIKY, OJHAKO IPOTOHHAs
Jy4yeBasi Tepamusi NpeBOCXOAUT APYrHe METOAbl AUCTAHLMOHHOW JTydeBOi
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TEpanuy MO CHIKEHUIO YaCTOThl Pa3BUTHUs OCTPbIX JydeBbIXx peakuuil. C
yu€TOM TIONYYEHHBIX Ppe3yJIbTaToOB MPOTOHHAS JIydeBas Tepamus MOXKET
CTaTh METONOM BBIOOpa Ui JICUCHHWS MECTHOPACIPOCTPAHEHHOTO paka
IOpSMON KHUIIKK Y OTHENBHBIX TPYNII MAlHWCHTOB 33 CUET OOCCIICUCHUS
HENPEpbIBHOTO  JIEYEHHS H  COONIONEHHsT ATAallHOCTH B paMKax
KOMILJIEKCHOTO Ttoxona [4].

CHHCOK UCTO0JIb30BAHHBIX HCTOYHUKOB:

1. CoBpeMeHHbIe acmeKThl TNpoToHHOW Tepanmuu / FO. JI. Ynanos,
JI. A. JanunoBa, E.B.Maskosa [u ap.]. — [Jdumwurposrpan:
MznarensctBo Mkap, 2023. — 356 c.

2. IlporoHHas syueBas Tepamusl paka NPAMON KHILIKU: JIUTEPATYPHBIH
0030p / W. B. Koznosa, 0. /I. Ynanos, JI. A. Jlanwnosa [u np.] //
TazoBas xupyprus u onkosnorusi. —2023. — T. 13. — Ne 1. — C. 33-38.

3. Koznosa, W.B. IlporonHas mydeBas Tepamuss B JICUECHUU
MECTHOPACIPOCTPaHEHHOro paka mpsmoi kumku / M. B. Kosnoga,
JI. A. Janunosa, 1O. 1. Ynamo // OHKOpaguoioThs, JydeBas
auarHoctuka u tepanus: COopHuk Te3ucoB, Mocksa, 10-12 ¢eBpans
2023 roma. — MockBa: HannoHanbHBIN IIEHTP OHKOPAIHUOIOTHIECKON
komrrerenum, 2023. — C. 37-38.

4. Knunuueckuit ~ cimydail ~ KOMIUIEKCHOIO  JIEYEHUS ~ MECTHO-
pacmpoCTpaHeHHOTO paka MpsSMOH KHUIIKH C  HCIOJb30BaHUEM
TpeIoTNIepallMOHHON TIPOTOHHOW JrydeBod Teparmu / 1O. JI. Ynanos,
E.JI. Ciobuna, JI. A. Jammmosa [u  gap.] //  HOOwuneiinas
MEKIyHapoIHash HaydHo-TipakTuueckas koHpepenuus «DPI'BY T'HIL
OMBI um. A.U. BypuazssHa ®MBA Poccum: 75 ner Ha cTpaxke
30pOBbs Jitoziel»: Te3nuchl MOKIAJ0B FOOMICHHOW MEeXTyHApOIHOM
Hay4HO-TIpakTHu4Yeckoil koH(pepeniuu, Mocksa, 16-17 nosiOps 2021
roga. — MockBa: locynapcTBeHHBII Hay4yHbli LeHTp Poccuiickoit
Oenepanun — deaepanbHbli METUIMHCKANA OMO(U3NYECKHIA IIEHTP
nmenu A.W. bypnazsnaa, 2021. — C. 282-284.
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OLIEHKA PUCKA PA3BUTHUSI TEMATOJIOTHUECKHX
OCJIOKHEHUI ITPU TPOBEJEHUU TIPOTOHHON
XUMHUOJYUYEBOM TEPAIIUU OITYXOJIEN I'OJIOBBI M IIIEU

A.B. Hespenkuid, FO.J1. Y aanos, N.B. He3Benkas
OI'FY ®HKI[PuO ®MFA Poccuu, 2. [Jumumposepao, PO

AKTYaJIbHOCTD. [Ipobnema MIEPEHOCUMOCTH JIeYeHUs
MECTHOPACHPOCTPAHEHHOTO paka TOJOBBI M IIEH, OOBETUHSIONIETO
OIyXOJIM, Pa3BUBILUECS W3 JMUTENUS IMOJIOCTH PTa, IJIOTKM U TOPTaHHU,
SIBISICTCSL OMHOM M3 aKTyalbHBIX HPOOJIEM OHKOJOTHUHM U PAaJUOTEPAIHH.
IIoMMMO MECTHBIX JYYEBBIX pEaKUWd, ONHOW W3 NPHUYHNH CHIKCHUS
3(p(GEKTUBHOCTH MPOBOAMMOrO KOMOMHUPOBAHHOTO JICUEHMs TaKUX
MAIIMCHTOB SIBISICTCS PA3BUTHE I'€MATOJIOTHUCCKON TOKCHYHOCTH, TPEKIC
BCEro NPOSIBIIIEMON B pa3BUTHH JIEHKONIEHUH.

CraHgapToM JICUCHUS MAIMEHTOB BBICOKHX TIPYIN PHCKA SIBISETCS
MPOBEJECHUE XUMUOJIIYYEBOM  TEparuu. B 3aBUCHMOCTH oT
(YHKIIMOHATIBHOTO CTAaTyCa U HHAUBHUYalbHBIX OCOOCHHOCTEH, B KaUeCTBE
IPOTUBOOIYXOJIEBOTO  JEKAPCTBEHHOIO  KOMIIOHEHTa MOTYT  OBITh
IpEUIOKEHBl KAk IIpenapaTbl IUIATUHOCOJEpIKAIEro psina, Tak WU
TapreTHble areHTbl. TeM He MeHee, CTaHAapTOM IpU MPOBEAECHUU
XMMHOIy4eBOil TEPANH SBJISETCA IPUMEHEHHe IUcIuIaTHHa — 100 Mr/v” B
1, 22, 44 nHu neyeHus.

3a c4eT ONTHMANBHOTO BBIOOpa BHAA M METOJA JIy4eBOH Tepamuw,
MEPEJOBbIX METOJOB JAMAarHOCTMKM M TOIOMETPHH, JIEKapCTBEHHOTO
MIPOTUBOOIIYXOJEBOTO arcHTa U PeKUMOB €r0 BBEACHHS MOXKHO JOCTHUYb
CHIDKEHMsI 4acTOTbl pa3BUTHS TI'€MaTOJOTMUECKUX OCJIOXHEHUH U
obecreuuTh COXpaHeHHE (DYHKIMOHAIBHBIX PE3E€PBOB IS YCIEIIHOTO U
HENPEepbIBHOIO IIPOBENICHU Kypca JieueHus [1].

Leap0 aHHOTO WCCIENOBaHHUS OBUIO OIEHUTH CTENCHb Pa3BUTHS
reéMaTOJIOTHYECKUX OCJIOKHEHUH paJlKaabHOIO XMMHUOIYYEBOIO JEUEHUS
MpH TIPUMEHEHUU MPOTOHHOW JydeBOW Tepamuu MetojgoM Pencil Beam
Scanning (PBS).

Martepuansl U MeToAbl. Ha OCHOBaHMM MEIUIMHCKHX 3alHCced, a
TaKXKe pe3yNbTaToOB JabOpaTOPHBIX HcclenoBaHUA Yy 46 MalueHToB
OLICHEHA 4acTOTa Pa3BUTHs JICHKONEHUM IIPU NPOBEACHUU PAIUKAIBHOIO
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XUMHOIy4eBOro JieueHus. Cpenn HUX MpeoOIiaiad MarieHTs My>KCKOTO
nona. Cpeanuit Bozpact coctaBuia 55 ser (19-81 jer), pacnpenenenue mo
HO30JIOTHYECKUM TPYIIIaM MpecTaBieHo B Tabmme 1.

Bce mamuentst wmemn craryc  ECOG  0-16 w  He wumenn
JIEKOMIICHCHPOBAaHHO! ~COIMYTCTBYIOIIEH maToioruy. IpynmupoBka oOmei
HCCIIeTlyeMOM TPYIITBI TI0 CTaIUsIM OTIPENeIsIach clieayrommmM oopasom: 11 — 9
(19,6%), Il - 19 (41,4%), IV — 5 (10,8%), IVA — 11 (23,9%), IVB — 2 (4,3%).

Tab6smua 1 — Pacripenenenye 1o H030J10T’MYECKUM TPYIIIAM UCCIIEAYEMBIX

ManueHTOB

Ho3osornyeckas rpynna Koarectno %

NANHEHTOB

3nokauecTBEHHbIE HOBOOOPA30BaHUs I'y0ObI 2 4,3%
3n0KkauecTBEHHbIE HOBOOOPA30BaHUS MOJIOCTH PTa 14 30,4%
3510Ka4eCTBEHHBIE OIYXOJIH CITFOHHBIX JKEle3 1 2,2%
Pak ropranun 6 13,0%
Pak ropraHoryiotku 1 2,2%
Paxk HOCOTIIOTKH 9 19,6%
Pak monoctu Hoca ¥ IPUAATOYHBIX Ma3yX 4 8, 7%
Pax porornotku 11 23,9%
Hroro: 46 100

ITarmenTam OblTa Ha3HAYEHA U TIPOBEICHA: TIPOTOHHAS JIydeBast TEpamnys B
oobeme POJ] (pasoBoii ouaroBoii m03b1) 2 I'p Ha nepBuuHbii odar 1o COJJ
(cymmapHoii ovaroBoit no3b) 70 ['p; Ha 30HBI MPOMEKYTOYHOTO PHCKA
KknHUYeckoro pacripoctpanenust 10 COJl 60 I'p; Ha 30HBI HA3KOTO pUCKa JI0
CO 50I'p. Ha osrane mnpeamy4eBod MOATOTOBKM BCEM MalMEHTaM
npoBoaniack [103UTPOHHO-OMUCCHOHHAST KOMIIbIOTepHast ToMorpadus ¢ 18F-
tdropneszokcurmoko3oii (IIOT-KT ¢ 18F-O/II'), 4T0 MO3BONMWIO JIOCTOBEPHO
OTPEJICIITh ~ YPOBCHb  TEPBUYHOM  PACHpPOCTPAHEHHOCTH Tpoliecca |
OTPAHIYUTH KITMHITIECKHE 00EMBI MUIIICHEHH.

TspKecTh TeMaTONOrHYeCKON TOKCHYHOCTH ONPEENsUIach B 3aBUCHUMOCTH
OT BeIpakeHHOCTH Jielikonennn cornacHo mkane CTC AE v5.0.

I'pyrmma uccneayeMpIX MAlMEHTOB ObLda pasliesieHa: Ha TMOATpYIIY, B
KOTOpPOH OHM TOJyYWIM HEOaTBIOBAHTHYIO MHAYKIMOHHYIO JEKAPCTBCHHYIO
tepanuto 1o cxeme DCF (3 xypca) 1 XUMHOIy4eBOe JieUeHHe ¢ IPUMEHEHHEM

313




muciiatuaa 100 Mr/M B 1, 22 w1 44 mau nedenust — 23 mar@ieHTa, ¥ MOATPyYIIILY,
B KOTOPOM IPOBENEHO TOJBKO XMMHOIYYEBOE JIEYEHHE C IPHUMEHEHHEM
mmcratusa 100 Mr/ve B 1, 22 1 44 Hu nedenns, Ge3 IPUMEHEH s MHTyKIHH —

23 OonpHBIX. [lpodmiakTHueckux BBeAeHHH Tpanyionurapaoro KCO

(KOJIOHHECTUMYHPYIOIIHE (haKTOPBI) B HCCIEAYyEMBIX TPYIIIaX HE OTMEUEHO.
XapaKTeprCTHKA IPEACTABICHHBIX IPYIII OTpayKeHa B Tabrmue 2.

Taoauna 2 — Xapakrtepuctuku rpymi naiuenToB XJIT 6e3 HHIYKIIMOHHOM

XT u ¢ uaaykuuoHHoi XT

TMarment XJIT 6e3 nanykunonsoi XT

ITaument XJIT ¢ ungykunonnoit XT

Mo onen Hon e
M 15 M 19
K 8 XK 4
Bospacm Bospacm
18-44 net — Mmononoit 4 18-44 net — monomoit 2
45-59 ner — cpenuuit 9 45-59 ner — cpennuit 14
60-74 roma — MoXUI0M 9 60-74 roma — MoXUIOMN 6
75-90 net — crapueckuii 1 75-90 net — crapueckuii
Crapure 90 et — 10IroKUTENN Crapure 90 et — 10IroXUTeNn
Cmaous npoyecca Cmaousa npoyecca
1 1 1
11 6 11 2
1 6 1 13
v 5 v
IVA 4 IVA
IVB 1 IVB 1
Tonozpagua Tonozpagua
3110Ka4eCTBEHHBIE 1 3110Ka4eCTBCHHBIE 1
HOBOOOpa30BaHUs I'yObl HOBOOOpa30BaHUs I'yObl
3M0KaYeCcTBEHHbBIE 5 310KaYeCcTBEHHbBIE 7
HOBOOOpA30BaHUs OJIOCTH PTa HOBOOOpA30BaHUs OJIOCTU PTa
Pak ropranu Pak ropranu 3
Pax HOCOTIIOTKH Pak ropranornotku 1
Pak nmosoctu Hoca u Pax HOCOTTIOTKH 5
MPHUIATOYHBIX Ma3yx
Pax porornotku 5 Pax porornotku 6
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Ionyyennsie pe3yabTarbl. CpeoM NAIMICHTOB, HE MOJIYyYaBIINX
WHAYKIUOHHYIO IPOTHBOOIYXOJEBYIO Tepamnuio, y 2 mauueHToB (8,6%)
pasBuiach neiikoneHus 2 creneHy, y 6 (26,1%) — nelikonenus 1 creneHw,
y 15 (65,3%) — 3a Bpems JedeHHS HE HaOIIONANIOCH pa3BUTHUAL
TeMaTONIOTUYECKUX OCIOKHCHHH.

Cpenu MAIUCHTOB, MOy YUBIINAX HMHIYKIHOHHYIO
IIPOTHUBOOIYXOJIEBYI0 Tepanuio y & marueHToB (34,7%) — OTMETHIOCH
pasBHUTHE JICHKONECHNH 2 cTeneHu, y 6 (26,1%) — pa3Buiachk JeHKOICHHS
1 crenenn, y 9 (39,1%) — 3a BpeMs JiedeHHs] HE HAOJIOIATIOCh PA3BUTHS
OCJIOXKHEeHnH. Pa3BuThs OcCrmo)KHEeHWHd > 2 CTENeHH, He OTMEUCHO HHU B
OJIHOM U3 MOATPYIIIL

3axiaouenue. [lomydeHHBIE pPe3yabTaTHl COOTBETCTBYIOT JAaHHBIM
myONMUKanui, OTpaKaromMX OONBIIYI0 CTENEHh W YacTOTy pa3BHTHUS
JICHKOTICHU pu MPOBEICHUN HHIYKIIHOHHBIX KypCOB
IIPOTUBOOILYXOJEBOM JIEKApPCTBEHHOH Tepanuu B JIEYEHUU OIIyXOJeH
TOJIOBBI ¥ I METOJIOM XUMHOIy4eBOW Teparmuu [2—4]. OOcyxaeHue
THIIOTE3bl O MPEUMYIIECTBAX IPOTOHHON Tepanmuy Hal KIACCUYCCKHUMHU
METOJIMKaMH Jy4eBOI Tepaluu B JaHHOM Kitode TpeOyeT moadopa Oomee
KPYITHO# U OJTHOPOIHOM TI0 XapaKTePUCTHKAM TPYIIIbI CPABHEHHUS.

Cnucox uCnoJb30BAHHBIX HCTOYHMKOB:

1. Induction chemotherapy before chemoradiotherapy in locally
advanced head and neck cancer: the future? / A.Paccagnella,
C. Mastromauro, P. D'Amanzo, M. G. Ghi, // Oncologist. — 2010. —
V.15.—Ne S3. - P. 8-12.

2. Induction chemotherapy with docetaxel/cisplatin/5-fluorouracil
followed by randomization to two cisplatin-based concomitant
chemoradiotherapy schedules in patients with locally advanced head
and neck cancer (CONDOR study) (Dutch Head and Neck Society 08-
01): A randomized phase II study / C. M. L. Driessen, J. P. de Boer,
H. Gelderblom [et al.] // Eur J Cancer. —2016. — V. 52. — P. 77-84.

3. Induction chemotherapy followed by concurrent chemoradiotherapy
(sequential chemoradiotherapy) versus concurrent chemoradiotherapy
alone in locally advanced head and neck cancer (PARADIGM): a
randomised phase 3 trial / R. Haddad, A. O'Neill, G. Rabinowits [et
al.] / Lancet Oncol. —2013. — V. 14. — Ne 3. — P. 257-264.
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4. Ananm3 pe3yabTaTOB IPOTOHHOH Jy4eBOW TEpaluy MAlHUeHTOB C
IUIOCKOKJIETOYHBIM ~pakoM TomoBel u 1men / 1O. /1. Ynanos,
A. B. Hespeukuii, JI. A. lanunoa [u ap.] // OHKOJIOTHYECKHUIA
JKypHaJ: JydeBasi TUarHOCTHKA, JydeBas Ttepamus. — 2022, — T. 5. —
Ne3.-C.9-17.

OIIBIT NMPUMEHEHUSA CYKIHUHAT-COAEP/KALIIUX
HNH®Y3NOHHbBIX CPEJ B JIEYEHWU COVID-19-
ACCOIIMUPOBAHHOTI'O IMOBPEXXJIEHUSA DHAOTEJINUA

0.B. Huxomaesa', M.C. Cumyruc'”?, A.H. Illernos’

L@rey C30HKI] um. JI.I". Coxonosa @®MBEA Poccuu,

2. Canxkm-Ilemepoype, PO

> ®I'BEOY BO C3IMY um. M.H. Meunuxosa Munsopasa Poccuu
2. Canxkm-Ilemepoype, PO

S@orpy "[IKF ¢ Honuxnunuxou”, 2. Mockea, P®

Heabp wucciefoBaHUsl — OLCHUTH BIMAHUE HcHONb30BaHusA 1,5%
pacTBOpa MErJIIOMUHA HATpHUs CYKLIMHATA Ha CTEHNEHb BBIPAXKEHHOCTH
COVID-19-acconmupoBaHHOM 3HIAOTEINONATUN Y MAIUEHTOB C TSKETOM
¢dopmoit HKM COVID-19.

Martepuaa u meroabl. [IpoananusupoBansl 1aHHbIE 53 IALIMEHTOB C
Tsoké€noit  ¢opmoit  HKMM  COVID-19, ocnoxxHEHHOH IBYCTOpOHHEH
MOJIMCErMEHTapHOU THEBMOHHEH, TOCIIUTAIM3UPOBAHHBIX B
OI'bY C30HKL, wum. JLI. CokonoBa ®MBA Poccun (1. CaHKT-
[etepOypr) 3a nepuon 2021-2022 rr.

Bce nanueHTsl Ipu NOCTYIUIEHUU PAHAOMHM3HPOBAHbI HA JIBE TPYIIIIbI
METOJIOM KOHBEPTOB. B rpymme wncciemoBanms (27 NanMeHTOB), B
KOMIUIEKC Tepanuu BKIOYEH 1,5% pacTBop MeEIIOMHMHA HATpHs
CYKIIMHATa B CyTO4HOW 1n03e¢ j0 10 mu/kr xkypcom mo 11 mHe#d wnm B
TEUYEHHE BCETO0 CPOKAa HAXOXKACHHS B OTIACICHUH pEaHUMAllMH U
nareHcuBHON Tepammu (OPUT). KonrtponpHas rpynma (26 manueHToB),
MOJTydJana aHaJIOTHYHBIN 00BEM MH(Y3MH 3a CUET HONMAIEKTPOIHUTHBIX
PacTBOPOB, HE COJEPKABIINX META0OIMUECKH aKTUBHBIX CyOCTPATOB.

I'pynnbl ObLTM CpaBHHMMBI MO IOJOBO3PACTHOMY COCTaBy, OOBEMY
HNOpaXKeHUs! JIETKUX, THKECTH COCTOsSHMA mno mkane. [Ipu stoM B
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HCCIIeyeMyI0 TPYIIy B MpOLECCEe paHJOMH3anud ObUTH Ooyiee 9acTo
BKJIFOYEHBI ManueHTsl ¢ oxupenueM (p = 0,08) u, 4acto cBsi3aHHOW C HUM
aprepuanbpHON runepTensueit (70,6% manueHToB B HCCIETyeMOH TPYyIIIe |
56,3% B rpymme KOHTpossi). B KOHTpOmBHOHM e Tpymme, HalpoTHuB,
oTMevanoch TnpeoOmananme (Ha 13,2%) NamMeHTOB C XPOHUYECKOM
OOCTPYKTHBHOH 00JIE3HBIO JIETKUX B aHAMHE3E.

VccnenoBany SHAOTENNONUTO3, YPOBCHh TOMOIIMCTEHHA, KOJIMYECTBO
TpoMmOo1ToB, AUTB-CcOOTHOIIIEHNE, Ta30BBIM COCTaB apTepUaIbHOU U
CMEILIaHHOM BEHO3HOM KpOBH. B3sATHE BEHO3HOW KpPOBU MHPOXOIHUIIO B 7
9TanoB: npu nocrymwiesuu B OPUT, uepes 2-4 4 nociie nepBoro BBEACHUS
HHOY3HOHHBIX cpell, Ha 2-¢, 3-U, 4-¢, 5-¢ u 11-e cyTku (4epe3 2-4 4 mocie
BBEJICHU IIpernapara).

Crartuctndeckass o0paOOTKa NONYYCHHBIX JAaHHBIX BBIIIONHEHA B
cpene IBM SPSS v23. JlanHble, n3MepeHHbIE B HOMHHATHBHOW IIIKaJe
(mpu3HaK ecTh/HET), CPAaBHUBAJIU B PEXHUME TaOIHI CONPSHKEHHOCTH IMPH
MOMOIIK TOYHOTO KpuTepus durepa. YpoBeHb 3HAYMMOCTH, TIPH KOTOPOM
HyJIEBYIO THUIOTe3y oTBepraiu, 0su1 p < 0,05. O6paboTka mpoBeaeHa MpH
nmomomin MANOVA B pexuMe C TOBTOPHBIMH  HM3MEPEHUSMHU.
Ucnonp3oBanu mHOromepHoli wmerox Ilumiam (V), OIHOMEpHBIH
F-xpurepuii ¢ nompaBkoii XaitH—@Denpara. CpaBHEHHE MEXIy TpyNIamu
MPOBOIMJIM  C  HCIONB30BAaHMEM  KpUTepuss  MaHHa-YUTHH Ui
KOJIMYECTBCHHBIX TIEPEMECHHBIX, MEXJITAIHbIE — C TIOMOIIBIO KPHUTEPHS
IHunaka. Ecan BepxHss rpaHMIia JOBEPUTEIBHOTO HHTEpBaia ObUIa HIDKE
0,05, pe3ynpTaT CUNTAIN 3HAYUMBIM.

PesyabTarnl. Ha stame mocTyruieHWs y TaIieHTOB OOCHMX TPy
3aperuCTPUPOBAaH  TOBBIIEHHBIH  yPOBEHb  HHAOTENHONMTO3a. B
HCCIIelyeMoH rpynme 3aduKcupoBaHa JOCTOBEPHO 3HAYMMAasl, CTa0MIbHAS
u Obictpas HopMmammzammsa (p=0,031) wn3HAYaJIBHO BBIPAXKCHHOTO
9HIOTEIMOLUTO3a Ha BCEX 3Tanax UCCel0BaHHUs.

3aperucTpupoBaHO UCXOJHOE IOBBILICHUE YPOBHA TOMOLIMCTEUHA B
obenx rpymmax (30,16+64,59 MkMoONB/T B HWCCIEMyeMOW TIPOTHB
26,29+62,52 mxMons/1 B Tpyme  KoHTpoyist, p=0,35). 3Haunmeble
MEXIPYNIIOBbIE OTJIMYMS MOSABISAIOTCS, HayMHasg ¢ 4-X CYTOK Tepamnuu,
KOr'Jla KOHLIEHTpallus FOMOLIMCTENHA CTajla HU)Ke IpyIIe UCCIel0BaHus Ha
12,8% (p = 0,042), a Ha nocnexnem stane Ha 49,34% (p = 0,014) MeHbIIE
OTHOCHUTEJIBHO KOHTPOJILHON TPYIIIIBL.
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Ha ¢one BkmroueHns B HH(Y3HOHHYIO MpPOTpaMMy CYKIJHHAT-
COZICPIKAIIETO PacTBOPa, (PaKTUIECKH HAYMHAs C IIEPBOTO BBEACHUS M HA
BCEX MOCIEAYIONINX JTamax, B HCCIEAyeMoil rpymmne 3a(uKCHpOBaHBI
JIOCTOBEpHO  3HAYMMBIE OOJee BBICOKHE YPOBHH  IAPIHAIBEHOTO
HanpskeHuss O, B apTepUaJbHOM KPOBM C MAaKCUMYMOM pas3ivuuil Ha
nocneaneM starne (Ha 20,3% B cpaBHEHHH C TpymIoi KoHTpods, p = 0,002)

VY manueHTOB MCCIeAyeMO TpyNIBl HAa BCEX JSTamax HAOIOACHUS
OTMEYaeTcsl CTaTUCTUYECKU 3HAYMMOE CHIDKEHHE HMCXOIHO IOBBILIEHHOM
KOoHIIeHTpanuu (udpuHorena (p <0,029). B  KOHTpoNBHOW TpyIIe
CTaTHCTHYECKH 3HAUNMOE CHIDKEHHE YpPOBHs (prOpHHOTeHa HaOII0aIoch
HECKOJIBKO MM03Xe: HaunHas ¢ 6 arama uccnenoanwus (p < 0,033).

OtmedeH Oornee OBICTPBIN NMPHPOCT HWCXOTHO CHIDKEHHOTO YPOBHS
TpOMOOLIMTOB y TAIMEHTOB MCCIEAYeMOH TPYNIBI B CPaBHEHUH C
KoHTpoabsHOH (p < 0,023).

BoccranoBnenue KonuyectBa TPOMOOLIMTOB  COMPOBOXKIAIOCH Yy
MAlUeHTOB HCCIeNyeMoil Tpynmbl Oosiee  OBICTPBIM — JTOCTHXKEHUEM
neneBoro ypoBHs AUTB-oTHowmeHus mocie Hayajga aHTUKOAryJIsSHTHOM
Tepanuu, 4eM y MalHWeHTOB KOHTPOJBHON TpYIIBl YXKe Ha 2-€ CYTKH
(p <0,046), a guHaMUKa COBUTa COXpaHsIaCh BIUIOTH A0 6-ro 3Tama
ucciegoBanus (p < 0,023).

Onenka 10-1HEBHON JeTanbHOCTH HE MOKa3ala 3HAYUMOW pa3HHILIBI
Mexay rpynmamu m3yderus (p =0,485) B ornmume or mokxasartens 28-
JTHEBHOTO YPOBHS HEOIArONPUSTHBIX UCXOAOB, KOTOPBIH coctaBmil 7,4% B
uccieayemon rpymme u 34,6% B rpynne koHtpons (p = 0,033). Ha ¢done
KOppPEKIHUH COVID-19-accouuupoBaHHOi SHAOTENNONATHH,
CrocoOCTBYIONIEH KYITUPOBAHHUIO TUTIOKCEMHUH, B HCCIIEyEMOW IPYIIIe MBI
HaOMIO AN CHIDKEHHE PHCKa MEepeBOja HAa MHBA3UBHYIO PECHHPATOPHYIO
noasnepkky B 1,9 paza 1o CpaBHEHHIO C KOHTPOJIBHOM Tpymnmou
(p=0,033).

BriBoabl

1. BocnanutensHbId OTBET MpPH TEYCHHH HOBOW KOPOHABHUPYCHOM
MH(EKINUN XapaKTEepU3yeTcsl Pa3BUTHEM dHIOTEIHOINTO3a, BEIPAXKEHHOCTh
KOTOPOTO CBsI3aHa C NaJbHEHINEH TSKECTHIO TeUSHHsI 3a00JICBaHHUS;

2. OueHKa >HAOTENHATBHON MUCHYHKIMHE C MOMOIIBIO BTOPHYHBIX
MapKepoB 3HJIOTEJIMONIATHN MEHEE YyBCTBUTEIHHOCTA U cHenU(DUIHA, YeM
U3MEPEHUE KOJIMYECTBA HUPKYIUPYIOIIHX SHAOTEITHUOLUTOB;
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3. IlpuMeHeHHe CyKIMHATCOAEp Kamero HH(Y3HOHHOTO pacTBopa y
MAIICHTOB ¢ HOBOW KOPOHAaBUPYCHOH HH(peKiued crnocoOCTByeT Oonee
ObicTpoii W yctoWumBoil koppekmuun COVID-19-accorunpoBaHHOM

SHIOTCIUONATHH,  YTO  TpPOSIBISETCS ~ YMCHBIICHHEM  ypOBHEH
SHJIOTEITHUOINTO3A, BTOPHYHBIX MapKepoB SHJOTETUOIATHH,
TPOMOOIIUTONIPOTEKTHBHEIM s dexTom u CHIDKEHUEM

reapuHOPE3UCTECHTHOCTH;

4. BxiroueHne mpemapara peaMOCpHH B JICUCHHE IAMCHTOB C
COVID-19 npuBOAMT K CHHXEHUIO TpPOMOOTHYECKHX OCIOKHEHUH,
MEPEeBOJIOB HA HMHBA3UBHYIO HCKYCCTBEHHYIO BCHTIULIHIO JICTKUX U
JETaNbHOCTH.

BHYTPUKOPOHAPHOE BBEJEHUE JEBOKAPHUTHUHA KAK
CPEIACTBO KAPIUOINIPOTEKIINU ITPU
PEHTTEHAHTI'MOXUPYPITHYECKOM CTEHTUPOBAHUHN
BEHEYHBIX APTEPUI ¥ TAIIMEHTOB BEICOKOI'O PUCKA

H.JO. Cemuromnosckuii' >, M.®. Bammozex™,

C.0. Masypenko’, A.b. I'ycres™, A.B. Kosaes’,
.I'. Ceménona’, E.M. Hukonbckas'

" @Irpy3 Knunuuecras 6ononuya C30OHKI] um. JIL.T. Cokonosa
®OMDBA Poccuu, e. Cankm-Ilemepbype, P®

? CITB Bonsnuya PAH, 2. Cankm-Ilemep6ype, PD

I CIIBI'Y, 2. Canxm-Ilemep6ype, P®

bamnonnass ~ gmmatamms  KopoHapHeIx  aprepuit (KA)  co
CTCHTUPOBaHHEM, KaK CaMbIil paclpoCTpaHEHHBIM B HAIW JTHH METOJ
peBackynspu3anun y OoNbHBIX UIeMudeckoi Oosesnbio cepana (MBC)
exeroaHo BeimonHserca He meHee 4eMm y 5 000 000 manmeHToB BO BCceM
mupe [1] u He MeHee wem y 200 000 B Poccuu [2]. K dakropam pucka
OCJO)XKHEeHH# OoTHOCAT ocTpble ¢opmbl MBC y mammeHToB CTapuecKoro
BO3pacTa, IpH MHOTOCOCYIMCTOM ITOPAKCHUH, XPOHUUECKIX OKKITIO3USIX,
CIIOKHOCTSIX B NIPOBEICHUN BMEIIAaTeIbCTBA. OCHOBHBIM ITOBPEKIAIOIINM
MEXaHU3MOM  SIBIICTCS.  CHHIPOM  HIIEMHH-perepy3ud, KOTOPHIH
BO3HHKaeT Ha ()OHE BOCCTAHOBJIICHHS MAarMCTPAIbHOTO KPOBOTOKA U
TIPOSIBIISICTCS] HAPYIICHUSIMU CEPIACYHOTO PUTMa, PACIPOCTPAaHEHHEM 30HBI
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HIIEMUYECKOI0 MOpa’KEHUS, IIPOIrpeECCUPOBAHUEM cepleyHON
HenocrarouHoctd (CH) BIUIOTE 1O CMEPTENBFHOTO MCXOIa, CBSA3aHHOTO C
KOpoHapHOW oOkkmo3nei. TakuM o0pa3oM, IepuoIepanoHHAas 3alluTa
MHOKapia OCTaeTCcs OJHOM W3 OCHOBHBIX MpPOOJIEM COBPEMEHHOM
WHTECPBEHIIMOHHOHN KapHOJIOTHH.

