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MEPEAOBAS CTATbA

YOK: 314.48

OEMOIrPA®UYECKUE TEHAEHUUN, MOOEJIMPOBAHUE COCTOAHUA 300POBbA
nonynauun n onMCAHUE CTAPEHUA HACEJIEHUA B TEPMUHAX TEOPUU

HALEXHOCTU

© B.T. YacHbik?, M. KaMuHckuit2

11BQY BMO «CaHkT-MeTepbyprckuit rocyaapCTBEHHbIHA NeAMATPUYECKHIA MEAMLMHCKHUIA yHUBEpCUTET MuH3apasa Poccuu, PO;

2YnuepeuTer wrata Mapunang (Konnemxk Mapk), CLUA

Pestome. O6bekTBHas OUeHKa AeMorpaduuecknx TeHAEHUMI B HACeNeHHbIX CTpaHax C 6oNblIOM TeppuTOpuei npeactaBnser
cobovi cywecTBeHHy0 NpobneMy, B OCHOBE KOTOPOW /iexaT Kak TEXHONMOrnYeckme, Tak 1 nonutuyeckne dakropsl. Bmecte ¢ tem
OLEHKa AesTeNnbHOCTM roCyAapCTBa B COLIMOIKOHOMMYECKOM cdepe, NnaHnpoBaHue paboTbl ciy6 M BeAOMCTB HEBO3MOXHbI 6e3
6ecnpucTpacTHO OLeHKM AeMorpaduryeckmx nokasatenei. ITo, B YaCTHOCTH, BAKHO A1S CTPATErMUeCcKoro naaHupoBaHus paboTbl
MeoULMHCKOM CyXObbl, npuuemM ocoboe 3HayeHne npuobpeTaeT OLeHKa TeHAEHLUMI pa3BUTMS AeTCKOM nonmynaumun. B Hactoswee
BpeMs, No AaHHbIM DenepanbHoM CnyxObl rOCYyAAPCTBEHHOM CTaTUCTUKM M MUHUCTEPCTBA 34 PAaBOOXPAHEHMS, NPU OTHOCUTENBHO
6naronpugTHOM [OMHaMuKe pemorpaduyeckux mnokasatener B Poccuu OTMeuYaeTcs HEeYKIOHHbIA  pocT 3aboneBaeMoCTy.
Pernctpupyetcs pasHoHanpaBneHHOCTb AeMorpaduyecknux TeHAEHUMI B OTAENbHbIX perMoHax € npeobnasaHneM HeraTMBHbIX
TeHAEHUMI B ManoHaceneHHbIX obnacrtax ceBepa eBponeinckor yactu Poccun, Ypana, Cubupu m OanbHero Boctoka, roe cpeam
npoymx HaKToOpoB KayecTBO NOMyNSALMM ONPEeAenstoT 4OCTaTOYHO WMPOKO pacnpOCTPaHEHHbIE FEHETUYECKM AeTePMUHUPOBAHHbIE
3aboneBaHus. YXyALweHre KayecTsa NnonynsUmMmn npu yBennyeHnn ee YNCIeHHOCTU NpUBOAUT K HEU3BEXHOCTU yBENUYeHUs 3aTpaTt
Ha MeguUMHCKOe 06CnyX1BaHWe, Y4To NpennonaraeT NpUMeHeHne Npu UX NIAHUPOBAHWUM NOCTPOEHUS NMPOTHOCTMYECKUX MOAENeN,
OCHOBAHHbIX Ha MCMOAb30BAHMM MOHATUS KYPOBEHb 3[0POBbS MOMYNALMM» B Ka4YecTBe ynpasnsiemon nepemeHHon. C uenbio mu-
HUMM3aLMKU CyObEKTUBM3MA B OLLEHKE YPOBHS 310POBbS LieNecoobpa3Ho OnucbiBaTh €ro B TEpMUHAX TEOPUM HAAEXKHOCTH, B YAaCTHOCTU
C ncnonb3oBaHneMm nHaekca Gini (1912), npumeHseMoro 415 OLeHKM PUCKOB B MEXaHWKE U MaKpO3KOHOMMKe. B Teopum HafexHoCT
BbILENSIOT KNacChbl CUCTEM C yXyALlalowmmmcs (deteriorating) u ynyywarowmmmcs (improving) xapaktepuctukamu, Nog, KoTopbiMu
NMOHUMAIOT, COOTBETCTBEHHO, CUCTEMbI C YBENMYMBAKOLLMMCS UM YMEHbLLAKOWMMCS NPOLEHTOM owunbok (Rate of OCurrence Of
Failures, ROCOF) unm — 4yT0 0COBEHHO BAXHO A/ MOHWMAHWUS MEOMLIMHCKOW CYyTM — COOTBETCTBEHHO, C Manol unu 6onbLUoi
[NUTENbHOCTbIO HApabOoTKM Ha OTKAa3. ITO TPAKTOBKA COOTBETCTBYET NMOHATUSAM KypOBEHb 60I€3HEHHOCTU NONYNSLUUU» U «CTapeHne/
OMOJIOXEHUE nonynaunumn». I'Ipeu,nomeH BapWaHT MHAOEKCa, I'IpMFO[],HbIVI ANns oueHKu CTapeHVIFI/OMOJ'IO)KeHVIFI nonynaunn no AaHHbIM
CMEpPTHOCTM B BO3PACTHbIX KOrOpTax B Te4yeHne ogHoro roaa. OTpuuaTtenbHble 3Ha4YEHNS MHAEKCA CBUAETENBCTBYIOT 06 OMONOXEHNUM
nonynsumum (ymenbwenun ROCOF), a monoxutenbHble — o ctapeHun nonynsumu (yBennyenun ROCOF). B kauectBe npumepa
npeacTaBieH pesynbrat oueHku ctapeHns nonynaunmn Poccumn B 1959 1 2010 ropax. Mpu pacyetax ncnonb3oBaHa 6a3a AaHHbIX
MHcTuTyTa nccnepoBaHus aemorpadpum Makca lMnanka (Poctok, lfepmanus) n KanudopHuiickoro yHuepcuteta (bepknu, CLUA).

KnioueBble cnoea: neMorpacus; 3a601€BaeMOCTb; 340POBbE MOMYAALMU; MOAENMPOBAHUE; CTAPEHME MOMNYNALMM; OMOIOKEHNE; TEO-
pU1S HAAEXKHOCTU; MHAEKC [IKMHM.

Kak wu3BecTHO, omeHKa JeMorpauyeckux TeH-
JeHIINH, 0cOOEHHO B HanOoJiee HACENICHHBIX CTpaHax
¢ OonbIol TeppuTOpUEi, MpeacTaBisieT co0oi cyre-
CTBEHHYIO ITPOOIIEMY, B OCHOBE KOTOPOH JIe)KaT KaK TeX-
HOJIOTHYECKHE, TaK U MOJUTHYECKHE MPUINHEL. Bmecte
C TeM, OIICHKAa JESITeIbHOCTH TOCYJIapCTBA B COIHO-
IKOHOMHUECKOH cdepe, TaHUpOBaHHE PaOOTHI TOCy-
JapCTBEHHBIX U HETOCYIAPCTBEHHBIX CIIYKO 1 BEZIOMCTB
HEBO3MOXKHBI 0€3 OeCIpHCTPAaCTHON OLIEHKH JAeMOrpa-
(hrueckmx mokazareneir. Ocoboe 3HaUYeHNE 3Ta OICHKA
npuodpeTaeT s KPaTKOCPOYHOTO U MEPCIIEKTUBHOTO
TUITAHUPOBaHUsI PabOThl MEAWIMHCKOW CIYXOBblI, MpH-
9YeM OLICHKA TCHACHIMI Pa3BUTHUS IETCKON TOIYJISLUH
npuobpeTaet hyHIaMEHTAIbHBIC YePTHI [2, 6].

B Hacrosiee Bpems nipu OJarorpusTHON TWHAMU-
Ke jemMorpaduueckux rnokasaresieii, B PO ormeuaercs
HEYKJIOHHBIH pOCT 3a00J€Ba€MOCTH HACEIICHHS.

ITo omnenke Poccrara!, YUCICHHOCTH MOCTOSIHHO-
ro Hacenenusi Poccuiickoit @enepanuu Ha 1 sHBaps
2014 . coctaBuna 143,7 MUJIJIMOHA YEJIOBEK U 3a T'OJ
yBenuumiack Ha 319,9 Teicsu yenosek, uiu Ha 0,3 %.

B 2013 rony 3aduKcupoBaH €CTECTBEHHBIH IPUPOCT
HaceneHuss — 24,0 Toic. yenoBek (B 2012 rogy — ecre-
cTBeHHas yObUTb 4,2 ThIC. YenmoBek). B 2013 roxy uncio
POIMBIINXCA MPEBBICHIO YUCTo yMepmux B 1,28 pasa;
K02(GUIHEHT €CTECTBEHHOTO IPUPOCTa HACEICHUS CO-

! 3npaBooxpanenue Poccum, 2013 . denepanbHas ciyxba rocymaap-
CTBCHHOH CTaTHCTUKH. http://www.gks.ru/bgd/regl/b13_34/Main.htm
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Puc. 1. AuHaMuKa poxxaaemMocTu u cMepTHocTu B Poccuiickoin Mepepauumn (Ha 1000 yenosek)
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Puc. 2. Oxxupaemas npofoKUTENbHOCTb XU3HU (JIET) NPU POXAEHUU B HEKOTOPbIX cTpaHax mMupa B 2011 rogy (3apaBooxpa-
HeHune Poccuu, 2013 r. DepnepanbHas cnyxba rocyaapcTBEHHOW CTaTUCTUKKU. OXmaaemas NpoAOIXKUTENbHOCTb XXU3HU MpU
poXAeHWUU No cTpaHaM mupa. http://www.gks.ru/bgd/regl/b13_34/IssWWW.exe/stg//%3Cextid%3E/%3Cstoragepath%3E:

:%7C1-20.doc)

ctaBui — 0,2 %o, 00IIIEPOCCHICKII YPOBEHD POXKIac-
MOCTH BIIEPBBIC C HaUasa EBSHOCTHIX TOIOB MPEBBICHIT
yYpOBEHb cMepTHOCTHU U cocTaBui 13,2 va 1000 Hacene-
Hus (puc. 1).

HeoOxommmo OTMETHTH pa3HOHAIPAaBIEHHOCTh JIEMO-
rpaduIecKuX TeHICHITHI, B OTACIBHBIX peTHOHAX. B acT-
HOCTH, POCT POXKIAEMOCTH 3aperucTpupoBad B 30 cyOb-
ektax Poccuiickoit deneparmu, a ee cHkeHne — B 402

[Tokazarens MitaJileHUYECKOW CMEPTHOCTH CHU3HIICS
Ha 4,7% — ¢ 8,6 no 8,2 Ha 1000 poguBIIUXCS KUBBI-

> Jlokmaa O COCTOSIHHM 3/0POBbsi HACENCHHS M OPraHU3allid 37pa-
BOOXPAHEHHSI [0 HTOTaM JAESTEIBHOCTH OPraHOB MCIOJIHHUTENb-
HOH Biactu cyObekToB Poccuiickoir @enepanmu 3a 2013 roxa. http:/
www.rosminzdrav.ru/ministry/61/22/stranitsa-979/doklad 2013

MH, HECMOTPSI Ha y4eT ACTCH ¢ HKCTPEMaIbHO HU3KOM
maccoi Tena ot 500 rpammoB 10 1 kI

ITo omnenke Poccrara’, mokasarenb 0KUIaEMON TIPO-
JOJKUTEIBHOCTU MPEACTOSIIEH KU3HU IPU POKICHUU
B 2012 romxy cocraBmn 70,24 roma (meBoukun — 75,86,
MaJBIUKA 64,56 JIeT) mpu HEYKIIOHHOM POCTE Ha TIPO-
TSDKEHHUU ToclIeaHuX S5 jeT. BMecTe ¢ TeM oxxupgaemast
MPOJOIKUTEIBHOCTh KU3HU B Poccum ocraercs 3Ha-
YUTEIBHO HIDKE, YeM B OOJIBIITMHCTBE PA3BHTHIX CTPaH
mupa (puc. 2).

* 3npaBooxpanenue Poccun, 2013 1. denepanbHas ciny:kba rocyaapCTBeH-
HOU cTarrcTuky. OKuaeMast IPOIOI0KUTEIbHOCTb JKH3HH UL JIULL, 10~
CTUTIIHMX OIpe/eNieHHoro Bo3pacra. http://www.gks.ru/bgd/regl/b13 34/
Isswww.exe/Stg//%3Cextid%3E/%3Cstoragepath%3E::%7C1-03.doc
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Puc. 3. AuHamuka 3a6oneBaemoctn HaceneHus Poccuiickoin @epepaumn (Ha 1000 Thic. YenoBek HaceneHus)*

B nociienaue romel o01mast u mepBuYHas 3a00eBac-
MOCTh B CTpaHE HEYKJIOHHO pacTeT (puc. 3) mpu pas-
HOHANpPaBJICHHOCTH TEHACHIUH Mo okpyram (Tadm. 1),
IpUYeM, HaCTOPAKUBAIOT OIEPEKAIOLINE CPEIHHUE IO~
Ka3aTeJyd TEMITbI POCTa BPOXKICHHBIX aHOMAaJWi M 3a-
0oseBaHNi, aCCOIMMPOBAHHBIX C TCHETHYECKUMHU (hax-
tTopamu (Tabi. 2). lanaeie Poccrara cBUIETEIBCTBYIOT
0 TOM, YTO OoJiee IUPOKast, YeM B CPEIHEM II0 CTPaHe,
pacmpoCTpaHEHHOCTh TATOJIOTUH KiTacca «BpoxnEHHbIE
aHOMAaJTHH (TIOPOKH Pa3BUTHSA ), ISPOPMAITHN U XPOMOCOM-
HbIe HapymeHus» B 2011-2012 romax 3aperucTpupoBaHa
B 35-33 cyOwekrax Poccmiickort Denepanmu, npudem
B YpanbckoM M CHOMPCKOM OKpyrax 3aperucTpHpo-

BaHa TEHACHITNS K YBEIIMUCHUIO PACTIPOCTPAHECHHOCTH
sTo marosiornd. B HeHenkoM aBTOHOMHOM OKpyre
3aboseBaeMOCTh Bo3pocia 3a 1 rox ¢ 32,6 mo 48,2,
Pecnyommke Xakaccusi — ¢ 10,0 mo 17,6, Pecny6mnu-
ke Caxa — ¢ 7,5 mo 9,7, Maraganckoii obmactu —
¢ 7,3 mo 19,9, Empeiickoli aBTOHOMHOW 00JIacTH —
¢ 29,4 no 36,2 na 1000 nmereit B Bo3pacte 0—14 et
npu cpefiHeM 1o Poccuu 3Ha4eHUU ATOrO MOKa3arels
12,0-11,8™.

AHaM3 J0CTaTOYHO MPOTHBOPECUUBBIX ITeMorpadu-
YECKUX JAHHBIX MPUBOIAUT K BBIBOLY 00 YBEIMUCHHUH
B LenoM B nonyisauuu Poccuiickoilt denepanuu 10i1u
JIUI] CTApIIETo BO3pacTa u JAeTel, HIMEBIITUX MaTOJIOTHIO

Tabnuua 1
O6was 3aboneBaeMocTb Haceneuus Poccuiickolt Menepaumm no GeaepanbHbIM OKpyram™
ObLee Y1CNOo 3aperncTpUpOBaHHbIX CyvaeB
Temn
3abonesaHns
MepepanbHble okpyra Ha 100 ThiC. HaceneHus npupocta/ybbinu
' (%)
2012 r. 2013 r.

Poccuiickas ®enepaums 1604151 1612415 0,5
LleHTpanbHbI 149100,2 147800,0 -0,9
CeBepo-3anafHbli 182357,2 1820734 -0,2
HO>KHbIM 1413440 142618,7 0,9
CeBepo-KaBkasckuit 123818,0 128705,0 3,9
MpuBOMKCKUIA 180197,2 180795,7 0,3
Ypanbckuit 150126,1 152882,6 1,8
Cubupckuii 1721934 1746678 1,4
JanbHEeBOCTOUHbIN 153522,2 154253,8 0,5

* JIOKIag O COCTOSIHHH 3I0POBbs HACCICHUS M OPTaHHU3alid 3/pa-
BOOXPAHECHHSI MO HTOTaM [CSATEIBHOCTH OPraHOB HCIOIHHTEILHON
BiacTH cyowbekToB Poccmiickoit ®eneparnunm 3a 2013 rox. http:/www.
rosminzdrav.ru/ministry/61/22/stranitsa-979/doklad 2013

™ BaboneBaemocTh aereil B Bo3pacte 0—14 jeT 1O OCHOBHBIM Kiac-
cam OosesHeit o cyobekram Poccuiickoit @eneparmu B 2011-2012 rr
http://www.gks.ru/bgd/regl/b13 34/IssWWW.exe/Stg//%3Cextid%3E/
%?3Cstoragepath%3E::%7C2-66-2.doc
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Tabnuya 2

HekoTtopble cermeHTbl 06LLelt 3aboneBaeMoCTM HaceneHus no knaccam 6onesHeit B Poccuitckoint ®epepaumn 8 2008-2013 rr. (Ha 100 Tbic. HaceneHwns)
(oknad o cocmosiHuu 300p08bS HACENEHUS U 0p2aHU3AUUU 30pABOOXPAHEHUs] N0 UmMo2am OessmenbHOCMU 0p2aHO8 UCNONHUMENbHOU 61acmu Cybbekmos
Poccutickoli ®edepayuu 3a 2013 200. http.//www.rosminzdrav.ru/ministry/61/22/stranitsa-97 9/doklad_201 3)

Knaccol 6onesnen Temn npupocra/
MKB-10 2008 . 2012 r. 2013 . y6binun, %
(2008-2013 rr)
1 2 3 4 5
Bcero 156150,1 1614151 1612415 3,3
HoBoobpazoBaHus 3851,3 42929 4350,9 13,0
bonesHu aHAOKPUHHOW CUCTEMBI, PAaCCTPOICTBA 57617 64138 66406 15,3
NUTaHWS, HapyLlweHns obMeHa BeLLecTs
BonesHu HepBHOI cHCTEMDI 5652,7 58159 5903,2 4,4
Bonesnu KOCTHO-MbILUEYHOI CUCTEMbI 12500.1 13340,0 133159 6.5
1 COEOUHUTENbHOM TKaHM
Bonesnn MoyenonoBoi cuctemsl 10904,4 115574 117346 7,6
BpoxaéHHble aHoManuu (MOpoKu pasBuTKS), 6876 712.0 7193 46
nedbopMaLummu U XpOMOCOMHbBIE HApYLIEHUSs

B aHTe- W/WJIM MepUHATaIbHOM Iepuoje, JIMO0 MMero-
IMX 3a00JIeBaHMsI, aCCOLIMUPOBAHHBIC C TEHETUYECKH-
MU aHoMausIMA. OCOOYIO TPEBOTY BBI3bIBACT HAIUYHE
CYIIECTBEHHBIX PETHOHAIBHBIX Pa3IU4dd JeMorpa-
(uueckux ToKazaTelel, ¢ mpeoOmamaHneM B Hebma-
TONPHUSITHOW 30HE MaJIOHACEJIEHHBIX oOnacTeil Ypana,
Cubupwu, [lanerero Bocroka u Cerepo-3amnana Poccuu.
B ympomennoit opMe 3TH TEHAESHIIUHM MOTYT OBITh
OTIMCAaHbl KaK YBEIWYEHHUS IONH HE3IOPOBBIX JIETel
3a CUET YBEIIMYCHUE POXKIAEMOCTH B HEKOTOPBIX dTHH-
YEeCKHX TpyMNIax, MPOKUBAIOIIUX Ha TeorpaduuecKu
M30JIMPOBAaHHBIX TEPPUTOPHSIX.

PesynbraThl SKCIIEANIIMOHHBIX UCCIIEAOBAHUH, TIPO-
BeIeHHBIX  coTpyaHuKamMu  CankT-IlerepOyprckoro
TOCYJITapCTBEHHOTO TEIUATPUYCCKOTO MEIUITTHCKOTO
yauBepcutera B 1991-2014 romax (puc. 4) noarBepx-
JIAIOT U B CYIIIECTBEHHON Mepe JOTMOIHSIOT STH BBIBOIBI

B YacTH HEOOXOAMMOCTH pa3pabOTKH PETHOHAIBHBIX
MOJXOOB K OIECHKE M KOPPEKLUWH JeMOrpapuyecKux
TEHJCHIUH.

[IpoGnema yBenwueHUS PacIpOCTPAHEHHOCTH Ha-
CJIC/ICTBCHHBIX 3a00JICBaHUI B TOMYISIHIAX KOPEHHBIX
MaJIOYUCIICHHBIX HapoaoB Kpaiinero CeBepa m3BecTHA
JIOCTaTOYHO JIaBHO. JlMTenbHasi OTHOCUTEIbHAS U30-
TSIHST OTACNBHBIX CyONOIyISIHiA, 00yCIIOBIEHHAS T'€0-
rpaguIecKUMU OCOOCHHOCTSIMH B MECTaX UX MTPOKHUBA-
HUS U HEPA3BUTOCTHIO TPAHCIIOPTHBIX KOMMYHHKAIIUH,
B coueTaHuu ¢ aedopmanueil TpaJuIuOHHOTO YKJana
JKU3HU, TPEIIOoNaraBiiero, B 4aCTHOCTH, PErylIupo-
BaHUE CEMEHHO-OpaYHBIX OTHOMICHUH, MPUBEIO K I10-
CTETICHHOMY YBEIMUEHHIO JTOTH MTOMYIISAIINHN, HMEIOIIeH
TeHETHYECKUE Je(EKThl, OONBIINHCTBO U3 KOTOPBIX
VUMEIOT SIBHBIC KIMHUYECKHUE MPOSBICHUSI JIUIIbL Y TO-

MO3MIOT.

Puc. 4. Pernonbl Poccuiickoit @epepaummn, KazaxcraHa u Y36ekucraHa, o6cneaoBaHHble cotpyaHukamu CMI6IMIMY B xope skcneam-

LMOHHbIX pa6oT 1991-2014 rr.
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Puc. 5. luHamuka npoueccoB U3sSMeHeHUA YNCNNIEeHHOCTU nonynauuu, ypoBHA ee 340p0BbsA U KO/IMHEeCTBa rOMO3UroT pelecCMBHOro

comaTtuyeckoro 3a6oneeBaHusa B nonynauuu

Hampumep, B Peciyonuke Caxa (SkyTus) mo mas-
HBIM CTaTUCTHYECKON OTYETHOCTH B HACTOSAIIEE BpEeMs
Ha tepputopuu 3105,6 kB. kM mposkuBaeT 949 Trics4 ye-
nosek (0,31 yenoBeka Ha 1 KB. kM), 36 % HaceIeHHS ITPO-
’kuBaeT B 551 nocenke ¢ yucnenHoctoio 200—-1000 ye-
JIOBEK, PACCTOSHUE MEXIY HACEICHHBIMH ITYHKTaMH
cocrapnseT ot 30 mo 650 km. CrnencrBueM 3TOro sB-
JISICTCSI BBICOKUN YPOBEHB OJTM3KOPOJCTBEHHBIX OPAKOB:
YPOBEHb TOMOJIOKAIBHBIX OPAKOB (CYyTIPYTH MTPOXKUBATU
1o Opaka B omHOM paiione) coctasmger 50 %, sHmomo-
KallbHBIX (CYHmpyTrH MpOXUBAIH 0 Opaka B COCETHUX
paitonax) — 15% [3].

OueBUIHO, YTO CYLIECTBYIOUINE TCHICHIUN KpalHe
HeraTUBHBL. [Ipy WX COXpaHEHWHM MOXKHO OXKHJIATh
YXyAIIeHHE KadecTBa TMOMYISAIAN W3-3a YBEIHYEHUS
YyuClia MaHU(ECTHBIX — YaCTO BEChbMa TSDKEJIBIX —
dbopm maronoruu. C TOYKH 3pEeHUS TUIAHUPOBAHHS
KadyecTBa MOMYJSIUN ¥ Pa3BUTUS MEIUIIMHCKOTO 00e-
CIICUCHHsI IIeJecoo0pasHo (popMupoBaHHE MaTeMaTH-
YECKUX MOJENICH C IeNIbI0 MTPOTHO3UPOBAHUS YHCIICH-
HOCTH OOJIbHBIX 3a00JICBAHUSMHU, aCCOIIMMPOBAHHBIMH
C TEHETHYECKUMHU aHOMaIIUsIMU. BBIOOp ynpaBiseMbIx
TIEpEeMEHHBIX (HampuMep, U3MEHEHUE YPOBHS TOMOJIO-
KaJbHBIX OpakoB BCIIEACTBHE TPOBEACHHS KaMIaHHUH
MOMYJISIPU3AIIMYA MEXKPETUOHAIBHBIX MOJIOJICKHBIX (he-
CTHBaJICH WX yAy4LICHUs TPAaHCIOPTHON HHppacTpyK-
TYpBI | TIp.) B KAY€CTBE [1apaMeTPOB MOJIEIH ITO3BOJIUT
JIoCcTato9Ho 3(PPEKTUBHO YIPABIATH UYHUCICHHOCTHIO
HOCUTEJIeH MyTaluil B MOMYJIALIMH.

AHanuTH4ecKas MOJICIIb YMEHBIIICHUS YUCIICHHOCTH
MOMYJISIIUY [IPeJIoaaraeT 3 (a3bl:

1. xopotkas (aza TOSBICHHUS MYTallMU B TOIMYJISIIUN

(TIpuBHOC W3BHE, MyTareHes);

2. JUIMHHas (asza pacnpoCTpaHCHHsI MyTalUU B IOIY-
JSUKY U ee Qukcanus (Tepeiaya moTOMKaM, MOsB-
JICHHE TOMO3HIOT);

3. (aza yMeHbIIICHUS YUCICHHOCTH TOMYJISIIAA (HAKO-
TUIEHHOE KOJIMYECTBO MYTAIlUi TaK BEJIMKO, YTO I10-
MYJSIAS He MOYKET BOCCTAHOBUTKCS; B 9TOM CITydae
YMEHBIICHUE YUCICHHOCTH HACTYyHaeT B TEUCHUE
HECKOJIbKUX ITOKOJICHUH.

PucyHnok 5 mpencrapisieT BO3MOKHBIN XOJ KPUBBIX
MMHAMUKY YUCIICHHOCTH TIOIYJISIINHT, €€ KauecTBa U KO-
JUYECTBA TOMO3UTOT B TOMYJISALINUA, COOTBETCTBYIOIINUX
9TOH MOjeNu, COPMHUPOBAHHON C YYETOM JTUICMMBI
Haldane [9] mns cinywas periecCHBHON COMaTHYECKOM
MYTaly{ ¥ TIOMYISAINAN OOJBIIION YHCICHHOCTH.

[Ipu mconp30BaHUM aIEKBATHOTO MATEMAaTHIECKO-
ro ammapaTta JaHHBIM MOIXOH TO3BOJISAET PAacCUUTAThH
KOJIMYECTBO MOKOJICHUH JJO «yracaHus MOMyJIALHNU KaK
(YHKIIMIO WCXOMHOW YHWCIEHHOCTH TMOMYJISIIUHN, CKO-
POCTH pacCIpOCTPAHCHHUS] MyTalud W KodpQuimeHTa
cenekuuu. B ciaydae nmonynsiuuid MajoWd YHUCIEHHOCTH
TaKOM IMOJIXOJT MOXKET MOTPEOOBATh y4eTa 3HAYUTEIIBHO
0O0JIBIIIET0 KOTMYEeCTBA TApaMEeTPOB ISl OITUCAHUS Ove-
BHTHO YCKOPEHHHOTO YXYIIEHHUS YPOBHS 37I0POBbS 110~
MyJSIAN, 00pa30BaHUS TOMO3UTOT M, B KOHEYHOM CUe-
Te, O0oJiee paHHETO HACTYIUICHUSI MOMCHTA «YTaCaHUs)
TIOTYJISILIUH.

CylecTBeHHOE YNPOIIEHUE MEePCIIeKTUBHOTO Tijia-
HUPOBAHUS JEMOTpapUUECKUX TEHIEHIIMA BO3MOXKHO
MIPU WCIIOJIb30BAHUH TIPH MOJICTHPOBAHUU JIEMOTpa-
(UYEeCKUX TEHJCHIMH CTAaHJIAPTU30BAHHON OIICHKH
YPOBHSI BOCIIPOU3BOACTBA MOMyisiiiuu. OQHUM U3 BO3-
MOYKHBIX TIOIXOJIOB SIBJISIETCS pacueT WHIEKCa cTape-
HUS/OMONIOKeHHsT (aging/rejuvenation), MCIIONb3yeMO-
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Tabnuya 3

TpaAMUMOHHbIE Mepbl CTapeHUs HaceNeHNs U Mepbl CTapeHUS, YYUTbIBAKOLLME NPOAOIKUTENBHOCTb NpeacTosLei xusHu (RLE) [5, 13]

TpaZnLUMOHHbIE Mepbl CTapeHUs HaceneHus

Mepbl cTapeHus, yunTbiBatoLLMe NPOAOMKUTENBHOCTb NPEACTOSLLEN
*mn3HK (RLE)

Prop. 60+ (unu Prop. 65+) — nons nuy, B Bospacte 60 net (unm 65 nert)
U cTaplie

Prop. RLE 15 — fons nvu, B BO3pacTHbIX Fpynnax, UMeLLmMX 0XXMaaemMy
NPOLOMKUTENBHOCTb XXM3HU 15 neT u MeHbLue

OADR (old-age dependency ratio) — nemorpaduueckas Harpyska
3a CYeT MOXWAbIX — YN0 AnL, B Bo3pacte 60+ (unmn 65+), npuxoasiee-
€S Ha CTO L, B TpyAocnocobHoM Bo3pacte (15 unan 20 net) — 59 net
(unn 64)

POADR (prospective old- age dependency ratio) — nepcrekTvBHas
nemorpaduyeckas Harpyska 3a cyeT noxunbix. POADR uucno nuu, B Bo3-
pacTHbIX rpynnax, umetowwmx OMK 15 net n MeHbLue, aeneHHoe Ha Ynucno

i, He monoxe 20 (uaun 15) net n umetowmx OTX 6onblie 15 net

MepunaHHbIN (CpeaHuit) BO3pacT HaceneHus

PARYL — population average remaining years of life — B3BelweHHoe
cpenHee BO3pacTHbIX 3HaveHui OMXK, roe Becamu SBAKKOTCS AOAM KL,
B KaX/[0M BO3pacTe

TO Ui aHAIM3a HaJAeKHOCTH M PUCKOB. B Hacrosmiee
BpeMs B MEIMIIMHE HCMOIb3YIOT 2 THIA IMOKa3aTesei
Bo3pacta nonyisiuu [12]. Tlokazarenu mepBoro Tuma
PacCcUNUTHIBAIOTCS KaK OTHOLLCHHUE YHMCIEHHOCTH TOXKH-
JBIX K OOIIEH YMCIEHHOCTH HACEJICHUS WM K YUCIICH-
HOCTH JIPYTOrO BO3pacTHOro KOHTHHTreHTa. K moxasa-
TeJSIM BTOPOTO THUIA OTHOCST MEAMAHHBIA (CpeaHuit)
Bo3pacT. O0a TUMa nmoxkaszaresiei UMErOT CyIECTBEHHBIE
HEIOCTATKH K KOTOPBIM, B YACTHOCTH, OTHOCSITCS HE00-
XOOUMOCTb JIOOIPEAETICHUS MOHATHS «CTApOCTby» IS
WHAEKCOB 1-T0 TUIa W HEBBICOKAsl HAJAEKHOCTb, 0CO-
OCGHHO TPU HMCIOJIL30BaHWH, KaK MpUHATO B Poccuu,
CpeiHero, a He MEIUaHHOTO BO3pacTa JAJsl MHAEKCOB
BTOPOTO THIIA.

[ombiTKa ONTUMH3AINN U3MEPEHHSI CTAPCHUS TTPH-
BeJla K MOSIBJICHUIO HOBBIX UHJIEKCOB (Taodi. 3).

Onucanue  CTapOCTH/OMOJIOKEHHS  IMOIMYJISILIUN
B TepMHUHAX TeopuM HajaexHocTu [1, 7] umeer psa
[IPEUMYIIECTB, IIOCKOJbKY CTapeHHE OIMCHIBAETCS
nub0 B TEPMMHAX pacIpelesieHus] BOo3pacTa IOMyIs-
UK, 100 B TEPMUHAX paclpelesieHHs AIUTEIbHOCTH
KHU3HU (CMEPTHOCTH) TTOMYJISILIHH.

He BcTymas B OMCKyCCHIO OTHOCHUTENIBHO KOPPEKT-
HOCTH HCIIOJNB30BaHUSI TEPMHHOB «BOCCTAHOBHUMBIE)
U «PEMOHTONPHUTOAHBIC» CHUCTEMBI [4] HEoOX0omMMOo
MOAYEPKHYTh, YTO B TEOPUH HAICIKHOCTH TEPMHUHA-
MH «CTapeHHE» H «OMOJOKEHHE» («pPEIOBEHALIUS»)
OTMCHIBAIOT TIOBEICHWE BOCCTAaHOBHMEIX (repairable)
W HEBOCCTAaHOBHMBIX (non-repairable) cucrem wim
WX KOMIIOHEHTOB, MPHYEM pa3indHue TPaJUIUOHHOTO
«COLIMO-METUIIMHCKOTO» M HCIIOIBb3YEeMOI0 B TEOPUH
Ha/ICKHOCTH TIOIXOJOB 3aKJIIOYACTCSI B CAMOM Tpak-
TOBKE SIBJICHMSI CTapeHMsA: B BOCCTAHOBHMBIX CHCTE-
Max BBIACISAIOT KJAcChl CHCTEM C YXYAIIAIOUUMHUCS
(deteriorating) u ymyumatommmMucs (improving) Xa-
PaKTEpUCTUKAMU, MO KOTOPbIMU IOHUMAIOT, COOTBET-
CTBEHHO, CUCTEMBbI C YBEIMUYHMBAIOLUIMMCS WM YMEHb-
maroImuMcs mporeHTom ommook (Rate of OCcurrence
Of Failures, ROCOF) wiu — 49To BakHO JIsl IOHUMA-
HUSI MEIUIMHCKOH CYTH — JUIMTENILHOCTH HapaboT-
KA Ha OTKa3. DTO IIOJIHOCTBIO COOTBETCTBYET OTHOM
U3 TPAKTOBOK HMOHATHS «yPOBEHb OOJIE3HEHHOCTH IO-

MYJSIIAR» U TIOCTIe aJlalTallud MaTeMaTuyecKoro arra-
para, BO3MOYKHO, MO3BOJIUT HCIOJIB30BaTh TPAKTOBKY
B KayecTBe 0a30BOM IS ONpeNeeHUs YPOBHS 310pPO-
BbsI ITOMYJISIIUHU TIPH MOJICTHUPOBAHUH (pHC. 3).

TeopeTndeckne acmekTsl METoJa W MareMarnde-
CKUI1 anmapar pacuera WHAEKCa CTapeHHs/OMOJIOKEHUS
B TEPMUHAX TEOPHH HAJCKHOCTH NETAIBHO OMHMCAHBI
panee [10, 11]. B atux paborax mpeiokeH BapHaHT
Gini-uagekca [8] (Gini-type index, GTI), mogoGHOTO
UCTIOIb3yeMOMY B MaKpOIKOHOMHKE B KauecTBE CTa-
TUCTUYECKOTO MOKa3aTelsl CTENICHN PacCiIoeHHs oomie-
CTBA CTPaHBI WM PETHOHA 10 OTHOLICHUIO, HAIIPUMED,
K pacnpenenenuto goxozaa [14].

IIpensioskeHHBI BapuaHT MHJIEKCA IPUHUMAET 3HA-
yeHus B guanaszone ot —1 mo 1. Uem Onmike 3HaueHne
uHjaekca k 0, TeM Oosee CTaOMIBLHO COCTOSHHE MOIY-
nsrun. [lonokuTensHOE 3HAYSHHE HHIEKCA YKa3hIBAET
Ha CTapeHne MOMYISIIAA, OTPUIIATeThHOE — Ha OMOJIO-
KeHne. [ onpeneneHust Toro, CTapuTcs WIA OMOJIa-
JKUBaeTCs TOMYJISIINA, TOCTATOYHO IMOMYyYUTh JaHHbIE
0 CMEPTHOCTH B TEUEHHE OJTHOTO KaJEeHJapHOTO rofia.

Hwxe B kKauecTBe WILTIOCTPAIINH MTPEACTABIICH IPUMED
pacuera GTI mst momyssiiim Poccuu B 1959 1 2010 ro-
nax. JlaHabple 1715 pacdera B3sATHI B 0a3e JaHHBIX CMEPT-
Hoctu (Human Mortality Database, HMD)*, coznannoii
B pa3BUTHE HCCIIEJOBATENBLCKUM IPOEKTOM Jienapra-
MeHTa aemorpaduun Kamudopruiickoro yHuBepcurera
(Berkeley, USA) u UncTutyTa nccnepoBanus qemMorpa-
¢um Makca [1nanka (Rostock, Germany).

AHanM3UpOBaHHbIE MAacCHBBI JAHHBIX, HJUTIOCTPH-
pOBaHHBIE Ha PUCYHKE O, OMHCHIBAIOT CMEPTHOCTH
B Poccuu B 1959 u 2010 romax. Pe3ynbraThl pacuera
GTI, npencraBieHHbIe B Ta0bIUIe 4, CBHICTEILCTBYIOT
0 TOM, YTO MpPH MPAKTUYECKH OJAMHAKOBOM 3HAYCHHUH
menuanel U B 1959, u B 2010 rogax B OTpe3HON TOUKE
«25 met» momynsuys OMOJIaKUBaJlach, & B OCTAIBHBIX
OTPE3HBIX TOYKAaX — CTapea.

Taxkum oOpa3zom, HaIO TOJaraTth HCIMOIb30BAHHE
ONHCaHUsl CTAPCHHS/OMOJIOKEHUS MOMYIISIUN B Tep-
MHUHaX TEOPHH HAJCKHOCTH BEChbMa IeJIeCO00Pa3HBIM

4 http://www.mortality.org
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YpoBeHb CMepTHOCTU B Poccuu
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Tabnuya 4

3HayeHus Gini-nogobHoro uHaekca (GTI) n dyHkummn HapexHoctn ans Poccum B 1959 1 2010 ropgax

0Tp€3HbIE TOYKHU 1959

2010

BO3pacta 8q Bpemd 3Haerve DYHKLMS HALEXHOCTU 3Haerve DYHKLMS HALEXKHOCTU
cMepTu, net GTI GTI
25 -0,551 0,920 -0,030 0,974
65 0,321 0,669 0,523 0,637
105 0,698 0,001 0,736 0,0001

JUTSL OLIEHKH JieMorpauuecKux TeHIeHIul npu mone- 5. Cadaposa LT, Cadaposa A.Ll., Muxaiinosa O.U.

JINPOBAHWUN JUHAMHUKHU COCTOSIHHS 3J0POBBs IOITYJIS- [emorpaduyeckoe passuTMe: BbI30Bbl rnobanmsa-

uud. ITpu 3TOM HECIOXKHBIN 1Sl BBIYUCIECHUS UHJIEKC umMn. MaTtepuanbl MEXAYHapOLHOM KOHMEpeHLMM

KaK M MpU MaKpOOKOHOMHYECKHX pacyeTrax MOXKET «CenbMble BanenTeesckue uTeHusa». Mocksa, MIY

pacueHuBaTbCd KaK WHTErpaibHas XapaKTEPUCTHKA, uM. M.B. JlomoHocoBa, 15-17 Hosbpsa 2012 r. MNog,

UHTEpIpeTHpyeMasl Kak MOMyJIALHOHHBIM WHINKATOP pen. B.A.Vonuesa, H.B.3sepesoi, IE.AHaHbeBOW,

YMEHBIICHHUS] OIMMOOK (YBETUYCHHS JUIUTEIHLHOCTH B.T. Toiwesny. M.: Makc Mpecc; 2012: 139-42.

HapaOOTKH Ha OTKa3, OMOJIOKCHHS) TIpH OTpHUIaTenb- 6. Llaperopoaues A.[., BukTtopos A.A., OcmaHos U.M.

HBIX 3HAYEHUSAX W KaK WHJMKATOp YBEIUYEHUS OIIHU- Jkonormnyeckas neguatpua. M.. U3p. «Tpuapga-X»;

00K (YMEHBIICHUS! JJIUTEILHOCTH HApaOOTKU Ha OT- 2011.

Ka3, CTapeHus). 7. Barlow R.E., Proschan F. with contributions by L. Hunter.
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DEMOGRAPHIC TENDENCIES, MODELING OF
POPULATION HEALTH AND DESCRIPTION OF
POPULATION AGEING IN TERMS OF RELIABILITY
THEORY

Chasnyk V. G., Kaminskiy M.

# Resume. It can be difficult to provide unbiased assessment
of demographic trends in large most populated countries be-
cause of the technological problems and political influences.
Nevertheless, without understanding those unbiased tenden-
cies it is impossible to assess and plan socio-economic activi-
ties of a state and its individual departments. It is important
particularly for medical services strategic planning in which
connection fundamental significance is attached to trends es-
pecially in pediatric population. According to the reports of the
Federal State Statistics Service and of the Ministry of Health
Care nowadays we see in Russia relatively favorable demo-
graphic tendencies together with steady growth of morbidity
in population. These trends are differently directed in diffe-
rent regions and they are mostly inauspicious in rural sparsely
populated areas of the northern European part of Russia, in the
Urals, in Siberia and in the Far East where genetically deter-
mined disorders are among factors that influence the quality
of population. Deterioration in quality of growing population
inevitably leads to increased costs of medical service. In or-
der to plan medical services we need prognostic models with
“population health status” used as dependent variable. In order
to minimize the subjectivity while assessing the health status
it can be described in terms of reliability theory particularly
using the Gini index (1912), which is well known as a tool
for risk assessment in mechanics and macroeconomics. In reli-
ability theory. According to the fundamentals of the reliability
theory systems are classified into deteriorating or improving,
which respectively are defined as systems with increasing and
decreasing Rate of OCcurrence Of Failures (ROCOF) or which is
even more important for understanding of medical essence —
respectively with short or long mean-time-between-failures.
This interpretation corresponds to concepts of population
morbidity and population ageing/rejuvenation. A Gini-type in-
dex (GTI) was introduced which needs one year data of mortal-
ity in age cohorts to reveal whether the population is ageing
or rejuvenating. Negative values of GTI indicate rejuvenation
(decreasing ROCOF), positive values indicate ageing (increas-
ing ROCOF). The results of assessment of population ageing in

Russiain 1959 an 2010 are presented. To calculate the GTl the
database of Max Planck Institute for Demographic Research
(Rostock, Germany) and University of California (Berkeley, USA)
was used.

¢ Key words: demography; morbidity; population health; mo-
deling; population ageing; reliability theory; Gini-index.
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HIGHER-DOSE CANAKINUMAB THERAPY FOR REFRACTORY MACROPHAGE
ACTIVATION SYNDROME IN CHILDREN WITH SYSTEMIC JUVENILE IDIOPATHIC
ARTHRITIS: TWO CASE REPORTS

© Kostik M.M.%, Likhacheva T.S.%, Chikova I.A., Buchinskaya N.V.%, Abramova N.N.?, Kalashnikova 0.V.%, Cron R.Q.2,
Chasnyk V.G.!

1Saint Petersburg State Pediatric Medical University, Russia;
2University of Alabama School of Medicine, USA

Resume. Macrophage activation syndrome (MAS) is a life-threatening, potentially fatal complication of systemic juvenile
idiopathic arthritis (slIA) appears in non-remitted fever, cytopenia, coagulopathy, liver and CNS dysfunctions. Triggers of MAS
could be disease activity, infections and medications. Known IL-1 is the key cytokine in pathogenesis of MAS and SJIA, and disease
flare associated with increased amounts of different cytokines, especially IL-1f. Many cases of MAS are medically-refractory to
traditional doses of cytokine inhibition and may require increased dosing of biologic cytokine blockade. Interleukin-1 (IL-1) is
typically a key cytokine in the pathogenesis of sJIA and associated MAS. When MAS occurs in the setting of sJIA treated with
IL-1 inhibitors, then increased dosing of IL-1 blockers may be beneficial. This has been shown for anakinra, an IL-1 receptor
antagonist, but this drug is currently not available worldwide. Another IL-1 blocker, canakinumbab (CKB), is a monoclonal
antibody that blocks IL-1B, but does not also block IL-1a like anakinra. Herein, we describe 2 sJIA patients who developed
MAS on standard doses of CKB (4 mg/kg). Both patients received an increased dose of CKB: 150 mg (7.5 and 12.5 mg/kg,
respectively) with rapid and complete resolution of MAS. Later the CKB doses was tapered to normal regimen. No side effects
or adverse events were noticed during usage of increased CKB doses. Increased dosing of CKB should be considered for
CKB-treated sJIA patients who develop MAS on standard dosing.

Key words: macrophage activation syndrome; systemic juvenile idiopathic arthritis; interleukin-1; anti-IL-1 treatment;

canakinumab; monoclonal antibody.

BACKGROUND

Macrophage activation syndrome (MAS) is a some-
times fatal complication of rheumatic disorders, most
commonly complicating sJIA in childhood [1, 17, 20].
MAS is related to familial hemophagocytic lymphohis-
tiocytosis (HLH) which has been traditionally treated
with high doses of etoposide chemotherapy [7].

Since MAS is not considered to be a result of
homozygous mutations in cytolytic pathway genes,
and because the HLH treatment protocol is associ-
ated with a high degree of mortality, rheumatolo-
gists have chosen to treat rheumatic disease associ-
ated MAS with non-cytotoxic immunosuppression.
This typically includes a combination of high dose
corticosteroids (CS), the calcineurin inhibitor, cy-
closporine A, and, more recently, the addition of the
recombinant interleukin-1 (IL-1) receptor antagonist
(IL-1Ra), anakinra [17].

While lower doses of anakinra (1-2 mg/kg/day) may
suffice to treat MAS associated with systemic juve-
nile idiopathic arthritis (sJIA) [3, 9, 12], when patients

are already on anakinra, even higher doses may be re-
quired to control MAS [8-10]. In addition to anakinra,
other IL-1 blocking agents are also available for treat-
ment of sJIA [22]. Canakinumab (CKB) is a monoclo-
nal antibody directed against IL-1f and has been shown
to be highly effective in treating sJIA [19]. When MAS
occurs in the setting of CKB treated sJIA, it is currently
unknown whether or not increased dosing of CKB will
help treat the MAS.

CASE PRESENTATIONS

Herein, we describe 2 patients with sJIA, who re-
quired higher than sJIA standard dosing of CKB to ef-
fectively resolve episodes of MAS that occurred despite
standard doses of CKB.

Patient 1: An 11-month-old boy presented with pro-
longed fever, evanescent salmon-colored rash, knee
arthritis, hepatomegaly, pericarditis, leukocytosis, and
elevated erythrocyte sedimentation rate (ESR), C-reac-
tive protein (CRP), and serum levels of liver enzymes.
sJIA with associated MAS was suspected and treatment
with CS was initiated with a good response. Disease
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relapses occurred at the ages of 18 and 23 months af-
ter tapering doses of CS. IL-1 blockade was initiated
with CKB as this was the only IL-1 blocker available in
Russia.

After the first injection at the age of 25 months (stan-
dard dose of 4 mg/kg every 4 weeks) he had a good
clinical response, and he weaned off CS. He did well
until the 57th day after starting CKB (just before the 3rd
CKB injection) when he presented with knee arthritis
(no fever or rash) and increased CRP and liver enzymes
[alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST)]. Within two weeks after the 3rd CKB in-
jection, he presented with fever, rash, symptoms of en-
terocolitis, and liver enzyme elevation.

He was admitted to the hospital and had continued
fever, hepatomegaly, diarrhea, and increased CRP, ALT,
AST, lactate dehydrogenase (LDH), and ferritin. After

several days of IV antibiotics, intravenous immuno-
globulin (IVIG) (1 gr/kg), and pulse methylpredniso-
lone therapy (30 mg/kg) followed oral CS, the fever and
rash resolved, and the CRP, ALT, AST, LDH, and fer-
ritin were decreased.

However, on the 9th day of admission the patient’s
condition dramatically deteriorated. The fever and
rash returned, and he developed pancytopenia, and in-
creased CRP, ALT, AST, ferritin (16.932 ng/ml), and
LDH (2.770 U/l), with decreased total serum protein
(5.6 g/d), albumin (2.8 g/dl), and sodium (127 mmol/l).

His labs and clinical exam were consistent with coagu-
lopathy, a hemorrhagic syndrome, and central nervous sys-
tem dysfunction. Repeated courses of high dose (30 mg/kg)
pulse methylprednisolone therapy, IVIG, fresh frozen
plasma, and broad-spectrum antibiotics were ineffective.

Due to developing life-threatening resistant MAS,

CKB
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Fig. 1. Response of MAS measures to higher-dose CKB (patient N 1). Days/months pre- and post-development of MAS are listed
along the X-axis. Periods of fever and rash are noted at the top of the figure. Standard (4 mg/kg, small arrows) and high-
dose CKB (12 mg/kg, large arrow) doses are noted by orange arrows at the top. IVIG doses (1 mg/kg) are listed in the
middle as blue arrows. Pulse methylprednisolone doses (30 mg/kg) are noted as green arrows at the bottom, followed by
oral prednisolone dosing noted in blue. Discharge from the hospital occurred at day +10 as noted in yellow. Platelet count
is depicted with green triangles with range of values to the top left. CRP is shown as red squares with values listed to the
top right. WBC is represented with purple squares with range of values to the middle left, and fibrinogen is noted as red
diamonds with ranges to the middle right. ALT (burgundy triangles) and AST (green squares) have their range of values listed
bottom left, and ferritin (blue squares) have their range of values listed bottom right. Abbreviations: CKB — canakinumab;
CRP — C-reactive protein; CS — corticosteroids; ESR — erythrocyte sedimentation rate; HLH — hemophagocyticlymphohistio-
cytosis; IL-1 — interleukin-1; IVIG — intravenous immunoglobulin; MAS — macrophage activation syndrome; sJIA — systemic

juvenile idiopathic arthritis
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Table 1
Response of macrophage activation syndromelaboratory measures to higher-dose canakinumab (patient N 1)
Measurements / Days -1mo | -14D | -8D -3D DO D1 D2 D4 D8 D13 |1mo | 2mo |3 mo NV
Fever + + + +
Rash + + + + + +
WBCx 103/mm? 6.2 6 8.4 8.3 4 3.5 4.3 6.9 7 6.3 5.8 6.6 | 392 5253
PLTx10%/mm? 254 | 260 | 286 | 142 43 51 64 153 | 193 | 197 | 519 | 282 | 189 255822
Ferritin, ng/ml 97.1 | 240 |1199| 726 | 11781 | 16932 | 7900 | 969 | 240 | 97 8.2 | 13.2 | 16.1 | 0-140
CRP, mg/L 414 | 43 | 134 | 55 109 159 443 | 9.5 2.6 6.6 1 0.8 0.3 0-5
Fibrinogen, mg/dl 270 | 300 | 330 | 310 50 130 120 | 100 | 145 | 186 | 264 24%%
Prothrombine time, % 94 91 94 89 53 76 83 83 91 92 100 fgo
ALT, U/L 62 | 240 | 240 | 165 911 575 |289.9| 138 56 36 20 20 16 | 6-34
AST, U/L 73 145 | 150 | 66 695 263 88.3 38 35 31 21 26 28 | 10-69
LDH, U/L 481 | 640 | 1634|1236 | 2770 | 3020 | 1036 | 536 | 479 | 436 | 184 | 185 | 209 | 17
ESR, mm/h 4 5 15 20 2 2 3 3 2 3 3 0-15
# CKB injection #3 #4 #5 #6 #7
CKB dose, mg/kg 4 12.5 6 5 4
IVIG +
Methylprednisolone, IV, 30 mg/kg + + + +
Prednisolone, PO, mg/kg 2 2 2 1 0.68 | 0.17
WBC — white blood cells, PLT — platelets, CRP — C-reactive protein, ALT — alanine aminotransferase, AST — aspartate aminotransferase, LDH —
lactate dehydrogenase, ESR — erythrocyte sedimentation rate, CKB — canakinumab, IVIG — intravenous immunoglobulin, PO — per 0s, NV — normal
values

CKB was administered at ~3-times the recommended
dose (12.5 mg/kg). This resulted in a dramatic clini-
cal improvement (fever and rash resolved within 3 days
after the CKB injection), and normalization of his lab ab-
normalities within a week. No side effects from increased
CKB were noted, and the patient was discharged to home
9 days post-CKB with a tapering regiment of oral CS.

His hospital course and laboratory values are plot-
ted and summarized in Figure 1 and Table 1. He has
done well as is now receiving conventional CKB dosing
(4 mg/kg every 4 weeks).

Patient 2: An §-year-old girl with sJIA was doing
well on CKB (4 mg/kg every 4 weeks) without the
need of CS therapy. However, she developed a clini-
cally mild form of MAS without signs of a sJIA flare
(no arthritis or rash) just before her 9th CKB injection.
One month before (at the time of the 8th CKB injec-
tion) she had mild anemia (Hb=11.5 g/dl), leukopenia
(WBC=3.9x10°mm?), and increased LDH (475 U/l),
ferritin (412.3 ng/ml), and CRP (6.0 mg/l).

The diagnosis of MAS was considered, and CKB
was injected at the standard dose (4 mg/kg). At the time
of 9th scheduled CKB injection she had developed sore
throat, lymphadenopathy, and low grade fever, but no
rash or arthritis.

She continued to deteriorate clinically, and her
liver laboratory parameters worsened: increased ALT
(181 U/M), AST (131.8 U/1), and LDH (753 U/1). She re-

ceived an increased dosage of CKB (~2-times normal,
7.5 mg/kg) for the scheduled 9th injection without
corticosteroids. Her clinical and laboratory features of
MAS resolved within a week without any noted adverse
events. Her next CKB injection was in 28 days at a dose
of 6 mg/kg and was then tapered to 4 mg/kg for the
10th monthly CKB injection. She continues to do well
at this current dose of CKB.

As itis known sJIA is an autoinflammatory condition
with a peak age of onset of 2 years of age [2] but can
occur in the first 12 months of life like patient N 1 re-
ported herein. MAS is a life-threatening complication of
sJIA [17], and MAS is likely more common in children
with sJIA than previously considered [1]. Diagnostical-
ly, MAS can be a challenge as many features are shared
with sJIA flares, and MAS can be present at disease on-
set [2]. Unlike the HLH criteria [7], preliminary MAS
criteria for sJIA include liver dysfunction [16], as was
noted in both children reported herein. Typically, ele-
vated serum ferritin is a sensitive marker of MAS [5].
However, with the increased use of IL-1 and IL-6
blockade in children with sJIA, the ferritin value may
be blunted, even in the setting of MAS, and the ratio of
ferritin to ESR may be of greater diagnostic utility [6].
For patient N 2 reported herein, the MAS presentation
was associated with only a slightly elevated ferritin
level, and clinically the prodromal stage leading up to
MAS in both patients was longer than usual. Anecdot-
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ally, we have observed this phenomenon in othersJIA
patients who developed MAS onbiologic therapies.
Moreover, we have noted severe organ damage during
the MAS course that did not necessarily correlatewell
with ferritin levels. Thus, one must be aware of these di-
agnostic dilemmas so as to not delay appropriate MAS
therapy in the setting of sJIA on biologic therapy.

As many as half of the cases of MAS are medically-
resistant to standard dose sJIA therapy and frequently
require more aggressive treatment: cyclosporine A,
high dose CS, and cytokine targeted biologic medi-
cations [20, 21]. For many patients, IL-1 is a key cy-
tokine in the pathogenesis of sJIA [14] and associated
MAS [17], and disease flares have been associated
with increased amounts of pro-inflammatory cytok-
ines, particularly IL-1f. Theoretically, increased IL-1
production can overwhelm the body’s countering
mechanisms (e.g. production of IL-1Ra). Anakinra is
a recombinant version of naturally occurring IL-1Ra,
and increased doses of IL-1Ra may be needed to bind
excessive amounts of IL-1f. There are now several pub-
lications demonstrating the efficacy of increased anak-
inra dosing to treat MAS episodes [8, 13, 18]. Despite its
documented benefit in treating sJIA [15], anakinra is
not available in all parts of the world. However, 2 oth-
er IL-1 blocking agents have been studied as therapy for
sJIA, CKB (a monoclonal antibody to IL-1p) [19] and
rilonacept (an IL-1 receptor fusion protein) [11].

Currently, there is limited data regarding the use of
CKB and rilonacept for treating MAS in the setting of
sJIA. Indeed, there are only a few cases of MAS report-
ed to occur during or after CKB treatment of sJIA in ran-
domized controlled trials [19]. Herein, we report the use
of increased doses of CKB in 2 children with sJIA treat-
ed with standard dose CKB for treatment of MAS. Both
sJIA patients received one scheduled injection of an in-
creased dose of CKB (150 mg, ~3-and 2-times standard
doses, respectively) with rapid resolution of MAS al-
lowing for tapering back down to standard CKB dosing
of 4 mg/kg every 4 weeks. There were no notable short
term adverse events consistent with the published safety
and efficacy of high doses of CKB from clinical trials.
For example, after a single dose of 10 mg/kg of CKB,
free IL-1p was reduced by more than 90% for more
than 60 days [4]. In a subsequent long-term phase 111
extension trial, cryopyrin mutant patients with residual
symptoms after the first CKB dose responded to an in-
creased dose of up to 8 mg/kg and/or an increased dos-
ing frequency [10]. As cytokine inhibitors target circu-
lating or locally produced cytokines, there appears to be
a larger therapeutic window for dosing of these medica-
tions compared to traditional medicines which directly
target cells. One must also be careful to not always attri-
bute (cause and effect) the development of MAS in the

setting of cytokine inhibition to the therapy itself, as in-
creased dosing of the same biologic medication may be
highly beneficial in resolving the MAS.

CONCLUSIONS

sJIA and MAS are often both IL-1-driven condi-
tions. MAS can occur in the setting of sJIA treated with
standard dosing of IL-1 blockade by CKB. Our report
provides evidence for the efficacy and safety of short
term increased doses (2-3-times normal) of CKB in
treating sJIA associated MAS. Further study of the effi-
cacy and safety of increased doses of CKB for treatment
of MAS in children with sJIA is warranted.

CONSENT

Written consent was obtained from the patient fami-
lies for publication of these reports. Approval of higher-
dose canakinumab treatment was obtained from the lo-
cal ethical committee of Saint Petersburg State Pediatric
Medical University.
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NMPUMEHEHUE NMNOBbIWEHHbIX 03
KAHAKUHYMABA 019 PE®PAKTEPHOTIO
CUHOPOMA AKTUBALNN MAKPO®AIOB
Y AETEA C CUCTEMHbIM IOBEHWUJIbHbIM
UONOMNATUYECKUM APTPUTOM:
OAHHDIE ABYX CZIYYAEB

Kocmuk M. M., Jluxavesa T.C., Yukosa U.A., byqyuHckas H. B.,
Abpamosa H.H., KanawHukosa O.B., Kpox P, YacHeik B.T.

@ Pesome. CuHapom aktnBaumm mMakpodaros (CAM) — xu3He-

yrpoxatotiee,

nOoTEHUMANbHO cbaTaanoe OCNNOXXHEHUe Cu-
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CTEMHOrO HBEHWbHOTO wMauonatuyeckoro aptputa (clOUA),
nposBAsloLIeecs B BUAE MOCTOSHHOM NMXOPaAKM, LUTONaHee,
koarynonatuu, auchyHkumm nevenm u UHC. Tpurrepammn CAM
MOryT 6bITb aKTMBHOCTb OCHOBHOrO 3aboneBaHus, MHeKLUK,
NnekapcTBeHHble npenapaTbl. M3BecTHO, 4TO MHTepneikuH-1
ABNAETCA KMOYEBbIM LUMTOKMHOM B natoreHesze CAM u clOMA
1 obocTpeHns 3aboneBaHMs COMPOBOXAAKTCA MOBbILEHHBIM
BbIOPOCOM Pa3/IMYHbIX LLUTOKMHOB, 0COBEHHO MHTepnerikMHa-1p.
Bonblasg yactb cnyyaeB CAM aBnseTcs pedpakTepHON K Tpaau-
LIMOHHBIM [103aM aHTULMTOKMHOBBIX MpenapaTos U MoryT Tpebo-
BaTb MOBbILUEHHbIX [03 aHTULMUTOKMHOBLIX NMpenapaTos. B cny-
vyasax passutna CAM y naumeHtoB ¢ clOMA, Haxopawmxcs Ha
Tepanuu B6nokatopamu MHTEpneikuHa-1, NoBblWeHNe A03 3TUX
npenapaToB MOXeT ObITb NONE3HbIM. ITO paHee 6bl10 NOKa3aHo
A9 aHaKWMHPbl, aHTaroHWCTa peLenTopa MHTepnenkuHa-1, oa-
HaKo 3TOT NpenapaT ABAAETCA HEAOCTYMHbIM BO MHOTMX CTPaHax
mupa. [lpyrot 6nokatop uMHTepnenkmMHa-1 — KaHakMHymab —
MOHOK/IOHA/IbHOE aHTUTENO, HENTPaNU3ytoLLee HTepneiknH-16,

¢ NHdbopmaums 06 aBTopax

HO He CBsi3blBalOLWEe WMHTEpAenkMH-1d, NofobHO aHakMHpe.
B naHHOM cTaTbe Mbl onucbiBaeM 2 nauneHTos ¢ ctOUA, pa3sus-
wux CAM Ha doHe cTaHAapTHbIX A03 KaHakuHyMaba (4 Mmr/kr).
06a nauueHTa MONyyYMnM MOBbILWEHHbIE A03bl KaHakKMHyMaba:
150 wmr (7,5 v 12,5 ™mr/kr, COOTBETCBEHHO) C BbICTPbIM U NoA-
HbiM paspewweHnem CAM. To3xe, LO3bl KaHakMHyMaba 6binu
BO3BpaLLEeHbl K UCXOAHbBIM. He 6b110 3ahMKCMPOBaHO NOBOUHbIX
U HeXenaTeNbHbIX SBMIeHWI, CBA3aHHbIX C MPUMEHEHUEM NOBbI-
WeHHbIX 003 KaHaknHyMaba. lNpuMeHeHWe MOBbIWEHHbIX 103
KaHakMHymaba cnepyeT paccMaTpuBaTh Kak OAHY M3 Tepanes-
TUYECKMX BO3MOXHOCTEN Y MaLMEeHTOB, NONYYaoLWMX KAHAKUHY-
Mab 1 passuBatowmx CAM Ha hoHe NpUMEHEeHUs CTaHAAPTHbIX
[L03MPOBOK KaHaKMHyMaba.

¢ KnioueBble €10Ba: CMHAPOM aKTMBaLMM Makpodaros; CUCTEM-
HbI tOBEHWJIbHLIA MAMONATUYECKMIA apTPUT; WMHTEPNENKUH-1;
Tepanus 6nokatopamu WJ1-1; kaHakuMHyMab; MOHOKNOHA/NbHbIE
aHTUTena.
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OLEEHKA 3®®EKTUBHOCTU PEAHUMALIMOHHBIX MEPOMPUATUIN
C NCNOJIb3OBAHUEM 3KMO B MOAE/IU OCTPOIN TMMNOKCUYECKON OCTAHOBKU
KPOBOOBPALLEHUSA Y CBUHEW (SKCMEPUMEHTAJIbHOE MCCNEOOBAHME)

© I.T. Xyéynaea'-%, A.b. Haymog*, C.I1. MapueHko?, B.B. Cysopos*?, U.U. Aeepkun?, 0.B. HeBmepxxuukas?, B.B. 3aitues?,

A.A. CenuBepcroBa?, B.B. AHgpees?, C.B. BnaceHko?

1rbQY BINO «CaHkT-MeTepOyprckuit rocyaapCTBEHHbIHA NEAMATPUYECKHUI MEAMLIMHCKMI YHUBEPCUTET MuH3apasa Poccum;
2(rbBOY B0 BoeHHo-MeauumHckas akagemus um. C.M. Kuposa MO PO, Cankr-letepbypr;
3[opopickas MHoronpodunbHas 6onbHuua N2 40, Cectpopelik

Pestome. B HacTosLLee BpeMs OLHOM 13 HEpeLLeHHbIX Npo6ieM A1 Bpaya SBASETCS NOAAEPXKAHUE XKU3HEAEATENbHOCTU OPraHu3Ma
B MOMEHT OCTPOro HapyleHus QyHKUMM cepaua u/mnu nerkux. Mo pasHeiM gaHHbiM, oT 80% [0 95 % netanbHbIX MCXOOO0B,
CBSI3aHHbIX C OCTPON CepAeYHO-COCYAMCTOM HEAO0CTAaTOYHOCTbIO M OCTPbIM HapylweHueM GYHKLUMU Nerkux (OBYXCTOPOHHUMA
MHEBMOTOPAKC, TSXKenasi TpaBMa TPYAHOM KNETKM, PecnupaTopHbii AWCTPECC-CUHAPOM B3POC/bIX, TSXKEMbIM Cencuc u T.n.),
nponcxoaoar M3-3a HEBO3MOXHOCTM noaaepXaHuAd beHKLI,MM 3TUX CUCTEM C NOMOUWbK CTaHOAPTHbLIX peaHUMMaUUOHHbIX
MeponpusaTuii fnaxe Ha 50% [2, 4, 8, 11]. MmetoTcs aaHHble eBPONENCKUX MEAULMHCKMX LLEHTPOB 06 yCMeLHbIX MCX0AaX Npu
[AHHbIX CUTyaLMsX, KOTOpble CBSI3aHbl C BK/IOYEHMEM B CTaHAAPTHblE MEpOonpUsTUS CepaeyvHO-Nero4Hoi peanumauum (CJ1P)
MeTona 3KCTpakoprnopanbHonM MembpaHHoi okcureHauum (SKMO) [5, 12]. nga nccnenoBaHus NpuUMeHeHUs 3TOro MeToda npwu
MeponpusaTuax CJIP 6bina cMoLenMpoBaHa 0CTpas 0CTaHOBKa KpOBOOOPaLLeHUS Y XMBOTHbIX. Pe3ynbTatamm nccnenoBaHus B AByX
rpynnax npoLeMOHCTPUMPOBaHa BbiCOKas 3(HEKTUBHOCTb BKIKOYEHUS METOAA BCMOMOraTeibHOM NOALEPKKM KPOBOOGPaLLEHUS
(3KMO) B npotokon CJIP.Mpu oKazaHMM pacCLUMPEHHOro KOMMIeKCa MeponpuaTU CepLeyvHO-NIeroYHOM peaHuMaumMmM npu
MOZENMPOBaHUM TMMOKCUYECKOM OCTAHOBKM KPOBOODOPALLEHMS Y XKMBOTHbIX B rpynne ¢ npumeHeHnem JKMO nonyyeHa 6onblias
BbKMBAEMOCTb K OKOHYaHWIO IKCMEPUMEHTA, MEHbLUasi BbIPAXXEHHOCTb MPOSBIEHUI OCTPON CEpLEYHOW HeLoCTaTOMHOCTMU.
MexrpynnoBoe cpaBHeHWEe [ano nNpeanocbiiku ang paspabotku npotokonos CJIP ¢ npumeHennem DKMO, yto npusepet
K YMEHBLUEHMIO KONMYECTBA OCIOKHEHUI W NTIETaNbHbIX UCXOA0B Y KapAMOXMPYPruYecKmMX nalueHToB.

KntoueBble CoBa: 3KCTpaKopropasbHas MEMPaHHasi OKCUreHaLmsl; MeponpUsTUS CEPAEYHO-TIErOYHOM peaHMMaLmu; KapanoLlepebpanb-

Has npoTekuums; LepebpanbHas nepdysus; SKMO nocne onepaumm Ha cepaue.

BBEJOEHUWE

OnHoOW W3 MHOTMX TpPYAHOOOCTIKUMBIX —3a/ad
B OKa3aHUM CEP/ICUHO-IETOUYHON PEaHNMAaLnH SBJISIETCS
nojiep kanne KkpoBoooparienus. [1o pa3HpIM UCTOUHU-
KaM, 3a nociueanue 25 jaeT BehKuBaeMocTh 1ociie CJIP
MIpY OCTaHOBKE Cep/lla B YCIOBHUAX KIMHHMKH YIyd-
meHa B cpenHeM Ha 27% [1, 8]. B To xe Bpems mpu
HeoOxomuMoctr BeImonHeHMsT CJIP BHE crammonapa
OJaroNPUSTHBI HEBPOJIOIMYSCKUN MCXOJl COCTABIISICT
ot 510 10% [3, 5, 6].

Bo Bpewmst CJIP cepueuHblii BBIOPOC U JIETOYHBIH KPO-
BOTOK yHaeTcsi noanaepkuBarb He Oonee yem 10-25%
oT HOpMaJsHOTO. B cBsi3: ¢ 3TM BO Bpems CJIP coxpa-
HSIOTCS TPEANOCHUIKUA JJI1 BO3SHUKHOBEHHUS THIIONEp-
(y3MOHHOTO MeXaHN3Ma MOBPEKICHHUS OPraHOB U TKa-
Hel opranu3ma. CylIecTBYeT MHEHHE, YTO OCHOBHOMU
MPUYMHON HEeOJIAronpusTHOIO KJIMHUYECKOTO HCXOna
MOCJIe YCHENIHOTO BOCCTAaHOBJIEHHSI €CTECTBEHHOTO
KpoBooOpamienus B 35-80% ciyuaeB sBisieTcs Mo-
BPEXJICHHE TOJIOBHOTO MO3Ta BO BpEMs peaHNMAaIOH-
HBIX MeponpusiTuii [4—7]. IMEeroTcsl JaHHbIE O TOM, YTO
IIPY PEAaHUMALMOHHBIX MEPOINPUATHUSX, KOTOPHIE BBI-
TIOJTHSIOTCS ¢ IPUMEHEHHEM OTKPBITOIO Maccaxa cep/-
1a, BO3MOKHOCTh JIOCTHraTh HOPMaJbHOrO mepy3u-
OHHOTO JIaBJICHHS B KOPOHAPHBIX apTEPHUSIX M TOJIOBHOM
MO3re BBIIIE, YEM IPU BBIIIOJHEHUH 3aKPHITOrO Macca-

*a cepaua. HecMoTpst Ha 3TO, IPHU TakUX CUTYalUsAX
TOPAKOTOMHS HeELelecooOpa3Ha B CBSI3M C BBICOKOH
BEPOSITHOCTBIO BO3ZHUKHOBEHMS OCJIOKHEHUH, KOTOpbIE
OYEeBHHO HE ymydmar ucxoj. Ho HekoTopble aBTOPHI
CUUTAIOT HEOOXOIUMBIM MEPEeCMOTPETh MOKa3aHUs
K BBINONHEHNIO TopakoroMun npu CJIP ans ocymecr-
BJIGHMSI OTKPBITOTO Maccaxka cepjua [8, 9].

Psnmom wccnenoBaHuil MOKa3aHO, YTO MEXaHH-
yeckass MOJJep’KKa KpPOBOOOpAIIeHHs C TMOMOIIbIO
OKMO, B cpaBHenun ¢ BoinonHeHHod CJIP 06e3
OKMO, 3HauuTENbHO YIy4ylIaeT BBDKHUBAEMOCTD
[11]. OcHOBHBIMH 3amadaMHu BEICHHUS ITAIIEHTOB
B IIOCTPEaHMMAI[MOHHOM TIEPHO/E SABIAIOTCS 00e-
CIIeYeHHE aJIeKBATHOTO apTepHaJIbHOTO JaBJICHUA
W JOCTAaTOYHOH JOCTaBKH Kuciopona. UYToOwl Boc-
CTAaHOBUTH 3(PPEKTHBHOE KPOBOOOpAIIeHHE BO Bpe-
Msl CEpIEYHO-JIETOYHOI peaHMMalnuu U 00ecHednuTh
KOHTPOJIMPYEMYIO  pernepdy3uio Tocje OCTaHOB-
KM cepAua MpearnoYTUTENbHO NPUMEHEHHE BEHO-
apTepuaibHOTO BapuaHTa mnoakmoueHuss OKMO.
Ilpuyem mnoAKIIIOUEHUE B BOCXOJAIIMM OTIENT aop-
ThI WJIA Y€pe3 MPaBYyI0 MOAKIIOYHYHYIO apTepuio ode-
CIIEYMBAET JIyYIIUHA IIOTOK OKCUT€HUPOBAHHON KPOBU
B KOPOHAPHBIX apTEPHsIX U B MarHCTPaIbHBIX COCyAax
nyru aoptel. [lo nanasiM Mopuca (Morris) 1 ero kod-
ner, monkmoueHne SKMO y 66 manueHToB BO BpeMst
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pesuctentHoil k CJIP ocraHoBKM KpoBOOOpaIieHuUs
(6onee 50 munayT) 0Oecmeunno 35 % BBDKHBAEMOCTH
(22 mammenTa u3 66) B 3TOM Kareropuu [10].

JlanHoe uccrnenoBaHne TOCBAIIEHO M3YUYEHHIO (-
tdextuBHoctu CJIP ¢ npuMeHeHneM MeTo/ia SKCTpaKop-
NOpajJbHOM MEMOpPaHHOH OKCUTCHALMH MPH OCTAaHOBKE
KpoBooOpameHus. Pabora HampasieHa Ha ompenesne-
HHUE aJCKBAaTHOCTHU IMOIICPKAHUA CHCTEMHOIO KPOBO-
oOpaliieHusi, OI[eHKY BO3MOXXHOCTH PEIYKIIMH HEBPO-
JIOTHYECKUX OCJIOKHEHUM Tocie peaHuMallMOHHBIX
MEpPONPHUATHH, H3yUEeHNE OCTPEaHNMALMOHHBIX U3Me-
HEHH B TKAHAX Pa3IMYHBIX OPTaHOB.

LLENIb UCCNEAOBAHUA

OneHuth 3QPEKTHBHOCTH CEPIICUHO-TICTOYHOHN pea-
HUMAIIMA C MPUMEHEHUEM METOJ[a IKCTPAKOPIIOPalb-
HOM MEMOpaHHOW OKCHUTEHAIINH TPU OCTAHOBKE KpO-
BOOOpaIIcHus.

MATEPUAJIbI U METOObI

DKCIIepUMEHTAIbHOE HCCIECAOBAHUE BBIMOIHEHO
Ha Oa3e maboparopuu SKCIIEPUMEHTATHHOU MEITUITH-
el Hayuno-uccienoBarensckoro nentpa CIIGITIMY.
B nccnenoBanue BrirodeHsl 20 1a00paTopHBIX CBUHEH
(«MuHUTIITHY) Maccoi Tena 8—15 kr (aBa »KMBOTHBIX
no 8 kr, 1Ba — 9 xr, Tpu 11 KT, sATh — 12 KT, AT —
14 xr, Tpu — 15 kT (0,5 k1)) 6€3 coMaTn4eckoi u nH-
(EKIIMOHHO MaTONIOTUH.

Jnsa peann3anyu NOCTaBISHHBIX LENeH HAa MOAETU
OCTpPOM THUTIOKCHYECKOH OCTaHOBKM KPOBOOOpAICHHS
Ha JTaOOpaTOPHBIX CBHUHBSX BBIMOJHEHO HCCIIEAOBA-
HUE dPPEKTUBHOCTH PeaHUMAIMOHHBIX MEPOTIPHUSITHI
B JIByX IpyIIax 1o JecsATh )KUBOTHBIX B KaX/10i1: B ep-
BOW Tpynme (KOHTPOJIb) BBIMOJHEHBI MEpPONPHUATHUS
pacCIIMpPeHHOTO0 PEaHNMAalMOHHOTO KOMILIekca 0e3
nonkmodeHus: IKMO (obecrieuenne QyHKINH JThIXa-
HUS C TIOMOIIBIO ammapara MCKYCCTBEHHON BEHTHIIA-
iy Jsierkux (MUBJI), obecnieueHrne NUPKYISIUUA KPOBH
32 CUET BBITIOJHEHUS OTKPBITOTO Macca)ka Cepra).
Bo BTOpOI#i (9KCTIEpUMEHTATBHON ) TPYTIIIE TPUMEHSIICS
Metor OKMO gepe3 15 MUHYT OT Hagasia OCyIIECTBIIe-
HUS peaHUMAaIlMOHHBIX MEPONPUATHH.

Jlo Havanma uccienoBaHMsl, IOCJIE BBITOJHEHHOMN
MpeMeNKAIMA TIPOBOAMIOCH HCXOJHOE O0CIiIenoBa-
HHUE JKMBOTHOTO, BKITIOYAlOIIee B CeO0s: KIMHUYECKHH
aHaJIN3 KPOBH, OMOXHMUYECKUI aHaIN3 apTeprallbHON
U BEHO3HOM KpoBU. JUJI1 3TOr0 MCIOJb30BAJICS HKC-
npecc aHaiaM3aTop nokasareneil kposu Abbott [-STAT
C IPUMEHEHUEM OJHOpa30BbIX KapTpukeit CG8+. Bee
WCCIIEZIOBAaHUS KPOBH BBITIONHSAINCH TIPU OJAMHAKOBBIX
YCIIOBUSIX BHEUIHEH cpeabl. JuHaMuueckoe HaOiroze-
HUE U OLIEHKA [T0Ka3aTesell HeHTpaabHONH reMoANHaMU-
KH TIPOM3BOIMIIACH C TIOMOIIBI0 MHBA3UBHBIX U HEWHBA-
3UBHBIX METOJIOB (OTIpENeNsiiaCh 4acToTa CEPISYHBIX

COKpAIIeHHId, YpPOBEHb apTepPHAILHOTO JaBIICHUS,
nepy3noHHOE JaBleHHe, IEHTPAIHHOTO BEHO3HOTO
JIaBIICHHS, YIapHBIH 00beM, (pakius BLIOpoca JIeBOTO
JKeJyZl0uKa, YpOBEHb JI0CTaBKU Kuciaopoaa). /s nusa-
3UBHOTO MOHUTOPHHIA apTEPUATBLHOTO JIaBJICHUS BbI-
MIOJTHSUTACh KaTeTepu3alusl apTepuu (I0cie BBIMOIHE-
HUS TOPAKOTOMHH, C HCIIOIF30BAaHIEM JIOCTYTIA K OTHOM
W3 BETBEH IJIEUErOJIOBHOTO CTBOJMA). UTOOBI OLEHUTH
(GyHKIMIO cepAla, KIalaHHOTO M MOJIKJIANaHHOTO arl-
napara, pasMepsl KaMep cepiia, MPOU3BECTH PaCUEThI
yaapHoro o0bema JIeBOTO JKeIyao4Kka, (ppakiuu BBI-
Opoca JIEeBOTO JKENy[A0YKa, BBITOIHSIOCH 3XOKapAHO-
rpadpuueckoe wuccnenoBanue. Onpeaessuia  cleayro-
1IMe TOKa3aTeNu: KOHEYHO-IUACTOJIMYECKH pazMep
neBoro kenymouka (JIXK), koHeuHO-cucTONMMYecKuit
o6wvem JIK, ymapuserit 06sem JIK, cepmeunsrii BeIOpoC,
¢paxmmro Beiopoca (OPB) JIXK (puc. 1). ®opmynsr ms
onpenenenus YO JIK, ®B JIXK, cepnednoro BeiOpoca
(o meromuke Teiixonsre (Teicholtz)):

YO (ma) =KJOJDK-KCOJDK, rme

KIOJIDK — xoHEeYHO-IHacTOINYECKU 00BhEM JIEBO-
O Keyao4ka (Mi);

KCOJIK — xoHEUHO-CUCTONNYECKUH 00BEM JIEBOTO
KeIymTouKa (Mi1).

Bo Bpemst npoBenenuss CJIP YO paccuuthiBaics
o dopmyie:

YO (mn)=VTIxCSA, rue

VTI — wunHTerpan JMHEHHOM CKOPOCTH KPOBOTOKA
Yyepe3 aopTabHBIN KIIalaH;

CSA — momans MonepeyHoro CeUCHHS Ha YPOBHE
A0pTaJIHOTO KJIalaHa.

CB (ma/mun) = (YO xUCC)/1000, e

YO — ynapuslit 00bem 1o Teiixonsre (Mi);

UCC — d4acrora CcepAcUHBbIX COKpAallCHHM
(ymap x mun™).

@B (%)=YO/KJOJIX, roe

YO — ynapuslit 06bem 1o Teitxonbre (Mi);

KIOJDK — xoHEYHBIH AMACTOMIUYECKUM 00bEM Jie-
BOTO enynodka (mi) (puc. 1).

B skcnepuMmeHTaNbHONM TpyIIie Ha MEPBOM dTare
MOKa3aTeIN TeMOJMHAMUKH OIIEHHWBAJINCh TaK K€ Kak
Y B KOHTPOJIBHOW TpyIIie, a HA BTOPOM — I10 pacueT-
HBIM JIaHHBIM, BBICTABJICHHBIM Ha anmapate DKMO.

HccnenoBanue mpoBOAUIOCH B HECKOIBKO ITAIIOB.

Ilepswiii 5man. MojienupoBaHue OCTPON OCTaHOBKU
KpOBOOOpaIeHus, BHITOJHEHNE PeaHNMAallMOHHbBIX Me-
POIPUATHH.

Ha mannom stame mpoBoxunoch u3ydenue sddek-
TUBHOCTH TpoBeaeHus pacuupenHord CJIP y xuBoT-
HBIX 0€3 TpHMEHEHUS MeETO/Aa BCIIOMOTATEIHHOTO
KpOBOOOpaIIeH!s] B YCIOBHAX SKCIEPHUMEHTAIBHOM
KApAUOXUPYPrU4EeCKON OonepaluoHHON. g nposeje-
HUS UCCIIEJIOBAaHUS B JIByX HCCIIEIyEeMbIX IPyIIIax Oblaa
CMOJIENIMPOBaHa OCTpasl TUIMOKCHYECKas: OCTaHOBKA
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KOO =7 x (KOP?)/ (2,4 +KOP)
KCO =7 x (KCP3)/(2,4+KCP)
YO=KIO—-KCO
®B=YO/KIO

Puc. 1. M-pexxum DXOKT, meToauka pacueta no Terixonbrc (KCP,
KOP — KOHEYHbIA CUCTONMYECKMIA M AMACTONUYECKUM
pasmep)

KpOBOOOpAIIEH!s] METOJIOM CHUCTEeMHON MHOpeakca-
uu. B MOMEHT AMarHoCcTUPOBaHUS TPOrPECCUPOBAHMS
HapyIlIEHUs] pUTMa IO THUILY >KEIYJOYKOBBIX apUTMHM
WIM aCHCTOJIUHM HAauYMHAJINCh pEaHNMMALMOHHBIE MEpO-
TIPUATHSA. AJTOPUTM ACUCTBHUS TPEACTABIACT COOOM
crannaptuzoBanusie Mepornpustus CJIP. Ommanrens-
HoOll ocobenHocThio okazanust CJIP B manHOoM mccie-
JIOBaHUU SIBJISIETCA BBIIIOJHEHHE OTKPBITOTO Maccaxa
cepana, KOTOpoe OCYIECTBISIIOCh XHPYPIOM IOCHE
BBITIOTHEHUS CPEAMHHON CTEPHOTOMHUH.

[locne MHAYKIMU B aHECTE3UIO M JIOCTHKEHHS XU-
PYpPTUYECKOM CTaJuu HapKo3a MOJENHpOBajach CH-
CTEMHasl MHOIUIETHsI C IOMOIIBIO MHOPEIAKCaHTOB,
MIPOM3BOAMIACH UHTYOALMH Tpaxeu AJsl HOCIeayIomIe-
TO TMPOBECHHSI BCIIOMOTATEeIbHOW BEHTHIISAIINH JIETKHX.
NBJI He HaunHanack 40 MOMEHTA PErUCTPaLiU OCTPOI
0CTaHOBKH KpoBooOpaienus. [locne nosBienus npu-
3HAKOB LIUPKYISATOPHOTrO apecta ((GuOpHuIaLus Key-
IIOYKOB WJIM acucTonus) HaunHaimack VMIBJI (¢ mapame-
tpamu Vt=6 mi/kr, =10, Fi0,=21%). [lapamnensno
XHPYPrUuecKoil OpHraioil BBIMOTHIACH CPEIMHHAS
crepHoToMus (Tpedyemoe BpeMs 4 muHyThl). Ha 4-if Mu-
HyT€ OT MOMEHTa OCTAaHOBKHM KPOBOOOpAICHHS XH-

pypr HauumHajl OTKPBITBIH Maccax cepaua. B obeunx
rpylnmnax B Te4eHUe 15 MUHYT NPOBOIMJICS OTKPBITBIN
Maccak Cepjlla, WCKyCCTBEHHAs BEHTWISIHA JIETKUX
U MoJ/Iep’KaHne HOPMaJbHON (DYHKIUH OPTaHOB M CH-
CTEM, PETUCTPUPOBAINCH IOKa3aTeIl TIeMOAWHAMU-
KH, OLleHuBasnach 3(P(HEeKTUBHOCTh OKa3aHUSI MOMOLIM.
Ha 15-i1 MuHYTE OTKpBITOTO Maccaxa cepala, He Ipe-
pBIBasi €ro, OCYHIECTBISUICS KOHTPOJb J1abopaTOpHBIX
HCCIIEOBAHUI apTepUaIbHON U BEHO3HOM KPOBH.

Bmopou sman. Ilponomxenue CJIP, npumeHeHue
Metona DKMO B 3KkCTIEpUMEHTALHOM TPYIIIIE.

Ha panHOM »sTame BBIONHSJIOCH HCCIIEAOBAaHHUE
1o u3yueHuto s pexruBHoctr nposenenust CJIP y xu-
BOTHBIX C IPUMEHEHHEM METO/a BCIIOMOTaTeIbHOIO Kpo-
BooOpameHust ¢ nomoiisio anmapara IKMO (dbupmbt
Maquet Cardiohelp-i) B yc10BHSIX OTIepalliOHHOM B J1a-
0opaTopuM PKCICPUMEHTAILHOW MeaullnHbpl HayuHo-
uccnenosatrenbckoro neHrpa CII6I TIMY. [Ipumenenne
Metoaa OKMO B skcriepuMeHTaIbHON TPYIIE HaurHa-
nock cnycrs 15 munyt okazanusi CJIP. B koHTpobHOM
rpymIie XUBOTHBIX OKa3aHUE pEaHMMAIOHHBIX MEpO-
MpUATUH TpoJoDKaoch 0e3 nmpumenenns JKMO —
BBIIIOJIHSICS. OTKPBITHIM Maccax cepaua, UBJL. Ioaro-
toBka anmapara 9KMO k paboTe 1 mpoBeieHHE ceaHca
BCIOMOI'aTEIbHOTO KPOBOOOPAIIEHNUS OCYIIECTBIISINCH
BpadoM-TiepQy3nororoM. KaHrossimus COCy/I0B € IEIb0
OCYILIECTBIICHHSI BCIIOMOTaTebHOIO  KpoBOOOpaiie-
HUS BBIOJIHAIACH XUPYPraMy ¢ COOIOICHUEM TpaBHIl
ACeNTHKN WM AHTHCENTHKH, MO 3KCIEPHUMEHTAIbHOMY
anroputmy. [Ipu 3TOM ycrmoBust U1 IpOBEIEHUS dKCIIe-
pUMEHTa ObUTH UICHTHYHBI TAKOBBIM IPH BBHITIOIHEHUH
WCCIJIEZIOBAHUS B IEPBOM IPyTIe )KUBOTHBIX (KOHTPOIIb-
HOH).

ITo ucrtedyenuto 15 MUHYT BBINOJHEHUSI OTKPBITOTO
Maccaka cep/ua, He IpephiBas ero, Hadalach MeXaHu-
Yyeckas TOoAAepKKa KpoBooOpamieHus. Jlo aToro mpo-
M3BOJIMIINCH KOHTPOJIBHBIE MCCIEI0BAHUS KpPOBH, J10-
MOJHUTENIbHAsT NH(Y3USI KPUCTAJUIOMIHBIX PAacTBOPOB
B o3¢ 10 mMir/kr. [Ij1s1 oOecrnieueHust CHCTEMHOM T'MITOKOa-
TYJIALIUY BHYTPUBEHHO BBOJMIICS HEe(paKIMOHUPOBaH-
Hb1ii renapuH B j1o03e 100 EJI/kr. C Hauanom paboTs! an-
napara OKMO ocyiecTBisiiack NOCTOSTHHAST HHY3US
remmapuna B 1o3e 50 EJI/kr/4 ¢ momomipio uHdpy3omara.
CreneHp TUMTOKOATYISIIUN KOHTPOINPOBATIACh KaX/Ible
20 MHHYT: MPOU3BOIMIM KOHTPOJIb aKTUBHPOBAHHOTO
Bpemenu cBepthiBanus kposu (BCK). BCK nopnepxu-
Basiock B mpenernax ot 180 go 250 cexyHa.

[TonkmroueHue CHCTEMBI BCIIOMOTATENBHOTO KpO-
BooOpamenus (ammapar DKMO) B sKcIepuMEHTATb-
HOM TpyIINe BBINOIHIOCH MO CXeMaM BeHa-apTepHs
(monble BEHBI — Jyra aopThl, WK HpaBast OexpeHHast
BeHa — MpaBasi OepeHHast apTepys) U BEHO-BEHO3HOTO
noaxitoueHus. CxeMa BEHO-BEHO3HOIO THIIA MOAKIIO-
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yenna OKMO, ¢ npumeHeHneM JBYXIIPOCBETHOW Ka-
HIONIM, C JIOCTYIIOM dYepe3 MpaBylo OeJPEHHYIO BEHY,
NPUMEHEHAa y JIBYX >KUBOTHBIX. B TeueHume 5 MuHyT
MOHHTOpPUHTA TE€MOAMHAMUKH, TPU MPUMEHEHUU Me-
Toma BeHOo-BeHO3HOro DKMO, ormeuanoch mporpec-
CUBHOE CHI)KEHHE CUCTEMHOTO CPEHETO IaBIEHMS, 3a-
MeJUIeHHEe KPOBOTOKa 10 cocyaaM OpaxuonedalbHOro
CTBOJIA. DTO CBSA3aHO C TEM, 4YTO IIPU BEHO-BEHO3HOM
MOJIKJTIOYEHNY HET BO3MOXHOCTH aJ€KBaTHOM IOJI-
JIEP’KKA CHUCTEMHOW TeéMOJWHAMMKH (Hampumep, Npu
MOBBIIIEHNN J1aBieHns B kKoHType DKMO nenTpansHoe
BEHO3HOE AaBJICHUE HE M3MEHsuIoch). [loaTomy mias-
HBI HEJOCTATOK TAaKOTO CHOCc00a TMOAKIIOYEHUS —
HEBO3MO)KHOCTh TOJHON TOAJIEP)KKH  CHCTEMHOTIO
KpoBooOpameHus. COOTBETCTBEHHO TPH IHMPKYIIsi-
TOPHOM apecTe WIN TSKEJIOM HapyIIEHUH CUCTEMHON
FeMOJVHAMHUKHU L€JIeCO00Pa3sHO IMPHUMEHSTH TOJBKO
MeTos BeHo-apTepuanbHoro DKMO. YuutsiBas Heno-
CTaTOYHOE MOJIEpKAHUE CHCTEMHON TI'eéMOJMHAMUKH,
ObUIO TIPUHSTO PElIeHHE O MEePeXoie Ha METOJ BEHO-
aprepuaibHoro 9KMO.

