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PA3JIEJI |. MATEMATHUKA

Py3smanos ®@.U., Amypos b.H., Komujos T.O., Ymenon I.X.
Pe3yibTaThl ClIEKTPAIBHOI0 aHAIU32 3P PEeKTHBHON IPOMBIBOYHOM KUIKOCTH C
npumeHenuem OIIP

(Vsbexucman, Tawxenm)
doi: 10.18411/gdsn-25-12-2019-01
idsp: scienceconf-25-12-2019-01

AHHOTAIUSA

B cratbe paccmarpuBaeTcs pe3yNbTaThl CIEKTpaIbHOTO aHamm3a 3(dexkTuBHON
MPOMBIBOYHOM >kuaKocTH ¢ npuMmeHeHrem OIIP. Ha ocHOBe CHEKTpadbHOTO HMCCIEIOBAaHUS
MOKA3aHO, YTO MEXaHM3M HOHHOTO OOMEHAa YacTHI[ TPOMBIBOYHON JKUIKOCTH (peaKius
3aMeIICHUs) MPHU 3aMEHE B KPHUCTAUIMYECKOW peIIeTKe MUHepalla KaTHOHAMU JHCIIEPCHOU
cpelbl TPEACTaBIsIeT COO0OH HEOOMEHHOE 3aMEeIIeHHE OpPraHWYEeCKUX M HEOPTaHUYECKHX
KaTHOHOB IMPOMBIBOYHOM JKUIKOCTH C YaCTHIIAMU TOPOJAbI W IEJIbIMH TpPYIIaMu
JUCIIEPCUOHHOM cpeabl. [lomydeHsl pe3ylbTaThl IMPOIECCOB IMPHCOCTUHECHUS K YacTUIAM
MIPOMBIBOYHON KMJKOCTU DJEMEHTOB (DIIOMIOB M TOPOJBI, a TaKKe OJHOBPEMEHHO
MPOUCXOJAIINE HOHOOOMEHHBIE W HEOOMEHHBIC IPOIECCHI, OINPEICIIIONIEe MEXaHNU3MbI
WHTHOMPOBaHUS (CHWKCHHS THAPOPHILHOCTH), CTAaOWIM3alM W KOJUIOMTHOW 3allUThl B
MIPOMBIBOYHBIX KHIKOCTSX — JUCIIEPCHBIX CUCTEMAX.

KiioueBbie ciaoBa: UWK-cnektpomerpa, mnomumep, Giaroua, TruapodUIbHOCTH,
JUCIIEPCHAs CUCTEMa, KOAryJIsIIvsl, TBEpAOH (pasbl, THAPATHBIX TUICHOK, OKPHCTATH30BAHHOCTb.

CriexTpanbHblil aHanu3 3¢ (HeKTUBHON MPOMBIBOYHOM >kuAKOCTH ¢ npuMmeHeHreM OITP B
cpaBHeHMM c 0a3oif maHHbIX MK-crekTtpoMerpa moka3plBaeT HauOONBIINE COBHAJICHUS CO
CIIEKTPaMH MOJIEKYJT M3BECTHBIX TOJMMEPOB (puc.1-2).

IlockonbKy, TIpenCTaBI€HHAas  NPOMBIBOYHAs  JKUAKOCTb  MHOTOKOMIIOHEHTHas,
COCTOAIIasl U3 OPraHUYECKUX, HEOPTaHUYECKUX U MOJIMMEPHBIX COETUHEHUH, (POPMBI MOPOILIKA
WIM BOJIOKHA, TO BBIOpaHa ObLia yHuBepcaibHas A Bcex Meromuka ATR (ocnmaGrnennoe
MOJIHOE OTpakeHre) B criekTpaiibHoM nHTepBase 4000-400 cum-1.

Ha ocHOBe crnekTpanbHOro aHaiausa CIeAyeT, 4YTO MEXaHH3M HOHHOTO OOMEHa YaCTHIL
MIPOMBIBOYHON JKUAKOCTH (peaklysl 3aMElIeHHs) MPH 3aMEHE B KPHUCTALIMUECKOW pEeLIeTKe
MHHEpala KaTHOHAMHU JAWCIIEPCHOW Cpeabl NpeNCcTaBiseT co0oil HeoOMEHHOe 3aMelleHue
OpPraHUYECKUX U HEOPTraHMUECKUX KaTHOHOB MPOMBIBOYHOM KHJIKOCTU C YaCTHIIAMU MOPOJIbI U
LEeJTBIMH TPYIINAMH JUCTIEPCHOHHO# cpenpl [ 1,2,3].

[lomy4yeHbl pe3ynbTaThl MPOLIECCOB TMPHUCOENAMHEHHUS K YacTULAM IPOMBIBOYHON
KHUJKOCTH D3JEMEHTOB (IIIOMIOB M TOPOJbL, a TAaKXKEe OJHOBPEMEHHO MPOUCXOJISIINE
MOHOOOMEHHBbIE W HEOOMEHHbIE IPOLECCHl, ONPEAENSIONINEe MEXaHU3Mbl HMHIMOMPOBAHUS
(cHIKeHus! THAPO(UIBHOCTH), CTAOMIIN3AIMU U KOJUTOWIHON 3aIUTHI B TPOMBIBOUHBIX JKUJIKO-
CTSIX - IUCHEPCHBIX CHCTEMAX.

OnpeneneHbl  peXUMbl  KOAryJdslUM  AUCHEPCHBIX  CHCTEM  B3aWMOJIEHCTBUSA
MIPOMBIBOYHOM JKUAKOCTH C eMeHTaMu (uronaoB. M3yueHa Koarymasius JUCTIEPCHBIX CUCTEM
B3aMMOJIEMCTBUSL MPOMBIBOYHOM KHMJIKOCTU C 4YacTUIAMU Topoxabl. IlomydeHbsl pe3ynbraTsl
aHalM3a KOaryJsiUuM JUCIIEPCHBIX CHUCTEM B3aUMOJEWCTBHUS IMPOMBIBOUYHONW KMIKOCTH, C
aNeMeHTaMH (IIIOUI0B U YacTULAMU 1TOopoibl. OGO0OIIEHBI MPOIECChl KOArysiluy AUCTIEPCHBIX
CHCTEM B pe3yJbTaTe B3aUMOJEWCTBHS MPOMBIBOYHOW KHUJIKOCTU C 3JeMeHTaMu (UIIOMIIOB U
YaCTHUIIAMU ITOPOJIbI HA MOJIEKYJISIPHOM YPOBHE.

B Hacrosiiiee Bpems 60ibII0e BHUMaHKE YAENAeTCs IpodiieMe yIpaBiIeHHs IPoLeccaMy
CTPYKTYpOOOpa30BaHMsl B MUHEPAIM30BAHHBIX MOJIMIUCIIEPCHBIX cycrneH3usx [4,5]. CTpykrypa
JMICIIEPCHOM CHCTEMbI BO3HMKAET B pe3ysbTaTe B3aUMOJCHCTBUS YaCTULl ee TBepIoH (a3bl, Ha
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yrilax © pedpaXx yTOHYEHHBIX THMAPATHBIX IUICHOK, JIETKO B3aWMOJAEHCTBYIOLIHX C
MOJIEKYJISIPHBIMH CHJIAMU M 00pa3yIOIINX CETYATYIO CTPYKTYpY.
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Puc. 1. UK — cnexmpul komnonenm OIIP: 1 — OIIP (5eﬂaﬂ @paxyus); 2 — OIIP (memnas gpparxyus); 3 — benvie
60I0KHA (0MX00bL KOBPOB).
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Puc. 2. UK — cnexmput komnonenmut OIIP u3z omxo006 kospos 6 cpasuenuu ¢ 6azoii oanuvix UK-cnekmpomemy

HeOOILUIOMY COBNAOEHUIO CO CNEKMPAMU MOJEK)Ibl Uzgecmublx nonumepos: 1 — UK-cnekmp komnonenmos OILP u3

0mx0008 kospos; 2 — UK-cnexkmp L{AC-ouxnopobuc (nupuoun) niamunym (Il), coenadenue — 42%; 3 — UK-cnexmp
noau(akpuroHumpun), cosnadenue ~ 36,6%.
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Puc. 3. UK-cnexmpovr memnoii komnonenmot OIIP 6 cpasuenuu ¢ 6azou oannvix UK-cnexmpomempa nc
HAuboIbUEMY COBNAOEHUIO CO CREKMPAMU MOAEKY]l U3GECTHBIX NOIUMEPOS. 1 — CheKmp memHOU KOMROHEHMbL
OIIP; 2 — cnexmp noau(amuieH-nponuien-ouen), cmenenv cognaoerus — 48%; 3 — cnexmp mpumemunnsombu

ayemana, cosnaoetue ~46.
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Puc. 4. UK — cnexmpuwl komnonenmoi 6enoti OIIP 6 cpasnenuu oannwvix UK-cnexmpomempa no Haubo il
COBNAOEHUIO CO CHEKMPAMU MOJLEKYIL U U3gecmublx noaumepos: 1 — UK-cnexmp 6enoii komnonenmot OI1P, -
UK-cnexmp mempakuc (ayempornumpun) meou (1) cexcagnioopogpocpam CgH1;CUFgN,4P, cosnadenue nusxoe —
23%, Hagepnoe smo Heopeanuieckoe coedunernue, e2o nem 6 base MK-cnexkmpog MonekyisipHbiX 0peaHudecKux
coedunenuil; 3 — UK-cnexmp BUC (mpumemuncunun) meman (C7HoySiy).
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O0o01eHne pe3ysbTaToB CXEMbl ACHCTBUS MOJEKYJISIPHBIX CHJI MPU B3aUMOJICHCTBUU
IPOMBIBOYHOM KHJIKOCTH ¢ (DIrOMJaMu U IOPOJIOH Ha MOJIEKYJIIPHOM YPOBHE:

1. IIpuBenénnbie  pesynprarhl  MK-CHEKTPOCKONMMYECKHMX  HMCCIENOBaHUMN
pacTBOpUMBIX (ppakiuii NOKa3bIBAIOT, YTO IOJIOCHI IOIJIOUICHUS, XapaKTepHble s
THJIPOJIM30BAaHHBIX MOJIMAKPHIIOHUTPUIIA, & CIIEKTPBI HEPACTBOPUMBIX (PpaKIUif TAIOT HOJIOCHI
HOIJIOILEHHs], MPUCYIUE BOJIOKHAM LIEJUIIOJIO03bl M IIEPCTH, TaK, HAaIpUMeEp, HaOIoAaoTCs
BaJICHTHBIE Koyebanus npu 3440 oM, xapaktepsble i1 OH- rpynm, a Takke mojiocel npu
3100 em™, 1410 em™, 1100 em™, 980 em™ (puc.2).

2. [IpencraBieHo 3ieKTpoHHOE U300pakeHHe CTPyKTyphl pearenra OIIP,
BIIMAIONIEE HA KOHLEHTPALMIO M COCTaB TBEPAOM (pa3bl, TUI KPUCTAUINYECKOW PpEIeTKU
CTPYKTYpOOOpa3yloIuX €IUHUI, KOH(HUTYpAllMI0 YacTUI, HX OKPHCTAJUIN30BAHHOCTH,
CIIOCOOHOCTh K N30MOP(GHOMY 3aMELEHHUIO, YHUCIIO AKTUBHBIX LIEHTPOB, KOJIUYECTBO CBA3aHHON
BOJABl W T.J., @ TAaKXKE BIUSIOIIET0O HA MPOLECCHl CTPYKTYpOOOpa30BaHUsI MPOMBIBOYHOM
AKUJIKOCTH.

3. CpaBHUTENBHBIN CIIEKTPAIBHBIN aHaN3 3(h(hEeKTHBHON MPOMBIBOYHOHN KUAKOCTH
¢ npumenenuemM OIIP ¢ ©Oasoii nmannbix MK-cnekrpomerpa mnokaspiBaeT HauOoOJblLee
COBIIQJICHNE CO CIEKTPaMH MOJIEKYJ M3BECTHBIX IMOJMMEPOB, KOTOPBIN BBISIBUI, YTO MEXaHH3M
HMOHHOTO OOMEHa YacCTUI[ MPOMBIBOYHOM JKUJIKOCTH (pEaKkLuH 3aMelIeHus]) NMpU 3aMeHEe B
KPHUCTAJUTMUECKON pelIeTKe MUHEpaia KaTHOHAMH JWCIEPCHOW Cpeabl MPECTaBISICT COOOM
HEOOMEHHOE 3aMelleHUe OPraHMYEeCKUX U HEOPraHMYECKUX KaTHOHOB MPOMBIBOYHOM KHJIKOCTH
C YaCTHIIAMH TIOPOJIBI ¥ ETTBIMH TPYIIIaMH JHUCIEPCUOHHON CPEIBI.

***k
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PA3SJIEJI ||l. TEXHUYECKHUE HAYKHN

AKCSINTOB M.X.l, EropoBa E.B.Z, Puidaxon A.H.’
HudposBoii yckopuTeab CHCTEMBbI CTATUCTHYECKOI 00padO0TKN PAIMOCUTHAJIOB

40 Konyepn «I panum-Inekmpon»
2@I'VII BHUHA um. H.JI. Jlyxoea
Y(Poccus, Cankm-Ilemep6ype)
2(Poccusi, Mockea)
doi: 10.18411/gdsn-25-12-2019-02
idsp: scienceconf-25-12-2019-02

AHHOTAIUSA

[pencraBieHa OJI0K-cXeMa yCTPONCTBA JUIsl BEIYUCIICHHUS allOCTEPUOPHON BEPOSTHOCTH,
IPEJICTABISIONIET0 COOOW amnmapaTHBI YCKOPUTENb ONEpalii CTaTHCTUYECKOH 00paboTKu
JMaHHBIX. PaccMoTpeHa CTpyKTypHasi cxeMa CHUCTeMbl HU(POBOI 0OpPaOOTKH paJOCHTHAJIOB,
UCIIONB3YIONIEH amnmapaTHOe YCKOPEHHE CTATUCTUYECKUX OMNEpalMii W ONpenesieH MOXOM Uil
00pabOTKM CHTHAJIOB OJTAJOHHBIX CTAaHAAPTOB YacTOThl BpeMeHH. [IpeiokeH MeTon
CTAQTUCTUYECKOH OOpabOTKU MO3BOJISET IOBBICUTH IMOMEXOYCTOMYMBOCTD CUCTEMBI 00pabOTKU
paaMOCUTHAJA, U TIPH ATOM HCIIOJIb3yeT KOMIIOHEHTBI M METOJIbI IIPOSKTUPOBAHHUS COBPEMEHHOI
MHKPODJIEKTPOHHON IPOMBIILICHHOCTH.

KarodeBble cjoBa:  pajMoJOKAlIMOHHOE — paclo3HaBaHHWE, IPOrPAMMHPYEMBIC
JIOTMYECKUE MHTETPAIIbHBIE CXEMBI, MacIITad pacnpeaeseH s INIOTHOCTH BEPOSTHOCTH OIIUOKH,
aroCTepHOPHAs BEPOSTHOCTb, STAIOHHBIC CTAHIAPThI YaCTOTHI BPEMEHH.

Abstract

A block diagram of a device for calculating a posteriori probability, which is a hardware
accelerator of statistical data processing operations, is presented. A structural diagram of a digital
radio signal processing system using hardware acceleration of statistical operations is considered,
and a path for processing signals of reference time frequency standards is determined. A
statistical processing method is proposed that improves the noise immunity of the radio signal
processing system, and at the same time uses components and design methods supported by the
modern microelectronic industry.

Key words: radar recognition, programmable logic integrated circuits, the scale of the
distribution of the probability density of error, posterior probability, reference standards for the
frequency of time.

BaxHpIM HampaBlieHHEM Pa3BUTHS COBPEMEHHOW PaJOJIOKAINH SBIISICTCS — CO3JIaHHE
METO/IOB TOJy4eHUs] HauOosee MOTHON MH(OpMAIMU, COAEpKaIIeNcs B PaJHOIOKAIIMOHHBIX
CUTHAJIAaX W TIOMeXax. PaJMOIOKallMOHHOE pPACIO3HABaHUE SBJISICTCS YaCThIO JIAHHOTO
HampaBieHus. B kadecTBe JOMONMHUTENHPHOW WH(POPMALMM O PACIO3HABAEMBIX OOBEKTaX B
AKTUBHOH paJIMOJIOKAIMN HCIOJB3YIOTCS XapaKTEPUCTHKHA CO3/IaBAEMOTO IIEIIAMHU  ITOJISt
BTOPUYHOTO M3NYYEHUS B TAIbHEH 30HE PalioJIOKaTOPOB paJnoiiokamoHHbIX cTaHimii (PJIC).
Pa}II/IOJ'IOKaHI/IOHHBIMI/I XapaKTEPUCTUKAMU 00BEKTOB Inpu aKTUBHOM PaaroJIOKaAINN ABJIAIOTCA:
s deKTHBHAS TUIOIIAAb PACCESTHUSI, CIIEKTPAIbHBIE 1 BPEMEHHBIE XapaKTePUCTUKU OTPAXKEHHBIX
OT IIeJIM CUTHAJIOB, COJeprKailue MH(OOpPMAIMI0 O TapaMeTpax IBIKCHHUS IeNH, ee (GopMme,
pasMepax, MOJYJSIIUM, BBI3BAHHOW BpaIlleHUEM TYpOMH, BHUHTOB, a TaKXke KOJCOaHHSIMU
Ppa3IM4IHbIX qacTel OOBEKTOB BOEHHOI'O Ha3HAYCHUs, MOJIAPHU3AIMOHHBIC XapaKTCPUCTHUKU
CUTHAJIOB, OTPaXXCHHBIX OT Iieneil. J[aHHble XapaKTepUCTUKH, KaK MpPaBUIIO, 3aBUCIT OT
OpPHEHTAIIMH 11T, TapaMeTpOB €€ IBIDKEHHUS, pa3MepOB, THIIOB, YCTAaHOBJICHHBIX Ha HeEH
JBUTATENICH U peKUMOB UX Pa0OTHI, MTAPaMETPOB BUOPAIHii KOPITYCa, a TAKKE OT XapaKTEPUCTUK
30HAMPYIOIIUX CUTHAJIOB, CITOC00a 00pabOTKH MPUHUMACMBIX CUTHAJIOB U T.I.
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B mpomecce monmydeHus pajnMOIOKAIMOHHONW HH(OpMALMKM PEIaroTCs CIIEAYIOLIHe
OCHOBHBIE 3a7a4M: OOHapyXeHHUe IeJiel, N3MEepeHne MapaMeTpoB MX JBHKEHUS, pa3pelieHHe
Henel U pacro3zHaBaHue Leneil. Bo3MOXXKHO HECKONBKO MOAXOA0B K KIacCH(UKAIIMKA METOJIOB
pacniozHaBanus. Hanbonee mMpoko MCHonb3yeTcst KiacCU(pUKALUs METOAOB paclio3HaBaHUs B
3aBHCUMOCTH OT THIIa 30HIUPYIOLIETO CUTHAIA, ucnoib3yemoro B PJIC.

PaguonokanoHHOE — pacno3HaBaHUE — 3TO  IIOJIYYEHHE  PagUOJIOKAllMOHHBIX
XapaKTEePUCTUK PA3IMYHBIX OOBEKTOB, BHIOOP MH(POPMATUBHBIX U YCTOHUYMBBIX MPU3HAKOB H
IPUHATHE PELIEHUS O NPUHAIJISKHOCTH 3TUX OOBEKTOB K TOMY WJIM MHOMY Kiaccy (THILY).
WNudopmanusi 0 paauoIOKAIMOHHBIX XapaKTEPUCTHKAX OOBEKTOB MOXKET OBbITh MOJTydeHa
METOAAMHU KaK AKTUBHOW, TaK W IACCHMBHOW pagvosnokauyy. [Ipy akTMBHOM paanosoKanuu
OTpeJIeJICHUE PAJHOJIOKAIMOHHBIX XapaKTEPUCTUK OOBEKTOB OCHOBAHO HAa OTPAKCHUH
pPagMOBOJIH OT OOBEKTOB, WIM Ha BTOPUYHOM H3IydYeHMHM O0O0bekToB. Ilpum mnaccuBHOI
paMOJIOKAllMM  MOJXKET  MCIIOJIB30BAaThCS ~ €CTECTBEHHOE — PaJMOM3IIy4CHHE  Leled
(paauoTeruIonoKalys) 1100 paJuon3IydyeHue OOPTOBBIX HCTOUHUKOB PaJOCUIHAIOB U ITOMEX
(mpeHaMEepPEHHBIX U HETIPEITHAMEPEHHBIX ).

Pa3zBuTre onTHUManbHBIX METOJOB OOHApPYXEHUS U BbIICIEHHS PaJUOTIOKAMOHHBIX
CHTHAJOB KaK JIOCTOBEPHBIX MCTOYHUKOB OINEPATUBHOM HWH(POpPMAIMKM O KOOpIMHATAX W
CKOPOCTHU JIBUYKEHUS] aHAIN3UPYEMbIX OOBEKTOB, a TAK)K€ O MECTHOCTH, MECTHBIX IpeMeTax,
Kjlaccax M IPOCTPAHCTBEHHOM PACHOJIOXKEHUU OOBEKTOB TPa)XIaHCKOTO M BOEHHOI'O
Ha3HA4YEeHUs BbUIBISET HEOOXOAMMOCTh BBICOKOKAUECTBEHHOIO pAacllO3HaBaHUS OObBEKTa
pamuonokanuoHHoro u3o0pakeHus. COBEPIICHCTBOBAaHME W pPa3pabOTKa HOBBIX 00pas3IoB
TEXHUKM BOEHHOTO Ha3HAueHMs, TpeOyeT 3aMEeTHOro TMOBBIIEHUS YYyBCTBUTEIBLHOCTH,
MMOMEXOYCTOMYMBOCTH, Pa3pelIaroield CIIOCOOHOCTH W TOYHOCTHU OIPENEICHUs KOOPAWHAT U
ckopocreil aumxenus neneil PJIC. TlosBunack HE0OXOAMMOCTh COBEPILIECHCTBOBAHUS METOJIOB
OOHapYKEHHS M BBIJICTICHUS] CUTHAJIOB M3 ITOMEX, a TAK)KE U3bICKAHHSI HOBBIX METOJIOB M CPEJICTB
pACHO3HABaHUSI C YYETOM COBPEMEHHOH paJMOMacKUpPOBKU OOBEKTOB, BKJIIOYAs BOIPOCHI
MIPOTHO3UPOBAHUS PAJMOJIOKAIMOHHON 3aMETHOCTH OOBEKTOB CIIOKHOW MPOCTPAHCTBEHHOMN
(GOpMBI, MCIOIB30BaHUS HOBBIX JMANa30HOB PAJMOBOIH U IIMPOKONOJIOCHBIX HMMITYJIBCHBIX
CUTHAJIOB. 3HAUUTENbHbIE YCWINMA YYEHBIX W HHKEHEPOB HANpaBiI€Hbl HAa ONTHUMHU3ALUIO
METOJIOB OOHApY)KEHHMS U 3allUThl MAaJIOKOHTPACTHBIX OOBEKTOB, a MPUMEHHUTEIBHO K
IpaXJIaHCKOM M BOEHHOM TEXHUKE BO3HUKAET HEOOXOJUMOCTb PEIIEHUS BechbMa CIIOKHOU
npoOJieMbl paclio3HaBaHUS KJIACCOB OOBEKTOB BOEHHOI'O HA3HAYEHUS B PEXHMME PEabHOTO
BpemenH [1].

K coBpeMeHHBIM cucTeMaM pajinoCBsA3U MPEAbABISAETCS LENbIi KOMIUIEKC TpeOOBaHUI,
3aTparuBalOIUX Pa3JIM4YHbIe aCHEeKThl MX MPOEKTUPOBAHUS, MPOU3BOJCTBA U AKCIuTyaTanuu. K
qucily HauOojee BaKHBIX MOYKHO OTHECTH CKOPOCTb, JAJbHOCTh M HAAEKHOCTh Iepenadu
JTAHHBIX, KOTOPbIE XapaKTepU3yl0T MOTPEeOUTENbCKUE CBOMCTBA cHCTEMBbI CBsi3H. Kpome Toro,
BOXHYIO pOJb MIPAlOT TaKWe IOKAa3aTelu, KaKk SHEeprornorpedieHue, 3aHUMaeMas 4yacTOTHas
M0JIOCA, MaccorabapuTHBIE TapaMeTphl, CTOUMOCTh U T.J. OIHOM M3 BAKHBIX COBPEMEHHBIX
TEHJCHIMH B Pa3BUTUM CHUCTEM CBSI3M SBISETCS IIMPOKOE HCIOJIb30BAHUE LUPPOBBIX
AIIEKTPOHHBIX KOMIIOHEHTOB, 00ecrieunBaromuX HU(ppoBy0 00paboTKy paJuocUrHaia, HauYlHas
C ONpENeNEeHHOro JTama ero npeoOpa3oBaHus. BaXHbIM HampaBJI€HHEM Pa3BUTHS
OecrpOBOIHBIX TEXHOJOTUNA CBSI3U SIBJISIETCS HUCIOJIb30BAaHUE MPOTrPaMMHO-3aBUCHMOIO Paguo
(tarxe SDR, Software-DefinedRadio).

CoBpeMeHHbIe cTaHIapThl OECTIPOBOIHBIX KOMMYHUKALIUI TPEOYIOT HE TOIBKO BHICOKOM
IPOU3BOUTEIBHOCTH CHCTEMBI IM(POBOH 00pabOTKM CHUTHAlIA, HO U BBICOKOW CTENeHU
UHTETpallid  KOMIIOHEHTOB,  HaJIM4yMsl  TakuX  MOAyJed, Kak  BBICOKOCKOPOCTHOM
npueMorepeaaTuuk (A1 mepefayd  JaHHBIX 110 TPOBOJHOMY MHTepdency), a Takxke
BO3MOYKHOCTH ITPOCTOT0 OOHOBIIEHHSI aITOPUTMOB pabOThI IPU CMEHE MPOTOKOoJIa paboThl. Beem
TUM TpeOOBAHUSAM YAOBJIETBOPSAIOT CHUCTEMbI Ha 0a3e NPOrpaMMHUPYEMbIX JIOTHYECKUX
uaTerpanbHbix cxeMm (ITJIMC) ¢ apxutektypori FPGA. Takue MHKpOCXEMBI COJZIEpKaT, KpOMe
KOH(UTYpHPYEMBIX JIOTUUECKHX slUeeK, HA0Op amnmnapaTHbIX MOAYJIEH, peaH3yIOIUX Olepalyy,
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XapakTepHble A1 LU(ppoBOii 0OpabOTKU CUTHAIOB M MOCIEAYIOIIEH mepeaayn pe3ylbTaToB B
IPOBOJIHBIE CETH: alnapaTtHble OJOKHM «yMHOXKEHHE C HAKOIUIEHHMEM», OJOYHYIO MaMsTh,
BBICOKOCKOPOCTHBIE MOCIIEIOBATENLHBIC IPUEMOTICPEIaTUMKH.

C yuyeroM MOBBINIEHUA CTENEHM MHTErpalud IUQPOBBIX CUCTEM, OKa3blBaeTCs
BO3MO>KHBIM PEAIU30BaTh MO TEXHOJOTUHU cucTteMbl Ha Kpuctamie (CHK) He Tonbko ycTpoitcTBO
00pabOTKM CUTHAJIOB KaHAJIBHOIO YPOBHS, HO M HOCTOOPAOOTKY Ha ypOBHE CHUMBOJIOB HJIM
nakeToB MaHHBIX. [ nmdpoBoil 0OpabOTKH CUTHAJIOB XapaKTEPHO MOTOKOBOE MJIM MAacCOBO-
HapaulelIbHOE BBINOJIHEHUE ONEPALM «yMHOXEHUE ¢ HAKOIICHUEM», SIBJISIOLINXCS OCHOBOH, B

gactHocTH, KU X-(bunbTpos:
N
y= Z KiX; | (1)
i=1

B nipencraBienHoM BUjie 1aHHAsl ONepalysi UMeeT MPsIMOe OTOOpaykeHHEe Ha amrapaTrHbie
pecypcsl FPGA, B yactHOoCTH, peanu3yercsi 6€3 MpUBICUYCHUS JOMOJTHUTEILHBIX KOMIIOHEHTOB
omokamu DSP48 B FPGAXilinx.

JIOTOJTHUTENBHO JUISi TIOCTOOPAOOTKH CHUMBOJIOB MOXKHO HCIOJIB30BATh AJITOPUTMBI
CTaTUCTUYECKON 00paboTku. B ycloBHsIX HamMuus UMITYJIbCHBIX TIOMEX B KaHaje CBs3U Ooliee
BBICOKYIO TIOMEXOYCTOMYMBOCTh JEMOHCTPUPYIOT CTATHCTHUECKHE OIEHKH, OTIMYHBIE OT
cpeaHero apuMeTHYecKoro — HarpuMep, Mearana u Mojaa. OnHako JUTs OnpeAesieHrs] TaKuX
OLICHOK HEOOXOJMIMO MMETh B COCTaBE CHUCTEMBI OOPAOOTKH PaAMOCHUTHANIA BBIYMCIHTEIIHHBIC
YCTPOMCTBA C y3JIaMH, ONTHMU3UPOBAHHBIMU ISl BHIIOJHEHUS CHEU(DUYHBIX CTaTHCTUYECKOU
00paboTKK onepanuii.

[TomexoycTolurBasi CTaTUCTUYECKash OI[EHKa MOXeT OBbITh MPOBEJCHA 10 KPUTEPHIO,
paccmoTpeHHoMYy B [2]. B aTolt paboTe npeyiaraeTcs BBIYUCIATH allOCTEPUOPHYIO BEPOSITHOCTD
runoTe3 mno teopeme baeiica, BBOAS MepeMEHHYIO BEIMYHMHY, XapaKTEPHU3YIOLIYI0 MaciuTad
(YHKIMH TTIOTHOCTH paclpe/ieieHHst BEPOSTHOCTH OIMOKH H3MEPUTETBHOTO KaHala CUCTEMBI.

2(N-1)L
I — )
Iie T — BBEACHHBIM B [2] mapameTp «Macimitad pachpeieneHusi IIOTHOCTH BEPOSTHOCTU
OLIMOKW», BapbUPYEMBbII B IPeyIaraeMOM METOJIE CTAaTUCTHYECKON 00pabOTKH.

B oOmem Buae QyHKIMOHAN KadecTBa MPHUOMMKEHHS SKCHEPUMEHTAIBHBIX JTAHHBIX
MOYKHO TIPE/ICTABUTH B BHJIE:

N

s(B8.0)=>_p(yi. T (%.8), 3)

i=1

r7e p — QYHKIHUS paCCTOSHHS OT SKCIEPUMEHTAIBLHBIX TOYEK 10 MPUOIMKAIOIIEH 3aBUCUMOCTH,
OTIpeIeIIIEMOM TTapaMeTpamu 3.

dopmupoBanre GYHKIUN PACCTOSHUS MpeiaraeTcs MPOU3BOAUTh HA OCHOBE (DYHKIIUU
pacrpesielicHisl BEPOSTHOCTH OIIMOKH, XapaKTepHOH Ui HW3MEPUTEIBHOTO YCTPOHCTBA
CUCTEMBI YIpaBJIeHHUs, Kak ObUIO Mmoka3aHo B [3]. Ilpu ucnonp3oBaHUM B KadecTBe (YHKIIUU
paccTosiHUS KBaJpara OTKJIOHCHHWS, IPH YBEIMYCHWH AaMIDIMTYIbI BhIOpOCA BEIMYHMHA
GyHKIIMOHATA KadecTBa MPHUOMIDKEHHS HapacTaeT M0 MapaboindeckoMy 3aKOHY, XOTS
OXKHIACTCS, YTO TAaKOW OTCUET JIOJDKCH OKa3bIBaTh OTPAHWYCHHOE BIUSHHE Ha (DYHKIHMOHAI
Ka4ecTBa.

O06paboTka M3MEpPUTENbHON HMHPOpPMALUMU COTNIacHO (2) moapa3syMeBaeT BBIYKMCIICHHE
CYMMBI YCIIOBHBIX BEPOSTHOCTEH. DTH BEPOSTHOCTH MOTYT OBITH 3aJaHbl TaOJIMYHO, T.C.
peai30BaHbl B BHUJAE OJIOKa MaMsATH. AHAJOTUYHO, B BUAEC OJOKa MaMATH MOXET OBITh
peai30BaHO YCTPOMCTBO XPaHEHHUS Pe3yabTaTOB BEIUMCIICHHUA allOCTEPHOPHBIX BEPOSATHOCTEH.
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P(xi)xXyem:0) Jalx, o)

[unoresa
'YII(‘IH

Puc. 1. Brok-cxema annapamnozo ycKopumesi Onepayuti Cmamucmuieckoti 06pabomxu

Ha puc.1 mpencrasiena 6J10K-cxemMa yCTpOMCTBA, MPEACTABIISIONIET0 COOOH armapaTHbIi
YCKOPHUTENb OMEpayii CTaTUCTUYECKOW OOpabOTKH, TPU OSTOM MOXKHO BHIETh, YTO
BBIYUCITUTEIIBHBIN y3€ll HE COJIEPKUT OJIOKOB «YMHOXKEHHE C HAKOIUIEHHEM». Takum o0pa3om,
€ro MpPUMEHEHHE B PaTUOCUCTEMAX HE MPUBOJUT K JOMOJHUTEIHHBIM allapaTHBIM 3aTparam,
OJTHAKO TIOBBIIIAET TOMEX0YCTOWYHUBOCTD AITOPUTMOB TOCTOOPAOOTKH.

VAN

I YeropHTenk
— PUILTP Cl tunuwmumsﬁ@ C:b [y
Q oOpaboTKH

c:; Hepnipepuiinee

V VCTPOHCTEA

Puc.2. Cmpyxmyprnas cxema cucmemvl yugposou 0opabomku paouocuesHalos

[IpencraBnennas Ha pwuc.2. CTPYKTypHash CXema CHCTeMbl LU(poBOH 00pabOTKH
PaIMOCUTHAJIOB, COAEPKHUT almnapaTHbIi YCKOPUTEIb CTAaTUCTUYECKOH 0OpabOTKH. DIIeMEHTHI
CHUCTEMBI, MOKa3aHHOH Ha pHUC.2, MMEIOT pa3lWyHble TPEeOOBaHUSI K COCTaBy AamMapaTHBIX
cpeactB. Ecmu pans  ¢uinbTpa MCHONB3YIOTCS B OCHOBHOM MOXYIM «YMHOXKEHHE C
HAKOIUICHWEM», TO amllapaTHbIi YCKOPHUTEIb CTATUCTUYECKOH OOpabOTKH HCIOJB3YET
IIPEUMYIIECTBEHHO OINEpPAllMM C MaMsITblO, IOTOMY OLEHKa €ro IpPOU3BOAUTEIBHOCTH
BBINOJIHSIETCSA HE 0 KOJMYECTBY ONEpaluii «yMHOKEHHE C HAKOIUIEHUEM» B CEKYHIY, KaK JUis
CUTHAJIBHBIX MPOLIECCOPOB, a MO OOLIEeH NPOMYCKHOM CHOCOOHOCTH, peaTM30BaHHONW B HEM
MOJICUCTEMBI MaMsITU. Takol Moaxoa Mo3BoJsieT OalaHCupoBaTh Harpy3ky Ha pecypcesl [IJIMC.
IIpn 3TOM LEHTpPAIBHBIA IPOLECCOP TAKOM CHCTEMBI HE SIBISIETCS OCHOBHBIM DIIEMEHTOM,
OTIpENIENAIONINM €€ (PYHKIIMOHAIbHBIE XapaKTePUCTUKU WM TTOKA3aTeN IPOU3BOIUTEIBLHOCTH.

PaccMOTpeHHBI MOAXOX HCHONB30BaH Uil  OOpaOOTKM CHUTHAJIOB  3TAJIOHHBIX
cTaHaapToB yacTtoThl BpeMeHu (DCUB). [lns noxactpoiiku pernoHanbHbix DCYB ucnons3yercs
CHCTEMa, OCHOBaHHas HAa CIMYEHHM 4YacTOThl mnojcrpanBaeMoro JCUB c rocymapcTBeHHBIM
3TaJIOHOM, CUTHAJI KOTOPOT'o MepeaeTcsi Ha OJJHOM U3 N3BECTHBIX YaCTOT.

B cuiy Beicokoit ctonmocti DCUB 3aaua n3Mepenust pasHocTH (a3 sBisieTcs KpaiHe
aKTyaJIbHOM, MO3TOMY TPHUMEHEHHE BbICOKONPOU3BOAUTENLHON JIIEMEHTHOW 0a3bl  Juis
MOCTPOEHUsT IU(PPOBOM CHUCTEMBI TOACTPOUKM (ha3bl MPEACTABISIETCS OMNpaBJaHHBIM. Jli1s
pelieHus 3ToW 3amaun ObUT pa3paboTaH BBIYMCIUTENBHBIM KoMiuleke Ha Oaze IIJIMC c
apxutektypoit FPGA cemeiictBa Virtex-5 SXT. IIVIMC ycranoBiena Ha miuare ML-605
Mpon3BOICTBa XilinX ¢ TOMOTHUTEIHHOMN TUIATOM 711 BBO/IA aHAJIOTOBOTO CHUTHAJIA.

Jns  cratuctuueckod  oOpabOTKM  ObUT ~ NPUMEHEH  METOJ  NPHOIMKEHHS
SKCHEPUMEHTAIIbHBIX  JIaHHBIX, OCHOBAHHBIX Ha OIEHKE KauecTBa MPHUONMKEHUS B
npocTpaHcTBe, (opMUpyeMbIM Ha 0a3e (YHKUIMM paclpenieNieHuss BEpOSTHOCTU OLIMOKH
WCIIOJIb3YeMO HW3MEPUTEIBHOM cHUCTeMbl. B J1aHHOM cilydae oOmnpenessuiuch MapaMeTphbl
3aBHCUMOCTH BUJA:
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(x-a)’

y(a,0,C)=C-e 2" | (4)

B pe3ynpTrare npuMeHeHUs! KOMILIEKCa TEXHUYECKUX PEIICHUH, BKJIIOYAIOIIMX U OLIEHKY
JWICTICPCUN  paclpesieNieHnss OMMOKA u3MepeHus: (asbl, OBbUIO JOCTUTHYTO CYIIECTBEHHOE
yMEHbIIIeHHE (10 3 pa3) CpeaHero KBajapaTa OTKJIOHEHHs (a30BbIX HAOEroB pa3paOOTaHHOTO
mdposoro npuemHrka ICYB 1o cpaBHeHHUIO ¢ TpreMHUKOM-KommapaTopom 1K Y7-38.

3aki0ueHue

Hcnonp30Banre BBICOKOPOU3BOJUTEIILHOM 3JIEMEHTHOH 0a3bl CrocOOHO OKasaTh
KOMIUIEKCHOE ITOJIOKUTENIbHOE BIMSAHUE HA METPOJIOTMYECKHE XapaKTEPUCTUKH U3MEPUTEIbHBIX
YCTPOWCTB, MCIOIBb3YEMbIX JUIA OLEHKH MapaMeTpoB paauocurHaioB. IIpu sTtom yBennyeHue
CTENCHW HMHTErpalyd KOMIIOHEHTOB IO3BOJIET pealn30BaTh LU(POBOE YCTPOMCTBO Kiacca
CHK, coueratomee Ha OXHOM KpUCTaUIe YCTpoMcTBa 1U(pPoBOl  (uibTpamnuy,
[IOMEXOYCTOMYMBON CTaTUCTUYECKOH O0OpabOTKM M ILIEHTPAJbHOTO Ipoleccopa OOIIEero
HasHayeHWs. [IpeayioKeHHBII MeTOJ] CTaTHCTHYECKOW OOpaOOTKM TIO3BOJSIET TOBBICHTH
IIOMEXOYCTOMYMBOCTb CUCTEMbI O0OpaOOTKM paJMOCUTHaia C MCHOJIb30BaHUE KOMIIOHEHTOB U
METO/I0B IIPOEKTUPOBAHUS COBPEMEHHON MUKPO3JIEKTPOHHOMN IPOMBIIIIIIEHHOCTH.

**%k
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BBoaubie 3amMeyanust

TepMUHBI  «IICEBIIOPE30HAHC) WIIU IOXKHBII» PE30HAHC ObUTM TMPEJIOKEHbI
S.I'.IlaHOBKO TPUMEHUTENIFHO K BBIHY)KICHHBIM KOJIEOaHUSM TpU OBICTPOM IEpeceueHUH
YaCTOTHBIX JIMANa30HOB B PE30HAHCHOW 30HE, YTOOBl aMIUIMTYyJa KojeOaHWH He ycreBaia
JOCTHYb MakCHUMajbHbIX 3HaueHui [12,143]. TlosicHuM 3TO Ha MPOCTOM MpuUMepe JMHEHHON
KoJieOaTeNbHONW CHUCTEMBI C OJHOW CTENEHbIO CBOOOBI, OMMCHIBAEMOM au(epeHInaTbHBIM
YpaBHEHHEM

ag + bqg + cq = F, cosmt 1)

[Tomenus Bce wiensl ypaBHeHus (1) Ha a , 3AIUIIIEM €r0 B CIEAYIOIIEM BHIE:

¢ +2nq +k*q =W, cos(wt —7v), )
e D/a=2n; cla=k* K la=W,;y=arctg[2n/ (k* —)]; (0<y<m)
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. b=0, n=0
CHauana paccMOTPHM ClTy4daid, KOr/ia OTCYTCTBYET CHIIa COHpOTI/IBJ‘IeHI/IH( ! )
PGLHGHI/IG CKJIaAbIBACTCA U3 peIJ_IeHI/ISI OI[HOPOI[HOI‘O ypaBHeHI/ISI Hn 4YaCTHOI'O pGH_ICHI/ISI

HEOJHOPOAHOI'O YpaBHECHUA Y .

q=C,coskt +C,sinkt +Y (t). 3)
q, =C, +Y(0);

3al[aI[I./IMC$I HaYaJIbHBIMU YCJIOBUSIMU q(O) = Uo, q(O) - qO' Torna

qO - Czk +Y (O)’ CJI€I0BATEIILHO,
B Gy cive Y ) .

q =q,coskt + ” sinkt —Y (0)coskt I sinkt +Y (t). (4)

3

1 2

I'pynna cnaraemeix 1 omnuceiBaeT cBOOOJHBIE KOJIEOAHUS, YacTOTa KOTOPBIX paBHA
COOCTBEHHOW 4YacTOTe, a aMIUIMTYAa 3aBUCUT OT HAYalbHBIX YCIOBWA. ['pymma craraempix 2
OTpeJIeTIsieT TaK Ha3bIBa€MbIE COIMPOBOXKIAMONINE KOJEOaHMUs, YaCTOTa KOTOPHIX TAKXKe paBHA
COOCTBEHHOM YacTOTE, HO B OTJIMYUE OT CBOOOJHBIX KOJICOAHUH, aMIUIUTY1a 31€Ch HE 3aBUCUT
OT HayvaJbHBIX YCJIOBUI, a ONPeeNIAeTCs] HapyILIEHUEM HENPEPbIBHOCTH YAaCTHOIO peleHus Y U
ero mnpousBogubix [3,83]. Cmaraemoe 3 COOTBETCTBYET BBIHY)KICHHBIM KOJCOAHHSM,
3aBUCAIIMM KaK OT MapaMeTPOB BBIHY)KJAIOIIEH CHIIbL, TaK U OT MapaMeTpoB KosieOaTenbHOU
CUCTEMBIL.

[Ipu paccMOTPEHHY TIOBEIEHHS CUCTEMBI B OKPECTHOCTH pe3onanca (O = k) MOJKHO,
HE Tepsisi OOIIHOCTH, MCKIIFOYHMTh M3 PACCMOTPEHUSI CBOOOHBIC KOJICOAHUs, TIPHHSB % =Y
4% =Y g 9TOM CJIydae CorJIacCHO (hopMyIbl (4) TOTydaeM HEONPEICICHHOCTb, I PACKPBITHS

KOTOpOfI npeacraBuM q(t) B CJICAYIOLIEM BUIC!:

Wt sin[0,5(k — w)t]
k+o 0,5Kk-w)t

sin[0,5(k + w)t], (5)

Tpu @ —>K nonymaen =Wt / (2K)]sin(kt)

Taxkum 00pazom, pu OTCYTCTBUU CHJI COMTPOTUBIICHHS PE30HAHCHASI aMILTUTY/Ia PacTeT
Mo JIMHEHHOMY 3aKOHY, TOSTOMY MpU OBICTPOM TEPECEYCHHUH PE3OHAHCHOW 30HBI  MOXKHO
n30ekaTh aBapUUHBIX TOCIEACTBHM, T.€. BO3HUKAET MCEBIOPE30HAHC. JTOT PEKUM OOBIYHO
peanu3yeTcsi NP pa3roHe MAIIMHBI M B MEHBIIIEH cTeneHu — mpu Beioere. [Ipu ydere nuHenHoM
CHUJIBI COIIPOTUBIIEHUS

— W0
JOE =) +4n%e?