B noxnane nmpuBOAATCS SKCIIEPUMEHTANBHbBIC ¥ KIIMHUYECKHUE JTAHHBIC
(BKirOYasi COOCTBEHHBIC) TI0 YCIENIHOMY NPUMEHEHHIO C IEJBIO
Kapauonporekuuu npenapara jeBokapHUTHH (JIK) y GonbHBIX pa3zHBIMHU
¢dopmamu UBC u nanuenToB ¢ xponuueckoi CH, kak nmpu BHYTPUBEHHOM
BBEJICHUH, TaK U B COCTaBE KapHOILUIErHYECKOr0 PacTBOPa MPH ONepaLusix
Ha cepALe.

B nokmame BmepBble OOOCHOBHIBACTCS BHYTPUKOPOHAPHBIN ITyTh
BBeneHus pactBopa JIK mpu npoBenennn crentupoBannii KA y 6016HBIX
BBICOKOTO pucka. IIpuBogurcs onMcaHue KIMHUYECKUX CIIydaeB
MPUMEHEHHST METOJUKH, CHOCOOCTBYIOLICH OJIarONpUATHOMY TEUCHHIO
MOCTIEOTNEPAIMOHHOTO TIEpHOa, CTIKUBAHUIO OTKJIOHEHUH OMOMapKepoB
Hekpo3a Muokapaa (tpomoHuH I, kpeatuHdocdokunaza, MB-ppaxius
kpeaTuH(poCcHOKHUHA3bI, JTaKTaTACTHIPOreHa3a), YCKOPEHHOH oOpaTHO
JUHAMUKU uieMudeckux capuro DKI', moBblmeHNI0 ¢pakuuu BeIOpoca
JIEBOTO JKENyA04YKa. 3/1eCh OMHUIIEM KIMHUYECKOE HaOIIoJIeHHE MaldeHTa
C., IMTENBbHO CTPaJaBIIEro TUIEPTOHUYECKON OO0JEe3HPIO, MEPEHECIIEro
uHCyIbT B 2019 1., Q-60k0BOM UM oT 23.09.2022 rona u Q-UM HmxKHei
CTEHKH HEW3BECTHOH MaBHOCTH ¢ Mapokcu3MaMu (Gopmoit GpuoOpumismumn
npencepaunid. 23.09.2022 r. BeimonHsutack koponaporpadus (KAI), mo
pe3ynbTaTaM Obljia BBIMOJHEHA HEMOJIHAS PEeBACKYIApH3alus: OajsloHHAs
JUIATalKs CO CTEHTHPOBAaHUEM IEPBOM JMAaroHaNbHOW BeTBU. OIHAKO
AQHTMHO3HbIE 0OJIM MPU MUHUMAIILHOW Harpy3Ke COXPaHsUIMCh. Y Xy/IIeHUE
B camouyBcTBUM yTpoM 10.10.2023 rona - cxxumaroiie 00iu 3a TpyAHHOM
JUTMTENHHOCTBI0O OT 1 10 3 MuHYT. B 3KCTpeHHOM mOpsiKE BBINIOJHEHA
nuarHoctuueckas KAI': ctenos crBona nesoit KA 75-80%, orpunarenbHast
JuHaMuka B cpaBHeHuu ¢ npeasinymedl KA,  nepensss
MeXOKEeMyI0ouKoBasi BeTBb JieBoi KA — nmuddy3sHo M3MeHeHa, B cpelHei
TpeTu creHo3 1o 60%, orubatomas BeTBb JieBoit JIK — Busyammusupyercs
TEHb CTEHTa B MPOKCUMAIILHO-CPEAHEH TpeTH 0e3 MpU3HAKOB TPoMOO3a,
pectenos3a, npaBasi KA — XxpoHHuUecKash OKKIIO3US OT MPOKCUMAaIbHOM
TPEeTU. DKCTPEHHO BBINOJIHEHA AHTMOIJIACTHKA M CTEHTHPOBAaHUE CTBOJIA
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nmeBoit KA. VYumrteiBas xponmdeckyro okkmo3uio [IKA, kputmyeckuit
cTeHo3 cTBoja neBod KA, ¢ menblo mpodWIakTUKK HieMun/pernedy3un
MHoOKapaa uHTpakopoHapHo BBeneHo 1000 mr Dmpkapa. B 3omy cteHosa
CTBOJIa JICBOW KOPOHAPHON apTepul YCTAHOBIEH CTEHT Biomatrix
4,0x14 mm nasnenuem 10 at™ (puc. 1). JlnHamuka ypoBHS OHOMapKepoB
WIIeMUU/HeKpo3a Muokapaa OompHoro C. mpencraBieHa B Tabmuie 1,
nunamuka DKI' — Ha pucynke 2.

Pucynok 1 — Koponapusie anruorpammel manuenta C., 10 (cieBa) u
nociie (cripaBa) CTEHTHPOBaHHs CTBOJIA JICBOW KOPOHAPHOW apTepun

Tab6auua 1 — /IluramMuka ypoBHSI OMOMapKepOB HIIEMHU/HEKPO3a
MHoKapaa 6osnsHOTO C.

Pedepencusie 10.10.23 10.10.23 12.10.23 16.10.23
3HAYEHHUS (mocie
npenapara)

Tponouus I 0-39,2 (rir/mut) 5,20 12,80 8,60 4,50
(hsTnl)

ALT 10-40 en/n 34 47 43
AST 10-40 en/n 35 39 28
K®K 0-190 en/n 77 62 53
K®K-MB 0-24 en/n 7 7 5
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Pucynoxk 2 — Kpussie OKI' B aunamuxke nanuenra C.:

yepHas — 9:43 10.10.2023; cunsst — 14:02 Toro xe qHs;
kpacHasd — 8:18 11.10.2023; zenenas — 15:57 17.10.2023

Takum o0Opa3oM, OXHIaEMbIe pPe3yJIbTaThl POJIOJIKAFOIIETOCS
uccienoBaHusl B pamkax ['ocynapcrsenHoro 3aganus 075-01609-23-04 —
CHIDKEHHE WHTPAOTICPAIIMOHHBIX W MOCICONEPAIIMOHHBIX OCJIOKHEHHH
uuieMuu-pernepdy3ud M MoBbIIIeHHE A(PPEKTUBHOCTH KIMHUYECKHUX
pe3ynbTaTtoB cTeHTHpoBaHus y nauneHToB ¢ UBC BeicOokoro pucka.

CHucok uCnoJib30BAHHBIX NCTOYHUKOB:

1. Serruys, P. W. The birth, and evolution, of percutaneous coronary
interventions: a conversation with Patrick Serruys / P. W. Serruys,

J. D. Rutherford // Circulation. — 2016. — V. 134. — P. 97-100.

2.  Matskeplishvili, S. Cardiovascular Health, Disease, and Care in

Russia / S. Matskeplishvili, A. Kontsevaya // Circulation. — 2021. —

V. 144. — Ne 8. — P. 586-588.
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OIIEHKA UHIUBUIYAJBHOM YCTOMUYUBOCTH
CIIOPTCMEHOB-JAWUBEPOB K TOKCHYECKOMY
JIEUCTBUIO KHCJIOPO/IA ITPU ITOMOIIA METOJIUKH
BAPUABEJIBHOCTHU CEPAEYHOI'O PUTMA

P.B. Huxonos, H.B. PrutoBa, A.C. Camoiinos

@I'BY I'HI] ®MFBL] um. A.U. Bypnaszana ®MBA Poccuu, e. Mockea, P®

AktyanbHocTh. CHOPTUBHBIH W pEKpealMoOHHBIA  JaiBUHT
HapalmyBaeT TMOMyJSIPHOCT BO BceM wupe U Poccun. AKTHBHO
paszBuBatorcss Bcemupnad nonsonHas Depepamus u o Denepanus
nmoaBoxHoro cmopra Poccun. PacreT  KOMMYECTBO  MOJABOJHBIX
COPEBHOBAaHUII C HCIHOJb30BAHUEM THIIEPOKCUYECKUX JbIXATEJIbHBIX
cMeceil, KOTOpble IO TIIOBHIIICHHBIM JaBJICHHEM HEOJIAromnpusTHO
JNEHCTBYIOT Ha OpraHu3M CIIOPTCMEHOB-IaiiBepoB. B cBsi3M ¢ 3THM
BO3pACTaeT aKTyaJbHOCTb ONpEAENeHHsS HMHAWBUAYAIBHOW yCTOWYMBOCTH
JalBEpOB K TOKCUYECKOMY JEMCTBHUIO KHUCJIOPOAA, YTO MOMKET
CYIIECTBEHHO OOJIETYNTh pAacIpeiesieHHe CIOPTCMEHOB II0 IPOQHIIO
CIIOPTHBHOW IEATENFHOCTH, MOBBICUTH Y(P(PEKTUBHOCTD IUIAHHPOBAHUS H
MIPOBEACHUS TPEHUPOBOYHOIO IIpolecca, a TakkKe MpeJoTBPATUTh
aBapHilHbIE Clly4ad MOl BOJOM MyTEM OTCTPAHEHHUSI CHOPTCMEHOB C HU3KOH
TOJIEPAHTHOCTBIO K TMIIEPOKCUU OT MOTPY>KEHUI.

Heab  ucciaemoBanusa. OneHka  yCTOMYMBOCTH  OpraHu3Ma
BOJIOJIA3HBIX CHENMAIMCTOB K TOKCHMYECKOMY AEUCTBHIO KUCJIOPOJAA IIO
ToKasaressiM BapuadenbHOCTH cepaedHoro putma (BCP).

Marepuan u Meroabl. Hamu obcnemoBano 38 310pOBBIX, CpemHHNA
Bo3pacT coctaBuil 23,4+4,1 roma. HemocpeacTBeHHO mepen ceaHCcOM
runepOoapuyeckol  OKCUTeHalUd IPOBOJWINM OOBEKTUBHBIM  OCMOTP
o0cneryeMbIX, MOCIe 4ero MpOU3BOAMIN MATUMUHYTHYIO 3amuck BCP B
IIOKOE B COOTBETCTBHM C TpeOOBaHMSIMH CTaHAApTOB EBpomeiickoro
Kapmmomnormueckoro OoOmectBa. [locme »3Toro aByx oOciemyeMbIx
COBMECTHO C MEIULUHCKUM PaOOTHUKOM pa3MeIlanu CHIs B OapokaMepe,
B KOTOpo#l cozmaBanock masiexHue 0,25 MIla. ATneroB mepeBoaWiIn Ha
JbIXaHUE MEIUIMHCKUM KHUCIOpOJOM. Bpau kaxaele 15 MuHyT
MIPOU3BOINI U3MEPEHUS apTEPUATIBLHOIO AABJICHUS U IyJIbCAa UCIBITYEMBIX,
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OLICHWBAN CYOBCKTHBHBIC M OOBEKTHBHBIC NPU3HAKH TOKCHYECKOTO
neictBus Kuciaopoaa. HemenneHHO NPOW3BOAMICS pacyeT MHHYTHOTO
oobema kpoBooOpamenuss (MOK). B cmydae mnosBieHus :xainoo,
nosiBiieHusl npu3HakoB yBenmueHne MOK, a Taxxke mo ucredeHun 75
MUHYT JBIXaHHUSA KUCIOPOJOM HCIBITYEMbIX BBIBOAWIM M3 OapoKamepsl,
nocje yero npoBoAuiau 3amuch BCP uCHBITYeMBIX elle B Te4eHue 5
MUHYT. AHanu3 pe3ynbTaroB npooaunu Ha IIOBM ¢ npumeneHuem
nporpammHoro obecneuenust Kubios HRV Standard 3.2.0.

Boruncsinu  mokazarenu BpeMeHHOM oOmactu BCP, uacToTHBIE
XapaKTepUCTUKH, HellMHelHble noka3arenu. Cratuctuueckas oOpaboTka
TAHHBIX BBIMOJTHEHA B mporpamme «Statistica 7 for Windows»
(StatSoft.Inc., Tulsa, USA), s cpaBHEHUs IPUMEHSIICS OTHOPAKTOPHBIH
mucriepcuoHbli  aHanmuz ANOVA  (one-way ANOVA) ¢ oueHkoit
3HayuMocTH  pasznuuuid  no  LSD-kpurepuro  dumepa.  Ouenky
KOPPEISILIUOHHOM CBA3M MPOBOAMIN C IIOMOIIBIO KO (UITMEHTa PaHTOBOI
koppensiiun CrmpMeHa.

Pesyabratrel.  Ilo  pesynpraTam  u3MepeHHMs  IapaMeTpoOB
TEeMOJUHAMHUKY HCTIBITYeMBIe OBIIM pa3lesieHbl Ha 3 TPYMIbI, TIe
HEYCTOMYMBBIE K TOKCHYECKOMY JEHCTBHIO KHCIOPOAA BOIIH B IEPBYIO
rpymy (6 yenosek). CriopreMensl ¢ yBenmueHuneM MOK ¢ 46-i o 75-10
MUHYTY BOLUIM B IPYHILy cpenHeycToHumBbIX (13 yenoBek), a aTyieThl, y
KoTopelx yBenmmuenne MOK B TeueHne Bcero oOCHelOBaHHUS HE
PETUCTPHUPOBATIOCH, OBUTH OTHECEHBI B TPYIITY BBICOKOYCTOHUYMBHIX (19
yenoBek). Pesynbratel BCP nmpencrasnensl B Tadbmurie 1.

OcranpHble  mokazarenu  BCP  He  mpoaeMOHCTpHpOBaH
CTaTHCTUYECKH 3HAYMMBIX pasznuuuil. OIHO(MAKTOPHBIN AUCHIEPCHOHHBII
anamm3 pesynbratoB BCP mocne I'BO mokaszan 3Haummeie (p<0,001)
W3MEHEHMs, 10 CPAaBHEHHUIO C MCXOOHBIMM IapaMeTpaMM M ApPYyTrUMHU
rpynnamMy JaidBepoB B MEPBOHM rpymnne (HEYCTOWYMBBIX), IUISI KOTOPBIX
OBUTH XapaKTEPHBI: MOBBIICHUE CPEIHEH aOCOIIOTHON MOIITHOCTH CIIEKTpa
VLF (Mm¢®) u ortHocurensHoii  Mommoctd VLFE (%) mocre
runepbapudeckoil oxcureHanuu (tabna. 1). MaremMaTuko-CTaTUCTHYCCKUIN
aHamu3 TO0Ka3ajl CpeIHIO OTpUlaTenbHylo 3Hauumyio (p < 0,05)
KoppersiuonHyto cBsi3b (-0,70 <1 <-0,30) mony4eHHBIX aOCONIOTHBIX H
OTHOCHTENBHEIX pe3ynbratoB BCP (VLF (mc?), VLF, %) ¢ KIMHH4eCKUME
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MpU3HAKAMH TOKCHYECKOTO MICHCTBHSA KHCIOpoxa Ha opram3M. [log
BO3/ICHCTBUEM  THIEPOAPUYECKOr0  KHCIOPONA  PETHCTPUPOBAIIKCH
3HaunmMble (p < 0,05) paznmums npu anammze Mean HR, SNS index wu
pNN50%, xapakTepusyronecss OOMHUM TPEHIOM K CHIDKCHHIO CPEIHUX
3HAYEHUH W OOpATHO IPOMOPIMOHATIBHBIM YBEIMYCHHEM TOKa3aTenel
PNS index u Mean RR. 3nauenus nokazateneir SD2, Alpha2 moctoBepHO
(p <0,05) BBIpOCI B MEpBOI Ipynne W HE H3MEHIINCH BO BTOPOH H

TpeTbel rpynmax.

Ta6auna 1 — Cpennue 3nauenns nmokasareneit BCP Bogona3os mo u mocie
BO3JICHCTBUS TUTIEPOAPHUUECKOTO KHCIOPO/Ia B 3aBUCHMOCTH OT
YCTOWYMBOCTH K TOKCUYECKOMY JIEHCTBUIO KHCIIOPO/Ia

gCTORHAY I'pynma Ne 1 I'pynma Ne 2 I'pynma Ne 3
Moxazard o 'bBO nociae 'O 1o 'O nocie 'O 1o 'O nocie 'O
(\;ch) 38,91+24,00 | 390,17+24,00™ | 55,13+16,30 | 56,44+16,30 | 72,06+13,48 | 65,85+13,48
VLF% 3,96+0,64 | 29,21+6,46™ | 8,26%1,45 6,53+1,21 7,40£1,30 6,39+0,66
HF log 5,22+0,28 4,34+0,57" 5,25+0,19 533+0,14 523+0,15 5,24+0,20
HF (n.u.) | 26,73£6,57 | 12,84+538" | 34,92+4,63 | 33,06£3,98 | 31,11z4,41 | 33,1124,69
LE(m.u) | 73,17£6,54 | 87,13+538" | 65,04£4,63 | 66,90£3,99 | 68,85:442 | 66,85+4,69
SNS .
index 0,82£0,29 | 0,004+0,354 | 1,38+0,26 0,27£0,16 0,39+0,19 | -0,169+0,14
PNS . .
index -0,8240,16 | -0,19+0,31 -0,94+0,19 | -0,02+0,14 -0,300,15 0,31+0,10
5)1/3\15 0 4,74+1,04 4,18+4,18 3,13+0,76 6,62+1,16" 5,86+0,83 8,94+0,99"
Mean HR| 70,56+2,41 | 60,47+4,18" | 72,25+2,72 | 59,72+1,57" | 63,90+2,01 | 56,57+1,08
Mean RR | 855,47+30,54 | 1017,02+72,32" | 846,93+£37,17 | 1013,45+28,44" | 955,04+28,90 | 1067,60+20,62"
SDI1 17,35£0,76 | 1621+1,47 | 15,00£0,81 | 18,09+1,03° | 18,30£0,74 | 20,40+0,92"
SD2 45,80£6,24 | 4920+2,37" | 3595£1,73 | 35,56+1,88 | 39,66+1,81 | 39,49+2,50
Alphal | 1,26£0,10 1,36:0,07 1,23+0,05 1,12+0,06" 1,14+0,05 1,08+0,06"
Alpha2 | 0,2840,03 0,47+0,03" 0,35+0,02 0,29+0,02 0,28+0,01 0,25+0,01
SampEn | 1,31%0,18 1,05+0,16" 1,39+0,09 1,50+0,12 1,530,07 1,52+0,08

IIpumeyanue: *p<0,05u** p<0,001 tocTroBepHOCTH Pa3IMUMil IPH CPABHEHUH
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BuiBoabl. Onpenenensl ¢ BBICOKOW H0cToBepHOCTHIO (p < 0,001) TpH
Haubonee 3HAYMMBIX OCHOBHBIX mpmsHaka (VLF (mc?), VLF (%) u
Alpha 2), KOTOpBIE o0agaroT YMEPEHHOI OTpHULIATEIBHOMN
koppensiuonHoit cBsizplo (-0,70 <1 <-0,30) ¢ ypoBHEM YCTOWYMBOCTH
BOJIOJIa30B K TOKCHUYECKOMY NEHCTBHIO KHUCIOpOAa. AHAIMU3 Pe3ybTaToB
MPOJIEMOHCTPUPOBAT YMEPEHHYIO KOPPEILIUOHHYIO CBSI3b IOKa3aTenei
BCP ¢ mpusHakaMu TOKCHYECKOro AEHCTBHUS KHUCIOPOJAa Ha OPTraHu3M
Bogona3zoB. AHamu3 BCP pexomenayercs mist mocroBeproit (p < 0,05)
JIUAarHOCTUKH  WHAWBUAYalbHOW  YCTOHYMBOCTH  OpraHm3Ma K
TOKCHYECKOMY IEHUCTBHIO KHCIOPOLIA.

CHHCOK MCN0JIb30BAHHBIX HCTOYHHKOB:

1. IlpuMeHeHHE METOIUKH aHANN3A BapraOeIbHOCTH CEPIACYHOTO PUTMA
IUIS OTIpeNleNIeHUs] UHAUBHUIYaJIbHON YCTOMYMBOCTH K TOKCHUYECKOMY
neiicteuto  kucnopoga  /  A. C. Camoitno,  P. B. Hukonos,
B. U. TlycroBoiit, M. C. KimtounukoB // CrnopTuBHas MeIUIHA:
Hayka u npaktuka. — 2020. — T. 10. — Ne 3. — C. 73-80.

2. Ilatent Ne 2417788 C1 Poccuiickas ®enepamms, MIIK A61G 10/02,
A61B 5/026. Crioco0 omnpeeneHust CTENIEHH YCTOMINBOCTH YEI0BEKa
K runepokcuueckoil rumoxcuum: Ne  2009140796/14:  3asBi.
03.11.2009: omy6n. 10.05.2011 / A.IO. lluros, B. H. Kynemos,
b. JI. Makees; 3asiButens [lIutoB Apcenuii FOpbeBuu.

3. Autonomic nervous activity and stress hormones induced by
hyperbaric saturation diving / K. Hirayanagi, K. Nakabayashi,
K. Okonogi, H. Ohiwa // Undersea Hyperb. Med. — 2003. — V. 30. —
Ne 1. —P. 47-55.

4. CNS function and dysfunction during exposure to hyperbaric oxygen
in operational and clinical settings / G. E. Ciarlone, C. M. Hinojo,
N. M. Stavitzski, J. B. Dean // Redox Biology. — 2019. — Ne 27. —
Article: 101159.

5. Autonomic mechanisms of bradicardia during nitrox exposure at 3
atmospheres absolute in humans / F. Yamazaki, F. Wada, K. Nagaya
[et al.] // Aviat. Space Environ. Med. — 2003. — V. 74. — Ne 6. —
P. 643-648.
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10.

11.

12.

CwmonuH, B. B. BogonasHble Ciycku U X MEAMIIMHCKOE 0OecIieueHue
/ B. B. Cmonun, I'. M. Cokonos, b. H. IlaBioB. — u3a. mepepad. u
o1, — Mocksa: «CnoBoy, 2015. — 608 c.

Advances in heart rate variability signal analysis: joint position
statement by the e-Cardiology ESC Working Group and the European
Heart Rhythm Association co-endorsed by the Asia Pacific Heart
Rhythm Society / R. Sassi, S. Cerutti, F. Lombardi [et al.] // Europace.
—2015.-V.17.—-P. 1341-1353.

Kubios HRV Version 3.3 — User’s Guide / M. P. Tarvainen,
J. Lipponen, J. P. Niskanen, P. Ranta-Aho. — Kuopio: University of
Eastern Finland, 2019. — 40 p.

baesckuii, P. M. AnHamu3 BapuaOelIbHOCTH CEpACYHOTO pHUTMA:
(DU3UONIOTUYECKIE OCHOBBI W OCHOBHBIE METOMABI IPOBEACHUS /
P. M. Baesckuid, A. I'. Uepnukosa // Cardiometry. — 2017. — Ne 10. —
C. 66-76.

Shaffer, F. An overview of heart rate variability metrics and norms /
F. Shaffer, J. P. Ginsberg // Frontiers in Public Health. —2017. — V. 5.
— Article: 258.

CroxHasi CTpyKTypa U HeluHeWHoe mosefeHue very low frequency
BapnaOeNbHOCTH PUTMA CEpIIla: MOJENN aHAM3a W TPAKTHIECKHE
TIPIITOKECHUS / A. H. ®nefimman, T. B. Kopabnuna,
C. A. IlerpoBckwuii, 1. JI. MapTteiHOB // V3BecTnst BHICHIMX y4eOHBIX
3aBeAeHu. [Ipuknaanas HenuHelHas nuHamuka. — 2014. — T. 22. —
Ne 1. - C. 55-70.

XacnekoBa, H.b. Perymsanus BapHaTHBHOCTM pUTMa cepaua y
3I0POBBIX W OONBHBIX C MCUXOTCHHOW M OPTaHUYECKOW MaTOJIOTHUEH
Mo3ra: jguc. IokT. med. Hayk (03.00.12) / Xacmekoa Humna
Bbopucosna. — Mocksa, 1996. — 236 c.
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BJMUSIHUE NOBTOPHBIX IIIT/KT UCCJIEJOBAHUI
U COYETAHHBIX ®PAKTOPOB PUCKA HA CMEPTHOCTD
OT 3JJOKAYECTBEHHBIX HOBOOBPA3OBAHMI CPEIH
HACEJIEHUSI TOPOJIA ATOMHOM NPOMBIIIJIEHHOCTH
O3EPCK

M.B. Ocunos, M.D. CoKOJIbHUKOB

@I'FYH IOYpUF® ®MBA Poccuu, 2. O3épck, PD

AKTYaJIbHOCTb. [To3uTpoHHO-3MUCCHOHHAS KOMITBIOTEpHAs
tomorpadust (IIDT/KT) nanboee mupoko IPUMEHSIETCS] B OHKOJIOTHH JUIS
H3y4YeHUs] pacpOCTPaHEHHOCTH M CTAAMPOBAHUS OITyXOJIEBOIO IIpoLecca,
U COINPOBOXIAETCS KOMOMHHPOBAHHBIM BO3JCHCTBHEM Ha MAalMeHTa
MOHHU3UPYIOLIETO W3ITy4eHust oT BBEJICHUS B OpraHu3M
pamuogpapmnpenapata (POII) u BHEMIHETO PEHTIEHOBCKOTO H3ITYyYCHHS
kommbioTepHoro Tomorpagda (KT). KomOuHamms JBYX WMCTOYHHKOB
pamuarrionHoro Bo3zzaevictBus npu [IDT/KT mo3BossieT CyIIEeCTBEHHO
YIy4IIUTh JOUArHOCTHYECKHE pEe3ylbTaThl, OJHAKO BMECTE C JTHUM
MOBBIIIAEGTCS. U ypOBeHb OOiyueHHs mnanueHta. CpenHss oxuzaemas
BelnuuHa 3G (GEeKTUBHON 10361 00nydenus (3/1) nmpu MpoBeIeHUH OJTHOTO
ucciegoBanus [IDT/KT mo mpoTokosly «BCE TeNO» COCTaBISET MOpsAKa
15-25 m3s.

XpOHUYECKOE BO3JEHCTBHE TEXHOTEHHOTO H3JIyYEHHs, XapaKTepHOe
JUTsl HACEJIEHUSI TOPO/I0B ATOMHOM IPOMBILUIEHHOCTH U IEPCOHAIIA SJEPHO-
MPOMBIIIJIEHHOTO  KOMIUIEKCA, SBJIAETCS BaXXHBIM  aclleKTOM  IIpH
MOHHUTOPHHIE COCTOSIHUS 370POBbsS JAaHHOW Ipymnmsl Jull. B couetanuu c
Ha3HA4YE€HUEM JIy4€BOIl M XUMHOTEpPANUH, JAONOIHUTENBHBIMU 3U301aMU
JUAarHOCTUYECKOro oOmydyeHus: mpu mpoBefeHud MmoBTOpHBIX [IDT/KT wu
pytunabix KT-uccrnemoBanuii, yka3aHHbI (akTop pHUCKA MOXKET
YBEIIMYMBATh  BEPOSATHOCTh  Pa3BUTHS  OTAAICHHBIX  3(PQEeKToB,
YXyOIAIOMUX IPOTHO3 JOXKUATHS 00CIICIOBAHHEIX.

OneHka MOTEHUHUAIBHBIX PHUCKOB Ui 3J0POBbS MAIMEHTOB IMpH
npoeaeHnu [IDT/KT menecoobpaszHa B HeNsIX 00OCHOBaHUS TPOBEICHHUS
nponenypsl [IDT/KT u mocienyromeil onTUMHU3aMKA YPOBHEH JIydeBOM
Harpy3KkH Ipy MPOBEAECHUH PEHTI€HOPAINOIOTHUECKUX UCCIIEIOBAaHUM.
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Martepuan u  MeToAbl. ONHUJIEMHOIOIMYECKOE HCCIIEJOBAaHUE
MPOBEICHO PETPOCIEKTHBHO KOTOPTHBIM MetonoM. WHdopmamums o
xuTensix O38pCKOro TropojCcKoro okpyra, obcienoBanHbix B [1DT-nienTpe
YenstOMHCKOTO 00JIaCTHOTO KIMHIMYECKOTO IIEHTPa OHKOJIOTHH U SIEPHOU
MeJMLUHBI, OblIa coOpaHa 3a mepuoa ¢ MoMeHTa BHenpeHus [1OT B
KIMHUYecKyro mpaktuky B 2010 romy. Jlata okoHwWaHuWs mieproaa
HaOmonenust 31 pmexabpst 2022 roma. Ilpomecc cbopa, Bepupuranuu
JaHHBIX W KPUTEPUU BKIIOYEHUS B KOTOPTY ONMCaHbl B IpPENbIIYyLIEM
uccaenoBanuu [1].

[IpoananmuszupoBana wHOpMAaIUs O BO3pacTe IAIMEHTa Ha JaTy
WCCIICJIOBAHUS, CTaJWU 3JI0KAa4eCTBEHHOTO HOBooOpazoBanus (3HO),
konmyectBe BhIMOMHEHHBIX [IDT/KT w cymmapHOi J03e 3a Kaxzoe
HCCIIeZIOBaHUe, KojuuyecTBe JomnonHuTenbHbIXx KT-uccnenoBanuit [2],
Ha3HA4YCHUHU XUMHUO- U Hy‘leBOﬁ TCpanuun, )KUBHCHHOM CTAaTyCC U IMPpUINHAX
cmeptu. IlpoBeneHa upeHTUHUKANUS UL, BKIIOYEHHBIX B HCCICAYEMYIO
KoropTy, B peructpe mepcoHama [10O «Masik» [3] ana yuéra Hammaus
MPEIIECTBYIONIEr0 KOHTaKkTa C BO3IEHCTBHEM MPOM3BOJICTBEHHOTO
W3ITY4YCHHUS.

T'unote3oli, TecTupyeMOd B MOAENM, SBIIOCH pPa3lddue B
mokazarene cmeprHoctn oT 3HO cpemm nun, TOABEpraBIINXCS
BO3JICHCTBUIO IMarHOCTUYECKOTO M3ITydeHus rpu nosropueix [I9T/KT, o
CPaBHEHHIO C OOCIICZIOBAHHBIMH OJIHOKPATHO, C YYETOM JOpyrux (hakTopoB
pUCKa pagMAllMOHHOW W HepagualuoOHHOW mnpuponabl. MaTeMaTuyeckoe
MOJCTTPOBAaHNE CBS3M M3YJaeMbIX (AKTOPOB pHCKA C H3MECHEHHEM
TOJIOBOTO IMOKa3aTelsi CMEPTHOCTH BBINOJIHSIIOCH IPU MOMOLIM PETPECCUU
ITyaccona. CTaTUCTHUECKUM KpPUTEpUEM AJISA OLEHKU pa3iauuuil sBisics
Xwu-kBanpar [lupcona. Paznuuus cumramuchs 3HaunMbiMH 1ipu p<0,05 Ha
YPOBHE JJOBEPUTEIbHOM BeposTHOCTH 95%.