B skcnepumenrtansHoil Tpymme yepe3 30 MHHYT
ot Hayaina CJIP mpon3BoamiInch MEpONpUATHS HalpaB-
JICHHBIE Ha BOCCTAHOBJIEHHE CEP/IEYHOr0 PUTMA, a TakK-
K€ KOHTPOJIb JIa0OpaTOpHBIX MoKa3zaresned. B cioyuae
OpaznapuTMHN HaBSI3BIBAJICS PUTM C IIOMOIIBIO BpeE-
MEHHOM SIHMKaAPIUAILHON TPeXKaMepHOH OMBEHTPHKY-
JSIPHOW PECUHXPOHU3UPYIOILEH KapAHOCTUMYJISALUU.
YroOBl JOCTHYD MaKCUMaJIBHO (PU3HOIOTHYHOTO TPO-
BE/ICHUSI UMITYJIbCA TI0 MUOKapLy NPUMEHSINCH OUIo-
JSIPHBIE IEKTPOABI Ul BPEMEHHON 3JIEKTPOKApANO-
CTUMYJIISILIMU, KOTOpbIE IMOJIIMBAIUCH 1O CIIEAYIOIIeH
cxeme: TpeICEePAHbIA MEKTPO B 00J1aCTh MeIUaTbHON
YacTH KPBILIX [IPABOTo npejcepans (Hanbosee Ou3koe
pacrojoxeHne K Iydky baxmana), mpaBoxemlyJouko-
BBII JIEKTPOJI B CPEIHIOKO YACTh [IEPEIHEN CTEHKH Ipa-
BOTO KEIyJ0UYKa OJIMKE K MEKKEITYTOUKOBON O0pO3TIE,
JICBOXKEITYIOYKOBBIN JIEKTPOJ — B CPEIHIOIO YacTh 00-
nacTu OOKOBOM CTEHKH JIEBOTO JKeslynouka. B ciyuae
GUOPIILIATINN HKETYIOUKOB (YEThIpE SKCIIEPUMEHTA),
BBITOJIHSJIACH JIe(hUOPUILIAIUS, KOTOpasi Obuia 3 Qek-
THUBHA B TpeX cirydasx. OTKIIOYEeHUE )KUBOTHBIX OT all-
napara OKMO npou3BoawiIoch NpH CTAOMIM3aLUU
LEHTPaJbHON reMOIMHAMUKY Ha (OHE OIepeskaroieit
KapIMOCTUMYJSIINK 4depe3 6 gacoB oT Hawyama CJIP
C TTOCJIEYIONIUM MIEPEBOIOM KMBOTHOTO HA €CTECTBEH-
HYIO LUPKYJSIIHMIO W HaOJIOJEHHEM B TEUCHHE dYaca.
ITo ucreuenun cemu yacoB ot Hauana CJIP BeImomHS-
nuck KoHTponbHEIe uccienoanws (DKI, DXOKI ¢ u3-
MEpEeHHEM HCCIeyeMbIX ITapaMeTpoB, Ja0OpaTOpHbIE
MCCIIEZIOBAaHUS KPOBH, OIIEHKA MOKa3aTeseil HeHTpalb-
HOW TeMOIMHAMHUKH).

B konTpOabsHO# rpynne ciycts 30 MUHYT OT Hayana
CJIP mipoM3BOIMINCH MEPOIPHUATHS IO BOCCTAHOBIIE-

HUIO CEPACYHOr0 pUTMa. DBTaHA3Ms IKCIEPUMEHTAIIb-
HBIX ’KMBOTHBIX IIPOM3BOANIACE B COOTBETCTBUU C HOP-
MaM# OMOITHKH T10]] HAPKO30M, C TIOMOIIBIO dKCPY3UU
KpOBHU.

Tpemuii sman. Ananu3 u oO6pabOTKa MOTYUYECHHBIX
JTAaHHBIX.

Omnenka »¢dextuBHOCcTH CJIP B 00emx rpymmax
OIIeHMBAJIach IO MOKa3aTessiM WHBAa3MBHOM reMojnHa-
MUKH, YIBTPa3ByKOBOW OLICHKH KPOBOTOKa BHYTPEHHHUX
OpraHoB, J1a0OPaTOPHBIM JTaHHBIM apTEPHUATBLHON U Be-
HO3HOH KPOBH, YITBTPa3ByKOBOI OIIEHKH PaOOTHI CHUCTE-
™Mbl kpoBooOpamenus (UCC, yposens cpemnero AJl,
LueHTpaigbHoe BeHo3Hoe paasneHue (LIBJI), ymapHsrii
o0beM (YO), ¢pakuumsi BeIOpoca JIEBOTO JKEIyHOUKa
(®B), yposennb pocraBku kucinopona (J10,)), a Takxke
M0 JAHHBIM MOCMEPTHON MAarHUTHO-PE30HAHCHOHN KOM-
neroTepHoit Tomorpaduu (MPT) romoBaoro mo3sra.

CrarucTudeckuil aHaiu3 JaHHBIX OCYIIECTBIISIICS
¢ nmpuMeHeHueM nporpaMmMbsl SPSS ¢ momoripio kpu-
Tepusi BunkokcoHa. VYpoBeHb 3HAUUMOCTH TNPHHAT
3a 0,05. CpaBHMBaJIMCh MOKA3aTENM LEHTPAIbHOM re-
MOIMHAMUKH B CIIOKOITHOM COCTOSIHUU 10 MOAEIHPO-
BaHUS OCTAaHOBKHM KPOBOOODAIIEHMS C MOKa3aTeIsIMH
LHEHTPaJbHOH TeMOIMHAMUKUA BO BpEMsl IPOBEACHUS
CJIP (8 onnoii rpynne CJIP ¢ DKMO, B apyroit CJIP
C OTKPBITBIM MacCa)XeM CepaLa).

PE3YNbTATbI N OBCYXXOEHUE

AHanu3upys UMeroIluecs JaHHble B ABYX TpyII-
nax, U akIeHTUupys BHUMaHHe Ha anekBarHocTH CJIP,
a UIMEHHO NOIJEePKAHUH LIEHTPAIEHOU TeMOJUHAMUKH
Y TTIOCTPEAHUMAITIOHHBIX MTOCIIEACTBUSAX, MBI TTOTYUHIH
CIIEAYIOIIUE PE3YIIBTATHI.

B rpynne >xnBoTHBIX, KOTOpbIM Meponpustus CJIP
ocymiecTBisuuch 6e3 OKMO ¢ mpoBeneHrneM OTKpHI-
TOTO Maccaka Cepila, IOKa3aTelnd TeMOIWHAMHUKU
BO Bpems npoBesenus CJIP cymiecTBeHHO OTINYaINCh
OT TaKOBBIX B OOBIYHOM COCTOSIHHH, T.€. IO Hadaaa Mo-
JIEJIMPOBAaHUSI OCTAHOBKM KpoBooOpareHus. Paznnuns
ObUIM CTATHCTHYECKH 3HAYMMBl IIPU CPAaBHEHUH BCEX
mapameTpoB (Taom. 1).

Bo Bropoii rpymnie »KUBOTHBIX, KOTOPBIM MEPOIPHU-
stust CJIP ocymecteasuiucs ¢ OKMO, uccnenyemoie
napameTpsl TeMOAMHAMHUKH COOTBETCTBOBANU (DU3HO-
JIOTUYHBIM.

CpaBHHBas MMOKa3aTeIl CUCTEMHON TeMOAMHAMUKA
MOJTyYeHBl CXOJHBIE MO XapaKTepy HaHHbIE, KOTOpbIe
MIPOIEMOHCTPUPOBAIIN MTPEBOCXOACTBO MeTona DKMO
B TOZICP)KaHNHM HOPMaJIbHONW (DYHKIIMH CHCTEMbI KPO-
BOOOpAILCHHs BO BpEMs IPOBEICHUS pEaHUMAaLIMOHHBIX
Mmepornpustuii (puc. 2—4). Tak, B rpymme «6e3 IKMO»
yAapHbI 00beM CHU3WIICA B cpenHeM B 4,5 pasza. Ypo-
BeHb TIep(y3MOHHOTO (CpEIHEro) MaBJICHUS TpU OT-
KPBITOM Maccaxe cepaua Obul B CpPeJHEM MEHbILE
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Tabnuya 1

Mokasatenu reMoguHaMuUKKM B rpynne >X1UBOTHbIX, KOTOPbIM MEPONPUATUA ap OCyLLeCTBNANNCD 6e3 nposeaeHusa 3KMO ¢ npoeeaeHneM OTKPbITOro Mac-

CaXka cepaua

MNokazatenb B nokoe CJ1P € OTKpbITbIM MaccaxeMm cepaua CraTucTyeckne Kputepum
YO Me=48 mn, (01=46,75; Q3=51) Me=10,5 mn, (Q1=3;Q03=12,25) T=0,72=-2,8,p=0,005
®B Me=56%,(Q1=51; Q3=58,5) Me=0%,(Q1=0;03=0) T=0,Z=-2,8,p=0,005

CpAL Me=88,7 mm Hg, (01=85,3;03=91,8) | Me=24 mm Hg, (01=17,9;03=28,8) T=0,2=-2,8,p=0,005
LBa Me=4 mm Hg, (01=3; Q3=5) Me=0,5 MM Hg, (01=0; 03=1) T=0,Z=-2,81,p=0,005
no, Me=646,5 Mn,(Q1=602,1;03=701,8) | Me=146,3 mn, (01=44,8;03=190,5) T=0,Z=-2,8,p=0,005
CpeaHee A, YaapHbin 0bbem /1K Docraska O,
100 60 700
80 \ 50 600
0 \ 500

60 \ 400
30
\ 300

40 \ 20

20 10

\ 200

100

0 0]

0

Puc. 2-4. YposeHb cpAll, YO JIX n 1O, fo uccnenoBanus u Bo BpeMs npoeeaeHus Meponpuatuii CJIP ¢ OTKpbITbIM Maccaxem

cepaua

B 3,7 paza. DTO yKa3bpIBaeT Ha 3HAUYUTEIHLHOC CHUIKE-
HUE TPOPUKU TKAHEH, B YACTHOCTH TOJIOBHOTO MO3ra.
Kpome sToro, B TaHHOH TpyIIie HE UCKIIIOYEH (DaKT Ts-
YKEJIOTO KHCIIOPOTHOTO TOJIOJaHMsI KJIETOK OpTraHW3Ma,
B CBSI3M C KPUTHICCKUM CHIDKCHHUEM YPOBHS JOCTaBKH
KHCIIOpOZa, KOTOPBIM B cpenHeM cocTaBisi 146,3 mi
(B 4,4 pa3a MeHbllIe, YEM IO UCCIICAOBAHHUSA).

[Io naHHBIM MOCMEPTHOW MAarHUTHO-PE30HAHCHOU
TOMOTpau TOJIOBHI KUBOTHBIX, KOTOPBIM OCYIIIECT-
BISJIOCH  TIOAKJIIOYCHHE BCIIOMOTATEIHHOTO KpPOBO-

PIG 21.02.2012
5566 ‘

20.01.2012

Series: 4 Image: 16

21.02.2012

19:14:07
SerDate.21.02.2012
SerTime.19:13:36

Signa HDxt

SPb Pediatric Academy /H...

SP: 16.9mm
ST: 3.0mm
256x256

W: 5791 C: 1942

Puc. 5. MPT ronoBbl cBMHbU (MPOAOJIbHDIN Cpe3)

oOpamenust (OKMO), Ha BBICOKOIOJIBHOM TOMOTpa-
(e ¢ HanpspKeHHOCThIO MarHuTHOro mosst 1,5 Tecna
¢ nonyueHueMm nugdysnonHo-, T1-u T2-B3BemeHHBIX
M300paKEHNH BO BCEX CIydasx OBLT THATHOCTHPOBAH
JIOKAJBHBIN OTEK TOJIOBHOTO MO3Ta, OJJHAKO HH B OJTHOM
ciryyae He ObLT BbIsiBICH AU((Y3HBIM OTEK TOJIOBHOTO
MO3ra C MPEUMYIECTBEHHBIM TOPaKEHUEM KOPKOBBIX
OT/EJIOB, YTO MOXKET SIBJISATHCS MOCIEICTBUEM BHE3all-
HOW OCTAaHOBKHM CEpJIEUYHOU NESATEIbHOCTH U TEpeHe-
CEHHOU TSDKEJION TUIoKcHH (pHuc. 5, 6).
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& [NEANATP

TOMV N4 2014

ISSN 2079-7850



OPUTUHANIbHBIE CTATbYU

25

[lo 3aKmOYeHHI0O TIOCMEPTHOW MarHUTHO-PE30-
HAHCHOW TOMOTpa(uu TOJIOBBI JKUBOTHBIX, KOTOPBIM Me-
porpustust CJIP mpoBoamircs 6e3 moaxmodeans IKMO,
Ha BBICOKOIIOIIEHOM TOMOTpade ¢ HaIpsHKEHHOCTHEO Mar-
uwutHoro noiist 1,5 Tecna ¢ monmydyenuem uddy3uoHHO-,
T1-u T2-B3BeIICHHBIX N300paKEHUI IMEIOTCSI IPU3HAKU
1 y3HOro oTeKa roJIOBHOIO MO3ra B 8 ciiydasix, C I10-
PaxEeHUEM KOPKOBBIX OTAENIOB PA3IMYHON JIOKAIN3ALUH,
W3 HUX B IBYX CIIy4asiX OTMEUAIOTCS MPU3HAKY CMEIICHHUS
CPEIVHHBIX CTPYKTYp TOJIOBHOTO Mo3ra. Ha aAByX cHUM-
Kax BHYTpUYEpPENHbIC CTPYKTYpHI HE TU(depeHINpyIOT-
Csl, 4TO, BEPOATHEE BCEIO, CBA3aHO C TSDKEIBIMU HOCTIH-
MOKCHYECKUMH MTOBPEXKIICHUSIMH TOJIOBHOTO MO3Ta.

Takum 00pa3oM, pe3ysibTaTaMy HCCIISOBAaHUS B IBYX
rpynmax MpOoIEeMOHCTPUPOBaHa BbBICOKas APQEKTHB-
HOCTb BKJIIOUEHHSI METOJa BCIIOMOIaTEeIbHON MOAIEPIK-
ku kpoooOpamerus (IKMO) B mporokon CJIP.

[Mpu okazaHWM pacIIMPEHHOTO KOMILIEKCA MEPOTIPHSI-
THH CEpACYHO-JIETOYHON pEeaHMMAallMH TPH MOJICIHUPO-
BaHMHM THUIIOKCHYECKOH OCTAHOBKH KpPOBOOOpAILCHUS
y KHUBOTHBIX B Ipymie ¢ npumeHeHrneM DKMO nonyudena
OoIbIlasi BEBDKMBACMOCTh K OKOHUAHHUIO IKCIIEPUMEHTA,
MEHbIIIasi BBIPAYKEHHOCTh MPOSIBICHUI OCTPOW cepied-
HOH HexocrarouHocTH. [losrydeHsl JaHHbBIE O MaToJIOTH-
YECKNX U3MEHEHMSIX CTPYKTYP T'OJIOBHOIO MO3I'a BO BpeMsl
CJIP B obenx rpymmax ¢ momoripio MPT. Mexrpymmo-
BOE€ CpaBHEHHE JIAJIO TIPETOCHUIKH /TSI pa3padOTKH Mpo-
tokonoB CJIP ¢ mpumenennem DKMO, yro npusener
K YMCHBILICHHUIO KOJIMYECTBA OCIOXHEHUH U JIETAIBHBIX
HCXOZI0B Y KapAMOXUPYPTrUUECKUX ALIEHTOB.

BbIBOAbI

1. Uccnenyemble moka3arenu TeMOJUHAMUKH B TPYIIE
¢ npumenenuem meroga DKMO Obumn npubimxe-
Hbl K (DU3UOJIOTUYHBIM, B CPAaBHEHUH C IOKa3aTe-
JSIMA TEMOIWHAMUKH B Tpynme «06e3 IKMOy, ato
B pe3yjibTaTe MOXKET BIHATh Ha HMCXOJ CeplIedHO-
JIETOYHOH pEaHUMALIUH.

2. B uccrnenoBanum mnokaszaHa BO3MOXHOCTb IPOBeEJIe-
HUS BbICOKOd(pexTrBHON peannmaruu. J{ns Goree
JIETaJbHOM M KAauE€CTBEHHOW OLICHKU NPUMEHEHUs
metona DKMO mnpu meponpustusx CJIP u pazpa-
OOTKH peKOMEH AN HEOOXOIUMO MTPOIOIKUTH HC-
CJICZIOBAHUSI.
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EVALUATING THE EFFECTIVENESS OF
RESUSCITATION WITH EXTRACORPOREAL
MEMBRANE OXYGENATION IN A MODEL OF
ACUTE HYPOXIC CARDIAC ARREST IN PIGS
(EXPERIMENTAL STUDY)

Khubulava G.G., Naumov A.B., Marchenko S.P, Suvorov V.V,
Averkin I.1., Nevmerzhitskaya O.V., Zaytsev V.V,
Seliverstova A.A., Andreyev V.V., Vlasenko S.V.

¢ Resume. Cardiopulmonary resuscitation (CPR) with closed-
chest cardiac massage was developed to maintain circulation
and ventilation until life-threatening problems could be
corrected or reversed. Studies on the effect of CPR have
shown that about 80-95 % cases of resuscitation are fatal or
severe neurological consequences and survival to discharge
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after CPR ranged from 6 to 22 % [2, 4, 8, 11]. Furthermore,
the chances of survival decline rapidly if the resuscitation
period more than 10 minute. At the same time, we know that
successful neurologic outcomes are inversely associated with
the time of brain hypoperfusion. Because of the low survival
rate after prolonged CPR, more aggressive methods have
been suggested to increase success. With the advancement
of techniques, extracorporeal mechanical support has been
applied in conjunction with CPR, with variable results [5, 12].
To assess the efficacy of resuscitation with extracorporeal
membrane oxygenation was modeled the acute hypoxic
cardiac arrest in pigs. Results of the study in the two groups
demonstrate efficient switchingmethod supportingcirculatory

¢ lHpopMauns 06 aBTopax

support (ECMO) in the minutes of CPR. In the provision of an
extended set of measures of cardiopulmonary resuscitation in
the modeling of hypoxic cardiac arrest in animals in the
group with ECMO received great survival to the end of the
experiment, less expressed manifestations of acute heart
failure. Intergroup comparison given the prerequisites for the
development of protocols with the use of ECMO CPR, which
would reduce the number of complications and death in
patients undergoing cardiac surgery.

¢ Key words: cardiopulmonary resuscitation; resuscitation with
extracorporeal membrane oxygenation; ECMO after cardiac sur-
gery; cerebral perfusion; cerebral protection.
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YOK: 575.22

U30HUMUA KAK MOKA3ATE/Ib UHBPUOUHIA B AETCKUX NONYAAUUAX AMAJIbCKOM

U IbIAAHCKOM TYHAPDI

© C.J1. ABpycun?, B.IN YacHbik?, U.B. ConopkoBa?, E.B. CuHenbHukoBa?, fl.H. bo6ko?, T.E. Bypuesa?

rBOY B0 «CaHkT-MeTepbyprckuii rocyaapcTBEHHbIN NeaMaTpuIeckuii MeauUMHCKMIA yHuBepcuTeT» MuHaapasa Poccuu;
2YupexaeHne PAMH «SIKyTcKii HayuHblii LEHTP KOMMIEKCHBIX MeauumMHCKiux npobnem» CO PAMH, fkytck

Pestome. 13BeCTHO, YTO NOL TEPMUHOM KUHOPUAMHI» MOHUMAKOT NPOM3BOACTBO MOTOMCTBA POAMTENSAMM, COCTOSALLMMU B BIN3KOM
poacTtee. B pesynbrate MHOpuAMHra B MOMNYNSUMM YBEIMUMBAETCS KONMYECTBO FOMO3MIOT M, COOTBETCTBEHHO, YMEHbLLAETCS
KONMYECTBO reTepo3unroT, YTO yXYALIaeT KauyecTBO nonynsaumu (MHOpUAMHI-Lenpeccus), NOCKONbKY YBENMUYMBAET BEPOSTHOCTb
TOro, YTo NOTOMCTBO GyAeT CTpaAaTh OT 60ne3Hel, aCCOLMMPOBAHHBIX C PeLLecCMBHBIMU reHaMu. B n30nnpoBaHHbIX Monynsaumax
CO BPEMEHEM MPOUCXOAMUT BbIOPAKOBKA MHAMBUAOB, MOMYYMBLUMX BCIEACTBME MHOpUAMHTA HebnaronpusTHble npusHaku (Kirk-
patrick et al., 2000). YMeHbLueHME reHeTUYeCcKoro pasHoobpasus B pe3ynbraTe MHOPUAMHIA NPUBOAMT, KaK MpPaBWo, K TOMY,
4YTO MHAMBUE M NOMYNALMS TEPSIOT CMOCOBHOCTb K afanTaLMmM K U3MEHAIOLLMMCS YCTOBUAM BHELUHEN Cpeabl, NOCKONbKY MHOrMe
(bYHKLUMU OpraHuM3Ma reHeTUyecku LeTepMUHUPOBaHBI. [pocTeiilumne CTaTUCTMYeCKME pacyeTbl YKa3blBAKOT Ha TO, YTO BCE NOAM
SBNAIOTCS POACTBEHHUKAMU. KOSDDULMEHT MHOPUAMHIA MOXET ObITb ONpeaeneH Npu aHanu3e reHeanornyeckux 4epeBbeB NyTem
noacyeTa KonmMyecTsa Npenkos Ao obuiero npenka oboux poautenei. Lleasto uccnedogaHus 6uino onpepenexHme KospduumeHTa
MHOPMAMHIA MO OLEHKEe M30HUMUU B AETCKOM NMONYNsAUMM HEHLEB U XaHTOB SIMANbCKOWM U TblAAHCKOW TyHAP fIMano-HeHeukoro
ABTOHOMHOTO okpyra. CTpyKTypa M30HUMUK Y XUTENeN rblAaHCKOM U IMaNbCKOM TYHAP 6bl1a aHanu3MpoBaHa no pacnpeneneHuio
damunuin y 2043 peten, XMBYLWLMX B NMOCENKAX, U Y XUTENen TYHAP, NPUMUCAHHbBIX K MHTEPHATAM, PAaCMONOXEHHbIM B MOCENKAX
Caneman, MNaHaeBck, fp-Cane, Hoebit MopT u Tbiga. KoadduumeHT mHOpuamHra paccumtbiBanM no 6GpayHON M30HUMUK
c ucrnonb3oBaHneM noaxopda Crow, Mange (1965). B xone nccnenoBaHus onpeaeneHa oxuaaemMas 4actota MU30HMMUYHbIX 6pakoB
ONS OTAENbHbIX GaMWAUI HEHLLEB M XaHTOB, MPOXMBAKLLMX B SPCANIMHCKOW, CaneManbCKOM, NaHaeBCKOM, HOBO-MOPTOBCKOM
W TbIAAHCKOM TyHApax. B rblaaHckol TyHApe Ang OAHOM U3 GpaMunuii, He BXOAALLEN B CMMCOK Hanbonee pacnpoCTPaHEHHbIX HU
B OZHOM U3 06CN1eA0BaHHbIX NMOCENKOB, 3aPUKCMPOBAHA PEKOPAHAS OXKMAAEMAS YACTOTa M3OHUMUYHBIX BpakoB — 0,189. 3HaueHus
KO3PDMUMEHTOB ClIy4aHOrO MHOPUAMHIA B NOMYNALMSX SMANbCKOM U IblAAHCKONM TyHAP KonebntoTcs B ananasoHe 0,02 - 0,058,
4TO CyLLECTBEHHO BbllLe, YEM, HanpuMep, B MofenbHoM paioHe Sikytuum (0,0007) (Kyuyep 1 coast., 2010) n B Knuposckoit obnactu
(0,00321 - 0,01063) (Kappiwes, 2011). Hanbonbliee 3HaueHne ko3dduumeHTa cnyyariHoro MH6puamnHra (0,058) — TpeTtbe no
BE/IMYMHE U3 ONYOBNMKOBAHHBIX K HACTOSLLEMY BPEMEHU B MUPE — 3aperncTpupoBaHO HAMM Y XXUTENeN FblAAHCKOM TYHAPbI.

KnioueBble cnoBa: aHanms U30HUMUK; OETH; KOBdeJl/ILI,IAeHT MHGDVI,EI,IAHFB; KOpPEeHHblE MaNO4YUCUIEHHbIE HAPOAHOCTU CEBEPA Poccuu; fimano-

HeHeLKnin aBTOHOMHbIM OKpPYT.

BBEOEHUE

N3BecTHO, 4TO MO TEPMUHOM «UHOPUIHHTY MO~
HHUMAIOT MPOU3BOACTBO IOTOMCTBA POJUTEISIMH,
cocTosimUMHU B Onu3koM pojuctBe [27]. B pesynb-
Tare MHOPUAMHTA B MONYJSLUUM YBEINUYHUBAETCS
KOJINYECTBO TOMO3UTOT U, COOTBETCTBEHHO, YMEHb-
IaeTCsA KOJHMYECTBO TE€TEPO3UTOT, YTO yXyAllaeT
Ka4ecTBO MONyisauu (MHOpuAUHT-nenpeccus) [21,
31], mOCKONBKY YBEIMYUBAET BEPOATHOCTH TOTO,
YTO MOTOMCTBO OyAeT cTpajaTh OT OoJe3Hew, ac-
COLIMMPOBAHHBIX C pEIEecCCUBHbBIMU reHaMmu. Ha-
NpuMep, HemapamMeTpuueckuilt koshuuueHT xop-
peNAuN MEXy I'Py30M ayTOCOMHO-TOMUHAHTHON
HACJICICTBEHHON W30JMPOBaHHON O(TaTbMOTATHH
u kodpdunreHToM ciyuaiiHoro wHOpuamHra Fr
coctaBun 0,98+0,09, a Mexay 3HAUCHUSMU CIY-
yalHOro MHOpUAMHTA Fr M OTATOLIEHHOCTHIO IO-
NyJIA0Ud ayTOCOMHO-PELECCUBHOM HacleICTBEH-
HOU W30JIMPOBAHHON O0(TAIBLMOIATHN OH COCTABHUII
0,70+0,36 [5].

B u301MpoBaHHBIX MOMYNALMAX CO BpEMEHEM
NPOMCXOANT BBHIOPAKOBKA WHAWBUAOB, MOTYYHBLIMX
BCJICACTBUE MHOPHIMHTA HEOIArONpHUsITHBIE NPU3HAKU

[17, 34]. YMeHblICHHE T€HETHYECKOTO pazHOoOpasus
B pe3ylbTaTe MHOPUAWHTA TMPUBOJHT, Kak IPaBHIIO,
K TOMY, YTO MHAMBHJ W TOMYJSIHS TEPSAIOT CIOCO0-
HOCTB K aJjalTalluy K U3MEHSIOIMMCS YCIIOBHUSM BHEILI-
HEH cpenpl, MOCKOJIbBKY MHOTHE (PyHKUMH OpraHu3Ma
TeHETHYECKH JIeTePMUHHPOBAHBI.

XoTs WHOPHUIAMHT HW3MEHSET YacTOTy TEHOTH-
[OB IO CPAaBHEHUIO C pacyeTHOH IO ypaBHEHUIO
Hardy—Weinberg, npenmonaratomiemMy ciy4aifHoe 00-
pa3oBaHMEe Tap POAUTENEH, OH HE M3MEHSET YacTOTHI
aJIeNeH.

WHOpuAMHT pacCYUTHIBAIOT, KaK JOJIO BEPOSTHO-
CTH JABYX ajulesiell ObIThb MIEHTHUYHBIMH BCIEICTBUE
MPOUCXOXKIEHUS OT OJHOTO IIpeKa. DTa A0JIs Ha3bIBa-
eTcs kodpdurmeHToM nHOpuanHTra. Takum oOpazom,
KO3(QPUIMEHT HHOPUJAMHTa — Mepa BEPOSTHOCTH
TOrO, YTO MHJMBUJ UMEET WACHTUYHBIEC AJJICIH U3-32
HaJIM4Us OOIIUX MTPEIKOB.

I'enernueckas CTpyKTypa 4esI0BeYECKOM MOIMyIISIIIUN
MOXeT OBITh OTIMCaHa B TEPMUHAX HHOPUINHTA BHYTPH
ee cyomomynsiuid 1 oOMeHa TeHaMU MEeXy CyOromy-
msauusamu [42, 51]. Ecnu Tak, ToO maTTepH CTPYKTYPbI
HOITYJISILIUY MOXET OBITh IIPEACTABJICH B BUIE paciipe-
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neneHnss Kod(pQUIMEHTOB T€HETUYECKUX PACCTOSIHUN
nin ko3¢ dumeHToB poactea (kodddunmenta nHOpU-
JVHIa) BHYTPH KaKHOH CyONONMyIsILuU WIH MEKIY
BCEMH BO3MOKHBIMU MapaMu CyOTIOMYIISIIHA.

IIpocreiine CTaTUCTUYECKUE paCUEThl YKa3bIBa-
10T Ha TO, YTO BCE JIIOAM SBISIIOTCS POACTBEHHUKAMH.
Koadpdpunment nHOpuamHTa MOXET OBITH ONpe/eseH
[IPY aHAJIN3€ I'EHEAJIOTHYeCKUX JI€PEBbEB IIyTeM IIOA-
cueTa KOJMYECTBa MPEAKOB JI0 00IIero mpeaka 00oux
poauteneil. IIpu 5TOM MOXET HMCHOIB30BATHCS METOJ
mytu (path method) wmm Tabmuunbli meton (tabular
method), B Tom urcite u B Bapuante James R. Hardiman
[30], mo cyTH, BapuaHTHI, ONMMCHIBAEMbIE B Hamboiee
obmem Buzae Ghopmynol, npemiokeHHo B 1922 romy
[53, 54, 55]:

E=Y[ () a+E]

rne F, — koaddunment nnOpuaunra uaausuaa X,
1 — KOJINYECTBO CBSA3CH MEXKy POAUTEIISIMU HHIUBUIA
X uepes oOwero npenka, F, — xoodpuunent nnbdpu-
JTUHTA 00TIIeTo mpenka A.

Ha nonynsiiinoHHOM ypoBHE cpeiHuit Koadduiment
WHOPHIMHTA PaCcCUMTBHIBACTCS YCpEIHEHHEM Kod(du-
LUEHTOB HHOPUMHIA IO BCEM MapaMm.

B omnnume or nmomymsiui, JKUBIIMX B JIPEBHO-
CTH — HampuMmep, eTHITIH U WHKOB, MOOIIPSBIIHX
Opaku MeXIy OpaThsiIMH M CECTpaMH IpaBsiiei auHa-
CTHH — BCE M3BECTHBIC JKUBYLINE B HACTOSIILIEE BPEMSI
YeJI0BEYECKHE COOOIIEeCTBa KATETOPUIECKU HE PUEM-
JOT WHIeCTa (OpakoB POAUTENICH C METHbMH U OpakoB
cnOCOB), HO OTHOCSITCSl 3HAYUTENIbHO 0oJiee JOSIHHO
K OpakaMm JBOIOPOIHBIX OparbeB u cectep. [lockoinb-
Ky (aMuium mepemaroTcs MOTOMKaM I10 OTLIOBCKOH
JIWHUY, CCIIEJIOBAHNE UX PACTIPOCTPAHECHHUS SBISIETCS
OIHMM W3 CIIOCOOOB W3Y4YEHHUS YPOBHS WHOPHIMHTA
B MOIYJISIIIMH.

Kak n3BecTHO, hamMuinu SIBISIOTCSA, N0 CYTH, aljie-
JISIMU OJTHOTO JIoKyca [47].

B Takom ciygae, pacnpenenenne GaMUINA W HX
IBOJIONUS MOTYT OBITH ONHCaHbl B TEPMUHAX TEO-
pUH HEUTPAJIBHBIX MyTaLMM JUII KOHEYHOM IOMYJIs-
uuu [56].

B 1875 roay cein Yapneza dapBuna — Jxopmx
BIIEPBBIE TIOIBITAJICS YCTAHOBHUTH YaCTOTY OJIM3KOPOI-
CTBEHHBIX OPakKoB MO coBmajcHuo Gamumii [25, 35].
B 1965 rony Crow u Mange pa3BuiIn 3Ty METOIOJIO-
ruo, 000CHOBAB BBEJICHHE B MPAKTUKY Koddduuuenrta
WHOPHUIMHTA, UCTIONH3YS B KAYECTBE TOT0 000CHOBAHHS
M3BECTHBIM MaTeMaTH4IeCKui anmapar. Takum ob6pasom,
Crow u Mange npeaioxuiu crioco0 pacuera xkodddu-
OUEHTOB MHOPUAMHTA MO YacTOTE OpakoB MEXKIy HH-
JMUBUAMH, UMCIONIUMH ONHY (aMminio (M30HUMUS)
Y TI0Ka3alli, YTO YPOBEHb M30HUMUU SIBIAETCS MapKe-

pPOM HMHOpHUIWHTa B TIOMYJISIIIMA HE3aBUCHMO OT CTe-
TeHU poJCTBa Opaka. BHenpeHwe IOMOTHUTEIHHBIX
METOIOB aHaJIKM3a MO3BOIMJIO PACIIUPHUTD MPUIIOKSHHSI
METO/Ia M30HUMHUU Ha OIICHKY F'€HETUYECKOTO PacCcTosi-
HUA U JUHAMUKH BO BpeMenu [37, 38, 39, 44, 47, 48,
49, 50, 52].

C Tex mop TepMUH «U30HHUMUS», O] KOTOPHIM TT0-
HUMAITCS Opaku, Korjaa (paMuiIuK KEHUXa U HEBECThI
OJIMHAKOBBI, CTaJ IIUPOKO HCIIOJIb30BAThCS B MEJU-
nuHe. Crow u Mange, 1o CyTH, NPEICTABUIH MPOCTHIE
COoO00pakeHWsI, TTO3BOJISIONINE PACCUUTATh COOTHOIIIE-
HHE U30HUMUHU U KOd(OUIIMEHTa WHOPHUIUHTA IS CITY-
yaeB OJM3KOPOJCTBEHHBIX OpakoB. Hampumep, eciu
HEBeCTa — JBOIOPOJIHAS CECTPA )KEHUXA, TO Y HUX €CTh
obmme 0alymka win fenymka. Ha pucynke 1 mpen-
CTaBJIEHBI BCE BO3MO)KHBIE KOMOMHAIINY POJICTBEHHBIX
cBsi3eil B 9ToM ciaydae. Ho mockomnbpky dammmms mepe-
JIACTCSI TOJIBKO 110 OTIIOBCKOM JIMHUH, TO H30HUMHUYHBIM
Oyzner Tonpko 1 Opak M3 YeThIpeX — TOJIBKO TOT, KOT/Aa
OTIIBI JKCHUXA U HEBECTHI — OpaThs.

COOTBETCTBEHHO, B ClIydae OJIM3KOPOICTBEHHOTO
Opaka BTOpOro YpOBHs, TOJbKO 1 13 16 BapuaHTOB SIB-
JIIETCS M30HUMHYHBIM, OKU1aeMasi 4acTOTa M30HUMUU
MPsIMO  TIPOTIOPIIMOHATIbHA OXHIaeMoMy KodhduIu-
eHTy mHOpuanHTa. Tak, eciaum OTHOIICHHE W30HUMHH
y IOTOMKOB IIEPBOIO YPOBHS OJIM3KOPOACTBEHHO-
ro pozacTBa (ABOIOPOAHBIE cecTphl) = 1/4 a y ux ge-
et — 1/16, To oTHOIIEHUE U30HUMHUU — 1/4: 1/16=4.
Jyis OpakoB BTOPOTO M TPETHETO YPOBHEW OTHOIIECHHUE
M30HUMHUHM Toxe paBHO 4 (1/16: 1/64; 1/64: 1/256 coot-
BETCTBECHHO).

A b

JACoyIIKa JCayIIKa

KCHHUX HCBCCTAa KCHHX HCEBCCTaA

B r

JACoyIIKa JCayIIKa

% 3\; ; >'
1
XKCHHUX HCBCCTaA KCHHUX HCBCCTaA

Puc. 1. HacnepoBaHue pamunumn B cnyyae 6paka ABOOPOAHBIX
poacteeHHuKoB [40]. A. OTubl XeHUXa U HeBecTbl —
6patba. b. OTew, )XxeHuxa U MaTb HeBecTbl — GparT u ce-
cTpa. B. MaTtb )XeHuxa 1 oTew, HeBeCTbl — cecTpa 1 6par.
I. MaTepu keHnxa U HeBeCTbl — CeCcTpbl
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Takum 00pa3oM, eciiv HaM U3BECTHA 00IIas 4acTo-
Ta U30HMUMHUU B TIOIYJISIINH, TO MBI MOXKEM OMPEICITUTh
JUIST Hee YpOBEHb WHOPHIWHTA, WCIIONB3YS MPOCTYIO

(opmyay:

F=P/4 ,

rne P — oTHOocuTenbHas yacToTa M30HUMHMYHBIX
OpaxoB B nonyisiuu, F — xoadduimentT naOpuanH-
ra. Koaddunment F moxer ObITh OnpesiesieH He TOJIBKO
MOACYETOM YHCIa M30HUMHYECKHX OpakoB, HO TaKKe
U TIOJICUETOM BEPOSTHOCTH M30HUMHMH B KOHKPETHOM
TIOKOJIEHUHW TPEeAKoB [47], T.€. MPOCTHIM TOACYETOM
OJHO(aMHIIBIIECB C YUETOM I10JIa.

[Ipu npuHATHN TPEANIONOKEHHS O TOM, YTO YPOBEHb
W30HUMUH — MIPOCTON MapKep OOLIHOCTH ITPOUCXOKAC-
HUS, MOJKHO Pa3iIuIuTh ciydaifHeiit (Fr) u Hecmyuaii-
HbIi (Fn) komroneHTs! k03¢ dunuenTa nHOpuuHra F.

CrnyyallHBIi KOMIIOHEHT OIIpeJeNseTcs TeM, YTO
Jake TpU CIy4aiiHOM BBIOOpE €CTh BEPOSITHOCTH —
TeM OojblIasi, 4YeM MEHbILIE YUCICHHOCTb MOITYJIs-
MM — BBIOPATh TEHETHUECKU OMM3Kyro mapy. Heciy-
YaifHbI KOMIIOHEHT OTIPEACIISICTCS] MHIUBH Iy aIbHBIMU
NPUCTPACTUSIMH B BEIOOPE MapHl.

Hns paccuera ciy4ailHOro ¥ HecIy4yalHOTO KOM-
MMOHEHTa HaJo 3HaTh oxumaemyro (Pr) m naeicTBu-
tenpHyI0 (P) wacrory m3oHMMHUHBIX OpaxoB. Jlei-
CTBHUTEJIbHAS YacTOTa OMPENeNISIeTCs] MO OTHOIICHHIO
M30HUMHYHBIX OpakoB K 0OLIEMy KOJMYECTBY Opakos,
a oXXMJaeMasi 4acToTa — I10 BEPOSITHOCTH CIIy4aifHOTO
BBIOOpA IMaphl ¢ Takol ke pamwmmmeit. [locemnee pac-
CUUTBHIBACTCS TI0 JI0JIe OHO(aMUIIBIIEB B Mapax MYk-
YHHA — JKCHIIMHA C 000U (haMuinet.

Takum oOpazom, k03pUIEeHTH HHOPUINHTA MO-
TYT OBITh PACCYUTAHBI 110 CIEAYIONIIM (hOpMyIaMm:

Fr=Pr/4
Fn=(P—-Pr)/4 (1-Pr)
F=Fn+(1-Fn)Fr

Heob6xonumo oOpatuTh BHUMaHUE Ha TO, YTO, TEO-
perruecku, 00wt KodhPUIMEHT HHOPHUIUHTA HEe MO-
JKET OBITH PaBEH IPOCTOM CyMMe CIIy4alHOTO M HECITy-
YaifHOrO KOMITOHEHTOB, ITOCKOJIBKY WHOPUAMHT MOXKET
OBITh MobKO CIy4allHBIM WM Hechay4aiHbM. [loaTo-
My CIIyYailHbIi KOMIIOHEHT KOod(QQHLHUEHTa IOHKEH
OBITh eIlle YMHO)KEH Ha BEpPOSATHOCTH TOTO, YTO B JICH-
CTBUTEIHLHOCTH OH He sBIsAeTcS ciydaHbeiM (1-Fn).
B nacrosiee BpeMsi B peallbHbIX MOIYJISAIMSIX HECITy-
YyaliHbIi KOMIIOHEHT BECbMa HE3HAUUTEJIEH, U UM IIPEHE-
Operatot. [ abcomoTHOro OOMBIIMHCTBA MOMYIIALNN
ko3 dunment xoppemsuun mexay Fr m F cocrasmns-

et nopsaka 0,7-0,8. Hanpumep, B pabore Fuster V.,
Colantonio S. [28], n3ydaBmmx ko3hdUIIMEHT HHOPH-
nuara B Mcnanwmm, on coctassut 0,743 (p<0,01).

Lenv nacmosawezo ucciedosanusn: OMPEACIUTh KO-
3G GUIMEHT HHOPUUHTA 110 YaCTOTE U30HHMHU B JICT-
CKOU TOIYJISIIIUN HEHIIEB, TPOKUBAIOIIHNX B SIMAJIbCKOM
U TBIJAHCKOM TyHIpax.

MATEPUAJIbl U METOAbI

B xozxe o6ciienoBanus 2043 neTeit HEHIICB U XaH-
ToB, B 2009-2012 rr. mpoXMBaBIIUX B IOCEIKaX
u TyHapax Smanbckoro u Taz0BCKOro pailoHOB
SImano-HeHenkoro aBTOHOMHOTO OKpyTa, aHAJIH3U-
poBaHa 4acToTa U30HUMHUH.

leorpaduueckoe monoxkeHUE TOCEIKOB NPEICTaB-
JICHO Ha PUCYHKE 2.

TpancmopTHas nHPpPACTPYKTypa 00CICTOBAHHBIX
MOoCeJIKOB Hepa3BuTa. I[lOCTOSHHO AEHCTBYIOLIETO
ABTOMOOMJILHOTO COOOILEHHUsI IMOCEIKOB C OKpYXK-
HbIM neHTpoMm (Canexapa) u Apyr C JAPYroM HET.
Ectp xpymmoroguyHoe peryispHOE aBHacooOIe-
HHuE (BEpTOJET), B 3UMHHUN TEPHUOA MOIB3YIOTCS J0-
poramu, MPOJOKEHHBIMU TO JbJY peK (3UMHHUKH),
B MEPHUOJBI OTKPHITOW BOJABI — MOTOPHBIMH JIOJIKA-

Mbiga

Hosbin MopT
-

Caneman .ﬂp-Cane

L |
MaHaeBCK

Puc. 2. leorpaduueckoe nonoxxeHme 06csef0BaHHbIX NOCESIKOB
fimano-HeHeukoro okpyra (https://www.google.com/
maps/@70.3797093,75.477204,5z?hl=en-US)
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MU U Karepamu. Mexay CanexaplioM U MOCEIKaMU
SManbckoro pailoHa JE€TOM KypCUPYET pPerCcOBBII
terioxo/. [Tocenok I'bia u I'bimanckas TyHzpa gB-
JAI0TCS Hamboliee M30JMPOBAHHBIMU MECTaMH TIPO-
kuBaHus. CBsI3HM ¢ MOcCeaKkaMu SIManbCKOro paiioHa
1 SIManbCcKOW TYHAPOH M3-3a 3HAUUTENBbHOU yaaleH-
HOCTH NPAKTUYECKH HET.

YpoBeHb HM30HUMHUHU OIIEHEH B MOMYJISLUU JETEH,
MPOKUBAIOIMX B CEMbSIX B IOCENKaX SIMajabCKOTO
paifona (rpymnmna «SImManbckuii paifioH») a TaKke B TyH-
JIpax, 3aKPEIUICHHBIX 32 HHTEPHATaMM, PACIIOI0KEHHBI-
mu B rocenkax Cameman, [lanaesck, SIp-Cane, HoBwrid
ITopt u I'bipa.

[Ipu pacuere ko3 punMeHTa HHOPUIUHTA HCIIONb-
3oBaHa Metozosorus Crow u Mange 1 mogxon V. Weiss
[47], HEcyualtHEIM KOMIIOHEHTOM TIpeHeOperam.

Yacrora (aMumu onpeaesiiach OTACTBHO JUIS Jie-
Bouek (f) m ManpuuKOB (M), OKKUAaeMasi 4acToTa U30-
HUMHYHBIX OpakoB — IO BEPOSTHOCTH CIy4ailHOTO
BBIOOpA TIaphI ¢ TaKOH ke haMuiIueit (1o moire omHoda-
MUJIBIEB B Mapax MAIBYUK — JICBOYKA B MOIYJISIINH).

PE3Y/IbTATbI

Pesynbrarel paccuera 0’KuAaeMON 4acTOThI M30HH-
MHUYHBIX OpaKkoB ISl OTACNBHBIX (haMHIHii 10 MecTaM
MIPOKMBAHUS TIPEACTABICHBI B Ta0muIax 1-6.

Tabnuya 1
OuMaaeMas yacTota M30HUMUYHbIX 6pakoB (Pr) B A€TCKOM Nonynaumm SIManbckoro paioHa iMano-HeHewLKoro aBTOHOMHOMO OKpyra
Damunus Bcero [leBouku Manbunkm f m Pr
AHa 10 5 5 0,011 0,011 0,000121
Bak 2 1 1 0,002 0,002 0,000004
BaH 68 36 32 0,077 0,071 0,005467
Bbin 13 7 6 0,015 0,013 0,000195
Bait 1 0 0,002 0 0
B3H 2 2 0,004 0,004 0,000016
E3a 41 16 25 0,034 0,054 0,001836
Nar 0 1 0 0,002 0
Nap, 1 1 0,002 0,002 0,000004
Nam 3 2 0,006 0,004 0,000024
Napo 16 7 9 0,015 0,020 0,000300
Nan 1 1 0 0,002 0 0
Nar 55 27 28 0,058 0,061 0,003538
Hap 7 3 4 0,006 0,009 0,000054
Hep 3 1 2 0,004 0,004 0,000016
Hor 2 0 2 0 0,004 0
Har 1 0 1 0 0,002 0
Hsap 1 1 0 0,002 0 0
Hsp 18 6 12 0,013 0,026 0,000338
Oko 87 45 42 0,096 0,092 0,008832
MaH 3 1 2 0,002 0,004 0,000008
Map 6 2 4 0,004 0,009 0,000036
Mep 2 2 0 0,004 0 0
My 18 8 10 0,017 0,022 0,000374
Mbip 42 27 15 0,057 0,033 0,001881
Can 53 28 25 0,060 0,054 0,003240
Cyc 17 11 6 0,024 0,013 0,000312
Gp 169 79 90 0,168 0,196 0,032928
Can 4 2 2 0,004 0,004 0,000016
Cap, 1 0 1 0 0,002 0
Tan 7 6 1 0,015 0,002 0,000030
Tn6 10 9 1 0,019 0,002 0,000038
Tor 9 6 3 0,015 0,007 0,000105
Tem 2 0 2 0 0,004 0
Tyc 14 5 9 0,011 0,020 0,000220
Tbic 1 0 1 0 0,002 0
Tac 1 0 0,002 0 0
Xap 1 1 0,002 0,002 0,000004
Xop 48 33 15 0,071 0,033 0,002343
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Tabnuua 1 (OkoH4aHue)

damunuma Bcero [eBoyku Manbumkm f m Pr
Xoo 3 2 1 0,004 0,002 0,000008
Xyo 122 53 69 0113 0,150 0,016950
XyH 5 1 4 0,002 0,009 0,000018
Ocu 2 0 2 0 0,004 0
AnH 2 2 0 0,004 0 0
qant 43 24 19 0,051 0,041 0,002091
Any 1 1 0 0,002 0 0
AyH 2 1 1 0,002 0,002 0,000004
Bcero 927 468 459 1,000 1,000 0,081351
Tabnuya 2
Oxmaaemas 4actota M30HUMUYHbIX 6pakoB (Pr) B AE€TCKOM NONYNsSLMM SPCANMHCKOM TyHAPbI iIMano-HeHeLKoro aBTOHOMHOTO OKpyra
damunma Bcero [eBoyku Manb4mkm F m Pr
BaH 19 11 8 0,094 0,088 0,0083
Bbin 7 4 3 0,034 0,033 0,0011
BaH 1 1 0 0,009 0 0
E3u 6 1 5 0,009 0,055 0,0005
Nar 1 0 1 0 0,011 0
Nap, 2 1 1 0,009 0,011 0,0001
Nam 5 3 2 0,026 0,022 0,0006
Nan 3 2 1 0,017 0,011 0,0002
Hor 1 0 1 0 0,011 0
Oko 17 8 9 0,068 0,099 0,0067
Map 1 0 1 0 0,011 0
Myn 2 0 2 0 0,022 0
Mbip 1 1 0 0,009 0 0
Can 14 11 3 0,094 0,033 0,0031
Cyc 3 2 1 0,017 0,011 0,0002
Cap 39 23 16 0,197 0,175 0,0345
Can 3 1 2 0,009 0,022 0,0002
Tné 6 5 1 0,042 0,011 0,0005
Ten 2 0 2 0 0,022 0
Tyc 4 2 2 0,017 0,022 0,0004
Xop 3 2 1 0,017 0,011 0,0002
Xoo 3 2 1 0,017 0,011 0,0002
Xyo 52 27 25 0,230 0,275 0,0633
XyH 1 0 1 0 0,011 0
ant 12 10 2 0,085 0,022 0,0019
Bcero 208 117 91 1,000 1,000 0,1220
Tabnuya 3
O3maaemMas 4acTota M30HUMUYHbIX 6pakoB (Pr) B AETCKOM NOMyNALMM CaneManbCckoi TyHApbl IMano-HeHeLKoro aBTOHOMHOMO OKpyra
Mamunus Bcero LeBouku Manbumku F m Pr
AHa 8 4 4 0,093 0,090 0,0084
BaH 3 2 1 0,047 0,022 0,0010
Bbin 2 1 1 0,023 0,022 0,0005
E3a 6 2 4 0,047 0,089 0,0042
Nam 7 6 1 0,139 0,022 0,0031
Jlan 11 6 5 0,139 0111 0,0154
Hap 1 0 1 0 0,022 0
Oko 9 5 4 0116 0,089 0,0103
MaH 1 0 1 0 0,022 0
Myt 11 5 6 0116 0,133 0,0154
Mbip 7 4 3 0,093 0,067 0,0062
Cyc 4 2 2 0,047 0,044 0,0021
Cap 5 0 5 0 0,112 0
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Tabnuya 3 (OkoHyaHue)

damunna Bcero [NeBoyku Manbumkn F m Pr
Tan 1 0 1 0 0,022 0
Tné 2 2 0 0,047 0 0
Xyn, 5 3 2 0,070 0,044 0,0031
qant 3 0 3 0 0,067 0
AyH 2 1 1 0,023 0,022 0,0005
Bcero 88 43 45 1,000 1,000 0,0702
Tabnuya 4
Oxupaemas Yactota M30HMMUYHbIX BpakoB (Pr) B 4ETCKOM NONynsLMM NaHaeBCcKor TyHAPbI iMano-HeHewLKoro aBTOHOMHOMO OKpyra
damunua Bcero LeBoyku Manbumkn F m Pr
AHa 1 0 1 0 0,005 0
BaH 8 5 3 0,027 0,015 0,00040
Bbin 4 2 2 0,011 0,010 0,00011
BaH 3 1 2 0,005 0,010 0,00005
E3a 21 7 14 0,037 0,072 0,00270
Nan 1 1 0 0,005 0 0
Jlam 40 18 22 0,096 0113 0,01085
Hap 8 4 4 0,021 0,021 0,00044
Hep 4 2 2 0,011 0,010 0,00011
Hor 1 0 1 0 0,005 0
Har 1 0 1 0 0,005 0
Hag 1 1 0 0,005 0 0
Hsap 4 2 2 0,011 0,010 0,00011
Oko 22 13 9 0,069 0,046 0,00317
MaH 2 1 1 0,005 0,005 0,00003
Map 4 2 2 0,011 0,010 0,00011
Myn 2 1 1 0,005 0,005 0,00003
Mbip 35 21 14 0,112 0,073 0,00118
Can 16 6 10 0,032 0,052 0,00166
Cyc 2 2 0 0,011 0 0
Cap 112 52 60 0,276 0,310 0,08556
Can 1 0 1 0 0,005 0
Toip 1 0 0,005 0 0
Tyc 2 0 0,011 0 0
Xop 45 31 14 0,165 0,073 0,01205
Xyn, 35 10 25 0,053 0,130 0,00689
qant 6 3 3 0,016 0,015 0,00024
Bcero 382 188 194 1,000 1,000 0,12569
Tabnuua 5
Oxupaemas 4acTota M30HUMUYHbIX Bpakos (Pr) B 4ETCKOM NOMNynsLMmM HOBOMOPTOBCKOW TyHAPbI SIMano-HeHeLKoro aBTOHOMHOIO OKpyra
damunusa Bcero LeBouku Manbumku f m Pr
BaH 36 16 20 0,151 0,172 0,027
Bait 1 1 0 0,009 0 0
E3a 9 7 2 0,066 0,017 0,001
Nan 1 1 0 0,009 0 0
Hap 8 2 6 0,019 0,052 0,001
Oko 34 19 15 0,179 0,129 0,023
Mep 2 2 0 0,019 0 0
Myw 3 2 1 0,019 0,009 0,000
Mbip 1 1 0 0,009 0 0
Can 19 11 8 0,105 0,069 0,007
Cyc 8 5 3 0,047 0,026 0,001
Cap 15 5 10 0,047 0,086 0,004
Tagp 6 1 5 0,009 0,043 0,000
Tné 1 1 0 0,009 0 0
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Tabnuya 5 (OkoH4yaHue)

damunuma Bcero [eBoyku Manbumkm f m Pr
Tor 9 6 3 0,057 0,026 0,001
Tyc 8 1 7 0,009 0,060 0,001
Tbic 1 0 1 0 0,009 0
Tac 1 1 0 0,009 0 0
Xyo 29 13 16 0,124 0,139 0,017
XyH 3 0 3 0 0,026 0
HOcu 2 0 2 0 0,017 0
AnH 2 2 0 0,019 0 0
BIVE! 3 1 2 0,009 0,017 0,000
qant 19 7 12 0,067 0,103 0,007
any 1 1 0 0,009 0 0
Bcero 222 106 116 1,000 1,000 0,090
Tabnuua 6
Oxunpaemas 4actota M30HMMUYHbIX BpakoB (Pr) B AETCKOM NONYNALMM MbIAAHCKOM TyHAPbI SIMano-HeHewukoro aBTOHOMHOrO oKpyra
damunma Bcero [eBoyku Manb4mkm F m Pr
AHa 4 2 2 0,015 0,024 0,000360
Ban 3 3 0 0,023 0 0
Bbin 5 3 2 0,023 0,024 0,000552
Jlan 94 57 37 0,434 0,435 0,188790
Hep 11 4 7 0,031 0,082 0,002542
Hor 4 3 1 0,023 0,012 0,000276
Oko 22 14 8 0,107 0,093 0,009951
Mbip 6 6 0 0,046 0 0
Can 5 2 0,038 0,024 0,000912
Cap 5 4 1 0,031 0,012 0,000372
Can 9 5 4 0,038 0,047 0,001786
Tali 23 13 10 0,099 0117 0,011583
Tné 1 0 1 0 0,012 0
Xyo 21 12 9 0,092 0,106 0,009752
AnH 1 0 1 0 0,012 0
Bcero 216 131 85 1,000 1,000 0,226876

daMunuu peryunpoBansl 10 Tpex Oyks, mIpudTOM
BbIJCNICHB! (aMmIMu ¢ HauOosbLIeld BEpOSTHOCTHIO
M30HUMUYIHBIX OPaKOB.

Koaddunmentsl MHOpUAMHTA YIS TIOMYJISIIAN HMC-
CJIEJIOBAaHHBIX PETHOHOB, a TaKXe, /I CPaBHEHUS, U1
HOIYJSLUH SIKYTOB, IPO’KUBAIOIINX B YCTh-AJIJAHCKOM
yiyce [8, 9] u xxureneil cenbckux pernoHoB Kuposckoit
obmacTu [5] — mpeAcTaBiIeHBI Ha pUCYHKE 3.

AHasnu3 JaHHbIX, IPEJCTABICHHBIX B TA0IUIax 1—6,
CBHUJICTENILCTBYET O TOM, YTO B LIEJIOM HamOosee pac-
NpOCTpaHEHHBIMH (paMmusaMu B SIMajbckoM paiioHe
spisitorcest Cop n Xya. B sipcanmackoit TyHape — Xy,
B caneMaibckoil Tyanpe — Jlam, Oxo u Ilyii, B manaes-
ckoit — Jlart, B HOBOmOpTOBCKOI — OKO U Xy[, B T'bI-
nanckoit — Jlan, Taii, Xyn. B rerganckoit Tynape 1uist
¢dbamunnu Jlan, He BXoAsLIel B CIIUCOK Hauboiee pac-
IIPOCTPAHEHHBIX HU B OJZHOM M3 OOCJIEZOBAHHBIX IIO-
CEJIKOB, 3a(h)MKCHPOBaHA PEKOPAHAs OXKHJlaeMasi 4acTo-
Ta M30HUMUYHBIX OpakoB — 0,189.

Koapduumentsr nnbpununra (puc. 3) s nocen-
KOB SIManbckoro paliona u nocenka ['biia cyniecTBeHHO

BBIIIIE, YEM B YCTh-AJAaHCKOM yiyce Skytuu u B Ku-
POBCKOI1 00acTy.

OBCYXXAEHUE

AHanu3 3BOJIONMY YEJIOBEKAa MPHUBOIUT K BBIBOILY
0 TOM, YTO B Pa3BUTHIX CTPaHaX MOMYJSLHMU CTPYKTY-
PHUPYIOTCSl COLMAIBHO M reorpauyeckd B TEUCHHE
MHOT'HX TbICSY JIeT. C OOHOH CTOPOHBI, TECOPETUUECKUE
BBIKJIJIKU [ 1] CBUIETENBCTBYIOT O TOM, YTO B HEpapXU-
YECKU CTPYKTYPUPOBAHHOM MOMYISAIMK €CTECTBEHHBIN
otOop Ooisee 3PPEeKTHBEH, a CKOPOCTH IBOIOIIMOHHO-
ro mpouecca OoJblle, YeM B HECTPYKTYPUPOBAHHOM.
C npyrodi CTOPOHBI, CTPYKTYpHUPOBaHHE OIS
MPUBOJHUT K TOMY, YTO B HEKOTOPBIX CYOTOMYISIMSIX
WHOPHIMHT MOJyYaeT IUPOKOE pacipoCcTpaHEeHHUE.

Mertoz OLIeHKH yPOBHSI OJIM3KOPOICTBEHHBIX OpaKoB
110 N30HUMUH B IOMYJISIIUU HEcOBepIleHeH. [l Heko-
TOPBIX MOMYISIHUK KOA(PGHUIUEHT HHOPUANHTA U U30-
HUMUU He paBeH 4 [23, 24].

Hcnonp3oBanue B pacueTax 4acTOThl H30HUMUYHBIX
OpakoB MOXET 3aHIKaTh YPOBEHb HHOPHUIMHTA (HATIPH-
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Bar/Column Plot (isonymy_yamal_pict 8v*1c)
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HaceneHHble MYHKTbl U P€rMoHbI

Puc. 3. KoapduumneHTbl MHOpUAKMHIa, pacCHMTaHHbIE ANS AETCKOW nonynsauum IManbCcKoro paioHa U rblAAHCKOM TYHAPbI, @ TaKXKe
Ans nonynaumu akyToB [8, 9] u xxuteneit Kuposckoit 06nactn (MakcuManbHoe 3Ha4eHue ANs CeNbCKUX xutenei) [5]

Mep, B Cllydyae IMMPOKOTO PACHPOCTPaHEHUsI OJIM3KOPO/I-
CTBEHHBIX OpaKOB Yy MPEIKOB), WM 3aBBIIIAThH €ro (Ha-
TIpUMED, B CIydae TOSBICHUS TeX Ke (GaMUIHA U3BHE).

Eme onHol mpoOnemoii siBisieTcss y4eT TTyOWHBI
poxactBa. B ciryuae mocTpoeHUs reHEanorn4eckKux Je-
peBbeB peepEHTHBIM MOKOJICHHEM SIBIISIETCS [TOKOJIe-
HUE, TaHHBIE KOTOPOTO MBI MOYKEM 3apETHCTPHPOBATH.
B cnyuae uccienoBaHuii, OCHOBaHHBIX Ha CTaTUCTHUKE
W30HUMHUYHBIX OpakoB, pe)epeHTHBIM SIBISICTCS TUTIO-
TETUYECKasi TPyIIa JIIOIEH, Y KOTOPBIX KaXKIbIi MYXK-
yiHa 00Magan yHuKkanesHou hamunmeii [13, 28, 41].

Ha mpakTuke 3T0 MPUBOIUT K TOMY, 9TO KOd(hdu-
[UCHTBI, TOJly4yaeMbIe MpPU HCIIOIb30BAHUHM CTATUCT-
KM M30HUMHUYHBIX OpakoB Bcerjga OOJblilie, YeM IOJIy-

YaeMble MPHU MOCTPOCHUU T€HEAIOTUIECKUX JEPEBhEB.
Heo0xoamMo MOMHHTE, UTO YCHIHOBJICHHE, YI0UepEeHUE
Y HEe3aperuCTPUPOBAHHBIE OpaKH TakXKe SBISIOTCS HC-
TOYHHKaAMH OHH/I6OK IIpU UCII0JIb30BAHUHN OLICHKU YPOB-
HsI UHOPUIMHTA 10 YaCTOTE U30HUMHHU.

OpHaKoO OYEBHIHBIM CIIEIYET CUMUTATh W BBICOKHIA
YPOBEHb COOTBETCTBHS KOA(D(MOUIIMEHTOB MHOPHUIUHTA,
PACCYUTBIBAEMBIX 110 4YaCTOTC M30HUMHU U I10 PE3YIib-
TaTaM aHaJIn3a TeHeaJoTHYECKuX AepeBbeB [22, 32, 39,
41, 46].

OcoObIii HHTEpEC PECTABISET COMOCTABICHHUE T10-
JTy4EeHHBIX HAMH KO3(PPHUIINEHTOB WHOPHUIWHTA C pac-
CYUTAHHBIMU paHEC B XOJAC UCCIICAOBAHUA HOHYJIHHI/Iﬁ
Ipyrux pernonos Poccuu u mupa (tabm. 7).

Tabnuya 7

KoadduumneHTbl MHOpUAMHIa, paccumMTaHHble Ans Nonynsumii permoHoB Poccum n Mupa

JTHUYecKas rpynna/pervoH lon uccnenosaHmns Fr MeTop, ABTOpSI
HraHacaHbl 1976-78 0,0307 M30HUMUS [2, 3]
ABaMCKMe HraHacaHbl 1991 0,0230 U30HUMUS [3, 4]
XaHTbl (AHAO) 1982-83 0,0138 M30HUMMS [14,15,16]
Antaiubl (c. Kynaga) 1981-1998 0,1000 U30HUMMS [10,11]
AnTaiiubl (c. bewnensTup) 1981-1998 0,1090 N30HUMUS [10,11]
Antaiiubl (c. Kypmau-baiiron) 1981-1998 0,1090 M30HUMUS [10,11]
TyBUHLbI (LWMHAAHLbI) 1993-1997 0,0023 M30HUMUS [18]
TyBuHUbI (6aM-TaHMMHLbI) 1993-1997 0,0094 M30HUMMS [18]
TyBUHLbI (TOBKMHLLbI) 1993-1997 0,0041 M30HUMMS [18]
Xakacbl (KbI3blnbLibl) no 1982* 0,0260 M30HUMMA [6]
Xakacsl (caraviupl) no 1986* 0,0420 U30HUMMSA [6]
Caxa (sKyTbl) £0 2004* 0,0007 nzz;’:g:';’;p 8,9,12]
Poctosckas obnactb 2006" 0,000064-0,000186 M30HUMUS [7]
Kuposckas obnactb
e 0,00056-0,00142 ]
rsgnoiigﬂnﬁ%;ﬁ? 20117 0,00321-0,01063 VIBOHMMIS
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Tabnuya 7 (MpodomueHue)

JTHUYecKas rpynna/permoH lon uccnenoBaHus Fr MeTon ABTOpBI
nnems Adi Panggi (Mpagew, NHaus), 0,0376
B LLeNIOM
— 8 MoM 4ucne, no
HaceneHHbIM NyHKTaM:
Geg:r;'tr)nwn no 2007 88%2 MU30HUMMS [36]
Ramku 0,0417
Kumku 0,0137
Sumsing 0,0415
Sibum 0,0139
WTanus, 3anagHole Anbnbl
Nno HAceneHHbIM NYHKMam:
Gressoney-Saint-Jean 1828-1863 0,0128
1864-1888 0,0076
1889-1913 0,0046
1914-1938 0,0054
B LieNIoM 0,0076
Gressoney -La-Trinite 1828-1863 0,0150
1864-1888 0,0181
1889-1913 0,0141
1914-1938 0,0041
B LLEe/IOM 0,0128 MoBTOPbI Nap [19]
Issime 1828-1863 0,0158
1864-1888 0,0151
1889-1913 0,0119
1914-1938 0,0115
B LieNIoM 0,0136
Gabi 1828-1863 0,0168
1864-1888 0,0219
1889-1913 0,0182
1914-1938 0,0161
B Lie/IoM 0,0182
A30pCKMe OCTpOBa, B LLeNIoM 0,0039
— 8 MoM yucse no
OCTpOBaM:
Corvo 0,0062
Flores 0,0038
Graciosa 0,0158
Santa Maria 0,0064
Sao Jeorge 0,0056
Faial 0,0056
Pico 0,0048
Terceira 0,0027
Sao Miguel 0,0033
[20]
— 8 MoM yucse, no 2001 N30HUMUS 38]
HaceneHHbIM NyHKTaM:
Salga 0,0144
Sete Cidades 0,0112
Achada 0,0114
Nordeste 0,0073
Ginetes 0,0069
Maia 0,0062
Furnas 0,0044
Bretanha 0,0058
Povocao 0,0060
Rabo-de-Peixe 0,0046
Ponta Delgada 0,0032
Kocra-Puka, 37 npoBuHUMiA 1990 0,0015-0,0061 M30HUMUA [43]
1790-1809 0,0005
Deerfield, CLLUA 1820-1839 0.0006 MN30HUMUS [45]
JTHuyeckas rpynna Kom, MHams 2011 0,0626 M30HUMUA [33]
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Tabnuya 7 (OKoH4YaHue)

STHUYeCKas rpynna/permox lon uccnenosaHmns Fr MeTtop, ABTOpbI
STHMYeckas rpynna Meitei, 2011° 0 YZOHMMMS [33]
NHona
Anpoppa 2002* 0,0031 M30HUMUS [29]
McnaHus, permoHbl:
1875-1894 0,00475
1895-1914 0,00563
Tormes 1915-1934 0,00584
1935-1954 0,00624
1955-1975 0,00590
Alberche 1875-1894 0,01060
1895-1914 0,00820 -
1915-1934 0,00900 MIORHMAS [28]
1935-1954 0,00895
1955-1975 0,00830
Tietar 1875-1894 0,00483
1895-1914 0,00536
1915-1934 0,00535
1935-1954 000544
1955-1975 0,00526
Torbel, LLiseruapua 1975* 0,03130 M30HUMUA [26]
* — pata nyénukaumm

OOIETTPUHATHIX JIOMYCTUMBIX T'paHHIl Kod(hUIM-
€HTa MHOPWAMHTA JJsl OLIEHKH YacTOThI DHJOTAMHBIX
OpaxoB B MOMYJISILIUHU HET.

HekoTtopsle uccienoBareny CUUTAOT, YTO BBICOKOM
94acTOTE SHIOTAMHBIX OpPakoB COOTBETCTBYET 3HAUCHHE
kod¢p¢unmenta undpuaunra 0,00273 [45]. Saenz A E.,
Barrantes R. [43] npu kmaccuukanuy MpOBUHLIUN
[0 YPOBHIO MHOPHUIMHIA HCIIOJIB30BAIH CIEAYIOIINE
IpaHUYHbIC 3HAUCHUS:

*  0,0015<Fr<0,0025 — i1 HU3KOTO YPOBHS

nHOpHIMHT A,

*  0,0025<Fr<0,0040 — nns cpeaHero ypoBHs
WHOpUWHTA,

*  0,0040<Fr<0,0061 — mis BBICOKOTO YPOBHS
WHOpHIUHTA.

BMmecte ¢ TeMm, M3BECTHO, YTO B HEKOTOPBIX CIy-
Yasx KOA(PQPUIMEHT WHOPHIUHTA B H30JHUPOBaH-
HBIX TOMyJsIIMsAX ObIBaeT HeBBICOKMM. Hampumep,
Gonzalez-Martin A., Toja D.I. B 2002 roay [29] 3ape-
ructpupoBasin Kodpduuuent unOpuaunra 0,0031 —
CPEAHUH 1O CPAaBHEHHUIO C COCEAHUMH palioHaMu —
B FOPHOM MECTHOCTU AHIOPPBHIL.

3AKJTIOYEHME

Paccunrannpie HamMu KOA(PPHUIMEHTH WHOPHIMH-
ra B JETCKUX HOMYJSIIUSIX SMaJTbCKOW M THIIAHCKOH
TYHAPBl O4YeHb BeIMKH. CpaBHUTEIBbHBIM aHAIU3 3a-
PETUCTPUPOBAHHBIX HAaMU M MPEACTaBICHHBIX [UIS
CpaBHEHHMs B TaOnuie 7 3HAYCHUH KOAPPHUIMEHTOB
WHOpHIMHTa TPUBOAUT K BBIBOAY O TOM, UYTO YypO-
BEHb OJNM3KOPOACTBEHHBIX OpPaKkoB B SIMAIbCKOM TyH-
npe (yposenb Fr=0,018-0,031) Beicok. OH BbIIIE,

YeM y KUBYIIMX I0’KHEee XaHTOB [14] u cooTBEeTCTBYET
YPOBHIO OJIM3KOPOACTBEHHBIX OpakoB y Hranacad [3].
Ouenb OoJpIIOE 3HAYCHUE KO3(D(DUIIEHTA CITy4aifHOTO
WHOpHUIUHTA, 3apPETUCTPUPOBAHHOE HAMH B ThIJAHCKON
tyaape (Fr=0,058), B HacTosimiee BpeMs sSIBISICTCS TPe-
THUM B MHPE 110 BEJIMYNHE KOAPPHUIIMEHTOM HHOPHUIUH-
ra 1ocjie 3aperuCTPUPOBAHHBIX Y JKHUTEJICH anTalCKuX
cen Kynanma, bemmenstup, Kypmau-baitron [10, 11]
u 'y 3THH4YecKo# rpymmsl Kom B Uaamm [33].

HccnenoBanue mpoBEACHO NPU MOICPKKE TpaHTa
Rock Foundation, New York, USA
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ISONYMY AS AN INDICATOR OF INBREEDING
IN CHILD POPULATIONS OF YAMAL AND GYDA
TUNDRA

Avrusin S.L., Chasnyk V. G., Solodkova I.V., Sinelnikova E.V.,
Bobko Ya., N., Burtseva T. E.

¢ Resume. It is known that the term «inbreeding» refers to a de-
scendant of close relatives. As a result of inbreeding in the popu-
lation the number of homozygotes increases and thus the number
of heterozygotes reduces, which degrades the quality of the popu-
lation (inbreeding-depression), since it increases the frequency of
diseases associated with recessive genes in such children. In iso-
lated populations individuals with adverse signs as a result of
inbreeding eventually get culled of (Kirkpatrick et al., 2000). De-
crease in genetic di-versity as a result of inbreeding, usually leads
to that the individual and the population lose their ability to adapt
to changing environmental conditions, as many body functions are
genetically determined. Simple statistical calculations indicate
that all human beings are relatives to some extend. The inbreed-
ing coefficient can be determined by analyzing the family tree
based on the number of ancestors to the shared ancestor for both
parents. The purpose of this study was to determine the inbreed-
ing coefficient by means of isonymic analysis of the population
of 2043 Nenets and Khanty children living in the villages of the
Yamal region as well as in tundra assigned to boarding schools lo-
cated in villages Salemal, Panaevsk, Yar-Sale, Novy Port and Gyda
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of the Yamal-Nenets autonomous destrict. Inbreeding coefficient
was calculated using marital isonymy to estimate the frequency
of consanguineous marriages as a measure of inbreeding (Crow
and Mange,1965). We calculated the frequency of prospective iso-
nymic marriages for individual Nenets and Khanty surnames for
inhabitants of Yar-Sale, Salemal, Panaevsk, Novy Port and Gyda
tundra. In Gyda tun-dra for one of the not very common in the re-
gion surnames the highest frequency of prospective consanguine-
ous marriages was revealed (0.189). Values of the coefficient of
random inbreeding for inhabitants of Yamal and Gyda tundra vary
from 0.02 to 0.058 which is much higher than for example in the
population of one of the Yakutia regions (0.0007) (Kucher et al,,
2010) or in the population of Kirovsk region (0.00321-0.01063)
(Kadyshey, 2011). In the population of Gyda tundra we revealed
the highest coefficient of random inbreeding (0.058), which is the
third world's largest value pub-lished to date.

¢ Key words: isonymy analysis; children; inbreeding coefficient;
indigenous people of Russian North; Yamal-Nenets autonomous
district.
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HEPCIDIN: A PROMISING MARKER FOR DIFFERENTIAL DIAGNOSIS OF ANEMIA AND
MACROPHAGE ACTIVATION SYNDROME IN CHILDREN WITH JUVENILE IDIOPATHIC

ARTHRITIS

© A.S. Egorov, A.V. Fedorova, A. G. Chasnyk, A. M. Kostik, A.S. Snegireva,
A.V. Kalashnikova, A.F. Dubko, A.V. Masalova, A.S. Likhacheva

Saint Petersburg State Pediatric Medical University

Resume. Hepcidinis a 25-amino acid peptide, which is a key systemic regulator of iron metabolism. As considered, overproduction
of hepcidin in the liver is controlled by high levels of proinflammatory cytokines. Is it known that interleukin-6 play a key
role in the development of anemia in patients with juvenile idiopathic arthritis (JIA). However, IL-6 blockers itself may provoke
the onset of Macrophage Activation Syndrome (MAS), manifesting, particularly, also with anemia. In view of the fact that
macrophages involved in MAS express CD163 — a scavenger receptor that binds hemoglobin-haptoglobin complexes — and
activate the pathways which are important for adaptation to oxidative stress induced by free iron, we can consider hepcidin
as a welcome challenge to predict the development of MAS early in the course of the disease. During the study of 35 patients
with JIA treated with biological disease-modifying drugs (tocilizumab and golimumab), direct relations between the level of
hemoglobin and hepcidin were not found. However, it was found that the mean corpuscular hemoglobin level is associated with
hepcidin concentration in patients with JIA. It was found that concentration of serum hepcidin may be used for early differential
diagnosis of anemia and MAS in patients with JIA. High probability of evolution of anemia to MAS was found when concentration of
hepcidin was <140 ng/mL and ferritin >160 g/L. The following combinations were associated with high probability of evolution
of slight anemia to a severe form, but not to MAS: 1. hepcidin >200 ng/mL and ferritin <140 g/L; 2. hepcidin >140 ng/mL and
soluble transferrin receptor <1.6 mg/L; 3. hepcidin >140 ng/mL and total iron binding capacity >46 mcmol/L. Misclassification

should be assessed during further studies.

Key words: hepcidin; anemia; macrophage activation syndrome; juvenile rheumatoid arthritis.

INTRODUCTION

Anemia of chronic disease, the anemia that is the
second most prevalent after anemia caused by iron defi-
ciency, occurs in patients with acute or chronic immune
activation [15]. It is believed that anemia in patients
with chronic illness can significantly worsen the prog-
nosis and quality of life of these patients.

For the first time this condition was described by
Cartwright G.E, Wintrobe M.M. in 1952 [3]. However,
the key pathogenic moment became clear after the dis-
covery of the peptide hepcidin in 2000 [19]. The name of
the new peptide was formed by abbreviation of the Latin
word hepar (lat. — liver — the site of synthesis of pep-
tide) and cidin (lat. — destroy — emphasizing antibacte-
rial properties of this peptide). It was shown that hepcidin
synthesis occurs in renal tubules. In addition, low levels
of expression were found in other cells, tissues and or-
gans, including macrophages, adipocytes, and brain cells,
which may indicate the important role of hepcidin in the
autocrine and paracrine control of iron metabolism at the
local level [12]. Hepcidin is encoded as an 84-amino acid
prepropeptid. The active form of the hormone circulates in
plasma and can bind to a,-macroglobulin [20]. The main
route of elimination of hepcidin is renal clearance.

Currently, hepcidin is known to be the main regulator
of systemic iron metabolism in the organism [7]. Hep-
cidin reduces dietary iron absorption by reducing iron
transport across the gut mucosa, it reduces iron exit
from macrophages, which is the main site of iron stor-

age and it reduces iron exit from the liver. Hepcidin acts
by modulating of ferroportin-mediated iron transport.
Ferroportin — is a receptor of hepcidin and is the only
known cellular iron exporter in vertebrates [4]. Hep-
cidin injected into mice causes a significant reduction
of iron in serum within just 1 hour. Even though usu-
ally hepcidin is rapidly eliminated from plasma, the ef-
fect of a single dose lasts for up to 72 hours. Probably,
this time is required for the re-synthesis of sufficient
amounts of the hepcidin receptor — ferroportin [21].
Hepcidin synthesis rapidly increases during infection
and inflammation. Interleukin-6 (IL-6) is a major in-
ductor of hepcidin and acts through STAT3-dependent
transcriptional mechanism. In volunteers urinary hep-
cidin excretion increased several times and serum iron
levels decreased in 2 hours after infusion of IL-6 [17].

Thus, IL-6 plays a significant role in the pathogen-
esis of juvenile idiopathic (rheumatoid) arthritis (JIA)
and anemia. Production of IL-6 is known to be signifi-
cantly increased in patients with JIA. It correlates with
the degree of disease activity [ 18] and is associated with
anemia. The level of serum pro-hepcidin in patients with
rheumatoid arthritis is significantly higher being com-
pared to patients with systemic lupus erythematosus
and healthy control group [11]. In addition, serum pro-
hepcidin was significantly lower in patients with iron
deficiency anemia than in patients with rheumatoid ar-
thritis and anemia without iron deficiency, and in a con-
trol group of healthy volunteers [10].
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Anemia in rheumatoid arthritis is a typical example
of the anemia of chronic disease [14]. The main mech-
anism of this kind of anemia is a disturbance of iron
utilization in the bone marrow triggered by hepcidin,
whose expression is increased due to overproduction
of IL-6 [16]. Anemia is highly prevalent among patients
with ineffective treatment of rheumatoid arthritis. Stud-
ies performed in 1966-2003 showed the prevalence of
anemia in patients with rheumatoid arthritis ranged from
33.3 t0 59.1% [22]. According to a multicenter study of
patients with rheumatoid arthritis, the prevalence of ane-
mia in the first year after onset of the disease was 5%, 3
years — 11%, 5 years —13%, 7 years — 16%, 10 years
— 7% [23]. In another study, the prevalence of anemia
was 16.7 % and was associated with the severity of rheu-
matoid arthritis [6]. In a placebo-controlled trial of in-
fliximab anemia was observed in 39% of patients [9].

Treatment of anemia in rheumatoid arthritis requires
understanding of pathogenic mechanisms underlying
the development of anemia. The best way to correct
anemia in a patient with rheumatoid arthritis is to con-
trol the systemic disease with corticosteroids and dis-
ease-modifying drugs [2, 13]. Combined therapies of
rheumatoid arthritis with infliximab and methotrexate
as a rule result in increase of hemoglobin level in blood
right up till its normalization in 43 % of anemic pa-
tients [5]. Tocilizumab selectively binds to and inhibits
both soluble and membrane IL-6 receptor (sIL-6R and
mlL-6R). In clinical trials of tocilizumab hemoglobin
level increased by 17 g/L after 2 weeks of treatment in
patients with rheumatoid arthritis and anemia [8].

OBIJECTIVES OF THE STUDY

To determine the prevalence of anemia in patients
with JIA receiving treatment with biological disease-
modifying drugs and estimate the dependence of hemo-
globin level in this group of patients upon the level of
hepcidin and other indices describing the iron metabo-
lism.

MATERIALS AND METHODS

35 children (12 boys and 23 girls) with juvenile id-
iopathic arthritis were enrolled in the study. 19 chil-
dren had the diagnosis polyarticular juvenile arthritis
(polylJIA), 16 — system onset JIA (soJIA).

All patients have been treated with biological dis-
ease-modifying drugs. Of these, 25 patients received
tocilizumab — recombinant humanized IgGl class
monoclonal antibodies to human IL-6 receptor Ten
patients received golimumab — recombinant human-
ized IgG1 class monoclonal antibody, forming high-af-
finity stable complexes “antigen-antibody” with soluble
and transmembrane bioactive forms with tumor necro-
sis factor alpha (TNF-a), preventing binding of TNF-a

to its receptors. The study was approved by the Ethics
Committee, prior to study the patients and their parents
signed informed consent.

Together with clinical signs of JIA activity, the dy-
namics of the following laboratory parameters Have
been monitored (number of samples): hemoglobin con-
centration (n=554), red blood cells count (n=554), re-
ticulocytes count (n=135), mean corpuscular volume
(n=236), mean corpuscular hemoglobin (n=241), mean
corpuscular hemoglobin concentration (n=191), white
blood cells count (n=554), platelets count (n=543),
absolute neutrophils count (n=192), eosinophils count
(n=191), monocytes count (n=192), basophils count
(n=192), lymphocytes count (n=192), erythrocyte sed-
imentation rate (n=554), the level of C-reactive protein
(n=383), soluble transferrin receptor concentration,
sTFR (n=35), total serum iron concentration (n=76),
ferritin concentration (n=154), total iron binding ca-
pacity of serum, TIBC (n=60), the level of serum hep-
cidin (n=25).

Anemia was diagnosed and classified according to
the WHO criteria.

Statistical analysis was performed by means of Sta-
tistica for windows (ver. 6) package. We used common
methods of statistical description, statistical hypothesis
testing and multivariate exploratory techniques.

RESULTS

The prevalence of anemia in JIA patients treated
with biological disease-modifying drugs was 60.0%
(23.8% of them mild, 61.9% — moderate, 14.3%
-severe) (Fig.1). The prevalence of anemia in patients
with polyJIA was 42.1 %, and in patients with soJIA —
81.3% (Table 1).

Table 1
Prevalence of anemia in JIA patientsYakutia in total [3]
Anemia No anemia Total
polyJIA (prevalence, %) 8 (42,1 %) 11 19
sollA (prevalence, %) 13 (81,3%) 3 16
Total (prevalence, %) 21 (60,0 %) 14 35
Severe anemia Mild anemia

14.3% 23.8%

Moderate anemia
61.9%

Fig. 1. Frequency of various degrees of anemia in JIA patients
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To distinguish anemia in MAS from common ane-
mia multivariate analysis was performed and the deci-
sion rules were formed. The best prognostic value had
the combinations of concentrations of hepcidin, ferritin
and soluble transferrin receptor. The response surfaces
presented on figures 2—4 show non-linear patterns with
ridges which make possible to predict evolution of ane-
mia to MAS. It was found that concentration of serum
hepcidin may be used for early differential diagnosis
of anemia and MAS in patients with JIA. High prob-
ability of evolution of anemia to MAS was found when
concentration of hepcidin was <140 ng/mL and ferritin
>160 g/L. The following combinations were associated
with high probability of evolution of mild anemia to a se-
vere form, but not to MAS: 1. hepcidin >200 ng/mL and
ferritin <140 g/L; 2. hepcidin >140 ng/mL and soluble
transferrin receptor <1.6 mg/L; 3. hepcidin >140 ng/mL
and total iron binding capacity >46 mcmol/L.

Misclassification, particularly sensitivity and speci-
ficity, should be assessed during further studies.

CONCLUSIONS

Anemia is an often find among patients with JIA eligi-
ble for treatment with biologics It can be explained by the
fact that this group includes patients with severe polyJIA
and soJIA, in which routine therapeutic programs have
been proved to be ineffective. That is why the prevalence
of anemia in this group is even higher than in patients
with polyJIA and soJIA receiving routine treatment [1].

Anemia in JIA is a multifactorial disorder that devel-
ops as a result of hepcidin overproduction and difficul-
ties of iron reutilization complicated with iron restricted
erythropoiesis. Severe cases of anemia are associated
with iron deficiency and/or with the MAS.

In order to assess the iron metabolism in patients
with JIA in addition to standard indicators such as the
level of serum iron, TIBC, transferrin saturation and
ferritin levels, it is necessary to determine the level of
plasma hepcidin and sTFR.

From the point of view of early differential diagno-
sis of anemia and MAS the most promising is the com-
bination of declining hemoglobin concentration associ-
ated with high ferritin and low hepcidin levels in serum.
We found this condition to be the most probable early
marker of MAS in JIA patients.
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#Resume. lencnanH — 25-aMUHOKMCNOTHBIM NENTUA, ABNSIOWMNIACS
K/OYEBbIM PErynsTopom cUcTeMHoro Metabonmsma xenesa. [nep-
NpoAyKUmMs rencuamnHa, 0bycioBneHHas BAMSIHUEM MPOBOCMANUTENb-
HbIX LIUTOKMHOB, B MEPBYIO O4epeab MHTepnenkmHa-6 (M1J1-6), npuso-
[T K epepacnpeneneHuio xenesa u3s LMpKyasaLumm B XpaHUIULLA U,
KaK CnencTBue, K OrPaHUYEHMIO Xenesa Ans 3puTponoasa. JaHHbli
MEXaHW3M NIeXXMT B OCHOBE MaToreHe3a aHeMuW NMpU XPOHUYECKMX
6onesHax (AXB), B TOM ymcie v Npu IOBEHUIbHOM MAOUMNATUHECKOM
aptpure (OMA). OpgHako nekapcTBeHHble CpeacTsa, bnokupytolme
W-6, MOryT camn nNpoBOLMPOBATb Pa3BUTME CMHAPOMA Makpoda-
ranbHon aktneaummn (MAC), KOTOpbIN NMPOSBASETCS, B TOM YnC/Ie U TS-
Xenon aHemunen. Kpome Toro, 66110 NokasaHo, YTo Makpodaru, dpu-
rypupytowme B MAC, akcnpeccvpytoT Ha cBoelt noBepxHoctn CD163
(peuenTop CBSA3bIBAKOLMIA KOMMIEKC FeMOrNoBUH-ranTornotuH)
M Y4aCTBYHOT B MEXAHU3MAX afanTaLMmn K OKUTIUTENbHOMY CTpeccy,
MHOYLUMPOBaHHOMY CBOOOAHbIM >ene3oM. B cBA3M € 3TUM MOXHO
paccMaTpuBaTh rencuamH CbIBOPOTKM Kak npeamkTop pa3sntus MAC
y’Ke Ha paHHel cTagmu 3aboneBaHus. B xoae uccnenoBaHus, B Ko-
Topoe 6binn BKNtoUeHbl 35 aeteit, ctpagatowmx FOMA 1 nonyyato-
wmx Guonormyeckyto 601e3Hb-MOANMULMPYIOLLYIO Tepanuio (Touu-
nunsymab m ronnMymab), HenoCpeaCTBEHHOM CBSA3M KOHLEHTPaLMM
reMornobmHa 1 CbIBOPOTOYHOTO rencuamHa He obHapyeHo. BMecte
€ TeM 6bl10 06HAPYXKEHO, YTO XapaKTePUCTUKOW, B HanbobLLel cTe-
MEHW CONPSYKEHHOM C KOHLIEHTpaLMel rencuamnHa B nnasme, Senset-
€9 cpefiHee coaepkaHue remMornobuHa B 3puTpoLuTe. TO SIBUIOCh
OCHOBAHMEM /i1 MOMbITKM MCMOMb30BaHUS KOHLEHTPaLMK rencu-
[MHa B KayecTBe Mapkepa, NpurogHoro ans auddepeHumanbHom
AuarHoctukmn aHemum npu KOWMA. MHorodakTopHoe MoaennpoBa-
HWe No3BonN0 ChOpPMYNMPOBATb PeLLAtoLLMe NPaBUNA, MPUrOAHbIE
ons paHHen guddepeHumanbHoM AMarHocTukn aHemmn n MAC no
COYETAHMIO KOHLEHTPALMIA rencuamHa, GepputmHa U reMornobuHa,
rencuamHa, TIBC u remornobuHa, rencuauna, STFR 1 remornobu-
Ha. B yactHocTH, BbiCOKas BEpOSTHOCTb 3BOMOLUMKM aHeMun B MAC
BbISIB/IEHA NPU KOMOMHALMKM KOHLEHTPaLMiA B MiasMe rencuamHa
<140 ng/mL n depputnHa >160 g/L. Beicokas BepoSTHOCTb 3BO-
Nounn NIEerkon aHeMUM U aHEMUM Cpe,U,HeVI TAXKECTU B TAXKENYIO aHe-
Muio, HO He B MAC BbisiBNieHa Npw cieayoLmx kombuHaumsx: 1) ren-
cnpmH >200 ng/mL u dpepputuH <140 g/L; 2) rencuamnn>140 ng/mL
1 pacTBOPUMBIN peuenTop K TpaHcheppuHy <1,6 mg/L; 3) rencuamH
>140 ng/mL n obwas xene3ocBa3blBaroLLAs CNOCOOHOCTb CbIBO-
potku >46 mcmol/L. Owmbku NporHo3a nNpu UCNoab30BaHUU 3TUX
peLLatoLLMX NPaBUA NPeACTOUT ONpefenuTb B X0 AANbHENLLMX UC-
cnenoBaHUN.

¢ Key words: rencuauH; aHeMusi; CMHAPOM MakpodaranbHoW ak-
TMBALMU; IOBEHUIIbHBIN MAMONATUYECKUIA APTPUT.
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3®OEKTUBHOCTb MPUMEHEHUA NPEMAPATA FOJIMMYMAB Y OETEU
C NOJIMAPTUKYNIAPHbIM BAPUAHTOM HOBEHUJIbHOIO MAUOMATUYECKOIO

APTPUTA

© E. M. KyuuHckas, M. M. Koctuk, J1.C. CHerupesa, O.B. KanawHukoBa, M.®. [ly6ko, B.B. Macanosa,

T.C. JlIuxaueBa

6QY B0 «CaHkT-leTepbyprckuit rocyaapCTBEHHbIN NeauaTpuiyeckuit MeauUMHCKuiA yuuBepcuteT Mun3gpasa Poccum

Pesiome. Tonnmymab — uenoBeyeckme MOHOK/OHANbHble aHTUTENa K GakTopy Hekpos3a onyxonei-anbda (PHO-q).
OHO-a sBnseTcs OLHMM U3 KIKYEBbIX MEAMATOPOB BOCMANIEHWS, YYaCTBYHOLWMX B MNaTOreHese HBEHWIbHOTO WAMO-
natnyeckoro aptputa (KOMA). Mo cpaBHeHUIO C MCMONb3yeMbIMU B HacTosiwee Bpems Bnokatopamu POHO-a, ronumymab
obnapaet 6onbluelt KOMMNAEHTHOCTbIO 6Gnarogaps HW3KoW 60NE3HEHHOCTM B MecTe WMHbeKUuu M Honblomy nepuomy
nonyebiBefeHus. PaHee adpdekTMBHOCTL ronMymMaba 6bina NpoAEeMOHCTPUPOBAHA Y B3POC/bIX C PEBMATOMAHBIM apTPUTOM,
CMNOHAMN0APTPUTOM U MCOPUATUYECKMM apTpUTOM. B HacToslee paHAOMW3MPOBAHHOE MCCNefoBaHWe Obinn BKIHOYEHbI
10 peTtei ¢ nonnapTuKynsapHoiM BapuaHtom HOUA, ¢ aKTUBHBIM, HECMOTPS Ha NpeaLWecTBYIOLLYI0 Tepanunio MeTOTpeKCcaToM,
3aboneBaHueM. Bce naumeHTbl nonyyanu ronMmymab nofkoxHo B fose 30 mr/m? kaxnable 4 Hepenu. Ha 16-i Henene,
nocne paHaoMM3aumMu, 4 NaLMeHToB CTanu Nony4vatb nnauebo, ocTanbHble MPOAOIKUAN TEPANUI0 TOIMMYMaboM B NpexHeM
pexume. Y 3 u3 4 peteir, nonyyaswmx nnauebo, 66110 3aperucTtpupoBaHo obocTpeHne 3aboneBaHus, Nocie Yero Tepanus
ronumymabom 6bina B0306HOBNEHA. DPDEKTUBHOCTb TEPanuM OLEeHMBaNM Ha 24-1i Heflene OT HaYana UcCiefoBaHus, a Takxe
npv nocnenHem AOCTYNHOM aHanu3y Busute (96-116 Henenu). Mpu 3TOM yunTbiBanacb AMHAMMKA OCHOBHbIX KIMHUYECKUX
M nabopaTopHbIX NoKasaTtenei akTMBHOCTM 3aboneBaHus, auHamukn nHaekcos JADAS u CDAI, a Takxke Kputepuu oTBeTa Ha
Tepanuto ACR Pedi. B xone nccnenoBaHus 66110 NpoaeMOHCTPMPOBAHO AOCTOBEPHOE CHUXEHME MOoKasaTenei akTUBHOCTH
ONA, c BblpaxXeHHbIM yny4yweHuem cornacHo kputepuam ACRPedi npu OTCyTCTBMM Cepbe3HbIX HEXenaTenbHbIX SBAEHUN
M 3HAYUMbIX U3MEHEHWI NoKa3laTenei remorpamMMbl (reMornobuH, 3pUTPOLUTBI, NeMKOLMTbI). Pe3ynbTaTbl MCCIeAoBaHUS
NMO3BOJSIKOT pacCMaTpMBaTb roMMyMab kak npenapar C BbICOKOW 3DHEKTUBHOCTbIO M NpueMneMoit 6€30NacHOCTbIO B IeHeHUH

nofMapTuKynsapHoro sapuaHTta FOUA.