Mpn pesorance 9 = W0 / (Rno)lsin(et) . A, =W, / (2ne)

JAuHaMu4YecKuil CHHTE3

[lpn onTUMM3aIWM TUHAMHYECKHX XapaKTEPUCTHK MAIIMH 4YacTO IPUXOIUTCS
AQHAJIM3HUPOBATh CHCTEMbI C MEPEMEHHBIMH MapaMeTpaMH, OOpa3yloIMMH PEOHOMHBIE CBS3H,
KOTOpBIE SIBISIFOTCS] HICTOYHUKAMU TTApaMETPHUYECKUX Pe30HAaHCOB. J[aHHOM mpolIiemMe OCBSIIeH
OOIIMPHBIN 00BEM Hay4HBIX PabOT, aHAIW3 KOTOPBIX 3/1ech He mpuBoautcs [1,169; 2, 59,323;
3,137; 4,331; 5,174; 6, 103; 7, 11 u np.]. B oTnmruune ot nceBIOPE30HAHCOB MPHU BBIHYKICHHBIX
KOJICOAHUSX, PACCMOTPEHHBIX BBIIIE, AMIUTUTY/bI IAPAMETPUUYECKHX PE30HAHCOB BO3PACTAIOT
OYEHb MHTEHCUBHO — 10 SKCIOHEHTE. JTO CYLIECTBEHHO YCIOXKHSET PEaM3alliio ObICTPOro
nepecevyeH s COOTBETCTBYIOIIMX YaCTOTHBIX JMANa3oHOB. M3 MHOXecTBa MPAKTUYECKUX 337134

A

(6)
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B JTOW oOnacTu Mbl 0OpaTHUMCs 34e€Ch K Malo M3YYCHHOW mpoliieMe — ONTHMH3ALUH
JMHAMUYECKHUX XapaKTEPUCTHK MPH NMEPEMEIICHUH [IEHTPpa MAacC MAIllMH U MEXaHU3MOB [8,12].
[lepemerieHre EHTpa MacC XapaKTEpPHO Ui MaIlWH, OCYIIECTBIISIONIMX MEPEHOC TPY30B,
CEIbCKOXO3SIMCTBEHHBIX MaIlMH, a TaKXkKe I MHOTHUX TEXHOJIOTHYECKHMX MAaIluH  C
HEpaBHOMEPHBIM TIPOTPAaMMHBIM JIBIDKEHHEM pabo4yux opraHoB. B mociemnem ciydae mpu
BBICOKMX CKOPOCTSIX MAallWH, a TaKkke M3MEHEHHAX Macc oOpabaThbIBacMbIX H3IENHH, 3TO
HEpEIIKO CYILIECTBEHHO OTPaXKaeTcs Ha JUHAMHYECKUX XapaKTePUCTHKAX W pean3aliiu
IIOCTaBJICHHBIX TpPEOOBAaHMI K KayecTBY BBITycKaeMoW HpoAyknuu. Kpome Toro, B 30Hax
NapaMeTPUUECKUX PE30HAHCOB BO3HUKAET OMACHOCTh NMOTEPH ITUHAMHYECKOH YCTOWYMBOCTH,
KOI'Jla YPOBEHb BHOCHMOW SHEPIHMU IPEBOCXOAWUT HHEPIUIO, OTBOIMMYIO JUCCHUIIATHBHBIMU
CHJIaMHU.

B kauecTBe ncxoHol 6a30BOM MOZENM IPUMEM TBEPJIOE TEJIO, YCTAHOBICHHOE HA JIBYX
YIPYroAMCCUIIATUBHBIX 1eMeHTax (puc.l).

y
| L

N L1(>:j L2(>:) A

c, c m

1 M,

C. .
Puc.1. Junamuyeckas modenv: ' — koaghguyuenm sxcecmxocmu, Vi
MOMEHM UHEPYUU.

— Koauyuenm paccesnus; m —macca, J—

[TomobHass Mopaens TpU HEMOJIBMXKHOM IIEHTPE Macc ObUIa paccMOTpeHa B paboTe
[11,210] mpuMeHHTENbHO K aHaMM3y KosebaHuit aBTomMoOWns. OHO U3 CYIIECTBEHHBIX
W3MEHEHni »ToM Mojenu, ucroib3oBanHod S.I°. IlaHoBko, B JaHHO#W cTaTbe CBS3aHO C
nepeMeIeHreM [eHTpa MacC M3-3a  MEePEeMEHHBIX MapaMeTpoB KOJeOATENIbHOW CHUCTEMBI,
BO3ZHUKAIOIIMX B IMKJIOBBIX MAIlIMHAX TMPHU JBUKCHUM 3BEHHEB MEXAaHU3MOB U DJIEMEHTOB

T X =X(@);p= ot y
TCXHOJIOTUYCCKUX OIICpalvu. aK Kak , B JaHHOM MOJICJIN PpPaCCTOAHUA

a=|L M) b=|L, )

MCXKIY HEHTPOM MacCC W OIOpaMH OKa3bIBAIOTCA ICPECMCHHBIMMU:

L, (t) + L,(t) = L=const

pH
B HUMKIOBBIX MeXaHU3MaxX CBA3b MEXKAY KOOpPAMHATAMHU Ha

«BXOJIE» U «BBIXO/IE» OIUCHIBACTCA  HEJIMHEHHON (PYHKIMEN MOI0KEHUs (o) [3,37; 5,12].
Jnst uaeanbHOro MeXaHW3Ma, B KOTOPOM  OTCYTCTBYIOT 3a30pBI M BCE 3BEHbS TPHHUMAIOTCSI

a0COJIFOTHO KECTKUMH, ¢=0. . Ilyctb ¢ =0. q, rje q — AMHAMHUYecKas OIMOKa,
BO3HUKAIOMAs TpH KoyeOaHusix. [IpuHMMas BO BHHMMaHWE, 4YTO (QYHKIMS TIOJOKEHUS
HerpepbIBHA U TuddepeHnmpyeMa, Ipou3BeIEéM JIMHEAPU3AIHIO STON (PYHKIIUN B OKPECTHOCTH

IIPOrPAMMHOTO  JIBHKEHMSL: (. +0) »I1(e.) +IT(¢.)q, rie [I'=dIl/de _ nepsas
nepeaaroyHas QyHKIMA MexaHu3Ma (aHajor ckopocTH). [Ipu 3ToM paccTOsSHUS MeXTy IEHTPOM

Macc ¥ OIo . a=|L(t); b=[L,®)
paMI/I OKa3bIBAKOTCIA HepeMeHHBIMI/I . HpI/I

L (t)+L,(t) = L =const
. Takum oOpa3oMm, HpuU MalbIX KOJIEOAHUSIX, HECOU3MEPHMBIX C
«UJeaqbHON» KOOPIMHATOM MpakThdyecku Oe3 ymepbda JUisi TOYHOCTH Mbl 3aMEHWIN

y y L
HEIIMHEHHYIO CBs3b  HecTanuoHapHoi. KoHkpermsupyem  (QyHKIUH L. L, COTJIaCHO
CJIETYFOIIUM 3aBHCUMOCTSIM (puc.2):
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L, (p) =h(0,5+ A +ocose); L,(p) =h(0,5-A—ccosop) ; (7\,+G< 0,5)

j- j'- J. J*
2T 1o

1—-(}

0.8

LT T

0.5

0,44

_"_'.“1|.'ldd|"!.'

RELETT S
:_.u

1 1 1 i o2 t t — i
[§] l 4 fi 1 1

[=]
[ 5]
ET
[?

puc.2. Ipaguin 51 (@) 15 (9),3(9),37(0)

= mt
37eCh U HUKE HCIIOJIB30BaH MEPEXO/ K Oe3pasMepHOMY BpPEMEHH ¢ , rme © —
k =k /o
yrioBast CKOpOcTh. IIpu 9TOM peanusyercst mepexo K «0e3pasMepHbIM 9acToTtam» | 1 -,
(B memsx ympomieHust (GOpMyJIbHOTO TEKCTa YEPTOYKA Haa OOO3HAUCHHEM HIDKE OyaeT

omyiiena.) [lapamerpsl A yo COOTBETCTBYIOT ITIOCTOSSHHOM W MEPEMEHHON COCTABJISIOLINM
OTKJIOHEHHSI KOOpAMHATBI LIEHTpA MacC OT CPEOHEro IOJIOKEHUsA. B COBpeMEHHBIX
TEXHOJIOTHUECKMX MalllMHaX BO3HHMKAEeT HEOOXOTUMOCTh YdeTa MHOT'04aCTOTHOTHOTO
JBYOKEHUS paboyero opraHa, Korja IMPHUBEICHHBIC HHEPIIMOHHBIC M YIPYTUE XapaKTePUCTUKU
COZepKaT HE  TOJBKO HU3KOYACTOTHBIC, HO M BBICOKOYACTOTHBIC COCTABIISIOLINC [4-15].

COOTBETCTBYIONIME MApaMETPhbl TIPH YaCTOTE 19 a pHC.2 ¥ HIDKE BBIJICIICHBI 3BE3JI0UKOI:
* = * H
L, =L +rcos o, L, =L, +rcos 10 [lpu ompeneneHun TEPEMEHHBIX COOCTBEHHBIX

q4acToT H KoJieOaTeIbHBIX PCKHUMOB B KadYC€CTBC O606H_ICHHBIX KOOpAWHAT IPUMEM

BCPTUKAJIbHOC TIEPEMCIICHUC LECHTPA MacCC y - ql U Yr'oJl IIOBOpOTa Kavdaromerocsd 0o0BeKTa

£
92 ¢ momerrrom MHEPLUH J o J (puc.3).

TG ey kg
20
3.
§ M
L AR
Fal s
0 N T4 (Ve
5 ‘)jkf\f,\_f\ﬂfk ]
2
00 2 4 s P

Puc.3. Cobcmeennvle yvacmomul

JIis onpeneneHHOCTH NIPH YMCIICHHON OLIEHKE BIMSHUS IIEPEMEHHOCTH IIapaMeTpPOB
npuvem L =1y, r=0,4L, j=8,¢ =100 H/m, iy =30 Hm. Ha puc.3 xpusbie 1 n 2

COOTBETCTBYIOT CPEIHEKBAAPATUYECKUM YACTOTHBIM XApaKTEPUCTUKaM, a KpuBble 3 U 4 —
NepEeMEHHBIM 3HaUCHUAM, (POPMUPYIOIIUM PEOHOMHBIE CBSI3H.
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PaccmarpuBaemasi cuctema OmMChIBaeTCs clenyromeil cucrtemoit auddepeHantbHbIX
YpaBHEHUM:

may'+ 28, mk;q; + (¢, +¢,)q, + (G L —¢,L5)a, =Q,
J g + 28537k, 0, + (c 15 —c,15) 0 + (¢, L5? +¢,L5%)a, =Q, 7

31ecn Ql ’Q2 — 00O0OIIEHHbIE CHIIBI; ki(¢).kz (9) 3HAYEHUs COOCTBEHHEIX YacTOT;
()Y=d/de. & =9/(2n) _

JEKPEMEHT.

*

.9 .
Ko uImeHT aeMngpupoBaHus; — norapuMuUecKuit

o

_S":

(4]
18]

;} A
S~

0 2/3

A A?ﬁ\ 7

18]

=15
Iy

Puc. 4. K ananuzy ounamuqeckou ycmoudusocmu

I'padbukn, mnpuBeneHHBIE Ha puc.4, OTOOPaXArOT CB3b MEXAY KOJEOAHUSIMHU,
MOJYYEHHBIMU TIPU PEIICHUH CUCTeMBI TU(PPEepEHIINATEHBIX  ypaBHEHUH (7), U 4aCTOTHBIMHU
JUara30HaMy  TMapaMEeTPUUECKUX PE30HAHCOB. JTa CBS3b HAMVISIIHO BUIHA MPH COBMECTHOM
aHamse 00oux rpadukos. IIpy 5TOM HCIOIE30BaHbI CIEAYIONIME  YCIOBHBIE 0003HAYEHUS: © —

Q QF
rryouna mynascanuu  (kodddurment Bo3Oyxaenus [ 2,19] ); =71, — w4acrora
napaMeTpUUecKoro pe3oHanca; i= 1, 2,... — HoMep pe30HaHca, HAaYMHAasl C TJIABHOTO PE30HAHCa

(i=1); v — KOO UIMEHT paccesHusL. Eom ©< 8*, TO YCIOBUSL  yCTOMYMBOCTU

COOTIOAI0TCS HE3aBUCHMO OT PACIIONOXKEHUS 00JIaCTH ITapaMEeTPUUECKOro pe3oHaHca. B Hamem

€=¢g, e=¢

cjIydyac 35TO HMCECT MCCTO IIpU , a Ipu IPOUCXOAUT HNCPCCCUCHUC 30H
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MapaMEeTPUUECKOr0 PE30HAHCA, YTO COMPOBOXKAACTCS HWHTEHCHBHBIM POCTOM aMIUIUTY]
KoJieOaHui.
Hapyiienne ycinoBuid JMHAMUYECKOW YCTOMYMBOCTH B OCHOBHOM IPOSIBISIETCS B 30HE
K, ;k;
coOCTBEeHHBIX YacToT 2’2 (puc.3,0). [lpu ompeneneHu TMOMYYSHHBIX pPE3yJIbTaTOB ObLIA
UCIIONIb30BaHa  BTOpast ~ Teopema JIAmyHOBa, Ompenensionas OCTaTOYHbBIE —YCIIOBHUS
* Y *2
" . & >—(k")'/(2k?).
ACHMIITOTUYECKOW YCTOMYMBOCTH, NpPUBEACHHAs K BHIY i i i/
’ 2
& >—k'/(2k?) )
i i i /. Ha rpadukax mokasaHbl TPaHUIIbI, BBIICISIONINE 30HBI HEYCTOHYUBOCTH B
3aBUCHMOCTH OT IJIyOMHHBI MyJIbCAMM € M KPUTHUYECKMX 3HAYEHMAX KOd(POHIMEHTOB

*
JMCCUIIAlMKA ' UL TJIABHOTO TApaMeTPUUYECKOr0 pE30HaHCa M BTOpOi  olmactu
B030yx1eHus. [lofaBieHne pe3oHaHca JOCTUTaeTcsl MOBBIIEHUEM AUCCUIIATUBHBIX CHUJI, OHAKO
IPY 3TOM BO3HUKAIOT HEXENaTeJIbHbIC YHEPreTHUECKHe OTepH. B mMog00HBIX CciIydasx yMECTHO
UCIIONIb30BaTh CBOWMCTBA IICEBJONApaMETPUUECKOro pesoHaHca. OOpatumcs K cuUcTeMe
ypaBHeHmii (7) ©e3 ydera MAWCCHUIIAIIMK, YTO OTBEYaeT HauOoJee CHIBHOMY YCIOBHIO
B030yxieHus. Ha puc.5 npu BEIOpaHHBIX COOTHOLLIEHUSAX NEPEMEHHBIX TapaMeTPOB MPUBEICHBI

rpaduxu G (), A (@) 1 oToOpakeHue Kojiebannii Ha (pa30BOi MIIOCKOCTH

LAl
q1'q2 q1'q2
: T T T o -
. -
;"Cl 7 f’f
¢ 2 ~1q
i ’ 2
0 ] SN~ ; P99,
94 M
| | .
] 1 2 3 4 (p e

Puc.5. K ananu3sy ncesoopesonanca npu napamempuieckom 6030yxicoeHuu

[losygeHHsbIe pe3ynpTaTsl Ha IEPBBIA B3IJIS1T MOTYT BBI3bIBATH HEKOTOPOE HEJIOYMEHHUE
U3-32 BO3HMKHOBEHHs 3aJCpKKM MOMEHTAa HApYyLICHWs  YCIOBUM  YCTOWYMBOCTU Ha
OTHOCHUTEIILHO JJIMTEILHOM OTpe3Ke BpeMeHH (CM. TiepBbld rpaduk Ha puc.5). Kak mokazan
aHaJIM3, MPUYMHONW AaHHOro 3(dekra sBISETCS 3HAYMTEIBHOE YMEHBIIEHHE MOMEHTOB
WHEpIMKA B 3TOM 30HE (cM. puc.3,4), UYTO TPUBEIO K POCTYy «COOCTBEHHBIX» YACTOT, K
«3ama3/IbIBaHUIo»  BXOAa B 00JacTh TJIABHOTO IApaMeTPUUYECKOr0 pe3oHaHca U K
BO3HUKHOBEHHIO TUHAMUYECKOM HeycToitunBoctu. Ilpu ObicTpom nepeceuennu 3Toil obmaactu (

U 2) aMIUTUTYy/1a TapaMeTPUUYECKOr0 PE30HAaHCa  OOBIYHO HE JOCTUTaeT KPUTHYECKOTO
3HAYEHUSL.

3aki0ueHue.

B crartee pemaercs 3agava, MOCBSIIEHHAs aHAIM3y  BUOPOAKTMBHOCTH  IIpU
BO30Y)KI€HUN KOJieOaHWM, BBI3BAHHBIX IEpeMEIIeHHEeM LIEHTpa Macc MallMHHOTO arperara u
BO3ZHUKAIOIIMX IIPU 3TOM DPEOHOMHBIMH CBA3SIMU. BaKHBIM pe3ylbTaToM IIPOBEIACHHOIO
aHaJIN3a SBISIETCS BBIBOJ, O MOSIBJIEHUU JOCTATOYHO JUIMTEIBHON 3a/I€P/KKH, IIPEAIIECTBYOIIEN
napaMeTpUUecKoMy BO30YXKIEHHIO,  4YTO TO3BOJISET OCYLIECTBHTH IICEBJOPE30HAHC 0€3
YBEIMYEHUS] JUCCUIATUBHBIX CHWJI M TEM CaMbIM YCTPAHUTh ONACHOCTb JAMHAMHYECKOU
HEYCTOWYMBOCTH KoJieOaTenbHOU cucteMbl. OT YCHEUIHOTO peIIeHHsl MOCTAaBJICHHOW 3aJaud
3aBUCAT ITPOU3BOIUTEIBHOCTh MAIIMHBI, TOYHOCTh BOCIIPOU3BEICHHUS 3aJaHHBIX ITPOrPaMMHBIX
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Beeaenne

B cocraB KOMIO3MIIMOHHBIX MaTEpHAJIOB MOTYT BXOJIUTh Pa3HOOOpa3HbIE JIEMEHTHI:
YepHbIE, [IBETHBIC METAILIbI, CIUIABbI, MOTUMEPHI, KepaMudeckrue Matepuansl. CyIiecTBYIOT Kak
KJIACCUYECKHE KOMIIO3UIIMOHHBIE MaTepHasbl, TaK U MOJUKOMIIOHEHTHbIE. [10IMKOMIIOHEHTHBIE
KOMITO3UIIMOHHBIE ~ MaTepuainbl  pa3feNsioTcss Ha  TNOJMMAaTpUYHblE W TUOpPUIHBIE.
[TonmumarpuyHble KOMITO3UIIMOHHBIE MaTepUallbl BKJIIOYAIOT B ce0sl COCTaB HECKOJIBKUX BUJIOB
CBAI3YIOIIMX. [ MOpuIHBIE KOMITO3ULIMOHHbBIE MaTepHalIbl BKIIFOYAIOT B ce0s COCTAaB HECKOJIBKUX
BUJIOB HanojHUTeNel. [ naBHas 3aaya MaTpuilbl — oOecriedeHue Hepa3pylaeMoCTH MaTeprana
U YCTOWYMBOCTh K BO3JCHCTBHUIO BHEUIHMX (aKTOpPOB. 3ajaya HaroJHUTENEeH — obecreyeHue
COBOKYITHBIX MEXaHUYECKHUX CBOUCTB [1,2].

B nipon3BoCTBEHHOM TPAKTHUKE NIMPOKO MPUMEHSETCS CO3/1aHUE TOTOBOTO M3/ENHNs IIPU
M3rOTOBJICHWH KOMITO3MIIMOHHBIX MarepuanoB. [IprMeHeHHe MOoJ00HBIX TEXHOJIOTMH MOXKET
CKa3aThCsl Ha TOTOBOM MPOAYKIMHU KaK C MOJOKUTEIBHON, TaK U C OTPULATENIHOM CTOPOHBI, €
3aBUCUMOCTH OT U3TOTABIMBAEMOTO U3/IEITHSL.

CrouT 3aMeTHUTh, YTO KOMIIO3HMIIMOHHBIC MaTepHalibl HE SBISIFOTCS YHHBEPCAIbHBIMH,
IpU NPOEKTHUPOBAHMHM KOMIIO3MLMOHHOTO MaTepHaja BO3MOXKHO 3aJaTb HE0O0XOAUMbIE
MeXaHW4YeCKHe CBOMCTBA, KOTOpbIe OyAyT B 3HAUUTEIBHONW Mepe MPEBOCXOIUTh TPAJULIMOHHbIE
MaTepHaibl 0 OJHUM MapaMeTpaM, HO yCTynaTh 1o JpyruM. CieicTBEHHO, TIPOSKTUPOBIIUKY
HEOOXOMMO  YUYUTHIBATh YCIOBUS OKCIUTyaTallud W3JENusl, ONTUMAIbHBIA COCTaB U
npeo0agaronye cBoicTBa.

IIpenmyuiecTBa 1 HETOCTATKH KOMIO3MIIMOHHBIX MATEPHAJIOB

['maBHBIM NMPEUMYILECTBOM KOMIO3ULIMOHHBIX MaTepUANIOB SBISETCS TO, YTO MMEETCS
BO3MOYKHOCTb CO3/IaHMsI MaTepHaja U KOHCTPYKIIMU B OTHOM IIPOM3BOJCTBEHHOM LIMKJIE.

Taxoke K mpenMyIecTBaM MOXKHO OTHECTH CIEyIONIee:
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e  BBICOKas yJeJIbHAas IPOYHOCTh
®  BBICOKAs )KECTKOCTD
®  BBICOKAs N3BHOCOCTOMKOCTh
®  BbICOKas yCTAJIOCTHAsi HPOYHOCTh
®  JIErKOCTb
I'maBHBIM HEJOCTATKOM KOMIIO3UIIMOHHBIX MaTe€pUalloB SIBJIAETCS BBICOKAs CTOMMOCTb
IIPOM3BOJICTBA CAMOTI'0 U3/IENIUS U OpTaHU3alys IIPOU3BOACTBEHHOIO yJacTka [3].
Taxoke K HeJoCTaTKaM MOXHO OTHECTH CIIEAYIOLINE XapaKTePHUCTUKH:
e  HM3Kas yJapHas BSI3KOCTb
®  BBICOKHI yICTbHBINA 00BEM
®  TUIPOCKONUYHOCTb
®  TOKCHYHOCTb
®  HU3Kas SKCIUTyaTallMOHHAs TEXHOJIOTMYHOCTS [4].
OnbIT npoBeaenus aegopmManny 00pa3snoB KOMIIO3MIIHOHHBIX MATEPHAJIOB
B memsx mnpoBeNeHWS HAYYHOTO WCCIEIOBAaHMS OBUTM TIPEACTaBICHBI 2 o0pasia
KOMITO3ULIMOHHBIX MaTEPHAJIOB.

dororpadun ucciaenyeMbix o0pasmoB Ne 1 m Ne 2 mpexacramBieHbl Ha PUCYHKE |,
CTPYKTYypa 00pa31i0B MEJIKO3EPHUCTAI.

Obpasey Ne 1 Obpasey Ne 2
Pucynox 1. Buewnuti 6u0 00pasyo8 KOMNOUYUOHHBIX MAMEPUATIO8.

I'eomerprueckue pa3mepbl TapTUH  OOpa3llOB  KOMITO3UIIMOHHBIX — MaTepHAaJiOB
MpeICTaBIeHbI B Ta0muIe 1.

Tabnuya 1
FeOMempuueCKuepas'Mepbl o6pa3u06 KOMNO3UYUOHHBIX MAMeEPUAIIOB.
Ne T'eomerpuueckue Bec. 1 O6ne. o’ HH%THOCTL, H.]'IOTHO;)TL,
o0Opasima pa3Mepbl, MM ’ ’ r/em” Al / Mg r/cM
1 HenpasuibHo# hopMBI 48,39 6,3 2,6889/1,738 7,608
2 HenpasuibHo# hopMBI 33,67 4,092 2,6889/1,738 8,23

IToBepxHOCTh pazpymienus o0pasoB Nel u Ne2 xapakrepuzyercss HaIMUUEeM (paceTok,
UMEIOIIUX €1a00 Pa3BUTBHIA MUKpOpenbed U ueTkue rpaHuibl. B maHHOM ciydae paspylieHus
daceTkn MeX3epeHHbIe, OOpa30BaHHbIE B pPE3YJbTAaTe pPA3PYLICHUs [0 TPaHUIIAM 3€peH:
MPEJCTaBISIIOT COOOM MHOTOTPAHHUKH, IUIOIIAAb HX 3aMETHO MEHbIE pa3MepoB 3€peH,
MOBEPXHOCTh MEXK3EpPEeHHBIX (DacCeTOK MeHee IUIOCKas, TpaHULaMH HX SBIAIOTCS pedpa,
00pa30BaHHbIE CTHIKAMU I'PaHEH 3epeH.
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Obpaszey Ne 1 Obpaszey Ne 2
Pucynox 2. Buo nosepxuocmu u3noma co ckoiamu oopasyos (yeeauyerue x25).

Pazpymenne HocUT paBHOMEPHBII XapakTep, n300pakeHHbIH Ha pucyHkax Nel u 2, uro
YETKO OOHApPY)KMUBAETCS IO KOHTPACTy COBOKYITHOCTH TpeOHEH. AHamm3 O0COOCHHOCTEH
MUKPOPA3PYIICHUsI CBUIETEIHCTBYET O BHYTPUTPAHYIBHOM PACCIOCHUH, KOTOPOE HE3aBUCUMO
OT MIPOYHOCTU MEKIPAHYJIBHBIX TPAHUI] MOKET CIIOCOOCTBOBATH OXPYMYMBAHUIO KOMITO3UIIHH.
OTO COOTBETCTBYET YMEHBIICHHIO YUIMHEHHS, HO HE CHIDKaeT CKJIOHHOCTH K
neOpPMAITMOHHOMY YIIPOYHECHUIO.

[Ipenmy1iiecTBEHHBIM BHJOM MHKpOpa3pylleHUsl uccieayeMmbix oOpazuoB Nel u Ne2
ABJISIETCS 00pa30BaHUE TPEUIHH, U3]I0M CO CKOJIAMHU.

N3rub kpucTaminyeckoi penieTkd HaOIltoJaeTcsl B BUJE CKIAIOK, IrpeOHel, OyrpoB u
BIIQ/IMH, 3aHUMAIOLINX YYaCTKH BHYTPH 3€PEH WJIM PACHPOCTPAHSIONIMXCS 4Yepe3 HECKOJIbKO
3eper. OOpa3yeTcsi BCIEACTBUE HEOAHOPOIHOCTH MPOTEKAHUS TUIACTUYECKOU JedopMari 1o
00beMy KOMITO3UIIMOHHBIX MaTepHaioB. BbIicOTa HEPOBHOCTEH W3MEHSETCS C YBEIHMYCHHUEM
CTeTeH! JeopMaIui.

Haubonee pacnpocTpaHeHHBIMU SIBJISIFOTCS METOAMKUA TPOBEEHHs] HCHBITAHUNA Ha
CMSITHE:

« ASTM E 238-84 (Reapproved 2008) «Standard Test Method for Pin-Type
Bearing Test of Metallic Materials» aisi ucCHbITaHUM psfla METATUTMUECKUX
MaTepHaJioB (UTFOMUHUEBBIX, METHBIX, MATHHEBBIX, IIMHKOBBIX ¥ OCPHIUIMEBBIX
CrIaBoB) [5];

« ASTM D 5961/5961 M-01 «Standard Test Method for Bearing Response of
Polymer Matrix Composite Laminates» i CIOUCTBIX KOMITO3UIIMOHHBIX
MaTepHaoB C OJIMMEPHOI Marpuiieii [6];

* ASTM D 953-02 «Standard Test Method for Bearing Strength of Plastics» mis
iactmace [7].

B Poccuu HarmoHalsHOTO CTaHAapTa 7Sl UCTIBITAHUS Ha CMSITHE HE CYIIECTBYET.

Ha npumepe ycranoBku ASTM D 5961/5961 M-01, nzo0paxeHHoi Ha prcyHke 3, Oblia
CMOJICITUPOBaHA cXeMa UCTbITaHus Ha cMsthe B Moayiie CODE-ASTER.

Pucynox 3. Yemanoexa ona ucnvimanus na cmsimue no ASTM E 5961/5961 M-01 (sapuanm A).
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[TonmoxuTenbHBIM acrieKToM st ucnbiTanus Ha cmstue mo ASTM E 5961/5961 M-01
SBISIIOTCA  (PUKCHPOBaHHBIE TpeOOBaHMSA K pasMepaMm oOpasna (s MpeacTaBICHHBIX
marepuanoB — 76x38.1x3.0 mm; LxBxH).

PacueTr npoyHOCTH KOMIIO3MLIMOHHBIX MATEPUAJIOB

Pacuér nposenen B CAE Salome: moxyns CODE-ASTER.

CornacHo cxeme MPUJIOKEHHUSI HArpy3ku, U300paKeHHOW Ha PUCYHKE 3, K 00bEeKTaM
UCCIICIOBAaHNH, B pE3yJbTare TMPOBEACHHBIX WCIBITAHUN 10 YKa3aHHOMY MOJYIIO
MaKCHMaJIbHOE HaNpsHKeHUE, BO3HUKAIOIILIEE [TPU U3JI0ME, COCTABUJIO:

oGpazery Nel - 109 H/mm?,

oOpaszery No2 - 148 H/mm?.

MaxkcumanbHOE HanpsbKeHUE, BO3HUKAIOIIEE TIPY U3JIOME 0TOOPaKEHO Ha PUCYHKAX 4 U

6.

MakcumalibHOE HaIlpshKeHUE, BOSHUKAFOIIECE TIPH CMSITUH, COCTABHIIO:

obpazerr Nel — 61.8 H/MMZ,

oOpaszery No2 — 74.2 H/vm?,

MakcumalibHOE HalpsDKEHHE, BOSHUKAIOIIEE MTPU CMSITUM OTOOPaKEHO HA PUCYHKAX 5 U
7.

REJ___DER Magritude

tp, | 828401

— s

anl

na

& 15458

‘ 0000240

Pucynox 5. Cnexmpoepamma pacnpedenenus Haspy3xku npu cmamuu oopasya Nel.

Pucynox 6. Cnexmpozcpamma pacnpeoenenus Hazpy3Ku npu usiome oopasya No2.
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Pucynox 7. Cnexmpozcpamma pacnpedenenust Hazpy3ku npu cmamuu oopasya Ne2.

Pe3ynbpTaThl MpOBEAEHHBIX HCHBITAHUN MPOYHOCTH MPEJCTABICHHBIX 00pa3loB IO
moxyaro mporpammbel CODE-ASTER mist o6pasma Nel, mpencTaBieHHOTO Ha pHCYHKE 4,
MOKa3alik, YTO CTPYKTypa KPUCTAUIOB IMPHU HW3JIOME — TeKcadapuueckas, ansi oOpasma No2,
IIPEJCTAaBICHHOIO Ha PUCYHKE 6, CTPYKTypa KPUCTAIJIOB - TETPa3IpuyeCcKasl.

B Tabnuiie 2 mpencTaBieHbl CpeJHHE 3HAUYEHHS] MPOYHOCTHBIX CBOWCTB HCCIIEAYEMbIX
MaTepHaJIoB.

Tabauya 2
Cpeonue 3Hauenuss RPOYHOCHHBIX CEOUCME UCCTIe0)YeMbIX MAMEPUAILOS.
Ne Teepnocts Poxsemnn Teepaocth IIpenen IIpenen Texyuectu IInotHOCTS P,
obpasua HRB Bbpunens HB | mpodnocTH G, Co2 r/em®
38 73 21,097 18,09783
1 25 64 18,496 15,85714 7,608
42 76 21,964 18,92045
15 59 17,051 14,47826
2 42 76 21,964 18,92045 8,23
45 79 22,831 19,58824
3akiouenue

[IpumeHeHre KOMITO3MIIMOHHBIX MaTepHalioB NpPU H3TOTOBIEHUM NPOIYKIMU OYEHb
aKTyaJbHO B Hali JHUA. CyJOCTPOCHUE HE SABJISIETCS] €IMHCTBEHHOM OTPACIIbIO, TAE NCIIOIb3YIOT
ATOT MHHOBAITMOHHBIN MaTepual [§].

B Hacrosimee BpemMs MHOTME HayyHbleé IIEHTpbl 1O BCEMY MHpPY AaKTHUBHO
HKCIEPUMEHTHPYIOT ¢ KOMIIO3UIIMOHHBIMU MaTepuaiamMu. ['TTaBHOM 1eNbio SIBJISETCS] CO3AaHuE
OoJiee MPaKTUYHBIX B IPOU3BOJICTBE, CIIE0BATEIBHO, O0JIee SKOHOMUYHBIX MaTepHaos [9].

VYHUKabHbIE CBOWCTBA KOMITO3UIIMOHHBIX MAaTE€pHAaJOB IO3BOJISIOT HW3rOTABIMBAThH
BBICOKOIIPOYHBIE, JIETKUE KOPITyCa MAJIOMEPHBIX CYJ0B, OJBOJHBIX KPBUILEB U MHOTOE JIPYTOE.
OO1MpHO MPAKTUKYETCS] U3TOTOBIIEHHUE CacaTeNbHbBIX IITIONOK 1151 TaHKepoB [10].

[loBblIeHHast KOPPO3MOHHAs CTOMKOCTb, CHOCOOHOCTH CONPOTHBIICHHUS YAApPHBIM
Harpy3kam, BBICOKO€ KaueCTBO IMOBEPXHOCTH M TPHBIIEKATENIbHbIN BHELIHUM BHJ MO3BOJIWIN
KOMITO3ULIMOHHBIM MaTepralaM MOJy4YnTh MPAKTHUECKOE IPUMEHEHHE BO BCEX OTPACIISX, B TOM
yrciae U B cyaoctpoeHud. CrenoBarelbHO, MOXHO CJHeNaTh BBIBOJ, YTO KOMIIO3HMIIMOHHBIE
MaTepuasl SBISIOTCS MaTepHalaMH, KOTOpbIe, B IEPCIIEKTHBE, OYAyT aKTUBHO MCCIIEA0BATHCS
¥ HATyT O0JIee MIMPOKOE MPUMEHEHHUE B Oy TyIIIEM.

*kx
1. Amnanutuyeckuil otyer. Vcronp30BaHnEe KOMIIO3UTHBIX KOHCTPYKIIMOHHBIX MaTE€pUaIOB IPH CO3aHHH ILI.
KB MT «Py6un». Beimyck 18, maprt 2014 - 210 c.
2. BoGosuy, b. b. Hemeraiummueckrie KOHCTPYKIMOHHBIE MaTepHaisl: yaeOHoe nocobue. — M. : MITITY, 2009 —

384 c.
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o6m1. pen. B. B. Bacuibesa, 0. M. Taprononbckoro. — M. : MammHocTpoenue, 1990 — 512 c.
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Abstract

Rye and rye-wheat bread for centuries occupies a special place in the diet of the peoples
of Russia. These baked goods have not only with what incomparable taste and aroma, but also,
due to the peculiarities of the chemical composition of rye flour, have a positive impact on
human health. Unfortunately, in recent years in our country and abroad, there is a tendency
reducing the specific consumption of rye and rye-wheat bread. There is no doubt that only the
continuous improvement of the technology of preparation of these products, providing a high
quality of finished products in the processing of raw materials unstable, they can return to its
former popularity [1].

Rye flour proteins in amino acid composition similar to proteins of wheat flour, but have
higher content of essential amino acids - lysine, arginine, and threonine. An essential feature of
rye proteins is their ability to rapidly and extensively swell. A significant part of this protein in
the swells beyond all bounds, going into a state of viscous colloidal solution. Feature protein rye
flour is also that they can not, despite the presence of gliadin and glutenin, to the formation of
gluten. Due to the absence of gluten rye dough devoid of elasticity but has high viscosity. In rye
dough is relatively a lot of water-soluble substances and free of moisture. Rye easily gelatinized
starch and hydrolyzed more attack amylolytic enzymes than starch flour.

The rye flour is always a certain amount of a-amylase in the active state, which, acting on
starch, dextrin breaks it up. Dextrins give crumb stickiness zaminaemost and soggy [2].

Acidity rye dough in order to brake action a-amylase at a level necessary to maintain
significantly higher than in the wheat dough. Rye dough should have the acidity (10-12) ° N
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(degrees Neumann), so it is prepared to leaven, which is a continuous and consumable parts for
the new revolving stage.

In the production of rye bread is the main fermentation lactic acid, and alcohol is a
byproduct. The causative agent is the yeast of alcohol. In the absence of oxygen by a single
energy for the life of the yeast cells is a fermentation of carbohydrates to form as the end
products carbon dioxide and alcohol [3]. These processes are carried out through a series of
intermediate reactions involving many enzymes. Homofermentative bacteria ferment glucose by
glycolytic pathway Embden-Meyengofa and heterofermentative bacteria on the pentose
phosphate pathway.

This article presents the results of studies on the development of the technology of the
liquid bacterial concentrate for bread production. This bacterial concentrate is made up of a
consortium of microorganisms typical for rye sourdough fermentation microflora. Analysis of
experimental data shows that the concentrate has a high symbiotic sourdough fermentation
activity, a good lift and contains a high titer of mesophilic lactic acid bacteria and yeast, not
fermenting lactose.

Keywords: leaven, the leaven of the concentrate symbiotic consortium, a breeding
ground biomass.

Introduction

Currently, manufacturing processes, based on the activity of microorganisms, have
acquired a special significance. Modern biotechnology is inextricably linked with the use of new
approaches to the creation and selection of new microorganisms, which entails an increase in the
diversity of biotechnology products [4].

One of the most important tasks is to improve the production of biologics culture
techniques (cells, viruses and bacteria) using domestic equipment and taking into account the
qualitative characteristics of the product [5].

A necessary stage in the preparation of nutritive and protective medium, serum enzymes
in the production of viral vaccines and bacterial preparations are their purification, separation and
concentration, sterilization. The choice of methods for their implementation is a complex task
and depends on the quality characteristics of the liquid [6].

Exclusive role in the production of a bacterial concentrate plays a nutrient medium.
Proper selection of the composition of the culture medium allows the isolation of
microorganisms from their habitats, preparation of pure cultures to study their morphology and
biochemical characteristics, enables us to obtain the biomass of beneficial microorganisms. The
main goal in the selection of the growth medium of any microorganism is to create a balanced
blend of essential nutrients in such concentrations that will best growth.

As the needs of micro-organisms are very diverse, you can not create a universal medium
for the optimal growth of all microorganisms. There are a variety of composition and technique
of cooking medium. They are used all sorts of natural and artificial substrates, ranging from plain
tap water and saline solutions to complex extracts from embryos of animals and plants from the
waste (manure) to complete proteins of humans and animals.

For reproduction of any bacteria (regardless of purpose), you must provide a suitable
biophysical environment. Skillful handling of biophysical and biological factors of particular
importance in getting the accumulation of cultures and subsequent isolation of bacteria in the
form of a pure culture. Temperature, aeration and the pressure determined by the conditions of
cultivation. All of these factors affect the growth rate, biomass yield, metabolism and chemical
composition of the bacteria.

The next process is the concentration of biomass. Concentration of the biomass is a
process of dehydration — removing water contained in the substance in the free unbound state.
Depending on the degree of humidity, density substances, particulate size, technological
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requirements in the microbiological industry use different methods of dehydration. These include
filtration, centrifugation, coagulation, etc.

The use of membrane methods of purification, separation and concentration allows you
to create environmentally friendly, energy-efficient production processes [7].

Due to the fact that the activity and stability of the concentrate of lactic acid bacteria cells
is determined by age, a great importance is rapid isolation of cells from the culture medium or
cooling it before cell isolation. When used as a culture medium of milk, whey, hydrolyzed milk,
the cells are separated from the medium by centrifugation.

Thus, obtaining a bacterial concentrate is dependent on many factors and requires the
researcher to specific knowledge and skills [8].

The existing technology of preparation of rye bread from a rye-wheat breads involves the
use of traditional thick and liquid starters bred on pure cultures of microorganisms for the three-
phase circuit razvodochnogo cycle and supported by the continuous periodic refreshments. This
technology is too long, time-consuming for the small bakeries power bakeries working in 1-2
shifts.

In this regard, the current is concentrated leaven creating high biotechnological
properties, the use of which will intensify fermentation processes and considerably simplify the
technology of preparation of rye bread.

Based on the above, it was determined objective of this work - using a mechanism
heterofermentative fermentation kefir fungal leaven, to develop the technology of a bacterial
concentrate for bread production.

Objects and methods of study

Experimental studies were carried out at the department "Technology of dairy products.
Commodity and examination of goods "in the problem research laboratory of the East Siberian
State University of Technology and Management. The object of research served as a fungal kefir
starter. The morphology of the flora of the leaven of study by preparing preparations stained with
methylene blue and Gram followed microcopying in an immersion lens system 90 with the
application of drops of cedar oil. Number of lactose yeast were determined on potato glucose
agar by limiting dilution. The amount of yeast fermenting lactose is not determined on the potato
sucrose agar by limiting dilution. Total yeast in yeast was determined by limiting dilution,
followed by inoculation in a Petri dish with Sabouraud medium. The number of mesophilic and
thermophilic account lactobacilli were carried out on the medium "Baktofok™.

Results and discussion

The most important factor in determining the course of biochemical processes in the rye
leaven and the dough is the species composition of microflora.

The species composition of acid-forming bacteria in the rye leaven divided into two
groups: homofermentative and heterofermentative lactobacilli. The main representatives are
L.plantarum, L.delbruckii, L.casei. From heterofermentative widely used L.brevis, L.fermenti,
L.bucheri, L.pastorianus.

According to many researchers, the use of homofermentative lactic acid bacteria alone
does not provide good quality bread, heterofermentative bacteria are not only acidifier, but
vigorous blowing, plays a significant role in the loosening of rye dough.

As a result of the accumulation of lactic acid, specific for rye dough of acid during
prolonged culture almost completely displace no specific flora flour.

Kefir fungal microflora ferment is durable symbiosis consisting of homo- and
heterofermentative lactic acid bacteria, yeast, and non-fermentable lactose fermenting,
Acetobacter, etc.

In the process of the growth of yeast enriched environment near extracellular products of
their metabolism, lactic acid bacteria used for its development. In turn, the growth of yeast cells
is promoted by high acidity produced by lactic acid bacteria and enriching it, nitrogen
compounds, due to the action of proteolytic enzymes of lactobacilli.
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Kefir fungi possess the unique ability to self-regulation of the composition of the
microflora under the influence of various external factors (nutrient medium, temperature,
aeration mode, the pH of the medium). Therefore, by changing the conditions of their cultivation
can be carried out selective breeding microflora.

The possibility of obtaining a symbiotic starters for bakery production by adjusting the
conditions autoselection kefir fungus to ferment the tea leaves from rye flour. It was found that at
a temperature of cultivation (30 £ 1) ° C activates the growth of yeast and heterofermentative
lactobacilli flora typical of baking sourdough. It was found that symbiotic yeast has a high
biological activity and stability of the composition of the microflora [9].

The studies optimized nutrient medium for bacterial concentrate symbiotic starters,
taking into account the balanced growth of mesophilic lactic acid bacteria and yeast, not
fermenting lactose. To build symbiotic ferment biomass determined the optimal dose of
inoculum 5% of the volume of the medium. It is proved that the introduction to the culture
medium 15% potato broth and 0.8% agar accelerates the growth of yeast and provides a high
yield of biomass symbiotic leaven [10].

The experimental data allowed us to develop technology to produce liquid bacterial
concentrate symbiotic starters. The technological process of the concentrate consists of the
following stages: preparation of sourdough, cooking potato broth, cooking the culture medium,
increasing biomass symbiotic starters, the separation of the liquid from the suspension culture
cells, centrifugation, filling, capping, labeling and storage.

Environment for biomass symbiotic starters is cottage cheese whey with the addition of
buffer salts and growth factors. Serum was previously clarified. For this purpose, it is heated to a
temperature of 92-95 °© C, perekislyayut 40% sodium hydroxide solution, allowed to stand for
10-15 min and filtered.

The prepared serum make potato broth, sodium citrate, potassium phosphate, magnesium
sulfate, sucrose, ascorbic acid, agar and adjusted the pH to within 6.0-6.5.

Component composition of the culture medium shown in Table 1.

Table 1
The composition of the components of the culture medium for biomass symbiotic starters
Name of raw materials and basic materials Flowrate
Serum curd 850 ml
Potato Broth 150 ml
Sodium citrate trisodium 1,0 g/l
Potassium phosphate monobasic 0,5 g/l
Magnesium sulphate 0,1 g/l
Ascorbic acid 0,19/l
Agar Microbiology 0,8 g/l
Saccharose 0,5 g/l

The finished medium is sterilized at a temperature of (121 & 1)°C for 30-40 minutes, then
cooled to a temperature (30 + 2)°C.

Cooking potato decoction is conducted as follows: peeled and sliced potatoes weighing
200 g is poured 1 liter distilled water and boiled for 1 hour. The broth was filtered, the filtrate
was added water to the original volume, adjusted to pH = 3.5; bottled and sterilized at 121 °C for
10 minutes.

The chilled to a temperature (30 + 1) © C medium making potato broth in an amount of
15%, followed by the inoculum in an amount of 5% by weight of medium. Medium with
inoculum thoroughly mixed and neutralized to a pH value of 6.0-6.5.

Aurtificial symbiotic ferment biomass is carried out under batch culture with twice
medium neutralization and stirring at 12 and 24 hours of culture. The duration of cultivation is 24
+ 2 hours at a temperature of (30 = 1) © C (Figure 1).
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Fig. (1). — Effect of culture conditions on the growth of biomass and quantitative content of mesophilic lactic acid
bacteria and yeast, not fermenting lactose

After completion of culturing fused upper layer was separated whey remaining biomass
was cooled to a temperature (5 = 3)° C and centrifuged at 3500 rpm the frequency of v / ¢, time
15 minutes. The cell suspension was separated from the culture fluid concentrate dispensed into
sterile vials feeders 2 + 0.15 cm3, vials sealed with rubber stoppers and aluminum caps roll.

Quality indicators bacterial concentrate are presented in Table 2.