PesyabTaThl u  oOcy:kaenme. B pesyiabTare MpoBEeIEHHOTO
HaOmoeHnst 3a koroptoit Ha 31 nmexabps 2022 r. cpenHee KOIMUYECTBO
BeinostHeHHBIX [I9T/KT Ha 1 mamuwenrta coctaBwio 1,8 (Makcumym 12
WCCIICZIOBAHMIT), CPEAHAA ATUTENBbHOCTh HAaOMIOeHHsl cocTaBuia 3,5 roja
(makcumym 11 ner), mona ymepmux B koropre 68,9% (3 Hux 93%
cmepreit ot 3HO), S5-nmetHsis BbDKMBaeMOcTb cocTaBmia 29,5%. Homns
nepconana [10 «Masix» B koropre cocraBuia 21,1%.
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Bo3zgeiictBue  MOHM3UPYIOLIETO  M3JIYyYEHHS HpPHU  IPOBEACHUU
noBropubix [I9T/KT B moze ot 41,2 mo 420,8 M3B, B KpaTKOCPOUHOM
MEepUOJE CpelHEeH [IMTENBHOCTBIO 3,5 Troja He YXyJUlalo IPOrHO3
JOXKUTHSA JUIS OHKoJorrdeckux 6ombHBIX (OP 0,88; p < 0,01). OcHOBHBIMU
HEpaJUallMOHHBIMU (aKTOpaMHU PHUCKA, CBSI3aHHBIMH C IIOBBILIEHHOM
BEPOSATHOCTBIO HACTYIUICHUS JIeTaJbHOTO Hcxoaa no npuuuHe 3HO cpenun
nun, obcnenoBanHbX Ha [I9T/KT, aBIsuINCh BO3pacT MAallMeHTa Ha JAaTy
niepBoro uccienoanus (OP 1,25; p <0,001) u cTamus 3110Ka4eCTBEHHOTO
HoBooOpaszoBanus (OP 1,42; p <0,0001).

Hamuume y  oOcnemoBaHHBIX B~ aHaMHE3e  KOHTAakTa  C
poeCCHOHANTBHBIM PaIUAllMOHHBIM BO3/JCHCTBHEM BCIEACTBUE PabOTHI
Ha IO «Masik» sBisieTcss (aKTOpOM PHCKA, CTaTHCTHUECKH HE3HAUYUMO
yxynmaomum nporuo3 goxutus (OP 1,16; p <0,4), uyTo He MO3BOJSET
MOJTHOCTBI0 ~ UCKJIIOYUTHh  BIUSHHE  XPOHHYECKOTO  PAaTUAIMOHHOTO
BO3JICHCTBUS, U TpeOyeT paclIMpeHus meproaa HaOIroAeHUS, YBETUIEHUS
00bEMa BBIOOPKH | y4éTa 103 MPO(HECCHOHATLHOTO OOTYYCHUS U BIIMSHUS
Opyrux (akTopoB PHCKa, B YACTHOCTH, KyPEHHUSI.

[Tonmy4yeHHBIE OIICHKH pHCKAa JUISI KOMOMHHPOBAaHHOTO XHMHO- H
nyyeBoro Jjeuenus (OP 1,8; p<0,02) orpaxaroT Hajiuuue 3HAYUMOMN
KOPpEJIALIMOHHON CBfA3M, OJHAKO HE YKa3blBalOT Ha HAINPaBJICHHOCTb
MIPUYMHHO-CJIEJCTBEHHOTO B3aUMOAEUCTBHUS, B CBSI3M C 4YeM JaHHBIH
BOTIPOC SABISIETCA TPEIMETOM JUIsl JlabHeliero, OoJiee JETalbHOTO,
H3yYEHUS.

BriBoasbl. [loBTOpHBIE 00CIEI0BAaHHS OHKOJIOTHYECKUX MTAIIMEHTOB HA
[IOT/KT, compoBoxaaromuecs: BO3AeHCTBUEM 1036l 00myueHus: oT 40 1o
400 M3B, B KpaTKOCPOYHOM IIE€PHUOJE HE IPUBOAAT K YBEIMUCHUIO
CMEPTHOCTH OT OHKOJIOTHYECKHX 3a0oieBaHHi. OCHOBHBIMH (DaKTOpaMH
pHUCKa, BIMSIOLMMM Ha IPOTHO3 JOXKUTHS, SBISIFOTCS BO3pacT Ha Jary
mpoBeacHus uccaenoBanus I[IDT/KT w  craguss 3710Ka4eCTBEHHOTO
HOBOOOpa30BaHMUS.

CHHCOK UCI0/1b30BAHHBIX MCTOYHUKOB:

1. PET-CT and Occupational Exposure in Oncological Patients /

M. V. Osipov, A.V.Vazhenin, A. I Kuznetsova [et al.] //

SciMedicine Journal. —2020. — V. 2. — Ne 2. — P. 63-69.
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2.  CBUIETENBCTBO O TOCYJAApCTBCHHOW perucTpanmuu 0a3bl JaHHBIX
Ne 2020622807 Poccwuiickas ®denepanusi. Baza JTAHHBIX
KOMITBIOTEpHOH ToMmorpaduu HaceneHus I. O3épck ("Peructp KT"):
Ne 2020622687:  zasBn.  14.12.2020: omy6m.  24.12.2020 /
M. B. OcunoB, M. D. CokonpaukoB, E.Il. ®oMuH; 3asBUTEIB
®denepanbHOe TOCYIAPCTBEHHOE YHUTapHOe mpennpustue HOxHO-
VYpanbckuif ~ MHCTHTYT  Ouodusuku  DenepaqbHOTO  MEIUKO-
ouonornyeckoro areHrctea (OPI'YIT IOYpUBD).

3.  Menuko-103UMETPUUECKHIA PETHCTP TMEpCOHANIA MPOU3BOJCTBEHHOTO

00BeIMHEHNS "Mask": COCTOSIHHUE u MIEPCTIEKTUBBI /
M. O. CokonsaukoB, H.P. Kabuposa, II. B. Oxarenko [u ap.] //
Bomnpockl pammanuonHoi Oe3omacHoctd. — 2023. — Ne 3 (111). —
C. 42-55.

NEPCHEKTHUBBI MPOBEJEHUS SITUJTEMUOJIOTHYECKOI'O
HCCJIEJOBAHUSA OTJAJEHHBIX NOCJIEACTBUI
IAHJEMMHU COVID-19 CPEJIU HACEJIEHUSA IT'OPOJIA
ATOMHOM TIPOMBIIIJIEHHOCTH O3EPCK

M.B. Ocuros', E.JI. Makanosa®, 1.B. ]J_II/IpsieB2

" ®IrBYH IOYpHUE® ®MBA Poccuu, 2. O3épck, PO
2@IBy3 LT'ud Ne 71 ®MBA Poccuu, 2. O3épck, PD

B nepuon ¢ 2020 nmo 2023 roxbl HaceneHue 3eMIIU CTOJIKHYJIOCH C
r100anbHOM Yrpo30d, BBI3BAaHHON MNaHIEMHYECKUM PACIPOCTPAHEHUEM
HOBOH KopoHaBupycHo# nHpekiun SARS-Cov-2, koTopas yHeca KU3HH
Oonee 6,9 MWUIMOHOB 4enoBeK HO BceMy Mupy. B Poccum ¢ Hauama
pacnpoctpaneHust SARS-Cov-2 0b1I0 BbIsIBIEHO Oojiee 22 MUIUIMOHOB
Clly4aeB 3apaxkeHus, ¥ ycTaHoByieHO 400 ThICSY MOATBEPKIEHHBIX CIIy4acB
cMmepTu B pesyipraTte 3a0omeBanns COVID-19. CormacHo ornenkam BO3,
Ha HACTOAMMH MOMEHT CHUTyalus CTaOWIM3MPOBaHa, HO HEJb3d
MOJHOCTBIO HCKIIOYaTh BCPOATHOCTL BO3HUKHOBCHUSA JIIUACMUYCCKUX
BCITBIIICK B Oy yIIIEM.

MOHHTOPHHT COCTOSIHHSI 3IOpOBBSI HACENCHUS TOPOIOB aTOMHOU
MIPOMBILIJIEHHOCTH SBJISIETCS OAHOM M3 NMPUOPUTETHBIX 3a/lad B paMKax
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BBITIOJTHEHUS MeponpusitTiii DenepaibHOM 1eNeBOM MPOTpaMMbIl B 00J1aCTH
obecrieuenust sifiepHO W paamanuoHHoW OezomacHoctu (PIIIT SPH) Ha
2016-2020 ronpl, u Ha nepuoA a0 2035 roga. OueHka cOCTOSIHUSI 3A0POBbS
JaHHOW KATCTOPHUU JIWI] B YCIOBHSX ITaHAEMHH IPEACTaBIsET coOOH
0co0yI0 3a/auy B CBA3M C HAJIMYHMEM JOTOJHUTENbHBIX (DAaKTOPOB pHUCKa
3I0pPOBbI0, TaKMX KaK BO3JEHCTBUE IMPOU3BOACTBEHHOTO OOIy4YeHHA Y
MepcoHala paIualliOHHO-OMACHBIX PEAPHATHH.

[To maHHBIM HammMx ucciegoBaHuii [1, 2] mangemus 3a0oJieBaHUSA
COVID-19 obycnoBuiia CTaTHCTUYECKH 3HAYUMBIA POCT H30BITOUHOMN
CMEPTHOCTH OT BCEX MPUYMH cpeau HaceneHus O3EPCKOro ropoiCcKoro
okpyra. JlokazaHo, 4TO XpPOHHWYECKOE BO3AEUCTBHE IMPOU3BOJCTBEHHOTO
O0JTydeHUS] TIPUBOAUT K PA3BUTHIO HEOJATONPUSTHBIX ITOCIEICTBHN IS
30pOBbsl PaOOTHUKOB, 3aHATHIX BO BpEAHBIX M (WJIM) ONACHBIX
MPOMU3BOACTBECHHBIX YCJIOBUAX Tpyda, 4YTO BbIPpAXaCcTCd B Pa3BUTHU
cToxacTudeckux d(¢dekToB (37T0KaYECTBEHHBIX HOBOOOpa30BaHWU W
HACJICJICTBEHHBIX HapymieHui) [3]. MoxXHO Tpesrnonarate, 4T0 BIMSHHUE
HOBOH KOPOHAaBUPYCHON MH(EKINH ABISAETCA JOMOTHUTEIBHBIM (PaKTOPOM
pucka, YyXyAIIarOIIUM I[I0Ka3aTeJd 340pOBbs JIHULl, HAaXOJAUBIIUXCSA B
KOHTAaKTE C MMPONU3BOACTBECHHBIM O6Hy‘leHI/IeM.

[Ipoweqmas  maHAeMus  I[OCTaBWIa  MHUPOBYIO Hay4HYIO
OOIIECTBEHHOCTh Mepell MHOTMMHU BONPOCAMHU: Kak IEpPEeHEecEHHOe
3aboneBanne COVID-19 MoxeT NOBIUATE HA COCTOSIHHUE 3I0POBBS
MAIMEeHTOB ¢ TedeHueM BpeMeHu? Kak n3meHurcs TpeHx 3ab0sieBaeMOCTH
U CMEpPTHOCTM OT BCEX IPUYMH, B TOM UHUCIE OHKOJIOTHYECKUX
3a00JeBaHUM, CPEeu HACEIEeHUS TOpPOAOB aTOMHOW MPOMBILIUIEHHOCTH H
nepcoHaia HpeﬂHpI/IHTI/Iﬁ AACPHO-TIPOMBIIIIJICHHOT'O KOMILJICKCa B
OTNIaJIEHHBIN TIEPUO/T TIOCTIE Havaa MaHAeMUH?

BBICOKO aKkTyaspHBIMH Ui PaOOTHHKOB 3APABOOXPAHEHHS U
CHEIMAJIUCTOB IO paJuallMOHHON ©0e30IacHOCTH SBJSIOTCS BOIPOCH,
KaKOBbl 3aKOHOMEPHOCTH TMPOTEKAaHUS TMATOJOTHYECKUX TMPOIECCOB,
oOycnoBneHHbIX 3aboneBanneM COVID-19 B opraHu3me NanueHTOB,
HMEIOIIMX B aHaMHe3e NpoQecCHOHATIbHOE PaJuallMOHHOE BO37eCTBUE?
Bymer mum wnabmiomatbcs Moaudukamms SPQPekTa OT COBMECTHOTO
Bo3/leiicTBUSL  JaHHBIX (akTopoB pucka? Kak Oyzmer pasmuuaTbes
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BEIPKCHHOCTh TIOCIICACTBHN TIepeHECEHHOTO 3a00JICBaHUS CpEAd JIWIL,
00ITy4eHHBIX B BBICOKHX J103aX?

[Tonmy4ynTh OTBETHI HA STH M JIPYT'HE BOMPOCHI MO3BOJIUT MPOBEICHHUE
SNUJIEMHOJIOIMYECKOIO  HCCJIEOBAaHUS C  JUIMTENIBHBIM  NIEPUOIOM
HAOIOACHUSA, B KOTOPOM OyAyT AETalbHO OXapaKTepHU30BaHbl (PAKTOPHI
PHUCKa 37I0POBBIO, CB3aHHBIE C HAJMUUEM XPOHHUYECKOTO PaJualliOHHOIO
Bo3aeicTBUs, 3aboneBaemMocTeio COVID-19, u cBA3aHHBIE C HHMH
MOTeHIUANBHEIE 3P deKTsl. [IpoBeneHre Takoro ucciaeJOBaHUs BO3MOKHO
npu coBMecTHOM coTpyanudectse @PI'BYH «OxHo-Ypanbckuil HHCTUTYT
onodpmukny u OI'BY3 «llenrp I'mrmensr um smupemuomorau Ne 71»
®MBA Poccun.

CIHCOK HCII0/Ib30BAHHBIX MCTOYHUKOB:

1. Ocumos, M. B. Onenka BrnusHust nangemunn COVID-19 Ha o0mryro
cMepTHOCTh B O3epckoM ropojckom okpyre / M. B. Ocurios,

B. A. CokonoBa, A.C.KymnHup // MeauuHa 3KCTpeMalbHBIX

cutyanuit. — 2022. — T. 24. — Ne 2. — C. 74-80.

2. Osipov, M.V. Assessment of COVID-19 pandemic-related
detrimental impact on the population of nuclear city: Two-year results

/ M. V. Osipov, E. P. Fomin // Russian Open Medical Journal. — 2023.

— V. 12. —Article: e0101.

3. Cancer mortality risk among workers at the Mayak nuclear complex /

N. S. Shilnikova, D. L. Preston, E. Ron [et al.] / Radiat Res. — 2003. —

V. 159.-P. 787-798.

JUHAMMUMKA NOTPEBHOCTH B JIEYUEHUU U
PEABMJINTALIAU MAIIMEHTOB C PAKOM
MOJIOYHOW KEJIE3bI

H.A. Ilamenko, B.d. Kazakos
@I'BY I'HL] ®MBL] um. A.U. Bypnasana ®MBA Poccuu, 2. Mockea, P®

31moKauecTBEeHHbIE HOBOOOPA30BaHHUA SIBIIAIOTCA OJHOM W3 CaMbIX
pacnpocTpaH€HHBIX TMPUYHMH 3a00JIEBa€MOCTH U CMEPTHOCTH B MHUpPE U B
Poccuiickoii denepanuu; OIHMM U3 HauWOOJEE YACTO BCTPEHAIOIIUXCS
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OHKOJIOTHYECKHX 3a00JICBaHUH SBISCTCS paKk MOJIOYHOM Jkene3bl. Jleuenue
W peaOUIUTAIUS STHX MAIUEHTOB MPEACTABISAIOT COOOU BaXKHYIO MEIHMKO-
COLIMANIBHYIO Mpo0iieMy, KoTopas TpeOyeT TMOHHMAaHUS CTPYKTYpBI
3a00JIcBaHMs, TIEPCIICKTUB PAa3BUTHS Ipollecca M IUIAHUPOBAHMS
OpraHu3aIuy MEIUIUHCKOM MOMOIIY B OYIyIIEM.

Lenpb uccieoBaHus: MTPOAHATHU3UPOBATh JUHAMHUKY MOTPEOHOCTH B
JIEYeHUN M PeadMIUTALMU IallMEeHTOB C pPaKkoOM MOJIOYHOHM JKene3bl B
Poccwuiickoit @eaeparmu B nepuon ¢ 2019 no 2022 rr.

Martepuaal u MeTOAbl HCCAeAOBaHHA. [IpoaHaM3MPOBaHBI
craTucTHdeckne naaHHeie 3a nepuox 2019-2022 1T W3 eXKETrOAHBIX
craTuCcTHUeCKuX cOopHUKOB Poccrara, MHUOW wum. ILA. l'epuena —
¢wmana ®I'BY «<HMUIL] pagronorumny.

Pe3yabTaThl HCcIe10BaHNS.

B 2019 roxy 3aboneBaeMoCTh pakoM MOIOUYHOH xene3sl (Ha 100 000
HaceneHus1) cocTtapisiia 44,3 ciydaes, B 2022 rogy — 52,6. KonmuuectBo
BeIsIBIEHHBIX ciaydaeB Ha 100 000 nHacenenmss B mepuonx 2019-2022
BbIpocyio Ha 18,7%; u3 nux c I cragueit — Beipocio Ha 2,5%, co Il cragueit
— ynano Ha 0,4 %, c¢ Il cragueit — ynano na 2,2%, c IV cragueit —
BbIpocio Ha 0,4%. (Tabnuua 1)

Tabuuna 1 — [Toka3aTenu JUarHOCTUKY paKa MOJIOUHOM JK€JIe3bl,
BbIsiBIIeHHOTO B 2019-2022 rT.

2019 2020 2021 2022
iﬁ;ﬁ“&g;powm ¢ JMATHOSOM | 73 366 64 308 69054 | 75789
BroepBeie  BBUSIBICHHBIC — CIIydYau
3a00JI€BaHMSI (Ha 100 000 443 47,5 47,7 52,6
HACEJICHUSI)

W3 vux nmenu craauto 3adonesanus (%)

I 27,8 26,9 27,7 30,3
I 439 44,7 44,8 43,5
111 20,2 19,6 19,0 18,0
v 7,5 8,1 8,1 7,9
HE YCTAHOBJICHO 0,5 0,7 0,4 0,4
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Jons manueHToB, 3aKOHYMBIINX paJUKAIFHOC JICUCHHE B MEPHOJ
2019-2022 rr, ymenpmunace Ha 7,4%; [ONS TAIUMEHTOB, KOTOPHIC
MoJTy4asu JieueHue 0omee roaa — Bepocna Ha 5,3% (Tabnuna 2).

PanukansHOe JeueHNE TOMBKO XUPYyprudeckum metoqom B 2022 roay
nony4yuiio Ha 3,6% marnueHToB Oonbine, 4eM B 2019, uto, mo-BUANMOMY,
CBSI3aHO C YBEIWYCHHEM UHCIA CIyYaeB PAHHETO BBIBICHHS paka
MOJIOYHOH >KEJe3bl.

KoMmOuHIpOBaHHOE MITH KOMIDIEKCHOE JICUEHHE 33 YKa3aHHBIH MEPHOJT
MoTpeOOBAIOCH MEHBIIEMY IIPOICHTY IAaIeHToB — Ha 3,7%, TeM He
MeHee, MO TAlNCHTOB, HYXIAIOUIMXCS B CJIOXXHOM JICUCHHH, IIO-
IpexXHeMy cocTaBisieT 6onee 60% OT umcna MOTyYaOMIUX JICUCHUE IO
MOBOIY paKa MOJIOUHOH KeJIe3bl.

Tabauua 2 — [TokazaTenu Je4eHus: paka MOJIOYHOM JKeJe3bl, BRISIBICHHOTO
B 2019-2022 rT.

2019 2020 2021 2022
3aperucTpupoBaHO € JAMATHO30M
73 366 64 308 69 054 75 789
PMXK (uem)
BriepBbie  BBISBICHHBIE  CiIydan
3a00I€BaHMSI (Ha 100 000 | 44,3 47,5 47,7 52,6

HaCeJICHUsT)

Uucno PMIK, BBISBICHHBIX B OTYETHOM IOy, PaAUKaIbHOE JIeueHHE KOTOPHIX (%)

3aKOHUYCHO B TEKYIIEM IOy 61,8 57,1 54,8 54,4
OyZeT MPOoA0IKEHO 22,7 25,5 27,5 28,0
TOJILKO XUPYPrHYECKOE JICUCHHE 33,6 354 36,2 37,2
KOMOMHHUP. WM KOMILI. JICYEHHE 66,3 64,5 63,8 62,6

C yu€TOM ANUTETHHOCTH JICUEHHUS, pACTIPOCTPAHEHHOCTH 3a00IeBaHUS
pactér. B 2019 romy pacnpocTpaHEHHOCTH paka MOJOYHOM >KEe3bl Ha
100 000 nacenenus B Poccum cocraBmnsna 489,8, B 2020 — 501,6, B 2021 —
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511,2, B 2022 — 526,4. Takum ob6pasom B miepuon ¢ 2019 mo 2022 roxsr
pactpoctpan€HHOCTH BEIpocia Ha 7,4%. (Tabmwma 3)

Ta6auua 3 — [TokazaTenu pacnpocTpaHEHHOCTH paKka MOJIOYHOM Kee3bl
2019-2022 rr.

2019 2020 2021 2022

Pacmpoctpanéarnocts PMXK Ha
489,8 501,6 511,2 526,4
100 000 HaceneHus

CornacHo JeMCTBYIOIUM KIMHUYECKUM peKoMeHaanusM Munsnpasa
Poccun Ne 379 «Pak MOJIOUHOM KeJie3bl» peabuInuTalys B TOW WIH HHOM
(opMe peKoOMEeHJOBaHA BCEM MAIMEHTaM C PAaKOM MOJIOYHOM >Kele3bl,
nomyJaomuM  siedeHue. [lpmy sToMm  00BEM W CIOKHOCTH
peabMIMTAIIMOHHBIX MEPONPHUATHN 3aBUCAT OT CTAAUHW OHKOJOTHYECKOTO
npouecca ¥ 06bEMa MPOBOIUMOTO JICUESHUSI.

C yu€TtoMm pocrta 3a00JI€BaMOCTH, YMECHBIICHHS YHCITa 3aKOHYCHHBIX
B TEKYyIIEM IOy CIyJacB JECUCHHUS, a TakKe OOJNBIION TOJH MAIHCHTOB,
MONTYyYarOIIUX KOMOMHHUPOBAaHHOE WM KOMIUIEKCHOE JIeYeHHe, OCTa&TCs
BbIcOKOU (526,4 Ha 100 000 HaceneHus) MOTpPeOHOCTH B peabHIUTAIINH
MAICHTOB C PAKOM MOJIOYHOM JKEJIe3bl.

BbiBoab::

1. PacTér umcno manMeHTOB C BBISBICHHBIM JHArHO30M PakK
MOJIOYHOW JKENle3bl, a TakXKe pacIpOCTPAaHEHHOCTh 3a00JeBaHHS B
TIOTTYJISIITAH.

2. B cBs3u C paHHUM BBIABICHHEM paKa YBEIMYMBAETCS IO
MAIEHTOB, BEUICYHBAEMBIX PAJAUKAILHO B TEUEHHE MEPBOT0O ToAa 00JIe3HH
XUPYPTUYECKUM METOAOM.

3. Jong mamueHToB, MOIYyYalOIIUX KOMOWHHMPOBAHHOE WIIH
KOMILJICKCHOE JICUCHHE, OCTAaETCSl OTHOCUTEIBHO BhICOKOH (Oosee 60%)

4. o7 mauneHToB ¢ PaKoM MOJIOYHOM JKene3bl, Hy)KJAIoIIUXCs B

pealOuHTaIyu, 0cTaéTcs CTa0MILHON BBICOKOU.
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PACUETHBIE METO/IbI OLIEHKH! 103 BHYTPEHHEI'O
OBJIYUYEHUS HA OCHOBE HOBBIX MEXKIYHAPOJHBIX
TPEBOBAHUM U PEKOMEHJIAITAM

H.IT. Tousmyn, E.FO. MakcumoBa, A.A. Mo10KkaHOB,
0O.C. baxenosa, B.1O. JIusyHos

@I'BY I'HI] ®MFL] um. A.U. Bypnazana ®MBA Poccuu, e. Mockea, P®

OI'bY THI OMBI wum. AWM. bypnazsna OMBA Poccun
OCYIICCTBISICT HAyYHO-METOIUYCCKOE PYKOBOACTBO M CONPOBOXKICHHUC
IeATeTbHOCTH TabopaTopHil JO3NMETPHN BHYTPEHHETO oOMydeHHs (manee
—JIZIBO) ®I'bY3 LiI'ud ®MFBA Poccumu [1].

B nemsx ontUMu3anMuM M COBEPIICHCTBOBAHMS HHIMBUAYaIbHOTO
nosuMmerpudeckoro koutpons (manee - MJIK) BHyTpenHero oOmydeHus
HepcoHaa, IPOBOJMMOrO Ha OCHOBAHHU MPSIMBIX MIIM KOCBEHHBIX METOLOB
JO3UMETPHH, HAMH BEACTCS pa3paboTKa METOAMYECCKUX PEKOMECHIAINH TI0
nposenennto WJIK BHyTpeHHero oOmydeHHs mepcoHana B JIaO0paTOpHsX
JIO3UMETPHUN BHYTPEHHETO O0TydeHHUS.

Pa3pabarsIiBaeMble HOBBIE METONMUYECKHE PEKOMEHIALNH OCHOBAHBI
Ha cepuu nmyonukanuii 130, 133, 134, 137, 141 u 151 MKP3 [2-7] ¢ uensto
3¢ (heKTUBHOCTH M COBEPIICHCTBOBAHHS JEHCTBYIOMEH CHCTEMBI KOHTPOIL
BHYTPEHHETO OOIy4eHHs B paMKax NMPUMEHEHHS HOBBIX MEXTyHAPOIHBIX
TpeOOBaHUN ¥ PEKOMEHIAIINH.

B Beimmemsnoxkennoit cepunm mybnukammit  MKP3  comepikutcs
OIMCaHNEe OOHOBIEHHBIX OHMOKMHETHYECKHX CHCTEMHBIX MOAENeH i
PaIuOHYKINIO0B, OObEANHEHHBIX B IPYIIIBI, MOAENel OaphepHBIX OPraHOB
U TKaHeH: JBIXaTeIbHOIO TPAaKTa, MHUILEBAPUTENBHOIO TPAKTA U PaHbI;
OIMCAaHUE METOMONOTHH pacdyeTa JO30BBIX XapaKTEPHCTHUK B paMKax
nosumerpudeckoil cucrembl MKP3. Taxke B myOmmkammu 130 MKP3
MIPEACTAaBICHbl PEKOMEHIALUKM 110 OpPTaHH3aLUHM IPOTrPaMMBI KOHTPOJS
(MoHMTOpHHTra) M OOIIME ACTIEKTHl PETPOCHEKTUBHOM OLIEHKH JO3BI U €€
Bepudukanun. [Ipu 3ToM yduTsIBaeTCs, 4TO MaTepHal, IPEACTaBICHHBIN B

TAaHHOW cepuH MyONWKarui, mpefHa3sHadyeH I MPUMEHCHHS B paMKax
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PaIUOIOTHYECKOM 3alUTH IEPCOHANA B HOPMAJIBHBIX YCIOBHSAX pabOTHI U
9KCIUTyaTallid UCTOYHUKA HOHU3UPYIOIIETO H3ITyUCHHS.

B ciydae 3HauMTENBHOIO MOCTYIUIEHUS PAaJUOHYKIUIOB, KOTNA J03bI
Ha OpPraHbl WK TKAaHH MOTYT MPHUOIMKATHCSA K TIOPOTOBBIM 3HAYCHUSAM IS
TKAaHEBBIX PEaKIMi (JeTePMUHUPOBAHHBIX 3(P(PEKTOB) WK MPEBHINIATH UX,
U MOXET TOTpeOOBaThbCs CpPOYHAs MEAWIMHCKAs IOMOINb, HEoOXomuMma
WHIMBUJyalbHAS PEKOHCTPYKIHMS BEJIWYWHBI IOTIOMECHHON O3Bl |
CBSI3aHHBIX C HEH J030BBIX BEJIWYHH, XapaKTepu3yHIMX oOmydenue. B
9TOM ciydae (opMallbHO OLeHEHHas >(PQeKTHBHAas /1032 JOJDKHA ObITh
JIOTIONTHEHAa WHAWBUAYAJIBHBIMH OLIEHKaAMH TOTJIOLIEHHBIX J03 B OpraHax
WIM TKaHIX, OJHAKO 3Ta 3ajJada BBIXOAUT 32 PaMKH JaHHOW Cepuu
MyOMUKAUA U TaHHBIX METOIUYECKUX PEKOMEHIAIIHIA.

B nepBoii penakuuu pekoMeHJAIMK UCTIONB30BaHbl COAEPKAIIUECS B
910l cepun myOnukanuii MKP3 ucxomHble maHHBIE AN HHTEPIPETALlUN
HM3MEPEeHUI aKTMBHOCTH PaJMOHYKIHMIOB B TeJ€ YelloBeKa M Ouorpodax
(mpsiMble W KOCBEHHBIE METOIABl JO3MMETPHUH), a TakkKe JI030BbIC
k03((UIMEeHTHl 10  BCEM  PaJMOHYKIMIAM, pacCYUTaHHBIE IO
OOHOBJICHHBIM OWOKMHETHYECKMM CHCTEMHBIM MOJEISIM M MOJAECISIM
OapbepHBIX OPraHOB M TKaHEH (ABIXaTelNbHOTO W MHUIIEBAPUTEIHHOTO
TpakTa) B 3aBUCHMOCTH OT X (PU3UKO-XUMHUECKUX XaPAKTEPUCTHUK.

IIpu oueHke NaHHBIX TaKUX HM3MEPEHUH OHU MCHOJIB3YIOTCS B
Ka4eCTBE MCXOAHBIX — MPEAINONIOKUTENbHbBIN CIIEHapuil BO3AEUCTBUA
(obmy4eHus1), BKIIIOUAsk XapaKTep U PeXHUM MOCTYIUICHUS PaIHOHYKIIUIOB,
(UBMKO-XMUMHUYECKHE  XapaKTEePUCTHKH  PAJUOHYKIHIOB W  BpeMms,
MpOLIEIIee MEXy MOMEHTOM MOCTYIUICHHUS U U3MEPEHHEM.

B mpoekte pekoMeHAaluil paccMaTpUBAIOTCA aib(a-u3Iydarolue
paavonykiauael ypana (U-234, 235, 238), miytonus (Pu-239, 240) u
amepunus (Am-241).

Ob6nactbio MIPUMEHEHHS pa3palaTbIBaeMbIX METOANYECKUX
pEKOMEHJAIMK  SBISAETCS COBEPLICHCTBOBAHWE CHUCTEMBI  KOHTPOJS
BHYTPEHHEr0 OOJY4YEeHHs NEepCOHAla C YYETOM HOBBIX MEXIYHAPOIHBIX
TpeOOBaHUH ¥  PEKOMEHJAUWid B YacTH  OMNpPENEeNeHUs  YPOBHS
WHAWBUIYAIbHOTO OONy4YeHHs IIepcoHaNa B HOPMAJbHBIX YCJIOBHUAX
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paboTel, ¢dopMHpPyeMOTOo 3a CYET HHTAIAIMOHHOTO ITOCTYIUICHUS
PaTUOHYKIHIOB.

Pa3pabarsIBaeMble METOOMIECKHE PEKOMEH AN TIPEAHA3HAYCHBI JUTS
nabopaTopun  JO3UMETpUU BHyTpeHHero obmyudenus (JIZIBO) mnpm
pelIeHnN UMH 3a71ad IIIAHNPOBAHUS WHIUBUIYAIbHOTO J03UMETPUIECKOTO
kouTponst (MJIK) BHyTpeHHero oOmydeHHs IEpCOHANAa B HOPMAaJIbHBIX
YCIOBUSIX ~ pabOTBI, TIIpU KOTOPHIX  WHTAISAIMOHHOE  ITOCTYIUICHHE
PalUOHYKIMJOB  SIBISIETCS. OCHOBHBIM  HCTOYHHKOM  BHYTPEHHETO
o0ImydeHUs, W YCTAaHABIUBAIOT IPaBUJIA BbIOOpPA METONOB H3MEPEHUS
anb(ha-n3TydaroluX paJAuOHYKIMJIOB YpaHa, IUTYyTOHHS W aMEpUIMs C
YUETOM HOBBIX JAHHBIX MO OHMOKMHETHKE YKAa3aHHBIX PaJUOHYKIMIOB U
HOBBIX JO3MMETPHUYECKUX MOJENEH, M3N0KEHHBIX B CEpUH ITyONMKarmit
130, 133, 134, 137, 141 u 151 MKP3. B atux ycnoBusx padorsl JI/IBO
pemraloT  3ajady  OmpelelcHUs (PaKTHUECKOTO YpOBHS — OOIydeHus
HepcoHaNa MO pe3yabTaTaM pPerylIspHbIX U3MepeHuil anbha-u3Iydaronux
PaIUOHYKIMJOB B NMpobax MOYM U Kaja B TEUEHHE KaIECHAAPHOIO Toja ¢
YyBCTBUTEIBHOCTBIO U NMEPUOANYHOCTBIO, TOCTATOYHON AJISL ONpeNeIeHUs
TOJOBOTO 3HAYEHHS HHIUBUAYAIbHOM oOxugaeMod 3((GEKTUBHON 03B
(O31) Ha ypoBHe, 00ecreunBaOIIeM ONpECIICHUE CTETICHH COOJIOCHUS
MPUHINIA HOPMUPOBaHUS [§].