KntoueBble €10Ba: HOBEHW/bHbIM PEBMATOMAHbIN apTpuT; ronMMyMab; 6nokatopbl ®HO-a; Gruonornyeckas Tepanumsi.

BBEOEHUE

lomumymab — dYenoBedeckne MOHOKIOHAJh-
Hble aHTHTENa K (PaKTOpy HEKpo3a omyxoiei-aibda
(®HO-0). PHO-0 sBIsIeTCSI OMHUM U3 KIIOUEBBIX Me-
JIMaTOPOB BOCMAJEHMs, YYaCTBYIOIIMX B MaToreHes3e
CyCTaBHBIX ()OPM IOBEHHJIBHOTO HIMONATHYECKOTO
aprputa (FOMA) [6]. Hecmotps Ha moka3aHHYIO (-
(heKTUBHOCTH cyImiecTByIomux OnokaropoB ®HO-a,
UMEIOIUX TeauaTpuaeckue mokasanus [10], uarepec
K IpobJeMe CHHTE3a HOBBIX MpernapaToB 00yCIOBICH
PSAIOM HEJOCTATKOB y MMEIOIIMXCS MPEe/ICTaBUTENeH
9TOTO KJjacca, TaKMX KaK OTHOCHUTEIHHO KOPOTKHIMA
TIepPHOJ] TONYBBIBEICHHS y dTaHEpIeNTa U aJaluMy-
Maba, a TakKe BBIPaKCHHYIO OOJIE3HEHHOCTh B Me-
CTE€ WHBEKIHUU IPU HUCIOJIH30BaHUU aJalumyMada.
OCHOBHBIMH JIOCTOMHCTBAMH TOJIMMyMada Cleayer
CUHMTATh JOCTATOYHO OOJBIION TEepPHOJ TOTYBBIBEIE-
HUS, TO3BOJISIONINI MCIIOJIB30BaTh €ro B BUAE MOJ-
KOXKHBIX MHBEKIHH 1 pa3 B 4 Hemenu, a TakKe HU3KYIO
00JIe3HEHHOCTh B MecTe MHbeKIMH [6]. Takxke aHTH-
Tena, onokupyromue @HO-o, 001amaroT OOIBIIAM Te-
paneBTUYECKUAM MTOTSHIIAIOM B OTHOIICHUH JICUCHUS
MAalMEeHTOB C COMyTCTBYIOIIUM yBeUTOM [3, 7], Bocma-
JIUTEBHBIMU 3a00JICBaHUSMU KHILICYHHKA [4] U 11CO-
puaszoM [5], IO CpaBHEHHUIO C PACTBOPUMBIMHU pPEIlEI-
topamu k DHO-a. [9].

K momeHTy Hacrosmiero uccienoBanus 3QQGeKTUB-
HOCTh M 0€30IacHOCTh ToJiMMyMada Oblila JIOKa3aHa
Y B3pPOCIIBIX C PEBMATONIHBIM apTPUTOM [2], TIcOpraTH-
YECKUM apTPUTOM U crioHAusoapTpuToM [1, 8]. Hacto-
siee n3yueHne d3QPEeKTUBHOCTH Mpernapara IpOBOIH-
nock Ha 0ase neauarpudeckoro oraeneHus Ne 3 [BOY
BIIO «Canxkr-IlerepOyprckuii ToCynapcTBEHHBIN Tie-
IUATPUYECKU MEAWIMHCKAN yHuUBepcuteT» M3 PO,
OTHOTO W3 YYaCTHHUKOB MHOTOIICHTPOBOTO MEXIyHa-
POIIHOTO PaHIOMU3UPOBAHHOTO KIMHUYECKOTO HCCIe-
JIOBaHUS.

LLE/Ib UCCNIEAOBAHUA

Onenka 3(PQPeKTUBHOCTH U OE30MaCHOCTH TO-
KOXKHOTO MpUMeHeHHs Tpenapara [onumymad y nereit
C TOJIMAPTUKYISAPHBIM akTHBHBIM TOUA.

MATEPUAJbl U METOLbI

B uccnenosanue 6s110 BritoueHo 10 nereit ¢ nmosu-
APTUKYJISIPHBIM BapUaHTOM IOBEHHIIBHOTO apTPHUTa CO-
rnacHo knaccupukamuu ILAR (International League
of Associations for Rheumatology, mexmynapomxHoi
JIUTH PEBMaTOJNIOTHYECKUX cooliecTB). Bee maruen-
ThI HA MOMEHT BKJTIOUCHUS UMEJH 5 1 00Jiee aKTUBHBIX
cycTaBoB. JIIMTENbHOCTH MNpenUIecTBYIOMIEH Tepa-
MUY METOTPEKCATOM COCTaBIIsIa HE MEHEE 3 MecCsIeB
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Tabnuua 1
[NlemMorpacuyeckas xapakTepucT1Ka NaLuueHToB, BKIIIOYEHHbIX B UCCIEN0BaHUE
XapakTepucTyka n
nauueHToB
Bcero 10
MonuaptpuT (PO®-)
Tun apTpuTa: —
DHTE3UT-aCCOLMMPOBAHHbIN apTpUT
MpenwectsytoLias 6uonoruyeckas Tepanus
Tepanus MeToTpekcat 10
nepen HasHavyeHnem IKC 1
ronumymaba HMBC 3
MenuaHa (25-75 %)
LnutenbHoctb KOWA nepen HasHaueHueM ronumymaba, net 3,5(2,0; 4,0
Bospact pebrota HOMA, net 6,0 (1,8;11,0)
Bo3pact Ha3HaueHus ronumymaba, net 10,5 (7,5; 14,0)

no BrioueHus. [lonpoOHas nemorpaduyeckas xapak-
TEPUCTUKA HCCIEAYeMOU MOMYISIINA TpeCTaBIeHa
B Tabmmume 1.

HcxomHo Bce MamyeHThl MOoMydalii TOMMMYyMald TIof-
KOXHO B 103¢ 30 Mr/m? kaxkaple 4 Henenu. [lepBoHavaiib-
Hast OlIeHKa d(PEeKTMBHOCTH IIPOBO/IMIIACE Ha 24-i1 Hezere.
[larmeHTs1, AOCTUTIIINE YITYUIIIEHUs] COTTIACHO KPUTEPHIO
amepuKaHcKkoi korernu peemaronoroB ACR Pedi30, ne-
pexonunu B crenyromtyro ¢azy ucciuemnoBanust. [larpenTsr,
He pocturime 30 %-ro yaydIieHus, CONIacCHO KPUTEPUSIM
ACR Pedi, uckimodanich U3 HCCIICTOBAHMS B CBSI3H C TIEp-
BUYHOW Hed(pPekTuBHOCTRIO Tepammu. llammenTtsi, mo-
cturmme 30 %-ro yiydrenus K 16-it Hemene paHaoOMU3U-
POBaMCh Ha 2 TPYIIILL: OCHOBHAS rpymiia (n=4) — 1eTH,
MIPOOJDKABIIINE TTOY4Yarh Mperapar B IPEKHEM PeKUMe
Y TPyTIa TMalieHTOoB, MOoMy4YaBmux Twiarnebo (n=4). Ila-
LIUEHTBI, [OTyYaBIIKE IUIAIe00 1 pa3BHUBIIHE 000CTPCHUE
KOUA, nepeBoquinch B OCHOBHYIO rpynmy. Jlu3aiin uc-
CJIC/IOBaHNS MIPE/ICTABIIEH HAa pUCYHKe 1.

(n=1)

Hdns ouenku akruBHoctu FOWA ucnonb3oBaiuck
CHAQ (Childhood Health Assessment Questionnaire,
JIeTCKasi aHKeTa OIICHKH COCTOSHHUSI 3[0POBbSI ), TIPOBO-
JUIIaCh OLIeHKa O0O0MM M OOMIETO COCTOSIHHS 310POBBS
pebeHka 1Mo MHEHHUIO pOAMTENeH, 00las OLeHKa aK-
THBHOCTH 3a00JIEBaHHS IO BU3YaJIbHO-aHAJIOTOBBIM
mkanam (BAIII) or 0 go 100 MM, rne 0 MM — m07-
HOE OTCYTCTBUE KaKUX-JIH00 u3MeHeHui, a 100 mm —
MaKCHUMaJlbHasi BBIPAKCHHOCTh IpHU3HAKa, OLIEHKa
CyCTaBOB (OIEHUBAJIOCh YHCIIO aKTUBHBIX CyCTaBOB),
a TakKe ToKa3aTeln J1abopaTOpHOW aKTUBHOCTH —
COD u CPb (ckopocTh ocenaHus IPHUTPOIUTOB
n C-peaktuBHbId Oenok). [IpuMeHsIMCh KOMOMHH-
POBaHHBIE KIMHUKO-1a00paTOPHbIE MHIEKCHI OLEHKU
aKTUBHOCTH apTpura, Takne kak JADAS (Juvenile
Arthritis Disease Activity Score, OayutbHas OIlEHKa
akTuBHOCTH foBeHMIbHOTO apTputa) u CDAI (Clinical
Disease Activity Index, K1MHUYeCKUI MHIEKC aKTHUB-
HOCTH 3a00JICBaHUA).

Heg. 0

WUckntoueHbl ao Hea,. 0 ‘(n=1)*

Puc. 1. Cxema uccneposanus. I'=Tonumyma, lM=Mnaue6o.* — 2 naumeHTa oTo3BaNM MHHOPMMPOBaHHbIE cornacus Ha 16-i u 40-i He-

Aenax
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Tabnuya 2
M3MeHeHus napameTpoB akTBHOCTM KOVIA B TeueHue oTKpbITOl dasbl uccnenosanus: 0-24-a Hepenu (n=9)
MapameTpsl 0-9 Hepens 24-9 Hepens p*
CHAQ 1,1(0,8; 1,5) 0,4 (0,1, 0,4) 0,01
Obuwee cocmosiHue 300p08bs (0UueHKa 8paya) 66,5 (35,0; 84,0) 6,0 (3,0; 15,0 0,008
no BAL
Obuwee cocmosiHue 300po8bs (oueHKka podumernedi) 60,0 (51,0; 72,0) 16,0 (4,0; 22,0) 0,008
no BAL
Ouenka 6onu no BALL 47,5 (29,0; 58,0) 3,0(2,0;19,0) 0,008
Yncno akTUBHbIX CYCTaBOB 9,0 (8,0; 22,0) 0,0 (0,0; 0,0) 0,07
Yucno cycmagos ¢ oepaHudeHuem 08UKEHUS 14,0 (5,0; 33,0) 0,0 (0,0; 7,0) 0,008
[eMmorno6uH 128,0(125,0;132,0) 130,0 (126,0; 132,0) 0,16
NeikounTbl 6,2 (5,4;11,6) 6,8 (4,8;7,3) 0,68
co3 15,0 (10,0; 26,0) 4,0 (4,0, 5,0) 0,01
CPB 41,7 (3,1; 102,0) 35,5 (1,0; 102,0) 0,74
TpombGouunTbI 286,0 (215,0; 342,0) 278,0 (231,0; 324,0) 0,68
JADAS-ESR 21,1 (18,6; 36,7) 2,5(0,7; 3,3) 0,008
JADAS-CRP 21,1 (18,6; 36,7) 2,5(0,7; 3,3) 0,01
* — tect Wilcoxon

JluHaMuyeckass OLlEHKa OTBETa Ha TEpPaluio OCy-
miecTBIsUIachk pu nomonu kpurepueB ACR Pedi, nu-
Hamuku uaaekcoB JADAS u CDALI, a Takyke JuHaAMUKA
OCHOBHBIX KIIMHMYECKHX U JIA0OPATOPHBIX TTOKa3aTeinel
akTuBHOCTH FOUA. Ouenky 3pdekTHBHOCTH MTPOBOAN-
1 Ha 24-i Helene OT Hayana TEeparmuH roJuMymada,
a TaKKe MU NOCIECTHEM BU3UTE, HOCTYIIHOM aHAJIHU3Y
(96—116-5 memenm).

CratucTHdecKkuil aHanu3 MPOBEAEH C HCIOIb30Ba-
HHEM ITaKeTa JaHHBIX Statistica 6.0. Mcmoab3oBanch
METO/Ibl OIIMCATEIBHON CTAaTUCTUKH (ONpeAesIIICh Me-
JIMaHa ¥ WHTEPKBAPTHIIbHBIA pa3Max), x>, TOUHbIA KpH-
tepwuii Fisher. Jlns cpaBHEHUsS IBYX 3aBHCHMBIX TPYIIT
WCIOJIb30BANIUCH MapHbIi TecT Wilcoxon, st cpaBHe-
HUS Oonee BYX 3aBUCHMBIX rpymn — TecT Friedman.
Jlnst cpaBHEHHsI JBYX HE3aBUCHMBIX I'PYII HCIIOIb30-
Basics Tect U Mann—Witney.

PE3VJIbTATbI

Vke Ha Ha4aJIbHOM 3Tarle TOJIMMyMal MoKa3a CBOO
BBICOKYIO 3()()eKTHBHOCTh B BHJIE BBIPAXEHHOTO JIO-
CTOBEPHOTO CHM)KEHHS OOJNIBIIMHCTBA TTOKa3aTesel aK-
tuBHOCTH FOMA, Takux kak unjaexc CHAQ, BpaueOHas
ornenka aktuBHOoCcTH FOMA, oreHka 0OOIIEro cOCTOS-
HUS 3I0pOBBsI peOeHKa, OIIEHKa OO0JH, YHCIIO CYCTaBOB
C OrpaHMYCHHBIM 00beMoM aBmkeHH, COD, a Takxke
nanekcoB JADAS-ESR u JADAS-CRP (nBa BapumanTa
JADAS, Bxirouaronye B KauecTBe KPUTEPHEB aKTHB-
HocT COD u CPb, cooTBeTcTBEHHO). OTMEUEHO BBIpa-
YKCHHOE CHW)KEHUE YHCJIa aKTUBHBIX CYCTaBOB, OJHAKO
pa3iIygus UMEIOT JIMIIG TEHACHIUIO K JTOCTOBEPHOCTH,
YTO, BEPOSTHO, CBA3aHO C MAJOW YHCIEHHOCTBHIO BHI-
Oopku, mipu 3ToM y 7 nanueHToB u3 10 k 24-if Henene
He ObLIO aKTUBHBIX CycTaBOB. IHTepecHo, 4To Ha hoHe
24-HenenbHOro Kypca Tepanuu He MOIy4YeHO JOCTOBEp-

HBIX Pa3lIM4ui B JMHAMUKE TeMOIIO0WHA, YhClia JIeH-
KOIIMTOB, TPOMOOIIUTOB U ypoBHsAX CPb (Tadm. 2).

Jonm manuenToB ¢ otBeToM To kputepusm ACR
Pedi 20, 30, 50, 70 u 100 npeacTaBicHbI HA PUCYHKE 2.

U3 9 naumeHTOB, OCTaBIIMXCS B HCCIEIOBAaHUH,
8 k MoMeHTY pangomuszauu qocturin ACR 30. Onun na-
IIAEHT, TSI KOTOPOTO Tepars TOTMMyMa0oM Oblia TIpH-
3HaHa HeA(P(HEKTUBHOM, ObUT HCKITFOUEH M3 UCCIICIOBAHUS
Ha 29-i1 nenene. [locne pannomusanuu u3 4 NalUeHTOB,
MOTyYaBUIMX IU1aedo, y 3 BBeACHHE TonnMymada OblIo
B0300HOBJICHO Ha 28-i (2 maruenTa) u 36-i HeelsIX 1c-
CJICTIOBAHWS, B CBS3HM C 00OCTpEHUEM 3a00JIeBaHus, TIPH
9TOM 000CTpEHHE BO BCeX 3 ciryyasx ObuIo AP QeKkTHBHO
KyITUPOBaHO BO3BPATOM K Teparnuu romumymadom. OauH
Y3 TAIUEeHTOB MOoJTydal Iuianedo B TedeHne 14 mecsies
0e3 00ocTpeHHid TT0 OCHOBHOMY 3200JIEBAHUIO.

K MoMmeHTy mocnenHero BU3WTa OBLIO TaKKe 3a-
(UKCMpOBaHO JanbHellIee YIy4lIeHHEe MapamMeTpoB
aktuBHocTd FOMA y Bcex 8§ MalMeHTOB OCTaBIIHXCSA
B HccieoBaHUU. Bce MareHThl TOCTUTIIN KaK MHHH-
myMm 50%-ro ymyumenusi commacHo kpurepmsiMm ACR
Pedi, a Taxke yBenmumiacek oy eteil ¢ Oonee BhICO-
kuM otBeToM 1o KputepusiMm ACR Pedi (puc. 2).

100%

80%

OACR20
OACR30
B ACRS0
BACR70
B ACR100

60%

40%

20%

09, |

24-a Hepens nocneaHu BUIUT

Puc. 2. Ynyuwenue cornacHo kputepuam ACR Pedi Ha npoTsxke-
HUM UCccnepoBaHua (MCKIKOYEHb! MALMEHTbI, Nony4aBLme
nnaue6o0)
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Tabnuya 3
M3mMeHeHus napameTpos akTuBHOCTY FOMA B TeueHne nccnenoBanus: (0-1 HeLensi—nocieaHuii Bu3nT); n=38
MapameTpbl 0-9 Hepens 24-9 Hepens MocnenHuii BU3NUT p
CHAQ 0,9 (0,8; 1,3) 0,3(0,1;0,4) 0,1(0,0;0,2) <0,002
Obuwee cocmosiHue 300po8bs (oueHKa epaya) no BALL 66,5 (47,0, 81,0) 50(2,5;11,0) 0,5 (0,0, 9,5) <0,0009
Obujee cocmosiHue 300p08bs
(ouLeuHKa podumenet) nfBALU 60,0 (45,5; 70,5) 10,5 (3,5, 20,0) 0,0 (0,0, 3,0) <0,0004
Ouetka 6oau no BALL 39,0 (26,0; 54,0) 2,5 (1,0, 14,0) 0,0 (0,0; 2,5) <0,0005
Yucno akmugHbix cycmasos 9,0 (8,0; 16,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,5) <0,0006
Yucno cycmagos ¢ 02paHuyeHuem 08UMEHUS 13,0(5,0; 29,5) 0,0 (0,0; 4,0) 0,0 (0,0; 3,5) <0,0008
[emorno6uH 128,0 (125;132) 130,5(127,5;132,5) 129,0 (124,5;132,5) <0,11
JleikoumTbl 5,7 (4,9; 7,6) 6,2 (4,8;72) 6,3 (4,8;71) <0,6
co3 15(9,5;21,0) 4,0 (4,0; 5,0) 35(2,5;4,5) <0,002
CPb 39,0 (2,4;102,0) 52,1(0,8;102,0) 52,7 (0,7;102,0) <0,6
TpoMbouunTbl 237,0(211,0; 337,0) 260,5 (227,5; 318,5) 273,0 (219,5; 302,5) <0,8
JADAS-ESR 21,1 (19,0; 31,0) 1,6 (0,7; 3,1) 0,1(0,0; 2,9 <0,0009
JADAS-CRP 21,1 (19,0, 31,0) 1,6 (0,7, 3,1) 0,1(0,0; 2,9 <0,0009
* — naumeHTbl N2 4 1 5, oTo3BaBWMeE MHDOPMUPOBaHHbIE cornacus Ha 16-i n 40-i Hepgensax, 6N UCKOYEHbI M3 aHanM3a

[Ipu onerke 3¢ GHEeKTUBHOCTH BCE TEHACHIIUH, OTME-
YeHHbIE Ha 24-11 HefIeTe, COXPaHIINCE, TIPY ATOM CHIDKE-
HUE YMCJIa aKTUBHBIX CYCTaBOB IIPH3HAHO JIOCTOBEPHBIM
(p<0,0006). Ilokazaremn reMorpaMMbl (Te€MOIIIOOWH,
JIEHKOITUTRI, TPOMOOIIUTRI) HA MPOTSHKEHWH BCETO HC-
CJIeZIOBaHMsI 3HAUMMO HE MEHSUTUCH. 3a BpeMs HaOItozie-
HUS CEPbE3HBIX HEWKEIIATCIIbHBIX SIBIICHHUI HE BBISBIICHO,
4yacToTa WH(EKIMOHHBIX 3a00JIeBaHUI CYIIECTBEHHO
HE OTJIIMYaNach OT CPeTHE-TOMYIISIIMOHHbIX (Tad. 3).

3AKJTIOYEHUE

B xozxe uccienoBaHus Imoka3zaHa BbICOKas d(PQek-
TUBHOCTh W TIpreMjieMas 0e30macHOCTh roimMymada
y JeTel ¢ MOoNHapTUKYISpHBIMH BapuaHtamu FOUA.
TpebyroTcst mampHEHINEe KIHMHUYSCKAE UCCIETOBAHUS
JUTst OoJIee TOTHOM OLleHKU 3P PEKTUBHOCTH U Oe3011ac-
HoctH [onrMyma0a 1 yTBEpIKICHHUS €ro B KaueCTBE Tpe-
napara, peKOMEHJIOBAaHHOTO JIJISl JICYCHHUS Pa3INIHBIX
BapHaHTOB IOBEHUJILHOTO MINOTIATHIECKOTO apTPHUTA.

Pabora BeIMOIHEHA C UCITOIB30BAHUEM JaHHBIX, I0-
JYYEHHBIX B X0JI€ KIIMHUYECKUX UCITBITAHUH IT0 TIPOTOKO-
ay CNTO148-JIA3001 B pamkax gorosopa CIIGI'TIMY
¢ «PAREXEL International» u «Centocor».
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EFFICACY OF GOLIMUMAB IN CHILDREN WITH
POLYARTICULAR JUVENILE IDI-OPATHIC ARTHRITIS

Kuchinskaya E. M., Kostik M. M., Snegireva L.S.,
Kalashnikova O.V., Dubko M.F., Masalova V.V.,, Likhacheva T.S.

®Resume. Golimumab is a human anti- monoclonal antibody
against tumor necrosis factor alpha (TNF-a) TNF-a is one of the
main proinflammatory cytokines taking part in JRA’s (juvenile id-
iopathic arthritis) pathogenesis. To compare with currently used
tumor necrosis factor inhibitors golimumab therapy has high
compliance because of low pain in the site of injection and long
half-life period. The efficacy of golimumab was demonstrated
earlier in adults with rheumatoid arthritis, spondyloarthritis
and psoriatic arthritis. 10 children with active polyarticular JRA
despite previous methotrexate treatment were enrolled in ran-
domized study. All patients received subcutaneous golimumab
30 mg/kg every 4 weeks. At week 16 patients were randomly as-

¢ NHbopmaumsa 06 aBTopax

signed to one of two treatment arms: 4 of them received placebo,
others continued subcutaneous golimumab at the same dose.
3 of 4 children who received placebo later continued golimum-
ab because of confirmed flare. Assessments were performed at
week 24 and at the moment of last visit available for assessment
(week 96-week 116) Dynamics of main clinical and laborato-
ry disease activity measures were evaluated, including JA-DAS
and CDAI dynamics and ACRPedi response criteria.  During this
study the majority of patients showed significant improvement
of disease activity measures and their components with good
ACR-Pedi response without serious adverse events and signifi-
cant changes in blood count (erythrocytes, leukocytes and hemo-
globin). According study results, golimumab can be evaluated as
effective and quite safe therapy of polyarticular JRA.

¢ Key words: juvenile rheumatoid arthritis; golimumab; an-
ti-TNF; biological therapy.
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HYPOTHESIS ABOUT THE PROTECTIVE ROLE OF CCR5DELTA32 MUTATIONS IN
JUVENILE IDIOPATHIC ARTHRITIS: FICTION OR REALITY?

© Fedorova E.V.%, Egorov A.S.!, Ammosova T.2, Avrusin S. L., Santimov A.V.%, Kostik M.M.?, Dubko M.F.%,
Kalashnikova 0.V.1, Masalova V.V., Likhacheva T.S.?, Snegireva L.S.t, Grom A.A.3 Nekhai S.%, Chasnyk V.G.?

1Saint Petersburg State Pediatric Medical University, Russia;
2Howard University, Washington, USA;
3Cincinnati Children’s Hospital Medical Center, USA

Resume. It is suspected that the prevalence in different ethnic groups of HLA-genotype and of mutation CCR5delta32 - factors
which alter adhesion of protein CCR5 - are the causes of different prevalence of juvenile idiopathic arthritis in different ethnic
populations. Prerequisites to the fact that the mutation CCR5delta32 may have importance in determining susceptibility to
the disease were the observations showing that CCR5 deletion polymorphism reveals a population and geographic diversity in
addition to ethnic specificity. But reports on the role of gene deletion in the CCR5 chemokine receptor susceptibility to JIA rather
contradictory. 234 DNA samples of patients with systemic JIA (soJIA) were ana-lyzed. The diagnosis was made according to the
ILAR criteria. DNA was isolated using QlAamp Mini Kit (QIAGEN) according to the protocol provided. Our results didn’t reveal
any differences in prevalence of mutation in patients with soJlA, in patients with soJIA + macrophage activation syndrome and
in total population. Our results do not support the idea of protective role of the muta-tion CCR5delta32 against soJlA, which
conclusion can be explained also by probable association of soJIA with HLA-genotype or other factors of ethnicity. At the same
time, it can be considered as an additional evidence of expediency of soJIA being an original disease different from the rest of

JIA group of diseases.

Key words: system onset juvenile idiopathic arthritis; mutation; CCR5delta32; ethnicity.

Introduction. Juvenile idiopathic arthritis is not a
single disease, but a term that encompasses all forms of
arthritis that begin before the age of 16 years, persist for
more than 6 weeks, and are of unknown cause [10].

Different classification criteria have been used
to identify distinct clinical subsets.

There are 3 international classifications. The Ameri-
can College of Rheumatology (ACR) classification
uses the term of Juvenile Rheumatoid Arthritis (JRA).
The European League Against Rheumatism (EULAR)
prefers the term Juvenile Chronic Arthritis (JCA) for
such arthritides. The international committee under the
auspices of the World Health Organization and the In-
ternational League of Associations for Rheumatology
(ILAR) proposed the term Juvenile Idiopathic Arthritis
(JIA) (Table 1).

Classification of juvenile idiopathic arthritis

Juvenile idiopathic arthritis is the most common
chronic rheumatic disease in children and an impor-
tant cause of disability. The incidence rate of JIA is
2—-16 cases per 100000 children under 16 years old.
The mortality is 0.5-1% [10]. The prevalence of JIA
differs in different countries (Table 2).

Systemic arthritis is the most distinct category of JIA
and it is diagnosed in 10-20 % of all JIA patients. At on-
set, it is characterized by prominent systemic features,
such as fever, rash, and serositis, hepatosplenomegaly,
generalized lymphadenopathy. The mortality of dJIA
constitutes about 2/3 of the mortality associated with
JIA in general [11].

About 5-8 % of children with systemic juvenile idio-
pathic arthritis develop a life-threatening complication
known as macrophage activation syndrome. This syn-

Table 1

ACR
(American College of Rheumatology)

EULAR
(European League Against Rheumatism)

ILAR
(International League Against Rheumatism)

Juvenile rheumatoid arthritis (JRA)
Systemic JRA
Polyarticular JRA
Pauciarticular JRA

Juvenile chronic arthritis (JCA)
Systemic JCA
Polyarticular JCA, RF-negative
Juvenile rheumatoid arthritis, RF-positive
Pauciarticular JCA
Juvenile psoriatic arthritis
Juvenile ankylosing spondylitis

Juvenile idiopathic arthritis (JIA)
Systemic JIA
Polyarticular JIA, RF-positive
Polyarticular JIA, RF-negative
Oligoarticular JIA
Persistent
Extended
Psoriatic arthritis
Enthesis-related arthritis
Other arthritis
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Table 2
Prevalence and annual increase of rheumatoid arthritis in a population of different countries (Alamanos Y. et al., 2005) e
Population Prevalence (%) The annual increase (%)
U.S. in general 0.9-1.1 0.02-0.07
U.S. native 5.3-6.0 0.09-0.89
United Kingdom 0.8-1.10 0.02-0.04
Finland 0.8 0.03-0.04
Sweden 0.5-0.9
Norway 0.4-0.5 0.02-0.03
Netherlands 0.9 0.05
Denmark 0.9
Ireland 0.5
Spain 0.5
France 0.6 0.01
Italy 0.3
Greece 0.3-0.7 0.02
Bulgaria 0.9

drome is characterized by the sudden onset of sustained
fever, pancytopenia, hepatosplenomegaly, liver insuffi-
ciency, coagulopathy with hemorrhagic manifestations,
and neurological symptoms [12].

The etiology and pathogenesis of juvenile idiopathic
arthritis are still poorly understood but seem to include
both genetic and environmental components. More-
over, the heterogeneity of this disease implies that
different factors may contribute to the pathogenesis
and etiology in various JIA categories. Distinct asso-
ciations with both MHC or non-MHC genes have been
described in various subsets of juvenile idiopathic ar-
thritis, and many of these associations have been repro-
duced in different ethnic groups.

T cells play a major role in the pathogenesis of juve-
nile idiopathic arthritis. Synovitis in JIA is characterized
by the expansion of synovial tissue driven by infiltration
with immune cells including T cells, plasma cells, and
macrophages as well as proliferation of synoviocytes.
The migration of inflammatory cells to the synovial
membrane is driven by local production of chemokines
that selectively attract predominantly Thl-cells. These
T cells produce various cytokines including IL-2, IFN-y,
and TNF-B [1]. Chemokines control the movement of
lymphocytes by regulating cell motility and expression
of adhesion molecules [7].

Human CCR5 (CC chemokine receptor 5, CC
chemokine receptor type 5) is a protein encoded by the
gene CCRS5. CCRS receptor is a member of a subclass
of beta-chemokines, a family of integral membrane
proteins. The gene encoding CCRS5 is located on the
short arm of chromosome 3. The natural chemokine
ligands that bind to this receptor are CC chemokines,
such as CCL3 (macrophage inflammatory protein la),
CCL4 (macrophage inflammatory protein b), and CCL5

(regulator of growth, activation, secretion of T-cells).
CCR5delta32 is a deletion of 32 base pairs, that leads
to the decreased ability of the CCRS5 protein expressed
on T-lymphocytes and other immune cells to bind its li-
gands [2].

In 1997, researchers found that the homozygous de-
letion of 32 bp (bp — base pair) in the gene encoding
the chemokine receptor CCRS5 had a protective effect in
HIV infection. It has been shown that some forms of
HIV initially use CCRS as a receptor to enter and in-
fect host cells. The deletion in the CCRS gene leads to
the decreased ability of the HIV virus to enter T cells.
While in the heterozygous state this mutation greatly
reduces the likelihood of infection of cells with HIV,
the homozygocity leads to a complete protection from
HIV infection.

CCRS5 is a protein receptor that is coupled with the G
protein. CCRS protein is expressed primarily by T cells,
macrophages, dendritic cells and microglia cells [6]. It
promotes trafficking of T-helper 1 lymphocytes to the in-
flamed synovium, where they accumulate and produce
proinflammatory cytokines such as IL-2 and IFN-y. In
turn, this leads to the development of synovitis and joint
destruction. Several CCRS5 ligands including CCL3,
CCL4, and CCLS5, have been found in high concen-
trations in synovial fluid of patients with rheumatoid
arthritis suggesting that, the selective accumulation of
CCRS + T-cells in the synovial fluid is likely to occur in
response to the presence of these chemokines [§].

Consistent with this idea, it was noted that the num-
ber of CCRS5 on the cell surface determines the intensity
of T cell migration to the inflamed synovium and stimu-
lation of CCLS5. Indeed, the level of CCRS expression
can influence the proinflammatory effects of T cells in
the synovial fluid, facilitating the accumulation and in-
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crease their responsiveness to chemokines. It has been
suggested that the number of CCRS5 on the cell surface
may be a predictor of disease activity [2].

In 1998, it was suggested that the CCR5delta32 vari-
ant might act as a protective factor against the develop-
ment of rheumatoid arthritis (RA). Furthermore, Hinks
et al. have shown that the CCR5delta32 gene vari-
ant is also associated with protection from develo-
ping JIA[9].

The CCRS receptor takes part in the T1-response in
different autoimmune diseases, and therefore, the pres-
ence of the CCR5delta32 gene variant may influence
susceptibility to different diseases. The genetic stud-
ies, however, have been complicated by the fact that
the distribution of CCRS mutations in various popula-
tions has ethnic and racial differences [5]. This gene oc-
curs in 20 % of the White race. In the African-American
population, the frequency is up to 6%, 7% in the His-
panic group, and less than 1% in Asians. Deletions in
of CCRS5 have not been reported among West Afri-
cans, Thais, Japanese and Koreans. The frequency of
the CCR5delta32 variant in North Africa is 2% [14].
In Europe, the CCR5delta32 mutation in the heterozygous
state occurs with a frequency of 5-14% [11]. It is more
common in Northern Europe. In Central and West-
ern Europe, the average frequency is 10 %, while in the
southern countries, such as Portugal and Greece, the
frequency is 4-6 %. The highest frequency in the world
of CCR5delta32 variant was observed in coast-dwell-
ers (33%, of which 3% — in the homozygous state).
Among Russians and Ukrainians the frequency of this
mutation is about 21%. [14]. The uneven distribution
of CCR5delta32 in Europe appears to be associated
with climatic and geographical factors. Early studies of
Stephens et al. suggested that the CCR5delta32 variant
arose either because of genetic drift or appeared sud-
denly. It has been speculated that this allele was favored
by natural selection during the Black Plague of 1348,
but further research has revealed that the gene did not
protect against the Plague [1].

The predominance of CCRS-positive synovial
mononuclear cells in patients with various types of ar-
thritis suggests that CCRS plays an important role in
synovial inflammation. In children with juvenile idio-
pathic arthritis synovial T cells express higher levels
of CCRS. The association with the CCR5delta32 vari-
ant was investigated in rheumatoid arthritis in adults
with conflicting results. Homozygous for CCR5del-
ta32 leads to the lack of expression of CCRS5 on the cell
surface. This allele was found to be associated with pro-
tection against rheumatoid arthritis in adults. In 2006,
Prahalad S. with colleagues tested the hypothesis that
genetic variations in CCRS were associated with sus-
ceptibility to JIA. The results showed that two variants

(CCR5-1835T and CCR5delta3?2) of the gene encoding
CCRS5 were associated with juvenile idiopathic arthri-
tis, especially in children with disease onset before the
age of 6 years. The frequency CCR5delta32 was signifi-
cantly lower in probands with early-onset juvenile idio-
pathic arthritis suggesting a protective effect [9].

The aim of the study performed by Lindner E. et
al. (2007) was to assess whether the polymorphism of
CCR5delta32 was associated with rheumatoid arthri-
tis and juvenile idiopathic arthritis in the Norwegian
population. About 853 patients with rheumatoid arthri-
tis, 524 patients with juvenile idiopathic arthritis and
658 controls were geno typed for the CCR5delta32 poly-
morphism. The frequency of CCR5delta32 allele was
11.5% in controls, 10.4% in patients with rheumatoid
arthritis, and 9.7% in patients with juvenile idiopathic
arthritis. These results did not show a relationship be-
tween CCR5delta32 variant and either rheumatoid ar-
thritis or juvenile idiopathic arthritis in the Norwegian
population [4].

Scheibel I. et al. (2008) studied the association be-
tween CCR5delta32 polymorphism and juvenile idio-
pathic arthritis, theumatoid arthritis patients in patients
from Brazil. This study included 203 patients with rheu-
matoid arthritis, 101 patients with juvenile idiopathic
arthritis and 104 healthy controls. The Delta32 allele
frequency was higher in patients with juvenile idiopath-
ic arthritis (9.4%) as compared with controls (3.8 %)
and patients with rheumatoid arthritis (3.2 %). Among
patients with juvenile idiopathic arthritis, CCR5del-
ta32 allele was observed in 4.1 % of patients with oli-
goarthritis, in 11.2 % of patients with polyarthritis (9.5 %
in RF-negative and 33.3 %- in RF-positive), and in 25 %
with systemic juvenile idiopathic arthritis. The results
of this study suggest that at least in some types of ju-
venile idiopathic arthritis, in contrast with rheumatoid
arthritis, CCR5delta32 not only does not have a protec-
tive effect, but may be a factor associated with more
severe disease [13].

Given the conflicting results of the CCR5delta3?2 as-
sociation studies in juvenile idiopathic arthritis published
to date (i.e. protective role of CCR5delta32 in in one
study [9], neutral effect in another [4], and a risk factor in
the third study) [13]), Hinks et al. (2010) studied the re-
lationship between the presence of the CCR5delta32
variant and juvenile idiopathic arthritis in the British
population. CCR5delta32 was typed in 1054 patients
with juvenile idiopathic arthritis and 3129 healthy con-
trols. CCR5delta32 was significantly associated with
protection against the development of juvenile idio-
pathic arthritis in the UK population. Interestingly, the
most pronounced protective effect was observed in the
group of RF-positive polyarthritis group, although no
significant differences were observed between the sub-
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Fig. 1. Gel documentation of the results of PCR with primers

types. Meta-analysis of previously published studies
had confirmed the protective CCR5delta32 connection
with JIA. The CCR5delta32 may influence the number
of CCRS5 receptors expressed on the surface of T cells,
and, in turn, the level of CCRS expression can influ-
ence the migration of inflammatory cells to the synovial
membrane, and thus can have an impact on the suscep-
tibility to juvenile idiopathic arthritis [3].

The aim of our study was to evaluate the protective
role of CCR5delta32 mutation in groups of children of
other ethnic origin suffering from systemic juvenile id-
iopathic arthritis (sJIA).

MATERIALS AND METHODS

We analyzed 234 DNA samples obtained from
patients with systemic JIA. 210 DNA samples were
provided for this study by the tertiary Pediatric Rheu-
matology Center at the Cincinnati Children's Hospital
Medical Center (Ohio, USA). Of 234 patients in this
cohort, 175 were Caucasian American, 20 — Hispanic
or Latino, 12 — African American, 1 — American In-
dian, 1 — Asian, and 1 — multi-racial. Additional
24 samples in the form of blood dried on filter paper

Results of own researches

were collected in Clinic of Pediatrics Ne 3 at the St.
Petersburg Pediatric Medical Academy. DNA was iso-
lated using a QIAamp Mini Kit (QIAGEN) in accor-
dance with the manufacturer’s instructions. The diag-
nosis was established according to the ILAR criteria; all
patients were informed and consented to participate in
the study. Of 259 SJIA patients included in this study,
in 25 patients the course of SJIA was complicated by
macrophage activation syndrome.

The CCRS delta32 deletion was identified using
the polymerase chain reaction (PCR) with the follow-
ing primers: CCR5-D32-F: 5 "CTTCATTACACCTG-
CAGTC3', CCR5-D32-R: 5 'TGAAGATAAGCCT-
CACAGCC3'. The PCR reaction was performed under
the following conditions: 95°-5’x1; 95°-15” — 55°-15”
— 72°-60x40; 72°-10’x1 — 4° — o0, and the products
of the reaction were separated in 2 % agarose gel within
1.5 hours. The gel documentation was read using a Gel
Doc XR Plus (Bio-Rad, USA) (Figure 1).

To statistical analysis of the obtained data included
methods of statistical description, as well as methods
of verification of statistical hypotheses. The results are
presented in Table 3.

In this study, the frequency of heterozygous forms
of CCR5delta32 in patients with systemic juvenile idio-
pathic arthritis was 16 %. At the same time, the mutation
CCR5delta32 was not found among Hispanics, or Afri-
can Americans, most likely due to the small number of
patients (20 and 12, respectively) and a low prevalence
of this mutation in these ethnic groups. Among the Cau-
casian American patients of the European origin, the
prevalence of heterozygotes for the CCR5 delta32 was
16 %, while in patients from Russia it was 21 %. The
prevalence of heterozygotes CCRSdelta32 among
SJIA patients with MAS history was 17 %. No patients
with homozygous deletions of the chemokine receptor

Table 3

. CCR5/ CCR5/ CCR5delta32/
Total of patients CCRS CCR5delta32 CCR5delta32
Caucasian American 175 147 28 0
Russian 24 19 5 0
Hispanic or
. 20 20 0 0
Latino
Afrlc.an 12 12 0 0
American
Amer.lcan 1 1 0 0
Indian
Asian 1 1 0 0
Multiracial 1 1 0 0
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CCRS gene (CCR5delta32/CCR5delta32) were identi-
fied in this study.

CONCLUSIONS

It has been suggested that the varying frequencies of
certain of MHC alleles and the CCR5delta32 variant in
different ethnic groups is one of the reasons for un-
equal incidence of juvenile idiopathic arthritis in differ-
ent populations. However, the published data on the ef-
fect of deletions in the chemokine receptor CCRS gene
on susceptibility to JIA are quite contradictory.

Results of our study showed no differences between
the frequency of the CCRS5delta32 variant in patients
with the systemic form of JIA (including patients with
or without MAS) and in the general population.

Our results do not support the idea that the CCR5del-
ta32 variant may have a protective effect on the suscepti-
bility to sJIA. The lack of association between SJIA and
the CCR5delta32 variant that may dampen the IFN-in-
duced Thl responses, is also consistent with the idea that
the role of Thl cells in this type of arthritis may be lim-
ited [15]. This specific problem requires further study.
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FT'MMNOTE3A O MPOTEKTUBHOM PONIU
MYTAUWUU CCR5DELTA32 NPU IOBEHNJIbHOM
MOANOMNATUYECKOM APTPUTE:

MUN® UJIN PEAJIBHOCTb?

®edoposa E.B., Ezopos A. C., AMmocosa T, Aspycux C. /1,
CaHmumos A.B., Kocmuk M.M., lybko M. ®., KanawHukosa O.B.,
Macanosa B.B., /luxa4esa T.C., CHezupesa J1.C., [pom A.A.,
Hexati C., YacHbik B.T.

¢ Resume. lNpennonaraeTcs, 4YTo HEOAMHAKOBAN PaCcNpocTpa-
HEHHOCTb B Pa3/IMYHbIX 3THUYecKux rpynnax HLA-reHotuna
n myTtaumn CCR5delta32, npuBoasweln Kk HapylweHU aare-
3MBHbIX CBOMCTB Kogupyemoro 6enka CCR5, asnsieTcs onHoM
M3 MPUYMH HEOLMHAKOBOM PacMpOCTPAHEHHOCTHU KOBEHUIBHOTO
peBMaTOMAHOrO apTpuTa B pasfuyHbix nonynaumax. MNpea-
nocbikamMm Kk ToMy, 4to mMytaums CCR5delta32 moxeT umeTb
3HauyeHWe B OnpeneneHun NoABEPXKEHHOCTU K 3TOMY 3abone-
BaHUI0, IBUNNCb HAbNOAeHMS, MOKa3aBLLMe, YTO AefIeLMOHHbIN
nonumopdusm CCR5 kpome 3THMYecKoW cneunduyHocTn 06-
Hapy>XMBaeT TakXe MonynsuMoHHoe u reorpapuyeckoe pas-
Hoob6pa3ue. Ho coobueHns o ponu aeneummn reHa XeMOoKUHO-
Boro peuentopa CCR5 B BocnpuumumeocTn K FOMA noctaTouHo
npoTMBOpeUnBbl. bbino NnpoaHanusmposaHo 234 obpasua AHK

& [NEANATP

TOMV Ne4 2014

ISSN 2079-7850



58

OPUTUHANIbHBIE CTATbYU

NauMeHTOB ¢ cucTeMHbiMu popmamu KOUA. InarHos 6bii ycTa-
HOBNEeH B cooTBeTCcTBUM C Kputepusimm ILAR. JHK 6bina Bbi-
feneHa c ucnonb3zoanmem QlAamp Mini Kit (QIAGEN) B co-
OTBETCTBMM C MpuAaraeMbiM NPOTOKOAOM. Halwm pesynbrathbl
He BbISIBUN Pa3nyns B HAMUUU MYTaLMK Y NALUEHTOB C CU-
cteMHbIM HOUMA, y naumenToB ¢ cuctemHbiM KOMA, ocnoxHeH-
HbIM CMHAPOMOM MakpodaranbHO akTUBALMK, U B NONYNSLUN
B LenoM. Hawu pe3ynbratbl He MO3BONSKOT CYMTATb A0KA3aH-
HOM NpoTeKTUBHYt ponb MyTauun CCR5delta32 oTHocMTenbHO

¢ lHpopMauns 06 aBTopax

¢ HOPA, yto MoxeT 6bITb 06yCIOBNIEHO BO3MOXHOM B3aUMOCBS-
3bt0 ¢ HLA-reHoTMnoM nnbo ¢ npounMu hakTopamu, acCoummn-
POBaHHbIMU C 3THMYECKOM NPUHALNEXHOCTbIO. BMecTe ¢ Tem,
3TO MOXET BbITb pacLeHeHo, Kak AOMOJHUTENbHOE CBUAETEb-
CTBO LenecoobpasHoOCTH BblaeneHus cuctemHoro KOPA B kave-
CTBE CaMOCTOATE/IbHOr0 3abosieBaHus.

¢ Key words: CMCTEMHbIM KOBEHWNbHBIN MAMONATUYECKUIA aPTPUT;
myTaumm; CCR5delta32; STHUYHOCTb.
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OUTCOMES OF TREATMENT OF JUVENILE IDIOPATHIC ARTHRITIS RELATED UVEITIS

WITH TNF-ALPHA INHIBITORS
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Resume. The aim of the study was to evaluate the efficacy of two anti-TNF-alpha biological agents: Adalimumab (humanized
monoclonal anti-TNF-alpha antibody) and Infliximab (chimeric monoclonal antibody that binds both circulating and
membrane-bound TNF-alpha receptors) in treatment of Juvenile Idiopathic Arthritis related uveitis. 37 children (73 % girls)
with uveitis associated with aggressive forms of JIA who failed Methotrexate and topical treatment; Methotrexate and other
immunosuppressive agents and systemic corticosteroids were included in the study. The age of patients at the beginning
of biological therapies ranged 5-17 years. In ADA group the remission was observed in 61 % of cases, in 18 % we saw the
reduction of flare-ups and in 14 % of children we registered exacerbation of the disease which was caused in most cases by
discontinuation of non-biological drug. In INF group we observed remission in 78 % of the cases, no improvement in 22 %.
The speed of remission in JIA associated uveitis treated with ADA and INF depended on the severity of uveitis, the time between
the beginning of the disease and administration of immunosuppressive therapy. Early administration of anti-TNF-alpha agents,
when there is no results from standard immunosuppressive therapy, allowed us to achieve remission in a shorter period of time
and also allowed as to decrease the severity of complications of uveitis, as well as reduce the side effects of immunosuppressive
therapy, especially of corticosteroids. This study needs to be continued to enroll more patients and to increase the follow-up

time to evaluate the long-term efficacy and safety of anti-TNF-alpha agents in JIA associated uveitis.

Key words: uveitis; juvenile idiopathic arthritis; inhibitors of TNF-a.

INTRODUCTION

As it is known uveitis is the inflammation of the
uvea by definition, but for a rather long time the term
“uveitis” was used to identify inflammation in any
part of the eye (retinitis, chorioretinitis, scleritis, epis-
cleritis) [1]. According to some authors [12] one of the
most common causes of uveitis in childhood is Juve-
nile Idiopathic Arthritis (JIA). The incidence of eye in-
volvement in JIA can be as high as 10-20% [3, 10, 11].
Oligoarthritis which contributes to 40-60% of all JIA
cases is the most common pathology type associated
with uveitis. Oligoarthritis is known to be more com-
mon among girls (ratio M:F=1:5) with the most
common age of manifestation being around 2 years of
age [6]. The second peak of the disease manifestation is
during the puberty [7]. Young girls (<4 years of age)
with oligoarthritis and antinuclear antibodies (ANA+)
are at highest risk of developing chronic asymptomatic,
nongranulomatous anterior uveitis. Patients with JIA
associated uveitis are usually asymptomatic at early
stages. In 20-30% of cases uveitis may occur a few
years before joint manifestation. As the result of those
two factors we often see the delay in the treatment or
not adequate treatment [4]. As the sequela of this chain
30-40% of cases develop irreversible sight-threatening
complications [5, 13, 16]. As the result of poor control
of inflammation during the beginning of the disease,

the complex surgical intervention is necessary to re-
store sight in older age [2, 8]. On the other hand early
and aggressive treatment of JIA associated uveitis can
help better control inflammation and can help to elimi-
nate inflammation before development of irreversible
ophthalmic pathology [9, 14, 15].

The goal of the study was to evaluate the efficacy
of two anti-TNF-alpha biological agents: Adalimumab
(ADA, humanized monoclonal anti-TNF-alpha anti-
body) and Infliximab (INF, chimeric monoclonal anti-
body that binds both circulating and membrane-bound
TNF-alpha receptors) in the treatment of Juvenile idio-
pathic

MATERIALS AND METHODS

Thirty-seven children (73 % of them girls) with ag-
gressive forms of JIA with uveitis who failed Metho-
trexate and other immunosuppressive agents including
systemic corticosteroids were enrolled in the study.
In 8 children uveitis was in remission at the begin-
ning of anti-TNF-alpha treatment, in others previous
programs of systemic and topical treatment were in-
effective. The age of the patients at the beginning of
anti-TNF-alpha treatment ranged from 5 to 17 years.
All patients were divided into two groups: one group
(28 patients) was receiving ADA, and the other group
(9 patients) was receiving INF. ADA was prescribed at
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Table 1
Frequency of JIA subtypes in groups (P>0.30)
Type of arthritis ADA (n=28) INF (n=9)
Oligoarticular, n (%) 20 (71.4) 5 (55.5)
Polyarticular, n (%) 7 (25.0) 4 (44.5)
Psoriatic arthritis, n (%) 1(3.6) 0 (0.0)

the dose of 40mg sq every 2 weeks. INF was used in-
travenously 5-6 mg/kg at week 0—2-6 and after it every
8 weeks. Duration of treatment was 3—48 months. In the
first group (ADA) there were 67.9 % of girls in the sec-
ond group (INF) — 88.9% (p=0.39). The difference in
number of subtypes of JIA between groups was not sig-
nificant (tab. 1).

Both biological anti-TNF-alpha medications were
used in combination with other therapy. The frequency
of administration of non-biologics was the same in both
groups (tab. 2).

The efficacy of treatment was assessed by reduction
of flare-ups and by the reduction of activity of uveitis.

RESULTS

In ADA group the remission was observed in 61 %
of cases, reduction of number of flare-ups was regis-
tered in 18 % and in 14 % of children we saw worsening
of the disease which was caused in most of the cases by
discontinuation of non-biological drug. In 3,5 % of cas-
es after 29 months of treatment we needed to increase
the dose or frequency of administration of the drug to
achieve remission of arthritis and uveitis. In 3,5 % treat-
ment of JIA associated uveitis with ADA was ineffec-
tive.

In INF group we observed remission in 78 % of the
cases, no improvement in 22 % of cases.

In the ADA group the average follow up period was
10 months (range 3—48 months). Six patients were treat-
ed with biologics prior to enrollment in the study: one
child received INF and Abatacept, one child received
Abatacept and three children were treated with INF
alone. One child was on Etanercept. The treatment
was ceased in all 6 children due to absence of efficacy.
The child who was on Etanercept for arthritis developed
the first episode of uveitis.

Six patients in ADA group had remission of uveitis
at the beginning of anti-TNF-aplha treatment. During
the 6 month period of follow-up we didn’t register any
flare-ups of uveitis in these patients.

The length of uveitis in ADA group ranged from
9 months to 10 years before starting ADA. Twenty two
of 28 children in the ADA group had a clinical picture
of iridocyclitis, 5 patients had a clinical picture of panu-
veitis, and one had a peripheral uveitis. Twenty one chil-
dren had bilateral involvement and only 7 had unilateral
uveitis. After administration of ADA 17 patients had a
complete remission, 5 patients decreased the frequency
of flare-ups, 3 had recurrence of uveitis after Metho-
trexate was abandoned. One patient had a flare-up of
uveitis after ADA was ceased due to mononucleosis. In
one patient after 29 months of treatment due to ongoing
flare-ups the dose was increased to 80 mg for 4 months
without any improvement, but after the increasing of
frequency of drug injection to Qweek for 4 months a re-
mission was achieved in 2 weeks and after 4 months
of this treatment we were able to return to the regular
protocol. In one patient we didn’t achieve any improve-
ment of chronic uveitis and arthritis. Therefore, ADA
was ceased after 6 months and the child was switched
to another drug.

Depending on the severity, we observed remission
of uveitis in 0.5—4 months from the starting injection of
ADA. After we added ADA topical Prednisone was ta-
pered within 1.5-3 months and none of the patients re-
quired regional injections of steroids. Topical NSAIDs
were stopped within 8 months after initiation of treat-
ment with ADA.

Therapy with ADA gave us the chance to cease non-
biological immunosuppressive agents, which was im-
portant especially in children who were receiving si-
multaneously 2 non-biological agents. Cyclosporine A
was ceased in 3 cases: on week 2, month 5 and month
39 after starting ADA. No exacerbations of uveitis were
revealed after cessation till the end of follow-up period.

In ADA group 17 patients achieved a stable remis-
sion of arthritis, 7 children with severe arthritis had im-
provement and 2 children had flare-ups of arthritis after
Methotrexate had been ceased and 1 patient had ongo-
ing exacerbation of arthritis.

Table 2
Frequency of non-biologics used in combination with biologics in groups (P>0.70)
Non biologics ADA (28) INF (n=9)
Methotrexate 21 (75.0) 7(77.8)
Leflunomide 1(3.6) 0 (0.0)
Methotrexate and Cyclosporine A 6(21.4) 2(22.2)
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In 9 patients enrolled in the INF group the average
follow up time was 12 months (range3—24 months).

Duration of uveitis before the beginning of treatment
with INF was 9—14 years. Iridocyclitis was revealed in
66.6% of children of INF group, 33.3% of them had
panuveitis. Bilateral involvement was obvious in 66.7 %
of cases. The range of severity of the disease was the
same as in the ADA group.

In INF group we saw the remission in 78 % of the
cases. In one patient treatment was declared ineffi-
cient due to ongoing arthritis after 6 months of therapy.
Two patients had active chronic uveitis and arthritis and
we were to switch to ADA. Two children started INF
while uveitis was in remission and stayed in remis-
sion for 6 months while they were under our care. Four
patients had a total remission of arthritis, 2 — arthri-
tis improvement, 2 had reactivation of arthritis after
Methotrexate was discontinued and 1 had exacerbation
of arthritis despite the therapy.

DISCUSSION/CONCLUSIONS

Our experience shows that switching to ADA in
therapies of JIA associated uveitis in cases when the
disease is resistant to treatment with common com-
bination of different immunosuppressive agents, was
effective in most cases. In 27 of 28 children of ADA
group we registered improvement, remission or ongo-
ing remission of uveitis. Of 9 children with JIA-asso-
ciated uveitis in whom previous standard immunosup-
pressive therapies with different agents had no effect
and which were enrolled in the INF group, switching
to treatment with INF caused improvement in 7 cases.
We did not see any major difference in the efficacy
of treatment of JIA-associated uveitis in children with
ADA or INF.

Our experience in ADA treatment of uveitis shows
good result in control of uveitis independent from the
severity of the disease and despite it was used as a first-,
second- or third-line agent among the biologics. We ob-
served improvement of uveitis in 5 children who failed
treatment with INF and Abatacept prior to administra-
tion of ADA.

The speed of remission in patients with JIA asso-
ciated uveitis treated with ADA and INF depends on
the severity of uveitis, the time between the beginning
of the disease and administration of immunosuppres-
sive therapy. Early administration of anti-TNF-alpha
agents, when we don’t see positive results of the stan-
dard immunosuppressive therapies, allow us to achieve
remission in a shorter period of time and also allow as
to decrease the rate and the severity of complications
of uveitis, as well as reduce the side effects of immu-
nosuppressive therapy, especially of corticosteroids.
This study needs to be continued to enroll more patients

and to increase the follow-up time to evaluate the long-
term efficacy and safety of anti-TNF-alpha agents in
JIA associated uveitis.
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PE3YJIbTATblI IEHEHUA YBEUTA,
ACCOLMUNPOBAHHOTO C HBEHUJIbHbIM
UWONOMNMATUYECKUM APTPUTOM,
UHTUMBUTOPAMU DHO-AJIbDA

laiioap E.B., Kocmuk M. M., CHezaupesa /1.C., [ly6ko M. @.,
Macanosa B.B., Cepozodckas E. /., Mayuesckas A.C.,
XaliHec A.

¢ Resume. lNpoaHanunsnposaHa 3pHeKTUBHOCTb NPUMEHEHMS
reHHO-UHXeHepHoW 6uonoruyeckon tepanum (TMBT) aByma
npenapaTtamu, 610KMpyOWUMU GaKTOP HEKPO3a onyxonen-a
(PHOq), — apanumymab (AOA) u uHbauk-cumab (MHD) y
fneTen, CTpajaloWmMX YBEUTOM, aCCOLMMPOBAHHBLIM C iOBe-
HUNbHBIM MAnonaTuyeckum aptputom (IOUA), pesncTeHTHbIM
K KOMOWMHWMPOBAHHOM Tepanuu MeTOTPeKCaToM C Tomnu4e-
CKMM CTepouaamu, a Takke K KOMOBMHAUMKM MeToTpekcaTa C
LpyrumMn Hebuonormyeckumm 6onesHb-moandUUMpyoWUMm
npotMeBopeBMaTuyeckummn npenapatamu (BMMM) n cuctem-
HbIMKU KOpTUKOCTepouaamu. B uccnepgoBaHue BKIOYEHO
37 petewt (73 % pesouku). Bo3zpact nauneHToB coctaBun ot
5 po 17 net Ha MoMeHT Havana MBT. Mpu npumeHennn AA
CTOMKas peMuccus yseuta Hactynuna B 61 % cnyvaes, B 18 %
CHM3MMACb YacToTa peumavBoB, ¥ 14 % peteit 3apeructpu-
poBaHbl 060CTpeHus 3aboneBaHus, KOTOpble, Kak NpaBuio,
OblIM CBA3aHbl C OTMEHOM CONYTCTBYHOLWEN LUTOCTAaTUYECKOM
Tepanuu. Ha tepanun UH® y 78 % neteit 3aperucrpmpo-
BaHa CTOMKas pemuccus, y 22 % peteit neyeHune okasanochb
HeapdekTUBHbIM. CPOKM HACTYNNEHUS PEMUCCUM YBEWUTA Ha
doHe Tepanum ALA, MH® 3aBUCAT OT TAKECTU NOpPaKeHUs
rnas, CpoOKOB Ha3HAaYeHWs MMMYHOCYMpPeCCUMBHOM Tepanuu.
PaHHee HasHauyeHune Tepanun TUBT npu otcytceBumn sddekTa
OT CTaHAAPTHOM Tepanuu Hebuonornyeckumu BMIM nosso-
nseT LOCTUYb peMUccun B bonee KOPOTKME CPOKM, a TakxKe
YMEHbLWMWTb YaCTOTy U CTEMEHb BbIPAXXEHHOCTU OC/IOXHEHUN,
06YyC/NIOBIEHHbIX KaK CaMWM BOCMAAUTENbHbIM MPOLLECCOM,
Tak M N060YHbIMK 3P eKkTaMu NeKapCTBEHHbIX NpenapaTos, B
4acTHOCTU KOpPTMKOCTEPOUAOB. [laHHOe uccnenoBaHue Tpeby-
€T NPOAOJIKEHUS B YACTU YBENIMUEHUS YNCIIEHHOCTU BbIBOPKYM
M MPOAOMKMTENbHOCTU Mepuoaa HabNAeHUN ONS OLEHKM
[ONTOCPOYHOM 3 PeKTUBHOCTM M Be30macHOCTM NpuMeHe-
Hug 6nokatopoB ®HO-a B Tepanun HOMA-accounmpoBaHHbIX
YBEUTOB.

¢ Key words: yBeuT; HOBEHUNbHbIA WMAMONATUYECKUIA ApTPMUT;
6nokaTopbl hakTopa HeKpo3a onyxonew-anbda.
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PREVALENCE OF THE CCR5 DELTA32 MUTATION IN THE TUNDRA

NENETS OF YAMAL
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Resume. CCR5 delta 32 is a genetic variant of CCR5 — deletion mutation of a gene that has a specific impact on the adhesive
function of T cells. It is believed that this mutation arose approximately two and a half thousand years ago and eventually
spread in Europe. It has been hypothesized that this allele was favored by natural selection during the Black Death. In the
heterozygotes, this mutation strongly reduces the chance of HIV infection In the homozygotes, it completely protects against
HIV infection. CCR5 delta32 mutation in the heterozygous state occurs in Europe with a frequency of 5-14 %. The incidence of
CCRS5 delta32 outside of Europe is very low, and in many non-European ethnic groups it is completely absent. The prevalence
of this mutation in the population of the Nenets has not previously investigated. It was assumed to have a lower frequency
than in Europeans. We carried out an investigation with 54 blood samples of Nenets living in Yamalo-Nenets Autonomous
District. DNA was extracted with was QlAamp DNA Mini Kit (QIAGEN) according to the manufacturer protocol. To identify the
CCR5 delta32 deletion polymerase chain reaction was conducted using primers: CCR5-D32-F: 5°CTTCATTACACCTGCAGTC3’,
CCR5-D32-R: 5" TGAAGATAAGCCTCACAGCC3" under the following conditions: 95°-5'x1; 95°-15"— 55°-15"—72°-60"x40; 72°-
10’x1 — 4" -0, Products of the reaction were separated in 2 % aga-rose gel for 1.5 hours. Gel documentation was performed
using a Gel Doc XR Plus (Bio-Rad, USA). The prevalence of CCR5 delta32 mutation in Nenets was found to be 9.3 %. This was a
higher than expected frequency, and it corresponds to the average prevalence of CCR5 delta32 mutation in Europe. Our finding

suggests possible European origin of the Nenets.

Key words: CCR5 delta32; Nenets; ethnic groups.

INTRODUCTION

CCRS5 delta 32 is agenetic variant of CCRS5 re-
ceptor with 32 nucleotides deletion that affects its li-
gands binding. CCRS5 is recognized as a number of
cytokines including RANTES, MIP-1a and MIP-1p.
These cytokines are expressed by immune cells, includ-
ing NK-cells, T-lymphocytes, macrophages, and play
a crucial role in the migration and activation of im-
mune cells. Thus, any change in the sequence of the
CCRS gene or its expression can be associated with a
dysfunction of the immune system and the development
of autoimmune diseases [3]. CCR5 delta 32 mutation
reduces number of CCRS receptors on the surface of
T lymphocytes. The CCRS expression levels influence
migration of inflammatory cells into the synovium and,
as a result, the susceptibility to juvenile idiopathic ar-
thritis [4]. In the heterozygotes this mutation signifi-
cantly reduces HIV infection and in the homozygots it
fully protects against HIV infection [12]. Meta-analysis
data indicated that CCRS5 delta32 polymorphism might
act as a protective factor in type 1 diabetes develop-
ment, and as a risk factor for Kawasaki disease and Be-
hcet's disease [5, 10].

Coalescence theory analysis of modern haplotype
genealogy placed the origin of the CCRS5 delta32—con-
taining ancestral haplotype at about 700 years ago, with
an estimated range of 2751875 years [11] in one study
and 700-3500 years ago in the other study [8], and even-
tually spread to Europe. Analysis of all available data

on CCRS5 delta32 frequencies in the Old World allowed
for construction of a geographical gene map to analyze
possible correlations between allele frequencies and
eight climatic-geographic parameters [6]. A strong posi-
tive correlation was found between the allele frequency
and latitude, a strong negative correlation with annual
radiation balance, and a weaker negative correlation
with longitude. Exclusion of latitude reduced the nega-
tive correlation between the allele frequency and annual
radiation balance, but it still remained large and signifi-
cant. The existence of correlations between the cline
of CCRS5 delta32 frequencies and climatic-geographic
parameters suggest for an effect of either natural envi-
ronmental factors or large-scale population movements
on the distribution of this allele [6].

Distribution of CCR5 gene mutations in populations
has distinct ethnic and racial features. The geographic
cline of CCRS delta32 frequencies and its recent
emergence are consistent with a historic strong
selective event such as an epidemic of a pathogen
similar to HIV-1 that utilizes CCRS therefore driving its
frequency upward in ancestral Caucasian populations
(Table 1) [11].

Frequency of CCRS5 delta 32 allele in 16 European
populations was found to form a gradient from north to
south with the highest frequency of the allele in Denmark
and lowest in Corsica [7]. Prevalence of CCRS5 delta
32 outside of Europe is extremely low and in many non-
European ethnic groups it is completely absent [9].
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Table 1
Frequency of the CCR5 delta32 allele in populations, ranked in descending order of delta 32 frequency
Ethnic Group No. of Individuals Allele Frequency SD
Swedish 131 0.137 0.021
Russian 50 0.136 0.034
Estonian 158 0.133 0.019
Polish 30 0.133 0.044
Slovakian 30 0.133 0.044
Tatar 50 0.120 0.032
Australian 395 0.118 0.011
British 422 0.117 0.011
Irish 31 0.113 0.040
German 208 0.108 0.015
Czech 161 0.102 0.017
Spanish 56 0.098 0.028
Ashkenazi 503 0.097 0.009
Finn 195 0.091 0.015
French 230 0.089 0.013
Austrian 36 0.089 0.033
Danish 24 0.083 0.040
Albanian 73 0.082 0.023
Slovenian 110 0.077 0.018
Turkish 40 0.063 0.027
Italian 172 0.055 0.012
Azerbaijani 40 0.050 0.024
Bulgarian 29 0.045 0.027
Greek 160 0.044 0.011
Uzbek 29 0.034 0.024
Bulgarian Gypsy 47 0.032 0.018
Kazakh 50 0.030 0.017
Mexican 42 0.024 0.017
Uigur 45 0.022 0.016
Tuvinian 50 0.020 0.014
Georgian 50 0.00 0.00
Lebanese 51 0.00 0.00
Saudi 100 0.00 0.00
Cheyenne 100 0.00 0.00
Pima Indian 78 0.00 0.00
Pueblo Indian 100 0.00 0.00
Korean 50 0.00 0.00
Chinese 40 0.00 0.00

Distribution of allele frequencies of CCRS5 delta
32 in Russia shows clinal variability from the north to
the southeast, with the highest frequency in Pomors
(Figure 1) [1]. Deletion of 32 base pairs of the C—C
chemokine receptor type 5 was not detected in Yakut [2].
The prevalence of the CCR 5 delta 32 mutations in other
ethnic groups of the Far North of Russia has not been
previously determined.

OBJECTIVE

To determine the prevalence of the CCRS delta
32 mutation in the population of the Nenets. Based
on the previously conducted studies, prevalence of
CCRS delta 32 mutation was expected to be significant-
ly lower than in Europeans populations.

Fig. 1. Decreasing prevalence of CCR5-delta32 mutation in Rus-
sian population [1]. Sign “Seyaka” indicates the position of
sampling of material
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MATERIALS AND METHODS

The materials for the study were 54 blood samples
(dried on filter paper) of Tundra Nenets children liv-
ing in boarding Seyaha village, Yamal-Nenets Autono-
mous District.

DNA was isolated using QIAamp Mini Kit
(QIAGEN) according to the attached protocol.
To identify deletions CCRS5 delta32 used polymerase
chain reaction with the flanking primers: CCR5-D32-F:
5"CTTCATTACACCTGCAGTC3", CCR5-D32-R:
5"TGAAGATAAGCCTCACAGCC3" under the
following conditions 95°-5'x1; [95°-15»—55°-15»—72°-
60»]x40; 72°-10'x1—4°-00; products of the reaction
were separated on 2% agarose gels for 1.5 hours; gel
documentation was carried out using a Gel Doc XR
Plus (Bio-Rad). As a result of PCR amplification are
produced two fragments 196 bp — wild type and
164 bp — delta32 mutation (Figure 2).

RESULTS

CCRS5 delta 32 mutation in heterozygous form was
detected in 5 children, and homozygous mutations were
not found at all. Therefore we found the prevalence of
heterozygous form of CCRS5 delta 32 mutation in Nenets
population to be 9.3 %.

DISCUSSION/CONCLUSION

Prevalence of CCRS delta32 mutation was expected
to be significantly lower than among Europeans. How-
ever, the prevalence of the studied allele among Nenets
living in the Yamal-Nenets Autonomous District, was
close to the average prevalence among Europeans.

Nenets belong to the so-called “Samoyed” people
(corrupted self-reference Saamoa) which is the same as
Saami (formerly Lapps or Lapons) in Finland (Suomi —
the Finnish name for Finland), or transliterated into
English Samodi.

Saamoa speak the Samoyedic language which is a
branch of the Uralic language family and it is known
they moved from farther south in Siberia to the north-
ernmost part of what later became Russia before the
12th century [12].

Ty 196bp
b Lol bl Ll ety
. -

Fig. 2. Results of gel documentation of PCR

It is known that the allele CCRS delta32 is rare in
African, Asian, Middle Eastern, and American Indian
populations, suggesting its recent origin [11]. It is as-
sumed that high frequency of CCRS delta32 mutation in
Europe is a results of strong selection from bubonic
plague (11). This hypothesis is popular in population
genetic and medical literature, though quantitative as-
sessment is absent. Three lines of evidence (predictions
from a population genetic model, the geographical dis-
tribution of the allele, and the clinical effect of the dele-
tion) indicate that the smallpox Variola major virus is a
more likely candidate [13].

It is known that the population of people living in
the northernmost part of Siberia declined tremendously
after several outbreaks of smallpox [14], though little is
known about the outbreaks of plague [14].

Our results support the hypothesis that the high fre-
quency of the variant of this allele in European and in
Yamal populations arose through strong selection from
rather smallpox than from plague.
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PACMPOCTPAHEHHOCTb MYTALUUU CCR5 DELTA32
CPEAMN TYHAPOBbIX HEHLLEB IMAJIA

Ammocosa T, Ezopos A. C., ®edoposa E. B., Aepycur C. /1,
CaHmumos A. B., Hexati C.

¢ Resume. CCR5 delta32 — reHetuueckuit BapmaHT CCRS,
npeacTaensowmnin cobon peneumto 32 nap OCHOBAHWM, KO-
TOpPbIA NPUBOAMT K HAPYLWEHWMIO aAre3nBHbIX CBOMCTB KOAM-
pyemoro eto 6enka CCR5 T-knetok. [Mpeanonaraetcs, 4to 3Ta
MyTauMus BO3HMKNA NMPUMEPHO ABE C MONOBUHOM ThiCAYM NeT
Ha3aj v co BpeMeHeM pacnpoctpaHunack B EBpone. B rete-
PO3UrOTHOM COCTOSIHMM 3Ta MyTaLMS CUAbHO YMEHbLUAET LAHC
UHOUUMPOBaAHUS kneTkn BNY, B roMO3UIroTHOM, NO-BUAMMOMY,
NpUMBOAUT K MOMHOM HEBO3MOXHOCTM MHbMUMpoBaHua BUY.
Mytaumsa CCR5 delta32 B reTepo3nroTHOM COCTOSIHUM BCTpe-
yaetca B EBpone c yactoton 5—14 %. Bctpeyaemocte CCR5S
delta32 3a npenpenamu EBponbl KpalHe Mana, BO MHOMMX
HeeBpOMNenNCKMX 3THUYECKUX TPynnax OHa MONHOCTbI OTCYT-
cTByeT. PacnpocTpaHeHHOCTb AaHHOM MyTauuu B Monynauuu
HeHLEeB paHee He MCCNenoBanach, Npeanosiaranoch, YTo OHa
[OMKHA ObITb HUXE, YeM Yy eBponeliues. Hamu 6bin0 npose-
[eHo uccnepnoBaHue 54 o6pasLoB KpOBM HEHLEB, MPOXMBALIO-
WMX Ha TeppuTopuun Mano-HeHeuKoro aBTOHOMHOIO OKpyra.
Ons Boipenedus OHK mcnonb3osanca QlAamp DNA Mini Kit
(QIAGEN) B cooTBeTcTBMM C MpunaraembiM npotokonom. C ue-
nbto npeHtudukauun peneumm CCRS delta32 npumenanacb
nonuMepasHas LenHas peakuus ¢ NpUMeHeHWeM npaniMepos:
CCR5-D32-F: 5'CTTCATTACACCTGCAGTC3', CCR5-D32-R:
5"TGAAGATAAGCCTCACAGCC3" npu cnepyrowmx YCIOBUSX:
95°-5'x1; 95°-15»—55"-15»—72°-60»x40; 72°-10'x1 —4"- oo;
NPOAYKTbl peakuuun 6biim pasneneHbl B 2%-M arapo3HoMm rene
B TeuyeHue 1,5 yacoB; renb-A0KYMeHTMPOBAHME MPOBOAMIOCH
c nomouwbto Gel Doc XR Plus (Bio-Rad, CLUA). Mo pe3ynbratam
NpoBeAEHHOro NCCNef0BaHNa pacnpoCTPaHEHHOCTb Uccienye-
MOV MyTauuu cpeam HeHues coctasuna 9,3 %. Takum obpasom,
pacnpoctpaHeHHOCTb MyTauumn CCR5 delta32 cpeau HeHues,
npoxuBawlWwmnx B IMano-HeHewLKoM OKpyre, COOTBETCTBYET ee
pacnpoCTpaHEHHOCTU Yy eBponeiLeB. JTO MOXET CBUAETeNb-
CTBOBAaTb O €BPOMNENCKOM NPOUCXOXKAEHUN HEHLEB.

¢ Key words: CCR5 delta32; HeHLbl; STHMYECKME Tpynnbl.
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CLIMATE CHANGE, HUMAN HEALTH AND WELL-BEING IN YAKUTIA
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Resume. The study was designed as a community survey conducted face-to-face with an in-person interview. The 145
subjects living in 8 rural settlements were reviewed. Data presented show that in total the most impressive changes are
registered for the following signs: thinner ice on rivers, water and ice in rivers more muddy, the number of sunny days
greater, more difficult to predict good weather and beginning of spring, rivers and sea covered with ice later, hunting,
fishing, gathering mushrooms and berries is not so successful and quantity of mosquitoes is greater than it has been 5
years ago. Everyday activities of hunters, fishermen and herders living in Yakutia have changed during the last 5 years
due to climate change. People living in the central part of Yakutia are affected to a greater extent, which is associated
with faster warming. Those changes are supposed to be the sources of the problems with long-term and short-term
weather forecast, difficulties to travel along tundra and forest, reindeer grazing, problems with fishing, hunting, gathering
mushrooms and berries. Tendencies of infant mortality and morbidity in the studied regions are not associated with
climate change and though the morbidity in Yakutia has a tendency to grow both in adults’ and in children’s populations
mostly due to increase in prevalence of the diseases of the respiratory, circulatory and digestive system, this fact can

hardly be associated with climate change.

Key words: climate change; morbidity; regions of Yakutia; cross-sectional survey.

INTRODUCTION
The pattern of average ambient temperature along

the timeline of millions of years is known to have

the downward trend with fluctuations of incremental
range [5]. This pattern rather supports the idea that the
average temperature can be sometimes higher than it has
been previously than the idea of long-term total global
warming. It is known that the global trend for the ave-
rage temperature curve during the last 120—140 years is

upward (Fig. 1).

As it is well known, projected climate change-re-
lated exposures are likely to affect the health status of
millions of people, particularly those with low adaptive
capacity, through at least:

1. increases in malnutrition and consequent disorders,
with implications for child growth and develop-
ment;

2. increased deaths, disease and injury due to heat-

waves, floods, storms, fires and droughts;

the increased burden of diarrhoeal disease;

4. the increased frequency of cardio-respiratory dis-
eases due to higher concentrations of ground-level
ozone related to climate change;

5. the altered spatial distribution of some infectious
disease vectors.

W

OBJECTIVES OF THE STUDY

1. to reveal climate-dependent problems in everyday
activities of people living in rural areas of Yaku-
tia;

2. to analyze the demographic and health status tenden-
cies possibly associated with climate change.

MATERIALS AND METHODS

The study was designed as a community survey con-
ducted face-to-face with an in-person interview by a
specialist of the Yakutsk Research Centre. Fig. 2 shows
the places where the survey was performed. The total
of 145 subjects living in 8 rural settlements (Mytaakh,
Magaras, Kujerelyakh, Ert, Asyma, Orto-Surt, Tiksi,
Andryushkino) were reviewed.

Of those 145 respondents 15 inhabit Bulunsky, 15 —
Nizhnekolymsky and 130 — Gorny uluses. The settle-
ments were situated in two different parts of Yakutia:
in its central part and in the northern part.

To be enrolled into the research fishermen, hunt-

ers and herders had to meet the following inclusion
criteria:
belong to any ethnic group,
be a male,
be a herder, fisherman or hunter,
be 18-65 years old,
be a resident of the same area for at least 5 years,
sign an informed consent,
The questionnaire consisted of twenty seven ques-
tions that the respondent had to answer in a set format.
All questions are very simple and closed-ended. The
respondent had to pick an answer from a given number
of three options. While evaluating the difference of
percents of respondents answered “yes” in the north-
ern and central parts of Yakutia the third option —
“don’t know” — was used as a marker for exclusion
of the respondent from calculations concerning this
question, so the answers were considered to be dicho-
tomous.
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Fig. 1. Annual and five year global average temperature trend since 1880. IPCC, 2007: Climate Change 2007: Synthesis Re-
port. Contribution of Working Groups I, Il and Il to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change [Core Writing Team, Pachauri, R.K and Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland, 104 pp. Published
by the Intergovernmental Panel on Climate Change. Available from: http://www.ipcc.ch/graphics/syr/figl-2.jpg (Ac-
cessed 25.09.2014)

ovoy Range © f, A o
Fig. 2. Map of Eastern Siberia. Circumscribed are the areas in northern Bulunsky (1), Nizhnekolymsky (2) and central Gorny (3)

uluses covered by the survey. IPCC, 2007: Physical map of Siberia, Eastern Russia. Available from: http://www.freeworld-
maps.net/russia/siberia/map.html Accessed 25.09.2014
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Table 1
Number of answers “yes”, “no”, don’t know” given by 145 inhabitants of Bulunsky, Nizhnekolymsky (both northern) and Gorny (central) uluses of Yakutia
Total North Center
N2 Question N=145 N=30 N=115
Yes | No | Don’tknow | Yes | No |Don’tknow | Yes | No | Don't know
During past
5 years:
1 Swamps appear to occupy more tundra and forest 18 26 101 2 19 9 16 7 92
2 Ice on rivers became thinner 70 | 28 47 20 8 2 50 | 20 45
3 Rivers became covered with ice longer 56 50 39 10 | 18 2 46 32 37
4 Water in rivers became more muddy 113 | 10 22 21 4 5 92 6 17
5 Ice on rivers became more muddy 99 | 22 24 13 | 11 6 86 | 11 18
6 The number of rainy days became greater 42 | 88 15 23 7 0 19 | 81 15
7 The number of sunny days became greater 83 | 45 17 15 | 15 0 68 | 30 17
8 Snowfall amount increased 12 | 125 8 0 30 0 12 | 95 8
9 Snowstorms became stronger and more frequent 21 | 44 80 2 21 7 19 | 23 73
10 Foggy weather became more frequent 32 67 46 14 | 13 3 18 | 54 43
11 It has become more difficult to predict a snowstorm 23 23 99 4 12 14 19 11 85
12 It has become more difficult to predict good weather 83 | 18 44 11 7 12 72 | 11 32
13 It has become more dlfﬁcgcttmtg predict when spring will 9% 20 29 25 0 5 71 20 24
14 Rivers and sea became covered with ice later 67 | 22 56 23 4 3 44 | 18 53
15 Snow in winter became more crumbly 40 | 40 65 2 9 19 38 | 31 46
16 It has become more difficult to travel in tu.ndra and 15 18 112 6 14 10 9 4 102
forest because of more hummock on rivers
17 It has become more difficult to travel along tundra and 15 21 109 ) 19 9 13 5 100
forest because of more swamps
18 Ithasbeconm|norednﬁcuutotpvelamngtundraand 25 | 16 104 12 | 10 8 13 6 9%
forest because of unpredictable weather
19 You can catch fewer fish 102 | 18 25 20 10 0 82 8 25
20 You can hunt fewer birds 93 37 15 9 21 0 84 | 16 15
21 You can hunt fewer wild animals 82 25 38 10 15 5 72 10 33
22 You can gather less berries 105 | 26 14 6 21 3 99 5 11
23 You can gather less mushrooms 105 | 26 14 7 20 3 98 6 11
24 You see fewer lemmings 15 | 24 106 2 18 10 13 6 96
25 Reindeer grazing has become more complicated 31 | 23 91 2 19 9 29 4 82
26 Wild animals became lean 52 18 75 17 11 2 35 7 73
27 The amount of mosquitoes became more numerous in 89 | 41 15 2 3 1 63 38 14
tundra and forest

To determine the significance of differences a two
sided t-test for percents was used (Statistica for Win-
dows ver. 6, StatSoft, AX204B521115F60, independent
samples).

RESULTS

The results of the survey are presented in tables 1
and 2.

Data presented in table 1 show that in total the
most impressive changes are registered for the follow-
ing signs: thinner ice on rivers, water and ice in riv-
ers more muddy, the number of sunny days greater,
more difficult to predict good weather and beginning

of spring, rivers and sea covered with ice later, hunting,
fishing, gathering mushrooms and berries is not so suc-
cessful and quantity of mosquitoes is greater than it has
been 5 years ago.

Comparison of answers of the respondents living in
the northern and in the central parts of Yakutia makes it
possible to conclude that situation in the central part has
a more strongly pronounced negative trend (Table 2).
Significantly more often respondents’ answers “yes” to
questions NeNe 1, 3, 5,9, 11, 12, 15, 16, 17, 19, 20, 21,
22,23, 24, 25, 26 in the central part of Yakutia being
compared with greater number of “yes” in reply to only
few questions (6, 10, 13, 27) in the northern part makes
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Table 2
Difference between percent of answers “yes” for inhabitants of northern and central uluses of Yakutia
Percent of answers “yes”, dichotomized values Importance of difference for
Question “yes” between northern and
northern uluses central ulus central uluses, P
%tesstwamps appear to occupy more tundra and 10 70 0.00
Q2. Ice on rivers became thinner 71 71 1.00
Q3. Rivers became covered with ice longer 36 59 0.04
Q4. Water in rivers became more muddy 84 94 0.10
Q5. Ice on rivers became more muddy 54 89 0.00
Q6. The number of rainy days became greater 77 19 0.00
Q7. The number of sunny days became greater 50 69 0.06
Q8. Snowfall amount increased 0 11 0.06
Srzdug:fwstorms became stronger and more 9 45 0.00
Q10. Foggy weather became more frequent 52 25 0.01
31101\-,;,;;0:1?5 become more difficult to predict a 25 63 002
\%ijt.r:;has become more difficult to predict good 61 87 001
Q13. It has become more difficult to predict when
;pring will come P 100 /8 0.01
?a%:r. Rivers and sea became covered with ice 85 71 016
Q15. Snow in winter became more crumbly 18 55 0.03
Q16. It has become more difficult to travel along
tundra and forest because of more hummock on 30 69 0.04
rivers
Q17. It has become more difficult to travel along
tundra and forest because of more swamps 10 87 0.00
Q18. It has become more difficult to travel along
tundra and forest because of unpredictable 55 68 0.40
weather
Q19. You can catch fewer fish 67 91 0.00
Q20.You can hunt fewer birds 30 84 0.00
Q21. You can hunt fewer wild animals 40 88 0.00
Q.22.You can gather less berries 22 95 0.00
Q23. You can gather less mushrooms 26 94 0.00
Q24. You see fewer lemmings 10 68 0.00
Q25. Reindeer grazing has become more
Eomplicated ’ ’ 10 88 0.00
Q26. Wild animals became lean 61 83 0.04
e, s s beame ot 5 Rz

us really believe in that the influence of climate change
on human well-being is more profound in the center of
Yakutia.

Trying to find links between climate change and hu-
man health and taking into account higher vulnerability
of children than adults we compared mortality and mor-
bidity of infants living in the uluses covered by the survey
(Table. 3). High variability of data, which is obviously
the result of influence of other factors (small population
mostly), doesn’t allow us to assert such a link.

Although the incidence of the diseases associated
with climate change is going upward in Yakutia both for
children (Table 4) and for adults, and the index of mor-

bidity for population of Yakutia is getting higher dur-
ing the last years (2010-1858.7, 2011-1863.3 per thou-
sand), analysis of data for years 2011-2012 presented
by the Federal Supervising Office for Protection of
Consumers and Maintenance of Human Well-Being in
the Republic of Sakha (Yakutia) and the Federal Center
of Hygiene and Epidemiology in the Republic of Sakha
(Yakutia) [6] shows that in terms of climate change-re-
lated exposures affecting the health status of people [2]
the position of Gorny ulus was better than the positions
of Nizhnekolymsky and Bulunsky uluses, particularly
for infectious and parasite diseases, diseases of the cir-
culatory system and the mortality index.
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Table 3
Infant mortality and morbidity in uluses, covered by the survey, and in Yakutia in total [3]
Index Region vears
2005 2006 2007 2008 2009
. Bulunsky 179 16.7 7.5 8.0 171
[I):\:a?(t)(r)noogtfatlil\t/)é Nizhnekolymsky - 56.8 11.8 25.6
births Gorny 9.1 34.1 4.1 9.7 5.3
Yakutia in total 11.3 10.5 10.7 9.7 9.2
o Bulunsky 2018.5 2015.2 1728.6 1575.8 936.2
Infant morbidity Nizhnekolymsky 21644 1523.8 1000.0 3725.0 3639.5
pecrh?l?j?fnﬁ Gorny 2400.9 3209.6 2497.8 2495.7 2694.0
Yakutia in total 2730.9 2566.4 2384.9 2490.5 2633.4
Table 4

Incidence of selected diseases in children aged O - 14 years in Yakutia in terms of the International Statistical Classification of Diseases and Related

Health Problems 10th Revision [1]

. Per 1000 of children
Class ICD 10 (version: 2010) 2005 2006 2007 2008 2009
Certain infectious and parasitic diseases (A0O0-B99) 63.5 70.7 65.6 73.4 75.9
Diseases of the circulatory system (100-199) 5.6 5.6 5.6 6.9 6.1
Diseases of the respiratory system (J00-J99) 954.2 1101.0 1167.1 12943 1398.3
Diseases of the digestive system (KO0-K93) 127.7 139.5 154.7 157.4 170.0
Total 1612.4 1796.9 1904.4 2051.6 2192.8

DISCUSSION

The results of the survey confirm the pattern of
the surface air temperature changes over the period
1970-2004, drawn from a subset of about 29,000 data
series from 577 studies, where the central and south-

ern uluses of Yakutia belong to areas with greater tem-
perature changes (+1-2 °C) than the northern uluses
(0.2-1.0 °C) (see Fig. 3, marked with a polygon).

It is known that the northern uluses of Yakutia are in-
habited by Natives in greater extent.

Temperature change °C
1970-2004

-1.0

-02 0.2

1.0 20 35

- e L3

Fig. 3.Surface air temperature changes over the period 1970-2004. A subset of about 29 000 data series was selected from
about 80 000 data series from 577 studies [4]. The polygon shows the points related to Yakutia
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The prevalence of diseases among the Natives is
high, especially for digestive diseases, diseases of the
genitourinary system, of the circulatory system, of the
respiratory system [3], which fact supposes existing cli-
mate change-related exposures affecting the health sta-
tus. Our results can be interpreted as not supporting this
hypothesis.

CONCLUSIONS

1. Everyday activities of hunters, fishermen and herd-
ers living in Yakutia have changed during the last
5 years due to climate change. People living in the
central part of Yakutia are affected to a greater ex-
tent, which is associated with faster warming. Those
changes are supposed to be the sources of the prob-
lems with long-term and short-term weather forecast,
difficulties to travel along tundra and forest, reindeer
grazing, problems with fishing, hunting, gathering
mushrooms and berries.

2. Tendencies of infant mortality and morbidity in the
studied regions are not associated with climate change
and though the morbidity in Yakutia has a tendency
to grow both in adults’ and in children’s populations
mostly due to increase in prevalence of the diseases of
the respiratory, circulatory and digestive system, this
fact can hardly be associated with climate change.
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M3MEHEHUE KIIMUMATA, 30OPOBbE
U BNIATONOJTYYUE YEJTOBEKA B AKYTUU

LadpuH B.T1., bypuesa T.E., Aepycur C.J1., Conodkosa U.B.

¢ Resume. VccnenoBaHue npoBefeHO Ha MaTepuane couumo-
NOrMYeckoro onpoca, NpoBeAeHHOro nyTeM o4HOro cobece-
[LOBaHUS CNeLManmucToM Hay4YHO-UCCNeL0BaTeIbCKOro LeHTpa
SkyTcka. bbinm onpoweHbl B 0o6uwen cnoxHoctn 145 cybb-
€eKTOB, MPOXMBAKOWMUX B 8 cenbCkux noceneHusx. llpep-
CTaBfieHHble AaHHble MOKa3blBAKOT, YTO B 0OLLEN CNOXHOCTH
CaMble BMeYaTNsoLWME U3MEHEHUs 3aperncTpupoBaHbl Ans
Cneayrwmnx NpU3HAKoB: TOHbLIE e[, Ha pekax, BoAA W nej B
pekax 6onee MyTHble, KOIMYECTBO COMHEYHbIX AHEN Honblue,
TpyLHee npeAcKka3aTb XOPOLY MOrofy M Havyano BEeCEHHMX
NMaBOAKOB, PeKM M MOPS MOKPbIBAKOTCA IbAOM MO3Xe, 0X0Ta,
pbibanka, c6op rpuboB M Aroa MPOXOAUT He TaK YCMeLWHOo
M KOJMYeCTBO KOMapoB 6onblie, yem 3To 6bIIO 5 neT Hasaad.
YcTaHOBNEHO, YTO NOBCEAHEBHAs [AeATeNbHOCTb OXOTHUKOB,
pbI6aKOB M NACTYXOB, XMUBYLMX B AKYTUW, USMEHUNACH B Teue-
HWe nocnefHux 5 NeT B CBA3U C U3MEHEeHUeM knumara. Jlioau,
XMBYLLME B LEHTPaNbHOM 4YacTu SAKyTuu, cTpagatoT B 6onb-
Wen CTeneHu, YTo CBA3aHO C 6onee ObICTPbIM MOTENJEHUEM.
JTU U3MEHEHMS, KaK NpesnonaraeTcs, NpuBoAaT K npobnemam
C NPOrHO30M NOroAbl B KPAaTKOCPOUHOM M AONTOCPOYHON nep-
CrNeKTUBe, TPYAHOCTSAMU NyTeWecTBMIA BAOMb TYHAPbLI U Neca,
C BbINACOM ofieHel, npobnem c pbibankoi, oxoToi, cbopom
rpu6oB u arop. TeHAEHUMN MNTafeHYeCcKoM CMepPTHOCTM M 3a-
60/1€BaEMOCTM B UCC/IEAYEMbIX PErMOHAX He CBA3aHbl C W3-
MEHEeHWEeM KIuMaTa, U XoTsa 3aboneBaeMocTb B SAKyTun umeet
TEHAEHUMIO K POCTY KaK BO B3POC/bIX, TaK U B AETCKMUX MO-
nynsaumMsax B OCHOBHOM 3a CYeT YBENMYEHUS pacnpoCTpaHeH-
HOCTM 3aboneBaHWi OPraHOB [AbIXaHWS, KPOBOOOPALLEHUS K
NUULEBAPUTENBbHOM CUCTEMDI, 3TOT GakT BPAA M MOXET ObITb
CBS3aH C U3BMEHEHUEM KIMMATA.

¢ Key words: 13MeHeHue KIMMaTa; 3a60/1eBaeMoCTb; PErMOHbI
AKYTUM; aHKETUPOBAHME.
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XAPAKTEPUCTUKU TEHEHUA BEPEMEHHOCTU KAK ®AKTOPbI, OMNMPELENAIOLUE
OEATEJIbHOCTb CEPAEYHOIO OCUUNINIATOPA PEBEHKA B PAHHEM HEOHATAJIbHOM

NEPUOLE

© A. Bakaxt, N.B. Conoakoea?, T.Jl. KopHuwmnHa?, E.B. Mankuna?, 0.B. laapuHa3, A.B. AapuaHos?, B.T. YacHbik?