Table 1

Qualitative characteristics of the concentrate symbiotic starters

Indicator

Characteristics

The consistency and appearance

Homogeneous, allowed separation of serum

Colour

From white to light yellow

The active acidity, pH 5,5-7,0
Number of mesophilic lactobacilli, C.F.U./cm®, no less 1x10%
The amount of yeast no fermenting lactose, C.F.U./cm®, no less 1x10%
Product Volume (cm®), which is not allowed:

- Coliform bacteria (coliforms) 10

- S. aureus 10

- pathogens (including Salmonella) 50
Mildew, C.F.U./cm®, no more 10

As seen from Table 2, the bacterial concentrate is characterized by high titer of viable
cells of mesophilic lactobacilli and yeasts not fermenting lactose.

Conclusion

The process for producing leaven symbiotic bacteria concentrate has a number of
advantages to the known manufacturing methods for producing sourdough of rye bread:
—  for biomass used in cooking simple and cheap nutrient medium based on cheese

whey;

— as inoculum used symbiotic starters, close to a natural sourdough for rye bread;
— thanks to the balanced composition of the medium intensifies the process of

accumulation of biomass;

— microbial biomass is characterized by high titer of viable cells.
The peculiarity of the proposed technical solution is a fundamentally new approach to the
preparation of the inoculum and biomass symbiotic starters. Particular attention in the
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manufacture of symbiotic concentrate was paid to the optimization of culture medium, and the
creation of conditions for the growth of mesophilic lactic acid bacteria and yeast fermenting
lactose is not characteristic of the fermentative microflora used in baking production.

Thus, the developed technology for producing bacterial symbiotic ferment concentrate
provides the ability to eliminate semi-continuous cultivation in production without requiring
additional factors to sustain activity and reducing the costs of raw materials.

**k*k
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Abstract

There are presented the information about Youth Innovation Creation Centre by
Petrozavodsk State University in Petrozavodsk city. It is shown the purposes, equipment of
modern appliances and possibilities. There are expositions of some real results that young people
receive on its base.

Key words: innovations, teaching, 3D-printing, program-lathes.

Introduction

The project to create the Center for Youth Innovative Creativity (CYIC) was initiated in
2012 by the executive director of the All-Russian public organization Young Innovative Russia
A. Bukhalo and approved by the Supervisory Board of the Agency for Strategic Initiatives.

Since 2012, the project on the creation of CYIC has been introduced (realized) as part of
the State Support Program for Small and Medium Enterprises of the Russia Ministry of
Economic Development. The priority is the non-commercial use of equipment by children and
youth in order to acquire skills in working with high-tech equipment [1].

In various regions of the Russian Federation, more than 140 CYICs have been opened;
new similar centers are continuing to open.

The requirements for CYIC are put forward, mainly by the presence of:
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— own or leased premises with an area of not more than 120 square meters for
equipment;

— astandard set of equipment (3D printer, milling machine, laser cutting machine,
cutting plotter, 3D scanner, + office equipment);

— a staff of at least two specialists who can work with the whole range of
equipment and have experience working with children;

Internet connection and Internet portal for access to a single FabLab network.

Brlef description of the Petrozavodsk LLC CYIC

The Center “CYIC” LLC in Petrozavodsk was established with 100% participation of
Petrozavodsk State University (PetrSU) as a founder with the support of the Ministry of
Economic Development of the Russian Federation and the Ministry of Youth, Physical Culture
and Sports of the Karelia Republic in accordance with agreement of July 13, 2016 No. 051-MB-
16 within the framework of the "Support and development of small and medium-sized
enterprises engaged in socially significant activities” measure [2].

The basis for the creation of CYIC was the FabLab model - fabrication laboratory, the
“production laboratory", first developed by Neil Gershenfeld - Center for Bits and Atoms (CBA)
in MIT (USA) [3].

CYIC is located at 58 A. Nevsky Ave. in the building of IL-GiSN (Institute of Forest
Mountain and Construction Sciences).

The main objectives of CYIC are the following:

—  Ensuring of the children and youth access to modern equipment of direct digital
production for the implementation, verification and commercialization of their
innovative ideas;

— Support for innovative creativity of children and youth, including for the
purpose of the professional implementation and self-employment of youth
business undertakings;

—  Technical and industrial support of children and youth, small and medium-sized
businesses involved in the development of promising types of products and
technologies;

— Interaction, exchange of experience with other centers of youth innovative
creativity in the Russian Federation and abroad;

— Organization of conferences, seminars, working meetings, etc.

—  Creation of a database of users of the Center for Youth Innovation Creativity;

—  Conducting regular training events and the implementation of training programs
in order to assimilation of the capabilities of equipment by users of CYIC.

The main users of CYIC are students, schoolchildren, applicants, small and medium-
sized businesses.

CYIC is equipped with diverse modern equipment that allows to perform many
production operations:

— 3D printer Picaso 3D Designer PRO 250;

— 3D scanner Shining 3D EinScan-Pro;

—  Laser station Kamachll 1510;

—  Cutting plotter Mimaki CG-60SRI|];

—  The milling machine with ChPU Kamach 1325W,;

— Digital oscilloscope Agilent MSOX2022A,

— Machine turning and milling Metal Master MML 2870 M;

—  Multimeter digital desktop Keysight 34450A,;

— Digital multimeter Fluke 17B +;

— Digital multimeter Fluke 107;

— Soldering station digital Hakko FR-802 / Hakko FX-951;

— Soldering station Lukey-852D +;
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—  Stereoscopic microscope Altami PS.

The presence of this equipment allows CYIC not only to provide training for young
people, but also to produce various products on order. On the Kamach 11 1510 laser machine,
stencils are cut out, nameplates, tablets, signs and souvenirs are engraved. Kamach 1325W
milling machine copes with thick sheets of plywood that are not suitable for laser cutting, as well
as engraving three-dimensional objects from wood billets. And the Russian-made Designer PRO
250 two-extruder 3D printer prints complex plastic models, from prototypes of engineering parts
to foundry molds.

The following materials and consumables are used: wood (including plywood, veneer,
chipboard, MDF), TESA film for engraving, acrylic, ALUMAMARK, aluminum for engraving,
anodized aluminum, brass steel, decorative overlays, PVC foam, polystyrene, PET, automatic
transmission, ABS, leather.

Workers attribute not only high-quality materials to their advantages, but also speed of
execution, reasonable prices and an individual approach to the customer.

Examples of the implementation of the CYIC tasks in Petrozavodsk

In 2018 the author has passed production and pre-diploma practices on the basis of the
enterprise “CYIC” LLC at PetrSU, during which it was possible not only to get acquainted with
the impressive possibilities of modern production equipment, but also to implement the project
for final qualification certificate [4]. As a result, a much deeper understanding of the design of
virtual enterprises, their functioning and planned standard products has appeared. This type of
training was incredibly useful, which was noted by supervisors as well as by the certificate
commission.

The future masters of Forest, Geology and Building Institute are received practical skills
in the Center at 2019 year. Also, the finalists of the UMNIK contest in 2018 (Fund for the
Promotion of Innovations) are provided with a site and equipment for the design of products,
including this opportunity is provided to the author of this article.

Conclusion

In general, it can be noted that the idea of CYIC at PetrSU successfully works, which is
confirmed by the following:

1. The center helps youth in the implementation of scientific projects.

2. Heis self-sufficient at the expense of commercial orders.

3. Self-sufficiency allows him to engage in his core business - to be a platform for
youth creativity, material and technical, economic, information and social basis
for the formation, development, preparation for independent activities of small
innovative enterprises, commercialization of scientific knowledge and high
technology.

***k
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PA3JIEJ I11. MEAULIMHA

AxyHaoBa A.A.
DOYHKIHOHAJIbHOE COCTOSTHHE MOYEK Y HOBOPOXKAEHHBIX € 3a/1€P:KKO0ii BHYyTPHUYTPOOHOI0
pa3BuTHs

Asepbatiocanckuii Meouyunckui Ynusepcumem
(Azepbatioscan, Baxy)
doi: 10.18411/gdsn-25-12-2019-07
idsp: scienceconf-25-12-2019-07

W3BectHO, 4TO HapylLIeHne a/1alTallMOHHO-TOMEOCTaTUYECKUX byHKIMH
(deToraneHTapHoro KOMILIEKCAa MOJKET BbI3BaThb W3MEHEHHS BHYTPUYTPOOHOTO COCTOSIHUS
IUI0/1a, €70 TUIIOKCHUIO M (hOPMUPOBAHKE CUHAPOMA 33/I€P’KKU BHYTPUYTPOOHOTO pa3Butus [1].

3anep:kka  BHyTpuyrpoOHoro passutus (3BYP) — 310 cucremHoe HapyiieHue
CO3pEBaHMA U PA3BUTHUS BCEX OPTaHOB U CHCTEM pebeHKa, Mo3ToMy nocTHatansHo 3BYP moxer
IPOSIBUTHCS HEAOCTATOYHOCTHIO (DYHKIIMHU JIFOOOr0 OpraHa WM CUCTEMbI, B TOM YHCIIE TOYEK Y
HOBOPOKJCHHOTO peOeHKa[2].

Kak wu3BectHO, HOBOpOXxAeHHble ¢ 3BYP, BciencTtBue BO3AEHCTBUS PA3IMYHBIX
MaTOJOTUYECKUX (AKTOpOB, NPEOBIBAIOT B COCTOSIHUM XPOHHUYECKOW BHYTPHYTPOOHOM
TUIOKCUH. DTO O3HAyaeT, 4To (haKTOp TUIIOKCHM BO3JCHCTBYET HAa HUX OoJiee IIUTENbHBIN
NEepUoJl, U MPUBOJUT K OKuaaeMbiM pesynbraTam. CormacHo Manalich R. Et al., y gereit ¢
3aJICpKKON Pa3BUTHSI NIPU POKIACHUU OBbIBA€T MEHbILEE YHMCIO HEPPOHOB, UYTO NPUBOJIUT K
runepTpoduu u runepPuiabTpauy pe3uayanbHeix HedpoHoB. [Touka, padoraromias B pexume
runep@uiabTpaluy, Ha (oHe APYruxX MNaTOJIOTMYECKUX COCTOSIHUM, BKYNE C XPOHUYECKOU
TUIOKCHEeNW U achukcuel, ObiBaeT Oojiee ysi3BUMa K JEMCTBUIO PA3IUYHBIX MaTOJOTHYECKUX
¢axropos [3].

Hear wuccnenoBaHusi - u3ydeHHE (PYHKIMOHAIBLHOIO COCTOSHUS —TIOYEK Yy
HOBOPOXKJEHHBIX, poauBLIuxcs ¢ 3BYP.

Marepuanbl 4 MeTOabI HccieaoBanus. KimHuko-naboparopHoe oOcnenoBanue ObLIo
npoBeieHo y 81 HOBOpokIeHHBIX. M3 HUX 33 HOBOpOXAeHHBIX ObLTH ¢ 3BYP, 20 moHomeHHbIx
HOBOPOXKJICHHBIX TMEpEeHeCcInX achUKCchuio B pojax, U 28 HEJOHOIICHHBIX HOBOPOXICHHBIX,
COOTBETCTBYIOIIME TECTAllMOHHOMY BO3pacTy, W3 TIpymmbl cpaBHeHUs. OOcienoBaHHbIE
HOBOPOXKJICHHBbIE /€T ObUIM pasfefeHsl Ha 3 rpynmbl: B 1-10 Tpynmy BKIOYeHbl -15
JIOHOIIEHHBIX HOBOpOXAEHHbIX ¢ 3BYP (MIB), u 20 [IOHOIIEHHBIX HOBOPOXKIACHHBIX
nepeHecux achukcuio. Y BCeX NIEeTe JaHHOW TPYMIbl TeCTAIMOHHBIA BO3PACT COCTABISLT 37-
42 Hepnenp. 2-10 TPYIIy COCTaBWIM 13 HEIOHOUIEHHBIX HOBOPOKIEHHBIX, COOTBETCTBYIOLIMX
rectaumoHHOMY Bo3pacTy (CI'B) u 8 HOBOpPOXIEHHBIX MalbIX JUIl T'€CTAIlHOHHOTO BO3pacTa
(MI'B). Cpok recrauuu B 31O rpymmne coctaBisul 33-36 Henens. M B 3-10 rpymmy BOILIH
HOBOPOJKJCHHBIE C TE€CTAllMOHHBIM BO3pacToM 29-32 Henenu, U3 HUX 15 HEJOHOIIEHHBIX
HOBOPOXKIEHHBIX coOTBeTCTBYOIMX [B, u 10 HEZOHOIIEHHBIX HOBOPOXKIECHHBIX C
3BYP(MI'B).

Jns u3ydeHus: (PyHKUMOHAJIBHOTO CTaTyca IIOYeK Yy HOBOpPOXJIeHHBIX ¢ 3BVYP,
OTIpeNIeNIsIIM MOYEBYIO KOHIIEHTpaluio 6rnomapkepoB nospexkaenus: noukun KIM-1 u NGAL, a
takke [{ucratnn C B ma3Me KpoBH TSl  ONpEeNieHUsT TIIoMepy sipHoi dunbTparmu. [Tpoos
MOYH U KPOBH JUTSI OTIPEIEIIEHUS] TAHHBIX OMOMapKepoB ObLIM COOpaHbI ABYXKpaTHO B 1-3-it u 7-
10-# gam xw3HE. Mova codupaiachk ¢ 6:00 10 9:00 yrpa, 3a00p 00pa3oB KPOBH IPOBOIMIICS B
cepelMHe JaHHOTO BPEMEHHOTO MTPOMEXYTKa BpEMEHH U3 Nepr(epuyecKux BeH B KOJIUYECTBE
2 MWJIIWIIUTPOB.
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VYpoBHH OMOMapKepoB OIPEACTSIM METOAOM TBEpA0(ha3HOr0 MMMYHO(PEPMEHTHOTO
anammza (MDA), NGAL ¢ ucnons3oBaHneM Habopa peakTHBoB Kommanuu «RayBiotech, Inc”
(CLIA), KiM-1 — ¢ ucnions3osanuem Habopa peakTuBoB Kommanuu Arqutus Medical, Bio Assay
Works, a Luctatun C B chIBOPOTKE KPOBHM C HCIIOJIb30BaHMEM Habopa peakTuBoB «Human
Cystatin C ELISA» ¢upmsl «BioVendor» (Uexus).

PesyabTaThl M X o0cysxkaeHue. [Ipu olieHKe COCTOSHUS MOYEK y HOBOPOKAECHHBIX
MaJIbIX K F€CTAlMOHHOMY BO3pacTy yCTaHOBJIEHO, YyTO KoHLeHTpaiust KIM-1 B atoil noarpymnme
HOBOPOX/ICHHBIX Ha MEPBbI€ CYTKH HM3HU HEAOCTOBEPHO IIPEBBILIAET MOKA3aTeb MOATPYIIIbI
HOBOPOKJCHHBIX, COOTBETCTBYIOIIMX T'eCTallMOHHOMY Bo3pacTy. (Tabmuna 1)

Tabnuya 1
Yposenv KIM-1 6 cpasnusaemvix 2pynnax
I'pynnossie I'pynnossie
Ilokazarens I'pynna N0Ka3aTeau P IHoarpynmel [I0Ka3aTeIn P
cpemHee+d cpemHee+d
CI'B, n=20 1,06+0,20
l-as, n=35 1,12+0,135 *<0,001 *.0.89
MIB, n=15 1,19+0,14 !
; CI'B, n=13 0,80+0,11
AL 1 2ann=21 | 101550113 | 70,653 ~ 0o
= CYTRH MI'B, n=38 1,32+0,22 ’
CI'B, n=15 0,70+0,11
3-bs1, n=25 0,837+0,125 4<0,001 -0.82
MIB,n=10 | 110029 | T
CI'B,n=20 0,70+0,076
1-as, n=35 1,38+0,12 *-0,02 *<0,001
MIB, n=15 | 1,97+0,146
o CI'B, n=13 0,8440,17 | A
ML a2l | 097011 70,26 0.729
CyTKr MI'B, n=8 1,110,125
CI'B, n=15 0,56+0,08
3-ps1, n=25 0,63%0,09 4<0,001 - 0,906
MTIB, n=10 0,88+0,22

CI'B- coomsemcmeyowue 2ecmayuonHomy eospacmy, MI'B- manvie ons zcecmayuonHo2o
so3pacma

*-0ocmosepHocmb pasHuybl medcoy nooepynnamu 1-ot epynnoi

AN-0ocmoseprocmov paznuybl Mexcoy noo0Spynnamu 2-oi epynnol

Yl-0ocmoseprocmob pazHuywvl mexcoy noocpynnamu 3-veti 2pynnol

B nunamuke ypoBeHs 3Toro Mapkepa y CI'B HOBOpOXKIEHHBIX PE3KO YMEHBIIIAETCSI, B TO
BpeMs KaK y HOBOPOXKIEHHBIX MalbIX K TE€CTallMOHHOMY BO3PacTy OCTaeTCsl Ha BBICOKHX
nudpax, CTAaTUCTUYECKU 3HaYMMO, mpeBblmas 3HaueHuss CI'B monrpynnsl. [lonydenHsie Hamu
JTAaHHbIE COBIAAAOT C pe3ynpbrataMu M. KoMuaHOBCKM M COaBTOPOB, JE€MOHCTPHPYIOLIUX
BbicOkMEe 3HadueHus KIM-1 B Trpynme JOHOLIEHHBIX HOBOPOXIEHHBIX C  3aJEpXKKON
BHYTPUYTPOOHOTO pa3BUTHs [4]

Bo 2-oii m 3-eii rpymnme ypoBeHb 3TOro mapkepa B MI'B moarpymnme, HecMoTpst Ha
HEKOTOpPOE CHIKEHHE B IMHAMHKE PaHHEr0 HEOHATAJIbHOTO TIEpHOoia HEOCTOBEPHO MPEBBIILIAET
takoBoil B CI'B moarpymnme, kak mpu 1-om, Tak ¥ pu 2-0M U3MEPEHHH.

Anamu3 3HadeHnii NGAL B Moue CBUIETENBCTBYET B TMONB3Y OoJiee TSKEIOro
MOpaXEHUs] TIOYEK B TpyIIe IIyOOKOHETOHOIIEHHBIX NeTel, MMEIOIUX HauOojee BBICOKHE
3HaueHuss NGAL na 7-10 cyrku >xu3Hu. MoueBas KOHLEHTpalMsi 3TOr0 Mapkepa y
JIOHOILLICHHBIX HOBOPOXIEHHBIX K KOHILy |-OM HENeNM >KU3HU HECKOJBKO HIDKE 3HAYECHUU
HEJIOHOIIIEHHBIX JIETEH, 0€3 TOCTOBEPHOTO XapakTepa 3Toi paszHuilp! (Tadmmia 2).
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Tabauya 2
Yposenv uNGAL 6 cpasnusaemulx epynnax
I'pynnoseie I'pynnossie
Iloka3arens I'pynna [IOKa3aTeIn P [oarpynmsl [IOKa3aTeIn P
cpemHee+d cperHee+d
CI'B, n=20 129,9+15,7
1-as1, n=35 111,9£7,9 *-0,96 -
MIB, n=15 | 101,4+8,0 -0,01
CI'B, n=13 120,1+14.4
UNGAL 2amn=21 | 13194120 | ~-096 .
1-3 cytku MI'B, n=8 163,1£19,4 -0,04
CIB,n=15 | 109,2+15,7
3-bs1, n=25 126,2+10,8 9-0,932
MIB, n=10 | 150,5+11,1 -0,03
CI'B, n=20 149,5+27,9
1-as, n=35 113,6+12,1 *_ 0,97 .
MIB,n=15 |  95,7+9.9 -0.19
UNGAL CI'B, n=13 112,6+24,7
7-10 cyrxn 2-am,n=21 | 1279+145 | ~-0,963 059
MI'B, n=8 151,5¢16,4 !
5 s 4512107 0.6 CI'B,n=15 | 13044218
-bsl, N= 5 + > — Y
1 MTIB, n=10 169,8+4,0 1-0,962
CI'B- coomsemcmsyrowue 2ecmayuonHomy e6ospacmy, MI'B- manvlie o0na eecmayuoHHo20
eo3pacma

*-0ocmosepHocmyb pasHuybl Mexcoy noocpynnamu 1-oii epynnei
A-0ocmoeeprocms paznuybl MerHcoy nooepynnamu 2-otl 2pynnul
Y-oocmoseprocme paznuywl mesicdy nooepynnamu 3-veii cpynnol

Anamu3  moueBoi koHueHTpairn NGAL B oTnuume OT JaHHBIX TeX e aBTOPOB
(Monika Kamianowska et al. ) moka3zan, 4ro MaHHBIA TOKa3aTenb Ha 1-3 CyTKH KHU3HH
JIOCTOBEPHO BBIIIE B TOATPYIIIE HOBOPOXACHHBIX, COOTBETCTBYIOIIMX TI'€CTAlUOHHOMY
BO3pAcTy B IPyIIE JOHOUIEHHBIX HOBOPOXKIEHHBIX, YTO MO-BUAMMOMY O0YCIIOBIICHO 3pENIOCTHIO
MMMYHHO! CHCTEMBI U a/IEKBATHOCTBIO BOCHAIMUTENBHBIX PEAKIMHU B OTBET HA IEPUHATAIbHBIN
ctpecc ( Tab6. 2) [4]. B mnpoTUBOIMONOKHOCTH JOHOUIEHHBIM B O0€UX MOATrpYIIax
HEJIOHOIIEHHBIX HOBOPOJKICHHBIX JIOCTOBEPHO BbICOKME 3HaueHHss NGAL BbIABIEHBI Y
HOBOpOKAEHHBIX ¢ 3BYP. K 7-10 cyrkam 3Ta pa3HuIia HE IMEET CTaTUCTUYECKYIO 3HAYMMOCTb.
B nureparype no Hacrosiero BpeMEHHM OTCYTCTBYIOT cBeleHHs 00 ypoBHe uNGAL vy
HE/IOHOIIEHHBIX ~ HOBOpPOXJIEHHbIX ¢  3BYP, opmHako  cymiecTBylOT — CBeIEHMS,
CBUJIETEIBCTBYIOIIME O 3aBUCHMOCTH BBICOKOM KOHLIEHTPALMM JTaHHOTO MapKepa B MOY€ OT
Macchl Tena y HOBOpoxkaAeHHbIX ¢ MI'B 1 HU3K0# Maccoii Tena npu poxaeHuu [5].

IIpu ouenke ypoBHs Ilucraruna C B 3aBUCHUMOCTM OT T€CTAllMOHHOTO BO3pacTa
JIOCTOBEPHBIX PA3JIMUUI MEXKly YPOBHEM ITOTO MOKA3aTeNs B KPOBH Ha 1-3 CYTKM JKHU3HU MBI HE
BbISIBWIN. B nuHamuke koHueHTpanus Llucratnaa C B KpOBU y JOHOLIEHHBIX HOBOPOKICHHBIX
MMeEET HEKOTOPYIO TCHICHLUIO K CHUKEHUIO, B IPYIIAX AETEH, POAUBILUXCS PEKIEBPEMEHHO,
HA000pOT HE3HAYUTENHHOE MOBBIIIEHHE. XOTs JIOCTOBEpHO Mokazatenu 1-3-x u 7-10-x cyrok
BHYTPHU TPYII HE OTJIMYAINCh, MBI BBISIBUIN CTaTUCTHUECKH 3HAUMMOE pa3inyie B OTHOILIEHUU
YPOBHS 3TOT0 MOKA3aTelIsl MEXKY JOHOIIEHHBIMA M HEJOHOIIEHHBIMA HOBOPOXK/IEHHBIMH Ha /-
10 cyrku xu3nn (pl-2 =0,011-mexay 1-o0ii u 2-0ii, p1-3=0,017 — mexxay 1-oii u 3-eii Tpymmoii).
Ceenenust o coaepkannu [{ucratnna C, mo JaHHBIM PA3IWYHBIX HCCIEIOBATENEH HOCST
HEOoJJHO3HAuHbIA xapakTtep. Tak Li Y u coaBTOpHI TakkKe BBISBUIM 3aBUCUMOCTh IUIa3MEHHOMN
KOHILIEHTPAllMM JAaHHOTO BEIECTBA OT TECTAlMOHHOIO BO3pacTa, TOrAa KakK pe3yJbTaThbl,
noxydeHHble Cruzado M COaBT. yKa3bIBaIOT, YTO MOBBIIICHHE YPOBHS 3TOrO MapKepa 1o Mepe
CHI)KEHHUS T€CTAIMOHHOTO BO3pacTa HE UMEJIO JJOCTOBEPHOTro Xapakrepa [6,7].
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Tabnuya 3
Konyenmpayuu Lucmamuna C (me/n) 6 moue y HosopodicoenHwvlx ¢ 3BYP 6 sasucumocmu om
2eCmayuoOHHO20 803PACMa 8 OUHAMUKE HEOHAMATIbHO20 NepUood

95% noBepUTENbHBII
Cra. HMHTEpBaJI AJIsl CPEIHET0
Cpensee Ommbxa Huxnss Bepxusas P
I'paHulla rpaHunia
CTB,
N 06550 | 0,015810 62260 68748
MY | 06676 | 0024977 60346 73187 | *-0,999
CTB,
ucraTun n=13 0,6684 0,026494 ,61158 , 712522
¢ MIB
1-3 cyr 1o | 06522 | 0037462 53303 77147 | #:0,990
N 06255 | 0,025880 56588 68523
MBS | o7 | om311 70521 77879 | 90,043
G| 05939 | 0016143 56011 62769
P 06025 | 0,024698 53901 66599 *1,0
CTB,
Wncratun | > 06732 | 0,027315 61420 73222
N MIB
7-10 cyr Mo | 06554 | 0042967 53610 77470 #0,99
e 06300 | 0,023944 56845 69155
MiB | o700 | 0017889 67402 76598 | 4-0,369
CI'B- coomsemcmeyowue 2ecmayuonHomy eospacmy, MI'B- manvie ons ececmayuonHo2o
eozpacma

*-0ocmosepHocmb pasHuybl medxcoy nooepynnamu 1-ot epynnoi
#-0ocmoseprocmo paznuybl Medxicoy noocpynnamu 2-oti epynnvl
Y-oocmoseprocme paznuywl mesicdy nooepynnamu 3-veii 2pynnol

IIpn cpaBHenun ypoBHs IlucratmHa C y HOBOPOXKIEHHBIX B 3aBHUCHUMOCTH OT
COOTBETCTBHSI MACChI T€Jla FECTAlMOHHOMY BO3PACTY, JOCTOBEPHBIE OTINYMS MOTYYEHBI TOJIBKO
JIMIIB MEXAY HOATrpynmnaMu 3-eil rpynmnsl. Y HoBopoxkAeHHBIX ¢ 3BYP ypoBeHs 3Toro Mapkepa,
OTpaKaloIIero (PYHKIMOHAIBHBIA CTAaTyC KJIyOOUKOB, CTaTUCTMYECKM 3HAUYMMO IPEBBIIIAET
AQHAJIOTUYHBIA TIOKAa3aTellb HOBOPOXJECHHBIX, AHTPOIIOMETPUYECKHE JAHHBIE COOTBETCTBYIOT
TeCTallMOHHOMY BO3pPAacTy. YUHTHIBas, YTO KOJMYECTBO KIIYOOUKOB MPOIMOPIMOHAILHO Macce
TeJa HOBOPOXKIEHHOIO, IIOJIyYEeHHbIE HAMHU pPE3YJIbTaThl SBJSIFOTCA BIIOJIHE JIOTMYHBIM.
OTtcyTcTBUE ATOM 3aKOHOMEPHOCTH B 1-0if U 2-0i TpyIIe, Mo-BUAUMOMY, OOYCIIOBICHO TEM,
yro K 33-36 Henene BHYTPUYTPOOHOTO pa3BUTHS, Ipolecc 0Opa3oBaHUS HOBBIX HE(PPOHOB
3aBEpIIAETCS, YTO COMPOBOXAACTCS yBEIMUEHHEM (YHKIIMOHATBHOM E€MKOCTH U PE3EPBHBIX
BO3MOYKHOCTEW TIOYE€K HOBOPOXKJICHHBIX (Tabmmia 3).

Takum 00pa3zom, pe3yibTaThl HAIMX HWCCIEAOBAHUN IMO3BOJSIOT MPEANOIOXKUTh, UTO
yeM OoJyiee BbIpa)keHa BHYTPUYTPOOHAs 3a/Jep’KKa pa3BUTHSA, TeM Ooyiee MPOHCXOIUT
HapylIeHHe MOYeYyHOH (YHKUMH Yy 3TUX HOBOPOXKIEHHBIX, U HCIOJb30BaHHE OHOMapKepoB
nouevyroro nopaxenus- KIM-1, NGAL u Hucratun C s onpeaeneHusi GyHKIIMOHATBHOTO
cTaryca y HEJOHOIIEHHBIX HOBOPOXIECHHBIX M HOBOpOXKACHHbIX ¢ 3BYP Ha panHell cramumn
UIIEMUYECKO Hedponmatuu  sSBISETCS 1e1eco00pasHbIM W TO3BOJSIET HAM  HAJAJUTh
aJICKBAaTHOE JICYEHHUE U MPEAOTBPATUTH PA3BUTHE OCTPOM MOYEUHON HEAOCTATOYHOCTH.

BoiBoabl. ITloukn HOBOPOXKICHHBIX C 3aJIePXKKOH BHYTPUYTPOOHOTO Pa3BUTHS
JIEMOHCTPUPYIOT OOJIBIIYIO YSI3BUMOCTh TYOYJISIPHOTO armapara U KIyOO4YKOBOW (GHIIbTpaiiu
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MOYEK MO CPaBHEHHIO C HEJOHOIIEHHBIMH C MAacCOH, COOTBETCTBYIOUIEH TI'€CTAlMOHHOMY
BO3pacTy, 4YTO TMOATBEPXkAAET BBICOKYID UYBCTBUTEIBHOCTh IMOYEK K HEOIAronpHUsITHBIM
(baKTOpOM aHTEHATATBHOTO MEPUOJA, PEIYLHUPYIOLUIM BHYTPHYTPOOHO POCT ILJIOAA.

*kKk

1. Sharma D., Shastri S., Sharma P. Intrauterine Growth Restriction: Antenatal and Postnatal Aspects. Clin
Med Insights Pediatr. 2016; 10: 67-83.

2. Franco M. C. P., Oliveira V., Ponzio B., et al. Influence of Birth Weight on the Renal Development and

Kidney Diseases in Adulthood: Experimental and Clinical Evidencelnt J Nephrol. 2012; 2012: 608025
3. Manalich R, Reyes L, Herrera M, Melendi C, Fundora I. Relationship between weight at birth and the number
and size of renal glomeruli in humans: a histomorphometric study. Kidney International. 2000;58(2):770—

773.

4, Kamianowska M., et al. The Tubular Damage Markers: Neutrophil Gelatinase- Associated Lipocalin and
Kidney Injury molecule-1 in newborns with Intrauterine Growth Restriction. // Neonatology 2019; 115:169-
174)

5. Cruzado B.L. et al. Serum Cystatin C level in preterm newborns in our setting.// Nefrologia. 2015;35(3):296-
303

6. Li Y., Fu C., Zhou X. [et al] Urine interleukin-18 and cystatin-C as biomarkers of acute kidney injury in
critically ill neonates / / Pediatr Nephrol. — 2012. - Ne27(5). — P.851-860.

Axynposa H.J.
Oco0eHHOCTH TOPMOHAJIBLHBIX H3MEHEHHUH Y KEeHIIIUH ¢ TUTIEPTUPEO30M U ¢ CHHAPOMOM
THINIEPAHIPOTeHUM PeNPOAYKTHBHOI0 BO3pPacTa

Asepbatiocanckui Meouyunckui Ynusepcumem
(Azepbationcan, baxy)
doi: 10.18411/gdsn-25-12-2019-08
idsp: scienceconf-25-12-2019-08

AHHOTAIIUSA

Lenp uccnenoBanust — U3y4UTh OCOOGHHOCTH TOPMOHAIBHBIX M3MEHEHHMH Yy JKEHIIUH C
CyOKITMHIYECKOH opMoii TUpeoToKkcruKo3a u ['A.

Knunuuyeckuif  Martepuan W MeTOjbl  McciefoBaHusi: Bcem  OonbHBIM €
TUPEOTOKCUKO30M M CHHApOMOM runepanaporeHuu (I'A) OblmM ompeaeneHbl MOKa3aTenu
dommukynoctumynupyrotmiero (OCI'), morennusupyromero (JIIN), TupeocTUMyIupyromiero
(TCT") ropmonos, nposaktuna (IIp:), actpanuona (32), actpoHa (1), 00IIEro TECTOCTEPOHA
(Tosm), Aeruaposnuanpocrepon-cynbdara (JAI'A-C), 17-ruapokcunporecrepona (17-OI1),
cBOOOHOTO TpUHOATUPOHUHA (T3cpos), CBOOOAHOTO THUpPOKCUHA (T4 (pos), TUVIOOYIWHA
cBs3bIBaroliero nojosoro ropmona (I'CIIDY), anapocTeH1MOHa, aHTUMIOIIEPOBOI'O TOPMOHA.

PesynbTathl uccienoBanus: bbuio ycTaHOBIEHO, YTO Y OOJIBHBIX C TMIIEPTUPEO3OM U
cuaapomoM ['A ormedaercs cyniectBeHHoe yBenudenue yposHed OCI (7,9+0,74 MME/mn),
JU (17,2+1,31 MME/mn), JII'/OCI' (2,48+0,11), scrpona (137,6+£5,92 ur/mn), 17-OIT
(1,1£0,09 ur/mn), Tosy (2,86+0,24 vr/min), An (3,7+0,17 ur/min), ATEA-C (3,32+0,28 nr/mi),
T3esos (4,4620,14 nr/mi), Tiesos (2,5340,13 ur/mi), a Takxke cHmkeHue mokaszareneii TCIT
(0,39+0,003 MME/mn), 3, (49,86+4 ur/ma), I'CIIT (49,65+1,2 umons/a) (P<0,05).
KomriekcHasi maroreHeTHdecKas Tepamus BKIIOYAIONIass Ha IIEPBOM JTare JIeYCHHE
THIIEPTUPE03a THPO30J0M 5-10 Mr/cyT, B TedeHue 3 mecsla C 1Moj00poM MHIWBUIYAIbHOM
JO3BI, C MOCJICIYIOMUM JICYCHHEM CHHApPOMa THIIEPAHAPOTEHHH C TpernapaTaMu
KOMOMHHMPOBAaHHOW OpajibHOM KOHTpAaUENIMH, YTO MO3BOJIMIO CHM3UTHh mokazarenu JII
(9,17+£0,84 MME/mn), JII'/®CI (1,36+0,07), scrpona (114,0+3,74 wur/mi), 17-OIC
(0,78+0,03 mr/mn), Tsepos (2,87+0,07 mr/mn), Tios (1,48+0,05 wr/ma), Ax (2,64+0,008
ur/mn), ACEA-C (2,15+0,14 nr/min), Tesw (1,3240,1 Hr/mit) U yBenW4uTh MoKazaTenud I;
(69,4642,58 nir/m), I'CIIT (59,59+2,8 amons/n) u TCI (1,79+0,16 MME/Min).

KowMmrnekcHass maToreHeTHuYecKass Tepamusi BOCCTAHABIMBAET MEHCTPYAIbHYIO U
TeHePaTUBHYIO (DYHKIIMH KEHIIMH C TUIIEPTUPEO30M U CUHAPOMOM THIIEPaHIPOTECHUH.

KiroueBble ci10Ba: THPEOTOKCUKO3, CUHAPOM THUIIEPAHAPOTEHUH, PENPOIYyKTHUBHBIN
nepuos
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Abstract

The purpose of the study was to study the features of hormonal changes in women with a
subclinical form of thyrotoxicosis of hyperandrogenism.

Clinical material and research methods: 63 women with thyroid diseases with clinical
manifestations of hyperandrogenism were examined. Of these, in 17 (27.0%) clinical and
diagnostic manifestations of hyperthyroidism and hyperandrogenism were determined. For
all patients with thyrotoxicosis and hyperandrogenism syndrome (HA) there were determined
the levels of follicle-stimulating (FSH), luteinizing (LH), thyroid-stimulating (TSH)
hormones, prolactin (Prl), estradiol (E,), estrone (E;), and total testosterone (T o) as well as
levels of dehydroepiandesterone sulphate (DHEA-C), 17-hydroxyprogesterone (17-OHP),
free trilodothyronine (Tsfee), free thyroxin (Taee), SeX hormone binding globulin (SHBG),
androstenedione, and antimullerian hormone.

Results of the study: It was found out that in patients with hyperthyroidism and HA
syndrome, a significant increase in the levels of FSH (7.9+£0.74 mIU/ml), LH (17.2+1.31
mlU/ml), LH/FSH (2.48+0.11), estrone (137.6£5.92 ng/ml), 17-OCG (1.1+0.09 ng/ml), T
(2.86 £0.24 ng/ml), AMH (3.7+0.17 ng/ml), DHEA-C (3.32 + 0.28 pg/ml), T3 free (4.46+0.14
pa/ml), T4 free (2,53+£0.13 ng/ml), as well as a decrease in TSH (20.1+1.4 mIU/ml), E,
(49.86+4 pg/ml), SHBG (49.65+1.2 nmol/L) (P<0.05) levels. Complex pathogenetic therapy,
which includes treatment of hyperthyroidism with tyrosol 5-10 mg/day at the first stage, for 3
months with the selection of an individual dose, followed by treatment of hyperandrogenism
syndrome with combined oral contraceptive drugs, which allowed to reduce the LH
parameters (9.17£0.84 mIU/ml), LH / FSH (1.36+0.07), estrone (114.0+3.74 ng/ml), 17-OHP
(0.78+0.03 ng/ml), Tafree (2.87£0.07 pg/ml), Tasree (1.48+0.05 ng/ml), An (2.64+0.008 ng/ml),
DHEA-S (2.15+0.14 pg/ml), T tota1 (1.3240.1 ng/ml) and increase the values of E; (69.46+2.58
pg/ml), SHBG (59.59+2.8 nmol/L) and TSH (1,79+0,16 mIU/ml) was conducted.

Combined pathogenetic therapy reduces the clinical manifestations of hyperthyroidism
and HA syndrome, and restores the menstrual and generative functions of women.

Key words: thyrotoxicosis, hyperandrogenism syndrome, reproductive period

AKTyanbHOCTb  mpobGseMbl. ['umeprupeo3 — 3TO  SHAOKPUHHBIA  CHHJIpPOM,
COIPOBOKIAIOIINICS N30BITOYHBIM COJIEPKAHUEM YPOBHSI THPEOUIHBIX TOPMOHOB B CHIBOPOTKE
KPOBH.

JIMarHoCTHKa THPEOTOKCHKO3a OCHOBBIBAETCSI HA  XapaKTEPHBIX  KJIMHUYECKUX
NPOSIBJICHUSIX BKJIFOYAIOIIMX CUMIITOMBI M MIPU3HAKU THPEOTOKCHUKO3a, YBEIUYEHHE CBOOOIHOTO
TUPOKCHHA U CBOOOJHOTO THPOHMHA M HU3KMM cOeIuHeHHueM TupeoTpornHoro ropmona (TTT)
(1,2,3).

OnHUM U3 KIMHUYECKUX MPOSIBJICHUM runeptupeosa spisiercs runepanaporenus (I'A).
B ocHose I'A onpenensiercss NMOBbIIIEHHE KOTUYECTBA W/UITM aKTUBHOCTH aHPOTeHOB (4,5,6).

Ilo naHHBIM Hay4HBIX HCCIENOBaHHWN B OCHOBE I'A OTMEYaeTcCsl NOBBILIEHHE YPOBHS
neruaposnmanapoctepora  (JAI'EA) wu  mermagposmmanapoctepon-cyabpara  (ATEA-C),
aaapocreHarona (AH), A4-aHapocTeHANOHA, AS-aHIPOCTEHINONIA, TECTOCTEPOHA, So-
nuruapotecroctepona (7,8,9,10).

Crnemyer OTMETUTh, YTO B JIUTEpPAType NPAKTUYECKH OTCYTCTBYIOT CBEACHHUS 00
0COOCHHOCTSIX U3MEHEHHSI YPOBHSI TOPMOHOB Y OOJIBHBIX ¢ THPEOTOKCUKO30M U CUHIIpoMOoM ['A.

Hcxonst W3 akTyaJdbHOCTH HACTOSIIEW NpOOJEeMbl, OINpeAeneHa Iellb HACTOSIIEro
UCCIIEIOBAaHUSA: M3YYUTh OCOOCHHOCTH TOPMOHAJbHBIX H3MEHEHMH Yy OJKEHIIUH C
CyOKITMHIYECKOH (opMoii TUpeoTOKCcHuKo3a U ['A.

Knuauueckuii Matepuan M MeTOIbl uccienoBaHus. Mcxons w3 menu ucciienoBaHUs
Obutn  00cienoBaHbl 63 KEHIIMHBI C 3a001€BaHUAMH IIUTOBUIHON KeJe3bl U KIMHUYECKUMU
nposiBineHusMu I'A.

B pesynbrare obcnenoBaHusi ObLIO BBISBIEHO, YTO M3 63 KEHIIMH C 3a00J€BaHUEM
HIMTOBUIHOM kene3bl y 17 (27%) Obutn onpeneneHbl KIMHUKO-IMarHOCTHUECKUE MPOSBICHUS
TUIEPTUPEO3a U TUIIEPaHIPOTeHUH.
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B pesynbprare nmpoBomuMoro oocienoBaHus ObUIO YCTAHOBJICHO, YTO CPETHHIA BO3pacT
OOJILHBIX C TUIIEPTUPEO30M U cuHApoMoM ['A cocraBun 28,24+1,57 (21-42) ner. UccnenoBanue
0COOEHHOCTEW MEHCTPYAIbHOM (DYHKIIUH TO3BOJIMIIO BBISIBUTH, YTO MEHAPXE y THX OOJIBHBIX
oput B 13,0+£0,27 (11-15) ner. JImuTensHOCT, MEHCPYAJTBHOTO IMKIA COCTaBWJIA B CpPEIHEM
47,8243,57 (25-85), nutenbHOCTh MEHCTpYyaluu Obuia B mpeaenax 5,2+0,29 (3-7) nueil.

VY GONBHBIX C THIIEPTHPEO30M TposiBieHune I'A Obuti oOHapyxeHsl B 15,35+0,57 (12-20)
aert. [Ipu obcnenoBannm OBUIO YCTAHOBIICHO, YTO CPEHUIN BEC Y OOJIBHBIX C THPEOTOKCHKO30M U
cunapomoM ['A cocraBun 56,59+2,27 (45-67) kr, poct 1,610,008 (1,55-1,69) cm.

HccnenoBanne OONBHBIX € THIIEPTHPEO30M IO3BOJIMIIO YCTAaHOBUTH, YTO THUPCYTHOE
YHUCIJIO Y OOJBHBIX C THIEPTUPEo30M 1o Imkaie Peppumana-I'onses cocrasmwio 18,2+0,36 (16-
21) 6anoB, ropmoHanbHOE unciao 15,1+0,37 (13-18) GanmoB, naarddepeHTHOE YnCIo ObUIO B
npenenax 3,12+0,21 (2-4) 6aina.

Bcem  OOJBHBIM € THUPEOTOKCHKO30M M CcUHIpoMoM ['A  Obun
TOPMOHAIILHBIE UCCIICIOBAHHSI.

boutn omnpenienieHsl B CHIBOPOTKE KPOBH YpOBHHU (osutukyinoctumynupytomero (OCI),
moteunusupytouiero (JII'), Tupeocrumynupytromero (TCI') ropmMoHOB, a Takke OnmpeaeieHbl
ypoBuu mponaktura (IIpin), scrpaguona (E;), actpona (Ej), obmiero tectocrepora (Tosw),
nerugposnuanapocrepona-cyiabpar (ATEA-C), koprmzona (K), 17-ruapoxcunporecrepoHa
(17-OIIT"), cBoGomuoro TpuoaTUpoHUHA (T3cpes), CBOOOAHOTO THUPOKCHHA  (Ticp06),
rioOynuHa cBsi3piBatomiero monosoro ropmona (I'CIID), antumiomnepoBoro ropmona (AMI),
aHapocTeHauoHa (AH).

[TonydyeHnHble pe3ynabTaThl MOABEPraliUCh CTaTUCTUYEecKo oOpabotke. [Ipu 3TOM
OpUMEHSJIach  KOMIIbIOTEpHas ~ mporpamma  “Statgraph”  mpenHazHadeHHas IS
CTaTUCTHYECKOW 00paOOTKH JaHHBIX MMAPAMETPUUYECKIM U HETIAPAMETPUIECKHM CIIOCOOOM.

Pesynpratel mccnenoBanusa. B pesynpTare TpOBENEHHOTO HCCIEIOBAHUS OBUIN
orpezieNieHbl YPOBHH TOPMOHOB THIIOTAIaMO-TUIIO(PU3apHO-HAANOYSUHUKOBO-SIMUHUKOBON U
TUINOTaIaMO-TUIIO(U3APHO-TUPEOUTHON cucTeM. [lomyyeHHbIe pe3ynbTaThl MPEACTaBICHBI B
tabnure 1.