Ha  ocHOBaHMM  MpeACTaBIEHHBIX B  MHPOEKTE  JOKYMEHTa
JO3UMETPUIECKUX JAHHBIX cOpMyYITUPOBAHBI HIpPaKTUICCKHUE
pexoMeHnanuu o miaaHuposaHuro WMJIK BHyTpeHHero oOmyueHus s
Clly4aeB OCTPOTO M XPOHUYECKOTO MOCTYIUICHHS PaJAUOHYKIUIOB ypaHa,
IUTyTOHHS U aMEPHLHA, 2 IMEHHO:

1. OmpeneneHsl BepXHUE I'PaHUIIBI IPEJETIOB OOHAPYKEHUSI METOJIOB
W3MEpeHHs] PAaAMOHYKJINIOB KaK JUI KOCBEHHBIX METOJOB, TaK W A
HOPSIMOr0 METOZA JO3UMETPUH, 00ECHEeUNBAIOIUX COOMIOCHUE MPHHIUIA
HOPMHPOBAHHS.

2. PaccMOTpeHbI TO3UMETPUUCCKUE XaPAKTEPUCTUKU PaAUOHYKINIOB
ypaHa, IUTyTOHHS ¥ aMepHLs U JaHbl PEKOMEHAAIMH 110 BEIOOPY METONOB
UX U3MEPEHUSL.
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3. Jlanpl peKOMEHAAMHM 10 TPOBEACHUIO KOCBEHHBIX METOIOB
NO3UMETPHH  PAaJUOHYKIWAOB  ypaHa, IUIYTOHHSI H  aMepHIHs,
obecnieunBatomux onenky ODJJ] Ha ypoBHe 1 M3B B roj, B ciydae
XPOHUYECKOTO TOCTYILICHUS PAJHOHYKIUIOB.

Takum 00pa3om, pa3padarsiBaeMblii JOKYMEHT MOXET OBITh TPUMEHEH
CIIEeIUATIICTAMH B 00JIACTH KOHTPOJISI BHYTPEHHET0 OOyYeHHs IepcoHala
npu paspaborke permameHToB WJIK, MeToank H3MepeHUH U METOIUK
oIpeneeHus oxuaaeMoi 3pPEKTUBHOM O3KL.

CnMCcoK HCMOIB30BAHHBIX HCTOYHMKOB:

1. TIpukaz ®MBA Poccum ot 19.05.2023 Ne 94 «O mpemocTaBieHHN
(hopM  BEIOMCTBEHHOTO  CTATUCTUYECKOTO  HAONIOACHHS IO
pe3ynabTataM  OMO(PU3UYECKUX  OOCIeNOBaHUH  PAOOTHUKOB |
HaceneHust oOcmykuBaeMbix ®OMBA Poccum opraHuzanmii  u
TEPPUTOPUIL»;

2. ICRP, 2015. Occupational Intakes of Radionuclides: Part 1. ICRP
Publication 130 // Ann. ICRP 44(2).

3. ICRP, 2016. Occupational intakes of radionuclides: Part 2. ICRP
Publication 134 // Ann. ICRP 45(3/4).

4. ICRP, 2017. Occupational intakes of radionuclides: Part 3. ICRP
Publication 137 // Ann. ICRP 46(3/4).

5. ICRP, 2019. Occupational intakes of radionuclides: Part 4. ICRP
Publication 141 // Ann. ICRP 48(2/3)

6. ICRP, 2022. Occupational Intakes of Radionuclides: Part 5. ICRP
Publication 151 // Ann. ICRP 51 (1-2).

7. Electronic Annex accompanying the ICRP Occupational Intake of
Radionuclides publication series. OIR Data Viewer. Version 5.27.9.21.

8. Jlo3uMeTpuuYecKHii KOHTPOJIb MPO(ECCHOHANBHOTO BHYTPEHHETO
obmyuyenus. OOmme TtpeboBaHus. Meronudyeckue ykazaHus MY
2.6.1.065-14. Mocksa, 2014.
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BHEJAPEHUE PEIT'NCTPA KAC BUMHUC «KAKUHEO»
HA HOBBIX TEPPUTOPHUSX

N.A. Hpsnyxua'?, A H. Tlnytannkuii',
T.B. Hyraquaz, AA. BerOBHeB2

"@®rey I, HI] ®MBL] um. A.1. Bypnazana ®PMBA Poccuu, 2. Mockea, P®
’®I'BY «HMHI] AT'TI um. B.H. Kynaxosa» Munsopasa Poccuu,

2. Mocksea, P®

’ Munzopas Poccuu, 2. Mockea, P®

C 01 despans 2021 roma B Poccuiickoit ®dexmeparu co CTOPOHBI
OI'BY «HMUIL AT'TI um. B.M. KymakoBa» MunznpaBa Poccun Bepercs
MOHHUTOPHHI 332 BCEMH NAIlMEHTKAMH C KPUTHYECKUMH aKyHIepCKUMH
cocrostausMHu (KAC) B Pernctpe KAC, co3nanHoM Ha 0a3e BepTUKAIBHO-
WHTETPUPOBAHHOW  MEOUIIMHCKOM  HMH(GOPMALlMOHHOM  CHUCTEMBI IO
OpoQuWIsiM  OKa3aHUs ~ MEAWIMHCKOW  TIOMOIIM  «aKyIIepcTBO U
rUHEKoJIoTUs» U «HeoHaTonorus» (BUMUC «AKuHEO»).

C asrycra 2023 roga k Peructpy KAC Opumn moakiIroueHBl HOBEIE
TEPPUTOPUU. AKyLIEpCKHUEe AMCTAHIMOHHBIE KOHCYJIbTAaTUBHBIE LEHTPHI
(AIKLI) — moapasmeneHusi akylepCcKuX CTAllMOHAPOB, arperupyIONne |
nepenaromue napopmanuto o ciaydasx KAC 8 BUMUC «<AKuHEO», Ha
HOBBIX TEPPUTOPHUAX OBUTH pa3BepHYTHI Ha Oa3e:

- JloHeukoro pecrnyOIMKaHCKOTO IIEHTpa OXpaHbl MAaTEPUHCTBA U
JerctBa  MunucrepcTBa  3apaBooxpaHeHus  Jlonenxoir  Hapoasoit
Pecny6nuku (JJHP);

- mnepuHaranpHOro meHtpa 1'BY3 «Jlyranckas pecmyOnukaHcKast
KIMHU4YecKas OonpHuIAY JIyranckoit Hapomnoii Pecniyomuku (JIHP);

- I'BY3 «MenuTononbckuii  0OJACTHOW  POAMJIBHBIA  JOM»
(3anmopoxckas 061acTb);

- pomunbHOro otaeneHuss I'BY3 «l'enmueckas ueHTpajIbHas
paiionHas 60bHUIAY (XepcoHCKas 001acTh).

Bcero 3a aBryct-mexabpp 2023 roga Ha HOBBIX TEPPUTOPUAX
3apeructpupoBano 68 cimydass KAC B IHP (60), JIHP (6) u 3amopoxckoit
obsactu (2). B Xepconckoit o61acti He OBUTO 3apETHCTPUPOBAHO HU JHO
cinydast KAC B cBs3u ¢ HEOOIBIIMM KOJIWYECTBOM poaoB. B 12 ciygasx
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MOTPeOOBAIOCH  NPOBEICHUE  TEIEMEIUNMHCKUX — KOHCYJBTAIlMA  CO
cnerpaniictamu OI'BY «HMUILL AT'TI um. B.U. KynakoBa» Mun3npasa
Poccumn.

CpenHss AIUTEIFHOCTh NpeOBIBaHMSI HA MOHHUTOPHHIE COCTaBHIa 6
nHeil (MuHumMyM 1, makcumym 27); cpenHee KOJIMYECTBO CIIy4daes,
HaxXOJISIINXCS Ha MOHUTOPUHIE BaphbUpoBayo oT 2,68 B okTsa6pe 2023, mo
3,77 B asrycre 2023. Ton-3 ocHoBHbix mnpuunH KAC — «Tspxenas
npesxamrcusy  (35%),  «kpoBomoteps  Oomee 1000 mm  w/mim
nmpojopKaroleecss kpoBoteueHue» (21%) u «rpaHcdy3us KOMIIOHEHTOB
kpoBu» (9%). CTpyKTypa aKyIIepCKUX CTaTyCOB, C KOTOPBIMHU MOCTYIHIIH
ManueHTku — poawisHuna (85%), Oepemennas (12%), BHemaTouHas
oepemennocts  (3%). CrpykTypa  HCXOHOB  OCpeMEHHOCTH  —
xuBopoxaeHue (83%), antenatanpHas Tudens (15%), uHTpaHaTambHAas
ruoens (2%).

Oynknuonuposanue Perucrpa KAC BUMUC «AKuHEO» Ha HOBBIX
TEPPUTOPUAX IIO3BOJMIIO OPraHHW30BaTh MOHUTOPHUHI 3a COCTOSIHUEM
MAIMEeHTOK aKylIIepcKoro npo@uis ¢ KU3HEYTPOXKAIOIIUMHU COCTOSAHUSIMHU
CO CTOPOHBI BEAYIIMX CIEIHMAJINCTOB CTPaHbl B cdepe «aKymepcTBa H
TUHEKOJIOTUW» W «AHECTE3WOJOTMH W PEaHuMAToNoTUH  (IIs
oepemennbx)» OI'BY «HMUIL] AI'TI mm. B.M. KynakoBa» MuH3npaBa
Poccum B pexume 24/7/365.

YACTOTA BbIABJIAEMOCTH U BEJIMYNHA
TAJIBBAHUYECKOI'O TOKA Y MOJIb3OBATEJIEHA
METAJJIOCOJAEPKAIIIUMHU ITPOTE3AMU

b.M. Pangsuiesckuii, /I.B. Mapteinos, M.C. I'puikos,
A.B. Kypuukos, A.I'. 3BepsieB

@I'BY I'HI] ®PMFBL] um. A.U. bypnaszana ®MBA Poccuu, 2. Mockea, PD

HecMmotpst Ha ObICTpoe pa3BUTHE TEXHOJOTUH Oe3MeTalIoBOro
MPOTE3UPOBAHUSI C  HCIOJNB30BAaHUEM  (pE3epyeMBIX  KepaMHUYECKUX
MaTepHANOB, y OONBIIMHCTBA JIUI C [IEHTAIFHBIMH HMIUTAaHTATaMH B
IIOJIOCTH PTa IPUCYTCTBYIOT METAJUIOCOAEPKALe KOHCTPYKIIUHU C ONOPOi
Ha 3yObl MJIM HAa UMIUIAHTAaThl. B 9THX yCIOBUSAX COXpaHSETCS OMACHOCTb
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pa3BUTHs TaJIbBAHUYECKOTO CHHAPOMA, IOCKOJBKY C YYaCTHEM MSTKHUX
TKaHEll M CIIIOHBI BO3MOXKHO IIOSIBJICHUE TaJbBaHUYECKOH Mapbl MExXIy
JBYMsI KOHCTPYKIIMOHHBIMH CIUIaBaMH, TeM OoJiee 4TO MPOTE3bl HEPEIKO
W3rOTaBIMBAIOTCA B Ppa3HOE BpeMs U C HCHOJIb30BAaHUEM pa3HbIX
TEXHOJIOTUI 00pabOTKH METAJIIOB.

l'anpBaHMueCKas napa XapaKTepU3yeTcs Pa3HOCTBIO
JNEKTPOXVUMUYECKUX  TMOTEHIMAJIOB  KOHCTPYKIMK;  MaKCHUMAJbHO
JIOITyCTUMOMN BEITMUMHON BO3HUKAIOIIETO IPH ATOM T'aJbBAaHUYECKOI'O TOKA
cuutaerca 50 MB. M3-3a uMeronmxcs MOTPelHocTel B CBSI3U C TOKaMHU
YTE€UKH U3MEPUTH BEITMUUHY JIEKTPUUECKOr0 TOKa B TajbBaHUYECKOH Mape
HEBO3MOXHO, B CBSI3M C  OTUM  [PHUMEHSETCS  U3MEpPEHUE
UIEKTPOXUMHUYECKUX MOTEHIUAIOB METAJUIMYECKUX KOHCTPYKIMH. Takux
WCCIICJIOBAaHUM CpeAM TAalMEHTOB C JCHTAJbHBIMH HWMIUIAHTaTaMH
HEJO0CTATOYHO.

Ilear  wuccaenoBaHMsi:  U3Y4YCHHE  YAaCTOTHI  OOHApYyKEHHS
rajlbBaHUYECKUX Nap METAIIMYECKUX KOHCTPYKLUUHN y JIUI] C IEHTaJIbHBIMU
HMMIUTaHTaTaMu.

Matepuan u MeToabl ucciaenoBanus. O0cnenoBansl 125 manreHToB
C TPOTETUYECKUMH METAIIIOCOAEPKAIIUMH KOHCTPYKIHUSAMHU BO PTY;
Bo3pact 30-86 yiet; sxeHIuH — 75, Mmyx4unH — 50. Bo pTy y o0cienoBaHHBIX
HaXOAMJIOCh HE MEHee JBYX METaJUNIMYeCKUX KOHCTPYKLUHMH, CPOK HX
JKCIUTyaTallil He MeHee roja. Y TalHMeHTOB He ObUI0 TPU3HAKOB
TaJbBaHUYECKOTO CHHIPOMA W MATONOTHH CIH3HCTOH OOOJOYKH pTa.
OO6cnenoBannbie GopMUpoBaTUCH B 4 Tpymmbl: 1 rpymma — 30 manueHToB B
Bo3pacte 30-44 net, 2 rpynna — 32 mauueHTOB B Bo3pacte 45-59 iner, 3
rpynmna — 34 nanueHToB B Bo3pacte 60-74 ner, 4 rpynna — 29 nanueHTos B
Bo3pacte 75-86 ner.

Hcnosnp3oBanack  MeTOAMKA  M3MEPEHHS  DIIEKTPOXHMHUYECKUX
MOTEHIMANoB Kadeapbl TepameBTHUECKOW cToMaTonorud MucrtutyTa
cromaronoruu uM. E.B. boposckoro [lepsoro MI'MYVY um. .M. Ceuenosa.
AKTHBHBIA WHIWKATOPHBIN 3JIEKTPOJ, W3rOTaBIMBAJICS H3 30i0Ta 999
mpoOBl, TACCHBHBIN xJylopcepeOpsiHbI  »nekTpon cpaBHeHust OXII-1
(uKcHUpoBaIN ¢ BHYTPEHHEH CTOPOHBI 3aIICThs MPaBO pyKH (MapreBas
canpeTka CMayMBAIaCh WM30TOHHYECKHM PACTBOPOM XIIOPHIA HATPHS);
M3MEpHUTENbHBIA Tpuoop — Mmynbtumetp Fluke 115. Tocne pasznmenbHO#M
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(UKCAIUH DICKTPOXUMHYECKOTO MOTCHINANa KaKIOH METaLTHYEeCcKOil
KOHCTPYKIIMHU ONPEEIISIIM UX Pa3HOCTb.

MeTopl  BapHAallMOHHOM CTaTHCTUKH  BKIIIOYAIM  OTNpEZC/ICHUE
CpeIHel BeaWdyuHbl, €€ omuOku, Kputepus CThIOJEHTA JUIS CPaBHCHUIA.
Onpezensuii ~ BEpOSATHOCTh  Pa3lM4Mid  p  OpU  CTAaTUCTHYECKON
nmoctoBepHocTH p < 0,05.

PesyabTaThl HcciaenoBaHus. [anpBaHWuYeckue mapel (Pa3sHOCTH
UIEKTPOXUMUYECKUX TNOoTeHuuanoB Beime 50 MB) npu usmepenuu
JNEKTPOXUMHUYECKUX  IMOTEHUHAJOB  METAJUIMYECKUX  KOHCTPYKIHH,
HaXOMSIIMXCS BO PTY, BBIABIEHBI y 28 uelnoBeK, 4To cocTtaBuio 22,4%.
(Tabnuua)

Ta6auma — DIeKTpOXUMUYECKUE MTOTEHITHAIIBI Y TAIIUEHTOB C
METAIIOCOICPKANTIUMH MPOTETUICCKAMU KOHCTPYKITHSIMHU

Cpennsisi pa3HOCTb
3JIEKTPOXHMHYECKHX
nokasareJeii (MB)

BoisiBJIsIeMoOCTH

I'pynnsl 06¢c1e10BaHHBIX
Py A rajbBannyeckux nap (%)

ITo Bo3pacry (Jiet)

30-44 20,0 -95,3+33,2
45-59 21,9 -130,7+£35,4
60-74 26,5 -143,5+40,3
75-86 20,7 -136,4+£52,2
Ilo xomuecTBy NpOTE30B
5,1£2,0 20,0 -95,3+33,2
7,243,3 21,9 -130,7£35,4
7,4+3,9 26,5 -143,5+40,3
6,0£1,9 20,7 -136,4+52,2
Bcero: 22,3 -126,5+40,3

CpenHee 3HAYCHHE PA3HOCTH DIIEKTPOXUMUYECKUX IMOTCHIIMAIOB
METAIUTMYECKUX KOHCTPYKIIUH, COCTABIISIBIINX TaJlbBAHMUYECKUE Taphl, B 1
rpynne coctaBuio -95,3+332; Bo 2 rpymme -130,7+35,4; B 3 rpymnme
-143,5+40,3; B 4 rpymme -136,4+52,2 (B cpeHeM 1O BCeM 00CTIeTIOBAHHBIM
-126,5+40,3)

BrIsiBiieHa MpsiMasi 3aBUCHMOCTD BBISIBIIIEMOCTH TaJIbBAHUYCSCKHX T1ap
OT KOJIMYECTBA METAJUIMYECKUX KOHCTPYKIIHM, HAXOAAIIMXCS BO pTy. B 1
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rpymre (CpeaHee YHCI0 METAUIMYeCKUX KOHCTPYKIMiA 5,1£2,0) pa3HOCTb
JNEKTPOXUMHUYECKHUX MOTeHIManoB Beiie 50 MB oOHapyxuBanaces y 20%,
Bo 2 rpymme (7,243,3 xoHcTtpykumii) — 21,9%, B 3 rpynme (7,4+3,9
KOHCTpYKUHUH) — 26,5%, B 4 rpynne (6,0+1,9 xorcrpykuuii) — 20,7%.

BbiBoabI: BISBISEMOCTD ralbBaHUYECKUX Tap METAIIOCOAEPKAIIUX
MPOTETHYECKUX  KOHCTPYKIHUH €  PasHOCTHIO  AIIEKTPOXMMUYECKUX
noteHanoB Oonee 50 MB komeOneTcss B 3aBUCUMOCTH OT KOJIUYECTBA
koHCcTpyKimid (5,1-7,4 equani) ot 20% mo 26,5 % c cpenHnM 3HaYEHHEM
Pa3HOCTH MOTEHIHAIIOB OT -95,3 MB o -143,5 mMB.

YacToTa  BBIBICHHS  TalbBAaHHYCCKAX TP  METAUTHYECKUX
KOHCTPYKIUH, HaXOIAIIMXCS BO PTY, CBA3aHO HE CTOJNBKO C BO3PAcTOM
MAIIEHTOB, CKOJIBKO ¢ KOTMYECTBOM METAJUTMIECKIX KOHCTPYKIMH BO PTY.

HecmoTpss Ha Hamuuyue TraJbBaHHYECKOTO »dJEMEHTa BO PTY,
BBISIBJICHHOC y qacTu ITaIIUCHTOB, CY6’BGKTI/IBHI)IX CUMIITOMOB
ralbBaHUUECKOTO0 CHHIpPOMa Yy TMAIMEeHTOB HE HaONI0JaNoch, YTO
CBHIETEIBCTBYET O TOM, YTO OIIYIICHHS MAIMEHTOB HE MOTYT CIYXUThH
MOJTHOLEHHBIM KpUTEPUEM HalUuusl WM OTCYTCTBHUS TallbBaHUUECKOTO
TOKa BO PTY. HpI/I CHMXKCHUUN HHI[HBH}Z[yaHbHOﬁ PE3UCTCHTHOCTH, B TOM
YHCIIe CIU3UCTON 000JIOUKU PTa, HE UCKIIOUYCHO MOSBIEHHE 00bEKTUBHBIX

MIPOSIBIIEHUI rajlbBaHU4€eCcKOro CHUHJIpOMa, 0c0o0eHHO pu
JONOHUTEIBHOM HNpPOTE3UPOBAHUU METaNI0COAEPKALIMU
KOHCTPYKIIHSMH.

YYET HHAEKCA KOMOPBUJIHOCTH ITPU INTPOBEJEHUN
MPOTUBOOITYXOJIEBOM JIEKAPCTBEHHOM TEPAIIUA ¥
ITAIIMEHTOB INOXKNJIOI'O U CTAPYECKOI'O BO3PACTA C
KOJIOPEKTAJIBHBIM PAKOM

10.C. Pycsiikuna, A.A. 3aBbsios, C.E. Bapiamosa
@I'BY I'HI] ®MFL] um. A.U. Bypnazana ®MBA Poccuu, e. Mockea, P®

AxTtyajibHocTb. [Ipobnmema  jieueHHMS  MANMEHTOB  ITOXKMIJIOTO
CTap4YeCKOro BO3pacTa ABJISIETCS OJHOM U3 aKTyaJIbHEUIINUX B COBPEMEHHOM
KIuHU4Yeckod MmenunuHe. KosopekTanbHbli pak — OAHAa M3 OCHOBHBIX
MPUYUH CMEPTHOCTH OT 3JI0Ka4eCTBEHHBIX HOBOOOpPA30BaHUH BO BCEM
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mupe. [Ipu 3ToM 32007€BaeMOCTH OIyXOJISIMH TOJICTOM M MPSMON KHIIKA
HEYKJIOHHO YBEIMYHMBaeTcs ¢ Bo3pacToM. Jlo Hauana jeyeHue MalueHTOB
MOKWJIOTO M CTApYeCKOro BO3pacTa HEOOXOJAMMO OCOOCHHO TIIATENBHO
B3BELUMBATh I[IOTEHLUAIbHBIE PUCKM M BO3MOXKHOCTH JOCTHKEHUS
MOJIOKUTETBHBIX PE3YIbTaTOB IPOTUBOOITYXO0JIEBON TEPAIHH.

Heab: VYyer wuHAEGKCAa  KOMOPOMOHOCTH TpU  NPOBEACHUH
XUMHOTEpAlUK y TAIMEeHTOB CTapYeCcCKOro BO3pacTa € KOJOPEKTaIbHBIM
pakoM.

Martepuaibl U Meroabl: Ha 6ase oTaeneHus NPOTHUBOOIYXOJIEBOM
JIEKApCTBEHHOW Tepamuu oHKojormdeckoro neHrpa ®I'bY T'HL[ ®MBIL]
M. AW. Bypunazsna OMBA Poccumn, mnpoBeneHo QakTopuanbHOe
HCCIIeZIOBaHNE 2X2 JUIsl MALMEHTOB, MOJYYaBLIMX MHMOJIMXUMHOTEPAIIMIO
(ITXT) mo moBozy 3710Ka4yeCTBEHHBIX HOBOOOPA30BaHUN TOJICTON KHILIKHU B
nepuon ¢ siHBaps 2020 roga mo aekadpb 2022. B wccnenoBaHue BOILIH
108 MalEeHTOB CTapyecKoro BO3pacta C METaCcTaTUYECKUM
KOJIOPEKTaJIbHbIM PaKkoM, paHHEE HEe IOJIyYaBIIME CIHELHATU3UPOBAHHOE
MIPOTHBOOITYXO0JIeBOE JieueHue: 75 mainueHToB (69,4%) — sxeHmmHbl, 33
namuenta (30,6%) — myxunHbl. Bo3pacTt 6onpHBIX cocTtaBui ot 80 g0 90
net (cpeaHuid Bo3pact 84 rona).

B mnopasisromeM OOJNBLIIMHCTBE CIIy4yaeB OIIyXOJIEBOE MOpa)KeHUE
JI0Kanu30Bajochk B curMoBuaHON kuike (30,5%), Mo rHCTONOTHYECKOMY
MOJITUITY OITyXO0JIN npeobnanana BbICOKOIM (D (hepeHIIMPOBAHHAS
aneHokapuunoma G1 (55,5%).

OrneHeHbl XapaKTePUCTUKU OITyXOJH, COIYTCTBYIOUINE 3a00JIeBaHus,
o0mmid comarnueckuid craryc no wmkaine ECOG, 3¢dexkTHBHOCTD
MIPOTUBOOITYXOJIEBOTO JICKAPCTBEHHOTO JICYCHUs TAlMEHTOB. AHAIN3
o01me u KaHIepcrnenupUIecKOi BEDKHBAEMOCTH OCYIIECTBILUTH C YIETOM
KOMOpPOHIHOCTH OOJBHBIX W IPOBEACHHOTO JeUeHuUs. s repraTpuaeckoit
OLIGHKHU OCJIOKHEHUH XUMHUOoTepanuu ucnonb3osany mkany CARG .

PesyabtaThl: [lo pesynpTaraM TepHATPUUECKON OICHKHA pPHCKa
TOKCHUYHOCTH TPOBeieHUsT xuMuoTepanuu 1o mkaie CARG, HU3kuid pruck
pasButus TokcuyHocTu coctaBui — 14% (15 uven.), cpenuuii puck — 32%
(35 wuyen), Bbicokuii puck — 53% (57 wem). OOmas oueHKa puCKa
BapbHpoBanack oT 4 OamnoB g0 19 OGamnoB, ¢ pa3geleHHEM OICHOK Ha
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HU3KHU pucK (4-5 0aiioB), cpenHuil puck (6-9 0ayoB) M BBHICOKHIA PHCK
(10-19 6annos).

Penykuus 10361 XuMuoIpenapatoB Oblia y 74 manueHToB (68,5%): B
rpymnmne Hu3Koro pucka —y 8 (7,4%), B rpynne cpeasero pucka — 25 (23%),
B rpymmne Bbicokoro pucka — 41 (38,1 %). OcnoxxHeHU Moce JICYSHUs : B
rpynne Huskoro pucka — 9 (10,2%); cpemnero pucka — 28 (29,8%);
BbICOKOr0 pucka — 57 (60%). HaOmronmanace 3HauuTeNnbHas pa3HUIA B
TOKCHYHOCTH Mexay rpynmamu pucka (p <0,001). TIpocmexuBaercs
koppensiiust Mexay rpynnamu pucka CARG wm o0meld TOKCHYHOCTBIO
xumuotepanuu: 1 1% Huskoro pucka, 35% cpennero pucka, 54% BBICOKOTO
pucka (p = 0,016).

[Tocne KOMITJIGKCHON TepHaTpHYECKOW OIICHKH, MAIlMEeHThl OBbLIH
pacnpeneseHsl Ha 3 TPYIIbL:

[TepByto TpyIy cOCTaBUIIM MAIUSHTHI 0€3 TSHKETIBIX COMYTCTBYIOIINX
3a00NeBaHUN, TEePHATPUUYECKUX CHHIPOMOB, C OOIIUM COMATHYECKHM
crarycoM 1o mkaie ECOG 0-1 6am, puck TokcuaHocTH 1o mkaine CARG
— HU3KMHA puck. Hamr moaxon x jieueHUIo B 3TOH rpyrmne ObUI aHATOTHYeH
JICYCHUIO MTAIIMEHTOB TPYAOCIOCOOHOTO BO3paCTa.

Yacrora o0bexTrBHOTO O0TBeTa (UOO), MeanaHa BEDKUBAEMOCTH 0e3
nporpeccupoBanus (MBB), meanana obmiei BenkuBaemoctd (MOB) mpu
mpoenenun  [IXT  mymmeramun  FOLFOX, FOLFIRI, XELOX
YBEJIIMYMBAIOTCS, C HEKOTOPBIMHU Pa3IIMUUSIMU B XapaKTepe TOKCHYHOCTH.

IIpu mpoBenennn FOLFOX wame BcTpewatorcss HeWTporeHus 3-4
CTETICHH, TPOMOOIMTOIICHHUS, CEeHCOpHas Helpomatwmsa. Tommora (13%
otHocutenbHO 3%), pBota (10% otHocuTensHO 3%), cromatut (10%
otHocutTenbHO 1%) wu anomeuus (24% orHocutrenbHO 9%) uyarie
Bcrpeudanuch npu nonydenun [IXT mo cxeme FOLFIRIL

[Tpu mpoenennn XELOX Tokcnyeckue nposiBieHus 3 win 4 cTerneHn
BKIItoyanu: nuapero (22%), acrenuto (16%), tomnoty u pBoty (14%),
HEUTPOIEHUIO WU TPOMOOIUTONECHUIO (6%) M JaJ0HHO-TIOJOUIBEHHBIH
cuHzapoM (4%).

Bropyto rpynmy cocTaBMAM MamMeHTHl ¢ JABYMS U Oojee
COITyTCTBYIOIIMMH 3200JICBAHUSIMU, OOIIMM COMAaTHYECKHM CTATYCOM IIO
mkane ECOG 1-2 6amna, puck TokcnunoctH 1o mkaine CARG — cpennuit
PHCK.
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B nmanno#i rpymme Obimu mpoBeneHsl: [IXT B pexxumax: FOLFOX,
XELOX, De Gramont u monoxumwuorepamus (MXT): kameruraOu,
S-dTopypaumni, HpHOTEKaH. bbIJI0O OTMEUEHO HE3HAYUTENBHOE yBEITUUCHHUE
YOO, MBbB (5,6 mecsueB nportuB 3,7 mecsma), MOB (11,8 wmecsies
mpotuB 9,7 mecsueB) npu nposedeHun IIXT B pexxumax FOLFOX u
XELOX. Ilpu 3TOM OTMEYEHO [OCTOBEPHOE YBEJIWYEHHUE YaCTOThI
HEKeNaTeJIbHbIX SABJICHMH 3 CTeNeHH B TOATPYIIE TMAalUEHTOB,
monydaBmmx I[IXT mo cxeme FOLFOX - 38% (medtporenws,
Tpombonuronenus, crnabocts), XELOX - 46% (ouapes, nagoHHO-
MOJOIIBEHHBI CHHAPOM, TOLIHOTa, pBoTa), De Gramont — 20%
(JIeiKOUTOTIEHU S, TOLITHOTA).