"He3aBucuMblii rocnuTans, Ip-Pusa, Caynosckas Apasus;

2IbQY BIMO «CaHkT-Metepbyprckuil rocyaapCTBEHHbIN NEAMATPUYECKUI MEAMLIMHCKUIA YHUBEPCUTET MUH3ApaBa Poccum, PO;
3SIKyTCKMIA Hay4HbIA LLEEHTP KOMMNEKCHBIX MeauumHckux npobnem CO PAMH, Skytck, PO

Pesiome. C Lenbl OLEHKM BAMSHUS MATONOrMK GEPEMEHHOCTM Ha TEMM U PUTM CEPLEYHbIX COKPALLEHWI pebeHKa B paHHEM
HeoHaTaNbHOM Mepuoae, UCCIeA0BaHbl XapakTePUCTUKU CEpAEYHOro OCLMANATOPA, OMUCAHHbIe B TEPMMHAX CMeKTPasbHOM
MAOTHOCTU MOLLHOCTH, PaCcCUMTaHHOM Ans pspoB nocnepoBatenbHbix 100-250 kapavouMKNOB, 3aperncTpupoBaHHbIX MO
onutenbHocTM RR-mHTepBanoB K[, 3anucaHHbiX B a3y OpTOAOKCANbHOMO CHa. AHAZIM3MPOBAIM KOPPENSLMIO XapaKTepUCTUK
cepaeyvHoro putMa, nattepHa IKI pebeHka, 3aperncTpMpoBaHHbIX B Te4eHWe NepBbiX 5 AHeN nocie poLoB, M NapaMeTpoB TeYEHUS
6epeMeHHOCTH, ONMUCAHHOM Kak B TEPMMHAX HO30/10rMYecknx GopM, Tak U B TEPMMHAX CMMNTOMOB (Bcero 122 napameTtpa).
B uccnepoBaHue BkatoueHbl 160 HOBOPOXAEHHbIX. HapkOMaHWs, TOKCMKOMaHWS, HEBO3MOXHOCTb 3aMO/IHUTh OMPOCHUK UMK
noanucatb MHOOPMUMPOBAHHOE cornacue, Taxenoe 3aboneBaHMe HOBOPOXAEHHOrO, reCTaLMOHHbIA BO3pacT MeHee 28 Henenb
u/unu macca tena pebeHka npu poxaeHun mMeHee 1500 rpamm 6Gbinm onpepeneHbl Kak OCHOBHbIE KPUTEPUM UCKIIOUYEHMS.
MokasaHo, YTO NPE3KNAMMCUS, OCTIOXKHSIOLLAS NEPBYO NONOBUHY BEPEMEHHOCTU, U 3360/1EBAHUS XKEHLLMHbI, CONPOBOXAALLMECS
TeMnepatypon Bbiwe 38 rpasycos Lenbcus, 3apernctpupoBaHHble nocie 8-i Hepenn 6epeMeHHOCTH, SBAAKOTCA haKkTopamu, B
CYLLECTBEHHOM CTeneHn onpeaensiowmMmn AesTenbHOCTb CepAEYHOro ocuManaTopa pebeHka B paHHEM HeoHaTalbHOM nepuoae
€ro XXM3HU, HO He BAUSIOWMMM Ha aMnanTyay 3ybuos IKI u gnutensHocts PQ n QT- nHTepBanoB. bepeMeHHOCTb, 0CNOXHEHHas
B MepBOV NONOBMHE, CMOCOOCTBYET Pa3BUTUIO Y pebeHKa No MeHbLLe Mepe B Te4eHue nepBbix 5 AHel nocie poaos 6paamkapanm
M 6onbLWOoN BapuabenbHOCTU puTMa cepaua, a3 GepeMeHHOCTb, OCIOKHEHHAs BO BTOPOWM MOMIOBMHE, CMOCOGCTBYET pa3BUTUIO
TaxMKapauu v Manoii BapnabenbHoOCcTM putMa cepaua. lMpennoxeHbl rMnoTeTUYECKME NPOCTPAHCTBEHHBIE MOAENM pacnpeneneHns
nemcMenKepHoOM aKTMBHOCTU AN Cly4aeB HOPManbHOW 6epeMeHHOCTM U BepeMeHHOCTH, OCIOXKHEHHOM B MEpPBOW MM BTOPOW

NONIOBUHE.

KnioueBble cnoBa: 6epeMeHHOCTb; HOBOPOXAEHHbIW; PUTM CepALA; CreKTpanbHbIi aHanms; KT

BBEAEHUE

B Hacrosimiee BpeMs o1 HApyIICHHSIME CEPACIHOTO
puT™Ma (apUTMHH, AU3PUTMHUH) TPATUIMOHHO TOHUMA-
0T JIFOOBIC HAPYIICHUS] PUTMUYHON M MOCJIE0BATEIb-
HOM nearenbHOCTH cepaua [23].

Kak y B3pocibIX, Tak U y JeTeld BCTPEUaIOTCsl OJTHU
U Te K€ HapymeHus putMa cepana. OaHaKo MPUIHHBI
WX BO3HMKHOBCHHS, TEUCHHUE W IPOTHO3, a ClieA0Ba-
TEJNBHO, U MPOrPaMMbl TEPANMK y JCTEH U B3POCIBIX
4acTo Pa3INyHbL

Jlo HEemaBHETO BpeMEeHH TaTO(U3UOIOTHICCKAE Me-
XaHHU3MbI BO3SHUKHOBEHUS PA3IMYHBIX (DOPM CEPICUHBIX
JIU3PUTMUHN, KaK U caMa UX PaclpoCTPaHCHHOCTh B 110~
MYJISIAH, B aCTIEKTE TUHAMUKHU IEKTPOPU3UOIOTHYE-
CKHX 0COOCHHOCTEH M AMHIEMHUOJIOTHH B KOHTHHYyME
«HOBOPOXICHHBIH—PEOCHOK—B3POCIBIN) HE MPUBJICKA-
mu ocoboro BHUMaHHA. C BHEJIPEHHUEM CPEJCTB DJICK-
TPOHUKHU Y BBIUUCIIUTEIBHON TEXHUKH B KIIMHUYECCKYHO
Y DKCIICPUMEHTAIBHYIO MEAUIIMHY CTaH BO3MOXKHBIMH
0000mIeHrsT, U3MEHHUBIIME HAmM (QyHIaMEHTaIbHbIE
TIPEACTABIICHUS O TOHATHSIX «HOPMa» M «ITaTOJIOTHS.
Oxka3anoch, 4TO ONPEACICHUs MOHITUH, HCIIOIb30BaB-
HIMeCsl paHee, C TOYKU 3PCHUS KaK DKCIICPUMEHTAIb-
HOM, TaK ¥ KIIMHUYECKOW MEJIUIIMHBI HE BCET/Ia KOPPEK-
THBI, TTOCKOJIbKY Ha paHHUX dTalax pa3BUTHs peOCHKA

JIOCTaTOYHO YacTO PErHCTPHPYIOT TPaH3UTOPHBIE CO-
CTOSTHUS, MHOTAA TPaKTyeMble KaK (hU3NOJIOTHIECKHE
[6, 19], a mHOTAA (Y B3pOCIBIX MPAKTHYECKH BCETIA) —
Kak marojioruaeckue [9, 18].

Cuurtaercs, 4TO B CTPYKType IETCKOH KapaHOJIO-
TUYECKON 3a00IeBaeéMOCTH M TPUYHH JIETATHHOCTH
HapyIIeHUST pUTMa CepIIla JOCTAaTOUYHO IIHPOKO pac-
MpOCTpaHeHbl. X ypoBeHb OPHUEHTHPOBOYHO OICHU-
BaeTcd, Kak cooTBeTcTByomuit 60—70 %, onHako HAIO
MPHU3HATh, YTO JOCTOBEPHBIC CBEACHUS O PacIpoOCTpa-
HEHHOCTH HapylIeHWH pUTMa cepiila B JETCKOW Io-
MYJSIANA TPAKTHYECKH OTCYTCTBYIOT. OCHOBHOM TpH-
YUHOM 3TOrO SBISAETCS HEBO3MOXXHOCTH YBEPEHHOM
T GepeHINPOBKH TPAH3UTOPHBIX (PU3UOJIOTHUECKHUX
Y YCTOWYMBBIX TIATOJIOTHYECKHX (OpM Taxu- U Opanu-
KapJInu, MATPAIIUU BOAUTENS PUTMA M MHUYHBIX IKC-
TpacucTon u mp. [2, 3].

Kak wu3BecTHO, HAaUOOBIINI PUCK PA3BUTHUS CEP-
JIEYHBIX apUTMHIA OTMEUaloT B TIEPHOJIE HOBOPOXK-
JICHHOCTH, B Bo3pacte 4-5 net, 7-8 net, 12—13 iner,
B CBSI3M C U€M B paMKaxX JUCMAHCEPU3AIIUU B OTH BO3-
pacTHBIC EPUOABl PEKOMEHIOBAHO MPOBOIUTH 00s13a-
TEJNBHBIA AJIeKTpoKapauorpagpuueckuii CKpuHUHT [3]
C TIOCIIEAYIONUM TI0 TIOKa3aHUSM CYTOYHBIM MOHHTO-
pUpOBaHUEM d3JICKTpOKapAuoTrpaMMEI [ 1], uTo BMecTe
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Tabnuya 1

HekoTopble xapakTepuctuku o6ciefa0BaHHbIX HOBOPOXKAEHHbBIX

Ne XapakTepuctuka CpenHee 3HayeHue [paHuLbl Bapuaumm

1. Cpok rectauum K MOMEHTY poXaeHus (Hes,.) 38,2 28-45

2. Macca Tena npu poxaeHuu (r) 32644 1700-4960

3. [nvHa Tena npu poxaeHnm (cm) 49,3 39-59

4, OKpY)XHOCTb rof1oBbI (CM) 34,2 27-37

5. Anrap-1 (6annos) 7,7 5-9

6. Anrap-5 (6annos) 8,5 7-9

C JIOMOJIHUTENIbHBIMU METOJAMH HCCIEIOBAaHUS Tpe-
OyeT JOBOJIBHO CYIIECTBEHHBIX 3aTpar. BMecte ¢ Tem
paboTHI, TOCBSIIEHHBIE aHANHU3Y €CTECTBEHHOW 3BO-
JIIOTIH CEPJICUHBIX apUTMUM, TTO3BOJUBIINE OBl CYIIe-
CTBEHHO COKPATUTh ATHU 3aTpaThl, HEMHOTOYNCIICHHBI,
M B OCHOBHOM HMEIOT OTHOIICHHE K OIIHMCAHHIO BO3-
pacTHOM JMHAMUKHU MJIUTENbHOCTH HHTepBana PQ
ANEKTPOKAPANOTPAMMBI TIPH  aTPHOBEHTPUKYIISIPHOM
osokaze [12]. Heo0XoaumMo Moi4epKHyTh, YTO B 3HAYH-
TEJIBHOM YacTH 3TO O0YCJIOBICHO TE€M, YTO, B OTIIMYUE
OT B3pOCIBIX, Y J€TEH HApYLIECHUS PUTMA 4acTO HE CO-
MPOBOXKIAIOTCA KIIMHUYECKOW CHMIITOMATHKOM, caMo-
JyBCTBHE PEOCHKA B TCUCHUE IMTECIHHOTO BPEMCHH
HE CTPAJaeT, YTO HE NaeT OCHOBAHUU JJISI POBEICHUS
CBOEBPEMEHHOM AMArHOCTUKU M JCNIAaeT HEBO3MOXK-
HBIM YCTaHOBJICHHWE JUIUTEIHLHOCTH CYIIECTBOBAHHS
apUTMHUHU U Bo3pacTa peOeHKa B Havayie 3a00IeBaHUS.
B cBsi3u ¢ 3TUM IS OIIEHKHM pHCKA BO3HUKHOBEHUS
CEpACUHBIX NU3PUTMHUN YACTO HCIOJB3YIOT aHaIu3
MaTTepHa PETyISIUU pPUTMA MO B3aUMOOTHOUICHUIO
B €0 CTPYKType MEPHOAMYECKUX HETEePUOTUIECCKUX
xommoHeHT [10, 11, 14, 16, 20].

PazBuTue 3TOro HampaBi€HUs MCCIEIOBaHUM B Ha-
CTOSIIIIEE BpEMSI UAET JOCTATOYHO HHTCHCUBHO, TIOCKOJIb-
Ky TI0]T BIIMSIHUEM YCIEIITHOTO PUIIOKEHHUST METO/a TaK
Ha3bIBAEMOT0 «OOBEKTHOTO IPOTPAMMHUPOBAHUS» IS
pa3pabOTKH apXHUTEKTYPHI CIOKHBIX KOMITBIOTEPHBIX
MIpOTrpamMM B MEIAUIIMHE BHOBB MOSIBUIICS] HHTEPEC K UC-
CJIeZIOBaHUI0 0COOCHHOCTEH (hOPMUPOBAHMSI YeIOBEKa
Ha paHHUX JTallaX €ro pa3BUTHUS MO BIMSHHEM COBO-
KYITHOCTH HAaCJEMYEMBIX U TIPUOOPETEHHBIX (PaKTOPOB,
MOJIyYUBIIMN Ha3BaHUE «(PETabHOE MPOrpaMMHUpPOBa-
HUe pa3BUTUA yenoBekay [8, 13, 17].

LLENb UCCNEAOBAHUA

OueHka BIMSHUS [1aTOJIOTHH OEPEMEHHOCTH B IIEp-
BOIl M BTOPOH TOJOBHHE Ha (pOPMUPOBAHHE PUTMHYE-
CKOM IeSITeNbHOCTH cep/la y peOeHKa B HEOHATAIbHOM
Hepuoze.

MATEPWAJbI U METObI

OreHeHbl XapaKTePUCTUKN CEPACTYHOTO OCIIHILIATO-
pa pebeHKa B HEOHATaJIbHOM IIEpHOJIE U IIPOBEIEHA O~
MBITKA BBISIBICHUS X CBA3H C OCOOCHHOCTSIMH TCUCHUS
OepeMEeHHOCTH U POJIOB.

Y 160 HOBOPOXKACHHBIX B TEUCHHUE MEPBHIX 5 IHEU
JKU3HU aHAJM3UPOBAIU CBS3b XapaKTEPUCTUK CTPYK-
TYpBl PUTMa CEpIIla, WHTEPBAIBHBIX XapaKTEPUCTHK
OKI' u maronoruu GepeMEHHOCTH, OIMCHIBAEMOH Kak
B TEPMHHAX HO30JIOTUYECKUX (OPM, TaK H B TEPMUHAX
cumnromoB. CocrosHue eTei onuceiBanu 122 xapak-
TEPUCTUKAMHU OEPEMEHHOCTH (aHKETHPOBAHHE), POJIOB
Y paHHETO HEOHATAIHHOTO PAa3BUTHSI.

JleTeii BKIIIOYANIM B UCCIICAOBAHUE CIydailHBIM 00-
pa3oM Bo BpeMs MPO(UITAKTHIECKUX OCMOTPOB TI0 Y/I0-
BJICTBOPEHUIO KPUTEPUEB BKIIOUCHHUS.

KpuTepunsmu BKITIOYEHUS B NCCIIE0BAHUE CITYKUIIH:
MOJ MY>KCKOM WITM KEHCKHUH, BO3pACT BKIIOUUTEIHHO
JI0 5-TO JTHS TOCJE POXKASHUS Ha MOMEHT BKJIIOUEHUS,
a TaKKe JKeJIaHUe MaTepu MPUHUMATh Y9acTUE B UCCIIe-
JIOBaHUH, YIOCTOBEPEHHOE MOITUCAaHIEM HH()OPMHUPO-
BaHHOTO COTJIACHSL.

B xpurepuu HUCKIIOUYEHUS, B YACTHOCTH, BXOIH-
M yHoTpeOJIeHne HapKOTHYECKHX BEUIECTB Marepbio
BO BpeMsl OepEMEHHOCTH, HEBO3MOKHOCTH 3arOJTHEHUS
AHKETHl OEPEMEHHOM, TSHKEII0e COCTOSTHUE PeOeHKa I10-
CJIe POOB, CPOK TeCTallii K MOMEHTY POJIOB MEHee
28 wmemenb, MO0 Macca Tella MPU POKICHUU MCEHEE
1500 r.

Hexortopsie xapakreprcTHKH 00CIIEIOBAHHBIX HOBO-
POXIEHHBIX, PEICTABICHBI B Ta0muUIe 1.

Jl1 BBISIBIIEHUS CTPYKTYPBI PUTMA CepALIa EKTPO-
KapHorpaMMy PpEerucTpUpoBaJii B OJHOM H3 CTaH-
JAPTHBIX OTBEJCHHI, BHIOMPACMOM TP BU3yaITU3aIl[ul
ANIEKTPOKAPANOCUTHAIA Ha SKpaHe MOHHTOpA 1O Hau-
Oompmieit amrumatyne 3yoma P. [Tocie BeiOopa oTBene-
HUS CUTHAJI TIEPEKITIOYaITH Ha BXOJI aHAJIOT0-1IM(POBOTO
npeoOpa3zoBarensi (4actoTa KBaHToBaHus 512 I'm),
BXOISILEr0 B CTPYKTYpY ammapaTHO-IPOrpaMMHOTO
komrmiekca (mareHT Ne 2252696 ot 27.05.2005), peru-
CTPUPYIOLIETO WHTEPBAIbHBIE XapaKTEPUCTUKU DJICK-
Tpokapauorpammsl (puc. 1). [Iporpamma craructude-
CKOTO aHajM3a CEepACYHOr0 pUTMa BKIIOYana B ceOs
OJIOK aBTOMAaTHYECKOTO W3MEpPEHUs JUINTEIbHOCTH
KapaUOINKIIa, OJIOK (hOpMHUpPOBAHUS apXUBHOTO (haiina,
070K aHajw3a pachpeneNeHus] KapAUOIMKIOB TI0 JJTH-
TEJNBHOCTH, OJIOK pacueTa aBTOKOPPEISIIHOHHON (QyHK-
UM U QYHKLIUH CIIEKTPaIbHOM IIOTHOCTH MOLTHOCTH.
AHanu3 BRIPAXCHHOCTH MTEPHOINIECKUX U HETIEPUOIH-
YECKUX COCTABJISIONIMX MTPOU3BOAWIICS TIPHU BBIUHCIIE-
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Puc. 1. Bno:(-cxema CUCTEMbI aHaM3a pUTMa cepaua. s1 — 3nek-
TPOKApAMOMOHUTOP, 2 — aHanoro-uudpoBoi npeobpa-
30BaTeNb, 3 — KOMNbIOTEp, 4 — rUCTOrpaMMma, 5 — rpacuk
aBTOKOPpEensuMOHHOM PyHKLMK, 6 — rpadnK cnekTpanb-
HOM NIOTHOCTU MOLHOCTH

HUU aBTOKOPPEISIIIMOHHON (DYHKITMH ¥ ()YHKIIUU CIICK-
TPAIBHOM TUIOTHOCTH MOIIHOCTH C HCIIOJIB30BaHUEM
crinakuBaaws mo R. W. Hamming [4].

Bech nmama3oH BO3MOXKHBIX TEPHOAMYECKUX CO-
CTABJISIOIIMX Pa30MBav Ha 3 TOJiMana3oHa: Juara-
30H HEJBIXaTeIbHBIX MEPUOAMUYECKUAX COCTABIISIOIINX
1-ro mopsimka — T1 (50-19 kapauonmMKIIOB, TEPMO-
peFYJ'IHHI/IOHHI)Ie), HEABIXaTCJIbHBIX TEPUOANYCCKUX
cocTasistonux 2-ro nopsaka — T2 (18-9 xapauornu-
KJIOB, aCCOIIMUPOBAHBI C OCHULISAIUSIMHI apTepUaIbHO-
ro AaBiieHUs Mayer) U JbIXaTelbHBIX MEePUOAHYECKUX
coctapysonux — 13 (8-2 xapauorukia). 3HaueHHEeM
CIIEKTPaJIbHOM IJIOTHOCTH MOIIHOCTH B Ka)KJIOM MOJ-
JMara3oHe CYMTa M HauOoJjbllee 3HAUYCHHE CPEelu JIo-
KaJbHBIX MaKCUMYMOB, OIPEICSeMbIX KaK 3Ha4YeHUE,
JieBee W TpaBee KOTOPOTO PACIOJIOKEHBI MEHBIIIHE.
Ilpu nmocTpoeHun crHeKkTpajbHOM IIOTHOCTH MOIIHO-
CTH HUCIOJB30Baau npeodpasoanue Dypre. Hannuue
COOTBETCTBYIOLLIEW NEPUOJUYECKON COCTABJISAIOIIECH
B CIIEKTPE PETHCTPUPOBAIIN C YUIETOM CITyJaiHBIX OIIIH-
00K, onpenensieMbIx 1o Bendat J., Piersol A. [7].

Jns kaxx0ro U3 psioB 3HAUEHUH MHTEPBAJIOB pac-
CUMTHIBAJIH CIEAYIOINE 3HaYeHUs [4]:

WH — HOpManu30BaHHBI WHACKC HAIPSHKESHUS

o P.M. baeBckomy,

M1 — cpennee BEIOOpOUHOE,

K10 — o3 dunpenT BaprabeIbHOCTH PUTMA,

S1 — cnexTpanbHasi COCTaBIAIONIAS B JUANa30He

TEPMOPETYJISLIMOHHBIX BOJH,

S2 — cnekTpalibHas COCTAaBJSIOLIAS B JUANa30HE

BOJIH apTepUaILHOTO JaBIeHUS (BOITHBI Matiepa),

S3 — cmekTpalibHas COCTaBISIONIASs B JUATIA30HE

JIbIXaTeIbHBIX BOJIH.

Perucrpanmro psima KapAHOIMKIOB —IMPOBOIWIH
B (pa3y opTOIOKCATHHOTO CHA.

B da3y opromokcansHOPTo CHa perucTpUPOBAIIN JTU-
Hamudeckue psaabl 100-250 3HaueHU IIUTENbHOCTEN
RR-uHTEpBana, a Takxke JIUTEIBHOCTH HMHTEPBAIOB
OT Hauana 3yOua P o Havyama ero BTOPOH MOITYBOJHEI
(PP1), u ot Havana 3ybua P mo nauama 3yoma Q (R).
[Ipu sToM unrepan PP1 untepnperupoanu, kak Bpe-
Ms TIPOBEIEHUSI CHTHalla OT CHHYCOBOTO y3Iia /IO Jie-
BOTO Tpencepausi, a uarepsan PQ (PR) tpanummonto
MHTEPIPETUPOBAIN KaK BpeMs IpPOBEAEHUs CUTHaja
OT CHMHYCOBOTI'O JI0 aTPMOBEHTPUKYIsIpHOro y3na. Cxe-
Ma, WITIOCTPUPYIOIIas TMOPSA0K U3MEpEHHUs] WHTEepBa-
noB OKT, u texaras B OCHOBE MHTEPIIPETAIIUH PE3YITb-
TaTOB CXeMa paclpelelieHuss BPEeMEHH BO30YXKICHHS
[15] npencraBieHbl Ha pUCYHKE 2.

CraTucTH4ecKuil aHaIi3 TPOBOAMIIN C UCIIOIb30Ba-
HHEM IITaTHBIX IPOTPaMMHBIX CPEICTB ITakeTa Statistica
for Windows, ver. 6 (cep. Noe AX204B521115F60).

JoCTOBEpHOCTh pazinyuil 3HAYEHUH KOJIMYECTBEH-
HBIX XapaKTePUCTUK ITPOBOANIN C UCTIOJIb30BAHUEM KpPH-
tepust t Ounrepa—CrprofeHTa /17151 HE3aBUCUMBIX Xapak-

b

Puc. 2. A — cxema usmepenus nurepsanos 3KI. b — cxema Bpe-
MEHHOro pacnpepeneHns (CeKyHAbl) 3NEKTPUYECKoro
uMnynbca no cepauy [15]
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Tabnuya 2

MakcumanbHas MHDopMaTUBHOCTb (62108, 13 100 BO3MOXHbIX) XapakTepuCTUK pUTMa CcepaLa HOBOPOXAEHHOIO NPy KNacCudUKaLmMm HEKOTOPbIX BULOB

natonorum 6epemMeHHoOCTH

MHdbopmaTnBHoCcTb (6annos)

Ne Bup, natonorun 6epemeHHoCTH

M1 K10 MH S1 S2 S3
1 Oteku B 1-11 nonoBuHe 30 28 42 20 23 15
2 Octpble 3abonesaHunsa B 1-i nonosuHe 22 28 23 12 14 18
3 OTeku BO 2-11 nonosuHe 20 26 18 24 12 18
4 lpoTenHypus BO 2-# NONoOBUHE 25 23 26 8 12 13
5 ApTepuanbHas runepTeH3uns Bo 2-i NONOBUHE 34 20 22 5 13 8
6 MpoTenHypus B 1-i1 nonosuHe 35 23 23 4 15 13
7 PsoTa B 1-11 nonosuHe 20 18 12 4 23 12

TEPUCTUK, AIIPHOPHO ToJIarast pacrpeeeH s 3Ha9eHHH
CPaBHUBAEMBIX  XapaKTEPUCTUK COOTBETCTBYIOLINMH
HOpMaJIbHOMY 3aKoHy. C IeTIbI0 HCKITIOUECHHS TPYAOeM-
KHX OMNEPALHi 10 IOCTPOSHHUIO MHOTOIIOIBHBIX TaOIHI]
Ul aHaJIn3a MPUIMHHO-CIIEACTBEHHBIX CBS3€Hl B KOM-
TUIEKCAaX KOJMUYECTBEHHBIX M KaY€CTBEHHBIX XapaKTepH-
CTHK, OLIEHKY WH(QOPMAaTHUBHOCTH OTICIBHBIX (aKTOPOB
MPOBOJMIIM B XOJIe MHOTO(AKTOPHOIO MaTeMaTHYeCcKo-
r0 MOJAEIMPOBAHUS — IOCTPOCHUS KJIACCU(HKALIMOH-
HBIX nepeBbeB (Multivariate Exploratory Techniques:
Classification Trees), mpemosiararoiero HCIojib30Ba-
HHE Ka4eCTBEHHBIX MPU3HAKOB B Ka4deCTBE YIpaBisic-
Moii TiepeMeHHOl. B kadecTBe MeTonma (hOpMHpPOBAHUS
Ondypranmii Kak A1 KAYECTBEHHBIX, TaK U IS KOJIUYe-
CTBEHHBIX YIPABISIIONINX TEPEMEHHBIX HCIOJIB30BAIN
METOJ JMCKPUMHHAHT, MCXOIHYIO BEpOSTHOCTH Kilac-
cu(UKaMi CYUTAIN TPONOPLUOHATIBHON YHCIEHHOCTH
TPYIII IPH PABHOI LieHe OIIMOKHM KilacCH(pUKaLny.

PE3VYJIbTATbI

[Ipu crathcTHYecKkoM aHaju3e pe3yJabTaToB HC-
CIICIOBAHUSI HOBOPOXKICHHBIX HE OBUIO BBISBICHO
pasnuuil XapakTepUCTUK CTPYKTYpPbl PUTMa CepALa
Yy POXIEHHBIX OT Marepeil ¢ HOpPMajbHO NPOTEKaB-
el 0epeMeHHOCThI0O M OepeMEeHHOCThIO, MPOTEeKaB-
EH ¢ OCIOKHEHUSIMHU. YUeT BPEMEHU PErUCTPALMU
MaToJoruu OepeMeHHOCTH (TIepBas IOJIOBHHA, BTOpast
[I0JIOBHUHA, TPUMECTPbI) O3BOJIMII BBIIBUTH JOCTOBEP-
ueie (p<0,04) paznuuuns 3HaYEHUH ATUTETFHOCTH Kap-
muonukia (M1) u BapuabensHoctu putma (K10, MH).
HexoTopelie pe3ynbTarthl OLEHKH WH(POPMATUBHOCTH
XapaKTEPUCTHK CTPYKTYpPhI pUTMa cep/La JUisl BbIsSBIIE-
HUS OTHENBHBIX MPU3HAKOB IATOJIOTUH OEpPEMEHHOCTH
Ha YPOBHE CUMIITOMOB TIPEACTABIICHBI B TaOIHUIIE 2.

[IpeacraBneHHble B TaONHIE AaHHBIE CBHUICTENb-
CTBYIOT, B IEPBYIO OYEPENb, O MPEUMYIIECTBEHHOM H3-
MEHEHUH [IPY HAJIMYUH NPAKTUUECKH BCEX BHJIOB IATO-
moruu M1, K10 u UH. CriekTpanbHbIE COCTaBIISIONTHE
pUTMa cepila 3HAYUTENFHO MEHEE YyBCTBHUTEIBHBI,
9TO MOXKET OBITH OOYCIIOBJICHO HEOONBIIUM 00bEMOM
BBIOOPKM M 3HAUMTEIBHON BapHaOEIbHOCTHIO CaMOro
[aTTepHa PEeryisLul y HOBOPOKACHHBIX.

BrusiBeHnbie pa3nuuuss M QakT HEOOXOAMMOCTH
yueTa BPEMEHH PErHCTpaluy MaTrojoruu OepeMeHHO-
CTH, a TaK)e N3BECTHBIE JINTEPATYPHBIE JaHHBIE O CPO-
Kax ¥ TIOCIIeIOBATEIbHOCTH (DOPMUPOBAHHS CEPACTHO-
IO OCHMJUIATOPA SIBUIMCh OCHOBAHHMEM ISl MOIBITKU
MOCTPOEHHS MPOCTPAHCTBEHHON MOJIENH pacipesene-
HUS KJIETOK-BOIUTENIECH PUTMA IO IEUCMENKEPHOU 30HE
IUTsL A€TEeH, pOKICHHBIX OT MaTepeil ¢ HOpMaJIbHO MPO-
TeKaBIIIeH OEpEMEHHOCTBIO, U OT MaTEPEH C MaToJIOTH-
eii OepeMEeHHOCTH Ha pa3HbIX ee dTamax. [locTpoeHme
MIPOCTPAHCTBEHHBIX MOJENIEN pacrpeiereHns KIeTOK-
BOJUTENIEH PUTMA ISl HOBOPOXKACHHBIX MOATBEPIMIIO
HaJlMyhe CYLIECTBEHHbIX pPAa3jINuuid B OpraHu3aluu
nericMelKepHOW 30HBI Yy JIeTel, POXKICHHBIX OT Ma-
Tepeil ¢ HOPMAJBLHO TPOTEKABIICH OCPEMEHHOCTHIO
1 OT MaTepel ¢ MaTOJOTUel IEPBOM U BTOPOH IOJI0BU-
HbI OEpEeMEHHOCTH. B ciiyyae HOpMalibHO POTEKaBIIeH
OEpEMEHHOCTH KIIETKU-BOAUTENH puTMa AUQPPy3HO
pacnpeneneHsl o neicMekepHoi 30He, TOJIUTOH Ya-
CTOT TPHUITEPHBIX HUMITYJIbCOB OT/AEIBbHBIX ITyJOB, Kak
IIpaBUJI0, MOHOMO/AJIeH. B ciydae maronoruu nepBoit
TIOJIOBHHBI OepeMeHHOoCcTH Habmronaercs 6onee nuddys-
HO€ pacripejiesieHue KJIETOK Mo TNeHcMerKepHOu 30He
C MEHbIIEH J10JIell y4acTusl KaxJ0u KIIETKHU-BOAMUTEIS
pUTMa, MOJUTOH YacTOT TPUITEPHBIX HUMITYJIBCOB IIO-
JUMOJIAJIEH, YTO OTPAXAET, O-BUJUMOMY, CKIIOHHOCTb
K OpaguKapJIuy W BBICOKOH BapHaOEIbHOCTHIO pUTMa
cepama. B ciydae maronoruy BTOPOW TOJIOBHHBI Oc-
PEMEHHOCTH Iyl KJIETOK OIpaHUYeH, OHU PacIojIoxKe-
HBbl OoJiee JIOKaJbHO: MEHBILEE KOJIMYECTBO KIIETOK-
BOJIUTENIEH PUTMa PACTIONIOKEHBI OJIM3KO APYT K JAPYTY,
Ka)KIast U3 HHUX 3aIycKaeT OoJbliiee KOJIMYECTBO BO3-
Oyxxnenuii (puc. 3).

Heo0xoaumMo 0TMETHTB, 4TO aMILTUTY/IHbIE XapaKTe-
PUCTHKH 3JIEKTPOKAPIUOTrPaMMBbI (aMILTUTYIa 3yOLI0B
P, R, T, myOuna 3yomoB Q u S BO BTOPOM CTaHIapT-
HOM OTBEIICHUN), INTUTEILHOCTh HHTEpBaTOB PQ, QRS
u QT, "He ObUTH CBSI3aHBI C HAJTUYHMEM ITaTOJIOTUU B paH-
HEeM aHaMHe3e peOeHKa. DTO CBHIETEIbCTBYET O 3HAYH-
MO 0OJIbIIEH YyBCTBUTEIBHOCTH TOHKAX MEXaHHU3MOB
(hopMupOBaHUS CEpACYHOTO OCIHMIUIATOPA K ITOBPEXK-
JAIOIIUM BO3AECHCTBUSIM.
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Puc. 3. MpocTpaHcTBeHHas MoAenb pacnpeaesieHus KIeTOK-BOAUTeNe pUTMa cepaua Nno neicMeinkepHoi 30He y pebeHka ans cny-
4Yasi HOpManbHO NpoTeKaBLlei 6epeMeHHOCTH (A), Ans cnyyas NAaToNorMK NepBoi NosoBUHbI 6epeMeHHocTu (B) u ans cnyuas

naTosiorMu BTOpOi NoNoBUHbI 6epeMeHHoCTH (B).

OBCYXXOEHUE

[TonyueHHble HaMH Pe3ybTaThl JOCTATOYHO yOemu-
TEJIFHO CBUETENILCTBYIOT O TOM, YTO MaToJIOTHs Oepe-
MEHHOCTH B CYILIECTBEHHOI Mepe omnpenenseT MaTTepH
CTPYKTYpBl PHUTMa CEep/lla B PAHHEM HEOHATaJbHOM
nepuoae pa3BUTUS peOeHKa. DTO JaeT OCHOBAHUS IS
pacnpocTpaHeHusI MOHATHS «(eTaabHOE IPOrpaMMHUPO-
BaHME» U Ha OPTraHU3aLMIO MTEPUOJIMUYECKOM JesTeNbHO-
ctu cepaua. Ecnu HapynieHus B TedeHH OepeMEHHOCTH
BO3HHUKAIOT Ha paHHUX cpokax (10 20 Hemesnu) — 3TO
crocoOCTByeT (OPMHUPOBAHUIO CKIOHHOCTH K Opajiu-
Kap/JiH 1 BBICOKOW BapuabenbHOCTH puTMa cepana. [la-
TOJIOTHsl GepeMEHHOCTH, BO3HUKAIOIAs! Ha TO3/THUX CPO-
KaX, IPUBOJUT K BBICOKOW BEPOATHOCTH OOHAPY>KEHUS
y peOeHKa TaXUKapIuu U MaJIo BapHaOeIbHOCTH PUT-
Ma cepaua. HeoOXxonumo noguepkHyTh, YTO IPUYMHHO-
CJICZICTBEHHBIE CBSI3M BBISBICHHOM HaMM 3aKOHOMEp-
HOCTH OCTalOTCs HEHW3BECTHBIMH. MBI HE CKJIOHHBI
HAacTauBaTh Ha MCIIOJIb30BAaHHOM HAMHU MHTEPIpPETALNH
pacnpeneneHus UHTepBaibHbIX Xapakrepuctuk JKI, kak
Ha OTPaXKAIOWIEH HCTHHHBIE 3aKOHOMEPHOCTH pacIpe-
JIEJIEHUS] KJIETOK-BOJUTENIEN pUTMa MO MecMeNKepHOn
30HE, XOTsI 3Ta UHTEPIIPETAIM U COOTBETCTBYET U3BECT-
HBIM (DyHIaMEHTaJIbHBIM NpeacTapieHusM. Ckopee, OHa
ABJSIETCS JINIIb WJUTIOCTPAel BBIABICHHBIX HAMH 3a-
KOHOMepHOCTel. [lajibHele uccae10BaHus IO3BOJIST
JIeTaIM3UPOBaTh HAIIM TIPEJICTABIICHUS O CBA3M XapaKTe-
PHCTUK paHHEro aHaMHEe3a C XapaKTepUCTUKAMH CTPYK-
TYpPbI PUTMa CEpILa A0 YPOBH:, HO3BOJIAIOLIETO (hOPMY-
JIMPOBaTh PEIIAIOIINE MIPABHIIA I ONPENEIICHHS TPYIIIT
pHCKa pa3BUTHSI CEPACUHBIX TU3PUTMHIA.

WuTepnperanuss MOMY4YEHHBIX HaMU  pe3ylbTa-
TOB B TepMHMHAX (YHAAMEHTAJIBHBIX HPEACTaBICHUN
0 (hOpPMHUPOBAHUU CEPACYHOIO OCLMIIISITOPA B OHTOIe-
Hese [5, 21] mpuBoAMUT K BRIBOAY 00 3TamHOCTH (op-
MHPOBaHHUS CHUCTEM PETYILUU CEpPIEYHOr0 pPUTMA.
Ha nepBom sTamne cieacTsBueM BO3HUKHOBEHHUS 3HAUU-
MOT0O BHELIHETO 10 OTHOLICHUIO K peOEHKY BO3ACHCTBUS
ABIIICTCSl TOBBIIIEHNE TE€TEPOXPOHHOCTH, KOTOPOE,

BUJINMO, HAJ0 PACIEHMBATh KaK ITONBITKY aIaNTaIliH
Ha ypoBHe KJeTok. Ha Bropom sTame — mocne opra-
HU3AIMM CUCTEMbI PETYISIUA PUTMa Ceplla — aJar-
TaMOHHBIE TPOLECCH YNPABIAIOTCS LEHTPaIbHBIMU
CTPYKTypaMu, CJIEJCTBHEM YEro SBISIETCS 3aKOHOMEp-
HOE yCWJICHHE MePHOTMYECKUX COCTABIAIONINX CTPYK-
TypBI pUTMa cepara [22].

BbIBOAbl

1. Ilaromorusi mepBoii MOJOBUHBI OEPEMEHHOCTH CIIO-
cOOCTBYeT pa3BUTHIO Yy peOeHKa OpaguKapiaun
1 OOJNBIION BapmabEeTLHOCTH PUTMA CEpIlla, IaTo-
JIOTHST BTOPOW TOJIOBUHBI OEPEMEHHOCTH — TaXH-
KapJIuH U MaJoil BapuaOeIbHOCTH PUTMA CepALa.

2. Hannume naronoruu OEpeMEHHOCTH B CYLIECTBECH-
HOH Mepe OINPEAENseT 3HAYCHUs MIPAKTHUECKHU BCEX
XapaKTepPUCTHK CTPYKTYphl putMma cepaua. K Hau-
Oonee CyIIECTBEHHBIM YIPABISIIOMINM (PaKkTopam OT-
HOCSATCS TOKCHKO3 OEpPEMEHHOCTH (TIPEIKIAMIICHS)
B IEPBOH IOJIOBHHE OEPEMEHHOCTH M 3a00Je€BaHUS
MarepH, COIPOBOXKIABILUECS IOBBIIICHUEM TEeMIIE-
parypsi 6omnee 38 °C mocne 8 Hezenb OepeMEeHHOCTH.

3. AMIIMTYIHBIE XapaKTEPUCTUKU DIEKTPOKAPIUO-
rpaMMbl, JJIATEABHOCTh uHTEpBaoB PQ u QT
B HEOHATAJILHOM IIEPHUOJE B 3HAUMTEIBHO MEHBIIEH
CTETICHW TIOIBEP)KEHBI BIMSHUIO XapaKTEPUCTHUK
MpOTeKaHHst GepeMEeHHOCTH.
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CHARACTERISTICS OF PREGNANCY AS
DETERMINANTS OF CARDIAC OSCILLATOR OF
A BABY IN THE EARLY NEONATAL PERIOD OF LIFE

Wakah A., Solodkova I.V., Kornishina T.L., Malkina E. V.,
Shadrina O.V., Adrianov A. V., Chasnyk V.G.

¢ Resume. In order to assess the influence of course of pregnancy
upon rate and rhythm of heartbeat of a baby in the early neona-
tal period of life, parameters of babies’ cardiac oscillators were
described in terms of power spectral density function calculated
for rows of 100-250 consecutive ECG RR-intervals registered
during orthodox sleep. Correlation of heart rhythm character-
istics, ECG patterns of a baby during first 5 days after delivery
and parameters of pregnancy described both in terms of noso-
logy and symptoms (122 parameters in total) were analyzed.
160 newborns were enrolled in the study. Drug abuse, impossi-
bility to fill in the query form or informal consent, severe disease
of baby, gestational age less than 28 weeks and/or body weight
at birth less than 1500 grams were specified as major exclusion
criteria. It was shown that preeclampsia during the first half of
pregnancy and women’s illness, associated with body tempera-
ture higher than 38 degrees Celsius after 8 week of pregnancy
are among major determinants of babies’ cardiac oscillator in the
early neonatal period of life, but they don’t affect the ECG wave
amplitude and the duration of PQ and QT intervals. Pregnancy
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complicated during the first half promotes bradycardia and high
heart rate variability and pregnancy complicated during the se-
cond half promotes tachycardia and low heart rate variability in
babies during at least 5 days after delivery. Hypothetical spatial
models of pacemaker areas were proposed for cases of normal
pregnancy, pregnancy complicated in the first half and pregnancy
complicated in the second half.

¢ Key words: pregnancy; newborn; heart rhythm; spectral
analysis; ECG.
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dOPMUPOBAHUE CEHCOMOTOPHbIX MEXAHU3MOB MNMPOAYKLUHU CJIOTA

HA HAYAJIbHOM 3TANE YCBOEHUA YTEHUA

© A.H. KopHes?, 3.U1. Cronaposa?, E.U. lanbnepunat, O.M. luitemap?
rBOY B0 «CaHkT-MMeTepbyprckuii rocyaapcTBEHHbIN NeaMaTpUIeckuii MeaUUMHCKMIA yHuBepcuTeT» MuHaapasa Poccuu;

2OIBYH «MHcTUTyT duamonorum um. U.1. Masnosax, CankT-MeTepbypr;

SOIBYH «UHctuTyT IB0NtoLMoHHOI Duanonorum u Groxumum um. .M. CeyeHosax PAH, CaHkT-leTepbypr

Pestome. KOrHuMTMBHbIE MexaHW3Mbl GOPMUPOBAHWUS HaBblka YTEHUS Y AeTel U3y4YeHbl HeAO0CTaTOYHO. [PUMEHUTENBHO
K PYCCKOM MWCbMEHHOCTM BOMPOC HE M3yyeH COBCEM. B CBS3M C 0COBEHHOCTSMM PYCCKOW MUCbMEHHOCTW LEHTpanbHOE
NONOXEHUE B Pa3BUTUM HaBblKa YTeHWUs 3aHMMaeT cnoroobpasoBaHue. B cTaTtbe NpeacTaBieHbl pe3ynbTaTbl TOHIUTOLHOTO
nccnepnoBaHns GOHETUYECKMX U BPEMEHHbIX XapaKTepUCTUK cnoroobpa3oBaHus y AeTei NMepBOro knacca Ha HayasbHOM
3Tane OCBOEHMs uTeHus. Paboueit runoTesoil UcciefoBaHUs SBNSETCS MPELNOSIOXKEHWE O CYLLeCTBOBAHUM HECKONbKMX
UHOMBWUAYANbHO-TUMONOTMYECKUX CTpaTerni OBNALEHMS HABbIKOM 4TeHus. B akcnepumenTe yuvacteoBanu 40 peteit
n3 obueobpasoBaTenbHONM LWKONbI, KOTOPbIE elie He OBnafenu K Havyany 1 knacca HaBbIKOM YTEHWS LEeNbIMU CI0BaMM.
MccnepoBaHve NpoBOAMIOCH MHAMBUAYANbHO M COCTOSIIO M3 ABYX TWUMOB 3afaHuit: | — yteHue ctumynoB (6yKB, CNOTOB,
CnoB, KBasucnos) u |l — NoBTOpeHMEe aHANOrMYHbIX 3BYKOBbIX CTUMYN0B. DOHOrpamMMbl aHanNM3MPOBANUCL NOCPEACTBOM
KoMnbloTepHbix nporpamm PRAAT 5.2.16, Gold Wave v aBTopcKoi KOMMNbloTepHOM nporpammsl. OLeHWBannCb BpeMeHHble
M GOHETUYECKME XAapPAKTEPUCTUKM YTeHus Byks u cnoros (Cl, [C), noacyMTbiBaNCsS UHLEKC CMMY/BTAHHOCTM pacrno3HaBaHus
cnora feTbMU. BbiiBNeHbl CTaTUCTUYECKM 3HAYMMbIE Pa3/INYMUG B OCHOBHbIX POHETUYECKMX U BPEMEHHBIX XapaKTepUCTUKax
Mexnay pesynbTaTamu B Havyane 1 knacca (31) u uepes 3 mecaua (32). O6HapyXeHbl MHAMBUAYANbHbIE KAaYeCTBEHHblE
M KOJIMYECTBEHHbIE Pa3nyns B AMHAMUKE U3MEHEHUIM U3yYaeMblx NapaMeTpoB. [1oka3aHo, YTo B X0 e CTAHOB/EHUSI HABbIKOB
UTeHWUs NPOUCXOLMT Mepexos OT MapanseNbHblX NPOLECCOB pacrno3HaBaHMs rpaduyeckoro ciiora K nociefoBaTefibHbIM
npoueccam pacno3HaBaHus rpaduyeckoro M cuHTesa @oHeTnyeckoro cnora. Ob6cyxaalOTCs BapuvaTMBHOCTb CTpaTerui

pacno3HaBaHMa U CMHTE3a C/IOroB y,EI,ETeVI, a TakKXe nHausuayasbHble CTpaTErnUN.

KnioueBble cnoBa: yteHue; 06yLIEHl/I€; YCBOEHUE; CNIOT; apTUKYNALNA; qJOHeTl/IKa; cTpaTeruu.

BBEOEHUE

HccnenoBannuio MEXaHM3MOB YTEHUSI Y B3POCIBIX
MOCBSIIEHO OOJBIIOE KOIMYecTBO pador [23, 26].
MeHnbille M3y4deH MPOLEcC M MEXaHW3MBI OBJIaJICHUS
YTEHUEM JeTbMH. B OonbInHCTBE paboT 3TOT mporiecc
paccMmarpuBaeTcs C TOYKH 3peHHsI WH(OPMAIMOHHO-
CEMHOTHUYECKOTO TIO/XO/a: OT pacro3HaBaHUs OYKB
W TEePEKOIMPOBAaHUSA WX MO TpaBuiaMm opdorpadun
B psaa GOHEM C TOCTEeIyIOIUM COOTHECEHHEM C MEH-
TanbHBIM cioBapem [17-19, 25, 29-30], B ocHOBHOM
HA Marepualie aHIIMKICKOro s3bika. (OCOOEHHOCTH
PYCCKOW MTUCHMEHHOCTH 3aKIFOYAETCS B TOM, YTO IPHU
KOTUPOBaHWH (TTUCHME) W JCKOAMPOBAHUH (UTCHUM)
BXHYIO POJIb WTPACT CIIOTOBON MPHUHITUI PYCCKOTO
nucbkMa [7]. B CBSI3U ¢ 3TUM CHHTE3 apTHKYISTOPHOU
nporpamMmbl (DOHETHYECKOTO CJIOTa, COOTBETCTBYIOIIIE-
ro rpauyeckoMy CIOTYy, B PYCCKOH MUCHMEHHOCTH
UMEET OTIpe/IeTICHHBIE OTIMYMS OT IPYTHX SI3BIKOB [22].
Marnon3ydeHHbIM Ha MaTepraje PyCcCKOTO sI3bIKa OCTa-
eTCs CEHCOMOTOPHBIA ACIEKT aApPTUKYJISITOPHOIO KOM-
MOHEHTAa, KOTOPOMY OOBIYHO OTBOJUTCS CIIy)KESOHAS
poib puHATHHOHN (a3l peuenpOU3BOACTBA TP YTEHUHU
BCTyX. OTHaKO M3BECTHO, YTO JaKe TPY YTEHUH MOJTda
CKPBITOC apTUKYJIUPOBAHUE MPUCYTCTBYET U Y 3PEIIBIX
9TeroB [8], a y HAUMHAIOIIUX — BCEra COMPOBOXKIA-
ercs (ponanumeit [3]. Takas 3aKOHOMEPHOCTH ITO3BOJIS-
€T MPEIOI0KHUTh, YTO APTUKYIISIIHOHHBIA KOMIIOHEHT

UTpaeT BaXKHYIO POJIb B MPOIECCE YTEHHS. DTO CBA3aHO
¢ ()eHOMEHOM «BHYTPEHHEH peum», BIEPBBIC OMUCAH-
Hoil JI. C. Boirorckum [2, §]. BHyTpeHHSISI peub MOXKET
COIPOBOXK/IATHCA BUJIMMOM apTUKYJISIITUEN B COUETAaHUH
¢ (hoHammel, a MOXKET OCYIIECTBISITHCS HA CYOBOKAIIb-
HOM ypOBHE.

WHpIMu cioBamMH, YTEHHE — HE TOJBKO S3BIKOBOIA,
HO W apTUKYIATOPHBIA HaBBIK. [loaTOMYy K IaHHOMY
MIPOIECCY MPHUIIOKHUMBI YXKE H3BECTHBIE 3aKOHOMEPHO-
CTH (OPMHUPOBAHUS JBUTATEIBHBIX HABBIKOB. COTIIACHO
teopun H.A. bepumreitna [1], BaKHBIM MOKa3zareiaem
3penoct (pOpMHUPYIOLIETOCs HAaBBIKA SIBISETCS CTe-
IEHb €r0 aBTOMAaTU3MPOBAHHOCTU M BapuaOeIbHOCTH
BPEMEHHBIX U POCTPAHCTBEHHBIX XapaKTEPUCTHK. Xa-
PaKTEpHOU 4EpTON HE3PENIOr0 HABBIKA, KaK M3BECTHO,
ABJSIETCS. HEOOXOAMMOCTh CO3HATEJILHOTO KOHTPOJIS
HaJ BEIyIIUM YPOBHEM €ro MOTOPHOTO NPOrpaMMHU-
POBaHUS U JUCKPETHOCTH PETYISLUU OTAEIBHBIX €ro
KOMITOHEHTOB. JTO, B CBOIO OU€PE/Ib, BIUSAET U HA TEM-
MOBBIE XapPAKTEPUCTUKH, T. €. Ha BPEMsI peaKkIiu.

H3zBecTHO, 4TO B mpouecce (pOPMUPOBAHUSI HABBI-
Ka YTCHHs TIpollecc NpeoOpa3oBaHms TpaduuecKux
CJIOB B (DOHOJIOTUYECKUE CIIOBA M B apTUKYISIIUOHHO-
(oHAIIMOHHBIE KOMIUIEKCHl CTAaHOBUTCS BCE MEHeEe
JuckpeTHeM [12, 16, 24]. DxcrnepuMeHTalIbHBIE HC-
CJIEJOBAaHUS YTEHMs Yy JI€TEl B HOpME U NpH AMUCIEK-
CUH TIO3BOJIMIIM BBIIBHHYTH THIIOTE3Y O CYyLIECTBOBA-
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HUU T.H. «ONepaTuBHBIX enuHul] ureHus» (OITEY).
OIIEY — »T0 OyKBa MM KOMILIEKC OYKB (CJIOT, CIOBO,
CJIOBOCOYETAHKE), KOTOPBIH OMO3HAETCS OJHOMOMEHT-
HO M COOTHOCHUTCSI C apTUKYJISTOPHOH INpOorpammoit
KaK IIeJIOCTHasl MepLENTUBHO-KAaTeropHaabHas CTPYyK-
Typa [5, 6]. OIIEY B mponecce ¢popMupoBaHus HaBbI-
Ka YTEHUS SIBIIIIOTCS €IUHUIIAMH PEKOJUPOBAHMUS, T. €.
repeBofa rpaduIecKkol CTPYKTYpHI cioBa B (hoHOIIO-
THYECKYI0 M €AMHUIIAMH XpaHEHHUs B OIEepPaTHBHOM
naMATH. OKCIEPUMEHTANIbHbIE HCCIEIOBAaHUS IOKa-
3a]lM, 4YTO NPU YTEHWU KBA3UCIIOB BPEMs OMO3HAHMS
onHoii OIIEY He 3aBUCHT OT KOJIMYECTBA 3HAKOB, €€
coctaisitonux [6]. CormacHo Hamiei Tumorese, pac-
Mo3HaBaHWE OYKBOCOYECTAHWH, MPEBBIMIAIOIINX OTHY
OI1EY, BBIMONHSETCS MOCPEACTBOM JABYX HIIM Oojee
onepanuii. MHOroonepanroHHbIE 3a/1a4l, KaK U3BECT-
HO, MOT'YT PeIIaThcs MapayiesIbHO WU TOCIIEA0BATElb-
HO [9, 12]. EcTb ocHOBaHUS moJiarathb, 4T0 MO Mepe Co-
BEPILIEHCTBOBAHUS HaBbIKA YTEHHUs MOCIE0BATENIbHbIE
CTpaTeruu CMEHAIOTCA NapajuienbHbIMU. CpaBHEHHE
BPEMEHHBIX 3aTpaT (BPEMEHHU PEaKLUUH WM CyMMap-
HOTO BPEMEHU BBHITIOHEHHS 33/1a41) TIPH BBITOIHEHUH
3aJjaHui Ha YTeHHe (Ha3bIBaHKHE) OYyKB, CIIOTOB pa3HON
CJIO)KHOCTH M KBa3HMCJIOB MOTYT CIYXHUThb CBUJETEIb-
ctBoM Toro, kakue OITEY peOGeHOK HCmoib3yeT IMpH
YTECHUHU.

B nmanmnoii paboTe MBI NPUBOAMM pE3yibTaThl HC-
CJIEZIOBaHUSI KOTHUTHBHBIX CTPaTerWii pacro3HaBaHMS
u cuHTte3a AByx0ykBeHHoro ciora (CI mmu I'C). OnHol
13 3a/1a4 HACTOSIILETO MCCIET0BAHMS ABIISUIOCH U3yde-
HHE 0ocoOeHHOCTEH (OHETHYECKUX W BPEMEHHBIX Xa-
PaKTEPHCTHK CIIOT000Pa30BaHuUs y IeTel Ha HauaIbHOM
JTare OCBOEHUS YTEHMS U MHIUBHUAYaJIbHBIE «MapILIpy-
TBD» U3MEHEHMH 3THX XapaKTEPUCTHK Ha MPOTSHKEHUU
3 nepBBIX MecsLeB 00ydeHusl.

METOAUKA

HccnenoBanue mpoBOIWIOCH TPHOKIBI 32 YUCOHBINH
rox: B okta6pe (D1), saBape (22) u anpene (I3).

Hcnvimyemvie. B xauecTBe UCTIBITYEMBIX OBLTH OTO-
Opanbl 40 yIamuxcst U3 MePBBIX KIACCOB OAHON IITKOJTBI.
B rpymimy BKJIFOYJIMCh BCE JICTH, Y KOTOPBIX 110 JaHHBIM
CKPUHMHT-HCCIIC/IOBAHUS HABBIK YTCHUS OBLIT HE BBIIIE,
YeM YTEHHE IO CJIOTaM; Te, KTO YHUTall IEIBIMHU CIIOBa-
MU, B TPYNITY HE BKJIIOYAIIUCE.

3aoanus u cmumynel. ViccienoBanue MPOBOIUIOCH
WHMBUIyaJIbHO M COCTOSUIO U3 JIBYX THIIOB 3aJIaHUIL:
I — urenune crumynos u II — noBTOpPEHME 3BYKOBBIX
CTUMYIIOB. B mepBoM Turie 3amaHuii B CBOOOTHOM Bpe-
MEHHOM peXMMe Ha MOHUTOP OIHOPOIHBIMHU CEPHUSIMHU
MOCJICA0BATEILHO MPEIbSIBISUIUCH CIIEAYIONUUE CTHMY-
aer: 1) oykeer (JI, U, M, Y, C, LI, E, 3, X, O, JI, M, A,
L, E) u 2) nByx0yxBennsie cioru (AK, UM, 1110, OL,
1, Co, MU, M4, M3, HO, OH, HU, SIM). B pamkax

BCET0 HKCIEPUMEHTA NMPEABABISUINCH U APYTUE CTUMY-
JIbl, KOTOpbIE HE 00CYKIAI0TCS B JaHHOH IMyOIHMKaINH.
Bo BTOpOM THIIE 3aaHMI Yepe3 HAYIITHUKYA OWMHAYpaTh-
HO TI0JIaBAJIMCh 3BYKOBBIE CTUMYIIBI (3BYKH, CIIOTH), KO-
TOpBIE AETH AOJDKHBI ObUTH MOBTOPUTH. DTOT THII 3a-
JAHWH UCIIONB30BAJICS JUISl BBISIBICHHUSI 0COOCHHOCTEH
ApTUKYJSILIMU cJlora IIPU YTEHUU 110 CPaBHEHUIO C IIO-
BTOpPEHHEM. DKCIIEPUMEHTY TPEANIecTBOBaIa 00yyaro-
11ast ceccusl, B X07ie KOTOPO# Mociie MHCTPYKIMH MPeTb-
SIBIISLTHCH 3 OYKBBI M 3 €JI0Ta, HE BXOJSIINE B OCHOBHOMN
Habop cTuMynoB. OTBETHI JeTEH 3aUCHIBAINCH B Wav-
(ailibl 1 aHATU3UPOBAIMCH TOCPEICTBOM KOMIIBIOTEP-
HBIX TIporpamMM PRAAT 5.2.16 u Gold Wave He3aBucu-
MO TpeMsl ayIuTOpaMH.

Ananusz. Beero 0buto npoanammsupoBaHo 2240 pe-
4YeBbIX CUTHANIOB (OykB U cioroB) y 40 nereit. [Ipu ana-
JIU3€ OTBETOB, MOJTYYEHHBIX TIPH YTEHUH U TTOBTOPEHUHU
OLIEHUBAJIMCH: 1) AJUTENBHOCTh CIIOTa; 2) OTHOCHUTEIb-
Hasl JUIMTEIbHOCTh TJIACHOTO M COIVIACHOIO B CJIOTe MpH
MOBTOPEHUH W NPU YTCHUM; 3) CIIEKTpaJIbHbIC MPU3HA-
KM KOAPTHKYISIIUU B cjorax; 4) Bpems peaknun (BP)
U «UHACKC cuMyasraHHoctn omno3Haams» (HMCO).
IIpn ananmsze BP y4uThIBAJIUCH TOJBKO IPaBUIIBHBIC
OTBETHl. AHalU3 CTpareruii, UCMOIb3yeMbIX JETBMHU,
MIPOM3BOAMIICS HAa OCHOBE TAaKUX IOKaszarelnel, Kak (o-
HETUYECKUE XapaKTePUCTUKH IIPOU3HECEHHS CIIO0Ta IIpU
YTeHUH (10 JAHHBIM ayJUTOPCKOTO aHaIM3a PEueBBIX
CHT'HAJIOB), BeTMUMHE BpeMenu peakuun (BP) pacnosna-
BaHMs rpaduyeckux cioro u BP pacnosnaBanusi ot-
JeTbHBIX OyKB, COCTaBIISIOIINX 3TOT cior. Kak n3Bect-
Ho, BP nipu naenTnduKkanyy u Ha3pIBaHUHA 00Pa30B HITH
3HAKOB BKIJIIOYACT BpEeMsi OMO3HaHHs o0paza W Bpems
MIPUHATHA PELLIEHHUS O €r0 COOTBETCTBUHU OINPENEIEHHOM
eIMHHUIIE 3aJIaHHOTO an(aBuTa 3HAKOB WK (uryp [28].
Taknum 00pa3om, eciii KOMIUIEKC JBYX 3HAKOB OIO3HACT-
cs1 TIoCeioBareNbHO, TO 3HayeHrne BP OGyxer paBHo nin
HpeBbIIaTh CyMMy BP kax1oro 3Haka B OTAEIBHOCTH.
B maremarnueckoM BBIPQKECHUH 3TO OyAET BBINIAICTH
tak: BP_>(BP +BP ). KonnuecrsenHblii noxasarenb
nHekca cumynbranHocTd omnosHanus (MCO) Bwramc-
mmm o opmyne: BP_/(BP_+BP ). Teoperndecku
MIPY MTOJTHOCTHIO AHATUTHYECKOM OIMO3HAHUM cJiora (3TO
O3HAYaeT, YTO MEPBUYHBIA CHHTE3 CJIOra OTCYTCTBYET)
NCO=>1, a npu NOTHOCTBIO CHHTETUYECKOM OITO3HAHUH
NCO<0,5. Mrade roBopsi, B IIOCIIEAHEM citydae rpadu-
YECKHI CJIOT OITO3HAETCS KaK IIEJIOCTHOE 0Opa3oBaHME,
Y Ha 3TO 3aTPayMBAETCs CTOJIBKO K€ BPEMEHH, CKOJBKO
1 Ha onozHaHue oxHo# OykBbl. Kpome Toro uto UCO sB-
JsIeTCsl TIOKa3aTeieM CTPaTeruy pacro3HaBaHMsl, OH OT-
pakaeT BpeMsl, 3aTpadyeHHOE Ha CUHTE3 CJI0Ta WX Ha 110-
WCK YK€ CyIIECTBYIOIIEH B TaMATH cuintademsl [13, 24].
UYem Gomnbire UCO, TeM Jonbliie MPUHUMAETCS PeLIeHHE
0 TOM, KaKkoW CJIOroBOH apTHKYJSALMOHHOM Iporpamme
(cumabeme) COOTBETCTBYET Tpa(pUIECKHiA CIIOT.
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PE3YJIbTATbI

Ixkcnepument 1

Umenue 6yks. AHANHM3 KaueCcTBA M BPEMEHH PEAKITHN
(BP) urenus Oyks B D1 mokasai, 4To y GOJBIINHCTBA
JISTeH yXKe B OKTSAOpE 3TO HE BBI3BIBACT 3aTPYyJHCHUU
W BBINONHAETCS OBICTPO M ycrenrHo. Yucno ommbok
B Tpymnme ObUIO BeChMa HE3HAYMTEIbHBIM (He Oojee
14% y 4 nereii, a y ocransubix — 0). 29 nereit (73 %)
WCIOJIb30BAJIM TIPM Ha3bIBaHUU aJ(paBUTHBIC Hau-
MeHoBaHusl OykB (C — ¢» wiu ac, M — w3 uimu am).
CpennerpynmnoBoe BP HaspiBaHusi OyKB COCTaBHIIO
0,763 ¢ (c — 0,21), BP cmoros — 1,3 ¢ (¢ — 0,53).

BennunHa cTaHAapTHOTO OTKJIIOHEHUS (G), KakK Io-
Kazarens JauMcrnepcud U BapuaTuBHOCTH BP orBeTOB
Ha pa3HbIe OYKBHI Y OIHOTO U TOTO ke peOeHKa, B Cpe/l-
HeM 1o rpymnme passsuiach 0,214 ¢. AHanoruyHeli mno-
Kazarenb 11 ciaoros — 0,48 c.

Umenue cnoeog. Pe3ynbrarbl YTEHUS CJIOTOB B KOM-
MBIOTEPHOM TECTE TOKAa3allk, YTO CTEIEeHb CHOPMHUPO-
BaHHOCTH HaBBIKA CHHTE3a CJIOTa BapbUPYET y JeTel
B ITMPOKOM JIMANa30He: OT MOJIHOTO OTCYTCTBHS JI0 Ya-
CTUYHO aBTOMATH3MPOBAHHOTO COCTOSHUS (Tadm. 1).
6 (15 %) mereii HE yMenu CIUBATh CJIOTH U HA3BIBAIH X
nobykBeHHo: MU — [moa..i], IO — [ fo..0] . ¥ ocTains-
HBIX JieTel cpenHee BP HaswiBaHus cioroB ObLIO 0-
cToBepHO OombiM, 4yeM BP Ha3siBanum OykB (cOOT-
BercTtBeHHO 1,303 c 1 0,7 ¢; P<0,0001).

CpaBHUTENBHBIN aHATN3 BPEMEHHBIX IapaMeTPOB
PEUEBBIX CUTHAJIOB IIPU YTCHUW U IOBTOPEHUU MTOKA3aJl,
YTO JUTUTEIBHOCTH CIOTOB IPH YTEHUH ObLiIa I0CTOBEP-
HO Oombine, yem npu nmosToperwn (P<0,001) (tabm. 2).
B cpennem 1o rpyrine riacHbie ObLIH IOCTOBEPHO JITHH-
Hee MPU YTECHUH, a COTNIACHBIE 0 JUIUTEIHHOCTH HE pa3-

! TIpu mozcuere BP B D1 pesysbrarsl 3THX JA€TEH HCKIIOYATUCH

JIMYAJIMCh NIPU YTEHUH U ToBTOpeHun. OfHaKo y 6 aereit
HaOoanach oOpaTHasi KapTUHA: MIPU YTEHUU OHH 3a-
TSATUBAIN aPTUKYISILHIO COIACHOTO, T. €. BPeMs IIPOU3-
HOIIIEHHS COIVIACHOTO TPU YTEHHWH OBLIO CYIIECTBEHHO
Oonblle, 4eM npu NoBTOpeHnu (Tadi. 2, n/rp. 3).
Amnanu3s pacnpenenenus BP nereii B rpynme nokasai,
YTO COCTaB IPYIIIbI HEOJHOPOAEH 110 BPEMEHHBIM XapaK-
TepUCTUKaM dTeHus OykB U cioroB. Y 35 nereit (87 %)
BP npu HazpiBaHuUM pa3zHbBIX OyKB pa3nuyanoch HE3Ha-
yntenbHO (cpennsis BemuunHa BP — 0,7 ¢, 6=0,15 ¢).
OTO MO3BOJNAET 3aKIIOYUTh, YTO K MOMEHTY HCCIENO-
BaHUs y TUX JeTell acconualyst Mexry OyKBOi U ap-
TUKYJISITOPHOH TIpOrpaMMoii (pOHAIMU PENICBAHTHOTO
3ByKa OblJla aBTOMAaTHU3UPOBAHA. 5 JIETEH CYIICCTBECHHO
OTCTaBaJIM O 3TOMY IOKa3arento: cpegHee BP Ha3biBa-
Hus OyKB paBHsUIOCH 1,21 ¢ ¥ BappUpOBAIIO B IIUPOKOM
nmuanazone ot 0,54 ¢ mo 3,2 ¢ (6=0,65 ¢). 6 gereid, kak
YKa3aHo BBIIE, HE OBUIM CIOCOOHBI K CHHTE3Y CIIO-
ra. OcranpHble AETH apTHUKYJIUPOBAIN CJIOT OoJiee WU
MEHEEe CIMTHO. AHaJU3 (OHETUUECKUX M BPEMEHHBIX
XapaKTEPUCTHUK BBISIBIII PsIZl 0COOEHHOCTEHN, XapaKTepH-
30BaBIIMX CIIOCOO WIIM CTPATETHIO CHHTE3a M CTENEeHb
ABTOMATU3UPOBAHHOCTH HaBblKa. Clenys NpUHIUITY
MaKCUMaJIbHOTO MOoA00us, Mbl 0TOOpaiu 4 3TallOHHBIE
MOATPYIIIBI A€TeH, OAHOPOAHBIE O MOKA3aTeIsIM CTpa-
ternn. B HuX Bommn 22 pedenka (55%). Y ocTambHBIX
JieTel HaOJIIoaIuCch CMeIanHble cTpareruu. [lonrpym-
ma Ne 1 (n=6) BiIroyana AeTeld, He BIAJCBIIUX CHH-
Te30M ciora. OHM YWTaIM CJIOTH AHAJIUTHYECKH, TO-
oyksenHo. [lonrpymma Ne 2 (n=4) cocrosina u3 1erTew,
BJIAJICBLIMX aBTOMATH3MPOBAaHHBIM CHHTE30M CJIOIOB,
uMmeBmux Huskwe 3HaueHus BP u MCO. Ilonrpymma
Ne 3 (n=6) Bkirowyana gerei, oOmeil YepToil KOTOPBIX
Obutn Beicokue 3HaueHust BP, UCO u Gonbiiee Bpemst
APTHUKY/IILMH [IEPBOTO COMIACHOTO 110 CPABHEHUIO C HO-

Tabnuua 1
CpenHue 3HayeHus BP n MCO npu uteHuun GyKB M CIOrOB B Noarpynnax aetemn
Moarpynna n BP npu uteHnn 6yks (c) o BP npu utennn cnoros (c) o' nco o? o®
Moarpynna 1 6 0,96 0,41 - - - - -
Moarpynna 2 4 0,61 0,12 0,68 0,21 0,57 0,22 0,1
Moarpynna 3 6 0,91 0,36 1,28 0,44 0,74 0,33 0,28
Moarpynna 4 6 0,75 0,19 1,47 0,53 0,97 0,44 0,29

BPcn/ (BPc+BPr)

0! — cpeaHee B MOArpynne AeTeil 3HaYeHWe CTaHAAPTHOrO OTK/IOHEHUS BpeMeHu peakumu (BP) HasbiBaHWs Kaxmoi BykBbl OT CPeAHEro B COBO-
KynHOCTU BYKB-CTMMYNIOB; G — CpefiHee B MOArpynmne Aeteil 3Ha4yeHUe CTaHAapTHOro oTknoHeHus MCO Kaxznoro cnora B COBOKYMHOCTM C/IOTOB-
CTUMYNOB; 0° — cTaHAapTHoe oTknoHeHue cpeaHux MCO B noarpynne peteil. MHaekc cumynbtaHHOCTH ono3HaHus (MCO) Bblumcnsnu no dopmyne:

Tabnuua 2
[lnvtenbHoCTb cornacHoro (abcontoTHas M OTHOCUTENbHAs) B Corax y Aetei noarpynn 2 u 3
CpepfHss AnuTeNnb HOCTb COMNACcHOro B cnore (c)
Cnor M3 MW HA HO LN
CornacHbin M [ons B ciore M nons B cnore H [ons B cnore H fnons B cnore L nons B cnore
Moarpynna 2 0,185 0,3 0,122 0,25 0,125 0,3 0,133 0,25 0,248 0,45
Moarpynna 3 0,44 0,45 0,346 0,58 0,235 0,4 0,284 0,42 0,405 0,56
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A b

Mam1 M#A - rep Mam1 M#A - read
0,05 0.05

-0,014 -0,01-

-0,07
0,56 0 1
time(s)

-0,07
0

Puc. 1. Ocuunnorpammbi peyeBbix curdHanoe Mam B 31: A — npu
noBTopeHun u b — npu uteHnm cnora M4

BTOPEHHEM U C aHAJIOTUYHBIM TOKa3aTelleM y TpejicTa-
BHUTEJICH Apyrux moarpym (tadm. 1). Joms cormacHoro
Yy HUX OBbUTa CyIIECTBEHHO BBIIIE, UM Y JIPYTUX AeTei
(tabm. 2, puc. 1). letn nonrpynmst 4 (n=6) UCIIONIB30-
BaJIM TaK HA3bIBAEMOE «JIBOWHOE YTEHHE»: CHaJdaja Ipo
ce0sl WM MIETIOTOM TPOU3HOCHIIN CJIOT aHAIHTHYECKH
WJTA TIOJTYCUHTETHYECKH, a 3aTeM — BCITyX IEJIOCTHO.

s OLleHKM KOTHUTHBHOM CTpaTeruy pacro3HaBa-
HUS M CHHTe3a cjora (mapajulebHOW MU MOCIeIoBa-
TEJIhHOMN, CYKIIECCUBHOM WIIM CUMYJIBTAaHHOW) paccdu-
THIBAJICA WHJEKC cuMynbTaHHOCTH oro3HaHus (MCO).
VY 4 npereii moarpymnmel 2 ObUTH TIOIYYeHBI HanOosee
Huskue 3HadeHnus MCO (0,62). BP mpu Ha3biBaHUM
CJIOTOB HE oTIn4ajnock or BP mpu HaspiBaHus OykB
(Tabm. 1). DTO CBHIETENBCTBYET O TOM, YTO JIETH pac-
[IO3HAIOT CJIOT KaK LENOCTHBIN KoMIuieke. Enle ogHuM
MOJTBEPXKACHNEM ITOTO OblIIa HU3Kas BapHUATHBHOCTD
BP pacnio3naBanust pasHsix cioros (¢'—0,27 ¢).

VY nereit ocTaNbHBIX 3 MOATPYII ONEPAIUU CUHTE-
3a ciora ObUTH C(OPMHUPOBAHBI ¢I1a00, BHITOTHSIIACH
C OTOpPOW Ha CYKIECCUBHYIO CTPATETHI0 PAcIO3HABA-
HUs. AyIUTOPCKHMI aHalIM3 YTEHHUs CJOTOB IOKa3al,
YTO ACTH CO CJ'Ia6I)IM HaBbBIKOM CHHTE3a CJiora npume-
HSUJTU TIPU YTEHUU Pa3HbIe TAKTHYECKHE yI0BKU. YacTh
JETEeH «3aTSATUBATN» APTUKYJISIIIHIO TIEPBOTO COTIIACHO-
ro’ (moarpymma 3) (puc. 1), apyrue (moarpymma 4) —
KCII0JIb30BAJIM TaK Ha3blBAEMOE «IBOWHOE UTEHHUE:
CHauaja Mpo ceds WIX IICMOTOM MPOU3HOCHIUA CIIOT
AHAIMTUYCCKH WM TMOJYCHHTETHYCCKH, a 3aTeM —
BCIYX IIEJIOCTHO.

IKCcMepuMeHT 2

[loBTOpHOE TEeCTHpOBaHUE, IPOBEJAEHHOE C JIE€THbMHU
9KCIIEPUMEHTAIILHOM IPYTIIbI B SHBAPE IO TOH JKE CXeMe
C TEMH K€ CTUMYJIAMH BBISIBHJIO JUHAMHUKY KaueCTBEH-
HBIX U KOJMYECTBEHHBIX CPEIHErPYMIIOBBIX IOKa3are-
neii. Cpeanee BP urenus OykB B stHBape (32) HECKOIBKO
YBEJINYUIIOCH, HO Pa3HHLIA HE JOCTHUIIA TOCTOBEPHOTO
ypoBHs: 0,839 ¢ no cpaBHenuto ¢ 0,763 ¢ B okTsOpe.
IlonoOHas TeHneHIMs OKa3anach [Ull HAC HEOXHUIaH-
HOMi. BO3MOXHBIM 00BSICHEHHEM DTOTO MOJKET OBITH TOT
¢axT, uro B OKTsAOpe Mo mporpamme | kmacca y aereit
ObUI TaK Ha3bIBAEMBIN «OyKBapHBII IEPHOIY, T. €. PEry-
JISIPHO TPEHUPOBAJIOCH 3alIOMHUHAHUE 3BYKOOYKBEHHBIX
CBSI3eH, YTO aKTHBU3UPOBAIO COOTBETCTBYIOIINE MHE-
CTHUYECKHE CJe/Ibl. DTO MOIVIO OOJIETYUTh JETAM aKTya-
JU3aIHI0 3BYKOOYKBEHHBIX CBSI3€H IPHU BBIIOIHEHHH
3aJaHUH KOMIIBIOTEPHOIO TECTa U COKPATHTh BPEMs
peaktmuu (Tadm. 3, 4).

2 I[aBa}I TEM caMbIM cebe JOMNOJHUTEJIBHOC BPEMS U1 BBITIOJTHCHUS
CHUHTE3a cjora

Tabnuya 3
CpefHerpynnoBble XapaKTepuUCTMKu YteHns cioros 8 1 1 32
Crumynbl o1 32
BP 0,76 0,85
bykes o 0,21 0,19
BP 1,32 1,01
[ 0,48 0,29
Crorw Nco 0,89 068"
[ 0,42 0,16
* — P<0,005;** — P<0,001
Tabnuua 4
Cpepnnue 3HaveHns BP u MCO npwu yteHnmn 6ykB 1 cnoros B noarpynnax 2,3 n 4 g 32
Moarpynna n BP npu yteHun 6yks, 0 6ykB BP npu yteHuu cnoros, ¢ o! Mnco o? ol
Moarpynna 2 4 0,81 0,18 0,8 0,19 0,53 0,12 0,02
Moarpynna 3 6 0,90 0,17 1,10 0,27 0,66 0,16 0,09
Moarpynna 4 0,85 0,21 1,15 0,4 0,74 0,27 0,2
Moarpynna 1 6 0,82 0,19 1,32 0,38 0,84 0,26 0,19

BPcn/(BPc+BPr)

0! — cpepHee B noArpynne Aeteil 3HaYeHMe CTaHAAPTHOIO OTK/IOHEHUs BpeMeHW peakuuu (BP) HasbiBaHWS Kaxaoi GyKBbl OT CPEAHEro B COBO-
KYMHOCTU BYKB-CTUMY/IOB; 02 — CpefHee B MOArpynmne AeTeil 3Ha4YeHue CcTaHaapTHoro otknoHeHus MCO Kaxmoro cnora B COBOKYMHOCTM C/IOTOB-
CTMMYNOB; 0° — CTaHAapTHoe oTknoHeHue cpeanux MCO B noarpynne peteit. MHaekc cumynbtaHHOCTH ono3Hanus (MCO) Bbiumncnsam no dopmyne:
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A b
6MaM2 MA - rep

Mam2 MA - read

0 0,41 0
time(s)

0,67

Puc. 2. Ocumnnorpammsl peueBbix curHanos Mam B 32: A — npu
noeTopeHnn u b — npu uteHun cnora M4

Cpennee mo rpynne BP uTeHust cioroB B siH-
Bape JOCTOBEPHO YMEHBIIMJIOCH (COOTBETCTBEHHO
1,321 cu 1,05 ¢; p<0,007). [Iporpecc B 0CBOCHUH CHH-
Te3a CJIOTOB NPU YTEHHH 0COOCHHO 3aMETHO MPOSBUIICS
B JIBYX IOKa3areysix: 1) CHKEeHUH BapuaTUBHOCTH BP
IpU YTEHUM Pa3HBIX CJIOrOB OJHHUM U TEM K€ peOeH-
KOM, T. €. TIOBBIIIICHUH CTAOMIILHOCTH HaBBIKA (CpeIHEE
3Ha4YE€HHE CTaHJAPTHOTO OTKJIOHEHHUS YMEHBIIMIOCH
¢ 0,48 ¢ mo 0,29 c¢; p<0,0001) u 2) B ymeHbIICHUN
HCO, kak mokasareiss CUMYJbTaHU3ALUUU PaCIO3Ha-
BaHMA TIpaUUECKUX CJIOTOB M COBEPILICHCTBOBAHUS
CHHTE3a apTUKYIATOpHOH mporpammsl (¢ 0,89 mo 0,68;
p<0,0005). ¥ MHOTHX JeTEeil COKpATHIACh U JITUTEIb-
HOCTb PEUEBOr0 CUI'HAJIa IPU YTCHUU (pHC. 2).

B nmanHOM wuccienoBaHMM HAac HHTEPECOBAI BO-
IIPOC, B Kakoil Mepe HWHAMBUAYaJbHBIC pPa3JIndus
B KayeCTBEHHO-KOJIMYECTBEHHBIX XapaKTEePHUCTHUKAX
YTEHHsI, CIOCO0E, CTpATerusx OBIAJACHUS HABBIKAMHU
COXPaHAIOTCS B AWHAMHKe. VHBIMH cloBamu, SBISI-
IOTCSI I MHIMBUIYyaJbHbIC CTPAaTerMu CHHTE3a CJIora
YCTONYMBBIMH XapaKTEPUCTUKAMH FITH OHU HOCAT CITy-
YaliHbI, BPEMEHHBIN XapakTep. [[1s1 BBIICHEHUS 3TOrOo
BOMpOCa ObUI MPOBEACH COMOCTABUTEIbHBIN aHaH3
OCHOBHBIX, OIUCAHHBIX BBIIIE XapaKTEPUCTHK, IMOITY-
YEHHBIX B OKTSIOpE U B SIHBApE B OIHHUX U TEX K€ MOA-
rpymIax UCIbITyeMbIX (moarpynmnax 1, 2, 3 u 4).

Kak BumHO B Tabnuie 4, pa3nuuusi B yCBOCHUU
3ByKOOYKBEHHBIX ~accolManuii (T.e. B Ha3bIBAaHUU
OyKB), KOTOpBIC HAOIOAAIUCH B OKTAOPE MEXIY JETh-
MH 1—4-if OATPYNIT HUBEIUPOBAINCH Yepe3 3 Mecs-
1na oOy4eHHs. AHAJIOTHYHBIE TepeMEHBl MPOU3OILIH
U CO CTaHJApTHBIMH OTKJIOHEHHSMH. DTO O3HAUaer,
YTO K SIHBAPIO aCCOLUALNU MEkKAy OyKBaMH M 3ByKaMu
YIPOUYMINCh U aBTOMAaTU3UPOBAIIUCH, & MHIUBHIYallb-
HBIE Pa3U4Hsi BO BPEMEHHBIX XapaKTEPHCTHKaxX HC-
ye3au. AHaJIM3 BPEMEHHBIX TOKa3aresnel YTeHus cio-
TOB BBISIBHJI OTYETIIMBYIO TOJIOKHUTEIBHYIO JHHAMHUKY
BP B 1, 3 u 4-it noarpynmax (puc. 2). ®onernyeckuit
aHaJIN3 PEYeBBIX CUTHAJIOB IIOKAa3aJl, YTO B IEPBOM MO~

TpyIIIie MPOU30NLIO0 KapJMHAIFHOE H3MEHEHHUE: NETH
OCBOWJIH CHHTE3 citora (Tadm. 3). Bo BTOpoii moarpyre
3HAYMMBIX TIEpEMEH HE ITPOM3O0IIII0, HAOIIOAaI0Ch 1aXKe
He3HaunTenbHoe yBennuenue BP. Bonee napopmarus-
HBIM OKa3anock cpaBHeHHe 3HaueHni MICO B 1ByX 3Kc-
nepumMeHTax (puc. 3, 4, 5).

Kak BumHo Ha pucynke 4, MCO cymecTBeHHO
CHUBWICA Y AeTer 3-it u 4-if moarpynmn. AHAJIOTHYHO,
B 3THX K€ MOATPYIAaxX YMEHBIIMIOCH 3HaY€HUE CTaH-
JIAPTHOTO OTKIJIOHEHWs, KakK II0Ka3aTells BapHadelb-
HOCTH TIPUMEHSEMOW CTpaTeruu MPH YTCHUH DPa3HBIX

nirp
02
2,00 @3
B4

g
5
e

BPcnoroB (cek)
8

00 T T

SKCNePUMeHTLI

Puc. 3. BpeMsi peakuumu YTeHus cnoros B noarpynnax 2, 3 n 4
B 3KcnepumenTax 1 (31) n 2 (32)

n/rp

a2
@3

uco
—

4407

OKCNnepPUMeHTbI

Puc. 4. B noarpynnax 2, 3 u 4 B akcnepumeHTtax 1 (31) n 2 (32)
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31 32
OKCNepUMeHTbI
Puc. 5. AuHamuka nokasatenss BapuabenbHOCTM CTpaTerui

UYTeHUs — cTaHpapTHoro otknoHeHus MCO (ctaHa. oTkA.
UCO) y peteit noarpynn 2, 3 u 4 B akcnepumenTtax 1 (31)
n2(32)

cioroB. TeM He MeHee, B HBape COXPAaHSUIUCH TE XKe
MexrpynmnoBeie pazmmuus MCO, 4uro m B OKTs0Ope.
Jetn monrpynmel 1 K STHBapio OCBOWJIM HAaBBIK CHHTE3a
CJIOTOB, HO I10 BCEM IIOKa3aTessIM OTCTaBajIM OT JeTel
OCTaJIBHBIX TOATPYIL.

OBCYXXOEHUE

Kak ormeuanioch BBbINIE, CYHIECTBYET JOCTATOUHO
CBHJICTENILCTB, YTO, OBJIAJCBasi YUTCHUEM, JIETH CHadasa
3alIOMHUHAIOT COOTBETCTBHE 3BYKOB U 0003HAYAIOLINX UX
OykB (OyKBapHBI MPUHIIMII), & 3aTEM OBJAJIEBAIOT Ha-
BBIKOM JIEKOJMPOBAHUS, T.€. YTeHHEM cIoB. [Ipomexy-
TOYHBIN JTAIl: MEXy YMEHHEM OIO3HABaTh U Ha3bIBaTh
OYKBBI M CIIOCOOHOCTBIO IMPOYHMTAaTh M TIOHATH 3HAYe-
HHUE NPOYUTAHHOIO CJIOBA OCTAETCS CJIa00 N3YUYECHHBIM.
MynbsTucruTabndecKie s3bIKU (HaIpuMep, HEMENKHH,
WTANBSTHCKHH, (PMHCKUAHN, PYCCKHUI) B 9TOM TUIaHE H3yde-
HBl 0COOEHHO cnabo. JlaHHbIe, TONyYEeHHBIC B HACTOS-
LIeM HCCIIeIOBAaHNH, MOKa3aJld, YTO BCien 3a o0pazo-
BaHHEM 3BYKOOYKBEHHBIX CBSI3€H y JieTell ciemyer aram
OBJIaJICHHS HaBBIKAMH CHHTE3a CJIOTa. DTO COITIACyeTCs
C MHOTOYHCIICHHBIMU HAOJIFOJICHHUSIMHU T1E/IaroroB U ICH-
xonoroB [4, 10, 12, 16, 24]. OnHako, Kak OTMEUajIOCh
BBILIE, MaJI0 U3BECTHO O CTPATETHSIX U CEHCOMOTOPHBIX
MeXaHM3MaX OBJAJICHUS] CHHTE30M CJIoTa. 3HaUYeHHS Bpe-
MEHH peakuy YTeHHs OyKB W CIIOTOB, TOJyYeHHEIE
B JIByX DKCHEPHMEHTaX, CBHUJIETEILCTBYIOT, YTO Y)Ke
K KOHILYy TIEPBOTO MOIYTOIHs Y OONBIINHCTBA IeTEH Mpo-
WCXOUT aBTOMATH3alMs APTHUKYISTOPHBIX MPOrPaMM
HasbBaHMs OykB. Kpome cokpamienust BP 06 aTom cBu-

JIETENLCTBYET YMEHBIICHUE CTAHJAPTHOIO OTKIOHEHHS
BP or cpennero mo rpymnme cTUMYIIOB-OyKB, TIPEIbSIB-
JICHHBIX Ka)XI0My peOeHKy. Kak u okunanocs, 3Ha4eHus
BP npu uTeHMH CTUMYJOB-CIIOTOB CYIIECTBEHHO IIpe-
BBIIIAJIA aHAJIOTMYHBIC MOKA3aTeNU MPH YTCHUH OYKB.
OcTaBanoch HESICHBIM: 3Ta pa3HHIA OOBSICHIETCS TOIb-
KO OOJIBIIIMM YHCIIOM 3HAKOB B cjiore (2 OYKBBI) MM BHI-
MTOJTHEHUEM JIOTIOTHUTENbHOW KOTHUTHUBHOM OTIEpaIliy
CHHTE€3a MOTOPHOM MPOrpamMMBbI CJI0Ta C y4eTOM CJIOTO-
BOTO MPHHIUNA MHChMa. ECI MPeAnonokuTh, 4To MpH
YTEHUH CJIOTa U3 JIBYX OyKB peOEHOK CHaJalia Oro3HaeT
MTOCIIETOBATEHHO KAXKAYIO OYKBY, TIOCIIE YEr0 OCYIIeCT-
BJISIET CHHTE3 LIEJIOCTHOTO apTUKYIATOPHOTO KOMITJIEKca,
BP crora gomkHo paBHsATECs cymme BP xaxoli n3 OyxB
Y BPEMEHH, 3aTPayeHHOro Ha cuHTe3 (cTparerus A) [17].
B Taxom ciydae criemyer oxunark, uro BP ciiora Gymer
npeBbImars cymmy BP Bxomsimux B Hero 6ykxB. MHmekce
HNCO cootBercTBeHHO aomkeH ObITh>1. Ecnmu mpen-
MOJIOXKHTh, YTO OIO3HAHKWE OYKB, U3 KOTOPBIX COCTOHT
CJIOT, TIPOUCXO/IUT TapajuIeNIbHO, & TIOTOM BBITIOTHSETCS
cunTe3 (ctparerus b), To 3naueHne BP OymeT HaxomnuTh-
cs B uaTepBasie 0,5<BP<1. Ecnu, HakoHe1, cior ormo-
3HAETCSl KaK LIEJIOCTHBIM KOMILIEKC, aCCOLMMPOBAaHHBIN
¢ cmabemoit (crparerus B), To 3nauenue CO Oyner
0,5 u menbie. Yucnoseie 3Hauenus MCO, nonydyeHHble
B Havdasre yaeOHoro roma (D1) moka3sBaroT, 9To y 6 Ie-
teii (18 %) NCO npessiinan exunuity?. I3 3T0ro MOXXHO
CeNaTh BBIBOJ, YTO DTH JIETH MPH YTCHUU CJIOTOB MPU-
MeHsun ctpareruto A. Y 27 aereit (80%) mokaszarenu
NCO cootsercTBoBanu crpareruu b, u Toiasko 6% ne-
Tel (2 Yell.) HCImob30BaIH cTparernto B. MHorme metu
(moxrpynma 3) OCyIIECTBISIIN CHHTE3 JIUIIH CO BTOPOH
MOTBITKHM: CHAayajia IIeNOoTOM WIIM Mpo ceds, a 3aTeM
BCIYX LIEJIOCTHO. AHAIIU3 PEUYEBBIX PEAKIUI MMO3BOJSCT
MIPEIONIOKHTE, YTO CHHTE3 CJIOTa Y TaKUX JAETeH IMpo-
WCXOUT TOJNBKO HA aKyCTHYECKOM YPOBHE. YCIIBIIIAB
CBOIO, €I1I€ HEMOJIHOIIEHHYIO apTUKYIIALHNOHHYIO pealu-
3aLUI0, JIETH, CKOPEE BCET0, JIOTaIbIBAIOTCS MO 3ByKOBO-
My CXOJICTBY, Ha KaKOM CJIOT 3TO TIOXO)KE U HA3hIBAIOT €r0
LIEJIOCTHO.

IIpu nccnenoBanum B staBape (D2) pacmpeneicHue
3HaueHuit MCO, kak mokaszarenst cTpaTreruu, U3MeHH-
nock: crparerus b (MCO> 1) nabmronanace y 38 (95 %),
a crparerusi B (MCO<0,5) mno-mpexHEMy TOJBKO
y 2 nereit (5%). IIpu ToM Hamo y4ecTb, 4TO JaHHEBIE
pacrpenenenus OTpakaloT CpeTHIe TTOKa3aTeNd YTSHUS
kaxibiM pederkoM 13 cioroB. UCO oTAenbHBIX CIIOTOB
CBUJIETENILCTBOBAJIO, YTO CTPATETUHU, UCTIONb3YEMBIE O/I-
HUM H TEM K€ peOEHKOM MOTYT MEHSTBCS OT CTpaTeTul
A no crparerun B. B nocneanem ciydae cior COOTHO-
CHJICSI C apTUKYJIEMOH LENIOCTHO, YTO MOXXHO OOBSICHUTD
€ro BBICOKOM YaCTOTHOCTHIO B MHAUBUAYAIBHOM OIIBITE

3 B 9T0 YMCII0 HE BKIIIOYAINCH JETH, YUTABIINEC CJIOT HO6yKBeHHO.
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pebenka. MHave roBopsi, B poLiecce OBIAJCHUS HaBbI-
KOM PacIro3HaBaHUS ¥ CHHTE3a CIIOTOB HEKOTOPHIE JIETH
IO CYIIIECTBY MCIOIB3YIOT OAHOBPEMEHHO 2 CTPaTEeTHH:
AHATUTHYECKYIO (TTOCIIEIOBATEILHOE PEKOIUPOBAHNE),
a JIJIsl HEKOTOPBIX 00Jiee 3HAKOMBIX CIIOTOB — XOJIUCTHU-
YecKylo (LIEJOCTHOE OMO3HAHUE CJIOra W accoUuarys
ero ¢ cwmabemoit) [16]. B ciydasx wmcrnomb3oBaHHA
2-i cTtparermu craHmapTHoe oTkionenne BP m MCO
JIOCTUTAJIO  BBICOKMX  3HAYEHHUH: COOTBETCTBEHHO
0,34-0,71 u 0,24-0,55. Bapuarusnocts UCO (o) Tec-
HO KoppenupoBaina ¢ BeanunHor CO u cranaapTHEIM
oTkiioHeHHeM BP cioroB: kod3ddumment koppensmun
ITupcona 6511 paBen coorercTBenHo 0,76 u 0,86. MHa-
4e roBOps, 4eM OoJiee CTpaTerus YTEHHs CJIOTOB IpHU-
ommxaercst kK Tuny B, Tem Hike BapuaruBHocTh MCO,
T.€. BBIIIE CTENEHh CUMYJIFTAHHOCTH CHHTE3a CIIOTOB.
BapuaruBHOCTh (pOpMHpYIOIIETOCS HaBBIKA, KaK W3-
BECTHO, BBICOKA Ha HAauaJIbHOU cTajuu (HOpMUPOBAHUS
U CHIXKaeTcs Mo Mmepe ero aBromarusauuu [1]. Ta-
KuM 00pasoM, cHkenue BapuaruBHocTn MCO npaBo-
MEPHO paccMaTpHBaTh KaK CBHJETEIHCTBO MPHUOIIKE-
HUS K aBTOMaTH3aI[UH HAaBBIKA CIIOTOBOTO CHHTE3A.