IIPOBEICHBI

Tabnuya 1
Tokazamenu 2opmonos y scenwun ¢ eunepmupeo3om u I'A Haxooawuxcs 6 penpoOyKmueHoOM
nepuooe (M=Se)

I'pynmnsl ucciieoBaHus
I'opmoHsbL JKeHIuHBI ¢ THIEPTHPEO30M IIpakTudecku 310pOBbIE P
ul'A (n=17) XKeHIIMHBI (n=20)
@OCI', MME/mn 7,9+0,74 (4,9-17,7) 5,9+0,13 (3,7-7,8) <0,05
JIT', MME/mMn 17,2+1,31 (10,4-30) 8,21+0,39 (2,6-11,5) <0,05
JIT'/®dCT 2,48+0,11 (1,9-3,34) 1,1340,06 (0,9-1,6) <0,05
[Tpa, Hr/mn 20,1+1,4 (6,71-27) 16,36+1,15 (3,8-25,2) >0,05
TCI', MME/mn 0,39+0,003 (0,1-0,62) 2,1240,11 (1,2-3,23) <0,05
3,, r/min 49,86+4(25-74) 89,23+0,35 (40128) <0,05
3, HT/MT 137,6+5,92(74-165) 56,51+5,38 (48,3-80,5) <0,05
17-OI1, ur/mMn 1,1+0,09 (0,2-1,9) 0,14+0,001 (0,01-0,5) <0,05
T o6u, HI/MIT 2,86+0,24 (1,96-4,8) 0,21+0,03 (0,08-0,46) <0,05
K, ar/vn 8°-10% 138,47+6,4 (80-184) 115+0,16 (70-150) <0,05
AH, HI/MIT 3,7+0,17 (2,1-4,6) 2,11+0,09 (0,9-2,0) <0,05
AI'DA-C, nr/mn 3,32+0,28 (1,9-5) 1,28+0,18 (0,6-2,1) <0,05
AMI, Hr/™Mn 6,1240,92 (0,8-14,4) 5,884+0,07 (2,1-9,1) >0,05
T3 csodon, TT/MIT 4,46+0,14 (3,7-5,6) 2,18+0,08 (1,41-3,0) <0,05
T4 coogom, HT/MIT 2,53+0,13 (1,9-4) 1,0+0,08 (0,7-1,71) <0,05
I'CII", aMonb/n 49,65+1,2 (24-71)] 60,8+1,44 (35-90,9) <0,05

Kax BuaHO 13 Tabnuuel 1, y *EHIIUH ¢ TUIEPTUPEO30M U CUHIpOMOM ['A oTmedaercs
cymectBeHHoe yBennueHue OCI (7,9£0,74 mME/mn), JIT' (17,2+1,31 MmME/mn), JII'/OCT
(2,48+0,11), actpona (137,6£5,92 ur/mn), 17-OI1T" (1,1£0,09 ur/min), Tosy (2,86+£0,24 ur/mn),
Awn (3,7+£0,17 ar/mn), AT'EA-C (3,32+0,28 rr/mi), Tsepos (4,4610,14 rir/mi), Tacos (2,53+0,13
HI/MJI) IO CPAaBHEHHIO C aHAJIOTUYHBIMH TOKA3aTeNIIMHU MTPAKTUYECKH 3I0POBBIX JKCHIIHH. B
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TOKE BpeMs Y 00CIIeTOBaHHBIX KECHIIUH OTMEYAIOCh CTATUCTUYECKU JOCTOBEPHOE CHIDKEHUE
nokazareneir TCI (0,390,003 MME/mn), D, (49,864 nr/min), I'CIIT (49,65+1,2 HMob/)
(P<0,05).

Bce skeHIIMHBI HaxOMWIMCh TOJ HAOMIOJEHHEM OHHAOKPUHOJOTa U IOJIy4alu
KOMIUIEKCHOE IaTOT€HETHYECKYI0 Tepanuio, BKIIOYalolylo Ha [ »JTame IedeHue
runieptupeo3a Tupozomom 5-10 MKr/cyr B TeueHHe 3-X MECSIEB B HWHIUBUIYAJIBHO
nonobpanHoii g03e, Ha Il sTame mocie MOBTOPHOTO HCCIEAOBaHUS TMOKa3aTeleld TOPMOHOB
nedeHue cunapoma I'A npenapatamu KoMOMHHPOBAaHHOM opaiibHOM KoHTpauenuuu (KOK).

B pesynpTaTe npoBeNEHHOro JeyeHUs uepe3 6 MecsAleB IO0cie KOMIUIEKCHOU
MAaTOTEHETHUYECKON Tepanmuu TMOBTOPHO OBbUIM HKCCIIENOBaHbl IMOKa3aTeld T'OPMOHOB.
Pe3ynbrathl uccienoBaHus MpeIcTaBiIeHbl B Ta0IHIE 2.

Tabnuya 2
Ilokazamenu 20pMoHO8 NOCNIE KOMNIIEKCHOU NAMO2eHeMU4ecKol mepanuy OOIbHLIX C
cunepmupeosom u cunopomom I'A y scenwun 8 penpodykmusrnom nepuode (M=Se)

Kenmunsl ¢ runeptupeozom u I'A (n=17)
T'opmonbI P
o neuenus ITocne neuenus

OCI', MME/Mn 7,9+0,74 (4,9-17,7) 6,45+0,63 (4-12) >0,05
JIT, MME/Mn 17,2+1,31(10,4-30) 9,17+0,84 (4,2-18) <0,05
JIT/®CT 2,48+0,11 (1,9-3,34) 1,36+0,07 (0,89-2) <0,05
Ipn, vr/mn 20,1+14 (6,71-27) 16,24+0,88 (6,7-21) >0,05
TCI', MME/mn 0,39+0,003 (0,1-0,62) 1,79+0,16 (0,87-3,4) <0,05
3y, Ir/MI 49,8644 (25-74) 69,46+2.58 (51-85) <0,05
Dy, HT/MI 137,6+5,92 (74-165) 114,0+3,74(79-132) <0,05
17-OI1, ar/mn 1,1+0,09 (0,2-1,9) 0,78+0,03 (0,6-1,1) <0,05
T o6, HT/MIT 2,86+0,24 (1,96-4,8) 1,32+0,1 (0,7-2,4) <0,05
K, ur/mun 8°-10% 138,47+6,4 (80-184) 139,88+5,52 (110-180) >0,05
AH, HT/MI 3,7+0,17 (2,1-4,6) 2,64+0,008 (2,1-3,11) <0,05
ATDA-C, or/mn 3,32+40,28 (1,9-5) 2,15+0,14 (1,1-3,1) <0,05
AMTI, Hr/mi 6,12+0,92 (0,8-14,4) 5,92+0,85 (0,8-12) >0,05
T3 caogon, TIT/MIT 4,46+0,14 (3,7-5,6) 2,87+0,07 (2,3-3,3) <0,05
T4 coosom, HI/MII 2,53+0,13 (1,9-4) 1,48+0,05 (1,1-1,9) <0,05
I'CIIT", umodb/i 49,65+1,2 (24-71) 59,59+2,8 (44-79) <0,05

Kak BuaHo u3 Tabimiel 2, y OONBHBIX € THIEPTHPEO30M W cUHIApomoM ['A
KOMIUIEKCHAsI TATOTCHETHUYECKasl TEPAITsl TIO3BOJIMIIA CYIIECTBEHHO CHU3UTH mokaszarenu JII
(9,174£0,84 MME/mn), JII'/®CI (1,36+0,07), oscrpona (114,0+3,74 wur/mu), 17-OIC
(0,78+0,03 ur/mn), Tieos (2,87+0,07 mr/mi), Tacsos (1,48+0,05 ur/mi), Au (2,64+0,008
ur/mn), JITEA-C (2,15+0,14 nr/mn), Tosy (1,3240,1 Hr/Mi) W yBeIWYHTH MOKa3aTeId )
(69,46+2,58 nr/vur) u I'CIIT (59,59+2,8 HMOIIB/1).

HpOBCI[eHHaH KOMIIJICKCHAas IIaTOIrCHCTHUYCCKAasA TCpanunia BOCCTaHaBJIMBACT
MCHCTPYAJIBbHYIO U TCHEPATHBHYIO Q)YHKHI/II/I KCHIIHMH C TUIIEPTUPECO30M U CUHAPOMOM TA.
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B nocnennue pecsTuneTHs JAOCTUTHYTHI 3HAYMTENbHBIE YCIEXU IPU HUCIOJIb30BAaHUU
JTUOKCHAA LUPKOHUS B OPTOINEAWYECKOM CTOMATONOTHHU. OJTO CBSI3aHO C MEXaHMYECKHMU
CBOMCTBAMH LIMPKOHUEBON KEPAMHUKH M C €€ BHEUIHUM BUJOM. YCTAaHOBIICHO, YTO LHUPKOHUH
SBJISIETCS BHICOKO OMOCOBMECTUMBIM METACTAOMIIBHBIM MaTEpUAIOM U 00JIaIaeT CIIOCOOHOCTHIO
MIPENATCTBOBATh PACIPOCTpaHeHHIo TpeuH [1]. B Toxxe Bpems, mpy MpOTE3UPOBAHUHN JUOKCH]T
IUPKOHHEBBIMU KOPOHKAMHU UMEIOT MECTO CKOJIbI TIOKPBITHS U yTpaTa peTeHIuu [2].

Lens mccnenoBaHusl — MPOBECTH CPABHUTEIBHYIO OICHKY KadecTBa M 3()(HEKTHBHOCTH
JBYXCIIOMHBIX 1 MOHOJIMTHBIX LIMPKOHUEBBIX pecTaBpaluii Ha ocHoBanuu kputepueB USPHS.

Marepuan u Meroabl. MccienoBanue npoBOJWIOCH B COOTBETCTBUM C NPHUHLMIIAMU
XeNbCUHKCKON JeKnapauud BcemMupHON MeAMIMHCKOM accounaunu «PexkoMeHpauuu s
Bpauei, 3aHUMAOIIUXCSl OMOMETUITTHCKUMU HCCIICIOBAHUSAME C YU4aCTHEM JOeH» [3].

O6cnenoBan 101 marmument, u3 kotopbix 43 (42,6%) myxuud u 58 (57,4%) KEeHIIMH.
Cpennuit Bo3pact cocraBwil 34,9+3,77 ner. Kputepusimu BKIIOYEHUS OBLIM: HMHUCbMEHHOE
COrJIaCHe y4yacTHUsl B HCCIEJOBAaHHMM; PE3Lbl M KIBIKH, HYXAAIOMIMECS B OPTONEIUYECKOM
JICYECHUH; TIEPBBII WJIM BTOPOU MOJISAP, MEPBBIA WIM BTOPOH MPEMOJISP, KOTOPBIE HYKIAINCH B
MOHOJIUTHOM BOCCTAQHOBJIEHMHM C / MM 0e3 3HIOJAOHTUYECKOM Tepamuu; KpUTEpUSIMU
UCKIJIIOUeHHs ObUIM - BO3pacT Miajiie 18 jeT; TsKenblid MEepUOJOHTUT; OpyKCHU3M; TITyOOKUi
NpUKYC; OEpPEeMEHHOCTb, MEPUOJ] KOPMJICHHS; TsDKeNble CcOMaTH4Yeckue 3a0o0JeBaHUs. Yy
00CJIeZIOBaHHBIX MAI[EHTOB Yallle BCTPEYAINUCh 3YObl, 3HAUMTEIBHO MOPAKEHHbIE KAPHECOM —
41 (40,6%), TpaBMaTHueckoe MOBpexIeHHE 3y0oB oTMmeudanoch y 14 (13,9%), orcyrcTBHe
oTaenpHbIX 3y00B — y 20 (19,8%), scretnueckuii Buj 3y0oB He yctpauBan 16 (15,8%) u c
neeKTaMu YCTaHOBIIEHHBIX paHee KOpoHOK oOpatuiuch 10 (9,9%) manmeHTos.

Bcero ycranoBieHo 24 kiaccuueckue IUPKOHHMEBbIE KOPOHKM Ha mepeanue 3yOsl (I
rpyImma), U3 HUX Ha pe3lbl yctanosneHo 11 (45,8%), Ha 6okobie pesibl — 8 (33,3%) 1 KIIbIkH 5
(20,8%) woponok. PectaBpaliiss MOHOJWUTHBIMH ITMPKOHHUEBHIMA KOPOHKAMH TIpoBezicHa 77
NalyMeHTaM B MOJISIPHOM W IpeMojsipHOM obnactsix. Beero ycranosineno 98 kopownok (II
rpynna). Ha Bepxueli uentoctu yctaHoBiieHO 42 (42,8%) MOHOMUTHBIX IMPKOHUEBBIX KOPOHOK,
U3 KOTOPBIX Ha MPEeMOsIphl 3adukcupoBaHo 22, Ha Momsipbl — 20 pectaBpauuii. Ha HuxHel
YeFOCTH ycTaHoBIeHO 56 (51,0%) KOPOHOK, M3 KOTOPBIX HA MPEMOJBIPHI - 26, Momsipel — 30
kopoHoK. IIpu stom y 59 (76,6%) maumeHtoB ycraHoBiena 1 koponka, y 15 (19,5%) — 2
KOpOHKH, Yy 3 (3,9%) — 3 KOpOHKH.

YcneurHocTh PUKCUPOBaHHBIX KOPOHOK ObLa orieHeHa uepes 7-10 muei, 6, 12, 18, 24 u
36 MecsIIeB.

JIJis OLIEHKM OJMHOYHBIX KOPOHOK Ha HMCXOJHOM YPOBHE M IOBTOPHBIX Ha3HAYEHHM
ObLTM WcnoNib30BaHbl Kputepun Ciry:xObl 3mpaBooxpadHenus CoemuuenHbix [llTatoB (United
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States Public Health Service— USPHS) [4]. C momompio kputeprieB USPHS  onenens
pecraBparuu mocie (puxcammu, T.e. yepe3 7-10 qHeit u 36 mecsieB. OneHEHbI, B YaCTHOCTH,
LIBET, KpaeBasl 110Ca/IKa, KpaeBOE U3MEHEHNUE 11BETA, BTOPUUHBIN KapHuec, TEKCTYpa IIOBEPXHOCTH,
rpyOble TIeperoMbl. DTH MOKa3aTeau MOoApa3eisifoTess Ha kaTeropuu Anbda (Alpha), bpaso
(Bravo) wim Yapmu (Charlie): kareropust Anbda (A) — oTcyTcTBUE MTpodiem; kaTeropusi bpaBo
(B) — Hanmmume ocnokHEeHU B He3HauuTenbHOU crenienn, Yapiu (C) - oCIOKHEHHE Cephe3HOe
WM PECTaBpaLHsl yAAISeTCs U3-3a OCJIOKHEeHUs. BoccTaHoBeHNE OBIUTO OIIEHEHO TS KaXK/I0TO
KpUTEpHUs clenyromuM oopazom: A - oinyHo; b — xoporo; C — kauecTBO TpaHHUIlbl/ IPHEMKA,
HEOOXOIUM PEMOHT /BO3MOXKHBIN; D - TIOHEI 0TKa3, 3aMeHa HeoOxoauma [5].

CraTtuctuueckyro 00paboTKy pe3yabTaToOB OCYIIECTBIISIH ITyTEM HCIIOIBb30BAHMUS MTaKeTa
npukinaaaeix nporpamMm  Microsoft Office Excel, Statistica 6,0. OmnmcarenbHblii aHanu3
BBITIOJIHEH IS OLICHKU BOCCTAHOBJICHHMSI M pE3yJIbTaTa pEecTaBpallid, B COOTBETCTBUU C
n3MeHeHHbIMU Kputepusimu USPHS. TIpumenens! t-rectbl CTbIOEHTA.

PesyabrTarbl. [0 XxapakrepucTuke COOTBETCTBUE ILBETa M3 24 pecTaBpaiii BbICIINI
O0ay1 A TONMyYWJIM KOPOHKH B CIEIYIOIIME CPOKH HccienaoBaHus: yepes 7-10 aueid, 6 u 12
MmecsueB. MccnenoBanue cmyctst 18 MecsieB nmokasano, YTo mokaszarenro A orBevanu 21
(87,5%) xoponok, a yepe3 24 u 36 mecsaueB — 18 (75,0%) u 17 (70,8%) pecraBpauuii. Ha
MOMEHT oOcrnenoBanusi dyepe3 18 mecsaueB 3 (12,5%) KOPOHKM HECKONBKO OTIMYAIUCH OT
COCeTHero 3yda 1Mo OTTEHKY W MPO3pavyHOCTH, HAXOMASACH MPH 3TOM B JMAINAa30HE HOPMAIbHBIX
OTTEHKOB, YTO COOTBETCTBOBAJIO MoKazaTento B. JlanbHelline uccienoBaHusl MOKA3aiH, YTO
yepe3 24 u 36 mecsues 6 (25,0%) u 7 (29,2%) pecraBpanuii COOTBETCTBEHHO COOTBETCTBOBAIIN
mikane B. Takum o0pa3om, Ha MPOTSHKEHUH BCETO 3-X JIETHETO Meprojia OTMEYanach yCIelHas
pecTaBpaliisi B OTHOILIEHUH COOTBETCTBUS IIBETY.

[Ipu olileHKe MapruHAIBHOM LIETOCTHOCTH PECTABPAllMU HAUBBICIINN Oayll A MOTYy4nId
17 (70,8%) pecraBpanuii. Octasiuecs 7 (29,2%) KOPOHOK 10 3TOM K€ XapaKTEpUCTUKE ObLIU
otieHensl B 0aiut B. [Ipu atom, B mepBbie 7-10 qHeli mocie BBITOTHEHUS peCcTaBpallliy, a TAKKe B
MOMEHT ToceleHus crinycts 6 u 12 MecsieB Bce pecTaBpallid COOTBETCTBOBAIM IIKaie A.
UYepes 18 mecsieB Boicmmii 6amn (A) oueHeH B 95,8% ciydaeB (23 kopoHkH), uepes 24 u 36
MmecsiteB — B 91,7% ciyuaeB (22 kopoHkH) u 83,3% ciyuaeB (20 kopoHok). CiycTst 18 mecsueB
1 pecraBpauus (4,2%) nonyuuna 6amn B, cmycts 24 u 36 mecsaueB 2 (8,3%) u 4 (16,7%)
pecTaBparuii ObUTH OlleHEeHbI B 62t B.

TekcTypa MNOBEpXHOCTM B TMEpBbIE JHU M uepe3 6 MecAleB IMOCIE YCTAHOBKU
JIBYXCJIOWHBIX IIMPKOHUEBBIX KOPOHOK ObLIa OIeHeHa B O0amut A y Bcex pecraBparmii. Cryctst
roa 1 nonropa roja 21 (87,5%) pecraBpanus Moaydusid BBICHIMNA Oallll COOTBETCTBEHHO, a y 3
KOpoHOK (12,5%) nmoBepXHOCTh UMeNa 3€pHUCTONOA00HYIO TEKCTYpY U OblIa olleHeHa B Oann B
cooTBeTcTBeHHO. Yepe3 nBa roga 6amn A Obut oueHeH y 20 (83,3%) pecraBpaliiuii, a K KOHILY
MCCIIEJIOBATEIbCKOTO TepHoja, T.e. 4yepe3 3 rona, Beicmuil Oamn A momyuwin 19 (79,2%)
pecraBparuii. Ha atux sramax uccnemoBanus 6amiom bpaso onenenst 4 (16,7%) u 5 (20,8%)
KOPOHOK COOTBETCTBEHHO yepe3 2 1 3 roja.

B Teuenue Bcero TpexJyieTHETO MEepUO/ia UCCIEAOBAHUS HU B OHOM CIIydae He OTMeUeHa
YYBCTBUTEIBHOCTD 3y0OB.

B Teuenne 3-x netHero mepuoaa HaOmoneHWss 96 MOHONUTHBIX KOPOHOK M3 98 He
MOBPEIMINCH, YTO MpUBENO K 97,9%-Hol BbbkHBaeMocTH. [IpH olleHKe KadecTBa pecTaBpalyid,
BeIsIBIEHO uTOo 2 (2,0%) pecraBpanuy, COOTBETCTBOBAIM Kareropuu Yapnu u3-3a
MapruHajIbHOTO OOECIBEUMBAHMS, BCE OCTalibHbIE 96 pecTaBpaldii COOTBETCTBOBAIN OLIEHKE
Anbda nmu Bpaso. IIporieHT pecraBparuii ¢ orienkoi B mi1st MapruHamsHOro o0eciiBeunBaHus B
TEYeHHe Bcero mepuoma obcnemoBanus Berpedasics B 4,1% cioydaeB (4  KOpPOHKH).
CrnenoBarenbHO, Pe3yJbTaT YCHEUTHON pecTaBparmu coctaBui 97,9%. Beicmmii 6amt mo 3Toi
XapakTepucTuke oTMevancs B 95,9% ciyugae (94 koponku) depe3 7-10 mueit, B 93,9% (92
KOPOHKH) cliy4daeB uepe3 6 mecsies, B 95,9% ciydaes (94 pectaBpanuii) B mocienyorue 18, 24
H 36 Mecs1IEB COOTBETCTBEHHO.
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Bce 98 pecraBpanmii ObUTH OIlGHEHBI B 0ail A MO TaKUM XapaKTEpUCTHUKaM, Kak
aHaromuueckas (opma, BTOPHUHBIA Kapuec, nepenoMm. [lo Kpurepuio cCOOTBETCTBHE I[BETa
BBICLIMI 0a/ul A MOJTy4MIIU BCE pecTaBpanuu uepe3 7 aHel, 6 u 12 mecsues. Ciycts 18 mecsues
Oam1 A oneneH B 95,9% ciyuaes (94 kopoHkn), a yepes 24 u 36 mecsies — B 94,9% ciydaes (93
KOPOHKH) cOOTBETCTBEHHO. [10o 3TOMy Kputeputo 6amut B onenen B 4,1% (4 KOpoHKH) Ha dTane
nocenieHus: yepe3 18 mecsnes, a takke B 5,1% cioydaeB (5 kopoHOK) crmycts 2 u 3 rona
BBINOJIHEHHS PECTaBpallii, COOTBETCTBEHHO. CXoO’kasi KapTWHA OTMEYalach U B OTHOLIEHUU
XapaKTEPUCTUKH «IICJIOCTHOCTh Kpasi». Y Bcex 98 pecraBparuii B mepuoja o0ciaeaoBaHus OT 7
THEW 1o roaa Obul ompeneneH Boicimi Oamn A. Uepes 18, 24 u 36 MecsIeB OIEHKY BBICIIHIA
O6amn nmomyunniu 93 koponku (94,9%), ocraBummecs 5 (5,1%) xopoHok mnodyunmnu Oamn B
COOTBETCTBEHHO. B oTHOIIEHNM MOKa3aTens “TEeKCTypa IOBEPXHOCTU OlleHKa B m3menumnach ¢
2,0% mpu ocmoTpe uepe3 6 mecsiieB a0 8,2% (p<0,01). Ilpu ocmotpe uepe3 3 roga onenka B
nonydeHa 7 (7,1%) pecraBparmsimu. M3HOC €CTECTBEHHBIX 3yOOB-aHTAarOHHCTOB dYepe3 18
MecAIIeB B cpeaHeM coctaBuil 16,6+4,82 Mxm [8,2;25,8 MKM], 4TO 10 CPAaBHEHHIO C UCXOIHBIM
(0 Mxm) ObuTO cTaTUCTHYECKH 3HAUUMO (p<0,001).

Takue moka3aTeny, Kak IENOCTHOCTh KOPOHKH, BTOPHYHBIA KapHec IO Kparo,
MIPOKCUMAJIbHBIC KOHTAKTHl KOPOHKH, IICHTPUYECKHE OKKJIFO3UBHBIE KOHTAKTBhI, a TaKke
MPOTPY3UBHBIE U IATEPOTPY3UBHBIC KOHTAKThl KOPOHOK Ha 3Tamax MOCEIICHUS B TEUEHHE BCEro
TPEXJIETHETO MEPHOAA HE OTIMYAIUCH OT UCXOJIHBIX.

CornacHo kputepusm USPHS, maprunanbHas amanranus Obuta ornieHeHa B Oaul A B
92,8% cmyudaeB (91 pecraBpanuii), T.e. omimuHast, B 7,1% ciaydaeB (7 pecraBpaiiuii) olieHEeHa B
6am1 B, T.e., kak xoporasi.

Takum o6pazom, Beicmii 61 A B 3-X JIETHUH Nepuo HAOMIOJEHUS MOTyYeH Kak B [
rpymre, Tak ¥ Bo Il rpyrme no cienyrommm XapakTepucTHKaM: BTOPUYHBIN Kapuec U MEPeoM.
[1o xapakTepucTuke COOTBETCTBHE L[BETA BhICIIMI Oayul A nonydmiu B cpeaneM 88,8% u 97,6%
pecraBpatmii B I u Bo Il rpynme coorBercTBenHo. 1o xapakrepuctuke anatomuueckas Gpopma
BeICIIMI Oamt A B | rpymme momydmnu B cpeaneM 96,5% pecraBpanmii, Bo 11 rpymnme — 100%.
[To xapakTepucTrke 00eCIBEUMBaHNE MapTUHAILHON MTOBEPXHOCTH, BBICIINM OaIlT A MOMyYHIN
B cpexHeM 100% u 95,6% pecraBparmii coorBeTcTBeHHO B | 11 BO Il rpymme (puc.).
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100
90
80
70
60
50
40
30

20

1A B 2A B 3A B C 4A B 5SA° B 6A B 7A B

Puc. Cpeonue pe3yromamul KIUHU4ECKOU OYeHKU pecmaspayuil 6 meyenue 3-x iem Habo0enus no Kpumepusim
USPHS (no ocu opounam — npoyenm pecmagpayuii, no ocu abCyucc — Kpumepuu oyeHKu)
1 — coomeemcmeue ysema, 2 - anamomuyeckas popma, 3 — obecysevusanue Kpaegou nogepxHocmu, 4 -
MaPSUHATILHAS YETOCMHOCHb, 6 — mopudnblil Kapuec, 6 — meKcmypa no8epxHOCmu, 7 - nepeiom

[To xapakTepucTHKe IETOCTHOCTh Kpas BBICIIMI 0amn A momyuwid B cpeaneM 95,1%
pecraBpaumii B I u 97,4% pecraBpanmii Bo II rpymme. Ilo xapakrepucTuke TeKCTypa
noBepxHOCTH Oann A ompeneneH B cpenneM y 89,6% pecraBpauuit B I rpynme u y 97,1%
pectaBpaimii Bo II rpynmne. Kak BHUIHO, OTHOCUTENIBHO JIy4YIIUE PE3YJIbTAThl MOIYYEHBI MPU
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MOHOJIMTHBIX ITMPKOHHEBBIX pECTaBpalMAX, OJHAKO CTAaTUCTUYECKH 3HAYMMBIX pa3JIduuii
MEXTy TpyIIaMHi He OTMEYaJIOCh

B Toxe Bpemst Bo Il rpynne 2 pecrasparuu noayuuiau 6amt C (Yapnn).

3akiaouenne. [lorydena OnaronpusTHas U3HOCOCTOMKOCTh MOHOJMTHBIX KOPOHOK M3
JMOKCHIA IMPKOHHMS. MOXHO pPEKOMEHIOBATh HCIIONB30BaHHE MOHOJIUTHBIX KOPOHOK U3
JIMOKCHU/A IUPKOHUS B KIIMHUYECKHUX CUTYAIUSIX.
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Abstract

All subjects were divided into 3 groups. The first group (16 patients) received traditional
treatment without prescribing additional drugs. The second group (15 patients), along with the
traditional treatment, received course assignments in the form of applications with traditional
antiseptics.

Local application of the new combined herbal preparation in the complex treatment of
patients favorably affects the state of periodontal tissues in 18 patients with chronic catarrhal
gingivitis and quickly relieves inflammation amid improved oral hygiene.

Key words: catarrhal gingivitis, treatment, combined herbal preparation

[IposiBieHue MaTOIOrUK MAapOJOHTA 3aBUCUT OT COCTOSTHUSI OPraHMU3Ma U OT/IEIBHBIX €T0
CHCTEM, MOATOMY Ba)XKHO YYHTHIBATH COCTOSIHUE BCETO OpraHW3Ma TpW JI€YeHUH Oose3Heil
opraHoB u TkaHeil pra. K 3a0omeBanusiM, KOTOpPbIE MOTYT MPUBECTH K MATOJIOTUH TMAapOJIOHTA
OTHOCAT: DHJOKPHUHHYIO  IaTOJIOTHIO, 3a00JIeBaHUSI  CEpJICYHO-COCYIUCTOM  CHUCTEMBI,
KEITyIOYHO-KUIIIEYHOTO TPaKTa M JIETOYHOM CHCTEMBI, HEPBHBIC OOJE3HH, OEpPEeMEHHOCTh W
npyrue [1, 2, 3, 4]. B nocneanue rojpl B HAYYHOM U MPAKTUUECKON MEIUIIMHE, B TOM YHUCIE, U B
TEPANeBTUYECKOW  CTOMATOJIOTHM  BpPEMSI  MEPCTIEKTHUBHBIM  SIBJSIETCS  MCIOJIB30BAHHE
OHMOJIOTUYEeCKH HEUTPaJIbHBIX JIEKAPCTBEHHBIX CpPEACTB WM (UTOMNpENapaTroB, KOTOPHIE HE
OKa3bIBAIOT HEraTWBHOTO BIMSHHUS HAa MHKPOOHMOIIEHO3 TOJIOCTH PTa, Ha €ro HOPMAILHYIO
MUKPOQIIOpY, U, KaK pe3ylabTar, MOSBISETCS BO3MOKHOCTh BBEICHUS ITUX CPEJICTB, B KAYECTBE
JIOTIOJTHUTEIPHON TIOJIEP’KUBAIOIIEH Tepanuu, B KOMIUICKCHBIC JIe4eOHO-TIPO(HIaKTHIECKIE
MEPOTIPHUSATHUS JJIsl YCUIICHUS TePAeBTUIECKOro dPdeKTa U yaydlIeHUs pe3yabTaToB JICUCHHUS B
mesom [5].

Heab wuccienoBaHuii: pa3paboTaTh HOBBIM  METOJ  JIEYCHHS XPOHHYECKOTO
KaTapaJlbHOTO THHTUBUTA C UCTIOJIH30BAaHUEM KOMIUIEKCHOTO (pUTOMpErapara.
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Marepuan u metoasbl VccrnenoBanus ObUTH BBITIOTHEHBI Ha 0a3ze CTOMATOIOTHYECKOM
Kmmaukn AMY B nepuon ¢ 2013 nmo 2017 r ¢ ydactuem 150 marueHTOB ¢ XpOHUYECKUM
KarapaJbHbIM TMHIUBUTOM - XKI'. B cOOTBETCTBUM ¢ LIENBIO U 3aJadyaMM UCCIICJOBAHUS BCE
obciemyemple ObLIM pazziencHsl Ha 3 rpynnsl. IlepBas rpymma (rpynma cpaBHeHus 1, 16
NAlMEHTOB) MMOJyYana TPaJUIMOHHOE JICUYCHHE, BKIIOYANONIee Npo(hecCHOHAIBHYIO THTHEHY
MOJIOCTH pTa 0€3 Ha3HAYCHHUs JOMOTHUTENILHBIX JIEKAPCTBEHHBIX CPEACTB, TO €CTh CTAHIAPTHYIO
MapoJOHTOJOTHYECKYIO0 Tepamnuio. Bropas rpymma (rpymma cpaBHeHuss 2 — 15 maimeHToB),
HapsAIy ¢ TPaTUIMOHHBIM JICYEHHEM, IOJIydalla KypCOBblE Ha3HAueHHs B BUE aNllUIMKALUN
TPAUIIMOHHBIMUA aHTHUCENTUKaMu. llanmeHtam Tperbed rpymmbl (OCHOBHas Tpynma - 18
MaIMEeHTOB) KPOME BBIIICYKAa3aHHOW TPAJMIIMOHHON Tepanuy MPOBOAUIM KypC (DUTOTEpanuu,
KOTOpBIM 3aKJIH0YAJICS B HA3HAYCHUU ANIUIMKALUN PACTUTENIBHOIO Ipenapara - «Immunoteay.
CraTHCTUYECKUI aHaANW3 MOJYYEHHBIX pPE3yJbTaTOB KOMIUIEKCHOTO JICUCHHS OLIEHUBAIU I10
JUHAMUKE HM3MEHEHHH CYOBEKTHBHBIX OIIYIICHUH NAIMEHTOB U OOBEKTUBHBIX HHJIECKCHBIX
nokazarenei (nuaekc 3yOHoro Hanera mo Silness u Loe, HHIEKC KPOBOTOYMBOCTU JIE€CHEBOM
60po3ner o Miithlemann-Cowell, namunispHo-MapruHaabHO-IBBEOISIpHBINA MHACKC PMA) 1o
Hayasa JEeYeHHUs1, HETTOCPEICTBEHHO IOCTIe €0 OKOHYAHUS, a TaKKe B O0Jiee OTAaleHHbIe CPOKH,
TO ecTh uepe3 1, 3, 6 u 12 Mecs1eB Mmocie JICYSHUS.

Pe3yabTaThl Hccie10BaAHUI.

WNupnekc 3yoHOr0o Havtera o Silness u Loe B OCHOBHO# TpyIIie HEMMOCPEICTBCHHO TIOCIIC
MIPUMEHEHHUST PACTUTEIILHOTO TperapaTa JOCTOBEpHO CHU3MICA U coctaBmi 1,06+0,023 Gamna.
AHayiornvHas TeHACHIM HaOIroAanack ¥ Ha BTOPOM JTalle MCCIICAOBAaHMA, TO €CTh 4yepe3 |
Mecsll TOCIie 3aBepIIeHHs Jie4eOHbIX mpouenyp. MHIeKkcHble JaHHbIE W 3a 3TO MEPUOJ
MPOJODKATM  YMEHBINIATBCS U, KaK B MPEAbIAYIIMA CPOK, CaMble IO3UTHUBHBIC CIBUTH
NpoJoJDKaI HaOII0AaThCsl B OCHOBHOW TIpymie, Ie ¢ JIe4eOHOH WEeNbl0 B KadyecTBe
MOJICPKUBAIOIEH TEpalliy HCIOJb30BAICS MHOIOKOMIIOHEHTHBIM HEUTPAJIBHBIM IIperapar.
31ech THTUEHUYECKUI UHACKC CHU3WICS 10 otMeTku 1,114+0,017 6amna, nmpotus 1,19+0,010 u
1,18+0,013 OamnoB B rpymmax cpaBHeHus (p<0,001). 3HaueHMs, MEHBIINE HCXOIHBIX JIBYX
ObLTH 3apErUCTPUPOBAHBI U HA TPEThEH CTaUM KIMHUYECKUX UCCIENIOBAHUHN, TPUOTU3UTETHHO
Ha TpeTUi Mecsl] OT Hadaia Kypca 6a3oBoil Tepanuu. Yepes 3 mecsaua unnekc Silness u Loe
rocje MpUMEHEHHs HaTypaJbHOro cpeactBa coctaBun 1,26+0,022 Gamma, 94TO HEMHOTO BBIIIIE
UCXOJHBIX 3HaueHui nocne jeueHus (p<0,001). B yka3aHHble oTaIeHHbIE CPOKU KITMHUYECKUX
uCcleoBaHUN HHAEKC 3yOHoro Hamera mo Silness um Ldoe B rpymme cpaBHeHus 1
HETNOCPEACTBEHHO uepe3 6 MecAlEeB IOCie JIEYEHUS JAOCTOBEPHO MOBBICHIICS U COCTaBHJI
1,370,021 6ammoB (p<0,001). IlouTu uAEHTHYHOE MOJOKEHHE CKIAABIBAIIOCH U B JAPYroi
TpyIIie CpaBHEHUs, IJIe Ha MPEANOCIECAHEM 3Tare HaOIoAEHUI 3HAYeHUS TUTHEHHYECKOIro
WHJeKca BeIpoCid A0 oTMeTkH 1,38+0,017 GamnoB, 4To BbIIIE MO CPABHEHHUIO C JTAHHBIMH,
JUATHOCTUPOBAHHBIMU B JIBYX APYTUX TPyTIIax.

WNupekc 3yonoro Hanera no Silness u Loe B camble OTABIEHHBIE CPOKU HCCIIEIOBAHUN
MIPOJIOJIKATIM JTOCTOBEPHO TOBBIIIATHCS HEMOCPEICTBEHHO Ha 12 Mecsl] mociie Jie4eHUs 10
CPaBHEHHUIO C TIOKa3aTeJsIMU JI0 JICYEHHUs1, KaK B OCHOBHOM TpYIIIE, TAK U B TPYIIax cpaBHEHUS 1
W 2, U COCTaBIISUTH B yKa3aHHbIE cpoku 1,49+0,025, 1,5140,020 u 1,5440,014 6amnos (p<0,001),
COOTBETCTBEHHO. HeoOXoauMo OTMETHTh, YTO HAYalIbHOE CHMKEHHE TAHHOTO HWHJIEKCHOTO
MoKa3arens B OCHOBHOM IpyIie ObLJIO CBSI3aHO C MPOBEACHHEM NPO(PECCHOHAILHON TUTHMEHbI
pTa ¥ MOTHBAIMel MAlMEHTOB, a caMOe TIaBHOE Y(PPEKTUBHBIM MPOTUBOBOCHAIUTEIHHBIM U
AHTUMHUKPOOHBIM JICUCTBUEM paCTHTEIhHOTO Tipenapara. CpaBHUTEIBHBIA aHAIU3 PE3yIhTaTOB
Ne4eOHO-TPOPUIAKTHUECKUX MEPONPUATHIA B caMble OTIAJICHHBIE CPOKH KIMHHYECKUX
HaAOJIIO/IEHNH, TO ecTh uepe3 12 mecsieB, Mokas3al, YTO MHIEKC KPOBOTOYMBOCTH JECHEBOM
00po3/1bI B OCHOBHOM TpyINIe OCTajlCs JOCTOBEPHO MEHBINE IOKa3aTeled A0 JIeYeHUs WU
coctaBun 0,90+0,069 6amos; B rpynne cpaBHenus 1 — coctasmi 1,32+0,116 6amios, B rpymme
cpaBHenust 2 cocraBun 1,00+0,063 Oamma (p<0,05; p<0,001). IIpu mpoBeneHuu aHamm3a
3HAQYECHUN MapOIOHTAIBHOTO HHJEKca PMA BO Bcex HMcCClielyeMbIX Tpynnax Mmocjae OKOHYaHUs
Je4eOHO-TTPOPUIAKTUIECKIX MEPOIIPUATUN HAOIIOAIOCH CHIDKEHNE HU(POBBIX JaHHBIX. Tak,
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HETIOCPEACTBEHHO II0CHIE JIEYEHHUs B OCHOBHOM TIpYyHIE INOKa3zaTenb uMHAekca PMA cHusmiics
noutu ¢ 31,9+1,30% mo 15,2+0,65%, p<0,001, B rpynne cpaBHeHus 1 u rpymme cpaBHeHUs 2
HaOJI0Jaack aHAJIOTMYHAS TUHAMHKA B CHIDKEHUH TTOKa3aTeNeH.

3aknoyenue: [lomydyeHHbIE CTATUCTUYECKHUE IaHHBIE CBUJETENIBLCTBYIOT O JJOCTOBEPHOM
U Ooiee BBIPAKEHHOM CHIDKEHWH LU(POBBIX 3HAUYEHUH BCEX MCIHOJIb3YEMBIX HHJIEKCOB B
OCHOBHOHM TpyIIe MNapOJOHTOJIOTHYECKUX OOJBHBIX HEMOCPEICTBEHHO IOCNIE MPOBEIEHHOIO
JeYeHUs, a TaKKe O COXpaHEeHHH NpoduIakTHIeckol 3((PEKTUBHOCTH PACTHTEIHLHOTO
npernapara B TEYEHHWE BCEro IepHoAa HAOMIOJEHUH, YTO CBSI3aHO C IIPOBEAECHHEM Ha
JIOCTAaTOYHOM ypOBHE NMPOo(dheCcCHOHATFHON TUTHUEHBI PTa, BRIOOPOM ONTHMAIBHOTO JIE4eOHOTO
Cpe/ICTBAa M MOTUBALMEN CaMUX MAIMEHTOB K YIY4IIEHUIO COCTOSHHS IIOJIOCTH PTa.
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B mnocnenHee Bpemsi B CBA3M C YBEIMYEHHMEM YHNCIIA MHOTO3TAXHBIX IIOCTPOEK H
CKOPOCTHOTO TPAHCIOPTa YBEIWYHIOCh W YHUCIO TshKenbix coderaHHbix TpaBM (TCT).
[TlpoGnema pannelr auarHoctuku u JsedeHus npu TCT ocraercss oueHb aKTyalbHOI.
XapakTepHOM OCOOEHHOCTBIO COBPEMEHHOTO TpaBMaTH3Ma SIBIISETCS MYJbTH(POKAIbHOCTD
HOBPEXJICHUH, MPU KOTOPOM OJHOBPEMEHHO BO3HUKAET TPAaBMHUPOBAHUE HECKOJBbKHX (IBYX M
Oonee u3 6) aHatomuueckux odnacteil. IlaroreHeTnuecku 00OOCHOBAHHOE J€YEHHE U BHIOOP
panroHanbHOM Xupyprudeckoil TakTMku npu TCT HMMeeT NepBOCTENEHHOE 3HA4YEHUE JUIs
CHIDKEHMSI JIeTaJbHOCTM M HHBaIMIHOCTH. [1] HecMoTpst Ha oueBHIHBIE  JAOCTHKEHUS
COBPEMEHHOW MEIULMHBI, LENbId psAA  KIIOUEBBIX aCIEKTOB MPOOJIEMbI, KaCaIOLIUXCS
00BEKTUBU3ALUM OLIEHKU TSXKECTU TPABMbI U COCTOSIHUS TOCTPAJaBLIMX, OpPraHU3alUy €TMHON
CHUCTEMBI CHEMATU3UPOBAHHON M KBAIM(UIMPOBAHHOW  IMOMOINM, CTPATETHHd M TAKTUKU
JIYEHHMs, a TAK)KE COIMATBHO-TPYIOBOM peadMIIMTaluK MOCTpagaBmmX. [2]

OnHOM W3 aKTyalbHBIX M JI0 KOHLIA HepeleHHbIX npobineM xupyprun TCT spnsercs
JIEUEHHE TSDKEIBIX IIOBPEKACHUI OINOPHO-ABUIaTEIbHOIO almapara, COMPOBOXKIAOIIMXCS
noscermenTapubiMu niepesoMamu (I1CII) koneunocreil. HecmoTpsi Ha yBenuuenue B oO1eit
crpyktype couetanHbix TpaBM (CT) ynensHoro Beca mnosnmcermeHTapHbix nepeiomoB (ITCIT)
HIDKHUX KOHEUHOCTEH, J0 HaCTOSILIEro BpEMEHH He pa3paboTaHa yeTKas U yHHUBEpcalbHas
CHCTEMa TSDKECTH COCTOSIHUSL M OpraHM3allMM  JIe4eOHOM MOMOIIM MOCTPaJaBIIMM JIaHHOM
Kareropum.[3]

Opomtonus koHuenuuu gedenust CT, conpooxkaatonmxcst [ICIT HIKHUX KOHEUHOCTEH,
MpUMEHSBIIEHCS 3a Tociaenuuii Oomee  vemM 30 JieT, CBUICTEIBCTBYET O KOPEHHOM
TpaHCchOpPMALIUK CTPATETUH OJHOITATHOM TOTAILHOW TOMOIIHM [TaKTUKAa OJHOMOMEHTHOM
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KOPPEKIMK BCeX BUI0B noBpexeHuii — early total care (ETC)] B MHOTrO3TarmHOE XHPYPrauecKoe
neyenne. CoBpeMEHHBbIE Yyclexu JedeHus mnocrpagaBmmx ¢ TsokenbiMa MT u CT B
3HAYUTENBHOW CTENEHW OOYCIIOBJIEHBl IIMPOKUM BHEAPEHUEM B KIMHUYECKYHO IPAKTUKY
JAHHOW KOHILIETIIIMHM, pa3paboranHor B 1990 r. cmenuanmcramMu  ['aHHOBEPCKOM IIIKOJIBI
MOJIUTPABMBI, BIOCIIEJCTBUU TMONy4HBINEH Ha3zBaHue ‘“‘damage control” (KOHTpOJIb TOBpEKIE-
Hui). TakTuka TpaBMaTosora Mpy MPUMEHEHUWH KoHIenmuu “‘damage control” 3akiroyaeTcst B
COOJIIOZICHUN TPUHIMIA ABYX — (Yallle) WK TpeX (peke) STanHbIX Oonepaluii ¢ MaKCUMalbHbIM
OrpaHMYEeHUEM O0bEMa MEpBOrO BMENIATeNbCcTBA. [Ipy 3TOM B IepBbIE CYTKU MOCTpPaJaBIIUM
BBITIOJIHAIOTCSI MUHUMAJIBHBIE 110 OOBEMY W MPOJODKUTEIBHOCTH ONEpAllMy JJISl CIIACEHUS
KHM3HHU, TAKME KaK HAJIO)KEHHE TUarHOCTUYECKOro (hpe3eBOro OTBEPCTHSI MIIM MUHUTpENaHaLUs
yeperna 1o MOBOJY 3MU- WM CyOIypalIbHbIX F€MAaTOM, TOPAKOLIEHTE3 C IPEHUPOBAHUEM ILJIEB-
paJIbHON IHOJOCTH MO MOBOAY ITHEBMO- WJIM T€MOTOpPAKCa, JIaapoTOMHs C BPEMEHHOM OcCTa-
HOBKOM KPOBOTEYECHHUS WM ¢ (POPMUPOBAHUEM SHTEPO- WIH KOJIOCTOM. llepernombl KpymHBIX
KOCTEH KOHEeYHOocTed (mpexxae Bcero O€lpeHHOM KOCTM) Yy ATUX  IOCTPaAaBLIMX
UMMOOWJIM3YIOTCSL ~ amnmapaTaMd  HapykHOH  ¢Qukcammu. [lo  mocTwkeHMHM — HaZeKHOU
CTaOMJIM3aLMM BUTAIBHBIX (DYHKLUHM U JPYrux MokKaszaTejeld CUCTeMbl TOMEOCTasa BCIIECTBUE
WHTCHCUBHON MIOJIMKOMITIOHEHTHOM ~ Tepanuu, uepe3 24-36 4acos BBITIOJIHSOTCS
BOCCTaHOBUTEJbHBIE OIEpallid Ha BHYTPEHHUX OpraHax, a uepe3 5-7 CyT M IO3KEe —
MaJIOMHBA3UBHBI OCTEOCHHTE3 JUIMHHBIX KOCTell. BbImosHeHne kakux-au0o OJHOMOMEHTHBIX
(CHHXpOHHBIX) OmNepauuii JByMS WIM TpeMs OpuragamMu XHPYproB Ha  pa3iIHYHBIX
AQHATOMHYECKHUX 00JacTsAX, NPOBOAUMBIX paHee UCKIodaercs. D(PQPEKTUBHOCTb MPUMEHEHHS
KoHLenuK “damage control” ucCIbITaHa BpEMEHEM U TTOATBEPIKICHA OTBITOM MHOTHX HCCIIe-
JoBatenei. [4]

Leanb — npoBecTH CPaBHUTENBHBIN aHAIN3 OTJAIIEHHBIX PE3yIbTaTOB TPAJAULIMOHHOIO U
coBpeMeHHOro MetonoB JjedeHus: OonpHbIX ¢ TCT, compoBoxnatomeiics I[ICII HmxHMX
KOHEYHOCTEH.