B nmoarpymme mnanpeHTOB ¢ MOHOXHMMHOTEpAnmued OTMEYalloch
He3HauuTesnbHOe moBbimieHHe YOO y  DalMeHTOB, MOMYYaBIIUX
upuHoTeKaH (21% otHocuTensHO 13%), He OBLTIO OTMEYEHO JOCTOBEPHOTO
yBenuueHuss MOB (7,6 mecsieB otHocuTensHo 6,7 Mmecsues), MBB (3,9
MecsleB  mpoTHB 3,2  Mecsana). [Ipp JOCTOBEPHOM  TOBBIIICHUM
TOKCHUYHOCTH 3 creneHu ( auapes, HeWTpomeHus) — 54%. Y mauueHTos,
MONTy4YaBIIUX KalmelUTa0UH — PUCK TOKCUYHOCTH 3 CTemeHu (nuapes,
JIaJIOHHO-TIOIOIBEHHBI CHHIPOM, TOIIHOTa, pBOTa) coctaBui 32%. Ilo
3¢ (GEKTUBHOCTH JICUCHUS — WHQPY3MOHHAs Tepamus S5-QTopyplHia paBHA
neppopajpHOMy IpueMy KareuuTaOuHa. OJHAKO 4YacTOTa TOKCHYHOCTH
3-i1 cTenenu (nuapes, TOIIHOTA, PBOTA, JIAJOHHO-TIOIOIIBEHHBIA CHHIIPOM)
B IIOATPYIINE MAMEHTOB, TOIYyYaBIINX S-QTopyparu Opi1a 3HaYHTENEHON
HIke — 14%,

Tpersto TIpynmy COCTaBWIM TAalKMEHTHl € TpeMs u©  Oojee
COITyTCTBYIOIUMH 3200JIeBaHUAMH, OOIIUM COMATHYECKHUM CTaTYCOM IIO
mkane ECOG 3-4 6amna, puck tokcnuHoctu 1o mkaie CARG — Beicokwmit
PHCK.

Ocoboe BHUMaHHWE B O3TOW TIpyIlne MalUMEHTOB YAESIIOCH
MOJIJICP )KUBAIOIEC Tepanuy, OJHAKO 9 malmueHTaM OBUIO IPOBEACHO
KpPaTKOBpEMEHHOS HWH(Y3MOHHOE BBEICHHE (TOPYPALMI M JICHKOBOPHH
FU/LV ¢ peaykuueii craptoBoii 10361 Ha 15%. B moarpynme nanueHTos,
KOTOpBIM  IMPOBOAWIACHK  MOHOXHMHOTEpamus, OBDI0O  OTMEUCHO
CTaTUCTHYECKH 3HauuMoe yBenmnuerne MOB (6,1 mecsiiy OTHOCUTENBHO 2,6
mecsima), MBB (3,1 mecs otHocuTenpHO 1,8 Mecsma). CriemoBaTenbHO,
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KpPaTKOBpEMEHHOC HMH(Y3MOHHOE BBEICHHE (TOPYPALMI M JICHKOBOPHH
FU/LV sBnsieTcs npeAnOYTUTEIbHBIM B JAHHOW MOATrPYIIE MAI[HEHTOB
NP TIPEABAPUTEIBHON PEAYKIMHU JI03bI, TIO3BOJISIIONIEH MHUHUMHU3UPOBATh
BO3MO)KHOCTh BO3HHKHOBCHUS HE)KEIATSIBHBIX peakiuii 3 - 4 cremeHn 6e3
MOTEpH B NIOKA3aTeNsIX OOLIEeH BBDKUBAEMOCTH.

BriBOALI:

1. Crapueckuif  BO3pacT He  JODKEH  OBITh  KpPHUTEPHUEM,
MPEIATCTBYIOMNM (P (PEKTUBHOMY JIEUCHHIO, KOTOPOE MOXKET MPHUBECTU K
YBEITUYEHUIO IPOJOIDKUTEILHOCTH JKU3HU U/WIH yIYUIIUTh €€ Ka4eCTBO.

2 Omuenka Tokcumynoctu Cancer and Aging Research Group (CARG)
MOXET OBITh HCIIONB30BaHA HJIsl MPOTHO3UPOBAHMS PUCKOB Pa3BUTHA
He)XeJaTeJbHbIX SIBICHUH NPU XMMUOTEpANUU y MAlUEeHTOB CTapuecKOro
BO3pacTa ¢ y4eTOM KOMOPOUIHOCTH.

3. KoMOuHHpOBaHHBIE PEXXUMBI XUMHOTEpauu 0onee 3()(HEeKTHBHBL
OnHako, y OcCIa0JIeHHBIX MAIlMEHTOB CTAapYeCKOro BO3pacTa Mo0aBiieHUE
OKCAIMIUIATHHA WIIM WPUHOTEKaHA K (QTOPIUPUMHINHAM HE HPUBOAMUT K
YBEITUYEHUIO BBDKHUBAEMOCTH.

AHAJIN3 BBISAABJIEHUSA ITATOJIOT'MU CETYHATKHU Y
INAIIMEHTOB C CAXAPHBIM IMABETOM 2 TUIIA B
HOJMK/IMHUYECKHUX YCJTIOBUAX

E.H. Cemaknna

DEY3MCY Ne 41 DMEA Poccuu, e. Iazos, PO

AxktyanbHocTh. Caxapueii  muaber (CJI) — »3to rTpymnma
Merabonuuecknx  (OOMEHHBIX)  3a00JNEeBaHUM,  XapaKTEPU3YIOIUXCS
XpOHMYECKOM  TUIEPIIMKEMHMEH, KOTOpas  SBJIIETCS  Pe3yJIbTaToOM
HapyIIEHUs] CEKPELUWU WHCYNHHA, JACHCTBUS WHCYJIMHA WMJIM OOOHUX 3THX
¢daxTopoB. Xponmdeckas runeprimkemus npu CJ]  compoBokgaercs
MOBPEXKICHHEM, TUCHYHKIUEH U HETOCTATOYHOCTHIO Pa3IUYHBIX OPraHOB,
0CcOOEHHO TJ1a3, MOYeK, HEPBOB, Cep/lla U KPOBEHOCHBIX COCY/IOB [3, 4].

Juabetnueckas peruHonatus (JAP) — cnenuduynoe mo3mHee
HEHPOMHUKPOCOCYTUCTOE OCJIO’)KHCHHE CaxapHOTO nmabera,
pasBHBAIOIIEECs, KaK WPaBWIO, MOCIEAOBATENIFHO OT H3MCEHCHUH,
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CBSI3aHHBIX C HOBBIIICHHOH IMPOHUIIAEMOCTHIO M OKKIIFO3MEH PETHHAIBHBIX
COCYZIOB, ITO TOSIBIICHHUSI HOBOOOPA30BaHHBIX COCYIOB U (HOPOrIHANBHOM
TKaHu [3, 4].

Knaccupukanus [IP, mpunstas OOmEpOCCHHCKOW OOIIECTBCHHOM
opranuzanueil «Accomuanusi Bpaueii-oQTaabMOI0roBy sl IPUMEHEHUS B
aMOyJIaTOpHOM  TpaKkTHKE, BBIACISCT TPH CTamguu  3a0O0JICBaHUS:
HenponupepaTuBHasi, npenponaudepaTBHasi, nponudepaTuBHas.
Henpomugepatusnas  JIP  xapaktepusyercs  IpPEeHUMYIICCTBEHHBIM
MOpaKEHUEM COCYI0B MaJloro KajauOpa — KauUIsipoOB, MEIKUX apTepUoO U
BEHYJ, ¥ TPEACTaBIIeT COO0OW MHKPOCOCYIUCTYIO aHrwomatuio [1, 2].
[pomudeparuBras [P compoBoxJaeTcss pOCTOM HOBOOOPa30BaHHBIX
COCYIOB, TIaTOJOTHYECKas TPAHCCYAAIWs IDIa3MBI KPOBH W3 KOTOPBIX
3alyckaeT Tpolecchl pyOleBaHMs Ha CeTyaTKe, BeAyllue K TIpyObIM
(UOPUHOZHBIM W3MEHEHHSM W TPAKIMOHHOW OTCIONUKM CETYATKH WIIH
remMo()TanbMy, TIpM BO3HHKHOBEHUH py0eo3a palyKKh U CTPYKTYp yIiia
TepeTHeN KaMephl — K HEOBACKYISIpHOM rimaykome [ 1, 2].

Hesb padoThl: BHISIBUTH B KAaKOM BPEMEHHOM NpOMExXyTke (oT 1-5
net, 5-10 mer, Gomee 10 neT) mocie MOCTAHOBKH JTMArHO3a CaxapHBIN
quabeT 2 Tuma dYamie BCEero IMOSIBISIOTCS OCIIOKHEHHS B BUJE
nponrdepaTiBHONW JHaOeTHYECKONH PETHHOIATHH, SBJISIONICHCS OJTHOW W3
OCHOBHBIX NPUYMH CJIENOThl y TPYIOCIIOCOOHOTO HAaceJIeHHs B Pa3BUTHIX
ctpanax. CpaBuHuTh nosydeHHble pe3yiaptaTel ®BY3 MCU Ne 41 OMBA
Poccun ¢ ganaeimu PO.

Marepuanbl u Meroabl. B Teuenne 2023 roma SHAOKPHUHOIIOTOM
ObUIM OCMOTPEHbI MAalMeHThl C CcaxapHbIM AuabderoM 2 Tuma, coOpaH
aHaMHe3 3a00JIeBaHMA: HAIWYHE WIH OTCYTCTBUE CaxapOCHMKAIOIIEH
Tepanuy, WHCYJMHOTEPAIy, CTEIICHh KOMIICHCAIUN caxapHOro amuaderta.
[ManmenTsr OBUTH pa3leNeHbl HAa TPU TPYNIBL 1 Tpymma — COCTOAT Ha
JqucnaHcepHoM ydete ot 1 10 5 ner (ocmorpeno 177 yenosek), 2 rpymnmna —
ot 5 no 10 net (ocmotpeHo 121 uenosek), 3 rpynma — 6omnee 10 et (89
4enoBek). B Kaxaod rpymme mnpoBeneH OQPTaTbMOIOTHYSCKHA OCMOTP
MAI1EHTOB: BHU3OMETPHS, TOHOMETPHS, OMOMUKPOCKOTIHS,
orameMockomust. [ yTOYHEHHs OUarHo3a W pEIIeHHs BOIpOca O
TanbHEHIIEH  TakTUKE  JIEYeHHs  (JIa3epKoaryisiiuu  CETYaTKH,
WHTPAaBUTPEAbHOC BBEJCHUM TIperapaTa, BUTPIKTOMHS) HEKOTOPBIE
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MAIMEeHTHI OBUTH HaTpaBJICHbI B PecyOmuKaHCKy0 0()TaIbMOIOTHYECKYIO
KJIMHUYECKYI0 0oJbHHULLY T. MbkeBcka YP.

PesyabTaThl HccaegoBanus. B 1 rpynne BbIABIEH OAUH Cilydail C
nponudepaTuBHON THabeTHUeCKOl peTuHomarneil, uro cocrasuser 0,5%.
Oro manuentka 60 jeT, B TeueHHE HECKOJBbKUX JIET HENpPOXOIWBIIAs
JIUcnaHcepu3anuo, mnpodriaktudeckue ocMotpel. 04.06.2023r. — B
TepaneBTUUYECKOM oTAeneHuu BeicTaBieH auarHo3: OHMK, CJI 2 tuma,
BIICPBBIC BBIIBICHHBIH. OcMOTpeHa OQTaIbMOJIOTOM C JHATHO30M:
IrabeTHYECKU MaKyJIApHBII OTeK oll, AuabeTndeckas mpourdepaTuBHas
peruHonatus ou. Cpelu MAlWeHTOB 2 TPYIIBl BBIIBICHO 3 YeJOBEKa C
npoaugepaTUBHON TuabeTHUeCKoi peTHHomaTHei, uro cocrasiuser 2,5%.
B 3 rpynme u3 89 denoBek 7 MalnMeHTOB HAONIOMAIOTCS C AHA0CTHICCKOM
nponudepaTuBHONW peTHHONATHEH, AMa0ETUIECKUM MaKyJISPHBIM OTEKOM,
4TO cocTaBisieT 7,9%.

B ¢enepanbHOM permcrpe 4acTtoTa BCTPEYAEMOCTH AUA0ETUYECKOM
PETHHONIATHU TIpH caxapHoM jauabere 2 Ttuma 3a nepuox 2010-2022 rr.
coctaBiseT 12,33%, a B ®BY3 MCY Ne 41 ®MFBA Poccun 2,8%, 4ro B
4,4 paza HIKe.

3akmouenne. Hmuskas  pacnmpoCTpaHEHHOCTh  JAUA0ETUYECKOH
perunomatnun B ®bY3 MCU Ne 41 OMBA Poccum cBsizana ¢ paHHel
BBISIBIIIMOCTBIO CaxapHOro auabera, JOCTYMHOCTBIO 3alllCH Ha MPHEM K
TepaneBTaM, SHAOKPHHOJIOTY, BBICOKAM OXBaTOM JIHCIAHCEPH3AINH,
NPOQHUIAKTUIECKIX MEIOCMOTPOB M IIEPHOTUYECKHX MEIOCMOTPOB
«poBpeTHUKOB»,  3()(PEKTHBHBIM  TUCIIAHCEPHBIM  HaOJIOJCHUEM
MAIMEHTOB C CaXapHBIM TUa0eTOM U MPeanadeToM.

VY NanueHToB ¢ TUarHOCTUPOBAHHBIM CaXxapHbIM AMAa0ETOM 2 THUIA B
M000M BPEMEHHOM IIPOMEXYTKE MOXKET pa3BUBATHCS OHaOETHYEeCKast
peTHHONATHS, SBIIONICECS] OMHOW W3 OCHOBHBIX HPHYUH CHIDKCHHS
3penns. Uem Goubliie ctaxk 3a00I€BaHus CaxapHBIM AUA0ETOM, TEM BBIIIE
pacnpocTpaHEeHHOCTh JUA0ETHYECKON PETHHOIATHH.

BaxxHo CBOEBPEMEHHO BEISBIATH IOBBIMICHHBIH ypOBEHb TIIUKEMHH,
TaK Kak pa3HUIa BO BPEMEHU MEXJy OCTAaHOBKOM MallMeHTa C caxapHbIM
IrabeToM Ha JUCIIaHCEPHBIA yYeT, HAJ4alloM CaXxapOCHIDKAIOMIEH Tepanuu
U ne0rTOM 3a00JIeBaHUs MOXKET COCTABIATh HE TOJBKO MECSIbI, HO H

351



rogel. Takke HEOOXOOMMO KOHTPOJHMPOBATH OMOJHHUTEIBHBIC (AKTOPHI

PHUCKa: TUIHUIHBIA CIIEKTP B KPOBH, YPOBEHb apTEPHAJIbHOTO 1aBICHUSI.
CHHCOK UCTO0/Ib30BAHHBIX MCTOYHUKOB:

1. JwaGermueckas odtampMonatus / monx pen. JI. WM. BamameBny,
A. C. UsmaiinoBa. — Cankr-IlerepOypr: M3marenbctBo «Yenosek»,
2012. - 117 c.

2. OdranpMonorusi:  pyKOBOJCTBO:  OKa3aHHWE aMOYylIaTOpHOH W
HEOTJIOXKHOW MTOMOIIH, AUArHOCTHKA W JIYCHHE TJIa3HbIX Oone3Hen /
mox pen. Jx. IT. Onmepca, U.II Ilaxa; mom oOm. pemn.
10. C. AcraxoBa. — 5-e u3a. — Mocksa: MEInpecc-ungopm, 2012, —
541 c.

3. Caxapnslii nnaber: pernHonatus nuadeTHdeckasi, MaKyJSIpHBIH OTEK
Ma0CTHUECKUN: KIMHUYECKHe pekomeHmanmu. — Mocksa, 2020. —
7c.

4. Caxapsslii tuabet 2 TUMa y B3pOCIBIX: KIMHUYECKHE PEKOMEH AN,
— Mocksa, 2023. -7 c.

N3YYEHUE TUMHAMUKHU BUOXUMHUYECKOI'O COCTABA
CJiE3HOM KUJTKOCTU KAK BUOMAPKEPA AJTAIITAIIUMA
3PUTEJBHOM CUCTEMbI K MUKPOT PABUTAIIUM

M.O. Cenumnos'?, O.M. Manbko'

'r ‘HI[ P® — UMBII PAH, 2. Mockea, P®
2 ®MBA Poccuu, 2. Mockea, PD

OparM U3 TOCyAapCcTBEHHBIX MpHOpUTETOB Poccuiickoit @eneparyu B
KOCMHUYECKOH cepe SIBISIETCS OCYIIECTBICHUE MIJIOTHPYEMBIX MOJETOB K
mwianeraM ConHeyHOH cucreMbl. Beaymue MupoBbleé KOCMHYECKHUE
areHTcTBa 00beAMHUIN cBoM ycuaust ¢ 2020 roma BeAyT AaKTHUBHYIO
COBMECTHYIO paboTy Juia jJajbHelinero ocBoeHus Jlynsl u  Mapca.
B pamkax mpoekrta Artemis mo 2024 roga mIaHWPYETCS OCYIIECTBHUTH
MIIOTHPYEMyI0 MHCCHIO Ha JlyHy, TeM caMbIM IIOATOTOBUB 0a3zy mis
m3ydeHuss Mapca W gampHero KocMoca. Peammzanmsi MacmTaOHBIX
KOCMMYECKUX  IIPOEKTOB  CBsi3aHa  C MHOTOYMCIEHHBIMH  MEIUKO-
OuosornueckuMu acnekramu [1]. MI3BeCTHO, YTO B T€UEHHUE AJTUTEIHHOTO
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KOCMMYECKOTI'O MOJIETAa IPOUCXOAT alallTAllOHHbIE H3MEHEHUSI OpraHu3Ma
K JCUCTBHIO HeBecoMocTH. [Ipexne Bcero, Omaromaps peqIeKTOpPHBIM
peakuusM ILEHTPaJbHOM HEPBHOM CUCTEMBI M 3HJOKPUHHOM CHCTEMBI
(hopMHUpyeTCsl HOBBI OOBEMHBIH W BOJHO-ICKTPOJIMTHBIA COCYIUCTHIN
romeocta3 [2]. IIpoucxXomuT ajganTaliMOHHOE CHIDKEHHE BHEKJIETOYHOM
JKUJIKOCTH B OpTaHU3MeE B YCIIOBHAX HEBECOMOCTU — B cpenHeM Ha 20%,
YTO CBA3aHO C HU3BMCHCHUAMU ODIJICKTPOJIMUTHOI'O COCTaBa ILIa3Mbl KPOBH,
OCMOTHYECKH aKTHBHBIX BEIIECTB, TOPMOHOB BOIHO-COJIEBOTO oOMeHa [3].
Bnusaue ¢GakTopoB KOCMHYECKOTO IIOJIETa HAa OPraHU3M UelloBeKa
HCCIENyeTCsT B MHUPOBOHM IIPAKTUKE JOCTATOYHO OOIIMPHO, OTHAKO B
OTACIIbHBIX  HAIpPaBJICHUAX KOCMMYECKOM MCEAUITNHBI OCTaéTCs pAn
HepemeHHbIX BorpocoB. OnHoi M3 Hambosee MaJOM3ydeHHBIX oOmacTeit
sprsieTcss odTanpmoiorud. C MOsBIEHHMEM B IPAKTHKE BBICOKOTOYHBIX
AUArHOCTUYCCKUX METOJAO0B, MO3BOIAIOMINX PETUCTPHUPOBATH COCTOSTHUE
CTPYKTYp IIa3a BO BpeMs M IOCJIE KOCMHUYECKOIO mojaera, y okono 30%
o0CNeTyeMbIX KOCMOHABTOB OBIIM 3apeTUCTPHPOBAHBI  CTPYKTYpHEIC
neeKThl, B YaCTHOCTH B 30HE JIMCKa 3PUTEIILHOTO HEpBa M CETYATKH IJ1a3a,
B CpPEIHECPOYHOM MEPCHEKTHBE HE BIUAIOIUE HAa 3PUTENIBHYIO
pabotocnocobnocts [4]. Ha cerogHsmHWiA JeHb  OAHOM U3
(yHIAMEHTANBHBIX ~ 337ad  KOCMHYECKOH  MEIOWIIMHBI  SIBIISAETCS
COBEpPILEHCTBOBAaHHE METOAOB MNpoduiaakTuku Hu auddepeHunanbHOM
JUarHOCTHKHU IIaTOJIOT'MYCCKUX COCTOSTHHI B YCJIIOBUAX JaJIbHUX
KOCMHUYECKHX TMONETOB. [loBhlmeHne S(PQPEKTUBHOCTH MOHHTOPHHTA
OCHOBHBIX (DYHKIIMOHAIFHBIX CHUCTEM OpraHW3Ma KOCMOHABTA SIBISIETCS
KOMIUIEKCHOU MpoOIeMoid, CBsI3aHHOM Kak ¢ MOJiepHU3alMell COBPEMEHHBIX
JUArHOCTUYECKHX TMpPOLENyp, Tak W C MUHUMHU3AlUeH OImHUOOK W
OONeT4YeHNsT HMHTEpPHpETallid  IONYYEeHHBIX [aHHBIX. B ycrmoBmax
KOCMHYECKOTO IMOJIETa BAKHEHITNM (PaKTOPOM sIBJISICTCS BbIOOp Hambolee
JocTynmHoro  jans  3a0opa  Ouomarepuana,  XapaKTepU3YIOLIETrocs
NPUMEHUMBIM s JanbHEUIIeH OLICHKH KA4€CTBEHHBIM "
KOJIMYECTBEHHbIM cocTaB. Cié3Has JKUAKOCTb, COIEpKallas B HOpMeE
LIIMPOKUA  CIEKTP  BBICOKOCHEUM(UYHBIX  OEJIKOB, MOTEHLUHUAIBHO
COOTBETCTBYET YCTaHOBJIEHHBIM TpeOoBaHusAM [5]. CoBpeMeHHBIH aHanu3
MIPOTHOCTHYECKOM  3HAYUMOCTH  OHMOMAapKepoB  CIE3HOM  KHMAKOCTH
OTKPBIBAET BOBMOXHOCTH JJIsl AUATHOCTUKM KaK INIa3HOW MaTOJIOTUH, TaK U
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psAna cucteMHbIX 3aboneBanuid [6]. M3yueHwe CnE3HOW JKUAKOCTH Kak
MapKepa HapylleHui obuiero oOMeHa opraHu3Ma INpPOBOJWIOCH B MHOTHX
OTCYECTBCHHBIX M 3apyOC)KHBIX JSKCIepUMEHTax [7]. SpkuM mpumepom
CIIYKUT CUHJAPOM «CYXOrO IJ1a3a», aCCOUUUPOBAHHBIN C BBICOKON 4aCTOTOMN
OCIIOKHEHUH, BKIIOYAIOIIMX HEBPOJIOTHYECKHE M  OHKOJIOTMYECKHUE
3aboneBanus [8, 9].

Ileablo wuccrnenoBaHUsA  SIBISIETCS H3Y4YEHHE JAMATHOCTHYECKOTO
MOTeHIIHANIA OMOXMMUYECKOTO CTaTyca CIE3HOW JKHUIKOCTH YeJIOBeKa Kak
Ouomapkepa ajanTallM 3PUTEIBHOM CHCTEMBI K MHUKPOTPaBUTALUHU I
YCOBEPIICHCTBOBAHUS MPO(PHIAKTUUIECKUX M JUATHOCTHYCCKHX METOIOB
MEIUIMHCKOTO KOHTPOJISi KOCMOHABTOB.

B pamkax pa0®oThl JJIsI CO3MaHWS YCIOBHH  MOICIIUPYEMOM
HEBECOMOCTH PacCMaTPUBAEMON JKCIEPUMEHTAJIBHONH MOJEINBIO SBISETCS
«Cyxash»» HMMEpCHs, CIOCOOCTBYIOIIAas pPAa3BUTHIO COIMOCTABUMBIX C
WCTUHHOM HEBECOMOCTBIO M3MCHEHUM KHMCIOTHO-OCHOBHOT'O COCTOSHHS U
reMOIMHaMUYEeCKUX MapaMeTpoB. IIpH KOMIIJIEKCHOM HCCIIEJOBaHUU
CJIE3HOH KHUIKOCTH IUIAHUPYETCS NPOBEJCHHE KOPPESLMOHHON OLIEHKH
OMOXMMHYECKUX ¥ IMMYHOJIOTHYECKHX MOKa3aTesIel CIE3HOM KUIKOCTH U
CBIBOPOTKH KPOBU JOOPOBOJIBIICB [UIS MOCIEAYIOLIETO ONpPEACTICHUS
MOTCHIIMANBHBIX IS ONCHKU aJanTariy (DyHKIIMOHAJIHHOTO COCTOSHHUS
Oopranuszma OMOMapKepoB.

3akinroyenue. Kocmuueckue 1oneTsl 3a IpefenamMM  HU3KOM
OKOJIO3€MHOM OpOUTHI CONpPSDKEHBI ¢ PUCKOM Pa3BUTHs HAaTOJIOIMYECKUX
W3MEHEHUH CHUCTEM OpraHu3Ma M, KakK CJEICTBUE, CO CHIKEHUEM
paboTococoOOHOCTH KOCMOHABTOB M IOTEHLMAIBHBIM BPEIOM MJs HX
310poBbs. CyIEeCTBYIOIINE CPeACTBa MPOPMIAKTHKH M JUATHOCTHKH C
BBICOKOM J10JI€l BEPOATHOCTH IMpPHU MPOBEACHUN KPATKOCPOUHBIX MOJETOB
MO3BOJISIT M30CKATh PA3BUTUS Y WICHOB SKHNAKa THKEIOH IIa3HOW M
cucteMHOU mnaronoruid. OJHAKO, MO-TIPEKHEMY OCTAaeTCs PAA BaXKHbBIX
BOTIPOCOB, KaCaIOIIUXCSI NOTPEOHOCTH B pa3paboTke
NEPCOHATIM3UPOBAHHBIX ~ aJFOPUTMOB  HA3HAYEHUS  JIMArHOCTUYECKUX
MpoLeayp B COOTBETCTBUM C JJIUTEIbHBIM KOCMHUYECKHM MOJETOM.
[lonyyeHue OTBETOB Ha 3TH BONPOCHI MO3BOJIUT YIIYUYIIUTH PE3YJIbTATHI
JICUCHUA U CHU3UTHL PUCK PA3BUTHUA KIMHHUYCCKH 3HAYMMBIX, B TOM YHUCJIC
OTJaJIEHHBIX, OCJII0)KHEHU 171 OpraHusma.
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9. Tear metabolomics in dry eye disease: a review / M. Yazdani,
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3O®OGEKTUBHOCTDb AYTOJIOTHYHOM IJIAZMBI,
OBOT ALIEHHOM TPOMBOILIUTAMMU, B JIEYEHUW
MHOBPEXIEHUS CYXOXNJINA HAAKOJIEHHUKA:
OB30P UHOCTPAHHOM JUTEPATYPBI

P.A. Cumonos, A.C. Camoiinos, H.B. PeinoBa

@I'BY I'Hl] ®MBL] um. A.U. Bypnasana ®MBA Poccuu, . Mockea, P®

AKTyaabHOCTB. [1OBpeXIEHNUSI CYXOXKIIUS HAJAKOIEHHUKA OCTAeTCS
YacTOH MATOJIOTHEH CPpear MOJOIBIX CIIOPTCMEHOB M SIBIIIOTCS OpeMeHeM
Ui cucteMsbl 3apaBooxpanenus [1]. PRP-tepanusa (c anrnm Platelet Rich
Plasma- t1uaama  Ooraras  TpOMOOIUTaMH)  MPOACMOHCTPHPOBAJA
MHOT000€IIAI0NINe Pe3yabTaThl MPH JICUSHHH CBA30K U CYXOXKWIHA.[2]
PRP-tepanus mpencraBnser co0OW  ayTOJOTHMYHBIA TMPOAYKT KpPOBH,
COICPKAIlMiA  pasimu4Hble  (aKTOPhl POCTa, KOTOPBIE  OKA3bIBAIOT
MOJOXKUTETIPHOE BIMSHHE Ha Tponudepanuio #u  AndepeHInpoBKy
KJIETOK, TPOAYKIMIO BHEKJIETOYHOTO MAaTPUKCA, MUTPAIHI0 KIETOK,
xemoTakcuc u anruorenes.[3] B momomnenme xapakrtepuctuku PRP-
TEpanuy BKIIOYAIOT OTCYTCTBHE SBICHHHA HMMYHOTCHHOCTH, YTO
MOJJYCPKUBACT YPOBECHB €€ 0E30IIaCHOCTHU NIPH BBEICHUM MAIEHTaM [4].

Leapr ucciaeqoBaHusi — ONIpeneliCHNE COBPEMEHHOM TOKa3aTeIbHON
0a3bl 3¢ (HEKTUBHOCTH PUMEHEHHUST 000TAIIEHHOW TPOMOOIIUTAMH TUIA3MBI
B JICUCHUH CYXOKUIIUS HATKOJICHHUKA.

Marepuanbl 1 MeToIbI HcciaeaoBaHus. [IpoBoamics mouck crarei,
omy0auKkoBaHHBIX B mepuon ¢ 2010 mo 2022 roj B 3JEKTPOHHBIX Oazax
JaHHBIX, BKMoyas Pubmed, Medline, Embase mo cieayronumM KiIro4eBbIM
cioBaM: «PRP-Tepanusy, «K0JICHO HPBITYHa», «IIOBPEKACHHE CYXOMKHITHSI
Ha/IKOJICHHUKAY.
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Ta6auna — Pe3ynbTaThl npencTaBIeHHBIX UCCIeNOBaHUH (n = 4).

Ne HccnenoBanue (aBTOPHI, Ha3BaHUE) 3akaouenne
1 Mapwuo Betpato ¢ coasr. (2013) I'pynna PRP npoaemoncTpupoBana
Boraras TpomOonuTamu 1miasma B yIIyqlIeHHE 3HAUUTENIbHEE, YeM TPyIIa
CpaBHEHUH ¢ POKYCUPOBAHHBIMU ESWT, no nokazarensim VISA-P, BAIII
yAapHBIMU BOJHAMU TIPU JICUEHUT pu 6- 1 12-MecsYHOM HAOIIOACHUH U
KOJICHA MPBITYHA. MOAU(PHUIUPOBAHHBIM TTOKA3ATENSAM 10

mikasne Blazina mpu 12-mecsanom
Haoronernu (P < 0,05 mis Beex).

2 [xyzenne Punapno ¢ coast. (2010) Bbonbliee ymyuiieHne ypoBHs

Hcnons3oBanue o0oraieHHoN CIOPTHUBHOMN aKTUBHOCTH OBLIO

TPOMOOLUTAMH TIa3MBbl JUIS JICUCHUS nocturayTo B rpymnne PRP (mpomnenT

HEBOCIPUMMYMBOIO KOJIEHA IIPBI'YHA. yaydmenust 39 + 22%) 1o cpaBHEHHUIO ¢
KOHTPOJIBbHO# rpynmnoit (20 + 27%) (p=
0,048)

3 He Anmeiina Anpuano Mapkec ¢ PRP okazai nosioxuTeabHOE BIUSHHUE HA
coaBrT. (2012) 3axxuBnenrne MecCTa 3aKUBJICHHS CYXOKIITUS
CYXOXKHJIMH HaJKOJICHHUKA IIa3MOH, HAJIKOJICHHUKA BU3YaJM3UPyeMOe Ha
6oraroit TpoMOOIITAMH. MPT uepe3 6 mecsiieB, a TaKKe

yMeHbLINI 00JIb B ONinKaiieM
HOC/IEONePalHOHHOM HEPHOE.

4 Moxeii KoGasiy ¢ coasr. (2020) Pe3ynbTaTel 3TOrO MCcae10BaHUs
Boraras TpombonnTamu mia3Ma MTOKA3bIBAIOT, YTO MECTHOE IIPUMEHEHUE
(PRP) yckopsieT 3aKUBICHHE PRP MoxeT ycKOpHTh IIporecc
CYXOKMIIHS HAJJKOJICHHUKA MBIIIN 32 3aKUBIICHUS TKaHEH Kak
CUCT yCHJICHHS aHTHOTCHE3a 1 HETIOCPE/ICTBEHHO 3a CYET BO3JCHCTBUSA
CHHTE3a KOJIIareHa. HA JIOKaJIIM30BaHHBIC KJIETKHU, TaK U

KOCBEHHO 3a CUET IPUBICUCHUS
penapaTUBHBIX KIETOK Yepe3 KPOBOTOK.