Marepuainsl psiia UCCIEAOBAaHUI MO3BOJIAIOT TIPE-
MOJIOXKUTD, YTO BJIAJIEHHE PEUbIO MOPa3yMeBaET KpoMe
MEHTAJIBHOTO JIEKCUKOHA HallMYMe TaK Ha3bIBAEMOTO
«MEHTAJBHOTO cHuTabapus», T.¢. Habopa apTHUKYI-
TOPHBIX MPOTrpaMM/(HOHOIOTHYECKUX CXEM, COOTBET-
CTBYIOIIMX BCEM CJIOTaM JIaHHOTO si3bika [12, 16, 14,
21, 24]. Cnenyst 3TOM KOHUEHIUH, JOTHYHO OXKUJIATh,
YTO MPH OCBOCHWW YTCHHS HA OIPEICIICHHOM J3Tare
JTOTDKHBI 00pPa30BBIBATHCS CBI3U MEXKTY IpadynIecKuMHU
CJIOTaMH M COOTBETCTBYIOIIMMHU CHJJTabeMaMu MeEH-
TaJBHOTO CHUTabapusi. 3HaUnTeIbHAsl BapuabenbHOCTh
BP n UCO npu uTeHnn pa3HbIX CI0TOB CBHETEIBCTBY-
€T 0 TOM, YTO Ha TOM dTare OOy4eHHus y AeTei ere
He 00pa3oBasiach CBSI3b MEXKAY I'padUUeCKUM CIOTOM
M COOTBETCTBYIOIIEH critabeMoit u poHoIOrHuecKumM
CJIOTrOM, Kak s13bIK0BOM enuHuueil. [lo-suaumomy, aptu-
KYJSIIMOHHBIC HABBIKA YTEHHS CJIIOTOB HA ATOM JTarle
SBIISTFOTCS 111 HUX CKOpPEe HOBBIMH CEHCOMOTOPHBIMHU
HaBBIKAMH, YE€M SI3BIKOBBIMH, T.€. TEMH, KOTOpbIE HC-
MOJIB3YIOTCS UMM NPH MOTOPHOM IPOrpPaMMHUPOBAHUU
peun. B momb3y 3TOro MpenmnonoKeHUs CBHUIETENb-
CTBYIOT ¥ OITMCAHHBIE BBIIIE ()EHOMEHBI IBOMHOTO YTe-
HUS ¥ BTOPUYHOTO CHHTE3a CIIOTa Ha OCHOBE JIOTAJIKH
1o akycTuaeckomy 3(QeKTy nepBoii, He O4eHb YIauHON
¢donamu. MoTtopHas porpamma ciora npu 3tom ¢op-
Mupyertcs «on-line», a He U3BJIEKaeTCS U3 MEHTAIbHO-
ro cmmiabapus. B D1 Takue heHOMEHBI BCTpEUATHCh
y 13 neteit, a B D2 —y 12 gereit. [IpomomkuTeIHOCTH
TaKOT0 CEHCOMOTOPHOT'O 3Tana B OCBOGHHUH CJIOTOCIHUS-
HUSI y pasHbIX JAETeH HE OMHAKOBA.

[Ipu sTOM ClleAyeT y4HTBHIBaTh, 4TO OOCYyKIaemas
YacTh KCIEPUMEHTAIBHBIX JaHHBIX 10 CYIIECTBY OT-

HOCHUTCSI K YTEHHIO KBA3WCIIOB, T.€. O€CCMBICIEHHBIX
OyKBOCOYETAHHWA. DTO O3HAYAET, UTO PEOCHOK B IKCIIE-
pPUMEHTE JIMIIEH BO3MOKHOCTH HCIIOJIb30BaTh aHTUIIU-
MaLWI0 U ONOPY Ha JIMYHBIM CIIOBApHBIN 3alac U KOH-
TeKCT. TeM He MeHee aHaJINM3 aHAJIOTMYHBIX MTapaMeTpoB
MIPH YTEHUH CJIOB TEMH K€ JCTbMH CBHJICTEIHCTBYET,
YTO BBIIICONICAHHBIE OCOOCHHOCTH (HOPMHUPOBAHUS
HABBIKOB CHHTE3a CJIOTa MPOSABISAIOTCS U MPU YTECHUH
cnoB. OnHako 00CyKIIEHHE 3TOr0 Marepuana BBIXOAUT
3a paMKH HACTOSIIIETO COOOIIEHMSI.

[lomyueHHble HAMH JaHHBIE XOPOIIO COINIACYIOTCS
C COBpEMEHHOW MOJEINbIO JIEKOANPOBAHNS, N3BECTHOM
MOJT HAa3BaHUEM «MOJENb ABYX MapuipyToBy [15]. Co-
[JJaCHO 3TOW MOJAENH, MPOLECC PAaclO3HABAaHUS CIIOB
OMHpaeTCsl Ha J[BA MEXaHWM3Ma: a) (POHOIOTUIECKOTO
pexomupoBaHus (T. €. IepeBoaa psaa OYKB B PsiT 3BYKOB
C MOCTEAYIONIUM CHHTE30M) U 0) IPSIMOTO JOCTYyTIA (CO-
OTHECEHHMS TPpa)uuecKoro CIOBa IETMKOM C PEJIeBaHT-
HOW eJMHHIIeH MeHTaIbHOTO Jekcukona) [20]. Ha pan-
HEM »JTale OCBOCHHS UTEHHs CIIOB BHE KOHTEKCTa
MeXaHU3My (OHOJIOTHYECKOTO PEKOAMPOBAHUS B pse
CITydaeB MPEAIIECTBYET apTHKYIISITOPHO-(DOHETHUECKOE
PEKOANPOBAaHUE, KOTOPOE TOJNBKO IO3KE CTAaHOBUTCS
(hOHOIOTHYECKUM DPEeKOTUpOBaHMEeM. MexaHu3M Mpsi-
MOTO JIOCTYTIA TIPH YTEHHUHU CIIOB COTJIACHO HEKOTOPHIM
WCCIIEZIOBAaHUSAM MOKET UCIIOIH30BATHCS €IIle 0 0CBOE-
Hus andasura [28]. Marepuanbl Halero McclienoBa-
HUSI, OCBEILAIOIINE 3TOT BONPOC, OyAyT NpeACTaBICHBI
B CJIEYIOIIUX TyOIIMKAITUSIX

3AKJTOYEHUE

[NonyueHHbIE B HACTOSIIIIEM MCCIICAOBAHUH Marepua-
JbI CBHUETENBCTBYIOT O TOM, YTO MEXaHH3MbI UTCHHS
Ha HayaJIbHOM d3Tarle ero YCBOSHHMS OTIIMYAIOTCS OT TeX,
KOTOpbIe ONUCaHbl y B3pocibix. Hambonee 3amerHbIe
OTIMYMS KacaroTCs CHHTe3a cioroB. HawyanpHble Ha-
BBIKM CHHTE3a CJIOra BBIDIAST KakK LeNb I0CIea0Ba-
TENIBHBIX OIepalri PeKOJUPOBaHUs OYKB B 3BYKH C I10-
CIIeyIOUMM CHHTe30M ciora. CHHTE3 cllora HEepelKo
HPOUCXOIUT JIMIIb BTOPHYHO, MOCIE aHATUTHYECKOTO
03By4YMBaHHs W TOBTOPHOTO mpouteHus. DonHerHde-
CKHUE XapaKTEePUCTHKH PEUEBBIX CUTHAJIOB MPH ITOM CY-
[IECTBEHHO OTIIMYAIOTCS OT aHAJIOTUYHBIX MOKa3aTenel
NPY IOBTOPEHUH TEX K€ CIIOTOB MOCIIE MPOCITYIINBAHMS
(oHOTpaMMBI. AHAITN3 MONYYEHHBIX JAHHBIX MO3BOJISET
MPEIONIOKHTh, YTO HA ITOM ITaIle JICTH HE UCTIONB3YIOT
MEHTAJIBHBIA cHiU1abapuii, a GOPMHUPYIOT HOBBIE apTH-
KYJISIHOHHBIE TPOTrPAMMBI, CO3/IaHHBIC CIICHUAIBHO IS
9yTeHus. B JuHamMuKe NeTH MepexomsiT OT IOCIenoBa-
TEJbHBIX CTPATErHil K MapauiebHBIM i CUMYJIBTaHHBIM,
HO Y pa3HbIX JETEH 3TO MPOUCXOIAUT PA3ITHYHO.

UccnenoBanue nonaeps;xano rpantom PIH® No 12-
06-00941.
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FORMATION OF SENSORIMOTOR MECHANISMS
IN SYLLABLE PRODUCTION DURING THE INITIAL
STAGE OF READING ACQUISITION

Kornev A.N., Stoljarova E. ., Galperina E.|., Guillemard D. M.

¢ Resume. Cognitive mechanisms of reading skills in children
are not well understood. With regard to the Russian language
this question has not been studied at all. Due to the nature
of Russian language a central position in the development of
reading skill takes sounds blending into syllable. The paper
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deals with longitudinal evaluation of phonetic and temporal
characteristics of sounds blending into syllable in Russian-
speaking 1st grade pupils (7 years old) during the initial stage
of reading acquisition (namely, the subjects were not yet able
to read whole words). The hypothesis of this study is the as-
sumption of co-existence of a few individual-typological strat-
egies of mastering the reading skills. The experiment involved
40 pupils that have not yet mastered the skill of reading whole
words to the beginning of training in first class. The study was
conducted individually and consisted of two types of tests: | —
reading stimuli (letters, syllables, words, pseudowords) and
Il — the repetition of similar auditory stimuli. Phonogram was
analyzed by the software PRAAT 5.2.16, Gold Wave and origi-
nal computer program. Timing and phonetic characteristics
of reading letters and syllables (CV, VC) were estimated, also
simultaneity recognition index of syllable in children was cal-
culated. There were statistically significant differences in the
basic phonetic and temporal characteristics between the re-
sults at the beginning of 1 grade (E1) and after 3 months (E2).
Individual qualitative and quantitative typological peculiari-
ties were shown that during the reading skills development
children turn from sequential to parallel mode of graphic syl-
lable processing and synthesis of phonetic syllable. Individual
strategies and schemes in reading development among the
1st grade pupils are also discussed in the paper.

¢ Key words: reading; acquisition; syllable; articulation; pho-
netics; individual strategies.
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OCOBEHHOCTU MMMYHHOIO PEATUPOBAHWS NMPU ATONWUU Y OETEN

© O.M. IypuHa, E.A. llemeHTbeBA, A.E. BnvHos, O.H. BapnamoBa, B.U. TuMoxuHa

I'6OY BIMO «CaHkT-TMeTepbyprckuii rocynapcTBeHHbIM NeauaTpuueckuit MeULMHCKMIA yHUBepcuTeT» MuH3apasa Poccuu;

Pestome. [poBeneHO nccnefoBaHWE UMMYHHOrO CTaTyca, MMMYHOMATONOMMYECKMX peakuuii U cnekTpa ceHcnbunusauum
y AeTel, CTpajatowmnx atonnyecknm nepmaTtntom (215 getert) n atonuueckoi 6poHxunanbHom actmoit (197 peTeit) B Bo3pacTe
ot 1 mecaua no 17 net. UMMYHHBbIN CTaTyC nccnenoBancs UMMYHONOTMYECKUMU TeCTaMU NEPBOr0 YPOBHS, CY6NONSLMOHHbIN
cocTaB NMMGAOLMUTOB — METOAOM MPOTOYHOW LUTOMETPUM, anNeproamMarHoCTMKa, AMAarHOCTUKA ayTOMMMYHHbIX aHTUTen —
MMMYyHOdepMeHTHbIM aHanu3. OnpepeneHbl reTeporeHHOCTb HapywWweHWn MMMYHHOM CUMCTEMbl, BO3pacTHble 0COBEHHOCTH
ceHcnbunusaumm K 6bITOBbIM, MULLEBBIM, INUAEPMANbHBIM U APYTUM annepreHam, Npoaykuusa aytoaHtTuten IgG K TkaHeBbIM
aHTUreHaMm. MccnepoBsaHue cybnonynsumii NMM@OLMTOB NOKa3blBAET HaNMUYME PA3NUYUIA B KINETOYHOM MMMYHHOM OTBeTe
y AeTel C aTONUMYeCcKnM OepMaTUTOM U aTonmMyeckon 6poHXManbHOM acTMOM. AnnepreHbl, HakananBaLWMecs B OpraHnsMme,
0Ka3blBAKT NpsiMoe BAUSHME Ha GYHKUMOHANbHYK aKTMBHOCTb daroumTtoB. MccnenoBaHne MMMYHHOro cratyca y aeTen
C aTOMMYeCKUMU annepruyeckumu 3aboneBaHUsMU HeEOOXOAMMO ANg NpoBefeHUs 06OCHOBAHHOM WMHAMBUAYANbHOW na-
TOreHEeTUYECKON MMMYHOKOPPEKLMU C LLe/bH NOBbILLEHNS 3PHEKTUBHOCTM 6A30BOM TEPANUM, CHUXKEHUS TXKECTM 3ab01eBaHMS,
4acToThbl 060CTDEHMI7I, d TaKXe CHUXeHUA YaCToTbl U TAXKeCTU COI'IyTCTByIOU.I,EVI naToNnornu. Onpeﬂ,eneHme CI'IEU,I/ICDVIHECKMX
IgE Kk WwupokoMy cnekTpy annepreHoB peKoOMeHAyeTCs BKIUYMTb B CXxeMy o06s3aTenbHOro nabopatopHoro ob6cnefoBaHus
60NbHbIX aTonuyeckor annepruei. Mpu obcnenoBaHmm U neyeHnMn 60NbHbIX, CTPAfAKOLWMX aToNMen, HEO6X0AMMO YUUTbIBATD
BO3MOXHOCTb HaNMuMs COMYTCTBYIOLWEN rPUOKOBOM CEHCMBUNM3ALMU. MeponpusaTUa NO 3NMMUHALKMM NPUYUHHO 3HAUMMBbIX
annepreHoB AO0MXKHbI BKIYaTh B Cebs KOppekuuo nutaHusa pebeHka, KOHTPO/Ab Hal OKpYyXatollel cpefoi, a Takxke
CaHaLMK 04aroB XPOHMYECKOM MHPEKUMM M HOpManusauui MUKPOdNOopbl KUWweyHUKa. MIMMyHopeabunuTaumsa pneten

C annepronaTonorMeﬁ O0J/XXHa NpoBOAUTCA C Y4E€TOM BO3MOXXHOIO0 Hannuna U akTUBHOCTU ayTOMMMYHHOTO npouecca.

KntoueBble cnoBa: atonnyeckuii LepMaTuT; 6poHxmnanbHas acTMa; UMMYHHbIW CTATyC; anfeproanarHoCTMKka; ayToaHTuTena.

CormacHO  JTaHHBIM ~ ATHJIEMHUOJIOTHYECKHX — HC-
CIIEIOBaHWH, BBIMONHEHHBIX B PAa3WYHBIX PErHO-
Hax P®, amiepruueckumMu 3a00JICBaHUSMHU CTPAJIAOT
ot 10 no 15 % nereit. Ix pactipocTpaHEHHOCTb 3aBUCUT
OT TeorpapuuecKux, KIMMAaTHIECKIX H IKOJIOTUIECKUX
0Cc00CHHOCTEH perruoHa, COIUaIbHO-OBITOBEIX YCIIOBHH,
TICUXO3MOIIMOHAIBHOW Harpy3KHW HACEJIEeHUs W MPHUBO-
JUT K CPBIBY aJalTallMIOHHO-IIPUCIIOCOOUTENBHBIX pe-
akuuit opranusma [3, 10].

Amneprudyeckue 3a00JeBaHUS B IPOMBIIUICHHBIX
HEHTpax SBISIOTCS PE3ybTaTOM KOMOWHHPOBAHHOTO
BO3JICHCTBUSI AHTUTCHOB M KCEHOOMOTHKOB. Mexmy
YPOBHEM 3arpsA3HEHUs BO3IYLIHONW Cpe/ibl XMMUYECKHU-
MU COEIMHEHUSIMHU U ITOKA3aTeIIsIMU PacIpOCTPaHEHHO-
CTH OpOHXHMAIBHOM aCTMBI U aTOMTUYECKOTO JIePMaTHTa
oOHapykeHa TpsiMasi KOPPENSIHOHHAs 3aBHCHMOCTD
[1,2,3].

OO0paraeMocTh 3a CKOPOUH MEAUIIMHCKOW TTOMOIIBIO
OOJIBHBIX OPOHXMATBHON acCTMOM TECHO KOppeIupyer
C 3arps3HEHHEM aTMOC(EPHOTO BO3AyXa W HebOaro-
MPUATHBIMU TTOTOAHBIMHE ycioBusMH [3, 11].

Bo3HHUKHOBEHHE aTONMHWYECKOTo JepMaTHTa y JaeTeit
paHHero Bo3pacTa OOyCJIOBJIEHO KaK HacleICTBEHHOU
TIPEPACIIONOKEHHOCTHIO K aJUIEPTHH, TaK U 3a00ieBa-
HUSIMH MaTepH BO BpeMsl OEPEMEHHOCTH, a TaKXKe BO3-
JeficTBUEM HEOJIaronpHUsITHBIX JKOJIOTHYECKUX (PaKTo-
POB Ha OpraHu3M OepeMeHHOH KEeHIMHBI U 1oAa [ 5, 8].
Bonpiioii Bka B pa3BUTHE aJlJIeproNaToIOTHH BHOCST
BO3HUKAIONINE HAPYIICHUS HAa PETYIATOPHOM ypPOBHE

MMMYHHOU, SHIOKPHWHHON, HEPBHOU crcTeM. MeTabo-
JTUYCCKUE W3MEHEHUS TTPUBOIAT K TIOBBIIIICHHON BBIpa-
00TKe MeIMaToOpOB BOCHAJICHHUS, BIMAIOUINX HA UMMY-
HOJIOTMYECKHE mapaMeTpsl atonuu [7]. XpoHudeckoe
903MHO(MMIIBPHOE BOCTIAJIEHUE TTPU aTOTIMYECKUX aljiep-
THYECKHUX 3a00JI€BaHUAX MOXKET MPUBECTH K PA3BUTHIO
MMMYHOTIATOJIOTHYECKHUX TPOILIECCOB, MOABJICHHUIO ay-
TOQHTHUTEI K OpraHaM u TKaHsM [8].

Ha coBpemenHOM »sTame amieprudeckue 3adole-
BaHUS y JIeTell MMEIOT TeHJICHIINIO K OoJiee TSKEeIoMY
TedeHnto. OO0 3TOM CBHIETENBCTBYIOT HEPEAKOE BEHISB-
JieHne OOJBHBIX C TSHKEIBIM TeUeHHEM OpOHXHaTbHOMN
aCTMBl, YBEJIIMUEHHE Y/IEIBHOIO BECa PacHpoCTpaHEH-
HBIX (OPM aTOMUYECKOTO JepMATUTa M KPamUBHUIIBI,
y4YalieHne CIydaeB TOJUTHHO30B C MOpaKeHneM OpoH-
XOB, YacTO€ BOBJICUEHHE B IATOJOTMYECKUN TPOIecC
BUCIIEpAJIbHBIX OPraHOB, Mpeo0iafaHue KIMHHYECKIX
(dopM alepruu C MOJMBAJCHTHON CEHCUOMIU3AIUCH
[2, 3, 8].

Jlaxke cpeam ycIOBHO-3I0POBBIX JIKI] PaclpoCTpa-
HEHO COCTOSTHHE JIaTEHTHOW CEHCHOMIIN3AINN, KOTO-
po€ BBIABIIAETCS IyTEM ONpEAETeHUs ajilepreHcrnenu-
¢uueckux IgE B cbIBOpOTKE KPOBU K HMIMPOKOH ITAHETH
aJuIepreHoB [6].

Poct wactotel 1 ycyryOneHue TSHKECTH ajiepruye-
CKHUX 3a00JIeBaHUH B IETCKOM BO3pacTe JUKTYIOT HEO0O-
XOJIMMOCTD yTITyOJICHUS] TEOPETUYCCKUX 3HAHUH O TPH-
YHHAX BOSHUKHOBEHUS, 4 TAKXKE ITaTOT€HE3¢ MMMYHHBIX
peaxiuii mpyu ayuIepTuy Pa3InIHOTO THTIA.
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Lenv pabomvi: uccne10BaHUE UIMMYHHOTO CTaTyca,
MMMYHOIIAaTOJIOTHYECKUX PEAKUHUH U CHEKTpa CEHCH-
Ounuzauuy y Jerei, cTpajaroliuX aTONUYECKUM Jep-
matutoM (AJ]) n aronryeckoit OpOHXHATHLHON acTMOM
(ABA).

MATEPUAJIbl U METO/AbI

Oo6cnenoBano 215 nereit ¢ A/l m 197 nereit ¢ ABA
B Bo3pacte oT 1 mecsaua go 17 mer. IIpoBeneno wuc-
CIIEIOBAaHWE HMMYHHOTO CTaryca HMMYHOJIOTHYe-
CKMMH TECTaMH IIEPBOTO YPOBHS, KOHIICHTPAIUH
C3-xommonenTa cuctembl komimiemenTa (UDTC «1lu-
TOKUHY), aimeproguarsoctuka (MOTC HITO «Annep-
reH»), nuartoctuka aytoanturen (MOTC HUUBC
um. U.U. MeunukoBa PAMH). MMmmyHOpeHOTHTIPO-
BaHUE JUMQOIUTOB BBIMOIHSIOCH METOIOM TIPOTOY-
HOM ITUTOMETPUM C HUCIOJIb30BAHHUEM MPSMOU UMMY-
HO(JTYOPECIEHIMH TICJIbHOW MEepUPEPUISCKON KPOBH
U «OE30TMBIBOYHOI» TEXHOJOTHU (TMPOTOYHBIA IMTO-
metp Epics XL, Beckman Coulter, CILIA). [Inst onieHkn
pacnpeneneHust TMMGOIMTOB IO Pa3IMYHBIM ITOMYIIS-
UM KIIETKH OKPAIIWBAINCh TPEXIBETHHIMH KOMOH-
HaIMSIMU MOHOKJIOHAJIBHBIX aHTHUTEJ, KOHBIOTUPOBAH-
HBIX ¢ pmyopectenTHeME Kpacuteasimu FITC/PE/PCS:
CD45/CD3/CD19, CD45/CD3/CD4, CD45/CD3/CDg/,
CD45/CD3/CD (16+56), CD45/CD3/HLA-DR (Beckman
Coulter, CIIIA). ITomynsiuu KJIETOK BBIACISIINCH TIPH
MOMOIIM TE€TEPOreHHOr0 TeHTHpPOBaHMs. AOCOIIOTHBIE
3HAUCHHS JIUMQOLHUTOB MOACUYUTHIBAINCH C HCIONb-
30BaHMEeM pedepeHcHbIX yacTwil. CrarucTudeckas
00paboTKa TONYICHHBIX PE3yJIbTaTOB — IporpaMma
Microsoft Excel.

PE3VJIbTATbI U OBCYXXAEHUE

KitroueByto poib B maToreHese ayuiepradeckoro Boc-
TTAJICHUS UTPAIOT TUMQPOIIUTEI — OCHOBHBIC 3(D(eKTOphI
WMMYHHOU cucTeMbl. MccnenoBanue CyOrmomysnsiimi
IUMQOIMTOB MOKA3bIBACT HAJTMYHE PA3INIMil B KIETOU-
HOM UMMYHHOM oTBete y aeteit ¢ AJl u ABA (tabm. 1).
V neteit ¢ AJl BeIIBIICHEI a0COITFOTHAS. | OTHOCHUTEIbHAS
B-mumdonuTorieHus, OTHOCHTENBbHBIN T-mrMdonnTos
32 CyUeT TMOBBIIEHUS OTHOCHUTEIHFHOTO COZIEpIKaHHS
CD3+/CD4+ T-xemmepoB u CD3+/CD8+ nurorokcuye-
ckux T-mumbornmToB. Y wactu nereid, crpagaronmx A/l,
OTMEYAETCsl CHIDKEHHWE OTHOCHUTEILHOTO KOJIUYeCTBa
NK-knerok (CD3—/CD (16+56)+), a Takke HU3KHUi ab-
COJIFOTHBI ¥ OTHOCHUTENILHBIN YPOBHH aKTHBUPOBAHHBIX
T-mumdonuro (CD3+/HLA-DR+). MmmyHoperys-
TOPHBIM MHIEKC TP STOM Y PaBHOTO KOJIMYECTBa JeTei
VIMEeT TIOBBIIIIEHHOE WIIM CHIYKEHHOE 3HAYEHHE.

ABA y nereii nporekaet Ha GpoHe aOCONMOTHOH U OT-
HOCHUTENILHOH B-mumdonuroneHnn B cOYETaHUU C OT-
HOCHUTEJIbHBIM T-1MM(pOLUTO30M 32 CYET BBICOKOTO
oTtHOcHUTeNbHOTO copepkanns CD3+/CD8+ nmutoTokcu-
yeckux T-mumdonnToB. Y nereit 0OHapyXEeHO CHILKE-
HUE OoTHOcuTeNnbHOTO Koiuuectsa CD3—/CD (16+56)+
NK-kmetok, a Takke MOBBIIIEHHE OTHOCUTEIBHOTO
cogepxanus CD3+/CD (16+56)+ NKT-nmumdponuros,
KOTOpBIC O00JagaroT CIOCOOHOCTBIO CEKPETHPOBAThH
LIUTOKUHBI, cTMYIHpYomune dhdexTopsl Th2 orsera.
Takoke kak u ipu A/l oT™MedaeTcs CHIKeHne adCcooT-
HOTO M OTHOCHTEJIBHOTO YPOBHEH aKTHBHPOBAaHHBIX
T-knerok (CD3+/HLA-DR+). UMMyHOperyIsITOpHBII
WHZEKC 0oJiee YeM Y TIOJIOBHUHBI MAI[MEHTOB HIDKE HIK-
HEW I'PaHULIbI BO3PACTHON HOPMBIL.

Tabnuua 1
M3MeHeHns cybnonynsiLmMOHHOro cocTaBa IMMBOLMTOB Y AeTel C aTonuyeckuMm 3a6oneBaHusIMU
[letv c aTonnyecknm fepMaTUToMm [letv c atonnyeckoit 6pOHXMaNbHO acTMOM
Cy6nonynsumun nuMboLUnTOB (% cny4aes) (% cnyyaes)
[NoBbIlEeHNE CHUXeHne [MoBbilweHne CHWXKeHue
B-numMdouuTbl % 34 17,2 - 33,3
D19+ *x10° kn/n 13,8 13,8 - 25
T-nuMbounTI % 27,6 - 33,3 -
CD3+ x10° kn/n 6.9 6.9 - -
T-xennepbi % 20,7 34 11,1 11,1
CD3+CDA4+ x10° kn/n 6,9 6,9 - -
T-uMTOTOKCUYECKME % 17,2 - 44,4 -
CD3+CD8+ x10° kn/n 10,3 - - -
NK-1MMbOoLMTI % - 20,7 - 22,2
CD3-CD (16+56)+ x10° kn/n 34 6,9 - -
NKT-knetku % - - 444 _
CD3+CD (16+56)+ x10° Kn/n - - - -
AKTUBMpPOBaHHbIE T-IMMPOLMTI % - 31,0 11,1 55,6
CD3+HLA-DR+ *x10° kn/n 34 31,0 - 50,0
MMMyHOperynsTopHblii MHAEKC 27,6 27,6 111 55,6
& [IEOAVATP TOMV Ne4 2014 ISSN 2079-7850
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Tabnuua 2
Pacnpenenenune HapyLeHuit GarouMTapHOro 3BeHa MMMYHWUTETA Y AeTel C aTonMYeckMMm 3a601eBaHNAMM
[leTn c aTonuyecknM LepMaTUTom [etn c atonnyeckon BpoHXMaNbHOM acTMOM
(% cnyyaes) (% cnyyaes)
Mo3aHag akTmBauma Garountos 45 37
«JleHuBble» darouuTbl 15 19
HesaBepueHHbli daroumtos 67 72

ITonmyueHHbIE pe3yabTaThl CBUAETEILCTBYIOT 00 UM-
MYHHOH KOMIIPOMETAIH OOJBHBIX aTOMMYECKUMHU 3a-
OosieBaHusAMHU. OCOOCHHOCTHIO UMMYHHOTO MEXaHU3Ma
Pa3BUTHS ATONMYECKOI PEaKLIH SBIISIETCS IOBBIILICHHAS
CKJIOHHOCTH K oOpa3zoBanuio crierududecknx [gE-an-
TUTEN B OTBET Ha aiepreHsl. IIpu stom T-xenmepsl,
cekperupyromue WUJI-4, 5, 6, 10, 13, 31, nepexitouarot
B B-nmumdonurax cunres antuten c¢ IgG Ha IgE, Tem
CaMbIM CIIOCOOCTBYIOT Pa3BUTHIO y aTONUKOB YaCTBIX
OPBMH, nuoaepmuii, XpOHHYECKUX OTHUTOB, TaiMOpH-
TOB U JIpyTuX UH(EKINOHHBIX 3a001eBaHmi [9].

[TaTonorus Qaronurtoza Habmomaercs y 87% o0-
CJICIOBAHHBIX JCTEH ¢ aTomueii (Tabm. 2).

M3menennst GyHKIIMOHAIEHOTO COCTOSTHUS (HaroIfu-
TOB OIPEACIISIIOT OUH U3 MaTo()U3NOIIOTHISCKUX MeXa-
HU3MOB TOAJEPKaHUSI YPOBHSI CEHCHOMIM3AIMU Opra-
Hu3Ma. [Ipu sTom Haubonee cymecTBEHHbIE H3MEHEHUS
YCTAHOBJIEHbI y JETEl CTaplliell BO3PACTHOH IpyMIIbI,
BO3MOXKHO, OOYCIIOBJICHHBIC JTUTEIHHON AHTUTEHHOU
CTUMYJIILIUEH, IIPU KOTOPOH PE3KO CHUXKAKOTCS, a TOPOU
Y HCTOIIAIOTCS] KOMIIEHCATOPHBIE BO3ZMOXKHOCTH KIIETKH.

Kpome Toro, mpu aronuy Ha TpaHYIOLHUTAX 3KC-
TIPECCUPYIOTCS BHICOKO- M HU3Koah(DUHHBIE PEIEITOPEI
s IgE u IgG. Dro ompenensier ux B3aMMOAEHCTBUE
C aJyiepreHaMH ¥ BHOCHUT Pa3HOOOpasue B MEXaHU3MbI
Y KJIIMHUKY aJUIEPTHYECKUX PEaKLnH.

AunnepreHsl, HaKarJMBaIOIIUECs B OPraHU3Me, OKa-
3BIBAIOT TPAMOE BIMAHHWE Ha (YHKIHOHAJIBHYIO aK-
TUBHOCTh (parouutoB. [ledext 3(dexTopHOro 3seHa

CHIDKACT AMUMHHAIMIO aJUICPreHOB, JC3UHTETPAIIUIO
Y HEUTpaM3alii0 BUPYCOB W OaKTEpHii, OTATOIIACT
TEYeHHE ajuieprudeckoro 3aboneBanus. Knmanyeckue
HaOITFOZICHUST TTOKA3bIBAIOT, UTO ITOCJIC DIMMHHAINH
MPUYMHHO 3HAYUMBIX QJIJIEPTCHOB Yy OOJBHBIX aTOMHEH
COKpAIIAETCsI YUCIIO U IITUTEIBHOCTD SMU30J0B OCTPHIX
WH(EKIIMOHHBIX 3a00JICBaHUN.

Ha nommoTutenbHyr0 M LHUTOIUTUYECKYIO AKTHB-
HOCTB (paroruToB BiusieT C3 KOMIIOHEHT CHCTEMBI KOM-
IJIEMEHTA, 00IaJar0IINiA TaK)Ke ONICOHU3UPYIOMICH aK-
TUBHOCTHIO. YpoBeHb C3 'y 62 % o0cieoBaHHbBIX AeTei
¢ aronue Hke (PU3NOIOTUIECKOTO YPOBHS.

Hccnenosanue ryMmopaibHOIO 3Be€Ha UIMMYHHTETA T10-
KasbIBaeT, uto 45,5% nereii ¢ ABA u 24,3% nereii ¢ AJ]
uMeroT  qucumMyHoroOyauHemun  (AWUDY)  pazinaHOro
tuna. Pacnpenenenne JIUI npu aronuueckux ajuepruge-
CKHX 3a00JIeBaHUSX y JIETeH Tpe/IcTaBIeHO Ha PUCYHKE 1.

Jedunmt cuaTe3a IgA — dacThIil CITyTHUK aTOTIHH.
[Ipu cumxeHnn cuHTe3a IgA moBBIIIAeTCS MpPOHHUIAL-
MOCTh CIIM3UCTON OOOJIOUKM TOHKOTO KHUIIICYHUKA IS
OEIKOBBIX MHIIEBBIX aJUIEPTEHOB, YTO BEIET K aHTHIe-
HEMUH, MOBBIIICHUIO TUTPA PEArnHOBBIX aHTUTEN K TTH-
MIEBBIM ajuieprenaM. HemocTtaTouHoCTh TYMOPaIbHOTO
MMMYHUTETA TPUBOANUT K CHIDKEHUIO MECTHON 3aIIUTHI
Ha CIIM3HUCTBIX 000JI0YKAX, OTKPHIBAsI «BXOJHBIC BOPO-
Tay IS BO3OyIUTENeH.

AHamu3 ypoOBHS ayTOAHTUTEN II0Ka3bIBACT, HYTO
y 60sbHBIX AJ] HaOIIOMACTCS BBICOKAs, [0 CPABHEHUIO
C JUCKPUMHUHAIIMOHHBEIM YPOBHEM, MPOAYKIHS ayTO-

60 - 593
50 1
40 A
375 37,5
30
25
20
|:| — netn c ABA
10 - 11 . 10 - —netn c Al
H 6,5 ’ 55 H
0 |_| 0 0
anri aunr 2 aur3 our 4 anrs onr8

Puc. 1. Pacnpenenenne OUI npu atonMueckux annepruyeckux 3abonesanuax (% petei). Tunbl OUr: 1 tun — |IgA, lIgM; 2 tun —
lIgA, l1gG; 3 Tun — |1gG; 4 Tun — |IgA; 5 Tun — IgM; 8 Tun — |IgA, |IgM, |IgG
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Tabnuya 3
YpoBeHb o6LLero IgE B cbiBOpOTKE KPOBYM Y €Tl C aTOMMYECKMMM 3a601eBaHNUAMMU
IoE [letv c aTonMyeckoi 6pOHXMaNbHOM [leTn c aTonuyeckum
9 acTMoMn [epMaTUTOM
<200 ME/mMn, Ho B 2 “ 6onee pas Bbilwe 18,5% 36.4%
BO3paCTHOW HOPMbl
200-500 ME/mn 39,0% 30,3%
500-800 ME/mn 15,0% 3,0%
>800 ME/mn 1,0% -

aHTUTEN Kiacca IgG kK aHTUreHaM TOHKOTO M TOJICTO-
ro KUIIEYHHUKA, IPUYEM COAPYKECTBEHHAs! C BBICOKOH
CTETIEHBIO JIMHEeWHOH Koppemsimuu (r=+0,97, r=+0,96
COOTBeTCTBEHHO). llpn m0CTaTOYHO BBIpAR)KEHHOM ay-
TOMMMYHHOM CHHIpPOME B IAaTOJIOTMYECKUI Mpolecc
BOBJICKAETCSl M TKaHb NedeHu. OOHapyKeHa JIMHeHHas
KOppeJISILUs. MEXIy YPOBHEM ayTOAHTUTEN K aHTHUIE-
HaM TOHKOTO KHIIIeYHHKa 1 Tiedenu (r=+0,96, T=11,0),
TOJICTOTO KHUIIeuHuKa U nedeHu (r=+0,9, T=7,7). Or-
MEYaeTcsi yMepeHHas JHHeWHas KOppessuoHHas 3a-
BUCUMOCTb MEXAy ypoBHeM obmero IgE u comepxa-
HueM IgG ayroanturen k ToHkomy (r=+0,39, T=4,0)
u Toicromy (r=+0,46, T=4,9) xumeunuky. IgM ayTo-
aHTHUTENA K aHTUT€HAM KHUIIEYHHKa 0OHapYKEeHbI TOJb-
ko y 30% OonpHBIX AJl, y KOTOpBIX ypOBeHb 00IIe-
ro IgE Obi1 B 1Ba pasa BhIIIe BO3pacTHOW HOPMBI.

Oo6cnemoBanre OONMBHBIX ABA ¢ BBICOKUM ypOB-
Hem oOmero IgE (Bbime 850 ME/mi) moka3sbiBaer,
9T0 Ha ()OHE HOPMAIBHOTO WM MOBBIIIEHHOTO YPOB-
us IgG B 38% ciyuaeB ormeuaercst aeekT cyOkmac-
coB [gG2 n 30% ciaygaeB — IgG3. Y 50 % nereit aToit
IpyIIBI ¢ BEICOKUM ypoBHeM IgE nedunury cyOxnaccos
G conyTcTByeT M30HMparelbHasi HeOCTaTOYHOCTh [gA
U pa3BUTHE ayTOUMMYHHOTO CUH/IpOMa. YPOBEHb ayTo-
AHTUTEN K KOJUIAreHy, IACTHHY, aHTUTCHAM JIETOYHOM
TKaru 1 OJIKM Brime nuckpumuHanmuoHHOTO (p<0,01).
HabmromaeTcst muHelHas MOMOKUTETbHAS KOPPEISAIH
MEXJly YPOBHEM aHTUTEN K JIETOYHON TKaHW W KOJJia-
reny (r=+0,56, T=5,9), anactuny (r=+0,51, T=5,4),
@OJIKM (r=+0,63, T=6,7).

[Ipu THMONMMYHOTTIOOYTMHEMHH A YpPOBEHH ay-
TOAHTUTENI K KojulareHy, snactuny, ®JIKM, ToHkoMmy
U TOJICTOMY KHILIIEYHUKY T0CTOBepHO BbIIe (p<0,001).

[To-Bupnmomy, ceHCHOMIN3aLMsl K ajjiepreHaM co-
MIPOBOXKIACTCSl MOBPEKACHUEM CIM3HCTON OO0OIOUKH

OPTaHOB H SIBIISICTCS OIHUM M3 MYyCKOBBIX MEXaHH3MOB
ayTOMMMYHHOW PEaKLUH, HapaBICHHOH MPOTUB cOO-
CTBEHHBIX TKaHEH.

l'unepuMMyHOTIIOOYTMHEMUS E HaOmo1aeT-
cay 73,5% nereit ¢ ABA u y 69,7% nereit ¢ Al
(Tadm. 3).

Knuanko-anarnoctnieckoe 3Ha4eHUEe UMeEeT OIlpe-
JIeJIEHUe HE TONBKO O00IIero, HO W crneunpuyecKo-
ro IgE. Cnennduueckue antutena knacca IgE Bwipa-
0aTBIBAIOTCS B OTBET HA LIMPOKUH CHEKTP aJUIEPreHOB
(Tabm. 4).

IIpu ABA ¢ Bo3pacToM BEAyIIUMH B CIIEKTPE CEH-
CHOWIIM3AIA CTAHOBSITCSI OBITOBBIC aJIEPreHbl, CHU-
KaeTcsl CEHCHOMIU3aMs K dMHUICPMAIbHBIM U TbUIb-
neBbIM ajutepreHam. [Ipu AJl MakcuMalIbHBIM TPOLIEHT
CCHCHOMIIM3UPOBAHHBIX K OBITOBBIM aJlIepreHam AeTeit
HaOromaeTcsl B Bo3pacte 4—7 neT. 3HaYMMOCTh TTHIIIE-
BBIX M 3IMEpMaNIbHBIX ajuiepreHoB npu A/l ¢ Bo3pac-
TOM coxpaHnsieTcs. Pacnpenenenue crekrpa ceHCHOH-
JU3alMM TI0 OTAEIBHBIM ajjiepreHaM IpeCTaBICHBI
B Iuarpammax (puc. 2—7).

[Ipu ABA HauOONbIIMI TPOLIEHT CEHCHOMIM3AINN
OTMedJaeTcsi K OelKy KOpPOBBETO MOJIOKA, ajlepreHam
KypPHHOTO 1A 1 37akoBbIM. C BO3pacTOM HaOIIOAAeTCs
POCT CEHCHOMIN3AINY K MACY KypPbl, KapToQeJo 1 poioe.
[Ipu A/l B miestoM CEHCHOMIIM3AINS K MUIICBBIM aJliep-
reHam Hipke 1o cpaBHeHHI0 ¢ ABA. OGpariaet Ha ceOst
BHUMAaHHE MOBBIIIEHNE CTENEHN aJUIEPrU3allii K rpeye
y JeTel B Bo3pacTe 4—7 JIeT U K pucy y aerei 8—15 net.

VY npereil B Bo3pacte 1-3 neT BenylIMMU B CIEKTpE
CEeHCHOMNIM3AaMK  ABISIOTCS aJJIEPreHbl JIOMaITHeH
melTH, y aereit ¢ ABA — Ttaxoke ayuiepreHsl Kiemei
JnoMalHen b (D. pteronyssinus) i MEKCTBI ITBUTBIIBI
JepeBbeB, a y aetedl ¢ AJl — mepcTh KOIKA U MUKCT
IIBIIBLIBI COPHBIX TPAB.

Tabnuya 4
CeHcmbUnU3aLLmMa K annepreHam y fetelt ¢ atTonnmyeckumm 3abonesaHuamu (% petei)
1-3 ropa 4-7 net 8-15 net
BpoHxuanbHas Atonuueckuit BpoHxunanbHas Atonuueckuii BpoHxunanbHas ATonuyeckui
actMa nepMaTut actMa nepmMaTut actMa LepMaTuT

Muwesble annepretsl 478 40,0 46,7 41,7 444 35,0
bbiToBbIE anneprexbl 47,2 58,3 61,1 72,2 66,7 66,7
SnuaepMarbHble annepreHbi 40,7 38,9 31,5 38,9 278 38,9
lMbinbLEBbIE annepreHbl 46,3 38,9 29,6 42,5 22,2 40,7
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|:| — netn c ABA, %

— 0,
100 . netn c A, %
83,3
80 A
66,7
60 61,1
3.6 50 50 50 50 50
444 444
40 389 38,9
333 35’327,8 278278
N HI Hl
Koposbe KypuHoe Kypa Xek Mwenuua Posb Tpeua lossigMHa  KapTodenb
MOJIOKO AL

Puc. 2. CeHcubunmsaums K NUILEBbIM annepreHaMm y aetei 1-3 net c atonuyeckoit 6poHXMaNbHONM acTMOM U aTONMYECKMM AepMa-

TUTOM
|:| — petn ¢ ABA, %
. —nem cAll, %
80 -
72,2 66,7
61,1 61,1
60 1 556 556
444444 444 444
40 | 38,9 389 38,9 389
278 278 278333 335333
N |_|I “
0 . . r r : :
Koposbe Kyputoe Kypa Xek MNuweHnua Poxb lpeya loBsamHa KapTocbenb
MOJIOKO MU0

Puc. 3. CeHcMbunusauma K nNUILEBbIM afnepreHaM y aeteii 4-7 net ¢ aTonMyeckoit 6poHXManbHOM acTMOI U aTONMYECKUM AepMa-

TUTOM
|:| — petn ¢ ABA, %

80 1 _ 9

72,2 72,2 . netv c A, %
60 556

144
40 -
278 333 333333 278533 278
N |_|I “ |_|I
0 : :
Koposbe KVPV'HOG Kypa FILueHmua Poxb [peua foBagmHa  Kaptodens
MOJIOKO MU0

Puc. 4. CeHcubunusaumsa K NUILEBbIM anniepreHam y aetei 8-15 ner ¢ atonuyeckoi 6poHXManbHOM acTMOM M aTONUUYECKUM Aep-
MaTUTOM

Y nereit 4-7 neT COXpaHAETCS] BBICOKHMA MPOIICHT Benyuumu B cnieKTpe CEHCHOMIU3AIMU Y JIETCH
CeHCUOMIM3AIMK K ajuiepreHam jJoManiHeid neutd. [Ipu  8—15 5et ocTarorcsi ajuiepreHbl JOMAIHEH TbLIH,
Al nonst ceHCMOWIM3AIMK K MHTAISAIUOHHBIM aiiep- 1npu ABA oTmeuaercs amnepru3anusi K KIemly a0-
reHam BhllIe, ueM rpu ABA. MAIlIHEH MBUIM U IEPCTH KOWIKH, pu AJ] — K Kienry
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100 -
889 88,9 (] - nemm c ABA, %
- —netm cAll, %
80 A
60 61,1 61,1
50 55,6
144 144
40 4 389 389 38,9 38,9
5i32Z8
22,2 222
20 A
0 - - - T
fomawHas  Knew a.n.  Lepcrb LepcTb LLepcTb MuKcT MuKcT MuKcT
Mblib cobaku KOLLKM OBLibI nbIAbLbI nbIAbLbI nbIAbLbI
COpHbIX NYroBbIX  [epeBbeB
Tpas TpaB

Puc. 5. CeHcMbunmsauma K MHraNsILMOHHLIM annepreHam y aeteit 1-3 ner c atonnyeckoi 6pOHXMaNbHONM acTMOM M aTONUYECKUM

AepMaTUTOM
100 -
|:| — petv c ABA, %
83,3833
80 - -—,D,ETVICA,D,,%
61,1
60
50
444
40 38,9 389 389 389
333 333 333
278 278
20 16 144
0 r r . -
Domawnaa — Knewpn.  Wepcrs LWepctb Lepctb Mukct Muker Muker
Mbl1b cobakn KOLLKM 0BLbI MbbLbI MbbLbl AblbLbl
COPHbIX NYroBbIX  [epeBbeB
Tpas Tpas

Puc. 6. CeHcMbunusaumsa K MHFraNILMOHHBIM aniepreHam y aeteit 4-7 net c atonuueckoi 6poOHXMaNbHOI acTMOM U aTONUYECKUM

AepMaTUTOM
100 -
|:| — netn c ABA, %
833
80 1 -—,ueTch,D.,%
72,2
0 61,1
60 1 556
50 50 55,5
401 333 382
278 278 : 278
22,2 22,2
20 A 16,7
11,1
0 . . .
Domawhsasa  Knew, a.n. LWepcrb Wepctb Wepctb Muker Muker Muker
nbib cobaku KOLIKM 0BLbI NblbLbI NblbLbI NblbLbI
COPHbIX NIYrOBbIX  [1€PEBbEB
Tpas Tpas

Puc. 7. CeHcubunusaums K MHransiLMOHHbIM ajuiepreHaM y aeteii 8—-15 net c atonuveckoi 6pOHXMaNbHON acTMOM U aTONUYECKUM

AepMaTUToOM
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Aspergillus niger Candida albicans

Puc. 8. Cneundunueckaa ceHcnbmunmsauma K rpu6KoBbIM annep-
reHaMm y peTei C aTonM4yeckon GPOHXMANbHOM acTMOM
M aTONMYeCcKUM AEpPMaTUTOM

JIOMAIIHEeH MBUIH, MIEPCTH KOIIKH M MUKCTaM JIyTo-
BBIX TPaB.

VY vactu geteit, CTpajaloluX aToNUel, pa3BUBacTCA
CeHCHOMNMM3aIusl K TPUOKOBBIM aHTHTEHAM, KOTOPBIC
MOTYT MPOHHUKATh B OPraHW3M MHTAJISIIMOHHO WJIH IIe-
popanbHo (Hampumep, Aspergillus niger), a TaKKe BbI-
3bIBaTh SHJAOTCHHYIO aJUIEPTH3AlMI0 — TPUOBI poja
Candida (puc. 8).

Cencubunmszanus kK rpudkam poxa Candida Bo3-
HUKAeT B TOM YHUCJIC, B CJICICTBUE NUCOM03a KUIICY-
HUKAa ¥ CBS3aHHOTO C HHMM KaHJUJOHOCHTEIIbCTBA.
Jns momHOW 3MMMHUHANMKM TPHOKOBBIX aJUIEPTeHOB
HEOOXOAMMO WCKIIOUNTh W3 THTAHUS TPOMYKTHI,
B IIPUTOTOBJICHUH KOTOPBIX MPUMEHsIACh epMeHTa-
TUBHAs 00paboTKa.

CommacHO JHUTEpaTypHBIM JIaHHBIM, MUKOTCHHAS
CeHCHOMIM3aIysi BCTpEYaeTcsl yaile B BHUJE IOJIMBA-
JICHTHOW CCHCHOMITN3AINN K HECKOJILKIM BHaM ITIjIeC-
HEBBIX TPUOOB [4].

BbiBOAbI

1. Y gerel, cTpagaroInX aTOMMYeCKUMH 3a00IeBaHH-
MU, HaOJIIONACTCs BbICOKAsl T€TEPOr€HHOCTh Hapy-
WIEHU UMMYHHOU CUCTEMBI, KOTOPAsl MPOSBIIAETCS
JeeKTaMu B KJIETOYHOM U TyMOPaJbHOM UMMYH-
HOM OTBETE.

2. HccrnenoBaHue HIMMYHHOIO CcTaryca y JAETEH ¢ aro-
MTUYECKUMH aJUIePTUYeCKUMH 3a00JIeBaHUIMHU HEOO-
XOIUMO JJIsl TIPOBEACHUSI 00OCHOBAaHHON HMHIMBH-
JQyalbHOW MATOTeHETHUECKOH HWMMYHOKOPPEKINN
C TIeNBI0 TOBBIIeHUS 3(PPEKTUBHOCTH 0a30BOU Te-
parnuy, CHWKEHUSI TSXKECTU 3a00JI€BaHMS, YacTOThI
o0oCTpeHuii, a Takke CHIXKEHUS YacCTOTHI M TsXKe-
CTH COIYTCTBYIOIIEH MaTOIOTHN.

3. Omnpenenenne crnenuduuecknx IgE k mmpoxomy
CHEKTPY aJUIEPreHOB PEKOMEHAYETCSl BKIIOUNUTh

B CXeMy 0053aTeJILHOTO J1a00paTOpHOTo 00CIe10Ba-
HUS OOJIBHBIX aTOMMUYECKON aepruei.

[Ipu obcnenoBaHNN U JICUCHUH OONBHBIX, CTPaIat0-
IUX aromnued, HEOOXOIUMO YUYUTHIBATH BO3MOXK-
HOCTb HaJIMUMS COMYTCTBYIOLIEH IPHOKOBOI CeHCH-
OWIIM3AIINN.

. MepompusitTuss M0 SIUMHHANMA TIPUYUHHO 3HA-

YUMBIX aJUIEPTEHOB JIOJDKHBI BKIIIOUaTh B ceOs
KOPPEKIIMI0 TUTaHUs peOcHKa, KOHTPOJIb Haj
OKpY’Kalolel cpefoi, a TakkKe CaHalHUI0 O4aroB
XPOHUYECKOW MH(EKITNN U HOPMATH3AIUI0 MUKPO-
(bI0pBI KUIIICTHUKA.

Bomnpoc Ha3zHaueHHUS HUMMYHOCTUMYIUPYIOIIEH
Tepanuu JOKEH PEIIaThCsl ¢ yUeTOM BO3MOXKHO-
ro HaJWYUs U aKTUBHOCTH ayTOUMMYHHOTI'O MPO-
necca.
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11.

CHARACTERISTICS OF THE IMMUNE
RESPONSE IN CHILDREN WITH ATOPIC
DESODERS

Gurina O.P, Dementyeva E.A., Blinov A.E., Varlamova O.N.,
Timokhina V. 1.

# Resume. The study of the immune status of immunopatho-
logical reactions and spectral sensitization in children with
atopic dermatitis (215 children) and atopic bronchial asthma
(197 children) aged 1 month to 17 years. The immune status
was investigated by immunological tests of first level, sub-
populations of lymphocytes by flow cytome-try, allergodiag-
nosis, diagnosis of autoimmune antibodies-enzyme-Llinked
immunosorbent assay. Defined heterogeneity of immune
system disorders, age-related features of sensitization to the
household, food, epidermal and other allergens, the produc-
tion of IgG autoantibodies to tissue antigens. The study of
lymphocyte subpopulations indicates the presence of dif-
ferences in the cellular immune re-sponse in children with
atopic dermatitis and atopic asthma. The allergens that ac-
cumulate in the body have a direct effect on the functional
activity of phagocytes. The study of the immune status in
children with atopic allergic diseases it is necessary to con-
duct a reasonable individual pathogenic immune to improve
the effectiveness of standard therapy, reduced the severity
of the disease, frequency of exacerbations, and reduce the
frequency and severity of comorbidity. Determination of spe-
cific IgE to a wide range of aller-gens, it is recommended to
include in the scheme is mandatory labo-ratory examination
of patients with atopic allergies. During the ex-amination
and treatment of patients suffering from allergic diseases,
it is necessary to consider the possibility of the presence
of concomitant fungal sensitization. Measures to eliminate
significant causal allergens should include correction of
the child’s nutrition, control over the environment and the
remediation of foci of chronic infection and normalization
of the intestinal microflora. Immunore-habilitation children
with allergopathology should be carried out taking into ac-
count the possible presence and activity of the auto-immune
process.

¢ Key words: atopic dermatitis; bronchial asthma; immune
status; alergodiagnostic; autoantibodies.
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YOK: 612.232-089.6

NMPUMEHEHUE BPEMEHHOW 3JIEKTPOKAPAUOCTUMYNALUU
NOCNE OMNEPALUIA HA CEPALLE KAK CNOCOB NOAAEPXAHMSA

LLEPEEPAJIbHOM NEP®Y3UN
(3KCNEPUMEHTAJIbHOE UCCJIEQOBAHME)

© A.b. Haymos?, M.B. AuaeHko 2, C.M. MapueHko?, B.B. Cysopos?, N.1. ABepkuH?,

I.C. MaceHoB?

1[BOY BIMO «CaHkT-MeTepbyprckuii rocynapCTBEHHbIN NEAMATPUYECKUI MEOULIMHCKMA YHUBEpCUTET» MiH3apaBa Poccuu;
2(rbBOY BIMO BoeHHo-MeauumHckas akagemust uM. C.M. Kuposa MO P, Cankr-Tetepbypr

Pestome. Mocne KapavoXupypruyeckux onepaumii OAHOW M3 OCHOBHbIX 334ay A1S Bpaya SBASETCS LOCTUXKEHME afeKBaTHOM
CUCTEMHOW reMOAMHAMMKK. B CBSI3M € 3TUM Ha 3Tane 3aBepLUeHns KapAnOXMpYpruyeckor onepauum LenecoobpasHo NpuHMMaTh
Mepbl 415 NMPOBeAEeHWUS BPeMeHHOM anekTpokapauoctumynaummn (3KC) B nocneonepauMoHHOM nepuoge. ITO Takxke peluaert
HekoTopble npobneMbl, CBS3aHHble C HapylweHueM putMma cepaua. CnocoboB dukcauumn 3nekTponoB ans BpemeHHon IKC,
KaK M METOAMK €€ NPOBeLEeHMUs, MHOXECTBO. Bo MHOTMX KapAMOXMPYpPruyecknx KnH1Kax, MeTogoM Bblbopa sBnseTca npeacepaHo-
npaBoxenyaoykoBas JKC, a MecTaMu MpuKpenneHns 3nuKapAuanbHbIX 3NEKTPOLOB AN BPEMEHHOM CTUMYNAUMU SBASIOTCS
nepenHss creHka npasoro npencepaus (M) n npasoro xenypouka (MX). Takor cnoco6 BpemerHoi DKC 3abnaroBpeMeHHO
onpenenaeT AUCCUHXPOHUIO XKeNyno4Kos, C nocneayrwmMmMy HapylweHMamMmnm reMoanHaMmnKu, 4To MOXKET yXyaLlWnTb u,epe6paanyro
nepdy3uto. HekoTopble KapanoxXmMpypruyeckune LeHTpbl NpeanaratoT aTpuo-6UBEHTPUKYNSPHbIA BAPUAHT NPOBEAEHNS BDEMEHHO
SKC ¢ uenblo ynyyweHns reMoaMHaAMMKM B NMOCIeonepaumnoHHoM nepuoge. Mo faHHbIM 60MbLUMHCTBA aBTOPOB, NpencepaHo-
OMBEHTPUKYNAPHAsA CTUMYNSLMS 3HAYMTENbHO Y/ydyllaeT rfokasaTenu reMoAMHaMMKM B MOCAEONepaLMoHHOM nepuoje
nocie onepauuu Ha cepaue. K ToMy e, BO3MOXHO, NMPUMEHEHWE METOLA GUBEHTPUKYNSPHOW 31EKTPOKAPAUOCTUMYNSLMM
nocne onepauuu Mo3BOAWUT CHU3WUTb MOTPeOHOCTb B NOC/IEONepPaLMOHHON NOALEPXKE MHOTPOMHbIMU npenapatamu [16, 20].
70 HabnopeHWe MMeeT NOTEHLMAN KIMHUYECKOTO NPUMEHEHMS, T.K. TaKoi cnocob cnocobCTBYET ynyyLeHU0 KpOBOCHaBKeHNS
ronoBHoro mo3sra [12].

KntoueBble cNnoBa: 3nvKapaManbHas GUBEHTPUKYSHAS KapAMOCTUMYISILMS; KapAMOXMPYPrUYeckue onepauymu; LepedpanbHas nepdysus;

uepebpanbHas npoTekums.

BBEOEHUE

B koHIE KaX70W KapJIHOXUPYPTrHUYECKOH orepa-
MU HEOOXOAMMO O0ECTeYUTh BO3MOXKHOCTH OCY-
miectBieHns BpemenHoi OKC B mocneonepannoHHOM
nepuoge. OgHON U3 OCHOBHBIX 3aJad MPUMEHECHUS
BpemeHHoil DKC sBisieTcss agekBaTHasl MOAJEPHKKA
CUCTEMHOW remMoauHamMuku. Ho Bcerma BO3HUKaeT
BOIIPOC O BHIOOpE HAMIYHYIlIeil METOIUKH BPEMEHHOM
OKC y nauueHToB KapAMOXHUPYPTrUuIeCKOro Ipoduis.
Kpome toro, Ha 1aHHBIII MOMEHT HET €JUHOIO AJro-
pUTMa MOAIIMBAHUS JEKTPOJIOB, HET MHOTOIIEHTPO-
BBIX HCCIICIOBAHUH, KOTOPBIC JOKA3bIBAIH OBI d(hPek-
TUBHOCTH U HEOOXOJUMOCTH IPUMEHEHUS KAKOH-TH00
equHoi meroguku. Kak 3aBeieHO BO MHOTHX Kapau-
OXUPYPTrUYECKUX KIMHUKAX, METOJIOM BHIOOpA SIBIISI-
eTcs TpelCcepaHO-TIPABOKETYI0YKOBAsS CTUMYJIISAIINS,
a MECTOM MPUKPEIUICHUS YTHUKAPANATBHBIX dJIEKTPO-
JIOB i1 BPEMEHHOUN CTUMYJSILHUHU SIBISICTCS MPaBOe
MpeACEP/INE U MPABBIH XKEIIYI0OUCK B CITydae OpajauKap-
JTUY WJTU pa3BHBIIeiics momHod AB-6mokanel. Ho aTo
3a0J1aTOBPEMEHHO OTpeesieT AUCCUHXPOHHIO XKe-
JTYIOYKOB, C TMOCICAYIONIUMH TeMOIUHAMUYECKUMHU
Hapymenusimu [17]. [dpyrue xapauoxupyprudeckue
LEHTPHI MPeJIararoT aTpuo-OMBEHTPUKYISIPDHBINA Ba-
PUAHT MPUKPETUICHUS SMUKApIAaTbHBIX JIIEKTPOIOB

C LEJIbI0 YJIYYIIEHUS T'eMOAMHAMHMKH B IOCIJIEOIe-
panmonHoMm mepuoxne [4, 10, 12, 17]. OgHako 3TOT
BBIBOJI HE BCerja MOATBEP)KIAETCS B KIMHUYECKOU
npakTtuke [22].

BonpmMHCTBO  KapaAMOXUPYPIUYECKUX MALMEHTOB
HMEIOT COIyTCTBYIOLIYIO NATOJIOTHIO B BUAE XPOHUYE-
CKOM cepIeYHON HEA0CTATOYHOCTH, YTO IIOBBILIAET PUCK
pa3BUTHS TIOCJIEONEPAMOHHOTO CHHApPOMA ClIaboro
BbIOpoca. dapmakonoruyeckasi Tepanus XpOHUYECKON
cepaeuHoii HemoctaroyHocTd (XCH) manoaddextuBHa
1 NPUBOAUT K APAMaTHYECKUM IOCIEICTBUSAM B OTHA-
JICHHOM TIeprojie, 0COOEHHO y MAI[MeHTOB C CHUCTOJH-
yeckoi aucyHkuued. EcTb MHEHHE, 4YTO B KadecTBe
JIOTIOJIHUTENILHOW TEpaluu MallMeHTOB C 3acTOMHOMN
CEpACUYHON HEIOCTATOYHOCTHIO MMEET CMBICI NpHMe-
HATh KapJUaJbHYI PECHUHXPOHU3UPYIOLIYIO TEPAIUIO
[1, 3, 8].

Cy1ecTByeT MHOXKECTBO MHEHHUH O TOM, YTO Lieje-
coobpaszHee Mocie KapAnOXHUPYPTUUECKUX ONepalni,
a 0COOCHHO TPH PUCKE OCTPOM CepIaedyHON HeAoCTa-
TOYHOCTH, IPUMEHEHHE KapIuaIbHONW pEeCHHXPOHHU3U-
pytouieil Tepanuu (OWBEHTPUKYISIPHAST CTUMYJISIHS)
[7, 11, 23]. Tlo naHHBIM HEKOTOPBIX ABTOPOB, KapiaH-
albHAsl PECUHXPOHHU3UPYIOLIAsl TEpamusl IOBBIIACT
BBDKHBAaEMOCTh M CHMJKA€T YpPOBEHb JICTAJIbHOCTU
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y MAaUEeHTOB ¢ HapyLICHUSIMHU (DYHKIHMU CEepALa, 0CO-
OCHHO ¢ HapYLICHUSMHU PUTMA U IPOBOANMOCTH, B TO-
CJIEONEPANMOHHOM IIEpUOJE IOCIE KapIHOXUPYpPTH-
yeckux omeparuii [9, 13, 18]. JIpyrue cumrtarot, 4TO
BIMSHUE Ha BBDKHBAEMOCTb HEAOCTATOYHO H3YyYEHO
B TIOIOOHBIX Ipynmnax nanueHTos [6]. B uccnenosanuun
COMPANION manueHTsl ObUTH pa3lieleHbl Ha TpyI-
Bl C IPUMEHEHUEM ONTUMAIBHON MEIUKAMEHTO3HOU
Tepanuy, PeCUHXPOHU3UPYIOIIeH OWBEHTPUKYISIPHON
OKC, u ¢ UMIUTaHTUPOBAHHBIM KapIUOBEPTEPOM-JIe-
¢ubpmsiTopoM. 30-1HEBHAS CMEPTHOCTD, B TOM YHCIIE
MHTpAoIIepallMOHHas, cocTaBuia 1% B rpymnie nauu-
€HTOB C MeIWKaMeHTO3HOW Tepamuelt, 1,8 % B rpyn-
ne ¢ pecunxponusupytommein IKC, n 1,2% B Tperbeit
rpynne. B TeueHue mepBoro rojga CMEpTHOCTh CO-
craBuna 45, 31 u 29% coorBercrBeHHO. 35 %-1 OT-
HOCHUTEINIBHBIM PUCK M BBICOKAs 4acTOTa HEXKeIaTellb-
HBIX SIBJICHUH B TPYIIE MEIWKaMEHTO3HOIO JICYEHHS
K COXKQJIEHUIO BBIHYAMJIM OCTaHOBHUTH HCCIIEIOBaHHE
B 9TOH IpyMIIe.

Hekoropele wucciienoBaHust NpPOJEMOHCTPHPOBAIN
3HAYUTEIBHOE YIyYIIeHHE pPe3yJabTaToB y MAIEeHTOB
¢ OMBEHTPHUKYJISIPDHOW CTUMYJISLUEH IO CPaBHCHHIO
¢ rane6o. OHO U3 TaKUX MCCIeOBaHUN AEMOHCTPU-
pyer, uto 30% nanueHToB HE OTMEYAIM CUMIITOMATH-
geckoro ymydumeHus. Kpome toro, y Oomplimel 4acTu
MIAI[MEHTOB HE BBISBJICHBI dXOKapaAnorpaduieckue mpu-
3Haku ynyumieHust pynkunu JOK n/unu u3mMeHenne ero
pa3MepoB B OTBET Ha KapAMOPECHHXPOHHU3UPYIOIIYIO
tepanuto [19, 24, 25].

B mpoTHBOIOIOKHOCTE BBINIECKa3aHHOMY APYTHE
ABTOPBI YKa3bIBAIOT HA TO, YTO yJIydlleHHuEe (QYHKIUH
U pasMmepos JieBoro xkenynouka (JDK) («obparnoe pe-
MOJICTTUPOBAHUE» ) B PE3yJIbTaTe KapJHOPECUHXPOHH3H-
PYIOILIEH Tepanuu SIBISETCS KIHOUEBBIM MPEIUKTOPOM
CMEpPTHOCTH y TIAIIMEHTOB C CEP/ICYHOI HEOCTATOYHO-
cThi0. [IpumeuarenbHO, UTO CUMITOMATHYECKOE YIyd-
LmIeHWE He ObUIO CBSI3aHO C Jyylledl BbDKHUBAEMO-
cThiO [26].

I'emoounamuuecxkue rghgpexmot

I'emoguHamMudeckne TmoKa3aTelM  3HAYUTEIBHO
yXyALIaloTcs B caydvasx, Korga (Qusuonorunyeckas
MOJENIb aKTHBaLMK He cobOmonaercs. B wactHOCTH,
JABJICHUE B NIPAaBOM IPEIACEPINH, JETOUYHON apTepuu
W JaBJIeHHE 3aKJIMHUBAHUA JIETOYHBIX KaIWLISPOB
CYLIECTBEHHO pas3nuyarorcs B pexumax AAI, DDD
u ctumynsian V VI, Oymydn caMbIM HU3KHM B IIEPBOM
ClIy4ae, KOrzla MOCIeA0BATeIbHOCTh aTPHOBEHTPHUKY-
JAPHOM M JKEJIYJAOYKOBOW aKTHUBALlUM COXpaHsETCH,
1 CaMbIM BBICOKHM Ciy4ae, Korjua JIeCHHXPOHU3AIHs
HCKJIIOYEHa.

JleBoXKesyqOuKOBasi MJIM OMBEHTPUKYIISIPHAS CTH-
MyJsinus (cepaedHas peCUHXPOHM3HUpYIoLlas Tepa-

nrs) ObLIa TPEIJIOKEeHA B KA4ECTBE IOMOTHUTEIHHOM
Teparuu IS MarueHToB ¢ Tsokenoit XCH, ocinoxHeH-
HOW HECOIJIACOBAHHBIM COKPAIIEHHEM IKEITYI0YKOB
B CBSI3U C 3aJ€PKKON BHYTPHIKEIIYILOYKOBOU IIPOBO-
auMocth. Ciaenyer OTMETUTh, OAHAKO, UYTO YyIyulle-
HUE MEXaHMYECKOW CHHXPOHHH M (DYHKINH HE 00s-
3aTeNbHO TOTpPeOyeT yBEIMYEeHUS DIEKTPHUECKOU
CUHXPOHHOCTH, a Ooliee CBEXHE JaHHBIC CIIOPHBIE
B OTHOIICHUU KOPPEIAILUU MEKAY AIEKTPUUECKUMHU
byukuusamu (mpogommkutensHocTs QRS) u crenensio
AIEKTPOMEXaHUUECKOW TeCUHXPOHU3AINN JKETya0d-
KOB y TAIlMEHTOB C IPaBOKEITyJOYKOBON CTHUMYIIS-
nuei [5, 14]. Beuio Takke Mmoka3aHo, 4TO HE3aBUCH-
Mo oT Haimmuusgd XCH, nocae aktuBamuu ctenkn JIDK
HE BCer/a aKTUBUPYETCS MEXOKETyI0YKOBas Tepero-
pornka.

[Tomermas amexTposl B 00JIacTh cepenHbl OOKOBOM
crenku JIK, nocruraercs HamOonbluee yBEIMYCHHE
CHCTOJIMUYECKOH (DYHKIIUH IO CPABHEHUIO C JIF000i Apy-
TOH JIOKaTM3aIei, KoTopas MOXKET OBITh JOCTHUTHY-
ta [2]. Kpome Toro, y 6onpmmHCTBa marueHToB ¢ [DK
CTUMYIIILIMEN MPOBOIMPYETCS MHTPABEHTPHUKYIISIpHA,
HEXXEIN MEXKEITyI0uKOBasl 1€CHUHXPOHMU3ALHN, Mpe-
roJiarasi, 9To y TakKuxX OOJBHBIX, OCHOBHOH NMPUYNHON
Hapymenus pynakmnun JK Oyner Hanwmaue BHyTPHIEBO-
KEITYTOUYKOBOH JI€CUHXPOHHU3AIHH.

Cy1ecTBYIOT CUCTEMBI C TpeMsl OTAEIbHBIMU HE3a-
BUCHMBIMU MOPTaMU, YTO MO3BOJSICT ONPEACIsATh Ha-
CTPOUKM JUIS KaXJOTO KENylIodka B OTACIHHOCTH,
a IMEHHO MIPOTPaMMHUPOBATh BPeMsl 3aJIePKKH CTHMY-
JISIIUH TIPABOTO U JIEBOTO XKeNMynoukoB. C MpUMEHEHuEM
3TOTO METO/A JOCTUraeTcs yaydieHne (yHKIHOHAIb-
HOTO KJIacca CEpJIeYHON HEJO0CTaTOYHOCTH, TOBHIIIIE-
Hre ¢paknum BeIOpoca JIK, cHIWKeHHE KOHEYHOTO
CHUCTOJINYECKOTO M KOHEYHOTO JMACTOIMYECKOTO pas-
Mmepa JIK, cHmkeHue unciia TocnuTaln3auui 1 yayd-
IIEHHUE KauyecTBa XU3HHU [15].

buBeHTpUKYIApHAs CTUMYJISIHS PUMEHSIETCS IS
MIPEONIOJIEHUS] HETaTUBHBIX TIOCIEICTBUA aCHHXPOH-
HOTO COKpAIIEHHUS KEITYyJ0YKOB TpeABAPUTEIHHON 3a-
JIEP’KKOM aKTUBAIMM COKPALIEHUS YKEIyA04YKOB, U TEM
CaMbIM JOCTUTAETCA PECHHXPOHU3ALMS KEITydOYKOB.
OCHOBHBIM MEXaHHM3MOM JICHCTBUS KapIHOPECHHXPO-
HU3WPYIOIIEH Tepanmuy CYUTAETCs HM3MEHEHHE aHo-
MaJIbHOM aKTUBALUU KEJyA04YKOB. BUBEHTpUKYIIsIpHAs
CTUMYJISIUS IPUBOIUT K TE€HEPALMH JIByX BOJH BO3-
OyKIeHHSI JKEITyIoYKa, B Pe3yJIbTare 4ero aKkTHBAIHS
JKEITyZI0YKOB ITPOUCXOINUT Oosiee paBHOMEpPHO. B mrore
cokpamienne JDK Oonee sadpdekTrBHOE, MOBBIIIACTCS
yAAapHBIA 00beM, TIPH ATOM HE MPOUCXOANT NOBBIIICHHUS
AKCTPaKLUU KUCIOPOJIa MUOKAPIOM, a TAKKE CHUYKACT-
Csl MUTpaJIbHAsl PETYPTUTAIHS U ONITUMHU3HPYETCS JTna-
cTonnyeckas AUCPYHKIUS MHOKap/a, €Cld TaKOBbIE
nMenuch [21].
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MATEPWUAJIbl U METOLbI

OKCHEPUMEHTAIbHOE HCCIIEIOBAHUE BBIIOJIHEHO
Ha 0Oa3e jaboparopuu SKCIIEPUMEHTATHHOW MEIHUITH-
Hel Hayuno-uccnenoBarensckoro nentpa CIIGITIMY.
B nccnenoBanue BKIIOYEHBI 18 1a00paTOpHBIX CBUHEH
(«MuHUTIITHY) Maccoit Tena 8—14 kr 6e3 coMaTu4ecKoi
1 MH(EKIMOHHON MaTOJIOTHHU (YEThIPE KUBOTHBIX Mac-
coii 8 k1, math — 10 k1, mectb — 11 k1, 1Ba — 12 KT,
onuH — 14 xr).

Brimonneno uccnenoBanue 3(PQeKTHBHOCTH Bpe-
MeHHOHN snukapananbHoii DKC B OMBEHTPUKYISIPHOM
(TpexxamMepHOM) M OTHOKaMEPHOM (ITPaBbIi JKEITYT0UEK)
pEeXKHUMe Y BOCEMHA/ILATH KUBOTHBIX. Y Ka)JI0TO KHBOT-
HOTO OLIEHEHO BIIUSHHME Ha CUCTEMHYIO TeMOIMHAMUKY
BpPEMEHHON OMBEHTPHKY/ISIPHOH 1 ogHOKamepHOoit IKC.

s peanu3auuy IOCTAaBICHHBIX L€JIeH Mociie BbI-
MOJTHEHHBIX KapAHOXUPYPrHUECKUX OIepaluil MIpoBO-
JIJTA MICCIIEIOBaHMSI HECKOJIBKMX METOZ0B BPEMEHHOM
OKC y KUBOTHBIX.

MPOTOKOJ1 UCCNEOOBAHUSA

BrimonntaeHo mccnemoBanue 3¢GGEKTHBHOCTH Bpe-
MeHHOH snukapananbHoit DKC B OMBEHTPUKYIIPHOM
(TpexkamMepHOM) U OJHOKaMEpPHOM pEXHME Y BOCEM-
Ha/ILATH KUBOTHBIX.

HccnenoBanue BEINOJHEHO B JBA ATAIlA.

[IepBb1ii 3TaIl: BBINOJIHEHNE ONEPALMI U UCCIIEN0-
Banuil BpemenHoi OKC ¢ mpuMeHeHHeM pa3IMuHbIX
MeToaMK. VccnenoBanue NpoBOAMIOCH MOCIEAOBa-
TEJIbHO, HE3aBUCUMO JIPYT OT APYra, B YCIOBUSIX IKC-
MEPUMEHTAJIbHON KapAUOXUPYPTUUYECKON oOlepalu-
OHHOMH.

Jlo Havanma wuccrenoBaHUs, IOCJIE BBITOJTHEHHON
npeMeIuKalui MPOBOAMIOCH UCXOTHOE 00CIe10BaHNe
’KMBOTHOTO, BKJIIOYAIOIIEE B CE0sI: KITMHUYIECCKUN aHATIN3
KpOBH, OMOXMMHYCCKUH aHAIH3 apTePUATBHON U BEHO3-
HOM KpoBH. Bee nccnenoBanust KpOBU BBITOJIHEHBI MTPH
OJIMHAKOBBIX YCIIOBHUSX BHEWIHEH cpefpl. Takxke BceM
JKUBOTHBIM MPOM3BEICHA 3alHCh HIEKTPOKAPIUOrpaM-
MBI ISl OIIPEIENICHNUs] MCXOIHON 3IeKTPO(U3NO0IOrHU-
yeckoi GyHKIuU cepana. JJuHamudueckoe HaOIHOICHUE
U OLEHKA IOKa3aresied LEHTPAIBHON IeMOJUHAMUKU
MOHHMTOPUPOBAJIOCH C MOMOULIbI0 MOAYJIBHOIO MOHH-
topa ¢upmsel Philips, Habopa A MOHUTOpPHHTA TeMO-
JUHAMUKH (4acTOTa CEpPACUHbIX COKPAILCHUH, YPOBEHb
apTepUANLHOTO JIaBJICHUS, LIEHTPAJBFHOTO BEHO3HOTO
JIaBIICHUS, JIABICHUS B JIETOYHON apTepUHU, CEPIAECUHBII
BBIOPOC), M C MPUMEHEHUEM METOJa WHBa3UBHOTO MO-
HUTOPUHra apTepUalIbHOTO MAABJICHUS IO METOAUKE
CenpnuHrepa (TOcie BBITOJIHCHUAS CTEPHOTOMUU C HC-
I0JIB30BAHMEM JIOCTYIIA K OJHON U3 BETBEH IIEYETOJIOB-
HOro cTBOJIA). UTOOBI OLICHNUTH (BYHKIHIO CepALa, Kia-
MaHHOTO ¥ MOAKJIATIAHHOTO aIlaparoB, pa3Mepsl Kamep
cepAua, IPOU3BECTH PACUEThI yAIAPHOTO 00BEMa JIEBOTO

KeINy04Ka, PpaKIny BRIOpOCa JIEBOTO KETYI0UKa, BbI-
TIOJTHEHO 3XOKapauorpaduIeckoe McciaeloBaHne C I1o-
MoOTIbI0 anmapara ;s Y31 pupMel «Acusony.

Bce omeparuy BBITOTHEHBI IO OOIIUM HApPKO30M,
C IPUMEHEHHEM METO/1a BCIOMOTaTeIbHOTO KPOBOOOpa-
menns. [locne MHIYKIMY B aHECTE3HI0, a TAKKE TOCTe
JIOCTUKEHUSI XUPYPTUUYECKOM CTaJIuKU HAPKO3a U TTOJTHON
MUOIIJICTUN TIPOU3BOJIUIACH I/IHTy6aHI/I$[ Tpaxeu C I10-
cnenyromuM Hadasiom MBI [lanee Xxupypruueckou
Opurazoil NPOU3BOAMIACH CPEAMHHAS CTEPHOTOMHMS,
BEITIONTHSJIACh omeparus. il OCTaHOBKH CepACYHOI
ACATCIIBHOCTU M 3aIlUThl MUOKapAa IMPUMEHSIIN KPOB-
HYIO XOJIOJIOBYIO KQJINEBYIO KapIMOIIJIETHIO B COUETAaHUH
C METoJoM cHucTeMHOI runorepmuu. Ilo 3aBepuieHnn
OTepanyy TOJIIMBAIHA DJIEKTPOIBI JIII BO3MOKHOCTH
nposeneHus Bpemennoit OKC. B wcciaemoBanmu mpu-
MEHSUIH YHUIIOJISIPHBIE 3JIeKTPOob! 1t BpeMeHHo DKC
¢upmer BBRAUN. Onun U3 npeacepaHbIX IeKTPOIOB
MOAIIMBAJICS B BEPXHE-TIEPEIHIOI 00JacTh IMPaBOrO
npecepans Haubosee OITM3KO K 00IaCTH MEeXIpPeIcep/I-
HOM MepPEropoaKy, BTOpOi — K IPOKCUMAJIBHOMY y4acT-
Ky TepMHUHAaJbHOW O0po3abl. OIMH W3 MpaBOXKETyI0u-
KOBBIX 2JIGKTPOJOB TOANIMBAJICS K TepeaHee-00KoBOH
CTEHKE Ha pacCTOsHUM 3—4 CM OT BEpXYILIKH Cepila,
Ipyrol — K auadparMaibHOW TIOBEPXHOCTH IIPABOTO
xenmynouka. OfuH U3 JIEBOXKETYOYKOBBIX AIIEKTPOJIOB
(duxcupoBancs B 00IacTh CepeHbI OOKOBOW CTEHKH
JICBOTO JKEyI04Ka, BTOPOH — K AuadparMalibHOM I0-
BEPXHOCTH JIEBOTO JKeTyJaouka. J[si mpoBeneHus: Bpe-
MeHHON DKC TpUMEHSIICS 3IIEKTPOKAPANOCTUMYIISTOP
OSCOR ¢ BO3MOKHOCTBIO O0€cIieueHUs] OMBEHTPHUKY-
JsApHON cTuMynsAud. OTKITIOYE€HHE KUBOTHOTO OT all-
napara MCKyCCTBEHHOTO KPOBOOOpAIIEHHs POU3BOIH-
JIOCh TIPY CTaOMIIM3aIuH IIEHTPAIHbHON TeMOINHAMHIKHI
Ha (hoHE OomepeKarone KapAUOCTUMYJISIMN C MTOCIIe-
JIYIOIIUM TIEPEBOJIOM JKHBOTHOI'O Ha €CTECTBEHHYIO
LUPKYISIIUI0 ¥ HaOmofeHneM B TeueHue yaca. [locie
BOCCTAHOBIICHUSI ICATEIBHOCTH Cep/Ilia IPOBOAMIIH 13-
YUEHHUE BIUSHUS Pa3IMUHbIX METOI0B BpeMeHHO DKC
Ha CUCTEMHYIO TCMOJUHAMUKY.

JKuBoTHBIC HAOMIOIATUCH B TEUEHUE 7 YaCOB MOCIIE
onepanui. [1o ucreueHnn 7 4acoB BBINIOJHEHA 3BTaHa-
37l )KHBOTHOTO B COOTBETCTBUHU C HOPMaMU OHMODTHKH,
TOJT HAPKO30M.

Bropoii oTan: craructnueckuil aHaiaus U 00padboTka
MOJIYYCHHBIX TaHHBIX.

Onenka 3((GEKTUBHOCTH pa3HBIX METOJOB BPEMEH-
HoM snukapauansHoit OKC noce onepanuii Ha cepale
MIPOBOJIMIIACH TI0 TTOKA3aTeNsiM MHBAa3MBHON IreMO/IMHA-
MUKH, YJIBTPa3ByKOBOM OIIEHKH IOKa3aTejeil reMoju-
Hamukd. CTaTUCTUYEeCKUH aHamu3 U 00paboTKa momy-
YEHHBIX JIAHHBIX TIPOBOAMIIACH C TTIOMOIIBIO IIPOTPAMMEI
SPSS, mpumensics t-kpurepuii CThioneHTa. YpOBEHB
3HaYUMOCTH TpUHAT 3a 0,05.
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PE3YJIbTATbI

Pesynbrarel Halero uccienoBaHUS JEMOHCTPUPY-
FOT BBICOKYIO 3(D(EKTHBHOCTH BPEMEHHO ONBEHTPHKY-
nspHoi DKC, mocTuraercsi HAWTyqIInid TeMOJUHAMU-
yecKuid dPQPEKT M0 CPaBHEHUIO C JIPYTUMH METOAaMHU
BpemeHHOl DKC. BeposTHO, 3TO CBfI3aHO € TeM, 4TO
y OONBIIMHCTBA IAIMEHTOB C IPaBOXKETYIOYKOBOM
CTUMYIIALIMEN TPOBOIMPYETCS AUCCUHXPOHU3AINS JKe-
JYJIOYKOB, YTO MPHUBOIUT K 3HAYMMBIM HAPYIICHHSIM
HAcCOCHOH (PyHKIMHM cepiua U TeM CaMbIM K MEHBIIEH
TeMOIMHAMHUYECKOH A(h(hEeKTUBHOCTH.

W3 momydeHHBIX IaHHBIX CIEAyeT, 4To (pakuus
BBIOpOCa B TPYIIE >KUBOTHBIX, KOTOPHIM MPHMEHSI-
nach BpeMeHHast OuBeHTpukymsipHas DKC (pexum
DDDBV) (M=47,96, SD=6,75) Oblia BbIIIE, YeM
B I'PYIIE )KUBOTHBIX, KOTOPBIM MPUMEHSIIACH BPEMEH-
Hasg OKC B pexxume VVI (M=40,7, SD=5,97) B cpen-
HeM Ha 7,26 % (t=-3,416, p=0,002, [95 % A1 —11,58;
-2,94)).

WHTerpan nuHeHHON CKOPOCTH KPOBOTOKAa B 00-
nactu kopHs aoptel (VTI) B rpymme >XMBOTHBIX,
KOTOPBIM TIpUMEHsIIach OmBeHTpUKysipHas ODKC
(M=23,95, SD=3,79) Obln BbIlIe, YeM B TIpyI-
ne XUBOTHBIX, KOTOPBIM IMPUMEHSIaCh BpeMeHHas
OKC B pexume VVI (M=16,95, SD=1,02) B cpen-
HeM Ha 7 (t=-5,171, p<0,0001, [95% AN -9,75;
—4,25]). YnapHbiii 00beM onpeaeseTcs mno Gopmyie
0,785x D?x VTI, mo3TOMy M3 MOJy4YEHHBIX JTaHHBIX
CTAaTUCTHUYECKOTO aHalii3a CJEeIyeT, YTO B pPEKHUMeE
crumyiauun DDDBV remoannamuueckue mnokasa-
Teu 3HauuTenbHo aydme. Hanpumep, npu VTI=15,
D=1,5 cm 1 YCC=100 yn/muH ynapHblii 00bem Oy-
JIET paBeH 26,5 M, a cepleyHblil BRIOpOC Oyner co-
ctaBisaTh 2650 ma/mun. Ilpu tex xe mapamerpax D
u YCC, eciiu VTI> Oyner Ha 7, T.e. VTI=22, ynap-
HBIN 00BeM cocTaBUT 38,9 M1, a cepaedHbIi BRIOPOC
oyner paBed 3890 mur/mMuH.
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TEMPORARY BIVENTRICULAR PACING
AFTER CARDIAC SURGERY:

A METHOD OF SUPPORTING CEREBRAL
PERFUSION

Naumov A.B., Didenko M. V., Marchenko S .P, Suvorov V.V,
Averkin 1. 1., Pasenov G.S.

¢ Resume. One of the main aims in postoperative period after
cardiac surgery is the improving good systemic hemodynam-
ics. In this connection after the cardiac operation it is neces-
sary to use temporary pacing. In literature we can find a lot of
methods of application temporary pacing, but what is better
we don’t know. Routinely, in cardiac surgical procedures, epi-
cardial pacing leads are placed on the right atrium and right
ventricle in case of significant bradycardia or the develop-
ment of atrioventricular block. It has been reported previ-
ously that right atrium - right ventricle pacing may induce
left ventricle dyssynchrony and hemodynamic compromise
compared with atrial pacing alone. On the other hand, it has
recently been suggested that right atrio-biventricular pacing
may improve hemodynamics in postcardiac surgery patients.
However, this conclusion is not clear in the clinical setting.
And may be we will be able to reduce the doses of inotropes,
if we will be use method of right atrio-biventricular pacing
[16, 20]. Temporary atrio-biventricular pacing improves car-
diac output after open-heart surgery and whether ventricular
pacing optimization increases cardiac output in this setting.
We will examine which forms of cardiac dysfunction benefit
from temporary pacing using direct and indirect measures of
perfusion and cardiac function. We will also analyze hemody-
namics effect after cardiac operation with different setting of
pacemaker. The results of our study demonstrate the high ef-
ficiency of temporary biventricular pacing, achieved the best
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hemodynamic effect compared with other methods of tempo-
rary pacemaker.

¢ NHdopmaums 06 aBTopax

¢ Key words: epicardial biventricular pacing; pacing after car-
diac surgery; cerebral perfusion; cerebral protection.
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© C.N. MapueHko?, I.T. Xy6ynaeal?, A.b. Haymoe?, A.A. CenusepcroBa?, H.l. Libinypaeesa?, B.B. Cysopos?,
0.B. HeBmepxkuukan?, H0.C. Anekcangposuu?, E.C. Kynemun?

1rBOY B0 «CaHkT-MeTepbyprckuii rocyaapcTBEHHbIN NeAMaTPUYECKHin MeOULMHCKMIA yHUBEpCuTeT» MuH3apasa Poccuu;
2(IbBOY B0 «BoeHHo-MeanumHckas akagemust um. C.M. Kuposa» MO P®, Cankr-Metepbypr

Pestome. [lMarHoctMka v NevyeHue MNaLUMEHTOB C HApYLUEHMSMU FeMOLMHAMMKM OCHOBbLIBAETCS HA MOHWMaHUKM GU3MONOTUK
1 NaToU3MONOrnMM CepaeYHO-COCYANCTON cucTeMbI. B3anMOOTHOLLEHME MeXAY AIMHOM MbILLEYHOTO BOIOKHA M CUNOI COKpaLLeHns
6b110 n3BecTHO ewwe Puky (Fick). OTTo Mpark chopmynupoBan dyHAAMEHTabHbIE MPUHLMMBI COKPATUMOCTU KapAMOMMUOLIUTOB.
LLTpay6 (Straub) n Burrepc (Wiggers) onucanu kpuyto pabotbl npasoro xxenynoyka B 1914 roay. SpHect CrapnuHr (Ernest Starling)
NpOBEN CEPUIO IKCMEPUMEHTOB B KOTOPbIX M3y4an 3aBMCMMOCTb BbIGPOCA IEBOIO XeNyA04Ka OT BEHO3HOTO NMPUTOKA M 3N1aCTUYECKOrO
COnpoTMBAEHUs aopTbl. 3. CrapnuHr onybnunkoBan ceputo pabot B 1914 roay, B KOTOPbIX OMUCaN Kak MexaHW4Yeckasi SHeprusi CepaeyHoro
COKPALLLEHUS 33aBUCUT OT AMHbI BONOKHA [31]. Ewe oaHa CyliecTBEHHAs 4acCTb HALIMX 3HAHWUMA UCXOAMT U3 SKCMEPUMEHTANbHbIX
pa3spabotok Aptypa laitoHa (Arthur Guyton) [12, 13, 30, 31]. OTcyTCTBME KONMYECTBEHHO OLLEHKM 0ObEMHOrO CTaTyca npuBeno
K Ka4eCTBeHHOMY MOAXO/y, ONMUCbIBAEMOMY TEPMUHOM «peakLms Ha 06beMHYH0 Harpysky». OfHaKo, KaK yKa3blBanoCb HEKOTOPbIMU
aBTopamu [16,29],BaXXHO MOMHMTb O TOM, YTO peaKLms Ha NPeAHArpy3Ky He SBNSeTCs MaToNorMyeckum CoCTosiHMEM. KonmyecTBeHHbIN
noaxoA K oLeHKe OObeMHOro CTaTyca OCHOBbIBAETCS HA KOHLUEenuuu [aiiToHa O cpefHeM CUCTEMHOM [AB/IEHWM HAMOMHEHWS,
TEOPETUYECKU HE 3aBUCSILLEM OT CEpAEYHOM PYHKLMM. TaKo NOLXOL, UMEET KIIMHMYECKOe NPUMeHeHWe. B aaHHoM 0630pHOI cTaTbe
paccMaTpuBaOTCS BO3MOXHOCTU KIMHUYECKOTO NPUMEHEHUS, pPa3paboTaHHbIX MMM acnekToB paboTbl cMCTEMbI KPOBOOOPALLEHHS,

Ana MOHUTOPUPOBAHUA U KOPpPEKLMN nokasarenen reMogMHaMmKu Yy NauMeHToB B KNMHUYeCKom npakTuKe.

KnioueBble cnoBa: I'IaTOdJVI3VIOJ10Fl/Iﬂ reMoAMHAMWKK; OLEHKa reMOAMHAMMKM; MoLenb [aToHa .

onTUMM3ALMA NPEOHATPY3KN 3AKOH
®PAHKA-CTAPJIMHTA

CornacHo 3akoHy ®panka-CtapnuHra, yBeJIWYeHHE
[penHarpy3Ku Win 00beMa KpOBH, ITOCTYTAIOLICH K cepa-
Iy, MPUBOIUT B OTBET K YBEIMYCHHIO COKPATUMOCTH
cepaeyHoi MBIIIEL. Yem Oolble pacTshkeHHEe BOJIOKHA
CEepIICYHON MBIIIIBI, TeM OoJbIie (JI0 ONpeAeIeHHOTO
nperiena) Chiia COKpaeH s B CIICAYIONIYI0 CHCTOIY, U TeM
Oonbire ynapueii 06beM (YO). [pennarpyska omnpese-
JsieTcs JUTMHOW capKoMepa, a TOYHEee HamlpsuKeHUeM
B HeM miepes cokparieHreM. OTHOIICHHE MEXIy Tpe-
Harpy3koil M ynapHbIM OOBEMOM XapaKTEPU3YETCS TEM,
YTO yAApHBIA 00bEM yBEIMYMBAETCS BMECTE C MpenHa-
IPY3KOi JIO TEX MOp, MOKA PACTSHKEHHE MEKTY aKTHHOM
Y MHO3MHOM HE JOCTHTHET MakcuMyma. /{o 3Toil Touku
Ha rpaduke yBeJIHMUYCHHE TIPEJHATPY3KH Oy/IeT IPUBOIIUTH
K YBEJIMYCHHIO YAApHOTO 00beMa, a MOCie STOH TOYKH
nmo0oe yBeNMYeHHE TpeHarpy3Ku He nosinusieT Ha YO
Y MOXKET MIMEeTh IOBpexnarommuii agdexr (puc. 1).