Marepuan u Meroabl. B OCHOBY JIaHHOIO HCCIENOBAaHUS IIOJOXKEH PETPO- H
IPOCIIEKTUBHBIN aHanu3 pe3ynbraToB jedeHus 1033 nmocrpagaBmmx ¢ TCT, rocnuramusupo-
BaHHBIX B KJIMHUUYecKyro 6osbHMILY Ne 3 1. baky 3a nepuoa ¢ 2009 no 2015 rr. B 3aBucumoctu
0T 0COOEHHOCTEN TaKTUKU JIEYCHHUs, IPUMEHSBLIEHCS B pa3Hble XPOHOJOTHUECKUE TEPUOIBI U
JUIi OOBEKTHBHOW OLEHKHM IOJYyYEHHBIX pE3YyJbTaToB, OOJIbHbIE ObUIM pa3feieHbl Ha 2
CTaTUCTUYECKH WJIEHTUYHBIE [0 TIOJY, BO3PACTY, JOKAIM3ALUU MOBPEXKJICHUH, TPYIIIbIL.
OcHoBnyto rpymnity coctaBuiu 828 (80,2%) mocTpaiaBIuX, HOJTYYaBIINX JIEYEHUE 3a IEPUO]] C
2011 mo 2015 rr. ¢ npumenenuem coBpeMeHHO crpareruu. 205 (19,8%) mocrpagaBmux,
nposeyeHHbIX B 2009-2010 r. ¢ ucnonb30BaHUEM TPAAUIIMOHHONW TaKTHUKH, BKIIFOUYEHBI B TPYIIITY
cpaBHeHMsI. OLIEHKY CTETIEHU TSDKECTHU TPABMbl Yy OCTPAJaBIIMX OCHOBHOM I'PYIIIbI TPOBOIUIN
10 JIBYM MapamMeTpaM: MHAEKCY aHaTOMMUYECKOH TskecTH mospeskiaenus: AIS (Abbreniated In-
jury Scale), ISS (Injury Severity Scale) u WHIEKCY TSXKECTH COCTOSHHS IOCTPAJABIIUX C
OaTbHOM (UMCIIOBOI) OIEHKOM CTENeHM BBIPAKEHHOCTH MaTO(PHU3MOJOTMYECKUX HapyIIeHHH
[mkama koMbl ['masro, TS, RTS, mkaneubie (6amusubie) cuctemsl APACHE I u APACHE IIT].
B ocHoBHOI rpynme neyeOHas TakTHKa 6a3upoBajIach Ha MPUMEHEHUN 3alIpOrpPaMMHUPOBAHHOTO
MHOTOATAITHOTO XUPYPrUYECKOr0 JIEYEHHsI IOJUTPaBM B CBETE pealM3alUlM CTpaTeruu
“damage control”. HeoOXOIUMBIM YCIOBHEM JUIsl peajM3aldd CTPAaTerMy SBUWICS y4eT
cneytonmx Qaxrtopon: 1.McxonHas TsokecTh TpaBMbl (mepBUYHBIA yaap — “the first hit”. 2.
bronornueckne KOHCTUTYIIMM MOCTpaAaBlIero (BO3pacT, IOJ, TEJIOCIOXKEHHEe, Macca Teja,
npemopouaHbiii  ¢on). 3. IlpumepHoe (BepoATHOE) YHUCIO HEOOXOJUMBIX HEOTIOKHBIX
oTepalui, BBIMOIHAEMBIX <110 TPEOOBAHUION.

Y4UNUTBIBAIOTCS TakkKe TPAaBMaTUYHOCTb M IPOJOJDKUTENBHOCTh OIEpalyid, BbI-
MOJTHSIEMBIX 10 BUTAJIBHBIM MOKA3aHUSAM. DTH OIEpalliy, HalpaBJIeHHbIE 110 CYTH, Ha CIIaCeHHE
JKU3HU TIOCTPAJaBIINX, SIBJISSACH CBOErO pOJa XUPYPrMUECKOM arpeccued (BTOpoil ynmap —
“second hit”), nHorma emie 6osee yCyryoJsIOT TSDKECTh COCTOSTHHS TIOCTPAJIABIINX W HEPEIKO
HETaTHBHO BIIMSIOT HA UCXOJ JIEYEHUS U ITPOTHO3.
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PesyabTrarsl. HeoOXomumMo OTMETHUTh, YTO TSKECTh JAOMUHHUPYIOMIMX TPaBM JAPYTUX
AQHATOMHYECKUX 00JacTel, CIOCOOCTBYIOIMX 3aTSDKHOMY — TE€UEHHIO OCTPOro Iepuoja
TpaBMatnueckord  Oonesnu  (Th), sBwiIack OCHOBHON MPUYHHOW, MPEMSITCTBYIOMICH
CBOEBPEMEHHOI'0 BBINOJIHEHUS [UIAHUPYEMOI'0 OCTEOCHHTE3a TpyOUaThiX KocTel. B pesynbrate
3ano3jaias OnepaTHBHAs KOPPEKLMs KOCTHBIX IOBPEXKICHUM IMpHBENa K HWHBAIMIU3ALMUN
27,3% mnoctpanaBmUX OCHOBHOM rpymnmbl, 45% — rpymmsl cpaBHeHus. C ApYyroil CTOPOHBI,
MI0CJIe TEXHUYECKH IMPABUIILHO BBIIOJIHEHHOTO OCTEOCHHTE3a JIMHHBIX TPYOUaThIX KOCTEH y
psla NOCTpaJaBIIMX HAOMIONATM TakUe  OCIOKHEHUsS, Kak MUrpanuus M poTauus
METAUIMYECKOTO0  MITU(TA, TEepesioM  METAUIMYECKOW  IUIACTHUHBI, CMEIIEHHE KOCTHBIX
(parMeHToB M T.II., BO3HUKHOBEHUE KOTOPBIX MBI CBA3BIBAIM ¢ XapakTepoM TpaBmbl (CUMT,
ym#uO TOJOBHOTO MO3ra) M OCOOCHOCTSMH TeueHus ocTtporo mnepuoaa Th y OonbHBIX,
Haxosumxcs B pexume MBJI B cBsi3u ¢ KOMaTo3HBIM cOCTOsIHMEM. HacToTa yKa3aHHBIX OC-
JIOKHEHUH, TPEOYIOIMX HEOOXOIMMOCTh BBHIIIOJIHEHUS! TOBTOPHOTO OCTEOCHHTE3a, COCTaBHIIA B
OocHOBHOH Tpynmne 26,3%, B rpymmne cpaBHeHus —  38,7%. JleueOHas TakTuka  mOpu
KOMIIEHCUpOBaHHOM TeueHHH Th y mocTpajgaBmMX OCHOBHOM Ipynibl HPUHLUUIIHAIBHO HE
OTJMYaJlaCh OT TAKOBOM y TOCTPaJaBLIMX TIpymnbl cpaBHeHua. Ilpy cy6- wu
JIEKOMIIEHCUPOBaHHBIX BapuaHTax Tb y mocTpagaBIIMX TIpyNIbl CpaBHEHHs MPUMEHSIIACH
TPaJULIMOHHAs TAKTUKA XUpypruueckoro JyedeHus. [Ipu 3ToM npu Hamuuumu MOKa3aHUH K
JIEKOMIIPECCUBHBIM BMeIIATeNbCTBaM y 24 U3 33 mocTpaJaBILUX, ONepaluy ObUIM BIIOIHEHbI
ToJIbKO y 3 (12,5%), y KOTOPBIX BIIOCIEACTBUM OTMEUEH JICTAIBbHBIN UCX0/. B 0OCHOBHOM Tpyrine
u3 56 nNocTpajaBIIMX € CyO- M JEKOMIIEHCHPOBAaHHBIM BapuaHTamu T1b mnpu Hammuuu
MOKa3aHUM K JIEKOMIIpECCUBHBIM BMeratenscrBaM y 21 (37,5%) nocrpanasiiero, onepaunuu
BBINOJHIUCH TOJIBKO 14 (25%). Ilpu 3ToM Xopomue pe3ynbTaTbl ObUIM MOJYYEHBI y 5
(35,7%).

Takum o0Opazom, ypoBeHb JieTaabHOCTU mpu coueTanHod UMT cumsuncs c 50,9% B
rpymnme cpaBHeHus 10 35,3% — B OCHOBHOM rpymre. /[uHaMuka CHUKEHHS YPOBHS JIETAIbHOCTH
B OCHOBHOM Tpymne HaOmoJanack  TakKe IPU COYETAHHBIX TOBPEXKIACHUSAX JAPYTUX
aHaToMHyeckux oOmactedd. Tak, ecinu B Trpynne CpaBHEHHS JIETATBHOCTh MPH COYETAHHBIX
MOBPEXKACHUAX TPYIHOM KIETKM W XKuBOTa coctaBwia 41,2 u 44,7% COOTBETCTBEHHO, TO B
OCHOBHOM TpyIine O0JIbHBIX 3TOT Toka3aTelns 25,6 u 27,8% cooTrBeTcTBEHHO. JleTambsHOCTh pH
nepenoMax OepeHHOM KOCTH M KOCTel IojeHH B Ipylme cpaBHEHUs coctaBmia 46,8 u 44,9%
COOTBETCTBEHHO. B ocHOBHOM rpymnme 3TH mokazatenu coctaBwiu 31,7 u 33,7%. 3amerHas
TEHJCHIMsSI K CHIDKEHHIO YPOBHS JICTAIbHOCTH B OCHOBHOM Trpymie HaOmojganack U HpU
nepenomax riedeBor KoctH (22% npotus 51,9% — B rpynne cpaBHEHUs ) U KOCTEH Mpearieubs
(20% npotus 39,1% — B rpymme cpaBHEHUs).

B rpynne cpaBHeHUS NpH HAJMYMM TOKa3aHUM K MHOTOATAITHOMY XUPYPrHUECKOMY
aeyenuto (MXJI), xupypruyeckass akTMBHOCTb cocTaBwia 12,5% u 3TUM  MOCTpajaBIIUM
INPUMEHSUTUCh TPAIUIMOHHBIE METOJIbl XUPYPru4ecKkoro JiedeHus. [Ipu 3TOM JeTanbHOCTh
coctaBuiia 100%. CpaBHUTENBHBIN aHATIN3 XUPYPTUUECKON aKTUBHOCTH MEXAY KIMHUUYECKUMU
rpymnamu rnokasbiBaeT, 4to kK MXJI B OCHOBHOI! IpyIine Xupypruueckas akTuBHOCTh Oblia B 2
pasa BbllI€ TaKOBOH B IPYIIIE€ CPAaBHEHMs, T.K. 4aCTOTA JEKOMIIPECCUBHBIX BMEIIATEILCTB B
9TOil rpymie cpaBHeHus 12,5%.

IoBbimienne xupyprudeckoit aktuBHOcTH Ha 10,5% mpu CUMT y GobHBIX OCHOBHOM
TPYIIbl CIOCOOCTBOBAIO CHUKEHUIO JIeTabHOCTH Ha 15,6%, mpu aOqoMUHaIBHON TpaBMe
YBEJIMYEHHUE YJEeTbHOTO Beca 3TAMHBIX (MPOrpaMMHUPYEMbIX) CaHAIIMOHHBIX PeIanapoTOMHUI Ha
19,6%, cmocoOCTBOBAIO CHIKEHHIO YPOBHSI JIETAbHOCTH Ha 16,9%. YBenudeHne 4acToThI
BMEIATENBCTB TP MOBPEXKIECHUIX KOCTEN Ta3a MPUBEJIO K YMEHBILIEHUIO CMEPTHOCTH Ha 5,2%.

BrIBOALI:

1. [Tpu cyOxoMIieHCHMpOBaHHOM BapHuaHTe TedeHus Th y mocTpagaBIIMX C coye-
TaHHOM  a0JOMHHAJIBHON TpaBMOM, ONTHMAJIbHBIM CPOKOM BBIIOJHEHHUS JIaapOTOMHH B
kadecTBe nepsoro srana MXJI, sBnsercs 6-24 u ¢ momeHta TpaBMbl. IIpum 3TOM 3ameHa
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anmnapaTa HapyXHOM (UKcalMy Ha HAJKHBIA OCTEOCHHTE3 JJOJDKHA OBITH BHINOJHEHA HE paHee
yeM Ha 11-15 cyr.

2. IIpu nexomreHcupoBaHHOM TeueHMM Tb y mocrpagaBmIMX € COYETaHHOU
a0JJIOMMHAJIBHOM TpaBMOI1 3TalHble (IPOrpaMMUpPYEMble) CAHALIMOHHBIE PEIAapOTOMUM MOTYT
OBbITH BBINOJIHEHBI B TeUEHHE 36 4 ¢ MOMEHTa TpaBMbl. IIpy 3TOM oONTUMaIbHBIM CPOKOM ISt
BBITIOJTHEHHUS HAJICKHOTO OcTeoCHHTe3a siBysiercst 17 cyt (3-i aranm MXJI).

3. ITpu Tspkenoit CT y mnocTpasaBIIMX C HOJMCEIMEHTapHBIMHU IE€pPEIOMaMU
KOHEYHOCTEH II€PBOOYEPENHON 3a1aueil sIBISIETCS BBIIIOJIHEHHUE JKU3HECHACAIOUIUX Oleparyi
Ha OpraHax rpyJHOH KJIETKH, OpIOIIHOW MOJIOCTH W Ta3a. [Ipu 3TOM 0OCTEOCHHTE3 3aKpPBITBIX
[ICII nomkeH BBIMOMHATHCS B UHTEpBaJie 3-14 cyT.

4. Octeocuntes, BoimoaHeHHbld 1pu [ICII, nomkeH BblaepkaTh TSKECTh MAcChl
Tesa O0JIBHOTO U CIIOCOOCTBOBATH AKTUBHOMY JIBW)KEHHIO uepe3 1-2 cyT mociie onepanuu.
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Abstract

112 patients with depression and 109 controls have been assessed with the Measure of
Attachment Qualities (MAQ). Depression symptoms were assessed with Hamilton Depression
Rating Scale (HDRS) and communication patterns with Interpersonal Style Questionnaire
(ISQ).The odds of insecure attachment in depression group were five times greater than in
heathy controls. Also it was revealed positive correlation between insecure attachment and such
symptoms of depression as helplessness, anxiety and low self-esteem. The study confirmed an
important role of attachment type in depression which should be considered in the course of IPT.

Keywords: depression, distancing, sociability, communication style.

[TcuxoTepamnust 3aBOEBBIBAIOT BCE OOJIBIIYIO MOMYJISPHOCTh B KAYECTBE ONTHUMAIBHOTO
METO/1a JIeUEHUs JACTIPECCUBHBIX paccTpoicTB. [Ipu 3TOM ncuxoTepanus sBISETCS €/1Ba U HE
€MHCTBEHHBIM BUJIOM TIOMOIIH, CTIOCOOCTBYIOIIUM BBI3IOPOBJICHUIO TIPU PEIUINBUPYIOIIHX,
XPOHUYECKHUX WM PE3UCTEHTHBIX K (hapMakoTepanuu Tumax aenpeccud. OTHUM U3 IBYX BUIOB
MICUXOTEPANiK, BKIIOYEHHBIX B COBPEMEHHBIC KIMHUYECKHE PEKOMEHIAIMU TI0 JICUYCHHIO
JETPECCUH, SIBIISIETCS MHTeprepcoHanpHas ncuxotepanus. [lomymsipaoctu UIIT crocoOGcTByer
€€ KpaTKOCPOYHOCTh, CTPYKTYPHPOBAaHHOCTh, a Tak ke J((EeKTUBHOCTh, JOKa3aHHAs B
MHOTOUMCIICHHBIX HAYYHBIX UCCIETOBaHMSIX [1].

Omnum w3  Baxksbix acnektoB UWIIT mnpu  nmenpeccum  sBisieTcss  HapyILICHUS
KOMMYHHKAIIUM JIEPECCUBHBIX OONBHBIX CO CBOMM OKpyKeHHeM. Ha ceromHsmHwii JeHb
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CUMTACTCS JIOKa3aHHBIM, YTO (DaKTOpaMHu pHUCKA [UIsI PA3BUTUS JIENPECCHH  SIBISIOTCS
HEIOCTaTOYHO DPAa3BUTHIE HABBIKM OOIIEHMS, BbIpa)KEHHAs 3aBUCHMOCTb M HH3Kas CTeleHb
MIO3UTUBHOIO BOCHPUATHS JPYTUX JIIOJEH.

[IpuBsI3aHHOCTH OTHOCHTBCS K OMO-TICHXO-COLMANIbHBIM CHUCTEMaM, HalpaBICHHBIM Ha
peryanpoBaHue ToMeocTasa u ooecrieuenue 6e3onacHocTy [2]. [IpuBsS3aHHOCTD JIKHUT B OCHOBE
SMOLIMOHAIBHOTO COCTOSIHUSI U COLMAJBHBIX B3aMMOOTHOILEHHUH, MOCKOIBbKY (OpMHUPYSCH B
paHHEM JETCTBE, OHO OIpEJeNAeT HalpaBICHUE pPAa3BUTUS JMYHOCTH U Oyaymiue
MEXITMYHOCTHBIE oTHOLIeHUs [3]. Teopust mpuBsA3aHHOCTH XOPOLIO OOBICHSAET, KaK BO3HUKIINI
B JIETCKOM BO3pacTe HeOe30MacHbIi MEeXIMYHOCTHBIN CTHIIb (DOPMHPYET MPepacoIoKEHHOCT
K nenpeccun [4]. B psne uccnenoBaHuii Oblla MOKa3aHa B3aMMOCBS3b MEXKIY HEeOE30macHOM
NPUBSI3aHHOCTBIO U PEKYPPEHTHOM Aenpeccuei, OnnoispHbM adeKTUBHBIM pacCTpOUCTBOM I-
ro u I I-ro tumoB [5,6], a Tak ke MOCIEPOAOBON M aTHMUYHOW Aenpeccun [7,8]. OOmmM
BBIBOZIOM 3THUX MCCIIEIOBAHUH SIBJISIETCS TO, YTO HapyLIEHHAs NIPUBSI3aHHOCTh cama 110 cede U B
COYETaHMH C JpyruMHu (aKTopaMH, BKIIIOYas HACJIEACTBEHHOCTb, B3aWMOOTHOILICHHUS,
CaMOOLIEHKY, NIEPEHECEHHbIE TCUXOTPAaBMbl OINpPENENAEeT BOSHUKHOBEHUE, TEUEHUE U IPOTHO3
JETPECCUH.

Leablo nccnenoBaHus SABISIETCS U3YUSHHUE TIOKa3aTeNeH, BIUSIOMMX Ha (OPMUPOBAHHE
MPUBA3aHHOCTH Yy OOJIHBIX JIEMIPECCHEl B MpOoIecce MPOXOXKACHUS UMU WHTEPIEPCOHATBLHON
TEpaIuHu.

Marepuan u Mmeroabl. OTOOp MALMEHTOB [UISI HACTOSILIETO  HCCIICAOBAHHUS
OCYILECTBIISUICSA U3 YMCIIA JIUL, CTPAJAIOIIUX Jenpeccueld, 00paTUBIINXCS 3a ICUXUATPUUECKON
nomomipio B Llentp [lcuxmyeckoro 3mopoBess M3 AP (HII3) u Kiunuyeckyro
[lcuxuarpuueckyro bonpauiyy Ne2 ropona baky (KIIb Ne2). IIII3 sBnsiercs HOBBIM
MCUXUATPUUECKUM  YUPEXKIECHHEM, OKa3bIBAIOIIMM  pa3jiUu4yHble  aMOYIaTOpPHBIE  BUIbI
NICUXUATPUUYECKON IOMOIIM JIMIaM JETCKOr0 W B3pocioro Bo3pacra. /i  u3ydeHus Tuma
MPUBA3aHHOCTH KAXKAOMY MallMeHTy ObLIa mogo0paHa mapa M3 Yuciia 3710pOBbIX JIHII, KOTOPbIE
COCTaBWJIM KOHTPOJIBHYIO TpyIITy. | JTaBHBIM KPUTEPHEM BKJIFOUCHHS B KOHTPOJIGHYIO TPYIIITY
OBLIO COOTBETCTBHE €€ YYaCTHHKOB JeMOrpaduIecKuM MOKa3aTessiM MallueHTOB, BOIIEAINM B
OCHOBHYIO rpyniy. [locne aToro 6bu1a MpoBeeHa OLeHKa Pa3InYHbIX TUIIOB MIPUBSI3aHHOCTH 110
mkane MAQ u mnpoaHamuM3MpOBaHBl PA3MUUMS B OCHOBHOW W KOHTPOJBHOM TpyMIie.
[TpenmyriecTBeHHO Oe30MacHbI TUM MPUBS3aHHOCTH OTMedascs 41 manueHTa ¢ Jenpeccuil u
85 muI W3 KOHTPOJLHOW TPYIIBI, COOTBETCTBEHHO HEOE30MACHBIM TUI MPUBA3aHHOCTH
BcTpeuasics y 59 mnamumentoB u 26 gun 0e3 nenpeccuu. CpaBHMUTENBHBIA aHAIU3 110
HeOe30MacHOMY THITy TPUBS3aHHOCTH B OCHOBHOM M KOHTPOJIBHOW TPYIIONW IMO3BOJMI
BBIYKCITATH 3HaUeHHE oTHOMIeHuU miancoB (OR), kotopoe cocrasmiio 4,7 (95% CI = 2,25-7,45).

PesyabTarhl. VccnenoBanue mokaszano, YTO IIAHCHI BCTPETHTh HEOE30MACHBIM THII
NPUBA3AHHOCTH CpeAu OOJIbHBIX JAENpeccMed mouth B 5 pa3 BhIIE, YeM Cpedau Jul 0e3
IIPU3HAKOB JIEMPECCUN.

Onenka mokaszareigedd MO BCEM THIIAM NPUBS3aHHOCTH BBISIBIJIA CTaTUCTUYECKU
3HAYMMBbIE Pa3JIMyKs B OCHOBHOM M KOHTpONbHOM rpymnmax (PucyHok). Tak konndecTBo OaioB
10 IIKaJie 6e30MacHO MPUBSI3aHHOCTH Y MAIUEHTOB C JIeTpeccrel ObUTO HIKE, YEM Y 3/TI0POBBIX
mun (manuentsl M=8.82; SD= 2.21, y 3x0poBbix jun M=9.8;SD=1.9; t= -3.43; df = 209;
p<0.001). B cBoto ouepenp 3HaueHHs MO HEOE30MACHBIM THUIIAM MPUBS3AHHOCTH: W30eTraroImi
(marments M=12.1; SD= 2.74, y 3nopoBsix muir M=10.8;SD=3.2; t= 2.95; df = 209; p=0.004),
amMOuBaeTHO-TpeBOXHBIN (MauueHTel M=8.2; SD= 2.7, y 3nopoBbix nun M=5.8; SD=2.2; t=
6.82; df = 209; p<0.001) u amOuBaNeHTHO-TIOTJIOMIAONMIA (TarueHTsl M=7.6; SD= 2.3, y
3opoBeIX Uil M=5.4; SD=2.02; t=7.18; df = 209; p<0.001) O6butx BBIIIE B OCHOBHOM TPYIITIE.

Pe3ynprarhl Hamero ucciaenoBaHHUsA COMNIACYIOTCS C HMHTEPIEPCOHAIBHOM TeopHen
JETPECCUH, TOCKOJIbKY JIOAW C HEIOCTaTOYHOM Oe30MacHON NPUBS3aHHOCTHIO CKIIOHHBI
(UKCUPOBATHCS HA HETaTHUBHBIX >KU3HEHHBIX OOCTOSTEIhCTBAX M HE HUMEIOT JOCTaTOYHO
HaBBIKOB IS HCIIOJIb30BaHUS PECYpCOB BHEIIHEH MOJJEPKKH, UTO MOBBIIIAET HX
IIPEPACIIONOKEHHOCTD K ACTIPECCUM.
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Bnusiare HeGe30macHOro THIIA MPUBA3aHHOCTH HA YSA3BHUMOCTh K JETIPECCHUU CIIEMYeT
paccMaTpuBaTh KaKk CaMOCTOSITETTLHBIN (DaKTOp - JIHIIA, C HEOE30MaCHBIM THIIOM TPUBSI3aHHOCTH,
HAaxOJAT, YTO HCIIBITBIBAEMBIE BO BPEMsI JICMIPECCUU HETATUBHBIE 3MOLMU COOTBETCTBYIOT HMX
o0memMy mpezacTaBieHuo o cede. [t ATUX JIIoJIeli CBOMCTBEHHO IMPEYBEINYMBATHL 3HAUYCHUE
HETaTUBHBIX MBICJIEH, peaklMii U HeyJad B NEpPUOJ Aenpeccud. PaccMoTpeHue B3aMMOCBSI3U
JICTIPECCUM U THUIA MPUBS3AHHOCTH B TEYEHUE BCEU JKM3HU BBISIBUIO 3HAYUTEIIbHBIC PA3IUUMs B
BBIPA)KEHHOCTU OT/AEIIbHBIX CUMIITOMOB JICIIPECCUM Y JIMLL C PA3JIMYHBIM TUIIOM IPUBSI3aHHOCTH.
HekoTopbie cUMITTOMBI, Takue Kak OeCIOMOIIHOCTh, TPEBOTa, COMATU3aIlUsl, YyBCTBO BUHBI, a
TaK € CYHIHJAIbHBIC HAMEPEHHS BO MHOTOM OIPENECNSIOTCS HENOCTAaTOYHO O€30MacHBIM
THIIOM MIPUBSI3aHHOCTH COPMHUPOBAHHOM B TIPEMOPOHTHOM TEPHO/IE.

BiisiHue Tvra npuBsS3aHHOCTH HA Ka4ECTBO JKU3HU NP JICTIPECCUU UMEET J1BA BaXKHBIX
acniekta. Bo-mepBbiX, HeOe3omacHas NPUBS3aHHOCTh YXYAIIACT KadyeCTBO MEKIMYHOCTHBIX
OTHOLLIEHUI B TEUEHUE BCEH JKU3HU. BO-BTOPBIX, HEAOCTATOYHOE MEAKIMYHOCTHBIX OTHOLLICHUN
KaueCTBO OTHONICHUH, B OCOOEHHOCTH CEMEHHBIX W POJCTBEHHBIX, YMEHBIIIAECT CYyOBEKTUBHYIO
OIICHKY Ka4yecTBa *U3HU. B 3T0I CBA3M MOXXHO MPEANOIOKUTh TPH BapuaHTa: 1) HapyleHHas
MPUBA3aHHOCTh B COYETAHUU C JCTIPECCUBHBIMU CHUMIITOMAMH YXYIIIAET KA4eCTBO KU3HH; 2)
HapyleHHas NMPUBSI3aHHOCTh MPUBOIUT K JENPECCHH, YTO B CBOKO OUEPEIb CHHMXKAET KAue€CTBO
JKU3HM; 3) Jerpeccusi U HapylleHHas MPHUBSI3aHHOCTh HE3aBUCHMO JPYr OT JIpyra OKa3bIBAalOT
HEraTMBHOE BIIMSHNEC Ha KaUeCTBO JKU3HU.

He BbI3bIBaeT yauBieHUs TOT (akT, yTo O€30MacHBId THUIl MPUBA3aHHOCTH HMEET
OTPHULIATEIILHO HANPABJICHHYIO KOPPEISUMIO C OCTAIIbHBIMU TUIIAMUA MPUBSI3aHHOCTH, OJIHAKO
CTaTUCTUYECKH 3HA4YMMas KOppensius oOHapy)keHa ¢ u30eralomuM ¢ aMOHBaJICHTO-
MTOTJIOMIATOIINM THITOM.

Tabnuya
Koppensyus mescoy munom npussisanHocmu u 0enpeccuell
Tun npuBsi3aHHOCTH 1 2 3 4 5 6
be3omacHeii THI 1
W36eraromuii THn -0.710*
AMOMBAaJICHTHO-TPEBOKHBIN THIT -0.109 0.244*
AMOUBAJIEHTHO-TIOTIOIIAOIHI THII -0.232* 0.374* 0.698*
HDRS no nauana neueHust 0.081 0.016 0.268* -0.297*
KauecTBo XH3HU 0.14 -0.151 -0.402* -0.294 -0.305* 1
*p<0.05
rOBOpH 06 I/I36era.I'OH_ICM TUIIC TPUBA3AHHOCTH, CJICAYCT OTMCTUTH CJ'I8.6YIO

TIOJIOKHUTETBHYIO KOPPEIAIUIO ¢ aMOMBAJICHTHO-TPEBOKHBIM U aMOMBAJICHTHO-TTOTJIOTIAFOIIIAM
tunioM. [lokazatenu 1Mo aMOMBAJICHTHO-TPEBOKHOMY HMENH CHIBHYIO KOPPENSIHI0 ¢
MOKa3aTeJsIMU TI0 aMOHBAJICHTHO-TTOTJIONIAIOIIEMY THITY, YTO MOYET YKa3bIBaTh HA YaCTHYHOE
COBIAJICHUE ATUX ABYX THUIIOB MpUBs3aHHOCTH. ClieyeT Tak ke OTMETUTh, YTO aMOMBAJICHTHO-
TPEBOXKHBIA THIT UMEET CHITBHYIO TIOJIOKHTEIBHYIO KOPPEIISINIO ¢ BRIPAKSHHOCTBIO JISTIPECCHU
U YMEPEHHYIO OTPHIIATENFHYI0 KOPPENSILHUIO ¢ MOKa3aTeNsIMH KadecTBa KHU3HHU. 10 ke camoe
MOYKHO CKa3aTh W B OTHOIICHUH aMOHMBAJICHTHO-TIOTJIOMIAOIIETO THTIA TPUBSI3aHHOCTH. BaXkHO
OTMETHTh, YTO 3TOT THUIN TMPHUBS3AHHOCTU OOHAPYKUBACT TMOJIOKUTEIBHYIO KOPPEISIIUI0 C
YHUCJIOM MPEAIMIECTBYIONMNX JENPECCUBHBIX 3MN300B (1=0.256; p=0.011).

C mpakTU4YecKOW TOYKH 3pEHHs, BAXKHOE 3HAYCHHE HMEET BOMPOC O BO3MOXKHOCTU
W3MEHCHUS THIIAa TPHUBS3aHHOCTH IIOCIE BBIXOJAa W3 JICTIPECCHBHOTO COCTOSIHUSA. B ogHHX
CIIydasix Mbl MOTJIH Ha0OJrO1aTh, Kak B nporecce UIIT y manueHToB nmocreneHHo GopMupoBaics
Ooree Oe€30MacHBI THI TPHUBS3AHHOCTH. OJTH TAIMEHTHI 10 MEPe BBIXOAA M3 JICPECCHUU
dbopmupoBany 6osiee KOHCTPYKTUBHBIE OTHOIIECHUS C OKPYKAIOLIMMH, Pa3BUBAIN CITIOCOOHOCTh
K COTPYTHHYECTBY W YYBCTBO SMIIAaTHU. B Npyrux ciydasx, chOpMHPOBAHHBIA 3aJI0TO JO
BO3HUKHOBEHHS  JCTIPECCHH, YCTONYMBBIM, aMOMBAJICHTHO TPEBOXKHBIA, aMOWBaJICHTHO
TIOTJIONIAIOMIMN WM W30ETaroINi MPUBSI3aHHOCTEH THI TMPEMSTCTBOBAT MEKIMYHOCTHOMY
(GYHKIIMOHUPOBAHHIO JJAXKE MOCIIE MOJTHOTO YCTPAHEHUS! IEMPECCUBHBIX CUMIITOMOB.
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BeiBoabl. Ilockombky HIIT mocrpoeHa Ha NpuHIMIIE 34€Chb U TENEpb, TO €CTh,
aZpecoBaHa K TEKYyIIMM MpoOjeMaM MalMeHTa, OHa HE pacCMaTpUBaeT BO3MOYKHOCTb
pasperieHns MPOLUIbIX KOH(IUKTOB, HUMEIOIUX MECTO 3a0JIT0 10 OOpaleHus 32 HOMOIIbI0. B
TO K€ BpeMsl IPOSIBIICHHE MMEIOLIETocs Yy MAalMeHTa TUIA NPUBS3aHHOCTH, SIBJSIET €r0 CTHIIb
OOIIIEHHS C OKPYKAIOIIMMHU, KOTOPBI ocTaercs B (poxyce BHuManus UIIT.
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XapakTepucTHKA CTENEHH 00CEMEHEHHOCTH OKOJIOIJIOAHBIX BOJ IIPH
NpekaeBpeMEeHHOM pa3pbiBe 0KOJIOILIOIHBIX 000JI04€eK, a TAKKe CJIU3U BEPXHUX
AbIXaTeJBHBIX MyTel Y HOBOPOKAeHHbIX ¢ P/IC, poquBmmxcs or Mmatepeii ¢
npeskaeBpeMeHHbIM Pa3pbIBOM ILT0AHBIX 000J104ek B ycaoBusax PIIL ropoaa baky
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[lo nmaHHBIM acconManM aMepuKaHcKuX akymep-rTuHekonoroB (ACOG), pa3pbiB
TUIOHBIX 000JIOUEK MpU OEpeMEHHOCTH 110 37 HEeAeb, COCTABISIIOT OT 5 110 35% U OCHOXKHSIOT
2-4% OepemenHocTel ogHuM TiogoM u 7-20% mpu muoromnomuu [1, 2]. Jlo HacTosiiero
BPEMEHU TPEIJIOKEHBl Pa3IMYHble TEOPUM OTHOCUTENIBHO STHOJIOTUM M (aKTOPOB pHUCKA
passutust [IPIIO, cormacHo KoTOpbIM HamOojiee 4acTOW NPUYMHOM pa3BUTHS yKa3aHHOM
NaTOJIOTUN  SIBIAIOTCS  BHYTPUYTPOOHOE HMH(MUIMpPOBaHWE IUIONA, HEHPOIHIOKPHUHHAS
NaToJoTHs, pPa3IM4Hble (GOPMBI SKCTpAareHUTAJbHOM Narojoruu Marepu u TaL[4]. VY
Oepemennbix keHnmH ¢ [IPIIO B cpoku ¢ 22Henmenr 10 36HEAETb+6 THEH
WHTpaaMHUoTHYecKass nHbekus pazBuBaercs B 15-30% [3]. OcHoBHbIMH HH(DEKIIMOHHBIMU
areHTaMd IMpU O3TOM Ha3bIBAIOT: CTPENTOKOKKM TPYyNNbl B, KuUIllEYHbIE SIIEPUXUH,
HENTOCTPENITOKOKKH, OaKTEpPOHIbl, ypealluTHIecKas ypeariasma, pysodakrepun [5,6]. B To xe
BpeMs y POXJAEHHBIX HEJIOHOUIEHHBIX JIeTe B CBSI3U C HE3PENIOCTHIO JIETOYHOM TKaHU
pasBuBaercss PJIC, mpu 3TOHM NATOJIOTMM HEJOHOLIEHHBIE AETU HAXOMATCA AJIUTENBHO Ha
ucKyccTBeHHOM BeHTHsiuK N€rkux (MBJI) ¢ mocneayronmmy HeOIaronpusaTHBIMU UCXOJaMH .
PazButue cerncuca y HoBopoxkaeHHbIX nipu [TPTIO no 34 Henenb 6epeMEHHOCTH CTaTUCTUYECKH
3HAYMMO Yalle y >KEHILIUH C MOJIOKUTEIbHBIM PE3yJIbTaTOM Ha Takue HH(EKIMOHHBIE areHThI,
kak Ureaplasma, Mycoplasma hominis, Chlamydia trachomatis [7].
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Heasb. UccnenoBanue xapakTepa U CTEEHH 00CEMEHEHHOCTH OKOJIOIUIOIHBIX BOJ| MPU
MPEXIEBPEMEHHOM Pa3pbIBe TUIOAHBIX 000JI0YEK, a TAKKE CIM3M BEPXHUX JIbIXaTEIbHBIX ITyTei
y IIPEXIEBPEMEHHO POXKICHHBIX JIETEW OT ITUX MaTepei.

Martepuan u meroabl. Y 90 OepeMeHHBIX, TOCIMUTAIM3UPOBAHHBIX B OT/ACICHHE
naroyoruu 6epemennoct Pecnyonmkanckoro Ilepunaransaoro Llentpa r.baky ¢ auarnosom «
[IpexxneBpeMeHHBIN pa3pblB OKOJIOILIONHBIX 000J10uek» B mepuos ¢ 2015-ro mo 2017 rox npu
cpoke 6epeMeHHOCTH 22-28 MOJIHBIX HE/IENb TeCTalluy ObUIM MPOBEIEHBI 0aKTEPUOIOTHYECKUE
uccnenoBanus noarekarommx OB, a Takke OaKTepHOIOTHYECKUE UCCIIEOBAHMS CIM3H BEPXHUX
JBIXaTENIbHBIX IIyTEH Yy MPEXIECBPEMEHHO HOBOPOXKICHHBIX OT 3THX Mareped. [Ipum stom
U3y4YaIIUCh XapaKTep U CTeNeHb 00CEMEHEHHOCTH OKoJomIoAHbX Boa u cimuzu B/IIL. JlanHoe
UCCJIEJIOBaHWE TPOBOJAWIOCH B  OakrepuanbHOi  smabopatopun  PIIL]  MunuctepcrBa
3npaBooxpaHeHusi Azepbaiipkanckoi Pecrryonuku. [lpu 3Tom skunkuii Matepuai i ToceBa
3abupaics CTepWwIbHOU MeTyIei ¢ 00pa30oBaHUEM B KOJIbIIEC METIM TOHKOW MPO3PAYHOM TUICHKH
(«3epkana») ¢ MOCIEAYIONIMM DPaBHOMEPHBIM paclpe/elieHHeM Marepuaia Mo MOBEPXHOCTH
IIPOCTEPUIM30BAHHOIO 3apaHee MUTAaTelNbHOM cpenpl B yamku llerpu. ArapoByro cpeny, B
KOTOPYIO BBICEBATIM UCCIIEAYEMOE COJIEPIKUMOE, MIPEABAPUTEIHHO CTEPUIM30BAIN B TEYCHUH 15-
20 muHyT B aBTOKJIaBe npu Ttemneparype 115-120° C. Ilocne uvero B TeueHuun 24 yacoB
OLIGHUBAIM  KYyJIbTHUBAIIMIO; HaJIMYHMe W CTENEHb OOCEMEHEHHs] MHKPOOpPraHU3MaMH.
Craructuyeckast 00paboTKa MOydeHHBIX PEe3yIbTaTOB MPOBOAMIACH B Tporpamme Microsoft
Excel, ouienka nocroBepHoctu 1o kpurepusim CTbIOJIEHTa U XH-KBaJparT.

PesyabTarsl m ux o0cy:kaenue. B pe3ynpraTe 0aKTEPHOIOTHYECKOTO HCCIICIOBAHUS
OKOJIOTUIOAHBIX Bol Y 90 Oepemennbix, rocnutanusupoanHsix B OIIb PIIL r.baky wacrora
BbICEBAEMOCTH OHOW mH(pekimu coctaBuia 24,4%. [Ipu stom, 54,5% BbICeBaNIaCh KHUIIICYHAS
nanouka - E.coli, B 13,6% Obuiu ompeneneHsl 30710THCTHIA cTadmiuiokokk (Staphylococcus
aureus) u SHTepoKoKkHU (Enterococcus), 1 B eTMHUYHBIX citydasx npoteit (Proteus), kineGcuernibt
nHeBMoHnu (Klebsiyella pneumoniae), rpubok Bo3Oynutens kanaumos3a (Candida albikans) u
cTpenTokokk rpymibl B (Streptococcus agalactiae) (4,5%) (Pucynok1).

/73; 13,6%
B Escherichia coli
. 0,
= 1?,6@ M Staphylococcus aureus

W Enterococcus

M Proteus

\

y \1;4,5% B Candida albikaus

B Streptococcus agalactiae

Bcero: 22; 100%

Puc. 1 Xapaxmep o6cemenennocmu OB npu npedicoeepeMeHHOM paspbiée NI0OHbIX 000I0UEK NPU BbICEBAEMOCU
monoungexyuu 6 ycnosusix PIIL] copooa baky 3a nepuoo 2015- 201722 (no dannwbim npocnekmueHozo
ucciedosamis)
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VY 63,3% O6epemennsbix ¢ noarekanneM OB Obuti BeicestHbI 1Be nH(ekuuu. [Ipu 3Tom B
42,1% ciyuyaeB BbICEBaJICS 30JI0TUCTBIN CTA(PUIOKOKK B codeTaHuu c: ¢ smepuxusimu (17,5%), ¢
DHTEPOKOKKOM (7%) U ¢ snmaepManbHbIM cTadrIOKOKKOM (7%). YV 35,1% poskeHUI KUIIIeUHAS
najioyka coyeranach C SNuiepMalibHbIM cTraduiokokkoMm (22,8%). Y 17,5% BeiceBanuch
HHTEPOKOKKHU B COYETAHUU: C AMUACPMAIBHBIM cTaduinokokkom (10,5%), B eTMHUYHBIX CTydasx
¢ canpoduTtHbIM cTadunokokkoM u rpudkoM (3,5%). B 5,3% caydasx snuaepMalibHBIN
CTa(PUIOKOKK BBICEBAJICS B COUETAHUU ¢ TpaMM (-) Kokkamu (3,5%) u ipoteeM (1,8%).

N3 90 poxenunt y 12,2% (11) 6butn Boicesnsl 3 undexiyu. [Ipu stom B 12,2% cinydaes
OTMEUaJIOCh COYETaHUE KHIIEYHOH MaJOYKd B COYETAHUH C 30JIOTUCTBIM CTa(PUIIOKOKKOM H
rpubkoM. C onuHakoBoil yactotoil (18,2%) ObuT BICESHBI COYETAaHHE KHUILEYHOW MAalOYKU C
HHTEPOKOKKOM M TPHOKOM, COYETaHHE 30JI0TUCTOTO CTA(QUIOKOKKA C SHTEPOKOKKOM U
SNHUJIEPMalbHbIM  CTAQUIOKOKKOM, W COYETaHHE KHUIIEYHON TMalo4Kh C 30JOTHUCTHIM
CTa(hMIIOKOKKOM U SIHIEPMATIBHBIM CTAQHIOKOKKOM. ClieyeT OTMETUTbh, YTO B MCCIIEyEeMbIX
npobax oTMeyajach BBICOKash 4acTOTa BBICEBAEMOCTH 30JI0TUCTOro craduiiokokka (72,7%),
KumeyHor nanouku (63,6%) u snmaepmanbHOro cradmiiokokka (54,5%). Ilpu mpoBeneHun
0aKTEepHOJIOTUYECKOTO  HMCCeIOBaHUSl  ObLIa  OMNpeneNieHa  CTENeHb O00CEeMEHEHHOCTH
OKOJIOIUIOAHBIX BOJ| HE3aBUCHMO OT XapakTepa obOcemeHeHus. CTeneHb 0OCEMEHEHHOCTH
OKOJIOTUTOTHBIX BOJI Kosiebaack B npenenax 105-109 KoE / ml.

[TapamiensHO TPOBOAMIOCH HCCIENOBaHWE CTENEHH OOCEMEHEHHOCTH  BEPXHHUX
JBIXaTeNbHBIX TyTed Y HOBOPOXKACHHBIX C CHHIPOMOM JIBIXaTEIbHBIX PACCTPOMCTB,
pomuBmuxca ot martepet ¢ [IPIIO. V 28 wnHoBopoxaennsix (31,1%) Obuta BeicessHA
MoHouHpekust (PucyHok 2).