Ipumeuanue: PRP — Platelet Rich Plasma (mnmasma, oOoramenHas kposbio); ESWT —
Extracorporeal shockwave therapy (ynapHo-BosiHOBasi Tepanus); VISA-P —
Victorian Institute of Sport Assessment Scale for Patellar Tendinopathy
(UIKama OLEHKH TCHAMHOIATHH HAaIKOJICHHIKA BUKTOPHAHCKOrO HHCTHTYTA
cnoprta); BAIIl — BusyansHoaHanorosas 1kaia 6omu; MPT — marautHO-
pe3oHaHcHasi ToMorpadusi;

PesyabTarsl ucciaenopanus. Kak B uccienoBaHusx in vitro, Tak U in
Vivo HabI0AAN0Ch 3HAUUTENbHOE YBEIMUCHHUE COIEPKAHUSI KOJLIareHa Ipu
neyenun PRP [4-5]. HaOmromanoch yBenWYeHHE KOJMYECTBA T'€HOB,
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YYaCTBYIONINX B CTHUMYJIMPOBAaHHWM CHHTE3a BHEKJICTOYHOTO MaTpHKca [6,

7]. Ha rucronormueckoM ypoBHe PRP 3HauuTensHO yBenuuuBaia

pereHepanuio, ycwinBaja aHruorenes [8, 9]. buomexanumdeckue

XapaKTEePUCTHKH, BKIOYas IKECTKOCThb, IOAATINBOCTb, MaKCHMalbHBIE

Harpy3KH U 0TKa3bl, OKa3aJIMCh BBILIE B TpyInax, momydaBmmx PRP [8, 9].
BoiBogpi: 1.PRP-tepamust mpoaeMOHCTpHpOBaNa MPEUMYILECTBA

mepesx MHOTMMH METOAAaMH JICUCHHS M COUYETaeMOCTb C PA3IMIHBIMU

BUAaMH Tepanuy TEHAWHONATHH HagkoJeHHWKa. 2. PRP-tepamms

3ppeKTHBHA B CIy4assX YCTOWYMBBIX K JICUCHUIO TCHAOMATHU

HAJIKOJICHHUKA W YacTO IMPEBOCXOIMT JPYrHe KOHCEPBATUBHBIC METOJIBI

neuerns. 3. KiimHU4ecknue MCHBITAaHUS U JTI00asi IPHYHMHHO-CIICICTBEHHAS

CBSI3b MEXIy HcHonb3oBaHMeM PRP mpum TOBpeXOCHUSX CBSI30K M €ro

MOTEHIAJIOM K pereHepalyyd W 3a)KHUBJICHHIO JTOJDKHBI MPOBOAMUTHECS C

OCTOPOXKHOCTBIO, ~ €CIIH  OHM  OCHOBaHBI  HCKIIOYMTENBFHO  HA

GbyHIaMEHTATBHBIX HAYYHBIX TAHHBIX.
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2. Platelet-Rich Plasma Versus Hyaluronic Acid for Knee Osteoarthritis:
A Systematic Review and Metaanalysis of Randomized Controlled
Trials / J. W. Belk, M. J. Kraeutler, D. A. Houck [et al.] / Am J
Sports Med. —2021. — V. 49. — Ne 1. — P. 249-260.
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Ligament and Tendon Healing and Regeneration: A Systematic
Review / B. Chalidis, P. Givissis, P. Papadopoulos, C. Pitsilos // Int J
Mol Sci. —2023. — V. 24. — Ne 3. — Article: 2744.

4. Platelets and plasma proteins are both required to stimulate collagen
gene expression by anterior cruciate ligament cells in three-
dimensional culture / M. Cheng, H. Wang, R. Yoshida, M. M. Murray
// Tissue Eng Part A. —2010. — V. 16. — Ne 5. — P. 1479-1489.

5. Effects of autologous platelet-rich plasma on cell viability and
collagen synthesis in injured human anterior cruciate ligament /
L. Fallouh, K. Nakagawa, T. Sasho [et al.] / J Bone Joint Surg Am. —
2010. —V.92. — No 18. — P. 2909-2916.

358



6. The effect of platelet-rich plasma on patterns of gene expression in a
dog model of anterior cruciate ligament reconstruction / X. Xie,
H. Wu, S. Zhao [et al.] / J Surg Res. —2013. — V. 180. — Ne 1. — P. 80-
88.

7. Platelet-rich plasma enhances autograft revascularization and
reinnervation in a dog model of anterior cruciate ligament
reconstruction / X. Xie, S. Zhao, H. Wu [et al.] // J Surg Res. 2013. —
V. 183.—Ne 1. — P. 214-222.

8. Collagen-platelet composites improve the biomechanical properties of
healing anterior cruciate ligament grafts in a porcine model /
B. C. Fleming, K. P. Spindler, M. P. Palmer [et al.] / Am J Sports
Med. —2009. — V. 37. — Ne 8. — P. 1554-1563.

9. The effects of plasma rich in growth factors (PRGF-Endoret) on
healing of medial collateral ligament of the knee / T. Yoshioka,
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AHAJIM3 HEITIOCPEJICTBEHHBIX PE3YJIbTATOB
MPOBEJEHUS AIbIOBAHTHOM BPAXUTEPAIIUU ITPU PAKE
IIEVKU U TEJIA MATKH.

A.H. Comonosa, A.A. 3aBssuioB, M.1O. CyxoBa,
A.Il. Kupunsues, JI.P. XalipeTaunoBa

@I'BY I'HL] ®MBL] um. A.U. Bypnasana ®MBA Poccuu, 2. Mockea, PD

AKTYyaJIbHOCTh: Cpenn JKEHCKOTO HaceJICHUS Poccun
37I0KauecTBeHHble HOBOoOOpazoBanusa (3HO) penpoayKTUBHOW CHUCTEMBI
BBIABILIIOTCS] Haubosee 9acto, pak tena MaTku (PTM) — 8,0% u pak 1meiiku
matku (PIOIM) — 5,2% [1]. AnvptoBantHas nydeBas tepamnus (AJIT)
SBISIETCSI HEOTHEMIIMMBIM KOMITOHEHTOM KOMOMHHPOBAHHOTO JICUCHMS,
JOTIONHSSL XUPYPru4eckoe BMEIIATEeNbCTBO MPH JIEYEHUH OIepadesbHBIX
¢dopMm ruHekonornyeckoro paka. [2] Heobxommmocts mpoBenenus AJIT
ompenensercs HamuaueM (akTopoB pucka mporpeccupoBanus. [3] Ilpu
JIT, 310poBble OpraHbl U TKaHHW, PACIONIOKEHHBIE B HENOCPEACTBEHHOMH
OJIM30CTH K TOJIO OONYYEHUsI, TAaK)KE HCIBITBIBAIOT JYYEBYIO HArpy3Ky.
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Bpaxurepanus gocTaBisieT MHTETPHPOBAHHBIE OyCTEpHBIC MO3BI JTydeBON
TEpanuyu HEMOCPEICTBEHHO K OIyX0Jid, 3 ()EeKTUBHO BO3ACHUCTBYS Ha HEe U
maasi OKpy’Karolire HOpMalbHbIE OpraHbl U TKaHU. [4] PanHue myuyeBbie
MOBPEXKJEHUSI MOTYT IpPOSBIATHCA BO3HUKAIOT B IEpHOA 10 3 MecsleB
mocne 3aBeplieHus ydeBoil Tepamuu. [5] Cpemu nux, mocne JIT Ha
o0JIaCTh MaJIOr0 Ta3a HaumOoJiee YacTO BCTPEYAIOTCS: OSIUTEIUUTEI
CIIM3UCTOW BJIAraliuiNg, [UCTHTHI, PEKTUTHI, SHTEPOKOIUTHI. Hamuuue u
BBIPAXKEHHOCTh TaKUX pEaKLUi MOXKET 3HAaYUTEIbHO YXYALIUTh KaueCTBO
YKU3HHM MAlMEeHTOK, a MHOTJa U MOTpeOoBaTh MepephiBa UM MPeKpaIleHHs
Kypca JieueHus [6].

Heab wuccnenopanmusi: OLEHUTh HENOCPEACTBEHHBIE PE3YIbTATHI
MIPOBEICHNS aIbIOBAaHTHOW OpaxWTepanuyl y MAlHWeHTOK C PakoM IIeHKH
WM Tella MaTKH.

Marepuansl U MeToabl: [IpoBenen ananmms3 uctopuii 6onesnm 40
nanueHTok ¢ PTM u PIIM, koTopbiM ObLIO MPOBEACHO KOMOMHUPOBAHHOE
nedyenue. OnepaTuBHBIA 3Tal BKJIIOYaJd PACIIMPEHHYIO SKCTUPIALUIO
MaTKHU C IpUIaTKaMd. BTOpbIM 3TamoM mpoBeieHa agblOBaHTHAs JydeBas
Tepanus. OIEHUBAIMCH JaHHBIE KIMHUYECKOTO OCMOTpPa U Pe3yNbTaThl
HWHCTPYMEHTAILHOTO 00CIIeI0BAHMUS.

B uccnenyemoit rpynme npeobraganu nanuertku ¢ PTM — 82,5% (33
yenoBeka). Pacripenenenue mo craausm y manueHTok ¢ PIIIM: Ta cramus —
28,5%, IB cramus — 44%, Il cramus — 13% III cragus — 14,5%; y
marueHTok ¢ PTM: Ia cramus — 27%, I ctagus — 45,5%, 11 cragus — 24%,
I cramus — 3,5%. Couerannas mydeBas tepanus (CJIT) Obuta mpoBexeHa
y 37,5% Bcex KeHILIUH, OpaxuTepanus B CaMOCTOSTEIbHOM BapUaHTe — Y
62,5%. Pacnpenenenue no HozosorusM: y mnauueHtok ¢ PIIIM CIIT
BbIIOJIHEHA Yy 86% mManueHTok, opaxurepanus — y 14%. Y mauueHTok c
PTM — 27% u 73% cootBetrctBenno. [Ipu nposeaernn CJIT manmueHTKH
nonyyanu JAI'T B pa3oBoit ouarosoit goze (PO) 2I'p no cymmapHoii
ouaroBoid 10361 (CO/I) 46 I'p. lo3a 6paxutepanuu coctaBuina PO 5 I'p u
COJ 20Tp mpm pake tema Matkd. llpm pake meiiku matku POJI
coctapmia 5Ip u COJ] 25Tp. Bpaxurepanus B €aMOCTOSTEIbHOM
BapuanTe nposoauiack B PO/ 6 I'p, COZ 30 I'p.

PesyabtaTrel  ucciaenoBanus: OIeHKa JIy4eBBIX peakluid H
OCIIO)KHEHHH Jy4eBOW Tepamnuu mnpoBommiack mo mkaine RTOG. Pannue
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Jy4deBbIe peaknuu ObUIM BBIABICHBI y 57,5 % Bcex mammeHTtok. [lpm
npoBeaeHun CJIT Habmomanuch TpaaulMOHHBIE Uil 3TOW TPYIIIBI
MAIMEHTOK Jy4eBble Peakluu: Jy4eBoi smutenuut — 67% (1 cremeHn —
47%, 2 creniern — 20%), arTepokonut - 40% (1 crenenu — 27%, 2 creneHn
—13%), muctur— 20%, pextut — 6,7%, Lluctur u pektut Obun 1 creneHn
BBIPQKEHHOCTH. Y  KEHUIMH, MNPOXOAUBIIMX OpaxuTepanuio B
CaMOCTOSITEILHOM BapWaHTe, BBISABISICS JIy4€BOW SMUTENUUT | cTeneHw,
yacToTa KOTOporo cocraBmwia 36%. Ilyrem mnpoBeneHHs KOMILIEKCHOM
MEIMKAMEHTO3HOH Tepamusi BCe JIy4eBble PEaklUH OBbLIM KYMUPOBAaHBI.
KoHncepBaTuBHas Ttepamus BiiIoyasia B ceOd mpemaparbl oOIIero u
MECTHOTO  BO3JIEHCTBHA:  MPOOMOTHKH,  MNPOTHBOBOCHAIMTENLHBIE,
CITa3MOJINTHYECKHE, TPOTUBOMUKPOOHEBIE cpencTBa u npyrue. [lepepria B
JIeYeHUN WK npekpaieHus kypea JIT He notpedoBaniocs.

BeiBoabi:

1. Bpaxutepanus SIBIISICTCSI HEOO0XOAUMBIM KOMIIOHEHTOM
KOMOMHHPOBAHHOTO JICUCHNS,

2. lpu CJIT yBenuuMBaeTcss 4acToTa, MPAKTHUECKH B 2 pasa, H
TSKECTh JIYUYEBBIX SMUTEIHHUTOB CIM3UCTOW BJIAralidIa 0 CPABHEHHIO C
OpaxuTepanueil B CaMOCTOSTEIbHOM BapUaHTe.

3. IlepeppiBa B JeyeHmn wiau TpekpameHuss kypca JIT we
norpeboBanock. KoHcepBaTUBHAsI COMPOBOAUTENBHAS Tepanus MO3BOIMIIA
JOOUTBCS KyMUPOBAaHUS BOCTIATUTEIHHBIX PEaKIUil B TeueHue 1 Mecsna.

CHCOK UCI0/Ib30BAHHBIX MCTOYHUKOB:

1. 3nokauectBeHHble HoBooOpasoBanus B Poccum B 2019 Tomy

(3aboneBaemocts u CwmeptHocTh) / moxm pexa. A.Jl. Kampuna,

B. B. Crapunckoro, A. O. IllaxzanoBoiti. — Mocksa: MHHUOU

um. [LA. 'epuera — ¢umuman DPI'BY  «HMUILL paguonorum»

Mumnzapasa Poccun; 2020. — 252 c.

2. HekoTopble COBpeMEHHbIE TEHIEHLMM JICUEHUS paKa IIEHKH MaTKH

(0630p  gwmreparypsl)) / K. M. KosesipeB, C. M. Ko3ssipena,

A. 10. JlonaeBa, A.IO. IllepueBa // BeCTHHK HOBBIX METUIIMHCKHX

texHonoruit. —2016. — T. 23. — Ne 2. — C. 224-232.

3. Global Challenges of Radiotherapy for the Treatment of Locally

Advanced Cervical Cancer / J. S. Mayadev, G. Ke, U. Mahantshetty
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BO3MOXKHOCTH YIIPABJISEMOM T'MIIOTEPMUU B
HEWPOINPOTEKIIUHA ITPU OMEPALIMSIX HA
BPAXHOIE®AJIBHBIX COCYJAX

A.A. CeipoBarckuii, .C. CumyTuc

DI'BY C30HKIL] um. JI.I'. Coxkonosa @PMBEA Poccuu,
2. Canxm-Ilemepbype, PO

AKTyaJlbHOCTh. [IpodmiakTka HIIEMHYECKOTO  MOBPEXKICHUA
FOJIOBHOTO MO3ra MU BBIIOJIHEHUU KapoTUAHOU 3HapTepakToMun (KO9)
OCTaeTCsl AaKTyaJlbHOH W 10 KOHI[A HEPEIICHHOH MpoOIeMOi.
Nimemuyeckoe MOBPEXJIEHUE CIIOCOOHO NPHUBOAUTH HE TOJIBKO K BHOBb
BO3HHUKIIEMY HEBPOJIOTHYECKOMY Ne(QUINTY, HO M K HEXEIaTeIbHBIM
TIOCNIE/ICTBUSIM JUIsl TIAIIMEHTA: YBEIMYEHHIO CPOKOB TOCIHTANIM3ALMH H
BPEMEHH  HETPYJOCIIOCOOHOCTH,  Pa3sBUTHIO MM  YCYTyOJECHUIO
KOTHHTHBHOH muchyHKInHU. V3ydeHO M NpemyiokeHO MHOTO CIIOCO0OB
3aIIUTHl MO3Ta OT TOBPEKACHUS: (hapMaKOJIOTHIECKass HEHPOIPOTEKITHS,
COBEpIICHCTBOBAHWE  XHUPYPrHYECKOW  TEXHHKH, KOMIUIEKC  Mep,
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HaIpaBJICHHBIX Ha MOJJEpXaHWEe Tepdy3uH TOJIOBHOTO MO3ra IIpU
nepexarud BHYTPEHHEH COHHOM aprepunm u aAp. Bwmecre c Tewm,
YCTOSIBIIETOCS] M OOIISTIPH3HAHHOTO MPOTOKOJIA 3aIUTHI HET.

Jna  pemieHuss JAaHHOM  3aJayd  BBINVISAMT — HEPCHEKTHBHBIM
WCIOJb30BAHUE YMEpPEeHHOW oOmeld ympaBisgeMOd THIOTEPMHH B
JIMana3oHe TeMIepaTyp OT 34,OOC o 35,00C. OOHAaKO UMEIOIINUXCS
JIAaHHBIX IPUMEHEHHUS 3TOU TEXHOJIOTUH MPH PACCMATPUBAEMBIX OTIEPAIIHIX
HEAO0CTaTOYHO.

ey padoThI: OLEHUTH MOTEHLMAN OOIIEH YMEPEHHOH TUIOTepMUM
JUI HEHPONPOTEKLUH Y AIIUEHTOB OIEPUPYEMBIX IO MOBOAY KapOTHIHBIX
CTCHO30B.

Marepuansl u Metoabl. B C30OHKI] um. JL.I'. Cokonoa ®MBA
Poccun ¢ cenrsaOps 2022 rojma  mpOBOTUTCS  OJHOIEHTPOBOE
MPOCTICKTHBHOE PaHIOMHU3HPOBAHHOE cIeroe HCCIICZIOBaHUC
HEHPONPOTEKTOPHBIX CBOMCTB 0OILIEH MIIOTEPMHUM B MEPUONECPAIIMIOHHOM
nepuoze. B uccnenoBanue BKIOUEHO 59 MalMEHTOB, ONEPUPOBAHHBIX I10
MOBOJAY aTepockiiepo3a OpaxuonedanbHbIX cocyloB. IlanueHTsl ObLTH
PaHIOMH3HPOBAHBI METOJIOM KOHBEPTOB Ha 2 TPYIIIBIL: TPYIIY YMEPEHHOMH
obmeit runotepmun (n = 33) U KOHTPOJIBHYIO rpynmy (n = 26), B KOTOPOH
MO IePXKUBATACH HOPMOTEpMUs. VcXonHbBIe NaHHBIE MAIMEHTOB B 00EMX
rpynnax CyILIeCTBEHHO He pasnuyaiuch. KorHutuBHas — (QyHKIUS
omneHuBasniack ¢ mnomompblo mkanr MOCA, MMSE u TMT (tecr
TIPOKJIAJIBIBAHMSI TIYTH) WCXOMIHO, Ha 2-ble, 5-bie, 1 Ha 30-pie cyTku (Ha
aMOyJIaTOPHOM 3Talle) IOCIICONEePAlMOHHOr0 Teproaa. s Z-oleHKH
KOTHUTUBHOTO MOTEHLIMANIAa ObLJIO BBIOJHEHO TECTUPOBAHUE Y MAI[EHTOB
TOTO K€ BO3PAacTa, HE TIOJBEPTraBIIUXCS ONEPAIMU M aHECTE3UH — 3 TpyIIa
(n=30).

[Tanmentam o0enWx TpPyHmI MPOBOAWIACH COYETAaHHAS aHECTE3Ws
(6mokaza MPOMEKYTOUHOTO MISHHOTO CIUIETEHUs ¢ 00Iel anecte3ueit). B
TpymIe TUIMOTEPMHUHM TOCIe BBOJHOW aHECTe3MM W yYCTAHOBKH
TEMIIEpaTypHBbIX JATYUKOB B PETPOKAPAMAIBHBIA OTAEN MHUIIEBOAA U
MOIMBILICYHYIO0 BHAAWHY, MHUIMHMPOBAJCS MpOILecC ammapaTHoW oOmieit
THIOTEPMHM C IeneBoi Temmeparypoii  34,0-35,0°C.  Ilepexarue
BHYTPEHHEH COHHOH apTepHH MPOU3BOINUIIOCH ITOCIE JOCTHKEHHS IIEIEBOM
temnepatypsl. [Iponecc oxmaxxaeHus NpoJODKajiICcs IO MOMEHTa CHATHS
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3a)XMMa ¢ BHYTpeHHEH cOoHHOH aprepun. [loMnMo 6a30BOr0 MOHHUTOPHHTA
Y MHBa3MBHOT'O M3MEpPEHHs apTEpUalbHOrO JaBJIEHUS, PETUCTPUPOBAIACH
HepedpagbHasi OKCUI'€HANMS CO CTOPOHBI ONEPAIiK U ITyOHMHA aHCCTE3HH.
BoInosnHanucs pyTUHHBIE MEPONPUATHS O 3aLIUTE T'OJIOBHOI'O MO3ra OT
runonepdy3un: MOAJEPHKAHUE CHUCTEMHOTO AapTepUaIbHOTO JIaBJICHUS,
YCTaHOBKAa BPEMEHHOT'0 BHYTPHUIIPOCBETHOTO IIYHTA MPU HEOOXOIUMOCTH,
OCYILIECTBIISIICS KOHTPOIIb PETPOTPAJHOTO JIABJICHUS B KyJIbTe BHYTpEHHEH
cOHHOI apTepun. OLEHHBAIHCH HapaMeTPsl W OCOOEHHOCTH TCUCHUS
aHeCTe3UH, B T.4. CKOPOCTb MPOOYKIEHUS U BOCCTAHOBJICHHUS IO ILIKaje
Anbapera. PeructpupoBanuch HeXeJaTelbHble SBJIEHUS B TeUeHHE Bceil
TOCTIUTANN3AIMN (HapYLICHUS KOATYJISIINH, SJIEKTPOJIUTHBIE PacCTpOICTRa,
HapyIlLeHUs puT™Ma cepaua, nocjeonepanoHHast JIPOXKb,
MepUoNepaloOHHbIe HHPEKIMOHHBIE OCIOKHEHHS)

Cratuctuieckas o0paboTKa JaHHBIX NPOBOIWIACH B TpOrpamMme
Craructuka 7.0 ¢ MOMOUIBI0 METOJIOB HENMapaMeTPUUECKOM CTaTHUCTHUKH.
Hynesas runoresa npusHaBanack npu p < 0,05. JIns 00bEKTUBHOM OICHKH
pa3BUTHS MocJeonepaoHHbIX KOTHUTUBHBIX paccTpoicTB
HUCIIOIB30BaJIach Z-0OlIEHKA.

PesyabTaThl 1 ux o0cy:kaenue. IIpy aHanuse NOIy4EeHHBIX JaHHBIX
OBUTO YCT@HOBJIEHO, YTO HECMOTPSI Ha BCE MpEeNIpHHUMAaEeMbIe ICHCTBH,
KOTHUTUBHass (YHKOUS y  HEKOTOPbIX MAlMeHTOB, IEPEHECIINX
KapOTUAHYIO HJAPTEPIKTOMUIO, yXyAmaercs. Tak, B rpyImmne KOHTPOJIS Ha
2-ple CYTKH MOCJIE0NIEPALIIOHHOT O nepuoja 3HaYMMas
nocneonepanonHas korautuBHas nucoyaknus ([IOKJ]) pasBunace B
26,92% (p=0,05) cmyuyaeB, Ha 5-ble cyTku omnpeaensuiack y 15,38%
(p=0,01) mamuentoB. I[IpuMeHEHHE TUMNOTEPMHUHM TO3BOJIWIO 3HAYUMO
cam3uth vactoty I1IOKJI. Tak, Ha 2-ble CyTKH OHa Obliia BBIPAKEHHOH B
cpexueM y 21,21% (p = 0,05) nmanuenToB, a Ha 5-bIe CYyTKH COXpaHsIIach y
12,12%  manuentoB  (p=0,01). IlpumeHeHue  KOHTPOJUPYEMOM
TUIIOTEPMHUH TI03BOJIWIIO YMEHBIINUTD BBIPAXECHHOCTD ITOK I
MIPEUMYIIECTBEHHO Y aCUMITOMHBIX MAI[UEHTOB, TOI/1a KaK Y CUMITOMHBIX
nanueHToB yactora pasButus I[IOKJl B rpymmax JgoCTOBEpHO He
pazmmuanac. Ha 30 cyrkm y OonbmmHcTBa marmeHTOB  (82,4%)
pe3ynbratel TectoB IIOKJI BO3Bpamanuch K HCXOAHBIM 3HAYEHHUSIM.
Opnaxo y 17,6% manueHTOB, MPEXKAe BCETO aCHMIITOMHBIX, KOTHUTUBHBIHA
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CTaTyC COXpaHsuICsS Hmke ucxomgHoro ypoBHs (p=0,03): y 6,06%
MAIMEeHTOB U3 rpynnbl runotepMud Uy 11,54% nauueHToB M3 IpYIIIBI
HOPMOTEpPMHUH. YMEpeHHass o0masi TUIOTEPMUSI B OIHMCAHHOM PEXKHME
XOpOLIO MEPEHOCUTCS MAaLUEHTaMUd U PEIKO BbI3bIBAET HEXKeIaTeIbHbIE
sBIEHUs. Y JBYX MalMEHTOB M3 YHUCIAa BKJIIOYEHHBIX B HCCIEIOBaHHE,
Habmoganach JpoXb, KOTOpas Oblla KyNUpoBaHa MEIUKAMEHTO3HO.
WuTpaonepaninoOHHON IPUMEHEHHE YNPABIIIEMON TUIIOTEPMUU HE BBI3BAJIO
VBEIMUCHAS BPEMEHHM OIEpalldl M aHecTe3wd. He OBUTO OTMedeHO
YBEIMYEHUS] YacTOTHl pa3BUTHS WHQPEKIUOHHBIX OCIOXKHEHUH HIIH
KJIMHUYECKH BBIPQKEHHBIX HapylIeHUH cucTeMbl remocraza. He Obuio
OTMEUYCHO KJIMHUYECKH 3HAUYMMOTO BJIMSHHS Ha CEpAEYHO-COCYAUCTYIO
CHUCTEMY.

3axmiouenne. [IOK]] ocraercs akTyaiabHON Mpo0IeMoOil y MaleHToB
C  aTepockiepo3oM  OpaxuonedalbHBIX  apTepuil  HECMOTpS  Ha
MPOTEKTUBHBIM XapakTep COBpPEMEHHOW aHecte3uu. OOmas ymepeHHas
yIpaBisieMasi THIIOTepMUS 001aaeT HeHPOIIPOTEKTHBHEIM OTSHITHATIOM U
MOJKET SIBJIATHCS O€30MacCHBIM CPEACTBOM Ul JONOJHUTEIBHOW 3allUThI
TOJIOBHOTO MO3ra OT MEpHOINEPalMOHHOTO MOBpEXIeHHS. BeposrHo,
JaHHBIM TuUN Helponporekuuun Oonee 3((eKkTHBEeH y MalLUEHTOB C
ACHMITOMHBIMH cTeHO3aMH. TpeOyroTcs mampHeHIIne nccae10BaHus.

IIPUMEHEHUE AYTOTPAHCILVIAHTATA U3 IIUPOKOM
@®ACIIUHA BEJIPA C LIEJBIO 3AKPBITHS CKBO3HOI'O
JTE®EKTA AJBBEOJISIPHOI'O OTPOCTKA:
KJIMHUYECKHAM CJTYUYA

C.I1. Ceiconsrun, T.B. Cepebpos, C.A. AnununanoB
@I'BY I'Hl] ®MBL] um. A.U. Bypnasana ®MBA Poccuu, 2. Mockea, PD

Beenenne: BO3HUKHOBEHHE TKaHEBBIX JAE(EKTOB albBEOISIPHOTO
OTPOCTKa, 00Pa30BaBIINXCSI B PE3YABTaTe T'HOMHO-BOCHAIUTENBHBIX HIIH
OITyXOJICTIONOOHBIX MPOIIECCOB, MOXKET COMPOBOXKAATBECSA ACHUINTOM
MECTHBIX TKaHEH, TpeOyeMbIX JUIs ycTpaHeHus aedexra [1]. StporenHsie
(akTopbl, CBsI3aHHbIE C HEBEPHOH TAaKTHKOW JEHCTBUH Xupypra-
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CTOMATOJIOra, HEyNauHbIMU pe3ylbTaTaMu I[POBEIEHHBIX MAaHUIYIALUH,
TaK)XEe OCJIOKHSIOT KIMHUYECKYIO KapTHUHY U HE MO3BOJISIOT UCIOIb30BATh
B JaJbHEHIIEM MECTHBIE JIOCKYTBl sl 3akpbiTus JedextoB [2, 3].
[MostoMy mouck 3(P(PEKTUBHBIX METOOUK yCTpaHEHUS Je()EeKTOB
aJIbBEOJISIPHOTO OTPOCTKAa B YCJOBUAX Je(QHUINTA MECTHBIX TKaHeH
SIBIISIETCSI AaKTyaJIbHOM HayuyHO-IPAaKTUUECKON 3anaueit [4].

Hean: IToBeicuTh 3()(EKTUBHOCTH J€UEHUS Ae(PEKTOB aIbBEOSIPHBIX
OTPOCTKOB YEJIOCTEH B YCIOBUAX AC(HUINTA MECTHBIX TKaHEH, UCTIONB3Ys
CBOOOHBIN ayTOTpaHCILIAaHTAT U3 LIMPOKO (hacimu Oeapa.

Marepuanbsl u metonbl: [lammentka J[., 33 roma oOpartwiack B
OTAEJIEHUU YEIOCTHO-IULIEBOM U KOCTHO-IIIacTuueckor xupypruu OMBI]
mM. A.U. Byprazsana ®MBA Poccum ¢ xanobamu Ha Hajgudue JaedexTa
TKaHell B 00JacTU allbBEOJSIPHOTO TpeOHS BepXHEW YeIIOCTH, M, Kak
CIIC/ICTBHE, ICTETHYECKNEe M (DYHKIMOHAJIbHBIC HapymieHus. B 2015 roxy
ObLTa BBIMTOJTHEHA OTEpAIns YIAICHUS PAAUKYISPHOW KUCTHI C pPE3eKIUeH
Bepxyliek kopHei 3yoos 1.2, 1.1. ITocne omepanuu obGpazoBayics aedeKT
AJIbBEOJIIPHOTO OTPOCTKA W OOHAXKMIACh BECTHOYISApPHAs IOBEPXHOCTb
kopHeit 3yboB 1.2, 1.1. Bputo mpoBeoeHO HECKOIBKO HEYIadHBIX
KOCTHOIUIACTUYECKUX OllepalMii, B pe3yiabrare Koropelx B 20221
00pa3oBaloCh ~ CKBO3HOE  OTBEPCTHE B  ajJbBEOJSIPHOM  TI'peOHe.
[ocnenyromue MONBITKH ycTpaHeHUs JedeKkTa MECTHBIMH JIOCKYTaMH
TaKXKe OKa3aJIMCh HEIPPEKTHBHEI.

O0bexTBHO: B mnpoekimu Bepxymek KopHed 3yoos 1.2, 1.1
BU3YAIN3UPYETCS CKBO3HOU NE(EKT albBEOJSIPHOTO OTPOCTKA OKPYIIOH
(hopMBI ¢ BBIXOZOM Ha HEOHYIO MOBEPXHOCTh. OTMeuaroTcsi pyOIOBbIE
M3MEHEHHS MSTKHX TKaHEeH B 00NacTh BepXylleK KopHe# 3yooB 1.2, 1.1, a
TaKkKe JePUUUT MIATKUX TKaHeH, TpeOyeMbIX [UIs 3aKpbITUS JedeKTa:
MOJTHOE OTCYTCTBHE NPHUKPEIUVICHHOW IecHB B obmactéd 3yda 1.2 u
yacTHUYHOE B oOnacTu 3yoa 1.1 (puc. 1).

Ha KJIKT rtaxxke BH3yalU3UpyeTCs CKBO3HOH KOCTHBIM JedeKTt
AIBBEOJISIPHOTO TPEOHST OKPYIIION (POPMBI ¢ BOBJIICUCHHEM KOpHEH 3y0oB 1.2
u 1.1 (puc. 2).