NMPEOHATPY3KA U PEAKUUA HA MPEOHATPY3KY
[IpsiMoe u3MepeHue mNpeaHarpy3Kd Ha IMpakTHKe

HEBO3MOXHO. B CBsI3U ¢ 3TUM B KIMHHYECKOH padoTe

y MalMEeHTOB C HAPYIICHUSIMU TeMOIUHAMHUKHU 0coboe

BHUMAaHHE YyAENIeTCS M3YYeHHUIO MOoKa3aTelei, oTpa-
JKAIOTIUX TIPEIHATPY3KY U PEAKIIUIO Ha TPeaHATPY3KY.
3a nocnexnue 30 et ObUIO MPOBEAECHO HECKOIBKO HC-
CJICIOBAaHHUI, TOCBSIICHHBIX U3YYCHUIO MTPEIHATPY3KH
M0 TaKWM TOKAa3aTelsiM KaK IIEHTPaJIbHOE BEHO3HOE
nasierune (LIBJl) n/wnm naBineHne 3aKTUHABAHUS Jie-
rounoit aprepuu ([[3JIA) [4-6, 15,17, 19, 26, 35, 38].
Oka3anock, 4TO CYIIECTBEHHON B3aUMOCBSI3H MEKIY
MpeAHArpy3KOi U ITUMU MOKa3aTeIsIMU HE BBISBIICHO.
B cBsi3u ¢ 3THM BOmpOC 0 HAZIEIKHOCTH MX MPUMEHE-
HUS B KJIMHUYECKOW MPAKTUKE OCTACTCS OTKPBITHIM.
Kymap u coart. (2004 roa) u3yuniu y 370pOBBIX JIO-
JIel B3aMMOCBSI3b MEXJIy IMOKa3aTeIISIMU MIPEIHATPY3-
ku (IIBM, A3JIA, KOHEYHO-THACTOINYSCKHH 00BEM)
" yoapHBIM 00beMOM, U HE 00OHAPYKHIIH CYIICCTBCH-
HOHM B3amMocBs3u [18]. Mapuk u coapt. (2008 Tom)
MPOBEJIM CHCTEMAaTUYECKUH 0030p JIMTEpaTyphl,
BKJIIOYABIIMHN aHanu3 24 KIMHUYECKHX MCCIea0Ba-
HUM, B KoTOopble Bouuiv 803 mamueHTa, U NPULLIH
K BBIBOAY 00 OTCYTCTBUHW B3amMOCBs3u Mexnay LIBJ]
1 00beMOM IUPKYTUPYIOMIEH KPOBH, a TAKXKE K BBIBO-
1y 0 HeBo3MokHOCTH 110 LIB/] nnu uzmenenuro LIB/]
Mpe/IcKa3aTh peakIuio TeMOJIMHAMUKYA Ha U3MECHECHHE
o0beMHO# Harpy3ku [22].
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YO _- KpUTHYeckas Touka

npegHarpyska ¢

Puc. 1. 3akoH ®PpaHka-CrapnamHra: yaapHblii 06beM yBenuuu-
BaeTtcs (6 mau c) BMecTe € NnpeaHarpyskou (a) A0 KpUTU-
4YeCcKoi TOUKH

IToMrMo mokasareneil JaBieHUs] HANOJHEHUS, CY-
HIECTBYIOT Takhe OObEMHBIC MOKa3aTeln KaK WHJIEKC
BHYTPHUIPYIHOTO 00beMa KPOBU M MHJAEKC INI0OAIbHO-
ro KOHEYHO-IMACTOJIMUYECKOro o0bema. OTH IOKa3a-
TeJIM U3MEPSIOTCS C MOMOIIBI0O METO/la TPAHCITYIbMO-
HAJILHOW TEPMOAMIIIOIMU M SIBISIOTCS O0Jiee TOUHBIMHU
IUIsl OLGHKH IIpenHarpy3ku cepaua [8, 19, 24, 34, 40].
ITpu 3TOM HEOOXOAUMO YUUTHIBATh TO, UYTO B3aUMOCBSI3b
MeXy TpeaHarpy3kord u YO 3aBUCHT OT JKEITyI04KO-
BOH COKpaTUMOCTH. [I03TOMYy OLIEHKA KEIyI0UKOBOU
MpeJHarpy3ku Kak CTaTHYHOrO IapaMeTpa HeaocTa-
TOYHA Ul ONPEAEICHUs] PeakUud Ha HH(Y3HOHHYIO
Tepanuio. CTaTHYHbIC TapaMETPBbl, OTPAKAOILUE MIPEA-
Harpy3ky Oosee MH(MOPMATHBHBI NPH BBICOKUX JIHOO
HU3KMX 3HA4eHHMAX, HO HE IpH MPOMENKYTOUHBIX.
[t u3mMepenHust pa3MepoB MOIOCTEH U 00BEMOB Kamep
cepaua Haubosee TOUYHOH SIBIsiCTCs dXOKapanorpadus
WIN MarHuTHO-pe30HaHcHas Tomorpadus. Hupex-
Chbl KOHEYHO-JMACTOJIMYECKOW IUIOMAAn H 00beMa,
M3MEPEHHBIE C TIOMOIIBI0 3THX METOJOB JydIlEe OT-
pakaroT MpeAHArpy3Ky JICBOTO JKEIyI04Ka, YeM TaKon
[I0Ka3aTelb, KAaK JABJICHUE 3aKJIMHUBAHUS JIETOYHOMN
aprepuu [37]. B omHOM W3 nccnenoBaHuid OBLIO BBISIB-
JIEHO, YTO U3MEPEHHe MMMKOBON CKOPOCTH a0pTaIbHOIO
MOTOKa SIBJISIETCA TOUHBIM IT0KA3aTeNIeM peaklluy Ha UH-
(y3MOHHYIO TEpaluio y MAlHMEHTOB C CENTHYECKUM
IIOKOM, HAaXOSIIUXCSI HA MCKYCCTBEHHOI BEHTUISILIUU
nerkux (MBJI) [10]. BapnaGenbHOCTh [uameTpa HHUXK-
Hell T0JI0H BeHBI, CBSI3aHHAs C JIbIXaHUEM Y MallMEeHTOB
Ha VBJI Takke siBNIsieTCA TOUHBIM, OIPOCTHIM U HEMHBA-
3MBHBIM IIapaMETPOM OLIEHKHU LIEIeCcO00pa3HOCTH yBe-
JTUYeHus o0beMa UpKyIupyromeil kposu [1, 10].

OnHa u3 npoOiieM, CBSI3aHHBIX C ITOKa3aTeNsiMU OT-
paKkarolMMH MPEIHArpy3Ky, 3aKII04aeTcsl B TOM, 4TO
OHU OLICHMBAIOT a0COJIOTHBIE BenuuuHbL. [Ipobiema
JAHHOTO IOIXOAa — OTCYTCTBHE MH(OpMaLUU O pe-

3epBe TpeAHarpy3Kd y MarueHToB. Ha mpakrtuke Ha-
JTUYHe pe3epBa MpeaHarpy3Ku 03HAa4aeT, YTO OTBETOM
Ha JIONOJHUTEIHHYI WHPY3UOHHYIO TEPAIUuI0 CTaHeT
yBenuueHue YO. DTo Ha3bIBACTCS «PEaKIns Ha HATPy3-
Ky oObemom». JlJIst onpezaeneHusl peakuuu Ha o0beM-
HYIO Harpy3Ky IO IapamMeTpam apTepHalbHBbIX KPUBBIX
B JOuHaMHKe (IyJbCOBOE JaBIIEHHE, CHCTOIMYECKOEe
JlaBJIeHne, yaapHbIi 00beM) Mapuk u coast. (2009 ron)
MpOBEJM cucTteMarndeckuit 063op [23]. B 29 uccneno-
BaHUSIX MPOJEMOHCTPHUPOBAHO, YTO PEAKIUIO Ha Ha-
Tpy3Ky 00BEMOM MOXKHO C BBICOKOH CTENEHBIO TOY-
HOCTH OIICHUTbH IO JUHAMHKE U3MEHEHHS TapaMeTpoB
apTepuabHbIX KPUBBIX IIPU yci10BuU IposeneHus NBJI
C KOHTPOJIEM NapaMeTPOB BEHTHUIISILIMH 110 00beMY BIO-
xa. Bo Bcex mccieoBaHUSX MCIONB30BaH JIBIXaTelhb-
HBII 00heM 7 MII/KT WITH BBIIIE.

HecMoTpst Ha BBICOKYIO TOYHOCTh MApaMeTPOB, I10-
JIYYEHHBIX U3 apTePUANIbHBIX KPHUBBIX, OHH HE MOTYT
WCIIOJIB30BATHCS Y MAMEHTOB C MATOJIOTUEH KITaaHoB
cepama, HapyIIeHHsSIMH pPHTMA, BHYTPHCEPICYHBIMH
IIYHTaMH, MOPAKEHUSMHU TMepUPEepUIECKUX COCYIOB
niu Hu3KoH (ppakiueit Beiopoca. Kpome storo, ciienyer
YUUTBIBATh, YTO HU OJMH U3 IMAPaAMETPOB, MOIyUYECHHBIX
13 apTepUAbHBIX KPUBBIX HE OTPaKaeT UCTHHHBIN 00b-
€MHBI CTaTyC, a SBJSIETCS JINIIH TIOKa3aTeeM THHAMU-
YEeCKOTO OTBETA JKEIYI0UKa BO BPEMsI JJOTIOJTHUTEILHON
Harpy3ku oobemom [33].

MOJEJIb CUCTEMbl KPOBOOBPALLEHUS TAUTOHA

Cornacno teopuu ['aiitona (Guyton), cepue Kak Ta-
KOBOE HE ABIISICTCS INIABHBIM PETYIIATOPOM CEPAECYHOTO
BbIOpOoca [11]. BMecTo 3Toro ckopocTs KpOBOTOKA B TKa-
HSIX OpraHu3Ma OTpeNeNsIeTcsl KOMOWHAIKEH MECTHBIX
CUTHAJIOB U3 TKaHEeH (IOCTYMHOCTH B KHCIOPOJE, TUTa-
TEJLHBIX BelecTBax, Hakomienue CO, u Opyrux mpo-
IIYKTOB PETHOHAPHOTO METAa0O0IM3Ma) W aKTHUBHOCTHIO
BEreTaTUBHONW HEpBHOW cucTteMbl. Takum oOpasom,
CepACYHBII BHIOPOC KOHTPOJIUPYETCSI CYMMON MECTHBIX
MTOTOKOB KPOBH uepe3 Bce TkaHU. CymMMa IMOTOKOB Kpo-
BU 4€pe3 BCE OTACIbHbIC TKAHEBbIC CEIMEHTHI Iepude-
PUYECKON LUPKYJIALMHA COCTABIISIET BEHO3HBIN BO3BPAT.
B ycTOIYMBOM COCTOSHHHM, CEpACYHBIN BHIOPOC U Be-
HO3HBII BO3BpAT SKBUBAJICHTHBI, U JIIOOBIE IOKa3aTely,
KOTOpbIe OyIyT OmpenensiTh BEHO3HBIH BO3BpaT OyayT
OIpenessiTh U CEpIeUHbIN BBIOPOC.

Crnenyst aprymenram ['aiiToHa, KpOBOTOK depe3 Kpo-
BEHOCHBIE COCY/IBI ONpesensiercs IByMsi (haxropamu:
TpaMeHTOM JIaBJIEHUS] B COCYJaX U COCYAUCTBIM COINpPO-
TUBJICHUEM. J[aHHYIO KOHLEMIMIO MOXKHO NPEICTaBHTh
MaTeMaTHIeCKH CIeIyIomel (hopMyroii (3akoHoM OMa):

F=AP/R, rne:
F — o0Obem kpoBoTOKa, AP — pa3HuIa naBieHUs
MEX]ly IByMsI TOYKaMH cocyaa, R — compoTrusienue.
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laiiTon yka3zam Ha TO, YTO CKOPOCTH KpPOBOTOKA
orpenensieTcss UMEHHO TPAJUEHTOM JIABICHUS MEXTY
JBYMSI TOYKaMH COCYy/a, a He a0CONFOTHRIM 3HAaUYE€HUEM
JIaBJICHUS B JIFOOOH TOuke cocyna. BeHO3HbIM BO3BpaT
OTIpEIeNISIeTCS] TPEMS TTapaMeTPaMU: CPETHUM CHUCTEM-
HBIM [1aBJICHUEM HAMOJHEHUs, JABICHUEM B IPaBOM
TIPEJICEPIUH U COIIPOTUBICHUEM BEHO3HOMY BO3BpATY.
JlaHHOE yTBEpXKIEHUE OTpakaeTcs ClENyIollel mare-
MaTH4YeCKor (hOpMyIIoii:

BB=(Pcc—II1IT)/RBB, ¢!

Pcc — 10 cpennHee cucTeMHOE JaBlieHUE HAITOTHE-
Hus, 11T — naBieHue B npaBoMm npeacepauu, R —
COTIPOTHUBIIEHNE BEHO3HOMY BO3BPATY.

CpenHee cuCTEMHOE JaBIEHUE HAOJIHEHUS — 3TO
JABIICHUE BO BCEH COCYIMCTOH CHUCTeME TpU OCTa-
HOBKE cepAlla M OTCYTCTBHHM IBW)KEHHUS >KHAIKOCTH.
Cpennee cucteMHOE JAaBiieHHE HAIOJIHEHNs OBLIO OIH-
cano baitnmucom n Crapnunrom (Bayliss and Starling)
Ha MOJelIH CO0aKd B MOMEHT OCTaHOBKH cepmua [2].
OTO yTBEpKIACHUE HY)KJaeTcsi B noscHenud. [Ipu mo-
CTOSTHHBIX CTaTHYECKHX YCIOBHUSAX 00BEM, HEOOXOIu-
MBIH JIJI5 3aTIOJTHEHUS PACTSHKUMOM TpyOKH (Hampumep,
TaKoW Kak pe3nHOBas KaMepa WM KPOBEHOCHBIN COCY)
0e3 HeOOXOIMMOCTH TIOBBIIIEHUS JTaBIICHUS JIJIS PACTs-
KCHMS, Ha3bIBAETCS HECTPECCOBBIM 00beMoM (V). Jlo-
TTOJTHUTEIHHBINA 00beM, HEOOXOTUMBIH JIJIs1 PACTKEHHS
KaMepbl, MoJpa3yMeBaeT HEOOXOJUMOCTh TOBBILICHUS
nasnenus (P) n anmacTuuecKoro pacTsyKeHUs! CTEHKH CO-
cyza. DJacTUYeCcKoe pacTsHKeHHE CTEHKH COCY/Ia 3aBH-
CHUT OT ero KoMImiaitHca (rmomatimmBoctr) (C). IToT 00B-
€M Ha3bIBAETCH CTPECCOBBIM 00beMoM (V) U CBs3aH
C JIaBJICHHEM CJIEAYIOLINM YPaBHEHUEM:

P=V/C.

-

s Pcc a
[}

[

2 le Pcc 6
S

! Pccs
& |e

I
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m
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[aBneHue B npaBom npeacepaumn

Puc. 2. Kpuebie BeHO3HOro Bo3BpaTa. 3aBUCMMOCTb BEHO3HOIO
BO3BpaTa OT AaBJIeHUs B NPaBOM npeacepanM npu pas-
HbIX YPOBHSIX CPEAHEro CUCTEMHOIO AAB/IEHMS Hanon-
HeHus (Pcc)

CB

Pcc-UBAO

Puc. 3. BaugHue rpapueHTa AaBneHUs BEHO3HOro Bo3Bpara (cpea-
Hee CMCTeMHoe AaBneHue HanonHenus [Pcc] — pasneHue
npasoro npeacepamsa [LIBM1]) Ha cepaeuHbiii BbiGpoc (CB)

Kak cnmemyer w3 ypaBHEHHS, CpelHEE CHCTEMHOE
JIaBJICHUE HAIIOJHEHUS 3aBHCUT ITOJIHOCTBIO OT CTpec-
COBOr0 00beMa IUPKYIALUU (2 HE OT (YHKIUU CepI-
12 KaK TaKOBOW) M KOMIUIAHCA CHCTEMBI LIUPKYIISAIINH.
Jlis m3MepeHust 3TOro JaBJeHHs Cepille, 1o orpere-
JICHUIO, TOJKHO OBITH OCTAHOBIICHO. TakuM 00pazom,
MbI MOIJIM OBl M3MEPHUTh WJIM OLIEHUTh TOT Iapamerp,
U TEOPETHUYECKH HMMETh KOJIWYECTBEHHOE OIMCAHUE
o0beMa MUPKYISIIIAA, HE3aBUCUMO OT HacOCHOW (pyHK-
LMW CepATa.

l'aliToH M300pa3ui KpUBBIE BEHO3HBIX BO3BPATOB
(puc. 2) y ymepuux cobak, y KOTOPbIX cepjie ObLIo
3aMEHEHO MCKycCTBeHHBIM HacocoM [3]. C momolbio
Hacoca M3MEHSJIOCH JIaBJICHHE B MIPABOM TIPEICEP/InH,
CpenHee CHCTEMHOE JaBJeHHe U OOl 00beM IUPKY-
nsiiud. [TocTpoeHHbBIE KPUBBIE OTPAXKAKOT TO, YTO JUISI
JM000T0 JTAHHOTO JIABJICHUS B PABOM IIPEJICEPINH, YEM
OoJbpllie CpeJiHee CHUCTEMHOE JIaBJIICHWE HAIOIHEHUS,
TeM OOJIbITIc BEHO3HBINM BO3Bpart. [Ipu m3oBoOIIOMETpH-
YECKUX YCJOBHSX, YeM OOJIbIIE JaBJICHHE B IPABOM
MIPEJICEP/INH, TEM MEHBIIIC BEHO3HBIN BO3BPAT.

B npyrom skcrepuMeHTe, MCXOAHO 30POBOi CO-
Oake ¢ OONBIIOW CKOPOCTHIO MPOBOAMIN WH(]Y3UFO
1esbHOM KpoBU. IIpu 3TOM KaxkJible 2 MUHYTBHI OCTa-
HABIIUBAIH CEPAIE dIEKTPHUUCCKUM (HUOPUILISITOPOM.
CpeHee CUCTEMHOE JIaBJICHUE HATIOJHEHUS B TCUCHUE
HECKOJIbKUX CEKYHJI IOCJ€ Yero BOCCTaHABIUBAIHU
CepIICYHYI0 NeATeNbHOCTh. OIHOBpEMEHHO H3Meps-
JIOCh JaBJICHHE B IPAaBOM MPEACEPIUU U CEPIACUHBIN
BbIOpOC. [10 MONMy4YeHHBIM JJaHHBIM CTPOMJIACH KPUBAsI
3aBUCUMOCTH CEPJICUHOTO BBIOpOCa (BEHO3HOTO BO3-
Bpara) OT I'paJIMeHTa JaBIICHUS BEHO3HOTO BO3Bpara

(Pcc-LUB/) u (puc. 3).
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OTa KpuBasi WILTIOCTPUPYET TO, YTO BEHO3HBIN BO3-
Bpar W CEepIACYHBIA BBIOPOC MPUMEPHO MPOTOPIIHO-
HaJBHBI TPAAMEHTY JaBJICHHWS BEHO3HOTO BO3BpaTa.
PesynpraTel, momydennsie ['aiiToHoM Bce emme 00Cyx-
JIAI0TCS B JINTEpaType, OJJHAKO OHU MO3BOJISIIOT 110 JIpY-
roMy B3IJISIHYTh Ha aTO(U3UOIOTHIO paObOThl CUCTEMBI
KpoBooOpamenus [3, 21].

CPEOHEE CUCTEMHOE OABNEHWE HAMOJHEHUS

OcHoBHast mpobieMa B oONpefeleHUHd TpagucHTa
JABJICHUS BEHO3HOIO BO3Bpara COCTOUT B TPYAHO-
CTU M3MEPEHMsI CPEIHEr0 CUCTEMHOIO AABJICHUS Ha-
TIOJTHEHNS Y TAI[EHTOB C HOPMAJIBHOW LUPKYIALINEH.
Schipke et al. 8 2003 romy mpoBeIH CEPHUIO DKCIIC-
PUMEHTOB B KOTOPBIX INPOBOAMIM IIOCIEI0BATEIbHO
hbubpumsaUio-nepudpuuIAnMio y 82 ManueHTOB, Il
TOTO YTOOBI M3MEPHUTH CpelHEee CHCTEMHOE IaBIICHHUE
HamojTHeHus1 B Teuenune 13+2 cexynn [36]. YcToiuu-
BOTO BBIPAaBHUBAHUS JIABICHUS JOCTHTHYTO HE OBLIO.
Pasnuna mexnay aprepuaibHbIM JaBICHUEM COXpaHs-
jace Ha ypoBHe 13,24+6,2 MM pT. cT. Pe3ynbrarel uc-
CJEI0OBAaHUSl NPEIIOJIAratT, YTO CPEIHEE CUCTEMHOE
JTaBJICHUE HATOJHEHHUs HEJb3d H3MEpPUTh HampsAMYIo,
€CJIM BpeMs MPEeKpalleHust KpOBOOOPAIIEHHUs COCTaBIIsI-
et MeHee 20 CeKyHI, YTO 10 ATHYECKUM COOOPAKSHHUSIM
HE MOXeT OBITh IPUMEHEHO y YelioBeKka. TeM He MeHee
T"aiiToHy ynanoch yCTaHOBUTh, YTO CYILIECTBYET JIMHEMN-
Has 3aBHCHMOCTb MEXJy JIaBI€HHEM B NPaBOM Ipe.-
CepIuMu U BEHO3HBIM BO3BpaTroM. /laBieHue B mpaBoM
MpeICepAnH, COOTBETCTBYIOIIEE HYJIEBOM OTMETKE
Ha rpaduke 2 OTpaXkaeT CpeIHee CHCTEMHOE JaBJICHIC
HamoJHeHus [2]. DTO U cTamo OCHOBOW I psiia Apy-
TUX UCCIIEIOBAaHU.

st mocTpoeHus: KpUBOW BEHO3HOIO BO3BpATa, OT-
paxkarouiel B3aUMOOTHOILEHUE MEXIy H3MEHEHUEM
yaapHOTO O0BeMa IMPaBOTO JKENyHOYKa M JaBICHUEM
B [IPaBOM IIPEACEPANH BO BpeMsI KPaTKOBPEMEHHOTO I10-
JIOXHUTEIBHOTO JaBiieHus Ha Bioxe, [lunckuii (Pinsky)
B 1984 rogy pa3paboran Mozens Ha KHUBOTHOM C WH-
TaKTHOW MHPKYIAIAEH. DKCTPAITOJIMPOBaHHBIC 3HA-
YEHHsI CPEIHEro CHCTEMHOTO aBJICHUS HArOIHEHUS
OKa3aJINCh CXOXKH C 3HAUEHUSIMU CPEIHET0 CHUCTEMHO-
IO JaBJICHUS HAIOJHEHUS, HU3MEPEHHBIMU BO BpPEMs
OCTaHOBKHM CepJla y uejoBeka. B psjae apyrux uccie-
JIOBaHUI JIMHEHHash 3aBHCHUMOCTb MEXAY BEHO3HBIM
Bo3BparoM, LIB/] u pacueTHbIM CpeAHUM CHUCTEMHBIM
JaBJICHUEM HAIOJIHEHHs ObliIa MOATBEPIKACHA Ha MOJIe-
JISIX )KUBOTHBIX ¢ HOPMaJIBHOM IUpKysiuei [9, 14, 39].
Maac u ero xomieru B 2009 rogy NpUMEHHIN T€ XKe
TIPUHIMITIBL JIJTS] UCCIIEIOBAHMS BIUAHUSA 12-CeKyHIHOM
3aJIEP2KKU JABIXaHMS HA TPEX pas3In4yHbIX YpoBH:AX [[BJ]
U cepAeyHoro BeiOpoca. VizmepeHust NpoBOIMIUCH Me-
TOJIOM KOHTYPHUPOBAHUS IYJIbCOBOI KpPUBOU B TEUCHHUE
TPEXCEKYHIHON MPOOBI Y KapAHMOXUPYPTUIECKIX TTaIli-

eHTOoB, Haxoasmuxcsa Ha IBJI [20]. B nanHoM uccieno-
BaHMM MPOJEMOHCTPHPOBAHA JIMHEHHAsI 3aBUCUMOCTh
mexty LIBJI u cepieuHbIM BEIOPOCOM, a TaKKe IOKa3a-
Ha BO3MO)KHOCTh OLIEHKH CPEAHEr0 CUCTEMHOTO JaBlie-
HUS HaIllOJTHEHM Y TTAIIUEHTOB C HOPMAJIBHOM LIUPKYJIA-
LUeH, HAXOAIIIMXCS B OTACICHUN KapAHOpeaHUMALHH.
OueBUAHO, YTO 3Ta METOIMKA IPUMEHUMA TOJIBKO Y I1a-
enToB Ha IBJI ¢ koHTposieM 1o 00beMy U pUTMHYHBIM
nynbcoM. [lapkun u Paiit (Parkin, Wright) B 1991 rony
NPEAJIOKUIN aJbTEPHATUBHBIN TOAXOA Ul OLICHKH
aHaJjiora CpeIHEro CUCTEMHOIO JaBJICHHS HallOJHEHUS
(Pcca), a ”MEHHO CpemHero apTepuaaIbHOTO JTABJICHUS
(CAl), naBnenusi B MpaBOM MpPEACEPIUH, CEPIEUHOTO
BBIOpOCa ¥ aHTPOIIOMETPUYECKUX NaHHBIX [27]. B cym-
HOCTH, OHHU HCIIOJIb30BaIM MAaTeMaTHYeCKUN aJropuT™M
IUISL CO3AAaHUSI MOJIEITIH CEPACIHO-COCYUCTON CUCTEMBI,
COCTOSIIIEH U3 Ceplla U COCYIUCTOM CHCTEMBI, BKIIIO-
qarolie B ce0s AJIaCTUYHbIC apTEePUAIbHBIA U BEHO3-
HBIH CETMEHTBI, a TAK)KE COMPOTUBIIEHNE TOTOKY KPOBH.
Hcnonp30Banuch W3MEPEHHbIE MapaMeTpbl, CKOPPEK-
TUPOBaHHBIC JJISI MOJENH. MOAenupoBaIl OCTAHOBKY
cepana. DTa MOJENb OMUCHIBaeTCS (OPMYIOH, ¢ To-
MOIIBI0 KOTOPOH MOKHO OLIEHMTH CPEAHEE CHCTEMHOE
JIaBJICHUE HAIIOJTHEHUSI:

Pcca = 0,96 AITII + 0,04 CAJT + cCB, rae:

CB — cepneunslii BEIOpOC, ¢ — BEIMYMHA COMPO-
TUBJICHUSI, ONIPEICISIETCS C MOMOIIBI0 aHTPOIIOMETPH-
YEeCKHX JIJaHHBIX MalUeHTa (POCT, BEC U BO3PACT).

Kimmanueckast 3¢()eKTHBHOCTh JAHHOTO TOIXOIa
TectupoBanach Ha 10 mamueHTax ¢ OCTPOH MOYEUHOM
HEIOCTaTOYHOCTBIO, HAXOMSIIMXCSA Ha HEMPEpHIBHON
BEHO-BeHO3HOH remodunbrpanuu [38]. Undysnonnas
3aMECTHUTEJIbHAs TePanysi KOHTPOJIMPOBaIach Tak, 4TO-
OBl OOCTHUYb 3HAYCHUA CPCIHETO CUCTEMHOT'O IaBJICHUA
HaITOJIHCHUS. HCCMOTpﬂ Ha HCEKOTOPBLIC OrpaHUYCHUSA
JaHHOW paOOoThI, TAKOH MOIXO SBISICTCS MOATBEPIKIC-
HHUEM HJeH U3MEPEHUSI CPEIHET0 CUCTEMHOT'O 1aBJICHUS
HAIlOJIHeHNUS, KaK KOJIMYECTBEHHOI'0 IlapameTpa 00beM-
HOT'O cTaryca.

SOPEKTUBHOCTb PABOTbI CEPOLIA

Jist 0OBSICHEHHSI POJTU CepJilla B CUCTEME ITHUPKYJIs-
uwuu [lapkun (Parkin) u Jlenunnr (Leaning) mpemioxu-
JIU MOJIEJTb, COCTOSIIIYIO U3 pe3epByapoB [29]. Moxens
COCTOWT W3 YeThIpeX 4acTeil: 1) OompmIoi pesepByap
C JKUIKOCTBIO U aaBneHueM PO; 2) BwixomnHas TpyoOa
B OCHOBaHUU CTCHKH pe3epByapa C COMpOTHBICHHEM R
u notokoM F; 3) maneHwpkas kamepa ¢ maBineHuem Pc;
4) B MaJIoM pe3epByape 4eIIOBEK, TIePeKaInBaIOIINN Be-
JIpOM BOIy 00paTHO B O0MBINOH pe3epByap (puc. 4).

B 3ty Mojeinb oruyHo ObUIO0 OB I00aBUTH TEMOTH-
HAMHUYECKOE CHUCTEMHOE COCYIUCTOE COINPOTHUBIICHUE,
0003HaYUB ero Kak RT.
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Puc. 4. Mopenb uupkynaumm ¢ asymsa pesepsyapamu (P=pas-
nenue, R=conpotusnenue, F =notok)

Marnasi kamepa 3aroHsIeTCsl TACCUBHO 4Yepe3 TpyOy
3a CYeT TPaAWCHTA JABJICHHUS MEXKTYy OONBIIUM H Ma-
JIBIM Pe3epByapaMHu, a YeJIOBEK aKKypaTHO MOJJICPIKU-
BaeT JaBlicHHUE B MalleHbKoN Kamepe (Pc) moctossHHBIM
W Ha HU3KOM ypoBHe; [Ipu 3ToM 001I#ii BEIOPOC paBHS-
etcs moTtoky B kamepe (F), rme:

F=(Pd—Pc)/R

B stom ypaBuenun Pd (maBnenue B OonbLIoM pe-
3epByape) SABISIETCS AHAJIOTOM CPEIHEr0 CHUCTEMHOIO
JABJICHUS HamoJHEHUs, Pc (maBmeHne B MajeHBKOM
Kamepe) sIBJISIETCS] aHAIOTOM JIaBJICHUSI B ITPaBOM Tpe/i-
cepanu, R — BeHO3HOMY conpoTHBIeHUIO, F — BeHo3-
HOMY BO3BpATYy.

Pabotra uenoBeka mpu nepekauuBaHUU BOIbI SIBIIS-
eTcs aHaJoroM paboThl cepiua. Ecnm yenoBek mepe-
CTaHeT NepeKaynBaTh Boay, Pc (1aBneHure B MajIeHbKOM
kamepe) cpaBHsieTcs ¢ Pd (maBieHue B OonbioM pesep-
Byape) ¥ 9PEeKTHBHOCTH ITePEKaINBAHNS CTAHET PaBHA
Hymo. M1 Hao00poT, sHepruyHas padoTa 1o nepeKadu-
BaHMIO OyJIeT MPUBOIUTH K YMEHbIIeHUIO Pc napnenne
B MaJICHbKOW KaMmepe) U YBEJINYECHUIO dPPEKTUBHOCTH
ero pabotsl, To ectb pynkmu cepaua (PC). Takum 00-
pa3oM, Mbl MOXKEM IIPUMEHUTSH Clleytoliee HeOOobIIoe
BBIpaKeHHE JUIsl onrcanus 23pHeKTUBHOCTH TIepeKavn-
BaHUsI BOJIBL:

®C=(Pd—Pc)/Pd=1-Pc/Pd

I'moGanpuas HacocHas dysknus cepama (ITHDC)
MOJKET OBITh OIIpEJIeNIeHa, UCIIONB3Ys aHanor Pcc, rue
I'H®C=(Pcc—AlIT)/Pcca=1-I1I1/Pcca

Ecnu cepaiie ocraHaBiuBaeTcs, TO AaBJI€HUE B IIpa-
BOM TIpeJicepIUH NPUOIMKAETCS K TIOKa3aTeNio aHaIora
CpEIHEro CUCTEMHOTO JIaBJICHNUs HAIIOJIHEHUS, a [T0Ka3a-
TeJb TIIABHON HAcOCHOU (pyHKIMH — K HYH0. [pu yBe-
JMYCHUN CEPIECYHOTO BHIOpOCA IaBICHHE B IPAaBOM

MIpeICepINH TPUOIIN3UTCS K HYITIO, a TJI00aIbHas Haco-
cHas (PYHKIHUS Cepllla YBEITUYUTCSA. JTa B3aMMOCBS3b
MEX]y JaBJICHUEM TPABOTO MPEJCEPANs U CEPACIHOTO
BBIOpOCA paccMaTpHUBaiach panee ['allTOHOM, KOTOPHIit
TOBOPHJI, YUTO «AaBJICHUE MPABOTO MPEACEPIUS HE SBIIS-
€TCsl OCHOBHBIM OIPE/IEIIIONINM (PaKTOPOM CEPICIHOTO
BBIOpOCA, BMECTO ATOTO, OHO OIIPEIENIETCS CEPIEIHBIM
BBEIOpOcOM» [2]. JlaHHOE ypaBHEHHE MA€T JABICHUIO
MPaBOro MpEeACEpaHsl POib WHAWKATOpa B3aUMOCBSI3U
MEXIy 0ObEMHBIM CTaTycoM M (pyHKuueH cepaua [7].

OnucanHas BBIIIE KOHICTIIIHS HCITOB30BaIach
B cHcTeMme, pa3pa0oTaHHOW A pacdera IOKasare-
nel ¢yHkuuoHuposanus cepiaua u Pmsa (Navigator,
Applied Physiology, Pty Ltd, Sydney, Australia).
Jis  3TOr0  HMCIONB30BAIMCH  AHTPOIIOMETPUYECKHE
JaHHBIE TAIMEHTa W TeMOAMHAMUYECKHE MapaMeTphl,
MOJy4YEeHHbIE ¢ MOHHTOpA WHBA3MBHOW T€MOJMHAMH-
KM (BKJIIOYABIIME JABJI€HUE MpaBoro npencepaus, A/l,
CepACUHBIN BBIOPOC).

[IpoBesieHO TONBKO OHO KIMHUYECKOE UCTIHITAaHHUE
TaHHOU cucTeMbI [32]. B aTO paHmoMu3upoBaHHOE KOH-
TPOJIMpYEeMOe HCCIeAOBaHNEe BOILIM 112 manueHTos,
Mocyie TJIAaHOBBIX KapIUOXUPYPrHYECKUX OIEpPaIHi.
Cucrema «Navigator» UCTIONB30Bajgach s TOTO, YTO-
OBl TIOCTHYB U yIEp)KaTh ONpeAeNIeHHbIE TeMOINHAMHU-
YeCcKHe ¥ MeTabOoIMIeCKre MoKa3aTel , OnpeieIeHHbIe
JUISL KaKAOTO NanyeHTa peanumaronoramu. CpaBHeHHE
MPOBOAMIOCH C TPYIION MAIMEHTOB, Y KOTOPBIX AJIS
JNOCTKEHHS TEX JKe IeJIed HWCIOIb30BaJICs KaTeTep
Caan-l"anca. [lepBoif KOHEIHOW TOUKON HCCIICIOBAHUS
OBLTO M3MEpPEHUE U TOAJIep)KaHUE 33/IaHHBIX TapamMe-
TPOB CEPIACYHOT0 BBIOpOCA M CPEIHETO apTepHaIbHO-
ro JaBieHus. Pa3znuumii Mexay rpynmnamu BbISIBICHO
He Obuto. Kpome 3T0r0, He OBIIIO BBISIBIICHO Pa3IHYHi
[0 4YacToTe pa3BUTHI (GUOPHIUIALNK Tpeacepani,
HEOMaronpUsITHBIM OCIOKHEHHSIM, JJTUTEIBHOCTH Ha-
XOXK/IGHHUsI B peaHMMallMd W B CTalMOHape. ABTOPBI
MIPHUIIUTA K BBIBOMY, YTO KOPPEKIHS TAKTHKH JICUCHHS
C TIOMOIIbIO CHCTeMBI «Navigator» He yCTymaeT CTaH-
JAPTHBIM TIOJIXOJIaM, UCTIONB3YEeMbIM TIPH JICUCHUH T1a-
LUEHTOB B Kapanopeannmanuu. OJHAKO HH B OIHOM
W3 IIECTH LIEHTPOB, YYaCTBOBABLIMX B HMCCIICAOBAHUU
HE HWCIOJBh30BAINCH CTaHIaPTU3UPOBAHHBIE POTOKO-
JIBI KOPPEKIIMU BOTHOTO OayaHca, TAKTUKHA HHOTPOITHOM
MOJJICPXKKHU U TPUMEHEHHS Ba30aKTUBHBIX TIPETIapaToB.
WX ucnonp30BaHKrEe MPOBOAMIOCH HA OCHOBE KIIMHUYE-
CKOT'O MBIIIUICHUS CIICIIHAIUCTOB, YTO 3aTPYAHSCT MPO-
BeJICHHE CPaBHEHUH MEXIy TPYIIaMHu.

3AKJIOYEHUE

OTCcyTCTBHE KOJIMYECCTBEHHOW OIEHKH OOBEMHOTO
cTaTyca MPHUBEJIO K KaUeCTBEHHOMY IMOAXOAY, OIHCHI-
BacMOMY TEPMHUHOM «peaKIlysi Ha OObEMHYIO Harpys-
Ky». OHaKo, KaKk yKa3bIBaJOCh HEKOTOPHIMU aBTOpaAMH
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[16, 29], BaxKHO MOMHUTH O TOM, YTO PEaKLUs Ha MIpe-
Harpy3Ky He SIBISIETCSI MATOJOTMYECKUM COCTOSITHHUEM.
MHuorouncieHable  (aKTOpbl BIUSIOT Ha W3MEHEHHUE
o0BpeMa MUPKYIUPYIOICH KPOBH, HAIIPUMEDP, BEHO3HBIN
KOMIUTaWHC (PacTAKUMOCTh BEH), )KEITYI0UYKOBBII KOM-
TUTAWHC WM JKETyJ04KoBas aAuchyHKIus, wH)Y3upo-
BaHHBIN 00beM U nipyrue [7, 25]. B memom HE0OX0anMO
IIPU3HATh, YTO HECMOTPS HA OTPAHUYEHUS, YIIOMSHYThIE
B JJAaHHOM 0030pe, KOJTUYECTBEHHBIN MOIXOA K OILICHKE
00BEMHOTO CTaTyca OCHOBBIBAETCS Ha KoHIenwu [ aii-
TOHA O CPEIHEM CUCTEMHOM JABJICHUU HAIOJIHEHHUS,
TEOPETHUYECKH HE 3aBUCAIIEM OT CEePIEeYHON (YHKIIHU.
Takoil moaxoA UMEET KIMHUYECKOe puMeHenue. Ma-
Temarnueckuil noaxoxa IlapkuHa M coaBT. HyKIaeTcs
B JallbHEHINEH OIEHKE JUIsl TOTO, YTOOBI OMPEICTUTh
BO3MOXKHOCTb €I0 IIUPOKOrO NPUMEHEHHUS B KIIMHUYE-
ckoil mpakTtuke [28]. BaxkHo ompenenwth, MOXKXHO JIH,
OMHMpasCh Ha CpPEAHEE CHUCTEMHOE IaBJICHHE HAIOJ-
HEHUS WU TI00aJIbHYI0 HACOCHYH (YHKIIHIO Cep-
1a, IPOBOJAUTH MHTEHCHUBHYIO TEpAIUIO Yy MAlMCHTOB
B KapIuOpeaHnMaIlny B Onmkaiiem oyaymiem. B atom
KOHTEKCTE IeJIECO00pa3HO MPOBOINTE NaTbHEHTITHE HC-
CJIeIOBaHUSI.
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PATHOPHYSIOLOGICAL PRINCIPLES
FOR EVALUATING HEMODYNAMIC

Marchenko S.P, Khubulava G.G., Naumov A.B.,
Seliverstova A.A., Cipurdeeva N.D., Suvorov V.V,
Nevmergickaya O.V., Alexandrovich U.S., Kulemin E.S.

¢ Resume. The diagnosis and treatment of patients with hemo-
dynamic disorders is basing of the understanding the physiology
and pathophysiology of cardiovascular system. The relationship
between length of muscle fibers and power reduction were first
time revealed by Fick. Otto Frank was formulated fundamental
principles of contractility of cardiomyocytes. Straub and Wiggers
in 1914 was described the mail principles of the right ventricle
work. Ernest Starling was performed a series of experiments,
which explore a dependence of left ventricular ejection from
venous inflow and elastic resistance of the aorta. In 1914 Ernest
Starling was published research result, which describe how the
mechanical energy of heart beats is depend from length fiber.
Another essential part of knowledge of this problem was dis-
covered by Aurtur Guyton experiments. Guyton has been estab-
lished that there is a linear relationship between the pressure in
the right atrium and the venous return. The lack of quantitative
assessment of volume status has led to a qualitative approach,
de-scribed by the term “response to the volume load” However,
as pointed out by some authors [16, 29], it is important to re-
member that the response to the preload is not a pathological
condition. A quantitative approach to the assessment of volume
status is based on the concept of Guyton on average system
pressure filling, theoretically independent of cardiac function.
This approach is used clinically. In this review article we de-
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scribe possibility of clinical application of all knowledge of this
questions.

¢ NHdopmaums 06 aBTopax

¢ Key words: pathophysiology of hemodynamic; evaluating he-
modynamic; model of Guyton.
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COBPEMEHHOE COCTOSAHUE OUATHOCTUKN MOYEKAMEHHOM BOJIE3HU Y OETEN

© B.J1. OmaHyanb?, A.b. YyxnosuH?, A.T. Tpetbsik?, J1.I1. BoctokoBa?, M. 0. CeBocTbsiHOBa !

TBQY BMO «Mepeblit CaHkT-MeTepbyprekuii rocynapcTBeHHbIi MEAMLIMHCKMIA YHUBEpCUTET M. akag. WM. Masnosa» Mutaapasa Poccum;
2IbQY BMO «CaHkT-MeTepOyprckui rocynapCTBeHHbIH NEAMATPUYECKHUIT MEAMLIMHCKMI YHUBEPCUTET MuH3apasa Poccum

Pesiome. 0630pHag cTaTbs KacaeTcs AMArHOCTMYECKMX ACMEKTOB MOYEeYHOKAMEeHHOW 6one3Hu (MNU yponuTuasa) B LEeTCKOM
Bo3pacte. ObcyxaaeTcs pacnpoCTPaHEHHOCTb U KIMHUYECKME O0CODEHHOCTM yponuTMasa cpeiy LeTei, Hapsay C ONUCaHWEM
Hanbonee 3PdeKTVBHbIX METOAOB BM3yanM3aLMM KOHKPEMEHTOB. PaccMaTpuBaloTCs pasnnyHble (GakTOpbl pUcKa yposiutnasa
B [ETCKOM BO3pacTe, BK/KOYAs KAMMATUMYeCKMe M 3Konornyeckne haktopbl, pasHOOOpa3Hble 3HAOTeHHble MeTabonuyeckue
HapyLleHns, B TOM 4YMC/Ie TMNEPOKCanypus, rmnepkanbuuypus, HEKOTOPble MeCTHble MUKpPOOHble MHMEKLUMM (B YaCTHOCTH,
Proteus mirabilis, Corynebacterium urealytica, Ureaplasma urealytica v pp.). Ocobo noauepkMBarTcd 0COBEHHOCTU KIMHUYECKOM
CMMNTOMATUKM YpONMUTMA3a B AeTCKOM Bo3pacte. OBCYXAaoTCad NPOTEKTUBHbBIE MEXaHW3MbI, CBSI3aHHble C BbipaboTkon Genka
Tamma-Xopcdanna, KOTOPbIi BbINOMHAET DYHKLMM 3aLLMUTbl OT MHMEKLMIA U CTabUNU3MPYeT CONEBYIO CPeAy MOUM, MOBbILLAS B HEN
Nopor pacTBOPUMOCTM COMeW, @ TakKe C BbICOKMMM YPOBHAMM LMTpaTa B Moye. OTMevaeTcs BaXkHOCTb npeobnagaHus benka
Tamma-Xopcdanna ¢ monekynspHon maccon 28 MJa, no cpaBHeHuto ¢ dpakumnernt 7 Ma, Kak cywecTBeHHOro Gakropa pucka
pa3BUTUS yponuTtuasa. lMepeyncieH psa peakmnx reHeTuyeckmx CMHAPOMOB, aCCOCLMMPOBAHHbIX C HAPYLUEHWUSMM 0OMeHa KanbLus,
rMnepokcanypuei uaM HakoMIEeHMeM CONMEeN MOYEBOM KMCIOTbI (ypaToB). B 3akioyeHne penaetcs BbIBOL O HEOOXOAMMOCTM
WHAMBUAYANU3UPOBAHHOM [MArHOCTUKM psAa MeTaboNMyeckMx MapKkepoB B Modve Yy [JeTeil C yponuTMasoM C LEeNbio
MeTaduNakTUKK (NPOPUNAKTUKN PeLIMANBHOIO KaMHeoOpa30oBaHMS) 1 BEPOSTHbIX 3NM3040B 3a60n1eBaHMA B AaNbHENLLIEM.

KnmquHeCHOBaZMOHEKaMeHHaﬂ60ﬂ83Hb;CMMHTOMnyAETEH;¢aKTOprpMCKa;METaﬁOﬂMHECKMeHapymEHMﬂ;HaCHEACTBEHHHe

CUHOPOMBDI.

BBEJEHUE

MouekamenHas 0omne3Hb (MKDB) sBissercs gacTeiM
3a00NeBaHNEM B pPa3IMYHBIX BO3PACTHBIX TPYyTIIaXx.
[To mauueiM Coe et al. [9], B CILIA MKbB pa3BuBaer-
Csl Ha MPOTSHKCHUH KHU3HU PUMEPHO Y 5 % B3POCIBIX
xeHmuH U 12 % wmyxunH. Hepenko kamuu Gopmupy-
FOTCSI B B MOYeBOM Try3bIpe [2]. I1o maHHBIM rocmuTa-
JU3alUN B AETCKHE KIWHUKH, MAMEHTHl C yPOJIUTHA-
30M noctynatoT ¢ yactoroid 1 Ha 1000-7500 cimyuaes.
Tounsle mudprr pacnpocrpanenHoctd MKbB y gereit
HEU3BECTHBI, IIOCKOJIBKY B Pas3iIMYHBIX CTpaHax MHUpa
(TIpekne BCEro — B PETHOHAX C YKAPKUM KIUMAaTOM )
€CTh paiioHBI, JHAEMUYHBIE MO 3TOMY COCTOSHHIO.
B menom ormeuaercs, 4To 4actoTa 3TOro 3aboieBa-
Hus y aeredt B CHIA B mocieanee Bpemsi Bo3pocia
B HECKOJIbKO pa3 [27]. BoIbIIMHCTBO HCCIENOBAHUI
YKasbIBaeT Ha MpeoONaflaHie MaJBYUKOB CPEIr OO0Ib-
ueix MKBb [7].

HeoOGctpykruBnas Gpopma 6051e3HU He BBI3BIBACT SIB-
HBIX KJIMHUYECKHUX CUMIITOMOB, 33 HCKJIIOYEHUEM YaCTO
HaOIIrfoaeMoii reMaTypud. boiieBoii CHHIPOM BO3HHKA-
eT TIpH MOTaJJaH|H TTIOYEYHOTO KaMHS U3 TIOYEYHOH JIo-
XaHKH B MOYETOYHHK (00JIb B OOKY) M MO3KE, IIPH €ro
ypeTepanbHOi MUrpauuu (0oiM B MEepegHEM OTHEE).
Kamuu pazmepoM MeHee 5 MM dalle BCErO NMPOXOASAT
10 MOYETOYHHMKY, TOI1a KaK KOHKPEMEHTHI Oosiee 7 MM
OOBIYHO TPeOYIOT BMEIIATEIhCTBA YPOJIOTOB. [loMuMo
OosieBOro CHHApPOMA, BaKHBIM ociokHeHneM MKB siB-
JsieTcsl HapyIlleHUe MOYeyHbIX (YHKIMH, HApsay ¢ ap-
TEepUaJIbHON TUIepTEeH3UEH.

OCOBEHHOCTU KJIMHNYECKOW KAPTUHbI MKB
Y OETEN

Kano6wr y gereit ¢ MKb umeror wHO#M XxapakTep,
HEXENW Yy B3pOCHbIX mManueHToB. Kmaccuueckass ko-
aukooOpasHas 601b B 00Ky ¢ uppaauanueil B o6aactb
raxa oTMedaeTcs Toiabko B 7% cirydaes [15]. Ha nep-
BOM IIJTaHEe — 5KaJI00bI Ha 00| B skuBOTE (53—75 % city-
yaeB) WM BbIpakeHHyo remarypuio (14-33%).
Oxono 10% cinygaee MKDB moryt compoBoxiaThbes
au3ypuei u gaxe oocTpykue MoueTouHkoB. Hampo-
TUB, KAMHU B TOYKaX MOTYT OBITh O€CCUMITOMHBIMHU
MHOTHE TONIBI ¥ BBISBIATHCS MPH CIIyIailHOM 00CIeno-
BaHMU. B xnmHuueckyro kapruny MKDB y nereit gacro
BXOJAT MH(MEKINH MOYEBBIX MyTEH, KOTOPBIC BBISBIIS-
I0TCsl ¢ pa3Hoi yacTtoroil — ot 8 no 46%. 210 cBU-
JETENBCTBYET O CYIIECTBEHHBIX HAPYIICHHUAX HMMY-
HOJIOTHYECKOTO OajlaHca CIM3MCTHIX MOYEBOTO TPAKTa,
MOCKOJIbKY y JIeTeil Moya B HOPME CTepWJIbHA, B CHITY
psina Oumonornueckux ¢aktopoB [29]. Busyanuzaums
KOHKPEMEHTOB B MOYEBBIX MyTSAX MPOBOTUTCS C ITOMO-
IIBI0 KOMITBIOTepHO# Tomorpadun niu Y3U, HO B 110-
cjeaHue rojpl BHenpsAoTcs U Meroauku UK-nerexunn
KOHKpeMeHTOB. Ha HauanbHOM J3Tame JUarHOCTHKH
o0bryHO TIpuMeHsitoTcss Y3U-meronuku. Pexomenna-
MU 10 TMPUMEHEHUIO ATHX METOIMK OIMyOIIMKOBaHBI
panee [21]. Y3U cumTaeTcs OonTUMaIBHBIM METOIOM
JIOKaJIM3allid KOHKPEMEHTOB, XOTS €r0 YyBCTBUTEIb-
HOCTb HEJ0CTATOYHA JJIs BBISABIECHUS KaMHEH MajbIx
pa3MepoB, HapuUMep — B MOYeTOUHHKaX. OTHAKO KOM-
bIOTepHast ToMorpadus 6e3 KOHTpacTa BCE JKE SBISACT-
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Csl «30JI0TBIM CTAaHAAPTOM» Ul TUArHOCTHKH KaMHeH
B JleTckoM Bo3pacte. Kpome Toro, BakHOU 3anadeid
3/1eCh SBISETCS BBISBICHHE aHATOMUYECKUX aHOMAaTUi
MOYEK ¥ MOUYEBBIBOSIIUX MyTEH.

AHOManIMM pPa3BUTHS MOYEINOJOBON CHUCTEMBI (TH-
IpoHedpo3, yIBOCHHE MOYETOYHHUKOB, SKCTPOPHS MO-
YEeBOTO ITy3bIPs U Ap.) 00HapYKMUBaIOT IpuUMepHO y 30 %
neteit ¢ yponutuazom [20]. Takue MOpOKH pa3BUTHS
MOTYT MPUBOIUTH K OOCTPYKIIMH MOUYEBBICITUTEIBHBIX
nyTel u crmocoOcTBOBaTh KamMHeoOpazoBanuio. OnHa-
ko MKDb pasBuBaercs numb MeHee uyeM y 5% nerel
C TaKUMH aHOMAJHUSAMH. DTO TOBOPUT O TOM, YTO TIep-
BUYHBIMU (DAKTOpaMHU YpOIUTHA3a BCE-TAKH SIBISIOTCS
HapyIIeHUs] MHHEpPAJIbHOTO OOMEeHa M, B HEKOTOPBIX
CIIydasiX — MOYEBbIC HHPEKIHH.

BoapmMHCTBO MOYEYHBIX KAMHEH y JeTel COCTOAT
n3 okcayata win docdara xkanpaws. [lpu 3ToM ux Bo3-
HUKHOBEHHME 4acTo OOYCJIOBJICHO HapyIIEHUSMH 00-
MeHa BemiecTB. [loaTomy Hamboree 4acTto B KauecTBE
MeTaboInYecKuX (PaKTOpOB YpOJIUTHA3a y JIeTel pac-
CMaTPUBAIOTCS: WAMOMATHYEeCKass THIEePKAJIbIIYPHUS
Y TUTIOLUTPATYpHsl. BEpOsSTHOCTH 3THX HapyIIEHHH 00-
MEHa OIpeJelisieTcsl B mpolecce cOopa aHaMHecTH4e-
CKHUX JIaHHBIX M CHEIHAIN3UPOBAHHOTO JIAOOPaTOPHOTO
o0cnenoBanus.

AHAMHE3 3ABOJIEBAHUS U ®AKTOPbI PUCKA

B ocnose passutust MKb y nereit u B3pocinsix Je-
JKat 9K30- U 3HAOreHHbIe (pakTopbl. Cpenu K30TeHHbBIX
NPUYHH yKa3bIBAIOT HA BO3/ICHCTBHE HEOIArONpUsITHBIX
(hakTOPOB OKpY>KaroILeil Cpeabl — OT 3arpsI3HEHHS BOAbL
¥ BO3/TyXa TOKCHYECKHMH BEIIECTBAMHU 110 BO3AEHCTBHA
JKApKOTO KITMMaTa, CII0COOCTBYOILETO HAPYIICHHUSIM I10-
yeyHOU (DyHKIMH. 3HaYMTENbHAs poib B reHeze MKb
OTBOJIUTCSI COBPEMEHHON BBICOKOKAJIOPHITHOM AHETE,
Ooratoii Oenkamu, U30BITOYHOMY TIPHEMY HEKOTOPBIX
JIEKapCTBEHHBIX MpernaparoB [2, 4].

TmarenpHbIl cOOp aHaMHE3a SBISETCS TEPBBIM
BaXHBIM JTAllOM YTOYHEHHUS JAHMarHo3a ypoJiMTHa3a.
Crnenyer oOpaTuTh BHUMaHHE Ha HaJHYHE CEMEHHOTO
aHamHe3a 1o guHuu MKDB, moparpel wiM noyedHbIX
3aboneBanuii. [lokazaHO, YTO PEIUAMBHI ypOIUTHA3A
HaOJIIOAI0TCSI HAMHOTO Yallle, €CJIM Y POJACTBEHHHKOB
nepBoil creneHu umeercs anamHe3 MKb unu rumnep-
Kasnbluypur. DaxTopbl HaCIEACTBEHHOW Mpejapac-
MIOJIOKEHHOCTH BBIABISAIOTCS y TOAABISIONIETO OOIb-
mumHceTBa Aereil ¢ MKbB. B cBsi3u ¢ piuckoM NOBTOPHBIX
NPUCTYTIOB 3a00JI€BaHMsI, BCE ICTH C BBISIBJICHHBIM yPO-
JUTHA30M JIOJKHBI 00CIIEI0BATHCS Ha HATMYIHE pa3iiny-
HBIX (DAaKTOPOB pHCKa, B OCOOCHHOCTH — HApyIICHHUA
oOMeHa BEeIeCTB.

[TosTomMy npu cOope anaMHe3a HEOOXOAUMO BBIsSIC-
HUTb HaJIM4ME€ COOTBETCTBYIOIUX CUMIITOMOB, & UIMEH-
HO — CBEJEHHUS O KaMHAX, FeMaTypHuH U IOYEYHOU

HEJI0CTAaTOYHOCTH y POACTBEHHUKOB OOJIBHOTO, YTO IO~
3BOJISIET 3ATT0/I03PUTH HACIIEICTBEHHO-METa0OTNIE CKHI
(akTop 3ab0neBanus (HarpuMep — IUCTUHYPHUH, TIep-
BUYHOW THIlepoKcanypun u Oonesnu [lenra). Cueny-
eT coOparh JIaHHBIC O XapakTepe MUTAHUS IMalUeHTa,
a UMEHHO — O BOJHOM W COJIEBOM PEXKHME, MpUeMe
ButamuHOB (C 1 D), keToremnocty auetsl. Hamo obpa-
1aTh BHUMaHKUE Ha TO, KaKW€ MEINKaMEHTHl TPUHHUMA-
eT OOJNBbHOW, 0COOCHHO KOPTUKOCTEPOUIBI, THYPETHKH
(pypocemun, auerasonamuna), HPOTUBOIIHICIITHYC-
ckue cpencrtsa (Tomupamar). [letn ¢ aHaMHE30M HeZo-
HOIIEHHOCTHU, AHOMAJUi pPa3BUTHS MOYEBBIX IyTeEH,
MOYEBBIMUA MH(DEKIUSIMHU, KUIICUHOU MalibaOCcopOIueit
(manpumep, 6onesnpio Kpona, nenuakueil 1 MyKoOBHC-
U030M) UMEIOT ToBbITIeHHBIH puck MKbB. Meta6o-
nudeckue 3a0oieBaHus (paxuT, IOAarpa U Jp.) MOTYT
OBITh Tak)Ke TMPHU3HAKAMH METa0OIWYECKHX HapyIle-
HUU, CIOCOOCTBYIOIIMX MOSBICHUIO ypoiuTuasa [10].

Takum oOpazom, puck passutus MKDB 3aBucur
0T 0COOEHHOCTEH MUTAHNS U TeHETUIECKUX (PaKTOPOB.
Paznmuunbie hakTophl HACIEACTBEHHOW IMPEpacIiono-
KEHHOCTH BBISBIISIIOTCS y TOJABIIAIONIETO OOJBIINH-
ctBa jeret ¢ MKb. [Ipu 3TOM HOBTOpHBIE 3MH30/1bI
3a00JIeBaHMsI OTMEUAIOTCSl Y 3HAYUTENBHON 4acTH Iia-
[IMEHTOB. AHATOMHYECKHE aHOMAJMH Pa3BUTHS MOYe-
BBIX ITyTeH TaKKe SBISIOTCS CYIIECTBEHHBIM (PAKTOPOM
pHCKa, 4TO JT0JIKHO OBITH MMPEIMETOM JOTIOJIHUTENBHBIX
HCCIIEZIOBaHUH ¢ MPUMEHEHHEM COBPEMEHHBIX METO/IOB
BH3Yyalln3alliu.

Knuandgecknii OonbIT MOKa3bIBaeT, YTO, TMPH BBHISB-
JICHUHM MOYEBBIX KaMHEH B JIETCKOM BO3pacTe, UMEeTCs
JOJTOCPOYHBIA PHUCK TOBTOPHOTO KaMHEOOpa30BaHMs
(y 16-20% perteii B TeyeHne OMIKAHIINX HECKOIBKHUX
net). Kpome Toro, ciemyer mMOMHHUTh, YTO, MPHU HaIU-
YU JTa0OPATOPHBIX TMPU3HAKOB METAOOIMUECKUX Ha-
pylueHui, puck nosropaoro snuzona MKb Bo3zpacraer
B 5 pas, 0 CPaBHEHHUIO C ACThMH 0€3 TaKUX OTKJIOHE-
Huii [10]. [loaTomMy OMOXMMHYECKOE HCCIIEIOBaHHE
MOYH U KPOBH TaK)K€ MTPAET BAKHEWUITYIO POJb B JIHa-
raoctuke MKBD.

JNABOPATOPHbIE NCCJIEAOBAHUA

B cBA3u ¢ onucaHHON KIIMHUYECKON KapTUHOM, Hep-
BUYHOE JJA0OpaTOpHOE 00CIIEIOBAHUE IOJKHO BKIIFOYATh
B ceOs oOmmid aHaau3 MOYH C 00S3aTeILHOM MHKPO-
cKormel ocanka, MOP(OJOTHISCKIM OMHCAHUEM KpH-
CTaJJIOB MOYEBBIX OCAJKOB, MOJICYETOM SPUTPOILIUTOB
U JICUKOIIUTOB, MUKPOOPraHu3MoB. [ToceBrl MOun Ha MU-
KpoIropy Taxke JOIKHBI IPOBOANUTHCS, HO 9aCTOTA BbI-
SIBTICHUST MUKPOOOB MOXKET OY€Hb CHIIBHO PaziIHyaThCs
B 3aBHCHUMOCTH OT MIPUMEHSEMBIX CPEJl U METOUK Kb~
TuBUpoBaHus. [loaTomy 31eck OoJie MPEANOYTHTEIbHA
JHK- nnm mummyHOnorndeckass (aHTUTEHHAsI) TUArHO-
CTHKa BO3MOXKHBIX BO30Y/INTENEH MHPEKITHIA.
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JlaGoparopus, obOecrneynBarImas MPOQHILHYIO
JUAarHOCTHKY [OJDKHA pacroyiaratb 000pydOBaHHEM
JUIL KOJIMYECTBEHHOTO OIPEENICHUS B MOYE KaJbIIWs
U OPraHMYECKUX HOHOB (OKcanara, nurpara, docda-
TOB, YPaTOB), YYaCTBYIOIIMX B KAMHEOOpa30BaHUU HJIH,
HA000POT, UMEIOLIHX 3aIIUTHYIO (PYHKIHIO.

Kpome Toro, npu BbIAETIEHNH KOHKPEMEHTOB C MO-
YOI JTOTIOJIHUTENBHBIE JAHHBIE MOXKHO IIOJyYUTh IIPH
aHaJIM3e XMMHUYECKOro coCTaBa KaMHel (Hampumep —
npeoOnaganue yparoB, (ocharoB WM OKCAJaTOB).
Omnpenenenne pH Moun naer nuimp Hanbosee OO0
nHpopmanmro. Tak, HU3KKe 3Ha4eHWS pH MoryT mon-
TBEPXKAAaTh ypaTHbIM JIUTOreHe3. BrICOKUe Mmokas3arenu
pH MOryT OBITH JONOJTHUTEIBHBIM MPU3HAKOM HH(EK-
LUOHHOTO YPOJIHUTHA3a, a TAKKE TYOYIIPHOTO OYEUHO-
ro ano3a. K romy >xe Hazo oMHUTH, 9T0 pH MO4n Mo-
KET CYIECTBEHHO U3MEHSATHCS B TEUEHUE THS M HMEET,
TakuM 00pa30M, 3HaYE€HHUE JIUIIb JIJIsl JTAHHOTO MOMEHTA
BpeMeHH. st oneHku BaxkHoro ¢axropa MKb — ru-
MepKaJIbIUypUN — MOXKHO MCIIOJIb30BaTh TAKOW Mapa-
METp, KaK OTHOLIEHHE COAECPKAHMS KaJIbIUs U KpeaTH-
HuHa Moud. [Ipu cootHomennu >0,2 B pa3oBoil mopIuu
MOYH, HEOOXOAUMO MOJITBEPIUTH ITO OMPEAEIICHUE [T
cytouHoro oowema [16]. Hanbonee BaxkHyto nHpopma-
LU0 MOYKHO TOJTyYUTh Ipu cOope 24-yacoBoro oobema
Mouu. [Ipu 3TOM OOIlIEe KOIMYECTBO MOUYM yKe HaeT
BO3MOYKHOCTB OIICHUTH TUTHEBOM PEKUM MAlNEHTa, T10-
ckonbKy y Jui ¢ MKDB ouens yacto ormeuaeTcst Hes1o-
CTaTOYHOE MTOCTYIUIEHUE BOJbI B OpraHu3mM. B cyTounom
o0beMe MOYM ONPEACIIOT COAepKaHHEe KpeaTHHHHA
U 3HA4YCHUs MHJEKca KpeaTmHUHA. [Ipu sTOM cienyet
MTOMHHUTB, YTO HOpPMaJIbHbIE TTOKA3aTeNn y JeTei MOTyT
CYIIECTBEHHO Pa3JIN4aThCsl C COOTBETCTBYIOIMMH 3Ha-
YEHUSIMU y B3pocabix [ 19]. s myuiieil olieHKH CKIIOH-
Hoctu kK MKDB nipejuioxken Tak Ha3piBaeMblii BoHHCKMI
nuaexc pucka (bHP), orpakaromuii puck o0pazoBaHUs
OKCaJlaTHbIX KaMHEH, KOTOpBIH IpejcTaBiseT coOoil
COOTHOIIIEHNE HOHU3UPOBAHHOTO KAJIBIUS B MOYE U KO-
JMYECTBA OKcajlaTa aMMOHMS, HEOOXOAMMOE Ul KpH-
CTAJUTH3AIH KajbIuii-okcamara B 200 M1 moum [23].
VYV nereil pa3HbIX BO3pAacTOB 3TOT IMOKA3aTelb OTHOCH-
TeabHO cTtabuiieH. [lokazano, uto 3Hauenus bUP y ne-
teit ¢ MKbB noBeiensl, B cpenseM, B 15 pa3 no cpas-
HEHMIO C AETbMH 0€3 CHMIITOMOB 3TOrO 3a00JIeBaHMS.
Yacrora WH(EKIIMOHHO-BOCTIAIUTENBHBIX OCIOKHE-
Huit npu MKb nocrarouno Bwicoka. B cBsizu ¢ 3THM
B YPOJIOTHHU NPUHST TEPMHUH «MH(EKIUOHHBIE KAMHIY.
B gactHocTH, o ganaeiM Coward et al. [11], modeka-
MEHHas 00JIe3Hb B COUCTAaHNH ¢ WH(EKITMOHHBIMH TIPO-
neccamu, Obuta oOHapyxeHa y 36 u3 121 nmereid, npu
cpenHeM Bo3pacte nosieHus natonoruu 30 mec. [pu
9TOM COOTHOIIEHHE MAJBIMKOB U JIEBOUEK COCTABIISIIO
1,6 x 1,0. Ilpn nomo3peHnr Ha MOYEBYHO HH()EKIIHIO
CJIEZyeT OCYIIECTBUTH HCCIIEJOBAHUS MOYM HA HAJINYHE

cnerudrueckoid MUKPOGIOpH! (B 4acTHOCTH, Proteus
mirabilis, Corynebacterium urealytica, Ureaplasma
urealytica w np.). llpu 3TOM HagO MOMHHUTH, YTO Ya-
CTOTa BBISIBIICHUSI MUKPOOOB MOXKET OUCHb Pa3inyarh-
Csl B 3aBUCHMOCTH OT MPUMEHSIEMBIX CpEell U METOJHK
KyabTUBHpOBaHusL. [1oaTOMy, HapsiLy ¢ KIaCCHYECKUMU
MHUKPOOHUOIOTHYECKUMH METOJIaMU 3/IeCh BechbMa 3(-
¢extuBHa JIHK- mnm ummyHosoruueckasi (aHTHUTEH-
Hasl) TMarHocTuka [3].

OCHOBHbIE ®U3UKO-XUMUYECKMNE PAKTOPDI
BO3HMKHOBEHMA YPOJIUTUA3A

OO6pazoBaHre MOYEBHIX KaMHEH CBS3aHO C (hU3HUKO-
XUMHUYECKUMH IIPOIIECCaMHt, IPU KOTOPBIX, B pE3yibTa-
T€ MPEBBIIEHNS KOHIIEHTPALNHU COJIeH HaJl TOPOrOM HUX
PacTBOPUMOCTH B ITOYEUHOM (uibTpare. B aTux ciyua-
X HauMHaeTCsl 00pa30BaHKUE KPUCTAJUIOB B ITOYEUHBIX
KaHaJbllax (JOXaHKaX) M UX MOCTeneHHbI pocT. On-
Hako He(ponMTHa3 HYKHO paccMaTpuBaTh HE CTONb-
KO C TO3MUMHA HapylleHWs MHHEPaJbHOTo OOMeHa,
HO M YUMTBIBaTh KapAWHAJIbHOE 3HaUeHUE Onoduznde-
CKOro (heHOMEHa: IIepexo/ia OPraHnIeCKOro KOMIIOHEH-
Ta MO4H (TIPEkKae BCEro, OEIKOB) M3 COCTOSHUS 305
B cocrosiHue reis. MIMeHHO 3ToT (a30BbIid Hepexon
B COYETAHHM C arperanueil MUKPOKPHCTAIJIOB COJeH
IIPUBOJUT K 00Pa30BAHUIO0 MUKPOJIHUTOB.

Cpean KOMITOHEHTOB MOYH, OINPEAEISIONNX OHO-
¢dusnyeckne cBoiicTBa MOYM, HanOoIee BaKHBIM SIB-
nsiercst 6entoxk Tamma—Xopedanna (BTX). buonornue-
ckas poib bTX upes3BbruaitHO pazHOOOpas3Ha: Oymydn
OCHOBHBIM 3KCKPETHPYEMbIM O€JIKOM, OH BBINOJIHSET
(YHKIMY 3a0IATHl OT HHOEKIIUK U CTaOWIN3UPYET CO-
JIEBYIO Cpeay MO4YM, MOBBIIIAs B HEHl MOpOr pacTBO-
PUMOCTH COJIEH, U 3TUM MPENATCTBYS UX NEPBUYHON
KPUCTAJIITH3ALH.

N3BecTHO, uTo BTX B pasinuuHbIX YCIOBHIX MOXKET
CYILIECTBOBaTh KaK MHUHHUMYM B HYEThIpeX OJIMTOMEp-
HBIX (OpMax, Cpear KOTOPBIX HanboJiee 3HaYMMBbI JIBE:
T&HE (7) u T& HE (28) ¢ MmonekynsipHOii Maccoii co-
orBercTBeHHO 7 M/la m 28 M /1a. [locnenuss ¢popma xa-
paKTepr3yeTcs BHICOKOH JKECTKOCTHIO MAaKPOMOJIEKYJIBI
T&HE (28) [19].

B pesynbrate nccnenoBaHui, BBIMOJHEHHBIX TPYI-
noit apropoB (Jlanma C.b., Omanyans B.JL. u ap. [1])
OBIIIO 0OHAPYKEHO, YTO y 3MOPOBBIX JIIOACH, TIPH HU3-
KOl KOoHUEeHTpauuu cosied B moue, bTX cymectByer
B Buje Gopmel T& HE (7). [1pu moBbilleHun KOHIEH-
TpaLUH COJICHl B MOYE MPOMCXOOUT OOpaTHUMBIA mepe-
xon T&HE (7)—>T&HE (28), a mpu ymeHbIIEeHUN
KOHIIEHTPAIIUW COJM TIPOMCXOIUT OOpPaTHBIN Tepexon
T&HE (28) >T&HE (7). Ilpu »ToM 3a cYeT MOBHI-
menHoi xkectkoctu popma T& HE (28) cymectyer
B pacTBOpe B BUAE MUKPOGUOPHI, NPENSTCTBYIOLIMX
arperalyy KprucTauloB OKCalaToB.
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3nauutenbHas uyacth BTX wucxomHo HaxomuTcs
B Buze Gopmbl T & HE (28). YBenuueHnne KoHIIEHTpaIiu
KaTHOHOB BHIIIE (PU3HOIOTUIECKOTO YPOBHS TIPUBOTUT
K DKpaHUPOBAaHUIO aHWOHHOrO 3apsiaa bTX u arpera-
UM JaHHOW (POPMBI ¢ MUKPOKPUCTAIUIAMH OKCAJIaTOB
kanbiwst. [Tpu B3aumoneticteun munenn T& HE (28)
C MHUKPOKPHUCTAIUIAMH OKCAJIaTOB KaJIbIHsI 00pa3yroTcs
HepacTBOpUMBIC arperaTsl. OOpa30BaBIIHECs arperaThl
T&HE (28) ¢ mukpokpucramuiamu — T& HE (28)A,
SBJIIIOTCS 3aPOJIbIIIAMU MOYEBBIX KOHKPEMEHTOB (LIE€H-
TpamM# KPUCTAILTH3AIIHH).

[IpeumylilieCTBEHHbIH COCTaB KaMHEH 3aBUCHT
OT PacTBOPUMOCTH JAHHOW COJH, €€ IKCKPEIUH B II0-
YEYHBIX KaHaJbl@X M O00IIero o0beMa BBIICIAEMON
Moun [25]. Kak mpaBuio, mepBUYHbIE KOHKPEMEHTHI
00pa3yloTcss U3 PaCTBOPUMBIX COJIEH KaJIbITUS M OKCa-
nmata (okcamarHeie kKamHH). OTiaoXeHHS (GochaTHBIX
COJIEH TaKKe CBS3aHbl C IIOBBIIIEHHOM 3KCKpeLHen
KajbIys, a Takxke pH moun. Kamuu, cocroduue us or-
HOCHUTENIFHO MAaJIOpAaCTBOPUMOM MOYEBOW KHCIOTHI
(ypaTtHbIe KOHKPEMEHTHI), Jierde BO3HUKAIOT MPH H3-
MeHeHnu pH. Ilpu TuTpoBaHMM KajbLUs UM OKcajlara
B MOY€ MOKa3aHo, YTO TaK Ha3bIBAEMbIH Mpesien MeTa-
CTaOMIIBHOCTH, 1O JOCTHXKEHUH KOTOPOTO HACTyMaeT
BbIMaieHne KoHkpeMeHToB (Ca-okc mmm Ca-docdara),
3HAYUTENBHO MMOHMXEH Y 00mbHBEIX MKDB 1o cpaBHEHMTO
C COOTBETCTBYIOIICH TPYMIIONH KOHTPOJs [5]. D10 mmo-
3BOJISIET MPEIONOKUTh O 3HAYUTEIBHOM OCIA0JICHUI
y 6onpabIx MKB Tex MexaHM3MOB, KOTOpBIE B HOpME
3aIUIIAI0T OT BBIMAJICHUS HEPACTBOPUMBIX KOHKpe-
MEHTOB.

Tunepxanvyuypusa. 310t 1a00paATOPHBIN CUMIITOM
BbIABIseTCs mpuMepHo y 30-50 % nereli ¢ cumnToma-
mu MKB. Oto HapymeHne MuHepaabHOro oOMeHa MOo-
JKeT OBITh BBI3BAHO MHOXKECTBOM TpuuuH. Hambomnee
4acTo HaONIOaeTCs uanonarndeckas (Jame Bcero —
HaclleZIcTBeHHAas1) (GopMa TUIMEpKaIbLIUYypUH, HE CO-
MPOBOXKJAIOIIAsACS TUIEpKaIbIUEMUEN M HE HMeEIo-
1asi OTMPE/EICHHBIX TPUYNH. DTO COCTOSTHHE OOBIYHO
nepenaeTcs ayTOCOMHO-JIOMHHAHTHO, C HETOJHOU
MIEHETPAHTHOCTRIO U HabmogaeTcs npumepao y 4%
310poBbIX aerei [17]. T'umepkanpuuypust AuarHo-
CTUPYETCS MPH YPOBHAX HKCKPELUMH KaJbIHs BBILIE
4 mr/kr/cyT y neteit crapire 2 netr. OTHOIIEHNE Kajlb-
1S K KPEaTUHUHY Y JIeTeH IKOJILHOTO BO3pacTa MeHee
0,2 Mr/Mr cuuraercs HOpMalbHBIM, XOTSl Y MIIAJIIIHX
JEeTei MOTYT OTMe4aTbesi U Oosee BHICOKHE 3HAYCHUSI.
[Ipu BeISIBIIeHNH y peOEHKA THUNIEPKAIBIMYPUH HAJO
WCKITIOYNTHh HECKOJIBKO ITaTOJOTUYECKUX COCTOSHUM.
Tak, MpU HAIMYHUK TOBBINICHHBIX YPOBHEH KallbIUs
B KPOBH, HEOOXOIMMO HCKIIIOUHTH THUIEeprapaThpe-
OMJIM3M W TUNEepBUTaMUHO3 D, a Takxke HEKOTOphIe
3JI0Ka4eCTBEHHBIC 3a00JIeBaHUSI, HTUOTIATUYECKHH ap-
TPUT, N30BITOK KOPTUKOCTEPOHIOB B OpTaHU3ME H JIP.

HyxHO Takxke BBISICHUTBH, HE IPUHUMAET JIH OOJHHOM
TUYPETUKH (B TOM Yucie GypoCEeMHU/I, alieTa30laMuI,
tontupomar). [IpuanHoit 3TOro MoKeT OBITh TaKKe Ke-
TOTE€HHas ueTa.

T'enemuueckue 3abonesanus, céA3anHvle ¢ HOP-
MoKanvyemuueckon zunepkanvyuypueit. K pen-
KAM MOHOTE€HHBIM 3a00JIeBaHHUSAM, BBI3BIBAIOIIIM
TUNEPKATbIIMYPUIO, OTHOCAT, B YAaCTHOCTH, OOJIE3Hb
Henrta. Crnenuduyeckue MyTallMd TeHa 3HIOCOM-
Horo xyopugHoro kaHama (CLCNS), cuerieHHOTO
¢ X-XpOMOCOMOM, TPUBOAST K MOTEPSM HU3KOMOJIEKY-
JISPHBIX OEJIKOB, B TOM YHCIIE MMapaTUPEONJHOTO TOp-
MoHa. [Ipu 3TOM BO3pacTarOT ypOBHH KaJbIUTpHOJIA
B KpoBU (IIPOM3BOJHOTO BHUTaMuHAa D) U pa3BuBaercs
KaJbIIMypHsi ¢ KaMHeoOpa3zoBaHneM. B Oomee pemknx
ciaydasx QeHotun cwHApoma JleHTa CBsi3aH C MyTa-
uueit rena OCRL («JleHt-2»). [lpyroil xapakTepHBIH
TUI MOHOTEHHOHM MAaTOJOTMU KaJIbIIEBOTO OOMEHa
CBSI3aH C MATOJOTMYECKHM YCWJICHHWEM (DYHKIMH TreHa
KaJbIM-4yBCTBUTENBHOTO penenTopa (reH CaSR).
Takue MyTanmmun ¢ ycwieHueM (PyHKIIMH TeHa MpPUBO-
nat k camwkenuto I[ITIN B ceiBopoTke u majeHue pead-
COpOIMH KaJNbIIUS TUCTATBHBIX TPYOKaX U BOCXOJSIINX
CErMEHTAaX, YTO BbI3bIBACT runokanbuuemuto [28]. Ilpu
Ha3HauYEHUH BUTaMuHa D ¢ 11e7b10 TTOBBIIICHNS YPOBHS
kasplud u IITT pazBuBaeTcs BIpa)KEHHOE HAKOIUICHHE
KaJbLHUs B MOYe ¢ 00pa3oBaHHEM KaMHEH B ITOYKAX.

['eneTnueckue HapylIeHUsI HOHHOTO OOMEHa B MOY-
KaX 4acTO CBSI3aHbI C MyTALMSIMU F'eHOB ceMercTBa SLC
(solute carriers). B kieTouHbIX MeMOpaHax BCTPOCHBI
JECSATKH PA3IMYHBIX OCKOB-TPAHCIIOPTEPOB MAJIbIX
MOJIEKYJ (MOHOB, aMHUHOKHUCIIOT, KOAKTOPOB YH3MMOB
u 7ap.). OTH OENKH CIIOCOOCTBYIOT TpaHcMeMOpaHHO-
My TIEpEHOCY COOTBETCTBYIOIINX MOJEKyNl. MyTarmu
T€HOB, KOJUPYIOIINX TOT WM WHOW OENOK, MPUBOISAT
K HapyUICHUSIM MEMOPaHHOTO TPAHCIOPTa B KIJIETKAaxX
MOYEK, MEUCHH WU APYTUX TKaHEH.

B wactHOCTH, TrHNEpKamBIMypHs HaOIOMACTCS
y 00IBHBIX ¢ cuHIpOoMOM bapTTepa (Chb) — ayTocoMHO-
PEIIECCUBHOTO COCTOSIHHS, KOTOPOE COMPOBOXKIACTCS
norepeil comneil n3 opraHu3Ma, TMIOKaTHOHEMHUEH, Me-
Ta0OJMYECKUM ajKaJo30M, THIepKanbiuypueit. [lpu
9TOM HaOMIOmaeTcs MOMUypHsi, 00e3BOKHBAHNE, PBOTA
u 3aaeprkka pa3BuTus [10]. YV manueHToB BBISBISIOTCS
myTtauuu renoB SLC12A4, KCNJI u BSND genes (Cb 1,
II u IV tunos), koTopble MPUBOIAT K AUC(YHKIUU
BOCXOJISIIIETO CerMeHTa IMeTin [ eHse, HauuHas C Iie-
puona HoBopoxaeHHocTH. Myranuu rena CICKB (Cb
tuna III) oObraHO BemyT K GoJiee JISTKUM HapyIIeHUSM
¢yukuuu netu [enne (knaccnueckuii Cb).

JpyruM mpumMepoM TeHETHYeCKOH MaToJIoTuu Cco-
JIEBOTO OOMEHA SIBIISIETCS TIEPBUYHBIN alli03 TUCTAITh-
HBIX KaHAJIBICB MMOYEK, OOYCIOBIEHHBIN HECITOCOOHO-
CTBIO KJIETOK 3TUX OTJEJIOB CEKPEeTUpOBaTh MOHBI H'
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u3z-3a jgedexra Oenka-nepenocurka CI/HCO,  (mo-
MuHaHTHBIN TeH SLC4Al) wim B cBsizu ¢ nedunu-
ToM H*-AT®a3mb1 (reust ATP6VIBI win ATP6V0A4).
OTH peIKue HACIEeICTBEHHBIC CHHIPOMBI MIPOSIBIISIOTCSI
CHCTEMHBIM alli/I030M, U IIPH ITOM HE POHUCXOAUT 3a-
KHCIICHHSI MOYH JI0 JIOJDKHBIX 3HaueHni. KimmHudeckast
KapTHHA 3TOTO 3a00JIeBaHMS y JIETeH MIIaJIIero BO3-
pacTa ompe/enseTcss OCHOBHBIM HACIIEIACTBEHHBIM Jie-
(heKTOM M BKIIIOYAET B CeOsi: MOJUYPHIO, TIOJHTUIICHIO,
TUIEPKATBIIMYPUIO, THUIIOIUTPATYPUI0, He(pOKaIbIu-
HO3, MOUYEYHOKAMEHHYIO 00JIE3Hb U THITOKAIHEMHUIO.

HacnencrBennslii  rumodochareMudecknii  pa-
XUT TaKXKe SBJSICTCS PEIKUM HACJICICTBCHHBIM 3a-
ooneBannem (1:20000 HOBOpOXKACHHBIX). Yarre
Bcero (HO He BCerga) OH CBsI3aH C  MyTalus-
Mu reHa SLC34A3 4to NPUBOOUT K HHAKTUBALMU
OenkoB-niepeHocunKoB hocdara Harpus Tuna llc, koro-
pbie B HOpME paboTarOT B MPOKCHMATBHBIX KaHAJIbIAX
nouek. CHwkenue peabcopbuun docdaroB B moykax
BEJIET K PE3KOMY CHIDKEHHIO (ochaTroB B KPOBH, pas-
BHTHIO paxuTa W HEIOPA3BUTHIO KOCTHOW CHCTEMBI.
[Ipu 5TOM OTMEUAIOTCS TAKIKE THIIEPKAIBLIUYPHUS U MO-
YeKaMeHHasi 0O0JIe3Hb, W3-3a DHJOTCHHOW CTHUMYJISIIUN
BbIpa0oTKH 1,25-muokcuButamuna D 1 yCHiieHHOTO Ha-
KOIUICHHUS U SKCKpELUHU Kanblus B Moue [18].

®docdar KampIus SBISETCS OOBIYHBIM KOMITOHEH-
TOM MOYEBBIX KaMHe# (00bruHO HE Oosee 10% oOmei
Macchl). B HEKOTOPBIX cirydasix, OIHAKO, BECOBAasl OIS
¢docdaroB mpesbimaer 50%, ¥ 3TH KaMHU CUYUTAIOT
«pocharapiMmy. Docdarel B MOYEBBIX KOHKPEMEH-
Tax MOTYT COAEP)KAaThCS B BUJAE alaTUTOB (aHAJIOTOB
(docdaroB KoCTHOU TKaHW). B oTinMuue OT anaTuros,
¢docdarHbie KOHKpEMEHTHI B popme «OpamuToB» (3a-
MEIIeHHBIX (hochaToB) BeCbMa PE3UCTEHTHBI K pa3py-
IAFOIIMM BO3JEHCTBUSAM U BBI3BIBAIOT TUITUYHYIO KITH-
Huyeckyro kaptuny MKb.

T'unepokcanypusa. Ponb TOBBIILIEHHUS OKCaJlIATOB
B KaMHEOOpa30BaHUU CTOJIb )K€ Ba)XKHA, KaK U yPOBHH
KaJIbI[NYPHH, T.€. JTIO0BIE COCTOSHUS, CBSI3aHHBIE C I10-
BBIIIEHUEM WX COACPKAHUA B TUETE WIIN YCHIICHUEM HX
MPOAYKIIMH, MOTYT BbI3BaTh 00pPa30BaHUE OKCATATHBIX
KaMHel B oukax. CuuTaeTcsi, YTo HopMajibHask SKCKpe-
LMl OKCAJIAaTOB HAXOAMTCS B Mpe/eiax Huke 45 Mr/cyT
n 55 MI/CyT COOTBETCTBEHHO JUIS KEHIIUH U MYXK-
ynH [8]. Hanbomnee ymoOHBIM KpuTepHeM THIIEpOKCa-
JypHH, 0COOEHHO y MaJICHbKUX JIETEH, SIBISIETCS OTHO-
IICHHUE OKCcajlaTa K KpeaTHHUHY B MOYE, KOTOPOE MOXKET
MIPUMEHATHCS TSl OTPENEICHUS YPOBHEH SKCKPEIUH
okcanara. [lepsuunas runepokcanypus (I'OY) Bo3HH-
KaeT TIpHU PANIE PEAKUX HACIEICTBEHHBIX 3a00JICBaHUH,
COTPOBOXKJAFOIIUXCSI yCUIIEHHON BBIPaOOTKOM OKcataTa
B neuenu [10]. B 3aBUCHMOCTH OT CTENIEHH WHAKTHBA-
uu pepMeHTa, YpOBEHb TUIIEPOKCAITYPUH MOXKET OBITh
BBICOKMM, MPUBOJIA K PaHHEW MOYEYHOM MAaTOJOTUH

u rubenn pedeHKa, a B Ooyiee JIETKUX CIydasX MposiB-
JIIETCS B BUJIE MOYEKaMEeHHOM OoJie3Hu. B wactHOCTH,
OHa MOXeT OBITh CBsi3aHa ¢ MyTalusMu B reHe AGXT,
YTO TPUBOAUT K HHAKTHBALUUHK (EpMEHTA alaHUH-
mMokcuinaramMmuHorpancgepassl (AI'T), uto, B cBOIO
odepenb, BeleT K HAKOIUICHUIO NIMOKCAaTa, IIIHKOJIS-
Ta M OKcajara B Mode. MIHTepecHO, YTO HEeOOXOANMMBIM
kopaktopom AI'T sBisiercss mupuaokcus. [loaTomy
TSKETIbI aBUTaMMHO3 B6 Takke MOXKeT MMUTHPOBATh
I'OVY tuna 1. TOY Tuna Il cBsizana ¢ MmytauusMu reHa
GRHPR, xomupyIomero 3H3UM DIHOKCHIATPEayKTAa3y.
[Ipu 5TOM ¢ MOYOi1 BBIAETISAIOTCS MOBBIIIIEHHBIE KOJTHYe-
CTBa OKcajara u |-mmuepruHoBoM kucinoThl. B nmocien-
nue ronel onucana u ['OY tuna III ¢ myrauusimu B rene
DHDPSL, o0HapyXeHHBIMH B HECKOJIBKHX CEMbsX.
Bropuunas ['OY garmie Bcero o0yciioBiIeHa 0COOCHHO-
CTSIMM TIUTAaHUA, HalIpuMep — OEJIKOBOW TMETON WIIH
MOBBIILICHHBIM MOTPEOJIEHNEM OKCallaToB, MPUYEM Cy-
LICCTBEHHOE 3HAYCHHE MMEIOT TaKKe YPOBHH abcopO-
LMY OKCAJIaTOB B KHILIEYHHUKE, KOTOPble 00YyCIOBJICHBI
JIOKAJIbHOM 3KCIPECCUEH COOTBETCTBYIOIIMX TpPaHC-
nopTHBIX OenkoB. [lpu Tak Ha3bpIBaeMOi SHTEPATLHOM
OKCaJypHH INIABHYIO POJIb UMEIOT HapyIeHHs (PyHKINT
KHMIIEYHUKA U DK30KPHHHOM MOKEITYTOUYHON JKEIIE3BI.
Tak, m000e HapylIeHNEe IepeBapUBaHUs U BCACBIBAHUS
JKUPOB B TOJICTOM KHIIKE MPUBOIUT K YCHIJIECHHIO a0-
copOIMH OKCaNaToB B KUIICYHUKE W, COOTBETCTBEHHO,
MOBBILIEHHUIO X KOHLIEHTpAUH B Mode [26]. B vacTHO-
CTH, OKCaJIaT SIBJISICTCSI HOOOUHBIM MPOAYKTOM OOMEHa
ACKOPOMHOBOI KHCJIOTBI, U BBICOKHME J03bl BUTAMUHA
C Takke CrocoOCTBYIOT Pa3BUTHIO THIEPOKCATYPHHU.
Cunraercsd, 4TO HApyLUIEHHOE BCAChIBaHUE KHPOB
B KHUIIEYHHKE WM XPOHWYECKas Auapes MNPUBOIAT
K M30BITKY XMPHBIX KHCJIOT, CBSI3BIBAIOILMX KaJIbLHH,
a cBOOO/IHBIN OKcaslaT IPH 3TOM HOIVIONIAETCSA U MOCTY-
raeT B opraHu3M. Takue cocTosHUs HaOIIoatoTCs IpU
BOCHAJUTENBHBIX MPOLEccaX B KUIIEUHUKE, [IEINaKNH,
HEOCTAaTOUHON ()epMEHTATUBHON (DYHKLMH MOIKEy-
JIOYHOH JKEJIe3bl MU PE3EKIIMN YaCTH TOJICTOTO KHIIEY-
HUKa.

DEOUUUT LUTPATA KAK GAKTOP PUCKA MKB

Kak yxe oTmeuanock, HEIOCTaTOK IIUTpaTa B MOUE
SIBISIETCS.  BaXKHBIM  (DAKTOPOM,  CIIOCOOCTBYIOLIMM
pazButuro MKbB. B kauecTBe KpuUTEpHUsi CHUKEH-
HOW DKCKPEIMH [UTpaTa MPEUIOKEHbI YPOBHH HUKE
500 Mr/cyT y >keHIIMH WiIu MeHee 350 Mr/cyT y mMyx-
yiH [24]. YpoBHM LIUTpaTa B MOYE OIIPEENAI0TCS, pe-
JKJIe BCEro, ero TyOyJsipHO# peaOcopOumel, kKoTopas
YTHETAaeTCsl IpU MOHMW)KEHHOH KHCIOTHOCTH M Hao0o-
pot. IloaTomMy 3aboneBanHust ¢ morepel Ienouen (Ha-
pUMep — HapyLICHUs BCAChIBaHUSI B KMILIEYHUKE IPU
quapesx) WiM Jo00i (akTop, BBI3BIBAIOIIMN MeTa-
Oosmueckuii anua03, B YACTHOCTH — TI'HIIOKaJTUEeMHs,
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OPUBOZST K CHIDKCHHIO IUTpara B Mode. Tak, KeToreH-
Hasl TueTa, HEKOTOPbIE Mperaparsl (HarnpuMep — TOIH-
pamar amerazoiaMua U Jp.) XpOHUUEecKas auapesi, A0-
BOJIFHO YacTO aCCOIIMUPOBAHBI CO CHHKEHHEM ITUTpaTa
B Moue. boraras >KUBOTHBIMHU O€JIKaMU MHIIA U HU3KOE
COACP)KAaHHE PACTHTEJIBHBIX BOJOKOH CIIOCOOCTBYIOT
CHIKEHHIO ypoBHeH uutpara [14]. Ognako, HECMOTps
Ha CBS3b C PSAIOM OINPEACTUMBIX (aKTOPOB, OOJIBITHH-
CTBO CIIy4aeB TMIIOIUTPATyPUN HE UMEIOT JOKa3aHHOU
NPUYMHEL, T.€., 10 KpaiiHel Mepe, HEKOTOpbIe M3 HHUX
MOTYT UMETh HACJICJICTBEHHYIO TIPUPOLY.