/*4; 14,3%

T B Escherichia coli
3:10,7% W Klebsiyella
M Enterococcus

B Staphylococcus aureus

B Staphylococcus epidermidis

B Streptococcus spp

Puc.2 Xapaxmep obcemenennocmu 6epxHux ObIXAMeNbHbIX HYMell NPU 6blce8aeMOCU  MOHOUHMEKYUU, y
Hogopodicoennvix om mamepetl ¢ IIPIO 6 ycrosusix PIIL] 2opooa baky 3a nepuood 2015- 201722 (no oannvim
NPOCNEeKMUEHO20 UCCIC008AHUSL )

ITpu stom B 57,1% cnydaeB OblTa 00CEMEHEHHOCTh KUIIEUHOW Manoukoi, B 14,3%
kieocueruioit, B 10,7% sHTEpOKOKKOM, B 7,1% 307I0THCTHIM CTahUIOKOKKOM. B eqMHUYHBIX
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cllydasix —OTMEYanach OOCEMEHEHHOCTh CTPENTOKOKKOM Tpymibel B, smnuaepmMaibHbBIM
CTa(QUIOKOKKOM U BYJIbrapHBIM CTPENTOKOKKOM (Streptococcus spp). Y 62 (68,9%)
HOBOPOXKJICHHBIX U3 BEPXHUX JBIXATEIBLHBIX MYTeH OBLIO BHICESHO COYCTAHUE JBYX WHQEKITHIA.
IIpu sTom B 50% cilydyaeB y HOBOPOXKACHHBIX UX BEPXHUX JIBIXaTEJIbHBIX MYTE€H BBICEBAIOCH
coyeranue kumeyHoi nanouku B 40,3% ciydaeB ¢ snuaepMatbHBIM CTa(QUIOKOKKOM, B 6,5%
CIIy4aeB OTMEUAIOCh COUETAHUE C SHTEPOKOKKOM, U B €AMHUYHBIX CiTydasx ¢ rpuOkom (1,6%) u
nporeeM (1,6%). B 24,2% BbiceBaoch codeTaHue 30JO0TUCTOTO CTAPHIOKOKKA C KUIICYHON
nanoukoit (16,1%), B eIMHUYHBIX Cclydasx C SOUAEpMaIbHBIM cTaduiaokokkoMm (1,6%);
kieocuenioit (1,6%); mionepmanbHbIM cTapuiIokoKkoM (3,2%) U ByIbrapHbBIM CTPEITOKOKKOM
(1,6%). B 16,1% cnydaeB snuaepMaibHbII CTaQUIOKOKK BBICEBAICS C BYJIbIApHBIM
cTpenTtokokkoM (6,5%); ¢ aHTepobakrepueit (4,8%); ¢ kumeuHod manoukod (3,2%) u B
eIMHUYHBIX chydasx ¢ kieOcuemwton (1,6%). B 9,7% ciydaeB oTmMedanoch codeTaHue
BYJIBIapHOTO CTa(MUIIOKOKKA C SMUACPMATBHBIM CTa(QUIOKOKKOM (6,5%) W B EIMHUYHBIX
ciyyasix ¢ rpudkoM (1,6%) (Tabmuna).

Tabauya

Xapaxmep obcemeHenus 6epXHUX ObIXAMENbHbIX nymell y Ho8opocoerHbvlx ¢ PIC ,
poouswiuxcs om mamepeti ¢ [IPI10 npu evicesaemocmu 08yx ungexyuii 8 ycaosusix PIIL]

XapaKTepuCTHUKa YacToTa BCTpe4aeMOCTH COUETaHUs ABYX MH(MEKIHN
00CEMEHEHHOCTHOKOJIOTIIIOIHBIX BOT (n=57)
pu ITPTIO Aoc. %

30JI0THCThIN CTAQUIOKOKK U IpyTras 15 24.2

nHpexuus:

- KMIIIeyHas Najgouka 10 16.1

-9HTEPOKOKK - -

-3MUACPMAIIBHBIN CTaPIITOKOKK 1 1.6

- TpuboK - -

- rpam (-) manoYKu - -

- KJedcuena 1 1,6

-TIHOIEPMAaNTBHEIA CTa()UIIOKOKK 2 3,2

- CTPENTOKOKK 1 1.6

Kuieunast nano4kc u apyrast 31 50

nHpekuus:

- AMUAEPMaNbHBII CTa()UITOKOKK 25 40.3

-3HTEPOKOKK 4 6.5

-TpuOOK 1 1.6

-TIpoTeit 1 1.6
6 9.7

DHTEPOKOKK U Jipyrast WH}pEKuus:

-3NHUJePMaJIbHBINA CTAQHUIOKOKK 4 6.5

- CTPENTOKOKK 1 16

- TprOOK 1 16

OnunepManbHbIA CTadUIOKOKK 1 10 16.1

Apyras MHQEKIHs:

- rpaM (-) KOKKH - -

- IpoTen 1 -

- K1ebcuerna 1 1.6

- CTPENTOKOKK 4 6.5

-3HTEPOOAKTEPHS 3 4.8

-KHUIIEYHAs MajJovKa 2 3.2

BriBOBI.

Taxkum 06pazom, uccineoBaHUs XapaKTepa U CTeleH 00CEMEHEHHOCTH OKOJIOTIIOAHBIX
BO/JI TIPU MPEXKIEBPEMEHHOM Pa3phIBE TUIOHBIX 000JI0YEK MMO3BOJIMIN YCTAHOBUTD, 4TO Y 24,4%
0ONBHBIX BBICEsIach MOHOMHGpekIws, y 63,3% - aBe uHpekmmn, y 12.2% - coderaHue Tpex
uHdexumii. [Ipu BeiceBaemocTn omnoi MHpeKimen B 54,5% ciydaeB ompezeneHa KUIleqHas
najo4ka, MpH BBICEBAEMOCTH JBYX MH(pekuuil y 42,1% ormeuaercs codeTaHUE 30JI0TUCTOTO
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cradmIokokka ¢ apyror mHbeknued. [Ipu BeiceBaemMocT 3 MHMEKIMIA TaKXKe OMPEICISIETCS
00CEMEHEHHOCTh KHUILIIECYHOM MAaJOYKOW, 30JIOTUCTBIM CTa(MIOKOKKOM M TpUOKOM. Y
HOBOPOXKJCHHBIX C Pa3IMYHOM cTeneHblo Tsokect PJC, poauBmmMxcsi oT 3THX MaTepell B
OTJIeISIEMOM M3 BEPXHHUX JbIXaTEILHBIX IMyTel B 68,9% citydaeB BhICEBaINCh JBE MH(EKINH, B
31,1% cnyuaeB — moHoMH(pekuusA. CTeneHp U XapakTep 00CEMEHEHHOCTH OKOJIOIIOHBIX BOA Y
xeHiH ¢ [IPIIO B OCHOBHOM WIEHTHUYHBI XapaKTepy U CTENEHU O0OCEMEHEHHOCTH BEPXHUX
JIBIXATENIbHBIX MMyTE HOBOPOKJICHHBIX, POAUBIIMXCS OT 3TUX MaTepei.
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Hucmumuaemun (JJ]) wacto HabmiomaroTcs Kak MpH UIIEMHYECKOW OONe3Hu cepira
(UBC), Tak u npu aprepuanbHoit runeprensuu (Al). Coueranue JIJI ¢ UBC u Al BeisiBsieTcs
M0 JIaHHBIM JHTeparypbl mpumepHo y 20-55% OompHbix [11]. B MHOroumMClIEHHBIX
HCCIIEIOBaHUAX Oblla TMOATBEP)KACHA IeN1eco00pa3sHOCTh U A(PPEKTUBHOCTD BKIIFOUEHUS
TUTIOJIUITHIEMUYECKON Tepanmuu K 0a3MCHOW Tepanmuy OCHOBHOTO 3aboneBaHus [3,6]. OmHako,
HCCIIEIOBaHNH, MOCBSALIEHHBIX OIIEHKE M3MEHEHHUH CTPYKTYpHO-()YHKIIMOHAJIBHOTO COCTOSIHUS
MHOKapa MpHU TaKoM KOMOMHUPOBAHHM JICYCHUH, HEIOCTAaTOYHO. B naHHOM wHcciienoBaHHU
NpOBEJieHA OIIEHKAa IMOJKIIOYEHUS] CTaTMHOB K Oa3ucHOM Tepamuu OonbHbIX ¢ UBC u AT,
couetaronuxcs ¢ J1JI Ha cTpyKTypHO-(pyHKIIMOHAIBHOE COCTOSTHUE U COKPAaTUMOCTh Cep/La.

Leanb uccienoBanus - oreHka 3(pekTHBHOCTH, 6€30MaCHOCTH CTaTHHOB MPU JIE€YEHUH
o6ompHbIX ¢ MBC, AI' u ux coueranuem c comyrctBytomeil JJJI ¢ yderom wn3MeHeHHI
CTPYKTYpHO-(QYHKIIMOHAJIBHOTO COCTOSIHMS MHOKap/a M IoKa3areneld BHYTpUCEpACYHON
FeMO/IMHAMUKH.

Marepuan u meroanl. O6cnenosano 110 myxunn ¢ UBC, A" u couetannem UBC u AT’
¢ comyrcrByromiei JIJI B Bo3pacre ot 31 mo 82 ner (cpeanmii Bozpact 54,9+0,9 ner). Auarnos
AI' 1 HUBC ycraHaBmuBajici B COOTBETCTBUM C COOTBETCTBYIOIIUMM KIMHUYECKUMU
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pexomenaarusivu [ 1,2]. imtensHocTh 3a00neBanus UBC ot 2 o 22 net, AT’ — ot 1 g0 28 ner.
[Tanmentam npoBeneHo obmekmHuYeckoe, nucrpymenTaiabHoe (OKI', 9xoKI') u naboparopHoe
oOcnenoBanue (0OUMK aHANMM3 KPOBH, JUIHUIHBIN mpoduis B mia3mMe Kposw). Jlo Hayama
teparmuu ucciaeaoBanuchk ucxoanas YCC, CAJ u JAJl, OKI', noka3arenu BHYTpHUCEpPACUHOM
remoauHamukd [9,10] ¢ pacuerom maccel muokapaa (MM) no ¢opmyne Penn Convention [7],
WHJECKCAa MacChl MHOKapAa IO OTHOIICHHIO K Turomamu moBepxHoctu Tena (MMM) [8] (c
HOPMaJIbHBIMU 3HAYCHUSMH, PACCUMTAHHBIMU 11 MyXuuH a0 115 r/m2 [5]. Onpenenenue
obmero xonecrepuna (OX) M xoJecTepuHa JIMIONPOTEHHOB BBICOKOW ruiotHOcTH (JITIBII)
BBINOJIHSUIOCH HH3UMATHYECKUM METOJ0oM Ha OuoxumuueckoMm aHanmuzarope Cobas C311
(Germany) ¢ nmpuUMEHEHHEM COOTBETCTBYIOLIMX PEAKTUBOB U OTPAKEHHUEM KOHIIEHTpAIMU B
ia3Me KpoBH B MMOJIB/JI. KOHIIEHTpaluio XoecTepuHa JHUIONPOTEHIOB HU3KOM IIIOTHOCTH
(JIIHIT) paccunteiBamu mo Qopmyne W.T.Friedewald u coast. (1972); koHueHTparmio
JIMIIONPOTEUHOB 04eHb Hu3Kol miotHoctu (JITIOHIT) nyrem nenenus xonuentpauuu TI" Ha 5,
koa(urment areporeHHoctu (KA), BeipakaeMblil B OTHOCUTENIBHBIX €UHHIIAX, PACCUUTHIBAIIN
o ¢popmyne: OX-JIIIBIT/OX [4].

Kpurepusimu BkiroueHust B uccrnepoBanue Obuto Hammuue JUJI.  Kpurepusamu
UCKJIIOUEHHS OBUIM MAlMeHTHhI ¢ cUMIOTOMAaTH4eckoil Al', HapylleHUsIMH CepJIeUHOrO PUTMA U
MIPOBOJIMMOCTH, CepieuHoi HenoctaTouHocThIo 111 cTamum, mopokamu cepiia, AbIXaTeabHON 1
MOYEUHOU HEI0CTAaTOYHOCThIO, BTopuuHOi JIJI, 3a00neBaHMsAMEU ME€YEHH B AKTUBHOW CTaJIHH,
OCTPBIMH HH(PEKIIMOHHBIMH 3200ICBAHUSMH.

JlmuTenbHOCTh Tepanuu cocTaBuia 12-14 mecsies, Mocie Tepanuy BCce UCCIIEI0BAHUS B
MOJJHOM 00OBeMe MPOBOAMIIMCH TMOBTOPHO. Becemu mammentamu ObLIO MOANMCAHO MUCHMEHHOE
coryiacue Ha mpueM mpemnapatoB. Y 60nbHbIX ¢ Al' u ¢ coueranuem UBC u Al' mpoBoauiachk
0a3ucHas aHTUTUIEPTEH3WBHAS Tepanwsi, BKIIOYABINAS MPHEM 3HAra, HOPUIIpENa, SKBaTopa,
STUJIOKA, MOYETOHHBIX CPEICTB (BEPOLINUPOHa, hypocemMuia, MHAANAMH/IA) C YY€TOM CTEIEHH
Al 1 MoOHUTOpPHUpOBaHHEM YypOBHS B Tpoliecce Tepanuu, y OonbHbix ¢ MBC HasHawammch
MeTa0OJIMUYECKHEe CpeacTBa (TpeayKTall, PHOOKCHH, KOKapOOKcuiasza), Oera-0I0KaTopsl
(oTWJIOK), aHTHArperaHTHble W aHTHUTPOMOOTHYECKHE CpeAcTBa (aclUpHH, IJIABHKC,
kjonuaporpen). OOcnenoBaHHble OONbHBIE OBUTM pa3lielieHbl Ha 2 NOArpynmnbl: 1-asg He
noJiy4aja TMIIOJIMINIEMHYEeCcKe penapaTsl (ImpoBoauiack Toibko 0aszucHas Tepanus UBC u
AT’), Bo 2-0if — k 0a3uCHOI Teparnmuu ObLT MOJKIIOYEH aTOPBACTAaTHH (aTOPHUC) (B CYTOYHOM /103€
10-20 mr).

Craructrueckasi 00paboTKa Marepuaia MpPOBOAUIACH C UCTIOIB30BAaHHEM MPUKIIATHBIX
nporpamMm Excel 10 u Statistica 12. HopmanbHOCTh pacripefiefieHus] U3y4aeMbIX MPU3HAKOB
OLICHUBAJIM C MoMolblo kpurepreB Konromopoa-CmupnoBa u lanupo-Yunka. J{ns pacuera
KOPPEJSILIMOHHBIX  3aBUCUMOCTEN ucnoib3oBasica Meron Crnupmena. Ilpu  HopmaibHOM
pacnpeesieHuu AJisi CpaBHEHHs UCTIOIb30BaJics t-kpuTepuil CThlo/IeHTa, Py pacripeieseHUH,
OTJIMYHOM OT HOPMalbHOTrO, U-Kputepuit Mann-Whitney nis HezaBucumbix U Wilcoxon st
CBSI3aHHBIX MTEPEMEHHBIX. Pa3mnunsi cuuTany CTaTUCTUYECKU 3HaYuMbIMU ipy p<0,05.

Pe3yabTarsl M uX 00cyxaeHue. be3 moakroueHus: TUMOTUIHIEMUYECKIX MPenapaToB
nonydanu tepanuto 13 (11,8%) ¢ UBC, 16 (14,5%) 6ombubix ¢ A" u 12 (10,9%) 601bHBIX €
couetanneM MBC u AI, ¢ BkimoueHweM aropBacTaTwHa, cooTBeTcTBeHHO, 33 (30,0%), 19
(17,3%) u 17 (15,5%) nauuenros. CpaBHUTEbHAS JHHAMUKa Tokazateneit yposas AJl, UHCC, a
takxke MM u UMM B mporiecce Tepanuu 0€3 BKIIIOYSHHUS JIUITUIOCHIKAIOIINX MPEnapaToB
(Tabnuna 2) npoaeMoHCTpUpoBaia gocroBepHoe cHmkenne yposaed CAJl, JIAJl u YUCC, B TO
BpeMs Kak nokazaresiu MM u UMM n0ocToBEpHO yBENMUMBAIIMCH IOCIE Tepanuu. B moarpyrie
C TIOJIKJTFOUEHUEM K 0a3MCHOM Tepanmuu aTOpBacTHHA Takke oTMedanock cHmxkeHne CAJl, JTA /]
1 UCC, toraa xak nmokasaread MM u UMM 3aMeTHO CHMYKAJIUCHh OT UCXOAHBIX 3HAYEHUH I10CIIE
teparuu, ipu 3ToM B moarpymmax AI' m UBC+AT ykazanHoe CHMKEHHE ObUIO JOCTOBEPHBIM
(Tabmuna 1).
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Tabnuya 1.
Toxazamenu CAJ], A/, YCC, MM u UMM & cpasnusaemvix nooepynnax.
OcH. 1-3 | HUBC (n = 49) | AT (n = 40) | UBC+AT (n = 31)
be3 BKIIIOUeHNA JIMITUTOCHMKAKOIIUX MMpenmapaTtoB
ao/mocie | mo (n=13) Hocqg)(n - a0 (n=16) | mocae (n=16) | mo (n=12) nocie (n = 12)
135,0" 120,0" % 4 167,5" 41
CAJl, MM : : 160,0 135,0 . 135,0
pT.CT. (130’0)’150'0 (120'0)'135’0 (160,0:172,5) | (130,0:140,0) (150'0)'180’0 (130,0;145,0)
AL 85,0% 80,0" 100,0% 80,0*" 110,02 85,0"2
mm.pr.er. | (75,0;100,0) | (70,0;85,0) | (90,0;102,5) (77,5:85,0) | (95,0;110,0) (80,0;85,0)
YCc, 80,0 78,0 87,5 80,0 84,53 77,5M3
II MI/IH 1 ; 1 1 ; ] 1 ; 1 1 ; ] 1 ; b 1 ; b
ya/ (74,0:84,0) | (72,0;78,0) | (80,0;96,0) (74,0;83,5) (79,0;99,0) (76,0;82,0)
179,28% 218,5" 4 4 286,541 339,14
MM JIK, 9 ; 145,37 179,28 "~ -
r (151,3),293,2 (185,5),335,6 (125.8192.3) | (162.4:218,64) (232,75,),312,7 (270,32),378,45
96,61% 108,36™ 71,59%1° 91 711 134,33"° 159,321
UMM (88,86;141,4 | (108,2;168,0 | (69,32;103,0 ! (113,94;165,9 | (135,39;194,51
(79,48;117,17)
) 4) 3) 9) )
+ aTopBaCcTaTuH
npo/mocae | mo (n=33) nocgg)(n - o (n=19) nou;g)(n - a0 (n=17) mocae (N = 17)
*1 *9
CAJL mm (15300'9130 120,0"" 170,0* 1450° | ) 41058:260 o| 13007
pT.CT. '0)’ ' | (115,0;120,0) | (160,0;180,0) | (135,0;150,0) : )' "~ | (125,0;140,0)
JIAJL 80,0 78,0 100,0°° 85,0 90,0™1° 80,0"1°
mm.pr.er. | (70,0;80,0) | (74,0;86,0) | (95,0;110,0) (80,0;90,0) | (85,0;110,0) (80,0;80,0)
4cg, 82,97 78,07 86,0" 80,0" 88,0 80,0
yo/mun | (75,0;89,0) | (74,0:86,0) | (79,0;100,0) (78,0:88,0) | (84,0;96,0) (76,0;82,0)
205,02 191,11 219,33 213,84"7 195,51°% 178,047
MM JDK, r | (156,1;246, | (166,9;262,9 | (185,17;300,6 | (166,87;247,3 | (168,17;243, | (152,88;214,65
5) 6) 1) 4) 59) )
107,19 106,11 103,63 102,548 100,983 91 0912
MM (81,3:143,2 | (93,55;137,0 | (99,36;155,62 | (83,91;133,87 | (86,99;136,3 .
(76,48;124,17)
) 4) ) ) )
Ilpumevanusa k maobnuye 1: YCC — uwacmoma cepoeunvix coxpawenut, CAH —

cucmoauveckoe apmepuanvHoe oasnerue; A/l - ouacmonuueckoe apmepuanvHoe oasieHue;
# - oocmoseprocmo paznuvuili no kpumepuio WIlCOXon do u nocie neuenus 6e3 sxouenus
SUNOIUNUOEMUYECKUX NPenapamos: " _p=0,002977; 2 _ p = 0,007646; " p = 0,033048;
" _p =0,007686; ® — p = 0,007686; ® — p = 0,000982; * — p = 0,000805; ® — p =
0,001332; *— p = 0,007686; “°— p = 0,007686; “* — p = 0,002218; 2 — p = 0,002218; 3
p = 0,007649; " — p = 0,007646; "> — p = 0,007646; 00CMOBEPHOCMb PA3IUYULL NO
kpumepuro Wilcoxon 0o u nocre newenus amopeacmamunom: = p=0,000028; 2
p=0,015577; > — p=0,003690; ~* — p=0,000132; ° — p=0,000132; "® — p=0,000231; " -
p=0,010747; "8 — p=0,010747; *° — p=0,000293; "*° — p=0,000293; “** — p=0,000549; "** -
p=0,023096; "2~ p=0,023096.

Ounenka Hamuuus auactoauyecko muchynkimm () JDK  (pemakcaruBHoro,
NICEBJJOHOPMAJIBHOTO M PECTPUKTUBHOIO THUIIA) M 00JacTell CerMeHTapHOro TMIIOKHMHE3a (Io
BceM otaenam JDK) npu OxoKI™ uccnenoBanum y o0Cne10BaHHBIX MAIlMEHTOB B CPABHUBAEMBIX
NOArpynnax MpoJeMOHCTPUPOBaIa CHUKEHUE KOJIMUYECTBA YUaCTKOB MUOKAP/ia C TUIIOKMHE30M,
YTO KOCBEHHO CBUJICTEIBCTBOBAIIO 00 YIYUIIEHUH KOPOHAPHOTO KPOBOCHAOKEHHS.
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Tabnuya 2.
Konuuecmeso boavnuix ¢ ouacmonuueckotl oucghynxyueti (/1) u ceemenmapuwvim cunokuHe30om
(CI') JDK 6 cpasnusaemulx nooepynnax 00 u nocjie mepanuu.

Ho/mocne neuenust | A0 JIK | CI' IK
Be3 BKIIOYEHHS JIMITHAOCHIKAIOIIAX MpenapaTos (N = 41)
UBC (10) (n=11) 6 (5,04%) 5 (4,17%)
HUBC (nocne) (n=11) 5 (4,20%) 5 (4,17%)
AT (mo) (n=14) 6 (5,04%) 3(2,50%)
AT (mocne) (n=14) 5 (4,20%) 2 (1,67%)
HUBC+AT (mo) (n=10) 8 (6,72%) 5 (4,17%)
NBC+AT (mocne)(n=10) 6 (5,04%) 3 (2,50%)
Bcero (10) (n=35) 20 (16,81%) 13 (10,83%0)
Bcero (mocJie) (N=35) 16 (13,45%) 10 (8,33%0)
+ aTopBacratuH (n = 69)

HUBC (10) (n=31) 23 (19,33%) 15 (12,50%)
HUBC (nocne) (n=31) 5 (4,20%) 4 (3,33%)
AT (mo) (n=19) 12 (10,08%) 6 (5,0%)
AT (mocne) (n=19) 3 (2,52%) 0 (0,0%)
HUBC+AT (mo) (n=17) 13 (10,92%) 8 (6,67%)
NBC+AT (mocne)(n=17) 1 (0,84%) 3 (2,50%)
Bcero (10) 21 (18,75%)* 29 (24,17%)"
Bcero (mocie) 9 (7,56%) " 7 (5,83%) "

Ipumeuanue k mabuuye 2: * - Q0CMoBepHOCMb paznuyuli 00 U NOCIe NeYeHUs: — — MOYHbII
ogycmoponuuti Quwepa (0sycmoponnuit) 0,01442 (p<0,05); 2 _ mounviil 08YCMOPOHHULL
Quuwepa (08ycmoponnuii) 0,00002 (p<0,05).

Kpome Toro, B cpaBHMBaeMbIX MOATPYIIAX C pa3IMYHbIM JAUar€Ho3oM uyepes 12-14
MECSILIEB TEpalUU C BKJIKOYEHUEM aTOpBACTaTHHA OTMEYAJIOCh JTOCTOBEPHOE IO CPAaBHEHMIO C
MCXOJHBIMU JAaHHBIMU CHIDKEeHHE TuiasMeHHoro ypoBHsi OX, JIITHII, JIITOHIL, TI' u KA u
noselieHre yposHs JIIIBIL. B moarpynmax ¢ pasiuyHbIM JMAarHO30M, HE INPUHUMABIIHAX
TUITOJIMITHIEMUUYECKUX TIpenapaToB, AOCTOBEpHO MoBblmaics yposeHb JIIIBIT y GonbHBIX C
NBC u AI', nocroBepno cumxancst yposens JITTHIT, JITIOHII, TT" u KA Tonsko B moarpymre ¢
Al

3akimoyenne. Takum o00pa3oMm, MOJIyYeHHbIE HAMM JaHHBIE CBUAETEIBCTBYIOT O
11eJ1ecO00Pa3HOCTH BKJIIOUEHHS] B KOMOMHUPOBaHHYI0 Tepamuto 6osibHbIx ¢ UBC n Al ctatuHoB
Ha npuMepe aropBactathHa. [logo0HOe KOMOMHHPOBAHHOE JIEYEHHE XOpOIIO IMEPEeHOCHUTCS
OOJIbHBIMM NIPU JUTUTETIBHOM Teparuu, OKa3bIBasi HAPSILy C BHIPAKEHHBIM TUIIOJIUIHAEMUYECKIM
neiictBueM, 3¢GdeKkT oOpaTHOro PEeMOACTUPOBAHUS CEpAla, YAYUIICHHE €ro JUAcTOJIMYeCKON
(GYHKIMH, TIO-BUJUMOMY, 0OYCIIOBJIEHHOE YyiTyullieHHeM Metoboian3ma Muokapaa JOK cepama y
6ombHbIX ¢ UBC u Al ¢ conyrcrByromeit J1J1.
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Abstract

The study included 137 girls with the syndrome HECTARES in the period of puberty.
All girls underwent clinical, biochemical, hormonal functional methods of research. The average
age of the girls was 14.84+0.16 years, weight 49.07+2.8 kg, height 156+0.02 cm. it was Found
that 75 girls (54.7%) on the Ferriman-Galway scale had mild manifestations of hirsutism, 60
(43.8%) girls had moderate hirsutism, 2 (1.5%) had severe hirsutism.

It was found that in the dynamics of puberty there was a statistically significant increase
in shoulder width in 12-13 years, this indicator was 36.5+£0.67 cm, in 14-15 years 38.83+0.18
cm, in 16-17 years 39.6+0.13 cm. Comparison of the obtained indicators with similar
physiological indicators of girls allowed to establish high indicators of shoulder width and length
of the lower extremities and a decrease in the index of arm span, which reflected a predisposition
to Android body type.

Key words: hyperandrogenism, puberty, Android body type, hirsutism.

Ha Teuenue neprosia mosjaoBOro co3peBaHusl BIUsSET MHOT0OOpasue pakTopoB, BKIIOYas],
MUTAHUE, DSKOJIOTMYECKYI0 OOCTaHOBKY, IpeHaTalbHble (AKTOpPhl, HaIu4yue (pU3nYecKon
AKTUBHOCTH, HATMYHE XPOHUYECKHX COMAaTUYECKUX 3a00JIeBaHUM, HATUYKME HEHPOIHIOKPHHHBIX
Y UIMMYHHBIX HapyIIE€HUH, BpPOXK/IEHHBIX TOPOKOB pa3Butus [1,7,8].

MHOro4MciIeHHble HayuHbIE UCCIIEA0BAaHHUS OTHOCUTEIBHO NIPUUNH 33J€P>KKH TI0JI0BOTO
pasBUTHA B IIEPUOJIE TOJIOBOIO CO3PEBaHMS IO3BOJIMIM BBIIBUTH BBICOKYIO YacTOTY
runepanaporenuu (I'A) paznuunoro renesa [2,5,6].

B nocnennue rospl onmy0nIuKoBaHO OOJBIIOE KOIMYECTBO PAOOT OTHOCUTEIBHO MPUYMH
3aJIepKKH (PU3MUYECKOTO U TMOJIOBOTO Pa3BUTHUS. 3aJepKKa (PU3NYECKOro pa3BUTHS MPOSBISETCS
MIPEUMYIIECTBEHHO YBEIMYEHHEM YHCJa JIEBOYEK C aCTEHMYECKHM THUIIOM TEJIOCIOXKEHUS U
HU3KOM Maccod Tena. 3ajepkka (U3NYECKOro M TOJOBOTO Pa3BUTHS BIMSET HA COCTOSHHE
3JI0pOBBS IEBOYEK [2,3].

OnHOM U3 NPUYMH NATOJIOTUYECKOr0 TEUEHHS MIEPHOAA TOJIOBOIO CO3PEBAHUS SBISAETCS
cuaapoM runepanaporenuu (I'A), yactora kotoporo B mocienHue roasl pgocruraer 10-20%.
[Ipn naHHOW YHIOKPUHHOM MATOJIOTMH OTMEYAETCS YBEIMYECHUE CEKPELIMU MYXKCKHMX IOJIOBBIX
TOPMOHOB, JIM0O MOBBIIIEHUE YYBCTBUTEIBHOCTH TKAaHU K MY>KCKUM I0JIOBBIM TOpMOHaM [6,9].
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[lo naHHBIM pa3MUYHBIX aBTOPOB YBEIUYEHUE YPOBHS aHAPOTCHOB BO3MOXKHO
BCJIEJICTBUE BO3JICHCTBUS CTPECCOBBIX (DAKTOPOB, BKJIIOYAIOIIMX MCHUXOJOTMYECKYI0 U
(GU3NYECKYI0 HANPSHKCHHOCTh, THUIIOTEPMHUIO, TUMOTIUKEMHIO. ['A  SIMYHUKOBOTO TeHE3a
COIIPOBO’KIAETCS TOBBILICHUEM CEKPELIMU aHAPOCTEHIMOHA U TECTOCTEPOHA, B OCHOBHOM TEKa-
KJIETKaMU B CTPOMAJIbHOW TKaHU SWYHUKOB. K aHaporeHaM Ha/lmoYeuYHHUKOBOTO TeHE3a OTHOCAT
neruaposnuanapocteHanon-cymnbdar (JAI'DA-C) u neruaposnumanapocreHnuon (AI'DA). Dtu
aH/poreHsl o0manaT cnadbiM AelicTBHeM. B >KMpOBOM TKaHUM TMPOUCXOAUT KOHBEPCHUS
AH/IPOTCHOB B 00JIee aKTUBHBIC aHPOTEHBI: TECTOCTEPOH U ACTHIPOMUAAPOCTeHINOH [3,10].

«CHHIpPOM TUTIEPAHIPOTCHUS» - TEPMHUH, OOBEIUHSIONINA MHOXKECTBO 3a00JICBaHUN U
COCTOSIHUI, MPOSBISIONIMNACS HAIWYMEM MYKCKOTO OBOJIOCEHHS B OOJIACTH JIMIA U IO BCEMY
TeTy, HAJIMYMEM Ha KOXKE JIMIa aKHE, BBINAJICHUEM BOJIOC (QJUIONELHs), CHIKEHHEM TeMOpa
rojoca (6apuQoHus), I3BMEHEHUEM TEJIOCIOKEHHS, MAaCKYJIMHU3aIMel, YBETUYCHUEM IIHUPUHBI
TJIe4, YMEHBIIEHHUEM pa3MepoB KocTHOro Taza [10].

K cumnromam I'A oTHOCST:

—  TUNEPTPHUXO03: YBEIMUYEHUE KOJMYECTBA MITKMX M TEPMHUHAJIBHBIX BOJIOC B
00J1aCTH HUYKHUX KOHEYHOCTEH, MOSICHUIIBI, KOITYHKA, TUOO0 [0 BCEMY TEy;

— THUPCYTH3M: MOSBIIEHHE JJIMHHBIX JKECTKUX BOJIOC MO MYXXCKOMY THUITy Ha
BepxHel rybe, B 00JIacTu HIDKHEH uemocTH, OakeHOap.pl, OKOJIOCOCKOBOM
obmacTi, Ha TPyOW, B OOJACTH HW)KHEH YaCTH J>KWUBOTA, IPOMEKHOCTH,
BHYTPEHHEH MOBEPXHOCTH Oeriep;

— KupoBas cebopes: MOBBIIICHHAS CaJbHOCTh B 00JAcTW IuIla, J10a, TPy,
CIIVHEI, TOJIOBBI;

—  aKHe: HaIW4YKhe KaMHJIOHOB, MaIyIl, PUCTY U IHCT;

—  aUJIONENMs: BBINAJCHUE BOJIOC B TEMEHHOM M BUCOYHOM 00JacTH, MSTKOCTb U
KOPOTKOCTbH BOJIOC Ha TOJIOBE;

— BUPWIM3M: HaJWuWe MACKYJIMHU3AIUA W JAePUMHUHM3ALMUA THUPCYTH3M,
BBIMAJIeHUEe BOJIOC, OapudoHus, runeprpodus KIuTopa, 3aAep:KKa pa3BUTHL
MOJIOYHBIX yKeJie3, THIOIUIa3us MaTKH);

—  HapylIeHHe MEHCTPYaIbHON (DYHKIMU: HAPYIIEHHE MEHCTPYaJbHOTO LUK U
MEHCTpYAaIMH, BKJIFOUasi OTICOMEHOPET0, THIIOMEHOPEIO U ameHopero [6,7,8].

Cnemyer OTMETHTb, YTO B JIUTEpPaType HUMEIOTCS OTpPaHWYECHHBIE CBEACHUS 00
0COOEHHOCTSIX (PMU3MUECKOr0 Pa3BUTHS ITPpU CHUHIpoMe ['A B meproie 0JI0BOro CO3peBaHuUsI.

Lenb- nzyyenne ocoOEHHOCTEN (PU3MUECKOro pa3BUTHA Y AEBOYEK B IIEPUOJE MOJIOBOIO
co3peBaHusA ¢ cUHIpoMoM ['A.

Marepuan u meroansl uccnenoBanus. OOcnenoBaHo 137 neBouek ¢ cuHiapomoMm ['A
HaXomsAIMXcsi B mybepratHoM mepuoge. OOcienoBaHWe BKIIOYATO  KIMHHYECKHE,
Onoxumuueckue,  (yHKIMOHAJBbHBIE, TOPMOHAIBHBIC,  PEHTTEHOJIOTUYECKUE  METOJIbI
uccienoBanus. CpeaHHii BO3pacT o0cieayeMbIx aeBouek coctaBui 14,84+0,16 (10-17) ner, Bec
neBodek ¢ cuaapomoM ['A 6b11 B ipenenax 49,07+2,8 (23-75) kr, poct 156+£0,02 (115-171) cm.

HccnenoBanue BbIpaXXEHHOCTH OBOJIOCEHHUs 1Mo Hikane Pepprmana-I'osnBes 1Mo3BOJIHIO
YCTaHOBUTh, uTO y 75 (54,7%) — nerkoe mposiBieHue Tupcytusma, y 60 (43,8%) cpemsss
TSDKECTh TUpcyTH3Ma 1 'y 2 (1,5%) Tsikesble IposIBIEHHS THPCYTU3MA.

Wzyuenne npuunH cunapoma ['A mo3Boimio BbIIBUTH Yy 53,3% Hanmuuue cHUHIpoMa
MOJIMKUCTO3HBIX SIMYHUKOB, Y 19% runepnponnaktunemus, y 15,3% oxupenue, y 5,8%
oTMe4aeTcst Turorepmust, y 3,6% Hamuuue (OJUIMKYISPHBIX KUCT SMYHUKOB. B eIMHUYHBIX
CIy4asxX OTMedYajgach BpPOXKJIECHHAs THUIEPIUIa3usl KOPbl  HAIAIOYEUYHUKOB 1,5% wu
TUIOTOHAIOTPOMHEINA ruroronaansm 1,5%.

Pesynbratel uccnenoBanusi U ux obcyxnaenue. I[lokazarenn Quznueckoro pasBUTHS
neBouek ¢ cuHapoMoM ['A B myGepTaTHOM MepHoie MPeACTaBICHbI B TadmIe 1.
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Tabnuya 1
Tlokazamenu puzuueckozo pazeumus npu CUHOPOME SUNEPAHOPOLEeHUU 8 NYDEPMAMHOM
nepuooe (M+Se)
['pynnsl uccnenoBanus
1 2 3
ITokazarenu 1215 jier P
12-13 ner (N=27) (n=63) 16-17 ner (n=47)

Pocr. e 159,9+1,47 (150- 160,6+1,2 163,43+2,47 (155- El'zzg’ggf
) 2-3 ’ ’
165) (145-175) 175) b o008
Bec. 48,43+2.4 49,84+125 | 50,43+£1,82 (45- E”zg’ggf
b 2-3 ’ ’
(33-70) (40-69) 57) b o500
Paswax pyk, o 161,36£2,0 (150- 161,98+1,14 | 160,7+2,19 (158- El'zzg’ggf
> _ 2-3 ’ ’
172) (147-173) 165) b 5005
36,5+0,67  (32- 38,83+0,18 39,6+0,13 (37- P12<0,05;
Mupwuna mieq, cMm 41) (34-46) 42) P,.5>0,05;
P, 3<0,05
OKpY’KHOCT 70,71£1,56 71,47£1,0 753+1,86  (73- El'zzg*ggf
. 2-3 ’ ’
TPYAHOI KJIETKH, CM (61-91) (62-82) 79) P,.:0,05
Jlna wor, e 93,5¢1,91  (79- 93,1+1,1 93,3+0,88  (94- E”:g’ggf
’ 104) (78-103) 97) 28375
P,5>0,05

Ipumeuanue: P — 0ocmosepHulil npusHax

Kak BugHO U3 Tabmuipl 1, y 1eBodek ¢ cuaapoMoM ['A B eproie ToI0BOro CO3pEBaHMUS
OTMEUaeTcsl JI0CTOBEpHOE yBenudyeHue mmpuHbl 1mied (P<0,05). [pyrue mnokazatenu
(¢u3nUecKoro pa3BuUTHS B JWHAMHMKE ITyOEepTaTHOrO MEepuoja CYIIECTBEHHO HE MEHSUINCh
(P>0,05).

[Tokazarenmu Qu3mueckoro pa3BUTHs Y JAEBOYEK C CHHAPOMOM ['A ObUTH CpaBHEHHI C
AQHAJIOTMYHBIMU (DU3UOJIOTUUECKMMHU TapameTrpamu  npencraBieHHbiMA Hamxu JLJL [4].
[Tonmy4yeHHbIe pe3yNbTaThl IPEJICTABICHBI B Ta0IMLIE 2.

Tabnuya 2.
Cpasnenue anmponomempuyeckux nokasamesneti npu CUHOPoOMe SUNEPaAHOPOSEHUU C
PusuonocuecKkuMU ROKazamensimu nepuodd noioo2o cospesanus (M£Se)

Moxasaten ['pynisl uccnenoBaHus
12-13 ner 14-15 et 16-17 net
Poct Tena, cm 159,9+1,47 160,6£1,2 163,43+2.47
-OCHOBHAs TpyIINa (150-165) (145-175) (155-175)
156,42+1,45 158,85+0,79 161,5+1,04
-CpaBHUTEJNbHAsI TPYIIIa (141-170) (147-172) (150-175)
P >0,05 >0,05 >0,05
]\gz‘;gz ;:;“;p ‘;Frma 48,432.4 (33-70) 49.84+1.25 50.4341.82
(40-69)  49,44+0,73 (45-57) 52,09+1,04
44,75+2,0 (25-71) (35-61) (41-65)
-CpaBHUTENbHAS TPYIIa
P >0,05 >0,05 >0,05
Pasmax pyk, cMm 161,36+2,0 161,98+1,14 160,7+2,19
-OCHOBHas IpyIina (150-172) (147-173) (158-165)
165,12+0,68 168,54+0,39 171,94+0,54
-CpaBHUTENbHAs TPy (150-169) (155-171) (159-178)
P >0,05 <0,05 <0,05
[upuna ey, cMm 36,5+0,67 (32-41) 38,83+0,18 (34-46) 39,6£0,13 (37-42)
-OCHOBHas rpyIina 34,52+0,79 35,04+0,39 37.00,60 (32-47)
-CpaBHUTENbHAs TPyNIIa (30-38) (31-45) T
P >0,05 <0,05 <0,05
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OKpY>KHOCTh TPY/I.
KIIETKH, CM i i
~oCHOBHAA FpyMTa 70,71<1,56 71,47+1,0 (62-82) 75,3+1,86 (73-79)
-CpaBHHUTENbHAS TPyIIIa (61-91)(6019%)24i1’99 72,80+1,03 76,79£0,22

p Py (61-99) (66-100)
P >0,05 >0,05 >0,05
JlnuHa HOTH, CM 93.541.9] 93,1+1,1 (78-103) 93,3+0,84 (94-97)
eI (79-104) ~ 79,241,40 81,67+0,93 82,87-0,97
-CpaBHUTENbHAs TPyIIIa (73-100) (75-103) (72-105)

P <0,05 <0,05 <0,05

Takum 00pa3oM, y JeBoYeK ¢ CHHIPOMOM ['A oTMedaeTcs CyIeCTBEHHOE yBEITMUYCHHE
HIMPUHBI IJIed B JMHAMHKE TOJIOBOro co3peBanus. Ilpu cpaBHeHMH ¢ (U3HOIOrMYECKUMU
MOKa3aTeJsIMA OTMEYAIOTCS BBICOKHE TIOKA3aTeNld IIMPHHBI TUIeY W JUIMHBI HOTHM Ha (oHE
YMEHBIIICHUS TOKa3aTens pa3maxa pyk. [lomydeHHbIe TOKa3aTenu Mo3BOIWIN YTBEPKIaTh, UTO
y JeBOYeK C CcHUHIpoMoM ['A B IMHAMHUKE IEpuoa TOJOBOTO CO3pEBaHUS IpeoliagaeT
AH/IPOU/IHBIN THIT TEOCIOKEHUSI.
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Abstract

Purpose: Determination of the frequency of occurrence of genital tumors in women in
the postmenopausal period in the conditions of the Azerbaijan.

Materials and methods. A retrospective study of case histories of 301 women with
tumors of the reproductive organs in the postmenopausal period. The average age of patients was
61.6+0.4 years. The duration of the postmenopausal period was 11.0+0.6 years.

The results of the study. In the postmenopausal period there was manifestation of the
uterine fibroids in 28.9% of patients. 22.9% of patients had endometrial hyperplasia, 21.6% had
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endometrial cancer, 10.6% had ovarian cancer and 8.6% of women were diagnosed cervical
cancer. There was confirmed, that the incidence of benign genital tumors in postmenopausal
women was 57.4%, the incidence of malignant tumors was 42.6%.

Key words: postmenopausal period, uterine myoma, endometrial hyperplasia, ovarian
cancer, cervical cancer, serous adenocarcinoma, mucinous adenocarcinoma, atypical hyperplasia.

AHHOTaNUA

Ienb: ompeneneHne 4acTOTbl BCTPEYAEMOCTH OIYXOJIEW TIEHUTAIMM Yy JKEHIIWH B
MOCTMEHOMAY3JIbHOM TIEPUO/IC B YCIOBUSX A3epOaiikanckoit PecyOmmky.

Marepuan u metoabl. [IpoBeeHO PETPOCIIEKTUBHOE UCCIICOBAHNE UCTOPUI OOJIE3HI
301 KEHUIMHBI C OMYXOJSMH PENPOIYKTUBHBIX OPraHOB B IOCTMEHOIAY3aJbHOM IEPHOJIE.
Cpennuii Bo3pact 60ibHBIX coctaBui 61,6+0,4 roma. JMUTENbHOCTh MOCTMEHOIAY3aJIbHOTO
nepuosa osi1a 11,0+0,6 mer.

Pe3yabrarsl ucciaenoBanusi. B moctmenomnaysansHOM miepuone y 28,9% O0mbHBIX
OTMEUaICh KIMHUYECKUE MPOSBICHUS MUOMbI MaTk, Y 22,9% OOJbHBIX TMIIEPIUIACTUYECKHE
nporeccel 3HIoMeTpus, y 21,6% pak sngomerpus, y 10,6% pak suuHukoB U y 8,6% >KeHILIUH
ObUI IMarHOCTUPOBAH paK Ieiku MaTku. YacToTra J0OpOKaueCTBEHHBIX OIyXOJIeH reHUTaIui B
nocTMeHomnay3se cocraBuia 57,4%, 4actora 3710KaueCTBEHHBIX OIyxoJieit coctaBuiia 42,6%.

KioueBble cj10Ba: IMOCTMEHONAY3aIbHBIA IEPUOJ, MHOMa MAaTKH, TUIEPILIa3us
DHIOMETPHS, PaK SIMYHUKOB, pPaK IIEHKH MAaTKH, CEpO3Has aJeHOKAPIWHOMA, MYLIHWHO3HAs
a/ICHOKapIHOMA, aTUIMYECKasi TMIIepIUIa3usl.

Tumors of the reproductive tract include a large number and variety of benign and
malignant neoplasms of the external and internal genital organs. Despite the variety of
nosologies that determine the structure of cancer incidence, according to the International
Agency for Research on Cancer (IARC), malignant tumors of the reproductive system account
for 35% of all malignant tumors. Annually, 2.1 million women are diagnosed with breast cancer,
and 1.2 million women with genital neoplasms worldwide [5].

During the process of aging on the background of extinction of the ovarian steroid
synthesis there are also the reaction of cells and tissues of various target organs to hormonal and
metabolic changes observed. Changes in hormones do not affect the structure of DNA and do not
cause cancer, but at the same time, hormones can induce cancer [2,3,6].

It was revealed that one of the causes of reproductive system tumors is the complex
mechanism of neuroendocrine regulation failure. There were established following mechanisms
of the genital tumors development:

— A primary decrease in the functional activity of the ovaries, including a decrease
in the level of ovarian estrogens;

— Compensatory increase in the level of gonadotropins, particular FSH;

—  Stimulating effect of elevated gonadotropins level on proliferating epithelium;

—  The development of diffuse and then focal endometrial hyperplasia [1,5,7].

The goal of the study was to determine the frequency of genital tumors in the
postmenopausal period in the conditions of the Azerbaijan Republic.

Materials and methods. Based on the purpose of the study, a retrospective study of case
histories of 301 women in the postmenopausal period was conducted. All patients were
examined and received appropriate treatment at the Oncology Clinic of the Azerbaijan Medical
University.

The average age of women was 61.6 + 0.4 and ranged from 46 to 83 years. The duration
of the postmenopausal period was within 11.0 £ 0.6 (2-34) years.

Research results and discussion. The structure of tumors of the reproductive system in
women in the postmenopausal period is presented in figure.