PexomennoBaHo:

B ycnoBusix obmiero 06e3000MBaHMS MMPOBECTH yaajicHue 3y0oB 1.2,
1.1, a TakKe 3aKpHITHE CKBO3HOTO Ae(eKTa allbBEOJSIPHOTO OTPOCTKA
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BEpXHEHl UENIOCTH, WCIONB3ys ayTOTPAaHCIUIAHTAT W3 MIHPOKOW (acimu
Oenpa.

Pucynox 1 Pucynox 2

Onucanue onepanuu:

B ycnosusx DTH npousBeneH 60po3aKoBbIi pa3pe3 B 001acT 3y00B
1.6-2.5. OTCIIOCH CIHM3UCTO-HAJIKOCTHUYHBIH JIOCKYT C BECTHOYJISPHOM
MIOBEPXHOCTH  aJIbBEOJIIPHOTO OTPOCTKA BEPXHEH UENIOCTH B 30HE
MePEUNCICHHBIX 3y0oB. Tarke wHccedeHBl Kpas gedexTa CIU3HCTON
000JIOUKH CBHIIEBOTO XO0Ja, MPOHMUKAIOIIETO HAa HEOHYIO IMOBEPXHOCTE.
[lpu  BeImenmeHMM  KOCTH — OOHApY)KHMBAeTCs  IMOJHAs  PE30pOIHs
KOPTUKaJIbHON TuacTMHKM Hax 3ybamm 1.2 u 1.1, yactuuHas (Han
anuKanpbHOU YacThio) 3yba 1.3. Kpome Toro, kopuu 3yooB 1.2 u 1.1 panee
PE3eIMPOBAHBI, MPH ATOM BU3YAITU3UPYIOTCS MYCThIE KOPHEBBIE KAHAJBI, a
TKAQHH B ITOH 0OJACTH MPEICTaBICHBI Pa3pacTaHUSIMU TPaHyJSIHOHHON
TKaHH.

3yosr 1.2 u 1.1 He moanexaT COXpaHEHUIO, B CBS3U C YeM U OBbLIH
ynaneHsl (puc. 3).

CrenyomuM dTarmoM C IIOMOIIBI0 KOCTHOTO CKpeOka TMoiydeHa
KOCTHAs CTPY’KKa ¢ BeCTHOYJISPHOI MOBEPXHOCTH BEPXHEH YENIOCTH clieBa
Y CTpaBa OT TPYHICBHIHOTO OTBepcTHs. KocTHas cTpyKKa yIIoKeHa B 30HY
KOCTHOTO Je(peKkTa ambBeOosIpHOrO rpeOHsl B 00JIaCTH yJalleHHBIX 3y0OB.
[locme wero KOCTHast CTPY)XKa C BECTHOYJSIPHOH CTOPOHBI IEpEKphITa
OouoperpaaupyeMbeiM MaTepuaioM «CypiKUCeINby, a 3aTeM CBEpXY YJOXKEeH
TpaHCIUTaHTAT U3 paciuu Oeapa (puc. 4).
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Pucynok 3 Pucynok 4

3y6 1.3 pemeno coxpanuth. Jlamee, mpou3BelEeH pazpe3 KOXH U
MOJIKO)KHOW KUPOBOH KJIETYATKH Ha HAPYKHO-OOKOBOW TIOBEPXHOCTH
neBoro Oeapa uHOW okono 4 cMm. IloakoxHast >KHpoBas KieTdaTKa
orcioeHa ot ¢aciuu Oeapa. 3aTeM ¢ MOMOIIBI0 0OCTPOrO HHCTPYMEHTA M3
(bactuy BEIKPOEH MPSIMOYTOIBHBIN JIOCKYT pazMepoM 4x4 cM.

BrImonmHeH remMocTa3z u aHTHCeNTHYecKast oOpaboTka pansl. PaHa Ha
Oelpe MOCIOHHO yIIHTa.

Jns crabunm3anuy TpaHCIIAHTaTa MpPOW3BEAEHa ero (ukcamus K
MOBEPXHOCTH KOCTH 6 THUTAHOBBIMHM MHUKpoBUHTaMu. [locnme wyero
CIIM3UCTO-HAJKOCTHUYHBIA JIOCKYT YJIOKEH B HCXOJHOE MOJOXKEHHE U
¢ukcupoBan mBamu Buxpun 4.0. BepTukanbHbiid AeeKT MATKUX TKaHEH
YCTpaHEH 3a cueT COMMKEHUsS KpaeB M JUraTypHoil ¢ukcammu. I'emocTas.
AnTtucenTtiyeckas 00paboTka panbel. CHATHE MIBOB, a TAKKE KOHTPOJIBHBIN
OCMOTp TpPOBOAWJCS, CHYCTd 2 HEJENH II0cie  ONEpPaTUBHOTO
BMEIIATENbCTBA.

Pe3yabTaThl U 00CyKIEHUE:

ITo pe3ynsraTaMm OObEKTUBHBIX KIMHUYECKHUX HUCCIIEAOBAHUMN, a TaKKe
koHTponbHOM KT-guarHocruku, cmycts 3 Mecdua Hocie MaHUIYJIALKH,
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OBLIO MOJYYCHO IIOJHOE 3aKpbITHE [e(eKTa aabBEOJSIPHOrO OTPOCTKA
BEpXHEH  YENIOCTH C  TOJHOW  DJIHTenu3anuedd B oOmactu
MOCIICONEPAIMOHHOTO BMENIaTeNbeTBa (puc. 5). i mocnemyromeit
YCTAaHOBKM [ICHTAJIbHBIX HMMIUIAHTATOB W MPOTE3UPOBaHMUS B 00ONACTH
nedexTa TalMeHTKe IUIAaHUPYeTCsl NMPOBEJICHUE ellle OIHOI olepanuy,
HaIpaBJICHHON HA ayTMEHTAIIMIO KOCTHOW TKaHHU.

Pucynok 5
BeiBoabi: TpeOyeTcs HakomIeHHE JaJbHEHIIEr0 KIMHUYECKOTO

Marepuana, CBSI3aHHOTO C ycTpaHeHHeM Je()eKTOB allbBEOJSIPHBIX

OTPOCTKOB 4YENIOCTEHl B YCIOBHSIX JAe(HUIMTA MECTHBIX TKaHEH C

WCIOJIB30BaHMEM ayTOTPaHCIDIAHTATa U3 MUPOKOH dacuuu Oenpa..
CHnucok HCNoJIb30BAHHBIX HCTOYHHKOB:

1. Soft tissue augmentation of ridge defects in the maxillary anterior area
using two different methods: a randomized controlled clinical trial /
A. Akcali, D. Schneider, F. Unlii [et al.] / Clin Oral Implants Res. —
2015.-V.26.—Ne 6. — P. 688-695.

2. Walter, C. Localized alveolar ridge augmentation using a two-step
approach with different soft tissue grafts: a clinical report. / C. Walter,
L. Biittel, R. Weiger // ] Contemp Dent Pract. —2008. — V. 9. — Ne 4. —
P. 99-106.
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3. A systematic review assessing soft tissue augmentation techniques /
D. S. Thoma, G.I. Beni¢, M. Zwahlen [et al.] / Clin Oral Implants
Res. —2009. — V. 20. — Suppl. 4. — P. 146-165.

4. The versatile subepithelial connective tissue graft: a literature update /
B. V. Karthikeyan, D.Khanna, K.Y.Chowdhary, M. L. Prabhuji //
Gen Dent. —2016. — V. 64. — Ne 6. — P. €28-e33.

POJIb MUKPOBHOTBHBI ITIOJIOCTHU PTA B IIATOI'EHE3E
OPAJIBHOI'O MYKO3HUTA. HOBBIE CTPATEI'MU JIEYEHUSA
OPAJIBHOI'O MYKO3HUTA

A.N. TeipbiikuH, A.A. 3aBbsUIOB

QI'BY I'HL] ®MEBL] um. A.U. Bypnasana ®MBEA Poccuu, 2. Mockea, PD

JlexapcTBeHHass TPOTHBOOITYXOJIEBask TEpanusl MOXKET IPHBOIHUTH K
MoOOYHBIM 3(deKTam, cpear KOTOPHIX OJHMM U3 Hamboiee YacThIX
SIBIISIETCS] OpaNIbHBIN MyKO3UT. B HacTosdIee BpeMst HE CyLIECTBYET €JUHON
JIOCTaTOYHO AP(PEKTUBHON HPODUIAKTHIECKON CTpaTerny WM METOAa
JieYeHNs OpaJbHOTO MYKO3HMTa, BCE CBOAWUTCA K  IPOBEJICHUIO
CHUMNTOMAaTHYeCKOH Tepamuu. [1oaToMy m3ydeHune matohHU3MOIOTHIECKHX
MEXaHU3MOB pa3BUTUS OPAIBHOTO MYKO3UTa CTaBUT LEJNBIO IOUCK
QIBTCPHATHB CYIIECTBYIOMNM METOJaM MPO(GHMIAKTHKN W/WUIN JICYCHUS
TaHHOTO OCJIOKHEHHUS.

Ha pmaHHBIE MOMEHT B KayecTBE OCHOBHOH MaTO(HU3MOIIOTHYECKOM
MOJENTH PAa3BUTHS OPaJbHOTO MyKO3MUTa IpUHATA NATH(A3HAs MOJEINb
CoHuca BKIIOUAroOmasi MpsAMbIE M HETPSIMbIE IMyTH IMOBPEXKACHHS, B TOM
gyncne nospexnaeHne JHK, oxumcnurensHBI cTpecc, BocHalHTEIbHBIE
peakuud M OakTepHanbHYIO  TpaHCIOKanuioo. Temeps B 3Ty
HNEPEeCMOTPEHHYI0 MOJIENb BKJIIOUEHA OoJiee 3Ha4MMasl poib MHUKpOOHOMaA
MOJIOCTH  pTa. XHUMHUOTEpanusl CHIKaeT MHUKPOOHOE pa3HooOpasue,
MPUBOJIS K Pa3BUTHIO JUcOMO03a moocTH pra. [long nuconozoM noHnMaercs
YBEIMYCHUE MPEACTABUTEILCTBA YCIOBHO-IATOI€HHOM MHUKPO)IOpEI, UTO,
B CBOIO OdYepeslb MPUBOAUT K HAPYIICHHUIO CBA3EH MeXIy MHKpPO(IOpOil
IIOJIOCTY pTa U oOpraHusmMoM uenoBeka. Hapymenue »Tux cBszeit
peanm3yercss  pasBUTHEM  BocmanuTenbHeIX  peakuuid B COIIP.
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BocnanuTensHpIe peaknpy B TaKOM CIydae, Kak INPEATIONaraioT aBTOPH,
pasBuBaroTCs uepe3 pattern recognition receptors (PRRs), cpenu koTopsix
HanOombpmiee 3HaueHne wumeror toll-pementoper (TLR). TLR woryr
pearupoBaTh Ha MOJICKYJISIPHBIC MATTCPHBI, CBS3aHHBIC C Pa3IHMYHBIMU
MHUKPOOPraHU3MaMH WU TOBPESKAEHHBIMU KIETKAMH MaKpOOpPraHU3Ma, a
TaKke 3aIyCKaTh psI MEXaHW3MOB 3allWThl, CBS3aHHBIX, B IEPBYIO
ouepeib, C MPOIYKIMEN TeX WU MHBIX HUTOKUHOB. Takux kak IL-6, IL-8,
IL-1B u TNF-0, koTOpBIC B JalbHEHIIEM PETYIUPYIOT ONOCPEIOBAHHBIHN
TLR BocnanuTenbHBIN OTBET.

MHOXECTBO TIPOBEAEHHBIX HCCICIOBAHHH NPUBEIO K CO3JAHHIO
BCEOOBEMITIONICH, HO He HcuepnbIBaromied bas3bl JaHHBIX MHKpoOHOMA
moioctd  pra denoBeka (HOMD; www.homd.org). HecmoTps Ha
3HAYUTEJIbHBIM 00bEM MONYYEHHBIX JAHHBIX, A0 CHUX MOpP HE CYIIECTBYET
4€TKOrO IMOHWMAaHUS TOTO, YTO MOXHO CUHTATh HOPMAaJBHOM
MuKkpodIopoit monoctu pra. OJHAKO MOKA3aHO, YTO OCHOBHBIMH POJAMH,
MIPEACTaBICHHBIMH B 3/I0pPOBOH TIONIOCTH PTa, SBILIIOTCS Actinomyces,
Corynebacterium, Fusobacterium, Leptotrichia, Neisseria, Prevotella,
Streptococcus, Veillonella u Hexoropsle apyrue. CymiecTByromue
HCCIIeIOBAHUS MPOJICMOHCTPUPOBAIIH, 4To CHCTEMHOE
MPOTHUBOOITYXOJEBOE JICUCHWE aCCOIMHUPOBAHO CO  3HAUYHUTCIHHBIMU
yBEIMYEHUEM KojuuyecTBa [ paMM-OoTpHULIaTENIbHOW aHa’pOOHOH YCIOBHO-
MATOTCHHOW (JIOPHI M CHIDKEHHEM MPEICTABUTEIBCTBA MPOTSKTHBHOM
KOMMEHCAJIBHOU (IIOPHL. DTO, B CBOIO OYEpPEb, IIOIBOJHUT UCCIeIOBaTEIeH
K (OpPMHUPOBAHHIO TApaJIuTMbl JUCOMO3a TIONOCTH pra Ha (oHe
MIPOTUBOOIYXO0JIEBOW Tepamuu. [logoOHBIM B3rIsiL Ha MHUKpOQIOpY
MOJIOCTH pTa B KOHTEKCTE pa3BuTHA OM MOJTATKHUBAET YUEHBIX K MOUCKY
HOBBIX BapHAaHTOB BO3JCHCTBHS HA OPAIBHYI0 MHKPOOHOTY C LENBIO €ro
crabmwmm3anuu. OXHAM W3 TakuX BapHaHTOB MOTYT  BBICTYINATh
MPOOHOTHKH.

IlepBBie HccmenoBaHUs B JaHHOM 00IacTH Kacajauch BO3ACHCTBUS HA
KHIICYHBIH MHKPOOMOM JJIsi KYHNHPOBAaHHS CHMIITOMOB KHIIEYHOT'O
MyKO3UTa, Y€l IaToreHes B ILEJIOM CX0XK ¢ naroreHesom OM. B
uccienoBannu Perales-Puchalt et al (2018) TtpancranTauus (exaibHOM
MHUKpPOOMOTHl ~ TIO3BOJIJIA  CHU3UTh  aKTUBHOCTh  OaKTepHa bHOM
TPaHCIOKAI[MA B CHCTEMHBIH KPOBOTOK, YTO, B CBOIO OYepedb, IPUBEIO K
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3HAUUTCTPHOMY  YMCHBIICHHIO CHCTEMHOTO BOCHAJCHUS, O YeM
CBHUIICTEIBCTBOBAJIO CHIDKCHHE CBIBOpoTOuHOro IL-6 w® cHmkeHue
MOOMIHM3anMK TpaHylouuTroB. B wnccnemosanmu Kato et al. (2017)
H3y4alJoch BO3MOXKHOE HCIOJB30BaHHWE IPOOMOTHKOB HA  OCHOBE
oupunobakTepuil U KYIHPOBAHUS CUMIITOMOB KHIIICYHOTO MyKO3HTa Ha
¢done neuenus S5-propyparmiaoM. ExxenneBHoe BBenenue Bifidobacterium
bifidum G9-1 (BBGY9-1) 3HaYMTENbHO CHWXAJIO TSHKECTh KHIICUYHOTO
MYKO3HUTa H MPUBOIMIO K OCITA0ICHUIO KIMHUIECKIX CHMIITOMOB.
Haubonbmiee 3HaueHne B KOHTEKCTE JIEUEHHsI OPaJIbHOI0 MYKO3UTA
mpuoOpeNn TPOOHMOTHKKM Ha oOcHoBe Streptococcus salivarius K12,
KommeHncanbpHoe u mpobnoTnyeckoe noseaenue S. Salivarius K12 cBszano
C MOIYTHPOBAaHMEM BOCHAJHUTEIHFHOTO OTBETA MAaKpOOpraHM3Ma Ha
pa3iuyHble, B T.4. M OakTepuUalbHble, pa3ApaXUTENH TOCPEICTBOM
WHTUOMPOBAHUS TIPOAYKIMH TPOBOCTIATUTEIBHBIX IIMTOKHHOB. Takxke
mokasaHo, uto S. Salivarius K12 oka3beiBaeT perynupymouiee IeHCTBHE HA
MHUKPO]IIOPY TOJIIOCTH PTa, BEPOSTHO, U3-32 €T0 CIHOCOOHOCTH K MOIIHOMN
MPOAYKUMH OaKTepHOLMHOMOAOOHBIX HMHTHOHpyronmx BemiecTB (BLIS),
BKJItouas canuBapuimH A u canuBapuuuH B. IIpoBons usyuenue
BO3MOXKHOCTH KYIHPOBAaHUSI CHMIITOMOB PaJHlallHOHHO-UHAYIIUPOBAHHOTO
OpaJIbHOTO MYKO3WTA Y MBIIIEH MOCPEICTBOM IPHMEHEHUS IPOOHOTHKOB
Ha ocHoBe S. Salivarius K12, Wang et al. (2021) nponemMoHCcTpupoBaiy,
YTO JieueHUe OBUIO MOJNE3HbIM Ui 3axkuBieHus OM. DTo oTpaxasaoch B
YMEHBIICHHN pa3Mepa SI3B, YBEIHUYCHUHM OSHHUTEIHUATBHON KIETOYHOCTH
0a3aJBEHOTO CIIOS ¥ TOJIIUHLI CIIM3UCTOI 000JI0UKH, a TakKe HOBBIIICHHOIM
nponudepaluy SIHUTEIUS W OCHAa0ICHUU amomTo3a. Y MBIIeH ¢
cumnromamMu OM HaOmoancs 3HAYUTEIBbHBI MUKPOOHBIH AHCOaKTEpHO3
POTOBOM TIOJIOCTH C W30BITOYHBIM POCTOM OpPANBHBIX aHA’poOOB. JleueHre
S. Salivarius K12 BoccraHaBIMBaniO MHKPOOHOTY TIIOJIOCTH pTa U
YMEHBIIANO KOJMYECTBO aHAdPOOOB IOJIIOCTH pTa y Mbiiel ¢ OM.
WHTEpecHBIM METOAOM KOPPEKIIUH MUKPOOUOTHI MTOJIOCTH PTa MOXKET
OBITh MECTHOE UCIIOJIb30BaHke OakTeprnodaroBbx KOMIUIeKCoB. Mcxons u3
JaHHBIX, IOJy4YeHHbIX aBTopamu cTaTbu «Bacteriophage adhering to
mucus provide a non-host-derived immunity» (2013), B xoze
WCCIICJIOBAaHUI MOBelneHMsI OakTepuodaroB Ha CIM3UCTOH OOOJOYKE, ITH
MHKPOOPTaHU3MBI ~ MOTYT  CIIOCOOCTBOBaTh  CHMDKCHHIO  OOIINETro
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MHKpDOOHOTO 4YHCla B MOJIOCTH pPTa, YYacTBOBaTb B MOJJACP)KaHHU
MHUKpOOHOro OanaHca M, Kak CIEICTBUE, MPEAOTBpALIATh Ppa3BUTUE
OpaJIbHOTO MYKO3HTa WM 00JIETYATh €r0 TCUCHHUE.

OpanbHBIE  MYKO3HT  OCTaéTcs  3HAYUMOM  MPOOJIeMOW  JUIs
KIMHUYeCKOH oHKomoruu. OJHAKO A0 CHX IOp HE TPEI0KEHO
3 HEKTUBHBIX CTPATErUil KOHTPOISA JaHHOTO 3a00JIEBAHUS. POIIb OPANbHON
MHUKpPOOHOTHI B pa3sutun OM cTaHOBUTCS JUIA HCClieioBaTenel Bcé Oomee
oueBruHOW. COBpEeMEHHBIE NCCIIEIOBAHUS, TIOCBSIIEHHBIC BIUsIHUI0 X T Ha
MHKpPOOHMOM  MOJOCTH  pTa  JAEMOHCTPUPYIOT  3aMETHYIO  pOIb
crenu(pUIecKuX MOTEHLIUAIbHO MAaTOr€HHBIX KOMMEHCAJIOB B Pa3BUTUU
Tsok€npIx popM OM. MHOrme wHccienoBaTey H3y4YaoT BO3MOXKHOCTh
NpUMEHEHHsS pa3lInYHBIX NpoOmMoTHKOB B JsedeHmn OM. HawubGomee
HOAXOSAIUMYA U MHOTOOOCIIAIOIIUMHY SIBISIFOTCS. MPOOMOTHKY Ha OCHOBE
mramma S. Salivarius K12. [loMumo 3TOro m3y4aercss BO3MOXHOCThb
IpUMeHeHHs 6akTepHo(haroB B pa3lIUYHBIX CTpAaTEruax MeHemkMeHTa OM.
Taxke HEKOTOpbIE aBTOPBI MPUXOAAT K BBIBOLY, YTO OLEHKA OpaJIbHOH
MHUKPO(IOPBl MOXKET CHOCOOCTBOBATh OLEHKE PUCKA BO3HUKHOBEHHUS
TSDKENBIX popm OM.

MHUCCHS MEJTUIIMHCKOI OPTAHU3ALIMU KAK
WHCTPYMEHT YIPABJIEHUS IIEPCOHAJIOM

K.H. Hapanos
@I'BY I'HlI ®MFEL] um. A.U. Bypnasana ®PMBA Poccuu, 2. Mockea, PD

AKTyaJbHOCTb. MrucCUsI BBINONHSIET TPU OCHOBHBIX (DYHKIIUH:
BBIPQKAeT COIMAIbHOE IpeJHa3HaYeHHe OpraHu3anuu, (opMmupyer eé
UMUK B MACCOBOM CO3HAHHUHM U OIpeAENIeT KI0YeBble IEeHHOCTH. CMBICT
MHCCHH 3aKITIOYaeTcsi B 3asdBKe HA MPOSKTHPOBaHHWE OyIyIIero B
IpeACTaBICHUSX JIOJEH, KOTOpble B3aUMOAEHCTBYIOT C opraHusanueii [1,
2]. AKTyanbHOCTh TEMBI IO (POPMYIHPOBAHMIO MHCCHUHU HOITBEPKAACTCS
yXKE€ TEeM, UYTO PYKOBOAMTEIH OPraHU3yIOT pa3paboTKy €€ TekcTa u
pa3MelneHue Ha caifiTax MenuuHCKkux opranuzanuii (MO). B Toxe Bpems,
JUHIBUCTUYECKHE OCOOEHHOCTU 3THUX OIpEAEICHUIl, MOTyT BIMATh Ha
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MIOHUMAaHHUE CMBICTIA, YTO B IIPOTHBHOM CIIydae, CHIDKaeT 3(pQeKTHBHOCT
ynpaBieHus: JoapMU. CHIKEHHE CIOKHOCTHU U JABYCMBICIEHHOCTH
MUCCHM IIPEJCTABIACTCA aKTyalbHOM 3ajaucii B IIpoliecce pealu3aluu
COLIMAJIBHO-TICUXOJIOTMYECKUX METO/I0B PYKOBOJICTBA JIIOAbMHU.

B necsaTtkax uccrneoBaHMil MPOAEMOHCTPUPOBAHO, YTO KOHKPETHBIC
CJIOBA JIerye 3allOMUHAIOTCA, TI0 CPABHEHUIO C aOCTPaKTHBIMHU, OHH JIeT4e
BBI3BIBAIOT aCCOLMAIIMH, JJISl HUX Jierde HamucaTh JeTalbHbIE CIOBapHbIC
TOJIKOBaHMSA, OHH HUMEIOT MPEUMYILIECTBO B OJHO3HAYHOM IOHMMAaHUHU U
CKOpPOCTH peakiuu Ha HuX [3, 4, 5].

Ha ocHoOBaHMM BBIIICONHUCAHHOIO, a TaKXXe TOro, 4YTO CHCTEMa
ympaBieHus: 9acTHBIMH MO KapAMHAJIBHO OTJIMYAETCS OT YIpPaBICHHS
TOCYJTapCTBEHHBIMI ¥ MYHHUIHMIIAIBHBIMEA [6], OBUIO CHOPMYIHPOBAHO
MpeanojoKeHue:  Ans  yBeJW4eHus  d(PPEeKTHUBHOCTH  YIpaBICHHS
MEPCOHATIOM B MHUCCHSAX 4acTHhIX MO wyale HCIONB3yITCS KOHKPETHBIC
CJIOBA, 110 CPABHEHUIO C MUCCHSAMH I'OCYAAPCTBCHHBIX.

Heab. CpaBHATH COOTHOIICHUSI KOHKPETHBIX W aOCTPAKTHBIX CJIOB B
TEKCTaX MHCCHH YacTHBIX M rocygapcTBeHHbIX MO i mporsHosa
3¢ (EKTUBHOCTH TIPUMEHEHHUS METOAOB COIHAIBHO-TICHXOJIOTHYECKOTO
YIPaBJICHUS B UCCIICYEMBIX IPyMIaX.

Matepuan u wmetoabl. B Hos6pe 2023 roma wu3 caiitoB 36
rocygapcTBeHHbIX U 51 gactHpix MO, pacnoioXKeHHbIX Ha TEPPUTOPUH
P®, Obum m3BICUEHBI TEKCTHI MHccHi. BriOopka oOyciioBieHa BblAauci
TOP-50 pe3ynpTatoB B TOHCKOBOM cucTeMe SIHIAEKC MO 3ampocam
«MHUCCUH KIMHAK» W «MHCCHU OOJBHHID, YTO PACIIPOCTPAHSET BBIBOMBI
HCCIICZIOBAaHUs B IMpenesiax BbIOOpPOYHOH COBOKyNMHOCTH. Bce cioBa B
KaXKI0M TeKcTe ObUTH OOBEMHEHBI B TPU THIA: KOHKPETHBIE, a0CTPaKTHBIC
U CIy)XeOHbIe YacTH pedr (Ipeasiord, COo3bl, YacTHisl). Ilpm3Hakamm
KOHKPETHBIX CJIOB CIYXKIJIH: HMCYHCIIEMOCTh, 3HA4YCHHS OOBEKTOB,
KOTOpBIE BO3MOXHO OILYTUTh C IOMOIIBIO OPraHOB YYBCTB, Ha3BaHUS
MecT, HasBaHus rpynn jawogeil. Hanpumep: Ilanuentsl, Bonrorpanckas,
JleanTs, 3yObl. AGCTPAKTHBIMH CJIOBAMH CUYHTAIHCH CJIOBA, BHIPAXKAFOIINE
OTJeNIbHbIE IMOLMH, COCTOSHU, YOeXKIEeHUs, KauecTBa, OHATHS, UAEH, U
KOTOPBIE HEBO3MOXHO OLIYTUThH C TIOMOIIBIO OpraHoB 4yyBcTB. Hampumep:
Hobpota, Crpemumcs, PeamsHocTs, Ilpennasnauenue, WMuTerpupys.
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OO0paboTka JaHHBIX MPOBEJCHA B cpeae Stanly ¢ MprMeHESHHEM METOJIOB
OIHKCATENbHON U CPAaBHUTENBHON CTaTUCTUKU.

PesyabTaThl M ux oOcyxaenme. KomndecTBa cjioB Mo TUNaM B
HCCIIeTyeMBIX TPYHIIaX CM. B Tabmune 1. YUuThIBas Maiblil TUI BEIOOPOK
o mepeMeHHON «/{ons KOHKPETHBIX CJIOB B MHCCHH», HE HOPMAJbHOE
pacnpenenenne B Hux (kputepuit Kommoroposa-CmupHoBa 0,905
(p=0,001) u 0,828 (p <0,001), COOTBETCTBEHHO B TOCYJapCTBEHHBIX H
yacTHBIX MO), He CBA3aHHOCTb NE€PEMEHHBIX, IJIs MOMCKA Pa3IUuuil B
rpynnax Obul BeIOpaH kputepuid U-MaHHA-YUTHH. 3HAUUMBIX OTIMYHUMA
MEXIy [JOJSMHM KOHKPETHBIX CJOB B TEKCTaX MMHCCHI YacTHBIX H
rocynapctBeHHbBIX MO He BoisiBieHo (U = 727,5 (p = 0,162)), runotesa He
noaTBepxkacHa. Ilogxompl K TPOEKTUPOBAHHIO MHUCCHA C  YYETOM
KOHKPETHBIX M aOCTPaKTHBIX CJIOB B YAacTHBIX M TOCYAapcTBEHHBIX MO
OJIMHAKOBEI.

Muccun ¢ MOX0XKUM CMBICIIOM, HO Pa3HBIMHU JOJSIMA KOHKPETHBIX H
aOCTpaKTHBIX CJOB HMEIOT OTJIMYMS B BOCIPHATHH, HaIpuMep:
1. "Oka3pIBaTh KaueCMEEHHYI0 MEOUYUHCKYIO NOMOWb HA OCHO8e
PABHONPABHO20 NAPMHEPCINGA, COBPEMEHHBIX OOCMUICEHUN HAYKU U
ayywiux mpaouyuti" — 7% KOHKPETHBIX cloB U 93% abcmpaxmmvix;
2."JleynTh MANUEHTOB KaK NAPTHEPOB OMHUPASICH HA OOCMUINCCHUS.
cospemennoii nayku u mpaouyuu IlepBoii ropoackoii 6oabHuLBI" — 50%
KOHKpeTHbIX U 50% abcmpaxmHuix CIOB.

Ta6auna 1 — CpenHee KOJIMYECTBO CIIOB B TEKCTAX MUCCHUN YaCTHBIX U
rocygapcteHHbIX MO.

KosanyecTBo cioB (cp.appm) B Muccun Hoas
KOHKPETHBIX
CJI0B B
r MO
pynna Cuayxeo- MHUCCHM B
Konkper- | AGcTpakT- | HBIX YacTeii cpeaneM (%)
HBIX HBIX peun Bceero 1o rpymme
Yacrasie (n=51) 2,0 19,8 4,8 26,7 7,1%
I
OCyIapCTBEHHbIE 13 16.8 3.9 2.1 5.4%
(n=36)
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basza dannvix smoeo uccrnedosanus omnpaegisemcs no 3anpocy na Email:
TsaranovKN@mos.ru

B uccnenyemblx rpynmax Aois KOHKPETHBIX CJIOB B MHUCCHH
cocrasisier 5,4-7,1(%) B cpeHEM, YTO CBHJIETEIBCTBYIOT 00 OTCYTCTBHH
aKLEHTa pa3padOTYUKOB TEKCTa MUCCUI Ha YBEIWYCHUE KOHKPETHBIX CJIOB
B HUX, U KOCBCHHO TIIOATBEPXKIAeT OTCYTCTBHE (OKyca BHHUMAHHUS
pykoBoxutenei MO Kk MeToAaM  COLMAJIbHO-IICHUXOJIOTMYECKOIo
yIpaBJICHUS IEPCOHATIOM.

BuiBoabl. COOTHOIIEHHE KOHKPETUKH/aOCTPaKIUH B  MHUCCHSX
YaCTHBIX M TOCyJapcTBeHHBIX MO 3HAaYMMO HE pasinyaeTcs U B CpelHEM
coctaBmsieT 6% KOHKpeTHBHIX Ha 94% aOcTpakTHBIX cioB. Jloms
KOHKPETHBIX CJIOB B TEKCT€ MHCCHH MOXET CIY)KUTh KOCBEHHBIM
MPU3HAKOM OTHOIIECHHS PYKOBOJCTBA K COLMAIBLHO-TICUXOJIOTHYSCKIM
METOJIaM YIPaBJICHUS JIFOIbMH.

Pexomenpanum. Ilpu co3gaHMyM TEKCTOB MMCCHUM CTPEMHUTBCS K
HCIOJIb30BAHUIO KOHKPETHBIX CJIOB B fojie He MeHee 50% 10 OTHOIIEHHIO
K a0CTpPaKTHBIM.