B mownckax xmuHHYECKHX 3(PQPEKTOB THITOIUTPA-
TypHUH, HCCIenoBaTeNn U3 TOKHO MPOBOIWIN OLIEHKY
CBsI3eil MeXIly KaMHeoOpa3oBaHHEM U T€HOTHIIOM II0-
YEYHOTO HATPUH-LUTPATHOTO TPAHCIOPTHOTO Oenka
(NaDC-1), koTopbIif SKCITpeccHpyeTcss B MPOKCHMAITb-
HBIX KaHajblaX Mmouku [22]. OuenmBancs (QyHKIHO-
HanbHbIN BapuanT 1550V storo rena y 105 GoibpHBIX
¢ noropubiMHu 3nu30aaMu MKD ¢ kanbiieBbsIMu 1emo-
3UTaMH, ¥ ObIIO TIOKa3aHO, YTO TOMO3UTOTHBIM T€HOTHIT
BB 0pu1 acconmupoBaH ¢ 0ojiee HU3KHUMH YPOBHSIMHU
9KCKpEINH IUTpaTa B Moue u 6onpmuM pruckom MKBD,
HEXKEJIM Y TOMO3HIOT bb.

LMCTUHOBbIA YPOJIUTUA3

Huctunypus, Kak U noaarpa, onrcaHa KINHULKACTa-
MU JIECATKH JIET Ha3aJ U, KaK ITOKa3aHo ceyac, SBISeTCS
ayTOCOMHO-PEIIECCUBHBIM HApYILIEHHEM TpaHCIopTa
AMUHOKHCIIOT B TPOKCUMAaJIbHBIX KaHAJIbIaX IIOYEK, CBS-
3aHHBIM ¢ MyTauusiMu reHoB SLC3A41 wnu SLC7A49 [12].
[uctunypusi TPOSABIISIETCS TUIIEPIKCKPELUEH ¢ MOYOM
[IUCTHHA ¥ IByOCHOBHBIX aMHUHOKHCIIOT (JIN3WHA, OPHU-
TUHA W apruHuHa). 3a0oJjeBaHUe B JIATEHTHOH (opme
NPOSIBIISIETCS YKE B IETCKOM Bo3pacTe ¢ 00pa3oBaHneM
KaMHEH B MOYEUHBIX JIOXAHKaX, 4 B CTAPLIMX BO3pacTax
TOSIBIISTIOTCS KAJIOOBI HAa MOYEYHBIE KOJIWUKH W JIPYTHE
npuszHaku MKB. LluctuHo-cTpyBUTHBIE KaMHH 00pa-
3yIOTCSI M3-3a IUNIOXOM pacTBOPUMOCTH IIUCTHHA B MOYE.
Jlaiee MOTYyT MPUCOEAMHUTHCS MOYEBbIE WHQEKIUU
U Pa3BUTHCS MOYEUHAS] HEIOCTATOYHOCTb.

POJIb MOYEBOI KUC/IOTbl B MKB

MoueBasi KHCIIOTa SIBJISICTCS, KaK W3BECTHO, MPO-
JIYKTOM pacriajia IMypUHOBBIX OCHOBaHUH. DTOT Mpo-
IYKT Kara0oju3Ma OTHOCHTEIBHO C1ad0 pPacTBOPUM
B OMOJIOTHYECKHX JKUAKOCTSIX U ITO3TOMY BXOJHUT B CO-
CTaB MOYEBBIX KOHKPEeMEHTOB. OJTHAKO COJM MOYEBOM
KHCJIOTBI CaMHU IO cebe CIIOCOOHBI CHUXKATh PacTBO-
PUMOCTB OKCAJaTOB, YTO CIIOCOOCTBYET WX YCHIICHHOUH
Kkpucraymmm3anuu [13].

DKCKpeIUsi MOUEBOM KUCJIOTHI CBsI3aHa C pacrajioM
HYKJICHHOBBIX KHCJIOT B CMEHSIOIIUXCS KJICTOYHBIX
nomynsiusax. 11lodToMy MakcHMallbHbIE BO3PacTHBIC
YPOBHHU YpaTOB B MOYE BBISBIISIOT Y HOBOPOXKICHHBIX.

OTHOCHTENIbHBIE YPOBHH 3KCKpPELUH ypaTroB (110 OTHO-
MICHUIO K KPEaTHHUHY) CTaHOBSTCS Ooliee CTaOUIThHBI-
MH B BO3pacTe 1mocie 2 JIeT, y TOIPOCTKOB CO/epKaHHe
MOYEBOM KUCIIOTHI IIOCTENIEHHO JOCTUTAET «B3POCIIBIX»
3HaueHui [6]. [IoBbILIEHHBIE YPOBHH MOYEBOM KHCIOTHI
MIPH HU3KKX 3HAYCHUSIX pH MOYH SBISFOTCS BaXKHEUIITHM
¢axropom pucka MKbB. O0b11HO THITEPYPHUKO3YpHS BEI-
3BaHa BPOXJICHHBIM ITOBBIIIEHHEM COJICPIKAHHS MOYe-
BOW KHCJIOTBI B KPOBH IO MPHUYUHAM HACIIEICTBEHHOTO
XapakTepa — HapyIICHUsIM IIyPUHOBOTO MeTab0IM3Ma,
HO TaKXe U B CBA3M C JuMQorponudeparnBHEIME 3200-
JIEBaHWSIMH, TTOJTUITUTEMUEH U APYTUMH 370Ka4eCTBEH-
HBIMH 3200JICBaHUSIMHU.

Jlpyrue NpUYMHBI TUIIEPYPUKO3YPUH — IKUBOT-
Hasi JIMeTa, TEMOJIUTUYECKHE COCTOSHUS, «CHHUE
MOPOKH CEp/lla, MPUEM ONpeACTCHHBIX MpPeraparoB
(mpobenenw, camunuiIaTel, jJo3apran) u Ap. lloma-
rpa sIBJISIETCSl OJHMM M3 MEpPBBIX 3a00JeBaHUi, BHE-
cennbix A. [appomom B peecTp «METa0OIMYECKHX
ommnOoK» oOMeHa BellecTB. B ee reHe3e HECOMHEH-
Ha pOJb M30BITOYHOTO HAKOIUIEHUS MOYEBOW KHCIIO-
ThI, YTO MPUBOJHUT K OTJIOKEHHUSIM YPaTOB HE TOJILKO
B MOYKaX, HO M CycTaBaX, KOKHBIX CTPYKTypax U Jp.
Yto Kacaercsi peAKHX TEeHETHYECKUX CHHIPOMOB
¢ o0pa3oBaHWEM YpaTHBIX KOHKPEMEHTOB, TO K HUM,
BYAaCTHOCTH, OTHOCAT cuHIpoM Jlem—Haitana, o0ycioB-
JICHHBIW TIOJIHBIM JIe(DUIIUTOM (epMEHTA THIIOKCAHTHH-
ryaanHgpocdopudosuntpancepassl (HGPRT) u nako-
IUIEHHEM MOYEBOM KHCIOTHI B opranusme. l'en HGPRT
pacronoxeH Ha X-XpOMOCOME, TIOITOMY JIaHHO€ 3a00-
JIEBaHWE BCTPEUAETCS TOJBKO y MaIbuUKOB. CHHIIPOM
BKJItOUaeT B ceOst: Hedponaruto, MKB, cumntomsl mo-
JIarpbl, XapaKTEPHbIC HEBPOJIOTMYCCKUEC HAPYIICHUS
(cm. OMIM — Online Mendelian Inheritance in Man
Ha moprane: www.ncbi.nlm.nih.gov). M3BecTHBl MYy-
Tallid T€HOB TPAHCHOPTHBIX OcenkoB SLC22412 wmm
SLC2A49, xoTopble KOAHUPYIOT TPaHCIOPTEPHI ypaToB.
OTH OeNKU 3KCIPECCUPYIOTCS B MPOKCUMAJIBHBIX TYOy-
JlaxX TOYexK.

3AKJIOYEHUE

CuMnroMarnyeckas MoYeKaMeHHas OOJIE3Hb B JIET-
CKOM BO3pacT€ BCTPEUAETCS OTHOCUTEIBHO PEIKO
M 4Yallle BCEro CBsi3aHa C HapyNISHUSIMH MeTa0oIu3Ma
MHHEPaJIOB MPHOOPETCHHOTO WM HACJIeICTBEHHOTO
xapakrepa.

Puck MKB 3aBucut or 0coOeHHOCTEH ITUTAaHNS U Ha-
CJICZICTBEHHBIX (akTOpoB. B CBs3M ¢ 3TUM Bce neTH
C BBIABJICHHBIM YPOJIUTHA30M JIOJDKHBI OOCIIEIOBATHCS
Ha HaJIWYUE Pa3IUIHBIX (DaKTOpOB pucka. PasmudHbie
(haKTOphl HACIICIACTBEHHOMN MPEIPACIIONOKESHHOCTH BbI-
SIBJISIFOTCSL y TTOJIaBIIsIOIIero OomnbinnHeTBa teteit ¢ MKb.
[Tpu 53TOM OBTOPHEBIE MTU30/BI 3200JIEBAHHST OTMEYAOT-
Csl y 3HAYUTENBHON YacTH MalUEHTOB. AHATOMUYECKHE

& [NEANATP

TOMV Ne4 2014

ISSN 2079-7850



124

0b30PbI

AQHOMAJIMHM PA3BUTHSI MOYEBBIX ITyTEH TaKXKe SBISIOTCS
CYIIECTBEHHBIM (DaKTOPOM pHCKA, YTO JODKHO OBITH
MIPEAMETOM JIOTIOTHUTEIBHBIX MCCIIEIOBAHHNA C TIpHMe-
HEHHWEM COBPEMEHHBIX METOJIOB BH3yanm3aiu. Mode-
BbIe MH(EKINH YacTO COMYTCTBYIOT MOYEKaMEeHHOH 00-
JIE3HU W B HEKOTOPBIX CIy4asxX MOTYT OBbITh MPHUYUHOMN
BO3HHKHOBEHHUS «MHPEKIIMOHHOTO» yPOJIUTHA3A.

Baxneinyio posib B JUArHOCTUKE U ONPEIECICHUN
npuunH MKB y nereii urpaer naboparoproe obcienoBa-
HUE C 1IeJbIO BBISBICHUS METa0OIMYSCKUX HAPYIIICHUH,
CMOCOOCTBYIONMX 00Pa30BaHUIO MOYEBBIX KAMHEH.

Takum 00pa3oM, BBISBICHHWE WHAWBHIYaJIbHBIX
(bakTopoB KaMHEOOpa3oBaHHs, IPUMEHEHNE MAISIINX
METOJIOB yAalleHHWsi KOHKPEMEHTOB M aJieKBaTHasl Me-
tapwiakTuka (IpoduiIakTuKa PEIHUIUBOB) SBISIIOTCS
OCHOBHBIMH HAIPaBICHUSIMH COBPEMEHHOTO H3yde-
HUSI MOYEKaMEHHOH OOJe3HH. YUHUTHIBasi 0COOCHHOCTH
npeapacronararommux (GakTopoB W HaJWYUs KOHKPET-
HBIX HapyIIEHUH MHHEPAJIBHOTO OOMEHA, OOJIbHBIM
¢ MKbB Ha3HauyaioTcs Te WM HHBIE PEKOMEHAALMU
1o 00pa3y KU3HU U JUETE.
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CURRENT DIAGNOSTICS OF THE CHILDHOOD
UROLITHIASIS

Emanuel V.L., Chukhlovin A.B., Tretjak A.T., Vostokova L.P,
Sevostianova M. Yu.

®Resume. The review considers diagnostic aspects of renal stone
disease, or urolithiasis (UL) in children. Population prevalence and
clinical features of pediatric UL are under discussion, along with
most effective visualization approaches. Different risk factors of the
kidney stone disease are considered, including various metabolic,
climatic and ecological disorders, e.c., hyperoxaluria, hypercal-
ciuria, certain local microbial infections, such as Proteus mirabilis,
Corynebacterium urealytica, Ureaplasma urealytica etc.) Some spe-
cific features of clinical symptomatology in childhood urolytiasis
are also under consideration. Protective mechanisms of the local
Tamm-Horsfall protein and high citrate production are discussed.
This protein performs some antiinfectious functions, as well stabi-
lizes a complex salt balance in the urine, thus increasing solubility
threshold for the salts. We have noted that prevalence of the high-
molecular-weight 28 MDa isoform of the Tamm-Horsfall protein
over the 7-MDa form seems to be an important protective factor in
potential development of urolytiasis. We mention here a number
of rare genetic syndromes is listed which cause specific inherited
disorders of calcium, hyperoxaluria, or uric acid salts accumulation.
In summary, we postulate a need of individualized diagnostics of
urinary metabolic markers in the UL patients, in order to arrange
metaphylactic measures, in order to prevent recurrent formation
of kidney stones and possible urolythiasis episodes in future.

¢ Key words: Urolithiasis; childhood; symptoms; risk factors;
metabolic disorders; inherited syndromes.

REFERENCES

1. Landa S.B., Egorov V.V., Chukhlovin A.B. Primenenie
metoda dinamicheskogo svetorasseyaniya dlya issle-
dovaniya obratimykh megamolekulyarnykh kom-
pleksov belka Tamma-Khorsfalla i ikh roli v ranney

10.

11.

12.

13.

14.

15.

16.

diagnostike urolitiaza [The application of the method
of dynamic light scattering to study reversible mega-
polisomancy protein complexes Tamm-Horsfall and
their role in early diagnosis of urolithiasis]. Kliniko-
laboratornyy konsilium. 2008; 6: 33-38.
Cherepanova E.V., Dzeranov N.K. Faktory riska vozni-
knoveniya mochekamennoy bolezni u detey [The risk
factors for urolithiasis in children]. Urologiya. 2007;
6:87-90.

Chukhlovin A.B., Emanuel’ Yu.V., Napalkova 0.V., Lan-
da S.B.,Emanuel’ V.L.Rol’lokal'nykh infektsiy v geneze
mochekamennoy bolezni [The role of local infection
in the Genesis of kidney stones]. Nefrologiya. 2011;
15 (3):11-17.

Emanuel’V.L. Laboratornaya diagnostika zabolevaniy
pochek [Laboratory diagnosis of kidney diseases]. 2-e
izd., ispr. i dop. SPb.: Triada. 2006.

Asplin J.R., Parks J.H., Nakagawa Y., Coe F.L. Reduced
crystallization inhibition by urine from women with
nephrolithiasis. Kidney Int. 2002; 61: 1821-29.
Cameron J.S., Moro F., Simmonds H.A. Gout, uric acid
and purine metabolism in paediatric nephrology. Pe-
diat. Nephrol. 1993; 7: 105-18.

Cameron M.A., Sakhaee K., Orson W.M. Nephrolithia-
sis in children. Pediat. Nephrol. 2005; 20: 1587-92.
Coe F.L., Parks J.H. Pathogenesis and treatment of
nephrolithiasis. The Kidney (D. Seldin and G. Giebisch
eds). Philadelphia: Lippincott Williams and Wilkins;
2000: 1841-67.

Coe F.L., Evans A., Worcester E. Kidney stone dis-
ease.). Clin. Invest. 2005; 115: 2598-2608.
Copelovitch L. Urolithiasis in children: medical ap-
proach. Pediat. Clin. North Am. 2012; 59: 881-96.
Coward R.J.M., Peters C.J., Duffy P.G., CorryD., Kel-
lett M.J., Choong S. et al. Epidemiology of paediatric
renal stone disease in the UK. Arch. Dis. Child. 2003;
88:962-65.

Dello Strologo L., PrasE., Pontesilli C. Comparison
between SLC3A1 and SLC7A9 cystinuria patients and
carriers: a need for a new classification. J. Am. Soc.
Nephrol. 2002; 13: 2547-53.

Grover P.K., Ryall R.L., Marshall V.R. Calcium oxalate
crystallization in urine: role of urate and glycosamin-
oglycans. Kidney Int. 1992; 41: 149-54.

Hess B., Michel R., Takkinen R. Risk factors for low
urinary citrate in calcium nephrolithiasis: low vegeta-
ble fiber and low urine volume to be added to the list.
Nephrol. Dial. Transplant. 1994; 9: 642-49.
Kokorowski PJ., Hubert K., Nelson C.P. Evaluation of pe-
diatric nephrolithiasis. Indian J. Urol. 2010; 26: 531-35.
Koyun M., Guven A.G., FilizS., Akman S., Akbas H.,
Baysal Y.E. et al. Screening for hypercalciuria in
schoolchildren: what should be the criteria for diag-
nosis? Pediat. Nephrol. 2007; 22: 1297-301.

& [NEANATP

TOMV Ne4 2014

ISSN 2079-7850



126

OPUTUHANIbHBIE CTATbYU

17. Kruse K., Kracht U., Kruse U. Reference values for uri-
nary calcium excretion and screening for hypercalciu-
ria in children and adolescents. Eur.). Pediatr. 1984;
143 (1): 25-31.

Lorenz-Depiereux B., Benet-Pages A., Eckstein G. He-
reditary hypophosphatemic rickets with hypercalciu-
ria is caused by mutations in the sodium-phosphate
cotransporter gene SLC34A3. Am.J.Hum. Genet.
2006; 78:193-201.

Maxfield M. Fractionation of the urinary mucoprotein of
Tamm and Horsfall. Arch. Biochem. 1960; 89: 281-85.
McKay C.P. Renal stone disease. Pediat. Rev. 2010;
31:179-88.

Meagher T., Sukumar V.P,, Collingwood J., Crawley T.,
Schofield D., Henson J. Low dose computed tomogra-
phy in suspected acute renal colic. Clin. Radiol. 2001;
56:873-76.

Okamoto N., Aruga S., Matsuzaki S., Takahashi S.,
Matsushita K., Kitamura T. Associations between re-
nal sodium-citrate cotransporter (hNaDC-1) gene
polymorphism and urinary citrate excretion in recur-
rent renal calcium stone formers and normal controls.
Int.J. Urol. 2007; 14: 344-9.

Porowski T.,  Zoch-ZwierzW.,  Konstantynowicz J.,
Taranta-Janusz K. A new approach to the diagnosis of

18.

19.
20.

21.

22.

23.

¢ lHpopmauns 06 aBTopax

children'’s urolithiasis based on the Bonn Risk Index.
Pediat. Nephrol. 2008; 23:1123-28.

Parks J.H., Coe F.L. A urinary calcium-citrate index for
the evaluation of nephrolithiasis. Kidney Int. 1986;
30: 85-90.

Parks J.H., Coward M., Coe F.L. Correspondence
between stone formation and urine supersatu-
ration in nephrolithiasis. Kidney Int. 1997; 51:
894-900.

Parks J.H., Worcester E.M., O’Connor R.C., Coe F.L.
Urine stone risk factors in nephrolithiasis patients
with and without bowel disease. Kidney Int. 2003;
63:255-65.

VanDervoort K., Wiesen J., Frank R. Urolithiasis in pe-
diatric patients: a single center study of incidence,
clinical presentation and outcome.J. Urol. 2007; 177:
2300-5.

Vezzoli G., Tanini A., Ferrucci L., SoldatiL., Bi-
anchin C., Franceschelli F. et al. Influence of calcium-
sensing receptor gene on urinary calcium excretion in
stone-forming patients.). Am. Soc. Nephrol. 2002; 13:
2517-23.

Zasloff M. Antimicrobial peptides, innate immuni-
ty, and the normally sterile urinary tract.). Am. Soc.
Nephrol. 2007; 18: 2810-16.

24.

25.

26.

27.

28.

29.

ImaHyane Bnadumup JleoHudosuy — A-p Mef. Hayk, npodeccop,

3aB. kadenpon KIMHUYECKON NabopaTopHOM AMArHOCTUKM C Kyp-
coM MonekynspHon MenuumHbl. FBOY BIO «[MepBbiit CaHkT-
MeTepbyprckuii rocyiapCTBEHHbIM MEAULMHCKMUIA YHUBEPCUTET

uM. akag,. W.1. Masnosa» MuHsapasa Poccun. 191089, CaHkT-
Metepbypr, yn. J1.Tonctoro, . 6/8. E-mail: vladimirem1@gmail.com.

YyxnosuH Anekceli bopucosuy — n-p. MeL. HayK, npodeccop, 3aB.
nabopatopwueii nabopatopuet MONeKkynspHOM AMAarHOCTUKM C pac-
LUIMPEHHOW rPynMnow NO 3KOreHeTUKE HAy4YHO-MCCIEen0BaTENbCKOrO
LleHtpa. F/BOY BIMO CM6IMTIMY Munsapasa Poccmun. 194100, CaHkT-
Metepbypr, yn. JiutoBckas, 4. 2. E-mail: alexei.chukh@mail.ru.

Tpemesik AHHa TuMogeesHa — Hay4YHbIN COTPYAHUK, Nabopato-
pvsi MONEKYNSIPHOM AMArHOCTUKM C PACLUIMPEHHOW rpynnow no
3KOreHeTuKe Hay4Ho-muccnenosatensckoro LieHtpa. F6OY BIN1O
CM6IMTIMY Munsgpasa Poccun. 194100, CankT-TNeTepbypr,
yn. JlutoBckas, 4. 2. E-mail: a.t.tretiak@gmail.com.

Bocmokosa Jlto6osb [1agnosHa — Hay4HbI COTPYAHMK, nabopa-
TOpWS MONEKYNAPHOM AUArHOCTUKM C PAaCLUIMPEHHOM rpynnow

Mo 3KOreHeTuKe Hay4yHo-uccneosatensckoro LleHtpa. Fl6OY
BMO CMermnMy Munsapasa Poccun. 194100, CaHkT-lNeTepbypr,
yn. JlutoBckas, 4. 2. E-mail: vostokova50@mail.ru.

CegocmbsHosa Mapus KOpeesHa — KNMHUYECKUIA opamHaTop, Kade-
[1pa KNMHUYECKoM NabopaTopHOM AMArHOCTUKM C KypCOM MOeKy-
napHoi MeaunumHbl . FTBOY BIO «Mepsbiit CaHkT-MNeTepbyprckuin
roCy4apCTBEHHbIN MEAULIMHCKMUIA YHUBEPCUTET UM. akaa, M.T1. Mas-
nosa» MunH3spgpasa Poccun. 191089, Cankr-letepbypr, yn. J1. Toncto-
ro, 4. 6/8. E-mail: mari-svn@yandex.ru.

Emanuel Vladimir Leonidovich — MD, PhD, Dr Med Sci, Profes-
sor, Chief, Department of Clinical Laboratory Diagnostics with
a Course of Molecular Medicine. State Budget Educational
Institution “The First St.Petersburg State Medical Univer-
sity”. 6/8, L.Tolstogo St., St. Petersburg, 191089, Russia.
E-mail: vladimirem1@gmail.com.

Chukhlovin Aleksey Borisovich — MD, PhD, Dr Med Sci Professor,
Head, Laboratory of Molecular Diagnostics with a group for
Ecogenetics, Research Center. Saint Petersburg State Pediatric
Medical University. 2, Litovskaya St., St. Petersburg, 194100,
Russia. E-mail: alexei.chukh@mail.ru.

Tretjak Anna Timofeevna — Research Associate, Labora-

tory of Molecular Diagnostics with a group for Ecogenetics,
Research Center. Saint Petersburg State Pediatric Medical
University. 2, Litovskaya St., St. Petersburg, 194100, Russia.
E-mail: a.t.tretiak@gmail.com.

Vostokova Lubov Pavlovna — Research Associate, Labora-
tory of Molecular Diagnostics with a group for Ecogenetics,
Research Center. Saint Petersburg State Pediatric Medical
University. 2, Litovskaya St., St. Petersburg, 194100, Russia.
E-mail: vostokova50@mail.ru.

Sevostianova Maria Yurievna — Department Resident Doctor,
Department of Clinical Laboratory Diagnostics with a Course of
Molecular Medicine. State Budget Educational Institution “The
First St.Petersburg State Medical University”. 6/8, L. Tolstogo St.,
St. Petersburg, 191089, Russia. E-mail: mari-svn@yandex.ru.

& [NEANATP

TOMV N4 2014

ISSN 2079-7850



G

MHPOPMALUWNOHHbIE COOBLLEHUA

YOK: 616.12+617-089

EURASIA HEART — INTERNATIONAL COOPERATION IN CARDIOVASCULAR
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Resume. Cardiovascular diseases are the major cause of death in neonates, children, adolescents and adults. Untreated
congenital heart disease is the major cause of death worldwide in children younger than five years of age, exceeding the
combined death rate caused, e.g. by malaria, tuberculosis or HIV [6]. In many developing countries, life expectancy is limited
to an average of 58 to 64 years of age [1, 2]. In addition quality of life is markedly reduced while the number of disabled
patients and patients depending from social welfare is steadily increasing. The major cause is undiagnosed and untreated
cardiovascular diseases. Eighty percent of all cardiovascular deaths worldwide occur in developing countries [3]. Cardiology
and cardiovascular surgery are powerful tools to increase the life expectancy, to improve and normalize the quality of life,
to preserve patients able to work and to reduce the overall health care costs as well as costs for social welfare for those
otherwise disabled by chronic cardiovascular diseases. Developing countries invest in cardiology and cardiovascular surgery.
However, the establishment of a cardiovascular centre is a challenging task. The problem is that several specialties have
to be developed simultaneously: cardiology, cardiac surgery, perfusion techniques, anaesthesia, intensive care as well as
postoperative medical treatment - for adults and for children. The attractiveness of EurAsia Heart Foundation allowed
establishing numerous international co-operations with excellent institutions, interested and engaged in teaching and

education abroad.

Key words: EurAsia Heart; cardiac surgery; international cooperation; improvement in cardiac surgery.

CARDIOVASCULAR DISEASES — A MAJOR PROBLEM
WORLDWIDE

In Western countries, there are around 1000 cardiac
operations performed per 1 million people. The mean
number of patients operated in developing countries
may be as low as 16 to 25 patients per 1 million people
[3, 4]. Hence, there are millions of children, adolescents
and adults waiting for cardiac surgery suffering from
chronic cardiovascular disease. In addition, the major-
ity of neonates with congenital heart disease are going
to die early after birth despite the fact that curative sur-
gical treatment would be possible.

Cardiac surgery is prone to have complications,
which are even more demanding to treat — and com-
plications will undoubtedly occur during the estab-
lishment of a new centre. Moreover, in contrast with
many operations in general surgery or other special-
ties, death and life-long disability are always poten-
tial complications in every patient undergoing any
type of cardiac surgery. In addition, cardiac surgical
patients have become more difficult to treat than in
earlier times because the easy-to-treat-patients usu-
ally are cared for by percutaneous cardiological in-
terventions.

The current generation of cardiac surgeons in West-
ern European countries already had experienced teach-
ers and grew up with constantly more difficult to treat
patients. Hence, they had the opportunity to grow up in
parallel with the steady and continued progress of car-
diac surgery experiencing the ever-increasing complex-
ity of modern surgical techniques.

By contrast, surgeons in Eastern European and
Asian countries are confronted from the beginning
with difficult to treat and chronically ill patients, com-
plex technologies and advanced knowledge in the op-
erating theatre as well as in the intensive care station.
For these reasons many centres in developing countries
have — even in simple cases — high mortality and
complication rates and are only able to treat a limited
spectrum of patients being in urgent need for cardiac
surgery [5]. On the other side, patients expect perfect
results even from newly established cardiac surgical
centres, and so-called “learning curves” are no more
accepted.

Governments may build new departments being
equipped with expensive and latest state-of-the-art de-
vices. Nevertheless, the most important part of a well
functioning cardiovascular surgical department is rep-
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resented by a well-educated staff including well-trained
and highly motivated doctors supported by an experi-
enced nursing team. Doctors may be sent abroad. How-
ever, the majority is not allowed to operate abroad on
their own due to tight legal restrictions. In addition,
those who have become successful abroad are no more
willing to return home — a well-known and dramatic
consequence, which is called “the fatal brain drain”.
Doctors emigrate because they do not receive adequate
education at home. Regardless of the amount of money
governments may invest into a newly established de-
partment, three things can simply not be bought: knowl-
edge, experience and skills.

EURASIA HEART FOUNDATION —
THE SOLUTION

The most sophisticated way of teaching is to trans-
fer knowledge, experience and skills directly into
these centres. EurAsia Heart represents a foundation,
located in Zurich, Switzerland, which is focused on
cardiology and cardiovascular surgery performed in
children, adolescents and adults. Members of Eur-
Asia Heart travel to developing centres cooperate on
charity basis with local experts and enable them to
adequately provide once their own country with car-
diovascular diagnostics and treatments as well as mea-
sures to prevent these diseases. EurAsia Heart is not a
group of doctors travelling around to do surgery only
on their own. The basic principle of EurAsia Heart is
to assist. The local team should work on its own using
EurAsia Heart’s staff to improve their skills, to solve
their problems and to discuss all relevant topics they
need to improve the treatment of their patients. The
foundation offers a one-to-one teaching with the cor-
responding local experts using their own equipment
and treating their own patients in their own hospitals.
The aim of such a kind of cooperation is (1) to reduce
the operative mortality rate; (2) to reduce the com-
plication rate and, hence, the rate of patients being
disabled as the result of the interventional or surgical
treatment; (3) to increase the scope of patients being
able to get adequate treatment, and (4) to demonstrate
how cost-effective cardiovascular patients can be
treated.

Such kind of aid-to-self-aid must be based on four
local conditions: (1) the local institutions of the cor-
responding country are involved and support the en-
tire project; (2) the cooperation is based on local in-
frastructure which will steadily be improved; (3) a
local team must be present which can benefit from
this kind of cooperation; (4) the cooperation must be
based on a long-term commitment of both players: the
local staff as well as the members of EurAsia Heart
Foundation.

EurAsia Heart represents the only foundation world-
wide directly transferring knowledge, experience and
skills in the way as described above. While numerous
requests for support comes from so many Eastern Eu-
ropean, Asian and African countries, EurAsia Heart is
mainly focused on Russia, Uzbekistan, Myanmar, Chi-
na and Vietnam.

THE WAY EURASIA HEART WORKS

The aim of EurAsia Heart consists in transfer of “med-
ical knowledge” and ““cardiological and surgical skills” in
diagnostics, treatment and prevention of cardiovascular
diseases as well as in those specialities being involved in
the care of cardiovascular patients such as infectious dis-
eases, hygiene, data collection and data analysis.

The foundation’s pool of doctors consists of car-
diac surgeons, cardiologists, anaesthetists and inten-
sive care specialists who work on a rotation basis to
guarantee long-term presence of EurAsia Heart mem-
bers cooperating with local experts. Every qualified
doctor from whatever country being dedicated to edu-
cation is welcome to work with EurAsia Heart Foun-
dation. The scope of specialities covered by the foun-
dation can be extended according to the needs of the
local hospitals.

EurAsia Heart connects qualified experts and profes-
sionals performing clinical work, research, education,
and prevention. The attractiveness as well as the huge
public relation effect of the foundation is demonstrated
by the press coverage in Eastern Europe, Asia and Swit-
zerland as well.

EURASIA HEART — PERFORMANCE
Since the end of the year 2000, EurAsia Heart is

working according to principles outlined above. From

the administrative standpoint, EurAsia Heart has of-
ficially founded in 2006 and become registered in the
trade registry of the Canton Zurich in Switzerland.

During the past 14 years:

» FEurAsia Heart has been engaged in on-site educa-
tion for an overall period of more than 48 months or
more than 1500 days;

* EurAsia Heart performed more than 1700 cardio-
vascular operations in children, adolescents and
adults;

* EurAsia Heart visited more than 5000 patients
determining appropriate management of the car-
diovascular problems in children, adolescents and
adults.

EurAsia Heart’s work is entirely based on charity.
All activities of the foundation are provided free of
charge and without any compensation. Only travel ex-
penses and local costs are reimbursed to the foundation
members. There is no compensation paid for loss of
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earnings while working abroad. In addition, members
of the board and the patronage committee of the founda-
tion also work free of charge. The only administrative
costs consist in the cost for the technical installation and
the operation of its website.

EURASIA HEART — GUEST DOCTORS AT THE KLINIK
IM PARK, ZURICH, SWITZERLAND

EurAsia Heart Foundation actively supports the visit
of guest doctors at his home base, the Klinik Im Park,
Zurich, Switzerland. Travel costs, local stay and any lo-
cal expenses while working at the Klinik Im Park are
entirely covered by EurAsia Heart Foundation. So far,
many guest doctors from Vietnam, China, Myanmar,
Ukraine, Uzbekistan, Eritrea and Russia spent time as
guest doctors at the Klinik Im Park, working as sur-
geons, anaesthesiologists, intensive care doctors, car-
dio-technicians or cardiologists. In the Klinik Im Park,
guest doctors receive some kind of basic surgical train-
ing. Based on this, they will continue to be educated at
home working with their own conditions on their own
patients.

EURASIA HEART — PEDIATRIC CARDIAC
SURGERY

In recent years, pediatric cardiac surgery has more
and more become an important part of the educational
program of EurAsia Heart. To scope these challenges,
EurAsia Heart had to increase the number of participat-
ing teachers and hospitals to be able to handle the in-
creasing demands.

Therefore, with regard to paediatric cardiac surgery,
EurAsia Heart Foundation started to develop teaching
cooperation with the following congenital cardiac cen-
tres of excellence:

e University Children’s Hospital Zurich, Switzer-
land;

» AKH University Hospital Vienna, Austria;

e Ukrainian Cardiac Children’s Centre,

Ukraine;

* German Congenital Heart Centre St. Augustin,

Bonn, Germany.

Kiev,

EURASIA HEART — COOPERATING PARTNERS

The attractiveness of EurAsia Heart Foundation
allowed establishing numerous international co-op-
erations with excellent institutions, interested and en-
gaged in teaching and education abroad. Therefore,
EurAsia Heart has become an organisation with a
broad international base being able to mobilise a great
number of excellent experts, all being committed to
the primary aims of the Foundation: teaching, educa-
tion, science and research. Among these institutions
you may find:

» AKH University Hospital Vienna, Austria;

* Yale School of Medicine, New Haven, USA;

* University Children’s Hospital, Zurich, Switzer-
land;

e Ukrainian Children’s Cardiac Centre Kiev, Ukraine;

* German Congenital Heart Centre, St. Augustin
Bonn, Germany;

» Military Medical Academy, St. Petersburg, Russia;

* St. Petersburg Children’s State Medical University,
Russia;

» Meshalkin-Institute, Novosibirsk, Russia;

* Federal Medical Centre, Penza, Russia;

* Yaroslavl State Medical Academy, Jaroslavl, Russia;

* Department of Congenital Heart Surgery, University
of Tomsk, Russia.

EURASIA HEART — OVERALL PERSPECTIVE

,Health Care* has become a global task. Develop-
mental assistance on the spot representing help to self-
help is the main goal of foreign aid. The support in the
development of adequate health care systems in these
countries and emerging economies is inextricably linked
to global, and hence, to our health.

Since 2011, EurAsia Heart has been active at least
once per month extending its activities due to the in-
creasing number of requests.

In March 2012, the foundation has been active in
Donezk (Ukraine), for the first time providing simul-
taneous educational support and active surgery in three
different specialties: cardiac surgery, neurosurgery and
gastrointestinal surgery. Twenty-two patients have been
operated without any complications during 5 days. In
2013, EurAsia Heart operated increase its scope in
Donezk and operated in six different specialities, add-
ing plastic and reconstructive as well as ear-nose-throat
and vascular surgery to the already existing program.

Now, EurAsia Heart has two options: the first is, to
restrict its activities to the field of cardiovascular medi-
cine limiting the number of trips, the number of partici-
pating centres as well as the number of members being
active for the foundation; or, EurAsia Heart extends the
spectrum of specialties, the numbers of countries and
departments to cooperate with as well as the number
of experts being evolved in on- site education abroad
offering support to other fields e.g. such as complex
liver and pancreatic surgery, neurosurgery, or paediatric
oncology.

According to the decision of the Board of the Foun-
dation as well as the Patronage Committee of EurAsia
Heart, the Foundation acknowledges the need to ex-
tend its scope and is willing to take the challenge to
offer a more widespread support extending its educa-
tional support to various specialties following the best
humanitarian Swiss tradition.
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EURASIA HEART — THE MISSION

To preserve the health of our youth and to prevent
premature deaths of our children and adolescents
caused by cardiovascular diseases.

EurAsia Heart is a registered, humanitarian, non-prof-
it Swiss Foundation based in Zurich. The foundation is
focused on training and education in cardiology and
cardiovascular surgery of neonates, children and adults
and is mainly active in Russia, Ukraine, China, Vietnam,
Myanmar, Bulgaria, Armenia and Uzbekistan. On re-
quest of the governments, EurAsia Heart educates the
medical personnel in these countries in their own depart-
ments delivering abroad what is hardest to learn: practi-
cal knowledge, technical skills and its implementation on
the operating table as well as the intensive care unit.

The pool of teaching experts of the Foundation is in-
ternational and is — among others — derived from Yale
University, the Mayo Clinic, the University Hospital
of Vienna, the German Children's Heart Centre Bonn,
the University Children's Hospital Zurich and the Uni-
versity of Tomsk, just to name a few. The head quarter
of EurAsia Heart is located in the “Klinik Im Park™ in
Zurich. EurAsia Heart offers basic as well as advanced
postgraduate teaching in numerous hospitals in the
countries mentioned above. In addition, EurAsia Heart
already provided medical consulting, diagnostics, inter-
ventional and surgical treatment for numerous local de-
cision makers in politics, science and business.

EurAsia Heart’s activities in Russia serve as an ex-
ample how the foundation is committed in the coop-
erating countries: in Russia, EurAsia is active in St.
Petersburg, Petrozavodsk, Tomsk, Penza, Novosibirsk,
Yaroslavl. EurAsia Heart cooperates with the Military
Medical Academy in St. Petersburg, the St. Petersburg
State Pediatric Medical University, the Meshalkin In-
stitute in Novosibirsk, the Tomsk University and the
Yaroslavl State Medical Academy. The only Children's
University of Russia, the St. Petersburg Pediatric State
Medical University has asked whether EurAsia Heart
would be willing to develop and operate its congenital
heart surgery program in St. Petersburg.

In recent years, the Foundation has grown exponen-
tially working abroad for more than 4 years, performing
more than 1700 surgeries. EurAsia Heart has become a
“global player” and achieved to be a strong representa-
tive of Switzerland, which in turn has led to numerous
other requests and international projects. Joint Presiden-
cy of the Patronage Committee EurAsia Heart Founda-
tion are Former Swiss President and Former German
Chancellor Adolf Ogi and Gerhard Schréder.
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«EBPA3UA-CEPOLE» — MEXXAYHAPOOHOE
COTPYOHUYECTBO B KAPAUOXUPYPTUU

®oem [1.P, Xybynasa I.I., Map4yerko C.[I.

¢ Resume. CepaeyHo-cocyamcTble 3ab60neBaHMs 9BNSIOTCS OCHOB-
HOW MPUYMHOM CMEpPTU Cpeau HOBOPOXAEHHbIX, AeTei, noa-
pOCTKOB M B3poCbIX. be3 neyeHns BpoxAeHHbIVM MOPOK cepaLa
CTAHOBWTCS OCHOBHOM NMPUYMHOM CMEPTU BO BCEM MUpeE Yy AeTel
MNagLe ngT NeT, NPeBbiCMB TeM CaMbiM CMEPTHOCTb, Hanpu-
Mep, Cpeam NauMeHToB C Manapuen, Tybepkynesom n BUY [6].
Kpome 3T0ro, 3aMeTHO CHMXKAETCs KauecTBO XXM3HW, pacTeT Yuc-
N0 NaLMEeHTOB-UHBANMAOB. BoceMbaecsaT npoLeHTOB NaLMeHTOB
B Pa3BMUTbIX CTpaHax MOrnbarT OT cepheyHO-CoCyanCTbIX 3abo-
nesaHui [3, 4]. B coBpeMeHHOM MuMpe CyLecTByeT MHOXECTBO
TepaneBTUYECKUX U XMPYPrUYeCKMUX CNocoboB yBenMyeHus npo-
[OJKUTENIbHOCTU XXU3HU, YAYULIEHUS U HOpManu3aLMu KayecTsa
XM3HM NauMeHToB. Pa3BuBatoLLMeCs CTpaHbl NOAAEPXKMBAIOT pas-
BUTUE KapAMONOTUU U CEPAEYHO-COCYANCTON xupyprm [3]. B To
Xe BpeMms CO3[aHue CepAeyHO-COCYAMCTOro LeHTpa sBnsetcs
CNOXHOWM 3aaayei. ¥ ogHOWM M3 rnaBHbIX NpobneM SBASeTCs CNoX-
HOCTb AOCTMXKEHMS B3AUMOAENCTBUSA HECKONTbKUX CMELMannUCTOB B
Nle4yeHMn OAHOr0 NaLMeHTa: KApAMOOroB, CepAeYHO-COCYANCTbIX
XWpYproB, aHeCcTe3Mos0roB-peaHMMaTonoros, CneLuanncTos
(YHKUMOHANbHOM AMArHOCTUKM M MHOrMX Apyrux. Haubonee
CNIOXKHO nepeaaTb 3HaHWS, OMbIT M HABbIKM HEMOCPEeACTBEH-
HO KaX[ZOMy Cneumanucty B 3Tux ueHTpax. «EBpAsuun-Cepaue»
npencrasnset coboi opraHM3aumio Bpayen, Kotopas pacnonoxe-
Ha B Lopuxe (LUseruapus) n opueHTMpoBaHa Ha HanpasneHue
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KapaMONoruM U CepLeyHo-COCYAUCTON XUPYpPruu y AeTeld, noa-
POCTKOB W B3pOC/bIX. AKTMBHOCTb (DOHAA MO3BOASIET YCTAHOBUTD
MHOFOYMC/IEHHbIE MeXAYHapOoaHble Koornepauuu ¢ nepcrekT1s-
HbIMU YYpeXAeHUsIMU MUPa.

¢ NHdopmaumus 06 aBTopax

¢ Key words: kapamMoxvpyprus; passutue cepaeyHo-coCcyancTon
XWUpYprvu; B3aWMOLENCTBME KapAMONOroB U KapAMOXUPYProB;
«EBpA3us-Cepaue»; MexayHapogHOe COTPYLHMYEeCTBO B Kap-
LMOXUPYPIUN.
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YOK: 159.99

MHTEPHET-3ABUCUMOCTb: NPUYNHbI U MEXAHU3Mbl ®OPMUPOBAHUA,
OUATHOCTUKA, Noaxoabl K NEYEHUIO U MPOPUSTAKTUKE

© B.B.TuroBa?, A.Jl. Katkos?, [.H. YyryHoB3

1TBOY BMO «CaHkT-MeTepbyprckuii rocynapCTBeHHbIN NeAMATPUYECKUI MEAMUMHCKUI YHUBEpCUTET MuH3apasa Poccun, PO;
2PTKIN «PecnybnnkaHCKmit Hay4HO-NPAKTUYECKMIA LIEHTP MeLNKO-COLManbHbIX Npobnem HapkoMaHumy, aBnoaap, Pecnybnuka Kasaxcrah;

2CN6 TKY3 «McuxoHeBponoruyeckuii aucnaqcep N2 4», PO

Pestome. B cTaTbe paccMaTpuBalOTCS OCHOBHbIE MPUYMHBI U MEXAHWM3Mbl PA3BUTUS 3aBUCMMOCTM OT MHTEPHETA U KOMMbIOTEPHBIX
Urp, NoLPO6HO OMMCHIBAKOTCS XAPAKTEPUCTMKU Haubonee ys3BUMbIX K (GOPMMPOBAHMIO aAAMKLMU C/IOEB HACENEHMS, a Takxke
KIMHUYECKO-NCUXOMNATON0rMYeCcKMe CUMINTOMbI, NO3BONSIOLLME BEpUDULMPOBATL HaslMUKeE 3aBUCMMOCTM OT KoMnbtoTepa. OTaenbHoe
BHMMaHWe yAensetcs MeToAMKAM MCUXONIOTMYECKOM 3IKCMPEeCcc-AMarHoCTUKU KOMMbIOTEPHOM aAAMKUMKM, @ TaKXKE BbISBIEHUIO
NpeLpacroNoXeHHOCTU K Hel Mpu MacCoOBOM TECTUPOBAaHUM MONOAEXMU. VIHTEpHET [N KOMMbIOTEPHbIX afAMKTOB SIBNSETCS
NPaKTUYECKKU naeanbHbIM CNOCOHOM BbICTPOro YA0BAETBOPEHMS NMPAKTUYECKM NOObIX HEPEaNn30BaHHbIX NOTPeOHOCTEN, BKIOUas
notpebHOCT B 6€30MacHOCTU, YBAXKEHUM, MOOBK, MPU3HAHMM U CaMOAKTyanM3aUMKU. ITUM 0ObICHSeTCs TOT dakT, uto Haubonee
YSI3BUMbIM KOHTUHIEHTOM A/151 POPMUPOBAHMS MHTEPHET-3aBUCUMOCTH SBASIKOTCS MOAPOCTKM, CPELM KOTOPbIX, MO AAHHBIM HEKOTOPbIX
MCCNeaoBaHui, pacnpoCTPAHEHHOCTb MHTEPHET-aAAMKLUMIA B HEKOTOPbIX perMoHax pocturaer 38 %. Ha 6asze TexHWYeckux u
rymMaHuTapHbix By30B I CaHkT-lleTepbypra Hamu 6bi10 npoBeaeHo obcnenoBaHWe cTyaeHToB. O6LWAs YMCIEHHOCTb BbIGOPKM
coctasuna 120 yenosek, 3 KOoTopbix 60 4ENOBEK COCTABMIM YUALLMECS TYyMAHUTAPHbBIX BY30B, 60 YenoBeK — yyalumecs TEXHUYECKMX
By30B. CpefHuii BO3pacT MCMbITyeMbix coctasun 22-23 roga. 100 % ucnbiTyeMbIX UMENM B HanUuMM KOMMbIOTEP M CBOOOAHLIN
[LOCTYN B UHTEPHET. B cTaTbe NoapoBOHO M3N0XKEHbI M NPOaHaNM3MPOBaHbl Pe3yNbTaThl UCCIeA0BaHUS. KntoueBbIM 3BEHOM HACTOsLLEN
CTaTbU SIBASETCS MOAE/b MCUXOTEPAnMU KOMIMbIOTEPHOM 33aBUMCMMOCTM, OCHOBAHHAs HA KOHUENuuM hopMU-pOBaHMS BbICOKOTO
YPOBHS MCUXOOMMYECKOrO 340POBbS — aHTUHAPKOTUYECKOW YCTOMUYMBOCTH, @ TaKKe MOAeNb NPOPUNAKTUKU PA3BUTUS UHTEPHET-
aAavKLUMKU Y NpefCcTaBUTeNei rpynmn pucka.

KnioueBble cioBa: KOMMbKOTEPHAsA 3aBUCUMOCTb; MHTEPHET 3aBUCMMOCTb; UFPOBas 3aBUCMMOCTb; CUMNTOMbI; 3KCNPeCC-ANarHoCTUKa;

TeCTbl, NCUXOTEPANUS; I'IpOCbVIﬂaKTVIKa; ncuxonormnyeckoe 340p0Bbe; aHTMHAPKOTUYECKas yCTOﬁHMBOCTb.

B namm AHU KOMOBIOTEPHI U MHTEPHET TaK MPOd-
HO BOLWUIM B JKU3HB K&KIOIO M3 HAC, YTO YK€ TPYIHO
TIPEICTaBUTh, Kak ke emie 10—15 met Hazam MBI 00X0-
JITMCH 0e3 BCeMHUPHOW mayTuHbI. CBOOOIHBIN JOCTYT
B MHTEPHET CYIIECTBEHHO 00JIeryaeT *H13Hb OOJIbIINH-
CTBa JIIOZIEH W MOMOTaeT YKOHOMUTH MAaccy BpPEMEHH:
Onaromapsi KOMITBIOTEpaM MBI HAXOUM IIFO0YI0 HHGOP-
Maruto, o0IIaeMcsi, COBEpIaeM MOKYITKH, EePEBOANM
JICHBI'H ¥ JieJlaeM MIJUIMOHBI APYTHX HEOTIOXKHBIX JIEl,
HE BBIXOJISl M3 IOMa U JIaKe HEe BCTaBast CO CTyJa, OAHUM
KIJIMKOM KOMIIBIOTEPHOW MBIIIN. MBI TUIOTHO UCTIONB3Y-
€M KOMIThIOTEp B yuebe U B paboTe, OH CTall HACTOIBKO
HEOTHEMJIEMOM YaCThIO HAIIICH KW3HH, YTO ITOYTH BCE,
HE 33yMbIBasiCh, OEPYT €ro ¢ OO0 Ha OTIBIX, HE IPe/-
CTaBJIsisl, KaK >K€ OHM CMOTYT JIaXKe Mapy-TPOHKY AHEH
o0xoauTbess 0e3 anmeKTpoHHOW moduthl, Skype, coru-
ATBHBIX ceTel M maxe Oe3 oHylalH-urp. M He3aMeTHO
JUISL MHOTUX KOMIIBIOTEP M3 0€3yCIOBHO HE3aMEHHUMO-
ro MOMOIIHMKA HAaYMHAET MpeBpamarbes B aumk [lan-
JIOpbI: YpE3BbIYAHO NpUBIEKATEIbHAs, OOJIEryeHHas
U JIMLIEHHasl NPUBBIYHBIX NMPOOJIeM BUPTyajbHas pe-

aNbHOCTh BCE OOJbIIE BBITECHSET OOBIICHHYIO Ha-

CBIIIIEHHYIO TIpoOieMamMu kn3Hb. K (dopMupoBaHHIO

3aBHCUMOCTH OT KOMIBIOTEpA BEIYT TaKXKe M JAPYyTHE

HEM3MEHHBIE aTPUOYThl COBPEMEHHOCTH:

* Bce OoJsiee YCKOPSIOLIMKCS TeMII KU3HH;

* IIOTOKHU €XETHEBHO OOPYIIMBAIOIICHCS Ha KayKI0TO
U3 HAC JIOBOJBHO arpecCHBHON HMH(pOpManuu, Ko-
TOpBIE 3a4aCTyIO MPEBBIIAIOT HAIIW CIIOCOOHOCTH
K a/IalTalliil ¥ CaMOOPraHU3alluHg;

* TpaHcdopmanus ycIOBUH >KU3HH U JI€BAJIbBALH
CHCTEMBI IIEHHOCTEH ¢ MacCOBOI IepeoprueHTAINEH
Ha KapbepHBIA POCT U yCIIEX;

* KPU3HC CEMbH C HAPYIICHUSIMH ACTCKO-POIUTEIHCKHUX
OTHOIIICHMI;

* YCIOXHEHHUE COLMAJbHBIX CBs3el, OCOOCHHO B Me-
ranoyimcax 1 MHOTO€, MHOTOE JIPYTOE.

CHOXHOCTh pa3rpaHUueHHss OOBIYHOTO HCIONb-
30BaHUSI KOMIIbIOTEpa Ha paboTe, ydeOe WiH B OBITY
oT c(OpMHUPOBAHHOH KOMIBIOTEPHOW 3aBHCUMOCTH
3aKJIF0YAeTCsl B TOM, YTO KOMITBIOTEPOM M MHTEPHETOM
©KETHEBHO ITOJB3YeTCs TOABIISIONIee OOIBIINHCTBO
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JIOZCH, HEPEOKO MPOBOAS Y MOHHTOpa MO MHOTY 4Ya-
coB mozipsin. B cBsizu ¢ aTUM (akTOp BpPEMEHH, MPO-
BEJICHHOTO 3a KOMITBIOTEPOM, HE MOXKET pPaccMaTpu-
BaTbCsi B KAa4eCTBE OCHOBHOIO HJIHM €JIWHCTBEHHOTO
KPHUTEPHUsl 3aBUCHMOCTH OT KOMITBIOTEpa. 3aBHCUMOCTh
(ammuKius) HAYMHACTCS TaM, TJe BO3SHHKAET 3aMellle-
HHE YIAOBJICTBOPCHUS PEANbHBIX MOTPEOHOCTEH HOBOM
CBEPXIIEHHON MOTPEOHOCTHIO K JIOCTYIY B BUPTYallb-
HO€ IPOCTPAHCTBO, TMO3BOJSIIONIEMY B HILTIO30pHO-
BUPTYyaJIbHOM KJIIo4Ye M30erarb mpobieM, peann3oBaTh
cBoM (haHTa3WU, KOMIIEHCHPOBATh JIEHUIUT OOIICHHS
U Tak manee [7].

BonpImHCTBO HMccnenoBareneil BBIICISIOT CIeIyo-
M€ OCHOBHBIC THITbI KOMIIBIOTEPHOW 3aBUCHMOCTH:

* HaBS3YMBBIA MHTEPHET-CEP(UHT (NIOCTOSIHHBIN IT0-
WCK MH(POPMAIINY B MHTEPHETE);

* BHPTyaJbHOE OOICHHE;

* CTpacThb K OMPIKEBBIM HHTEPHET-TOPraM M a3apTHBIM
UrpaM OH-JIalH;

* Kubepcekc (3aBUCUMOCTD OT IIOPHOCANUTOB);

*  KOMITBIOTEPHbBIE CETEBBIC HIPBI.

BeposiTHO, OCHOBHBIMHU TIPUYHWHAMH, CIIOCOOCTBYIO-
MU Pa3BUTHIO 3aBUCUMOCTH OT KOMIIBIOTEpa M HH-
TEpHETa, SIBJISIOTCS CIEAYIOLINE:

* TOHMCK HOBBIX OIIYIICHHUH, HOBBIX UICHTU(PUKAIINII;

* CHATHE SMOIIMOHAILHOTO HAMPSDKEHHUS U TPEBOTH;

* JKeJIaHWE YWUTH OT TpoOlieM, MEePeKITIOYHUTHCS, 3a-
ObIThCS [12];

* TOHCK JApy3eH, MOAJCPKKH, OOLIeHUs, 0COOCHHO
OJIMHOKMMH JIFOJIbMHU U TEMH, KTO UIMEET CII0KHOCTH
B YCTaHOBIIGHUN KOHTAKTOB [15, 16].

[Ipu sTOM OOIEHHE B MPOCTPAHCTBE HMHTEPHETA
UMEET PsiJl 3HAYUTEIBHBIX MTPSHMYIIECTB B CPAaBHCHHUH
o0IIIeHHEeM B OOBIICHHOM JKU3HH, @ UMEHHO:

* Ype3BBIYANHO IMMPOKUN BHEIOOP MMApTHEPOB IO 00-
HICHUIO, YAOBJICTBOPSIONIMHA MPAKTHUECKU JIFOOBIM
KPUTEPUSIM TTOUCKA;

*  BO3MOXXHOCTb aHOHUMHOTO U «HEBUAUMOI0» 00I1Ie-
HUSI, 4YTO TapaHTHPyeT MaKCHMallbHyI Oe3omac-
HOCTB;

* OTCYTCTBHE HEOOXOIUMOCTH yIEp:KaHHsS BHUMaHUSI
TOJBKO OJHOTO MapTHepa Mo OOLICHHIO: B JIOO0ON
MOMEHT €ro MOYKHO 0e300JI€3HEHHO 3aMEHHUTh JpY-
T'UMH coOeceTHUKaAMU;

*  BHPTyaJibHOE OOIICHME — IUIAIIapM JUIsl pean3a-
UM TPAKTUYECKH JII0ObIX (haHTa3uil o cebe, KOTo-
phI€ HEAOCTHKMMBI B PEaIbHOM JKU3HU W3-33 JIUY-
HOCTHBIX OCOOCHHOCTEH, KOMIUICKCOB WU JIaXe
(hM3UIECKUX HETOCTATKOB;

* TMIOJIyYCHHE TMPHU OOIICHUH IMMO3UTHBHOW OOpaTHOU
CBSI3U OT BHUPTYaJbHBIX MAapTHEPOB IO OOLICHUIO
(monmepkka W 0JOOpPEHME), YTO MOAKPEIUISET ca-
MOOIICHKY U YBEPEHHOCTh B ce0Oe U YIOBJICTBOPSICT
BaKHEHIHE 0a30BBIC TOTPEOHOCTH B YBaKCHHUH

U TIpU3HAHWH, a TaK)Ke NMOTPeOHOCTh B CTHMYIaX

Y TIOTJI&KUBAHMSIX;

*  YIBTPACKOPOCTHOE Y/IOBIETBOPEHHE C MHHHMAajb-
HBIM PHUCKOM OTBEpIKECHUsI MOTPEOHOCTH B ONM3KHX
OTHOUICHUSX, JOBEPUH H JIIOOBU; CO3JaHNE TPYIIIIbI
OJIM3KHX JIFOJIEH;

*  YIOBIETBOPEHHE MOTPEOHOCTH B CAMOAKTYAIN3AIHH:
MHTEPHET JaeT HEOIPaHWYEHHBIA JOCTYN K HHQOP-
MalliH, B TOM YHCJI€ ¥ BO3MOYKHOCTH JAJIs1 TBOPYECKOM
camopeasH3aIiu; BO3SMOKHOCTh TIO/ICTTUTHCSI CBOUMH
JIOCTY)KEHUSIMU C JAPYTHMU JTIOIBMHA U TTOTYYUTH TIO-
3UTHUBHOE MOAKPEIUICHHE; YOBOJILCTBUE OT OIIYIIle-
HUSI COOCTBEHHOM MOJIE3HOCTH /TSI APYTUX JIFOICH.
Takum o00pa3oMm, HHTEpHET Al KOMIBIOTEPHBIX

aJIIMKTOB SIBIISIETCS TMPAKTHYECKH HICAIbHBIM CIIOCO-

OOM OBICTPOTO YIOBJICTBOPCHUS MPAKTUICCKH JIFOOBIX

HEPeaTN30BaHHbIX MOTpeOHOCTEeH, BKIIOYas TOTPeO-

HOCTH B 0€30MIaCHOCTH, YBaKECHHH, JTIOOBH, TPU3HAHUT

W CaMOaKTyaJu3ali. JTUM OOBSCHSIETCS TOT (axT,

YTO HanOoJee yA3BHUMBIM KOHTUHTEHTOM sl (hopMu-

POBaHUS WHTEPHET-3aBUCHUMOCTH SIBISIOTCA TOIPOCT-

ku [11], cpeau KOTOPBIX, IO JTAHHBIM HEKOTOPBIX UCCIIe-

JOBaHH, PaclpoCTPaHEHHOCTh HHTEPHET-aJTUKINN

B HEKOTOPBIX pernoHax pocturaet 38 % [13]. IIpu atom

CKOpOCTH (hOPMHUPOBAHHS 3aBUCHMOCTH OT KOMITBIOTE-

pa y TOIpOCTKOB BeChMa BIIEUATISIONIAs: TakK, MO JaH-

HBIM MacIITaOHbIX UCCIICIOBAHUH, 25 % aJITUKTOB MpH-

00peTaroT 3aBUCUMOCTD B TEUEHHE MOJIYroAa OT Hayasa

paloThI B MHTEpHETE, 58 % — B TEUEHHE BTOPOTO MOJTY-
roaus, a octaBimmecs 17 % — Ha IPOTSHKEHUN BTOPOTO

rojia aKTUBHOTO TOJIb30BaHMsI HHTepHETOM [17].
OCHOBHBIMH NPHU3HAKAMHU KOMIIBIOTEPHON 3aBUCH-

MOCTH, TIO JJAHHBIM Pa3HBIX aBTOPOB, SBIISIOTCS:

*  0A308bll CUHOPOM 3A8UCUMOCTU, KOTOPBIA BKITIOYA-
eT B ceOs:

°  Xopollee CaMOYyBCTBHE WU dH(opus 3a KOM-
MIBIOTEPOM;

°  MpeABKYIICHHE CIIEAYIONIETO ceaHca OH-JaiiH,
(haHTa3MM WM MeITHI 0 ceTH [17];

°  HEBO3MOXXHOCTb OCTAHOBHUTHCA BO
HWHTEPHET-CECCUU;

°  yYpe3MepHOEe, HEMOTHBHPOBAHHOE BpEMs MpU-
CYTCTBHUS B CETH, He 00ycIIOBIIeHHOE TIpodec-
CHOHAJIbHOW, Hay4YHOW WJIM MHOW COLMAIbHOU
JeSITeIbHOCTHIO;

°  [OCTENEHHOE WJIH PE3KOE YBEIMYEHHUE KOJIH-
YeCcTBa BPEMEHH, PETYIAPHO MPOBOIMMOTO
3a KOMITBIOTEPOM;

°  moTeps CyOBEKTHMBHOTO KOHTPOJS BPEMEHH,
MIPOBOAMMOTO B ceTH [9];

°  JDKUBOCTH (Hampumep, JIOXKb paboTomaTensim
WJIH 9JIEHAM CEMBHU O CBOCH JESTeThHOCTH HITH
JIOXb O KOIUYECTBE BPEMEHH, IMPOBOIUMOM
3a KOMITBIOTEPOM);
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°  OTpULAHHE HAJTHYHS 3aBUCHMOCTH OT KOMITBIO-
Tepa [14].

°  (hoKyCHUpOBaHHE HHTEPECOB B cpepe MHTEpHE-
Ta W pe3Koe Cy)KEHHE Kpyra BCEX OCTaJbHBIX
MMEBIINX MECTO PaHee HHTEPECOB;

°  u30MparenpHOE U3MEHEHHE YMOLMOHATBHOCTH
B CHTyalldd BOBJICYEHHOCTH B BHPTyaJIbHOE
MPOCTPAHCTBO M YTpaTa 3MOIMOHAIBHOCTH
NpY BKJIIOYEHUH B pealbHYIO CHUTyalHio (Ha-
npuMep, paBHOLYILINE, XOJIOJHOCTh K Ipooiie-
MaM B CeMbe, IPEeHeOpEeKEHNE CEMbEH U JIPY-
3BSIMU);

°  WCIOJIb30BaHUE BO3MOXKHOCTEH MHTEPHETA KaK
npeoOIaIaloIero CpecTBa KOMMYHUKAIIHT;

°  CO3JaHHE M 3KCIUTyaTalus BUPTyaJbHBIX 00pa-
30B «SI», KpaiiHe TajJeKuX OT peajbHBIX Xapak-
TEPUCTHK;

°  BJIEYCHHUE K CO3J]AHUIO BPEJOHOCHBIX KOMITbIO-
TEPHBIX MporpaMM (0e3 Kakoi-nmnoo uein) [S];

°  HaBSI3YMBOE CTPEMJICHHE IOCTOSHHO IpOBe-
PATH IEKTPOHHYIO TIOUTY;

°  yBeNIWYEHHWE KOJIMYECTBA JIEHET, PACXOIyEeMBIX
oH-naiu [17];

°  CyOBEKTHBHO BOCHpPWHHMAacMas HEBO3MOXK-
HOCTh 00XOJUTHCS O€3 IPUCYTCTBUS B CETH;

°  HaBS3YMBBIE MBICIH W 00pa3bl BUPTYaTbHBIX
00BEKTOB, KOMITBIOTEPHBIX JIEHCTBHIA;

°  TIOSIBJICHHE TPEBOXKHO-ACTIPECCUBHBIX PEAKIIUI
IpY OrpPaHUYCHUU KOMITBIOTEPHOTO BPEMEHH;

° B ClyYae IOJABJICHUS JKEIAaHUS K BUPTYallb-
HOM aKTUBHOCTHM — OIIYIIIEHHE HapacTarollen
YCTaJOCTH U COHJIMBOCTH [5];

CUHOPOM UBMEHEHHO020 CO3HAHUs (TIPH TTIOTIIOIEHHO-

CTH KOMITBIOTEPHOH JEATEIBbHOCTBIO);

Odenpeccugnblii cuHOpom (B TOM YHUCIE, OUTYIICHHS

ITyCTOTHI, TOAABIEHHOCTH, Pa3ApakeHuUs MPH HAXOXK-

JICHUU BHE CETH, MPCHEOPEIKEHNE K BHEITHEMY BUIY

W TMYHOU TUTHEHE, OTCYTCTBUE alllIeTUTa U Hepery-

JISIPHOE TIHTaHUE, PAacCTPOWCTBA CHA U HM3MEHEHHUE

IUPKATHBIX PUTMOB COH/OOPCTBOBAHNE — COHJIH-

BOCTh JIHEM, OECCOHHHUIIA HOYBIO U IPYTHE);

acmenuyeckui cunopom [8];

comamuuecKue CUMNMOMbL:

°  CyXOCTh B INIa3ax;

°  TOJIOBHBIE OOJH IO THUITY MUTPEHH;

° 0oJM B CTIMHE;

°  3amopsl,

°  CHHApPOM 3aIlsICTHOTO KaHajla WM KapHalb-
HBI CHHIPOM (TIOpa’keHHe HEPBHBIX CTBOJIOB,
CBSI3aHHOE C JUIUTEIHLHBIM MepeHaIPsIKCHUEM
MBIIII] KUCTH pyKH) [14];

COYUANLHO-NCUXON0SUHECKUE OMKTOHEHU:

°  JIeNpUBaIUs Y POJHBIX U ONHM3KUX B CBS3H C U3-
MEHEHHEM TMOBEICHHSI 3aBICHMOTO;

°  CTOWKHE BHyTpHUCEMEHHbIE KOH(IINKTHI,

°  JaBJE€HHE KOMIBIOTEPHOU CyOKYIBTYpPHI;

°  BOBJICUYEHHOCTH B BUPTYAIBHYIO TPYTILY C IPHU-
HSATHEM U pasjiefieHueM e€ LIEHHOCTEeH, A3bIKa,
OTJIMYUTEILHBIX 3HAKOB;

°  y MOJPOCTKOB TaK)Ke HEYCIEeBAEMOCTh U KOH-
(IIAKTHI C YYUTENSIMH, BBICOKAsl 9acTOTa CITy-
YaeB CMEHBI MECT Yy4EObI MPU KOH(IUKTHBIX
CUTyalUsIX, OTBEPKEHHE CO CTOPOHBI CBEP-
CTHHKOB;

°  OTKJIOHEHHsI BO3PACTHOTO IMCUXWYECKOTO pa3-
BHUTHSI Y TIOJPOCTKOB:

°  MpPOSABICHMS 33ACPKAHHOTO PA3BUTHUS C JIUY-
HOCTHBIM HH(DAHTUIIN3MOM;

°  paccrpoiicTBa UACHTU(UKAIUHN (POJEBOM, TIO-
JIOBOM, CAaMOUJCHTU(HUKAIINHN );

°  HEpEAIMCTHYHOCTh W HeauddepeHIupoBaH-
HOCTB TIPEJICTaBICHUH 0 ce0e U 0 CBOEM MecTe
B KHU3HU;

°  HCKaKEHHas (Walle — 3aHWKEHHAs) CaMo-
OIICHKA;

° paccTpoicTBa NPUBSI3aHHOCTH;

°  CHHJpPOM Je(UIINTAa BHUMAHUS U TUTICPAKTUB-
HOCTH (B OCHOBHOM, €r0 BapUaHT, CBSI3aHHBII
¢ IpeoOraganueM AeUITNTa BHIMAHHUSA);

°  ONMNO3WIIMOHHO-BBI3BIBAIOIINE PACCTPOICTBA
noseaenws [1, 7].

C uenbl0 JUArHOCTHKU HHTEPHET-3aBUCUMOCTHU

B HACTOSAIIEE BPEMS UCIIOIB3YIOTCS CIIEAYIOIINE METO-

muku [5, 9, 17]:

* Tect Kumbepmnu fnr;

e tect B.JlockyToBo#l (pycCKOSI3bIUHAS aNanTanus
tecta Kumbepnu Sura);

* KPUTEPUH JUATHOCTHKH KOMITBIOTEPHON 3aBUCH-

MOCTH;

* KPUTEPUU IUATHOCTHKH KOMIBIOTEPHOU 3aBUCHUMO-

ctu [15];

* TecT uHTepHeT-3aBucuMocTy Yena (mkana CIAS);
* TEeCT Ha UHTEPHET-3aBHCUMOCTb;
* Ccnoco0 CKPUHUHTOBOI THAarHOCTHKH KOMITBIOTEp-

HOI1 3aBUCUMOCTH [9];

* JMAarHOCTUYCCKUH OMPOCHHUK WHTCPHET-a IUKIIHH

(AUA).

C menpio TUarHOCTHKU KOMITBIOTEPHOM UTPOBOH 3a-
BUCHUMOCTH MOYKHO HCIOJIb30BaTh CIIEAYIOUIHE TECTHI
B amantaiuu A.JI. Kapnosa, B. B Koznoga [6]:

* MaccaqyceTCKuil ONPOCHHK YBIICUCHUS a3apPTHBIMH
urpamu (MAGS);

* mIKasa JIOKHBIX mapu (Hur u coaBropamn);

*  BOCBMHITYHKTOBBIH onpocHUK CaJIiBaHa;

» Kanajckuii mogpoctkoBbiil onpocHuk (CAGI);

* BOIPOCHI CEMbE U APY3bSIM HUTPOKA;

*  BOTIPOCHI /IS TIOIPOCTKOB;

* «KuBere nmu BBI C 3aBHCHMBIM UTPOKOM?».
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C uenpio U3y4eHus pacupoCTPAaHEHHOCTH KOMITbIO-
TEPHOH 3aBUCUMOCTH CPE/IH CTYIEHTOB, HAMH, COBMECT-
HO CO cTyAeHTKoi 5-ro kypca Cankt-IleTepOyprckoro
TOCY/IapPCTBEHHOTO TMEIUATPHUYECKOTO MEIHIIUMHCKOTO
yHHuBepcuTeTa Apom Mapueii AnekcaHIpoBHOH, ObLIO
NpOBEIEHO 00CIeOBaHUE CTYACHTOB Ha 0aze TEXHU-
YeCKHMX W TYMaHHTapHBIX By30B I. CankTt-lIleTepOypra
C WCIIOJIb30BAHUEM TTEPEUUCIIEHHBIX JHArHOCTUYECKUX
TecToBbIX MeTOuK [10]. O0Ias YuCIeHHOCTh BBIOOP-
ku coctaBmwia 120 yenoBek, u3 KOTOphIX 60 dernoBek
COCTaBHJIM y4Yallluecss TYMaHUTApHBIX By30B, 60 ueno-
BeK — yuamuecs Texuudecknx BY3os. Cpennuii Bo3-
pacT ucnsITyemMbIx coctaBui 22—23 roma. 100 % wucrmbl-
TYeMbIX MMEIH B HAINYUK KOMIBIOTEP M CBOOOIHBIN
JOCTYIl B MHTEpHET. Ba)kHO 3aMETHTB, YTO MX OHTO-
TEeHETUYECKOEe Pa3BUTHE IIIO COBMECTHO C Pa3BUTHEM
KOMITBIOTEPHBIX TEXHOJIOTHH — 3TO MTEPBOE ITOKOJIECHHE,
KOTOPOE BBIPOCIIO, B3aUMOJACUCTBYS C AIIEKTPOHHBIMHU
YCTPOHCTBaMHU U 00OPYJOBAaHHEM.

Ilo maHHBIM crienUALHO pa3pabOTaHHOW COIMATBHO-
neMorpaduyecKoi aHKEThI BEISICHAIIOCH, YTO B CPETHEM
ucnsityembre mpooaat 20-30% BpeMeHu 3a KOMIIbIO-
Tepom 6e3 uurepreta (ot 100 % BpeMeHH 3a KOMITBIOTE-
pom), cootBeTcTBeHHO 70—80 % BpeMeHu 3a KOMIbIOTE-
pPOM TIpOBOAAT B WHTEpHETe. Pacmpenenenue BpeMeHU
(ot 100% BpemeHH 32 KOMIBIOTEPOM): HCITBITyEMbIE
yaensitor yaebe — 15 %, urpam — 20 %, oOieH10 —
45 %, pazpneuenusm — 20 %. Yare Bcero mocemaroT-
cs caiTel: comuanbHble ceTH (facebook.com, vk.com,
odnoklassniki.ru, liveinternet.ru); wH(QOpMaIMOHHbIE
caitel (google.com, yandex.ru, wikipedia.org) u Bu-
JICOXOCTHHTH (youtube.com).

N3 120 mpoTecTMpOBaHHBIX CTYAEHTOB y 57 yelno-
Bek (26 neBymiek u 31 1OHOMIN) OBUTH BBISIBICHBI TPH-
3HAKM KOMIBIOTEpHON 3aBUCUMOCTH. C 3TOH I1IeJbIo
HAMH HCIIOJIb30BAIINCh: CKPHHWUHIOBAasl JIMArHOCTHKA
KOMITBIOTEpHOM 3aBucumoctd 1o FOpseoit H.1O.,
Bonsbor T.}O., Tect Ha HHTEPHET-3aBHCHMOCTH
C.A. Kynaxkosna, JIMarHOCTUYECKUI ONPOCHUK
unTepHeT-anaukimii A.JI. Karkosa, XK. III. AmManoBoOM
u TecT mHTepHeT-3aBucuMocTH Yena (mkama CIAS)
B anantanuu B.JI. Mansiruna, K. A. @exnucona. [lpu
9TOM YHCJIO BBISBICHHBIX KOMIIBIOTEPHBIX aIJUKTOB
Cpeay IOHOIIEH U eBYIIeK, O0YJaIONINXCsl B TEXHIUE-
CKUX By3aX OBUIO MEHBIIE, YeM CPEIH O0yYaroIInuXcs
B T'yMaHUTapHBIX By3ax (15 ronome#t u 11 geBymex —
aJIUKTOB «TexHapei» mpoTuB 16 roHowmel u 15 nepy-
IIeK — aJ/INKTOB «TYMaHHUTAPHEB ).

C menpio ompenencHuUs Hamboliee XapaKTepPHBIX
JUISL 3aBUCHMBIX OT KOMITBIOTEpA JTMYHOCTHBIX Xapak-
TEPUCTHK M COCTABJICHUS MCHXOJIOTHYECKOTO MOPTpe-
Ta BCE BBISIBICHHBIC B HCCIICIOBAHUN KOMIIBIOTEPHBIC
AJIUKTHl OBUTM TPOTECTHPOBAHBI C HCIIOIH30BAaHHEM
16-thaxropHOTO JIMUHOCTHOTO OTpocHUKa P. Kerremma

(popma C), Tecta akuentyarnwmii Jleonrapaa-11Imummexa,
S-ctpykrypHoro tecta I. AMMoHa (B amanTaruu boda-
poBa B.B.), onpocHnka MEKINIHOCTHBIX OTHOIICHUI
Jlupu (B aganranuu Cobuuk JI. H.).

[lo pesynbraraM HaIero HCCICIOBAHUS, MOPTPET
JUYHOCTH B TPYIIE JIEBYIIEK-CTYACHTOK C KOMIIBIO-
TEPHOW 3aBUCHMOCTBIO COCTABIISIOT CIICAYIOIINE Xa-
PAKTEPUCTUKU:  TPEBOXKHOCTh,  IMOJ03PUTEIBHOCTD,
JIETKOMBICIIEHHOCTh, HEYBEPEHHOCTh B Ce0e, UMITYIIb-
CHUBHOCTh, HEPEIINTEIHHOCTh, MEUYTATeIbHOCTh, He-
JIOCTaTOK CITOCOOHOCTH K BEICHHUIO TPOILYKTHBHOTO
JMajora U KOHCTPYKTHBHOHM JHUCKYCCHH, Hepa3BUTas
CHOCOOHOCTh K aJCKBATHOMY OTpEarupoBaHUIO dMO-
[IMOHATILHBIX TICPEKUBAHUN B MEKITMYHOCTHBIX CUTYya-
[USAX, TPYIHOCTH B CaMOpPEaU3aIiui, KOHPOPMHOCTS,
MIPOTHBOPEYHUBOCTh CAMOOLIEHKH, OOS3HB yCTaHOBIIE-
HUSl HOBBIX KOHTAKTOB M OJIU3KUX, JOBEPHUTEIbHBIX
OTHOIIICHUH, HECTIOCOOHOCh K TIIyOOKUM, WHTHMHBIM
B3auMoOoOTHOMEeHUsM. [lpu 3TOM XapakrtepHa CKJIOH-
HOCTh K II€pPEOlleHKE peajbHBIX yTPO3 WIIHM MPOOIEM,
TPYOHOCTH B caMoOpeau3aind, MOTpeOHOCTh Haxo-
JIUThCSI B IIEHTPE BHUMAHUS, IOJIy4aTh MPU3HAHUE
OKPYKAIOINX, KOTOPBIE COYETAIOTCS C HEMEpeHOCH-
MOCTBIO KPUTHKH U CKJIOHHOCTBIO U30erarh CHTYyallnH,
B KOTOPBIX MOXXET TPOWCXOIUTH pealbHas BHEIIHSI
olleHKa COOCTBEHHBIX CBOWCTB, N30€TaHNE OTBETCTBCH-
HOCTH. JI0CTOBEpHO 4alle BCTPEYAIOTCS] TPEBOXKHBIM,
9K3aJILTUPOBAHHBIA W TUTICPTUIIMHBIN THITHI aKIIEHTYa-
MU Xapakrepa. MOKHO MPENIoI0KHUTh, YTO JIEBYIITKH-
CTYZIEHTKH, UMEIOIINE TaHHBIC YePThI TMYHOCTH, MOTYT
COCTaBJISATh TPYIIy PUCKA PA3BUTHS KOMIIBLIOTEPHOM
3aBHCUMOCTH.

[lopTper nuYHOCTH B TPYIIE IOHOMICH-CTYICHTOB
C KOMIIBIOTEPHOM aJIUKIIMEH, IO HallUM JaHHBIM,
COCTaBJISIOT CJIEAYIOIINE XapaKTEPUCTUKU: HEYCTYII-
YMBOCTh, SMOLIMOHANbHAS JAaOWILHOCTB, Pa3apaXku-
TEJIBHOCTh, IOJO3PUTEIBHOCTh, HMITYJIbCHBHOCTD,
HEPEUIUTEeILHOCTh, HEYBEPEHHOCTh B cele, TPeBOXK-
HOCTB, OCJTa0JICHHE THOKOH YMOIIMOHATHFHOU PETYIISIIHH
MOBE/ICHUS, CHUKEHUE CIIOCOOHOCTH K PalMOHAIILHO-
MY MCIIOJIb30BaHUIO NMEIOIIMXCS CHJI, PECYPCOB U Bpe-
MEHHU. YCTaHaBIMBAaeMble UMHU OTHOIICHUS HE UMEIOT
JIOCTaTOYHON AMOIMOHATIHHON TJIyOWHBI, OHU WCIIBI-
THIBAIOT TPYIHOCTH B MOCTAHOBKE U OTCTAMBAHHMHU JIHY-
HOCTHO 3HAYUMBIX IeJieH, N30eratoT OTBETCTBEHHOCTH.
VY 1oHOWIEW-aJAMKTOB JOCTOBEPHO Yallle BCTPEYArOT-
Csl TUTIEPTUMHBIH, [IUKIOTUMHBIA W SMOTHUBHBIA THITBI
akieHTyarn. MOXXHO TIPEAIONOXKUTh, YTO CTYHACHTHI
CO CXOKUMH JIMYHOCTHBIMH OCOOCHHOCTSMU MOTYT
BXOJIUTH B TPYIIY PUCKA Pa3BUTHs KOMIIBIOTEPHOM 3a-
BHCHUMOCTH.

MBI Takke MpOBENH CIeNUATbHOE HCCIIEI0BaHUE,
B KOTOPOM H3y4YalHCh O0COOEHHOCTH CaMOBOCIIPHUSTHS
W COLMAIILHOTO TIOBE/ICHHS TT0JIb30BATENICH HHTEPHETA.
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Tabnuya 1
Koppensuus ypoBHs KOMMbIOTEPHOM 3aBUCUMOCTU CO CTUNIEM MEXTUUYHOCTHBIX OTHOLLEHUI
N2 n/n CTM”"OT_E)C'::JI;:Z%CTHHX A-peanbHoe A-upeanbHoe 51-3a KOMMNbOTEPOM SA-rnasamu 6am3KUX

1. ABTOpUTapHBIV 0,41 - - -

2. SronCcTUYHbIN - - - -

3. ArpeccuBHbli 0,48 - - 0,45

4. Mono3putenbHbIi 0,42 - - 0,49

5. MogunHaembli 0,42 - - 0,4

6. 3aBUCUMBIN 0,47 - - -

7. LpyxentobHbli -0,47 - -0,5 -

8. ANBTPYUCTUYHBIN -0,5 - - -

9. [loMuHMpoBaHue -0,45 - - -

10. Lpyxentobue -0,53 - -0,5 -0,52

Jiis muarHOCTHKM ObLTa HCIIONB30BaHa Oarapest Te-
CTOB, a TaK)Ke KIIMHIMYECKOE MHTEPBHIO. B KauecTBe MH-
TETPAIBHOH  XapaKTePUCTHUKUA  IICUXOCOITHATHHBIX
(akTOpOB MbI BBIOpaJIM MOAM(DHUKAIMIO METOAUKH
JIupu, B xoTOpoli U3 crucka B 128 omnpeneneHnii Hyx-
HO BBIOpaTh T€, KOTOPHIC MOAXOMAT MIM HE IMOIXOISAT
noja onucanue «S». PecrioHJIeHTOB MONMPOCHIN OIHU-
carb S-peanbHoe, A-uneanbHoe, f1-3a KOMIIBIOTEPOM
u S-TmazamMu OIU3KUX.

B pesynbrare KOppensIMoOHHOTO HCCIIC/IOBAHUS Ca-
MOBOCIIPUSITASL ¥ YPOBHSI KOMITHIOTEPHOI 3aBUCHMOCTH
OBUTH TIOTY9CHBI TAHHBIC, TIPEICTABIICHHBIC B TA0MHIIe 1.

Hanuuue GOJBIIOrO KOJMYECTBA 3HAYUMBIX KOppe-
JAUUi S-peanbHOrO ¢ YPOBHEM 3aBUCUMOCTH OTPAKACT
HaJIM4YHe KPUTHUKU K CBOEMY COCTOSTHUIO Y OOJIBIITMHCTBA
PECITOHICHTOB, CJIEIOBATeILHO, OHM HAXOMATCS HA Ha-
YaJBbHBIX CTAIUSAX 3aBHUCHUMOCTH. BBIPaKEHHOCTH KOM-
MBIOTEPHOU 3aBUCUMOCTh HANIPSMYIO CBSI3aHA C TAKHUMHU
CTHJISIMU MEXJIMYHOCTHBIX OTHOIIIEHHIA, B KOTOPBIX MU-
HUMAIILHO TIPEJICTABIICHBI albTPYH3M U JIpyKeITroone.
Haob6opoT, momo3puTenbHOCT, arpeccusi, aBTOPUTAp-
HOCTb, @ TAKXKE TIOAYMHIEMOCTb U 3aBUCUMOCTH TIPe00-
JIJIA0T B [TOBEJICHUHU TaKKX Jitoneil. Takum o0pa3om, oHU
00 )KECTKO OTCTAUBAIOT CBOIO TOUKY 3PEHHS M HE UTYT
Ha KOMITPOMHCC, JIMOO COTIAIaroTcs 0e3 KPHUTHKH
CO BCEMH TMPEIJIOKCHHBIMU BapHaHTAMH: JINOO BENO-
MBI, 1100 Beaymuii. IHAEKCH JOMUHUPOBAHUS U IPY-
JKEIOOHS YKa3bIBAlOT HA XOJIOAHOCTh B OTHOIICHHUSIX,
a TaKkKe JIOMUHUPOBAHWE, HEYMEHHE JOTOBAPHBATHCS.
YT0 yKa3bIBaET Ha BHIPAXKEHHBIN JIE€TCKO-POAUTEIIbCKUN
THIT MEKJIMYHOCTHBIX OTHOIIICHU, B OTJIMYUE OT BapH-
aHTa «B3POCIBIN—B3POCIBIi», KOTOPBII XapaKTepeH s
JU1 €3 KOMITBIOTEPHOM 3aBUCUMOCTH.

[IpencraBienne o cebe uaeaaTLHOM HE UMEET CBSI3U
C KOMIIBIOTEPHON 3aBUCUMOCTBIO, UTO, Ha HAIl B3IV,
OTpaXkaeT HAJIMYUE TIIYOMHHBIX PECYPCOB, aKTyasu3a-
LU KOTOPBIX MOXKET MEPEBECTU CHUCTEMY IMOBEACHUS
Ha Ka4eCTBEHHO APYrod YpOBEHb 0e3 HCITOIb30BAHHUS
KOMITBIOTEPHBIX CPEICTB.

O0pa3 cebs 3a KOMIBIOTEPOM TPH BBIPAKCHHOMH
3aBUCHMOCTH OTJIWYAeTCS OTPHIATENbHONW Koppe-
aAnuen ¢ apyxkenrodoueMm. Buammo, HECTIOCOOHOCTH
CTPOUTH U TMOAJEPKUBATH TEIUIBIE IPYKECKHE pa3-
BUBAOIIME OTHOLICHUS yCYryOjsieTcs OTCYyTCTBHEM
oOLIeHHs ¢ pealbHBIMM JIIOAbMHU. UTO 03HadaeT OT-
CyTCTBHE HABBIKOB YAOBIETBOPEHUS COIMATIBHBIX
norpedbHocTeil. Jlpyrue g BOCIPUHUMAIOTCS Kak
O00BEKTBI ISl MaHUMIYJIALMHA, OTHOLICHHS MO THILY
S—Ono. Kak xoMObpl0Tep UCHONB3YETCS A1 yAOBIET-
BOPEHHUS CBOUX HYXJ, TAK)K€ M ApPyrue JIOIU BOC-
NPUHUMAIOTCSI, KAK OOBEKTHI. A 3HAUUT, MEXaHU3MBI
COLIMAJILHOTO OMOCPEIOBAaHUS BBICIINX MICUXUYECKUX
(GyHKOMI He aKTyalu3UpYIOTCs, MOJIb30BaTeib Ha-
XOINUTCS B COCTOSIHUM KOH(POHTAIIMH, YTO HE I103BO-
JISI€T WCIIONB30BaTh CHHEPTeTHYECKHE Pa3BUBAIOIINE
CTpaTeruu MOBeJICHHUS.

WnTepecHO 3aMEeTHTh, YTO 3aBHCHUMBIC CUHTAIOT
cBoe Sl-maszamm ONM3KHMX TakXke He APYKETIOOHBIM,
arpecCUBHBIM,  IONO3PUTEIBHBIM,  MOAYUHIEMBIM.
Uro ykaspiBaeT Ha (pyCTpUpOBaHHBIC TOTPEOHOCTH
U CIIOKHOCTH B MEXIJIUMYHOCTHBIX OTHOILICHHUSX CO CBO-
UM COLHMANbHBIM OKpyXeHueM. [lo-Buammomy, KOH-
(poHTALMOHHOE MOBEICHHUE 32 KOMIIBIOTEPOM SIBJISICT-
csi cBOe0Opa3HBIM OTPEarupoOBaHUEM HAINpPSKEHHOCTH
B OTHOLICHUSIX CO CBOMMH OJM3KHMHU.

[lepexoass k 0OCYXICHHIO TOAXONOB K Teparuu
JMIl C KOMIIBIOTEPHOH 3aBHCHUMOCTBIO, IIeJIecoo0pas-
HO BCIIOMHUTb KOHLEMLHUIO IICHUXOJIOTHYECKOTO 310-
POBbBSI/aHTHHAPKOTUYECKOH YCTOHYMBOCTH, MPEJIO-
xeHHyto A.JI. Karkossim B 2001 roxy. CornacHo 3Toit
KOHIIEIIIIUH, MICUXOJOTHYECKOE 3/I0POBbE — ATO CIIO-
cOOHOCTH K 2PPEeKTHBHON caMOOpTraHu3alnu, odecre-
YHMBAIOLIAs YCTOWYMBOCTh M AJCKBATHYIO aJalTAaLlUI0
YyeJI0BeKa B U3MEHUMBOW arpeccuBHOU cpene. Torna xe
B pe3ylbTaTe MHOTOYPOBHEBOTO HCCIICAOBAHUS ObUIN
BBISIBJICHBI OCHOBHBIC MapaMeTpbl MCHUXOIOTUYECKOrO
310pOBbsI — JIMYHOCTHBIE CBOWCTBA, BEICOKUI YPOBEHb
pPa3BUTHSL KOTOPBIX OOECTEYNBAET YCTOWYHBOCTH HH-
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JIUBUJIa B arPECCUBHOMN Ccpejie, B TOM YHCIIE, yCTONUH-
BOCTh K CPbIBaM H ITOBTOPHOMY BOBJICUEHHIO B 3aBHUCH-
MocTh [3]. K HuM oTHOCATCS:

* TIOJIHOIEHHOE 3aBEPIICHNUE TUIHOCTHON UACHTU (-
Kalluy;

* HAJIWYUE TIO3UTHUBHOTO
JKU3HEHHOTO CIICHAPHS,;

*  copMUPOBAHHOCTH HABBIKOB CBOOOTHOTO M OTBET-
CTBEHHOT'0O BHIOODA;

* c(hOpMUPOBAHHOCTh BHYTPEHHETO JIOKyCa KOHTPO-
Tst;

* HaIWYHE TICHXOJIOTUYECKHUX PECypcoB, HEOOXOIH-
MBIX JId pajru3allii ITO3UTHUBHOIO XHW3HCHHOI'O
CIICHAPHSI;

* HaJIW4YUe  aJ[eKBaTHOH  WH(POPMUPOBAHHOCTH
00 areHTax, arpecCHMBHBIX H JI€CTPYKTHBHBIX
M0 OTHOIICHWIO K OCHOBHBIM >KH3HEHHBIM CII€HA-
pusim [2, 4].

C y4eToM MpEeICTaBICHHOTO paHee ICHXOJIOTHYC-
CKOT'O ITOPTPETa KOMITBIOTEPHBIX aJITUKTOB, CTAHOBHUTCS
OYEBHUJIHO, UTO MEePEUNCICHHBIE JMYHOCTHBIE CBONCTBA
W HaBBIKHM Y 3THUX JIMI] HAXOAATCA B KpaﬁHe HU3KOH cTe-
MICHW CBOETO Pa3BHUTHUS, & CIIEAOBATEILHO, HYKAAIOTCS
B IpopabOTKe U «CKOPOCTHOMY» Pa3BUTHH B IPOIIECCE
TICUXOTEPAITHH.

JpyriMu MUIIEHSIMH TICUXOTEpAiH 3aBUCHUMBIX
OT UHTCPHETA TAKKEC ABJIAIOTCH:
¢ MOTUBallMOHHAas C(bepa 3aBUCUMBbBIX JIUII U YJICHOB

HX CEMEH;

* TIATOJNIOTMYECKOE BJCUCHWE K KOMITBIOTEpY (Kak
IIaBHAs XapaKTEpHUCTHKA OOIIEro CHHApPOMA 3aBH-
CUMOCTH);

* COIYTCTBYIOIIME TICHXOMATOJIOTHYSCKUE CUHIPO-
MBI — PacCcTpPOWCTBA CHA, aCTeHHsS, TPEBOTa, Je-
MIPECCHS;

*  IMaTOJOTUYECKHUIA TMIHOCTHBIN cTaryc (mo 0. B. Ba-
JICHTHKY), C HauboJiee YacTO HAOJIIOIAFOIIUMUCS
paccTpoiicTBaMu JTMYHOCTA — PaJiiKajaMH SMOIIH-
OHAJILHOW HEYCTOWYMBOCTHU, TPEBOXKHOCTH, ITHKIIO-
TUMHOCTH U IPYTHMU;

* CTaryc pOACTBEHHO-CEMEHHBIX OTHOIIECHUH [5].
OI[HI/IM M3 BAXHBIX 3aJIOTOB YCIICIIHOI'O JICHCHUS

3aBUCHMBIX OT KOMIIBEOTEpA SIBISICTCSI IPHUBICUYCHUE

YJIEHOB UX CEMEH K yYacTUIO B CEMEMHOHN Icuxorepa-

MUU W PeadMINTAIIMOHHBIX MEPONPUATHSAX. Y UUTHI-

BaA I[I/IC(i)}/HKHI/IOHaHBHBIe CO3aBHCHUMbBIC OTHOIICHUA

MEX]ly KOMITBIOTEPHBIM aJTMKTOM U €r0 POACTBEHHU-

KaMH, KOTOpbIE, CaMH TOTO HE OCO3HaBasi, MOJIEPKH-

BaIOT 3aBUCHMOCTB, HEOOXOAMMO HE TIPOCTO OOBSICHUTH

UM HENPUEMJIEMOCTh MPEXHUX CTPATErHil NOBEIEHUS

B CEMbE, HO U CPOPMUPOBATH U 3aKPEIIUTH HOBBIC, KOH-

CTPYKTHBHBIC MOBEJICHYCCKUE CTPATETHH, HAlpaBIICH-

HBbIE Ha COTPYJHHYECTBO MEXY BCEMH yYaCTHHUKAMH

CEMENMHOI CUCTEMBI.