As can be seen from the scheme, of 301 patients, 87 (28.9%) had clinical manifestations
of uterine fibroids. In 69 patients (22.9%), clinical and diagnostic manifestations of endometrial
hyperplastic processes were determined. In 65 patients (21.6%), endometrial cancer was
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detected. Ovarian cancer was diagnosed in 32 (10.6%) patients. 26 (8.6%) women were
diagnosed with cervical cancer.

During the present study, the structure of endometrial hyperplastic processes was
determined. It was found out that the frequency of complex endometrial hyperplasia with atypia
was 12.3% (in 37 patients). The incidence of endometrial hyperplasia without atypia was within
10.6%. Of these, the frequency of diffuse hyperplasia was 6.3% (n=19), focal hyperplasia
(polyps) 4.3% (n=13).

| 1 I — : —
| ¢ e M PR .
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Hering rryoma Benign ovarian tumors Owarlan cancer
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Figure. The structure and incidence of genital tumors in postmenopausal period

According to a retrospective study, in the postmenopausal period, patients with ovarian
cancer (n = 32) in 8.6% of cases had serous adenocarcinoma, in 2% of cases mucinous
adenocarcinoma.

As a result of the study, it was found out that the incidence of benign ovarian tumors was
5.6%. Moreover, serous cystadenoma (2.3%), mature teratoma (1.3%) prevailed in the structure
of benign ovarian neoplasms. It should be noted that almost the same frequency was observed in
incidence of endometrioma (0.7%), ovarian fibroma (0.3%), and functional ovarian cysts (1.0%).

Thus, in the postmenopausal period, clinical and diagnostic manifestations of uterine
fibroids were determined in 28.9% of patients, endometrial hyperplastic processes in 22.9%,
endometrial cancer in 21.6%, ovarian cancer in 10.6% of patients. 8.6 % of women were
diagnosed with cervical cancer. At the same time, in the structure of genital tumors the
proportion of benign neoplasms prevailed and was diagnosed in 57.4%, malignant neoplasms in
42.6% of cases.
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Traumatic brain injuries are characterized by high mortality, as well as the preservation
of severe neurological or mental disorders [1,2].

Computed tomography (CT) and magnetic resonance imaging (MRI) can determine the
localization of pathological processes. However, taking into account the dynamics of clinical
indicators confirmed by data and other additional studies, the methods of computer and magnetic
resonance imaging allow predicting the possibility of further rehabilitation [3,4,5].

The aim is to analyze the results of computed tomography in patients with acute
traumatic brain injury .

Material and methods of research. From 2014 to 2016, CT results of 90 persons with
TBI were studied. The age of the victims ranged from 20 to 50 years, the average age was
31.56+2.09 years. There were 80 males (88.9%) and 10 females (11.1%). The criteria for
inclusion in the study were: victims of all age groups with TBI regardless of gender, who
underwent CT; patients with a score on the Glasgow coma scale (GCS) less than 15. The
exclusion criteria were: patients with unstable hemodynamics, with penetrating injuries, with
diabetes mellitus (DM) and arterial hypertension (AH), receiving anticoagulant therapy, with
TBI, who suffered in childhood, pregnant women. In 54 (60.0%) victims, the cause of TBI was
an accident, in 29 (32.2%) - a fall, in 6 (6.7%) - a sports injury and in 1 (1.1%) - a criminal
injury. The patients were examined, taking into account the sex, age of the victim, the
mechanism of injury, its severity. After initial care, the severity of TBI is assessed using the
Glasgow coma scale (GCS). According to the Glasgow coma scale, the severity of the disorder is
determined by the following scores: normal condition-15 points, mild impairment-12-14 points,
average impairment-8-11 points, severe impairment - < 7 points. The main indicator for
assessing the severity of TBI on GCS was the depression of the level of wakefulness.

Native computed tomography studies were performed on the Aquilion 16 Model TSX-
101A computer tomograph of Toshiba (Japan). The studies were carried out on admission.
Tomograms were used to assess the condition of the skull bones, soft tissues of the head,
epidural, subdural, subarachnoid spaces and ventricular system. The data obtained were
compared with the results of examination, traditional x-ray examination of the skull and
neurological status. Tomograms assessed the main characteristics of TBI-the integrity of the
skull bones (presence or absence of fractures), the density of brain matter, the state of the
ventricular system of the brain, the presence and characteristics of intracranial hemorrhages,
localization of the focus of brain injury relative to the sagittal plane.

The study was carried out in accordance with the principles of the Helsinki Declaration.

Research results and their discussion. The victims were identified a variety of brain
damage. The most common lesion was a concussion (36.7 per cent). The bruising rate was
33.3%. A fairly high percentage were fractures-28.9%. In 23 (25.6%) victims, different
combinations of types of TBI were simultaneously observed: bruise and compression by
hematoma (10), bruise and subarachnoid hemorrhage (4), diffuse axonal injury and contusion
(6), brain contusion with compression by hematoma and subarachnoid hemorrhage (3). Studies
have shown that people with TBI as a result of an accident (n=54) were most often bruised-26
(48.1%) victims and concussion - 15 (27.8%). Those who received TBI as a result of a fall
(n=29) were more likely to have fractures - 16 (55.2%) and mixed injuries - 11 (37.9%).
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Bruises (n=30) (contusions) and concussions (n=33) of mild degree were detected
respectively in 13 (43.3%) and 26(78.8%) patients, medium degree - in 15 (50.0%) and 6
(18.2%) and severe degree in 2 (6.7%) and 1(3.03%) victim. Linear fractures were diagnosed in
26 (28.80%) patients.

The study of damage types by GCS showed that individuals with single damage had a
significantly higher average level of GCS than patients with mixed injuries.

A comparative analysis of the mean values of GCS showed that in patients with mixed
lesions compared to single this indicator was statically significantly lower-by 24.1% (p<0.05).
The average GCS score in patients with single lesion who were also diagnosed with fractures
was 7.35+1.46 points, which was lower by 43.0% (p<0.01) and 24.9% (p<0.05), respectively,
compared with single and mixed lesions. The lowest average scores were observed in patients
with mixed injuries in combination with fractures - 6.42+1.33, which was lower on average in
patients with single damage and fractures by 12.7%, and in comparison with single and mixed
lesions by 50.2% (p<0.01)and 34.4% (p<0.05), respectively.

The study showed that 39 (43.3%) were diagnosed with mild TBI, i.e. scores on GCS
ranged from 12 to 14 points (average score - 13.14+0.84). The average degree of TBI was
observed in 40 (44.4%) patients, the indicators for GCS varied from 8 to 11 points (average score
- 9.2+1.28) and severe TBI - in 11 (12.2%), in whom the indicators for GCS ranged from 7 to 5
points (average score - 6.36+1.27).

Based on the study, it was found that the main causes of TBI were road accidents
(60.0%) and falls (32.2%). The most frequent were concussions in 33 patients and bruises in 30
patients. 26 victims suffered linear fractures.

Computed tomography is currently the main method of assessing patients with acute TBI.
An important factor is the baseline GCS. Low GCS scores were found in combination with
severe TBI. Victims with TBI and low GCS scores are more susceptible to devastating effects
and tend to hemodynamic instability.

Victims with mixed injuries and fractures had a low score on the Glasgow coma scale,
compared to patients diagnosed with a single lesion and fracture. Therefore, the more severe the
TBI, the more reduced the level of scores on GCS. Classification of severity of craniocerebral
injuries as light, moderate or severe, is carried out according to the scores of GCS.

Patients with mixed trauma had an average score of 9.78+1.65, with mixed trauma with
fractures-6.42+1.03, with single trauma-12.89+1.84, with single trauma with fracture -7.35+1.46.

Thus, an initial assessment of the patient with TBI should include information about the
accident, the GCS and CT scan. This is necessary to determine the cause of the injury, the
intensity of the impact, the presence of neurological symptoms, seizures and, in particular, to
document any loss of consciousness, the time elapsed between the accident and the examination,
the presence of vomiting and seizures. CT is one of the most important methods for early
diagnosis of damage in acute TBI.
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Acute severe pancreatitis (according to the international classification of acute
pancreatitis Atlanta 1992, 2012) [1, 4, 9] occupies the third place among acute surgical diseases
of the abdomen, which makes up 12.5% of all acute surgical abdominal pathologies [6]. In the
structure of emergency surgical diseases of the abdominal cavity in Moscow hospitals in 2012,
the share of acute pancreatitis was second only to acute appendicitis and approached 25.0% [1].
According to general surgical departments in the Russian Federation, the overall mortality in
acute pancreatitis (including its mild form) remains at the level of 20.8%, and in severe form it
reaches 55% [3, 6]. Among the causes of death in patients with severe acute pancreatitis,
infectious complications account for 80% [1, 2]. This is mainly due to the development of severe
purulent necrotic processes in the parapancreatic tissue, which do not tend to delimit, sepsis, the
development of intestinal and pancreatic fistula, the progression of multiple organ failure [2, 5,
7]. Currently, the role of minimally invasive surgical technologies, which are an important
component of the complex treatment of infected pancreatic necrosis, is increasing [1, 6, 7, 8, 10].
They can reduce the effects of surgical stress of open interventions, stabilize the condition of
patients and thereby delay the radical open surgical intervention and perform it at a more
favorable time for the patient. Minimally invasive interventions can be the final method of
treatment [1, 6, 7, 8, 10].

Purpose of the study. Improvement of treatment results for acute severe pancreatitis
complicated by infected pancreatic necrosis and retroperitoneonecrosis.

Materials and methods. On the basis of the city clinical hospital N3 in the period from
2010 to 2015 a retrospective controlled study was performed in which patients from a surgical
hospital diagnosed with acute pancreatitis participated. A total of 74 patients were admitted
during the indicated period.

Exclusion criteria: mild form of AP - 19 patients, patients with acute necrotizing
pancreatitis , who died in the early phase of the disease, - 4 patients. Patients with acute non-
biliary (5 patients) and postoperative pancreatitis (1 patient), uninfected pseudocyst (2 patients).

Inclusion criteria: patients diagnosed with acute severe pancreatitis, infected pancreatic
necrosis, associated with pathology of the biliary tract.

Patients who met the inclusion and exclusion criteria (43 people) were randomly divided
(by the coin method) into two groups — the study group (21 people) and the comparison group
(22 people). Patients of both groups received basic therapy: pain management, intense hydration,
suppression of the external secretion of the pancreas, anti-enzyme and antibacterial therapy.

In patients of the study group, minimally invasive interventions were performed using
our proposed multi-purpose drainage and a device for retroperitoneoscopy. Patients of the
comparison group performed open laparotomy with program relaparotomy and lumbotomy,
open drainage of the abdominal cavity and retroperitoneal tissue. We have proposed a minimally
invasive modified method for the surgical treatment of infected pancreatic necrosis with video-
assisted laparoscopy, bursomentoscopy and retroperitoneoscopy with drainage of purulent
cavities. In this case, a number of original materials and devices are used: multifunctional
fenestrated large-diameter drainages and an original four-channel device for retroperitoneoscopy.

The technique of videoassisted laparoscopy, bursomentoscopy and retroperitoneoscopy
with cavitation of purulent cavities of the abdominal cavity, retrogastric space, retroperitoneal
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tissue: Laparoscopy is performed according to standard techniques. An audit of the abdominal
organs is carried out, purulent exudate is evacuated from its places of accumulation. The
following are the debridement of the subhepatic and / or subphrenic abscesses. Then, the
opening of the retrogastric space through the gastrocolic ligament or through the small omentum
at the site of greatest bulging and examination of the pancreas are performed. Purulent exudate
and fibrin are removed. In the presence of formed, free-lying dense tissue sequestration,
necrsecvestrectomy is necessary. After the remove of fibrinous tissue, followed by repeated
washing of the abdominal cavity and retrogastric space with an antiseptic (0.5% chlorhexidine
solution). In the presence of massive, tightly fixed planar fibrinous overlays, we use
transcavalinal cavitation of the abdominal cavity. The composition of the antiseptic fluid is
introduced with proteolytic enzymes (trypsin, chymopsin, ronidase), which contribute to more
rapid fragmentation of necrotic tissues and fibrinous deposits. Then, through punctures of the
abdominal wall with trocars with a diameter of 20 mm, a multipurpose fenestrated drainage
made by us with the presence of a special “working window” of 12x30 mm in size for
subsequent dynamic therapeutic burso-omentoscopy is supplied to the anterior pancreas. For
several spurs of purulent cavities, “branches” of drainage are designed in the form of tubes with
holes. A similar drainage is supplied to the pancreas parallel to the first in the opposite direction.
Four perforated ends of the drains are placed in the spurs of the purulent cavity, subhepatic and
subphrenic spaces as necessary. The proximal ends of the drains are discharged through
punctures in the projections of the sloping places of the left and right side of the abdomen. After
that, through individual punctures with a diameter of 1 cm, we introduce into the abdominal wall
the three metal sleeves proposed by us for the subsequent dynamic relaparoscopy.

In infected pancreatic necrosis, a partial, and often complete purulent fusion of the
pancreas occurs with the formation of an extensive purulent-necrotic process (phlegmon) of the
bursa omentalis, parapancreatic and retroperitoneal tissue. In such situations, a drainage of the
retroperitoneal phlegmon through the lumbar access is necessary. A mini-lumbotomy incision is
made with a length of not more than 4 cm in the left and / or right lumbar region, at the point
between the posterior and middle axillary lines. Through it, a device is introduced into the
purulent cavity for retroperitoneoscopy and debridement of retroperitoneal spacer. This
retroperitoneoscope designed by us has 2 wide working channels with a diameter of 20 mm and
2 channels of a smaller diameter. One wide channel is intended for video monitoring with a
laparoscope or choledochoscope inserted into it. The second wide channel is instrumental.
Channels of smaller diameter are used to supply antiseptic solutions. Under the control of a
laparoscope, the posterior surface of the pancreas and its surrounding tissue are examined, pus,
and dense tissue sequestration are removed. In the process of opening the parapancreatic space
from the side of the abdominal cavity and parapancreatic purulent cavities from the side of the
lumbar accesses, we try to create a single wide purulent cavity with the outflow of pus through
the lumbar incision. In conclusion, surgical intervention through the instrumental channel of the
retroperitoneoscope in the purulent cavity of the retroperitoneal parapancreatic tissue and to the
posterior surface of the pancreas is provided with constant multi-purpose fenestrated drainage. A
retroperitoneoscope is removed. Drainage is fixed by ligatures to the skin. Due to its wide
channel with a diameter of 20 or 30 mm, the presence of an extensive “working” window located
in the purulent cavity, in the stuffing bag, in retroperitoneal fiber, multi-purpose drainages
provide the possibility of daily cavitation of purulent cavities. The manipulation is almost
painless and is carried out without the use of anesthesia. In addition, their design features
contribute to the unimpeded outflow of exudate, pus and tissue sequestration from deep spaces.
The width of the drainage canal, the shape eliminates deformation, kinks and displacement of the
tube, excludes the rapid narrowing and scarring of the wound course, provides the conditions for
the subsequent evacuation of pus and necrosis after removal of the drains. For more effective
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removal of dense necrotic and purulent masses from the retroperitoneal space in the
postoperative period, we use overdrainage cavitation. In case of destructive pancreatitis
complicated by widespread purulent peritonitis, in parallel with rehabilitation video-assisted
bursomentoscopy and retroperitoneoscopy, we perform dynamic therapeutic laparoscopy with
cavitation of the abdominal cavity through special drainages.

Results and discussion. In patients who underwent treatment with open debridement
relaparotomy, the incidence of postoperative complications was 73.8%. The number of
relaparotomies in one patient is on average 7, the mortality rate is 54.7%. In the group of patients
who used the minimally invasive technique, it was possible to reduce the number of
complications to 31.7%, mortality to 17.5%, the number of relaparotomies in one patient - 1-2,
the economic cost of treating one patient minimized. The use of minimally invasive interventions
for infected pancreatic necrosis reduced the length of hospital stay of patients by 1.54 times
compared with open surgery methods. A feature of our proposed technique is that all medical
procedures in the abdominal cavity, bursa omentalis, retroperitoneal space are minimally
invasive. Visual inspection is carried out. Manipulation is performed sparingly in relation to the
pancreas and surrounding tissues. Soft, flexible PVVC or silicone tubes are used, while trying not
to touch the surface of the gland, we perform manipulations in the washing antiseptic dialysate
and through it we act on the tissue of the inflamed gland and its surrounding organs and tissues
through ultrasound. Such a technique compares favorably with traditional open interventions, in
which during reorganization relaparotomies and dressings, manipulations are performed that
injure not only the skin, subcutaneous tissue, muscles along the postoperative wound, but also
the pancreas itself and the blood vessels surrounding it.

Conclusions

1. The use of minimally invasive interventions for infected pancreatic necrosis
reduced the length of hospital stay of patients by 1.54 times compared with open surgery
methods.

2. Minimally invasive interventions reduced the number of postoperative
complications in infected pancreatic necrosis, retroperitoneonecrosis from 73.8% + 6.8% to 31.7
+ 7.1%, mortality from 54.7% % 7.8% to 17.5 £ 7.0%.
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Abstract

Currently, there is information about the relationship between polycystic ovary syndrome
(PCOS) and thyroid pathology [1, 2].

In the development of PCOS, various extragenital diseases play an important role, and in
the region of chronic iodine deficiency — thyroid pathology [2,3].

In this regard, it remains urgent to further study the combination of ovarian
hyperandrogenism with thyroid pathology, which leads to deterioration of reproductive health
and reduced fertility. A comprehensive description of this problem will help to fully study the
pathogenesis of PCOS in modern conditions [2, 4].

Key words: polycystic ovary syndrome, hypothyroidism, iodine deficiency, history.

The aim is to assess the clinical and anamnestic characteristics of women with PCOS
and thyroid dysfunction living in the region of chronic iodine deficiency.

Material and Methods. The results of the examination of 100 patients with PCOS and
20 healthy women of the control group were analyzed. Patients in the study were selected by
open cohort method as they were directly treated. The first group included 60 patients with
PCOS alone, the second group included 40 patients with PCOS and associated hypothyroidism.
Diagnostic criteria in PCOS patients were: various disorders of menstrual function, endocrine
infertility, the presence of hirsutism, clinical and/or biochemical manifestations of
hyperandrogenism, echographic signs of polycystic ovaries. The severity of hirsutism was
assessed on the Ferriman-Galvey scale.

Results. It was revealed that the majority of patients, both the main and control groups
were women of active reproductive age from 18 to 34 years: 51 (85.0%) - in the first group, 33
(82.5%) — in the second and 18 (90.0%) - in the control group. In General, overweight and
obesity were more common in patients with PCOS than in women in the control group (p<0.05).
The study of marital status showed that 75.0% (n=15) of women in the control group, 71.7%
(n=43) of the first and 72.5% (n=29) of the second group were married. 5 (25.0%) women of the
control group, 17 (28.3%) patients of the first and 11 (27.5%) patients of the second group were
unmarried. When determining the place of residence, it was found that among all patients in the
city of Sheki lived 34 (56.7%) women of the first group, 14 (35.0%) - the second and 7 (35.0%)
— the control group. In the countryside— 26 (43,3%), 26 (65,0%) and 13 (65.0%) women,
respectively.

Analysis of the causes of reproductive dysfunction showed that 38 (63.3%) patients of
the first and 30 (75.0%) - the second group had infertility associated with endocrine factor.
Primary infertility was indicated by 26 (43.3%) and 6 (15.0%) women, secondary infertility was
indicated by 12 (20.0%) and 24 (60.0%) patients of the first and second observation groups,
respectively. In the control group, there were no indications of a complicated gynecological
history on the part of patients (p<0.05). In the analysis of menstrual function, it was found that all
women with PCOS menstrual cycle was not regular, there were violations of the type of
oligomenorrhea (p<0.05). In women of the control group, the menstrual cycle was regular,
without disorders.

Thus, taking into account the regional factor of chronic iodine deficiency, it was
established that patients with PCOS and thyroid pathology had certain clinical and anamnestic
features. The combined course of PCOS with hypothyroidism is observed with the greatest
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androgenization. In women with PCOS and thyroid pathology, hyperandrogenism and obesity
are more marked. In turn, a burdened history of hypothyroidism causes various polycystic
ovarian changes.

Conclusion. In women with PCOS with combined pathology, a burdened somatic and
obstetric-gynecological history is characteristic.
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Introduction. Implantation of intraocular lens (IOLs) is one of the most common
operations in oftalmology. Nevertheless, the problem of exudative-inflammatory reactions
(EVR) of the eye that occur after cataract surgery is still relevant. From 3.1% to 13% patients
developed this complication [1]. The period of t of EVR occurance varies from several days to a
month or more after surgery. The most severe manifestation is endophthalmitis, which can result
in removal of the eye [4]. Prediction of the course and outcome of EVR is difficult, therefore,
the search for laboratory markers that allow this to be done seems quite relevant. These tests
include various markers of inflammation and endothelial disfunction, as well as autoantibody
levels [2,3,5].

The purpose of this study was to examine laboratory markers characteristic of various
types of EVR in case of pseudophakia.

Material and methods. The study included 26 patients (10 men and 16 women) aged 17
to 75 years with an EVR that developed after phacoemulsification followed by implantation of
an IOL. Laboratory studies were performed twice (on the 2-3 day after admission to the hospital
and before discharg)e and included determination of the level of antibodies to double-stranded
DNA (anti-DNA), soluble adhesion molecules (sSICAM-1, sVCAM-1) and neopterin. The follo-
up period was 6 months. We used test systems from IBL (Austria), Orgentec (Germany), Bender
MedSystems (Austria)

Results. EVR occurred in all patients at different times after surgery (from 2 to 14 days).
The severity of EVR distribution was as follows: 1l degree - 12 patients (46,1%), Ill degree -11
patients (42,3%), I'Y degree - 3 patients (11,3%).

The initial levels anti-DNA was increased in 14 (53,8%) patients, neopterin in 11
(42,3%), SICAM-1 in 3 (11,5%), SVCAM-1 in 5 (19,2%). No correlations with the timing of the
development of EVR and its severity were revealed. There was a large scatter of individual
indicators.

Monitoring of these indicators demonstrated, that normalization of anti-DNA levels
occurred in 9 patients, while in 5 it significantly decreased compared to the initial level. At the
same time, in 1 patient with severe postoperative endophthalmitis, this indicator increased even
more. This fact may be due to increased apoptosis.
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In 6 patients neopterin levels decreased to normal ranges but in 2 cases it remained
elevated. It should be noted that in 1 patient this indicator before discharge from the hospital
increased significantly compared to the initial normal value, although the course of the disease
was favorable and no complications and relapses were noted later.

Patient monitoring revealed the following. In 1 patient with endophthalmitis, the most
unfavorable outcome was eye removal. At the same time, he also had the highest initial level of
SVCAM-1 (3472 ng / ml), a high level of neopterin (20.6 nmol / L), both of which rapidly
increased. The second patient with endophthalmitis had an initially high level of anti-DNA;
before discharge, it increased by almost 5 times, but the remaining indicators practically did not
exceed normal values. The course of the disease was protracted, but in the end, the outcome was
favorable. Finally, in the third patient, admission showed rather high levels of antibodies to
nDNA (93.5 U / ml) and neopterin (27.7 ng / ml), but by the end of treatment they returned to
normal, which coincided with positive clinical dynamics. No further relapses were noted. Vision
loss as the outcome of acute uveitis was associated with a high level of SICAM-1 (610 ng/ ml), a
moderate increase in neopterin and antibodies to NDNA upon admission. At the same time, a
moderate increase in the level of sWVCAM-1 was noted in the dynamics. Finally, we observed t
the case when a patient with acute uveitis, normal and favorable course of the postoperative
period after 1.5 months developed severe endophthalmitis, requiring repeated hospitalization and
prolonged drug therapy.
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Abstract

The problematic Internet use (PIU) is becoming a global medical problem. In view of the
high rate of comorbidity of PIU with personality disorders (PD), there is a need for a clinical and
psychopathological analysis of the dynamics of PIU in patients with PD against the background
of ongoing therapy. The aim of the study was to study the dynamics of PIU in patients with PD
over a 2-year follow-up taking into account the treatment. The object of the study was 43 males
with PD and seeking medical help from the ANO NPC MRSN in connection with excessive use
of the Internet. Within the framework of the clinical and psychopathological method, 3 PIU
options were identified: Internet addiction, Internet coping - strategy for decompression and PD
reactions, personality development according to the type of “digital autization”. Against the
background of psychotherapeutic and psychopharmacological treatment, after 6 months there
was an improvement in social functioning according to the GAF scale for all three PIU variants.
After 6 months, 26 people continued the therapy. According to one-year follow-up data, the
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following variants of PIU dynamics were observed - with Internet addiction: 1) Reduction of
addictive symptoms with satisfactory compensation of PD 2) Relief of dependence on the
background of partial compensation of RL 3) Relapse on the background of decompensation of
PD 4) Autochthonous relapse; with Internet coping strategies for decompensations and reactions
of PD: 1) Stopping the use of the Internet as coping due to the development of more adaptive
coping mechanisms for stress 2) A significant reduction in the use of the Internet as coping due
to the long-term compensation of PD 3) Continued implementation of Internet coping -
strategies; when developing a personality like “digital autization: 1) Leaving the digital
environment as the only place for social identification with the development of adaptive
strategies for social functioning 2) Prolongation of development with the formation of a state
close to the Hikikomori phenomenon.

Keywords: problematic Internet use, clinical dynamics, follow-up, personality disorders,
Internet addiction, coping, digital autization, decompensation, reaction

Introduction. In recent years, Internet access has become almost ubiquitous, ultimately
improving the quality of life associated with communication, education, business, recreation, and
many other aspects. [1] Along with the positive opportunities provided by the global network,
researchers are increasingly focused on the negative consequences of Internet use [2]. The term
problematic Internet use (P1U) has been known since 1995 and is attracting public attention as a
new mental disorder [3-5]. PIU is characterized by poor self-control regarding Internet use,
which leads to problems in school, work, family life, and other areas of social functioning [6-9].
Scientific synonyms of PIU are such terms as "Internet addiction”, "compulsive Internet use",
"pathological Internet use™ [10]. PIU has the status of behavioral dependence, with the
dependence on computer games as the most important subtype of PIU was included in section IlI
of the DSM-5 [11]. The epidemiological indicator of PIU among adults is estimated from 4.0 to
6.2% [12-14], among adolescents-6.0% [15].

PIU is a serious public mental health problem worldwide, and especially among young
users [16]. Adolescents are particularly vulnerable to the emergence of Internet-dependent
behavior, and are the subgroup of the population most exposed to the negative impact of the
global network [17]. Researchers emphasize the criterion of heterogeneity of PIU, so Davis
(2001) presented cognitive behavioral PIU model involving distinction between generalized
problematic Internet use and specific subtypes of PIU [18]. PIU has a close association with
attention deficit hyperactivity disorder, depression, anxiety, sleep disorders, impulsive control
disorder and drug addiction [19-23]. An important clinical and social significance is the problem
of comorbidity associated with personality disorders (PD), due to the high incidence of the latter
(10.6%) [24]. According to foreign researchers, the comorbidity rate between PIU and PD is
estimated from 10.3 to 42.0% [25,26].

For PIU therapy, 3 main directions of therapeutic interventions are proposed: 1)
Psychopharmacotherapy [27,28]; 2) psychotherapeutic correction [29-32] 3) Combination of
psychotherapeutic techniques and drugs [33,34]. Despite the latter, the clinical dynamics of PIU
in patients with PD observed against the background of therapeutic interventions has not been
studied.

Aim of research. Study of the clinical dynamics of problem Internet use in patients with
personality disorders taking into account therapeutic interventions

Material and methods. We examined 43 male patients (average age 19.6+1.8 years)
with PD seeking medical care in ANO INPC MSRN due to complaints of excessive use of the
world network. PD verification was carried out on the basis of appropriate diagnostic markers
ICD-10 and additional use of diagnostic test RL Dvorshchenko V. P. The typological structure of
PD among the subjects was as follows: in 19 cases (44.2%) there was schizoid PD, in 10 cases
(23.3%) — infantile PD, in 8 cases (18.6%) — avoiding PD and in 6 cases (14.0%) emotionally
unstable PD of impulsive type. The diagnosis of PIU was carried out by means of a clinical-
psychopathological method using universal diagnostic criteria of addiction according to Griffiths
M. (1996), as well as auxiliary application of the Chen scale of Internet addiction (CIAS).
Evaluation of the effectiveness of therapeutic interventions was carried out using the scale of
social functioning GAF. The initial processing of the obtained data was carried out using
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descriptive statistics. The Mann-Whitney U-test was used to compare psychometric differences
in the values of GAF and CIAS scales in the studied cohort of patients before and after therapy.
Statistical analysis was carried out through the program STATISTICA V. 10.

Results. When applying clinical psychopathological analysis among the examined
contingent, 3 clinical types of PIU were verified: 1) Internet addiction (I1A) (n=18) 2) Internet
coping strategy in decompensation and reactions of PD (n=12) 3) specific personality
development according to the type of "digital autism™ (n=13). In IA, excessive use of the Internet
implied the presence of a full-fledged addictive symptom complex. In the case of the Internet
coping strategy, the world wide web was used intensively but sporadically to compensate for
affective disorders within the framework of psychopathic decompensations and reactions. At the
same time, the strategy of avoiding reality was used in isolation from other components of the
addictive symptom complex, which distinguished the Internet coping strategy from IA. In the
case of personality development according to the type of "digital autism”, a deep deformation of
the cognitive — affective — behavioral motivational vector with the formation of a life style
leading to social isolation and close in content to the Japanese phenomenon of "Hikikomori™ was
observed.

Among patients with 1A, schizoid personality disorder was more often observed - 7 cases
(38.9%), in the group of patients using the Internet as coping for decompensations and reactions
of PD, infantile and schizoid PD prevailed - 5 cases each (41.7%). Schizoids (8 cases (61,5%))
also showed superior representation in patients with personality development, such as "digital
autization" (table 1).

Table 1

The ratio of the clinical variant of PIU and the type of PD among treated patients

Clinical variant of PIU Type of PD Number of cases (abs. /%)
Avoiding 3(16,7%)
Schizoid 7(38,9%)
1A Emotionally unstable, impulsive 3(16,7%)

type

Infantile 5(27,8%)
Internet coping - strategy for Avoiding 2(16,7%)
decompensations and Schizoid 5(41,7%)
reactions of PD Infantile 5(41,7%)
Personality development Avoiding 3(23,1%)
according to the type of Schizoid 8(61,5%)
Digital Autition Hysteroid 2(15.4%)

Taking into account the indicated 3 — component clinical typology of PIU in patients with
PD, complex therapy programs were developed, including psychotherapeutic and
psychopharmacological blocks (table 2).
Table 2
Structure of complex treatment programs for patients with PIU and PD

Clinical variant of PIU
Internet coping strategy in Development of
Component of the 1A decom : personality on the
pensations and A
treatment program reactions of PD type of' Digital
autism»
Motivational interviewing | Motivational interviewing + Motivational
Psychotherapy + CBT for PD + CBT for CBT for PD + CBT interviewing + CBT
1A components for |1A for PD + CBT for IA
Periciazine up to 8 mg /
Valproate sodium up to day., Thioridazine up to 75 Fluancsol up to 10
500 mg/day., Periciazine mg / day., mg/day., Periciazine
Psychopharmacotherapy up to 5 mg / day., Teralijen up to 15 mg/day., up to 4 mg / day.,
Thioridazine up to 75 mg / Fluvoxamine up to 150 Thioridazine up to 30
day. mg/day., Sertraline up to mg/day.
150 mg/day.
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It was noted significantly significant (UEmp = 0; UCr = 25, p<0.01) reduction of the
CIAS as scale in the group of patients with [A before (mean 76.8+£9.8 points) and after (mean
35.5+6.2 points) therapy (fig.1).
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m CIAS 0 weeks' m CIAS 24 weeks'

Figure 1. Dynamics of the average score CIAS scale in the group of patients with IA before and after treatment

There was a statistically significant improvement in social functioning in all 3 groups. In
the group of patients with if, the average value of the GAF scale before and after treatment was
48.1+7.1 and 67.3+4.1 points, respectively (UEmp = 0.5, UCr = 25, p<0.01), in the group of
patients with Internet coping strategy 54.6+11.6 and 73.5+3.4 points, respectively (UEmp = 0.5,
UCr = 19, p<0.01), in the group with personality development by type of digital autism -
43.148.0 and 48.4+9.7 points, respectively (UEmp = 3.5, UCr = 25, p<0.01). Improvement of
social functioning was noted in the overall sample — 48.4+9.7 points before therapy and 69.2+6.2
points after therapy (UEmp = 70.5, UCr= 338, p<0.01) (fig.2).
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Figure 2. Dynamics of the average score of the GAF scale depending on the clinical variant of PIU in patients before
and after treatment
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After the main 6 — month course of therapy, 26 people (60.5%) continued dynamic
catamnestic monitoring and treatment. Among them, 11 patients (42.3%) with 1A, 8 patients
(30.8%) used the Internet as a coping strategy for decompensation and reactions of PD and 7
patients (26.9%) had personality development according to the type of "digital autism".

The average period of catamnesis was 1.6+£0.3 years. Therapeutic support was carried out
in the form of booster sessions held 1 time in 3 months. If necessary, the issue of
psychopharmacological support was discussed. The latter for patients with 1A included sodium
valproate + periciazine/thioridazine. Patients using the Internet as a coping strategy for
decompensation and reactions of PD were recommended a combination of periciazine /
thioridazine + Selective serotonin reuptake inhibitors and / or teralijen, patients with personality
development of the type of "digital autism" - fluanksol and/or periciazine / thioridazine.

Taking into account the specific clinical and psychopathological interaction of PIU and
PD within the framework of 2 — year catamnestic monitoring, various variants of the dynamics
of problematic Internet use were determined. In IA, they were as follows: 1) Reduction of
addictive symptoms with satisfactory compensation of PD -5 cases (45.5%); 2) relaxation of
dependence on the background of partial compensation of PD-2 cases (18.2%) 3) Relapse on the
background of decompensation of PD - 1 case (9.1%) 4) Autochthonous relapse-3 cases (27.3%)
(table 2)

Table 2
Dynamics of PIU in the variant of IA according to the 2 — year catamnestic monitoring

. . Number of clinical cases
Options dynamics 1A abs, %
Reduction of addictive symptoms with satisfactory compensation of PD 5 45,5
Relaxation of dependence on the background of partial compensation of PD 2 18,2
Relapse on the background of decompensation of PD 1 9,1
Autochthonous relapse 3 27,3

In the case of using the Internet as a coping strategy, the following variants were
observed: 1) Cessation of excessive use of the Internet as a coping due to the development of
more adaptive mechanisms of coping with stress - 4 cases (50.0%) 2) Significant frequency
reduction in the use of the Internet as a coping due to prolonged compensation of PD - 2 cases
(25.0%) 3) Continuation of the implementation of this coping strategy — 2 cases (25.0%) (table
3).

Table 3
Dynamics of PIU in the variant of coping strategies in decompensation and reactions of PD

Dynamics of coping strategy in the form of excessive use of the Internet in Number of clinical
decompensations and reactions of PD T cases
Ending the excessive use of the Internet as coping in connection with the development 4 0.0
of more adaptive mechanisms of coping with stress ’
A significant decrease in the frequency of Internet use as a coping due to long-term 5 50
compensation of PD '
Continued implementation of the Internet coping strategy 2 5,0

In the development of RL type "digital autism™ there were such clinical options as: 1)
Exit from the digital environment as the only place of social identification with the development
of adaptive strategies of social functioning in real society 2) Prolongation of development with
the formation of a state in its content close to the Asian phenomenon "Hikikomori", implying a
complete rejection of real social life with the use of digital devices to ensure minimal life needsin
the development of RL type "digital autism" there were such clinical options as: 1) Exit from the
digital environment as the only place of social identification with the development of adaptive
strategies of social functioning in real society 2) Prolongation of development with the formation
of a state in its content close to the Asian phenomenon "Hikikomori*, implying a complete
rejection of real social life with the use of digital devices to ensure minimal life needs (Table 4).
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Table 4
Dynamics of PIU in the variant of personality development according to the type of «digital
autismy
Dynamics of personality development by the type of " Digital autism» Num’zzg of clinical cass;)
Exit from the digital environment as the only place of social identification
with the development of adaptive strategies of social functioning in real 4 57,1
society
Prolongation of development with the formation of a state close to the
ore . 3 42,9

phenomenon of "Hikikomori»

Conclusion. According to the results of the analysis of 2-year catamnestic follow-up, the

overall positive dynamics of PIU was observed in 17 patients (65.4%)). Despite this positive
trend, further research is needed to develop and test highly effective regimens for complex
therapy of problematic Internet use in patients with personality disorders. Such work will have a
significant role in improving the quality of life and increase the social adaptability of
pathological Internet users.
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Abstract

The effect of complete social deprivation in the critical periods of early postnatal
ontogenesis on adult behavior in Wag/Rij rats with a genetic predisposition to the absence
epilepsy was studied. It was found that a 3-hour daily social isolation of rat pups from the mother
and siblings in early postnatal ontogenesis affects the exploratory behavior and learning
conditioned response in adulthood. Adult rats behavior was tested in the elevated plus-maze, the
open field and during the learning of two-way active avoidance in the “shuttle box”. The effect
of social deprivation depends on the social period of ontogeny. The isolation in the second week
of postnatal life (from 9th to 15th day) led to an increase in emotional reactivity to a new
environment, an increase in exploratory behavior in a threatening space of the elevated plus-
maze, and an increase in the ability to learn a conditioned response. The isolation in the third
week of life (from 16th to 22nd day) led to a more pronounced increase in locomotor and
exploratory activity in a potentially dangerous open space of the elevated plus-maze and the open
field, without causing changes in anxiety and the ability to learn a conditioned response. Thus,
the second and third weeks of postnatal ontogeny are characterized by different sensitivity to
social influences for subsequent development of exploratory behavior and learning ability.

PazBuTne HOBOPOXKIEHHOTO M (POPMHUPOBAHUE €O MOBEACHNS B 3HAUUTEIHLHON CTENEHU
3aBHCUT OT coumanbHOU cpenbl [Pryce, Feldon, 2003; Curley J.P. et al, 2011]. B pannem
MOCTHATAJIbHOM OHTOT€HE3e HanboJee 3HaYMMble UCTOYHUKU BHJIOCTIEIIM(PUUECKUX CEHCOPHBIX
CUTHAJIOB — 3T0 MaTh M cuOmmHTH [[lnmenosa A.1O., Paesckumii B.B., 2016; IlIumenosa A.1O.,
Paesckuii B.B., 2018; [Iumenosa A.1O., Paecsckuii B.B., 2019, Friedman E. et al., 2006; Tang
A.C. et al, 2014]. DOnureHermueckoe BIMSHHUE COLMAIBHBIX (AKTOPOB Ha pa3BUTHUE
HOBOPOXKJIEHHOT'O 3aBUCUT OT mnepuona oHtoreHesa [[lumenosa A. 1O., Paesckuii B.B., 2009;
[[umenosa A.YO., Paeckuit B.B., 2019]. Tak, y kpbIC B IEpBYIO HEJEIIO )KU3HU JABUTATEIIbHAS
AKTUBHOCTb JIETEHBIIIEH CHUKEHA, U B 3TOT MEPUO/] )KU3HU aKTUBHOE COIIMATIBHOE MOBE/ICHUE Y
HUX TIPOSBJISIETCS MPEUMYIIECTBEHHO B KOHTAKT€ C MaTephl0 BO BpeMs COCaHUS U
BbUTM3bIBaHUA. C 9-ro OHS KU3HM YBEIMUYMBACTCS YPOBEHb COLMAIBHBIX KOMMYHHMKAalMi B
rHe3/Ie, HAUMHAETCsl Pa3BUTHE B3aMMHOT'O TPYMUHIa U UTPOBBIX PEaKIUi MEXIy CHOIMHIaMu,
coIpoBOXKAaroIIeecs (POPMUPOBAHUEM IIEICHAPABICHHBIX JBWKEHUH BuOpucc («whiskingy)
[Grant R.A., 2012; Pellis S.M., Pellis V.C., 1997]. M3meHenue conuanbHOI Cpefbl B 3TOT
NEepUoJl MOXKET ObITh 0o0j€e KPUTHUHBIM JUIsI TOCIEAYIOUIMX IPOLECCOB pPa3BUTUS T10
CpPaBHEHHMIO C BO3JCHCTBUEM B TEpBbIE JIHU IOCTHATAIbHOTO OHTOreHe3a. [lokazaHo, 4TO
HapylIeHue Buoctenupudeckor addeperranuu myreM ynaieHus BuOpucce ¢ 9-ro mo 20-it nau
YKM3HU OKa3bIBaeT 0osiee CUIIbHOE BIMSHUE HA CHHXPOHHOCTD PAa3BUTHSI PAHHUX MOBEAEHUYECKHX
peakuuii o CpaBHEHUIO C AenpuBanuen co 2-ro A xus3nu [[lumenosa A. 1O., Paesckuii B.B.,
2009]. bbuto OOHapyXeHO, YTO TpPH BHOPUCCIKTOMHU CO 2-TO JHSA KHM3HU MPOUCXOISAT
NEepecCTPOMKM B CO3PEBAHMM (PYHKIIMOHAIBHBIX CHCTEM IOBEICHYECKHX peakuuii ¢ Ooiee
WHTEHCUBHBIM BKJIFOUEHUEM 3pUTENbHON addepeHTaluu A1 UX CEHCOPHOTO 00ecneueHusl, YTo
MOJKET TPUBOAMTH K KOMITEHcAMK HejocTaTka nHpopmarmu ot Budpuce [[IIumenosa A. 1O.,
Paesckmii B.B., 2009]. Takum o0pa3oMm, mocie Mpo3peBaHus, MPOUCXOASIIETO Y MHTAKTHBIX
KpbICAT B Bo3pacte 15-16 naHeil, 3putenbHas addepeHTanuss MOXKET CTaTh BeAylIlend s
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MHTErpaly GYyHKIMOHAIBHBIX CUCTEM Pa3BUBAIOIINXCS B 3TOT MEPUO]I MOBEICHUYECKUX aKTOB:
CTOEK, T'PyMHHTa, MaHUMYJISATOPHOW AaKTHBHOCTH, COCTABIIIOIIMX OCHOBY COLMAIBHOTO W
UCCIIEI0BATENbCKOr0 noBeieHus. C 3Toro e Bo3pacTa 3HauUMTEIbHO BO3PACTAIOT ABUraTelbHas
aKTMBHOCTh, KOMMYHHUKAIIMA MEXIy cHONMMHramu u urposoe nosenenue [Auger A.P., Olesen
K.M., 2009; Himmler B. T. et al., 2015]. 310 co3maer ocHOBaHME /ISl pa3JeICHUs TIEPUOJIA
COLMANIM3AIlM PAHHETO MOCTHATAJILHOTO OHTOIEHe3a Ha JBa: JI0 OTKpbITUA a3 (9-15 nuu) u
nocne (¢ 16-ro aus xwu3Hu). llenpto pa®oThl OBUIO OIEHHWTH BIMSHHE HEOJArONMpPUATHBIX
COLMANIBHBIX (DAKTOPOB BO BTOPYIO U TPETHIO HENENU PaHHEro MOCTHATAIILHOIO OHTOreHe3a Ha
MOBE/ICHHE U CHOCOOHOCTh K 00yueHuio moroMmcTBa kpbic auHuM WAG/Rij ¢ BpoxneHHON
NPEeIPACIONOKEHHOCTRIO K a0caHC osmwiencud. Mpl  TIpeanojaraeM, YTO H3MEHEHHE
COLIMAILHOW Cpelbl B ceMbe 0co0eill ¢ BPOXKICHHOW MATOJIOTHEH TOJIOBHOIO MO3Ta MOXKET
OKa3bIBaTh MOJIOKUTEIHHOE BO3ACHUCTBIE HA (DOPMUPOBAHKE TIOBEICHUS Y JICTEHBIIICH.

B kauectBe MozenM COLMANBHOW JENpUBAllMM HaMH Obla KCIOJIb30BaHA IOJIHAsS
COLMalIbHAs M30JISILIMS, KOTJIa KaXJOTo JIeTeHbIA COAEp)KaId OTIEIbHO OT Marepu U
cuOIMHIroB. B skcniepuMeHTanbHbIX rpymmnax KpeicsaT auaud WAG/R1j moaBepraiy exxe1HeBHON
M30JISIMM B T€YEHUE 3-X 4acoB: B NepBoil rpymnne ¢ 9-ro no 15-i nens (4 momera), BO BTOpoit
rpynne - ¢ 16-ro mo 22-i1 AeHb MOCTHATaJIbHOIO OHTOreHe3a (5 momMeroB). B xoHTpombHOU
rpymnie NpOBOAWIM TOJBKO OCMOTP KpbICSAT B Bo3pacre 2-Xx U 9-tu aHed (6 momeros). B
Bo3pacTe 27 NHEH KPBICAT OTCAXXHMBAIM OT MAaTepu U Jlajee CoAepXKalld rpymnmnamu mno 3-4
JKUBOTHBIX B KaXaoil kieTke. B Bo3zpacte 2 Mec. TeCTUpOBAIM IOBEICHHE CaMIIOB B
MIPUTIOTHATOM KPECTOOOpa3HOM Ja0HpUHTE, uepe3 2 Hell. — B «OTKPBITOM Tojey. JIBUraTeabHyro
U HCCIE0BATENbCKYI0 aKTUBHOCTh OLIEHMBAIM C MOMOIIBIO BUJCOTPEKUHTA: B MPHUIIOAHATOM
kpectooOpasHom sabupunte ([IKJI) B TeyeHue msATH MUHYT, B «OTKPBHITOM MOJE» B TEUCHHE
necstu MuHYT. [locne 5 mecsueB »xu3HH, Korga y OompimHcTBa Kphic WAG/RIj mosiBisiercst
3aMeTHasl SMUJICTITHYECKasi aKTUBHOCTD, TPOBOAMIIN TECTUPOBAHNE KOTHUTUBHBIX CIIOCOOHOCTEH
nyTeM oOydyeHus ycioBHOMY pediekcy aByctopoHHero usberanus (YP/IU) B uenHowHOMN
Kamepe.

beumn monydensl cnenyromue pesyabratsl. B IIKJI mo OonbIIMHCTBY mokazaTenen
JIBUTaTeIbHOM M BEPTHKAJIbHOW AKTHMBHOCTH B 3aKPHITBIX KOPHIOpPAaX W Ha LEHTPAIbHON
IUIOMIAaIKEe HE OBUIO BBISBICHO OTJIMYMN OKCIEPUMEHTAIBHBIX TPYIIT OT KOHTPOJBHOM.
OOHapy»XeHO TOJBKO CTATHCTHUECKH 3HAYMMOE BIIMSIHUE BO3ICHCTBUS B paHHEM OHTOTEHE3e Ha
JUIMHY TyTH B 3akpbIThIX Kopuaopax (F(2,50) = 4,90, p=0,011) u uucno cBemmuBaHUi C
nentpansHoi miomanku (F(2,50) = 11.17, p=0,0001). Post-hoc ananu3 moka3zan, 4To KPBICHL,
U30JMPOBaHHbBIE € 9-TO JHA, MPOXOAAT OOJbIlee pPAcCTOSHHE B 3aKPBITHIX KOpUAOpax IO
CpaBHEHHIO C Jpyrumu rpymnmamu (tadn. 1). B o0eux skcnepyMMeHTalbHBIX TIpyIIax
Ha0Jr01a710Ch OOJIbIIIEE YHCIIO CBEIIMBAHUMN, YeM B KOHTPOJIbHOM (Tabdm. 1).