CHHCOK UCIO0/Ib30BAHHBIX MCTOYHUKOB:

1. Kapacux, B.W. HMractuTynnoHambHBI  KOHHENT  '"Muccus':
HeHHOCTHhle XapakTepuctuku / B. W. Kapacuk, D. A. Kansikoa //
AKTyanpHbIE TIPOOIEMbI (DHUITONOTHN U TTEeJarOTHIECKON THHTBUCTHUKH.
—2020. —Ne 2. — C. 80-90.

2. Kosnosa, B. A. Muccus meauimuckoro 6usneca / B. A. Kosmosa,
. B. Hazapos, E. C. UyBakoBa // HoBble TOpU3OHTHI CTyIEHYECKOM
HAayKH B ycIOBUsX riobanusanuu: Marepuainst 1[I MexperunonaasHon
HAYYHO-TIPAKTHYECKOW KOH(epeHmu, Dnucta, 22 anpens 2022 roxa /
Penxomnerns: O. H. KonneBa [u ap.]. — Omnucra: Kammbikuit
rocyJapcTBeHHbI yHuBepcuter umeHu b.b. T'opomosukosa, 2022. —
C. 426-430.

3. Papagno, C. The neural correlates of abstract and concrete words /
C. Papagno // Handbook of Clinical Neurology. — 2022. — V. 87. —
P. 263-275.
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4.  Wu, C. Beyond Valence and Arousal: The Role of Age of Acquisition
in Emotion Word Recognition / C. Wu, Y. Shi, J. Zhang // Behavioral
Sciences. —2023. - V. 13. - Ne 7. — P. 568.

5. ComoBbeB, B.Jl. Konmenmuss «KOHKPETHOCTH/aOCTPAKTHOCTHY:
cocrosinue aen / B. JI. Conobes // IlepBoiii HarmoHanbHBINA KOHTpECC
M0 KOTHUTHBHBIM HCCIIEZOBAaHHUSIM, MCKYCCTBEHHOMY HHTEIUIEKTY H
HelipouHdopmatuke. JleBsiTas MexmayHapoaHas KOH(pEepeHIUs II0
KOTHUTMBHOM Hayke: COOpHMK HaydHBIX TpylnoB. B nByx wactsx,
MockBa, 10-16 oxtsa6ps 2020 roga. Tom Yacts 1. — Mocksa:
HammonanbHbld  MCCIENOBATENbCKUI  ANEPHBI  YHHUBEPCUTET
"MUDIN", 2021. — C. 67-70.

6. Cuerupesa, 10. 1O. OCOOCHHOCTH ~ YIIpaBIICHHS  YacTHOU
MeauuuHckord opranmzammert /  1O. FO. CuermpeBa // Tpyn u
conuanbubie oTHOHIEeHUs. — 2017. — T. 28. — Ne 4. — C. 60-69.

KJIMHUYECKHUM CIYYAN: OCOBEHHOCTHU TEYUEHUSI
BEPEMEHHOCTH Y NAIIMEHTKHA C MHOI'OILJIOJJHOM
BEPEMEHHOCTBIO IIPU AHTEHATAJIBHOM T'MBEJIA
OJ/IHOI'O U3 IJ1IOJIOB

A.O. IMumaxosud, O.®. Ceposa,
JLB. Cenas, H.B. lllyTukoBa

IBY3 MO «MOIIL]», . Barawuxa, PO

BBenenune: B nHacrosiee Bpems OTMedYaeTcsi pOCT YHMCIa MHOTO
IUTOTHBIX OEpEeMEHHOCTEH, YTO CBS3aHHO C PAAOM (akTOpoB (IPUMEHCHHE
BPT, Bo3pact marepu crapiie 30-35 neT, HacleACTBEHHBIH (akTop (1Mo
MAaTepUHCKOW JIMHWH), BBICOKMH TAapUTET, aHOMAJIMM Pa3BUTUS MATKH
(yaBoenme), HacTymjieHHEe OEpEeMEHHOCTH cpa3y Ioclie MpeKpaleHus
MPUMCHEHHUST KOMOWHHMPOBAHHBIX OPAJBHBIX KOHTPAIENITHBOB, Ha (hOHE
WCIOJIb30BAHUSA CPEACTB U CTUMYJISIIMU OBYJISILMHU). OIHUM U3 HaCTBIX
OCIIOKHEHWH  TeUeHHWs  MHOTOIUIOAHONH  OEepeMEeHHOCTH  sIBISETCS
aHTeHaTaJlbHasi THOENh ONHOTO W3 IUIONOB. Ha IaHHBII MOMEHT HeT
€JIMHOTO MHEHHS O BEICHUM OCPEMEHHOCTH Yy JaHHBIX MAIHUECHTOK, O
CpOKax H MeTomax pomopaspemicHus. B manHOW pabote Oymer
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MIPEACTaBIICH KIMHUICCKUH CITydail BeACHUs] OEpEeMEHHOCTH y MalUCHTKU
OepeMEeHHOM JIBOIHEH ¢ aHTeHaTaIbHOW THOENBIO TUI0 A,

Marepuansl u Metoabl: [laruenTtka 36 et nmoBTOpHOOEpEMEHHAS,
noBTopHOpoasmast mocrymmia 01.12.2023 r. mepeBomgom u3 Hormackoro
POOWIBHOTO J0Ma B OTAeleHue marojoruu OepemeHHbix ['BY3 MO
«MoOCKOBCKHII OOIaCTHOW TEPUHATAIBHBIA [EHTP» C JHArHO30M:
“bepemennocts 33 nHenenu. XA nsoitns. C3PII II mimona II crenenu.
Yrpo3sa npexaeBpeMeHHbI pojioB. OAT'A pyOerl Ha MaTKe IMOCIe ONepaIui
kecapeBo ceueHue. BUY”. TeueHune Hacrosiee OepeMEHHOCTH: Ha (oHe
mpuéMa APBT (tenodorup 300 mr/cytku, namuByamH 300 Mr/cyTk,
napyHasup 1200 mr/cyTtku, perposup 200 MI/cyTku), IpenapaToB xKemuesa,
MHUKPOHU3UPOBAHHOTO mporectepora 200 mxr*3 p/cytku. B otnenenun
natosjorun OepemeHHbix MOIILl mpoBogmnace Tepamus: DHOKcanapuH
0,4 M /x 1 p/cytku, npodunakruka PJIC mona (nekcamera3zoHn 6 Mr B/M
4 pa3za uepe3 12 vacos — 3aBepuieHa 03.12.2023). IIpu Bemonnenun KTT
04.12.2023 B 11-02 oTmeuasncss MATOJOTHYECKUH CEpACYHBIN PUTM 2
wioga. Ilpu Y3M ormeuaeTcss oTcyTcTBHE cepaueOuenus y 1 mona.
[laneHTKa B OKCTPEHHOM TMOPSJAKE IMOJlaHA B OIMEPAIMOHHYIO JUIS
MpoBeJICHUsT omnepanuu kecapeBo ceueHue B 18-31 04.12.2023 uzpneuéH
JKUBOM HEJOHOIICHHBIH Mambuuk BecoM 2440 rp poctom 47 cM C OIICHKOH
nmo Amrap 7/8 OGamwio, 18-36 04.12.2023 wu3Bneu€H MEPTBBIH
HeJOHOUIEHHBIH Manbuuk BecoM 1200 poctom 24 cMm. Kposomoreps
cocrasmia: 500 mi. [TocnepooBsIii Iepro MpoTeKan 6e3 OCI0KHEHH;

IIpoBonuMmast B MOCIIEPOAOBOM IEPUOJE TEpalMs: YyTEpOTOHHYECKAs
tepanus (Oxcurouun 1,0x2 pa3a B eHb, B/M), aHaJIbIe3UPYIOILAs TEpaUs
(Ketopomak 1,0x3 pasa B JAeHb B/M), aHTHOAKTEepHalIbHAS Teparus
(nedorakcum 1,0x3 pasa/nenp B/B, Metponunason 100,0 B/B 3 pasza B
JICHb), aHTUKOAryJIsHTHas Tepanus (dHOoKcamapuH Hatpus 0,4 m/k 1 pa3 B
JICHB ).

CocrosiHne pebEHka: B TeueHHe 5 cyTok HaOmomaiacs B OPUTH,
3ateM B Teuenue 7 mgueii B OITH.

[lanmentka BbImMcaHa Ha 3 CYTKM MOCIE KecapeBa CEYeHHsS B
YIOBJIETBOPUTEIHHOM COCTOSHHU.

3akiiouenue: YuutsiBas poct yucIia MHOT OIUTOHBIX
OepeMeHHOCTeH, OTCYTCTBHE KIMHHYECKAX PEKOMEHIAIMH II0 BEICHHIO
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IBOMHM C AaHTCHATANBHOM T'HOENBI0 OJHOTO W3 IUIOJOB, HEOOXOIMMO
MPOBEACHUE HCCICOBAHUN HANpaBIEHHBIX Ha OMpeJeNeHHe TaKTHUKH
BEACHUA I[ElHHOfI TpynIibl MMalMCHTOK, CPOKOB u METOJ0B nux
ponopaspemieHue. B pa3oOpaHHOM KIMHHYECKOM CiIydae HpeACTaBIICH
MpUMEep YCIEIIHOTO 3aBeplieHHss OEepeMEHHOCTH C aHTeHAaTalbHOM
rubenpi0 OAHOro H3 MiIoAoB. llpoBenéHHoe ponopaspelieHue yTEM
OIlEpalliu KECapeBO CEUYEHHUE BBIIIOJHEHO B MHTEPECaX JKUBOrO ILIOAA, T.K.
B JaHHOM Cpoke, c mpoBeaéHHou mnpoduiaaktukoii PJC, pucku
BHEYTPOOHOHN >KM3HM HW)KE, YeM MPOJOHTHPOBaHHE OEpeMEHHOCTH, B
KOMIPOMETUPOBAHHOH r'MOeNbI0 APYroro mioja cpese.

AHAJIA3 COMATUYECKHUX MYTAIIUM B TEHAX JAK2 U
CALR, ACCOIIMMPOBAHHBIX C PA3BUTHEM UCTUHHOM
MOJIMIIUTEMUU, A TAKXKE TEPMUHAJIBHBIX MYTAILIUH B
T'EHAX EPOR, VHL, EPAS]I 1 EGLN1, ACCOIIUMPOBAHHBIX C
CEMEWHBIMU SPUTPOILIUTO3AMU, CPEJIUA MAIIUEHTOB C
3PUTPOILIUTO3AMHU HESICHOM 3TUOJOT U

A.A. Illanésa"’, T.H. Cy660THHa'?,
E.A. Ho3gemesa’, K.O. MI/I]Z)OHOB3

" Cubupcruii pedepanvuviii ynusepcumem, 2. Kpacnospcx, P®
@Iy DCHKIL] ®MFA Poccuu, 2. Kpacrnosipck, P®
S@OBYVH L[HUU Dnudemuonozuu Pocnompebnaosopa, e. Mockea, P®

[IpuuuHbl aOCONIOTHBIX APUTPOLUTO30B MOTYT OBITH B LEJIOM
pas3zeneHsl Ha TIEPBUYHBIC (BBI3BAHHBIC MOJICKYJISIPHBIM Ae(EeKTOM Ha
YPOBHE OSPUTPOMAHOIO POCTKA, HMEIOT 3PUTPOIOITHH-HE3aBUCUMBIiH
XapakTep) WKW BTOPUYHBIE (T.. MOJEKYJIAPHBIH ae()EeKT HAXOAUTCS BHE
SPUTPOLMTOB ¥ UMEET IPUTPOTIOITHH-3aBUCUMBII MEXaHU3M, CBSI3aHHBIH C
BO3IEHCTBHEM HEMOCPEACTBEHHO Ha SPUTPOLIUTHI). PasBurne
IPUTPOLIMTO3a MOXKET OBITh BBI3BAHO KaK KJIOHAJBHBIM MPOLECCOM
(BcmenctBue comaruueckux MyTamuii B reHax JAK2 u CALR), Tak u
TCepPMUHAIBHBIMA ~MYTallWsIMH B TeHaX OENKOB, OOYCIIABINBAIOIIIX
pa3BUTHE CEMEHHBIX HACIEAyeMBIX dpUTpoIuTo30B (EPOR, VHL, EPASI,
EGLNI wn np.). Wndopmauum o dYactore M paclpoCTPaHEHHOCTH
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Pa3MYHBIX THIIOB 3PUTPOIHTO30B HET, TaK KaK 3TO 3a00JIeBaHHE MMEET
MHOXKECTBO IPUYMH, KOTOpPBIE YacTO OCTAlOTCS HEHW3BECTHHIMU. B
Kpacnosipckom kpae 6osiee TOJIOBUHBI OOJBHBIX C APUTPOIMTO3aMH IOCIIE
MIPOBEACHUS JHArHOCTUYECKUX MPOLEAYp, BKIIOYAIOIIMX, B TOM YHUCIIE,
aHanu3 HauOoJiee pacnpocTpaHeHHOH comaTtuyeckoi mytauuu p.V617F B
reie JAK2 ana  guddepeHIMaTbHON — IUATHOCTHKHA — WCTHHHOM
nonururemun  (MII), ocratorcss 0e3 TOYHO YCTaHOBIEHHOTO THIA
IPUTPOLIUTO3A.

Takum oOpa3oM, MLeibI0 JaHHOM pabOThl CTaJO MPOBEICHHUE
MOJIEKYJIIPHO-TEHETUUECKOr0 MCCIIEJOBaHUS T€HOB, ACCOLMHPOBAHHBIX C
pa3IMYHBIMU TUTIAMH SPUTPOIMTO30B cpeau JAK2 (V617F)-HeratuBHBIX
MAIMEHTOB C LENbl0 yayullleHus AuarHocTuku MII nim sxe BpOXKIEeHHBIX
(ceMelHbIX) ClTyyaeB SPUTPOLIMTO30B.

B xoxe npoBesieHUst TaHHOHN paOOTHI aJANITUPOBAHBI U UCIIOTIH30BAHBI
cienyomue MOJIEKYJISIPHO-TE€HETUYECKHUE TEXHOJIOTUH: 1)
rerepoayruiekcHbii 1 HRM-aHanu3sl Jyisi CKpUHHMHTAa COMAaTHYECKHX
myTaiuii B 12 sk3onHe reHa JAK2 m B 9 sk3onHe reHa CALR u 2)
cekBeHupoBaHue 10 CeHrepy JUid BBISBICHUS W HUICHTU(UKAIUH
comaThueckux myranuil B 12 sk3one reHa JAK2 u B 9 skx30He reHa CALR
(accommupoBannbix ¢ UII), a Taxke repMHHATBHBIX MYyTallMd B TeHaX
EPOR, VHL, EPASI u EGLNI (acCOUMMpPOBAaHHBIX C CEMEHHBIMU
(hopMamMu SPUTPOITUTO30B).

[lo pesynbTaraM CKpUHMHra COMAaTHYEeCKMX MyTauud B 12 sKk30HE
reHa JAK2 uw B 9 ok3oHe TteHa CALR cpemm 138 JAK2 (V617F)-
HEraTUBHBIX MALIMEHTOB C 3PUTPOLMTO3aMH HESICHOM 3THOJOrHM ObLIO
BBISIBJICHO 6 MAaLIUEHTOB C MyTalusaAMu B 12 sk30He rea JAK2 u 1 nanueHt
¢ myranueir B 9 sk3oHe reHa CALR (Tabmwmma 1). Bce BwIsIBICHHBIE
MyTaluu MIOTBEPKACHBI u UICHTA(UINPOBAHBI METOJIOM
cexBeHupoBanusa no Cenrepy. JlaHHbIe BapuaHTHI NpeACTaBIEHbl B Oase
COSMIC, oHm BKJIIOYAIOT B ce0s1 MyTalluy 110 THITY JENCIUi, HHCEPIH U
KOMIUIEKCHBIX MyTauui. Tak ke Bce NpeACTaBICHHblE MYyTalUU
JIOKAJIM30BaHbl B COOTBETCTBYIOIIMX OHKOTEHHBIX 00JacTsIX reHoB JAK2 1
CALR u omucanbl B Ooyiee paHHUX HCCIeNOBaHUAX. TakuM oOpa3om,
MOKHO YTBEP)KIIaTh, YTO BCE BBIABJICHHbIC BAPHUAHTHI aCCOLIMHUPOBAHBI C
UII.
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[Ipn amammze cexBermpoBanwem 1o Cenrepy renoB EPOR, VHL,
EPASI n EGLNI xakue-nub60 reHeTH4ecKue BapuaHThl OOHAPYXKEHBI Yy 22
u3 50 JAK2- u CALR-HeraTHBHBIX OTOOpaHHBIX MarueHToB. Cpean Bcex
BapUaHTOB, BBISBICHHBIX B KOIUPYIONINX 007IaCTsIX 00CICIOBaHHBIX TEHOB
U MPUBOJAIIMX K aMHUHOKHCIOTHBIM 3aMEHaM, HauOOJNbIIWN HHTEpecC
MIPEICTABISIOT creaytomue: 1) nBe myranuu B rene VHL (rs28940298 u
rs5030821), accouMMpoOBaHHBIX C pa3BUTHEeM YyBalICKOH MONUIMTEMHUU
(ECYT2); 2) Bapmant rs12097901 B rene EPASI, accomuupoBaHHBINA C
ajanTtanyeld K BbICOTE M MOBBILAIOMIMKA ypPOBEHb I'€MOIJIOOMHA, HO HE
UMEIOMMNA MATOTeHETHYECKOW 3HAYUMOCTH JJIsl 3PUTPOLMUTO30B IO
nanabiM ClinVar u 3) oxgHa myraums B reHe EPOR, He omnucaHHas B
JUTEepaType.

Ta6auua 1 — [lepeueHb BBISABICHHBIX COMAaTHUECKUX MYTalMi B TeHaX
JAK2 u CALR

Ne 311;::;-1 Hsmenenne cDNA H3menenne B 0esike COSMIC

1 c.1624_1629delAATGAA p.N542-E543del COSV67575778

2 c.1619_1627TCAgAAATg>AAA p.I540-E543delinsKK COSV67625452

3| ke, c.1623_1628delAAATGA p-N542_ES543del COSV67575778

4 |12 c.1622_1627delGAAATG p-R541_E543delinsK COSV67586963

5 c.1611_1616delTCACAA p.F537_K539delinsL COSV67579858

6 c.1612_1616CACAA>TT p-H538_K539>L COSV106113090
7 gALR’ c.1154_1155insGTGTC p E386fs*46 -

Takum o6pa30M, CoriaCHo pe3yibTaTamM IMPOBEACHHOT'O

WCCJIeIOBAaHUS, aHAJIN3 PEAKUX COMATHMYECKUX MyTauui B reHax JAK2 u
CALR, accommupoBaHHbIX c pazButaeMm HII, a Takxke TepMUHAIBHBIX
BapuanToB B reHax EPOR, VHL, EPASI w EGLNI, OTBEeTCTBEHHBIX 3a
pa3BuTHe ceMelHbIX dpuTpouuto3oB TunoB ECYTI1-4, sBusercs
aKTyaJbHBIM JUIS OOJNBHBIX C DPUTPOIUTO3aMH HESICHOM OSTHOJOTUH H
CIOCOOEH CYNIECTBEHHO YIyUIINTh JHATHOCTHKY TaKUX IallUCHTOB.
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XAPAKTEPUCTHUKA PE3EPBA PYKOBOJAIIINX KAAPOB I10
MEJUIIMHCKAM OPTAHU3AIIUSAM CEBEPO-KABKA3CKOM
JKEJE3HOM 10POT'A

M.M. lllamyp3aesa, J[.FO. Kapumona
@I'BY I'HI] ®MFBL] um. A.U. Bypnazana ®MBA Poccuu, e. Mockea, P®

AkTyaabHocTh. YeueHckas PecrmyOnmvka 3aHUMaeT IUAMPYOIINE
MO3UIIUU TI0 TYCTOTE KEJIE3HOJOPOXKHBIX MYyTEH OOIIEro IOJIb30BAHMS
cpenn cyobekToB CK®DO, 3HaueHWE NAHHOTO IOKa3aTellss MPEBOCXOIMT
CpelHHWE 3Ha4eHHs Mo OKpyry Ha 57%, a Takxke CpeaHEepOCCHICKHE
3HaueHusi Ha 290%. Co3maHue ycnoBWH Ui TOBBIIICHHS KadecTBa H
JIOCTYITHOCTH MEIAMIIMHCKOW TOMOIIH )uTelisiMm B YeueHckoil PecyOnnke
SBIISICTCS TAK)KE MPUOPHTETHBIM HATPABICHUEM PETHOHAIBHOW TIOJHMTHKH,
HaIlpaBJICHHONM Ha YCTOMYMBOE COIMATBHO-PKOHOMHYECKOE pa3BUTHE
UYeuenckort PecrnyOnmuku. KadectBo coctaBa u 3(QHEKTHBHOCTH pabOTHI
YOpPaBIEHYECKUX KaJ[POB B CUCTEME 3JIPABOOXPAHCHUS B 3HAYUTEIHLHOU
CTCIICHU 3aBUCHT OT COCTOSHHUS OTPAcCICBOM CUCTEMBI YIIPaBIICHUS,
KOoTOpasi (JOPMHPYET TOT THII PYKOBOIHUTENS, KOTOPHIA B HaMOOJbBIICH
creneHn cootBeTcTByeT ee opranuzanuu. OAO «PXK/» — enuHCcTBeHHAs
komrianuss B Poccuu, coxpaHMBIIAss WHCTHTYT LIEXOBBIX TEPAIEBTOB M
MIPOM3BOCTBeHHYI0 MeauuuHy. Crennguka padotHukoB OAO «PXK»
CBs3aHA C BPEJHBIMH W OMACHBIMH YCIOBUSIMH TpPYy/Aa C TOBBINICHHBIM
YPOBHEM SMOLMOHANBHOTO HAMPSDKEHUS, IIyMa, 3JEKTPOMAarHUTHBIX
W3IIy4eHUH © JAp., a TakkKe TIOCHEICTBUSIMU  KPYIICHHH  Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE, MOITOMY B TIOATOTOBKE PYKOBOJSIINX
KaJ[poB  JKEIIE3HOMOPOKHOTO  3IPaBOOXpaHeHHs o0co0oe BHUMaHHUE
yIENSIeTCsl BOIPOCaM COXPAaHEHHs 3[0POBbS PaOOTHHKOB, MPOQHUIaKTHKE
npodeccHOHANBHBIX 3a00JIeBaHUH W TIOJTOTOBKM Ha BBICOKOM YPOBHE
CaMHX PyKOBOJSIINX KaJIpOB.

Leab uccaenoBaHusi — U3yYUTh XapaKTEPUCTUKY CHOPMHUPOBAHHOTO
pe3epBa PYKOBOJSIIUX KaJIpOB JUIsi MEIUIIMHCKUX opraHu3aiuii CeBepo-
KaBka3zckoil kenme3HOW [OpoTH IJsl TOCHENyIomeld KOPPEeKIUU €ro
COCTaBa.
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Matepuan u wmeroabl. [IpoananusupoBaHbl cHOpMUPOBAHHEIC
JIOKYMEHTBI MO YTBEPXICHHUIO pe3epBa PYKOBOMASAIIMX KaJpPOB MO BCEM
MeaunuHCKuM  opranm3anusM  (MO)  CeBepo-KaBkasckoit  kene3HOM
noporu B UedeHCkol pecryOnnke. MeTonbl: OMHCATeIbHON CTATHCTHKHY,
KJIACCMYECKON BapUallMOHHON CTaTUCTUKHU, aHATTUTUYECKUH.

PesyabTaThl uccenoBanus. O0Iee KOJINISCTBO pe3epBa KaJpoB 110
Bceil BpaueOHO-canuTapHOil cimysx6e CKXK]] cocramser 199 wenosek. 13
HUX J0Js MYX4YuH coctaBisieT 27,6%, mons xenmuH — 72,4%. Tlo
BO3pacTy B COCTaBe pe3epBa pyKoBoaAmuX kaapos 20,6% mpuxomutcs Ha
Bpadeii B Bo3pacre 110 30 net, 43,7% B Bo3pacte ot 31 mo 40 ner, 29,1% B
Bozpacte oT 41 1o 49 ner u ot 50 ner u crapuie 6,6%.

ITo ctaxy paboTsl 23% COCTABISFIOT BpadH CO CTaXKeM PabOTHI 10 5
net, 21,7% co craxem pabotst oT 6 10 10 ner, 16,3% co cTaxkem paboThI
ot 1 g0 15 net 1 39% co craxxeMm paboThI cBbIIe 15 Jer.

I[To momKHOCTHBIM O0OSI3aHHOCTSM B cocTaBe pesepBa 86%
MPUXOAWTCS Ha JONI0 Bpadel-opAnHATOpoB, 8% Ha 3aBEAYIONIUX
oTaeneHus MU, 6% Ha 3aMecTUTeNel TIIaBHOTO Bpaya.

OneHuBas ypoBeHb KBATM(UKAIIUM CIECIHAINCTOB BHIIBUTAEMBIX B
pe3epB MOXKHO cKazaTh, uTo 3% U3 HUX HMMET 2 Karteropuioo, 35%
1 xareroputo, 4% BbICUIyl0 KaTeropuro. bonble NOJOBHHBI BpaudeH,
BBIIBUHYTHIX B pe3epB, 58% He uMmeeT KBaNU()UKAIUOHHONW KaTerOpUH.

Oxosno  80%  Bpaueil, BBIABUTa€MbIX B  pE€3€pB, MPOILIU
YCOBEPIICHCTBOBAHKWE IO CBOCH CIEIUATBLHOCTH M TOJBKO 3% HMEIoT
YCOBEPIIIEHCTBOBAHKE 110 OPTaHU3AIHH 3][PABOOXPAHCHHUSI.

OO0miee KOIMYECTBO pe3epBa BpavyeOHBIX KaJIpoOB Ha JOJHKHOCTH
INIaBHBIX Bpauel u ux 3amecrureneil no sceit BCC CKX] — 60 uenosex,
gro cocraBisieT 30,2% oT o0miel unciieHHOCTH pe3epBa. OneHnBast pe3epB
KaJIpOB Ha IJIaBHBIX Bpauyeil M WX 3aMECTUTENCH B IIEJIOM 110 MEIUIIMHCKUM
OpraHu3alsM BpaueOHO-caHuTapHO# ciayx061 CKIXK]I 1 cpaBHHBas ero ¢
0oOLIMMH TTOKa3aTeNsIMH M0 BCEMY BpaueOHOMY pe3epBYy, MOXKHO OTMETHUTh
cienyroee.

B rpynme pesepBa KaJpoB Ha IIaBHBIX Bpayeil W MX 3aMecTUTeneit
60% cocraBnsitoT MyxunHbl U 40% xeHmuHbL. J{ons cnenuanucToB g0 30
JIeT B JaHHOM rpymmne cocTtasisieT 13,3%, uro moyTH B 2 paza MEHBIIIE, YEM
B 00mmeM, 1o pe3epBy. Jons cnemmanuctoB ot 31 10 40 JeT cocTaBuseT
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40%, ot 41 1o 49 ner 33,7%, 94TO NPUOIU3UTEIEHO COOTBETCTBYET OOIITIM
nokaszarensMm. Jlonms cremmanucToB B Bo3pacte oT S50 jer u crapiie
cocraniseT 13%, 4To B 2 pa3a MpeBbIIaeT OOIIIe MOKA3ATEIH.

Hons Bpaueii-opauHaTopoB coctaBiusgeT 53% oT ofmero gucia
pe3epBa TJIaBHBIX Bpaded W uX 3amecTtutreneid; 27% COCTaBISIOT
3aBenyroue otneneHusMu U 20% COCTaBISAIOT 3aMECTUTENH TJIaBHOTO
Bpaua.

Jons Bpayeil, HUMEIOMHKX BTOPYK AaTTECTAMOHHYIO KaTETOPHIO,
cocraBngeT 6,6%, uyTo B 2 pa3a Bblle o0muX nokaszareneil. ons Bpaueii,
HMEIOIIMX TEPBYI0 aTTECTAMOHHYIO KaTeropuio, cocramiser 32%, 4To
MPHUOIHU3UTENBHO COOTBETCTBYEeT OOIMM MokazatensMm. Jlons Bpauew,
HMMEIOIIMX BBICIIYIO KaTETOpHI0, cocTaBisieT 12%, uto B 3 pasa Bhllle, YeM
B 00I1IeM, TI0 pe3epBYy BCEX KaTerOpHii paOOTHUKOB.

YcoBepIlIEHCTBOBaHNE [0 CHENMAIbHOCTU UMET 76,7% Bpaueit
pe3epBa, uTo NPUOTU3UTETBHO COOTBETCTBYET OOIIMM MoKa3aTensiM; 6,6%
Bpadel pe3epBa HMCIOT YCOBEPHICHCTBOBAHWE II0  OpraHU3AINN
3paBOOXpaHEHHs, YTO B 2 pa3a Ooyblle, 4eM B IEJIOM IO PE3EpPBY.
HeoOxomuMo oTmeTHuTh, OJHAaKoO, 4Tto 23,3% CHENHMaINCTOB pe3epBa
TJIaBHBIX Bpaqeﬁ MU UX 3aMECTHTEIICH HE UMCIOT YCOBCEPIICHCTBOBAHUA 110
cneuuanbHocTd U 93,3 % cnenuanucToB pe3epBa INIaBHBIX Bpauel M UX
3aMecTUTe]eil HE MMEIT YCOBEPUIEHCTBOBAHUS II0  OpraHM3aluu
3/IpaBOOXPAHECHUS

3akJ0ueHnue. BrinBmkenne B pesepB pYKOBOOHTENEH
yrnpaBlieHYecKuX KaapoB meaunuHcknx opranmzammid CKOKJ] craprme 50
JIET HeJb3s CUUTaTh LelecooOpa3sHbIM, TaKk KaKk B MPEeANEeHCHOHHOM
BO3pacTe BO3MOYKHOCTH OCBOCHMs IpUHLMIOB ynpasieHus MO Becbma
OTpaHWYCHHBI. B CBI3M ¢ D3TUM MBI CUHTANH LENECOOOPA3HBIM
PEKOMEHI0BaTh pyKoBomuTesiM MO OTBECTH IO TaHHOMY KPHUTEPHIO U
nono0path APYrHX KaHIHIATOB B pe3epB KaapoB. KomuuecTBo My>K4nMH
moYTH B 2 pasa OOJbIIE IO CPABHEHUIO C OOIMIMMH ITOKA3aTEISIMH. DTO
MOXXHO OOBSCHUTH OOINECH TEHACHIMEH MpeoONajaHus MyXYWH Ha
PYKOBOAALIMX JOJDKHOCTAX. XOTS B MEIUIMHE 3TO BBIPAXKEHO B MEHbILIEH
CTETICHHU, YeM B JIPYTHX OTPaciix. B kareropum pe3epBa KaapoB ITaBHBIX
Bpaueil W MX 3aMECTHUTENeH MO0 CpaBHEHHIO C OOMIMMH IOKa3aTeNsIMH
HaONIOaeTCsl CMEIIEHHE B CTOPOHY YBEIHMYCHHS KOJNMYECTBA Bpadei
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CTapIIMX BO3PaCTHBIX rpyni. CpaBHUBAS 3TH IMOKa3aTeId MOKHO CKa3aTh,
YTO B IICJIOM YPOBEHb KBATHU(HUKAIIMK TPYIIIBI pe3epBa TJIaBHBIX Bpadel U
WX 3aMECTHUTENel HECKOJNBKO BBINIE, YeM B OOIIEM, 10 BCEMY pPE3epBY
BpaueOHBIX KajpoB. OaHako, TeM He MeHee, 49,6%, TO eCTh IOJIOBHHA,
pe3epBa TIABHBIX Bpadyed M WX 3aMECTHTEICH HE WMEIT BOOOIIE
KBaTU(UKAIIMOHHBIX KaTeropuii. I[lonyueHHble MaHHBIC NPEACTABICHBI
PYKOBOJICTBY OTpPAaciH JJIsl ONTUMH3AIMKA COCTaBa pe3epBa PYKOBOISAIINX
KaJI[pOB B CHCTEME KEJIC3HO-IOPOKHON METUITUHBI PecyOnkw.
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