(MIEeHTU(PUKAIIMOHHOTO)

C uenbo MpohMITAKTHKH PACIIPOCTPAHEHU S KOMITHIO-
TEPHOW 3aBUCHUMOCTH CpeIr Hamboyee yI3BUMBIX CJIO-
€B HaceNeHUsI — JIeTeH U MOAPOCTKOB, HA HAIIl B3I,
HEO0OXOIMMO YCUIUSIMU Bpadeil ICUXOTEPareBTOB, HAP-
KOJIOTOB M KJIMHUYECKUX IICHUXOJIOTOB OpPraHU30BaTh
o0si3aTennbHOe 00ydeHHE MIKOJIBHBIX MCHUXOJIOTOB TeX-
HOJIOTHSIM DKCITPECC-TNArHOCTUKH aITUKTOB U BBISIBIIC-
HUIO TPYIIN PUCKA HAa YPOBHE IIKOJ U JPYTUX YICOHBIX
3aBeneHuid. [locine OOy4eHHs HIKOIBHBIC TCHUXOJIOTH
CMOTYT TPOBOJUTH aJPECHBIE TPYNIOBEIe MpoduIak-
THYECKUE TPEHUHTH, HaIpaBJICHHBIE Ha (DopMHpOBa-
HUE BBICOKUX YPOBHEH IICHXOJIOTHYECKOTO 3O0POBbS
C CaMbIMHU YSI3BUMBIMHU IO IIKaJ€ aAIUKINH JETbMHU
U NOAPOCTKaMU. A TakKe MPOBOAUTH TPEHUHTHU C UX
poauTensiMu, 00ydasi UX MMOCTPOSHUIO IOBEPUTEIHBIX,
TEIUIbIX CHUHEPreTUYECKUX B3aMMOOTHOILIEHUM C JI€Th-
MH. MBI HageeMcsl, MOAOOHBIA KOMIUIEKCHBIH ITOIXO/
Mo3BOJUT 3(P(PEKTUBHO TPOTHBOACHCTBOBATH PACIIPO-
CTPAHEHUIO KOMITbIOTEPHON 3aBUCUMOCTU CPEIU MOJIO-
JIeKH 1 OBICTPO JacT 0OHAIEKUBAIOIINE PE3YIIBTATHI.
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INTERNET ADDICTION: CAUSES, FORMATION
MECHANISMS, DIAGNOSIS, TREATMENT AND
PREVENTION APPROACHES

Titova V. V., Katkov A. L., Chugunov D.N.

® Resume. The article examines the main causes and mecha-
nisms of Internet and video game addiction providing a detailed
description of the characteristics of social groups most vulner-
able to addiction, as well as the clinical and psychopathological
symptoms allowing for the verification of computer addiction.
Special attention is paid to the methods for the rapid psycho-
logical diagnosis of computer addiction as well as to identifying
predisposition through the use of large-scale testing of young
people. The Internet for computer addicts is practically a perfect
way to quickly fill almost any unfulfilled needs, including the
need for security, respect, love, recognition, and self-actualiza-
tion. This explains the fact that the social groups most vulner-
able to Internet addiction are adolescents, among which the

prevalence of Internet addicts in some regions is estimated to
be up to 38%, studies report. We conducted a survey of humani-
ties and non-humanities students in St.Petersburg. The total
sample size was 120 people, of whom 60 persons were hu-
manities students and 60 people, students at technical universi-
ties. On average, the subjects were aged 22 to 23. 100 % of the
subjects had a computer and free internet access. The article
details the results of the study and analyzed. The key element
of this paper is a model for computer addiction psychotherapy
based on the concept of achieving high levels of psychological
health, developing an ability to avoid using drugs, as well as
the model for preventing Internet addiction among risk groups.

¢ Key words: computer addiction; Internet addiction; game ad-
diction; symptoms; rapid diagnosis; tests; therapy; prevention;
mental health; drug avoidance.
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MEOUUMNHCKUE SNTIEKTPOHHbIE PECYPCbl HA MPAKTUYECKUX 3AHATUAX

Nno AHATOMUU YEJIOBEKA
© M.J1. HukoHopoBa, H.P. KapenuHa

6QY BIMO «CaHkT-MeTepbyprckuit rocyaapCTBEHHbIA NeANATPUYECKMI MEAULMHCKMIA yHUBEpCUTET» MUH3apaBa Poccum

Pestome. [1ng pelueHns HOBbIX 33434 B COBPEMEHHbIX YCIOBUSX HEOOXOAMMO ObiTb FOTOBLIM K HEnpepbiBHOMY 06pa3oBaHmio,
MOCTOSHHOMY COBEpLUEHCTBOBAHMIO, NepeobyyeHnto U caMoobyyeHuto, NpodeccuoHanbHoM MoBUNbHOCTU. AKTyanbHOCTb MAEN,
COLEPXALLMXCS B CTaTbe, 3aK/HOYAETCS BO BHEAPEHME HOBbIX 06pa30BaTeNbHbIX TEXHOMOMMIA U aKTUBHbIX METOL0B 0Oy4YeHMs Ha
Kadenpe aHaToMUK Yenoseka. BupTyanbHble cpenctsa obyyeHus No3BonsoT 406aBUTL B MPAKTUHECKME 3aHATUS, BKOYAKOLLME
aHaToMMyeckoe npenapupoBaHue, WMPOKME BO3MOXHOCTU KOMIbIOTEPHbIX TEXHOMOMMIA U ONTUMU3UPOBATL y4ebHbIN npoLecc,
crnocobetByoT Gonee yrnybneHHOMy M3yveHuto aHaToMuu. [lpuknagHble MporpamMMbl peKOMEHAYeTCs WMCMonb30BaTb A/
CaMOCTOATe/IbHOM paboTbl CTYAEHTOB MO M3YYEHWIO pa3AenoB MOP(PONOrMyeckoi M MYHKLMOHANbHOW aHaTOMMK YenoBeka;
CaMOKOHTPONSI M KOppeKUMM YCBOEeHMsi y4ebHOro MaTepuana. [puBedeH OMbIT MCMoONb3oBaHWUs pecypca Primal Pictures
B MEAMLMHCKMX YHUBEpCHUTETaX. B cTaTbe onncaHa peanbHasi BO3MOXHOCTb NPOBEAEHNS UHTErPUPOBAHHbIX 3aHATUI MO aHATOMUK
1 nHdopmatunke. C Toukn 3peHns OokuHa P.P., npu obyyennn nHpopmatuke uenecoobpasHo npeobpasoBaThb CyLLECTBYOLLME
MeToabl, HOPMbI U CPeAcTBa 0OYYeHUS B OTKPbITble cMCTeMbl 0ByyeHus. [IpuMeHeHe MHOFOYPOBHEBOW MepapXiu Ha OCHOBE
TEOpUM OTKPbITbIX CUCTEM MNpPU YCIOBUM afanTaLmm ee K Nefarorvke nNo3BoAUT pa3BuMBaTb METOAMKM 0bydeHns MHdOpMaTHKe, Ha
0CHOBE KOTOPbIX BO3MOXXHO NOCTPOEHME Pa3/IMUHbIX MoAenel 06y4eHns 1 onTMMU3MpOoBaTb y4ebHbI npouecc. ObyyeHne n paboTa

B TaKUX CUCTEMAX 6y,£l,€T CnocobCcTBOBATb CTAHOBIEHMIO MacTepcTBa U pa3BUTUIO I'IpOdJeCCVIOHaﬂbeIVI KOMMNETEHTHOCTU.

KntoueBble cnoBa: BUpTyanbHble CpeacTsa 0byyeHus; aneKTpoHHas bubnuoteka; Primal Pictures.

B coorBerctBun ¢ «KoHrenuen pa3BuTus 31pa-
BooxpaHenus Poccuiickoit deneparpn 10 2020 rogay!
OTIpeZIeIEHbl TIPUOPHUTETHBIE HAIPABICHUS Pa3BUTHS
podeCcCHOHANIBHOIO 00pa3oBaHus: GOPMHUPOBAHUE TIPO-
(heCCHOHAITBHBIX KOMITCTCHIIMH U JIMYHOCTHBIX Ka4eCTB,
KOTOPBIE HEOOXOIMMBI JUTSI PEIIICHUSI HOBBIX 3371ad B YCIIO-
BUSIX pe(hOPMUPOBAHHOTO 31paBOOXpaHeHws. KimroueBpiMu
KOMITETEHIIHSMHE JOJDKHBI CTaTh TOTOBHOCTH K HEMPEPHIB-
HOMY 00pa30BaHUIO, IIOCTOSTHHOMY COBEPIIICHCTBOBAHHIO,
MepeoOyUYeHUI0O U CaMOOOyYeHHI0, TPO(EeCCHOHABLHOM
mobwisHOCTH. PI'OC BIIO 1o HampaBaeHHIO MOATOTOB-
Kk Oyaymmx Bpadel oOecrieunBaeT BHEIPEHHE HOBBIX
00pa3oBaTeNbHBIX TEXHOJOTMHA M METOAOB B y4YEOHBIH
IPOLIECC, CIIOCOOCTBYFONIMX (DOPMUPOBAHUIO U PA3BUTHIO
OOIIEKYJABTYPHBIX M MPOECCHOHATIBHBIX KOMIICTCHIIUH.
Hcnonp30BaHNE aKTUBHBIX METOJOB OOy4EHHs C TIpHMe-
HEHHEM KOMITBIOTEPHBIX CPEACTB Ha Kadenpe aHaTOMUH
yesnoBeka CaHKT-IleTepOyprckoro rocyjapcTBEHHOTO I1e-
JUATPUIECKOTO MEIUIIMHCKOTO YHUBEPCUTETA OCYIIECT-
Bisiercst ¢ 2003 roga. Ha mpakTuyeckux 3aHsATHUSX CTYy/ICH-
THI 3HAKOMSTCS CO CHEIHAIIM3UPOBAHHBIM O0YJarOIIM
W HAyIHBIM MporpaMMHbIM obecrieucHreM «VOXEL
MAN: 3D Navigator», co3nanHabiM B HCTHTYTE Meau-

! ®enepanpupiii cipaBodnuk. Tom 12. Yacts 1-9.pdf. doctymen mo
http://federalbook.ru/files/FSZ/soderghanie/Tom%2012/1-9.pdf (nara 006-
pamenns 30.03.2014)

uuHCcKod uHGpopMmarukn  (Iepmanust). KommbrorepHbie

MOJIETA TIPENICTABISIIOT COOON OOBEMHYIO TPEXMEPHYIO

PEKOHCTPYKITHIO (BOKCEITLHOE MPEICTABICHUE) aHATOMH-

YEeCKUX OOBEKTOB M CTPYKTYp MaTeMaTHYeCKHUMH METO-

JIaMH, TIO3BOJISIIOT CO3/IaTh Y CTYJICHTOB CUCTEMaTH4eCKOe

MpeJiCTaBIeHNE O CTPOCHUH OpPraHu3Ma YeI0BeKa 3a CUeT

TOYHOTO W HADIHOTO TIPEICTAaBIICHUS aHATOMUYECKOM

nHpopMmaun. Beck MaTepral cormpoBOyKIaeTcsi pEeHTT€HO-

rpaMMamy, J00aBlieHa MEXIyHApOIHas aHaTOMHYECKast

TepMUHONIOTHS. [IpuKIIagHble TPOrpaMMbl HUCHONIB3YIO-

TCsl B yueOHOM TIpoliecce Uil CAMOCTOSATEIbHON PadoThI

CTYIEHTOB TI0 HW3YYEHHIO Pa3lesioB MOpP(OIOTHIECKOM

1 (QYHKIMOHAIHLHOW aHATOMHUH YeJIOBEKa; CAMOKOHTPOJIS

Y KOPPEKIMH YCBOCHHS y4eOHOro MaTepuara.

B KOMIIBIOTEPHOM KJ1acce yCTaHOBJICHBI CIIEAYIOIINE

nporpammsli [3].

* VOXEL-MAN 3D-Navigator: Brain and Skull. Ma-
Tepuall PeJICTaBIlIeH B BUE pa3aenos: Moar, Ueper,
ApTepuu U BEHBI; JaHO OO0Iee BUPTyalbHOE Mpe-
CTaBJICHUE TOJIOBBI.

* VOXEL-MAN 3D-Navigator: Inner Organs. Anaro-
MUs1, pEHTTEHOAHATOMHUS M KOMITBIOTEpHAsI TOMOTpa-
(ust — OCHOBHBIE Pa3/eIbl IPOTPAMMBI.

* VOXEL-MAN 3D-Navigator: Upper Limb. B rnas-
HOM MEHIO TPOTPAMMBbI BBIJEIECHBI  Pa3ZICIIbI:
Pyka u Kucth, uX peHTreHoaHATOMHMS.
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C 2010 roga B yueOHOM Tpolecce BIEPBbIE CTAIN
MCIIONB30BAThCS 3JIEMEHTBI JUCTAHIIMOHHOTO O0y4eHHS,
©XEToHO Kadeapa MOAKIIOUAETCS K JIEKTPOHHOMY at-
nacy aHaroMuu yenoBeka «Primal Pictures Premier» [11].
AHaTOMUYECKUH MOPTaj SBIACTCS LEHHBIM JIOTIONHE-
HHUEM K TPaIULHOHHBIM MeTogaM o0yuenus. [Ipencras-
nenne tena B Primal Pictures siBnsieTcst yHUKaJIbHBIM,
HOCKOJIbKY €r0 TOYHOCTb U AETalN3alysl IPOUCXOAUT
OT MOMJIMHHBIX JaHHBIX MEJUIMHCKOTO CKAHUPOBAHUS,
KOTOpbIe OBbUIM MHTEPIPETHPOBAHBI KOMAHIOW aHATo-
MOB, a 3aTe€M IIePEBEACHBI B TPEXMEPHbIE N300paXKEeHUS
AKCIIEPTHOM TPYIION CHENUAIMCTOB MO KOMIIbIOTEP-
Hoii rpaduke. [lepBoHavanbHO ObLT pa3paboTaH 1Bl
PSA BU3yaJbHBIX aHATOMHUYECKHUX OOBEKTOB, KOTOpHIC
3aTeM HCIIOJB3YIOTCS B TPEXMEPHBIX aHUMaLUsX, MO-
3BOJIIIOLIMX AEMOHCTPUPOBATH (DYHKIIMHY OMOMEXaHUKN
U Xupyprudeckux npouenyp. OCHOBHbIE TPEXMEPHBIE
aHATOMHUYECKUE OOBEKTHI JIOTONHIIOTCS KIMHUYECKAM
BUJICO M TEKCTOM, HAITUCAHHBIM BEIYIIMMU MEIUIIMH-
CKUMH crneuyanuctamu mupa. Crenuain3upoBaHHOE
NPUKJIaIHOE HPOrpaMMHOE OOECIeUYeHHE I103BOJISIET
oTo0OpakaTh 10 24 cI0€B aHATOMUYECKUX CTPYKTYP IS
yDIyOJICHHBIX aHATOMHYECKHMX HccieqoBanuii. Bech
MHTEPAaKTUBHBIN pecypc cocTouT u3 Oosee 20 yueOHbIX
Y METOIMYECKHUX MOAYJEH, OXBaThIBAIOLUINX OCHOBHBIE
o0JsiacTy aHaTOMHHM 4eJioBeka. Bece Momynu pasaensor-
Csl HA OCHOBHBIE U crienuanu3upoBanneie. [lepedncinm
OCHOBHBIE MOJYJIH:

*  Cucmemamuuecxas anamomus (Systemic Ana-
tomy) — BKJIIOYAET OTJENIbHBIC CHCTEMbI OPTaHU3Ma
[5,4].

o @yuxyuonarvnas anamomus (Functional Ana-
tomy) — oTroOpaxxaeT OMOMEXaHUKY JBIKCHHN de-
JIOBEKa, MYJIBTUIUIMKALIMOHHbIC KIIHUIBl WIITIOCTPH-
PYIOT MBIIIIEYHYIO AesitenbHocTh B popmare 3D [2].

*  Pecuonanvnas anamomusi (Regional Anatomy) —
COACPKUT MYNBTHIUIMKAIMOHHBIE KITUIIBI, CIAMIbI,
PEHTICHOIPAMMBI, BHJCOKJIMIIBI B COOTBETCTBHHU
C YacTsIMH TeJa YeI0BeKa.

*  Anamomus eonosvl u weu 6 cmomamonocuu (3D Real-
time Dentistry) — Briouaet 6onee 100 Tpexmep-
HBIX M300paKeHHH TOJIOBBI, IIEH, JIMLA, TIOJIOCTH PTa
U HOCa, 3yOOUYENIOCTHOM CHCTEMBI, OTAENbHBIX 3Y-
00B B dpopmare 3D u momepeuHoM pa3pese, HEPBOB,
TOpTaHH, TIIOTKH, Ma3yX, I7a3a, TOJIOBHOTO MO3Ta.

*  Unmepaxmuenas anamomusi (Primal Interactive
Human) — coueraer B cebe 4eTKuH, MOAPOOHBII
aTac aHaTOMHUM YEJIOBEKAa ¢ BO3MOXKHOCTBIO B3aM-
MOZEHCTBHS B PEXKHUME PEaJIbHOTO BPEMEHHU C MOJIe-
JIBI0 BEIOPAHHOM aHATOMUYECKOM CTPYKTYPHI B TPEX-
MEpPHOM TIPOCTPAHCTBE B COOTBETCTBHH C TPAHIMHU
KyOa. KommbrorepHas MoJenb BpamaeTrcs BO BCEX
IUIOCKOCTSIX, IO3BOJISIET YBEJIMUMBATh BHIOPAHHBIN
AQHATOMHUUYECKUIl OOBEKT, KOHCTPYHPOBaTh MHIUBU-

IyaJIbHYI0 aHATOMHUYECKYIO CTPYKTYpY, IPOCMaTpu-
BaTb PEHTTCHOTPAMMBI, 100aBJISITh U BBIYUTATh aHA-
TOMHUYECKHUE CIIOH.

o CpasHenue 0151 neduampog: mpexmepuvie Mooeu
20110661 U uieu 63pocnoeo u noopocmra (3D Head:
Pediatric Comparisons) — oToOpakaeT OCHOBHEIE
PazINIHs MEX/Ty CTPOSHHEM Y B3POCIIOTO, TIOIPOCT-
Ka 1 peOeHKa (BKJIIOUYEHBI TOPTaHb, [IOTKA U S3bIK).

* Paouonoeuss epyomorl Kiemku U mMyroSuwa
(Radiology: Thorax, Trunk) — comepXuT ThICSYH
M300paKEHUH TPYIHOHN KICTKH, OPIOITHON ITOJIOCTH
W Ta3a, MO3BOJSIOIIMX WHTEPIPETUPOBATH aHATO-
MHUYECKHE TONEepeyHbIe pa3pesbl, KOMITBIOTEPHYIO
1 MarHUTHO-PE30HAHCHYIO TOMOTpaduu.

*  Xupypeus (Surgery) — OIUCBIBACT XUPYPIUUECCKHE
IIPOLEYPbI U IOCT-XUPYPIrUUECKYIO PEaOMIUTALIUIO
(Xupyprust KolieHa, OMBIIIIEYHON 00JIacTH, CTOTIBI;
OCHOBBI apTPOTIACTUKU KOJIEHHOTO M Ta300eApeH-
HOTO CyCTaBa).

* [onosa: ocnoswl netipoanamomuu 6 gopmame 3D
(3D Head: basic Neuroanatomy) — mpencTaBiseT
TpeXMEepHbIe U300paKEeHUsI TOJIOBBI, IIIeH, JINIA, yXa
W Tpuwieramomux o0nacteil Tena B KOHTEKCTE Heii-
pOaHaTOMUH.

*  Cnopmusnvie mpasmot (Sports Injuries Series) —
OCBEIIAET Yallle BCEr0 BCTPEUAIONIHECs TPABMBI KO-
JIeHa, CTOIIBI, MJIeYa.

K cneunann3upoBaHHBIM MOAYJSIM OTHOCSTCSI:

*  Axynynkmypa (Acupuncture) — TpexXMepHBIE MO-
nenn 88 HanboJIee YacTo MPUMEHIEMBIX TOUSK aKy-
MYHKTYPBI U CIIOCO0 MX UTTIOYKaJIbIBAHUSL.

*  @acyuanvrasn cucmema (Anatomy Trains — Second
Edition) — myckymarypa B TpexmepHoM (opma-
Te. YHUKalbHas Kapra MbIIIEYHO-(hacuagbHbIX
nenei, mpeacTapisiomas xoa (GacuuagbHBIX JIEHT
1 MBIIIEYHO-(pacuaIbHBIX MEPUIHaH.

* Tepanus pyxu (Hand Therapy) — monenu pyku
U Opeariedbs, WHPOpMaLMs O TeparneBTHYECKUX
IIPOLIENYPAX, HATOIOTUAX, @ TAKKE BUACOKIIUIIBL.

*  Xuponpaxmuxa (3D Anatomy for Chiropractic) —
aHaTOMHsI TO3BOHOYHMKA M XHMPOIMPAKTHUECKOE
oOcliefoBaHue, AOTOJHUTEIBHO BKIIIOYACT MH(OP-
MalMio MO AMArHOCTHUKE, JICYCHUIO, MaHYaJbHbIM
MIPOIIeypaM M KOPPEKTHPOBKE.

o [lunamec (Pilates) — BKJIFOYaCT KOCTHYFO, MbIIIICY-
HYIO M JBIXaTeJIbHYIO0 CUCTEMBI, KPOME TOT0, BKIIIO-
YEeHbl AHATOMHYECKUE CTPYKTYPHl, Y4YacCTBYIOIINE
B YNPaKHEHUSIX.

Joctyn K OTHENBHBIM MOIYJISIM IO3BOJISIET H3Y-
4aTh KOHKpETHbIE 00NacTu Teina, NpodeccHoHanbHOe
(YHKIMOHMPOBAaHUE WM MEIUIMHCKUAE OCOOCHHOCTH.
KomnbrorepHble MOJENN BU3YaJIN3aLHMH MEANLMHCKON
nHGOPMALMM TOYHO WLIFOCTPUPYIOT aHATOMHUYECKHE
GbyHKIMH, OMOMEXaHUKY U JIBIDKEHHE, & TaKXkKe CIIOCO-

& [NEANATP

TOMV Ne4 2014

ISSN 2079-7850



142

METOOWKU NMPENOLABAHNS

OBl JICUCHHSI U XUPYPrUYECKue onepaiuu. B pesynbra-
Te, 10 MaTepuaiaM aHATOMHYECKOTO TopTalia, MOYKHO
BBIICTUTH WH(OPMAIIMOHHBIE ¥ KOMITBIOTEPHBIE TEXHO-
JIOTUU, KOTOPBIE MTOMOTYT PACIIUPHUTH TPATUITHOHHEIE
CrocoObl O0yYeHHUsI aHATOMHUH YeJIOBeKa Ha MpaKTHYe-
CKHX 3aHATHSX M BO BPEMsI CAMOCTOSTEIILHOU PabOThI
cTyneHToB. JlocTynm K aHAaTOMHYECKOMY TIOpTally Tpe-
IOCTAaBJISIETCS uepe3 ceTh VHTepHeT B pekume online
o IP-agpecy KOMIBIOTEPOB.

[To or3pIBaM monb30BaTencii aHATOMUYECKOTO MOP-
Taja MOKHO COCTaBHUTh KPaTKH 0030p MCIIOIb30BaHUS
pecypca. Tak, B MEAUIIMHCKOM yHUBepcuTeTe I. bpu-
cronb (BemukoOpuTaHus) aHATOMHIO U3yYalOT B Tede-
HUE TEPBBIX NBYX JIeT MOATOTOBKUA. CTYAEHTHI 3aHU-
MAIOTCsl B MaJIbIX TPYIIIaxX, 003aTeIbHO MTPOBEPSIFOTCS
MpaKTHYeCKre HaBbIKH. Ha Bcex 3aHATHAX JEeMOHCTPH-
pYyIOTCSl KOMIIbIoTepHBIe Momenu Primal Pictures, mis
9TOTO OBLT BBENCH KypC KOMITBIOTEPHOTO OOyYeHUS
AHATOMUU YETIOBEKAa, KOTOPBIA SIBISCTCS TOMOJHEHU-
€M K TPaJHIMOHHBIM MeTonaM oOydeHus. CTyaeHTam
PEKOMEHTyeTCs HCITONB30BaTh KOMITBIOTEPHBIE MOIEITH
aHATOMHUYECKOTO TopTaja JUId UCCIIe0BaTeIhCKOM pa-
0oThl. Hampumep, CTYJICHTBI CO3/1aI0T MHTEPAKTUBHBIC
ANIEKTPOHHBIC YYSOHUKH I10 TEME 3aHSTHUS HA OCHOBAaHUH
MaTepHalioB aHaTOMUYecKoro rmopraia Primal Pictures.
Jnst co3manus SNeKTPOHHOTO YIeOHMKA MCTIONIB3YIOTCS
TEKCTOBBIC OJIOKH U BEKTOPHBIE H300PasKeHUST KOMITHIO-
TEePHBIX MOJeNel aHaToMuueckoro noprana. [Ipenona-
BaTeIN OIICHUBAOT 3TH pabOThl U HOMUHHPYIOT Ha TIpe-
Mmuto bprcronbpckoro Yaueepcurera « M HHOBaImonHOE
ANIEKTpOHHOE 00yueHney. KauecTBeHHO CO3MaHHbIH MH-
TEPaKTUBHBIA JJIEKTPOHHBIH YY4EeOHWK TONIy4YaeT IMpH-
3HaHHUE, KaK OT CBOMX CBEPCTHUKOB, TaK U OT MPEnoja-
Bateneil. B manpHenIeM, morydeHHbIe 3HAHHS, YMEHHS
Y OIBIT OYEHb TIOMOTAIOT CTY/ICHTaM B M3yYEHUH KIIU-
Hudecknx aucturuiH. [IpenmogaBarenn KoponeBckoro
KoJUIemKa Xupypros (BenukoOpuTanus) cuuTaroT, 4To
HEOOXOMMO IEPECTPOUTh BCE yUECOHO-METOIUYCCKHE
KOMIUJIEKCHI TIOATOTOBKH XUPYProB M J100aBUTH Mare-
pHaNBl IO TIPUMEHEHUIO KOMITBIOTEPHBIX W WH(pOpMa-
[IHOHHBIX TEXHOJIOTHH.

[TonkmroueHue K aHATOMUYECKOMY MOPTaIy MO3BO-
JISIET PEIINTh HECKOJBKO 3a71a4: BO-TIEPBBIX, TOBBICUTH
ypOBeHb 3HaHWH. JlJI 3TOTO UCMONB3YIOT TPEXMEPHBIE
n3o00pakenus Primal Pictures coBMecTHO ¢ AMAarHOCTH-
YECKUMH, TAKUMH KaK PEHTTeHOrpaMma, H300paKeHHs
MarHUTO-PE30HAHCHON TOMOTPa(UU U KOMIBIOTEPHOM
ToMorpadun. KoMmbroTepHbIe MOAEIH TOMOTAOT B TI0-
HAMaHWW (YHKITMOHAIEHON aHAaTOMHH, 00CYKIAroTCs
Ha CEMUHapax W B TPyMIax, IOMOTAIOT B OObSICHCHUH
HOBoro marepuaina Ha Jyekuusax (I'extop Jlonec, MD,
Ixedpdepcon Memumunckuit Komnemk, Dunanens-
¢wust). Bo-BTOpBIX, /IS TOBBIIIEHUS! YPOBHSA OCTaTO4Y-
HbIX 3HaHUM 10 aHatoMuu uyenoseka. Ilocie craun

9K3aMEHa 10 AaHATOMUH YEJIOBEeKa BCErJja MOKHO JIETKO
MOAIEP>)KUBATh ONPEEIEHHbIA YPOBEHb 3HAHUNM U Ha-
BBIKOB 10 JIMCITUTLITHE.

B HacTosimee Bpemsi K pecypcy MOAKIIOYEHBI:
CeBepo-3anagHplii rOCyIapCTBEHHBIM MEIULUHCKUI
yHuBepcuteT uM. 1. . MeunukoBa, bamkupckuii me-
TUIMHCKHMN  yHUBepcuTeT, CeBepo-Bocrounsrii de-
nepanbHeiii yHuBepcuteT uM. M.K. AmoccoBa, Cu-
Oupckuii MeOUUMHCKUKA yHuBepcuteT (. Tomck).
Amnarommueckuid atinac Primal Pictures Obu1 ymoctoeH
[Ipemun Koponesl BenmmkoOpuTaHnn B HOMHHAIHH
«MunoBanmmonHoe npeanpusatue 2012 roga» 3a camoe
MOJTHOE ¥ MEMLIMHCKH TOYHOE BOCIIPOU3BEICHHE NHTE-
paxTtuBHOI 3D-Monenu anatomun denoBeka. «Mbl TiTy-
6oko mpuzHarensHbl Ee BenmuuectBy Koponese Enuza-
BETE 3a OKA3aHHYIO Y€CTh U OIEHKY Harmmx 20-TeTHHX
YCHJIUI TI0 CO3/IaHUIO M COBEPIIEHCTBOBAHUIO TOYHOM
C MEAWIMHCKON TOYKH 3peHus 3D-momenu anaroMuu
yenoBekay, ckazan Ilurep AuaH, reHepajibHBIM JU-
pekrop Primal Pictures. «Hamm 3D wu3o0paxeHus
AQHATOMUHU TIPEACTABISAIOT COOOW TEpPBBIN CEephE3HBIH
CIBUT B aHaTOMHYECKHX pecypcax € TOr0 MOMEHTa,
kak Besammii 3apucoBas TouHble BCKpbITHS 500 neT
Ha3aa. CerogHs Mbl MOXKEM MPEJOCTAaBUTh CTYACHTaM
1 MEAMLUHCKUM IPaKTHKaM COBEPIIECHHO HOBBIN CIIO-
co0 MPOCMOTpa, MO3BOJSIONIMNA TTOHUMAaTh U TPAKTH-
YEeCKH B3aUMOJIEHCTBOBATH C KaXKIBIM JIIEMEHTOM 4e-
JoBeueckoro tenay. Panee bpurtanckas MeanuuHckas
Acconuanus Harpaauia oauH u3 pasnenos 3D Arnaca
aHaToMuH H (u3uoioruu denoeka Primal Pictures —
Amnaromust 1 Gusunonorust Online — npeMuei B HOMH-
Hatmu «Jlyuymmii mudposoit Online pecypey. Ceromns
3D Amnac anatomun U ¢u3znonoruu 4emoeka Primal
Pictures ucrone3ytot 6oee yem 500 THICSY CTYAEHTOB
n 70000 mpenomaBateneit u3 6onee 700 yHuBepcure-
TOB Mupa [7].

[lenuarpuyeckoMy MEIUIMHCKOMY —YHHBEPCHUTETY
crana pocrymHa ouonmuoreka ClinicalKey (Elsevier), xo-
TOpas MPEAOCTaBISACT BO3MOXKHOCTH IIPEIOaBaTEIEM
W CTYJCHTAM TPOCMATPUBATH WIUTIOCTPALUH M3 KHHUT
1 )KypHAJIOB B pexknMe online, a Takxke 0To0paTh U Co-
XpaHHUTh B JUYHOM KabuHeTe. B nanpHeiimem, Bo3Mo-
KEH HKCIIOPT BBIOPAHHBIX MaTepUaIOB B IPOrpaMMy
npesenranmii MS Power Point co Bceit HeoOXoaumoit
oubnmuorpaduueckoir unpopmarnuei. s yao0cTBa
noJb30Bareiel OndIoTekn 1 Oosee ObICTPOro MoKCcKa
HeoOXoAMMOl MHPOPMAaIIH, TIepeueHb YYeOHUKOB U aT-
JIaCOB II0 aHATOMHHM YeJIOBEKA ObII BBIIEICH B OTAECIb-
HbIU O1or.? KHHUIM M3BECTHBIX aBTOPOB, TaKKE Kak Atlas
of Human Anatomy (Netter, Frank H.), Netter's Concise
Radiologic Anatomy (Weber, Edward C.), Netter's

% Clinical Key: Human anatomy / Textbooks & Atlases. 2013. mocrymn-
HO: http://testwdr.blogspot.ru/2013/06/human-anatomy-textbooks-atla-
ses.html (nara oopammenust 30.03.2014)
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Clinical Anatomy (Hansen, John T.), Atlas of Clinical
Gross Anatomy (Moses, Kenneth Prakash), Gray’s
Anatomy for Students (Drake, Richard L.), Gray's Basic
Anatomy (Drake, Richard L.), McMinn's Clinical Atlas
of Human Anatomy (Abrahams, Peter H.), Human
Anatomy: Color Atlas and Textbook (Gosling, J.A.),
McMinn's Color Atlas of Foot and Ankle Anatomy
(Logan, Bari M.), McMinn's Color Atlas of Head and
Neck Anatomy (Logan, Bari M.), CRASH COURSE:
Anatomy (Granger, Noelle A.), ctanu 10CTyITHBI C KOM-
IBIOTEPOB CETH YHUBEPCUTETA M JOMAIIHUX KOMIIBIO-
TEpOB, JUISI BXoJa B OMOIMOTEKY HEOOXOIUM JIMUHBII
JIOTHH ¥ MapOITh.

B anekrponHol 0nOnMoTeKe (IEKTPOHHBIE KHUTH
xypHaibl) Cankr-IleTepOyprckoro rocynapcTBeHHO-
ro NEIUaTPUYEeCKOI0 YHUBEPCHTETa BBUIOXKEHBI BCE
y4eOHO-METOAMUECKUE IMocoomst Kadenpsl aHATOMHUH
yesoBeKa. TeCTOBbIN KOMIIBIOTEPHBIM KOHTPOIb, KOTO-
phiii ocymiectBisiercst Ha kadenpe ¢ 2004 roxa, mom-
JepyKaH 3JEKTPOHHBIM MPEICTABICHUEM TECTOBBIX 3a-
JaHUH «AHATOMUS YEJIOBEKa B TECTax» MOA peJakuuei
Kapemunoit H.P. B pexume online cTygeHTbl MOTYT
MOATOTOBUTHCS K TECTHPOBAHHIO MO M3Y4aeMbIM KITIO-
YEeBbIM T€MaM MPAKTHYECKUX 3aHATHH U B KOMIIBIOTEP-
HOM KJIacCe MPOWTH KOHTPOJIbHOE TecTupoBanue. Jlis
0oJiee MOTHOTO TTOMCKA 3JEKTPOHHBIX U3IaHUN CIIeLyeT
BOCITOJIB30BAThCS CIEAYIOMUM anroputMom: 1) ycra-
HOBUTH Tof Bbiycka — 2012; 2) BbIOpaTh KIHOYEBOE
noJjie Mmoucka MHpopMauu — aBTop; 3) HaOparh (a-
MUJIHIO 3aBEAYIOIIEro Kadeapoid aHaTOMHUU 4YeoBe-
ka — Kapenuna Hatanps Padammosna. [locie Bemod-
HEHHUs ITOPUTMAa Ha DKpaHe MOHHTOPA MOSIBUTCS BEChH
nepeueHb padoOT aBTOpa B JJIEKTPOHHOM BHUJE, B TOM
YHce M BCE 3JICKTPOHHBIC HM3JIAaHMs TECTOBBIX 3aia-
Huil. OcTaeTcs TOJIBKO BHIOPATh HEOOXOIUMYIO CCHIIKY
Y TIepETH B BUPTYaJIbHbIN KAOWHET YTCHUsI. DIEKTPOH-
Hasi OubnroTeka [8] JocTyIHa ¢ THOBIX KOMIIBIOTEPOB
U IUIQHILETOB, JUI BXOJAa B OMOIMOTEKY HET HHUKAKHX
OTPaHUYCHUH.

B mapme mecaye 2014 2o0a na xadeape aHATOMUH
YeNoBeKa IPOXOJIHI CEMUHAp, Ha KOTOPOM MOCKOBCKast
¢dupma «XOITEP» npexacraBuia MOOWIBHBIN crielna-
JM3UPOBAHHBIN ANNapaTHO-NPOrPaMMHBIA  KOMILJIEKC.
Komrexc ObuT co3fmaH mocne aHanm3a 3apy0ekKHOTO
U POCCHHICKOTO OITbITA OpPTraHHU3alluy Mpolecca ooyde-
HUSI C HCIOJIb30BaHMEM D3JICKTPOHHBIX 00pa3oBarelib-
HBIX PECYPCOB [UISl POCCHHCKUX MEAUIMHCKUX 00pa3o-
BaTeJIbHBIX yUpexkIeHUN. B cocTaB kommiiekca BXOAUT
TEJIe)KKA Ha KOJIeCcaX, OCHAIIEHHAs ITOJIHBIM KOMILIEK-
TOM OOOPYIOBAHMUSI JIJIS TIEPENAYH CTEPEON300PAKCHIIS
U 3ByKa (xomrstorep, 3D mpoextop, 3D crepeo oukwy,
yeunutenb U KooHKH ¢GupMbl «XOIIEPy», muxmep-
HBIHA TyI6T U MUKPO(OHBI). CTepeon3o0paskeHus po-
SIUPYIOTCSI Ha CTAITMOHAPHBIM WM MOOWIIBHBIN dKpa-

HBI, HHTEPAKTUBHYIO WM MapKEPHYIO JIOCKH, CBETIYIO
CTeHy WM JI000W CBETIBIM MaTtepuai. [IporpammHoe
obecriedeHue BKIIOUAET CTEPeO(OHUUECKUE BHJICO-
CIOXKETBI, BUPTyaJlbHbIE J1a0opaTropHble PadOThl U HH-
TEPAKTUBHBIE KOMIIBIOTEPHBIE TPEXMEPHBIE MOIETU
M0 JTUCIUTUTMHAM aHATOMUS, XUMUS, MUKPOOHOIIOTHS,
BHPYCOJIOTHSL.

AHaToMHsI dYeloBeKa IMpeJCTaBlieHa CIeIHallu-
3MPOBaHHBIM MpPOTrpaMMHBIM obOecrieueHneM Cyber-
AnatomyMedVR ¢upmber Cyber-Anatomy Corp [9].
Ha ceropusimiHuii JeHb CYyIIECTBYIOT JIBE€ BEPCUU
nporpammbl Cyber-Anatomy 3D™ server u Cyber-
Anatomy 3D VR™, kotopble OTIMYalOTCS crocoOoM
MpUMEHEHUs (ceTeBasi WX JIOKalbHas) U MUPPOBEIM
MpeJCTaBIIEHuEM 3Byka (MOHO WiH cTepeo). B co-
CTaB MPOTPaMMBI BXOAST KOMITBIOTEPHBIE MOJENH Kak
TeJda MYXYUHBI, TaK W JKeHIIWHBL. J{ns Buzyanmusa-
Uy ucnonb3oBauch dosee 25000 CHUMKOB CEUEHUN
MYKCKOTO Tella M3 AmepukaHckoro HarmoHanbHOTO
WHCTHUTYTA 3/I0pOBBs, Oosee 750 CHUMKOB KOMIIBIOTEP-
HOW W MarHUTHO-PE30HAHCHON TOMOTpaduu, CBEIIIC
120 BBICOKOKAYECTBEHHBIX WJLTIOCTPALUN U3 «AHATO-
muu ['pes». Ha co3ganHbIX TpeXMEpPHBIX KOMITBIOTEPHBIX
Monensx (okxoo 4300), o603HAUYCHBI aHATOMUYCCKHE
00BeKTHI U CTPYKTYpHI (cBBITe 13 000) B COOTBETCTBHH
¢ MexnyHapogHOH aHAaTOMUYECKOW TEPMHMHOJIOTHUEH.
[Iporpamma BKJIIOYAeT BO3MOXKHOCTH OpraHU3aINH
MOMCKA 110 AHaTOMHYECKUM TepMHUHaM. M3marenscTBo
oOpazoBarenbHOM nuTepatypsl «Elsevier» BbImycTHITO
WHTEPAKTUBHYIO BEPCHIO MPOrpaMMBbI 1O/ Ha3BaHHEM
Netter's 3D Interactive Anatomy [10]. DToT mpomykT
ObUT HarpaXkJiecH HECKOJIBKUMH Harpajamu, ObUI OJI0-
OpeH BeAyIIMMH METUIIMHCKIMH YHUBEPCHUTETAMH,
Biurouast ['apsapa, Kopuemn, Crardopn n YHuBEpCH-
teT Yukaro.

Bupryanbhbie cpeactBa  00y4yeHHsS TO3BOJISIOT
MPOBOAUTh MHTCIPUPOBAHHBIC 3aHSATHUSL MO AHATOMHHU
1 nHpOpPMATHKE, ONITUMHU3UPOBATh YYEOHBIN MPOIECC.
B cBoeit paboTe Ha cOMCKaHWE YUEHOHW CTETIEHU ITOK-
Topa meaarorundeckux Hayk P.P. ®oxun [6] mpoanamu-
3MPOBaJI METOJIbI COBPEMEHHOW MH(POPMATUKHU (TEOpust
OTKPBITBIX CUCTEM, 0OBbEKTHO-OPUEHTHUPOBAHHBIN IO
XOZ, CHCTEeMHasl MHTETpalusi) ¥ UX Pojib B oOecrede-
HUAW pa3BUTHS WHPOPMATHKHA W METOTUKH OOYUICHUS.
C 9TOl TOUKM 3peHus, IpU OO0yueHHH WHPOpPMATHKE
nesnecoodpa3Ho Mpeodpa3oBarh CyIIECTBYIOIIUE Me-
TOIBI, (POPMBEI U cpencTBa 00y4eHHS B OTKPBITHIE CH-
CTeMBbl 00ydeHUs, KOTOPBIE XapaKTEePHU3YIOTCS pacIlu-
PSAEMOCTBI0, MOOMIIBHOCTBIO, OTKPBITHIM HHTEpdEiicom
U IPY’KECTBEHHOCTBIO. [[puMeHEeHnE MHOTOYpPOBHEBOU
MEepapXUU Ha OCHOBE TEOPHM OTKPBITBIX CHUCTEM IpPH
YCIIOBUM aJlalTalliy ee K TeNaroruke Mo3BOJHUT pas-
BHUBATh METOAUKN OOyUCHUS MHPOPMATHKE, HA OCHOBE
KOTOPBIX BO3MOJKHO IOCTPOEHHE Pa3IMYHBIX MOjesel
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oOyuenust. OOyueHnue u pabora B Takux cucremMax Oy-
JIET CIOCOOCTBOBATh CTAHOBJICHHIO MAaCTEPCTBA M pa3-
BHUTHIO TIPO(ECCHOHATHFHON KOMIICTCHTHOCTH.

B macrosmee Bpemsi pa3paboTaHbl KaJeHIAPHO—
TeMaTUYEeCKHUE IUTAHBl XOJa TMPAKTUYECKOTO 3aHITHS
C WCIIOJIb30BAaHUEM aKTUBHOTO METOAa OOydYeHHs —
MMUTAIIMOHHOTO MOJISINPOBAHUSI KO BCEM Y4YEOHBIM
TeMaM IHUCIUILIMHBI «AHATOMUS», TEPEUCHb TEXHO-
JIOTUM, KOTOPHIE OCBAUBAIOT CTYAEHTHI, 1 KOHTPOJIBHO-
U3MEpUTEIbHbIE MaTepHaNbl. MeXIUCIUTUIMHAPHBIMA
TTOJTXOJ TI03BOJISIET CO3/IaTh WHAWBUYaJIbHBIN 00pa3o-
BaTeNbHBI MapIIpyT OCBOCHHUS y4eOHOTO Marepuana,
WCIIOJIb30BaTh MH(OPMAIIMOHHEIE M KOMITBIOTEPHBIC
TEXHOJIOTUU BO BPEMsI CAMOCTOSITCIIBHON IOATOTOBKHU
CTYIEHTOB. MoJienb 00ydeHus JOCTYIHA I U3MEHe-
HUS 1 KOPPEKTUPOBAHHS C yIETOM Pa3BUTHUS COBPEMEH-
HOW KOMITBIOTEPHOW TEXHUKH W TOSBICHHEM HOBBIX
KOMITBIOTEPHBIX MOZIEJIEN BU3yalln3allui MEIUIIMHCKOMN
WHPOPMAIHH.

B cootBeTcTBUU CO CKa3aHHBIM, MOKHO TOBOPHUTH
00 onTUMaNBHON (hopMe TPOBEICHUS MPAKTHUCCKUX
3aHATHHI 110 AHATOMHH YEJIOBEKA, BKITFOUAOIINX aHATO-
MUYECKOE MPENaprupoOBaHUE U MIUPOKUE BO3MOXKHOCTH
KOMITBIOTEPHBIX TexHoJoru [1].

Mopenbs 00ydeHus! ¢ UCTIOIh30BAaHUEM KOMITHIOTEP-
HBIX ¥ WH()OPMAIMOHHBIX TEXHOJOTHN HApSIy C Tpa-
MUIAOHHBIMA KJIACCHUCCKUMH METOTAMH  OOYUCHIHS
MO3BOJISIET PEATM30BBIBATH TUYHOCTHBIE BO3MOKHOCTH
CTYJIEHTOB ¥ CIIOCOOCTBYET Pa3BUTHIO MPO(ecCroHalb-
HBIX KOMIIETEHITUI OyTyIuX Bpadei.
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MEDICAL ELECTRONIC RESOURCES ON
PRACTICAL LESSONS ON HUMAN ANATOMY

Nikonorova M. L., Karelina N.R.

¢ Resume. For new tasks, in modern conditions must be prepared
for lifelong learning, continuous improvement, retraining and
self-education, professional mobility. Actuality the ideas con-
tained in this article is to introduce new educational technolo-
gies and active learning at the Department of Human Anatomy.
Virtual learning tools allow you to add in practical exercises,
including anatomical dissection, extensive computer technology
and optimize the learning process, contribute to a more depth
study of anatomy. Application programs are recommended for
independent work of students on the study of morphological and
functional sections of human anatomy; self-correction and lear-
ning. The experience of resource use Primal Pictures in medical
universities. This article describes a real possibility of integra-
ted lessons in Anatomy and Informatics. From the standpoint of
Fokine RR, when teaching Informatics advisable to convert your
existing methods, forms and means of teaching in open learning
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system. Application of multilevel hierarchies based on the theory
of open systems subject to adapt it to pedagogy will help devel-
op methods of teaching computer science on the basis of which
it is possible to build different models to optimize learning and
teaching process. Instruction and work in such systems will pro-
mote the rise of and development of professional competency.

¢ Key words: virtual learning tools; e-library; Primal Pictures.
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NMPABUNA 019 ABTOPOB

Y7B. npukasom leHepasbHOro AupeKkTopa
OO0 «UN3patenbcTBo H-J1» o1 01.03.08

HACTOAWME NMPABUNA ANA ABTOPOB
ABNANTCA WU3JATE/IbCKMM [JOrOBOPOM

Ycnosus Hacrosimero Jlorosopa (manee «ZloroBopy») sB-
JAIOTCS MyOMHYHOH 0epToif B COOTBETCTBHH C II. 2 CT. 437
I'paxxpanckoro xonekca Poccwuiickoit deneparmun. JlaHHBIHA
JloroBop ompenesnsieT B3aUMOOTHOLIEHUSI MEXIY pelaKiineit
xypHana «Ileguarpy (nanee nmo Texcty «KypHany), 3aperu-
cTpupoBaHHoro denepanbHON Ciyx)00# Mo Ham30py B che-
pe MacCOBBIX KOMMYHUKAIIHMH, CBS3H U OXPaHbI KYJIbTYPHOTO
Hacliequs, IMEeHyeMo# B ganbHelmeM «Peqakius» u siBIsio-
mieiicst crpyktypHbiM noapaszaeneauem OO0 «M3naTeabcTBO
H-JI», 1 aBTOPOM H/HJIH aBTOPCKUM KOJUIEKTHBOM (MJIA HHBIM
paBoo0OIaiaTeNIeM), HNMEHYEMBIM B JaJbHEHIIEM «ABTODPY,
NPUHABIIAM ITyOJIMYHOE TpeniiokeHne (odepTy) o 3aKiro-
yenun [loroBopa. ABTOp mepenaer Pemakuumu mis u3naHus
ABTOPCKUI OpUTHHAT MU PYKONHUCh. YKa3aHHBIN aBTOPCKUM
OpUTMHAJI JOJKEH COOTBETCTBOBaTh TPeOOBAHMIM, YKa3aH-
HbIM B pasnenax «[IpencraBieHue pyKONUCH B KypHaI,
«Odopmraenne pykornucu». [Ipu paccMOTpEHUU TTOTYYSHHBIX
aBTOpCKUX MarepuasioB JXypHan pykoBoacTByeTcs «EauHbI-
MU TPeOOBAHMUIMH K PYKOIUCSM, IPEJICTaBIsEMBIM B OOoMe-
JuuuHCKHe )kypHanbs» (Intern. committee of medical journal
editors. Uniform requirements for manuscripts submitted to
biomedical journals / Ann. Intern. Med. 1997; 126: 36—47).

B XKypHane neuataroTcsi paHee He ONMyOJIMKOBaHHBIC pa-
607! 0 ipoduutto JKypHaia.

MHoskecTBEHHbIE U 1y OnMpyIoIue My OIuKauy — 3TO I1y-
OJMKAIINH CTATBH, MaTePHAIIBI KOTOPOI BO MHOT'OM COBIIAalOT
C y’Ke OTHAXIbI OITyONTMKOBaHHBIMHU. JKypHain He paccMarpuBa-
eT paboThl, pe3yJIbTaThl KOTOPBIX IO OOJIBIICH YACTH yiKe ObLITH
OIyOIMKOBAaHbI MIIN OTIMCAHBI B CTAThX, IPEICTABICHHBIX MU
MPUHSATHIX JIJIS TyOJTUKAIMY B IPYTHE TIEYATHBIC UITH JJIEKTPOH-
HBIE cpencTBa MaccoBoil nH(opManuu. IIpeacTaBiss cTaThio,
aBTOp BCerJia JIOJDKEH CTaBUTh PEHAKIMI0 B U3BECTHOCTH 000
BCEX HAINpaBJICHUSAX 3TOW CTATHH B MEYaTh W O MPEABLAYIIMX
myOnuKanusax, KOTOpble MOT'YT pacCMaTpPUBATHCSI KaK MHOXKe-
CTBEHHBIE WU TyOunpylomue nyOoInKauy To! e caMoi Uiu
O4YEHb OJIM3KOH paboThl. ABTOp AOJIKEH YBEIOMUTH PEIAKIUIO
0 TOM, COJIEPXKHT JIM CTaThs YK€ ONMyOIIMKOBaHHBIE MaTepHa-
nel. B TakoMm ciydae B HOBOHM cTaThe AOJKHBI OBITh CCBUIKU Ha
npeabaynyto. Konun Takux MaTepuasioB JOJKHBI TpUaraTb-
Csl K IIPEJICTABISIEMON cTaThe, YTOOB! 1aTh PelaKLUU BO3MOXK-
HOCTh NMPHHSTH PElICHHE, KaK MOCTYNHUTh B TAHHOW CHTYaIlHH.

He npuHuMarOTCS K meyaTH CTaThH, MPEICTABIISIFOIINAE COOOH
OTZAENbHBIC JTalbl HE3aBEPLICHHBIX HCCIIEIOBAHUM, a TakkKe
CTaThH ¢ HapylueHueM «lIpaBui u HOpM I'yMaHHOro oOpaile-
HUS ¢ OHOOOBEKTaAMU HCCIICOBAHMUI.

Pasmemenne my6Gnukanuit BO3MOXKHO TOIBKO MOCIIE TOTY-
YEeHH I TOJIOKHUTENBHON PEeLeH3UH.

Bce ctarbu, B TOM 4McJje CTAaTbH ACHMPAHTOB H J0K-
TOPAHTOB, NY0/IHMKYIOTCS OecnJIaTHO.

MPEACTABJIEHME PYKOMUCK B XXYPHAIJ

ABTOpCKMII OpUTHHAN TPUHUMAET penakius. [lommican-
Hasi ABTOPOM PYKOITUCH JIOJDKHA OBITH OTIIPABIICHA B aAPEC pe-
JaKIMH 3aKa3HBIM ITOYTOBBIM OTIPABJICHUEM C YBEIOMIICHHEM
0 BPYUEHUH WJIU IepeaaHa B pelakLuIo JNYHO. Pykonucs npen-
CTaBJISIETCS B JIByX OSK3EMIUISpax (KOJJIEKTHBHAS PYKOIHCH
TIO/ITHICHIBACTCSL BCEMH COaBTOpaMH). Bmecte ¢ aBTOpCKHM
OpPHTHHAJIOM Ha Oymare HeOOXOAMMO IMPEACTAaBUTH JIIEKTPOH-
el BapuanT Ha CD, DVD unu apyrom sneKTpoHHOM HOCHTE-
Je. ABTOp JOJDKEH 3alMcaTbh Ha HOCUTENb KOHEUHYIO BEPCHUIO
pykomucH u aath aiiry HasBaHHe, cocTosInee M3 (haMHIIH
MIEPBOTO aBTOpA U MEPBHIX 2—3 COKPAIICHHBIX CJIIOB U3 Ha3Ba-
HUs cTatbu. MHpopMaiuio 00 0hOpMICHUH MOKHO YTOYHUTH
Ha caitax: http:/nauka.gpma.ru u http:/pediatr.gpma.ru.

COnNPOBOAOUTEJIbHBIE AOKYMEHTbI

K aBTOpCcKOMY OpHTHHATY HEOOXOAMMO MPHUIOKHUTH DKC-
NEPTHOE 3aKIIOYEHHE O BO3MOXKHOCTH ONYOJHMKOBaHUS B
OTKpHITOW mevyaTu (0JaHK MOXKHO MOJIYYHTh IO 3alpocy Ha
aapec nl@n-lL.ru).

DKCIEPTHOE 3aKII0UYEHUE TOKHO CONEPIKATH:

1) Ha3BaHUE CTAaTBhH, KOTOPOE TOJKHO OBITH KPATKUM, HO HH-
(hopMaTHBHBIM;

2) damunauio, UMs M OTYECTBO KaXJOr0 aBTOpa ¢ yKa3aHUEM
BBICIICH M3 MMEIONIUXCS y HEro YUYCHBIX CTereHel (3Ba-
HUI) ¥ Y4JICHCTBA B Pa3JIMYHBIX OOIIECTBAX;

3) nHazBaHHWe oThelna (OTHENCHUS) U YUIPEKICHUs, B KOTOPOM
BBITIOJIHSIACh JTaHHas paboTa;

4) oTKa3bl OT KAKUX-THUOO NpaB, €ClId TAKOBbIC HMEIOTCS,

5) wHQOPMAIHUIO O MPEAIISCTBOBABIIMX HJIM TOBTOPHBIX ITY-
OJMMKANMX WU O MPEICTABICHUN B JPYTOH Ky PHAI JTI0-
001i yacTH 3TOM paboTHI;
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6) 3asBieHHE 00 OTCYTCTBHU (PHHAHCOBEIX IIPETCH3UH aBTO-
pa K IpyruM aBTOpaM U H3/1aTENbCTBY;

7) 3asBIIEHHE O TOM, YTO CTAThsi MPOYUTAHA U OI00pEHA BCE-
MU aBTOPaMH, 4TO BCE TPEOOBAHMS K aBTOPCTBY COOIIO/IE-
HBI 1 9TO BCE aBTOPHI YBEPEHEL, YTO PYKOINCH OTpaXKaeT
JNEUCTBUTEIBHO MPOJICIIAaHHYIO PaboTYy;

8) wums, aapec, TeaedoHHBIN HOMED U e-mail aBTopa, OTBET-
CTBEHHOI'O 32 KOPPECHOHICHIMIO U 32 CBSI3b C IPYTUMHU
aBTOpaMH I10 BOIIPOCAM, KacaromuMcs epepadoTKH, UC-
MPaBJICHUS U OKOHYATEJIBHOTO OJ0OOPEHHUsS MPOOHOTO OT-
THCKA;

9) K pykomnucu HEOOXOIHMMO MpUJIaraTh BCE pa3pelicHUs Ha
BOCIIPOM3BEICHHUE YK€ OMYOIMKOBAaHHOTO MaTepuana, uc-
HOJIB30BAaHNUE WILTIOCTPALUIT HITH HH(POPMAIUIO, IO KOTO-
POt MOXKHO YCTaHOBHTH JTMYHOCTH JIOJCH, MPeCTaBIICH-
HBIX Ha (ororpadusx, a Takke Ha ykKa3zaHHE (aMUITHH
JIUI, BHECIIMX BKJIAJ B JaHHYIO paboTy.

Pykonuce cumrtaercs moctynuBiiedl B Pemakiuio, eciau
OHA IpEJCTaBJICHA KOMIIJICKTHO M O(pOpMIIEHa B COOTBET-
CTBHHM C ONHCAHHBIMH TpeOoBaHHSIMH. [IpenBapuTenbHOE
paccMOTpeHHE PYKOIUCH, HE 3aKa3aHHO Penakuueii, He sB-
nseTcss (GaKTOM 3aKITIOUEHHUs MEXKIY CTOPOHAMH H3JaTellb-
ckoro Jlorosopa.

ITpu npencraBnenun pykonucu B JKypHaia ABTOPHI HECYT
OTBETCTBCHHOCTb 32 PACKPBITHE CBOMX (DMHAHCOBBIX H APY-
I'UX KOHQINKTHEIX HHTEPECOB, CIIOCOOHBIX OKa3aTh BIHSHIE
Ha uX pabory. B pyKkomucu AOIKHBI OBITH YHOMSHYTHI BCE
JUIa ¥ OpraHu3alMy, OKa3aBIlne (GUHAHCOBYIO MOAACPKKY
(B BUAE I'PaHTOB, 00OPYAOBAHUS, JIEKAPCTB UJIM BCErO 3TOr0
BMECTe), a TaKXKe IPyroe (HMHAHCOBOE HIIM JTMYHOE YUaCTHE.

ABTOPCKOE NPABO

Penakmust oTOMpaeT, TOTOBUT K MyOIUKAIUU U yOITHKY-
eT neperanHble ABTOpaMu MaTepuaibl. ABTOpPCKOE IpaBo Ha
KOHKPETHYIO CTAaThIO MPUHAIJIC)KHUT aBTOPaM CTaTbu. ABTOP-
CKHI TOHOpap 3a myOnukanuu crarei B XXypHaie He BbIia-
yuBaeTcs. ABTOp nepeaaeTt, a Pepakuus npuHUMaeT aBTOp-
CKHE MaTepHuaJjbl Ha CJIEAYIONIUX YCIOBUSX:

1) Penaxuuu nepenaercs mpaBo Ha opopMieHHe, U3TaHKE,
nepenady XKypHana ¢ onyOJIMKOBaHHBIM MaTepuajioM ABTO-
pa 1uis ueneit pedepupoBanus crareid u3 Hero B PedepaTus-
HoM xypHaie BUHUTH, PHULL u 6a3ax naHHBIX, pacnpo-
ctpanenue JKypHana/aBTOPCKUX MaTEpHAallOB B MEYATHBIX U
JJIEKTPOHHBIX M3JIaHUAX, BKJIIOUas pa3MelleHne Ha BBIOpaH-
HBIX 0O co3laHHbIX Pemakuuei caiitax B ceTu MHTEepHET
B IIEJIAX JOCTYINa K MyONIMKAlUU B HHTEPAKTUBHOM PEXUME
M000T0 3aMHTEPECOBAHHOIO JIMIIA U3 JII000r0 MecTa U B JIIO-
0oe BpeMmsi, a Takxke Ha pacrnpoctpaHenue JKypHana ¢ omy-
OJIMKOBAaHHBIM MaTepUaIOM ABTOpA IO TTOJIHNCKE;

2) TeppUTOpHS, HA KOTOPOH pa3perniaeTcsi UCIOIb30BaTh
aBTOpckuit Marepuan, — Poccuiickas denepanus u cetb UH-
TEpHET;

3) cpok aeiictBust loroBopa — 5 net. [lo ucreuennu yka-
3aHHOTO cpoka Penakius ocraBisiet 3a co00i, a ABTOp TOA-

TBepKJaeT OeccpoyHOoe MpaBo Pemakiuy Ha IPOIOIIKCHHE
pa3MelIeHus aBTOPCKOro MaTepraa B ceTu MHTepHeT;

4) Pemakmus BrpaBe 1Mo CBOEMY YCMOTPEHUIO 0€3 KaKHX-
6o corjacoBaHUi ¢ ABTOPOM 3aKJIFOYATh JOTOBOPBI U CO-
IIAICHUS C TPETHUMH JIMLAMU, HalPpaBJICHHBIC HA IOTIOTHH-
TEJIBHBIC MEPHI 10 3AINUTE aBTOPCKUX M U3AaTEIBCKUX MPAB;

5) ABTOp TapaHTHUpPYyeT, UYTO WCIONb30BaHue Penaxnneit
MIPEeI0CTaBICHHOTO UM MO HacTosmeMy [loroBopy aBTOpcKo-
ro MaTepuana He HapyIIUT IPaB TPETHHUX JIMIL;

6) ABTOp ocTaBiseT 3a co00il HpaBo MCHOIL30BaTh
MPEIOCTABICHHBIH 10 HacTosmeMmy Jlorosopy
CKHIf MaTepra caMOCTOSATENBHO, IIEPEeAaBaTh MpaBa Ha HETO
IO JIOTOBOPY TPETHUM JIUIaM, €CJIH 3TO HE IPOTHBOPEUYUT Ha-
crosmemy [lorosopy;

7) Penakuus npenoctaBisieT ABTOPY BO3MOXHOCTH 0e3-
BO3ME3/THOTO TTOJIyYCHHS OTHOT'O aBTOPCKOr0 YK3EMILIsIpa U3
BBIIIEIIECTO THPaka IIeIaTHOTO U3TaHUS ¢ MyOInKanuei Ma-
TEepPHAIOB ABTOPA WIJIHM NOJXYUSHUS CIIPABKH C DJIEKTPOHHBIMU
aJipecaMu ero opuIHaIbHONW MyOJuKanuu B ceTu VHTepHET;

8) mpu meperneyaTke CTaThU WK e€ 9YaCTH CChIJIKA Ha Mep-
ByIo nyOnukanuio B XKypHaie o0s3aTeibHa;

9) Penaxuus Bupase u3gasarh XypHai JTI00BIM THPAXKOM.

aBTOP-

NoPAAOK 3AKJ/TIOYEHNS OTOBOPA
U U3SMEHEHWS ErO YCJI0BUIA

3akmrouenueM JloroBopa co ctoponsl Pemakuuu siBisieT-
cs1 onmyOJIMKOBaHME PYKONMCH JAaHHOI'O ABTOpa B JKypHale
«Ilennarp» u pa3menieHue ero Tekcra B cetu MHTepHer. 3a-
kitoueHreM JloroBopa co CTOpoHBI ABTOpa, T. €. MOJIHBIM U
0e30roBOPOYHBIM IPUHIATHEM ABTOpoM ycioBuii [lorosopa,
SBISIETCS Tepefada ABTOPOM PYKONHCH U JKCIEPTHOTO 3a-
KJIIOUEHHUSL.

O®OPMJIEHUE PYKOMUCH

CTaTbsl 10J2KHA UMETh

(HA PYCCKOM ¥ AHTJIMMCKOM SI3bIKAX):

1. 3arnasue (Title) nomxHO ObITH KpaTkuM (He Oostee 120
3HAKOB), TOYHO OTPAKAIONIUM cojaepxkaHue craTbu. [log
3arjaBHEM IOMEIIAIOTCS WHUIHATE U (paMUINH aBTOPOB,
3aTeM yKa3bIBAIOTCS MOJTHOE HAa3BAHUE YUPEIKACHUS.

2. Cpenenus o0 aBropax (myOnukyrorcs). Jis Kaxaoro
aBTOpa yKa3bIBAIOTCA: (haMMIIMS, UMsI U OTYECTBO, CTCICHB,
JIOJDKHOCTB, TTOJIPa3/IeNICHHe, MECTO PadOTHI, OYTOBEIH apec
MecTa paboThl, e-mail. daMIINK aBTOPOB PEKOMEHIYETCS
TPAHCIUTEPUPOBATH TaK JKe, KaK B MPEIbI Y IINX Ty OInKaIH-
sx uiu 1o cucreme BGN (Board of Geographic Names), cum.
caift http:/www.translit.ru.

2. Pestome (Summary) (1500-2000 31axos$ 200-250 ciioB)
MIOMETIAOT NIePes TEKCTOM CTaThi. Pe3foMe He TpedyeTcs mpu
nyOJMKalMK PEICH3UH, OTYETOB O KOH(PEpPEHIHUIX, HHPOP-
MAIMOHHBIX ITHCEM.

ABTOpCKOE pPE3IOME K CTaTbe SBIISICTCS OCHOBHBIM HC-
TOYHHKOM HH(OPMAIMH B OTCUSCTBEHHBIX M 3apyOeKHBIX
MH)OPMAIIMOHHEIX CUCTEMaX U 0a3ax JaHHBIX, HHICKCHPYIO-
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muX KypHall. PestoMe noctynHo Ha caifte xypHana «Ilenu-
aTp» ¥ MHAEKCUPYETCS CETEBBIMH NMOMCKOBBIMU CHCTEMaMHU.
W3 aHHOTAnMM A0JKHA OBITH MOHATHA CYyTh MCCIEAOBaHHUS,
HY’KHO JIM 00pamarscsi K HOJTHOMY TEKCTY CTAaThH JUIS IOJTY-
yeHusl Ooiee MoIpoOHO, HHTepecyIomel ero nHopMaIuu.
Pe3toMe T0JKHO M3Narath TOJIBKO CYHIECTBEHHBIE (haKTHI pa-
OOTEIL.

Pexomenayemasi CTpYKTypa aHHOTAI[MU: BBEJCHHE
(Background), nenu u 3agaun (Purposes and tasks), mero-
el (Materials and methods), pe3ynbrater (Results), BEIBOBI
(Conclusion). IIpenmert, Temy, menb pabOTH HYKHO yKa3bl-
BaThb, €CJIM OHU HE SCHBI U3 3arJIaBUs CTaThbU; METOA HJIH Me-
TOIOJIOTHIO MTPOBEICHUS pabOTHI 11e1ecO00pa3HO OMKUCHIBATD,
€CJIM OHU OTIIMYAIOTCS HOBU3HOI MITH TIPE/ICTABIISIOT HHTEPEC
C TOYKH 3peHHs TaHHOH paboTel. OOBEM TeKcTa aBTOPCKOTO
pe3toMe onpeenseTcs CoaepKaHueM Iy OTHKay (00bEMOM
CBEICHNH, MUX HAay4YHOM LEHHOCTHIO W/MIN MPAKTUYECKUM
3HAYEHUEM) U JIOJKEH ObITh B Tipenenax 200—250 cnos (1500—
2000 3HaKOB).

3. Kawuessble ciaoBa (Key words) ot 3 1o 10 kiaro4eBbix
CJIOB HJIM CIIOBOCOYETaHHH, KOTOpPBIE OyIyT CIIocOOCTBOBAThH
MPaBUIIBHOMY NEPEKPECTHOMY HHAEKCUPOBAHUIO CTAThH, 110~
MEIIAIOTCS MO PE3IOMeE C IOA3aT 0JIOBKOM «KJTIOUEBBIE CIIOBaY.
Hcnonb3yiTe TEPMUHBI M3 CIUCKA MEIUIMHCKHUX MPEIMET-
HBIX 3aroioBkoB (Medical Subject Headings), mpuBenennoro
B Index Medicus (ecii B 9TOM CIIUCKE €I OTCYTCTBYIOT ITOJI-
Xonsmue 0003HaYeHUs ISl HeJaBHO BBEJCHHBIX TEPMHHOB,
nondepute Hanbosee Onu3KMe U3 UMeroIuxcs). Kiaodessie
CJIOBA PA3JICNIAIOTCS TOYKOMW C 3aIlsTOM.

4. Jlutepatypa (References). Cnucok nuteparypsl
JIOJKEH TMPEJICTABISATh IOJIHOE OnOinorpaduyueckoe onuca-
HHUE IUTUPYeMbIX paboT B coorBercTBuu ¢ NLM (National
Library of Medicine) Author A. A., Author B. B., Author, CC.
Title of article. Title of Journal. 2005;10(2):49-53. ®amunuu
Y MHUIIMAJIBI aBTOPOB B IIPUCTATCHHOM CITUCKE MTPUBOJISATCS B
anpaBUTHOM MOPSIIKE, CHAYalla PycCKOTO, 3aTeM JIATHHCKOTO
angasuta. B onucanuu ykaseiatorcst BCE aBTopsl my0Onuka-
uun. bubnauorpaduyeckne CChUIKA B TEKCTE CTAaThU JAOTCS
uudpoil B kBaapaTHeIX ckoOkax. CChIIKM Ha HEOMyOJIHKO-
BaHHBIC Pa0OTHI HE JTOITYCKAIOTCS.

Knuea: ABTOp(bl) HA3BaHUE KHUTH (3HAK TOYKA) MECTO H3-
JaHus (IBOETOUYNE) HA3BaHUE U31ATEIbCTBA (3HAK TOUKA C 3a-
MSITOM) TOJ U3JIAHHUS.

Ecnu B KauecTBe aBTOpa KHUTH BBICTYIAET PEAAKTOP, TO
nocie (paMIITHH CIeTyeT pel.

[Ipeobpaxenckuii b. C., Témkun . C., Jluxaués A.I. bo-
JIe3HU yXa, ropiaa u Hoca. M.: Menununa; 1968.

Pansuncknii B. E., pen. [lepuneonorus: yueOHoe ocooue.
M.: PYJIH; 2008.

Brandenburg J.H., Ponti G.S., Worring A.F. eds. Vocal
cord injection with autogenous fat. 3 rd ed. NY: Mosby; 1998.

Iasa u3 knueu: ABTop (bl) Ha3BaHKE TJ1aBbI (3HAK TOYKA)
B kH.: wiu In: nanee onucanue kHurHu [ABTOp (BI) HA3BAHUE
KHUTH (3HAaK TOYKa) MECTO M3AaHUs (ABOETOUME) HAa3BaHUE

M3/1aTeNIbCTBA (3HAK TOYKA C 3aMsATOH) Toj u3ianusi| (1BoeTo-
4ue) CTp. OT U JIO.

Kopoo6kos I'. A. Temn peun. B xu.: CoBpeMeHHBbIe Ipo0IIe-
MbI pusuonoruu u natonoruu peun: co. tp.T. 23. M.; 1989:
107-11.

Cmamuws u3 srcypnaia

ABTop (bI) Ha3BaHME CTAThH (3HAK TOUKA) HA3BAHHE KYP-
Hasa (3HAaK TOYKa) T'OJ M3JaHMs (3HAK TOYKA C 3aIsTOi) TOM
(ecnm ecTh B KPYTJIBIX CKOOKaX HOMEp XKypHaja) 3aTeM 3HaK
(nBOETOYME) CTPAHUIIBI OT H JI0.

Kupromenkos A.Il., Coun M. T, UBanosa II. C. [lonuku-
CTO3HBIC IMYHUKH. AKYIIEPCTBO U THHeKosorus. 1994; N 1:
11-4.

Brandenburg J.H., Ponti G.S., Worring A.F.  Vocal
cord injection with autogenous fat: a long-term magnetic
resona. Laryngoscope. 1996; 106 (2, pt 1): 174—80.

Te3ucvt 00K1A008, MAMepuaibl HAY4HbIX KOHP.

babuii A. ., JleamoB M. M. HoBblii anropuTm Haxox/ie-
HUS KYJIbMUHAIIMHA SKCIEPUMEHTAIBHOTO0 HUCTarmMa (MHUHH-
metpus). Il cve3n oropuHomapunronoros Pecn. bemapycs:
Te3. 1oKJI. MuHck; 1992: 68-70.

Canos 1. A., Mapunymkun J{. H. Akymepckas TakTHka
[IpU BHYTpUYTpoOHOI rudenu mioxa. B xu.: Marepuains: IV
Poccwuiickoro popyma «Mats u guts». M.; 2000; 4. 1: 516-9.

Asmopepepamsi

ITerpos C. M. Bpemsi peakuuu u ciyxoBas ajanTanus B
HOpPME U IpH NepupepuuecKux MOpPaxKeHUsX ciyxa. ABTO-
ped. nuc... kana. men. Hayk. CII6.; 1993.

Onucanue Humepuem-pecypca

[ermor W. Hackonbko BerKa pojib MUKPOQIIOPHI B OHO-
Joruu BuAa-xo3sinHa? JKuBbie CUCTEMBI: HAyYHBIH JIEKTPOH-
HbIl kypHan. J[loctymen mo: http:/www.biorf.ru/catalog.
aspx?cat_1d=396&d_no=3576 (narta obpamenus 02.07.2012).

Kealy M. A., Small R.E., Liamputtong P. Recovery
after caesarean birth: a qualitative study of women’s
accounts in Victoria, Australia. BMC Pregnancy and
Childbirth. 2010. Available at: http:/www.biomedcentral.
com/1471-2393/10/47/. (accessed 11.09.2013)

[To HOBBIM TIpaBHIIaM, YUUTHIBAIOLIUM TPEOOBAHUS MEXK-
JIYHAPOJHBIX CHUCTEM LHUTHPOBaHMS, OuOIMOrpaduyeckue
cnucku (References) BXoasiT B aHTII0A3bIUHBIN OJIOK CTAThHU U,
COOTBETCTBEHHO, JOJKHBI ]aBAThCS HE TOJIBKO Ha 3BIKE OpHU-
rUHAJa, HO U B JIATHHUIE (poMaHCKUM alipaBuToM). [TosTomy
aBTOPBI CTaTel MOJKHBI 1aBaTh CIIMCOK JUTEPATypPhI B IBYX
BapHAHTAaX: OJMH Ha SI3bIKE OPUTHHAJA (PYCCKOSA3BIYHBIC HC-
TOYHUKH KUPUJUTUICH, aHTTIOSA3bIUHbIE JIATHHUIIEH), KaK ObLI0
MPUHSTO paHee, U OTJACIBbHBIM OJOKOM TOT K€ CITUCOK JIUTE-
parypsl (References) B pomanckoM andaBute 11 Scopus u
OPYTUX MEXAYHApOIHBIX 0a3 JaHHBIX, MOBTOPSS B HEM BCE
HMCTOYHUKH JUTEPATypPbl, HE3aBUCUMO OT TOT0, UMEIOTCS JIU
CpelM HHUX WHOCTpaHHbIC. ECM B CHUCKE €CTh CCBUIKM Ha
MHOCTpPAHHBIC MyOIUKAINH, OHH MOJHOCTHIO MTOBTOPSIIOTCS B
CIIMICKE, TOTOBSIIEMCSI B POMaHCKOM ajiaBHTe.
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B pomanckoMm andaBuTe Ui PYCCKOS3BIYHBIX HCTOYHU-
KOB TpeOyeTcs CleAyIomias CTpyKTypa Oubnuorpaduieckoi
cChUIKU: aBTOP(bl) (TpaHCIUTEpAlUs), TMEPEBOA Ha3BaHHS
KHHUTH WM CTaThU HA AHTJIMHACKUHN SI3bIK, HA3BAHUE UCTOYHH-
Ka (TpaHCIHUTepaIus), BEIXOJHbIC JAaHHBIE B UGPOBOM (op-
Marte, yKa3aHHUe Ha s3bIK CTAaThH B ckoOKax (in Russian).

TexHOIOrns MOATOTOBKHU CCHUIOK C MCIIOJIB30BAHHEM CH-
CTEMBbl aBTOMAaTHYECKOI TpaHCIUTEPALNH U IEPEBOAYHKA.

Ha caiite http://www.translit.ru MoxxHo GecriaTHO BOC-
MOJTB30BAThCS TIPOTPAMMON TPAHCITUTEPALUNA PYCCKOTO TEK-
cTa B JaTuHHIY. [I[porpaMma o4eHb MPOCTasl.

1. Bxonum B mporpammy Translit.ru. B okomke «Bapu-
aHTB» BbIOMpaeM cuctemy Tpanciautepanuu BGN (Board of
Geographic Names). Bcrapisiem B crienuaibHOE MOJE BECh
TeKCT OMOIMorpadu Ha PYCCKOM sI3bIKE U HAXKUMAEM KHOII-
KY «B TPAHCIUT.

2. Komupyem TpaHCIUTEpUPOBAHHBIN TEKCT B TOTOBSI-
muiics cnucok References.

3. TlepeBoguM C IOMOIIBIO aBTOMATHYECKOTO IIEPEBOJI-
YUKa Ha3BaHWUE KHUTH, CTaThH, MOCTAHOBICHUS W T.J. Ha
AQHTJIMICKUN SI3bIK, IEPEHOCUM €T0 B TOTOBSILIUICS CIHUCOK.
ITepeBon, Ge3ycinoBHO, TpeOyeT peIaKTHPOBAHHS, MOITOMY
JaHHYIO 4acTh HE0OXOJUMO IOTOBUTH YEJIOBEKY, HOHUMAIO-
HIEMY aHTJITUHCKUN A3BIK.

4. O0benMHSAEM ONTUCAHUS B COOTBETCTBHH C IIPUHATHIMU
MpaBWJIaMH H PEIAKTHPYEM CITUCOK.

5. B KOHIIE CCBUIKH B KPYIJIBIX CKOOKax ykasbiBaeTcs (in
Russian). Ccplika rotosa.

IpuMepbl TPAHCIUTEPANMH PYCCKOSI3BIYHBIX HCTOY-
HHUKOB JIUTEPATYPHI 1JI51 AHIJIOSI3BIYHOTO 0JI0KA CTATHH

Knuea: Avtor (y) Nazvanie knigi (znak tochka) [The
title of the book in english]. mesto izdaniya (dvoetochie)
nazvanie izdatel'stva (znak tochka s zapyatoy) god izdaniya.

Preobrazhenskiy B.S., Temkin Ya.S., Likhachev A.G.
Bolezni ukha, gorla i nosa [Diseases of the ear, nose and
throat]. M.: Meditsina; 1968. (in Russian)

Radzinskiy V.E., ed. Perioneologiya: uchebnoe posobie
[Perineology tutorial]. M.: RUDN; 2008. (in Russian)

I'maBa u3 xuuru: Avtor (y) nazvanie glavy (znak tochka)
[The title of the article in english]. In: Avtor (y) nazvanie knigi
(znak tochka) mestoizdaniya (dvoetochie) nazvanie izdatel'stva
(znak tochka s zapyatoy) god izdaniya]. (dvoetochie) str. ot i
do.

Korobkov G.A. Temp rechi [Rate of speech]. V kn.
Sovremennye problemy fiziologii i patologii rechi: sb. tr. T. 23.
M.;1989:107—11. (in Russian)

Cmamos uz scypnana: Avtor (y) nazvanie stat’i [The title
of'the article in english] (znak tochka) nazvanie zhurnala (znak
tochka) god izdaniya (znak tochka s zapyatoy) tom (esli est’ v
kruglykh skobkakh nomer zhurnala) zatem znak (dvoetochie)
stranitsy ot i do.

Kiryushchenkov A.P., Sovchi M. G., Ivanova P. S.
Polikistoznye yaichniki [Polycystic ovary]. Akusherstvo i
ginekologiya. 1994; N 1: 11-4. (in Russian)

Te3ucvl 00K1a008, MAMePUaibl HAYYHbIX KOHP.

Babiy A.I.,Levashov M. M.Novyyalgoritmnakhozhdeniya
kul’minatsii eksperimental’nogo nistagma (minimetriya)
[New algorithm of finding of the culmination experimental
nystagmus (minimetriya)]. I1I syezd otorinolaringologov Resp.
Belarus’: tez. dokl. Minsk; 1992: 68—70. (in Russian)

Salov I.A., Marinushkin D.N. Akusherskaya taktika
pri vnutriutrobnoy gibeli ploda [Obstetric tactics in intrauterine
fetal death]. V kn.: Materialy IV Rossiyskogo foruma «Mat’ i
ditya». M.; 2000; ch.1:516-9. (in Russian)

Aemopepepamoi

Petrov S.M. Vremya reaktsii i slukhovaya adaptatsiya v
norme i pri perifericheskikh porazheniyakh slukha [Time of
reaction and acoustical adaptation in norm and at peripheral
defeats of hearing]. PhD thesis. SPb.; 1993. (in Russian)

Onucanue Unmepnem-pecypca

Shcheglov 1. Naskol’ko velika rol’ mikroflory v
biologii vida-khozyaina? [How great is the microflora role in
type-owner biology?]. Zhivye sistemy: nauchnyy elektronnyy
zhurnal. Available at: http://www.biorf.ru/catalog.aspx?cat
1d=396&d_no=3576 (accessed 02.07.2012). (in Russian)

OTBETCTBEHHOCTbDb 3A NNPABUJIBHOCTb BH-
BJIUNOI'PAOGMYECKUX JAHHBIX HECET ABTOP.

OcrasibHBIE MaTepUallbl MPEIOCTABISIOTCS 100 HA pyc-
CKOM, JIN0O Ha aHTJIMHCKOM SI3bIKE.

CTpPYKTypa OCHOBHOTO TEKCTA CTATHH.

BBeznenune, U3JI0)KeHHE OCHOBHOTO MaTepHala, 3aKiove-
Hue, tuTeparypa. st OpUTrMHaIBHBIX HCCIEOBaHNN — BBE-
JIeHHe, METOIMKA, Pe3yJabTaThl UCCIEAOBAHUSA, 00CYXKICHHE
PE3yNbTaTOB, TUTEPATYPA.

Ha oThenpHBIX CTpaHHWIAX MPEICTABISIOTCS TaOIUIIBI,
PUCYHKH U TIOAIMUCH K PHCYHKaM.

B pasnene «meronuka» 00s3aTeNbHO yKa3bIBAIOTCS CBE-
JICHUSI O CTATUCTHUYECKOW 00pabOTKe IKCIEPUMEHTAIBHOTO
WU KJIMHUYECKOro MaTepuaia. He momyckaloTcs cokpaiie-
HUS CJIOB, KPOME IMPUHSATHIX KOMHTETOM CTaHIapTOB. EnnuHu-
bl U3MEPEHHS JAI0TCS B COOTBETCTBHH ¢ MeXyHapOIHOM
cuctemoit enuuuI — CU. @aMunnym HHOCTPAHHBIX aBTOPOB,
LUTUPYEMBIE B TEKCTE PYKOMUCH, IPUBOASATCS B OPUTHHAIb-
HOU TpaHCKpumiuu. Ha mosns ciaenyer BBIHOCHTh HOMepa pu-
CYHKOB, TaOJIHII, 0COObIC 3HAKH.

O0béM pykonuceii.

O0BEM pykomnucu 0030pa HE JOJHKEH MPEeBbIIaTh 25 CTp.
MAIIMHONKMCHOIO TEKCTa uepe3 ABa MHTEpBana, 12 Keriem
(BKJTIOUAsT TAOJIHUIIBI, CIUCOK JINTEPATYPHI, MOAMKCH K PUCYH-
KaM U pe3ioMe Ha aHTJIMMCKOM SI3bIKE), TIOJISl He MeHee 25 MM.
HywmepyiiTe cTpaHULBI TOCTIEIOBATEIHHO, HAYNHAS C TUTYIIb-
HOM. O0OBEM PYKOIHCH CTAThHU SKCIICPUMEHTAJIBHOTO Xapak-
Tepa He JOJKEH MPEBBIIATh 15 CTp. MAIIMHOMUCHOTO TEKCTA;
KpaTKUX COOOIIEHUH (TTMCEM B pelakiifio) — 7 CTp.; OTUYETOB
0 KoH(pepeHIuAX — 3 cTp.; peneH3nuil Ha Kuuru — 3 ctp. Uc-
MOJB3YHTE KOJOHTHTYJI — COKPAIEHHBIN 3aroJIOBOK W HY-
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MEpAaNHIo CTPAaHUL, IS [IOMEIICHUS BBEPXY MM BHHU3Y BCEX
CTpaHUI] CTaThH.

HNamocTpauun u Tadauubl. YHuCIO PUCYHKOB PEKO-
MeHAyeTCs 5. B moamucsix mox puCyHKamH JOJDKHBI OBITh
clenaHbl O0BSICHEHUs 3HAUYCHUH BCEX KPUBBIX, OYKB, (P
U MPOYUX YCIOBHBIX 00O3HAYCHHI Ha PYCCKOM si3bIke. Bce
rpadsl B TabIUIax JOIKHBI UMETh 3arofoBKU. COKpanieHus
CJIOB B Tabnuuax He fomyckaioTcs. IIoBTOpSATH OHU U Te€ Ke
JTaHHBIC B TEKCTE, HA PUCYHKAaX W B TaOJMIaX HE CICAYET.
Pucynku, cxembl, pororpaduu TOKHBI OBITH MPEICTaBIIe-
HBI B pacu€Te Ha IleYaTh B YUePHO-0EIIOM BUJIE UITU YPOBHIMHU
ceporo B ToueuyHbIX popmarax tif, bmp (300—600 dpi), unu B
BekTOpHBIX popmarax Adobe Illustrator (ai, eps), Corel Draw
(cdr). ITpu odopmieHnn rpaduyecKuX MaTePHUAIOB YUUTbI-
BaliTe pasMepsl rmedaTHoro mois JKypHasa (IIMpHHA FILTIO-
CTpalnuu B OIHY KOJIOHKY — 90 MM, B 2 — 180 Mmm). Macmitad
1:1. TekcT Ha WILTFOCTpPALMAX JOJDKEH ObITh YeTKUM. Eciu
HET Ka4eCTBEHHOTO IUPPOBOro M300pakeHus, HOTOCHUMKHU
JIOJIKHBI OBITH OTIEYaTaHbl Ha Oeslol IiIsHUeBoi Oymare u
MPHUCIAHBI B IBYX dK3EMILISpax, OJMH U3 HUX Oe3 Haamucei
u nudp. Ha o6opote pucyHKOB HE0OXOIMMO yKa3aTh KapaH-
JanoM (GpaMuINKM aBTOPOB M Ha3BaHUE CTATHH.

PELLEH3WPOBAHUE

CrarbM, TOCTYNHBIIME B PEAAKIUIO, 005S3aTEIBHO pe-
HeH3upyoTes. Ecinu y peneH3eHTa BOSHHKAKT BOMPOCHI, TO
CTaThs C KOMMEHTApHUSIMU PEIICH3eHTa BO3BpalaeTcsi ABTO-
py. JaToii mocTymnieHus CTaThU CUUTACTCS JaTa MOJydYeHUs
Penakuueil oxkoH4YaTeNBHOrO BapHaHTa CTaThbu. Pemakuus
OCTaBJISCT 3a COOOH PaBO BHECCHUS PEIAKTOPCKUX U3MEHE-
HUM B TEKCT, HE UCKAXKAIOLIUX CMBICIIA CTaThH (JIUTEpaTypHas
U TEXHOJIOIMYecKas MpaBKa).

ABTOPCKUE K3EMMNNAPbI XXYPHAJNA

Penakuus o6s3yeTcs BergaTh ABTOpy 1 sK3emrutsip XKyp-
Hajla ¢ ONyOJIMKOBAHHOM PYKOIHUCHIO. ABTOPBI, IIPOXKUBAIO-
mue B Cankt-IletepOypre, Noayy4aroT aBTOPCKUN HK3EMILISP
XKypuana HenocpeacTseHHO B Penakuuu. MHoropognum AB-
TOpaM aBTOPCKUH dk3eMIsp JKypHama BEICEIIAETCS Ha aJipec
aBTOpA I10 3aIpOCy OT aBTOpa.

ALPEC PEOAKLUWHN
ABTOBCKaf yiI., 17, opuc 5A, Canxr-IlerepOypr, 198152.
Ten.: (812) 784-97-51(50), daxc: (812) 784-97-51(50);
e-mail: nl@n-1l.ru. Caiit )xypnana: http:/pediatr.gpma.ru.
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| N3BeweHmne
| H MHH 7806118561 000 «U3paTtenscTBO H-J1»
| CeBepo-3anagHbin 6aHk OAO “CéepbaHk Poccun”
| r. CaHkT-leTepbypr
| P/c 40702810855240160863
| K/c 30101810500000000653
| BUK 044030653 KMn 780601001
| MnaTenbLlmk
| ALpec c nHaekcom n tenedpoHom
I HasHauyeHue nnatexa Cymma
| ®.1.0.
| Kaccup
Mopnuce nnatenbLinka
|
| |
I KBV]TaHU,Vlﬂ MHH 78061 1 8561 OOO <<|/|3,D,aTeJ'IbCTBO H-J1»
| CeBepo-3anagHbin 6aHk OAO “CéepbaHk Poccun”
| r. CaHkT-MeTepbypr
| P/c 40702810855240160863
| K/c 30101810500000000653
| BUNK 044030653 KMn 780601001
I MnaTtenbwmk
| ALpec C NHOEKCOM U TenedpOoHOM
: HasHa4eHune nnatexa Cymma
I Kaccup d.N.0.
I Moanuce nnatenblinka

e

TTPABUIJTA SATOJIHEHUA KBUTAHLUWN

1. B rpade Anpec ¢ nuaexcom u TesedoHom yKa3bIBatoTCs [1oumogulii undexc, aopec no komopomy Bwi xomu-

me noay4ums U30aHus U KOHMAKMHbI meieqoH.

2. B rpade ®.M.0. yka3pBaroTcs Bawua pamuniis, ums u om4ecmaeo.

3. B rpade HMoanucs muareJbmmuka — Bauia noonuce.

4. B rpade Hasnauenune miarexa JJONMCATh IEPUOJT TOAMUCKH

5. B rpade Cymma yka3zarb CTOUMOCTH HOJIMUCKHU (CTOMMOCTD MOJIYTOJOBOM MOIIUCKH, 2 HOMEpa —
350 pyOureit)

Ilocne onnamol, nodicanyticma, cooowume o Hell 8 pedaxyuio.
ECJINN'Y BAC BO3BHUKIJINN KAKUE-TINBEO BOlMPOCHI, Mbl BYJEM PA[Jbl OTBETUTb HA HUX

no Tejedony: (812) 784-97-51(50); e-mail: nl@n-l.ru;
no noute: 198152, Cankr-IlerepOypr, yia. ABroBckas, a. 17, 1-ii staxk, OO0 «M3nareancTtBo H-JI»



M U3JATEJIBCTBO H-JI

HNPEACTABJISAET MOHOI'PA®UIO

10. C. Axnekcangpropuy, K. B. IlniEaucaoB, B. H. I'oP1EER

NMHTEHCUBHASA TEPAIIUA
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AnaroMo-(HU3H0I0THYeCKie 0COOCHHOCTH IETCKOTO BO3pacTa
O6cnenoBanue pedeHKa B KPUTHYECKOM COCTOSTHUM

VYrpaBiieHHe cepACUHBIM BBIOPOCOM MPU KPUTHUECKUX COCTOSTHUSX Y JIeTel
CepaeuHo-yierouHasl peaHuMarus

PecniuparopHas noguepxka

AHTHMUKPOOHAs © UMMYHOMOAY/IMPYIOIIAsl Teparus

HytpuTHnBHas nogaep:ka npu KpUTHIECKUX COCTOSHUSAX

AHanpre3us u ceganus

WutencuBHas Tepanusi nepedpaibHOM HE0CTaTOUHOCTH

. IHTeHCcHBHAs Tepanus AbIXaTeIbHOW HEJOCTATOUHOCTH

. IaTencuBHas Tepanusi HEAOCTaTOYHOCTH KPOBOOOPAIICHUS
WHTeHcuBHAs Tepanus OCTPON OYEUHOM HEJOCTATOYHOCTH
WutencuBHas Tepanusi MeTabonMuecKuX HapyIIeHUH

WHTeHcuBHAs Tepanus HapylIeHUH remocrasa

WHTeHcuBHAs Tepanus OTPaBICHUN y AeTel

WHTeHCcHBHAs Tepamus 0KOrOBOM TPABMbI

NHTeHcuBHAs Tepanus cencuca

WntencuBHas Tepanusi MHOEKIUOHHBIX 3a00JIeBaHNI

MHTeHcuBHAs Tepanus KPUTUUECKUX COCTOSIHUM HEOHATAIBHOIO IIEPUOAA
BpaueOnbie Manumynsauuu B nenuarpudeckom OPUT

[Tpunoxenus
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