Tabn. 1.
Tlokazamenu nogedenus 8 3aKpbImMuiX KOpUOopax u Ha yenmpaivrou niowaoke IKJI kpvic
KOHMPOIbHOU U IKCnepumeHmanvhulx epynn (cpeonee = C.K.O.)

KounTponbnast W3onupoBaHHbIE W3onupoBaHHbIE
IToka3zarenu noBeaeHUs rpynna ¢ 9-ro AHS XU3HU ¢ 16-ro nHs )XKU3HU
n=19 n=15 n=19
JnmmHa myTH B 3aKpBITHIX 1006,6 +208,5
y p 886,6 + 182,0 * p=0,048 818,6 + 133,2
KOPHIOPax, CM @ p = 0,007
Yucio CBemEIBaHI/m u3 8,12+ 2,98 6,59+ 2.76
[EHTPAITLHOM MIJIOMIAIKH (CpenHee 426+1,27 . .
. p =0,0002 p =0,006
32 MUH [TPeOBIBa-HUS B ITOH 30HE)
1,73 +1,03
Uucno akToB rpyMHUHTa 0,89+ 0,99 #p=0018 1,47 £ 1,26
JIOJIS KPBIC C e(eKarusaMu, % 26% 67% 33%
’ & p=0,017
Obosnauenus: * - omauuue om KOHMPOIbHOU 2pynnel, (@ - omauyue om Opyeou

akcnepumenmanvrot epynnwt (ANOVA, post-hoc ananuz, Newman-Keuls test)

# - omuuuue om KOHMpPoLHOU epynnel, mecm Marnna-Yumnu,
& - omnuuue om koHmpoabLHOU pynnsl, two-side mecm cpagnenus 08yx nponopyull
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B OTKpBITBIX KOpUAOpPaxX y KpbIC, U30JMPOBAHHBIX C 9-TO JHA >KU3HHU, CTATUCTUYECKU
3HAQUUMO YBEIMYMBAINUCH CPEAHAA JUIMHA IYTH, NMPOMIEHHOrO BO BpeMs OJHOIO BBIXOJA B
OTKPBITHIA KOPUAOP, IO CPABHEHUIO C KOHTPOJILHOU Tpymioi (Tadum. 2). JIpyrux cTraTHCTUICCKU
3HAQUUMBIX OTJIMYMHA STOH TIpYHNbl OT KOHTPOJBHOH He ObUI0 OOHapyxkeHo. Y KpbIC,
W30JMPOBAHHBIX € 16-TO JHS JKM3HHU, IO CPABHEHHMIO C KOHTPOJBHOM IPYNIOM IPOUCXOIHUIIO
CTaTHCTHYECKA 3HAUYMMOE YBEIMYECHHE OOJBUIMHCTBA IOKA3aTeled MOBENCHUS B OTKPBITBHIX
KOpHMJIOpax: JUIMHBI ITyTH, BPEMEHM IpPeObIBAHUS, MAKCUMAIbHOW CKOPOCTH IEpeMELICHUs,
CpedHeN JUIMHBI IyTH, MIPOMIEHHOIO 32 KaKIbl BBIXOJ B OTKPBITHIM Kopuaop (Tadm. 2), uro
CBUJIETEJILCTBYET O MOBBIIIEHUH UCCIIEI0BATEIbCKON aKTUBHOCTH B OITACHOM IIPOCTPAHCTBE.

Tabn. 2.
Tokasamenu nogedenusi 8 omxpwvimouix kopuoopax ITKJI kpvic kKonmponbHou u
axcnepumerHmanvhvix epynn (cpeonee = C.K.0.)
Iloka3zarenu noBeaeHUs B KouTponbHas Wzommposannkie ¢ 9-10 Wzomuposanusie ¢ 16-
OTKPBITBIX KOPHIOpax rpynna =13 JtHs ku3HU =10 O JIHsI )KHU3HU N=16
232,4+130,8
:i: ) H
Jnuna nytu, cMm 114,9 + 76,7 175,2 + 83,6 *p = 0,006
60,2 +£ 30,4
Bpewms npeOriBanms, ¢ 32,2+219 52,8 £30,0 *p = 0,009
CpenHsis iMHA Y TH, 50.1+29.2 70,0 £ 24,5 72,45 + 30,05
TIPOIIEHHOTO 32 OJWH BBIXOM, CM ’ i * p=0,028 *p=0,046
18,75+ 4,2 22,4+79
:t ) 1 1 H
Vmax, cm/c 16,0+£5,4 *p'=0013

Obo3nauenus: * - omauuue om KOHMpOILHOU epynnvl (mecm Manna-Yumuu)

VY KpbIC, U30JUPOBAHHBIX C 9-TO JTHS KU3HU, TOKA3aTENIM YMOLMOHATIbLHOW PEAKTUBHOCTH
Y TPEBO’KHOCTU B HOBOM OOCTaHOBKE - YHCJIO aKTOB TPYMHHIA U YHMCJIO KPBIC ¢ JieheKalusIMu -
ObUTM CTATUCTUYECKH 3HAYUMO OOJIBIIIE TI0 CPABHEHUIO ¢ KOHTPOJIBbHBIMU KUBOTHBIMU (TalmI. 1).
Bropas sxcnepuMeHTabHas rpyna He OTIMYalach OT KOHTPOJIBHOM TI0 3TUM ITOKa3aTeNIsIM.

Takum oOpazom, um3omsiust ¢ 9-ro mo 15- JHM KU3HM TPUBOAMIA K YBEITUYCHUIO
HMOIMOHAIILHON PEaKTUBHOCTH Ha HOBYIO OOCTaHOBKY BO B3pPOCIIOM BO3pacTe€ M yBEIWYEHHE
OTJENBHBIX TIOKa3aTesiell HMCCIeloBaTeNnbCcKOM aKTMBHOCTH BO BCEX OTCEKax JaOUpUHTA.
N3omsiuust ¢ 16-ro HS KM3HU OKa3blBala HaubOoliee BBIPAKEHHOE BIMSHUE Ha IOBEJCHUE B
OTKpBITEIX Kopuaopax IIKJI Bo B3pociiom BO3pacTe, BBI3bIBas 3HAUYUTEIBHOE YBEIMYEHUE
OOJIBIIMHCTBA [TOKA3aTeNel UCCIIeI0BaATENbCKON aKTUBHOCTH.

B «oTkppITOM 1M0N€» OOHAPYKEHO CTAaTUCTUYECKH 3HAYUMOE BIMSHUE W30JISILMM Ha
nnuny mytH (anamu3 ANOVA, Fpag) = 7,724, p = 0,0012), Bpemst «cunenus» Fpa9) = 8,087,
p = 0,0009), cpenntoro ckopocts nepememenus (Fpag) = 9,3704, p = 0,0004). Post-hoc
aHaJIN3 IMOKa3aj, YTO KPbICHl, U30JUPOBAaHHBIE C 16-TO JIHS KHU3HH, UMeNU 00Jiee BBICOKYIO
JIBUTATENIbHYIO aKTUBHOCTb I10 CpPaBHEHMIO ¢ Jpyrumu rpynnamu (tabdn. 3). Takxe y
JKUBOTHBIX, M30JUPOBAHHBIX B Oojiee TMO3THUN NEPUOA, TMPOUCXOIUIIO YBEIHUEHUE
UCCIIEI0OBATEIbCKONW aKTUBHOCTH (JUTMHBI TyTH U VMaX B LIEHTPaIbHOM 30HE, YUCIIa CTOCK), U
yuciaa akToB rpymunra (tabum. 3). I[ToBeneHue Kpbic U3 MEpBOM SKCIIEPUMEHTATLHONW TPYIIIBI
HE OTJINYAJIOCh OT KOHTPOJBHOM, 32 UCKIIFOUCHUEM YBEITUUYEHUS YUCIIa aKTOB TpyMHUHTA (Ta0I.
3).

Takum oOpa3zom, wuzonAuuMsg C¢ 9-ro JHA JKU3HM HE OKas3blBaja BIIUSHHUS Ha
HCCJIEIOBATEIbCKOE TOBEJEHUE B «OTKPBITOM II0JIE» Yy B3pOCIBIX KpBIC, B TO BpeMs Kak
u30JsiMst ¢ 16-ro JHS KU3HU BbI3bIBaJIa BBIPAKEHHOE YBEJIWYEHHUE JBHUTaTENbHONM U
MCCJIEI0BATEIbCKON aKTUBHOCTH B 9TOM TECTE.

IIpu o6yuenun YPIAU y KpbIC, MOABEPraBIIMXCA HM30SMUUA C 9-TO JHS KHU3HH,
3apErUCTPUPOBAHO TOBBIMICHHE CIOCOOHOCTH K 00ydeHuio. Tak, kKputepusi 0O0y4eHHOCTH
(Hamuuue 9 ycloBHBIX peakuuii B oTBET Ha 10 mocienoBaTenbHbIX NPEABIBIECHUN YCIOBHOIO
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cTUMyJa) He gocturin 52% KOHTPOJBHBIX KpbIC, 17% Kpbic 1-il 3KCHEpUMEHTaIbHON
rpynmbl (OTJAMYUE OT KOHTPOJBHOW TPYIIBI CTATUCTHYECKU 3Hauumo, p = 0,046, two-side
TECT CpaBHEHMs JBYyX nponopuuii), 50% kpbic 2-il 3KCHEpUMEHTANIbHOW TIpynmbl. Y
JKUBOTHBIX |- SKCIEpUMEHTAIbHON IPYMIBl TAaK)Ke ObLIM CTATUCTUYECKU 3HAYUMO OOJIbIe
4yuciao yciaoBHbIX peakiuit (52,6 + 18,3 % or 50 coueraHuii) U MaKCUMaJIbHOE YHCIIO
YCIIOBHBIX peakiui, Habmomapmmxces noapsa (11,9 = 7,0) mo cpaBHEHHIO ¢ KOHTPOJIbHOMN
rpynnoi (36,2 + 21.8 % u 6,9 £ 5.8 coorBercTBEHHO, KpuTtepuii Manna-Yuthu, p=0,033 u
p=0,026). OctanpHble mokazarenu oOydeHus YPJI He paznmuyanuch y KOHTPOJBHBIX H
HKCIIEPUMEHTAIBHBIX )KUBOTHBIX. TakuM 00pa3oM, coruanbHasi H30JSIHS BO BTOPYIO HEJIEIIO
YKU3HU MPUBOJUT K YBEJIMUYEHHUIO criocoOHOCTH K 00ydenuto YPJIM Bo B3pociiom Bo3pacte, a
U30JSMST HA TPEThEH Henele XU3HU HE OKa3blBAaeT BIHMSIHHUA Ha OOYYEHHE YCIOBHOMY
pedraekcy.

Tabnuya 3.

Tlokasamenu nogedenus 8 «OMKPLIMOM NOJE» KOHMPOTIbHBIX U IKCHEPUMEHMATbHBIX KPbIC
(cpeonee 3nauenue + C.K.0.)

W3zonupoBaHHbIC W3onupoBaHHbIC
KonrponbHas rpymmna
IToka3aTenu noBeaeHus _ ¢ 9-T0 OHS KU3HUA ¢ 16-ro nHA )XU3HU
n=19 _ -
n=16 n=17
4019,9 £ 635.5
JliHa myTH, oM 2998,2 +1008,4 3116,8 +£799,9 *p=0,002
@ p =0,003
Boexst 2339+ 327
«cpn CHIsy. © 308,4+£79.2 303,9+59.2 *p =0,002
I ) @ p =0,0016
CpenHsisi CKOpOCTh 69+1.0*
m}; fMe eHHﬁ " 5,05 + 1,6 53+ 1.4 p =0,008
PEMCIICHIA, @ p = 0,0014
JmHa myTH B 286,5+134.3
[EHTPAJIbHOMH 30HE, CM 69,3 £75.2 140,2+ 146.5 #p = 0,00002
Vmax B eHTpaIbHOM 32,5£7.3
30HE, CM/C 21,5 117 249+9.8 #p =0,0048
15,29 + 4.77
Yucio cToex 10,16 +5.08 10,13 +£4.92 #p = 0,0042
5,63 +1.96 5,0+3.28
Yucno akToB rpyMHUHTa 2,47 £1.81 #p=0,0001 #p=0,0072
Obo3nauenus: * - omauuue om KOHMPONLHOU 2epynnel, (@ - omauyue om Opy2ou

akcnepumenmanvnou epynnot (ANOVA, post-hoc, Newman-Keuls test, ons noxazamenetl,
UMeBWUX HOPMATbHOe pacnpedenenue);, # - omauuue om KOHMPOAbHOU ZpYynnvl (mecm
Manna-Yumnu, ona nokazamerneti, UMesUIUX OMIUYHOE O HOPMATbHO20 pacnpeoeerue).

3axnwouenue. ExenHeBHash colUMalbHAs JENpHUBAIlUS O0COOEH ¢ TEHETHYeCKOU
MPEIPACIIONOKEHHOCTRI0O K a0CaHC AMHWICTICHU TyTeM IMOJIHOM H30JIALUA OT MaTrepu |
CUOJIMHTOB B paHHEM ITOCTHATATLHOM OHTOTEHE3€ BIIHSICT Ha MCCIICIOBATEIILCKOE TIOBEICHUE
U CIOCOOHOCTh K OOYYeHHIO BO B3POCIOM BO3pacTe. XapakTep BIUSHUS COIHATHHOU
JNENpUBAllUA 3aBUCHT OT IEpHoJia OHTOreHesa. JlempuBaiusi Ha BTOpPOW HeAene >KU3HU
MPUBOJUT K YBEIMYCHHUIO SMOITMOHAJIHHOW pPEAKTHUBHOCTH HA HOBYIO OOCTaHOBKY BO
B3POCIIOM BO3pacTe, TMOBBIIMICHUIO WCCIEAOBATEIbCKON aKTHUBHOCTH B  YIPOXKAIOUIEM
MPOCTPAHCTBE MPHU HAJTMUMUU BHIOOpA MEXY OMACHOW M OE30MacHO 30HaAMU U YBETUYCHUIO
CITIOCOOHOCTH K OOYYEHHMIO YCIOBHOMY peduiekcy u3beranus OOJIEBOTO pa3apaskeHHs.
JlenpuBanus Ha TpeTbel HeAeNe >KU3HU NPUBOAUT K O0Jiee BBIPAKEHHOMY MOBBIIICHUIO
JBUTATEIILHOM U MCCIIEA0BATENbCKON aKTUBHOCTH B MOTEHIIMAILHO YTPOKAIOLIEM OTKPHITOM
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MPOCTPAHCTBE, HE BBHI3BIBAS HM3MEHEHUN TPEBOXKHOCTU U CIOCOOHOCTH K OOYYCHHUIO
YCIIOBHOMY peduIeKCy ¢ O0JIEBBIM IMOIKPEIIIICHUEM.

Paboma noooepoicana epanmom PODU Ne 18-013-00597 « Coyuanvrvie ghakmopul,
azepasupyrowjue nposigieHue abCanc-3nuUIencuuy.
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Abstract

Species-specific signals, accepted in early postnatal ontogeny, are significant for
development of organism in this period and later. Nursing mother is an important source of such
sensory signals. The present study examined the relationship between the maternal behavior in
WAG/RIj rats with genetic predisposition to absence epilepsy and the behavior of their offspring
at juvenile and adult age. In the first experiment the maternal behavior in WAG/RIj rats during
the first week postpartum were compared to behavior of the normal Wistar mothers. The
WAG/RIj females showed lower level of maternal care manifested in a prolongation latency of
return to the nest at 3-d day postpartum, a decrease of the pups shifting, and an impairment of
pup carry. WAG/RIj females had significantly more frequent occurrence of abnormally
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prolonged behavioral responses also. In the second experiment we investigated the effects of
feeding WAG/RIj pups of surrogate Wistar mothers on offspring behavior in the elevated plus
maze at 20 and 35 postnatal days and behavior in the open field, the forced swim test, the active
avoidance learning in the shuttle box at adult age. The WAG/RIj rats feeding Wistar females had
higher rate of exploratory activity in the elevated plus maze and in the open field compared to
rats feeding WAG/RIij dams. It was found that there are the differences in the correlation
relationships of the behavioral characteristics in the exploratory tests with the indicators of
performance on active avoidance learning between the rat groups. Thus, a feeding of rat pups
with genetically determined absence seizures by mothers without a hereditary brain disease leads
in the increase of exploratory activity and changes the behavior organization at learning in adult
age.

OnureHernyeckue GpakTopsl 00YCIaBINBAIOT IUHAMUKY Pa3BUTHS MOBEICHUS C MEPBHIX
JTHEeW MOCTHATAJIbHOTO OHTOreHe3a. [ JTaBHBIM MCTOYHUKOM SMUICHETHUECKUX BO3JEHCTBUI [yis
HOBOPOXKICHHOTO CIYXXUT moBereHue matepu [Llumenosa, Paesckuii, 2016; Pérez-Torrero,
Rubio-Navarro, 2015; Tang et al., 2014].

Lenpto paboThl OBUIO HMCCIIEIOBAHKE BIMSHHUS MAaTEPUHCKOHN 3a00THI KOPMSIIMX CaMOK
Ha (popMupoBaHUE TOBEIEHHSI NOTOMCTBA C BPOXKAECHHOW IAaTOJOrMed rojoBHOro mosra. B
Ka4ecTBE MOJIENIM TaKOM MaTOJIOTUM HCIonb30Banu Kpbic nuHuM WAG/Rij, reHerudecku
NPEIPACIIONIOKEHHBIX K Pa3BUTHIO a0CaHC-3MWIICTICHU. Bce SKCIIepUMEHTH BBIOJHSIIA B
cootBercTBHU ¢ TpeboBanusamu upextuBsl CoBera EBpormeiickoro Coobriectsa (86/609/EEC)
00 HCHONBH30BAHUM KHUBOTHBIX JIsI AKCIEPHUMEHTAIBHBIX HCcienoBaHuil. B mepBoit cepuu
HKCIIEPUMEHTOB OBLIO TIPOBEICHO CPAaBHEHHE MATEPUHCKOTO MOBEICHHUS KOPMSAIIMX CAMOK KPBIC
muand WAG/Rij U caMOK KpbIC HEKOHBYJIbCUBHOM NHUM Wistar B MEpPBYIO HEAETIO TOCIe
poJoB. [l 3TOro exeHEBHO OLEHUBAIM MaT€pPUHCKOE MIOBEACHUE BIIEPBbIE POJMBIINX CAMOK
kpeic muaMK Wistar (n=7) u quanu WAG/Rij (n=5) co 2-ro mo 7-ii JCHb MOCIIEPOIOBOTO
nepuoja. Mcnons3oBanu pa3paboTaHHBI HAMU MPOTOKOJ PETUCTPAIH OLIEHKU MaTEepPHHCKOTO
MOBEJCHUSI CaMOK KpbIc. Kakayro KOpMSIIyI0 caMKy C IOMETOM COJEepXkajlid B OTIEIbHOMN
KJIETKE B CTaHAAPTHBIX YCIOBHSX. B Hayane skcrepuMeHTa MaTh OTCaXMBAIM U3 KJIETKH Ha 4
MUHYTB. B 3T0 BpeMsi Opaiam KpbICSAT MOOYEpEHO B PYKHU, OCMATpPUBAIM M BO3BpaIlaId B
rHe3no. llosBieHue HOBOro, 4yXKOro 3amaxa M OOOPOHUTENIBHBIE PEAKIMU KpBICAT Ha
NPUKOCHOBEHHE YEJIOBEKA CIYKHJIM CHUTHAIOM JUIS TOCIEAYIoUIed CTUMYISLUHM 3alUTHBIX
MaTEpUHCKUX peakuui. [lasee Bo3Bpamany MaTh B KJIETKY, CaXas B YTOJI, IPOTHUBOIIOJIOKHBIN
3aHATOMY THE3/I0M, ¥ HEMEJICHHO MPOBOAMIN BUICOCHEMKY IMOBEICHUS caMKH B TedyeHue 10
MUHYT. [To BUeodaiiny olleHuBaIM CIEAYIOIIUE TOKa3aTeI MaTEPUHCKOM 3a00ThI: JIATEHTHBIN
NepuoJl BO3BpaTa B THE3/I0 HA MPOAOIDKUTEIbHOE BpeMs (Oosnee 1 MHH), HAIMYKME aKTHBHBIX
KOHTaKTOB MaTe€pH C KpPbICATAMHU (BBUIM3bIBAHUS JICTEHBIIICH, TepeKiIaibIBaHus UX B THE3JE U
NepeTacKUBaHUS 10 KIIETKE), JATEHTHBIM MepruoJi MEepBOr0 aKTUBHOI'O KOHTAKTa C KPbICATAMH,
KOJIMYECTBO  AKTUBHBIX  KOHTAaKTOB U  IPOAOJDKUTENBHOCTh  KaXAOT0, CYMMapHYIO
HPOJOKUTENBHOCTh aKTOB CTPOUTENbCTBA THE3/la (MaHMITYISIIMH C ONMJIKaMU KJIETKH,
HarpaBJIEHHBIX Ha HapalMBaHUE CTEHOK I'HE3/1a) U «PBIThs TOHHENEH» (Korjaa camka norpyxaer
HOC B ONWJIKK M TEpPEeABUTACTCSA MOJA HUMH), CyMMapHYIO HPOJODKHTEILHOCTh MpPeObIBAHHS
Mmarepu B rHe3zie. OIeHUBAIM CTPATETHIO MEPETACKUBAHUS KPBICAT - 3aIIUTHON MaTepUHCKOM
peaKiyy, HalpaBJIeHHON Ha M3MEHEHHUE JIOKAIM3alui oOHapyKeHHOro rHe3fa. Vcnonb3oBanu
CIIEIYIOLTYI0 Pa3pabOTaHHYI0 HaMu KiaccHuKaimio: cTparerusi 1 mposBisieTcsl B IepeHoce
CaMKOM TOJBKO YaCTH KPBICAT U3 TIOMETa B JPYroi yroj KJIETKU WIN B pa3Hble YaCTH KIIETKU
IIPU OTCYTCTBUM MOCTPOMKH HOBOTO THE3]a U YKPBITHMM MEPEHECEHHBIX KPBICST, CTpaTerus 2
NPOSIBIISIETCST BO BPEMEHHOM T€pPETaCKMBaHUK OOJBIIMHCTBA WM BCEX KPBICAT M3 MOMETa I10
KJIETKE C TIOCJIEIYIOIIMM BO3BPATOM Ka)/I0rO0 KpBICEHKAa B HMCXOIHOE THE3/10, CTpaTerus 3
MIPOSIBIIAETCS B TIEPEHOCE BCEX KPBICAT B IPYrOM yroi KJIETKHU, TJ€ CaMKa CTPOMT HOBOE THE3IO.
Takoke pernucTpUpOBAIN YHUCIIO M TPOJODKUTEIFHOCT aKTOB ayTOTPYMUHTA KOPMSILEH CaMKu,
Y HaJIM4HE STH30710B TIOBEJICHHS C BBICOKOW TPOAOKATENBHOCTRIO (00JI€€ OTHOM MUHYTHI 0€3
nay3) 1 yacto nopropsronmxcs (6onee 10), KoTopble, O HalleMy MHEHHIO, MOTYT OTpa)kaTb
nposiBiieHre KoMmiysbcuBHOCTH [Tucci et al., 2014]. OOGHapy»KeHBI CYIIECTBEHHBIC PA3INYMs B
MaTepUHCKOM MOBEACHHH CaMOK KpbIC uccienoBaHHbix muHuil. Camkun WAG/Rij o cpaBHeHHIO
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¢ camkamu Wistar UMeNM CTATUCTUYECKH 3HAYMMBIC OTIMYUS B TMATTEPHAX MATEPHUHCKOTO
MOBEJICHUS, TIPOSIBIISIONIMECS B MEPEMEIICHHH KPBICAT W MAHUMYJSIIHUAX C MaTepuaiaMu
nojactwiky. [Ipu 3TOM moBeneHue, HarpaBlIeHHOE HA MOJIEp KaHNe TUTUEHBI (BBUTU3BIBAHUE) U
KOpMJICHHE JICTEHbINIEeH, He paznmyanock. Y camMok WAG/Rij 3apuKcupOBaHBI CHM)KEHHBIC
CyMMapHasi MpOJODKUTENILHOCTh MEePEBOPAYUBAHUS KPBICST B THE3JE U MPOAOJDKUTEIBHOCTh
omHOro akrta neperackuBaHus (tabmn.1). ¥ camoxk WAG/Rij yame, yem y kpoic Wistar,
nposiBsIachk Hed((GEKTUBHAS [UI TEPMOPETYJSIMN M 3alUThHl JETEHBIIICH MepBasi CTPaTerys
nepetackuBanus (41% u 11% cooTBeTcTBEHHO, tWo-side TecT cpaBHEHHS BYX MPOMOpLuii, p <
0,05) u pexe - Bropas (45% u 74% coorBerctBeHHO, p < 0,05). Hapsiny ¢ »atum marepu
WAG/Rij umenu BBICOKHE MO CPABHEHHIO C caMKaMK Wistar TIOKa3aTeNly MpoI0iDKUTEIbHOCTH
MaHUITYJISIUH C OMMJIKAMU U ayTOTPYMHUHTa, BO BpeMsI KOTOPBIX OTCYTCTBYET KOHTAKT MaTepu €
nerenpimamu  (tabn.1). ¥V camok WAG/Rij 3adukcupoBaHbl OTKIOHEHUS B HEACIHbHON
JUHAMUKE YPOBHSI MAaT€pPHHCKON 3a00Thl. MakcHMasbHbBIM ypOBEHb MAaTEPHUHCKON 3a00ThI Y
BIIEPBbIE POJMBILIUX CaMOK HaOmronaeTcs Ha 3-ii - 4-i AHU TOCIe POJIOB U BPEMEHHO CHIKACTCS
Ha 5-¥ JIeHb, KOTJIa CaMKa HAUMHAET MOKUAaTh THE310 Ha Oosee umTenbHbIi cpok [I1lumenosa,
Paesckwuii, 2016]. V xpeic WAG/R1j Ha 3-ii neHb mociie pofoB ObLI CTATUCTUYECKA 3HAYMMO
YBEJIMYCH JIATEHTHBIN TIEPHUOJT BO3BpAaTa B THE3/I0 MO CpaBHEHHIO ¢ Kpbicamu Wistar (335 + 147 ¢
u 190 + 123 ¢ coorBercTBeHHO, TecT Meauan, p=0,0285). Paznuumii jpareHTHOro mepuona
BO3BpaTa B THE370 B Apyrue nHu mexay camkamu WAG/Rij u Wistar He Habmoganocs. [Ipu
3TOM OT 4-TO K 5-My JHIO TIOCIIEpOJIOBOTO Meproja y Bcex Kpbic Wistar Bo3pacTai JIaTeHTHBINA
NEepuoJ BO3BpaTa B THE3/I0, YTO COOTBETCTBYET CTAHIAPTHON JWHAMHUKE MAaTEPHUHCKOTO
MOBEJICHHUS, B TO BpeMs Kak y Tpex caMmok WAG/Rij mpoucxoauio, HampoTUB, CHIKEHUE STOTO
nokazarens. Take y camok WAG/Rij B 1Ba pasa yaie HaOIIONIMCH TIPOJIOHTHPOBAHHBIC U
YaCTO MOBTOPSIOIIUECS MMOBEICHYECKUE aKThI, YTO MOYKET CBUIECTEIILCTBOBATH O 3aTPYAHEHUSX B
CMEHE TIOBEICHYECKUX MaTTEPHOB. BONBIIMHCTBO NMOKa3aTeIel MaTepUHCKOTO ITOBECHUS KPbIC
WAG/Rij nMeno MeHbIIyI0 CTaOMIBHOCTD 10 MOIMYJISIIMN MO0 CPaBHEHHIO C Kpbicamu Wistar
(Tabm.l).

Takum o0pazoMm, marepuHckoe moBenaeHre camok WAG/Rij B mepByro Henemnro mocie
pPOMOB XapakTepusyeTrcs MeHbleH 3()(EeKTMBHOCTHIO MO CpaBHEHHIO ¢ camkamu Wistar:
YMEHBIIICHHEM BPEMEHHU TaKTHJIBHOTO KOHTAKTa B CBSI3U CO CHIDKCHHEM JUINTEIHHOCTH aKTOB
NepeMeIIeHHs KPBICIT B THE3JIE W TIPH MEPETACKUBAHNH, OOJIee YaCTHIM IMPOSIBICHUEM TEPBOU
CTpaTeTHM TEpPETaCKUBAHMS, YBEIHYEHHBIM BpPEMEHH BO3Bpara B THE3l0 I yxola H
KOpMIIeHUS Ha 3-i JIEHb TIOCIIEPOI0OBOTO MIEPHO/A.

Taon. 1.
Tokazamenu mamepuncrkozo nosedenus: camok kpvic Wistar u WAG/Rij 6 nepsyio Hedento nocie
0008 (cpednee 3nauenue = C.K.O.).

Paznmuuane Paznmuuane
IToka3areinb MOBEACHUS Camxku Wistar | Camxku WAG/RIj CPCIHHX, TeCT JmcTiepeut,
Manna-Yurau, tect bpayHna-
p ®dopcaiita, p
CymMmapHast TpoJ0IHKUTEITLHOCTD
AKTOB MEPEKJIaIbIBAHUS KPBICST B 38,9+41,7 6,0+6,0 0,000002 0,009
THE3JE, C
CpenHsisi IPOAOIKUTETBHOCTh 1524103 74456 0,001 0,010
OJIHOT'O aKTa MEePETACKUBAHUSI, C
JIMTEeIbHOCTh CaMOI0O
MPOJOJKUTENLHOTO aKTa 36,8 30,7 16,91 £ 11,18 0,007 0,033
MepeTACKUBAHUSI
CyMmmapHasi IpoJI0JIKUTEIbHOCTh 209+ 282 5124420 0,010 0,010
AKTOB CTPOUTENIHCTBA FHE3/A, C
CyMmmapHasi IpoJI0JIKUTEIbHOCTh 15.1 4 13,6 325+ 30,1 0,040 i
AKTOB «PBIThSI», C
CymmapHas pOJIOLKHTELHOCTE 30,4 + 35,0 132,0 + 120,2 0,00005 0,000009
aKTOB ayTOTPYMUHI4, C
Ywrci10 aKTOB ayTOTPYMHHTA 327+ 191 5,21 +£3,68 0,015 0,010
CpeAss NPOTIOLKHTELHOCTS 20,0 + 19,0 65,0 + 63,1 0,00006 0,009
OJIHOT'O aKTa AyTOIPYMHHTa, C
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Bo BTOpOii wactu pabOTHI MCCieNOBaM MOBeneHHe camuoB Kpbic auHuM WAG/RI),
BBIPALIECHHBIX CAMKAaMM TOH K€ JIMHMM, U CaMKaMM Kpbic JuHMM Wistar. JIns uccienoBaHus
oroupamu camok WAG/Rij u Wistar, poguBmmx B ofuH JeHb. Ha 3-if 1eHb KH3HU KpPBICAT
WAG/Rij npoBoIMIM 3aMEHY POIMBIIEH MX CAMKHU Ha JIAKTUPYIOIIYIO caMKy Wistar (OmbITHAs
rpynna) wim Ha apyryto camky WAG/Rij (konTposnbHas rpymmna). B Bozpacte 20-tu u 35-tn
JTHEH TECTUPOBAIM IOBEACHUE CaMIIOB B NPUIOAHATOM KpectooOpazHoM sabupunte (ITIKJI).
[Tocne storo cammoB WAG/RIj comepkanu rpynmaMyd B OTICIBHBIX KIIETKax. Bo B3pociom
BO3pacTe OLEHMBAJIM NOKA3aTEIN MOBEICHHUS B TECTAX «OTKPBITOE MOJIEY, «IIPUHYAUTEIBHOIO
iaBanus» Ilopconta u mpu oOydeHUHM YCIOBHOMY peQIeKCy IBYCTOPOHHETO H30eraHus
(YPJIN) B uenmHOYHO# Kamepe.

Oo6Hnapyxeno, uro y kpeicit WAG/Rij, Beipamenssix camkamm Wistar (n=18), B
Bo3pacte 20-TM aHeW ObL1a BBILIE HCCIEAOBATENbCKAs AKTUBHOCTb B OTKPBITBIX KOPHUAOpPAX
[IKJI: cratucTHueckd 3HAUYMMO OOJbILE JUIMHA MpoiaeHHOro myTH (Tect MaHHa-YUTHH,
p<0,05) u BbIIIE BapnabeIpHOCTH MTOKa3aTeel mopeneHus (tect bpayna-®opcaiita, p<0,05) mo
CPaBHEHHUIO C KOHTPOJBHOW TpYIIOW KpbIC, BhIpamieHHbIX camkamu WAG/Rij (n=21). B
Bo3pacTte 35-TW JAHEH y KpbIC SKCIEPUMEHTAJIbHOW TIpyNHnbl ObUIM OOJbIE JUIMHA IyTH,
cymmapao npoiiaenHoro B [IKJI, 1 B ero OTKpBITBIX OTCeKax, BpeMs MPeObIBaHUS B OTKPBITHIX
OTCEeKaX, CKOpOCTb IIEPEMEILEHUs B 3aKpBITBIX KOpPUIOpax JaOUpUHTA, YHUCIO CTOEK,
CBEILIMBAaHUM BHU3 U3 OTKPBITBIX OTCEKOB, & TAKXKE YMCJIO aKTOB IPYMHHIA IO CPAaBHEHUIO C
KOHTPOJIbHOM rpymmoit (tect ManHa-Yuthu, p<0,05). 3T0 CBHIETENHCTBYET O MOBBIIICHHON
HCCIIEIOBATENbCKON AKTUBHOCTH 3KCIEPUMEHTAIbHBIX XHBOTHBIX B KPUTUYECKUN MEPUOJ
nepexofa K CaMOCTOSATEIbHOMY CYILECTBOBaHHUIO. [IpM oOlleHKe JUHAMMKM IOKa3aTenen
nosenenus B [IKJI (mapusbiii Tect Bunkokcona, p < 0,01) oOHapy»keHO, 4TO y KpPbIC OIBITHON
rpynnsl 0T 20-ro K 35-My JHIO KM3HU CYLLECTBEHHO YBEIMYMBAINCH OOIIME JUIMHA IYTH M
CpeIHsisE CKOPOCTb IBMIKEHMsSI, BO3PACTAIM CPEIHSAS M MAaKCHMAallbHasi CKOPOCTH JIBM)KEHUS B
3aKpBITBIX KOPUIOpPAX, YMEHBIIAIACH IPOIODKUTENBHOCTh «CUAECHHS 0€3 MepeMelIeHuit», 4To
OTpa’kaeT yBEIMYEHHE JABUraTelIbHOM aKTUBHOCTH. Y KPBIC ATOM Ipymiibl K 35-My JTHIO JKHU3HU
TaK)Ke CHWXAJIOCh BpeMs NMpeObIBaHUS B 3aKPBITOM OTCEKE, YBEJIMYMBAIUCH YHCIO CTOEK U
CBCILIMBAHWI BHHM3 M3 ILEHTPAIBHOM IUIOIMIAJIKH, YTO OTPAXAET POCT HCCIEA0BATEIHCKON
AKTMBHOCTH. Y KpBIC KOHTPOJBHOM IpyNIbl HAOMIOAATIOCh MEHbIIE CTATUCTUYECKH 3HAYMMBIX
n3MeHeHni nosenenust B [1IKJI ot 20-ro x 35-My aHIO XHU3HU. B 3aKpBITBIX KOpUIOpax Yy 3THX
KUBOTHBIX YBEJIMYMBAJIACh TOJBKO MAaKCHUMallbHas CKOPOCTh I€pEMEIeHHs, YTO IpH
OTCYTCTBHM CTAaTHMCTUYECKM 3HAYMMBIX W3MEHEHUH JApYrux IoKas3aTened IBUraTelbHONH U
WCCIIEIOBATENbCKOM  AKTUBHOCTEM, IO-BUAUMOMY, XapaKTEPU3YeT YBEJIWYEHUE AKTUBHO-
00OpOHUTENBHON peakuuu n3deraHus. B OTKPBITHIX KOpHAOpaX Y HUX BO3pacraia CpenHss
CKOPOCTb JIBUKEHHS M YMEHbBIIAIACh MPOJOKUTEIHOCTD «CHJICHUS», HApSy C OTCYTCTBUEM
YBEJIUYEHUS] JJIMHBI MyTU. OTH SIBIEHUS, BEPOATHO, OTPAKAIOT CHIKEHHE IAaCCUBHO-
00OPOHUTENBHOTO MOBEAEHHS B ONACHBIX OTceKaX. Takum 00pa3oM, y KpbIC ONBITHON TPYIIIEI B
FOBEHWJIBHBIN MEPHOJ IPOUCXOAUIO Pa3BUTHE UCCIIEIOBATEIbCKOTO MOBEICHNS, BBISBIIEMOE B
[IKJI. ¥V KpbiC KOHTPOJBHOW TpYIIBl HE HAOMIOAATOCh W3MEHEHHMH MCCIeI0BaTeIbCKOM
AKTUBHOCTH B 3TOM BO3pacTe.

Bo B3pociom Bozpacte y kpbic tuHnd WAG/Rij, BeipamieHHbix camkamu Wistar (n=16),
ObUIa CTAaTUCTUYECKH 3HAUYMMO BBIIIE HCCIIEIOBATENLCKAsi AKTUBHOCTh B «OTKPBITOM IIOJIE»
(GonplIe UIMHA TPOWAEHHOTO IMYTH BO BCEM OTKPBITOM MOJE€ M B MOTEHIHMAJIBHO OMAacHOU
[EHTPAIbHON 30HE, CKOPOCTh TepeMerieHuss u 4yucio croek, p < 0,05, tect MemuaH) mo
CpaBHEHHUIO C Kpblcamu, BbIpamieHHbIMH camkamu WAG/Rij (n=20). B rtectre Ilopconra y
NEepBbIX 3a(UKCHpPOBaHA MEHbIIAs CyMMapHas MPOAOJKUTEIBHOCTh 3IU30/10B «OBICTPOTOM»
Tu1aBaHus (Co cKopocThio 6onee 10 cm/c), ncromaroniero GuU3MIecKue pecypebl KUBOTHBIX. [Ipu
TOM HE OTMEYAIIOCh CTATHUCTUYECKH 3HAUYMMBIX pa3iIMudil MEXAy TpyIamMH 1O BpPEeMEHU
UMMOOHMIIBHOCTH.

B Ttecte YPJAU pocturnm kputepust oOydeHHOCTH (5 YCIOBHBIX peakuuid u3 6
couertanuit) 95% xpeic, BipameHHbx caMkamu WAG/Rij 1 69% KpbIC, BHIPAIIEHHBIX CAaMKaMU
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Wistar. Pa3nuumst cratucTiyecku 3Ha4uMBbI (two-side TecT cpaBHEHHUS OBYX Hpomnopuui, p <
0,05). Ocrampubie mokazatenu oOydeHuss YPJIM >KMBOTHBIX HCCIEAOBAaHHBIX TPYII HE
pazmuuanuch. CHIDKEHUE [0S OOYYMBILMXCS KUBOTHBIX B SKCIIEPUMEHTAIBHON TIpyIIIe,
BO3MOXHO, OTpakaeT (OPMHPOBAHUE WHOW CTPYKTYpbl TOBEAEHUS IpU OOYYEHUU
OOOPOHUTENBHOMY YCJIOBHOMY peQIIeKCYy Yy TaKuX >KUBOTHBIX. AHAIM3 CBS3eH MEXIy
MOKAa3aTeNsIMU MOBE/ICHHUS B MCIOIb30BaHHBIX HAMU JUIS B3POCIBIX KUBOTHBIX T€CTaxX MOKa3all,
4TO y KpbIC, BbIpamieHHbIX camkamu WAG/RIj, mponomkutensHOCTh oOyueHust YPJIU
CTaTUCTUYECKH 3HAYMMO IOJIOKHTEIBHO KOppeIupoBajia CO CKOPOCTBIO IMEpeMEelIeHUsl B
«OTKPBITOM TIOJIE» W JUIMHOW MYTH B IIEHTPAJIBHOM 30HE, YTO OTpPa)kaeT HEraTMBHYIO CBA3b
SMOLIMOHAIBHOW PEAaKTUBHOCTH M 00y4aeMOCTH y KOHTPOJIBHBIX JKHUBOTHBIX. Y KpBIC,
BBIpAIIEHHBIX caMKaMu Wistar, TIOZOOHBIX CBs3ell HE OBUIO OOHAPYXKEHO, YTO TOBOPHT O
CHIDKEHHH CBSI3M MEXIy CHUCTEeMaMH, OPraHM3YIOUIMMU HCCIIEA0BATEIbCKOE MOBEICHUE U
oboponutenbHoe. [Ipy 3TOM /7151 3TOM TPYNIIBI OBUIO XapaKTEPHBIM OOJIBIIIEE YHCIIO KOPPEISLIUA
MeXIy TokazatelsiMa oOydenus YPJIM, 4ro, BO3MOXHO, CBHUIETEILCTBYET O OOJbIICH
crenu(UIHOCTH OIBITa, PUOOPETAEMOTO MTPH 00YICHUN TAKUX KUBOTHBIX HOBOMY HABBIKY.

3akmouenue. Camku kpbic auHud WAG/Rij, TeHEeTHUYEeCKH MpPeapacloiokKeHHOH K
pasBUTHIO a0CAHC-DIWICTICUH, TIPOSBISIIOT CHIDKCHHBIH YPOBEHb MATEpUHCKOH 3a00ThI B
NepBble JHU TMOCTHATAIBHOTO OHTOreHe3a. BrikapmmuBanue kpoicaT WAG/Rij 310poBRIMEU
camkamu Wistar, He MUMEIOIIMX HACIEICTBEHHBIX 3a00JICBAHUI TOJOBHOTO MO3Ta, MPUBOIUT K
dbopmupoBaHuio O0Jsiee BHIPAKEHHOTO HUCCIIEAOBATEIHCKOTO TIOBEACHUSI U U3MEHSIET CTPYKTYPY
MIOBE/ICHHS TIOTOMCTBA IIPU 0OYYEHUH BO B3POCIIOM BO3PACTE.

Paboma noooepoicana epanmom PODU Ne 17-06-00404 - OT'H

***x

1. [umenosa A.1O., Paceckuii B.B. Biusaue omnbita MaTepuHcTBa Ha (HOPMUPOBAHHE BHIOCTICIA(UUSCKOTO
MOBEJICHHs IOTOMCTBA B paHHeM oHrtoreHese // KypHan sBomonMoHHON Onoxumuu u ¢usuosoruu. 2016.
T.52. Ne 5. C. 347-353.

2. Pérez-Torrero E., Rubio-Navarro L. Maternal Behavior Their Adjustments and Implicated Factors. Journal of
Behavioral and Brain Science. 2015. Vol. 5 (2). P. 40-55. URL.: http://dx.doi.org/10.4236/jbbs.2015.52004.

3. Tang A.C., Reeb-Sutherland B.C., Romeo R.D., McEwen B.S. On the causes of early life experience effects:
evaluating the role of mom. Front Neuroendocrinol. 2014. Vol. 35 (2): 245-51. doi:
10.1016/j.yfrne.2013.11.002.

4, Tucci M.C., Dvorkin-Gheva A., Johnson E., Cheon P., Taji L., Agarwal A., Foster J., Szechtman H.
Performance of compulsive behavior in rats is not a unitary phenomenon - validation of separate functional
components in compulsive checking behavior. Eur J Neurosci. 2014. Vol. 40 (6): 2971-9. doi:
10.1111/ejn.12652.




Global science. Development and novelty

— 87 —

Jing 3ameTok




— 88 —

Global science. Development and novelty

r"

Scientific publication

Global science. Development and novelty
The collection of scientific papers of the materials X International scientific

conference "Global science. Development and novelty"
25.12.2019

(=] o]

SPLN 001-000001-0562-GS

Signed print 09.01.2020. Circulation 400 copies.
Format.60x84 1/16.
Paper, offset. Printing operative.
Printed by SIC "LJournal"
Editor Chief: Ivanov Vladislav



